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Asingle company has revolutionized 

the business of language, the language ofbusiness, 


and created the exciting new world of electronic 

reference works-Borland! 


W hich iBn'tbad for a3-year-old 
Turbo Pasca.l~ our first product, 
now has more than halfa million 
users,and has become aworld· 
wide sta.nda.rd. And that wasjust 
the beginning. 

S1nce then, the 'furOO Paooal 
f8mlly has grown ID a famltv of9, 
and uxla,y we're announcing our 
BBCOnd language, 'furOO ~-the 
nar.ural languBge ofArtlllclal 
Intell.lgence. 

We've aJs:i 1mroduced amazing 
bus1rum produCIMt,y lOOls Uke 
SldeKlck,. 'l'rawllng SldeKlck,­
Reflex, The Ana!JR.. and 
&iperKey." 

We broke new ground 1n 1965 
With 'furOO Llghtnlllg.. I~ lnCludee 
the Random House" dlctlonacy and 
theeaurus. Turbo Ughrn!ng Is the 
forerunner of a oomple!B elecuoolc 
reference llbrary, neww}llrurl by 
the Word Wl7.ard; whlch oolvee the 
Uil!IO!vable tlHISB, and~ and 
challenges jOOI' mind. Word Wl7.ard 

Turbo Tut.or• Turbo Edit.or Toolbox'" ¢ \ 
Takes you from basic right It's all ,YOl.l need IO bu1ld your 
through advanced program­ own text edllOr or word 
ming conceplB and technlques. prooeseor. Prov1de.s s.ll lhe 

_ ..., •. , __.,. lncludesro).pagetuiorlaland rout.lnes-yoo decide which 
source code for evezyexample rear.ures yw want. &iurce code 

used In the reference ma.nuel. included. .AIS'.l Includes the 
Mlnlmum memory: 128K. Mlcro&ar- text editorW1t.h pull­

aJs:i down menUB and windowing.Turbo Graph.ix Toolbor.Includes Turbo Interfaces dJrectJy Wlth Turl:xJ 
Paooal eouroe oode Lets you crear.e hlgh-res­ Llghtn.Jng to let_you spell-check 
ID jUU C8Il figure OUL olutlon graphics. Includes your MlcroStar fl.Jes. M1n1mum 
how the Turbo Llghtr rools for complex business memory: 192K
n.Lng aooeaa ~m works. graphl~ BB.'\Y windowing,

And here 1B a brief and storing screen Images IO Turbo Ga.meWor.lrs" ­f{llDOµilB ofcummL offertnga from memozy. Complate wllh 8'.luroe F.eveals Lhe secrets andt.he Borl8nd Ubracy ofhl8t.Ory­ code on disk, ready IO complle.maklng !D.ll.ware . .. strategle8 of game theory.
Minimum memozy: 1921< Includes e:mroe code Ill you

Turbo PascaJ- J .O can write your own game.a.
The fastest. Pascal complier, Glves,YOl.l ~pltzyCheei, 

Turbo .Database Toolbox. 
Perfect complement to Turboplus an Integrated pro­ Bridge, and Qo.Moku, anPascal. ContalnS completegramming envtronment. ancient Japanese~ thatl!bra.ry of Paaca.I proceduresIncludes a free Mlc~c· W1ll provide hours offaeclrul.tln8that allows you IO search andspreadsheet, and I,ax> l!nes d1verslon. Even Ifyou don'tsort data and build powerfulof annotated rouroe code, want to write~ own games,da.ta.base appl!caUons.ready IO complle and run. It's a terrific value. Mlnlmum M1nlmum memozy: l28KM1n1mum memozy: !28K memozy: 192K. 

Retlsr, 
X1ls Ana{ysC 
u~.~ 

mem and ana\Y8lS. ···=··~manage.
Shawsyour spresd­
eheet. dai.a from 

1~· dilaae,0 and O!.bera In IM 
graphlc torma- lnClliliDg bar chanB, 
pie chanB, !J::aWlr pkK.e, l1ne sraphs. 
e.nd IMCkad bar clwlA AnllWel'8 W1w 
J/?quESIJOne. Mtnllnum rnemor,y:364K. 
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ast.ounding $99.95. 

('1:'-i Turbo Prolog is t.o 
'9 Prolog what '.furbo 
Pasc8.l is t.o Pascal! 

Our 'l\JrOO Pascal asumlshoo 
evel'j'One who though~of Plla:'AI 
as ''.Juat. another language:' We 
changed all thar,-and now 'furOO 
Paroal Is the de facto worldwide 
BUllldll.nl, wllil bundrOOB of 

Lhousa.nds ofenthustasts 

im!!mnand users In
unlversn.tes, 
research 
centers, 

, oohools, ____....,....., an:! wtth pro­

fesslonal Pf®'BJ'.D· 
mers, studema, 

and hobbyWts. 
You can expecLat least the 

ea.me \mpacl. from Turbo ProJog, 
Mlaulle wlllle 'furOO Prol<ee IS the 
.lil06I. ~lurJoruuy and naruml 
Prcera.mm.LnS language, IL IB alro 
a. oomplete development environ· 
mem-jUSt. Uke Turoo Pascal. 

'l\Jroo Prolog radlcal_\y alters 
and dramatlcallY Improves the 
brave new world of aruftclll.I 
intellJgence-arui lnV!tes iW lnto 
that. fasclrulUng un!Veree for a 
huma.nzy intelligent $99.95. 

SOOp-by·sOOP tutoria.l, demo programs with source coda ineluded! ,...........,
And now Borland introduces 

Turbo Prolog, the naturaJ. language 
: YES! ,~~k : 
: ~~~ $9995 :
I aJonty; • IofArtificial Intelligence. I To (J((Jer by p/lt;IM, 01 IOI adBdler nurst you. I 
I call (800) 255-8008 

1;,, CA call (800) 742· 1133 

P ro1og iB probably the most 
powerful computer programming 
language ever conceived, which iB 
why we've made it our second 
l~e-and ''turbocharged" it to 
create Turbo Prolog." 

Our new Turbo Prolog brings 
supercomputer power to your IBM 
PC and introduces you step-by-step to 
the fascinating new world ofArtificial 
lnt.ell:igence. And does a.11 this for an 

Even ifyou've never 
programmed before, 
our 'free tutorial will 

get you stal'tied right ll'Wl\V 
You'll geL start.eel right away 

because we have Included a 
complete atej)-by-swp tutortal as 
pan. of the ®page 'l\JrOO Pro~ 
RefersnOB Manual. Our UJtor!al 
will take you by I.he hand and 
r.each you evacyr.hlng j'OU're llkeJ,y 
to need to know atxiut Turoo 
Prolog and aruficlel lnll.llllgence. 

For example: once j'OU\re 
oompleted I.he tutorial, jOO'll be 
able to destgn .'i'OOl' own expm. 
eyst.ems uUl.lzlng 'l\trOO Prolog's 
powerful problem-9.'.>Mng 
capab!Ut!es. 

'lblnk of 'l\!rb:) Pro~ as a 
hlgh-speOO elecuunle detect.Ive. 
Plrst.~u feed tt. lnformatlOn and 
teach IL rules. Then 'furOO Prol~ 
"thln.ks" I.he problem through 
w:id comes up wlt.h all r.he 
rearonable answers-alrnoo!. 
l.nSWl~. 

If~u think that t.hls Is 
amaztng, you Just.. neOO to 
remember t..lta.L 'I\Jrbo Pro~ IS a. 
5th.generruJOn languBge-and 
t.he kind of language I.hat 21st 
cenr.u.ey computers Will use 
rouunely. In fa.ci., you C8Jl 
oompare TurOO Prolog to 

· ~ - Price - ·I - - """1a1 au.1 s__ I
I ---J.O ISl~ I -- I 
I - -­ o/IW111 11119.90 , __ I 

_illf>ohDof6Cl)tf 111/UO s __ 

I _ ­ - .,..r. 011 1m.95 1 __ I 
I --lllllO... - .ISU\! J __ I 

-"""'Goil'>'rloo!<lt1 SS4.9'! s __ 

I --1\0o' 134.9l 1-­ I 
I 

_ __ ,....,..1 $6!1.$$.I __ I 
- -~-1 169.1$J __

I _/OIOO~I S!l9.1$1 -­ I 
I ---1· IWS I __ I 
I --· "'"""""'' ~1'9.951__ I 

- -· 111.95 1__I _,__ I 0 169.9\! 1 __ I 
I - Soo>o'"1t ISi-" , __ I 
--~1 .I - 111mr 11a95 , __ II-=-· ·1 m.00 1__ II-== ·m.uo .1 __ I 

I _ 1ot00 .­ l'a<l t "sx5.oo • -­ I 
'furlX> P8a:Jel the~~u I Y:~:.!:i::;~ s_ _ I 

uld rn. •..>-o..~n 1 1.0 I -­ 1- Ico compare ,w-"" r""""' , ,..,. "'*"' ~ "' .. us.., I 
machine 1anguage. I co-,_,..,_"'""'

I _.,._,..,_,u. I
You get the complet.e I ,..,. ­ "'"oos -MS·oos _r:;p11UJO -"'"-• I 
Turbo ProJog Mrr""'*)"""'nl-ir

I Iprogra.mm1ngsyst.em I ,,,..,.,..,.,... 1toJ~·o5w·or I 
foronl,yl99.95 I ~cn.;doll~~1n11 "*' I 

Youget.aoompleteTurbo I ""' ' I I I I I I I I I I I 
Prolog developmern. izysWm I 1 1 1 1 1 I I I I I I
tncludlng:
• The .,,,.,.-n,ntr.faBt.'l\JrOOPro~ I 110rCOf'rMOrEC1fl1 AP1s I 

UO'-'~~'O I ··lf.DArlllHIEr·"'"BIJNWfTU IIncremental oompUer and the 

1ntera.ct1Ve Turoo Pro~ ed1tllr. I ~ ......... ------­ I 
• The ®page reference I I 
lllllllual which Includes I.he atep- I cq I 
by-eiep 'l\trOO Pro~Wtorlal. I $111<­ ~ I 
• The 11'39 GeoBase"' natural 
querola_ndlH>dedal.abaBe I =jll'lll'IHO­- IWMl/Ot._,.,.,. _ _ I 

• J ->r:>uue> I ~USA--'11't.nd0Uld«--- I
tncludlng commental WW'Oe _,.""" . 

cede on disk-reru:ly to oomplle. I ·~ ri.. °"" ""5-*' ~ 1986 I 
OooBase Is a oomplet.e database I .;;:.~=.,.<fin,:::=,,~,.,:.~ I 
,-l...,,,,.,....... ct "--Io-' around I -w....9'df....,.•-· I"""'O""'"an Ut::Y<> Po" t.IWl'C.At.l'T.~WM~J l'C·OOS ' 

U.S. geograpby. I~ Includes cltJ.es, I ~~==-•Q;( I 
mountalru!, rivers, and h.lghweys, I 1116­111...., I 
and comes oomplet8 Wl!h n.wraJ I ,.,..~.::!!.-:'=',.,.' I 
query l.allgu8ge. Use GeoBaee 
lmmedl&e_\y ''aa Is," or mcxlltf Ii I = ';""_,,,"""':C:V-""l:::::' I 
to fiLJQW' own lnt.eresta I ;:~:;s;:.,.~:=.i."":r. Q>ll'*S I 

Sodon't.dela,y-<lon't.waatea I ~'.:..~':~~-= I 
seoond-get.'J\JrtoProlognow. I ~.:..;::;::."::!.':.': I 
ioo.oo 1eWJamaz1ngtyama.11 I n""'"'""*"-~"""""' I
prlCetope,ytobeO'.lmean I :::;11n· A-..-~-a I 
LmroedJal.e authorlcy-an lrul8.llt -.... s_., "",__..,.~,,., 
expert.on aruftclll.l intelllgenret 11 =-~..;:.~""':--'111 1

1'lbe 21st cenwry la on\y one 
phone call a.wey. I ~:'f'E':Jii,_. -»1 

""' 
11m­ I 

----':::::11­ - -----1 1 :':..:.::: I 
I "­ 1 

,585 scorrs VNl.EYORM 
SCOTTS VAltl~ CA 95066 
(108) IJ8-MIXJ TELEX: 112J!J 
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Inquiry 216 

ian(jtiaqes ll'1TE
Atari ST • Amiga • QL 

LATTIC~ C 
The well known LATIICE® C compiler, full 
featured portable implementatlon. 

MCCPASCAL 
An ISO/ANSI standard Pascal. A fast single 
pass compiler, Ideal for commerclal. educational 
and personal use. 

MCC ASSEMBLER 
A professional s1andard macro assembler with 
many powerful leatures. 

CAMBRIDGE LISP 
LISP Interpreter/compiler providjng a complete 
LISP development environment. 

BCPL 
A powertul compiler offering the convenience of 
a high level language with 1he flexibility of an 
assembler. 

APL 
Keyword and symbolic versions of this impor­

tanl language from MlcroAPL. 


MCCBASIC 

68000 BASIC Interpreters and compilers from 

MetaComCo. 


MENU+ 

An easy to use program environment. with pull· 

down menus. 


TOOLKIT 
Provides useful tools and utllitles. From !he peo­
ple who wrote AmigaOOS. 

=available from Commodore 

Atari Commodore Sinclair 
Product ST Amiga QL 
Lattice C $149 .95 $129.95 
Pascal $99.95 $99.95 $99.95 
Asembler $79.95 $49.95 
Lisp
BCPL 

TBA 
TBA 

$199.95 
TBA 

$79.95 
$79.95 

APL TBA TBA TBA 
Basic t 
MENU+ $29.95 TBA 
TOOLKIT TBA $49 .95 

. 
t =available from Atari 
CL Lisp Includes interpreter only 

The Quality Source for 68000 Software 
53!i3 fE Seotls Valley Or., Saitts Valley, CA 9!i066 

Cont•ct your loc•I dllaler or call: 
Tel: US 800.AKA·META 
C•I 800-GET-META, Eur (UK) 44-272·428781 
Add 6.5% tax If CA resident. 8)3 
lallfco: teg!SllN'ed lradam•rk ol UUfco Inc. 

Amiga aJld AmlgaOOS: trademark of Commodore·Arnlga Inc., 

Atari ST: retlSlered trademark ot Ala ri 1nc. 

Si11tra11 DL: llaoematk of SJnclalr AeStarch Ud. 
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For only $895, smARTWORK1111 lets 
the design engineer create and 
revise printed-circuit-board art­
work on the IBM Personal Com­
puter. You keep complete control 
over your circuit-board artwor1<­
from start to finish. 

Forget the tedium of taping It 
yourself or waiting for a tech­
nician, draftsman, or the CAD 
department to get to your project. 

smAIUWORK8 Is the only low­
cost printed-circuit-board artwork 
editor with all these advantages: 
O Complete Interactive control 

over placement and routing 
0 Quick correction and revision 
0 Production-quality 2X artwork 

from a pen-and-Ink plotter 
0 	Prototype-quality 2X artwork 

from a dot-matrix printer 

D Easy to learn and operate, yet 
capable of sophisticated 
layouts 

0 	Slngle-slded and double-sided 
printed circuit boards up to 
10 x 16 Inches 

D Multicolor or black-and-white 
display 

System Requirements: 
0 IBM Personal Computer, XT, or 

AT with 256K RAM, 2 disk drives, 
and DOS Version 2.0 or later 

O IBM Color/ Graphics Adopter 
with RGB color or black-and· 
white monitor 

0 IBM Graphics Printer or Epson 
FX/ MX/ RX series dot-matrix 
printer 

0 Houston Instrument DMP-41 
pen-and-Ink plotter 

O Optional Microsoft Mouse 

The Smart Buy 
At $895, smARTWORK* Is proven, 

convenient, fast, and a sound 
value. Call us today. And put It to 
work tor yourself next week. 

Wlntek Corporation Inquiry 376 

1801 South Street 
Lafayette, IN 47904-2993 
Telephone: (317) 742·8428 
Telex: 70-9079 WINTEK CORP UD 

In Europe contact: RIVA Terminals Limited. 
Woking, Surrey GU21 5JV ENGLAND, 
Telephone: 04862-71001, Telex: 859502 

"smARTWORI<:' 'Wlntel<" ond the wtntele logo ore 
registered trodemorlcs of wtnretr Corpo1olfon. 



E·D·I·T·O·R·I·A·L 


MUSIC AND MIDI 
Have you no1iced the stir going on in the 
elearonic music industry"> Take keyboard 
synthesizers. A significant drop in price 
has been accompanied by a dramatic rise · 
in capability and sound quality. opening 
the doors of musical exploration to multi· 
tudes of newcomers. We've also seen com­
puter technology claim new territories in 
music through the advent of MIDI [musical 
instrument digital interface). a data­
communications prolocol that lets you 
join synthesizers and computers into sma ll 
networks for composition or performance. 
MIDI has stimulated the entire music 
industry by providing a standard for 
hardware and software to be used for the 
production of music. Creativity. efficien· 
cy. and productivity are enhanced by the 
development of computer-based tools 
aimed at the mystical process of music 
generation. 

The current specification for MIDI has 
been in ex istence for four years. It came 
about through the cooperation of music 
synthesizer manufacturers around the 
world. notably those from Japan and the 
United States. Essentially. a large group of 
manufacturers got together and decided 
10 add serial data channels to all future 
electronic music instruments so that 
events generated on one instrument could 
be played on remote instruments con­
nected via the MIDI cable. Layers of 
sound. for example. can be produced 
from a single keyboard control ler by driv· 
ing mult iple sound modules equipped 
with MIDI inputs. By inserting a personal 
computer into the middle of all this sound· 
generating equipment. composers can 
record and manipulate scores much as 
word processors do text. 

THE GOOD NEWS 
So we now have a data-communications 
standard for moving music event data be­
tween a computer and sound-generating 
hardware. We can buy instruments from 
different manufacturers and interconnect 
them at once. Older versions of music syn­
thesizers. having no compatibili ty to any 
other device you might be using. were 
doomed to eventual obsolescence as 
newer products were released to replace 
them. Now it's different- what you get 
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tomorrow can be integrated with what you 
have today. and it's reasonable to consider 
building an elaborate system over a period 
of budget-controlled time. A variety of 
good MIDI software is now avai lable. We 
fi nd software that can act as a kind of 
digital tape recorder for music data: pro­
grams that edit. store. and retrieve libraries 
of synthesizer voice parameters: and soft­
ware that can display. print. and edit 
scores rendered in tradit ional music nota­
tion. It's a heyday for musicians of all per­
suasions. Or is it? 

THE BAD NEWS 
While the MIDI specification goes a long 
way toward unifying the tasks necessary 
to the production of music. it does not 
suggest any format for the storage of M IDI 
data files. Thus. developers of music soft­
ware are on their own to adopt a struc­
ture for disk files conta ining MIDI perfor­
mance data created by the software. And 
tha t is precisely what has happened dur· 
ing the development of today's MIDI 
music software: Each program on each 
computer produces a data file that can· 
not be instantly read by any other com­
bination of hardware or software. Further­
more. few. if any. file-converter utilities are 
available to assist transportation of data 
between environments. (Of course. there 
is always the issue of differences among 
the underlying DOS formats for individual 
computers.) 

A DATA FILE STANDARD 
Util ity programs that convert music files 
from one manufacturer's product to an­
other must be seen as only an interim 
measure. A better approach would see all 
the important players get together (in a 
fashion similar to the one that led to the 
MIDI l.O specification) and hack out a 
target format for file interchange. If soft­
ware developers could produce a musical 
equivalent of the DIF standard used for 
database files in the business world . users 
operating in different computer and syn· 
thesizer environments would benefit im· 
mensely from expanded access to the 
large body of music data now being stock­
piled. This tactic would also let existing 
products "speak" to future programs de­
signed to use the target file format. 

A number of obstacles present them­
selves when attempting to derive a con­
venient. universal method of organizing 
music data files. That's not to say that no 
one is trying. Besides continuing develop­
ment on the academic level at universities 
like Carnegie-Mellon. Stanford. and MIT. 
co mmercial concerns like Roland and 
Electronic Arts have worked hard in an ef­
fort to establish useful guidelines toward 
the goal of increased music data sharing. 
In its own way. eac h organization has 
faced hurdles. including: 

• Some computers have a lot more mem­
ory. speed. and display resolution than 
others. How can a fi le produced on a more 
powerful computer be rendered on a less 
capable machine"> What should a 
minimum configuration consist of? 
• Should graphic data for displaying com­
mon music notation or some derivative be 
included with MIDI performance data"> 
Since both types of data might exist in· 
dependently. and. given that some soft­
ware does not recognize both. should 
these two kinds of data be kept in 
separate. parallel files? 
• Should we go further and attempt to 
design a full -blown operating system for 
music that could be ported to various 
computer architectures? This is ambitious 
but could produce long-term benefits. 

Natural ly. other important points need 
to be ironed ouL At this time. we invite 
software and hardware developers to plug 
in their irons. The success of the MIDI 
standard offers hope for a standard for file 
interchange. At the moment. the con­
sumer is getting shortchanged by the in· 
ability to move data between music­
processing programs. The audience !or 
computer music software is growing larger 
and more sophisticated. and it's up to the 
leaders in music technology development 
to provide software standards. We at BYTE 
want to encourage all concerned to in· 
vestigate the work already done and then 
have a series of formal conferences involv· 
ing a variety of sources. It's not going to 
be easy. but it has to happen tand soon. 
too. because I have a lot of music data on 
IMSAl·8080 cassettes waiting to be up­
loaded to my Amiga}. 

-Roger Powell. Co11lri6uti11g Editor 





Before you invest in a DEC*VT240 terminal, 
consider the software alternative. 
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Stop and think about what you really 
need: A text terminal. Tektronix' 
graph;cs. ReGIS' graphics. File transfer 
capabilities. Communications. 

Purchasing a state-of-the-art terminal 
may be one option. but Persoft has a 
smarter solution-SmarTerm~ 240, 
the ultimate in terminal emulation 
software. 

SmarT erm can do everything the state­
of-the-art terminal can do-and more. 
That's why we call it state-of-the-smart. 
With SmarTerm 240, the emulation is 
so exact you'll forget you're using a 
PC. It features superior text emulation, 
ReGIS graphics. Tektronix graphics, 
outstanding communications and file 
transfer capabilities. 

STATE 

OF THE 


ART 


You also get on-line help screens, 
remappable keyboard layouts and 
programmable softkeys which can 
simplify your most frequently performed 
tasks. You can even customize your 
own menus! 

And because SmarTerm runs on your 
PC, you've always got a wealth of 
computing power right at your fingertips. 

All SmarTerm products are backed SmarTerm has a state-of-the-smart 
by Persoft's strong technical support solution for you. 
network. It's a service you expect from To find out more about the SmarTerm 
the industry leader in terminal emulation family of terminal emulation software, 
software. see your local dealer. Or contact: 
No matter which terminal you're Persoft, Inc. 
currently using- Data General Dasher• 27 40 Ski Lane 
0400, Tektronix 4010/4014, DEC VT100, Madison, WI 53713 
VT125, VT220 or even the new VT240, (608) 273-6000 - Telex 759491 

vs 
 STATE 

OF THE 

SMART 
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New Geometry Could Have Im lications 
for Telecommunicatio s 

Dr. Donald Kreher and Dr. Stanislaw Radziszowski. assistant professors at Rochester Institute 
of Technology's School of Computer Science and Tech'nology. have discovered a non­
Euclidean geometry that could enhance long-range satellite transmissions a nd telecom­
munications. The two professors used a new basis-reduction computer-search technique to 
find a simple 6-design , the smalles such design possible. 

Researchers at the University of Nebraska discovered the first two 6-designs in 1984. Ac­
cording to Kreher. "We were able to find this third design because the computer-search 
technique that we created enabled us to search a larger space of possibilities than previous­
ly searched anywhere in the wo Id." Kreher and Radziszowski solved complex 99-integer ·.,. equations in 12 hours. a process that they estimate would take several million centuries of 
computer time if they used a " brute force" technique. 

The new geometry could help in correcting transmission errors over long distances. Ac­
cording to Kreher and Radziszowski, scientists can use the geometry to construct code for 
error reduction. When errors are received. the geometry used to construct the code gets 
distorted. Distortion characteristics let the scientist find and correct th~ error. 

"Teachable" Pattern-Recogtl tion System on ~B·M PC AT 

Nestor Inc .. a small research and development firm in Providence. RI. said it has successfully 
moved its prototype self-adaptive pattern-recognition system from a minicomputer to an 
IBM PC AT. The Nestor System. developed by two Brown University physicists interested in 
animal neuronal networks. Is slgnlfjca t in that it must be taught. not programmed. to 
recognize new patterns. The system inherently makes use of parallel processing and 
distributed memory but currently emulates these capabilities on today 's serial-processing 
computers. Interestingly. a spokesperson from Nesto11 claimed that the system runs just as 
fast on an AT as it did on an Apollo minicomputer. prima ri ily because of the Apollo's 
graphics-processing overhead. 

Nestor is currently investigating using a bit pad with its system to analyze free-form hand­
writing and Is In negotiation to procure funding o develop a large-vocabulary voice­
recognition system. 

SIMMs: Denser Memories 'Ehrough Packaging J_ 

If you think that a circuit board jam-packed with 2 56K dynamic RAM chips is the ultimate ln 
dense. solid-state memory. keep reading. 11he new generation of chip packages-leaded chip 
carriers (LCCs)-is making a splash in memory chips for microcomputers. Because these 
packages take up far less space than their predecessors. the venerable DIPs. computer 
designers can fit far more memory in the same space on a board. But the chip and system 
makers are going even further. They are mounting several LCCs on a long. narrow circuit 
card that has leads on one long side. That card. called a SIMM (single in-line memory 
module). can then be mounted vertically onto a standard circuit board . 

The first well-known micro to use this form of memory is the Apple Macintosh Plus. which 
has a megabyte of RAM on four 256K-byte SIMMS. he SIMMS plug into special sockets 
and can be easily exchanged for I-megabyte SIMMS to create a 4-megabyte Mac Plus. 

One of the first semiconductor firms to announce SIMMs for the commercial market is 
NEC Electronics. Mountain View. CA. The NEC'-SIMMs come in five configurations: 256K by 
4. by 5. by 8. or by 9 bits. and I megabyte by I bit. Both 120-ns and 150-ns access times 
are available. The SIMMs are standard epoxy-glass substrates with pins or edge connectors 
on one long side: they are based on 2 56K-b!t dynamic RAMs in plastic LCCs. 
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Hannover Fair: Atari Shows PC Box, German Firm 
Announces Supercomputer 

At the opening of the Hannover Fair In West Germany Atari exhibited its IBM PC com­
patibility box for its 520ST and l040ST computers. The box had its own 8088. a socket for 
an 8087 . and 5 I 2K bytes of RAM. It connects to the ST via the OMA port. With the prod­
uct"s introduction at least several months away. Atari representatives wouldn"t discuss pric­
ing except to reaffirm the company's policy of producing in "high volume at low cost .' " 

IP Systems. of Karlsruhe. West Germany, announced but did not show the TX2 series of 
supercomputers. The result of work done by researchers at Karlsruhe University. the 
parallel-configuration machine is based on the 80286 and has at least 16 chips. It can per­
form 10 million to 30 million instructions per second. The TX2 uses neither arrays nor vec­
tors. Its parallel architecture is based on an extended tree structure. The machine repre­
sents a new type of parallelism that could apply to functions beyond the typical uses n 
floating-point math. for example. in the types of calculations used in expert systems. op­
timization. and other non-numeric tasks. 

Toshiba exhibited three optical disk products it said will be available to consumers late 
this year. Toshiba also showed two plasma-screen laptop computers. the T2100 and the 
T3100. compatible with the IBM PC XT and AT. respectively. Ing. C. Olivetti also brought PC 
compatibles to the Fair. Sanyo showed for the first time its SPX-840 LED printer. said to 
riva l laser printers in print quality and performance. The unit's method of printing Involves 
electronic photography using an LED-array head and a selenium-tellurium photosensitive 
drum. Resolution ls 400 dots per inch. and print speed is rated at 20 pages per minute. .. A Norwegian company. Ask LCD. has come up with a flat-screen display for the IBM PC. 
At Hannover. it was suspended from a desk-mounted support arm. The unit measures 330 
mm by 230 mm and is 2 5 mm thick. The screen surface is 250 mm by 160 mm. 

Prospero Software. a British firm exhibiting at Hannover. announced a FORTRAN compiler 
for the Amiga and the Atari ST. Called Pro Fortran-77. it could help open up the 
68000-based machines to technical and scientific applications. 

NANOBYTES 
Intel Corp.. Santa Clara. CA. introduced the 80287-10. a 10-MHz version of its nu eric 
coprocessor. The device operates at up to twice the speed of older versions . . . . In other 
Intel news. the company has enlisted the support of four software developers to provide 
compilers for its 80386 32-bit chip. Silicon Valley Software. Cupertino. CA. and Green 
HllJs Software. Glendale. CA. said they will develop FORTRAN. C, and Pascal compilers for 
the 80386. Ryan-McFarland, Rolling Hills Estates. CA. said it's porting its standard 
FORTRAN and COBOL compilers to run on the chip. And L.angua.ge Processors. Waltham. 
MA. announced it would develop COBOL. FORTRAN. C. Pascal. PL/I. RPG 11. anCI BASIC 
co~pilers for the 80386 .. . . Apricot Com~uters. Fremont. CA. said it will offer Microsoft's 
Ms;oos 4.0 as part of its XEN Multiuser System .... NEC Electronics. Mountain View. CA. 
and Oki Semiconductor. Sunnyvale. CA. have developed a CMOS version of NEC's 
µPD7720 Digital Signal Processor. The new chip. called the NEC µPD77C2 or the Oki 
M77C20, is a pin-for-pin replacement for the 7720 and draws only 24 mA, 80 percent less 
than its predecessor ... . PlcTel Corp .. Peabody. MA. has a desktop videophone system 
that transmits color video images over dial-up digital lines. PiCfel said calls cost just twice 
that of ordinary phone calls. but the videophone setup costs $150.000 . . . . SSI Software. 
Orem. UT. unwrapped an operating shell for its WordPerfect and other SSI packages. Word­
Perfect Library is a RAM-resident program designed to enhance the performance of Word­
Perfect. MathPlan. and SSIData .... Brown Wagh Publishing. San Jose. CA, has released a 
word-processing program for the Amiga. Besides standard editing capabllities. Scribble pro­
vides four windows that can each hold a separate document . . . . Personal Composer . ,.. Honaunau. HI. has brought out version 2.0 of its Personal Composer music software. MIDI 
features include a 32-track recorder and a patch recorder . . .. 1\vo United Klngdom com­
panies have released products based on the Motorola 68020 32-bit CPU. MlcroAPL of 
London launched a multiple-processor machine. the Aurora. that can handle as many as 64 
users. Although it was designed to run the company's APL interpreter. it can be pro­
grammed in other languages. Another product using the VMEbus is the ET-68020 VME 
card from Integrated Micro Products Ltd .. County Durham. IMP said it has managed to 
make the 68020 run reliably at 25 MHz. at which speed it performs more than 10 MIPS in 
bursts . ... Apple Computer Inc.. Cupertino, CA, is offering rebates to full-time teachers 
and college students who buy Apple hardware: $75 on a lie. $150 on a lie. $175 on a 512K 
Mac. and $200 on a Mac Plus .... IBM's PC Convertible is being built by robots at a plant 
in Austin. TX. The automated workers perform all assembly and test operations. and the 
assembly process reportedly takes 6 minutes. 
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Next to your computer, 


nothing beats a Tandyprintec 


Tandy printers make fine print quality, 
graphics and high performance affordable. 

For your best value and selection in 
top-quality printers, shop your local 
Radio Shack Computer Center. We've 
got what you need, whatever your 
printing requirements. 

Dot-matrix power for business 
The DMP 2200 (26-1279, $1695.00) 

gives you efficient, fast printing at 380 
characters per second. It s-upports 
elongated, aouble high, bold, under­
line, super/subscripts, italics and dou­
ble strike, plus bit-image graphics. It 
also has a built-in tractor for perfect 
paper aJignment. 

Versatile business printer 
The DMP 430 (26-1277, $899) is a 

132-column dot-matrix printer with an 
18-wire print head that delivers supe­
rior correspondence characters in a 
single pass. Choose from micro, italic 

and double-high fonts, as well as bit­
image graphics. In the draft mode, the 
DMP 430 delivers a fast 180 charac­
ters per second. 

Low-cost, triple-mode 
personal printer 

The DMP 130 (26-1280, $349.95) 
lets you choose from word processing, 
data processing and dot-addressable 
graphics. Prints in .four character 
styles: standard or italic cursive, in 
draft or correspondence modes. 

Save time while printing 
With a PTC 64 Printer Controller 

(26-1269, $249.95), you can print one 
job while working on another. The 
"print buffer" accepts and stores infor­
mation from your computer. 

See the complete selection ofprinters 
and accessories at Radio Shack today. 

llad1e /haeli
The Technology Store'M 

A DIVISIOff OF TANDY CORPORATIOH -----,
New 1986 Computer I Catalog! 

Send me a copy.I I 
Mail To: Radio SllBck 


Dept. 86-A· 794 
I I300 One Tar.dy Center 
Fort worth. Te~u 76102

I I 
I Name 

Company

I I 
AddressI I 

I City ISlate ZIP 

Phone I 

Prices apply at Aadio Shack Computer Centers and at parllclpating stores and dealers. All printers shown are IBM~ compatible. The DMP 430 requires special 
order at some locations. IBM/Registered TM International Business Machines Corp. 
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8 emium. 

Exceeds Demand. 


SixPakPremium, the new generation mul­
tifunction board designed for new genera­
tion mM XTs, is here! Now one person a nd 
one PC have the power to meet the demands 
of business. ASf's newest solution for new 
XTs, existing PCs, XTs and com patibles, 
SixPakPremium offers all the popular multi ­
fu nction fea tures plus two megabytes of 
expanded memory and the powerful software 
to use it. 

Premium Performance. Now; run up to nine 
applications 
simultaneously 
Sort a data base, 
write a letter. cal­
culate a spread­
sheet, moni tor 
stock quotations and print labels . . . all at the 
same time ... on the same PC! And, our win­
dows let you view applications instantly 

SixPak.Premium is fully compatible with aU 
current PC applications, including expanded 
memory applications such as Lotus 1-2-3 
Release 2.0. And DESQview, our multitasking/ 
windowing environment is compatible wit11 
more than 200 of the most popula r packages. 

Premium Features. SixPakPrerniurn offers 
up to two megabytes of expanded memory; 
two serial ports, parallel port, game port, 
battery-backed clock/calendar, DESQview 
and SuperPak"'1utilities . 

Premium Quality. As d1e leader in PC 
enhancement, with over a million products 
sh ipped, AST is known worldwide for its 
h igh ly reliable products. 

Make The Premium Choice. For perfor­
mance that exceeds demand, call our Cus­
tomer Information Center (714) 863-1333. Or 
send the coupon to ASf Research, Inc., 212 1 
Alton Avenue, Irvine, CA 92714. 

_ 

RESEARCH INC. 
1.--------- ----­

Yes, I wa nt 10 learn more about Premium Perrormance. 
j Please send me your special SixPakPremium infor· 

mation package today! 

Name_ _ ___ ______ _ _ _ _ 

Title _ _ ______________ 

Company__________ ____ 

Address___ ____________ 

J 	 City State___Zip. ___ 

Phone ( )L _____________ 

Inquiry 2 for End·Users. Inquiry 3 for DEALERS ONLY. 
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ATARI 520ST M EMORY UPGRADE 
I recently completed the Atari 520ST 
I-megabyte memor.y upgrade modifica­
tion as outlined by Gert Slavenberg on 
page 3 72 of the February BYTE. (Edilor"s 
note: Also. refer to the Alariltecf1.sl amfere11ce 011 

BIX. message #239. and Lo ST.DOC from 
BYTE11e! Lisli11gs.) It wasn't as easy as ex· 
pected. and rd like to share my experience 
with those.tempted to add 512K to their 
machine for $50 worth of dynamic RAM 
and a few hours of free time. 

Arter piggybacking the new 120-nano­
second DRAMS. rquickly soldered them 
to the old ones using a 3 5-watt iron. The 
joints did not look that good. but I buzzed 
out the board with the ohmmeter and all 
connections passed. When I finally booted 
up. erratic operations resulted. Most com­
mon among these were 

• Black balloons on screen with system 
keyboard dead 
• Display filled with dots 
• Double menu images 

After taking some aspirin. I proceeded 
to troubleshoot the board. Could my 
problems be traced to those DRAMS. 
wliich get very hot. making a cold-solder 
joint '"colder..? My suspicions were con­
firmed when I shorted the connections 
together. one by one. and rebooting or er· 
ratic symptoms were triggered. I was able 
to get the modification to work properly 
by resoldering every connection slowly 
and carefully with a I 5-watt pencil iron. ex· 
amining each joint with a magnifying glass. 

Here now are some pointers rd like to 
pass on to anyone attempting to complete 
this memory upgrade modification. 

Note 1: The modification does not work 
with the 16 despiking caps unconnected. 

Note 2: After turning on the power. try 
to copy the system disk in one pass in­
stead of two. lf this works. run the memory 
test program outlined below. 

Note 3: If you have little experience in 
doing chip soldering and debugging. I 
strongly suggest not doing this modifica­
tion yourself. While being a major im­
provement to the ST. it can easily destroy 
your computer. 

A simple test of system memory from 
BASIC can be quite informative. Issuing 

14 BYTE • IUNE 1986 

the command x= fre{O):print x returned it could open up new worlds for many of 
529.492 bytes avai lable on my system. us homebound workers who are bright 
This number may seem low. but without and creative but also terribly isolated. 
the added memory only small programs Therefore. anyone interested in being a 
can be written. part or such a network can write to me at 

The following is a diagnostic program to Disability News Online, 2 5 7 Center Lane. 
quickly test out memory. I Kat a time. This Levittown. NY 117 56. They can also reach 
program writes zeros and ones from the me via CompuServe at 76505.656. via The 
end of 512 K bank I past the end (FFFFF Source at BCG138. or via PeopleLink at 
hexadecimal) of 512K bank 2. IOR860. rd like to hear anyone's ideas. 

comments. or feelings about setting up 5 rem memory test should run until 
such a network. address 1048574 

By the way. Disabilir.y News 011/i11e is a na­6 rem test abil ity to write O's and 1's to 
tiona l newsletter by and for the disabled. all blocks 
It ca n be read on The Source by typing 10 for adr = 450000 to 2000000 step 
the fo llowing at the command prompt: 1024 

20 bits= o BASICV SF1LES >BCG138 > DISABILITY­

30 GOSUB 200 NEWS-ONLINE. 

40 bits = - 32767 


ROB ERT M AURO 50 GOSUB 200 
Levittown. NY60 next 

70 end 
200 poke adr,bits PUTTING THE AMIGA 
210 j = peek(adr) TO GOOD USE 
220 print ''address = ''.adr. "data =·:j 

Whars an Amiga good for? I seriously 230 if j< > bits then print "error ":stop 
asked an Amiga salesman that question 240 return 
at a local Amiga Fest and the fo llowing 

TOM DOLAN conversation ensued. 
Flushing. NY He told me that the Amiga is the best 

personal computer ever made. and he 
asked me what I wanted a computer for. 

SUPPORT NETWORK I said I was a scientist and did a lot of 
FOR THE HOMEBOUND numerical work that required speed and 
As someone who has been disabled since accuracy. He explained to me how much 
the age of five and who is currently tele­ faster the 32-bit 68000 Amiga is over the 
computing full t ime for a Fortune 500 in· 8088 IBM PC family. I said that that may 
surance corporation. I would like to com ­ be and asked if the Amiga is faster or 
mend you for the excellent article ··work­ more precise than the 8087 in the IBM 
ing at Home with Computers" by Jane PCs. He admitted that the 8087 is faster 
Morrill lazelaar. which appeared in the and more precise. and maybe the IBM PC 
March issue. (co11tinued) 

Disabled people are indeed creative. 
motivated. productive people. We have 

LETIERS POLICY: To be col15idtred for pu&liUl· done excellent work in many fields over 
tio11. a letter muSI be typed douflle-spaced 011 one

the years. We have been lawyers. doctors. side of lhe paper and must include your name and 
teachers. and even a U.S. president. Now. address. C.Omments and ideas should be expressed as 
thanks to the microcomputer and the dearly and concisely as possible. Listi119s a11d tables 
modem. even the severely mobility-limited may be ,,rinted alo119 witfl a le11er If they are short 

and legible.disabled person- the homebound 
Beuiuse BYTE receives himdreds of letrm each 

Some of these men and women have ex­
person- is showing his or her potential. 

month. nOI all of tf1em can be pub/islred. Litters will 
11ol be returned lo autho/5. Generally. it takes fourpressed an interest in setting up a support 
mo11tfls from the time BYTE rec.elves a letter untilnetwork for homebound disabled workers. 
i! is published.

1 think it is not only an excellent idea. but 
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AHard Drive The Easy Way. 

Turn your PC into an XT in seconds with OnBoard, Maynard's new hard drive card! 

So your PC needs a hard drive ... 
When you bought your PC, you never dreamed 
you 'd need more than floppy drive performance. 
But now, both you and your PC are ready for more. 
In fact, there's just one reason you 've been putting 
off getting a hard drive. Admit it. It's the installation. 
Cables and controller and all that. 

Well , relax. OnBoard is here. The hard drive card 
that boosts your PC's storage capacity to rival any 
XT or AT* on the block! OnBoard snaps easily into 
one of your IBM PC's expansion slots! Open your 
PC , plug in OnBoard, and close your PC. Just like 
that. Your PC will boot directly to OnBoard when you 
power up - no more floppy disk maneuvering. 

Powerful Self-Control. 
If you already have a hard drive in your PC , 
OnBoard 's controller card will double up and run 
both hard drives. Which helps keep your expansion 
slots open for other business. 

Lots of Head Room, 
Lots of Desk Room. 
OnBoard puts up to 20MB of power into your PC, 
turning it into a hard drive heavyweight in seconds! If 
you need less storage but the same speed and fine 
performance, you can install OnBoard 1 O. 

Single-Slot Installation. 
Simply snap OnBoard into expansion slot 1 of your 
IBM PC* or XT, leaving all your other slots free for 
additional boards. 

OnBoard is designed to work in today's 
leading PCs and is available at the 
finest computer stores. Contact your 
local dealer or call us today for more 
information. 
'IBM PC, XT. and AT are trademarks ol lnlernallonal Business Machines. 

Electra1ics 
Shaping tomorrow's technology. 

460 E. Semoran Blvd., Casselberry, FL 32707 305/331-6402 
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Supporls up lo 150 lbs. 
All&,_/ from• constnH:tlon 
s~ • quarw fool foolpr/nl 
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Anthro Corporc1tlon 

Technology Furniture 

3221 NW Yeon St. 
Portland, OR 97210 

Milwo Corpatoto0<1 IS o wl>olly owned sub$idl<uy cl Te~t~·•· lne. Anthro •So roglslercid trodemork of /\nlN'o Corporo•lon, 
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is better for mathematical work. 
I said that I run my own business and 

would like to use a computer for account· 
ing. How would the Amiga be for business 
work? More than anything. I need the 
computer to be reliable and error-free. I 
can't have the computer altering my ac­
counting data. The salesman said the 
Amiga would be great for business use. 
I asked about error detecting or correct­
ing memory. and he said the Amiga doesn"t 
even have parity checks on memory. 

That meant that a memory bit change 
could eat a hole in my business databases 
and I might not discover the error for 
months. and even then I won't know what 
happened. I can live with a computer that 
dies. but I can't allow it to take me with 
it . Business computers must have some 
kind of memory error detection and all the 
business computers I use have error 
detection and correction. In my opinion. 
lack of memory error detection rules the 
Amiga out as a business computer. espe­
cially since I can buy computers that do 
have memory error detection. The sa les­
man admitted that this was a valid point. 

I said that I do a lot of writing and could 
use a good \VOrd processor. The sa lesman 
said the Amiga would be a fantastic word 
processor. After seeing good Amiga 
graphics. how about some good Amiga 
text? Wow! The Amiga has the worst 
80-column text quality I have ever seen on 
any computer. I couldn"t write or program 
that thing for more than two hours without 
developing a bad headache. I suspect 
anyone could get around that problem by 
writing a word-processing program that 
uses the Am iga graphics to do the text. 
However. the lack of a connection for a 
monochrome monitor wou ld rule out the 
Amiga as a good word-processing ma· 
chine anyway. The composite video out­
put would not make as good a mono­
chrome display as a real monochrome 
output signal. For those of us who spend 
a lot of time looking at the tube. this 
makes a big difference. Well. Mr. Salesman 
didn't know quite what to say except that 
the graphics are fantastic. 

Amiga graphics may be fanta.stic !or a 
personal computer. but they are very 
mediocre for real graphics work. Amiga 
graphics are not good enough for image­
processing work. and most engineering 
workstations in industry today have 1024­
by 1024-pixel displays with 256 gray 
shades or colors per pixel. They cost a lot 
more. but the applications require it and 
nothing less will be productive. 

So. back to my original question: What's 
an Amiga good for? I am not trying to pick 
on the Amiga. but it looks like Com­

(ro111irmed) 



New! Windows-c_ompatible In·a·Vision 1.1 

W e created In·a·Vision 
just for you . The 

engineer who needs 
more productive 
drafting support. 
The designer who 
needs versatility 
for alternate 
ideas or quick re­
visions. The ar­
chitect who needs 
to manage a vari­
ety of working 
drawings. And the 
businessman who 
needs first-class 
presentation mate­
rials as weJJ as de­
tailed flow charts 
and organization charts. 

Point. Click. Draw. 

Now all you do to create com­
plex technical drawings, systems 
designs, blueprints, diagrams, il­
lustrations, and proposals is point , 
click and draw. With ln·a·Vision's 
mouse support, windowing, icons, 

and pull-down menus, you 
produce drawings more 
quickly, accurately and 
efficiently than ever 
before. ln-a·Vision 's 
advanced technology 
includes many features 
not found on compar­
able systems costing thou­
sa nds more. For example, you 
can pan around in a user-definable 
drawing space up to 68" x 68" and 
zoom in on specific areas for 

greater 
detail. Scale, 
rotate and dimen­
sion symbols, fill an 
area with your 
choices of pre­
defined colors and 
patterns, as well as 
draw lines with multiple styles 
and widths. Other features in­
clude overlays, predefined and 
user-definable page sizes, rulers, 
grids, and templates to speed 
popular application . 

Multi-tasking in a PC­
based CAD system. 

ln·a·Vision uses 
multi-tasking to 
enable you to 
continue 
drawing 

while printing 
hard copies or edit 

multiple drawings simultaneously. 

I FREE Microsoft®windows 
from MICROGRAFX! 

If you purchase In·a·Vision 
directly from MICROGRAFX, 

we'll give you a free retail copy 
of Microsoft Windows so 
you can use In·a·Vision as 
part of a fully integrated 

working environment. Move 
instantly from In·a·Vision to 
other applications and back ... 
cut and paste text and drawings 

between applications 
... and more! 

We 're confident 
you' ll agree ­ In·a·Vision will 
make your complex drawing tasks 
simple and make you more pro­
ductive. Satisfaction guaranteed . 

TO ORDER 
CALV 
800-272-3729 

Demo disk* or 
brochure available 
to qualified 
customers. In 
Texas or for cus­
tomer support, call 

(214) 234-1769. 
MICROGRAFX, Inc. , 1820 

North Greenville Avenue , 
Richardson , Texas 75081. 

MICROGRAFX® 

The Picture of Success. 

(M<><l popuJ:u i;tof\llks cords. j>l<Ml<r>. and f"IOl<fJ '''l'l'""«l j l11'1·Vtrioei ~ MtCROGRAFX ui: trademarks of 
MJCROGRA~)< . IBC. 

t..fkrQSQfl ~Jlllpd(iN:, {hi/ rot ~IC O(lC'QfinK. Inquiry 225 
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UNLOCKTMRemoves 

Copy Protection 


RUNS YOUR SOFTWARE ON ANY HARD DISK 

UNiock ALBUM "A" 
$49 95 (Plua·SA ~lt'landllng, 

8 Foreign orooro $10) 

• LOTUS 1-2-3TM (1 .A, 1.A·, 2.0) 
I • dBASE Ill™ (1.0, 1.1, 1.2 a. PLUS) 

• FRAMEWORl(TM (1.0, 1.1, II) 
• SYSTAT™ (1.3 a. 2.01 
• SPOTLIGHT'M (1.o a. 1.11 
• GRAPHWRITERTM (4.3 & 4.31) 

• REALIA COBOL™ (1.2, 2.oJ 

UNiock ALBUM "B" 

$49.95 (P\Js $4 shlp/IWldliing. 
f<Holgn or"°" $10) 

• SVMPHONY'11 (1.1) 
• CLIPPER™ (Winter '84, Summer '85) 
• ELECTRIC DESK"• (1.o4J 
• DOUBLEDOSTM 
• MANAGING YOUR MONB'T"'

(1.5 & 1.51) 
• smARTWORK™(1.o REV a thru 101 
• DATA BASE MANAGER II™ 

(2.0, 2.02) 

UNiock ALBUM "C" 
S<I Shiplhenclllng, $49.95 (Plus ·

Rl<e'lln ordo,.. $10) 

• MICROSOFT WORD™ 
(1.5, 2.0, 2.01) 

• MULTILINK ADVANCE™ 
(3.02 & 3.03) 

• IBM WRITING ASSISTANT™11.011 
• LOTUS 1-2-3 REPORT 


WRITER™c1.01 

• PARADOX™ (1.01 
• PFS ACCESS™ (1984 Edition) 

• THINKTANK™ (2.0) 

"Best of UNiock" 
ALBUM "D" 

~A 95 {Pk,. S<l shlplhondllng. 
'lliP • •• Fotelgn orders $10) 

• MICROSOFT WORD™ 
(1.5, 2.0, 2.01) 

• dBase Ill TM (1.0, 1.1, 1.2& PWS) 

• LOTUS 1-2-3™ (1.A & 1.A", 2.0) 
• SYMPHONY™ (1.1) 
• FRAMEWORK™ c1.o, 1.1, 111 
• CLIPPERTM (Winter '84, Summer '85) 

• MULTILINK ADVANCE™ 
(3.02 & 3.03) 

TranSec Systems, Inc., 1802-200 North University Drive, Plantation, FL 33322 
Trademarl\s are the sole propeny ol lheir respective owners. • UNiock Is For Use Only lo lmprow lhe Useablllly ol Legally 
Acquired and Operaled Sof1Ware. 

• 	Produce non-protected 
DOS copies from popular 
software programs 

• 	For IBM~ PC, XT, AT, 
compatibles 

TranSec UNiock is a unique software copying 
disk that removes copy protection, 
providing slandard non-protected DOS copies. 
UNiock runs on IBM9 PC, XT, AT, and 
compatibles with at least 256K (or more 
required for some programs). DOS 2.1 or 
higher. 

BACKUP COPIES. UNiock safely and 
easily make backup copies. 

RUN ON HARD DISK. Programs load 
faster, use less di k space and work with any 
hard disk, including Bernoulli Boxes. No 
longer do you need the original in drive "A". 

RUN ON RAM DISK. UNiock is the only 
software that can run copy protected software 
on a RAM disk or micro-floppy. 

EASY TO USE. I) T}'pe UNiock. 2) Select 
program destination. 3) Insen program disk. 

SAFE ORIGINAL. UNiock docs not alter 
}Wr original distribution disk. UNiock works 
by creating a copy of your distribution disk 
on a hard or floppy disk. It then removes copy 
protection from the copy! 

Choice of the Critics! 

BVTE "UNiock 4.7 dele8ts the latest 
1 I Prolok and SuperLock type 

a~ protection scheme. It's menu-drlv8n and 
works flne on the programs It's supposed to 
work on: LDtus 1-2-3, dBase Ill, Frameworl<, 
SymphOOf. Paradox, and SfMN8I others." 

Jerry Poumelle, BYTE, Feb. '86 

fERSONAW "UNiock has ~ part1cularfof 
t(•JQl@iiil~C endearing characteristics: it 

works, and worlcs simply. I was able to quickly 
produce unprotected copies of Lotus 1-2-3 
release 2, Symphony 1.1, Mlcrosclt ~ 2.0, 
dBase 111 1.1, and Framework II. Th8se copies 
performed flltW/essly. as did copies of these 
copies." Christopher O'Malley, 

PERSONAL COMPUTING, April '86 

4MW• 
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modore is caught in a sandwich (poker 
term). A poker sandwich is a situation in 
which you don't have a good enough hand 
to w in high and you don't have the right 
cards to win low. but you definitely are 
contributing money to the pot. Amiga is 
too expensive for the average home com­
puter. and it's not quite up to the IBM PC 
AT clones for business or scientific use . 
The most interesting thing about the 
Amiga wi ll be the reason for its survival. 
if it survives . 

RONA LD R. MILLER 
Poway. CA 

DVORAK VERSUS QWERTY 

Your article about the Dvorak keyboard 

!" Keyboard Efficiency" by Donald W. 

Olson and Laurie E. lasinski . February) 

failed to mention one major limitation: It 

is highly language-specific for the English 

language only. To be used for the German 

language. for example. it would have to be 

drastically rearranged. This rearrangement 

can be applied even to the "standard" 

OW ERTY that became OWERTZ for the 

German typewriters. because Y is barely 

needed. but Z is used quite often. 


This holds true. to a varying degree. for 
other languages as well. like Italian or 
some northern and eastern European lan­
guages. In addition. these languages need 
additiona l characters that are not con­
sidered in the QWERTY or Dvorak key­
boards. These characters occur quite fre­
quently in these languages. For example. 
a. 6 . and utogether make up about 3 to 
5 percent of the characters of German or 
Swiss German writing. (My computer does 
have these characters. but they are well 
hidden in the graphic-shifted set.I And 
once we get into languages other than 
European. the Dvorak layout might have 
to be modified into a completely new 
system. The QWERTY and its modified/ex­
panded variants seem to be much more 
usable and have found their way to the 
remote comers of the globe. The more ef­
fective something is for a certain task. the 
more limited its scope. no matter what it 
is. Even human beings are this way. 

A. M ETTLER 
Maluku. Indonesia 

MACINTOSH WINDOWS 
While I'm not certain that the Macintosh 
windowing environment is the ultimate. I 
am sure that Alex Funk's proposals 
f'Copyrighting Icons ... March Letters. page 
14) are less intuitive and less useful. 

His first complaint is about scro ll bars. 
I have no idea what he means about go­
ing right to go up. unless he is referring 
to positioning the mouse over the scroll 

(conlinuedl 
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bar. Since this is the only way to indicate 
which window to scroll in multiwindow ap­
plications (like OUED). it's hard to see how 
this can be avoided. Although scroll bars 
do take up space 06 pixels of width). this 
is little more than '3 percent of the screen 
width (and you can often resize a window. 
so over half of this is off-screen). 

l don't consider this a problem on the 
Macintosh. although it might be with 
graphics environments like GEM. which 
run on low-resolution screens. The little 

Why buy 3 
packages to get 
a complete
multi-user 
dBASE*System? 

After all, PoxBASE is acompiler, an 
interpreter and a multi-user dBASE sys­
tem all in one. That means single vendor 
support ;lnd no problems with product 
incompatibility. 

Not only that, PodASE actually outper­
fonns dBASE and other dBASE compiler 
products: its program execution speed is 
far superior to the competition and Its 
complier runs up to 60 times raster than 
other compilers. And PoxBASE is available 

box gives an instant visual indication of 
what part of the document the window 
portrays. A major deficiency of the alter­
nate to scrol l bars in ThinkTunk was that 
there was no way to tel l if you were at the 
end of a document. Funk's proposal gives 
no feedback to this problem. Neither does 
it give the ability to go instantly to an end 
of the document. Finally. I can't see how 
holding down an arbitrary key while mov­
ing the mouse is intuitive. What happens 
when you run out of room? The scroll bars 

FoxBASE™ 

does it better. 
For less. 

for the widest variety of machines and 
operating systems. 

In addition, Pox.BASE is interactive and 
100%dBASE compatible (including fuU 
macro usage). The only thing you won't 
get is all those annoying dBASE bugs! 

Best of all, FoxBASE costs less than 
half the other packages. 

So call (419) 874-0162 now, and ask for 
a copy or our comparative analysis 
(Including benchmarks). After all ... 

Fox SofMre. Inc. 
27475 Holiday Lane, Perrysburg, OH 43551 
(419J 874-0162 

allow continuous scrolling. 
When I resize a window. J want to be 

able to resize it precisely. Funk's proposal 
seems to be a way to get relative sizing 
[wave the mouse pointer around to make 
it bigger) . rather than being able to posi­
tion the window next to another. In any 
case. Apple's method gives visual feed­
back that a given window can be resized. 
rather than leaving the user wondering if 
he held down the wrong modifier key. 

Funk's method for closing a window 
(waving the mouse pointer around with no 
keys held down) seems reminiscent of 
what I do when I want to make sure my 
mouse is clean and funct ional. Again. the 
close box for a window gives a visual cue 
that the window can indeed be closed. 
while if Funk's method failed. one would 
be leh wondering if he hadn't "erased" the 
window vigorously enough. 

What is a global zoom? That seems to 
imply zooming every window. which hard­
ly makes sense. The new Macintosh ROMs 
do allow a window to have a zoom box. 
if Funk means a standard way of zooming. 

I also wonder what a global abort is. 
Abort what? What kind of state should 
things be in after an abort? If Funk really 
wants to abort things. he can install the 
Programmer's Switch and press Reset. 

Since. in the real world. people wifl be 
switching between difrerent machines. it 
makes sense for different windowing en­
vironments to work similarly. (Since I 
learned the Macintosh first. I get very an­
noyed at the differences in the way GEM 
and the Amiga handle things.I I still can't 
figure out why Digita l Research caved in 
to Apple's ludicrous claims to own the 
look I first saw on a Xerox Star. Perhaps 
Apple is considering the fact that they 
spent a lot of time and money develop­
ing a good user interface (rather than just 
corning up with something that seems 
good. as I believe Funk has). and they 
don't want someone stealing it. But any 
new product is going to be copied-just 
look at VisiCalc. What Apple needs to do 
is make sure their implementation is the 
best. rather than trying to cripple all others 
by making sure they're nonstandard. 

DAVID DUNHAM 

Goleta . CA 

LENGTHENING SHORT DELAYS 
The notes in the February "Best of BIX" 
indicate that some users were having 
problems involving shortened delays of 
one type or another when the NEC V20 
chip was installed in place of an 8088. 
Perhaps they can benefit from my ex­
periences in solving a similar problem 
operating under MS-DOS 2.00 and 2.11. 

lccnfimwf) 
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Enter the world of professional 
CAD applications with 

Houston ln trument' low co t 
DMP-41 /42 eries plotters. These 
single-pen plotters give you the fea­
tures you need - C and D size plots , 
extensive software compatibility, and 
proven reliabiJity- for a very afford­
able no frills price of $3295. * 

The DMP-41 /42 series' large C 
and D size fonnats are ideal for a wide 
range of CAD applications, from 
architectural elevations to assembly 
drawings. And a .005 inch resolution 
ensures crisp drawings on a 
variety of media-paper, matte fi lm, 
or vellum. 

Inquiry 155 

With the DMP-41142 series, you 
can choose from an impressive selec­
tion of ofl::the-shelf graphics software 
packages such as Versa CAD, 
AutoCAD, and CADKEY. Or, by 
using Houston Instrument 's popular 
DMIPUM language, you can create 
your own custom software and be 
assured of upward compatibility with 
Houston Instrument's entire line of 
plouers. 

The DMP-41142 series. The plotters 
that offer superb reliability, comprehen­
sive graphics capabilities, and a no 
frills price. The proven performers 
for low-cost CAD. 

For more information , call 

1-800-531-5205 (512-835-0900 if in 

Texas), or write Houston Instrument, 

8500 Cameron Road, Au tin , Texas 

78753. In Europe, contact Houston 

Instrument, Belgium NV., 

Rochesterlaan 6, 8240 Gistel , 

Belgium. Tel.: 32-(0)59-277445. 

Tix. : 846-81399. 


•u.s. suggested n:1ail prict:. Pricing sul:>ject to change. 
DM/ PL is • trodcmork of Houston lnS1rumeru . 

Du0000l50w 
1ns"truman1' 
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For several months. I have used an NEC 
V20 in an NCR Decision Mate V. and re­
cently the hardware clock rate was in· 
creased from the stock 5 MHz to 7.3728 
MHz. The OMV uses a delay routine to 
allow time for the rtex drive to get the 
motor started and to bring READY active. 

Listing I: Tlie results of u11assemb/i11g MOlORCK using Debug. 

xxxx:2ED5 E413 IN AL,13 ;get drive status 
xxxx :2ED7 2401 AND AL.D1 ;test MOTOR ON bit 
xxxx:2ED9 E614 OUT 14,AL ;switch motor on 

;if off 
xxxx:2EDB 7501 JNZ 2EDE ;d elay if motor off 

;Gump to2EDE) 
xxxx:2EDD C3 RET ;return if motor on 

;-end MOTORCK­
xxxx:2EDE BBFFFF MOV BX,FFFF ;# of passes to BX 
xxxx:2EE1 0 40A AAM ;8088 "' 83 cycles 

;V20 "' 15 cycles 
xxxx:2EE3 48 DEC BX ;one less pass left 
xxxx:2EE4 75FB JNZ 2EE1 ;jump to 2EE1 if 

; not last pass 
xxxx:2EE6 C3 RET ;end of last pass -

;return to 2EDD 

After installing the V20. this delay was too 
brief and caused a "Drive not ready" error 
when the drive was accessed with the 
motor off. If !Rletry was pressed immedi­
ately. the drive was accessed normally las 
the motor was already on) and READY 
was active by that time. An increase in the 

hardware clock rate compounded the 
problem: however. a patch to the delay 
routine in 10.SYS increased the delay. after 
which it worked properly. Th is will not be 
a total solution for many users. because 
the OMV start-up routines are called from 
ROM using a Z80A. and the V20 has no 
control until after the operating system is 
loading. In most computers. the V20 al­
ways has control. so delay routines in 
ROM would be affected also. 

MOl'ORCK is the routine in IQ.SYS that 
starts the drive motor. along with similar 
routines in FORMAT.COM and a special 
OMV utility called RDCPM.COM (for read­
ing CP/M disks). Unassembling MOTORCK 
using Debug yields the results shown in 
listing I . 

Method # I -Use if the hardware clock 
rate is unchanged. Replace the AAM com­
mand with IMUL A L. IMUL A L executes 
in 80 or more cycles on an 8088. and only 
38 on the V20. but provided enough delay 
for my system even though the delay was 
much shorter. The advantage of this 
method over #2 is that 8088 compatibil i­
ty is retained; so if it works on your system. 
use it. 

The Dreamer is an intell igent function keyboard. It is pre-programmed with over 550 

software commands which it sends to the IBM PC at the touch of a single key. 

The Dreamer's descriptive keys simplify the use of seven soph isticated business 

program: Lotus 1

DisplayWrite3 and WordPerfect. 

Wouldn't it be easier to press a key "Bar" instead of typing "/ GT BV" to display 

bar chart in Lotus 1-2·3? or a key "Save File" instead of searching for "Ctrl K·S" 

to save a dQcument in WordStar. 

Increase your office efficiency by putting a Dreamer next to your PC system. 

Dreamer is entirely a hardware device it will not occupy PC memory. 

no memory-resident programs and there are no pre-boot disk nece.

OEMs and VA Rs: Our prole$$ional engineers can re-program the Dreamer to 

flt your special application . 

The Ommer is available for IBM PC, XT, AT. 


.DREAMER FEATURES: 
• 20-key numeric pad with seperate cursor controls. 
• Lotus 1 ·2·3 

• Template included for alternate command pages 
• Easy selection between command pages 
• Ea$V installation 
• Full 90-day warrenty 

T.S. MICROTECH 
~
WordSi..-, WordStal' '200C).MicrqPro t n•..-n•~lon•~ . Mul• lM•tl'*MultiMl•t- 1 n1ett1•tianal . WordlPerttc,~SSI Inquiry 404 for DEALERS ONLY. 

® 

An intelligent function keyboard___.... 
FoR usE wiTH 1-2-3 TM , Word Star TM , MultiMate ™, DlsplayWrlte 3 1M 

Symphony ™, WordStar 2000 ™, WordPerfect ™ 
NO MORE MEMOR IZ ING FOR SOFTWARE COMMANDS 

-?·3, Symphony, WordStar, WordStar 2000, MultiMate, 

It requires 
s,,ary. 

100'com mands Mu ltiMate 
Symphony 19·1commands Disph1yWrite 3 
WordStar 58commands WordPerfect 
WordStar 2000 58 commands 

58 commands 
58 commands 
58 commands 

• Sullllflted retail price $259 

INC. (213) 644-0859 12565 Crenshaw Blvd. Hawthorne, CA 90250 
l lWtd Tradtrm•kl: IBM, IBM PC. 

----.. 

Inquiry 403 for End-Users,
XT. AT, Dlsc>lerWthl 3- IAllrADllonal BinirtHt M«:hines Corp. 1 ·2~3. Symf>hiDA'f•LOlus Oe.,.lopment (OfP. 
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Ven-Tul's Half Cant™ modem 
IS ID all the best c mputers.

Here's why 
Ven-Tel gives you lots of reasons to buy our Half Card '" 

modem for your IBM PC or compatible. The Half Card '" 

is a complete system that lets you communicate with 

other PCs, mainframes, and databases effortlessly. 

It Includes Crosstalk-XVI• software. It's reliable. 

It's got all of the features you want. And it's 

a good value. 

Do You Own One of Th••• 
Comput....? 
Chances are you do. And if you're 
thinking ot buying a modem, consider 
the Half Card"' . Because of its small size, 
the Half Card "' fits in more computers, 
including all of the models we've listed 
here. The Half Card'" Is small, so it fits in 
short slots or long. That means you can 
save your long slots for other expan­
sion uses. 
lttortleaa Communication 
Each Half Card"'comes with Crosstalk-XVIII 
communications software, by Microstuf. It's 
the easiestto use, whether you're a beginner 
or an old hand, and the most powerful. A full 
on-line help menu makes using Crosstalk• for 
the first time a snap. It can turn your PC into a 
terminal on a mainframe computer with its power­
ful terminal emulation feature. It will even oper­
ate your PC when you're not there. You can call 
into an information service such asThe Source or Dow Jones News 
Retrieval, or transfer files and electronic mail, all at the touch of 
a button. The Half Card"' connects your computer to the world. 
Effortlessly. · 
More Modem for Your M.onev 
When you buy the Half Card :• you don't need anything else. The 
Half Card"' is a complete communications package that includes 
a full-featured modem and the best known software on the market. 
Complete easy-to-understand instructions with full technical support 
on installation and use. And a very competitive price. The Half 
Card'," with Crosstalk-XVIII software, retails for only $549. 

Feature• 
1200/300 baud auto-dial, auto-answer. 

Uses the industry standard "AT" 

command set. 

Runs with virtually all communications 

software, including Smartcom II and PC 

Talk Ill and integrated packages such 

as Symphony and Framework. 

Includes Crosstalk-XVI• software. 

On-board speaker and extra phone jack 

for easy switching from voice 

to data mode. 

Selective tone or pulse dialing; 

full or half duplex. 

Automatic answer on any ring. 

True ring or busy signal detection. 


Rell•blllty 
Ven-Tel has been making 
modems for 10 years. Our 
experience shows. Ven-Tel's 
Half Card™ only has about 70 parts, compared 
to almost 300 on other modems. We reduced the parts 
by building the first LSI modem chip using advanced 
switched capacitor technology. What that means to you is 
greater reliability and lower power consumption, so you can 
load up your PC with expansion boards and not worry about 
heat or power problems. And we back the Half Card"' with a full 
two-year warranty on parts and labor. 

You C•n Buy the H•ff Card "' 
A~here 
You can get the Half Card"' at Computer­
Land, Businessland, the Genra Group, 
Entre Computer Centers. Macy's Computer 
Stores and other fine dealers nationwide. 
Also from Ven-Tel: the 1200 Plus';' an 
external modem and the PC Modem 
1200:· an IBM internal with V.22 inter­
national capability. 

Effortless Communication 

r-Ven-Tel Inc. 
2342 Walsh Avenue 
Santa Clara, CA 95051 
(408) 727-5721 

Cross\& kls a r8\ji51ere<l1radem811< ol Mic;roslul. Inc. Smartcom It Is alt8demaJk ol Hayes Mi<:lo<:omputer PTodl.ICI$. Sympho<ly Is a 1raoemar1t 01 Lotus OeYelopment. Framework Is a tradematk ol ~ton·li te. 
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Method #2-Use if the hardware clock 
rate is increased. Replace the AAM com· 
mand with DB 60 61 . The V20 recognizes 
60 and 61 as PUSH Rand POP A. respec­
tively. While those commands are incom­
patible with 8088 use. the V20 takes 67 
and 75 cycles to execute them. causing the 
duration of the delay to substantially 
increase. If the delay is too long. change 
the number of passes through the loop 
from FFFF to some smaller number (SFFF 
worked reliably at 7.3728 

Here are 79 reasons to 
buy at Elek-Tek, not to 
mention the fastesl 
delivery anywhere. 

f•JW!'GA 
BERNOULLI BOX 

1. 	 10 meg 'h heig/11 Dtive lor 
1BM·PCIXTIAT & 
compalit:Aes .• .•.• • •S 1599 

2 . 20 meg 112 height Otive lor 
IBM·PCIXT/AT & 
compatibles ••••••••• 2275 

3. 40 meg. (20 + 20) V2 Height 
Dtove lor IBM PC & 
compatibles ... .. .. . •28119 

5. 10 meg car111dges lor aboYe 
(3 pak specia~ ....... . 125 
I~ ptlced upan.t•ly 

14. 	 Armi.k 310A 
Amt>el Mon11o< •••••••• S 150 

15. Gen11nc Multl 
MulHuncMn Board OK . . . . 99 

16. 	 Generlc Multi 31!4K 
M"1~unc1(>n Board Ja4K .. 169 

17. AST ~x "11k + 
Mulloll.Jr'\Cl<l" Boara 1)4K •.. 225 

19. 	 AST Six "-k + (loaded) 
Mull~unc1<0n Board 384K • . 290 

19. 	 OtJadram Ouadboard 
MullolunCJIO<i Board OK .... 195 

20. M"" Board 64K·38•K .• 2151260 
21. Orchid Tech . 

PC Turoo 186 ... ... • . . .. 350 
22. ECCELL OK . ... ....... . 399 


i!0.00 19.00J V." SSDO 
27.00 26.00DSDD 
15.00 12.005 14" SSDO 
19.00 15.00osoo 
24.00 22.00SSDOMTPI 
33.00 29.00OSOD96TPI 
33.00 28.00sv. · DSDDHD 

(Few HIM jUj 
22.00 32.008" SSDD" 
26.00 27.008" 0$00" 

•·~o<t 

MHz. while 

Save 300/o to 430/o 
off Manufacturer Suggested Aet. prices on 

America's most wanted Printers 

EPSON (!> 
LX 80 .... .... .... ..S CALL 
RX 100+ ••••••• • • • •• • •299 
FX85 ................. 37'0 
FX286 .... ... . ........ 550 
LO BOOllOOO • •••••• • • •CALL 
DXIO DaiS)I Wheel lOCPS • • •230 
DX20 Do$Y Wheel 20CPS •• •320 
Comre>< CR420 400CPS .. .900 

Huge Discount on 

TOSHIBA 


Ql\IOt\TA ~~f. 
UNSEUEVABLE!D 

XEROX/DIABLO 1).36 
DaiS}'.\Yheel 35CPS 


Mfr. Sugg. Ret. $1495 

Elek·Tek Price $450 


Dl•blo 

P·38 Dot Matrhc 400CPS 


Mir. Sugg. Ret. $1995 

Elek·Tek Price 600 

Pnuuu"" 1'S FOR IBM-PC and COMPATIBLES 
23. EOCELL Daugl\lert>oard • •• 135 
24. ECCELL llO Board ...... • . 99 
25. 	 H-.ilM 

Monodirome C01d .. ... .. 299 
26. GeMrlc wnllon ol ebcw .. 90 
26. 	 H-.ilff Color 

Coo Graphic Card ......155 
27. 	 G9net1c -.Ion of ah<Mt . 100 
27. 	 N-lon 4905921 

12008 lnl No Software .•• • 150 
with MITE Software •• •.• • . 165 

28. 	 NOWillon 490805-1 
2400BPS inc. Mlle Soltware •Sola 

29. 	 NIMllk>n 490603 
~ Card MOOern 2400 BPS 
No oollware .... ....... . 425 

21.00 
25.00 
11.00 
14.00 14.00 12.50 
23.00 
25.00 
26.00 

22.00 
24.50 

call tor Quantity pricing for 10 bo.rres or more. 

3FFF was marginal) . 
Incidentally. the 8087·3 is compatible 

with the V20 but couldn't keep up at 
7.3728 MHz. Probably an 8087-2 would 
have worked at the higher clock rate. but 
the upcoming NEC 8087 replacement chip 
may be faster yet. Also. the DMV slowed 
down markedly when the hardware clock 
rate was increased to 8 MHz. which is why 
I settled on an odd rate. The crystals were 
purchased locally in 22 .1184- and 24-MHz 
frequencies~ The divide-by-three logic in 

30. 	 Novallon 490Ml3-1 
As~.-.; M$-OOS$clffiare .. 4!l0 

31 . H1ye1 1200 
External modem •• . •• . •.• 380 

32.. 	Hayes 12008 
lnl,,..nal mod<m1 wtsollware •359 

33. 	 Hayes 2400 
E>ternal modem ••..•••. . 599 

34. 	Hayes 24008 
lnlernal moclem wlsottwaie . 525 

36. 	 US Robotics Courier 2400 
E•I 24006 Small Modem • • 460 

'J1. 	 Toshiba NO 040 
'I> hi OSOO 0..k DrM! •••• 105 

73. DC100A ....... $ 13.50 

74. DC300A .... . ... . 17.50 
75. DC300XL . . .. ... 20.50 
76. DC300XUP ...... 21.50 
77. DC600A ........ 23.00 

78. DC1000 .... . .... 14.50 
79. DC2000 . .. ...... 19.50 

Cell lor quenllly pricing tor 10 
cartrtdga or more. 

the clock circuitry yields dock rates of 
7.3728 and 8 MHz. respectively. 

CHUCK STERLING 

Las Cruces. NM 

MISLEADING STATEMENTS 
r m writing this in protest of the JS&A ad 
that appeared in the March issue on page 
403 . The ad speaks of '"the memory re­
quirements of the monitor which in the 
Amiga can eat up jasj much as 70% of the 
unit's cycle time or speed." This just isn't 
true! The Amiga·s memory runs at 14 .2 
MHz. and the 68000 and custom chips 
take turns accessing memory. as your past 
articles have explained. I think that you 
should read your ad copy a little more 
carefully. 

Also. in the Atari 1040ST preview 
(March). you state that the Sieve of 
Eratosthenes runs in 85 seconds using 
Atari Sf BASIC. My Amiga does the Sieve 
in 69 seconds with ABasiC and 57 sec­
onds with AmigaBASIC. (I used your Atari 
version.) I'm not knocking the Atari. I wish 
that I could afford one. but when it is 
stated in the industry that the Atari is 
" faster" than the Amiga. I want to see 
proof. Actually. I expected much better 
results from the Atari on the Sieve. 

I appreciate your coverage of the Atari 
and Amiga. and perhaps now the stagna­
tion that has plagued the micro industry 
from the premature fixation on a standard 
will be overcome and we really will some· 
day own ··mainframes on a desk." lThis 
stagnation happened in the TV industry. 
with the unfortunate result that we are 
stuck with 50-year-old technology.) 

RICHARD L. SMITH 

'Tampa. FL 

PROBLEMS WITH SMALLTALK 

Is Smalltalk a ..dead" system? As a Small­

talk fan. I would like to think not. Unfor· 

tunately. my recent experience with Small­

talk-80 on a Xerox J108 convinced me that 

it has some serious failings. More impor­

tant. the lack of progressive improve­

ments gave me the strong impression that 

active development ceased some time 

ago; I was working with a ""dead" system. 


It was the strong visual aspects of a 
product that I was designing that Jed to 
my selection of Smalltalk for prototyping. 
While the prototype was completed in the 
expected three months. the number of 
concessions I had to make to the system 
along the way left me unhappy. At first I 
put these down to my lack of familiarity 
with Smalltalk. but as my knowledge in­
creased and the problems continued. it 
became clear that the system was the 
main source of the problems. 

(wntinued on page 3571 
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WE'RE OUT TO SAVE ONE MILLION 

FRUSTUTED PROGUMMERS 


You're on a roll, really pumped, 
writing the best code you have ever 
written and then-AAARGHHH! 

Freeze dried in your tracks because 
the language you're using just won't 
let you achieve what you can mnceive. 

And you wanted to be a 
programmer. 

So your choices are: 
1) write around the problem by 

creating six pages of emetic code.. . 
2) leave out that incredible idea 

that really puts your stamp of 
excellence on this program or .. . 

3) get yourself a world class 
headache (or a stroke) by dropping 
into assembler. 

Whatever you choose, by now you 
feel the language is out to get you­
because it is. 

Sure, no language is perfect, but 
you have to wonder, "Am I getting 
all I deserve?" 

And, like money, you'll never 
have enough. 

Pretty dismal, huh? 
We thought so, too. 
So we did something 

aoout it. 
We call it CLARION. 
You11 call it incredible. 
With CLARION you can 

write, compile, run and 
debug mmplex applications 
in a New York afternoon. 

Even if you're in Savannah. 
It gives you the power and 

speed to create screens, windows 
and reports of such richness 
and clarity you would never 
attempt them with any other 
language. 

Because YOU would have to 
write the code. 

With CLARION you simply design the 
screens using our SCREENER 
utility and then CLARION writes 
the source code AND mmpiles SAYITINit for you. 

than you ever dreamed of. 
Programs that are easy to use. 
Programs that are a pleasure 

to write. 
And to you that means true 

satisfaction. 
You've mveted those nifty pop-up 

help windows some major appli­
cations feature. But you can't afford 
the time and energy it takes to write 
them into your programs. 

That's the way it used to be. 
So we fixed that, too. 
CLARION HELPER is an inter­

active utility that let's you design 
the most effective pop-up help 
screens that you can imagine. And 
they're "context sensitive:· meaning 
you can have help for every field in 
your application. 

Unlike the other micro languages, 
CLARION provides declarations, 
procedures and functions to process 

dates, sbings, screens, 
-.........._ reports, indexed 

-............__ files, DOS files 
~-~--r""1 and memory 

~~ tables. 

Imagine making source program 
changes with the CLARION 
EDITOR. A single keystroke 
terminates the EDITOR, loads the 
COMPILER, compiles the program, 
loads the PROCESSOR and 
executes the program. It's that easy! 

Our data management capa· 
bilities are phenomena1. CLARION 
files permit any number of composite 
keys which are updated dynamically. 

A file may have as many keys as 
it needs. Each key may be mmposed 
of any fields in any order. And key 
files are updated whenever the 
value of the key changes. 

Like SCREENER and 
REPORTER, CLARION's FILER 
utility also has a piece of the 
CLARION COMPILER. To create a 
new file, you name the Source 
Module. Then you name the State· 
ment Label of a file structure 
within it. 

FILER will a1so automatically 
rebuild existing files to match a 
changed file structure. It creates a 
new record for every existing 
record, copying the existing fields 

and initializing new ones. 
Sounds pretty mmplicated, 

huh? 
Not with CLARION's 

documentation and on-line 
help screens. If you are 
currently mmpetent in Basic, 
Pascal or "C" you can be 
writing CLARION applications 

in a day. In two days you won't 
believe the eloquence of your 


CLARION programs. 

Okay, now for the best part of all. You 

can say it in CLARION for $295.00­
mmplete. All you need is an IBM®PC, XT, 
AT or true mmpatible, with 320 KB of 

memory and a hard disk drive. 
And we11 allow a full 30 day evalua· 

tion period. If you're not satisfied 
with CLARION , simply

In semnds. return it in its original mnditiona..cLARION..
Likewise, you can use 	 for a full refund. 
REPORTER to create reports. 
Remember, only CLARION can 
recompile and display a screen or 
report layout for modification.

And with no time wasted. 
All the power and facilities you

need to write great programs, faster 

Ifyou're not ready to take advantage 
DEPT. AIBY/ 1 of this no-risk opportunity, ask for 

our detailed 16 page mlor brochure.1•800-354-5444 It vividly illustrates the elegance of 
- - - CLARION. Consider it a preview of 

v. 	 II programming in the fast lane. 

Either way, the ca1l's a freebie. 


BARRINGTON SYSTEMS, INC. • P.O. BOX 5580 • POMPANO BEACH, FL 33074 • 305/785-4555 

IBM - is a ttjl~tt!ttd trademark o! ln,emotional B"siness Machin<>& Corporntic.n . CLARION• is • trddemark ol Barrington Systems . Inc. 0 1986 Barrington Syst.,ms. 
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One IBM PC, XT/AT or compat­
ible, plus one Advanced DigiW 
PC-Slave Il, now equals a com­
plete 3-user (or more) system. 

Do you need a true multi­
user PC system? 

If so, read on. The Advanced 
Digital solution will simply add 
up in your favor. 

To add two or more users to 
your IBM PC, XT/AT or compat­
ible, just plug in our PC-SLAVE II 
and two low-cost monochrome 
monitors and keyboards. You can 
now run PC-DOS'" or MS-DOS'" 
on each user with PC-NET~ soft­
ware to support your network. 
The end result is a true multi­
processor system that allows each 
user to run independently on 
their own CPU and memory, yet 
sharing a common data base. 

Do you need networking 
capabilities? 

The realm of IBM networks is 
only a step away with the 

PC-Slave U and PC-NET software. 
An expanding network of multi­
user PC's is truly cost-effective 
since you will be sharing data and 
communication between users and 
PCs. File and record locking are 
also provided so each user can 
run independently of others while 
still tied through the network. 

Do you need additional 
users? 

Expand your existing supply 
of PC standalones into multi-user 
systems by simply adding more 
PC-Slave U's. 

The PC-Slave II features two 
Intel 80188 CPU's @8Mhz, two 
512Kb RAM per CPU and two 
monochrome/ keyboard controllers 
all on a single board. 

MS-DOS ls a registered trademork of Mi.,rosoft 
PC-DOS, PC-NET are registered trademarks 
of IBM Corporation 
PC-Slave II ls a registered trademark of 
Advanc.-d Digital Corpor• tion 
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To learn more about the multi-user 
solution contact: 
ADVANCED DIGITAL CORPORATION 
5432 Production Drive 
Huntington Beach, CA 92649 
(714) 891-4004 (800) 251 -1801 
Telex 183210 ADVANCED HTBH 

ADVANCED DIGITAL U.K. LTD. 
27 Princes Street, Hanover Square 
London W1R8NQ-United Kingdom 
(01 ) 409-0777 (01) 409-3351 
TLX 265840 FINEST 

ct:b ADVANCED 
DIGITAL 

CORPORATION 

Inquiry 4 for End·Users. Inquiry 5 for DEALERS 0 LY. 
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IBM Introduces 
Laptop Computer 

I BM's laptop computer. 
the PC Convertible. fea­

cures a fold-up. removable. 
80-column by 2 5-line liquid 
crystal display; two HS-inch. 
720K-byte floppy disk drives; 
and a rechargeable battery 
that can power the unit for 
6 to 10 hours. Internally. the 
computer has a CMOS 8088 
processor and 2 56K bytes 
of static CMOS RAM that 
can be expanded to 512K 
bytes Other standard fea­
tures are a 78-key keyboard. 
an AC power adapter. and 
software that includes Sys­
cemApps. a package with a 
scheduler. notepad. phone 
list. and calculator. The com­
puter requires the recently 
announced DOS version 3.2. 

According to IBM. the 
Convertible·s performance is 
similar to that of the IBM 
PC. and in some tasks the 
laptop may be faster 
because of its static RAM. 
Reportedly. the static RAM 
also allows you to turn on 
the system and return to the 
same point in a program at 
which you turned the com­
puter off. 

Without the AC adapter 
the Convertible weighs 12 .2 
pounds and measures 15 by 
12 by 2.6 inches. You can 
remove the LCD screen and 
attach a video display 
adapter ($3 50) and either a 
9-inch monochrome monitor 
($180) with a resolution of 
up to 640 by 200 pixels or 
a 13-inch RGB monitor 
($400) with 320 by 200 
resolution. I BM says the 
computer's keyboard is com­
patible with other IBM PC 
keyboards. The laptop's 
keyboard includes an 

T(11.1 PC Converlible. IBM's /aplop co111p111er. 

Tfie Bondwe/I 8. m1 IBM PC-compatible laptop. 

inverted:r cursor keypad and 
a function shift key that 
changes the cursor keys to 
Home. End. PgUp. and PgDn 
keys and sets up a slanted 
numeric keypad in the type­
writer keys. 

The back of the system 
contains a system bus con­
nector to which you can 
daisy-chain a number of 
adapters. These include a 
parallel/serial adapter IS 19 5). 
the video display adapter. 
and a thermal-transfer dot­
matrix printer 15295) that 

can run off the computer's 
battery or with the AC 
adapter. The printer 
operates at the rate of 40 
cps and can print on copier. 
thermal. or thermal-transfer 
paper. 

Other options include an 
internal 1200-bps modem 
!S4 50) and battery charger 
($2 51. To allow easy transfer 
of data between existing 
desktop computers and the 
new machine. IBM is offer­
ing external 3!-7-inch floppy 
drives ($3951 for the IBM 
PC. XT. and AT and an inter­
nal 3"7-inch rloppy drive 
($190) that can be con­
nected to IBM's new version 

of the PC XT with a 
20-megabyte hard drive. 

Shortly after IBM unveiled 
the new computer. most ma­
jor software firms an· 
nounced the availability of 
their products in the same 
3 !Ii-inch disk format that is 
used by the Convertible. 
Ashton:iate. for example. an­
nounced 3"7-inch versions of 
Framework II. dBASE Ill 
Plus. and MultiMate Profes­
sional Word Processor 
Series 3.3. Lotus Develop­
ment Corp. announced 
3"7-inch versions of 1-2-3 
and Symphony. scheduled to 
ship this summer and fall. 
respectively. Similarly. Micro· 
soft Corp .. which developed 
the MS· DOS 3.2 operating 
system for the Convertible. 
announced 3 !Ii-inch versions 
of Microsoft Word. Project. 
Chart. Access. and Mu\tip\an 
as well as Windows and 
Microsoft programming 
languages. 

A PC Convertible with 
256K bytes of RAM is 
priced at S1995: each addi­
tional I28K bytes of RAM 
costs 5195. A Tedmical 
Reference Manual sells for S 7 5. 
and a Hardware Maintenance 
and Service Manual costs SI 50. 
Contact IBM Corp .. Entry 
Systems Div .. POB 1328. 
5201 SOuth Congress Ave.. 
Boca Raton. FL 33432. (305) 
982·3474. 
Inquiry 550. 

Bondwell's Laptop 

T he Bondwell 8. an 
I I-pound portable com· 

puter that's compatible with 
the IBM PC. runs on a 
4.77-MHz 80C88 micropro­

!co11ti11uedl 
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cessor. The computer comes 
Wilh 512K bytes of RAM. a 
built·in 720K·byte 3YS·inch 
floppy disk drive. and a 
300·bps modem. The par· 
table·s 80·character by 
25-line backl it LCD displays 
graphics with a 640- by 
200-pixel resolucion and can 
be switched on and off to 
conserve power. 

Other features include a 
built-in rechargeable battery 
pack that provides up to 8 
hours of power. a real-time 
clock. RGB and composite 
color video outputs that are 
compatible with the IBM 
Color Graphics Adapter. an 
RS-232C serial port and 
Cemronics parallel port. and 
a second disk drive port. A 
battery charger is included. 
The computer also comes 
with MS·DOS 2.11 and GW­
BASIC 2.0 and runs all IBM 
PC-compatible software. 

A second 3 lh-inch floppy 
disk drive and a rn-inch 
floppy disk drive are avail­
able as options. 

The laptop is priced at 
SI 59 5. A second 3 lh-inch 
floppy drive sells for 
5399.95. and a 5vHnch flop­
py drive costs $379.95 . For 
more information. contact 
Bondwell. 3300 Seldon 
Court # 10. Fremont. CA 
94539. (415) 490-4300. 
Inquiry 551. 

Program for 
Computer-aided 
Mathematics 

M athCAD. a software 
package for computer­

aided mathematics. is de· 
signed for engineers and 
other technical users who 
need to perform numerical 
analysis and document the 
results. MathSoft says its 
program works like a text 
editor and lets you use a 
microcomputer as a scratch 
pad. You can enter and edit 
equations that appear on 
screen just as they would on 
paper; the software sizes 
brackets and fraction bars 
interactively as you enter an 
equation. MathCAD also 

Scree11 sfrol of MatliSo{l's MalliCAD. 

automatica lly places ex­
ponents. subscripts. square 
roots. and summation signs 
in arbitrarily complex com­
binations. 

After you·ve entered equa­
tions. you press the equ al­
sign key and the software 
computes the results. which 
are displayed as a number 
or a plot. 

Math capabili ties include 
real and complex numbers 
in all expressions. iterat ive 
calculations. full dimensional 
analysis and error checking 
for undefined variables and 
constants and radices that 
are improperly formed. 
hexadecimal and octal con­
version. and variable names 
of any length. Plots corre­
spond to mathematics and 
change as you modify equa­
tions. You can plot data as 
lines. dots. steps. crosses. or 
error bars. 

MathCAD runs on the IBM 
PC line under MS- or PC­
DOS 2.0 or later. It requires 
384 K bytes of RAM and a 
Hercules monochrome. IBM 
color. or IBM Enhanced 
Graphics Adapter card. The 

software works with Intel's 

8087 and 80287 copro­

cessors.. MathCAD sells for 

$189. Contact MathSoft Inc.. 

One Kendall Square. Cam­

bridge. MA 02139. !6171 

577·1017. 

Inquiry 552. 


Object-oriented LISP 
Runs on IBM PC AT 

L ISP Machine lnc.s Ob­
jectLISP is an object· 

oriented LI SP that runs 
under Golden Common LISP 
!from Gold Hill Computers) 
on the IBM PC AT. LM I says 
that unlike other object­
oriented dialects. which are 
based on sending messages 
between objects. its version 
uses function calls. Because 
1his ..programming 
pa radigm·· uses the same 
syntax as normal LISP. you 
don't need to learn a 
separate syntax . 
·objectLISP's semant ics 

don·t distinguish between 
object classes and instances. 
The regular LISP environ­
ment is regarded as Ob­
jectLISP's global object. and 
symbols are bound there to 
their ordinary global values. 
LMI says this function bind· 
ing is similar 10 variable 
binding but associates a 
symbol with a definition in­
stead of with a value. 

ObjectLISP is written in. 
and is portable to any sys· 
tern thal supports. Common· 
LISP. The software comes on 
a lh-inch magnetic tape with 
a user's guide and source 
code. A shipping and media 
charge of 5195 appl ies to 
the first copy. and you may 
make subsequent copies 
without obligation to LMI. 
Contact LISP Machine Inc.. 

Marketing Dept. . 6 

Technology Dr.. Bldg. #4 . 

Andover. MA 01810. 1617 1 

682·0500. 

Inquiry 553. 


Programmable 
Calculators Reside in 
PC Memory 

S ymsoft has developed a 
pair of pop-up calcula­

tors that reside in 95K bytes 
of RAM and give your 
machine the capability to 
solve simple and complex 
mathematical problems. 
Pro/Sci. for engineering and 
scientific applications. and 
Pro/Biz. for business com· 
putations. let you exit the 
program you·re working in. 
solve a formula. and then 
return to your program and 
bring the answer with you. 
And you can take a column 
of figures you·ve typed in 
one program and use them 
as part of a calculation 
without retyping them. 

The primary differences 
between the two calculators 
are that Pro/Sci has options 
for displaying results in 
binary. octal. and hexadeci· 
mal and has trig and inte­
gration functions: Pro/Biz 
has predefined financial and 
date functions. 

The calculators have two 
screens for computation : 
The main screen provides 
space for entering numbers. 
formulas. and values: the 
second screen replicates a 
calculator with an account· 
ing-style tape output. Both 
programs have standard 
math functions. logic 
operators. constants. and 
conditional statements built 
in. They also offer functions 
for such calculations as stan­
dard deviation. variance. 
minimax. and averages. You 
can use as many as 10 vari­
ables and 100 characters 
!columns) per formula and 
loop groups of formulas in 

fro11linutd) 

lO BYTE • IU NE 1986 



SuperKey, PG Magazine's ''.Produat of the Year" 

Without SideKick, SuperKey, 
and Traveling SideKiok, 

your IBM PC is only half-awake 
I t's sleepwalking inSt.ead of 
sprinting. Dawdling :Lnstead 
of dashing, because it's not 
getting the supercha.rge of a 
high-speed productivity 
booster like SuperKey,8 PC 
Magazine's "Product of the 
Year." Or the real-time desk­
top management of SideKick.," 
the #1 best seller for the IBM" 
PC. Or the electronic clout and 
Computer .Age orga.ruza.tional 
skills of Traveling SideKick..N 

SuperKey "macmJ"am 
electronic shmtcuf8 to 

sva:eB8 
You a..uld repeLIUOn llke 
gewng ouL of bed 4 7 
t.lmea ev91j/ IDOl'lllng, 
or <mking dinner 93 

t.lmea every rughlr­
when once 18 
obv!oUB\Y 
enough. But 
lfj'DU haven't. 
yet. dlaoovered 
Lhetlme­
saV!ng power 

of SuperKey, you'll find yourself 
cyplng Ille same set of kej'B!rokes 
over and over aga!n. Which 
makes no seaee when a 
SuperKey ma.cro cu!S all th& out. 
Macroe are elect.ron!C sholieu!S 
that can wrn lCXXl k!!J'Btrokes 
Into 1. 

Aslde from macroo, SuperKey 
llloo gtvesyou JX1W9rful 
encljlJltlon Leehnology Lh!ll. 
scrambles your files w.d keepe 
conMenua.I rues confidenua.I. It. 
llloo le!S you look your keyboard, 
and folls would-be lntrudera With 
secreL password prowcl'Jon. 

Comb1n8 the eisctmnic 
w.izaRbyofBuperifBy with 
thepra.ctica1 efJicJ8ncyof 
BtdeKJct 

'Ille best wey LO gei the moot 
done In the ahortBSL Lime IB to pui 
both superKey and SldeKlck 1.0 
work. 'I'!ley're designed to work 
hand·ln·hand, and their comple­
menLary talenTB are BBl.Oundlng. 

Whe.r. SuperKey brlngs to the 
pal\Y Includes L!me-saVlng 
moorce, encryp.ion, aecret 
peBSWOrds, and programmable 
and ~programmable keys. 

Wh& SJdeKlck brtngs lnclu.dea 
a ootepa.d with full-ecreen ed.fiUng 
and wordwrop, a phone dlrectory, 
au!Ddla.ler, calcula!or, appoln!r 
mem ooheduler, and ASCII 
rable. (lfyou don'L own a word· 
pro:iessuig prcgram, don't bey 
one, because wtt.h SUperKey and 
SldeKlck, you proba.bzy don\ 
need one.) 

Both SuperKey and SldeKlck 
work wlr.h your ex1Bt.lag eoftlAiare, 
Uke Reflex,"' l·2-3, Mult!Maui;"' 
Wordalar 0 Turbo Pascal" 
and~.· ' 

gatfter ii aH together inlo yw Travel"'J 
SkkKick binder afli hi/ Ole Toad . 

Traveling Sitie>'Jck itlCllX/es 1epoit· 
geneJaling sollware rmich /JfoductS t.91· 
trHfle-minute telephone fisls, ?iid1~ 

JI you have SideKick, you need lists. meeling scheQIJ/es. travel ilitlerades, 
Traveling SideKick-and ii you donl calentfaTS. arr11 nJJCh rmch tn(l(e. 11 also 
have SideW. you need lhem both! itlClltle$ instant 1elere11C2 m.ips, ailli1I! 
Travefmg Sl1eKick is a1evolvtionarf new and hole/ reservation nurriJeIS. inler­
ctlfliJimlioll o/ /Jiwier and SD/lwafe, natiMal /e/ephooe axles. awl Cll'fency 
making acooplele/y new calegay in umls. You gel Pfepriftl.ed dailylweek/'jl 
per;ooa/ orgalli11Ys: BinderWare.~ It motJlh/yfyealy caleflfal loons. alpha­
(Jfinls out inloonalioo that's alre<Kiy in belized address book forms. awl even a 
f(}(K SifeKick fi!e'S. (Jfoduces ~ in 1eceipt envelope Iha/ clips in.side yoor 
COITl'elllenl lilmiJiar lorms. lllen /els you bifrJef. You can orde1 refills at any rime . 

What 8 inSideyour TraveJ.blg SideJrick 

4SIJ SCOTTS VAllEY ORM 
SCOffS VAl.ll'Y. C4 95006 
(llJIJJIJ6-811JO TEUX· ll2Jl3 

=~-=-.~~~·==-~~.,.,~-.,~~=='-==-~....,,.,_ ...... __IOI:. 

Eldll\)))C,~."'11\Jrtlo_co_,_...inr:..u.ii--.a-....,.-ct-.i--..i.i...or 
-::c.=uic-ct~--°'1'•~-d""-~0.,,.llulllllu••­
~--.,::_ ""~~- ...--~ ...-..-...-..... 
Inquiry 48 for Eod·Users. Inquiry 49 lor DEALERS ONLY. 
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order to run iterative calcu­
lations. 

Pro/Sci and Pro/Biz run on 
IBM PCs or compatibles 
with 128K bytes of RAM 
and MS-DOS 2. l or later. 
Each calculator costs 599 
1plus 55 shipping). For more 
Information. contact Sym­
soft. POB 4477. Mountain 
View. CA 9404 3. (4 15) 
962-9500. Tu order. phone 
18001 227-6703: in California. 
18001 632-7979. 
Inquiry 554. 

UNIX for $99 

W endin·s multitasking. 
multiuser operating 

system for MS·DOS com· 
puters. PCUNIX. is packaged 
with a version of the Bourne 
shell. more than 70 com· 
mands. and complete source 
code for $99. It can support 
two addit ional users on 
remote terminals connected 
to your machrne·s asyn­
chronous communications 
adapters: as a multitasking 
system. it supports a mix of 
timeshared and real-time 
processes with an event­
driven scheduler similar to 
that of a mainframe_ 

Wendin's microcomputer 
U IX can run MS-DOS pro­
gram images in both .COM 
and .EXE formats. and most 
MS-DOS system cal ls are 
translated to PCUNIX system 
services automatically and in 
real time. Extra system ser­
vices for programming can 
be called from BASIC. FOR­
TRAN. Pascal. C. and 
assembly. 

The operating system. 
packaged on four disks. runs 
on the IBM PC family and 
compatibles with at least 
384K bytes: it can be in­
stalled and run on a 
5-megabyte hard disk. Con­
tact Wendin Inc .. Box 266. 
Cheney. WA 99004 . (5091 
235-8088. 
Inquiry 555. 

T(1e APC IV. NEC's 80286-based computer. 

Relational Database 
Language for Atari 
520ST 

M irage Concepts de­
scribes its H & D Base. 

a relational database man­
agement language for Atari's 
520ST. as a dBASE II work­
ahke thars more than a 
sto rage and retrieval 
package. Providing almost 
300 commands for manipu­
lating data. the program can 
be used for building systems 
that handle inventories. ac­
counts. and lists. 

H & D Base works with 
most dBASE II command 
files and with al l SDF and 
'"delimited·· data files. It lets 
you sort on any rield to any 
level and provides full math 
capability on any field or 
variable. The number of 
records per fi le is limited 
only by disk capac ity. You·re 
allowed 97 fields per record. 
250 characters per field. and 
2000 characters per record. 
Numeric accuracy is eight 
digits 

The software incorporates 
a basic text editor. a help 
facility. a report generator, 
and a sample mailing-list 
program. H & D Base is not 

copy-protected and sells for 
599.95 . Contact Mirage Con­
cepts Inc .. 4055 West Shaw 
ti 108. Fresno. CA 93711. 
(800) 641-1441 : in Californ ia. 
1800) 641-1442 : in a foreign 
country. (2091 227-8369. 
Inquiry 556. 

NEC Announces 
AT Compatible 

N.EC Information Systems· 
Advanced Personal 

Computer IAPCJ JV is the 
firm's first computer speci­
fically designed for the U.S. 
market and Its first com­
puter inherent ly compatib le 
with the IBM PC family. 

The APC IV uses a NEC 
equivalent of the Intel 
80286 microprocessor with 
a switchable clock speed of 
6 MHz or 8 MHz: an 80287 
math coprocessor is op­
tional. The computer can 
accommodate 10.5 mega­
bytes of RAM. with up to I 
megabyte on the mother­
board itself (640K bytes is 
standard) . Other standard 
features include two serial 
ports. a parallel port. and 
eight expansion slots. of 

which two are 8-bit full-size 
slots and six are 8/16-bit 
full-size slots. The APC's 
detachable keyboard has 84 
keys and a numeric keypad. 
Display options include the 
Advanced Color Display 
monitor ($8001. which has a 
resolution of 800 by 560 
pixels. The Power Graphics 
Display Monitor ($1495). 
scheduled to be available 
next month. has 1120- by 
750-pixel resolution. Both 
monitors have multiscan 
capability with a scan rate 
of 15.75 to 32 kHz. 

The computer comes with 
a 1.2-megabyte floppy disk 
drive and can accommodate 
a total of five internal 
storage devices. Options in· 
elude a second 1.2-mega­
byte floppy disk drive 
(S 350). a 360K-byte floppy 
drive (S300J. and 20· and 
40-megabyte half-height 
hard disk drives. which cost 
51400 and $1800. respec­
tively. 

NEC offers three optional 
graphics boards with the 
APC IV. The Color Graphics 
Board ($225) supports 640­
by 200-pixel resolut ion and 
is compatible with IBM's 
Color Graphics Adapter. The 
Advanced Graphics Board 
!S52 5) is compatible with 
both the CGA and IBM"s 
Enhanced Graphics Adapter. 
supports all of the EGA"s 
modes as well as software 
written for the Hercules 
graphics board. and comes 
with 256K bytes of memory. 
NEC also offers the Power 
Graphics Board (5995) . 
which is compatible with 
IBM's Professional Graphics 
Adapter. Available next 
month. the Power Graphics 
Board provides a resolution 
of 1120 by 7 50 pixels and 
can display 16 colors from a 
choice of 4096 colors. 

The APC IV sells for 
53795 with a single 
1.2-megabyte floppy drive: 
$464 5 with a 1.2-megabyce 
floppy and 20-megabyte 
hard dis\I. dr\11e: and $5045 
with a 1.2-megabyte floppy 
and 40-megabyte hard disk 

(ccnli"uedl 
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Rstlax, The .Anazyst upgrsd8s and adds Che newRstlax Worlrshop! 

Why running your business without 

Borland's ~flex and the new ~flex 


Workshop is an act of blind faith 

Running a successful R1ll11 glrei you fire g111ph/c w1ys al faatlng 1t raur d1t1, 

five d/Jl111m1 w•y• al 1111/yzlng your Information. 

'' The best databasea.round ... a.t a.ny price. 
Ju Ioobrood. 

lbD!put8r1WalJ Jln8 

Everyone agrees 
that P.Bflex 1s the bestr 
looking database t.hey1ve 
ever seen. 

Adam B. G1'8!111, IDl'olVOJ'id
business isn't something 
you can do with your eyes , 
shut, but no matter what 
business you're in,Raflex"' 
a.nd the new lreflex 
Workshop"' give you all 
the tools a.nd views to see 
what all the numbers 
look like. 

Using !JJtus l ·2.J• or dBABE9 
wiUlout Reflex 18 llt8 d1'1vtng 
st n.tght witlJDut lJgb.t.B 

ProduClts &!Ch as I~or dBAS8 
can do the numrers forJW. oo~jOU 
mey tUD not gei. Ille plCO.lr&-BlmW 
bfxml9I they can\ eh.ow j'OU 
analytJcal graphs and piCll.Jl93 o! 
jl'.llll' d8la, nor can lhey a,natvze and 
Qllillll8!1zs all I.he lnformauon JUl 
manipulate Uke Peilex C8ll. 

77lB bestjust got bs!tar. ..EYll 
Introduotng Reflex 1.1 ~ 

'!'he new ~flex 1.1 w!lh extendOO 
IDelDOIY support. allows j'OU to man­
~ huge dat8ha£ll6 Of up IO 8m£ell· 
b,yta! of MM, 32,(XX> l'OO)!'ds, and 
200 !lelds per troJrd wllh the now­
legend&ry "Reflex Llghuung ~· 

Pul'lhermore, P.ellex 1.1 with 
ltB OOA8lJPPJI\ dilplt\YB 4-0 lJne6 
of lnfOI'IDBIJon In l1B spreadsheelr 
scyle L1st View, ool'.llp8l'e:l to llilll 
t.ban 25 linesdlspleyed ~ 
t.I'lldlUonal spreOOllheeta. 

.....,. .. ,_ ...-

The GAAPH VI EW QNes 
you lnslanl inlera.ctMI 

grajli1iC repr-oons 

SPECIAL OffEA! 

I/you aZraaqy bought Ileilex 
1.0, get 118flex 1.1 and tbs 
11sflax Wortallop for on{y 
189.95 
~ j'OU OOllghL P.ellex Wm 

UB,j'OU
1re "our kind o!pocip!e." And 

since we're Jl04. the "teJre.the.mooey· 
and·run" klDd o!oompaey, j'OU can 
uWS£le IO flBllex 1.1 and the &flex 
WO!'kaliq> for~ SalOO. lfj'OU 
prefer IOB.tmply u~ to Re1lax I.I, 
j'OU can do I.hat. for onijr $10. 

NEW ' ,,,,.,.,,..
• R1fll1M,_, 

Only $69.95 
AtriljoflKkliliall()l/d/tx,llltnewfleflat 
Woi~ Qll'eS JOU awrtte ~ o/ 
wtytbllOOlslllfHlefl /(11 ~ 
app1a1rons rw un iM lheSf too/$ 'lS 
is . Ol ltKXfitt llrMI ,,, Siii '/«I n/'fl1al 
iltrl /JusJmss oetrls. llhal fllll hM to
"°'* willt rllji airar ¥! 25 dlltl!lt tools. 
For Flt11ttt:1!At:t:oaoll111: 
• ~E~ TrxktlQ 
• Petty c:uh TractiflO 
• lk ol Cnrlll T~ &Ala)'s1s 

• AcclllM llllCtiYJbJe '"'*"- &~ ""'*'s
• FVclwf (krJtl Efl#y &Analysls 
• ~ ()rJtt TliCkrlg srsum 
• lusn,i tlmi'Gt)' ~ 
• .\ssel ltwJ«y TtaeklftO 
• Qsh ~Trial BaUnce 

lloolinll o<Od.<IS iool<le IL1110 Pisa l11110FllJIOO, lu'llO ~ ·-· lllllO ~. TU11a 
&- 1-l"llO ''*". lllllO-IS: l<tllOI~ IC>C6Cl;WO'd Widl4. Rcllt<. Tlol ""'-'Ylt 
Rll'HW111ksllop:S.O.Kl<l. , ~ lllo-Otlko,.._; 11......,Si<r<l(,cl; ns..ior"'1--oil 
ol-l.. HOl-'1DlltgOlrftdhdlmal'1oll!orilnlllllo-ln:. 0<8orla.ll~lno. 

ilclltl 1'14-'ttll<"lltOP•tl-01 ioillRl'Mll)OU "C.di!AS( IS I lfOOllOttO•-td 
Ailllon·lllf. l'*" 1-2-3& ll"'*"4•-ci l,._ ~Corp. !bon bdbU-..k 
d llltltoip RWpo;ie l b &rtQOleiol •-k all.SI ilo>arcllC«'O U>eo~ b1"""""" dQann 
Co~ H«aolos~U-k01Hcoaoll$'-~lld1 l'fS fieb& r-ttd•-i. 01$olhQro 
~Co!p.IBMb • rfOdl!ltd,._al_, llusinm-•OloP 
C.O,.tg111!186 llollln0 - •·IM2 

Inquiry SO fo.r End-Users. Inquiry 51 for DEALERS ONLY. 

The CROSSTU VIEW gi-you 
ama:nng ...cros.s-1eferenced" 
Potlll<e&~INl-ar'Cj 

<eliuonsl'l<PJ _,,.,Yo<.< dala. 

SPfCIAL OffERi 

You get 118flex l.l and 
the B.etJex Work.ah.op for on.{y 
$199.95' 

Sold separar.ety, I.he new Reflex 
Workshop lS $00.95 and l!Bflex la*149.95, tDta11ng s219.00-oot ~ 
can get lhem lxlth for a llmlta:I !.1.me 
On\y, at an amazing $100.95. So~ 
ll<YH, rush to JWl' nB81'8St dealer, can 
us, or clip lhe ooupon and p..1t Rellsx 
1.1 and t.he P.eflex Workshop to work 
for~ rlgtiL aws,yt 

Fer Adm/11/11111/ott: 
• ~Slrp Dues T~ iltrl 

Nv/yW 
• Mail Lisi 
• Ttrel.IWl)Mlenl 
• ~ Schedulina 
• Appbll lraclt"J &h/UiY System 
• FJcl1illts~ 
For S1/11 & M1rt11/t1g: 
• ~ !Nd TliCkilo &Mllysi5 
• Store Ch«t ~l'l!l'llOI)' ~ 
• Sales .wlysis 
o TmrJ .wlysis 
• lie$Ntll IMSOOM!a ~ 
For Prod•cllo• 111d Opentlen: 
• /.cnllcftriJD OWlily AS$IRU 

ltidD} 
• ~Repair TIPlitOIAJ T/iCtlno 
• CuirmlJmal Reil fsJote Tliekillg 
&~ 

• Projtcl~ 
• Prodoct Ct/SJ MJ/ysis ltrJ CcillrOI 

Raflex excels as a.n 
anaJyt1ca.l tool ... tb1s 
program ca.n become 
everyma.n's database 
manager. 

ham:J. Dmler.~~ 

Borland has done it 
aga.in. 



WHAT'S NEW 


drive. All models are 
bundled with MS-DOS 3.1 
and CW-BASIC For more 
information. contact NEC 
Information Systems Inc.. 
1414 Massachusetts Ave.. 
Boxborough. MA 01719. 
1617) 264-8000. 
Inquiry 557. 

Microcoded 
IBM PC Board 

D esigned ror building 
customized processors. 

the MVP Microcoded 
CPU/16 from Mountain View 
Press is an add-on board for 
the IBM PC that implements 
a high-speed microcoded 
processor. A wire-wrapped 
prototype of the board. 
which MVP demonstrated at 
the West Coast Computer 
Faire in April. ran one 
FORTH test program 50 
times faster than an IBM PC 
alone. According to the 
company. the processor can 
execute over 2 million stack 
operations per second. 

The card's 74-chip design 
includes a 16-bit AW. two 
hardware stacks. an interface 
to the IBM PC. l28K bytes 
of static memory. a program 
counter. two 16-bit data 
registers. and room for 2 56 
microcoded processor in­
structions. Each microcoded 
instruction is defined by up 
to eight 32-bit user-definable 
microcode instructions. 

An Engineering Prototype 
Kit is available for SI 500. 
and a printed circuit board 
version should be available 
this month. MVP includes 
the following software with 
the wire-wrap kit: MVP 
FORTH/16. a word-oriented 
FORTH that executes direct­
ly in the processor: the 
MVP-FORTH Programmer's 
Kit: a Number Extensions 
package: a microcode as­
sembler; a cross-compiler; a 
set of diagnostic programs; 
and source code for all the 
preceding software. 

For more information. con-

Rapitedi Sys/ems· Aclicon serial co1111ector. 

tact Mountain View Press 

Inc.. POB 4656. Mountain 

View. CA 94040. 1415) 

961-4103. 

Inquiry 558. 


Passport's Sequencer 
Runs on Apple, 
Commodore 

P assport Designs has 
added to its MIDI Pro 

Series with Master Tracks. 
sequencing software that 
runs on the Commodore 64 / 
128 and the Apple Ile/ 
II+ Ille. The package pro­
vides real-time. step-time. 
and song modes. 

In real-time mode. you 
have access to all 16 MIDI 
channels. with solo/mute on 
each track and unlimited 
overdubbing with the mix 
function. MIDI thru lets you 
hear any of 16 sound 
sources from your master 
keyboard. Advanced tape 
sync writes a variable tempo 
pulse to tape. reading 
tempo changes and allowing 
synchronization to visuals, 
The memory can handle 
8000 events without loops 
or repeats. 

The step-time editor lets 
you input and edit notes. 
rests. velocity. articulation. 
and tempo. You can also 
cut. copy. and paste 
phrases. 

Song mode lets you 
assemble songs using se­
quences created in step 
time or real time. It also lets 
you build sequences as if 

using a drum machine. As 
many as 256 sequences can 
be assembled using any or 
2 56 steps. You can play 
back individual sequences in 
any order or tempo. 

Master lracks retails for 
5249.95. Besides a com­
puter. the software requires 
a Passport MIDI Interface or 
MIDI Pro Interface. Contact 
Passport Designs Inc .. 62 5 
Miramontes St.. Suite 103. 
Half Moon Bay. CA 94019. 
1415) 726-0280. 
Inquiry 559. 

Single·Chlp 
EGA Controller 

P aradise Systems intro­
duced the PEGA l 

video controller. a single· 
chip implementation of the 
IBM Enhanced Graphics 
Adapter standard. which cur­
rently requires a four-chip 
set on the IBM and other 
EGA boards. According to 
the company. the PEGA l 
will run all EGA-compatible 
software. including Microsoft 
Windows. and all previous 
software written for the IBM 
PC and compatibles. The 
chip supports high- and 
medium-resolution IBM 
monochrome and color 
graphics. Hercules mono­
chrome graphics. Plantronics 
ColorPlus graphics. and 

Paradise color simulation on 
a monochrome monitor. 

Four main modules make 
up the 84-pin PEGA I. 
These modules replace the 
five custom LSI parts on 
IBM's EGA board and a 
dozen supporting TTL cir­
cuits. The chip is available 
with a proprietary IBM­
compatible video BIOS 
extension. 

The PECA I is available in 
sample quantities at a price 
of $900 per sample: produc­
tion quantities are slated for 
delivery by the end of the 
second quarter. For more in­
formation. contact Paradise 
Systems Inc.. 217 East Grand 
Ave.. South San Francisco. 
CA 94080. 1415) 588-6000. 
Inquiry 560. 

Miniature Serial 
Interface 

Rapitech Systems has 
developed a standard ­

sized serial RS-232C connec­
tor that contains all of the 
circuitry usually found on a 
serial interface card. Called 
the Acticon connector. the 
device replaces the serial in· 
terrace circui try that . the 
company says. normally oc­
cupies 8 to 12 inches on a 
computer's motherboard or 
expansion board. 

The Acticon connector is 
designed to attach to the 
memory bus on a mother­
board through a series of 
pins along the bottom or 
the connector. The company 
says that the new connector 
will be incorporated into 
computers now being de­
signed. and computers that 
use the connector may be 
available in less than a year. 

The Acticon·s patented de· 
sign can be licensed by any 
computer manufacturer; li­
censing fees depend on vol· 
ume. For more information. 
contact Rapitech Systems 
Inc.. 75 Montebello Rd.. 
Suffern. NY 10901. 18001 
367-8749; in New York. 1914) 
368-3000. 
Inquiry 561. 
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THE F-15 JET FIGHTER. 

IF THE COMPUTER GOES DOWN 


SO DOES THE PLANE 


The f«tS •e-ned 11 • 1eu bit1d for• nigh• eonuol 1yuiet:1• wrirn!n in th.r: Adi l11ngu1g.:. 

Ada WU dc-t:igned ,0 mc:ct tocLi:r'• decm-111dlo rvr .. :jla.ndard Compu1e.r l1ag•1.n.ge. ptoduciog t!lricicnt, rclia.ble an.cl m1intain1bl.t code:. 


Does your compiler deliver? 
Even if your programs don't do loops in mid air, and won't make a 

boom if they crash, you need a powerful programming language. It 

has to be easy to learn, structured yet flexible, compact and fas t. 

Your programs should reflect the latest advances in hardware and 

software and be portable. 


Get your software off the ground! 

Meet Ada. The DoD's new language of the future. Now you can run 

Ada on your MS-DOS or PC-DOS computer. Artek Ada is the most 

advanced Ada compiler for PCs. 


A new standard in software engineering 

We invite you Lo learn, explore and use the most powerful general. 

purpose programming language ever, - with Artek Ada.. Artek has 

approached the tradcoffs of Ada compiler design in a novel way. 

Modern software engineering techniques are applied to produce a 

state-or.the-art compiler. 


Artek Ada is available now 
You can order the Artek Ada compiler now for only S 895.00 in· 
eluding a debugger and a screen editor. Outside the U.S.A. add 
s 20.00. 
For orders or information caU toll free: l-8QO.PCARTEK, in 

ew J ersey or outside the continental U.S.A. call (201}867-2900, or 
write lo our adress. 
VISA, MC and AMEX accepted. 
New Jersey residents add 6% sales ta.x. Please pay with credit card 
or a bank draft in U.S. dollars drawn on a U.S. bank. 

Dealer and distributor inquiries welcome. 

Inquiry 28 

Artek Ada specifications 

Artek Ada implements the Department of Defense 1983 Ada 

standard, including generics, derived types, overloading, packages., 

separate compilation, dynamic arrays, standard I/0, string handli.ng, 

array and record aggregates and much more. The only major featue 

of Ada not implemented is taski.ng. Minimum hardware requirements 

are: IBM PC or a compatible computer, running MS.DOS or 

PC-DOS (2.0 or later version) with 384 Kb RAM and one double· 

sided floppy-disk drive. Artek Ada works with the IBM PC network. 

For forther information see our information kit. 


A demo diskette is available for S 29.95 
(including p&p anywhere in the world). 
Ask for our free 
information brochure. 

e 

••"' 

Artek Corporation JOO Seaview Drive Secaucus 
NJ 07094 

Ar-tC'k II a tr.11lenu11k o[ A.rttl Co..pontiaL Ma.;, a rt:giitc:rt'd uadt:mar\; or lhir u. Dcriar1111irnl (I' l)dcnliC', AJPO, IBM PC and PC-DOS iirc TCgii1~r 11;"C! tradem:u1 or ln4er~tiiood B1,1.iriH1 ~h1;hinet Corttc>nlion. 

IS.DO U. a re,gU1t:red 1ndem11k ol Mic:r~oh Corp. Ar1tk Ml,1 \lf'M nol. 1.11.cd in mating of 1hc F-IS Hight wnrrnl 1ys1n11. 


http:taski.ng
http:handli.ng
http:l1ag�1.n.ge


WHAT'S NEW 


SYSTEMS 

NEC V 40-based 
Computer 

T he JC LIPS computer 
from JC Information Sys­

tems is based on a NEC 
V 40 processor running at 
9. 54 MHz and compatible 
with an Intel 80186. The 
computer comes with 2 56K 
bytes of RAM that can be 
expanded to 640K bytes on 
the motherboard and two 
360K-byte half-height floppy 
disk drives. Other standard 
features are a 14-inch mono­
chrome monitor. an IBM PC 
AT-style keyboard. eight ex­
pansion slots. an RS-232C 
serial port. a battery-backed 
clock. a floppy disk con­
troller. and a 13 5-watt power 
supply. The computer is also 
equipped with a video dis· 
play card that provides a 
parallel printer port and 
supports Hercules mono­
chrome graphics and IBM ­
compatibJe color graphics. 

The LIPS computer runs 
under MS-DOS versions 2. I 
or 3.0 and later. The base 
model costs $1495 : models 
with hard disk drives. color 
monitors, and other options 
are also available. For more 
information. contact JC Infor­
mation Systems. LIPS Divi· 
sion. 161 Whitney Place. 
Fremont. CA 94539. (415) 
659-8440. 
Inqui ry 562. 

The On! Computer, 
a CP/M System 
from Oneac 

A CP/M-compatible com· 
puter from Oneac Corp 

is designed to survive 
power-line gl itches and to 
be left on for long periods 
of time. The computer. 
named On!, features a 
4-MHz Z80 microprocessor 
and 2 to 4 megabytes of 
memory. The computer"s 
memory. which is set up as 
a RAM disk. is intended to 

Tlie IC LIPS co111p1•ter. based cm a NEC V40 processor. 

be the system's primary 
data storage device. The 
memory is backed up with a 
smal l battery. which Oneac 
claims can power the 
memory through outages of 
up to 12 hours. The system's 
5~-inch . BOOK-byte floppy 
disk is intended for backing 
up data in memory. 

Oneac claims that the 
RAM disk causes the system 
to perform eight times faster 
than an IBM PC running 
equivalent tasks And be· 
cause the system is always 
on. you never have to wa it 
for it to warm up. 

The computer is bundled 
with the New Word word 
processor. the ZCPR oper­
ating system. and a number 
of utilit ies and menus. The 
system has internal space 
for four moderns. which 
makes it useful for unat­

tended bulletin board 
systems. The company says 
that On! is compatible with 
most CP/M software 
packages. 

With 2 megabytes of 
memory. the On! computer 
sells for S2000. It comes 
wi th a TeleVideo 955 ter­
minal. which will be priced 
at less than 5599 (exact 
price was not available at 
press time). For more infor­
mation. contact Oneac 
Corp.. 2794 4 North Bradley 
Rd .. Libertyvi lle. IL 60048. 
1312) 680-5999. 
Inquiry 56 3. 

Heath Introduces 
AT-Compatible Kit 

H eath's HS-241 Advanced 
PC Desktop Computer 

kit is compatible with the 
IBM PC AT and uses an Intel 
80286 microprocessor run­
ning at 6 MHz. Standard 

fea tures include a serial and 
a parallel port. a single 
l.2-megabyte 5 l4 ·inch floppy 
disk drive. and 5l2K bytes 
of RAM. which can be ex· 
panded to 15 megabytes. 
The HS-241 uses a com­
bined hard and floppy disk 
controller card that can ac· 
commodate two floppy and 
three hard disk drives. 

Priced at 52899. the kit 
comes with an IBM PC-com­
patible detachable keyboard. 
Options include internal 
hard disk drives with 20 or 
40 megabytes of storage. 
Contact Heath Co.. Dept. 
150·745. Benton Harbor. Ml 
49022, (616) 982-32 10. 
Inqui ry 564. 

Pick-based 
Multiuser System 
from Fujitsu 

F uiitsu Microsystems· 
System 2020 is an addi­

tion to the company·s Series 
2000 line of Pick-based 
multiuser computers. The 
2020 runs on an Intel 80286 
microprocessor and can 
accommodate eight users. It 
has 512 K bytes of RAM that 
can be expanded to I 
megabyte and comes with a 
54- or 86-megabyte (unfor­
matted) hard disk drive. Ac­
cording to the company, the 
computer's operating system 
is fully compatible with Pick­
based software and features 
a number of enhancements. 
including electronic ma il. 
full-screen editing. and a 
calculator function. 

Prices begin at 588 50 for 
che two-user system with 
512 K bytes of memory and 
54-megabyte hard disk. Con­
tact Fujitsu M icrosystems of 
America. 302 5 Orchard 
Parkway. San Jose. CA 
95134. (408) 434-J 160. 
Inquiry 565. 

1co11tin ~ed) 
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Magic Card II ... Multifunction, $199 

T he EVEREX Magic Card II is 

the multifunction card that has 
the features you want at a price you 
can afford. It can even take an 
original PC, with a 64K mother­
board, to640KofRAM. Installation 
is a snap with our unique TESTER 
program that runs independently 
and shows exactly where to install 
RAM and how to set the options. 

Why pay almost twice as much 
to get less? EVEREX combines in­
novative engineering, technology, 
and quality manufacturing to bring 
you a quality product that out 
performs the competition at a 
lower price. EVEREX engineering 
is the key ingredient that delivers 
QUALI1Y and FEATIJRES without 
sacrificing PRICE. 

Magic Card Il in Action 
See for yourself what the 

Magic Card II can do. Call EVEREX 
today for the name of the EVEREX 
dealer near you. 
You'll be convinced that­
EVEREX is EVER for Excellence 
too! 

1-800-821-0806 

in California 

1-800-821-0807 


~EEEVEREX 
EVER /or EXcellencc 

48431 Milmont Dr. Fremont CA 94539 
(415) 498-1 I I I 

M•glc C:m1 II Is • tr.dettwl< oJ F.VEREX S\'STE'.\tS. Inc. 

SbcP:llc l'lllS Is 2 rtglsttrcd tr.>d~ ofAST RdC!rc:h. Inc. 

Inquiry 129 !or End·Users. Inquiry I 30 for DEALERS ONLY_ JUNE 1986 • BYTE 37 



WHAT'S NEW 


PERIPHE R ALS 

Roland's Sound 
Samplers and Drum 

Roland announced two 
sound samplers. the 

S-50 and the S-10. Both can 
sample sounds with a 
resolution of 12 bits at a 
rate or 32K per second. 
yielding a bandwidth of 17 
kHz. The S-10 can store 4 
samples ·at a time and 
comes with a 49-key key­
board. The S-50 can store 
61 samples. one each for its 
61 keys. The S-50 also has 
an RGB and composite mon­
itor connection that lets you 
connect a monitor to display 
information visually. Both 
samplers have MIDI connec­
tions. The S-10 and S-50 
cost 51250 and 52695. re­
spectively. 

Roland"s TR-505 MIDI 
drum machine can emulate 
a wide range of drums. in· 
eluding Latin percussion in­
struments. The machine also 
generates MIDI information. 
which can be captured by a 
MID! sequencer. modified. 
and pJayed back through the 
TR-505 . The drum machine 
costs 5295. 

Contact RolandCorp U.S.. 
7200 Dominion Circle. Los 
Angeles. CA 90040. (213) 
685-5141. 
Inquiry 566. 

Dual Printer Buffer 

T he Proteus printer buf­
fer and switch lets you 

connect two printers or 
other peripherals with 
parallel ports to your com­
puter. The unit provides a 
buffer for each of the two 
peripherals. Both printers 
connected via Proteus can 
print at the same time. and 
you can switch between the 
two through software or 
manually by a switch on the 
front panel of the unit. 

The device is available 
with 64K bytes or 256K 
bytes of memory. Each port 
is automatically allocated as 

Tf1e lraveiComm 1200 portable modem. 

much memory as available. 
up to the maximum capacity 
of the buffer. With a 2 56K­
byte unit. for example. if 
you print a 64K-byte file to 
one port. 192 K bytes of 
memory are automatically 
allocated to the other port. 
Each port also has multiple 
copy capability. 

A 64 K-byte version costs 
Sl99. and a 256K·byte ver· 
sion costs $299. Contact 
Computer Friends Inc.. 6415 
Southwest Canyon Court. 
Suite #I 0. Portland. OR 
97221. 15031 297-2321. 
Inquiry 567. 

Pocket-slzed Modem 

T ouch Base Design an­
nounced the lravel­

Comm 1200. a pocket-sized 
modem that communicates 
at 300 and 1200 bps. You 
can plug the 6-ounce 
modem directly into a com­
puter's RS-232C port or con­
nect it by cable to a com· 
puter vla a standard 
RS-232C connector. 

To dial. you type a phone 
number on your keyboard: 
when the modem receives 
two carriage returns. it turns 
on automatically and selects 
the communication rate. At 
the end of a connection. the 
modem turns off automati· 

cally. Other features include 
a call-progress indicator and 
a 9-volt battery with a 3- to 
6-month life. 

The modem works with 
most portable computers 
and sells for $299. Contact 
1buchBase Design. 1447 
South Crest Dr. Los 
Angeles. CA 9003 5. {2 13) 
277-1208. 
Inquiry 568. 

Robotics System 

T he Microbot ARMLAB 
System is a combination 

of textbooks. software. and 
hardware designed to teach 
robotics and automated 
manufacturing. Intended for 
use in junior high and high 
schools. college. and in­
dustry, the system leads 
students through robotics 
theory to the actual auto­
matic manufacturing of small 
products. 

The hardware includes two 
5-axis. fu lly articulated robot 
arms: a vision system; CNC 
mill and lathe; rotary table: 
gravity feeder; conveyor; 
electronic and pneumatic ex­
perimenter's kits: speech 
system: and workcell safety 
barrier. 

The texts include Robot 
Literacy and Applied Robotics by 
Dr. J. Larry Heath, Robotics 
Workcells and Systems J11terfaci11g 
by Prof. R. Dean Eavey and 

Dr. Heath. and Tfre lnduslrial 
Robot and Automated Man/,jfac­
turing by Dr. Del Kimbler. 
Prices start at $1430. For 
more information. contact 
Microbot Inc .. 453-H Raven­
dale Dr .. Mountain View. CA 
94043. (415) 968-8911. 
Inquiry 569. 

40-meiabyte 
'Tape Drive 

T he TD440 tape backup 
drive provides 40 mega­

bytes of backup capacity for 
the IBM PC. XT. AT. and 
compatibles. The drive uses 
V-1 -inch tape cartridges that 
are formatted into one 
32-megabyte logical drive or 
two 17.8-megabyte drives. 
The unit comes with a cable 
and an interface card that 
fits in a short expansion 
slot. 

The TD440 emulates a 
hard disk drive. is file­
addressable. and works with 
DOS 2.0 and later. This 
means you can use DOS 
commands such as COPY 
and ERASE to manage data 
files and can also use the 
drive to store large spread­
sheets or databases that 
might not fit on a hard disk. 
You can run programs di· 
rect ly from tape and store 
data on tape directly from 
an application program with· 
out exiting the program to 
use a separate backup utlli· 
ty. The company also pro­
vides a sector-by-sector 
backup utility that backs up 
a IQ-megabyte hard disk in 
about 10 minutes. 

The tape drive lists for 
$1490. Contact Advanced 
Digital Information Corp .. 
POB 2996. 10201 Willows 
Rd .. Redmond. WA 98073. 
(206) 881-8004. 
Inquiry 570. 
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WHAT'S NEW 


ADD-INS 

Short-Slot EGA Board 

S igma Designs an­
nounced the SigmaEGA!. 

a high-resolution graphics 
board. Based on Sigma 
Designs· Color 350 board. 
the short-slot board sup­
ports software that runs with 
the IBM Enhanced Graphics 
Adapter {EGA). the IBM 
Color Graphics Adapter 
(CGAJ. the I BM Mono· 
chrome Display Adapter 
IMDAI. and the Hercules 
Graphics Adapter. The board 
has 256K bytes of on-board 
RAM. which lets you run all 
EGA graphics modes with­
out the need to add more 
memory. 

The SlgmaEGA! costs 
$595. It works with all IBM 
monitors and compatible 
monochrome and color 
monitors and comes with PC 
Paintbrush. a graphics 
package by Z.Soft. Contact 
Sigma Designs Inc.. 2023 
O"'lbole Ave. San Jose. CA 
95131. 1408) 94 3-9480. 
Inquiry 57 1. 

Tecmar's Music 
Synthesis Board 

T ecmar has announced a 
16-oscillator music syn­

thesis board for the IBM PC. 
Named the Music Synthe­
sizer System. the new board 
uses what Tecmar calls 
harmonic interpolation syn­
thesis to create up to I6 
different notes in up to 16 
different voices at one time. 
If fewer voices are needed. 
oscillators can be combined 
to form more intricate 
sounds. The board can hold 
up to 2 56K words of mem­
ory. where each word is 12 
bits wide. This memory can 
be used to hold up to 2 56 
wave tables. each compris­
ing I K words. The board can 
also play back sampled 
sounds that have been 
coded at the factory. 

Output signals can be 
directed to either of two 

The SigJ11aEGA! high-resolulio•1 grapfiics &oard. 

stereo output ports. Input 
can be from either the com­
puter keyboard. an external 
piano-style keyboard. or an 
external MIDI interface. 
Under MIDI. the board can 
support up to 16 channels. 

The 'Jecmar board includes 
software that allows it to 
function as a 64 -track note 
recorder that can store up 
to 65.000 notes in a com­
puter with 640K bytes of 
RAM. Up to four boards can 
be connected together. 
yielding 64 possible simul­
taneous sounds. 

The Music Synthesizer 
System costs $795 and 
should be available this 
month. It runs on IBM PCs 
and compatible computers 
with a minimum of 256K 
bytes of RAM. a graphics 
board. and at least one 
floppy disk drive. Contact 
Tucmar Inc.. 622 5 Cochran 
Rd .. Solon. OH 44139. (2 16) 
349-0600. 
Inquiry 572. 

Z80 Coprocessor 
Board for IBM PCs 

Earth Computers intro­
duced the TurboSlave­

PC. an 8-MHz Z80-based 
coprocessor board for the 
IBM PC. XT. AT. and com­
patible computers. The 

board featu res I 28K bytes 
of RAM. two serial ports. a 
port-mapped FIFO. on-board 
diagnostics. monitor 
EPROM. and the SLR Z80 
assembler. Z80ASM. 

The board can be con­
figured as a coprocessor 
under MS-DOS and is sup­
ported by the TurboDOS 
operating system. Compati· 
ble with CP/M and MP/M 
programs. TurboDOS will 
support up to 16 terminals 
with TurboSlave-PC boards. 

Suggested list price is 
$395. For more information. 
contact Earth Computers. 
POB 8067. Fountain Val ley. 
CA 92728. (714) 964-5784. 
Inquiry 573. 

Hard DJsk Card 
Offers SCSI 

T he SCSI Hard Disk 
Card. from Micro 

Design International. is a 
21 ·megabyte internal hard 
disk drive and SCSI interface 
for the IBM PC and compati· 
ble computers. The drive 
supports the ANSI X3T9.2 
SCSI specification and is 
designed to plug into one 
and a half slots on the 
computer. 

The SCSI section of the 
card can connect as many 
as six more SCSI periph­
erals. including internal or 
external tape or hard disk 
drives. optical disk drives. 
and printers. 

The company also sells a 
version of the card for the 
Tundy IOOO computer. Both 
versions cost $67 5. For 
more information. contact 
Micro Design International 
Inc.. 6566 University Blvd .. 
Winter Park. FL 32792. (305) 
677-8333. 
Inquiry 574. 

AT-Compatible Card 
for Kaypro PC 

K aypro Corp. announced 
the 286 PC Card. which 

gives the 8088-based Kaypro 
PC compatibility with the 
IBM PC AT. The card retails 
for $1065; if you trade in 
the Kaypro PC's 8088. the 
card costs 5799. 

For more information. con­
tact Kaypro Corp .. POB N. 
Del Mar. CA 92014. (619) 
481·4300. 
Inquiry 575. 

Add Megabytes to 
Mac Plus 

T he MaxPlus memory 
modules plug into the 

expansion sockets of the 
Macintosh Plus to provide 2 
or 4 megabytes of RAM. Ac· 
cording to the company. the 
modules require no special 
software and no hardware 
modifications and will work 
with all Macintosh power 
supplies. 

Bundled with RAM disk 
and print spooling software. 
one set of modules provides 
2 megabytes of RAM. Max­
Plus costs $499 for 2 mega­
bytes of RAM and $998 for 
4 megabytes. Contact Mac­
Memory Jnc.. 473 Macara 
Ave., Suite 701. Sunnyvale. 
CA 94086. (408) 773-9922. 
Inquiry S76. 
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WHAT'S NEW 


SOFTWARE • PROGRAMM I NG LANGUAGES AND AIDS 

Modula-2 for and telephone support. Multltasking OS and PC-DOS and can be 
Z80 CP/M 

Workman and Associ-

Source code for the editor 
costs 539.95 . Or you can 
buy it all for $79.95. 

for Atari ST 

M icro RTX is a multi-

used with Microsoft. Lattice. 
Computer Innovations. and 
Wizard compilers. It sup-

ates is offering the Workman asks for no roya l- tasking operating sys- ports all memory modules 
FTL Modula-2 compiler for ties on programs written in tern kernel for the Atari ST of each compi ler. The library 
Z80 CP/M systems. A com- FTL. Contact Workman and series. Because irs compati· costs S395. Contact Phoenix 
plete Modula-2 . FTL has Associates. 112 Marion Ave.. ble with ms. it can run Computer Products Corp .. 
such fea tures as separate Pasadena. CA 91106. (818) regular ST programs. The 320 Norwood Park S. 
compilation. procedures as 796-4401 . system automatical ly Norwood. MA 02062. (617) 
parameters. open array Inquiry 577. handles input. output. and 762-5030. 
parameters. and copro­ memory management in a Inquiry 580. 
cesses. 

The compiler supports real 
numbers wi th 15-digit ac­

Modula-2 in 
Source Form 

multitasking environment. 
Programs can make standard 
TOS calls to perform tit> and FORTRAN UtJlltJes 

curacy. 2-byte integers from 
- 32.768 to 32.767. and M odula-2 fans can now 

memory management. 
Once you've installed the F ORTRAN Cross-Refer­

2-byte cardinal numbers get the latest version operating system. the ST ence Utility. from PIN In-
from o to 65.535 . It does of the compiler in source becomes a multitasking ternational. reads source 
not offer a large integer form. Modula Corporation machine in which all ac- files written in FORTRAN 77 
type. says the new compiler. writ­ tivities are performed by and generates a program 

FTL provides version con- ten by Niklaus Wirth. is processes running under listing with symbol cross­
trol through the linker. type faster because it's based on Micro RTX. The number of reference maps of variables. 
checking between modules. the single-pass principle. It active processes is limited subprogram calls. and labels 
and chaining between pro- can recompile itself in 80 only by available memory. for each subprogram. PIN 
grams. It supports calls to seconds on a Lilith worksta- The system uses round-robin says its software generates 
the BIOS and BDOS of tion. the company says. schedu ling to keep a pro­ cross-reference maps with 
CP/M. The disk-based com- The package includes the cess from consuming too the same detail provided by 
piler directly creates Z80 source to the compiler and much CPU time. mainframe compilers; for ex-
code in the form of CP/M a portable debugger in IBM Micro RTX is priced at ample. the variable cross­
.COM files. Most of the PC or Lllith format. a copy 569.95 . Contact Beckemeyer reference map also shows 
libraries are written in of the third edition of Development 1bols. 592 variable type. length. alloca· 
Modula-2. The package's Wirth's ProgrammiillJ iii lean St. #304. Oak land. CA tlon (array/scalar). and scope 
assembler is not compatible Modu/a-2. and techn ical 946 10. 1415) 658-5318. (local/common). 
with other assemblers. reports on the structure of Inquiry 579. FORTRAN Utility Library is 

The editor's command the compi ler and debugger. a collection of assembly Ian-
structure is similar to Word­
Star·s but adds the capab!li-

The compiler consists of 
about 5000 lines of Library for 

guage subroutines that can 
give programs such capabili· 

ty of editing three files Modula-2 code. C Programmers ti.es as screen and cursor 
simultaneously. You can 
customize the editor without 
getting into the source 

Three versions are avail­
able: for the Lil ith . the 
Motorola 68000 family, and 

p force. a library package 
for programming in C. 

manipu lation. direct key­
board access. command-line 
access. memory peek and 

code: The install program the National Semiconductor offers high-level functions poke. and sound generation. 
lets you choose such charac­ 32000 family. The Lilith ver­ for manipulating windows. There's a version for 
teristics as p lacement of the slon produces M-code. a screens of fields. and data­ Microsoft/IBM FORTRAN 
arrow key. symmetric machine language bases as objects. The object- and one for Ryan-

Workman says FTL con- for a pure stack computer. oriented approach is de- McFarland/I BM Professional 
forms to the standard in the The other two versions have signed to facilitate FORTRAN compilers. 
third edition of Niklaus been derived from the M- maintenance of modules Both utilities run on IBM 
Wirth"s Programmiilg i11 code version. and also to help you pro- PCs and compatibles under 
Modula-2 . Modula has ported the gram in a structured style. DOS 2.0 or later. The cross-

FTL requires CP/M 2.2. 3.0, compiler to the JBM PC and Among the package's sub- reference package requires 
or later: a Z80: at least a the Macintosh. systems for handling compl i­ 128K bytes. Cross-Reference 
58K-byte transient program The price for each com- cated tasks are a database Utility costs 549 .95. Util ity 
area ; and one disk drive. piler in source form is system with demand paging Library costs 539 .95. (For 
Workman will supply the SIOOO. Contact Modula and B-trees to store access each. add $2 for shipping.) 
compiler on any of 190 Corp .. 950 North University and index information: a Contact PIN lntemationa\ . 
CP/M disk formats. Ave.. Provo. UT 84604. (8001 windowing system: interrupt· POB 20 1363. Austin . TX 

For $49.95. you get the 545-4842 or !801) 375-7400. driven communications: and 78720-1363. 1512 ) 837-2888. 
compiler. linker. editor. Inquiry 578. background tasks. Source Inquiry 58 1. 
assembler. library modules. code is supplied for all func­ (continued) 
library source code. manual. tions and bundled utilities. 

PforCe runs under MS­
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Fontasy primed all ol thc:sc:. 

What You Can Do 

Prcscntadonsl erters! Flyers! 
ignsl Overhead Foils! lnvlta· 

lions! Menu I Logo ! An· 
nouncementsl Banner ! Layout I 
When you neetl a goodlnoking vi. ual 
qukklyyou need FONTA.W - superh 
cypeful'eS and simple dr-JWing in one 
c-Jsy to use package. 

FO ITA.\"Y gives you ;1 "what-you-see·ls­
what-you-gct" piciure. as you lype and dmw 
on 1he gr.iphics St'reen of your IBM PC. You 
l"Ull cre;uc a p-Jge ;n a rime, see a mini pk· 
cure of1ha1 page. prim ll , and saw 11 on d isk. 
P:ige sir.c is limi1ed only by memory . not h~· 
St'rcen size. 

Features 
Proponinnal space, ju~1ify. kem. hold· 

fan:. rc~UT.mgc. m;,ignify. hlac white rever· 
s:il , rmme. mirror im;.igc, lines, rectangles, 
111•J I ~. draw. Oil in , undo (and un undo), 011 · 

line help. 200 puge hook. and easy l·rnnrol 
from keyboard or mousc. o rpo rnt e 
l icenses avai lable. 

Fonts, fonts, and more font '! '\ c: have 
ol'cr 27"i typefaces in our growing libr:.uy. 
and 11 di he happy to -.em.I you free prim 
., :un11k~ on r<.·quc~r. 

\\11cn yuu tk·:if dircc1ll' wirh 1hc manufac· 
lurer (that';. u~ ). you p;1y rock hunom di:; ­
trihutm prict:~. 1f you order FON"li\SY now. 
we "''ill ~ivc :·ou 28 fnms (a $50 '~1luc) :11 nu 
ex1 1~ 1 ch:1rge. With ~o m:my l't:,Ltl1rc;. ;11 surh a 
luw price. FONTA.'iY belongs in your soli 
\\~tr~· lihr.1ry e\'t'n if you alread\' ha\'e a 
.. fo111 " progr:1111. 

With 

Fontasy bi not 1:opypro1ec1c<l and ha!> :1 

30 d:.ty money back j;lll:.tramee So. take 
adl'antagl' uf our bn.~:.1k1 hrou~h prkc :mds5g~~•• ro~ 
order now TOU. rnEE:and fr"" CllpArt. 

r----------------------- -------,
I 1-800-824-7888, operator 669 lORDERs oNLYl 
I For further inform:ition :111cJ s:nnt: c.tar shippinf:(. cdl: (818) •65-·i·icl ·l 

FONTASY $69.95 
Tax I PR ® Shipping --­

2 8 Bellaire A\'l'., Uox 560 I 
1 u. llollywom.I . CA 9160.\ -0560 Total -- ­

II N:1mc - - --------- ------- Comp:tn)'------­1 Addre ·s _____ __________ ___ 'l'dephnnc _______ 

City. S1:11c. ZIP ---- - ---------------------­I Vi.~a/MC --------------------- Exp. D:u1: ---­
1 Compu1cr kmory Primer - - - ------ --­
1 ·merm.<ii: l'\1t<:. Vis;t, d 1'-""C"-'· Pli:a.....c; :1<Jd S,;\.nO ~l'li iPfling and handling in 1·.'. ( I f _______________________________.... 
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WHAT'S NEW 


SOFTWARE • SCIENTIFIC AND ENGINEERING 

Talking Scientific The software uses menus keyboard or from the com· Too]s for Designing 
that can be controlled with pany·s Schematic Entry Calculator Transformers. 
the keyboard or the cursor drawing program. As you Inductors T he Calc.:iiilk program of a digitizer. Data can design the circuit. Schematic 

from Computer Aids come from the keyboard. Entry complies a database T ech Software is selling a 
Corp. combines voice out· from files of programs such of parts. pins. and nodes. program that automates 
put and large-print display as dBASE 111111 or Lotus This database automatically the process of designing 
on the Apple lie and Ile. lt 1·2·3. or from files or passes the interconnect in- transformers and inductors 
turns the keyboard into a Jandel"s Sigma-Scan mea· formation to Digital Macro· for switching power supplies. 
scientific-calculator keypad surement system. Scope. Applications include work 
and provides trigonometric Sigma-Plot costs 5350. Digital MacroScope sells with push-pull. single-ended. 
and logarithmic functions. Contact Jandel Sc ientific. for 51000. or you can buy it and flyback transformers or 
The voice-output faci lity 2656 Bridgeway. Sausalito. packaged with Schematic buck. boost. and filter induc· 
works with most of the CA 94965 . (800) 874-1888: Entry. normally priced at tors. The company says its 
popular speech synthesizers in California. Alaska. and $700. for SI 500. Contact Ad· product relieves engineers 
for the Apple II. including Canada. (4151 331·3022. vanced Engineering Solu- of having to perform long­
Slot-Buster. DeCTulk. and the Inquiry 583. tions Inc .. 75 Manhattan Dr .. hand calculations or check· 
Echo line. Suite 302 . Boulder. CO ing vendor catalogs to 

Cale-Tulk causes each key- 80303. (303) 499-2910. choose magnetic cores and 
stroke to be voiced. Electronic Design Inquiry 584. magnet wire. 
Numbers. letters. and sym- Software for Mac The software lets you ex· 
bots are displayed in figures periment with input param­
almost an inch high. A dvanced Engineering Package Turns Mac eter values (such as input 

The software runs on a Jle Solutions has released into Speech Lab power. core size. and 
or Ile with I 28K bytes of the second product in its number of windings) to find 
memory and an 80-column ParaGenesis series of CAE M acSpeech Lab from their efrect on program out· 
card. It costs S 7 5. software. Digital MacroScope GW Instruments con- puts. Tech Software says 

Also. the company has lets you perform gate and verts the 512K Macintosh magnetics modeling and 
released a new version of functional-level digital into a workstation for automatic core selection are 
Braille-Tulk. its talking text-to- simulations on a Macintosh analyzing speech and testing two essential features of 
braifle translator. The Plus or a 512 K Macintosh people who are speech· these tools. The package 
enhanced edition is ProDOS· with an external drive. impaired. The package lets uses design equations that 
based and can translate 10 The package enables you you view. edit. play. and determine core size. wire 
double-spaced pages in to run three types of simula· store speech. With GW"s size. magnetization induc­
slightly more than 2 tion: 12-state logical. MacADIOS data-acquisition tance. permeability. flu.x den· 
minutes. It costs 5125 . Con- physical. and parametric. hardware. you can digitally si ty. and air gap length. 
tact Computer Aids Corp .. The 12-state mode resolves record words at rates of up Lookup tables contain the 
l 24 West Washington. Lower true. false. strong. weak. to 20.000 samples per physical parameters that 
Arcade. Fort Wayne. IN conflicting. and undefined second. characterize each magnetic 
46802 . 1800) 647-8255 . logic states. The physical You can view time and fre· core. 
Inquiry 582. mode computes the gates' quency representations of The software uses menu 

output rise and fall times speech at positions you screens to take you through 
from the source and sink select with the mouse. Seg- the design process. These 

Data Grapher current driving load and in- ments within utterances can screens show 1/0 param· 
for Scientists put capacitances. The be amplified. offset. nor· eters. engineering units. cur· 

J parametric mode lets you malized. saved. and played. rent values. and program 
andel Scientific has vary voltages and tempera· The software produces options. 
developed a program de- tures and monitor power sound spectrograms showing The package costs 5149 

signed specifically for scien· consumption in the network. the progression of frequency and runs on these machines: 
tists who want to draw The package·s Simulation spectra with time. It also IBM PC series and com· 
graphs and charts of data. Design Language includes draws pitch plots to show patibles with I 28K: CP/M 2 .2 
Sigma-Plot. wh ich runs on state and parametric infor- the changes of frequency computers with 64K: and 
the IBM PC series and com· mation that you can edit. within an utterance. Apple 1l +. lie. and Ile com­
patibles and works with HP· You can describe logical A complete MacSpeech puters with 64K. Contact 
compatible plotters. can pro· blocks or use standard gates Lab consists of software Tech Software Corp.. POB 
duce line. scatter. histogram. and MSI chips that are ($300). MacADIOS hardware 3126. Redmond. WA 98052. 
and bar charts. The program defined in the component (52 5001. and a Macintosh !2061 483-9699. 
also features error bars. log- libraries. computer 152000). Contact Inquiry 586. 
log scales. semilog scales. You can enter the circuit GW Instruments. POB 54 7. (co11ti1111ed) 
independenr x. y plot.ting. to be simulated from the Cambridge. MA 02142 . (617) 
cubic spline curve fitting. 577-1524 . 
and linear regression. Inquiry 585 . 
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FOR THE IBM·PC 

"Brown Bag Software's™ File Recovery Systemrr.: .. 
more powerful than the Norton Utility Version 3.1." 

-PCMagazine 

We May Be Able To Save Your Job Or Your Life 

IS ~ 
Reeover Erased Filea • FbA Damaged Fie 
EditAn..Y Spot OnA Disk ,. Mena·Dmea and "Goof·Proof" 

Change File Attributes Context Serudtlve Help 
Recover Data From Physically Dam&getl Disks 

\\9rks On Hard And Floppy Disks 

YES YOU CAN RECOVER ERASED FILES. Even•.•. With 
Brown BagSoftware's"' File Recovery System"' for the IBM-PC 
and compatibles, no programming experience required. Ifyou 
can erase a file,)'OU can restore it 

MENU-DRIVEN and"FOOL-PROOF.. ~Do you have 
•one-of-those" in your office...we do too! That's precisely why we 
dewloped Brown Bag Software's"' File Recovery System,. for the 
IBM-PC and compatibles! Our menu-Oriven system is a snap. 

FIXA DAMAGED Fll.,E TOO! Sometimes files can get 
"glitched:by a powerspike, bumpinginto the hard disk, dropping 
the computer on the floor, etc.~ understand. Thats why we've 
included a full screen editof to repair any sp<>tin any file, hidden 
or otheJWise. 

IS IT HARD OR FLOPPY? \\e don'tcare. We work with floppy 
disk, most hard dis~. and most IBM-PC compatible computers. 

HELP JS ONLINE TOO! \'k know that most people don't 
read manuals. (But we include a comprehensive one an~)And 
when you erase a file and need it recovered NOW, ycu're not in 
any frame of mind to Pour through any manual.~ understand. 
Thats why we've put hand-holding online. Just hit the ?key and 
the help appropriate to where you are and what you want to do is 
immediately available.The only thing betterwould be l\maspirins! 

OTHER HANDYTOOJ.S... HELP: WHERE'D THE FILE 
GO?~ provide menu-driven tools to change a file's attributes, 
change disk labels, modify screen color, locate a lost file that you 
know is somewhere on the diski but it's lost in a maze ofsub­
directories (you forgot which). 

WITH YOUR CREDIT CARD. CALL NOW 
24 HOURS AD~ 7 DAYS A WEEK 

800-523-0764 

IP LINE IS BVSVORWU LIVE INCALJPORNL\ 

2105 sot.rmBASCOM AVE.. CAMPBELL. CA 95006 CALL: 408·559·4545 Ol!l86 sorn1AAB~CllOOP. 1NC.ALLRJCHTSRl!SllRVED 
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WHAT'S NEW 


SOFTWARE • BUS I NESS AND OTHER 

MIDI Studio 
for Amiga 

S oundScape software 
combines MIDI. sam­

pling. and multitrack record­
ing on an Amiga computer. 
Mimetics says its program is 
actually an operating system 
that resides simultaneously 
with the Amiga's DOS and 
Workbench. 

The main program consists 
or a multitrack music se­
quencer with an unlimited 
number of MIDI-compatible 
tracks. You can put each 
track in play. record. mute. 
thru. or ··match'" mode 
(Match mode can be used 
to learn or practice a piece 
of music: it stops playback 
until you've played the notes 
in the selected track.I A 
time-oriented editing system 
lets you cut and paste using 
a mouse. 

SoundScape works with 
keyboards plugged into the 
second game port. the inter­
nal sound synthesizer. MIDI 
1/0. pitch followers. and the 
computer's keyboard. It 
costs 5149. Contact 
Mimetics. 16360 Stevens 
Canyon Rd.. Cupertino. CA 
95014. 1408) 741-0117. 
Inquiry 587. 

Object-oriented 
Drawing Pr~am Runs 
on Atari ST 

Easy-Draw. an object­
oriented art program for 

the Atari ST. can be used to 
create business and presen­
tation graphics. line draw­
ings. and muftiple-layer il­
lustrations. The package lets 
you move and manipulate 
objects. copy them, rotate 
them. and stretch and slze 
them. You can zoom in on 
any area. pick from 
predefined patterns. use 
shadowing. and use rules 
and grids. 

The program provides two 
windows for working in. You 
can move and copy draw-

Ensy·Draw. an object-oriented program for the Atari ST. 

ings between windows. Easy­
Draw uses high-resolution 
output for printing. 

The sofware runs on a 
color or monochrome ST. 
Suggested retail price is 
5149.95. Contact Migraph 
Inc.. 720 South 3 3 3rd St. 
Suite 201. Federal Way. WA 
98003. 12061 838-4677. 
Inquiry 588. 

Music Plotter 
for Apples 

P ersonal Music Engraver. 
described by developer 

Newgo Inc. as a professional 
music calligraphy program. 
automates the process of 
putting music to paper. The 
software. which works with 
an x. y plotter to produce 
music characters. runs on 
the Apple II+ . I le. and lie. 

Newgo says the program 
works like a word processor. 
It is smart enough to check 

your ··musical grammar"' 
wh ile you type, and it auto· 
matically displays notes with 
the correct stem length and 
direction. The editor lets 
you change. delete. or insert 
measures anywhere in any 
part. The package also lets 
you transpose notes. control 
page format (inc luding spac­
ing between staves and 
number of staves per page). 
set horizontal spacing. and 
use 10 font sizes. Personal 
Music Engraver can print 
complete scores (with an up­
grade). lead sheets. charts. 
exercises. and templates 
with blank measures. 

The program requires an 
X-Y plotter with DMPL-IV 
language (for example. the 
Houston Instrument PC-695 
or DMP-29). Personal Music 
Engraver sells for 51395: the 
upgrade that lets it produce 
complete scores costs 
529.95. Contact Music 
Graphics Inc.. POB 22 . 

WHERE DO NEW PRODUCT ITEMS COME FROM? 
Tfie new products listed in this section of BYTE are cfiosen fro111 tf1e tfiousands 
of press releases. letters. and telep(1one calls we receive each month from 
manufadurers. distributors. designers. and renders. Tfie basic criteria for selection 
for pu&lication are· (a) does a product match our readers' inleresls? and lb) 
is if new or is it simply a reintroduction of an old item? Because of the vofume 
of submissions we must sort through every monlfi . the items we publish are 
based on ve11dors' statements and are not individually verified. If you Wtllll 

your product lo be considered for pu&lication (al 1w charge) . send full infor­
mation about ii. including Its price and a11 address and telepfione number 
where a reader can gel furl.her information. to New Products Editor. BYTE. 
One Phoe11ix Mill ume. Peterborough. NH 034 58. 

Winchester. VA 22601·0022. 
(703) 665-0239. 
Inquiry 589. 

Mall Program 
for LANs Features 
Multimedia Messages 

P CC/Systems has re­
leased cc:Mail for local­

area networks of IBM PCs 
and compatibles. The soft­
ware lets you write. store. 
send. and receive electron ic 
messages that can consist of 
anything you can create with 
your microcomputer. in­
cluding text. graphics. and 
data files. The program has 
a word processor and a 
graphics package. and it's 
capable of capturing screens 
from application programs: 
you can then edit these 
snapshots and insert them 
in your messages. Each 
message can combine as 
many as 20 text. graphics. 
and file items. 

It takes one keystroke to 
send mail. You can request 
a receipt telling you when 
the recipient got the 
message. You can store mail 
in up to 100 personal 
folders. each of which can 
hold 500 messages. Mail 
can be exchanged between 
cc:Mail systems on dissimilar 
LANs. The software is 
designed to operate on net· 
works with single or multiple 
file servers. Communications 
use X.PC error correction. 
All database files are 
encrypted. 

The software runs under 
DOS 2.0 or later on IBM 
PCs and compatibles with at 
least 320K bytes of RAM 
and a Hayes or compatible 
modem. A 10-user starter 
version of cc :Mail for LANs 
costs 5995. Contact 
PCC/Systems. 480 California 
Ave.. Suite 201. Palo Alto. 
CA 94306. (4151 321-0430. 
Inquiry 590. • 
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LOOKING FOR THE BEST 

VALUE IN PC/AT COMPATIBLES? 


INTRODUCING THE $1495 A *STAR™ 

Looking for a lower priced, higher 

quality PC IAT compatible than our new 
A* Star"' is like looking for a needle in 
a haystack. You're more apt to come up 
with a case of hayfever. 

A * Star gives you features you 
won't get from any other vendor. ot 
IBM. Not Compaq. Not even those for­
eign manufacturers. Features like a 220 
watt power supply, eight available ex­
pansion slots and "network ready" 
multi-user operation. All for only $1495. 
And that price includes a l.2MB dis­
kette drive, 512KB memory, a fixed 
diskIdiskette drive controller; a tactile 
feedback keyboard (you'll love it!) and a 
6/8MHz switch/software selectable 
80286 CPU. 

Best of all, A* Star is quality built 
right here in America by Wells Ameri­
can Corporation - an American Stock 
Exchange manufacturer. So now you 

can buy with confidence from a vendor 
you can trust, just like you've trusted r; PC/Ai;o"i;i;;;;;- - ..... 
IBM. And you'll get a genuine, top qual­ :ity product (not a cheap imitation) for a 
price even less than those "questionable" I 
mail order clones. And if that's not enough, 
its all money-back guaranteed! I 

I
The Sl495 Wells American A*Star.n' I

I 
I 
I 
I 
I 

· : 

THAT'S NOTHING TO SNEEZE AT! 
[Hurry! This offer is limited .) 

0 I'm tired ofsneezing! Have someone call 
me immediarely to take my order. 

D A* Star sounds t.errific. Tell me more. 

Name: __________ 

eompany:_________ 

Phone: _ _________ 

Address: ________ _ 

City: _ _________ 

St.at.e: _ _ ___ Zip: ___ 

: <>~!~m~ri~~~
I Sunset Boulevard •West Columbia, SC 29169 

L------------·-...11 
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Inquiry 201 

C·L·U·B·S A·N·D 

N·E·\\T·S·L·E·T·T·E·R·S 


~ "' MA NZA NA 's 
..::..~ ~G line of 3.5 inch 
~~ External Diskett 

.q,.~C Drives ...!!.fil:! includes 
new low-cost models 

hich derive power from 
the host computer. Thes 
ca refully des igned peri ­
pherals run on IBM PC, 
XT, AT and many com­
pa tibles including AT&T 
6300, Compaq, Tandy 
1000.Prices from $355. 
All Manzana systems come 
with our sophisticated but 
easy-to-use software pack· 
age . . . allowing you to 
read & write to many 3.5" 
formats including: 

IBM Conver ti ble, Toshiba 
T IIOO, HPllO & ISO, Atari 
520 ST, DG/One, GRiDCase, 
Kaypro 2000, Tandy 600. 

<:ompolib le with 11 11 DOS 2.0 and above. 
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MICRO MUSICIAN, 11 514 \.entura Blvd. IiA· 3. 
Studio City. CA 91604. (8181 508-8079. 
Monthly news on sortware. hardware. syn· 
thesizers. and MIDI inrormation. Annual 
subscription: 522. 

INPUT/OUTPUT. Box 248. Station B. 
Ottawa KIP 6C4. Canada. Quarterly news· 
letter promotes peacerul uses of tech· 
nology, especially computer technology. 

T\-IE SMART APPLECLUB ITSACI. 53 Hem­
lock Ave.. Narragansett. RI 02882 . Public 
domain library, newsletter. and BBS. 

GU LF COAST COMPUTER CLUB. POB 1104 . 
Port Richey. FL 34288-1104 . (8 131 
868·0 176. Meetings twice a month. 

APPLE PORTLAND PROGRAM LIBRARY Ex­
CHANCE !APPLEI. POB 1608. Beaverton. 
OR 9707 5. Monthly newsletter. public do­
ma in software. Send SASE. 

COMMODORE-PET USER GROUP IC-PUGI. 
lohn Pa lmer. 2308 Houma Blvd.. Apt. 724. 
Metairie. LA 70001. Send SASE for more 
information. 

AVIATIO AND COMPUTER ENTHUSIASTS 
lACE). Carl Boga rdus. l220 Birch Dr. . Las 
Cruces. NM 88001. Open to all: 55 annual 
dues includes quarterly newsletter. 

DELLASONTA COM PUTER CLUB. 12 Jalan 
Tera. Bandung 40111. Indonesia. Special 
interest groups. regular meetings. monthly 
newsletter. 

M ICROTHEATfR. Room 146. Fine Arts 
Center Bu ilding. University of Massachu· 
setts. Amherst. MA Ol003. 14131 545-0480. 
Free bimonthly newsletter ror computer· 
ists in entertainment. 

68000 CLUB. do Software Only. Meadow 
Park Plaza. 22753 Hawthorne Blvd .. Tor­
rance. CA 90505. 12 131 373-0466. Newslet· 
ter. public domain library. tech support. 
Annual dues: 525 . 

PASADENA IBM USER'S GROUP. Steve Bass. 
71 1 East Wa lnut St.. Pasadena. CA 911 01. 
18181 795·2300. Monthly meetings. Dues: 
52 per meeting. 

TECH CLUB. clo Sortware Only. Meadow 
Park Plaza. 22753 Hawthorne Blvd.. Tor­
rance. CA 90505. (213) 373-0466. News. 
library. and support for sc ientists. mathe­
maticians. engineers. and programmers. 
Annual dues: 525 . 

DENVER AMATEUR COMPUTER SOCIETY 
IDACSJ. POB 477. Wheat Ridge. CO 
80034. Monthly newsletters and meetings. 

T\-I E DELAWARE VALLEY DEC PC USER 
GROUP. c/o MICRODOC. 815 Carpenter 
Lane. Philadelphia. PA 191 19. Newsletter 
and meetings. 

BAY AREA NEC/MODEL 100 USER'S GROUP. 
do lruly Portable. POB 29 16. Oakland. CA 
94609. Meetings. newsletter. publ ic do­
main sohware library. Annual dues: 510. 

SANYO USERS GROUP OF WASH INGTON. 
Douglas Webbink. POB 2468. Fairrax . VA 
22031. !7031 323-9663. Monthly meetings. 
newsletter. publ ic domain library. SJGs: 
SI 5 annual dues. 

DIGITAL ENCRYPTION STANDARD USERS 
GROUP, R. M. Richardson. POB 1065. 
Chautauqua. Y 14772. (7161 753·2654 . 
Newsletter for microcomputer crypto­
analysts. Send SASE for detai ls. 

MATAMATA COMPUTER CLUB. c. lames 
Ell iot. Alameda Junior High School. 1211 
Calle Luna. Santa Fe. NM 97501. Logo for 
students on HP 110 and Apple computers. 

PUBLIC DOMAIN CLU B, POB 6877. Dept 
3. Hollywood. FL 33021. Free Apple and 
IBM public domain programs. Club mem­
bership free with first order. 

THE Ill MAGAZINE , 3201 Murchison Way. 
Carmichael. CA 95608. 19161 485-6525. 
Pu blished monthly: support for Apple Ill 
loyalists. Annual subscription: S40. • 

CW BS AND NEWSLETIERS is a11 

ac~not11!edgment of 11ew clubs and newslellers 
received at BYTE. A/10111 al least foLtr Months 
for your du(is menU011 lo appear. Send it1for· 
rna! ion to BYTE. Clubs and Newslellers. One 
P(1oe11ix Mill l.f.lne. P1'1erboroug(1. NH 03458. 



Vol 2, No. 2 

Were just not 
making Macintosh™ 
computers like we used 
to make them. 

We're making 
thembetter. 

Now they're 
twice as powerful. They're 
more expandable.And they're 
significantly faster. 

We call our newestMacintosh, 
Macintosh Plus. 

By Plus,we refer to a full 

ll'iw/ lo tl(fd o 1mllji1/I ef 
filing ({l/Ji11els lo your 
Alacl11/a1/J?Plug 1w 800K 
e:dm1al disk drlrn or 1/tml 
Di.w20hen!. 

By Plus,we refer to its new, 
SOOK double-sided disk drive, that 
allows you to store twice as much 
by using botl1 sides of a floppy. 

By Plus, we refer to 128K of 

megabyte of RAM tllat gives 
Macintosh the power to take ad­
vantage of the most powerful 
software programs ever driven with 
a point and click. 

ROM that makes Macintosh per­
fonn more efficiently. And asophis­
ticated hierarchical filing system 
tllat enables you to find things 
faster than you used to lose them. 

J 


77Je SDil potl ll'IS you
tmusfar dtllll to 
fl'!riphl'mlsjlSler tJxm 
J'Olt ctm .!¥Q' · ~r<11z.f.!!r Our UM"lfinler Pi11s 
dalll lo periplxm/S. priult>r goes here 

And by Plus, we refer to the 
added cursor keys and a built-in 
numeric kewad that let you do 
your adding,subtracting,guess­
timating and bottom-lining 
witllout lifting your hands from 
the keyboard. Or JUUr eyes from 
the screen. 

But to fully understand the 
biggest tum-around in Macintosh 
Plus engineering,all you need do 
is n.Lrn around any Macintosh Plus. 

And behold, a Small 
Computer Systems Interface port 

Mxinlasb Plus. 

Better known in computer 
circles as aSCSI port. 

The SCSI port not only 
allows you to transfer data six 
times faster, but lets you connect up 
to seven high-speed peripherals 
at once. Including hard disks and 
tape drives. 

Needless to say, we've given 
ourselves aconsiderable kick in the 
back.side. 

And if you read on, we'll 
show you how to turn the 
Macintosh thats sitting on your 
desk into the Macintosh sitting 
on this page. 

We're talking, of course, about 
our new and faster SOOK external 

------- • disk drive.Like the internal drive in our 
new Macintosh Plus,our external 
drive also uses BOOK double-sided 
31k'' disks. Which virtually elimi­
nate the words 'Clisk is full" from 
the Macintosh vocabulary. 

Is there enough
storage ~e 111 And you can even daisy chain 

an extra external drive off anyouroffice? Apple® Hard Disk 20, giving you the 
Its only77}axlix43Ji inches capacity to work at extraordinary 

on the outside, yet big enough to speeds with larger documents. 
store over 400 pages of data on Like your own personal copy 
the inside. of the Des Moines white pages. 



as much Macintbsh 

Macintosh Plus. 

Nowyou canbi;iy 

as you need. 
Now that there's more than 

one Macintosh to choose from, 
you're probably wondering which 
one to choose. 

Well,for you power-mongers 
out there, we recommend the 
Macintosh Plus. The computer 
whose powerful fearures adorn the 
previous page. 

But if you don't need a full 
megabyte of memory, we recom­
mend the newly enhanced 
Macintosh 512K 

By enhanced, we mean we've 
taken our Macintosh 512K and 
added an 800K internal disk drive 
and 128K of internal ROM. 

Which makes it more than 
capable of handling all your 
computing chores. Even though it 

costs considerably less than a 

,l/11d111osh f'llL~ Disk Drit't' Kil. M11Ci11tlkib /'/t(~ l.QRic &xtrd. 

And should tl1e daycome that 
you want to sort out a database 
faster than you can take a sip of 
coffee, you can always upgrade 
from a 128K, a 512K or enhanced 
512K to a Plus. 

All at once.Or alittle at atime. 
We recommend you start with 

the Macintosh Plus Disk Drive Kit 
111at's where we install the new 
128K of ROM, the hierarchical 
filing system and the 800K internal 

Disk space vs. desk space. 

It used to be,adding a hard 

disk to your computer meant 
giving sometl1ing up: a big chunk 
of desktop. 

Enter tl1e new Apple Hard 
Disk 20.Since it has the same foot­
print as Macintosh Plus,it fits 
directlybeneath it. 

Thjs not only makes 
Macintosh Plus a few inches taller, 
but about 25 times bigger. Because 
you can install all the programs 
you currently keep on floppy disks 
on tl1e Hard Disk 20'sdisk So you 

disk drive (Ofcourse,the enhanced 
512K already has these features). 

After tha~ you can bump your 
RAM up to lMbwith the Macintosh 
Plus Logic Board Kit. And add a 
new rear housing and SCSI port. 

And finally, you can attach 
our keyboard that comes with the 
keypad and cursor keys. 

The point being,the more 
you put into a Macintosh,the more 
you get out of one. 

don't have to swap dis~ to switch 
applications. 

And the Hard Disk 20s 
Wmchester, 20-megabyte technol­
ogy allows you to cut and paste, 
switch from application to appli­
cation,and access information up 
to three times faster tl1an you can 
using floppy disks. 

The Hard Disk 20 really gives 
you the best of two worlds. 

You get more disk space to 
work witl1.And more desk space to 
work on.lfJple Hnrd Disk 20. 



~..........~.~ 

Meet the press. 

Heres all the news that's fit to 

print about our new LaserWriter™ 
Plus printer. 

For starters,it 
isn't just a printer. I £9 ;
Its1 also a computer. ~ 
Inside is the same Motorola 
68ooo microprocessor thats inside 
Macintosh Plus.Not to mention a 
hefty 1.5-megabyte of RAM and a 
full megabyte of ROM. 

And inside the ROM is 
PosrScRIPT,® the page description 
language that is quickly becoming 
the indusny standard. 

'Ifanslated,this means 
LaserWriter Plus can quickly and 

ABCDEFGHIJKLMNOPQRSTUVWXYZ 
obcdefghijklmnopqrstuvwxyz rrcAvcritGad9Gothlc 

ABCDEFGHIJKLMNOPQRSTUVWXYZ 
abcdefghijklmnopqrstuvwxyz rTC Bookman 

ABCDEFGHIJKLMNOPQRSTUVWXYZ 
abcdefghijklmnopqrstuvwxyz 

.~11t if/be 111!11·jices.ro11 II be .~'f'illR am1111d!Ix! offer. 

-------·-··-·--..-·---­ - ....__ ,. ________,.. _________ 

lal 

--·- ­OutNe\l'CSI 
W11trmlll Rc:stauruu 

Is lOC!;i~ .at 101 S:i:voy A ve, 

T'htW'Mcrm"~k~ 
brt'WtiLOtmlk.M St.. llilllllll Ty,SO.- SL 

on~~ t~: ~Y);~~~I-

quietly print an amazing 300 dots 
per inch,and give you complete 
control over every single dot on the 
page.Which allows you to cover 
an entire page with virtually any 
combination of near t)peSet quality 
text and high resolution graphics. 

IJ 

1'1111/M ltl:\Wlftlier Pluspn·111er f(~ 111ilb a Maci11/osh Plus mid)Oll gel a design sl11tlio, 
a IJ'/lf 00i1Sf and aprinlR1qJ Iba/}ils 011]. I SlJllllTtJed ojdesil. 

PosrScrurr also allows the 
LaserWriter Plus to generate dozens 
of different t)pe styles from its 11 

built-in t)peface families. Includ­
ing popular business faces like 
Helvetica~ Times~ Pa.latino®and 
ITC Avant Garde Gothic'."' And more 
families are becoming available 
all the time. 

PosrSCRJPJ' allows the Laser-

Writer Plus to generate hundreds 
of different t)pe sizes,too. So you 
can create legal documents with 
fine print as fine as 4-point. Or · 
banners with blocks of t)pe as big 
as 720-point. 

But those aren't the only 
pluses to the LaserWriter Plus. 

When you hook one up to a 
Macintosh Plus, you become the 
proud owner of one of our Desktop 
Publishing Plus™ sy3tems. Asy3tem 
that virrually puts a design studio, 
a t)pe house and a print shop 
on your desk. Which means your 
newsletters, flyers, forms and 
manuals will stand out in a world 
full of typewritten pages thick 
with white-out. 

We could easily go on and on. 
Instead, we'll let our LaserWriter 
Plus speak for itself in the form of 
the output pictured to the lei 

While they may look like the 
handiwork of a professional artist, 
t)peSetter, and printer,we assure 
you they were created with noth­
ing more than a LaserWriter Plus, 
a Macintosh Plus and software 
like our own MacDraw™ and 
MacPain~™ Microsofts Word and 
Excel,and Aldus' PageMaker. 

And an ordinary pair of 
human hands. 



How the peoplewho run thing), run things. 

If theres one thing every 

busines.s person can use more of, 
its power. 

Which is why you'll be happy 
to hear that the most powerful 
personal computer software being 
written,is being written for 
Macintosh computers. 

Take Excel from Microsoft, for 
example. Its tl1e first spreadsheet 
program to combine automatic 
macros, user-defined functions, 
array-handling and two-way data 

F.11:eljiv111 Microsn). 

Ol1111idfe1181.1'//~ 

file compatibility with Lon.is 1-2-3 
in one program. 

Omnis 3from Blyth is a 
relational database program tl1at 
lets you create your own pull-down 
menus, on-screen buttons and 
dialog boxes. As well as share files 
over our AppleTulk™ Personal 
Network in tl1e multi-user version. 

And while we're on tl1e subject 
of sharing, we should tell you that 
we've entered into a working rela ­
tionship with what we consider 

J 'ilint'I'jo111 3Com. 

to be one of tl1e highest ranking 
disk seIVers on the market. 3SeIVer 
from 3Com. 

For the uninitiated disk 
seIVers are storage devices that 
allow your Macintosh Plus to share 
information and other services 

' 

- - ..:. • 

with other computers over a 
network. 

Which, in conjunction with 
tlie powerful new software we de­
scribed earlier, makes it a lot easier 
to start running your busines.s. 

Instead of chasing after it 

Heres our new business card. 

Now you can automate your 

office without draining your com­
pany$ checking account down to 
the right side of the decimal point 

With our new Apple Busines.s 
Credit Card. 

As tl1e name suggests, its a 
credit card for your busines.s, 
issued in your companys name. 

Make an initial purchase of 
$2,500, and it gives your company 
a line of credit tl1at can be 
applied towards the Apple products 
of your choice~ 

With the Apple Busines.s Credit 
Card, tl1eres never a down pay­
ment on anything you buy. It's 
pos.sible to get credit approval in 
24 hours.And you don't have to 
pay any interest if you pay your 
balance within 30 days. 

To apply,visit any partici­
pating authorized Apple dealer. 

The Apple Business Credit 
Card. Don't leave the office with­
out it 

, 

1tade 
ApplestocK 

If you own a Lisa~or a 
Macintosh XL computer, this is 
your lucky ad. 

Because from April 14th to 
August 29th,you can trade-in these 
computers for a Macintosh Plus 
and a Hard Disk 20 at the sug­
gested retail price of only $1498. 

So bring your authorized 
Apple dealer your Lisa and 
Macintosh XL computers. 

And trade them for 
the stock on his shelf 

© 1986~l(lle Ccmp11ter. /11c. ,y;ple. lb! A/J(J/e I~ 1111d l.i.<l1 m'f! ngiill'lwl lmdemmils efApple Comfn1ter. /11c. u 1serm11er. 1l/ocDr11111 1lfllcft1f11~ Aallilillk mu/ De;krqi P11hlisbl11g Phis 
are lrl1Llm1arl:s eftl{)fJ/e Com{Jl1ler. I11c. iifr1Ci111osb is « /T'(l(/en111ri: Q/il.lcf11/os/; wborr1I01)~ I11c.f111d is bei11g 11.Wtf 11 i//J i1s Cl/lf'l!SS pen11issian flilileticn,Times a11d Pala!/1w are 
n'gi$/l'nYIh'fulemarl:s ofti/lier/ <ffipt11·a/io11. ITC Am11/ Ga.me Go/bicis ti regi:<i1~1YI lrrlfle11111ri: ef/11l,,,.11a/io11al 7jfJl!/iice Carpumlio11.Fb.7Soi1f'f is a lmde11111rk ofNiobe .l):rtmis. 
/11t.Mk1'0Sf!/I is" rcgisleml /r(l(/timamQ/Microsofl. <ffifJ<Jra/io11. l'f1J,l(ll /al1'1r is 11 lmd1.,,11r1rk rfAl_d11sCorpomlio11. lnusa11d 1·2-3 tll'll rcgisleml lradem«ri:s efln11sDetli/O{Jl111!11/ 
OJrf)()l"(l//011. 011111is 3 is" 'Y1)is/l!Tf!(/ /rademark <ifBIJ.•ibSef/1mr;,111c. JSi.,,.,-er ii 11tmde111rrrk ofJ<ffi11 Ccrporrdio11. ' Subj«/ lacn'fi11 approtrll. RJr 011 011/borized Ap/Jle di!aler near 

.11111 ml/ (800} 446-3000. /11 C1111ada.cal/(800) 20IJ·7796 m·(800) 26/J-7637. 
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Three Wrong Notes Sorry, Wrong Number 

Three wrong notes in the April Editorial 
we must correct 

Computers and music is not the theme 
of the July issue: it's the theme of the lune 
issue. the one you're reading right now. 
Look at it this way: You don't have to wait 
another month. 

Keyboardist Roger Powell. a member of 

Hawaii Calllng 

Todd Rundgren's group Utopia. developed 
MIDI sequencer software. not MIDI squeezer 
software. The package. called lexture. runs 
on the IBM PC. (You can contact Roger at 
POB 328. Rhinebeck. NY 12572.) 

And the editor of Electronic Musician is 
Cra ig Anderton. not Craig Anderson. 

Sorry. readers. Sorry. Roger. Sorry. Craig. 

Nauseating 

In the April Fixes and Updates. in the table 
of addresses and telephone numbers re· 
lating to computer conferencing systems. 
we gave the wrong number for the New 
Jersey Institute of Technology. (NJIT runs 
the Electronic Information Exchange Sys· 
tern.) The correct number is (201 I 596· 
3437. Our apologies. 

The organizers of the Twentieth Annual 
Hawaii International Conference on Sys· 
tern Sciences are seeking papers for their 
proceedings. HICSS. slated for next 
January 6-9 in Kona. is sponsored by the 
University of Hawaii and the University of 
Southwestern Louisiana. in cooperation 
with the ACM (Association for Computing 
Machinery) and the IEEE Computer Soci­
ety. The stated purpose of the meetings 
is ··to provide a forum in which quality re· 
searchers and practitioners in the informa· 
tion , computer. and system sciences can 
exchange ideas. techniques. and applica­
tions." 

Topics for papers should focus on archi­
tecture (including high-performance per­
sonal machines. knowledge-based sys· 
terns. and VLSI and technology issuesl: 
software !including design tools. env iron­
ments, alternative language paradigms. 
and models of system and program 
behavior); and applications (including 
health care systems. legal information pro­
cessing. and DSS model management). 

The deadline for abstracts has passed. 
but full papers may be submitted until July 
7. Notification of accepted papers will be 
mailed in September. For more informa­
tion on the conference. contact Ralph H. 
Sprague Ir .. conference cochairman. at the 
following address: 

College of Business Administration 
University of Hawaii 
2404 Maile way. E-303 
Honolulu. HI 96822 
(808) 948-7430 

We get thousands of press releases every 
month. announcing all sorts of products. 
Some of the products sound an awful lot 
like some of the other products. and some 
of the names sound an awful lot like some 
of the other names. So we paused a bit 
when we read the release describing the 
Nauseater. We certainly can't explain it to 
you as well as the folks at Machdlech In­
dustries can: hence. we quote their an­
nouncement. 

'"The Nauseater is a flashlight-type 
device that creates a slight feeling of 
queasiness in the stomach of any person 
in its path. The proprietary Nauseater 
design (patent pending) utilizes a low­
powered. frequency-modulated laser 
humanely engineered to create just the 
desired effect." 

Macholech suggests you might want to 
use this device when waiting for a table 
in a restaurant. Aim it at a couple " linger­

ing over coffee" and one of them will say, 
"Honey. I'm feeling squeamish. Let's leave:· 

The Nauseater (which is also spelled the 
Nauseator) is priced at $7995. And for the 
nervous kind of guy. Machdfech sells the 
Anti-Nauseater. a "belt-worn device which 
is a must for anyone who doesn't own a 
Nauseater:· Only 5995. 

Uh. but before you rush out to buy. keep 
in mind that the announcement is dated 
April I . 

Houston Atarlasts BBS 

HA.SfE (Houston Atari Sf Enthusiasts) is 
operating a public domain bulletin board 
system running on a 520ST with an up· 
graded memory of I megabyte. The grou~ 
has an electronic newsletter that's avail· 
able for downloading. The telephone 
number of the HASfE BBS is (713) 
955·9532. 

How to Access and Use BYTEnet Listlngs 

1b access BYTEnet Listings. call (617) 
861-9764. When you get the carrier 
tone. enter two or three carriage 
returns so that our software can deter­
mine your operating parameters. 

Optimum modem settings are 8 bits. 
I stop bit and no parity at full duplex. 
or 7 bits. I stop bit. and even parity 
at half duplex. Acceptable operating 
speeds are 300 or 1200 bps. At this 
time. BYTEnet Listings does not sup­

port 2400-bps transmissions. 
The BYTEnet Listings software itself 

ls menu-driven. Programs may be 
downloaded using ASCII. Kermit. Tule­
Link. and XMODEM protocols. 

BYTE listings are also available on 
BIX. After connecting with the system. 
type join listings at the main prompt. 
(For more information on BIX. phone 
(800) 227·2983 between 8:30 a.m. and 
11 :00 p.m. Eastern time. weekdays.) 
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A·S·K B·Y·T·E 


Conducted by Steve Ciarcia 

COMPAQ QUESTIONS 
Dear Steve. 

I am not very hardware-oriented. but I 
enjoy your articles very much. especially 
the one on keeping power·line pollution 
out of your computer (December 1983). 
After reading your article. I went straight 
to Radio Shack and purchased a voltage­
transient surge protector. Since we do not 
have much lightning here (mostly irregular 
current supply). will this device protect my 
Compaq computer adequately? 

Also. do you know of any board that 
would transform my Compaq into a telex 
machine so I can send telexes without 
dedicated equipment? 

DANIEL POHORVLES 

Herzlya. Israel 

The transient surge-protection device 
will protect your computer equipment 
from transients produced by lightning as 
well as those produced by the switching 
of equipment connected to the same 
power line. If your area suffers from fre-­
quent brownouts (sudden drops in the 
supply voltage) or power outages. I 
would suggest that you purchase an un­
interruptible power supply (UPS). A num· 
ber of UPS manufacturers advertise In 
BYTE. 

7b send and receive telex messages. 
you require a serial port. modem. com· 
mun/cations software. and access to 
either Western Union Easyllnk or the 
MCI Mail Network. Both networks pro­
vide access to the international telex 
S)Stem as well as the ability to send hard­
copy letters and electronic messages to 
other network subscribers. Additional in­
formation regarding these services can 
be obtained by contacting 

MCI Mall 
2000 M St. NW. Suite 300 
\v.lshington. DC 20036 
(800) 424-6677 

Western Union 
9229 LBJ Freeway. Suite 234 
Dallas. TX 75243 
(800) 527-5184 

(Western Union} 
Ministry of Communications 
POB 23179 
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Tel Aviv 61231. Israel 
(972.3) 28 12 61 
(972.3) 29 53 33 

-Steve 

TYPEWRITER CONVERSION 
Dear Steve. 

I have a Sperry/Remington Redactron 
word processor. I would like to convert the 
IBM Series 60 typewriter to stand alone 
as a letter-quality printer. Do you know of 
a company that has plans or parts to do 
the conversion? I can do it from scratch. 
but I would rather save time. 

DENNIS A. POLLOCK 

Albuquerque. NM 

Here is the name and address of a 
company that advertises interfaces for 
your IBM Series 60 typewriter: 

California Micro Computer 
933 Warbler Ave. 
Fountain Valley. CA 92708 
(714) 964-9301 

-Steve 

APPLE RESOWTION 
Dear Steve. 

I have an Apple II+ and feel envious of 
the 56Q.dot horizontal resolution available 
on the Apple lie. rve had my Apple now 
for years. and I have accumulated co­
processor cards. etc .. that use their own 
memory rather than the Apple·s memory. 

l am interested in any modification to 
the Apple II+ that would permit true 
560-dot horizontal resolutlon , either by al· 
lowing the display of both hfgh·resolution 
screens at once or some other means. I 
am specifically interested in hardware 
modifications that would allow dots to be 
independently addressable. 

lHOMAS DONALDSON 
Canberra, Australia 

The Apple lie gets its 56o-dot horizon­
tal resolution by bank-switching the two 
banks of video RAM and alternately dis­
playing both banks slightly offset from 
each other. This produces the single im­
age from the two 28o-dot images. Since 
the Apple 11+ lacks the alternate bank 
ofmemory at the high-resolution screen 
addresses. there is no practical way to 

COPYRIGHT © 

dup//cate the effect. 
While it is possible to rapidly switch be­

tween the two high-resolution pages on 
the II+ . it isn't possible to offset the 
pages horizontally to double the resolu­
tion as with the lie. 

The colors displayed by the Apple II+ 
are determined by whether or not a 
given dot is on. the horirontal coordinate 
of the dot (even or odd column). whether 
or not an adjacent dot Is on. and whether 
or not the high bit of the byte that dot 
occupies in memory is on. Because of 
this. an individual dot cannot be changed 
without changing adjacent dots. I know 
ofno simple hardware modification that 
will alter this. Smooth animation is 
achieved on the Apple by shifting all the 
dots in the animated image. In order to 
smoothly move an image across the 
screen. seven different bit-mapped 
shapes are required for each image. For 
information on this type of animation. 
see the artide )\ New Shape Subroutine 
for the Apple" by Richard T. Simoni Jr. 
in the August 1983 BYTE. Also refer to 
Apple Graphics and Arcade Game De­
sign by Jeffrey Stanton (1982. The Book 
Company. 11223 South Hindry Ave.. Los 
Angeles. CA 90045).-Steve 

F'REE BYTES 

Dear Steve. 
I am currently using an IBM PC XT with 

two floppy disk drives. and I am program· 
ming in Pascal. CBASJC. and FORTRAN. I 

(wnlinued) 

IN ASK BYTE. Slew Citm:ia anS\lll!rs questions 011 

any area of mitn>ro111puti11g.The most representative 
questions uuived ead1 month will be answered and 
pu6lished. Do you ha11e a nagging prolilern? Send 
!llJUr inquiry to 

Ask BYTE 
c/c Steve Cian:ia 
POB 582 
Glasto11buT1J. CT 06033 

Due ID tire ftigfi ""ume of inquiries. ~al replies 
c.annOI be gi1\!11. All ltllers and p(wtograpfts lie<ome 
the proptrtyof Steve Ciarcia and cannOI be murned. 
Bt sure to include "A5k BYTE" in the address. 

Tire Ask BYTE staff il!dudes manager Harv 
Weiner and researchm Efi( Alber!. Bill Curltw. Kerr 
Davidson. lrnnnette Doja11, )011 Elson . Roger fames. 
Frank Kued!ma1111. Dave 1.Jmdlierg. fJJimrd Nisley. 
Dick Sawiier. And~ Sis~. and Robert Slek. 
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Those who insist on Ccompiler performance 
are very big on MarkWtlliams. 

And the compiler is just part of our total CProgramming System. 
,.,~ /:; These and other powerful 
~-~~ utililies now l11cluded in the C

,/7,/ Programming S)•stem: 
~~ • make: compiles only what's necessal')' 

from multiple lllf)dules, a po\\erful pro­
gramming discipline 

• diff: identifies differences between two flies 
• m~: macroprocessor e.'l:pression editing 


and substitution 

• egrep: extended panern search 
• MicroEMACS: full screen editor wilb source 

OOMPILER FEATURES 
• Runs under MS-DOS 
• Full Kernighan & Ritchie C with recent 


e.'<tcnsions including \'Oid and enum 

• Register variables for fast, compact code 
·Full 	UNIX'" compatibility and oompletc 


libraries 

• Large and small memor,• models 
• MS-DOS linker compalibility 
• 8087 Support 
•One-step compiling 
• English error messages 
• ROMablc code 
• I.inker, as54.'m bier, ard1 i\'er 
• F.xtcnsh-e third party library support 

csd C SO RCE DEBUGGER 

• Debugs at Cso11rce IC\'1!1wi1hou1 assembl)' 


language 

• Separ.Ue C\'llhiation. 50urcc, program and 


history windows 

• Can C;\:eCute any C expression 
• Capabilities of a C Interpreter. but runs in 


real lime 

• Set trace points on an)' statement or r.ariablc 

0 1985 Mark °''illiams Comp;mr 

UN IX is a rqiisten:d lrmk:mark of Bell I.ab.'\. 
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Mark Williams' C compiler has earned a place 
in some very big companies for some very good reasons: 
it proves the benchmarks right with the speed, code 
density, consistent performance and expert support 
required in professional development environments. 

But a total development tool shouldn't stop with 
compiling. Or go on and on with extras that add up and up. 

Only Mark Williams' C Progranuning Systems 
includes the csd C Source Debugger with true source 
level debugging to speed your programming job. 

And only Mark Williams' new 3.0 version includes 
utilities like "make" to make quick work ofeven the 
largest projects. 

From source code to final product, only one takes 
you all the way: Mark Williams' C Programming System. 
All for only $495. Ask about our 60-day money back 
guarantee when you call 
1-800-692-1700 to order today: 
You'll be big on the total C 
Programming system from 
Mark Williams, too. 
"In lll lnois call 3"12-472-6659. 

IJMark 
Williams 
Company 

1430 West WrighlWOOd 

Chicago, Illinois 60614 
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Listing I : Assernbl~ language routine to determine free disk space. 

mov DL,drive ;drlve•0 - default drive 
;drlve•1 - A drive 
;drlve•2 - B drive 

mov AH,J6H 
int 21H 
cmp AX,0FFFFH ;lf AX returns FFFF, then drive ... 

; ... designation wa• in error 
je error 
mov eec_clust,AX ;AX contains number of sectors ... 

; ..• per cluster 
mov free_space,BX ;BX contains free space in clusters 
mov bytes_sec,CX ;CX contains bytes/sector 
ret 

error: 
ret 

Listing 2: Sample FORTRAN code lo call tne routine in listing I. 

INTEGER*2 CLUST,SEC,BYTE 

INTEGER•4 FREE 

CHARACTER*1 DRIVE 
DRIVE•CHAR(1) 

c SUBROU TINE DISK rs DEFINED IN LISTING 
CALL DISK(DRIVE,CLUST,SEC,BYTE) 
FREE=CLUST•SEC*BYTE 

haven't been able to determine how many 
bytes are free on the disk from within a 
program. Do you know of a routine in any 
of the above languages or assembly lan­
guage that can solve my problem? 

Also. l am interested in adding a remov­
able hard disk subsystem to my computer. 
I have seen many ads for such systems in 
BYTE. but I don't know anything about 
their compatibility. reliability. and speed. 
What is your opinion on some of these 
devices'> 

AHMAD RAZA 
Lahore. Pakistan 

You can determine free disk space in 
FORTRAN or CBASIC by calling an as­
sembly language subroutine that uses 
DOS function 36H (DOS 2.0 or higher). 
In Pascal, you can write a procedure in 
assembly language or use a built-in DOS 
interrupt function call and retrieve the 
results directly from the AX. BX. and ex 
registers. 

An assembly language code fragment 
to get the disk 's free space is shown in 
listing I . In order for this code to work. 
you must set up addressing in the ca/l­

(co111im1ed1 

..,.1.&.1_.a._L-:Ll...&.m$139 

SEMl· ASSEMBLED 

XT PORTABLE $199 
(Price onclu<les only case. lull ~ze keyboard) 

(9"' monito1. 130wart pcwe< supply e•tra .) 
(Fir me90 XTIAT m-boord g standard cards) 

j ' ~-1-. ' .- -. . ; . 
I r .·. ·""" ·· 

S•ze. weigh! 4 rool;s lrkeCoolpaQ. 

CONCORD Technology Ltd. 
47 W. Broadway, Van .. B.C. Canada V5Y 1P1 
Pn. (&14)879-3555 or 879•7419 

(Price include only case, 
pcwer Sllpply , g keyboard) 

FACTORY PRICES ON 
A Ti'X T or lie Cd~t:'~ CcHd~ 
keybodrd" (rnirmnurn 2~1 $Call 

•Automatically lodes the system after e ilone activity period oftime. 
•Autometic screen saY&r. 
..Audible alarm if an illeg1I UHr 
tries to access the syattm. 

•1s a total hardware prot 
system. 

"low cost 
Date Protection 
Sptem. 

..Fuily compatible 
with the IBM PC, 
XT.AT andCQITIP8· 
tibles. 

For more, 
inlormetion 
end orders 
call {809)767-0066 
VISA. MASlERCARD or COD ceahlet check. 

l'TWARI 

1m1 
........ ~-~r.e-.1. 
\.clctl l "1flii'lo1,....,..IOO 

t11161'W. Pt.lllhi-fl.ar.ilioot•• 

tili!Jllia~1~~~E1H;]N1u0Jp{•Iil 
• Auro dial. auro answer (lone 01 pulse) 
• 8s1arus lnd•caro1S&sw1rchselec1able BEST ON THE MARKET 
• Auro sp.eoo selec rion {0-300. 1200 bps! ONLY * 
• SJ)(!!aker wHh.volume conuol 
• Alumlnumcase. wl!hadap1or 6 MONTH WARRANTY 


MOdem bOatd eomplerely assemllled. 

SEMI-ASSEMBLED & guaranteed. 5 minures assembly.$129

ll•Flfif!!'t 

~~=GUARD 
TOTAL DATA SECURITY 

"Protects your data from Illegal users. 
•1mpo88ible to access the syatem with a DOS diskette. 
•up o 16 users with ID codes and paeawordS. 
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Now the biggest name 
in Cco~ilers comes in a size 

everybody can afford. 
Let's c: 
$75 

Introducing Mark Wdliams' $75 C compilei: Want to explore C programming for the first time? Or just 
on your own time? l\low you can do it in a big way without spending that v.iay. With Lets C. 

This is no little beginners model. Lets C is a powerful programming too~ packed with all the 
essentials of the fumous Mark Williams C Programming System. The one chosen by Intel, DEC, 'Wang 

Mark Williams Let's C 
• For the IBM-PC and 

MS-DOS 
• Fast compact code plus 

register variables 
• 	Full Kernighan & Ritchie C 

and extensions 
• 	Full UNUC" compatibility 

and complete libraries 
• Small memory model 
• 	Many powerful utilities 

includmg linker, 
assembler, arrhiver, cc 
one-step compiling, egrep, 
pr, tail, WC 

• 	MlcroEMACS full screen 
editor with source 

• Supported by dozens of 
thlril party {ibraries 

• Upgradeable to C 
Programming ~stem for 
large scale apphcations 
de\'Clopment 

Let's C Benchmark Done on 
an lBM-PC/XT, no 8087. 
Program: Floating Point 
from BYTE, August, 1983. 

Exec lime in Seconds 
Let's c 134.20 
MS 3.0 347.45 

and thousands ofprofes.sional programmers. The one that wins the 

benchmarks and the reviewers' praise: 


, "(This compiler) has the rrwst professionalf eel ofanypackage we tested .. . " - BYTE 
"Ofall the compilers reviewed, ( it) would be my first choicefor product 
d.evelopment."-David W Smith, PC WORLD 

And now for more big news. Get our revolutionary csd C Source 

Use this wupon or charae by calling toll.free: 
l-800·MWC·l700. In Ill call 312472·6659. 

-

ORDER NOW! 60-0:\\' MONE\" UACK (;( IA I< ANTEE! 

Mark Williams Let"S C 
Please ·nd me: 

_ ropitS of Leis C and _ copiesofcsd ( c Source Debugger) 

:at S75 ~~ch. (UL l'(."Sidc::nts adtl 7% sU(."l; t<IX.) 


0 Check 0 Mom.y Or<ki: 0 visa. M;istcr<::.i.rd or 

Arnerican ExpK....s 

Name_______________ 

Address-------------~ 

Ci1y________ swc__ Zip___ 

Card *-------- Exp. fhlc____ 

Sigruirurc------------~~= 

Debugger for just $75, too. 
You can breeze through 
debugging at the C source 
level ignoring clunky 
assembler code. 

Affordable, powerful, 
debuggable. Mark Williams 
Lets C is the big name C 
compiler at a price you can 
handle. Get your hands on 
it now. 

O Mark 
Williams 
Company 

1430 West Wrightwood 
Chicago. Illinois 60614 Inquiry 205 
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ASK BYTE 


ing program for the drive designation 
and the returned variables. sec_ clust. 
bytes_sec, and free_space. These can 
be multiplied together on return by the 
c:alling program to get the free bytes. 

The sample FORTRAN code in listing 
2 determines free space in drive A. 

Your compiler manuals should give the 
information necessary to call assembly 
language subroutines, and you can get 
more information about using the DOS 
INT 21 H functions from the IBM DOS 

Technical Reference Manual. 
The Bernoulli Box is reputed to be an 

exceJJent device, as are the removable 
hard disk drives you mention. The Ber· 
noulli Box is a little slower than the 
others. and I believe Its disks are a little 
Jess expensive. AJI are compatible with 
the PC XI-Steve 

IBM PC AT Bus 
Dear Steve. 

I was disappointed to find that the ar· 

ALL OF OUR PRODUCTS 

ARE PART 

OF THE SAME 
FAMILY TREE 

COMPATIBLE, DEPENDABLE & AFFORDABLE 

"•.. masterpiece ofIBM JmltatJon 
•• .minor masterpiece of the 

circuit designer's 
art." 

MEGA-BOARD-XT" .. MEGA-KIT 

Lee Kooowe, American Winn L. RO$Ch, ClonlnB Your Own 
Software Club, Ridgefield, Ct. SWITCHING BUFFER PC, PC Mira1t:rlne, July 10, 1984. 

'The most compati­
ble IBM clone 
I've ever worked 
with.,, ·-!!mii& 

\ 

• 	 MULTIPLE INPUTI 
DUAL OUTPUT 
SWITCHING BUFFER 
4 computers in-2 printers out 
• Automadcally routes com­
puter to printer • Internal buf­
fering 64K or 256K 

• 	 MEGA-BOARD-ATTM 
80286 CPU • Our own 
DTCAT-BIOS 

• 	 MEGA-BOARD-XPM 
The industry standard with our 
DTC-XT-BIOS 

• 	 MEGA-NEPM 
Token-passing ring LAN • IBM 
NETBIOS Compatible 

OEM QUANTITY PRICING 
AVAILABLE ON REQUEST 
XT Bare Board 59.95 
XT Assembled 2S6K 299.95 
Mega-Case 69.95 
Mega-Kit 750.00 
DTC-XT-BIOS 29.95 
Power Supply 89.95 
Switching Buffer 399.00 

AT-BIOS and XT-BIOS licensing. 
IBM1111o• rflkuted~orLfth'mllkMllllBuitMtf~~ 

Display Telecommunications Corporation 
8445 Freeport Parkway• Suite 445 •Irving, TX 75063 

1-800-227-8383 • For Technical Calls On1y: 1-214-607-1382 
TELEX 5106000176 DTC UD 

Thanks for making us 1986 Small Business Exporter of the Year 
for the state of Texas. 

ticles in BYTE's l11side t~e IBM PCs issue did 
not include any information on the PC AT 
bus. I haven't been able to find any infor­
mation on this bus Bookstores have a 
tremendous range of material on PC soft· 
ware but nothing on the PC hardware 
design. I am interested in adding a PC-type 
bus to my SBl80 single·board computer. 
rd like to be able to plug in a high· 
resolution monochrome controller. an in­
ternal modem board. or any of the other 
boards designed for the PC. Can you help? 

PETER LAUGHINGWOLF 
Santa Rosa. CA 

IBM publishes detailed technical infor· 
mat/on on its personal computers in the 
hardware technical reference manuals. 
The company publishes a separate 
manual for each model and sells them 
through authorized IBM dealers and IBM 
Product Centers. The Graphics Display 
Controllers used In the PC AT are the 
ones made for the PC. The AT has a cou· 
pie ofPC-type expansion slots for display 
boards and other compatible PC add· 
ons. so if you want to add a PC Graphics 
Display Adapter to your SB/BO. you need 
only the PC bus Information. This is avail· 
able in the PC Technical Reference 
Manual and has also been published 
In a number of books and magazines, 

, -Steve• 

Cl·RCU·I-T CE·LL·A·R 
F-E·E·D·B-A·CK 

INSTALLATION PROBLEMS 

Dear Steve. 
Regarding your December 1983 article 

("Keep Power-Line Pollution Out of Your 
Computer"). r ve already installed metal­
oxide varistors in a Radio Shack four-outlet 
power strip. I also have a six-outlet strip 
that is riveted together- this makes it 
tough to get inside the assembly to in­
sta ll MOVs. Any ideas? Rad io Shack now 
carries an SNR-20A l 30K MOV. catalog 
#276-568. Is it adequate as a substitute? 

rd like to hook the Osborne up to a Pro­
writer printer via the Osborne·s seria l port 
(the Prowriter uses a parallel interface). I 
have read Alan Wilcox·s ..Serial to Parallel" 
article in the August 1983 issue of Dr. 
DoWs loumal . but I need some help. All I 
need is a simple serial-to-parallel box that 
will work with the Osborne. 

AMER NELSON 
Seattle, WA 

(c.c11tinued) 
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Princeton SR-12 and 

Sigma Designs Color 400 

''The Wtimate in Graphics 


Resoludon and Perfonnance:'•• 

SR·12 and Color 400. A brllllant com­
bination for super-high resolution 
graphics and a crisp character ~lsplay. 
For a brighter, sharper · 
display with your IBM 
PC, XT, or AT, here's a 

team that sah't be beat. 

The SA-12 super-high 

resolution RGB monitor 

from Princeton Graphic 

Systems and Color 400, 

the advanced color 

graphics adapter card 

from Sigma Designs. 


A Revolution In 

Resolution. Begin by 

snapping the Color 400 into 

your PC. Without any soft­

ware modification, text suddenly 

becomes readable. Graphics turn 

sharper and cleaner. Jagged edges 

smooth out, and annoying flicker 

fades away. Color 400 

automatically doubles 

the number of lines on 

standard line software. 

It allows true high 
t:!J!>/. resolution display of 
~~ Lotus 1-2-3 and Symphony 

-......., charts, graphics from Dr. Halo, 
CadPlan, Lumena 400, and 
others. Also, create dazzling 
business charts in 16 vibrant 
colors with Paintbrush 400, 

included with the card. Enjoy fully formed , 
monochrome quality characters in text mode. For 
word processing, spreadsheet, CAD/CAM, or pro­

:: -- SIGMA 
~ -- ==- DESIGNS 

SIGMA DESIGNS, INC., 20230Tocta A..,..,., San Jooe, CA 95131 
(4Q8) 9439480 Telex: 171240 

PC PIOducls Ju~ 1985 

fessional design applications, Color 400 is the 
answer to your graphic needs. 

Tum on SR-12 for the impressive 
results. The sR..12 
displays your Color 400 im­
age with unmatched clarity 
and brilliant color. Because 
the SR-12 combines a 
.31 mm dot pitch tube and a 
non-glare screen with an 
incredible 640 x 400 non­
interlaoed resolution, you 
get a flickerless image 
that's as crisp and clean as 
a personal computer can 
produce. 

See how impressive this state-
of- the-art image can be on your own 

PC system. Visit your local retailer 
Oday and ask about this new color 

graphics team. Princeton Graphic 
Systems' SR-12 and Sigma Designs' 

Color 400. An unmatched, brilliant 
combination. 

GRAPHIC SYSTEMS 
AN INT•LLIClaNT •VD T •M• CQMPA N V 

Princeton G,.phle Syeteme, 601 Ewing Street, Bldg. A, Princelon, N.J. 06540 
(609) 683·1660, Telex : 821 402 PGS PAIN, (800) 221-1490 Ext. 2204 

Graphic Screens C01Jrtesy Mouse Systems_ Inc. ond Forthr .ghl Syst•m• . Inc. 

IBM PC, PC ICT, and PC AT at• rogl•lertd trademarks o! 1n1erna1ional eusiness Machines , Inc. 
A~ Is. mglslllt8d lradtlmark of AIJ1ll0esk inc.VersaCAD IS aregistered t~ of Talld w~. Inc. 
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Escape the 
Pragrammer·s
Prisan 

Do you feel imprisoned by your IBM PC? 
Do you spend too much time wrestling 
with a rigid. unyielding programming 
language? Are you tired of clumsy pro­
gramming tools that straight-jacket your 
creativity instead of liberating it? 

If so, you're ready for Methods-a Small­
talk, object-oriented programming sys­
tem for the IBM-PC and compatibles that 
sets you free from the constraint~ of 
other languages. Until you program with 
Methods, you don' t know just how quick 
and creative programming can be on the. 
IBM PC. 

Methods is ... 
. .. high-performance object-oriented pro­

gramming. Apowerful. language-compatible 
subset of Smalltalk-80 '". 
. . . a toolkit of over 100 classes- easil y-cus­
tomized software building-blocks for rapid, in­
cremental oooelopment of real-world applications" 
. .. an open-ended, windowenvironment that 
encourages exploration while allowing re­
covery from any error. 

IBM is a lrado:mark of 

ln1emooon.ll 8usir!e$S M~chilltj Corporation. 

$malltalk-$l is a ltadomark of Xerox Corporalian. 

UNIX ;, • lr.>dem>rlr or BeJJ l.Moratorie&. 


Inquiry 112 

... extensively documented in a four-part 
manual for everyone from beginners to 
experienced programmers-the perfect in­
troduction to Smalltalk programming. 
. . . ideal fo r software prototyping, simulation. 
databases, advanced user interfaces, and 
numerous Al applications. 

Methods also offers easy access to DOS. a 
powerful directory/file browser system, remote 
UNIX '~ access. an object-oriented shell fo r 
DOS programs, and much more. 
Methods requires DOS and 512K RAM on 
IBM PC' (including AT) or "compatibles." 
and can be used with or without a mouse. 

d.igitalk inc. 

5200 West Century Boulevard 
Los Angeles. CA 90045 (213) 645-1082 

A1•ailable from Digitalk ror $250. Outside U.S. add 
S15.00 for shippi ng and handli ng. 

Ca Iiforn ia residents add sales tax. 
Educational and dealer 

discounts available. 

CIARCIA FEEDBACK 


To install M0\-5 In your riveted power 
strip. you need to drill out the rivets. The 
Radio Shack MOV you mentioned wlll 
work fine. 

The artide. in Dr. Dobb's Journal is what 
you need if the Osborne supports the use 
of the CTS (clear to send) signal. usually 
found on pin 5 of the RS·232C connec­
tor. This requires provision of the 
necessary hardware and software by 
Osborne- check your manual. 

Another way of controlling the data is 
by sending XONIXOFF codes back to the 
computer- often found as Control·S and 
Control-0 on many computers. An arti· 
cle describing a circuit for this appeared 
on page 225 of the April 28. 1983 . issue 
of Electronic Design.-Steve 

POWER 

Dear Steve. 
r design industria l control equipment. 

The company I work ror has a steel­
fabrication shop with a lot of heavy-duty 
electrical equipment. The util ity bill for this 
shop is around $5000 a month. I was 
asked to look into the possibility of reduc­
ing this monthly cost. 

I fi rst looked at the cost calculations and 
found that the amount due is not calcu­
lated by mu ltiplying the total kilowatt· 
hours used by the cost per kilowatt-hour; 
things like kilowatt demand and periodic 
averaging are primary factors in the calcu­
latlons. The util ity company was hesitant 
to discuss these sub jects in detail. From 
what they did say. it seems that the cur­
rent drawn is averaged every IS minutes. 
and t he highest average is used to deter­
mine the kilowatt demand factor. Also. if 
an average of any previous month is 
higher than any of the present month. the 
higher value is used. With all this equip­
ment. it's obvious why the b ill is so high. 

I decided to build a power monitor. 
similar to the ones you described in the 
September 1984 and July 1985 Ci rcui t 
Cellar articles. I am dealing with 440-V AC 
three-phase power: the monitor therefore 
requires three sensing resistors. I made 
three sensing resistors {out of steel bolts) 
of 0.00 1 ohm each and three calibrated 
precision rectifiers. I would like to get an 
analog graph of the current waveforms. Do 
you have any suggestions? 

Do you know of any way to reduce the 
heavy currents drawn from the line at turn­
on' I have devised a way to reduce surges 
in single-phase circuits using rapidly 
switched capacitor devices to source cu r­
rent pulses when required. but this par­
ticular device is not applicable with three­
phase ci rcuits. 

Al so. I would like -to know the power 
tamlinued) 

http:ln1emooon.ll


.WHY COPY 

ONA 

FLOPPY? 
When you store all your files on floppy disks, problems pile up. 
First, there's time. You waste lots of it, transferring data. 

There's space. You sacrifice it to stacks of disks . And then, 
there's your mind. You lose it trying to find lost floppies. 

And ifyou get sloppy, forget it. A scratch, a cigarette 
ash or punching the wrong key can 
cause electronic amnesia, wiping 
out days of hard work. 

With the new NCR PC6, 
you 're now protected. 
The PC6 offers a backup 
tape drive that insures 
you against data loss. 

It's super fast and 
super compact. 
You can back up 
a lOMBhard 
disk in roughly 
8 minutes­
morethan an 
hour faster than with floppies . And one small tape 
cartridge stores as much as 27 floppy disks. 

What's more, the NCR PC6 runs virtually every 
important software program. It's megafast, has 
high resolution graphics, and is designed to grow as 

you grow. 
So droppy your floppies . 

You're in better shape 
with tape. Especially 

with NCR. 
For your nearest 

iiiiiiiil• NCR dealer, call 
toll-free 1-800-544-3333 ~ 

A BEmR PERSONAL COMPUTER. 
IT'S EXACTLY 

WHAT YOU'D EXPECT FROM NCR. 



Inquiry 292 

Try It. 

Then Buy It. 


PC-Write.·m 
A fast, full-featured word 

processing package for the 

unbelievable price of $10. 

Complete. You get a manual 

on disk, mail merge, split 

screen, keyboard macros, 

on-screen formatting, full 

printer support, and more. 


Thy PC-Write for $10. 

Then register for $75 to get: 


• latest diskette 
• printed manual 
• two updates 
• phone support 
• newsletter 

Registration supports our 
"shareware" concept that 
keeps our prices low, and 
allows our development of 
PC-Write enhancements. 

Shareware means you can 
get PC-Write from a frie nd 
or user group to try, and 
give away copies yourself. 
Then register if you like it. 
No risk! 

Byte 

June 1986 


NOW 
Version 2.6 
with our great new manual, 
expanded formatting options, 
HP LaserJet+ support, and 
extended directory still $75. 
Prices going up July 1, 1986. 

Order PC-Write Today. 
Satisfaction Guaranteed. 

l}"1..JJ:rz=-- ,. 

/// (206) 282-0452 

219 First N. #224y 
• Seattle, WA 98109 

ClARCIA FEEDBACK 

rating of the jumbo paper clip resistor of 
your September 1984 power monitor. In 
the current monitor in the luly 1985 Cir­
cuit Cellar. you state that currents up to 
100 amperes can be monitored; is the 
power rating or the paper clip sufficient 
to keep it from heating at this current? 

DALE NASSAR 

Amite, LA 

First of all. let me say that I am im­
pressed with your application of the 
power monitor circuit using steel bolt 
sensing resistors. To obtain an analog 
hard-copy graph. you could use one of 
the commercial high-speed osdl/ographic 
recorders. You can obtain these 
recorders with a wide variety of chart 
speeds and input voltage ranges. If you 
want to record the current of each phase 
at the same time. you can also obtain 
these recorders with multiple pen c:apa­
bilities. One commercial source for this 
type ofequipment is Hewlett-Packard. In 
Louisiana. you c:an contact 

Hewlett-Packard Company 
3229 Williams Blvd. 
Kenner. LA 70062 
(504) 443-6201 

Reducing the heavy current drawn from 
the line by a large three-phase motor at 
turn-on would wind up being a major ;ob. 
and I cou/dn·t attempt it here. 

My paper clip was good for about 20 A 
continuous and JOO A with low-duty 
cycle. -Steve 

BSR X-10 
Dear Steve. 

I am interested in building your Home 
Run Control System. However. I remember 
you did not speak favorably of the BSR 
X-1 0 system in your luly 1983 article on 
the RTC-4 real-time controller. What has 
happened to change your mind about the 
BSR X-10 units? If they have improved their 
modules. how can I tell if I have the up­
dated units? 

CLIFION WOOLMAN 
Colorado Springs. CO 

The BSR problems that Jmentioned in 
that artide were based on my experi­
ences several years prior to that time. 
Since then. the modules have been im­
proved significantly. The triac in the lamp 
modules was replaced with one having 
a higher power rating. Over the last 
several years, I have not had one fail, and 
others report the same thing. The 
original appliance modules had a 
solenoid and microswitch combination 
that has been rep/aced by a latching 
relay. The only way you could tell if your 

modules are the older types would be to 
take them apart and examine them. If 
you bought them within the last couple 
of years. however. you should have the 
newer models. -Steve 

SBl80 
Dear Steve. 

Along with about 2 million other Amer­
icans. I own a computer that runs CP/M 
2.2 as its primary DOS (the computer is 
an Epson OX-10, and it has a nice high­
resolution display). I'd love to upgrade my 
computer for faster speed and a more 
flexible operating system. 

If the SB l 80 can be adapted as an out­
board or in-board (my Epson has expan­
sion slots) upgrade for CP/M machines. it 
would really put a crimp in Big Blue's 
bottom line by inhibiting sales to people 
who would otherwise dump their CP/M 
machines to get better performance. I re­
sent IBM·s stifling of innovation in the 
field. An upgrade board with the SBl80 
would do more to shift the marketing 
toward innovation. 

I'm not technically competent in elec­
tronics-even so. your purpose came 
through loud and clear. You stimulated my 
interest in learning (rather than just using) 
computers: I've ordered ZCPR3 to explore 
this system. 

MICHAEL LASKY 

Brooklyn. NY 

Thank you for your kind words about 
the SB/80. While I haven't had the op­
portunity to work with the OX-I0. I would 
guess that it might be possible to insta/J 
an SB/80 in it. However. you would be 
wise to team up with an electronics 
hacker to determine the true feasibility. 
You just might be able to salvage the disk 
drives. power supply. keyboard. and 
display. 

By the way. look for an article on add­
ing a high-resolution graphics display 
adapter to the SB/80. It should come out 
some time this fa//. 

J hope that you continue using and 
learning about computers. -Steve • 

Over Ifie years I fiave presenled many dif­
ferent projects in BYTE. I know many of you 
have built ll'iern and are making use of lfiem 
in many ways. 

I am interested in hearing from any of you 
tel/i11g me what you·ve done with lfiese projects 
or liow you may liave been influenced by the 
basic ideas. Wrfle me al Circuil Cellar Feed­
back. POB 582 . Glasto11bur1:1. CT 06033. 
and fill me in on your app/icalio11s. All le!ter; 
and pf1otograpfis become the properly of Slew 
Garcia and cannot be relumed. 
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MICROSOFT LANGUAGES NEWSLETTER Vol. 1, No. 6 
'News about the Microsoft Language Family 

Your Microsoft® FORTRAN Progi:ams Can Call Microsoft C Library Routines 
Microsoft FOlITRAN's long-established history includes powerful scientific subroutines drawn 

from a vast user community. Microsoft C has a rich operating systems background, strong string 
and bit manipulation support, and growing strength in the program portability arena. The following 
demonstrates how easily one can call C functions from a FOlITRAN program. 

Spawnlp creates and executes a child process. In this example, we suspend the parent program 
while the child program executes. When the child program terminates, the parent program 
resumes execution. 

Spawnlp is declared in C as follows: 
int spawnlp (mode, path, argO, argl, . .. , argn) 
int mode; char *path, *argO, ... , ·~argn; 

We declare the interface to FORTRAN with this program fragment : 
integer*2 spawn 
interface to integer1'2 function spawn [c, varying, alias: 'spawnlp'] (mode) 
integer'~2 mode 
end 

Spawn is the function name we will use from FORTRAN. We declare the return type ofspawn to be 
integer*2. [c] indicates the C language. [varyingl tells that a variable number of arguments may be 
passed. An [alias] is used because the C name tor the function spawnlp has 7 characters; names in 
FORTRAN are only significant to 6 characters. The string arguments are undeclared in the interface 
and assumed to be passed from FORTRAN by value. 

The function can now be invoked as follows: 
i = spawn(O,loc(exemod'c), loc('exemod'c), loc('demoexec.exe'c), int4(0)) 

The C spawnlp function expects addresses of strings, not actual characters, so we use the LOC( ) 
function. C strings differ from normal FORTRAN strings; we specify these by the "c"after each closing 
quote. We use INT4(0) to pass the last parameter, a C NULL pointer (32-bit integer zero). 

Starting with the ref ease of Microsoft FORTRAN 3.3, Pascal 3.3, Macro Assembler 4.0, and 
C Compiler 3.0, these Microsoft languages are designed so libraries and subprograms written in any 
one can be used in any other. Any C routine (not just spawn) can be interfaced to FORTRAN. And 
they are supported under both MS-DOS® and XENIX~ for additional program portability. 

For more information on the products and features 
discussed in the Newsletter, 
write to: Microsoft Languages Newsletter 
16011NE36th Way, Box 97017, Redmond, WA 98073-9717 
Or phone: 
(800) 426-9400. In Washington State and Alaska, 
call (206) 882-8088. In Canada, call (416) 673-7638. 

Mk..,..,f1, XENIX •nd MS·OOS "" tea~"'ttd itodeMlcb of Ml<r..-ol1 Cotpon1ion. 

Latest DOS Versions: 
Microsoft C Compiler 3.00 
Microsoft COBOL 2.10 
Microsoft FORTRAN 3.31 
Microsoft Macro Assembler 4.00 
Microsoft Pascal 3.31 
Microsoft QuickBASIC 1.02 

Look for the Microsoft Languages Newsletter every month in this publication. 



1 Select your ingredientsfrom 
h1111dreds ofsources. Your 

mainfi-ame computer. Any data­
base. Other workstations. Even 
other networks in your office. 

Xerox 
makes 

abetteT•pie. 
Lasography is the most revolutionary invention to hit the 

office since xerography.
Lasography Xerox was responsible for both.
makes the But while xerography faithfully copies your 

.66. documents, Lasography actually lets you create
d111erence. original documents. 

And that means more than producing a laser-sharp pie chart. 
Lasography means creating graphics that make your 

point more forcefully.It means writing better letters and more 
memorable memos. 

It means not only manipulating your data in ways 
you've never dreamed of. It means printing on paper exactly 
what }Ou've created on the screen. 

Your documents won't just look bette1: They'll be 
better. 

Taken separately, these products 
equal or surpass any on the market. 
Taken together; they become a whole 
new way of working. And to keep your Lasographic system 
working, )'OU can ca11 on the team that imented itTeam Xerox. 

Any way you slice it, you're better off with a Xerox pie 
than an IBM pie. Or even an Apple pie. 

MLr /ext and graphics any 
way you like on the Xerar 


()()85 Professional Computer 

Syste1.11. Create new charts. 

Wi·ite. Edit. Re-edit. 

Draw ct pie an Apple 

can never match. 


MORE INFORMATION ON THE XEROX 4045 LASER CP AND THE 6085 PROFESSIONAL COMPUTE.R SYSTEM. 
CIRCLE CODE ~80 ON THE READER SERVICE CARO. 

http:Syste1.11
http:forcefully.It


XEROX 

15% 

d Legal 

Manufacturing 
XSROX l>!ld lhe Iden tifyin~ numbo<rs arc t raJomarl<s or X"ROX CORPORATION, 
IBM• i a rtgbtcttd 1rat.lc:mark uf InLC'rn~d0031 Jlus;m:·~~ M1M..:'htnL~ Curpom lion. 
Apple" ka rtpil¢rcd u·udcmurl< or Al'f'IC Compu1"r Inc. 200 

.'s market 
an 

12 % 

Purchasing
10% 

~ 

~ 

Due to in creased 

competition ; th . 

in 4Q •85 M n 


. • arketmgEng1neering b d 
been increas u ~ets have 
respectively ed 3 ~ and 4% 
Pors over fiscal '85 
~ onne/h b . 

Legal and A:: ee~ cut 3%. 
2% each. ounting, cut 

Engineering
20% 

Accounting
10% 

For information call Tham Xerox,your local Xerox 
sales office or:1-800-TEAM-XRXext. 160A 

I Please send .;-more information on Xerox l...asography. Send ibis 1 
I coupon to: Xerox Coiporation, P.O. Box 24, Rochester, NY 14692. I 

0 The Xerox 6085 Profes.Wnal Computer System

I O The Xero.'l 404!\ Laser CP I 
O Please have a sales representative contact me. 

TITLE 

I 
I 

NAME 
II 

COMll\N\'. 

I Allfll<l'.SS CITY I 
I ~'TATti ZIP rHONF. I 
I 1-800-T=xf:xc:i. 160A I 
L:-:_ - - - ~8~7-=:··~ - - _::_2~ Ll 
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3 In the blink ofan 
eye, an original pie. 

Whatever you\ie cr;eated 
011 the screen, the Xerox 
4045 laser CP can create 
011 paper. Laser-sharp. 
Laser-perfect. 

http:Allfll<l'.SS


Put Us To Work For You 

DATABASE SYSTEMS 

ASHTON· TATE 
8399. dBase Ill+ 

BORLAND 
65. 	 Rdl"x 


MICRORIM 

lU9. R:BMC 5000 


AN11.JCKET 

359. Clipper 

WORD PROCESSING 
DAC 

8 39. 	 Easy Word 
LIVING VIDEOTEXT 

59. 	 Ready 
109. 	 Think Tank 


MICROSOFT 

245. Word 


MICROPRO 

85. 	 E.asy 

179. 	 W<>rdStar 3.3 
249. 	 Wt>rdSlaJ· Prof.,!Sionol 
295. 	 WordS1ar 2000 + 


MULTIMATE 

65. 	 Jusl Write 

229. 	 Mulllmate 
245. 	 £.xecutive 
289. 	 Advantage 


SSI {Satelllle) 

235. 	 WordPerfect 4.1 

SPREADSHEETS 
LOTIJS 

9335. 1-2.J 
MICROSOFT 

124. 	 Multiplan 

PAPERBACK 


65 . 	 Vi> Plann<T 

INTEGRATED 
PACKAGES 

ASITTON-TATE 
$4 15. Fromework II 

LOTUS 
459. 	 Symphony 


MICROSOFT 

65. 	 Windows 


SOFTWARE P\JBUSHING 

57. 	 Proof 
75. 	 Reporl 
84. 	 File, Write, Graph. Access or Plan 


QUARTERDECK 

65. 	 De"Jview 

GRAPHICS 
DEClSION RE.SO RCES 

8155. Sign Mosler 
209. 	 DU.gram Mosler 
2.35. 	 Chi1rlmaste·r 
245. 	 Mop Mosler 


GRAPHICS COMMUNICATION 

215. 	 Frcl!.lance 
329. ~tr;~~~~bo 
109. 	 Draw 
115. 	 Windows Draw (Req. Windows) 
229. 	 PC Drow 
275. 	 In-A-Vision 


AllCROSOFT 

199. 	 Chart 

ORDERING 
INFORMATION 
• Mall to: 12060 SW Garden Place 

Portland, OR 97223 
• We also carry produclS for lhe Apple II Sl!ries 

and Macintosh 
• MOOI orde" shif'P"rl Frderal E'.i<pr<M Slandard 

Air. 
• Shipping Charge<: 

• US ond Puerto Rloo odd 3% (S.S minimum) 

- C.noda odd 12% (Sl5 minimum) 

· Foreign add 18% ($25 minimum) 

· APO. FPO & other US Territ<>ries odd 6% 


(SlO minimum) 

- Call for rntu on monlto.rs. prlnter5-. l)n.d 


sy.stems 

• We ~mmedlately honor coshi~r's clM?<ks, 

Fortun• 1000 and Gov.,nmrnt ch<ck$. We 
must hold Qlhers for clearing. 

• Advertlsrd 	 prices reflect o discount for 
ConrO)"LaPolnte crrdil card or cash. Add 3% 
tor Visa. Maste:rCard or American E:x:prHS. 

• Prices subject 10 change withoul notict. 
• Cu.stome.r Service Department: 503·620-9877 

8-5 Pacific 1on-Frl 
• Foreign & Locol Soles: SOJ-620-9!178 

Cooroy-LaPointe Computer Stores 
lndcpcndonlly ownod and operated by 
Conroy-La_Poinrf! C'ompul.e.r Srorr:s. Inc. 
• San Franclaro, CA 415-982-6212 
•Su.Ille, WA 206-455-0206 
• Portland. OR 503-,620·5595 

To Order: 

1-800-547-1 289 
Oregon: 1-800-451-5151 • Hours: 6-6 Pacific Mon-Fri, 8-4 Sat 

Business Accounts Call 1·800-4°CONROY 

PRINTERS & PLOTTERS 
ENTER COMP EH 

$299. Sweet P I 00 Ploller 
849. Sweet I' 600 Plotter 

EPSON 
389. FX 85 100 cps. 32 'LO 
419. HI 8Q Plolter 
599. FX 286 200 cp<. 40 NLQ 
649. LQ 800 180 cp5. 60 LQ 
795. LQ 1000 180 cps. 60 LQ. IS"' 
995. LQ 1500 200 cps, 67 LQ. 15" 

OKIOATA 
CALL 182 Sor P. 192 S '" P. 193 

PANASONIC 
275. P1091 120 cps. 
~39 . P3151 Dol•ywhttl 

MONITORS 
MIDEK 

5125 . JOOG 12" Cree.n Com posite 
135. 300A 12" Amber Com l>0$11e 
159. JI OA 12" Amber TTL 
409. C<>lor GOO 
S49. Color 722 
609. Color 725 
795. Color 730 

NEC 
125. 1280 Green 
125. 1285 Amber 
599. JC 140lP3A Multisynch 

PRINCETON 
179. MAX 12 12"' Amber TTL 
459. HX·12 12" Color RGB 
559. HX I 2e RGB for IBM-EGA 
599. SR- 12 Hi Res RGB 

POWER & SURGE 
PROTECTION 

CONROY-LAPOINTE 
s 93. 130 Wall Powor Supply 

CURTIS Sur1e Suppreuora 
30. Diamond. 6 oullelS 
35. Emerald. 6 outlets, 6' cord 
47. S.J>phire, 3 ou tlets. RFI filler 
55. Ruby, 6 oul~ls. cord, RFI Fiiter 

KENSINGTON 
92 . MosterPi.ce 

129 . M;uterpiece Pfos 

DISKETTES & 
ACCESSORIES 

CONROY LAPOINTE DISKETTES 
$ 16. DS / DD 10 

119. OS/ DD 100 
29. DSIHD I 0 for AT 

279. OS/HD I 00 fo r AT 
GENERIK DISKETTES 

II. OS/ DD JO 
89. OS/DD 100 
28. OS/ HD 10 lor AT 

269. OS / HD 100 fo r AT 
OYSAN 

29. OS/ DD 10 
Mi\XElL 

19. DS/ DD 10 
34. OS/ HD 10 lor AT 

PROGRAMMING 
LANGUAGES 

BORLAND 
s 22. Turbo Tu l<>r 

32. Turbo Toolbox 
35. Turbo Graphlx Toolbox 
40. Edilor T oolbnx 
46. Turbo Pascal 
46. Travellng Sidekkk 
59. Turbo New Pack 
63. Turbo Prolos 
6S. Turbo Lightning 
78. Turbo Pascal w/ 8087 & BCD 
79. Traveling Sidekick Comoo 

155. Jumbo Pock 
LIFEBOAT 

285. l..'Uice C Compiler 
MICROSOFT 

99. Mocro A55embler 
199. Pascal Compiler 
275. C Compiler 
229. Fortran Compiler 

COMMUNICATIONS 
HAYES 

5107. Smartcom II 
KENSINGTON 

95. ~~~R~i~~ll Manager 

169. Acoess 
MICROSTUF 

105. Crosstalk 
169. Tronspor1er 

VM 
95 . Relay 

135. Relay Gold 

UTILITIES 
ALPHA SOFTWARE s 57. ~il'ii~Rk• 

40. Home base 
BORLAND 

46. Superkcys 
52. Sidekick (copfablc) 

CENTRAL POll'T 
23. 
23. f.tPt~l;c 
81. :;;~ilgi~~~1TION 

105. Fo•lb•ck 
Fl OTGROUP 

6-4 . K..,p Track 
FUNK 

39. Sideways 
ORTON 

59. Utilities 
ROSESOFT 

80. Prokey 

PERSONAL FINANCE 
MECA 

s 85. Managing The Market 
109. Ma.naRing Your Money 

IONOGRAM 

MEMORY CHIPS & 
COPROCESSORS 

RAM CHIPS 
$ 13. 64K. 200 r;s Kits 

14 . 64K, 150 NS Ki15 
36. 256K Kit• 
49. 128K Ki,• for AT 

HAUPPAGE 
119. 8087 Chlr. 
175. 8087·2 c 1lp 
229. 80287 f>SI 5 for AT 
349. 80287 r.,1 8 for AT 

EXPANSION BOARDS 
AST 

$275. ixPak Pills, 384 K 
395. Rompage for PC 
495. fNT'llge for AT 

CAl.L Above BoMd 64K For PC 
CALL AbO\'C Board l28K for AT 

MAGNUM 
95. EconoRi\ l 384K 

139. PC Ma•L-.Card No RAM 
189. PC MasterCard 3114 K 
325. PC MuJerCard 1.5 MB 

ORCHID 
279. ~'i'l".f:Jo RAM 
279. JRAM i\TJ. No RAM for AT 
279. JRAM 3. 256K EMS Board, PC 

VIDEO BOARDS 
EVEREX 

S26S. The Edge 
HERCULES 

159. Col<>r Graphics 
309. Graphics Card 

QUADRAM 
419. F.GA+ Boord 

VIDEO 7 
429. VEGA Do3rd 

DRIVES & 
TAPE BACKUPS 

CDC Floppy Drives 
s 95. Half 1-l •IBht 3GOK 

119. ri\'~::.;•sht 36(11( 

549. 10 MB T.,pe Bockup Kil 
MOUNTAI 

899. ~~:Gl~i~":=..d'b~~!Disk 
489. 20 meg for re 
649. 20 meg for AT 
789. 30 meg for AT 

SYSGEN 
I085 . 60 MB In ternal Tape Backup 
1150. 60 MB Externa l Taro Bockup
1225. 20 MB lfard Disk. · 0 MB Tapo (PC) 
1999. 30 Mii Hord Disk. 60 MB Tope (ATI 

TEAC Flop~y Orlvr-a 
99. 55-BV Hall eight 360K 

175. 1.2 MB Floppy Drive For AT 

INPUT DEVICES & LASER 128 
109. Dollar$ & $ense 

SIMON & SCHUSTER DIGITIZERS Apple"lle, lie Compatible 
55. J, K. Lasser Money Man•ge.r 

TIMEWOR.KS 
75. Personol Fin•nciol Plonner 

PROJECT MANAGEMENT 
HARVARD 

S289. ~~~alR~iiMonoger 

HITACHI 
8989. Tiger Tablet 11 (4 Button•) 

KEYTRONICS 
1&5. KB 5151 Keyboard 
319. KB 51 SJ Keyboord 

MICROSOFT 
129. Mou.. 
139. Serial Mouse 

s599:::1tor&Software 
• 12BK RAM, 32K ROM 
• 65C02 CPU 

265. Pr ojtcl MOUSE SYSTEM 
129. Mo11..., With Sohware & PC P~int 

• 51/4" Floppy Drive 
• 1 Expansion Slot , lie 

ACCOUNTING 
BPI 

MODEMS 
HAYES 

• 1 Parallel, 2 Serial Ports. External Drive Port 
$325. Cl, AR. AP or Poyroll 

OAC 
39. Easy Payroll 

S419. 1200 E••ernal 
379. 12008 lnlt'rnal 
629. 2400 Ex1ema l 

• Numeric Keypad 
• 4 Cursor & 10 Function Keys 

55. WMl'.r~1., 
165 . One-Write-Plus 

579. 24008 Internal 
US ROBOTICS 

299. PaMwurd 1200 External 

• Supports Double Hi Res 

• Mouse/Joystick Port 

REAi. WORLD 
339. GL. AR. AP, PR. Inv or Payt01l 

499. 2400 F.x1ernol 
499. 2400 Internal 

$995 With Monitor, Printer, 
2nd Drive , Software 839 

Conroy·LaPointe 
SM 
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MUSJCAL APPLICATJONS 

OF MICROPROCESSORS. 

2nd edition 
Hal Chamberlin 
Hayden Book Company 
Hasbrouck Heights. NJ : 
1985 
802 pages. $39.95 

COMPUTER MUSIC: 
SYNTHESJS. 
COMPOSITION. AND 
PERFORMANCE 
Charles Dodge and 
Thomas A. Jerse 
Schirmer Books 
New York: 1985 
381 pages. $29.95 

FOUNDATIONS OF 
COMPUTER MUSIC 
Curtis Roads and 
John Strawn. eds. 
The MIT Press 
Cambridge. MA: 1985 
712 pages. $50 

ELECTRONIC AND 
COMPUTER MUSIC 
Peter Manning 
Oxford University Press 
New York: 198 5 
291 pages. $29.95 

MUSICAL APPLICATIONS OF MICROPROCESSORS 
Reviewed by Donald Swearingen 

The second edition of Hal Chamberlin's Musical Applica· 
lio'1s of Microprocessors might be more accurately titled 

Sound 5y'1thesis from A lo Z because the contents speak more 
to seasoned electronic and computer music practitioners 
than computerists. The book is filled with a myriad of 
esoteric subiects ranging from the characteristics of opera· 
tional transconductance amplifiers to the properties of 
binary arithmetic. While the book's basic orientation ls often 
more in line with an engineering background than that of 
a musician. Musical App!icatioMs is nevertheless valuable for 
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anyone interested in com­
puter music applications. 

The author offers back­
ground material on the 
goals. history. and practice 
of music synthesis: funda­

~·....---1 	mental sound parameters. 
tape and voltage-control 
(analog) methods. direct 
computer synthesis. and 
the growing role of com­
puters in sound processing. 
Although the material is not 
new. it represents a fairly 
good overview of basic 
sound synthesis issues. A. 
brief history of micropro­
cessors and microcom­
puters and a detailed 

68000 is also included. 

ANALOG 
If you·re constructing and 
interfacing to your own 
analog sound synthesis sys­
tem. Chamberlin's discus­
sion of computer-con­
trolled analog synthesis will 
delight you. He details 
analog system hardware 
down to the level of tran­

and operational 
amplifiers. While some 

readers may not be excited by discussions of MOSFET 
switches and R-2R resistive ladders. those with solid 
technical backgrounds will find a great deal of useful 
material. However. I found this discussion to be the most 
expendable. Chamberlin seems indecisive about the level 
of detail he wants to expose readers to. As a result. he 
combines a variety of topics under the general heading 
of controlled analog synthesis and even includes a discus­
sion of vector and raster display devices (with circuit 
diagrams) . I doubt many people are interested in con­
structing their own digital-to-analog converters. but there 
is material here for those who are. In the end. however. 
much of this section seems vaguely dated in an era when 
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sound synthesis is becoming almost exclusively the prov­
ince of all-digital devices. 

DIGITAL 
The largest and by far the most usefu l section of the book 
focuses on digital sound synthesis and modification. If 
your primary interest is digital signal processing. this sec­
tion provides a strong basis. both theoretical and prac­
tical. to explore this increasingly prevalent technology. 
With an eye to the trade-offs between hardware and soft· 
ware to best solve signal-processing problems. Chamberlin 
takes us on an enlightening excursion through topics cen­
tral to the discipl ine. These include digital-to-analog and 
analog-to-digital conversions. digital filtering \including the 
simulation of reverberation). digital tone generation. and 
signal analysis. 

In his discussion of the conversion between real-world 
analog signals and their numerical equivalents in digital 
form. Chamberlin includes an excellent overview of the 
di fficulties involved in attempting to preserve the fide lity 
of the audio signa l as it moves from one representation 
to the other. Since ultimately we perceive sound in analog 
form. the results o f our processing of the digitized signals 
will of course be limited by the quality of the hardware 
handling the conversion. Chamberlin's discussion makes 
it clear that it is no easy matter to provide high-fidelity 
signals and that there is no one ""best" approach to over­
come all the difficulties inherent in the process. 

The discussion of digital tone-generation techniques 
covers · a range of useful methods. from si mple table 
lookup to FM synthesis. Here. too. Chamberlin reminds 
us of the constraints imposed on our programming 
methods by the requirement that the signals must 
ultimately be converted to analog form : In the digital world 
we can never really ignore the fact that we are working 
with signals that have been sampled (or generated) in 
discrete time increments rather than continuously. From 
the generation of simple sine tones to the methods of per­
cussive tone generation. Chamberlin provides the back­
ground to realize these functions entirely in software. How­
ever. with respect to the speed limitat ions of micropro­
cessors faced with real-time signal-processing re­
quirements. he includes a handy discussion on replacing 
some digital signal-processing algorithms with actual 
digital hardware. high lighting the trade-offs between ex­
ecution speed and system complexity. 

Chamberlin introduces us to digital filtering using 
models for the digital equivalents of several analog fil ters. 
With signal flow graphs. he shows how to construct digital 
filters of many types and characteristics: state-variable. all­
pass. notch. etc. Included are models for a practical filter 
fo r ""concert hall reverberation" and a parametric chorus 
generator. I was struck by the relative simplicity of the 
digital filters as compared with their more complex (and 
correspondingly more difficult to implement) analog 
cousins. 

If you' re interested in digital signal analysis. you may find 
Chamberlin's treatment of the subject brief; nonetheless. 
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it is indicative of the discipline's broad scope of applica­
tion . As with the filters. we are given the basis for an all· 
digital approach to the problem. The section on digita l 
synthesis and modification concludes with a brief history 
and discussion of several music software systems. The bulk 
of the discussion centers on several algori thms and pro· 
grams developed and used by Chamberlin in his own com­
puter music applications. 

The final sect ion of the book concentrates on the design 
and workings of several rea l-world (commercially available) 
synthesizers and concludes with the author's view of the 
future of computer music synthesis. 

In sum. the range of topics in the book is impressively 
comprehensive. though their treatment is not always as 
detailed as you might wish. For instance. if your interest 
in computer music has been piqued by the recent pro­
liferation of MIDI (musical instrument digital interface) 
equipment. you will be disappointed by the all-too-brief 
discussion of this important subject. On the other hand. 
newcomers to the field of computer music should be 
prepared for a challenge in assimilating the book's many 
technical details. 

Al hough I found the analog discussion dated. the hard· 
ware versus software issues weighted too much in the 
d irection of hardware. and I would have liked to see more 
algorithms and fewer circu it diagrams. the information con­
tained in Musical App/icatio11s ls useful and instructive. You 
would have to col lect many reference works to amass the 
details provided in this single volu me. 

Donald Swearinge11 (100 Valencia St . #26 1. San Francisco. CA 
94103) is a freelance software developer. consultant. and musician . 

COMPUTER MUSIC: SYNTHESIS. COMPOSITION. 
AND PERFORMANCE 
Reviewed by Randall Graves 

Judging from the level of ma thematics used in Computer 
Music: Synthesis. Composition. and Performance. the intended 

reader will be significantly more a computer enthusiast 
than a musician . Charles Dodge and Thomas A. Jerse 
recommend their book as a class text. but I think most 
music students would have a hard time with much of the 
material. I envision the prime reader to be a personal com­
puter hobbyist who wou ld like to try some fairly involved 
exercises in musical physics. 

This volume covers most of the commonly used 
methods of music synthesis. and the level o f detai l enables 
a reader to imagine what a variety of waveforms will sound 
like. This task is not left to the reader's imagination. how­
ever. as the authors supply several references to commer­
cial music examples. 

ISSUES 
Several temperaments and the relative harmonic struc­
tures of the intervals contained therein are explored. but 
the authors withhold opinions on their meri ts or applica· 
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tions. This rather aloof and cool presentation gives the 
book a somewhat stuffy feel. 

A very good section covers the conversion of analog 
waveforms to digital equivalents and back again. along 
with the various integrating types of functions used to ap­
proximate the original signal when less than complete 
digital sampling is used. If your main interest is digital 
audio. you wi ll find this section enlightening. 

The thorough d iscussion of the ear and the hearing pro­
cess contains sufficient examples to make clear some basic 
principles of "voicing_" Voicing is the arrangement of 
pitches within a musical piece so that a listener does not 
t ire from inappropriate clustering of pitch groups. 

BASICS 
Dodge and Jerse explain how the basic concepts of syn­
thesis are interrelated. The components include amplitude 
envelopes. harmonic spectrums of different waveforms. 
and various sty les of modulation. and the authors han­
dle them in a manner that does not require a great knowl ­
edge of physics. Given the approach of the book. how­
ever. they should have included some examples of how 
to implement these functions in software. The advent of 
FM synthesis has caused many companies to rethink their 
hardware products. and a very good section in this book 
on FM will help both the computer owner and the user 
of performance-oriented synthesizers (such as the Yamaha 
DX series) to understand the programming nature of their 
instruments. 

Subtractive synthesis is covered both conceptually and 
practically with the ro le of filters extensively discussed 
using mathematical computation and algorithmic ex­
amples. Music students might have trouble with this sec­
tion. but I recommend it for an enhanced understanding 
of harmonic spectrums. 

GAINS AND LOSSES 
I found the chapter on speech synthesis useful only for 
synthesiz ing telecommunication recordings. I think a 
general reader would be more interested in sampling and 
musical-capture techniques whereby the limitless articula­
tions of the human voice could be used as a direct source 
and. if desired. processed with a computer for a variety 
of effects. 

Once a musical example is composed. the next thing 
I want is high-quality production of the sound. and that 
requires a good delivery system . The psychoacoustics in­
volved in hearing a replay of a computer music score and 
the actual delivery itself are the focus of a section that 
appea led to me greatly. Some very practical help was 
offered in these areas. which also introduce some elec­
tronic signal processors for composition enhancement. 

For my purposes. th is book is strictly a reference. I would 
point the novice computer synthesist to a more example­
oriented work. The few functional examples here are all 
in FORTRAN. which would not likely be the language of 
most personal computer owners. and they would require 
translation_ The comprehensive glossary, however. is 

(w"limiedt 
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doubly useful. as it assumes the reader is new to the ter· 
minology. I recommend this book as an additional refer­
ence to an existing computer music library. but not as a 
first or only work on the subject. 

Randall Graves ('54 2 East 400 S. Springville. UT 84663) is a pra­
9rammerla11al!:Jsl for D~nix Inc. of Provo. Utafi. He composes. records. 
and performs electronic music. 

FOUNDATIONS OF COMPUTER MUSIC 
Reviewed by Stan Czarnik 

I n Foundalio11s of Compuler Music. editors Curtis Roads and 
John Strawn bring together 36 articles demonstrating 

that the evolution of the "intelligent instrument" is des· 
tined to continue. The book is intended for both informed 
hobbyists and computer music professionals. but the 
sheer clarity of the contributions should quiet the fears 
of anybody curious enough to pull the book off the shelf. 

THE BINARY B EAT 
Computer music follows from a technology capable of rep­
resenting sonic events in the form of binary digits. Indeed. 
digital conversion is what distinguishes computer music 
from its analog ancestor. electronic music The first sec­
t ion of Foimdations amounts to a survey of various digital­
synthesis techniques. including additive synthesis. frequen· 
cy modulation. and waveshaping. 

The roots of the additive method go back to the ancient 
Greeks. This technique begins by decomposing sound in 
much the same way as a prism decomposes light into its 
primitive spectral components. The digital representations 
of these elements can then be transformed into highly 
precise analog signals. or the representations can be 
manipulated by the composer to make musical sounds 
never before heard. As contributor Neil Rolnick tells us. 
the restrictions imposed by additive synthesis forced his 
computer music team to do certain th ings "awkwardly or 
not at all:' 

These difficulties are overcome to some extent by newer 
modes of control described by Curtis Roads in two elegant 
articles on waveshaping and granular synthesis Waveshap­
ing operates di rectly on the waveform. The key to wave­
shaping is known as the transfer function. which can be 
thought of as a li ne on a grid with values between - I and 
+ I on the horizontal axis and corresponding values on 
the vertical. Granular synthesis is another way of working 
with the waveform. only this time with little pieces of it. 
The number of ways in which grain samples can be re· 
arranged using a computer is endless. and the results are 
entirely unique. By systematic grain deletion a sound can 
be made to "evaporate" or. by reversing the process. 
coalesce and crystallize from the inside out. 

DEDICATED TO MUSIC 
Some sections of Foundations are devoted to computer 
music hardware and software. and joint consideration 

(co11 tinued) 
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System Builder s9995 and Report Builder s75°0 

From the Designer Series™ by Royal American Technologies. 

Now, experience the magic of 5th generation software. 
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Real-Time Multitasking Executive 
• No royalties 
• Source code included 
• Fault free operation 
• Ideal for process control 
•Timing control provided 
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• Inter-task messages 

Options: 

• Resource Manager 
• Buffer Manager 
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CP/M-80 
IBM PC DOS 

AMX for8080 $ 800 US 
8086 950 
6809 950 
68000 1600 
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seems appropriate. This is because of a noteworthy trend 
in the creation of in telligent musical instruments: What 
once went into software is now going into hardware-the 
design of dedicated real-time music computers. 

One reason for this phenomenon is speed. The execu­
tion of computer music in real time calls for as much pro­
cessing power as performers can get their hands on. This 
was one major impulse behind the well-known Structured 
Sound Synthesis Project (SSSP) at the University of 
Toronto. This need for speed is also behind the ap­
pearance of Chuck Hastings's piece on do-it-yourself 
emitter-coupled logic (ECL). some of the quickest stuff 
around. The project described is a 24-bit stored-micro­
program computer capable of 900.000 fixed-point multi­
ply instructions per second. 

Another reason for turning to hardware involves the 
nature of musical composition. as Otto Laske points out. 
Rarely does a composer stick very long to a "top-down·· 
or "bottom-up" approach to the material. Abrupt shifts 
between different musical perspectives lie closer to the 
norm. A change desired in the ··tee!" of a score may re­
quire subtle notational alterations; by the same token. 
replacing four eighth notes with eight sixteenths may af­
fect the feel. This kind of flexibility is very difficult to get 
in musical software. Section Ill. "Software Systems for 
Music ... shows how complicated it can be to get around 
this problem 

The joker in the pack is John Myhill 's progress report 
on the creation of a '"semistochastic music language. a 
computer program designed to produce sequences of fre­
quencies that are neither random nor non-random." En­
tirely random "music" is noise. No problem there. But what 
is nonrandom music? Myhill found the answer lies in 
periodicity: In a nonrandom series of sounds. any given 
sonic duration ..says something" about the duration that 
follows it. Myhill can now program a computer to make 
polyrhythmic music in which one voice becomes increas­
ingly coherent while another voice disintegrates. 

PERCEPTIONS 
Roads and Strawn end the book with three articles focus­
ing on how computers can not only help create music but 
understand it as well. Stephen McAdams and Albert 
Bregman. for example. explain how the automated manip­
ulation of sounds can shed light on the workings of 
musical perception and il lusion-why we hear what we 
seem to be hearing. 

Foundations of Computer Music is one of those rare com­
puter books that will not be out of date by the time you 
get a chance to read it. The editorial philosophy is under­
scored consistently from cover to cover. Foundations covers 
the basic things that everyone with a serious interest in 
the automation of music needs to know before breaking 
new ground in this realm of limitless possibility. 

Stan Czarnik (2716 West Evergreen Ave_. Chicago. IL 60622) is 
a leacfier, musician. and technical writer whose hobbies include ex­
perimenting with high-voltage elecJ.ricill,J. 
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SWITCH IS ON! ~&~ . 

SHARE THE EXCITEMENT! 
Frustrated by the limitations of your current 

software? Try KnowledgeMan/ 2, the "Friendly 
Superpower?' We think you '11 be so excited by 
its power and flexibility you'll never go back to 
your present dead-end software. In fact, if you let 
us know why you prefer KnowledgeMan/ 2, you 
could be a winner in our "Sl,000,000 Switch!" 

From accounting to manufacturing to sales, 
KnowledgeMan/ 2 is a data base management 
system providing familiar business computing 
features in one highly-fused software package: 

D Extensive relational data base management 

0 Spreadsheet features 

O Spur-of-the-moment inquiries 
D Forms management 

D Statistical analysis 

D Data security 

0 Programming language and much more 

Enhance your business presentations and com­
munications with fully-integrated options for color 
graphics, text processing, forms painting, report 
generation, remote communications, mouse pro­
cessing, natural language processing, and others. 
Versions for local area networks are also ava.ilable. 

For the beginner, KnowledgeMan/ 2 has our 
extensive menu system with supporting help 
screens and easy-to-use documentation. The 
experienced user may turn off the menus to use 
KnowledgeMan/ 2's power through its time-saving 
command language or procedural language. Every­
one can use the optional natural language features 
to ask for information in plain English. 

For details on how you can enter"The $1,000,000 
Switch," see your local dealer or write or call : 
mdbs/ Marketing and Sales/ P.O. Box 248/ Lafayette, 
IN 47902; 317/ 463-2581. 

~ 
mdbs" 

~ "m..,•" and "KnowledgeMan/2"' are reg~stered trademarks of Micro Cata Base Systems, Inc. 
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IBM PC AT performance! 

PCjr price!


* AMPRO Little Board/186 
• 8Mhz 16 Bit 80186 CPU 

• 512K RAM-No Wail-Stales 
• 2 Serial Ports 50-38.4K Baud 

· Parallel Printer Port 
• 4 Drive Mini/Micro· 

Floppy Controller 
• SCSI Bus Hard Disk Interlace 

Inquiry 402 

· DOS Compatible ROM-BIOS 
• Boots PC DOS 2.x, 3.x 

· Computer Board Assembled and Tested with 
Tech Manual and DOS utilities ...$499

* DRJ Concurrent DOS 4. 1 Mult i-User O/S ... $395
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manuals ... $239 ($279 w/SCSI) 
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Floppy Drives ... call for current price 
Xebec Owl SCSI Drive-Low power 112 Ht Drive w/built-in 
Control ler 10/20Mb... $499/$649 

·: Terminals: WYSE. QUME. KJMTRON ... from $395 
Power supplies, cables, connectors in stock 

Complete technical support. Assembled systems available. Write or ca ll lor 
rree catalog. Most orders shipped same day. 

VISA. MaslerCard. Money Order, C.0 .0 . Checks allow lwo weeks. 
Purchase orders and bids welcome. Prices F.0.8 . Prairie View. IL 
ISM PC AT PC, PC DOS ;ue lr,,(k.'IJlo'lrk; oil lnl'.ernl)lt(Jln.11 Bu•~$$ M:1<:hnt$ Cofl)ON'M1on 
Cor1cur reni OOS ~s 11: 111HJeMDJ ol °'91~ Re Sl!"Bich lne Xtlbl'<C: Owt is a lrM1e.l1'3rk ol x ooc_loc•1111 p••1 15945Wes1PopeBlvd. 
- • Prairie View, IL 60069 

INC (312) 537-7888 

ATTN 
DEALERS: 

Send lJs 3 "'1ndors' 
Names From Which Yoo 

ALL 

Now Purchase oo VDur 
CompaDJ l.etlemead wla IS A 
Copy ol Your Resalll Can! 

• PCIXT r.ompalib1e 8-Slot Motlle1board • 135W Power Supply
• Wl255K RAM & ERSO BIOS on 640K • KeJbDard ...Similar lo ~rnnics 5150 

Motherboard (8088 16-BU 4.77 MHZ) • F~p-Top Case 
• Aoppy Disk Controller Card, up to 2drives • 90 Days Warranty on Parts & labor 
• One 360K OSI DD Slim Drive • 134-Page COmpuJer Instruction Manual 
• Easy AssemDly - No Soldering • Monitor Optional 

OUTSIDE CAL/FORIVIA 

1·213·3Z9·3384 • 1-800-231-6491 
NO COO, No Open Al:aKJnl · Only Ptepaid Of 

Credit Oard Ofllers. Add 10'!tt Shipping & $2.00 
Handing Fff. Cledit applecl if lrelohl Is less than 10% 

California Resfclents Add 6\li% Sales Tu 

·ASK FOR OUR 24-PAGE CATALOG 
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YOU 
NEED 

SCREW 
DRIVER!! 

..Q.. MORE® Computer 
DEPT. BYTE/MAG • P.O. BOX 2320 

GARDENA, CALIF. 90247--0320 
OPEN: 8:30 - 5:00 Monday· Friday 

~Zi.~a.:=.~~l:i~~~~rd:S~'. 

BOOK REVIEWS 

ELECTRONIC AND COMPUTER MUSIC 
Reviewed by Gregory Lent 

I n this informative treatise on the history of electronic 
music. Peter Manning takes us back to 1897 . when the 

Dynamophone was patented by Thaddeus Cahill in 
Holyoke. Massachusetts. It was the first fully developed 
sound-generator system that was operated via a keyboard. 
It weighed 200 tons and cost 5200.000. Numerous interac­
tions between composers and scientists prior to 194 5 are 
highlighted at the beginning of the book. The four sec· 
tions that follow cover developments from 1945 to 1960. 
new horizons in electronic design. the electronic reper· 
tory from 1960. and the digital revolution. A bibliography 
and lengthy discography are included. but unfortunately 
this historical perspective does not mention MIDI. 

After World War ll. the revival of the arts was accom­
panied by advances in technology that provided incen· 
tives for American institutions to support the development 
of electronic music. In Europe. Pierre Schaeffer's ex­
periments led to the discovery of the amplitude envelope 
(attack. body. and decay). This work includes such tech· 
nological leaps as the birth of the transistor in the 1950s 
and the first voltage-controlled synthesizer. The book con­
tains figures showing frequency and amplitude controls. 
waveforms. etc.. that assume the reader has a background 
in the science of sound. Conversely, there are also basic. 
almost mundane. descriptions of hardware. such as how 
joysticks were used to control some early synthesizers. 

Computers become the focus of the book in the digital 
revo lU[ion section. with descriptions of hardware. lan­
guages. and the history of how computers were used to 
synthesize music. It seems that most of the work in the 
early 1970s was done at universities. with the exception 
of Bell Labs and IRCAM in Paris. 

The desire to create interactive. real-time facilities 
resulted in systems such as the VOCOM. developed at 
EMS Studio in England. and the Synclavier. developed at 
Dartmouth College. Other synthesizers are discussed. al­
though most have more memory or have been super­
seded since this book was written. 

The main drawback of Electronic and Computer Music is its 
failure to mention MIDI. which became the standard after 
the winter NAMM (National Association of Music Mer· 
chants) show in 1982. Because this book was published 
in 1985. at least a mention in the "outlook for the fu ture·· 
concluding chapter would have contributed to its historical 
relevance. Of course. MID! has advanced so rapidly since 
1982 that Manning cou ld have written another book of 
equal length on that topic alone. 

Overall. this book is an excellent reference on the history 
of electronic music from the late nineteenth century to 
the mid-twentieth century. It fa ils. however. to bring the 
reader up to the present- an insurmountable task in an 
industry that doesn't stand still long enough for analysis. • 

GregOr!J Lent (POB 721 . Peterborougn . H 034 58) is a musician 
and composer currently u-0rkin9 witfi the S1j11clavier and olner MIDI­
equipped inslrurnenls. 
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$69 

Before you buy DBase 
Ill, QulckCode and 
Clipper, look at 
TAS-Plus 
TAS-Plusjust made it faster, easier and 

cheaper to build database applications. 
TAS-Plus combines the power of a 

Relational Database w ith the ease of a 
Program Generator. Then TAS-Plus adds 
a Runtime Compiler to produce 
lightning-fast finished code. 
Look at what TAS-Plus gives you: 

Relational Database 
4th Generation Language 
Screen Painter 
Program Generator 
Report Writer 
Source Code Editor 
Runtime Compiler 
TAS-Plus gives you power where it 

counts. You can store up to 65,000 
records, open up to 16 files at a time and 
enter up to 10,000 charaaers per record. 
TAS-Plus even reads your old DBase flies. 

BUSINESS 
r~ TOOLS 

TAS-Plus 
writes the 
program 

____ for you 
With TAS-Plus, you can start building 

professional database applications on 
day one. Just "paint" the screen the 
way you want and TAS-Plus writes the 
program for you. You can even paint 
using different colors or graphic 
characters. And custom reports are just 
as easy. 

TAS-Plus has over 86 commands and 
200 options available in its Source Code 
Editor, so you won't run out of room to 
grow. 

Easy to use features 
Add new databases quickly and easily. 
Add, change or delete records without 
any programming at all. 
Browse through your database and see 
multiple records on the screen at the 
same time. 
Restructure capability allows you to 
change existing databases without loss 
of any data. 

All this forjust 169 
TAS-Plus would be respectable at any 

price, at S69 it's awesome. 

Orderlbday 
f-ll00-64IHZSB 
Call our Toll-Free Hotline. Use your 

VISA, MasterCard or American Express 
to order today. For information or 
Washington residentscall 1-2~2015 . 

--,r------------
I-1 I~ S + 111 

I 
NOT COPY-PROTECTED I 
YESJ RllSll'" t~ lolro..l~g ii.ru. I

Oty. Item P·rioo Subtotal 

TAS+ $69 

Shipping add SB USA, 
Shlpplllg -- ­

$25 oulslde USA 

TD
WA res add $5.69 Tax 

Amo~nt Enclosed ___ 
[US lunds only) 

Namo: ____________ 

Shipping Address: __________ 

City: _____________ 

Slale: _____ z;p; _______ 

Telephone: ___________ 

Payment: VISA MC AMX Chao\ 

Credil Card Expffallon Calo:----- - ­

Card Number: ___________ 

Nama onCard: __________ 

~c. 30 dayMoneyBack Deal"' - - - - - - - - - - - - - - · .1 
TAS-Plus comes with a 30 day money BUSINESS TOOLS INC 

The following ate registered 1radomar1<sof thes,i1compa11ies : back guarantee (less SIS handling fee). 4038-B !28th Ave. S.E .. Suite 266 
TAS-Plus, The Accoun1ing Solu lion, Business Tools, Inc : TAS-Plus is available for the IBM Bellevue, Washington 98006 DBase Ill. Ashlon:ra1e; CPIM. Oigital Reseatch: IBM PC/Xi/AT, 

ln1erna1ional Business Machines Corp : OuickCode. Fox&· PC/XTIAT and fully compatible (206) 644-2015 

Giller; Clipper. Nanluckel Inc. 
 computers. Limited versions available - rz.::z:sJ 
' Copyrighl 1986 Business Tools, Inc. for CPIM and non-IBM machines. ~ ~ 
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E·V·E·N·T · Q·U·E·U·E 


June 1986 

ENGINEERING SUMMER CON- lrade Center. Boston. MA. MANAGING INFORMATION COMPUTER VISION ANO PAT· 

FERENCES. Ann Arbor. Ml. CW/Conference Management SYSfEMS EFFECTIVELY. TERN RECOGN ITION. Miami 

Engineering Summer Con· Group. 375 Cochituate Rd .. University of Western Beach. FL IEEE Computer 

ferences. College of Engi- Framingham. MA 01701. Ontario. London. Ontario. Society. 1730 Massachusetts 

neering, The University of 1617) 879-0700. June 9-12 canada. Canadian lnforma- Ave. NW. Washington. DC 

Michigan. 300 Chrysler tion Processing Society. 243 20036-1903. (202) 371-0101. 

Center. North Campus. Ann SUMMER 1986 UNIX CoN- College St .. 5th Floor. rune 22-26 

Arbor. Ml 48109. (31 3) FERENCE ANO ExHIBITION. Turonto. Ontario M5T 2Yl. 

764·8490. lune-Au9usl Atlanta Hilton Hotel. Canada. (416) 593-4040. AumCAD ExPO '86. 


Atlanta. GA USEN IX Con- June 15-20 McCormick Place. Chicago. 
VISION '86: APPLIED ference Office. POB 385. IL. Peggy Steffens. Autodesk 
MACHINE VISION CON- Sunset Beach. CA 90742. SYNERGY '86: CONFERENCE Inc.. 2320 Marinship Way. 
FERENCE AND EXPOSITION. (213) 592·3243 . June 10-13 ON fUNCT10NAL INTERFACING Sausalito. CA 94965. (415) 
Cobo Hall . Detroit. Ml. FOR COMPUTER-INTEGRATED 332-2344. ext. 703 . 
Vision '86. One SME Dr.. 24TH ANNUAL MEETING OF MANUFACTURING (CIM). lune 24-26 
POB 930. Dearborn. Ml THE AssOCIATION FOR COM- Universal City. CA. Cheri 
48 121. (313) 271-0777. PUTATIONAL LINGUJSfJCS, Willetts. Society o f Manufac- 1986 INTERNATIONAL CON· 
June 3-5 Columbia University. New curing Engineers. One SME FERENCE ON COMPUTERIZA-

York. NY. Don Walker (ACL). Dr.. POB 930. Dearborn. Ml TION OF MEDICAL RECORDS: 
1986 NATIONAL EDUCA- Bell Communications 48121. (313) 271-1500. ext. SECOND GENERATION OF 
TIONAL COMPUTING CON- Research. 44 5 South St.. 374 . June 16-18 PATIENT INFORMATION 
FERENCE (NECC '86). San MRE 2A379. Morristown. NJ SYsrEMS. San Francisco. CA. 
Diego. CA. NECC '86. Uni- 07960. (20IJ 829-4312 . 1986 NATIONAL COMPUTER Institute for Medical Record 
versity o f San Diego. School )lme 10-13 CONFERENCE INCC '86). Las Economics. 121 Mount Ver­
of Education. Alcala Park. Vegas. NV. NCC '86. Ameri· non St.. Boston. MA 02 l08. 
San Diego. CA 92110. (619) CLINICAL LABORATORY COM- can Federation of lnforma· (617) 523-4449. 
260-4539. Ju11e 4-6 PUTER SYMPOSIUM. Ann tion Processing Societies lune 25-27 

Arbor. Ml. Betty Phillips. (AFIPS). 1899 Preston White 
THIRD ANNUAL CONFERENCE The Towsley Center for Con· Dr. . Reston. VA 22091. (800) CAD AND ROBOTICS IN 
ON WRITING FOR THE COM· tinuing Medical Education. 622-1986. June 16-19 ARCHITECTURE AND CON­
PUTER INDUSfRV. Plymouth . Box 057. The University of srRucr10N. Marseille. 
NH. Dr. Richard Ch isholm. Michigan Medical School. FACULTY INSflTUTE ON France. Viviane Bernadac. 
Reed House. Plymouth State Ann Arbor. Ml 48109-0010. STUDENT CENTERED CoM- llRIAM/CMCI. 2. Rue Henri 
College, Plymouth. NH (313) 763-1 400. PUTER EDUCATION-COM- Barbusse. 13241 Marseille 
03264. (603) 536-1550. ext. June 12-13 PUTERS: TOOLS FOR PROBLEM cedex I. France: telephone: 
301 . June 7 SOLVERS. Lincoln. NE. Mindy 91 91 36 72 ; Telex: MisteJ 

c '86-INTERNATIONAL COM- Brooks. Union College. 440860. June 25-28 
ASSOCIATION OF SMALL COM- PUTER ExHIBITION COLOGNE: Lincoln. NE 68506. (402) 
PUTER USERS IN EDUCATION COM PUTER. SOFTWARE. ELEC- 488-2 33 1. lune 16-20 1986 CARNAHAN CON· 
19TH ANNUAL SUMMER Co N· TRON ICS. Cologne. West Ger- FERENCE ON HARMONIZING 
FERENCE. Myrtle Beach. SC. many. KolnMesse. PCB SECOND ANNUAL COMPUTER TECHNOLOGY WITH SOCIETY. 
Jack Cundiff. Horry-George- 210760. D-5000 Cologne 21. USERS CONFERENCE FOR Lexington. KY. John )ackson. 
town 'lechnical College. Con- West Germany: telephone: DELAWARE TEACHERS. Electrical Engineering 
way. SC 29526. June 9- 11 (0)221-821-1 ; Tulex: 8873426 Delaware State College. Department. University of 

mua d: in the U.S .. Hans I. Dover. DE. Dr. William J. Kentucky. Lexington. KY 
NATIONAL DATABASE & 4TH Teetz. German American Geppert. Department of 40506-0046. 1606) 25 7-3926. 
GENERATION LANGUAGE SYM- Chamber of Commerce Inc .. Public Instruction. Townsend lune 26-27 
POStuM. New York. NY. Soft- 666 Fifth Ave.. New York. NY Bullding. POB 1402. Dover. 
ware Institute of America 10103. (212) 974-8836. DE 19903. (302) 736-4885 FORESTRY MICROCOMPUTER 
Inc.. 8 Windsor St.. Andover. lu'1e 12-15 June 18 SOFTWARE SYMPOSIUM . 
MA 01810. (6171 470-3880. Morgantown. WV. Division 
lune 9-12 IF YOU WANT your or9a11izatio1i's publicadivities /isted i11 BYTE's Event of Forestry. west Virginia 

Queue. we need lo know about t.ftem at least four rno111fts in adwmce. Send University. Morgantown. WV 
NETWORK MANAGEMENT/ informatio11 about computer co11ferences. seminars. workshops. a11d courses 26506. !304) 293-2941. 
TECHNICAL CONTROL, World to BYTE. Eve11t Queue. Otte Phoenix Mill urne. Peterborough. NH 03458. June 30-lul!I 2 • 
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Aztec C ... The Best C 

Frees the genius iri'you... 


You've got a great idea ••• 

..• you 're ready to write your programs. 


You don't want to be sidetracked by all the paper­
work. With Manx Aztec C and the ingenious make 
function, your creative processes won't get bogged 
down in program administration and housekeeping. 
Manx Aztec Chas the most sophisticated, hardwork­
ing program administrator available to you. Once 
you've described your project, adding new features or 
enhancements is simple. You never have to concern 
yourself with the repetitive, tedious task of rebuild­
ing your systems. 

The development process moves quickly. Com­
piles, assemblies, link edits ... all finish in record 
time. 

Manx Aztec C is the fastest, most efficient C de ­
velopment system in the industry. Benchmarks show 
it ... reviews commend it ... users praise it. 

You're ready to test the program. You 're ahead of 
schedule. The Manx Aztec C Source Level Debugger 
shows you the exact C language statement giving you 
a problem. You fix the problem quickly ... you're 
still ahead of schedule. 

You've got some time for fine tuning. 
The Manx Aztec C Profiler examines 
your program, tells you where the slow 
spots are and validates your test pro­
cedure. A few changes and it's exactly 
what you wanted. 
You've made it! 
Aztec Cis available for MS-DOS/PC 

DOS. Call for details on Macintosh, 

Amiga.Apple II, CP/ M-80, 

CP / M-86, TRS-80, ROM and others. 


To order, or, for information 


Call Today 
1-800-221-0440 
In NJ or outside the USA call 
(201) 542-2121 

30-day satisfaction guarantee. Special Discounts 
are avai lable to professors, students, independent 
developers, and on a "trade-in" basis. Site licenses. 

" ... a superb linker, a profiler, an assembler, 
and a set of development utilities are only the be­
ginning of this package ... performed admirably 
on the benchmarks, with short compile times and 
the best link times in this review ... includes the 
most professional make utility ... documentation 
is clear and complete. There is no doubt that this 
is a valuable and powerful programming en­
vironment." Computer Languages Feb. '86 

" ... execution times are very good, close to the 
best on most tests ... " PC Tech Journal Jan. '86 

" Easily one of the fastest compilers overall . . . 
library provides a lot of flexibility ... generates 
small .EXE files." Dr. Dobbs Journal Aug. '85 

C'Prime (CompiJer, Assembler, Linker) $ 99. 
Aztec C 86-d Develope'r's System $299. 
Aztec C 86-c Commercial System $499. 
PC ROM (8086, 68000, 8080, or 6502) $750. 
Third Party Software for Aztec C: HALO, PHACT, C-tree, 
PRE-C. Windows for C, PC-lint, PANEL, Greenleaf, db Vista, 
C-terp, Plink-86, FirsTime, C Util Lib, 
and others. 

Manx Software Systems 
One Industrial Way 
Eatontown, NJ 07724 
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Simply put: THE ™ highest quality and 

best value in computer products anywhere. 


THE™ commitment to our 
cu.stomers is compatibility, 

quality, value, 
service and support 

THE'Mbacks 
every product with a 

45DAY 
MONEYBAC:R 
GUARANTEE 

and a 
PULL 1 YE.AR 

PARTS AND IABOR 
WARRANTY 

THE ' MULTI 384 
This multi-function card features 
0-384K memory, a parallel printer port, 
a serial port for communications, 
a cloclr/calendar with battery backup. 
and a sollware bonus that includes 
RAMdisk and other utilities . R•1au s1ss.oo 

Fuctlona• 
Cloneol 

AST" 
Sb<hcl<Plm 

$72.00* 
Special Wholesale Price 

THE '" COLOR CARD 
100% compatible with the IBM '•colorcard 
with display modes or80>125 alphanumeric 
and 320x200 graphic. R...11 P•k• i1os oo 

w~~~:~! $60.00* 
rHE '" S76K MEMORY + 
Supports 0-576K ofavailable memory and is 
compatible wilh all IBM'" PC's. R.i•ll p,1,.s66 oo 

wi!f~~ $37 00*Pm:e • 

THE ·- PRlNTERFACE 
Supports all lext and graphics features 
and is fully compatible with third party 
software. it<t111.11 Price s29,oo 

Wh~~~~ $18 50*Price: • 

THE TM MODEMS 
100% Hayes compatible 

THE "" 1200 COM EXTERNAL 
This self-testing 1200 BPS modem comes 
with auto answer.auto dial. auto redial and 
a built-in Speaker. Rc1oil Prl<c 527 5.00 

Special $129 00*Wholp~f~: • . 

THE .... 2400 COM EXTERNAL 
Eight times the speed of a 300 BPS unit 
makes this 2400 Baud modem truly 
affordable, and we've made it truly 
compatible. With auto answer, auto dial, 
auto redial. and a built-in speaker with 
volume control. Rcc•ll Prkc ss19.00 

Special $277 00* 

$60.00* 

t'lulctlOllll 
Clneot 

AS'rllO ~ 

Spedol 
Whol•sok 

1 

THE '" 1200 COM INTERNAL 
Features auto answer, dial and redial, with 
a built-in speaker, RS 232-C serial port 
and PC Talk III . Relall Price 5255.oo-

Wholp~~~~ • 

THE '"' H720 MONO 
This monochrome graphics card with 
printer port features 100% IBM ™and 
Hercules '" compatibility, at a fraction of 
their prices. Rctoil Price s1ss.oo 

,,,,,........ 
C1o-...of 
oon:u1.. 

Onph.lnCard 

$73.00* 
Special 

Wlloles.>le 
Pri<.::c 

THE 20MB HARD DISKT 

Featuring a formatted 20MB half 
height IBM '" PC compatible internal 
disk drive, controller card, connecting 
cables and installation manual. 
Re1aU Price S6?S.OO 

~~ $395.00* 

THE T~ MULTI l /O 
Feature for feature, THE'" matches 
the AST'" 1/0 +and comes up a winner, 
with serial/parallel and game ports 
standard. (a second serial port 
optional), a clock/calendar, RAMdisk 
and print spooler. Re1ad Pncc s110.oo 

Price 

THE '" 2MB RAM 
This lntel ™spec board will give you up lo 
2MB's of expanded memory. Enough to 
run memory intensive software such as 
Framework. Symphony and Microsoft '"' 
Windows. Re1..11 Price s22s.oo 

~·~ $129.00* 

THE TM EGA PLUS 
With 256K and paralle.l port is ideal for 
high resolution graphics display of 
Microsoft Windows, ru AutoCAD, 'u and 
other graphic software. IBM '" EGA 
compatible. Raeil Price s~as.oo 

\~ $269.00* 

"All llenn Subject to Av&llobUlty-Mtmbuo Poy 
8% 0...; Wholuole Prl<L• Plus Shlppl11f Thompson, Harriman and Edwards Computer 
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rl'urbo Speed, 
''AT'' Style 
Keyboard 

Special Wholesale Price 

* 
I'lll - l ..bletedTndamullaoftlllllJJISTl-~arcalnlllrp1 

Dealer Inquiries Call THE TM at (312) 642-9626 ProdUCts Company Ltd. 319 West Ontario Street, Chicago, Illinois 60610 

THE •M PC + COMPUTER 
THE TM + is compatible with all business, 
professional and personal software written 
for the IBM ....PC. It will also enhance 
your productivity with its abiHty to switch to 
an 8 megahertz clock rate, enabling you to 
run your software twice as fast as the 
IBM 'M PC. THE™PC+ also comes 
standard with an "AT' style keyboard, 
correcting the inefficiencies found by 
IBM 'M on their regular PC keyboard. 
640K standard on the mother board will 
allow you to run memory intensive 
programs such as Lotus 1-2-3, DBase III 
and Framework without adding extra 
memory cards. Plenty of power, 
with a 135 Watt source and 
lots of room for expansion 
with 8 card slots is also 
standard. Base unit 
includes: 640K RAM, 
Computer with 
One 360K 51/ 4" Floppy 
Drive, Dual Turbo Clock 
Speed. 8 Expansion 
Slots, 135 Watt Power 
Supply, 'AT' Style 
Keyboard, Fu!J 
1 Year Warranty 
and 45 Day 
Money Back 
Guarantee! 
R<toil Pncc S829 .00 

Speci~I 
Wholesale 
Pric~ 

$469.00* 

T~ I 

Thompson, Harriman and Ed~ards 


Computer Products Company Ltd. 


THE MOST INCREDmLE 
LIMITED TIME OPPER IN 
COMPUTER IDSTORY. FROM 
THE™and PC NE1WOD... 

:™ PC# 
640KRAM, 

IBM TM PC 
compatible, 
3601( 5.25'' 

D·isk Drive, 



PC NETWORK 
BUY HARDWARE AND SOFTWARE AT WHOLESALE +8°/o, 

AND GET 14-30 DAY SOFTWARE RENTALSt ... 
Listed below are just a few of the over 30,000 products available at our EVERYDAY LOW PRl~ES! 
The Network carries products for Apple, IBM, CP/M and most other popular computer families. 

GAMES & EDUCATIONAL SOFTWARE FOR YOUR IBMGAMES & EDUCATIONAL SOFTWARE FOR YOUR APPLE II & MACINTOSH 
tpt.... .ad Sl ~ •nid ~lat •adl litl9 oro.nd from bttow..C,..._ .od II ~Md Mndlno kif Met! liDtl onMr9d "'°"' ~.) 

Whole..,. -· 2:1.00· 
..._loo M-&C-~ ll.00- P1lallr MM: T--Only
Alny• Horrw Aa:our1'11'1t'·M.tc °"1' 	 $8.W Ml.._ COfftpl.111"1 Mac An..dt·i\Ut ()Vy 

21.50' 

IJl~hlp ~Nry«it:JI' lt.'71" P1nav1n Gt~ t.Ugtolln a .t1· 
lll'OO«Dund Lode ~ 17.2' P~ Pm.sa,. °' X)'Phvl 20..oo' 

Uroditf"tMJrtd ()qal;l1or t 7 .00" Pfflg• T1aM)'fvAn1.,.I.~ (Wy 20.00· 
l!lrodlrbutld PnfW Shop 2•.rs· Pn)1-Hlon.a Softwan Tfll\o'l.d , • .,,., 1t.oa· 
,,odttbunc:I Oarnt .,,.."' ll.97" PryofWy Sohw.,.. ForOlddtln Ounr 21.00· 
CBS ..-..,NGRE '"". Seort>o<ougn - r,.,.. tt,7$' 
ces ...._.,. ... o.nn 2U7' $cari>on>ugh R..,b.,._ 21.00· 

ces ""'"' 8ndiJo ...,;, EMy 4$..00' Simon & Sch1.11ter T.tPl'l1 Ti.Cr Ml 21.25' 
OwnbttpOMt Thlt l#ws Rootrl 2ur· ,.._,_ w..rmty 17.2$' 

)1.00" S.,..Tk'h KrJt:INOI~ 1Lt7" ...­21..SO' Slr·TICh Rncw ~ t Ltr 
lll.2$ ' 

1st 8yl9 smooart TAht..J.CK (Wy ...oo· $ollloglc"'9'>f~n 
o.-D•vt4t0tl --5/»0<I-• 

21.50'Wooo AIUCkf -ogle fW</ll•-­
27..25'

"'- o.v__.,...._._ z.t; .75' .,.$.pflln• Qr ~ ZDo Fau ...,• .,. 15.2~' 
... _ 	 s._.ur 

~4..711' "'"'°"" ~ t#y o-..tdlw ~..,_, ~.,~ 200' ~' -· SKwy • ...,,....,,_ F_._ lt,75' ...SpinnPI' rn. .t.Ji:lf'A'TIL""V r~.,._. 2077' 
~ mfr'IHt OI Z Ol'I; I 20.W 

11nroccwn ~-, G"6dt a SHs;aalrM 11.75" ~':;"~J!=~ ?$,00' 

lnloeom ~~°' Wdt!l 21.rs· w~ om0p11Yl., as.oo· 
lln•oaam Zilr1' Iii or Jtr 21 :ts• V)Oe.·c FVll PKl·M«On/r 19.25' 
UytrlCI FIO"\I Ont..U..C Orly 15.00' \ltdto& "tx:' Ctitd~• & ~ 2!.11· 

Mnt• Conc19PU TIMI '21.00' Vlrt.1.11ICOfl'\tll,...\¢1 Mlicto~ t7.50' 

BUSINESS SOF1WARE FOR YOUR APPLE II& MACINTOSH 
tP1e*MllOd$1SO~.OMftdlinttOl'Hchl.U.ordefadtroM~· 

~Le ~ W'Ofll S,to.00" ~Micro.afl Wt"!'d lof ~,... $102.C)(I" 
Bof1and 11n"m1dONll TUtoo P•IQI 30.00· t,.MJc:rotoll F• u IJIOl\r..11P Htt.oo · 
BPI Ge.. AP, AA, PA 01 INV 1to..00• -..MkrotlOh ~IQ#~ 102.00" 
!roderbund &ad!' Slrdf WnCM 37.25• Mlctoton $IC IOI~ 1'9.00• 
c.ntr.I Poinl ~ rr Pfvf or~ tr .W.~ 11.25' Mlcrotoft ~ !or Mtoftoth H .00' 
Funk So~.,. $drw"Y'f ze.w Uonotnm Ooks a Sonw '°'Alli* " 55.oo· 
Furtsof't Mausm ICUIG• 1iiofto9".m ~ • 5dlns'9 lbt ~ ?0.00' 
Hab.11 H.tl»t#I 40.00' ~•I• ~ b A~ Afig'I St2'f 200.00· 
Habl Ol.iivUM' t7.00" PJOYW °"'8M.IO'<AUc 0nty 1)11.00' 
turvwd M/llC AUnaper 21.U· ~bit Sottw.ar• 5'¥\SIOM ~ l'\f 151.80' 
ttu1'ftM Edoe IWnd Proo.I 22~00' So,,cnn FliltC'f Fotitl lot.oo• 

• Hvi1MAE11tg9 .S.S!c1pi1 110..06" SOl"tect.lllkro.plam• UCSDP~ 11.00· 
~£dgit' CO'nmUl'llCl.t.mE• ta.oo· Son~Art• 11CSoh•tt lOIMac 134.0()"

• L."""9V""'4M••• r11 • ru"".ux '1..00' So'1WU9 Publ~ 1¥5 F•- ~~r.. rl' Grapn n..&0· 
M.M!ISttff4 fi/fc"-'«0Nt u.oo· SIOfl........,.. DB Mas,.,...,._ rCIO- 95.00' 


... M[CAtU" ~~~ 17__!.0< T•lo1 ,,..,a.Mb Ari#! IS.OD• 

HARDWARE FOR YOUR APPLE II& MACINTOSH 
{PIH•YlllidS~and~)n;Cl\,wQHtoundln.f4tfklnti:ttlOpt'cf . ~ 

DISK DRIVES 	 MODEMS _,. 
"""MlrcromocWmlre~fcont 512500' 12 5"'A1p1 AJL IOOA Ovit Atlf* Drnft 11t 
MoN11ioa J11,pP11rC.r1 uus· rJso. 

~WC 400KB EDc!mllOwe 34t:ts· ,, 50) PrOIMthtYJ 1100A 276'-00' (6 ()Of 
ConV9 s 5MB Hlta0r1"t ....... (1011) towCo.M •XJ04iud.l!J,.,R;lf~b~41 

°"*c... 

1.25(1"'1' (1100) PronMct....Promodtm s200 moo· ;o; OO¥~"'""'°""~~.1°'9 
w11.Qc:Pilc4 °""""''"'°'*1sll 150.00" Z- lo•>•"_,,. 95.00' 1?50flllMaoSciJ.2 14lKBC>M t500J 


.MtMifA,ppW)().'ft ~~·fl'ffOO.~
...,.,Sa_...._ m1cr <7501 
.. P•rwd H Mac 19 l-U"1 °""9 $(ii.DO" I 12-29} ACCESSORIES 

so.oo· ,, 49'I> ,.;:::-,:;;. :oi.rs " " " °"" "6.00' 1:1 Olli ::::::: = =~ n.oo· ( 1 $1)1
H.oo• (2501•PC~..::-;;ai.;f1111HN1lJh t~OO" (2SOI ::: ~=~.cK,,,.p.d 20.50• (r!DJ 

,..:::::::,~~ 22.S.OO' t$0W wFH BUl'IOttlOt UI 
~!!Mf!~•D,...,.lbtJ.tAC m .oo· ,,, S1J Katt•lr.g~on Oust eo.. '°' """c 7.50' 1r.SOJ 
Tkm81 ,0418MACOnrt- 99.00' '2 1SIJ 0t .,.,..'\tl!W 
lkMat 5.uB.MA:~ .....Hf t.235.00" (14~ KaMlr.g1on $YIW Pld. ....... (3001 

BOARDS AND BUFFERS K ....1og1on S..00 P"""""" 2uo· (2501 

Al..Sl·lnoi"" 'S11S.00" tr50J 
~~VO-lr...-Oooti 15$00" ~= :='1:'v!:r.mSa¥WF•n (30Clj
Mb'osaft A'~ Soflir::'.lrd'lf 24U7• 
Miaoe.6.~t-OX 5500' ~= K...a. "-i-T""'1>T.- (150! 

OfM09lilluOGr~• M.OO• (1SOI M&R s.,,N14.""1RF,.__ ...ocr / 150) 

Or•f1911 liilliefo Stnll Gt~Qf:lillr 6'00' (150I P(:Ne- ~'"'"""Su<ilo :zs.oo· /1$/J/ 
PCHetwun. l#C•trl 3S.00' 

62.00' """ PCHetwottt-·OvM~SSOOO!Pfftn(tJ,o..o/ 10} 7.iS' 1100)Ol.llOr•mAPCJG Gr•~.wtd«t fl~


°'*"am•AAM to u.oa· aso.i PCHttwotti ''~°'.!il«r" 1.s.ts· ,,so, 

Ou.dr.m~ll'at~·~ i4o.oo· 1?5111 _,,_,,,,,,.. c... 


Ctrdl E1p.JJ1tCUDlit-'02$6K 

~,~ "SOf SOny~(M;°:...rrio.~-:' tor~:,.,.~;·­

MEMORY CHIPS MONITORS 
(Alt "'""°"fChlps«luara.Nffd '°' lM!) 	 ..........
- - --eon-..~ $110..00- 13001 

" MK..__,., Upp..,. rtu rilC~IJ ~ V"'11Jro31.'>CM~•.An1Cier' 120..00' (JOO/ 
()wttflfwL-~"",t;'Dll'' Nndto\ V.ll.100 "'°"" 19.M' Tpj)t ~ 1-3Q.OO" (JODI

•MK~AMtettip. 'l_KhJ '.DD" troo.i 
" t5P:Op\111WMCR•1111Chllip• lfKN 2.90' f l 00.I _.... Cob-"'ON'EWI~ 215.00" '""' 

'"""'.. Cobf"1t)NEWll/ighli..RGB lM-00" /16'/
• 12'llC lflMAT~Nd. Ch11Ps fC.1Cl'lf 5.!IT I I OOJ ~ Cok>l122 Gfilphc;sUonia •4.0.00' (f'9J 

..M~n•'w'Cl..1 1r nL f6A.I TfPl'Alntli!w 711..DCI" tSOOJEXTERNAL MODEMS .... prNl~~mn..ic'lw..--
.........,, ~ ezpn<• S20S.OO' 	 (5.001 
 Prtntlt1an HJ(. r2 RGB i\.bWor 399.00' {f 601 
""'" ~,,,300 t2~· ""°' PrtMtton M.\X·'~ ua..oo· rsooi 
...,... ~ •200 J.40..00' 	 ($00} KbiJ' ~ c-. ,,, l.fonO Card 
"'.,.. ~ 12006 JM.GO' 	 (150f 

OYadtam OutdO'VOM Ir 111..0lr t6 2-'J
MVI ~ 5'nlnDom tr VT JOO E""""'°' 640xt!OO RGB .,..; , , · SCIHNHIYN SmMrmodrfim 120/J/B NGwW a5.ocr t2 50J 

8'ool. ,,,_.,, .....,.,_c...• 	 ....,.. .sm.1M'!Odfrm ~ m .oo· rs (k)J
PC NI"""°"' WfMll r2006PS 11g.oo• (2_50/ Ta_~ 630~~RG8~ ll!LDO" (e21) 

~A_ _ _ .,_,,.,..,.,..-s.n-.._.$1ot_C- T•un 8"" ;"""81 lt«S (1""6"'10} 431..oct' frO llllJ 
Pl"CWM'lhMI• AoNIMm 1200 241.00• (t.OOJ 

BOB'Clll'd ~ dlrfc AT.TComp.lffN 
.. U.S Aobofk1 eo...t 1"-0/JBPS Jts.OO· IS 001 Uf'llttl ZVJJ f231M GIHff It.GO' (2 SOJ ---"""­,.. U.$ Flobotkt PnJllllOl'fl I~ 1H.OCI" {it 001 H9' Aos.N:Jr'I Glaro11 

TEllMS & CONDITTONS 
"PC~IC--~ P9'f'lu.t ft 1111oPm1tiewha1Hllte pnce,_.9hipplng_ All i:irten...nect•l'llGUl\at9DDUl'll 
................... $2..14).........--..............._.____
°""""_ 
~COlllOll'f1Cl'leQ.lilMaM.. 10'vlO't..lf'Qela,'SIO~M ;rtce11Yt,ICll lOCNiflOl~l'Qlll'Oticf' 

TREHT8EFORE 'l'OUllUV-MM'lbetl 11'1~ IOIC*I ll'll P£TWOAK't ButlMsJ Ind Gemt IOlwar'f fWUJ LiCtlraH 
.,_,,.-..,.l•PIOdUcltkwetul !4 (RtguliJl)or)Oi'llf'lrJrrtlr> ...ill Wlmffhweut t\lllCl l And fhtNETWOAK"w~ 
tl\lllOHWI WMUINl'IOtMtllOft_Wilf'tr&TlbliWlMcell-.N.t~OFncMEMDERWHOLESAl.EPRK:t R~tlilblte• 
·~ lifl 18M1Appla/MAC• nd CP/11 FGmw.iLHfil'CIWiltepncn htghl1lod l.,- .. r~ l'«8nl IMP pttm ntdUdloM. 

Who'Hllle 
ATI ln&roroPCDOS""' un Sa:J.ou• .,._lnfocom ~ cv s..si ~1400" 

AT1 kttro tl04A$1C 23.oo· Mkf'090fl F'lif;Jl1I $nut.., ,,,,,,,. 
Oh'"b"'n ICMa(-~~) 3.1.00· MolJM SyH•MI PC PMM'-1Ufft y04i( PC It.ts· 

Uh,..chlp ~CV'Oll 8.wun or 1}QlOr'I 19.7.5" bM'oA Coifot'AfM:WllfOJtl,f 

8roct.fbund lodt RIJlf'IJl'lM 17 .~· ~--l)J>o 11..ts· 

CBS Gof'ltl"I St. MM» Enr •o.oa· Sittta Qn.-Une CtosVW. ILOO' 

CRS ....IOm!rlfWSAT 50.oo· Slott•On-Uno ""!>•~• a 15· 

cou Tr.uwtp tor \\btdmr 	 :t7.25" Spec_1rwn Holobyta GATO ...... 

26.SO" 11>$plnu-.., ~"'fl %00 II\...,_.. ec....c°"'-• '""""'~~ 	 '' n · 0.Tkbon .,_, Bii•• )'.twd.M.ad.f ?1,50• S ""> \~ F.:• I.~ Hr, Ddik DaN 

D•,ldtOn 5pHO ~lldet II 31.DCI" Fl'i ,-......IR'°'"" 


1-4.00' • Spft1fta}itf 0-. Clrlh• ...., 

n .n· • Sc*n•ltfl Am.r.r ~ 


lndMthr.M n. ~ftlr ··~· 

=~~DOS $ubl._ ....,,. __ 

...hlfOCOfft .!alt. I OI 1V~u 19 , 75' Vlr11111I ComblAllks A.fcliio Coot.OrOOit 

BUSINESS SOFTWARE FOR YOUR IBM 

CPINw add S2.&0 ~ •nd hMcling t·cw eacll llttlt orcSeM "°"'~) 


• A,tlUoin-ltte 0S..W Ml ~$.00" MlcroPro "-'OiclUll' 2«JO 209.00' 
•	 A•Jlllllf)ofai. FrMtJci"' • N DH.DO" MIC!JOl>tO W~SW' l()(JIJ • 2SG.00' 

BorlMd TUlt'Q PQUll lO.OCI" Mlet0Alm R8aH SOOO ns.oo· 
205.00'Bot-1*1C! ~Wf'O«)CIWtO) >•$' M- Ceomplw 202,00·

"°''"""~ 2$2.00' M_._ Ht2.DD' 
~1 . 75' Mlc:toaotl WOrcr-L.ai:MI' V~ 10 

8Pt Gt. Af1 or A!P 
6"' ,.,,, 212.oa· Mllctowh o\fOllM 107..00' 

q , '1'$' J.\OnoQ•'llfl OPIM$' & 5-ISCt 11$.GO' 

BrHk1hrough r~ 230.00' ..~lllmllt .........ANIW t'.Sl(O<V i,.·....,, 11000' 
-..c.ntral h int ~ II PC 10.00· ~ No1oit ~ 3 J 

""' ""'""""­ 4 SOO' 
Concap11'11 ltutiumenta Oed ~t!f 157..00" O.m r~ Wor'Cf'Pfus 15"'1' 
D91lal Rne.ref'I OR lopo 75.00" 0ptn Sp1111M PO S111H u..27$-0<r 
Olgllai AIMii~ GM!t DIN'Jap 25.00' AlllWG~AP fNm!.V 
06Qtt:llt RH..tdl Gom Or..­ n.oo· Paww:r a.. ~ Blw , 55.ocr 
Enec'tronk• !nttpr.p'lel: 1.u..oc:r Roi Wodd G.t. A.P A..R ct 0€-W\f ...:a.so..oo­
Fynk Sofr#a.re SdP'ait'I U.00' FtotftOfi ~Vlf~ 3 •i.oo· 

. H.,.,..,d ~WPrlJ o\ f~ 115..W Ay1n McFINnd /fM COGOl 40tv Srs1emt s20.oo· 
HIUY&rd TotM Prqioc1 ~ 	 207 75'225.00" "°""""' S#Mll IN V. d Pr«~ 

.....,.,., ~ rr-Nittw VfJW£rrJi,lt;lfot '8.QO' -..s.mn. 1Yora • s2000· 
• Hununt:.dge ~,u "1111Erlp* 21 DO' • S.1..lt. Soltw'..,. ' Ytlld Pf"'fKJ 1ao.oo­
..... ivt'l'ltl' Edt• """° PtO#I 22.00" Softcnft FMq FQIQ l2$..00' 

lnlocom Comlrsrone lS.bO" Soft..,.. Publ~ PFS F• WnM,Grapn 

UfMtN WX\Stt1'ilW '" 
 •M SO" So'1'illttft ~bll'lhlnS PFSQJJ):)tl ..,,,,. -.- lolu• o....40~1 t~>1111 r-2·J lt! oo· Sorc"n ~.II; tN IU.oo" 
MOii& ~<' ia...oD" XINIO AtMilv 2:47.4G~ 

HARDWARE FOR YOUR IBM 
(Plt-sM t6d ~ aftldhfndlittog "'-'Ot1 lound In it.lkl. Mil Do pric-... , 

DISK DRIVES - MODEMS ­
S2.1 oo.ocr fd 3"J Tttr .lnt'l!mlW '20fJBPS "'°'*"" nt.oo· t2 SO/ 

tow Gos! S/lotl 5"'l HltyeO c.nw- ,,_,, 
J05.DO' Q_SOJ 

VIDEO CARDS 
~• Coler Card wf'.,,.,_ lbt SIUOO' 1251>1 

(i48J ...~...... ~ Gr.-.=s C.MI Kl.DO" i1.SOJ 
Partdl.,. ModMlar GFlltf)l'G C...O :1-19,00· ~ 501 

112iJ ._, ·1111 EGACOwt 2,t.00· ..~ ~· 
fl :l>J .. Tl I I H?20 t.bno ~ CO 13.oo· ~ 5"1 

I ,.....,,~, f 

IQ.GO' 251.<, 
2".00' (Z50/ 

MULTIFUNCTION CARDS • 1111 c c.... 
'-"*.MAitt.mt.Pfltl-O'lc.to S.139.00' (150J :r:.:m~C.:~~~°"1¥ l4<l.OO" l>SOI 

• ~1 S.•J '"'' '" •"'"'..,," ,,s.w rJ~i.l GtaprvesN!'IJIM 

:rr= ~=:;bM"' ;::: :~: "STB G--il 1PM• 
t..,,. .,..,.C.,.,64" 1&0_00" n50J ACCESSORIES 

.. nn 51~Mofm(lt~ ~ .. t:W 3J.OO• 1ZS01 ...8,an.diNNNDStOD Ol1bllH I e.as· ''°°' 
'ftlf: Mul'Q.384 fJolrd 12.00• ff !OJ &MrMHO' b' t.hl N<>t ~c' 

AdaneOll1"'8ASn •$11Pal!.Pkts." • OS.'00 llU11f lb!• Speclal ..S!i"•a. 
fnd&.tctr.swplO.JB 4f(tioJf'.1,p.MSOI p~,,.50 ,..ii,~.-1'11.a.c.wt.f 

""""°"W'1 Ml'toll. SOit"'-' t~ c...t..-.dbL l~t 
par • d ocHCill'cnWunrd -..Pc Nttwofle ~tft'f"IW !,xi ~\ !T 7' 00' c50t'IJ 
~;tttUMIOif'G' JB\'-f'CPo14'fll5'4lP'f-GW:I l"OI# "ChM"ntt 

.._ I Ht 	 \! tUPI..<•'' 6000" f~5"1 C..,.c>1y.i111tKT GOClilf'•.atJ..,r_,.&>- . 

.,Af(.j,, c • ,.. d 
 · -·~f'llHd~• ""''#tdll'\W 

Oludittim~~wJOK 110.00- OSOi' ~CllJ.~ 

°'*kMI Ou.Id $ptW A.Kbo 9o.wi1 lliOJIO" SMAl'CO.C..-K-~ t ..... ( 100) 

~Cloliiwt~~--c.w 141.ocr 1150!' 1or totus>~Mullrnil.w 8'111 Ofhels 


COMPLETE SYSTEMS .._..,. 
As:icN9~iib-.M' Srl191'ftf CtU "COMPl\OHMr~P~ 

AT&T .OJOOPC r:IV1 11.110.00· (>' 'Tfi~ lo.ulHia"1/0rM floAPr·1~ 


-
•2 1 ' """"" r Serwfl' ' ,..,..., MaM l'C8'N.SJ11,.,_,:00SOO·fOC,-"6Jf 1.l U ;.00" 1 I 

A.l&l 1JOOUntJ PC l~.GO" t7'l'OJ "18M PClll'Qtft101i10f,11ttr>. ~ 1.•tl.OO' f3' gr1 
IOM81Uta0tsMl~l511K lllM l"CJAf8'M$~1tm-f 2MB :U7'$;00' 160'1J 

COM.flAO OnAPiolltpco S'.:tell.IJ) $'j/loll.'m 

11tl 640i<J • "IOPflll raue 1rw 0-.PI IBM -·-Al PrutnSlo'Uil s..,rem CA&.&. 

llM'8 ,..,.. ar...-.JM'OIMO' I 2W fto.(Jpyf'lOAl8Hllldtbkll $«/ I Pw!S t;tw: 


PRINTERS 
• C.tnor1 .t.'.:.,., 10 r.1. ~·. U.-500" I ··~1 • -N£C JS. J.JCPStOPar.­ s 59111.acr·trtJ 

I ..'$Jl\X.0t ;,., '°"NtC JS)OJJOISllflltO..W.,,,. uo.oc· 1r,• 11 
~CllllM Al' I$ f,1 ~ JSO 00- I I H1 " NCC USO j~ ittwir.r 99 5 .00' r1 1 

•6' PS1r1icot.1r • a...e: • NEC A"*" '>Cf2 hf!Yt COlorDaf Mltr 1 sn.oa· , r1 ,.,, 
• 011..1.l'if'-l'0'.01'' HO.GO' f1~1 Obilat.4«. ,11Nttw11'0CP$lt0 CALI. 

J ...PS ·90C0t lrrc • le Modlf'FftdlJU Gt~ • mmot 
• c.11...UY lS ,._. "° • 1100" r10ltJ1 ~Ml rJ1Ntt!wSJffA~ 

2\.IOCP$JIJ~·foc • ..... NSOCP$/L0"""'1tl/T-tldll:JJJGI~
• 0t11.... , ........ u flf\V' 315.00- ,. ,4.., Ollw... COO' 20 fOCP$I fOO • __,

HC ~--- •IJX:nl frac. $.te Cotn/10 Modf/'811~ • .wor. 
" (PMI"! I .l IO IOOCPS J Ul.I IH.00" '' JOJ 

f-M OIUdlta 18M""*"•«" '1Jt (5.Jma!f 
• (ptOrl fr,, lH.00" f6 ' I C-20 
t- t:DIOfl f~~ ' . ~ tStOO" flfJ1 Oludollla 41l4•P 100CP$ IJXOC. CALI. 
~l0NJOC>14W' lSO~fOCPSt<O CALL ~MtfJP •ISOCPS IMdli-Pr.I~ CAIL 
lPfOllSOlOOONfl'fl'~~ 1.JY..00' ,-n~ Oldd.,• l 4110P Pactm.trt 3'50COL CALI. 

JlhSCPStOl.li;>dfoll l f:l:PScr1 J3'KOl o..m. Sprw J r/46 40CP$ L«ror Oulloit)' 1.155.00' f2• OOt 
~O.C.J5l5CPS 	 SM.GO' f l 2ltJ Stttt Mic:rolica l'oww 'WP« racPS 300.00' (t4'1 

tC'ik¥"QcM~l"ntflOI 'TosMb8 .PtJ4080COt1r44CPS 430.00" 1!>:>9! 
•U( C lOXJ.:'OCPS LI) fl'.lr 5 70 00' f~ J 001 'T~PJ41/"'"'1lrOCP$/IJ1CQ. 5".00' t15 WP 
~141'.C .~J«:PSt• •Ou.11-1,,r,.,.1..., !l t 4UXJ' tllOOt ~.Pl5J~?fJllCJ"SJJJ1Cot. nt.OO' f7JO«f 

Copynght t98!;, PC NElWORK. INC_ Prices subject to change without notice . 

http:1.155.00
http:1.l'if'-l'0'.01
http:PS1r1icot.1r
http:S'.:tell.IJ
http:1.�tl.OO
http:1.lU;.00
http:11.110.00
http:p~,,.50,..ii,~.-1'11.a.c.wt
http:fnd&.tctr.swplO.JB
http:S.139.00
http:MAitt.mt.Pfltl-O'lc.to
http:Sofr#a.re
http:t.235.00
http:0418MACOnrt-99.00
http:J11,pP11rC.r1
http:rCIO-95.00
http:Aa:our1'11'1t'�M.tc


APPLE/le 

I I64KIBMPCMEMORVEXPANSIONKITIS , 
Quantity Discounts Available . 

;1741 	 Set~ $9.00* 
9Chips 

5Y4 "DS/DD 51/4'' SS/DD 31/z'' SS/DD 
Bll. 10 

~~,:9..§2:: $15.95* 
Free Flip7:0~ ~ 

ea• • 59* oa. .47* &f'lle Case 

112 HEIGHT OS/OD INTERNAL PC HARO DISK 
DISK DRIVES LowPo.,,er/AutomatiC Bool. WOrks on standard PC's 

and Compalibl<>s. lncludcs dri.c/conlrollor/cables/The Network bcrySd1rect mounting hardware ttnd inslructt011s..and makes lanlastlc doa Is 
with manufacturers like MPI/ 

Tandon/CDCIShugart/01>mel 
TEAC and olhers 10 b<il\9 yQtJ 

hmtaslic: prices on Name 
Brand drives tor yQ1>r PC/ATI 

XTf1r/0t Compatlbl 

$85.00* 
O unntity Dls.c.oanit:s Avlllh:tlWe 

Full Of'le year warranw1 

10MB 

$340.00* 
20MB 

$395.00* 
Ouartt'1y Dr:sc:om\1A\oallnble 

V\brdPerlect 

$180.00* ea. 

MultiMate·· 
*Members pay 8% above this wholesale price plus shipping. 

CALL TOLL FREE 1-800-621-S-A-V-E (m'!'~:,Sr!~~.) 
In Illinois call (312) 280-0002 Validation code: 8366 

Customer Service and Order Status (312) 280-1567 
TM & R-RitQ~ter ll!!d traditmarb af CBM/COMPA.Q/APPLE/AST ResearchllOTlJSfMunimate lnt.JtoMEGA.. (nquiry 2S8 

PC NETWORK 


SEE WHY OVER 150,000 HAVE JOINED 
MAKING US THE NATION'S # 1 SOURCE 
FOR EVERYTHING IN COMPUTING 

• Our 600 Page Wholesale Catalog
Over 30,000 products priced al Wholesale + 8°6. Anything 
you will ever need at a Consistent low price... 

• Quarterlv Catalog Updates
Your Calafog is never obsolete! Keep on top ol the newest 
products and latest price changes. 

• The Printout 
Our newsletter gives you fel'ltastic specials a/og with 
unbiased analysis of new products and industry trends. 

• 10 Dav Returns on any Hardware/!
If you 801'1 '' Uke any hardware product-for any reason 
- return it for a refund. 

• 1000 + Title Rental Library
14 to 30 day rentals on over 1000 different titles. 
Try before you buy!! 

• Size Strength and Stabllfty
The Network nas ovet 150 employees. 45.00 square 
feet of office and warehouse space, il'lvenrory valued In 
excess of $15,000,000 and is ranked the largest computer 
ptoduct supplier in the nallonl Our commitment is to serve 
our customers and our 90% repeat business rate is proof// 

OnLine "'Bulletin Board 
Download "Freeware" from the nation'S largest single 
concentration of Public Domain software available/ Gel lied 
into the nation s largest technical information network! Place 
orders. get tech support orCOl'ltact customerservice from the 
Networli'S Online. " not just a bulletin board but a complete 
customer information network. 

CALL TOLL FREE 
1-800-621-S-A-V-E 

(Ord..rs-Membe<Ship and Advic~I) 


In lltinols call (312) 2'80-0002 

Your Membership Validation Number 8366 


You can validate your membership number and. 11 you wish. 

~ place your lirsl money-saving ordel over tM phOM tly us.ng 
It..~ our VISA, MASTERCARD or AMERICAN EXPRESS. Our 

nowledgeable sates. consultants are on duty Mon.·Fri. 8 '.00 ~ 
AM to 7 '.00 PM, SAT. 9 :00 AM to 5 '.00 PM CST. - ~9. ,..,
" PERSONAL COMPUTER NETWORK · ,..,, 

1, 320 West Ohio c.A, 
Chicago, Illinois 60610 · ­

Call now...Join lho PC NElWORK and starl saving today! 
Customer s ..rvice and Order Status (3121280·1567 

8:30 AM lo 4:30 PM. Mon.-Fri. CST 

r-----------------------

Pc NETWORK• MEMBERSHIP APPLICATION 
YES! Please enroll me as a member in the PCNct'><lfk' and send my 
catalog featuring thousands of computer prod ucls. all at just 8% above 
DEALER WHOLESALE PRICES. I will also periodicafly receive "THE 
PRINlOUT." a special up-<lale 0<1 merchondioe al prices BELOW even 
those In my wholcMlo catalog. and all the other exolusi""· money· 
saving services avallablG to MembQts. 366 [=1 
tam under no obliga tion to buy an)'1hing. My complete satisfaction Is 

guara11tcod. Pleaso checl< ("' I all boxes that apply: 


Basic Mombe,.hlp S9•c1 IV.I.I'. M mberah p• 

wH.h oS)tlOn•l 1&DQ EoluaUon. •lth oSJUonal 30 011)' £Hlu.tlon. 


D One-year member.ship IOI sa D One-year membership '°' $15 

0 Two-year membership tor D Two-year membership for $25 


$1 5 !Sa..., $1) !Save S51 
0 	6\Jsiness Sottware Evaluation 0 BOTH Business and Game 

Library lor S25 add1. per Software Evalualion U!lraries lor $3.0 
year-with 14-day relurns addl per year- with 30 day returns 

O Games Sottwara Evatllillion "V I F1 members may rece<"" 
~lbmry for $1 0 add1. per year advance nolice on limited quanbly 

merchandise specials 
0 Biii my etcdlt card: D VISA O MasterCard D American £xprass 

Ac;count 

N\Jmber: 
 I I I I I I I I I I I I I I I I I 
Exp. Date_______ 


mo. year 


0 Check or money order encloSlld lo• s._____ _ 

Name--------------------~ 

Addres•-------------------­
CJ1y _________Sta1e______~ ___
ip 

Telephone( 1---------------- ­
My comPUter($) is: 0 IBM PC O IBM·XT 0 IBM- AT 0 AoPle II 

0 Macintosh O Othe<------ --- ­

Signature----------- - - ------­
(Signature requ red to valida te mcmoorshlpl 

IBM PCIBM PC BASE 
HARO DISK SYSTEMSYSTEM 

IBM PC w/256KIBM PC w/256K Floppy Drive ControllerFloppy Drive Col'l tro/ler 
1 Double Sided Double2 Double Sided Double 

Density Disk DriveDensity Disk Dtives 
Half Height Hard DiskMix and March with 


your Favorite Monitor 

and Printer! 
 Wl20MB 

$1,499.00*$1,159.00* 
CALL FOACUSTOM 

1.ATt:ST IBM 
WELCOME 

CONFIGl)RATIOHS 
AtmOUNCEMENTS 

PORTABLE 

HARO DISK SYSTEM 

256K/ 1 Floppy/Hard Disk 


$1,999.00* w/20MB 

call for 10MB 

DESKPRO SYSTEM 
256K CPU/1Floppy/Hard Disk 

DIAIPAllTM 

I 	 " • """" ", ­ -1 -

$1,940.00* wf10MB 

$2,025.00* w/20MB 

http:2,025.00
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http:1,499.00
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PRODUCT D ESCRIPTION: 

THE MACINTOSH PLUS 

6y Pfiillip Robi11ro11 .................. 85 


PROGRAMMING PROJECT: 

A SIMPLE F ILE-INDEXING SCHEME 


by Bruce Web5ter . ........... . .. . ... .92 


CIARCIA'S CIRCUIT CELLAR: 

AOOING SCSI TO THE SB 180 COMPUTER, 


PART 2: Bus PHASES 

!iy Sreve Ciarcia .. .. .. .............. I07 


SORTING PR000S DIRECTOR.IES 

(Jy A11!011io C. Si/11esfri . .. .... . ....... 117 


DECODING MACPAINT ON THE I BM PC 


by Mark Anacker ...... . ..... ...... 131 

PROGRAMMING INSIGHT: 

HILBERT CURVES MADE SIMPLE 
6y Mic~ael Ackerman ... .... ..... .. .. 137 

IN THE PRODUCT DESCRIPTION that leads off this month's Features section. 
Phillip Robinson introduces us to the Macintosh Plus. This enhanced Mac offers 
double-sided drives. an SCSI interface. a megabyte of RAM. and a larger. faster 
ROM. among other welcome additions. 

This month's Programming Project is an easy-to-implement technique for 
maintain ing a sorted file that Bruce Webster discovered while work ing on a 
mailing list program. He hopes that it will save beginning programmers time 
and frustration and help others improve their programming skills. 

In the Circuit Cellar. Steve Ciarcia concludes his project for adding an SCSJ 
interface to his single-board computer. Fol lowing up on last month's tutorial. 
Steve now discusses in greater detail the SCSI bus's operational characteristics: 
the bus phases and how they are managed by the NCR 5380 chip. 

The program that Antonio Silvestri outlines in his article is designed to 
eliminate long cata log searches by sort ing the valid filenames in the volume 
and subordinate d irectories of the Apple ProDOS disk. Written in Applesoft 
BASIC the program provides you with extensive visual feedback as it reads. 
sorts. and updates a disk. 

If you are faced with the problem of transferring graphics created on a Macin­
tosh to an IBM PC. you'll want to read "Decoding MacPaint on the IBM J?C' 
by Mark Anacker. His Pascal program decodes and displays MacPaint images 
on the PC. and. once you 've accomplished the initial translation of the graphics. 
writing additional program code to manipulate the images is relatively easy. 
says Mark. 

Looking for a less complicated way to draw a Hilbert curve. Michael Acker­
man set out to write an Applesoft BASIC program that would have only one 
subroutine with a single entry point. In this month's Programming Insight you 
can examine his program for producing this elegant curve. 
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Putting your money on a 
Hercules'" Graphics Card or a 
Hercules Color Card has 
always been a safe bet. 

After all, Hercules is 
the industry standard in 
high resolution graphics 
hardware. And we back 
each of our cards with a 

we'll send you a check for $50.00. 
See your local Hercules 

dealer. When you've made your
l"'t;.~ best deal, ask him for one of 

&.~V ~e our reb_at~ applications and 
4111'~ 0 (\~ send 1t m with your 

'O'i>G~ G~eG&~'(O· Purchaser Registration 
y.,.e'< ·~c'?:J Card_and dated sales 
39~ receipt. 

fu ll two-year warranty. 
Which explains why we've already 

sold more than 500, 000 cards to owners of 
IBM PCs, XTs, ATs and many compatibl s. 

But there are stiH some people out there who 
have yet to buy a Hercules card. 

So we're sweetening the pot. 
Between now and August 31, when you buy a 

Hercules Graphics Card or a Hercules Color Card, 

G'< We'll pay off in short order. 
Your Hercules card, on the other 

hand, will pay off for a lot longer than that. 

IHERCULES 
-- - ­

GraphicsCard ColorCard --·-- ..... ~- .. ...__...... - .­
- --- - -------

~ 

Hercules·~ We're strong on graphics. 

Trademarks/Owners: H ·miles/Hercules Computer Technology; 11.lM!IHM. Offer v"lid in the United St.•tes, U.S. Territories and Canada from May 1 throu~h Augusl 31, 
1986. Rebate application, accompanied by Purchaser Regislratmn Card and dated sales receipt must be sent lO Hercules Rebate lfer, PROMARK Depot, I~ 0. !lox 3947, 
Milford, CT 06461-CY.197 no later than September 15, 1986. Applications received ;1flcr th;1t dale will oot oo honored. Rebate will be paid in the same currenc)' in which the 
card was purchased. Offer void where prohll>ited, !axed or restricted. De<1 lcrs are not eligible to claim rebate. Offer limitc.'<I to one rebate per product serial number and 
original Purch.1ser Registration Cant Each re hate must be applied for on an individual basis. Other "lll>li at ion constitutes fraud. Rebate oiler applies lo Hercu les Graphics 
Card (model GBI02) and Hercules Colo r Card (model GB200). Otl1cr lle rculcs prcxlu ts arc not li>:iblc. Allow 6·8" ·eks for r :demption. For add itiona l infom1a tion in 
the United ta les call (800) 532·0600 ext. 708. In Canudn ca ll (800 ) 323-0601 . t. 708. 
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PRODUC T DESCRIPTI O N 


BY PHI LLIP ROBINSON 


THE 
MACINTOSH 
PLUS 

It has more memory, 
double-sided disks, 
and an SCSI interface 

Editor's 110/e: Tfie following is a BYTE prod­
uct description. II is not a review. We pro­
vide a11 advance look at tfris product because 
we feel tfiat ii is sig11if;ca11/. A complete review 
will follow in a s11Gseque11t issue. 

PHOIOGRAPH EO BY PAUL AVIS 

T 
he Macintosh introduced 
personal computer users 
to technology that has now 
become com monplace: bit­

mapped displays. 3!/i-inch floppy 
disks. and iconic desktop environ­
ments. The Macintosh Plus adds wel­
come double-sided drives. a mega­
byte of RAM. an industry-standard 
SCSI interface. a numeric keypad. and 
a larger. faster ROM of operating sys­
tem routines. The Mac Plus is also 
much faster than the 512 K Mac. part· 
ly because of new software routines 
and partly because of the add itional 
RAM. One feature that the 5 l 2K Mac­
intosh had-free MacWrite and Mac­
Paint software-is missing from the 
Mac Plus. Both programs are available 
separately for S12 5 apiece. 

SYSTEM D ESCRIPTION 
Most of the technical details in BYTE"s 
February 1984 description of the orig­
inal. skinny (I 28K-byte} Macintosh are 
still apt descriptors for the Mac Plus. 
It is a desktop. 7.8336-MHz 68000­
based microcomputer in a small-foot­
print case containing a built-in 3 !tS­
inch floppy disk drive and a 9-inch 
diagonal . bit-mapped. monochrome 
display of 512 by 34 2 pixels. lt doesn't 
have any expansion slots. and it 

{con1l11ued) 

Pfiil!ip Robinson is a senior tedrnical editor 
for BYTE. He ca11 be contacted at BYTE/ 
McGraw-Hill. 951 Mariner's Island Blvd.. 
3rd Floor. San Mateo. CA 9411 1. 
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MACINTOSH PLUS 


doesn't have a cooling fan . It pos­ side. But there are other changes as 
sesses a number of 1/0 ports. a de­ well : Four cursor keys are located at 
tachable keyboard. and a mouse. the bottom right of the alphabetic 

section: there is only one Option key: 
KEYBOARD the Enter key is placed with the 
At first glance. the Mac Plus keyboard numeric keypad: and the Return key 
looks like a Mac keyboard with an is larger than on previous Macs. Other 
added numeric keypad on the right adjustments in key size and position 

IN BRIEF 

Name 

Macintosh Plus 


Company 

Apple Compuler Inc. 

20525 Mariani Ave. 

Cupertino, CA 95014 

(408) 996-1010 

Price 
$2599 

Microprocessor 
Motorola 68000. 32-116-bit microprocessor (32·bit internal data path and registers. 
16·bil external data bus) running at 7.8336 MHz 

Main Memory 

1 megabyte of RAM. expandable lo 4 megabytes in the future 

128K-byte ROM containing operating system code 

256·byte EEPROM for user-setlable parameters 


Display 

9-inch diagonal built-in screen that displays bit-mapped 512 by 342 pixels 


Sound 

Four-voice sound from B·bit DIA conversion (22-kH z sampling rate) 


Disk Memory 

SOOK-byte 3Y2-inch double-sided floppy disk drive built-in 


Keyboard 
Detachable 78-key typewriter-style keyboard plus numeric keypad and cursor keys; 
oilers 2-key rollover and software mapping 

Clock/Calendar 
CMOS cuslom chip bui lt-in with 4.5-volt battery 

Ports 
Two RS·232CIRS-422 serial ports with maximum speed of 230,400 bps 
SCSI port capable of 320K·byte-per-second communications 
Mouse port (for mechanical mouse) 
External disk port 
Synchronous serial keyboard port 
Loudspeaker jack 

Optional Peripherals 
BOOK·byte 3V2·inch double-sided floppy disk drive 
lmagewriter dot-matrix printer 
Apple Modem 1200 (30011200-bps modem) 
Hard Disk 20, 20-megabyte hard·disk drive (operates lhrough serial port) 

Bundled Software 

System tools 


are minor. Incidentally. the cursor keys 
aren't recognized by alf applications 
or even by the Mac's own desktop. 

RAM 
The Macintosh Plus has two main cir­
cuit boards. analog and digital. Al· 
though the analog board is little 
changed from the 5 l 2K Mac design. 
the digital board has been thoroughly 
modified It is still designed around 
the 68000 CPU. but it has more RAM 
and more ROM-both socketed- than 
previous Macintoshes. 

One ful l megabyte of RAM sits on 
the Macintosh Plus digital board. This 
memory takes up less space and con­
sumes less power than the 512K in the 
Fat Mac. Apple's engineers accom· 
plished this by employing four CMOS 
SIMMS (single in-line memory mod­
ules). each of which holds 2 56K bytes 
in eight 2 56K-bit CMOS dynamic 
RAMs. These RAM chips are enclosed 
in surface-mount packages and then 
soldered onto tiny PC (printed circuit) 
boards. 

The RAMs most of us are familiar 
with are packaged in DIP cases. 
Surface-moun t packages are sma ller. 
so more chips can be squeezed into 
less PC board space. They are called 
"surface-mount" because the legs 
don't have to stick through a PC board 
to be soldered on the opposite side 
(as D!Ps are). Instead. the legs fold 
over and contact the same side the 
chip packages sit on. For the Mac 
Plus. these packages are soldered on­
to four small boards that insert at an 
angle-and overlap-into special sock­
ets on the Mac Plus digital board. 

When I-megabit surface-mount 
CMOS DRAMs are available. it will be 
relatively easy fo r manufacturers to 
create SIMM strips that hold a fu ll 
megabyte. Such strips could replace 
the current Mac Plus SIMMs to up­
grad e the system to 2 or 4 megabytes 
of RAM. Applications that follow 
Apple's design rules can use all of the 
additiona l RAM. 

ROM 
With 128K bytes of ROM code. the 
Macintosh Plus has twice what the 
12 8K and 512 K Macs had. The o ld 
64 K-byte ROM contained equal parts 

1amti11uedl 
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Thelargest selling

1200bps niodem 

justgot Slllaller. 


-----~- ------­r;.u 

1henew E-Iayes
Smartmodem 1200B. 

'·-into. jun ~.!t1 .-;o ..-; Im n11>kout of 
r"'.:'•.lr h.:. ,by U,t t::lga iltu > Ill! re UL 
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:k•w,:. '.i"a..'1C--..'> in Hq·•.:'> k·dino ngy 
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mnJ1..m ; .rx 13, ; •1 :u O!.n free 11r one 
1if vuur h:U 1,~1~.; for an 2dd irion:i l 
:1-mCU•Jn «1 :c.:h a:-: ·ul<•r ~ ;1)}l:k'>. 
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more memory or networking. Or, if 
you prefer, you can continue to use 
the new Smartmodem: 1200B in one 
of the full 1slots. Hayes makes it easy 
and versatile to fit your needs. 

There are many good reasons for 
choosing Hayes. Our new space­
saving Stna.rttnodem. 1200B is one of 
thcru . Hayes Smartcom II,® the 
industry's best selling communica­
tions software, is another. 

Smartoom II for the IBM and 
compatibles makes short work of 

Say yes to the future 
Inquiry 15 1 

communicating, while allowing 
you to take full advantage of the 
sophisticated capabilities of your 
Smartmodem 1200B.Together, they 
create a powerful, yet easy-to-use, 
oommunications system for your 
PC.They're made for each·other, 
and customized for IBM PC's. 

the best reasons of all for choos­
ing Hayes are the 11built-in" benefits. 
Advanced technology. Unsurpassed 
reliability. And a customer service 
organization that's second to none. 

So, when you see your authorized 
Hayes dealer ask for the largest sell­
ing 1200 bps modem. Smartm.odem 
1200B. And remember. Now it's 
smaller, too. Hayes Microcomputer 
Products, Inc. P.O. Box 105203,Atlanta, 
GA30348. 1404) 441-1617. 
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of Macintosh operating system. 
OuickDraw graphics routines. and the 
User Interface Toolbox. The 128K 
ROM keeps trimmed and optimized 
versions of those routines. adds new 
routines. and holds some routines 
that used to sit in the disk system files. 

OuickOraw-which draws everything 
you see on a Macintosh display- was 
rewritten to be faster. New ROM 
drivers were written for the double­
sided disk drives and for the Hard 
Disk 20. The operating system now 
allows the Mac Plus to boot from a 
hard disk. a feat the previous Macin­
toshes couldn't perform. And the new 
ROM has numeric computation rou­
tines: Applications aren't forced to 
have their own such routines and can 
depend on floating-point arithmetic 
and transcendental functions in the 
ROM. 

The operating system shows up in 
some subtle environmental effects. 
An icon called a "zoom box " toggles 
a window between full-screen size 
and whatever other size it was last set 
to. There is also an additional choice 
under the View pull-down menu : 
Small Icon. This menu selection pre­
serves the information about the file 
type that icons provide. but it allows 
many more icons to fit onto a single 
display. 

The System file is listed as version 
3.0. and the Finder is version 5.1 . Most 
programs should work with both old 
and new ROMs. but the I 28K ROM 

routines are still being integrated into 
the calls from applications software. 

D ESK ACCESSORIES 
The Control Panel desk accessory 
contains some new controls. The big· 
gest change is the addition of a RAM 
cache controller that lets programs 
load. run. and quit up to twice as fast 
as conventiona l operational methods. 
Frequently used routines can be read 
from disk only once and then run 
from RAM . The cache can be turned 
on or off and can employ anywhere 
from 32K to 768K bytes of RAM. 

The Choose Printer desk accessory 
is replaced by the more general 
Chooser that lets you select any of the 
serial ports or the SCSI port. The 
AppleTalk network is now connected 
and disconnected via the Control 
Panel instead of Choose Printer. 

HFS 
The HFS !Hierarchical Fil ing System) 
first appeared in Finder 5.0 in the fall 
of 1985 with Apple's HD20 external 
20-megabyte hard disk drive. It is now 
built into the new Finder 5.1 of the 
Mac Plus ROM. 

The previous Macintosh Finders 
used a flat filing system (now called 
MFS for Macintosh Filing System). All 
files were listed in a single directory. 
Now the HFS puts files within direc­
tories and subdirectories. just as MS­
DOS does for many microcomputers. 
You move through the directories by 

LASERWRITER PLUS 


Because Apple is so interested in 
"desktop publishing:· it was no 

surprise that the Mac Plus wasr.'t the 
only enhanced product introduced in 
lanuary. Apple also introduced the 
LaserWriter Plus. an enhanced version 
of the laser printer described in the 
February 198 5 product preview '"The 
Macintosh Office·· by lohn Markoff and 
Phillip Robinson. Based on the popu­
lar Canon laser engine. this printer 
provides 300-dpi images from the 
PostScript printing codes sent by a 
Macintosh. 

The LaserWriter Plus has a full mega­

byte of ROM instead of the half­
megabyte in the LaserWriter. The extra 
ROM contains seven font families to 
add to the four families harbored by 
the LaserWriter. The new typefaces are 
Avant Garde Gothic. Bookman. Hel­
vetica arrow. New Century School­
book. Palatlno. Zapf Chancery. and 
z.apf Dingbats. The LaserWriter Pius's 
driver supports the I28K Macintosh 
and offers downloadable fonts. The 
LaserWriter Plus costs S6798. The 
LaserWriter price dropped to 55999: 
for $799 you can buy a Font Kit that 
will upgrade the L.aserWriter to the Plus. 

The Mac Pius's 


3Y2-incfr floppy drives 

are double-sided and 

can read and write 

BOOK bytes per disk. 

manipulating slightly more complex 
versions of the dialog boxes used by 
earlier Finders. You can pull down llsts 
of the directories-shown iconically as 
nested folders on the Mac Plus-to 
see a path list. The number of files the 
HFS can handle is limited only by the 
disk space. Because it runs from ROM 
it is also faster than the MFS. Some 
programs will have to be rewritten to 
avoid path problems with the sub­
directories of HFS. 

The Mac Plus comes with a disk of 
system tools that includes an Installer 
utility for updating the system files on 
your older start-up d isks. 

FLOPPY DISK DRIVES 
The original Mac depended on 3Vi ­
inch floppy disk drives. built by Sony. 
that recorded 400K bytes on a single 
side of the disk. The Mac Plus drives 
are still 3!h-inch Sonys. but they are 
double-sided and so can read and 
write BOOK bytes per disk. They can 
also read and write the single-sided 
format of the older drives. In effect. the 
double-sided disks provide more than 
twice the effective space of the old 
400K-byte drives because much of the 
400K was occupied by system files. 

The Sony drives use a special. 
variable-rate rotation scheme where 
the spin of the disk depends on the 
track being accessed. The new drives 
use the same scheme but are twice 
as fast as the old drives for reading 
and writing. The transmission speed 
between the drives and the Mac 
(about 500.000 bits per second) 
hasn't changed. 

PORTS 
The biggest change in ports from the 
512 K Mac to the Mac Pl us is the ad· 

[co11Hnued1 
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The onlytime our 

competitor's displaycan matchours. 


All color monitors basically look the 
same. Until you turn them on. Thats 
when their true colors really show. 
That is, if it's a Taxan. You see, the Taxan 
630 RGB color monitor is so advanced, 
no one can match its high performance. 
Or its low price. 

What's behind all this is Lhe Taxan 
555 Super Color Graphics Board. Inter­
face it with the 630 and you'll get the 
superior performance you need for all 
your business applications software. 
Like dBASE II I. Lotus 1-2-3. Wordstar. 
And Symphony. 

With plxel resolution of 640 x 400 
and a .37mm dot pitch, you'll get the 
sharpest text and graphics you've ever 
seen. An 0 that really looks like an 0. 
And colors so vivid, so true, they make 
the competition look drab by compari­
son. What's more Taxan gives you a2475 
Kliz horizontal scanning frequency. 
Compared to 15.75 Khz it's no wonder 
our competitors can't keep up with us. 

Best of all, the Taxan 630 and 555 
board are compatible with the IBM PC, 
AT and XT, the Compaq Portable and 
Deskpro, and other IBM compatibles. 
The 630 is also compatible with AT&T 
6300 computers and boards. 

But we didn't stop there. The Taxan 
630 even gives you a choice of four 
text color modes. So if your eyes are 
tired of looking at amber, you can 
switch to green. White reverse. Or white 
on blue. 

The Taxan 630 has everything you 
could ever want in a 
color monit r. Superior 
performance. High­
resolution. And compati­
bility. Plus, it wont strain 
your eyes. Or you r budget. And 
because it comes from 1~rxan-
the leader in quality, technology and 
innovation- you know it's reliable. 
Which makes it a color monHor thats 
tru ly worth looking into. 

So go see the Taxan 630 for yourself. 
And you'll see a display that makes the 
other pale by comparison. 

·iiiiiiiiiiii;· 

18005 Conney Court ,City of Industry, CA 91748 
(818) 8!0·1291. 
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lnqulry 360 

Vantexs4ms Professional 
vword Processor 

EXTRA FAST• FEATURE RICH 
Gene11I: Documenl t>ased • Unlimiled 
docu menI size • lnlegra.lecl spellin9­
cllecker {with s_uggeslions) using an 
updatable 90,000 word diclionary • 
True splil·screen • Aexible main-edil 
screen: invoke or dismiss. in any
combinalion. the Command Line. Tab 
Line. text borders , and Information 
Line. Change the onscreen left and 
right margins . • Eight sorted 
c!ireclory·list lonnals (with one·leUer 
commands to load. copy. delete. and 
saarcll) • 30 user-settable defaults 
(blinkJn11 or non-blinking cursor. 
automatic baokup. automa.tic timed 
save. etc.) • Macros (700 keyslrokes 
per sell • Aulomalic ASCII import and 
~rt (makes for a solid program 
ed1torl 
fllltrlng Till: O istinction beIween 
paragraph and tine \lines may be 255 
wide) • No-hassles nsert mooe • ll<ith 
ordinary and " magic diamond" cursor 
mowment • Automatic paragraph 
reform • Decimal . right-justily. and 
begin-<:otumn tabs (storable 1n 
document) • Set boldface. underline, 
SUf?erscript. subscript . italics. and 
stnke-through (unrestricted overlap) 

l

Manipul1lil1g fut Highlighted block­
mode. Move and copy \with repetition . 
and across sptit·screeo . delete. sort 
by number or alpha). print , and quatily 
botd , underline, etc .. upper-case. etc.) 

• Flexible column manipulations (move. 
copy. delete. filll • Full backwards· 
forwards search-replace lease, wordl 
siJJ!lly or glotlatly (plus special 
functions to searcli for format-objects. 
excessive paragraptJ·blanks. etc.) 
Prt111no: Preview page-breakS before 
prrnting (v1sib!e. scrollable. hard and 
solt page-breaks) • Super-easy format· 
control screen (automatic storage
anywhere into documem ol 
automatically spelled·out tormat­
objectsJ • Valuable rormat·control 
featmes include margins. 1ushhcat1on. 
m1crolust1hcation. single. double or 
triple ine spacing. "rows needed" : 
paragraph indents. padding and 
spilt-minimum; line headings and 
centering: row numbering. selectable 
strike-through and ha rd ·blank 
characters . multiple headers and 
footers with va.riables !or page-number 
(Arabic. letter. Roman). document. 
dates and ume. • Fun widow-orphan
control . indud1ng tables • Controllable 
print-queue • Mutt1ple printers and 
ports • Edrl white printing • Integrated
Mail Merge • Selective page print • 
Drivers lor Epson . Oiablo 630. and 
other popular printers. Complete 
instructions allow the user to create 
new drivers or modify old ones. 
Mlscellluous: Aedefinable keys • 
OQS,(lathname support • Context· 
sensitiv! Hetp • Word . ctlara.cter. 
keystroke counts • Balance parentheses 
and brackets • Oocumenlalion fields • 
Document-summary utility • Word 
lrequencies • Printed man ua1 • 
Not copy protected 
Minimum requirements: IBM PCIXTIAT 
or true comp<!lible, monoohrome or 
color. one d1Sk drive. 256K and DOS 
2.0 or 2.1 (or 320K and DOS 3.X) 

S49.95 Introductory Offer 
Add S5.50 Shipping &Handling
N.J. Residents add 6% Sales Tax 
Send orders to/or call 

VANTEX DATA SYSTEMS 
P.O. Box 507. Chatham, N.J. 07928 


Call 1-800-524-2838 

In New Jersey call 1·201 ·635-5686 
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The SCSI interface 

communicates at 3 20K 

bytes per second-
about I 0 times faster 
than the old serial port. 

dition of the SCSI port for fast com­
munications. The other ports have 
been moved around. and some have 
different connectors. The external disk 
port can handle single-sided or 
double-sided floppy disk drives as 
well as the HD20 hard disk drive. The 
audio jack. the mouse port. and the 
external disk drive port retain their 
shape and size but have been moved. 

The two serial ports typically used 
for modem and printer connections 
now employ mini DI ·8 connectors 
instead of the 9-pin D·type connectors 
used before. The new ci rcular connec· 
tors eat up less room-a necessity 
with the addition of the large SCSI 
connector. 

SCSI 
The 128K and 512K Macintoshes 
relied upon an Apple-specific serial 
port that communicated at 230.400 
bps using the Zilog 8530 SCC (serial 
communications controller) chip. 
Apple hoped that the genera l­
purpose serial port would lead to "vir­
tual slots:· with add-on devices at· 
tached to the serial port instead of in­
serted within the computer. Unfor­
tunately. the port just didn't have 
enough speed for many peripherals. 
including hard disks. tape backup 
systems. and scanners. So the Mac 
Plus design team looked around for 
a faster. more standard interface. 

SCSI is an industry-standard. paral· 
lel. system-level interface bus for con· 
necting peripherals to a variety of per· 
sonal computers. It descended from 
the old SASI disk drive standa rd to 
become A SI X3T9.2. Many periph­
erals such as hard disk drives already 
contain SCSI interfaces. All the Macin­
tosh Plus needs to use those periph­
erals is the proper software drivers. 

Up to seven devices can be daisy. 
chained to the single Mac Plus SCSI 
port. ff any SCSI devices are attached 
to the Macintosh Plus. at least one of 
them must be switched on for the 
Mac Plus to start. 

The Macintosh Plus SCSI interface 
is designed around an CR 5380 SCSI 
controller IC and communicates at 
320K bytes per second: about 10 times 
faster than the old serial port. It uses 
an 8·bit parallel data connection. a 
variety of control lines. and a parity 
line for error checking. 

UPGRADES 
Apple devised a thorough upgrade 
program for those who have 128K or 
512K Macintoshes and want Mac Plus 
power. You upgrade a system by buy· 
ing and installi ng special kits. 

The first kit-$299-includes the 
new l 28K ROM and an internal 
double·sided disk drive. This drive 
replaces the single-sided drive and 
is only available to be installed by 
certified Apple dealers. !External 
double-sided floppy disk drives sell 
for $499.J This kit can be installed in 
Macs that have thi rd-party RAM ad· 
ditions. but Apple doesn't guarantee 
that the upgraded Mac will be able to 
use all of the third-party RAM . 

The second kit-5599 for 512K 
Macs and S 799 for 12 8K and third­
party-en hanced Macs-contains a 
new digital logic board and a new 
backpaneL The board replaces the 
old digital board. You need the panel 
with th is kit because the new set of 
port connectors on the Mac Plus 
demands differently placed and sized 
openings. 

The third so-cal led kit- $129-is 
simply the Mac Plus keyboard. 

The only way to get the new ROM 
is to buy kit I. And you cannot use 
kit 2-the digital logic board-without 
kit 1: The new digital board is built for 
a system with the 128K ROM and the 
double-sided internal drive. 

The 512K Macintosh suggested 
retail price was dropped to $1999: the 
l 28K Macintosh is no longer available 
from Apple. For Lisa or Macintosh XL 
owners. from April 15 through August 
31. 1986. you can ante up 51498 and 
your machine and receive a Macin­
tosh Plus with an HD20. • 



Develop 'fOUr ideas on Lotus, Microsoft Chart, 
WordStar or other popular software programs as 

'fOU normally would. Then put the Bell & Howell slide 
printer to work, creating a professional presentation 
without leaving your desk. 

The Bell & Howell Color Digital /mager.. IV 

works directly with 'fOUr PC like a printer. It creates 

enhancedslides with the software 'fOUi'e using, 

so there is nothing new to team. 

The CDl·IV produces slides for less than $1.00 
each and will pay for itself in a few presentations. 

SPECIAL INTRODUCTORY OFFER 

See ademonstration of the CDl-IV slide printer 
at a dealer near 'fOU and get a free 

Popcorn Desktop.. organizer 
program worth $49.95. 

Call now for more information. 

1-800-223-5231 
EXl 59. 
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P·R·O·G·R·A·M·M·I·N·G P·R·O· J-E·C·T 


A SIMPLE 

FILE~INDEXING SCHEME 


BY BRUCE WEBSTER 

Learn how to maintain a sorted file and also 
improve your programming skills 

This month's program· 
ming pro[ect is a simple. 
easy·to·implement tech· 
nique for maintaining a 
sorted file. It's the kind 
of thing programmers 
discover on their own; I 

did so while working on a mailing-list pro­
gram some years ago. Given the large 
numbers of new programmers out there. 
this article just might save some of you time 
and frustration. 

The article has a second purpose as well. 
again geared toward those of you who are 
just getting your feet wet in programming. 
An excellent way to improve your program­
ming skills is to study code written by 
others. This exposes you to solutions-both 
big and little-that others have hit upon. 
new approaches you may not have thought 
of. And you can even learn from others· 
mistakes. I trust that the short code ex· 
amples in this article will help you-though 
I hope you wi ll find few mistakes to learn 
from. 

THE PROBLEM 
let's say you have an application of some 
sort-mailing list. database. sales informa­
tion-that requires you to keep files of 
records in a certain order. The order is 
based on some portion of the record. called 
the key. The records are arranged so that 

the keys are ordered. For example. if the 
keys are names. they' ll probably be in alpha­
betical order: if they"re numbers. they'll be 
in numerical order. 

You may be wondering why keeping the 
records in order is important. It has to do 
with searching for a given record. and. 
frankly. sometimes it isn't so important. If 
there aren't many records. you can just do 
a sequential search on the unsorted records 
by starting with the first record and look­

1 ing at each until you find the one you want. 
. Of course. you 're going to have to look 

through the entire list to discover if the one 
you want isn't there- but that's why you do 
this only if the list is short. 

As the number of records increases. the 
benefits of keeping the records sorted also 
increase. At the very least. sequential 
searches become. on the average. a little 
faster: If the record you 're looking for isn't 
in the list. you'll know that as soon as you 
hit a record that would normally come after 
it. For example. if you were looking for 
"SMITH" and got to "SMYTHE.'' you could 
end your search. since "SMITH ;· if it were 
present. would have already been found. 

Better still. though. is using a binary 
search to find the desired record. In a 

(co1it im1ed) 

Bruce Webster is a consulting editor for BYTE. He 
can be contacted do BYTE. POB 19 10. Orem UT 
84057. or on BIX as bwebster. 
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binary search. you jump to the mid­
dle of the list you·re looking at and 
see if that's the record you're looking 
for. If so. you stop. Otherwise. you 
divide the list in half and pick the up­
per or lower half. depending upon 
whether the desired key is less than 
or greater than the one found . You 
then jump to the middle of that list 
and repeat the whole procedure. This 
continues until you either find the key 
you·re looking for or your list has 
shrunk to a length of one. in which 
case the desired key is not in the list 

The advantage of a binary search is 
readily apparent. If you are searching 
through " sorted records. a sequen­
tial search will average n/2 com­
parisons. while a binary search will re­
quire. at most. n log 2. Actual numbers 
mean more: For a list of 1000 records. 
a sequential search will average about 
500 comparisons: a binary search will 
require. at most. I 0 comparisons. 

One problem with sorting your list 
involves the size of the list itself. If the 

file isn't large in size. you can keep all 
the records in memory. as an array or 
a linked list. This lets you add and 
delete records. as well as keep the list 
sorted. with little trouble. However. if 
the list gets too big to fit in memory. 
you·11 have to store the list out on the 
disk. Since sorting usually requires 
swapping items in the list around. this 
could mean a lot of disk reads and 
writes. And if you're adding or delet­
ing records. things can rapidly go 
from bad to worse since you may 
have to "shuffle" large numbers of 
records to accommodate the changes. 
How. then. do you deal with-and 
keep sorted-a large file and/or a fi le 
with a lot of records? 

THE SOLUTION 
The answer is quite simple: Don't sort 
all the records. just the keys. Tu do 
th is. you create an index list. Each 
item in the list contains a key and its 
corresponding record number. You 
keep this list sorted and in memory. 

Listing I : Global defiMilions and declarations. 

con st 
IndexMox 
RecCountErr 
NewF i I eCr eoted 
NoError 
RecordNotFound 
NoMoreRoom 
AlreodyExists 
OutOfRonge 

type 

Key type • 
FileStr • 

- 1000: 
-2: 
-1; 

0; 
= 1 ; 

2; 
= 3; 
= 4; 

strtng[40]; 
string[80]; 

DotoRec = record 
case Boolean of 

True 
Folse 

I this 
end: 

IndexRec • 
Key 
Num 

end; 

Inde><Llst 

var 
Klist 
DFi le 
MoxRec 

: (NumRecs : Intege r ); 
: (Key : Keytype; 

theRest : Whatever; 
represents the rest of your data fields I ); 

record 
Key type ; 
Integer 

• orroy[l .• JndexMox] of 

lndexllst; 
file of DotoRec; 
Integer: 

lndexRec; 

To find a record. you do a binary 
search on this list. then you use the 
record number to read in the corre­
sponding record from the disk . You 
can easily sort and update the index 
list since it's always in memory. You 
access the disk only when you need 
to actually read or write a specific 
record. 

There are complications. If the key 
isn· t much smaller than the record 
itself. this approach is pointless. For 
example. each record might contain 
just a name and a phone number. 
with the name as the key. The index 
list will then be almost as large as the 
actual record list- in which case. your 
best bet is some research into disk­
based sorts and merges and an invest· 
ment in a fast hard disk. 

Deleting records can also cause 
complications. The simple solution is 
to delete the entry in the index list. 
then delete the record in the file by 
moving all the records that follow it 
forward by one. Of course. that means 
a lot of disk 110. especiall y if the 
deleted record is near the start of the 
file. However. since the disk file isn·t 
sorted, a faster approach is to copy 
the last record in the file into the posi· 
tion of the now-deleted record. 

Even with this approach. another 
complication occurs: How do you 
know where the "active·· records end 
and the "deleted·· records begin? For 
example. if you have I 00 records in 
your file and you delete 10 of them. 
you will still have I 00 records sitting 
out in your fi le; it's just that the last 
10 won't mean anything. That's not a 
problem until you close the file. then 
reopen it later. The difficulty is reset­
ting the ··end-of-file" marker. Most 
Pascal implementations have no easy 
way of doing that. short of writing a 
new copy of the file. That wlll work. 
but if the file is very large. it will take 
time and disk space. Another solution 
is to set aside the first record in the 
file as a "header" ' record and store in 
it the number of active records: that's 
what I will use here. 

THE IMPLEMENTATION 
The implementation given here is 
neither complex nor overly devel­
oped. Most of you are going to be 

(co"li"uedJ 
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HOW PEOPLE WITH COMMON 

INTERESTS FIND AN INTERESTING 


COMMON GROUND. 

Presenting CompuServe Forums. 
Where people from all over get 
together, without even leaving 
home. 

Now thanks to CompuServe 
Forums, computer owners are sharing 
common interests by talking to each other 
through their computer keyboards. Soft­
ware users, computer enthusiasts, ham 
operators, trench cooks, tire lighters, 
sdence fiction lovers and other special 
interest groups are already in touch, 
online. 

Because when you subscribe to 
CompuServe, you're able to reach people 
who want to talk about the things you do. 
As many people as you like. For as long 
as you like. Whenever you wish. 

Join a conversation already in 

Inquiry 76 

progress or start one on your own. Ask 
questions. And get answers. 

All it takes is a modem, most any 
personal computer and CompuServe. 

Forum members across the country 
are as close as a local phone call. 

You can go online with just a local 
call in most major metropolitan areas. And 
normal usage fees for weekday nights and 
w ekends are just 10¢ a minute 

Of special interest to all Forum 
participants is software that's FREE 
for the taking. 

Public domain software. For all 
sorts of activities, from games to business 
programs.And it's just as easy to copy a 
piece of software as it is to participate in 
a Forum. 

Become a CompuServe subscriber and 
get a $25 Usage Credit to start you off. 

Becoming a subscriber is as easy as 
contacting your local computer dealer. Or 
you can call us and order direct. Suggested 
retail price is $39.95. 

And if you'd want more information 
about CompuServe, we'll be happy to send 
you a free brochure. Because with all that 
CompuServe offers- we think it's in your 
best interest. 

C.OlllpuServe® 

lnlormaUon Services. P.0 Box 20212. 
5000 Arlington Cenlre Blvd_ Columbus. O H 43220 

800-848-8199 
In Ohio, call 614-457-0802 

An H&R Block Company 
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able to take what you see here and 
develop it into whar you need. I've 
written it in (almost) standard Pascal : 
the on ly assumptions I've made are 
that a built-in procedure. Seek, exists 
that moves the file pointer to a par­
ticular record and that the first record 
is 0; that is. Seek(DFile.O) will position 
the file pointer at the fi rst record in 
the file. 

Listi ng I shows the global declara­
tions-constants, data types. and vari­
ables-for these routines. An arbitrary 
limit (lndexMax) on the number of 
records has been set: I'll mention a 
few ways around setting this limit later 
on. Also. four different error codes 
(used in the routines) are defined. 

The data types are then defined. 
Keytype and DataRec are whatever 
you want them to be; this is. after all. 
your application. You can even re­
name the fie ld Key in DataRec. but 
if you do. you need to change one 
sta tement in lnitStuff: 

KList(lndx).Key : = 
TRec.new name; 

Since that's the only place in these 
routi nes that this field is actually ref­
erenced. everything else can stay the 
same. 

You 'll notice that DataRec is a 
variant record. It has two sets of fields 
occupying the same space: that is. the 
field NumRecs occupies the same 
space as the field Key. This is done 
so that you can use the first record in 
the fi le to keep track of the number 
of active records in the file. Since 
NumRecs and Key occupy the same 
space. the size of each DataRec 
record is not increased by the defini­
tion of NumRecs. Also. note that the 
field theRest is not an actual field; I 
just put it there to represent whatever 
data fields you might define for the 
record. 

Three global data structures are de­
clared in the variable section. Klis! is 
the list of keys and record numbers: 
it's an array that will be kept sorted 
at all t imes. DFile ls the actual file of 
records that are being written or read. 
MaxRec is the current number of 
records being used. 

File 1/0 routines vary between 
Pascal implementations. especially 

(conlinuedl 
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Listing 2a: File 1/0 rout i11es specific to Turbo Pascal . 

fcompiler-speclfic file I/O routines 
these procedures ore specific to Turbo Poscol_ If you 
ore using another Pascal compiler, you will need to 
modify them appropriately . Note that Turbo Pascal does 
not support the standard routines GET and PUT, but instead 
uses READ and WRITE. I 

1$1-I I turn off 1/0 error checking J 

procedure FRead(RNum : Integer; var Rec DataRec: 
var Error Integer);

I reads record #RNum into Rec J 
begin 

If (RNum < 0) or (RNum > MaxRec) 

then Error :• OutOfRange 


e I 	se beg In 

Seek(Df i le,RNum); 

Error :• IOResult; 

if Error • NoError then beg in 


Read(Dfi le.Rec);
Error :• IOResu It 


end; 

If Error > 0 


then Error :• 100 + Error 
end 

end; I of proc FReod I 

procedure FWrite{RNum : Integer; Rec OotaRec; 
var Error Integer); 

{ writes record #RNum into Rec I 
begin 

If (RNum < 0) or (RNum > MaxRec) 

then Error :• OutOfRonge 


else begin 

Seek(DFI le,RNum); 

Error : • IOResult; 

if Error • NoError then begin 


Wrlte(DFI le.Rec); 
Error :• IOResult 


end; 

If Error > 0 


then Error :• 100 + Error 
end 

end; I of proc FRead l 

procedure FOpen(FlleName : FlleStr; var Error : Integer); 
I 
tries to open FileNome; if it doesn't exist, creates 
It with the appropriate header record 
I 
const 

TurboNoflle • 1; I "no file" error code for Turbo Pascal I 
var 

IOCode : Integer;
TRec : DataRec; 

begin 
Assign(DFile,FileName); 
Reset (OF i I e);
IOCode :• IOResult; 
if IOCode • TurboNoFlle then begin I file doesn't exist I 

Fil IChar(TRec,SlzeOf(TRec),0); 

Rewrlte(DFI le); 

TRec . NumRecs :• 0; 

F-rlte(0,TRec,Error): 
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Close(DFlle); 

Assign(DFi le,Fi lenome); 

Reset (OF I Ie); 

IOCode :• IOResult; 

if IOCode = NoError 


then Error :• NewFlleCreated 
end; 
if IOCode <> NoError 

then Error :• 100 + IOCode; 
end; I of proc FOpen J 

procedure FClose(var Error Integer);
I closes file J 
begin 

Close(DFlle); 
Error :• IOResult; 
if Error > 0 

then Error :• Error + 100 
end; I of proc FC lose l 

1$I+l I turn on 1/0 error checking I 

Listing 2b: File 110 routi'1es specific to UCSD Pascal. 

!comp\ ler-specif ic fl le 1/0 routines 
these procedures ore specif ic to UCSD Pascal . If you 
ore using another Pascal compiler. you wi I I need to 
modify them appropriately. 

!$I-I I turn off I/O error checking 

procedure FRead(RNum : Integer; var · Rec DotoRec; 
var Error Integer);

I reads record IRNum into Rec l 
beg i n 

if (RNum < 0) or (RNum > MaxRec) 

then Error :a OutOfRange 


else begin 

Seek(DF i le,RNum); 

Error := IOResult; 

if Error = NoError then begin 


Get(DF i le); 

Error :• IOResult; 

If Error• NoError 


then Rec :• DFi leA 

end; 

I f Error <> NoError 


then Error := 100 + Error 
end 

end; I of proc FReod I 

procedure FWrite(RNum Integer; Rec DatoRec; 
var Error Integer);

I writes record #RNum Into Rec I 

1con1im1ed) 
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America's 

lrCENTEclt Premium Quality 
Diskettes 

"" TIMELESS WARRANTY 
"' Peljorma nee exceeds A;~ .SJ.sp«{f1ca1 ion by 118'\\ 
>" Ea.ch disk IO<l'o ccslcd<mdccrtified 
.- 14 COUJRSJor dala or9aniza1ion 
>" Pk9s.0J l O. tyvek sleeuos. w/p 10.bs.and ID labels 

SS.-00 OTY. 10 BOXES !i.25" OS-OD 

1 78 EA. .......... Color, 48 TPI .................1~~ 

.99eA.. .......... Color, 96TPI ................. 11~ 

~~h:Te2~~p~f~f;· .~...~~~'....... ......... 229 


CenTech Bulk 
Includes Tyvek sleeves, w /p tabs, ID labels 
SS-00 OTV. 100 5.2S- OS·DD 

,71 .................. Color, 48TPI .... ............ . ,91

,88 .................. Color, 96 TPI ................. 1OS 

Sublracr .05 perdisk for black disks 

"" LIFETIME IVARRAN1Y 
"' High quality andconsisferitly reliable 
SS-DD OTV. 5 BOXES OS-OD 

,78 5.25, 48 TPI ............................ 1.08 

,78 5.25, 48 TPI with HJCKit ................. 1.08 


1.495.25,96TPI ..................................... 1.89 

1.493.5", 135TPI .................................... 2 .14 

1.85 3.5",135 TPI w/Flip'n'Fi le ............... 2 .39 
DS·HD96TPl, IBMATCompatlble ........... 2 .20 
3M Headcteaning Kit 

Plus $2.00 Reb~te -.......................... ..................... 6.99 

3M Data Cartridges crv.s llTY. 10 


DC·100A ............................................ 12.10 11.99 

DC-1000 ............. ................................ 12.40 12.29 

DC-300XLP ....................................... 19.00 18.80 

DC-600A ............ ................................ 20.25 19.99 


• Affordable Qualitynashua M I ncredible Value. 
Rest Pnces EL•er' 

...- LIFETIME WARRANTY 
Y' Factorii Fresh in BOXES oj 10 wilh sleeves. wl p 

lab. ID label.5 
SS-DD OS.DD 

.69 ............... S.25,48TPl,boxol10 •......... •74EA. 

1.59 ................... 3.5.,1 35TPI ......................... 2.19 

High Density, IBM PC·AT Compatible .......... 2.09 


.\lade in l" SABULK \ ame!JrnnJQun ltty 
nl tl{forda/Jle f'nces 

.- lJYETlME WARRANTY 

>" Eoery dislrelle 100% lesled a.nd cert.ified 

"' Peo;formanceexceeds A.~.Sl. spec(lications bg62..5% 
.,- Packaged in bo.<<!S of I 00 dlskcltcs wifh l~oek 

sleet1es. wJp tabs ,ID labels 
SS-DD QTY. 100 DS-DD 

.55 EA ..................... S.25,48TPI ....................69 EA. 


.69 EA. .... ................. 5.25, 96TPI ...................89 EA. 

Hlgh Denslty, IBM PC·AT Compatll>le ..................... 1.89 

C1ll for our low priced ribbon and disk storage boxes 

ORDERING INFORMATION 
TERMS: F<ee use ol VISA. Masiercard, and American EJ<ptess. 
P.O.orclll,. aOCl!Pled from rocogn>.zed COfPO<ations raled 3A2 or 
tiener. government and SdlOOIS on 2%-ne130. PAYMENT: Add 
UOO per 100 diskettes or trndon lhe•eot add S3.00 IOf head· 
cleaning kil or c:IMenri-. add S3.00 lo! COD o<ders. 
PRICE PROMISE: we win beb•• any - delivered price on 
!he same produets andquanlilies a!M!rtiosd nalionalty. 
TOI Free Ordet line: ilobrnAbOl"ll.riei: 

1-soo-2a3-24n 1-801-942-6717 

199 Conage Avcn ..i e 

S1 S.'l l t La.:c C1\ 1{ Utah 0...1070 

OmpUt er Hours Bam 105pm
ffairs, inc. 1mrn romo l 
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begin
if (RNum < 0) or (RNum > MaxRec) 

then Error := OutOfRange
else begin 


Seek(DFile,RNum); 

Error :• IOResult; 

if Error• NoError then begin 


DFi le" :•Rec; 

Put(DFile); 

Error :• IOResult 


end; 
if Error > 0 

then Error := 100 + Error 
end 

end; l of proc FReod J 

procedure FOpen(FI I eName : Fi I eStr; var Error : Integer);
I tries to open Fi leName; if it doesn't exist, creates 

it with the appropriate header record I 
const 

UCSONoFlle = 1; I "no file" error code for UCSD Pasca l 
var 

IOCode : Integer; 
TRec : DotoRec; 

begin 
Reset(DFI le.Fi leNome) ; 
IOCode : s IOResult; 
if IOCode = UCSDNoFi le then begin I file doesn't ex i st I 

Fi I IChar(TRec,SlzeOf(TRec).Chr(0)); 

Rewr l te(DFI le.FlleNome); 

TRec . NumRecs :• 0; 

FWrite(0,TRec , Error); 

Close(DFI le , Lock); 

Reset(DF i le,FileName): 

IOCode :a IOResult; 

i f IOCode = NoError 


then Error : = NewFileCreoted 

end; 

if IOCode <> NoError 


then Error := 100 + IOCode; 
end; I of proc FOpen I 

procedure FClose(vor Error : Integer);
I closes fl le I 
begin 

Close(DFi le.Lock); 
Error :• IOResult; 
if Error> 0 

then Error :• Error + 100 
end; I of proc FClose J 

l$I+I I turn on I/O error checking 

those for opening and closing fi les. 
Also. standard Pascal does not define 
a method for random access of fi les. 
though almost every microcomputer­
based Pascal compiler does. ln addi­
tion. Turbo Pascal-which has the 
largest installed base of compilers­
does not support the standard Pascal 
routines Get and Put 
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Because of this. J wrote four rou ­
t ines-FRead. FWrite. FOpen. and 
FClose-to handle all the compi ler­
specific code. FRead lets you read a 
specific record (in the range 
O.. MaxRec) from DFile. FWrite, in 
much the same manner. lets you write 
out to a specific record. again in the 
range O.. MaxRec. FOpen accepts a 

filename and tries to open it as DFile. 
If the file does not exist. it creates it. 
writing out a header record with 
NumRecs =0. Likewise. FClose 
closes DFile. All four routines return 
an error code in Error. either one of 
those defined in the global constant 
section or a system 1/0 error code. If 
the latter is returned. an offset of 100 
is added so as not to confuse. say. sys­
tem 1/0 error I (whatever that may be) 
with RecordNotFound. 

Listings 2a and 2b contain working 
versions of these routines for Turbo 
Pascal and UCSD Pascal. respective­
ly. If you 're using a different Pascal 
com piler. you' ll have to write your 
own versions. though chances are 
they"ll look pretty much like these 
routines. 

A quick note on record numbers. 
The header record is assumed to be 
record 0. the first record in the file. All 
the data records are stored as records 
1 through MaxRec. Both Turbo Pascal 
and UCSD Pascal consider the first 
record in a file to be record O: how­
ever. some Pascal compilers consider 
the first record to be record I. To ad­
just for this. just add I to RNum in 
your call to Seek in FRead and 
FWrite, that is. Seek(DFile,RNum + 1). 
If you make the change here. you can 
leave the rest of the program alone. 

Listing 3 contains the routines lnit­
Stuff and CleanUpStu tf. lnitStutf 
should be called before doing any 1/0 
on a given file. You pass lnitStuff the 
name of the fi le you want to work 
with: it then calls FOpen and reads 
through all the records. building the 
list of keys and record numbers in 
Klist. It then calls Sort lndexlist (also 
in listing 3), which sorts Klist using a 
simple selection sort algorithm. 
CleanUpStuff saves the current 
number of active records in the 
header record (0). then closes the file 
by ca lling FClose. Both routines 
return error codes. so that your pro­
gram can detect and handle any prob­
lems. 

Listing 4 has three key routines: 
FindKey. GetRecord. and PutRecord. 
FindKey does a binary search on 
Klist and returns the location in Klis! 
corresponding to the key passed to 
it. If no key matches. it returns - I. 

(co11ti1111ed1 
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Listing 3: l11ilializalio11 and cleat1Up routines. 

proced~ro SortlndoxList; 

jsorts tho array KLlst using a selection sort technique! 

var 


1,J,Min : Integer; 
Temp : !ndoxRoc: 

begin 
for I :• to MaxRoc-1 do begin 


Min :• I ; 

for J :• I+1 to MoxRec do 


if KList[J].Key < KLlst[Mln].Key 
then Min :• J; 


Temp :• KList(I]; 

KLlst[I] := KList[Min]; 

KLlst[Min] : ~ Temp 


end 
end; l of proc SortlndexList 

procedure InitStuff(Fi leNome Fi leStr : 
var Error Integer); 

I 
sets everything up for indexing system . This assumes 
there are no more than IndexMox (•1000) records , and the 
records ore numbered 1.. IndexMox. Record #0 is the header 
record and is used to store the current number of records 
actively being used tn the file 
I 
var 

Indx,TErr Integer; 
TRec DotoRec; 

begin 
Error := NoErro r; 
FOpen(Fl leName,Error); 
if Error <= NoError then begin 

MaxRec :• 0: 

FRead(0,TRec,TErr); 

Error :• TErr; 

MaxRec :~ TRec.NumRecs; 

for Indx :• 1 to MoxRec do begin 


FReod(Indx,TRec,TErr); 

If TErr > 0 


then Error :• TErr; 

KList[lndx).Key :• TRec.Key; 

KL l st[Indx).Num :• Indx 


end; 
Sor tlndoxL Ist 

end 
end; l of proc InitStuff 

procedure Cl oonUpStuff(var Error : Integer); 
I 
this just does an orderly shutdown and should be col led 
before you leave your program (or open another data fi le) 

I 
var 

TRec : OotaRec; 
begin

TRoc.NumRecs :• MaxRec; l save out # of records I 
FWrite(0 , TRec,Error); 
FClose(Error) 

end; l of proc CleonUpStuff 

STOP 
SOFTWARE 
PIRACY ... 
... with one of our 
new sophisticated copy 
prevention products. 

For Hard Disk Protection 
• Fixed Disk Locker 

For Disk Security 
High Level Security 

• PADLOCK II DISK 
• SAFEGUARD DIS KS 
• COUPON DISKS 

Low Level Security 
User lns1a llable Protec11on 

• PC-PADLOCK 

Whyshouldyourvaluabledata 
or useful software program 
become avai lable in the 
Public Domain? 

Cal l or write for 
more information. 

GLENCO 

ENGINEERING INC. 

3920 Ridge I Arlington Hts., IL 60004 

(312) 392-2492 
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Listing 4: Basic record-access routines. 

function FindKey(Key : Keytype) : Integer; 
I 
looks for Key in Klist; returns location in Klist 

if found; otherwise returns - 1 

I 
var 

L,R,Mld : Integer; 
begin 

L := 1; R := MoxRec; 
repeat 

Mid := (L+R) div 2; 
if Key< KLlst[Mld).Key 


then R :• Mid-1 

else L :• Mld+1 


untl I (Key= KLlst[Mid).Key) or (L > R); 
If Key= Kllst[Mld).Key 


then FindKey :• Mid 

else FindKey := -1 


end; I of proc FindKey I 

procedure GetRecord(Key : Keytype; vor Rec : DotoRec; 
var Error : Integer);

I 
looks through KList for Key; if found, returns in Rec . 
It and the routines that fo I low assume the procedure Seek 
for random access of the file of records . 
I 
var 

Item Integer; 
begin 

Error := NoEr ror; 
Item : = FindKey(Key);
if Item>0 

then FRead(KList[Item].Num,Rec,Error) 
else Error :• RecordNotFound 

end; I of proc GotRecord I 

procedure PutRecord(Rec : DotoRec; var Error : Integer); 
I 
writes Rec out to tho f il e. If a record with that 
key olreody exists, then overwrites thot record; 
otherwise, odds tho record to the end of the f i le . 
If there's no more room for records, exits with on 
error code 
I 
var 


Item : Integer: 

begin 


Error :• NoError; 

Item :• FlndKey(Rec.Key); 

If Item>• 0 


then FWrlte(KList[ltem].Num,Rec,Error)
else if MoxRec < IndoxMax then begin 


MoxRec :• MoxRec + 1; 

FWrite(MoxRec,Rec,Error); 

KLlst[MaxRec].Key := Rec.Key;

Kllst MaxRec].Num :• MaxRec: 

Sort Indexli st 


end 
else Error :• NoMoreRoom 

end; I of proc PutRecord I 

The code for this 

pro;ect was written 

with conversion to 


C in mind and 

should be pretty 


easy to port. 


GetRecord ca lls FindKey to get the 
record number and. if found. reads it 
in from DFile and passes it back to the 
calling routine in Rec. PutRecord tries 
to write Rec out to DFile. It checks to 
see if a record with Rec.Key already 
exists; if so. Rec gets written out to 
that position. Otherwise. if there's 
enough space left. it puts the record 
at the end of DFile and adds the ap­
propriate entry to KList (which is then 
resorted). If there's no room left. Put· 
Record returns an error code to the 
calling routine. 

Listing 5 has two higher-level rou­
tines: AddRecord and DeleteRecord. 
AddRecord won't let you overwrite an 
existing record. If a matching key is 
found. it returns with an error code: 
otherwise. it just calls PutRecord. 
DeleteRecord checks to make sure 
that a record with the requested key 
exists. then it deletes that record from 
DFile and from Klist. The file deletion 
is done by copying the last record in 
the file over the record being deleted. 
If the last record is the one being 
deleted. no movement is done. The 
appropriate entry is removed from 
Klist. with all following entries shuf­
fled forward. and MaxRec is de­
creased by I. 

A note for C users: This code was 
written with conversion to C in mind 
and should be pretty easy to port. 
You'll probably use fseek() for your 
random access. which requires a byte 
offset from the start of the file. 
Because of this. you may want to set 
up Klist with byte offsets instead of 
record numbers. You can do this by 
changing the assignment to 
Klist[lndx].Num in lnitStuff and 

(GOl11iHued) 
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THE NEW 

PRIMAGE™JOO ''DAISYGRAPHER''TM 


PRINTER SYSTEM! 

• 100 CPS • GRAPHICS • TRUE LETTER QUALITY • EASY WAD~G 

Now you can get a complete printer system (printer plus a two bin cut sheet and envelope feeder) 
that gives you true letter quality printing at 100 CPS AND sharp, accurate bit mapped 
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SHOWN WITH PAGEMATE 111e [516) 585-8200 TELEX: 221674 FAX: (516) 585-2134 

Inquiry 266 IUNE 1986 • B Y T E JOI 



PROGRAMMING PROJECT 


Listing 5: Higfter-/evel record-access routi11es. 

procedure AddRecord(Rec : DotoRec: var Error : Integer); 
I
odds a record to the fl le. If o record with the same 
key already exists, then exits with on error code 
l 
var 

Item : Integer: 
begin

Error := NoError; 
Item :• FlndKey(Rec.Key); 
If Item > 0 

then Error :• AlreodyExists 
else PutRecord(Rec,Error) 

end: f of proc AddRecord I 

procedure DeleteRecord(Key : Keytype: var Error : Integer); 
I 
deletes the record with 'Key' by copying the lost record 
in the file to that slot, then modifies KL!st by shuffling 
all the key entries up 
I 
var 

Item.Lost,Mox,MVol Integer; 

TRec DatoRec; 


begin . 
Error := NoError; 
Item := FindKey(Key); 
if Item = -1 

then Error :• RecordNotFound 
else begin 


Mox := 1; MVol := KList[Mox] . Num; 

for Last :• 2 to MoxRec do 


if KList[Lost].Num > MVol then begin 

Mox :a Lost; MVol :• KList[Lost].Num 


end; 

if Max<> Item then begin 

FReod(MVol,TRec,Error): I get last record in fi le 
FWrite(KList[Item].Num,TRec,Error): I write over it 
KList[Mox].N~m :• KList[Item].Num 

end; 
for Lost := Item to MoxRec-1 do I delete KList[Item] 

KList[Lost] :• KList{Lost+1]: 
MoxRec :• MoxRec - 1 I adjust # of records 

end 
end; I of proc DeleteRecord I 

PutRecord to read 	 reason for this is that Pascal does not 
support dynamic array allocation. and Klist[lndx] .Num = (l ndx) • 
you thus have to fix the size of Klistsizeof(DataRec); 
at compile time. There are a few ways 

Similar adjustments to the calls to around this. One is to make Klist a 
tread() and fwrite( ) should make linked list rather than an array. You 
things work fine. lose the speed advantage of the 

binary search. each entry in the list 
VARlATIONS will take up more space (because of 
You may chafe a little under having to pointers) than the corresponding en· 
set an arbitrary li.mit (l ndexMax) on try in the array. and you wi ll need the 
the number of records. The main additional code and data-type defini­
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tions to support the linked list. On the 
other hand. you not only get rid of the 
arbitrary limit. but if you have a small 
number of records. you allocate only 
as much space for the list as needed. 
instead of always setting aside space 
for the entire array. 

A trickier approach involves these 
modifications to the declarations: 

type 
lndxlist = array[1..1] of lndxRec; 
lndxPtr = ~ lndxlist; 

var 
Klist : lndxPtr; 

You now create Klist on the heap in 
the routine lnitStuff with the call 
New(Klist). and all references to Klist 
are modified to show that it's now a 
pointer. for example. Klist ~ [lndx] . 
This is a somewhat dirty approach to 
dynamic array allocation and requires 
several things. First. you must be able 
to turn off range checking when in­
dexing into Klist that way. your pro­
gram won't bomb when you try to ref­
erence any element other than 
Klist[1] . Second. you must not 
dynamically create (using New) any 
other data structure after creating 
KList. Third. you must somehow verify 
that Klist has a large enough block 
of contiguous memory to meet your 
needs. As I said. this is definitely a 
tricky approach. 

CONCLUSIONS 
Please note that this solution is a sim­
ple one. It is not the best or the 
fastest. but it is one of the easiest to 
understand and implement. Once 
you've mastered it. you can always go 
on to explore the indexed sequential­
access method. virtual sequential­
access method. B-trees. M-trees. and 
other techniques. But most program­
mers will find that this is an accept­
able solution tha t gets rid of many 
problems without a lot of work. More 
important. it will give you a working 
foundation to build upon as you de­
velop your own more complex solu­
tions. 

The listings in this article. along with 
a miniapplication written in Turbo 
Pascal using them. ·can be down­
loaded from BYTEnet Listings at (617) 
861-9764 . They are also available on 
disk !see page 44 5). • 





When we introduced the CX5M™ 
computer, itwas the only computer dedi­
cated to compose, record and play music. 

And it's still the only music com­
puter with an FM digital tone generator 
built into it. The same kind used in our 
famous DX synthesizers. So you get full, 
rich, authentic instrument sounds. 

Now the CX5M is back for its first 
curtain call. With a broader repertoire. 

THE SOFTWARE HAs GROWN. 
As you know, a computer is only as 

powerful as its software. And the CX5M 
started with some powerful software. 
Like the FM Voicing program, the FM 
Composer program, the FM Music 
Macro program and the DX7™Voicing 
program. 

Now, with TeleWord~ the CX5M can 
do words as well as music. This powerful 
word processing/telecommunications 
program has such features as global 
search and change, cut-and-paste text 
transfer and on-screen page layout. As 
well as auto-dialer with re-dial function, 
computerized "phone book" with 50­
entry capacity and complete adaptability 
to all 300-- and 1200-baud operations. 

So whatever you create withTele­
Word's word processor (or other CXSM 
programs), you can send to computers 
anywhere in the world. 

But back to the world of music with 
the new IVllDI Recorder program.With 
its four banks, each containing four re­
cording tracks, you can use this program 



um as.. ~~ 
Ai1d ifyou have anm~"",,RX15 or 

amouse. 
Whiclt lS why we have the PN101 

dot-impact printer. It doesn't need any 

MlDI Reronler Pl'Ufll'Dm. 
Gnphk Anistprogram. 
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RX21 dUdtid rhythm maclllne, get the 
new XEditorpmgram
Becauseitmakes pro­
gramming easier and 
more versatile. 

Other new programs 
include DX21 Voicing, 
Keyboard Chord Master, 
Keyboard Chord Progres­
sion and Guitar Chord 
Master. Even a Graphic 
Artist program. As well 
as second generation 
FM Music Composer, 
FMVoicing and FM Music 
Macro programs. And all 
the other MSX™software 
that MSX computers like 
the CX5M can run. 

1lIB HARDWARE HAS GROWN. 
But the CX5M's hardware is not 

about to be overshadowed by the 
software. 

Not with such new additions as the 
SFG05. This module has an FM tone 
generator with 46 of its own preset 
voices, an 1800-note sequencer and 
room for 48 user-programmed voices. 

Add the SFG05 to the CX5M and 
use either the YKOl or YKlO keyboards 
and you've got a real-time synthesizer. 
Or with any MIDI keyboard, it becomes 
a slave module with all the rich, accurate 
sound of FM digital. 

To increase the storage capacity of 
your CX5M, add the new FD05 or 
FD03 Micro Floppy Disk Drives. 

Each uses 3.5-inch floppy disks 
for fast access and high storage 
capacity. And the MSX-DISK 

special paper to print out your letters, 
compositions, voice data 
and other music data to 
hard copy. 

And the MUOI Mouse 
that you can use to move 
the cursor around quickly 
and execute most com­
. mands without having to go 
to the CX5M's keyboard.

THE PRICE HASN'L 
Yet with all this going 

for it, the basic CX5M 
computer doesn't go for 
any more than it did at its 
debut. 

See your Yamaha 
Professional Products 
dealer. Or write: Yamaha 

International Corporation, Professional 
ProductsDivision, P.O. Box 6600, Buena 
Park, CA 90622. In Canada: Yamaha 
Canada Music Ltd., 135 Milner Avenue, 
Scarborough, Ontario MIS 3Rl. 
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MSX is a registered trademm of Microsoft Corporation. 
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PRESENTATION IS RIDING ON YOU. 

You've analyzed the research. You·ve 

agonized the numbers. And plugged in 
every " what if" scenario ever invented. 
Now all you have to do is convince the 
powers that be that you're right. 

So it's all down to you. And how well 
you present it 

That's where we can help. We're 
OKIDATA. And we 're introducing 
the most exciting new series of 
computer printers in years. The 
MICROLIN~ 290's. 

They're here to take a lot of 
pressure off when the going 
gets tough . For example. the 
MICROLINE 290's will help you 
get your presentation word perfect 
by giving you more time to rehearse. 

That's because they print presentation 
quality reports twice as fast as other 
printers in their class. 

And everyone will know you've done 
your homework due to the more im­
pressive report you ' ll leave behind . 
More impressive with beautiful crisp 
text. important points highlighted in 
color. bold lead-ins. numbers under­
lined and full color charts to top it off. 
We could go on. but. when a thousand 

jobs are riding on your presentation. 
we don't think you need a million 

reasons to know we're the best 
people to put it on paper for you. 

So remember . .. when 
you need all the help you can 

get. our new MICROLINE 290's 
can be there when you need 

them. Call 1-800-0KIDATA 
today for the dealer nearest you. 

We put business on paper. 

OKIDATA '5 a regio;lered 1radernark ol Oki America. Int: M.irqw ck.~ de Oki Amcri<.a loc MICROLIN ~ a rc.>gls1e-rcd U S 1mdem;ir ol 0 1Amcnca Inc Inqui ry 243 
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ADDING SCSI 

TO THE SB180 COMPUTER 


PART 2: BUS PHASES 

BY STEVE CIA RCIA 

How bus phases are managed 
by the NCR 5 380 chip 

In this second half of my 
article on the SCSI bus. I 
will discuss in greater 
detail its operational char­
acteristics: the bus phases 
and how they are man· 
aged by the CR 5380 

chip (see photo IJ. I will even step through 

what happens if we issue a command to a 

hard disk attached to the bus and request 

the disk to write a sector of information. Be 

warned. though. that things will get intricate. 

and I urge you to keep last month 's article 

on hand as a reference. 


Bus PHASES 

The bus protocol can be divided into the 

fo llow.ing phases: bus free. arbitration. 

selection . reselection. command. data in. 

data out. status. message in. and message 

out. 


The arbitration. reselection. and message­
out phases are used only in systems that 
support multitasking. Since the SBI 80 BIOS 
supports a single-user/single-tasking system. 
these phases are not supported. Also. in a 
single-user/single-tasking system. the mes· 
sage-in phase is used only for sending the 
command complete message. 

In my upcoming descriptions of these 
phases. I will follow the common SCSI 
usage and refer to the host as the init iator 
and the peripheral device as the target. The 

directions in and out are always used with 
respect to the initiator. 

Bus F REE 
Bus free. as you might guess. is the idle state 
of the SCSI bus. No device is actively using 
the bus. and it is available for subsequent 
users. 

ARBITRATION 
, Systems using the COMM 180 with the cur­

rent SB180 BIOS enter the selection phase 
directly without going through the arbitra­
t ion phase. On systems that support multi· 
pie hosts or the disconnect/reconnect capa­
bility (a configurat ion not supported by the 
current 58180 BIOS). th is phase is used to 
decide which device gains access to the bus 
when two or more devices request use of 
the bus at the same time. 

Once the bus is determined to be free. a 
device may wish to arbitrate with other 
devices for use of the bus. For systems in 
which only one device initiates bus activ i­
ty. the arbitration phase is optional and 
need not be implemented. A device places 

(ccntinued) 
Steve Ciarcia (prm1ou"ced "see-ARE-see-ah") is a11 
electro11ics e119ineer a11d computer co11sulla11t with ex­
periem:e in process co11/ro!. digital design . nuclear in­
strumentation. and producl development. He is the 
author of several flooks about electro11ics. You can 
write to him at POB 582 . G/asto11bury. CT 06033. 
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Each device ftas 


an ID between 0 


and 7 that corresponds 
to one b;t on the 

data bus. 


the bus in the arbitration phase by 
asserting the BSY signal and the ap­
propriate bit on the data bus that in­
dicates that device's ID. Since up to 
eight devices can use the bus. each 
device is assigned an ID between 0 
and 7 that corresponds to one bit on 
the data bus. For example. if a device's 
ID was 3. it would assert bit 3 on the 
data bus along with BSY during arbi­
tration. 

A device loses arbitrat ion if it 
detects either SEL true or a higher· 
priority ID active after allowing for an 
arbitration delay. Bit 7 is the highest-

priority device. If a device loses ar­
bitration. it must wait until the next 
bus free phase before reentering 
arbitration. 

If after allowing for an arbitration 
delay and a higher-priority ID is not 
active. that device wins arbitration 
and asserts SEL. This indicates to all 
other arbitrating devices that arbitra­
tion has been won. causing them to 
release the bus. 

S ELECTION 
When the initiator has determined 
that the SCSI bus is free. SEL is 
asserted. and the initiator enters the 
selection phase. which is optional for 
single-user/single-tasking systems like 
the SBl80. The selection phase is 
used to establish a communications 
link between the initiator and a target 
device for the purpose of performing 
an SCSI command. Where a host 
computer needs to write a sector of 
information to a disk drive. the host. 
acting as an initiator. would select the 
appropriate disk drive to perform the 
command. 

Photo I: The NCR S3 80 SCSI chip, shown here next lo an SCSl-co111patible 
10-meqabyte ftard disk drive. 
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An SCSI ta rget is considered 
selected when SEL. the target bus 
device ID. and. optionally. the initiator 
bus device ID are active. When these 
conditions are met. the selected 
target asserts BSY. and the selection 
phase is complete. If the target is not 
ready to be selected (e.g .. it may be 
runn ing a power-up or reset se­
quence). it cannot assert the BSY line. 
In this case. the SCSI specification 
recommends that the initiator abort 
the attempted selection if the target 
does not respond within 250 millisec­
onds. This time-out is especial ly im· 
portant because a nonexistent device 
will act as one that is nor ready to be 
selected. 

INFORM ATION TRANSFER PHASES 
The rema inder of the bus phases are 
collectively referred to as information 
transfer phases. The selected target 
device controls the flow of informa­
tion with the initiator by setting the 
signals MSG. CID. and 1/0 to the 
proper information transfer phase. 
These signals. known as phase signals. 
are used to determine the type of in­
formation being transferred and the 
direction of the data. Table I de­
scribes how the phase signals are 
coded. 

These phases are used to transfer 
the necessary data and control infor­
mation to complete an 1/0 operation. 
For each byte of information trans­
ferred. the following sequence of ac­
tions (called a REO/ACK handshake) 
is required . 

First. the target sets the phase lines 
(see table 1) to the desired bus phase 
and asserts the RE signal either to 
request data from the initiator or to 
send data to the initiator: the direc­
tion is determined by the 1/0 signal. 
1110 is true for in and false for out.) If 
the data is being sent from the target 
to the initiator. the data is asserted on 
the SCSI bus at this time. 

Next. in response to the REO signal, 
the initiator asserts ACK to send data 
to the target or accept data from the 
target. If the data is being sent from 
the host to the target. the data is 
presented on the SCSI bus at this 
time. 

The target. in turn. will deassert 
REO. and the initiator will respond to 
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a deasserted REO by releasing ACK. 
This handshake is referred to as the 

asynchronous data transfer and is 
used in all the information transfer 
phases I will discuss below. A different 
handshake sequence is in effect when 
the synchronous transfer mode is 
used. However. since the COMM180 
does not support this mode. r will not 
cover it. 

COMMAND 
An SCSI bus enters the command 
phase when CID is asserted while 
MSG and 1/0 are inactive. Th is phase 
is used to inform the target device of 
the 1/0 function to be performed. The 
command blocks defined in the SCSI 
proposed standard are 6. I 0. or 12 
bytes in length. The length is deter­
mined by the group code located in 
the first byte of the command block. 

DATA 
The data phases are entered by de­
asserting CID and MSG. The state of 
the 1/5 line determines the direction 
of the data transfer. SCSI is a block­
oriented bus. and data is usually 
transferred in segments. Consequent­
ly. when a computer is communicat­
ing with a disk drive via an SCSI bus. 
the data segment size ls usually 
chosen as a multiple of the physical 
sector size. 

STATUS 
The status phase is entered when the 
target asserts CID and 115 while M G 
is inactive. The target uses this phase 
to transfer a status byte to the initiator 
at the termination of each command. 

MESSAGE 
The message phase is entered by 
asserting MSG and CID: IIO deter­
mines the direct ion of the message. 
This phase provides a means of man­
aging the SCSI bus in complex system 
configurations. Only the command 
complete message is required in all 
SCSI designs. SCSI-bus devices indicate 
their ability to support messages other 
than command complete by asserting 
or responding to the ATN signal. 

TYPICAL SASI TRANSFER 
To give you a greater appreciation for 
the SCSI bus. I will examine in detail 

Table I : Tf1e SCSI bus pftase signal~ and what the!J mean. 

Phase MSG CID 110 

data oul 0 0 0 
data in 0 0 1 
command 0 1 0 
stalus 0 1 1 
unspecified 0 0 
unspecified 0 1 
message out 0 
message in 

Table 2: The address location of the NCR 5 3 80's i11ternal registers. The R/W 
colunm indicates whether the register is read only. write 011/!J. or read/write. 

Address lines 
Register name A2 A1 AO R/W 

current SCSI dala 0 0 0 R 
output data 0 0 0 w 
1ni1iator command 0 0 0 R!W 
mode 0 0 Rtw 
target command 0 1 1 Rtw 
currenl SCSI bus status 0 0 R 
select enable 0 0 w 
bus and stalUs 0 1 A 
start OMA send 0 1 w 
input data 0 R 
start OMA 1arget receive 0 w 
reset parity/i nterrupts R 
start OMA initialor receive w 

what occurs when a computer re­
quests a disk drive to write a sector 
of information. rll take the case of the 
computer and disk drive communicat­
ing through a SASI bus first. and then 
I' ll look at a fu ll SCSI implementation . 

SELECTION PROCESS 
Since the system contains a single 
host and the peripherals are not ca­
pable of disconnection and reselec­
tion. the host is the only bus master 
and can enter the selection phase 
without arbitrating. It does this by 
asserting SEL and the data bit of the 
device being selected (the disk drive). 
The peripheral device operating as a 
bus target asserts BS to complete 
the selection process. 

To accomplish this with the NCR 
5380. you write the bus device ID of 
the controller to the output data reg­
ister. Then. to assert this ID bit onto 
the SCSI bus. you set the assert data 
bus bit in the initiator command reg­

ister to a I . Finally. you set the assert 
SEL bit. also found in the initiator 
command register. to activate the SEL 
line as described above. (Refer to 
table 2 and figure l .J 

SEL and the ID are concu rrently 
active. and only a BSY from the con­
troller is needed to complete the 
selection process. The SB 180 BlOS 
polls the current SCSI bus status reg­
ister waiting for the BS signal to 
become active. If BSY is not asserted 
within 2 50 ms. the attempted selec­
tion is aborted. 

If everything is operating properly. 
B will go active. and the processor 
resets the assert SIT bit in the ini· 
tiator command register to 0. It then 
resets the assert data bus bits in the 
initiator command register to zeros. 

COMMAND PHASE 
Once connected. the target asserts 
the CID signal. indicating command 

~cc1Hin11ed) 
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phase. and then asserts REO co re­
quest the fi rst byte of the command 
block. The first byte !byte OJ of the 
6-byte command block contains the 
operation code OA hexadecimal for 
the write command (see figure 2) . The 
initiator sends the first byte by com­

fewer 1/0 operations. 
To implement this mode. the system 

asserts the DMA mode bit in the 
mode register of the 5380. sets the 
assert data bus bit in the initiator 
com mand register, and writes the 

start DMA send register. When the 
CPU addresses the start DMA send 
register with a write strobe. the 5380 
begins the DMA process by asserting 
the DRQ signal to request the first 
byte of information to be transferred. 

pleting the REOIACK handshake and 
waits for the target to request the next 
byte. Upon receipt of the operation 
code. the target determines how 
many bytes to request from the in i­
tiator and decodes the operation to 
be performed. Using the REQ/ACK 
handshake. the initiator sends the re­
maining portion of the command 
block. 

The information contained in bytes 
I th rough 3 of the command block 
provides the logical unit number and 
the logical block address (by incor­
porating the idea of a logical unit 
number. the SCSI protocol allows a 
single controller to control several 
physical disk drives). The logical block 
address is consequently converted by 
the target into the physical head. 
track. and sector locations to be ad­
dressed on the disk drive. Byte 4 con­
ta ins the transfer length that specifies 
the number of logical blocks to be 
transferred. One logical block is often 
the size of the physical sector on the 
d isk drive. The last byte of the com­
mand block. byte 5. is the control byte. 
which may contain vendor-unique 
information. 

The firmware now polls the current 
bus and status register looking for the 
command phase and REO to be as­
serted. Once the bus is in the proper 
phase. the software writes an 02 hexa­
decimal to the target command reg­
ister. The 5 380 will not allow data to 
be asserted on the SCSI bus unless 
the contents of the target command 
register reflect the current SCSI bus 
phase. 

The command block can be trans­
ferred with the 5380. using pro­
grammed 1/0. pseudo direct memory 
access. or normal DMA operation. 
Due to the small number of bytes to 
be transferred. the BIOS uses the 

INITIATOR COMMA ND 	 REGISTER 

7 6 5 4 3 2 l 0 BITS 

ASSERT DATA BUS - ALLOWS CONTENTS OF OUTPUT DATA 
REG ISTER TO BE PRESENTED ON SCS I 080 - 087 

ASSERT ITT 
.....___ _ 	 ASSERT SEL 

---- ASSERT BSY 

,__----ASSERT ACK 

------ IF YOU ARE READING. THIS BIT IS THE LOST ARBI TRATION 
BIT. IF YOU ARE WRITING. THIS BIT IS NOT SIGNIFICANT 
ON THE 5JBO. 

......_______ 	IF YOU ARE READ ING. THIS IS THE ARBITRATION IN 
PROGRESS BIT. tF YOU ARE WRITING, THIS IS THE TEST 
MOOE BIT. AND SETTING IT HIGH DISABLES ALL OUTPUT 
DRIVERS ON THE 5380. 

MODE REGISTER 

7 6 5 4 3 2 I 0 BI TS 

ARB ITRATE 

OMA MODE 

......____ 	MONITOR BUSY - IF SET. CAUSES AN INTERRUPT FOR AN 
UNEXPECTED LOSS OF BSY . 

....._______ TARGET-MODE BIT- 0=5380 IS AN 1NITIATOR DEVICE. 
h 5380 IS A TARGET DEVICE. 

pseudo OMA mode. which acts as Figure I: Internal detail of some of 1(1e 5380's more important registers: 
programmed i/O operation but does (al Tlie initiator command register: (b) the mode register; (l) tfte target command 
not require the SCSI REQ/ACK hand· register: (d) tlie current SCSI bus slalus register: and (e) tfte bus a'1d status regis!er. 
shake to be implemented overtly in Refer to table 2 for address locations. 
the software. It 	 therefore requires 
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!The data written to the start DMA 
send register is not significant.) This 
initialization sequence is identical to 
normal DMA operation. The primary 
difference is that the DMA channel is 
not controlling the transfer of data. 

the CPU controls the transfer. 
The CPU samples the DRO signal by 

reading the OMA request bit in the 
bus and status register. If this bit is ac­
tive. the CPU knows that the 5380 is 
ready to receive data. and the first 

lcl ldJ 

TARGET COMMAND REGISTER CURRENT SCSI BUS STATUS REG ISTER 
7 6 5 4 3 2 l 0 BITS 7 6 5 4 J 2 I 0 BITS 

ASSERT l/o DBP 

ASSERT C7i5 SEL 

'---- ASSERT MSG --- iiO 

ASSERT REC .__---CJD 

'------M'SG 

~----- R'Ea 

'------- BSY 

'-------~RST 

(el 

BUS AND STATUS REGISTER 


7 6 5 4 3 2 I 0 Bl TS 


ACK 

'------ IRO ACTIVE INDICATOR 


'-------PARITY ERROR 


'------- OMA REQUEST - ALLOWS CPU TO SAMPLE ORO PIN. 

BIT 7 6 5 4 3 2 l 0 

BYTE 0 0 o 1> I o I 0 I 0 

BYTE I 0 0 d I HIGH ADDRESS 

BYTE 2 MIDDL E ADDRESS 

BYTE 3 LOW ADDRESS 
BYTE 4 BLOCK COUNT 
BYTE 5 r 0 0 0 0 • 5 • 

d • d ri ve I 0 or I l 
' = re Irie$ 
s ;I. tteo ootion 

Figure 2: Format of the write command. The op code (OA hexadecimal) is 
i11 the lower 5 bits of tfre first byte. Tfre co111rna11d's group code. wflich i11dicates how 
many bytes compose Ifie command. is in the first b1,Jte"s upper 3 bits. 

byte of the command block is written 
to the output data register at 1/0 ad­
dress FO hexadecimal. 

Once the data is written. the 5380 
loads the data onto the SCSI bus and 
asserts ACK. In response to ACK. the 
target reads the data on the SCSI bus 
and deasserts REG. The 5380 subse­
quently requests the second byte of 
data from the CPU by issuing the next 
ORO. (This also sets the DMA request 
bit. BIOS polls this bit before issuing 
the next byte.) After the 5380 receives 
the second byte from the CPU. it de­
asserts the SCSI ACK signal. which has 
remained active since the first trans­
fer. Subsequent to ACK going false. 
the disk controller issues the second 
REO. The cyc!e above is repeated for 
the remaining bytes of the command 
phase. 

As you can tell from the above de· 
scription. the ACK signal asserted for 
the sixth command byte will remain 
asserted until an additional byte is 
issued to the 5380 or it is reset by 
other means. The SCSI bus. according 
to the proposed standard. cannot pro­
ceed to the next bus phase until ACK 
is deasserted. The SB\80 BIOS resets 
the ACK signal by resetting the OMA 
mode bit in the mode register. 

DATA-OUT PHASE 
Having received the command block. 
the disk controller knows the location 
the data will be written to and per­
forms a seek operation to position the 
heads over the proper track. Since the 
seek operation requires many milli­
seconds to complete. higher-perfor­
mance controllers disconnect from 
the SCSI bus at this point and recon ­
nect once the head is properly posi ­
tioned. However. SAS! designs rema in 
connected to the host for the duration 
of the seek. When the head is prop­
erly positioned. the target changes 
the information transfer phase to data 
out and requests the initiator to send 
the number of bytes specified in byte 
4 of the command block. 

While the seek is being performed 
by the attached disk drive. the SBI 80 
BIOS prepares the 5380 and DMA 
channel 0 of the Hitachi 64180 for the 
data-out phase. The OMA channel is 
programmed to respond to OMA re­

(co111i~ued) 
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GLOSSARY 


BYTE: Eight bits of data. 

CONNECT: This function occurs when 
an initiacor selects a target to start an 
operation. 

DISCONNECT: This function occurs 
when a target releases control of the 
SCSI bus. allowing it to go to a bus free 
phase. This can be done at the end of 
an operation or when a target releases 
the bus during an operation (such as 
during a seek) . 

INITIATOR: An SCSI device (usually a 
host system) that requests an operation 
to be performed by another SCSI de­
vice. For this system. the CR 5'380 on 
the COMMl80 is the initiator. 

LoGICAL UN IT: A peripheral device ad­
dressable through a target 

LoGICAL UNIT NUMBER: An encoded 
3-bit identifier for the logical unit. 

LU N: Abbreviat ion for logical unit 
number. 

PERIPHERAL DEVICE: A piece of equip­
ment that can be attached to an SCSI 
bus. for example. a disk. streaming 
tape. optical disk. o r printer. 

RECONNECT: This function occurs when 
a target reselects an initiator to con-

Table A: SCSI device IDs and 
1{ieir corresponding bits on tne 
data bus. 

SCSI ID 
DDDDDDDD 
88880888 

SCSI address O 1 2 3 4 5 6 7 

0 lxxxxxxx 
1 x 1 x x x x x x 
2 x x 1 x x x x x 
3 xxx1xxx x 
4 x x x x 1 x x x 
5 x x x x x , x x 
6 x x x x x x 1 x 
7 x x x x x x x 1 

tinue an operation after a disconnect. 

RESERVED: Bits. bytes. fields. and code 
values that are set aside for future stan­
dardization. 

SCSI ADDR ESS: The representation of 
the unique address 10 to 7) assigned 
to an SCSI device. This address is nor­
mally assigned and set in the SCSI 
device during system installation. 

SCSI DEVlCE: A host computer 
adapter. a periphera l control ler. or an 
intelligent peripheral that can be at· 
1ached to the SCSJ bus. 

SCSI DEVICE ID: The bit-significant rep­
resentation of the SCSI address refer­
ring to one of the signal lines. This 
translates into one SCSI bus bit being 
set during the selection phase. Tuble 
A shows which bit on the SCSI bus 
IDBO to DB7) is set for the different 
SCSI addresses. This configuration is 
placed on the bus during the selection 
phase to indicate which device is be­
ing selected. The bits set to x in the 
fields are set to 0 by the SBl80 BIOS 
because It suppons only a single­
user/single-tasking environment. On 
systems that support multitasking. the 
ID of the initiator is also asserted so 
that when the target disconnects and 
reconnects. it will know who to recon· 
nect to. 

SIGNAL ASSERTION: The act of driving 
a signal to the true state. 

SIGNAL NEGATION: The act of driving 
a signal to the fa lse state or allowing 
the cable terminators to bias the signal 
to the false state (by placing the driver 
in the high-impedance condition). 

SIG AL RELEASE: The act of allowing 
the cable terminators to bias the signal 
to the false state (by placing the driver 
in the high-impedance condition). 

STATUS: One byte of Information sent 
from a target to an initiator upon com· 
pletion of each command. 

TARGET: An SCSI device that performs 
an operation requested by an initiator. 

VENDOR-UNIOU : Bits. fields. or code 
values that are vendor-speciric. 

quests from the 5380 by fetch ing data 
from a defined memory location and 
writing this data to the output data 
register of the 5380 (at 1/0 address FO 
hexadecimal). 

With the DMA mode bit reset and 
the assert data bus bit still active in 
the 5380. the BIOS writes a 00 to the 
5380"s target command register. This 
tells the 5380 that the current phase 
on the SCSI bus is data out (if it isn·t. 
the 5380 issues a phase mismatch in· 
terrupt). The BIOS then reasserts the 
DMA mode bit and issues an 1/0 write 
to the start OMA send register; this 
initiates the DMA transfer process. As 
in the pseudo DMA transfer. the first 
DRO is asserted after writing this reg· 
ister. Since the seek being performed 
by the disk drive can be a lengthy 
operation. it may be a long time be­
tween the first and second DMA re· 
quests. Data is transferred identically 
to the pseudo DMA mode except that 
the DMA channel responds to the 
DRO signal and transfers the data 
from the SB I80"s memory to the 5380 
rather than the CPU polling for the 
DMA requesr bit being active. 

The BIOS supports sector lengths of 
512 bytes. When the last byte is trans­
ferred. the DMA channel asserts the 
TEND signal. which is fed to the EOP 
pin on the 5380. This sets the end·of­
DMA bit in the bus and status register 
and signals the completion of the 
data-out transfer phase. The DMA 
mode bit is again reset to deassert the 
last ACK signal prior to the ensuing 
status phase. 

MESSAGE AND STATUS PHASES 
The target then switches to the status 
phase. sends a "good'" status code to 
the host. changes to the message- in 
phase. and transfers the obligatory 
command complete message to end 
the l/O transfer. The BSY line is now 
released. disconnecting the target 
from the initiator and returning the 
bus to a bus free condition. Bus free 
allows the initia tor to begin the nex t 
110 transfer. 

The SB 180 reads the data of the 
status and message-in phases. using 
the pseudo DMA method previously 
described. In each case. the assert 
data bus bit is reset and the target 
command register is updated to the 
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proper phase before reading the data 
from the 5 380. 

SCSI TRANSFER 
ow for the SCSI version of the ex­

ample. The SCSI bus differs from SAS! 
in that it supports multiple bus 
masters through bus arbitration, and 
the disconnection and reselection of 
target devices are supported through 
the optional message-in and mes­
sage-out bus phases. 

In full SCSI implementations. the ar­
bitration phase precedes the selec­
tion phase so that a device can gain 
control of the SCSI bus. When the 
selection phase is entered. the host 
asserts SEL. its device ID. the target's 
device ID. and the ATN signal. The 
host presents its own device ID so 
that the target can know which device 
performed the selection. This is im­
portant in case the target disconnects 
from the SCSI bus for a lengthy 1/0 
operation-it must know which host 
to reselect (this might be a multipro­
cessor system). The presence of the 
ATN signal informs the target of the 
initiator's desire to send a message 
and that the initiator is capable of 
supporting more than the mandatory 
command complete message. If the 
target is capable of supporting the ad­
ditional messages required for discon­
nection and rese lection. it responds 
by entering the message-out phase. 
Otherwise. the target replies by enter­
ing the command phase described in 
the SAS! example. 

Once the target issues REO for the 
message-out phase. the initiator 
sends an identify message to the 
target. The identify message estab­
lishes a physical path between the ini­
tiator and the target for a particular 
logical unit and notifies the target of 
the initiator's ability to support dis­
connection and reselection. This mes­
sage is also used by the target to re­
establish the physical path wi th the 
initiator in a subsequent reselection. 

After the identify message is trans­
ferred. the target requests the com­
mand block from the initiator by 
entering the command phase. (I will 
use the write command for this exam­
ple. as I did in the SAS! example.) If 
we assume that the wri te command 
will require the disk drive to perform 

a time-consuming seek operation. 
once the target receives the com­
mand from the host. it will disconnect 
from the SCSI bus. This frees the bus 
for other 1/0 operations. To discon· 
nect from the bus. the target switches 
to the message-in phase and issues 
a disconnect message to the in itiator. 
If the target was transferring several 
logical blocks of information and 
decided to disconnect between seg­
ments. it would issue a save data 
pointer message before issuing the 
disconnect. After the message is sent 
across the bus. the target releases 
B to complete the disconnection. 

Although the target has broken the 
physical path with the host. the logica l 
connection is maintained through the 
use of data pointers supported by the 
initiator. This concept is referred to as 
a logical thread. As long as the bus 
is free. the host can establish as many 
logical threads as can practically be 
supported by the system. Data 
pointers must be maintained for each 
logical thread. 

When the head of the disk drive is 
positioned over the correct track. the 
target attempts to reestablish the 
physical path with the in itiator by ar­
bitrating for use of the SCSI bus. Once 

it has gained control of the bus, it 
reselects the host to complete the 
write command. When the reselection 
phase is complete. the target enters 
the message-in phase and sends the 
identify message to inform the in i­
tiator which logical unit is reconnect­
ing. Since the initiator may have 
started several 1/0 operat ions. it per­
forms an implied restore data pointer 
message to conti nue the 1/0 opera­
tion at the point of disconnection. 

After the identify message has been 
transferred. the bus operation pro­
ceeds identically to the SAS! example. 
Data-out. status. message-in. and bus 
free operational phases are con­
secutively performed on the SCSI bus. 
completing the write command. 

IN CONCLUSION 
You'll be seeing many computers and 
peripherals that are SCSI bus- com­
patible in the future. from periphera l 
manufactu rers and the Circuit Cel lar 
as well (see photo 2J . In the early days 
of personal computing. it was enough 
for me to design projects that con­
nected to a user's paral lel port. Since 
then. however. personal computing 
has evolved to include a cornucopia 

(continued) 

Photo 2: Tfie complete COMM l 80 board inSlalled in a frmclioning SB 180 
computer s11stem . The SCSI co11troller chip (note wfiite oulli11e) ca11 be see11 next to 
the larger MOSART modem cfiip. 
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MIDI 
EVERY 
MONTH! 
Don't stop nowt If you're enjoying 
this special Byte Issue on Comput­
ers & Music and want to take your 
interest further, here's the magazine 
that will take you as far as you want 
to go: 

Electronic 

Musician 

::-~·-
~ ~--- , -, -<-, .- NI ·-

~~ 

Electronlc Musician is your com­
plete guide to the use of electronic 
musical instruments and personal 
computers in the creation and re­
cording of music. 
Edited by musician-author CraigAn­
derton, Electronlc Musician brings 
you both basic and advanced arti­
cles thatde-fT¥tifYMIDI, Music Soft­
ware. and Synthesizers. 

Now you can face the music every 
month and enjoy itl 

FREE lssuel 

Send for a tree Issue and rese~ your one­
year subscription at !he special iritroduaory 
race ofSI 4. 95 (S24.95 foreign/.'lbu'll save over 
so percent ortche single copyprice. Ifyou're 
nor completely satisfied with the first issue. 
slmplywrice "rancel" on our invoice and that 
wm be the end of the matte<.The flrst Issue 
will be yours co keep. 
Send coupon or t.cslmlle co: 

EJec:tronlc Musician, Dept. B 

2608 Nlnrh St., 8erl<eley. CA 94710 


I~ES•sendme-;-~Eluue~-1j Bectronlc Musldan and resetW I
I • my one-;ar subJcrlpClon. I 
1 ~~ I 
IAddress I 
I City: I 
1s- Zip I 
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I expect that the 

SCSI standard will 


be heartily adopted. 

I am looking forward 

to using it again. 

of backplane buses and interface 
standards that makes writing articles 
more like the Bus of the Month club. 
Presenting a project that is specifically 
IBM PC-compatible negates its value 
to Atari or Macintosh owners. 

I expect that the SCSI standa rd will 
be heartily adopted. I for one am 
looking toward my nex t opportunity 
for using it. 

SOFTW~RE BLACK BELTS TAKE 
NOTICE 
The current SB 180 BIOS supports 
single-user/single-tasking systems. 
With thousands of SBl80s in use 
among the software gurus of the 
world. no doubt one of you is going 
to implement the higher-level SCSI 
functions while I'm still drafting the 
specification. If you do. the North 
American One-Eighty Group (NAOG). 
software and hardware manufacturers 
associated with the SB l 80. and I 
would be very interested in obtaining 
such driver code. either through 
public domain or license. 

CIRCUIT CELLAR FEEDBACK 
This month's feedback begins on 
page 54 . 

NEXT MONTH 
I'll look at peripheral interface 
adapters. • 

Diagrams and information specific to tne 
NCR 5380 are reprinted witn tne pennis­
sion of Natio11al Casft Register Inc. 

Special lna11fls lo Mike McBride and Harry 
Mason for tfteir contributions to tftis project. 

There is an on-line Circuit Cellar bulletin 
board system that supports past and pres­
ent projects. You are invited to call and ex­
change ideas and comments with other Cir­
cuit Cellar supporters. The 300ll 2QO.bps BBS 
is on-line 24 hours a day at 1203J 871-1988. 

The following items are available from 

The Micromint Inc. 
2 5 ~rrace Dr. 
Vernon. CT 06066 
(800) 635-3355 for orders 

(2031 871-6170 for information 


I. SBl80 computer board with 256K bytes 
or RAM. Complete with user's manual and 
ROM monitor. Assembled and tested. 

SB180-I . ... .......... ....... . S369 

2. Complete 58180 computer board with 
256K bytes of RAM. user's manual. ROM 
monitor. and the Z·System. including ZRDOS. 
ZCPR3. an editor and utilities. BIOS source. 
ROM monitor source. ZAS assembler. ZDM 
debugger. and user's manuals. Provided on 
four 51'·inch SBl80 format DSIDD disks. 
Assembled and tested. 

SBl80-1·20 . ........ .. ... .. .... $499 

3. COMM 180 SCSI-only expansion board for 
the SB 180 computer with hard disk BIOS 
upgrade (board can be upgraded to include 
the modem at any timel. Complete with 
user's manual. Software supplied on 5~-inch 
DSIDD SB180 format disk. Assembled and 
tested. 

COMM180·S . . ... . .. .. . .. ..... . S\50 
4. COMMl80 12()().bps modem and SCSI ex­
pansion board for the SBl80 computer with 
TERM3 and hard disk BIOS upgrade. Com­
plete with user's manuals. Software supplied 
on two 5~-inch DSIDD SBl80 format d isks. 
Assembled and tested. 

COMMl80-M0l·S ..... . ....... . 5479 


SCSI hard disk drives. enclosures. cable sets. 
and various 58180 enhancement products 
are now available. Call for a price list. 

Please include 510 con items I and 21 or S6 
(on items 3 and 4) for shipping and handl ing 
in the continental United States (54 addi­
tional for Canadal. S 15 for surface or S3 5 for 
air mail elsewhere. Connecticut residents 
please include 7.5 percent sales tax . 

Editor's Note: Steve often refers to previous 
Circuit Cellar articles. Most of these past ar· 
ticles are available in book form from BYTE 
Books. McGraw-Hill Book Company. POB 
400. Hightstown. NJ 082 50. 

Ciarcia's Cirwil Cellar. Volume I covers articles 
in BYTE from September 1977 through 
November 1978. Volume II covers December 
1978 through lune 1980. \b/ume Ill covers July 
1980 through December 198 1. Volume IV 
covers lanuary 1982 through June 1983. 
Volume V covers July 1983 through December 
1984. 

To be included on the Circuit Cellar mail­
ing list and receive periodic project up· 
dates and support materials. please cir­
cle 100 on the Reader Service inquiry 
card at the back of the magazine. 



Presenting four upstanding Citizens who give faithful 
service above and beyond the call of duty. Citizen'." dot matrix 
printers} precision-engineered by the people who've become 
a wristhold word in fine} precision-engineered watches. 

The Citizens are sleek7 quiet7 and reliable. They're 
extremely easy to use. And feature a unique push-feed 
paper system that makes paper loading a breeze. What's 
more7 the Citizens are IBM~ and Epson~compatible. Can print graphics. 

Can dash out output at ~60 cps ( 40 cps correspondence-quality) or 
a blazing 200 cps ( 50 cps correspondence quality). And offer a comprehensive 
18-month warranty on all parts and labor7 including the print head. 

The Citizen MSP-10/15 and MSP-20/25. Four solid reasons to 
stop by your dealer. 

And watch what the Citizens can do for you. 
For more information} call 1-800-Q2.6-1234JExt. 34. 

InC~ifor~~aJ 1-800-~1-2345J Ext. .34. ~ CITIZEN™ 
Or wnte Citizen Amenca Corporat:Ion, --=-­
2425 Colorado Avenue, Santa Monica, CA 90404. 

© 1986 Citizen America Corporation. Citizen and rhe Citizen logo arc trademarks of Citizen Watch Co., Ltd. IBM Is a rcgis1ercd tradcmark 
of ln1cmational Bw;incss Machines Corporation. Epson is a registered trademark of Epson Corporation. 
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For $2495,* · 
what you see is what you get. 

MANUFACTURER 
S GGESTED 

RETAIL PRJCE* 
PROCESSOR 

SPEED 
EXPA SION 

SLOTS 
MONEY-BA K 
GUAHANTEE t 

VICTORV2B6 $2495 6to8Mhz 8 YES 

IBM PC/AT 

COMPAQ DESKPRO 286 

$4705 

$4244 

6Mhz 

6to8Mhz 
I 6 

6 

NO 

NO 

The simple fact is. you get more with the Victor V286.'~More speed. More features. 
More for your money. You also get more peace of mind. Because the Victor V286 
comes complete with nationwide servicing through Xerox.®And a 30-day
Money-Ba€k Guarantee, an offer you won't see from anyone else. You won't 
see any software compatibility problems either. The V286 runs most every program 
faster than the IBM. but a f lip of aswitch will slow it down to mirror the AT and let 
you run the most finicky programs flawlessly. We've also equipped the V286 with 
features IBM considers options. Features you' ll consider necessities. You can even 
expand the memory to 1 MB without using option boards. Those are just a few of 
the reasons the Victor V286 should be your next computer. For a morecomplete 
picture. and your nearest Victor dea ler. call Marty at 1-800-248-5252. 

' DOES NOT INCUJOE MONITOR OR VIDEO OOl\RO. 
'R:llals tor comparably equipped models a• of l/26186. IBM and IBM Personal Computer AT are tradema<ks al lnterna1ional 
Business Machines corp0ralion. COMPAO and COMPAQ DESKPRO are trademarks or COMPAQ computer corporation. 
t Available rrom partlcfpatlna dealers. Scotts Valley. CA (408) 438-6680 
116 BY T E • IUNE 1986 Inquiry 362 



BY A NTONIO C. SILVESTRI 


SORTING 
PRODOS 
DIRECTORIES 


Sort subdirectories 

and files for cleaner 
catalogs 

I 
f you use Apple ProDOS. you 
have probably discovered that 
as fi les are added to and 
deleted from a disk its directory 

sequentially-the operating system 
does not sort by fi lename. Thus if you 
forget the exact spelling of a filename. 
you must catalog the disk and inspect 
each filename unti l you find the one 
you want. This procedure can be a 
nuisance when you are examining a 
long catalog. but many micro users 
take this in stride and dismiss it as 
part of operating a personal com­
puter. 

The program I describe in this arti­
cle is designed to eliminate long 
catalog searches by sorting the valid 
filenames in the ·volume and subor­
dinate directories of the ProDOS dlsk. 
It also permanently stores the sorted 
fi lenames on the disk so that an 
alphabetically sorted directory is dis­
played each time you request a 
ca talog. 

PROGRAM FEAT URES 
ProDOS. Apple's Professional Disk 
Operating System. is more sophisti­
cated than its older but respected 
counterpart. DOS 3.3 . Among Pro­
DOS's featu res are an enhanced com­
mand set and support of a hierar­
chical directory structure that allows 
separate directories to coexist on the 
same disk. My pr9gram. for Apple lie. 
lie. and II+ computers with 64K bytes 
of RAM. will individually sort the 
volume. or root. directory and any of 
its subordinate directories that reside 

(co"linued) 
Antonio C. Silvestri is a professor of computer 
and information science at Spring field Tech­
nical Community College in Springfield. Mas­
sachusetts. He is also president of Systems 
Consu ltants Inc. (955 Sumner Ave.. Spring· 

becomes filled with filename entries field. MA 0 1I1 8·2 146). an engineering com­
that the CATALOG command displays pany that specia/ius in the design of computer 
in a chaotic order. This is because Pro­ hardware and software interfaces that control 
DOS directories are simply built manufacturing machineriJ. 
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Table I: Tfte format of a ProDOS directory block. 

Byte Offset 
in Directory Block Entry Description 

000-001 

002- 003 

004-042 

043-081 
082-120 
121-159 
160-198 
199-237 
238-276 
277-315 
316-354 
355-393 
394-432 
433-471 
472-510 
511 

Block number of the previous directory block (low byte first). 
These bytes equal 0 if this is the first directory block 
Block number of the next directory block (low byte first). 
These bytes equal o ii this is the last directory block. 
Directory entry #1 or, ii this is the first block of the directory 
(bytes 000 and 001 equal 0), the directory header. 
Directory entry #2 
Directory entry #3 
Directory entry 114 
Directory entry #5 
Directory entry #6 
Directory entry #7 
Directory entry 118 
Directory entry #9 
Directory entry #10 
Directory entry #11 
Directory entry #12 
Directory entry #13 
<Not Used> 

Table 2: The format of a ProDOS directory header. Notice the differences in 
some b1Jtes that distinguish a volume directory from a subdirector~. 

Byte Offset 
in Directory Header Description 

00 The high 4 bits equal 15 for a volume directory or 14 for a 
subdirectory. The low 4 bits equal the length of the directory 
name. 

01-15 Directory name in ASCI I. 
16- 23 Reserved. 
24-25 The date that this directory was created 

(format:MMMDDDDD YYYYYYYM). 
26 The minute at which this entry was created. 
27 The hour at which this entry was created. 
28 The version number of ProDOS that created this directory. 
29 The lowest version of ProDOS that is capable of using this 

directory. 
30 Directory access code. 
31 The number of bytes occupied by each directory entry. This 

byte equals 39. 
32 The number of entries that can be stored in each block. 

This byte equals 13. 
33-34 The number of active files in this directory nol including the 

directory header. 
35-36 II this ls a volume directory, these bytes specify the block 

where the volume bit map is located. If this is a 
subdirectory, these bytes specify the block in which the 
entry defining this subdirectory is located. 

37-36 If this is a volume directory, these bytes indicate the slze of 
the volume in blocks and equal 280. II this is a subdirectory, 
byte 37 is the directory entry number within the block 
specified in bytes 35 and 36. Byte 38 contains the number 
ol bytes in each entry of the parent directory and equals 39. 

on a ProDOS disk. 
I wrote the program in Applesoft 

BASIC because speed is not impor­
tant. The routine also includes some 
machine language code that is poked 
directly into memory. 

To create a user-friendly utility. I 
have provided extensive screen out­
put that allows you to monitor pro­
gram execution. The routine takes 
some time to read. sort. and update 
a disk. particularly when you are 
working with a disk with numerous 
subdirectories containing many file­
name entries. This visual feedback 
gives you confidence in the utility's 
execution. 

Any files you delete from a directory 
will still have an entry in that directory. 
However. since these entries are not 
viable files. the program does not in­
clude them in the sorting process. Up­
dated directories are purged of 
deleted entries. which results in more 
efficient disk access. 

PRODOS D ISK D IRECTORIES 
ProDOS organizes disk files by blocks. 
a block being a group of 512 bytes. 
An initialized ProDOS disk has 280 
blocks numbered from 0 to 279 that 
can be used to store files. directories. 
etc. Any block can be allocated to a 
file or directory: this means that any 
long file or directory can be physical­
ly scattered throughout the disk. 

All directories are accessed from 
the volume or root directory. which 
always resides at a fixed location. 
blocks 2 through 5, on the disk. Unlike 
the volume directory. subdirectories. 
which are treated as files, can be 
stored anywhere on the disk. 

Since each directory block can hold 
thirteen 39-byte file entries. the 
volume directory can contain up to 52 
entries. These entries describe a file's 
attributes by specifying its name. type. 
size. and disk location. The format of 
a directory block is shown in table I. 

The first block allocated to the 
volume directory (or a subdirectory) 
is called the key block and is arranged 
slightly differently than succeeding 
directory blocks. The 39-byte entry 
that normally describes the first file 
in the block is instead used to 
describe the directory itself. This en­
try is called the directory header. The 
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format of a directory header is shown 
in table 2. 

The remaining directory entries rep­
resent binary. text. Applesoft pro· 
gram. or subdirectory files. The offset 
byte map for these entries is shown 
in table 3. To determine what type of 
fi le a particular entry corresponds to. 
simply examine the file-type code that 
appears at offset 16 with in the entry. 
'!able 4 lists a few of the most com· 
mon file-type codes. 

DISK INPUT/OUTPUT 
Data transfers to and from the disk oc­
cur on a block basis using the ProDOS 
MU (machine language interface) pro­
tocol. This standard makes it simple 
for you to write small assembly lan ­
guage programs to perform disk 110 
functions. 

A typical subroutine to invoke disk 
110 looks like this: 

JSR $BFOO 
DB command_ index 
DB low_para_addr 
DB high_para_addr 
BCS error 

ProDOS's entry point is at BFOO 
(hexadecimal). Command_index is 
the command number assigned to a 
ProDOS function. Low_para_addr 
and high_para_ addr are. respec· 
tively. the least significant byte and 
the most significant byte of the ad­
dress of the parameter list associated 
with the command. The parameter list 
contains the va lues of variables that 
the command needs to execute prop­
erly. 

After ProDOS executes the com­
mand. control passes to the instruc­
tion immediately after the 3 bytes that 
follow the JSR instruction. If an error 
occurs in processing the command. 
ProDOS sets the carry flag-hence the 
BCS instruction as shown in the 
example. 

The MLI command to read an in· 
dividual block on a disk is command 
number 128. To write a block. you 
issue command number 129. The pa­
rameter lists for these two commands 
are identical and are constructed as 
shown in table 5. 

Short machine language routines 
can be safely loaded at 300 (hexadec­

(ro11ti11ued1 

Table 3: Tfie format of a ProDOS directory entry. 

Byte Offset 
in Directory Entry Description 

00 The high 4 bits equal O for an inactive file or nonzero for an 
active file. The low 4 bits equal the length of the directory 
name. 

01-15 Entry name in ASC II. 
16 File-type code (reler to table 4). 
17-18 II this entry is a subdirectory, these bytes specify the 

location of its key block. If this entry is a standard file, this 
entry points lo the first block where Ille dala is stored . 

19-20 File size in blocks 
21-23 File size in bytes. 
24-25 The dale thal this file was created (format:MMMDDDDD 

YYYYYYYM). 
26 The minute at which this file was created . 
27 The hour at which this file was created. 
28 The version number of ProDOS that created th is file. 
29 The lowest version of ProDOS that is capable of using this 

file. 
30 File access code. 
31-32 If this entry specifies a binary file, these bytes contain the 

load address for the file. If this entry specifies a random· 
access text file. these bytes contain its record length. 

33-34 The date on which this file was last modified 
(format:MMMDDDDD YYYYYYYM). 

35 The minute at which this file was last modified. 
36 The hour at which this file was last modified. 
37-38 The key block number of the directory that holds this file 

entry. 

Table 4: Some impartant ProDOS file-type codes. 

File-TYpe Code Catalog Mnemonic File Description 

001 BAD 
004 TXT 
006 BIN 
015 DIR 
252 BAS 
255 SYS 

Bad block file 
ASCH text file 
Binary file 
Directory file 
Applesoft program file 
ProDOS system file 

Table 5: Tfie format of the parameter list iised in ProDOS MU calls to read 
and write disk blocks. (For disk block read and write calls. the first byte-the 
number of parameters- is always 3.J 

Byte II Contents 

1 Number of parameters 
2 Disk slot and drive to be accessed 

(128 • drive II + 16 • slot II) 
3 Low byte of the address of a 512-byte data buffer 
4 High byte ol the address of a 512-byte data butter 
5 Low byte of the block number to be accessed 
6 High byte ol the block number to be accessed 

IUNE 1986 • B YTE 119 



~~~~:==~~~;t~~~~;::::.:.:.:.:_:_~ 

-------i decimal). 

- -- --:;-~·~:::::::\.'""""---

Let Lab Bossy" turn 

your IBM PC into apowerful


instrument controller. 

ou can spend thousands of dollars that are the highest in the industry. 

for a dedicated instrument controller. And Lab Boss products offer a direct 
Or a few hundred for a controller data link from your measuring equipment 

thac's dedicated to you and your IBM PC to a full range of analysis software. includ· 
Lab Bossr11 from National lnstru· ing RS/1. Lotus 1·2·3. and Symphony. So 

ments puts you and your IBM PC (or you can easily report your findings on 
compatible) finnly in charge of GPIB the same system you used for 
instruments. from sophlstlcated lab- iiiiiiiiiiiiiiil~ 

oratory equipment like digitizing 

oscilloscopes and spectrometers, 

ro standard prtmers. plotters. ~ 


tape drives and more. .J!p;. 

At data transfer speeds 

-7° NATIONAL....... 

..,, llllTRUllDTS 
, 	 12109 Technology Blvd. 

Austin. TX 78727 512/250-9119 
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instrument control. data acqui­
sition and analysis. Try that 
on a dedlcated controller! 
So - you want to be the 
boss? Call National Instru­

ments.800/531-4742. 
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DIRECTORIES 


imal) since ProDOS reserves only a 
few bytes toward the end of this 
memory page for its own purposes. 

You must allocate a 512-byte block 
in memory for block transfers. A pro­
gram can make use of the buffer that 
is assigned for ProDOS activities_This 
buffer is pointed to by the contents 
of page zero locations 11 5/116 and is 
usually found at 38400 19600 hexa­

THE SORTING TECHNIQUE 
The task of sorting a single directory 
involves three main steps. First. di rec· 
tory blocks are read into memory 
from the disk and the active directory 
entries are placed in an array Next. 
the array is sorted by an algorithm 
such as the bubble sort algorithm. 
Fina ll y. the sorted array of directory 
entries is written back in blocks to the 
original directory locations on the 
disk. 

You have to modify this technique 
in order to sort a disk with a hierar· 
ch ical directory structure. You must 
have a data structure such as a stack 
to keep track of subdirectory entries 
as they are encountered in the sorting 
process. 

Each time a subdirectory entry is 
encountered. information about the 
subdirectory is saved on the stack. 
This information includes the key 
block location of this subdirectory as 
well as the path name of its parent 
directory After sorting a directory. the 
program pops the next directory to 
be sorted. if one exists. from the stack. 
The information removed from the 
stack will be sufficient to repeat the 
three-step sorting process on th is cur­
rent directory. The entire sorting pro­
cess ends when no directories are left 
on the stack. 

THE BUBBLE SORT ALGORITHM 
Although there are more efficient 
array-sorting techniques. the bubble 
sort method is one of the easiest to 
program. The bubble sort is so 
named because it causes elements to 
"bubble" upward in the list being 
sorted . The routine moves through a 
list. comparing adjacent pairs of 
elements one at a time. If it finds an 
element that is greater than its higher­

1a111!ilrue.dl 
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Build your own 

programming owerhouse 

With the Power System•u 

from Pecan, you can now 

create the Ideal environment 

to' your programming needs. 


Whether you're an expenencecl 
programmer or an en1husias~c 
newromer. the righl program 
developrnerir environmenl is essential to 
crearilg software lllal eNectillely ,,..,.. 
delivers lhe capablllli.es you need. 
The oplimum develop.men! envi• 
ronment Includes your choice of 
language cornp~ers , an integrated 
system of basic programming 
capabilities, ancl aspecially 
selected group of utilities whic 
fulfiR yoor own unique 
requirements. 

Start wttll e full· 

featuNd development 

environment 


Wilh the Pawer System lrnm 
Pecan, you s1art with one of lour 
compilers: Choose Pecan's 
µowerful al'lcl highly versatile ucso 
Pascal, or build your system on our 
BASIC, FORTRAN-n or Modula-2 
compilers. (Additional language compilers 
are on lhe way.) Wrth your Pecan COl!1liler, 
you oat atotal program development 
environment which deivers arun range 01 
integrated dmlopment capabllitles, 
includilg; 

• Sophisticated 1IXI edhor 
• ~tile print utiJl1y 
• Easy·IO·use tie management 

sys1em
• Program 111rary manager 
• Special PIOQlllll execution 

Ulilhles 
• Turllegrapltlcs 

Wllh other ptogf8ll1 ~ 
....... )'Olld llM., purdme 

some or all of these C31labmUes 
separately. With the Power Sys1em from 
Pecan, they're standard equipment. 

Addthe .....bed 
oapMlllUM reu w.m 
DMlopklQ specialmcl software calls for 
the right !OOIS. Pecan Olfers awide 
selection of aplional program 
development aids to help you writ8 
programs ltlll wDfll just Ille way you 
want. These IDOis ildlde: 

• Program debugger 
• Kmd lie access (KSAM)
• Auiomallc plklt spooler
11;Alllfnblels... 

Run programs on vlrtuelly 
an~ mini or micro 

The programs you develop through the 
Power Sysiem are completely portable. 

This means 111at aprogram you 
write on one computer can 

actually be run on anolher­
even tt lhe second computer 

is not compatible with lhe 
first No other program 
development environment 

gives yo.uthis kind ol 1111.dblllly. 
Total programming 

power et • price 
you can afford 
Build yGUr ideal pro· 

grammlng powemouse 
today. For the ifl(red1b1y 

low introductory price of 
only$79.95. you get the complete 

Power Sys1em with ilS imporlanl 
programdevelOjlment capabilities, 

~ including Ille compiler of your choice. 
You can add asecond Pecan compiler for 
jusl 559.95, or selecl two additional 
compWers for only $99.95. Once you have 
the Power Syslem, vou can lllen 
customize ii as your programming 
requirements demand-with Pecan's 
~ development aids. 

Onler Ille ..... """Sylllm­
IVllllllll uclllllltlr hm Plcll-llr 
111111 llldlr.OrCllll m111.....U.PECAN. 
You won't find abett8r price/performance 
value enywhere. And )'OU11 llMI' buld I 
better program davelopnwit 
environment-no ma111r 
whal prtca Ylll • . 
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Listing I : The ProDOS Catalog Sort Routi11e. 

10 
20 
30 

40 
50 
60 

70 

80 

90 
100 
110 
120 

130 
140 
150 

160 
170 
\80 
190 

200 

210 

220 

230 
240 

250 
260 
270 

280 

290 

300 
310 
320 
330 
340 
350 
360 

REM PRODOS CATALOG SORT ROUTINE 

REM ANTONIO C. SILVESTRI 

REM SYSTEMS CONSULTANTS INC. 


CLEAR: TEXT: HOME: DB• PE:EK(115) + 256•PEEK(116) 

FOR I•768 TO 792: READ H: POKE I,H: NEXT 

DIM DIM NA$(5.5), ST(30), ST$(30), OL(10) : N • 0: 

V • 2: V$ • "": GOSUB 460 


VTAB 2:HTAB 6:PRINT "PRODOS FILENAME SORT UTILITY" : 

VTAB 9: HTAB 10: PRINT "INSERT DISK IN";: 

FLASH: PRINT "DRIVE 1";: NORMAL: PRINT: 

HTAB 9: PRINT "HIT ANY KEY TO CONTINUE" 

POKE - 16368,0 : WAIT - 16384,128 : POKE - 16368,0 


HOME: PRINT "SEARCHING FOR VALID FILENAMES": PRINT 
IF N <• 0 THEN 450 
COSUB 480: BL • V: HE • V: HE$ • V$: CO • 0: BC • 0 
POKE 791,BL - 256•1NT(BL/256):POKE 792,INT(BL/256): 
POKE 776,128: CALL 768: IF PEEK(786) <> 0 THEN 
PRINT "ERROR IN READING BLOCK NO. ":BL: STOP 
BC• BC+ 1: DL(BC) •BL 
FOR J•0 TO 12: IF J <> 0 THEN 180 
IF BL•HE THEN DR$ • "": 
FOR I•0 TO 38:DR$•DR$ + CHR$(PEEK(DB + 4 + I)):NEXT:
HE$ • HE$+"/"+MIO$(DR$,2,PEEK(DB+4)-16• 
INT(PEEK(DB+4)/16)) :PRINT "READING DIRECTORY: ";HE$ 
PRINT "BLOCK NO. ";BL;" READ" 
IF BL • HE THEN 210 
IF PEEK(DB + 4 + J • 39)•0 THEN PRINT "O";:GOTO 210 
PRINT".";: CO• CO+ 1: NA$(CO) • "" : 
FOR I•0 TO 38: 
NA$(CO)•NA$(CO)+CHR$(PEEK(DB+4+J•39+I)): NEXT 
IF ASC(MIO$(NA$(00), 17, 1) )• 15 THEN 
V • ASC(MIO$(NA$(C0),18,1)) + 
256•ASC(MIO$(NA$(C0),19,1)): V$ = HE$: GOSUB 460 
NEXT J: PRINT: PRINT: X • FRE (0) : 
BL•PEEK(DB+2) + 256•PEEK(DB+3): IF BL <> 0 THEN 120 

IF C0•0 THEN HOME: VTAB 10: FLASH: 

PRINT "••WARNINGu"; CHR$ (7);: NORMAL: 

PRINT "NO FILENAMES CAN BE FOUND " : GOTO 290 


IF co-1 THEN 290 

HOME :VTAB 10:PRINT CO; " FILENAMES FOUND"; : HTA8 29: 

PRINT "NOW ";: FLASH: PRINT "SORTING": · NORMAL : 

NX • CO 

VTAB 17: HTAB 8: PRINT "FILENAMES HAVE BEEN PLACED" 

VTAB 17: HTAB 7 - LEN(STR$(CO - NX)): PRINT CO - NX 

FLAG • 0: FOR I • 2 TO NX: 

IF MIO$(NA$( I), 2, 15) < MID$(NA$( 1-1), 2, 15) THEN 


H$ • NA$(1): NA$(1) • NA$(1-1): NA$(1 - 1) • H$: 

FLAG • 1 


NEXT: X • FRE{0) : NX • NX - 1: 
IF FLAG • 1 AND NX <> 1 THEN 260 

HOME: PRINT "STORING PURGEO AND SORTED DIRECTORY": 
PRINT 
A = 1: B .. 0: FOR J = 1 TO BC 
PRINT "NOW FORMING BLOCK NO. "; DL(J) 
If J = 1 THEN AX • 0 : GOTO 340 

AX = DL(J - 1) 
IF J - BC THEN BX • 0: GOTO 360 

BX= DL(J + 1) 
POKE OB,AX-256•INT{AX/256): POKE 08+1, INT{AX/256):
POKE D8+2,8X-256•INT(8X/256): 
POKE DB+3, INT(8X/256): POKE D8+511,0 

(CMfi,.uedJ 

positioned neighbor. it exchanges 
these elements. The algorithm com­
pares the next two elements and ex­
changes them if required. This pro­
cess of comparing and exchanging 
positions continues throughout the 
entire list. 

If any exchanges are made. the list 
is processed again. However. not all 
the elements need to be included in 
subsequent passes. Since each pass 
assures that the largest-valued ele­
ment has been moved to the end of 
the list. time need not be wasted on 
checking these elements. When no 
exchanges are made in a pass through 
the list. it is sorted. 

THE BASIC PROGRAM LISTING 
The program is given in listing I. 
IEditor's Mle: The ProDOS Catalog Sort 
Routine and ashort test routine are available 
for dow11loadi11g from BYTE11el Lislittqs at 
(617) 861-9764 and are also obtainable on 
disk: see paqe 445 for details.I Lines 40 
through 60 perform program-initiali­
zation tasks. which include setting the 
variable DB equal to the address of 
the 1/0 data buffer and poking the 
MU interface routine into memory. 
Line 60 defines some important ar­
rays such as NA$. which is used to 
store directory entries. 

Li ne 60 also defines and in itializes 
a stack that is implemented using the 
stack pointer variable N and arrays ST 
and ST$. Array ST holds the block 
numbers of subdirectory key blocks. 
while ST$ stores the path names of a 
subdirectory's parent directory. The 
GOSUB 460 instruction pushes 
values on the stack and starts the sort­
ing process with the volume directory. 

Lines 70 and 80 give you the oppor­
tunity to remove the program disk 
and insert in drive I the disk to be 
sorted. The program issues a prompt 
and waits for a key press before con­
tinuing. 

Line 100 checks the starns of the 
stack: Jf it is empty. execution halts: 
if not. line 110 executes the GOSUB 
480 instruction to pop the stack. Line 
120 reads the retrieved directory 
block into the data buffer. and lines 
130 through 200 extract directory en­
tries from the buffer and store them 
in array NA$. Notice that line 200 ex­

(co11HnuedJ 
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TEK2213A/2215A/2235 THE ANSWER 
DUAL TRACE OSCILLOSCOPES BY ANY MEASURE 

Now! Tek quality and expert advice 

are just a free phone call away! 


The industry 
standard in CRT 
performance. 
Crisp. easy-to­
read . bright CRT; 
14kV accelerating 
potential, provides 
high writing rate 
and small spot 
size. Full size 8x10 
cm display lor 
measurement 
accuracy. 

Display controls 
are flexible and 
easy to use. Sep­
arate intensity 
controls reduce 
blooming in alter­
nate sweep mode. 
Focus tracking 
minimizes control 
adjustment and 
BEAM FIND elimi­
nates confusion. 

Our direct order line gets 
you the industry's leading 
price/performance portables .•. 
and fast answers from experts! 
The 60 MHz single time base delay 
2213A, the 60 MHz dual time base 
2215A and the 100 MHz dual time 
base 2235 offer unprecedented 
rel iability and affordability, plus the 
industry's first 3-year warranty* 
on labor and parts. CRT included. 

The cost: just $1275 for the 
2213A, $1525 for the 2215A, 
$1750forthe2235.t Even at 
these low prices. there's no 
scrimping on performance. You 

Vertical sys­
tem provides 
measurement 
assurance. Fial 
transient response 
and high accuracy 
ensures true 
reproduction of 
your signals. Fast 
risetime and high 
bandwidth is well 
suited for a variety 
of measurement. 

Perform delayed 
sweep measure­
ments accurately 
and easily. Both 
sweeps can be 
displayed alter­
nately making dif­
ferential measure­
ments easy and 
accurate (1%). 
An interlocking 
SEC/DIV control 
simplifies set-up. 

have the bandwidth for digital 
and analog circuits. The sensitivity 
for law signal measurements. The 
sweep speeds for fast logic fami­
lies. And delayed sweep for fast, 
accurate timing measurements. 
All scopes are UL Listed and CSA 
approved. 

You can order, or obtain 
literature, through the Tek 
National Marl<eting Center. Tech­
nical personnel, expert in scope 
applications, will answer your 
questions and expedite delivery. 
Direct orders include comprehen­
sive 3-year warranty*, operator's 

Stable hands-off 
triggering. P-P 
AUTO detects sig­
nal peaks, then 
sets the trigger 
level for you. Dis­
play asynchronous 
signals using 
VERT MODE trig­
gering. Indepen­
dent TV field and 
line selection. 

Front panel laid 
out by function 
for ease of use. 
Color coding aids 
the user in opera­
tion. Functions 
and modes are 
placed logically. 
All nomenclature 
is clearly labeled, 
and protected 
behind a scratch­
less Lexan surface. 

manual, two 10X probes. 15-day 
return pol icy and worldwide ser­
vice backup. 

Order toll free: 
1-800-426-2200, 
Ask for Rick. 
In Oregon, call collect: 
(503) 627-9000. 
Or write Tektronix. Inc. 
P.O. Box 1700 
Beaverton, OR 97075 

1'!ktronix~ 

Copy11ght <> t985. Tektronix. tr>e. All rights reserved . ITTA-439-3. tP11ce F.O.B ~a,erion. OR. "J-year warran.1y includes CRT. 
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SORTING PRODOS DIRECTORIES 


370 	 IF J • 1 THEN 
FOR K•l TO 39: POKE DB+J+B•39+K ,ASC(MID$(0R$,K,1)): 
NEXT: PRINT ".";:B = B + 1 

380 IF A <= CO THEN 
FOR K•1 TO 39 : 
POKE DB+3+8*39+K,ASC(MID$(NA$(A) . K,1)) : NEXT: 
PRINT " . '';: GOTO 400 

390 FOR K• l TO .39: POKE 08+3+B•39+K.0: NEXT: PRINT "Z"; 

400 A e A+1 : B = B+ 1: IF B < 13 THEN 380 

410 PRINT: PRINT: 8 • 0: 


POKE 791,DL(J)-256•1NT(DL( J)/256) : 
POKE 792, INT(DL(J)/256) : POKE 776,129: CALL 768 

420 IF PEEK(786) <> 0 THEN 
PR INT "ERROR IN WRITING BLOCK NO.";DL(J): STOP 

430 NEXT J: GOTO 90 
440 DATA 169, 0, 141, 16, 3, 32, 0, 191, 0 , 19, 3, 176, 

1 • 96 . 238 • 18 • 3 . 96 . 0. 3. 96. 0. 150. 0 . 0 
450 	 END 

460 	 IF N >• .30 THEN 
PRINT "STACK OVERFLOW" : STOP 

470 N • N+l : ST(N)•V: ST$(N)•V$: RETURN 
480 IF N <• 0 THEN 

PRINT "STACK UNDERFLOW " : STOP 
490 V • ST(N) : V$ • ST$(N): N • N- 1: 

RETURN 

Listing 2: This program creates a saatcfi disk t~at you ca11 use to test lfte sort 
program of listi11g I . 

10 DATA 	 "/SCRATCH" , "/SCRATCH/MASS" . "/SCRATCH/RHODE" , 

"/SCRATCH/VERMONT", "/SCRATCH/MASS/NY", 

"/SCRATCH/MASS/NJ", "/SCRATCH/RHODE/PA", 

"/SCRATCH/VERMONT/MAINE" 


20 DIM A$(40) : D$•CHR$ (4): ONERR GOTO 100 
30 READ H$: PRINT 0$; "PREFIX ";H$ : 

PRINT D$; • SAVE TESTFILE" 
40 J•0: L•INT(40•RND(1))+1 : PRINT: PRINT: 

PRINT L:" FILES TO BE CREATED": PRINT 
50 F"OR K•l TO L: TY$•"" : FOR 1•1 TO INT(10•RND(1))+1: 

TY$•TY$+CHR$(65+26•RND{1)): NEXT: X•FRE (0) 
60 	 PRINT K;" ";H$+"/"+TY$: PRINT D$:"0PEN "+TY$: 

PRINT D$:"CLOSE "+TY$: IF RND(1) < . 30 THEN J•J+l: 
A$(J)•TY$ 

70 NEXT K 
80 PRINT J;" FILES TO DELETE" : IF J•0 THEN 30 
90 FOR 1•1 TO J : PRINT D$;''DELETE "+A$(I): 

PRINT I; " ";H$+"/"+A$(I): NEXT: GOTO 30 
100 END 

plicitly checks each entry to see if it 
is a subdirectory. If it is. the program 
pushes that subdirectory·s informa­
tion onto the stack. 

After the program processes each 
directory block. line 210 checks to see 
if that block is the last block of the 
current directory. If not. execution 
loops back to line I 20 to read and 
process the next block: otherwise ex­
ecution continues with line 220. 

When program execution reaches 
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li ne 220, variable CO contains the 
number of directory entries stored Jn 
NA$, DR$ contains the directory 
header. BC contains the number of 
blocks in the directory. and array DL 
contains the actual block numbers 
that form the directory. 

Lines 220 through 280 perform the 
bubble sort of array NA$. Lines 290 
th rough 4 30 write the sorted array 
back to the disk. After the program 
has written the directory to the disk. 

the entire procedure is repeated by 
a jump to line 90. 

TESTING THE UTILITY 
Because you are dealing with a pro­
gram that directly accesses disk 
blocks. you shou ld take care to verify 
that the copy you have acquired 
(either by typing or downloading) 
works properly. One small error can 
destroy a disk containing weeks of 
hard work. Listing 2 gives a small pro­
gram you can use to test the utility. 

This program creates a dummy disk 
with a random number of active and 
inactive entries stored in different sub­
directories. To use this program. first 
format a disk with volume name 
/SCRATCH using the ProDOS Utilities 
Disk. then create the following sub­
directories: 

/SCRATCH/MASS 
/SCRATCH/MASS/NY 
/SCRATCH/MASS/NJ 
/SCRATCH/RHODE 
/SCRATCH/RHODE/PA 
/SCRATCHNERMONT 
/SCRATCHN ERMONT/MAI NE 

Then run the program in listing 1. 
Now run the sort utility program on 

this disk. This will give you a chance 
to get accustomed to the prompting. 
If the utility runs with no apparent 
problem. catalog each subdirectory to 
see If each catalog is·sorted. 

Next. go into each subdirectory 
using the PREFIX command and type 
LOAD TESTFILE. TESTFILE is the 
BASIC program that created the 
dummy disk and is stored in each sub­
di rectory. If you can successfully load 
TESTFILE from each subdirectory 
without J/O errors. go through the 
following final test which checks if 
data can be stored on the disk. Try to 
store a dummy program in each sub­
d irectory, then reload the stored pro­
grams and verify that they are uncor­
rupted. If you can successfully store 
programs on the disk. this proves that 
al l data pointers on the disk are intact 
and that the utility works reliably. • 
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SOYOUTBINK 

YOU KNOW ALL 

TBEREASONS 


TO DUMP · 

YOUR OLD 


· PRINTER? 



WELL, HERE'S 

ONE MORE REASON. 


Al.PSp2000 

You can think of plenty of reasons 
to dump your old printer. 

It's too slow. Too finicky. Too limited. 
Or it's simply down too often. 

Well, here's one more reason. 
The new Alps P2000 Dot Matrix 

Printer. It's everything your old 
printer's not. 
P2000 lo a tradomork of AIPt Elt1Clric ~. LJd. CI 1986 Alp• Amt!riCIL 

It's dependable. If you give it 
reasonable care, it'll give you five or 
more years without a breakdown. 

It's fast. It prints drafts at 250 cps. 
Memos at 125 cps. And near letter 
quality correspondence at 50 cps. All 
with perfect clarity. 

It's versatile. It prints everything 



tJ{ Of f.I • •-.1 ~· •t [HJ ft 

from letters and graphics to 16-inch 
wide spreadsheets. And it runs with all 
the most popular PCs and software. 

What's more, it comes with all 
the extras office automation gurus look 
for. Like a paper-saving push/pull 
tractor feed. Multiple type fonts and 

We could go on. But you get the 
point. The best reason to dump your 
old printer is a better printer. 

Especially one from a better 

printer company. ALPS
TheP2000. 

From Alps. 
AMERICAsizes. Bi-directional printing. And more. 




ANDBERE'S 
THE BIGGEST 
REASON. 

That's pronounced "Alps:' 
As in Alps Electric Co., Ltd., the 

Japanese company that manufactures 
the new Alps P2000' .. Dot Matrix 
Printer. Which happens 
to be the perfect PC 
printer for companies 
who've outgrown their 
old ones. 

Fine. But who's Alps Electric? 
And what difference does it make? 
P2000 Is" tr<1demarl< of Alps Electric Co., Ltd. '1:1 1986 Al.,. America. 



What's more, Alps Electric is 
the parent company of Alps America, 
the company that sells, services and 
supports Alps printers in America. 

And the difference all that 
makes is this. 

Whether you're buying one 
printer or a thousand, you really 
ought to buy them from a solid, 
experienced company you can 
depend on. 

Which is exactly what we are. 
Alps. Now that you know how 

to say it, perhaps you'd like to dial it. 
(800) 828-ALPS. In California, call 
(800) 257-7872. 

Better yet, send us the attached 
coupon for a free Alps P2000 
demonstration. 

One given in ALPS 
plain English. 

AMERICA 



CAD $2991 

Finally you can get a complete CAD package 
at a reasonable price! For only $299, ProDesign 
ll provides the advanced features you get on 
CAD systems costing thousands of dollars. But 
there is another, very important reason you 
should get ProDesign II. ProDesign D is very 
unique among CAD packages. It is easy to learn 
and use. When we call ProDesign II "The Easy 
to Use CAD System", we're not joking. You will 
be productive with ProDesign II in an hour or 
two instead of a week or two. 

What else does ProDesign II offer? Compatibil­
ity. Compatibility with over 100 printers. 
Compatibility with over 50 plotters. Compati· 
bility with most graphics adapters, digitizing 
tablets, and mice. Compatibility with most 
display adapters. Compatibility with any soft­
ware that can produce HP plotter commands. 
Compatibility with mainframe CAD systems 
(IGES). All at no extra charge! 

What additional hardware do you need? None! 
An IBM PC compatible and 512K RAM is aU ·you 

need. ProDesign II produces high resolution 
drawings on your dot matrix printer - better 

than .005" resolution on an IBM/Epson com· 
patible printer. In fact, the drawings on this 
page were printed on a $299 dot matrix 
printer! You don't have to get a mouse or 
digitizing tablet ProDesign II is designed for 
easy and efficient keyboard use. You won't even 
need a math coprocessor, although it is 
supported. From a small drawing on a dot 
matrix printer to an E·Size drawing on a large 
plotter, ProDesign II is the one to use! 

ProDesign II 

Affordable, Compatible, and Usable! 


Where can you get ProDesign IP. 

See your local computer dealer, or contact 


American Small Business Computers 
118 South Miii 

Pryor, OK 74381 
(918) 826-4844 Inquiry 2) 

PRODESIGN 
ANYBODY CAN DO IT 

THIS DRA11"1NG WAS PRINTED ON AN ORDINARY 

EPSON/IBM COW'ATIBLE DOT MATRIX PRINTER . 

w::>RE THAN 4 MILLION DOTS PER PAGEi 

----re;' ;;'4$.JY" 
DRA'WN tlS I NO PRODES I GN 11 


THE EASY TO USE CAD SYSTEM 


ONLY 12991 
 SR-7 1 
BLACKBIRD 

WORLD'S FASTEST JET - 3500+ MILES PER HOUR 



BY MARK ANACKER 


DECODING 
MACPAINT ON 
THE IBM PC 
_Transfer graphics 

created on the 

Macintosh and 

manipulate them 

on your PC 


ILWSTRATED BY STEPHEN GERVAIS 

Y
ou would be hard pressed 
to find two more dissimilar 
systems than the IBM PC 
and the Apple Macintosh­

especially when it comes to graphics. 
And that can be a problem in an 
office where both systems are used. 
With a little effort. however. you can 
bring them closer together. 

I've written a Pascal program for the 
IBM PC ca lled MacView that decodes 
and displays MacPaint Images on your 
PC d isplay. !Editor's note: MacView. which 
was written in Turbo Pascal. is available for 
downloading from BYTErret Listings at (617) 
861-9764. It is also available on disk: see 
page 445 .1 Moreover. this software pro­
vides the foundation to a bridge be­
tween Macintosh and PC graphics: 
once Macintosh graphics are trans­
lated for the PC. it is relatively easy 
to write additional program code to 
manipulate the images. 

First. of course. you must get the 
MacPaint file from the Mac to the PC. 
For the Mac. you can use a commu­
nications package such as MacLink or 
MacTerminal. For the PC. nearly any 
of the common asynchronous PC 
communication packages will do. As 
ror connecting the Mac to the PC. you 
cou ld use a d ial-up modem link. but 
a direct cable between the two ma­
chines is best. Figure I is a cable 
schematic for a direct hookup. 

Once you have completed the trans­
fer. the MacPaint file can be decoded. 

("mtinued) 
Mark Anacker (4920 200 Southwest 
A204 . Lynnwood. WA 98036) studied com­
puter scie11c.e at Seattle Pacific University. 
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DECODING MACPAINT 


Each image occupies 720 horizonta l 
scan lines of 72 bytes each. for a total 
of 51.840 bytes. Each byte represents 
8 horlzontal points on the screen. with 
the highest bit to the left (see figure 
2) . A I bit indicates a dark pi xel. and 
a 0 indicates a white one. 

To save disk space. however. Mac­
Paint stores its images in a com­
pressed bit-map format-reducing the 
image data to only about IOK bytes. 
(The subsequent decoding. which re-­
quires a great deal of processor 
power. is the reason the Mac takes so 
long to bring an image up on the 
screen.) The bytes in each scan line 
are encoded into two types of 

Macintosh 9-pln connector 

Pin 3 

Pin 5 

Pin 9 

IDB9PJ 

Figure I: Schematic for direct cable hookup. 

. 

records: mixed-data and repeating­
data (see figure 3). 

A mixed-data record consists of a 
byte indicating the record length 
(from I to 72 bytes) and the raw data. 
This type of record is used when each 
byte in a scan line is different from its 
neighbor. Such a record actually takes 
up one more byte than the original 
scan-line data. 

Repeating-data records are more ef­
ficient . Most images consist of 
repeated b it patterns. wh ich can be 
represented easily with just a byte 
that indicates the number of bytes to 
repeat. followed by the actual bit pat­
tern. This method allows you to com-

IBM PC 25-pln connector 

Pin 7 

Pin 3 

Pin 2 

IDB25SI 

press as many as 12 7 bytes into as 
few as 2 bytes. And you can store a 
single scan line using a combination 
of mixed-data and repeating-data 
records. The eighth bit in the fi rst byte 
o f the record. the counter byte. 
distinguishes the record type; speci· 
fically. that bit is set to indicate a 
repeating record. 

In addit ion to image data. the fi rst 
512 bytes of a MacPaint file contain 
some header information and the bit 
maps of the pa int patterns that are 
displayed along the bottom of the 
MacPaint screen. For our purposes. 
that information is not necessary. and 
MacView begins reading the MacPaint 
file at the 513th byte. 

As MacView reads the MacPaint file 
one byte at a time. it decodes the 
mixed-data and repeating-data record 
types. Since the Mac has a black-on­
white display. the program must flip 
the bits with a NOT operator to make 
the image appear the same on a PC. 
The program then puts the resu lting 
bits in a buffer that can be accessed 
via an array of pointers. 

Once the image is in the buffer. the 
program displays part of it on the 
screen. I chose to write the image 

(co11 tin ued) 

Byte 72 Byte 71 Byte 70 Byte 69 Byte 4 Byte 3 Byte 2 Byte I 

Line 1 
Line 2 
Line 3 
Line 4 

87 ~ 5 
8 7 ~ 5 
8 716 5 
81116 5 

4 3 2 I 

4 3 2.1 
43 2 I 
4 31• I 

s i 5. 3 2 I 8 76 54 3 2 18 11e 54 3 2 I 8716 5 
8 7 5!• 3 2 I 8 76 54 3 2 18 11e 54 3 2 I 8716 5 
8 7 65 43 2 I 87 65 43 2 I 8716 5 4 3 2 I 8716 5 
87 514 3 2 I 8 76 54 3 2 18 716 54 3 2 I 87 65 

- -

4 3 2 I 

4312 I 
4 3 2 I 
43 2 I 

87 65 43 2 I 87 65 43 2 I 87 i6 5 43 2 I 

8 7 65 43 2 I 87 65 43 2 I 87 65 43 2 I 

87 65 43 2 I 87 1>5 43 2 I 87 65 43 2 I 
87 1>5 43 2 I 87 65 43 2 I 87 65 43 2 I 

Figure 2: Tf1e bit-mappe<l layout of a MacPai11t image contains 51.840 bytes. 

8th bit set 
Indicates -
re.peaUng 

counter byte 
!length + 1281 

bit pattern to be repeated 
from I to 72 t lmes 

~ 
bit pattern 
(one byte) 

counte r byte 
I · 72 

from I to 72 bytes of Image data 

' 
data byte I> !I data byte I 

Figure 3: Left . repeating-data record: right . mixed-data record. 
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'furbo PBBcal.8 Source Code Included 

Borland's new Turbo Editor 
Toolbox, "Best of the Year" 

award winner, lets you build 
your own word processor 

for only $69.95! 
How to dD wtndow!i without 

J&111111iDg yot11' fingers baak 111 
your wallet 
Stala-Of-t.h&-art "windowing" 
toohnlques are pan. ofour new 'l\Jrlx> 
Editor's reiierwire. &lphJst.lcalal rut 
~-r.o-tearn. lechnlquea let you 
d~ )\)Ill' won1 proceoo:'.ll' ID sOOv 
several dcruments--0r several i:ans 

of the samedooument-all aL onai. 

Ill~~~~~ 'l\lrl:o FilllorTooftnx leta;yilloi;en the w1ndows)llU WWlt-

How to tw'1l good stuff tnt.o 
gni&tstutr- JD4Ybeevan green 8tuJ!I 
With your new Turlx> F.clltDr Tooil:ox, 
you can make wordSIBr• behave 
lJke MulUMar.e.·You can suP]m 
w1ndows)IBt IJke Mlcnmft.'e• waro. 
And do It 88 rsa. 88 Wcm!Perfoor: 
does I!. In Olhar words, you can do 
what Liley ahruld have done. You 
,lls.go ID t.hem, Unker, llddle, fool 
around, and. oome up With )\)Ill' OHD 
version-whlch will be the best. '111Jro 
procelBll' )lll!W neveraeen before. 
(And Ifyou wam ID sell 11., go for 14 
we're not the k1nd of company rJiar;'ll 
aend bean-O:lunter9 and ambuJance. 
chaaem aftar)llll for royal.I.lee.) 

wherever you want lhem- at a 
prtce that. won't make you wam 
UlJllllljHlUt Of them. 

You get a11'1J.tIJ1Dt·faSt 
editor,.lnrlumsrable fsature9, 
and a60-d&y money-baak 
gl1/il'8Jlt.68" fo!' on.{r169.98 
For on\y $00.00, )llU can build ywr 
own woro prooeaoor and make It. 
do whalever you wan~ lt ID do. Tills 
alre.ady f.OT"]ar new prcgam l8}lat 
one more way t.hal.B:Jrland helJ:eJOO 
help yourself. So call us or lhe dealer 
nearest you. All the te!ephone 
numbers andOl'dfll'lllg tnfornwJan 
are In the aQ]oom~ ooupon. 

Standard Turbo Editor 
Toolbo1 features include: 
6r' Wordwrap 
6r' UNDO last change 
6r' Auto-indent 
6r' Find &Find/Replace 

with options 
~ Set left and right 

margins 
l3t' Block mark, move 

and copy 

!ir' Tab, insert and 
overstrike modes, 
centering, etc. 

!ir' Multiple windows 
~ Multitasking 
!ir' RAM-based editor 
!ir' Paging, scrolling and 

text display 

,..........., 
=YES! !~a~~st II Rush me Turbo EdllOt Toolbox at: I 

= $69.ga I 
I I 

I 
To crder by phone,

I Of !Ot adei!ler fled/ you, I 
I call (800) 255-8008 1I ill CA cill (800) 742-1133 

I SfJr1 me_ TrKtiiJ Edit« TOOl!lom ii $ __ I 
I 

Outsir1t USA ii/Id SID pe1 copy 
C'1 "1K1 MA res .add sales tv S-­ I 

I Amoull~ s_ I 
I Prices ind.m Ytipp/llg to aJJ u.s. cit/ts I 
I Piiyme11t: VISA MC Bid Drlll C1r«.t I 

Oe4il ur/J ~11/)itiffon dale __J_ 

I c.rrit I I I I I I I I I I I = I I I I I I I I I I 
1
1 

trot11M1-ill lli.llUMooapolillfnn*'1100S2.0 I>"

I ll/t<. I
I "''-"'~'"'"UdfflOfd ir I 
I 11>odisi'5'1elovls:OJWO.ll>" TE15 I 
I Nor COPY l'ROTEC11iD I
I ··fO·DAY MOll£Y-8AClt GIJARAlfrEE I 
I Name; I 
I ShipfJtiu Mdfm.· I 
I I 
I c;iy. I 
I St;ite: 4J: I 
I T~p/lot>!· I 
I I 
I ~~'°'~~=:"~~ I 
I 

Mooly(JRlll . 

· ·1n1-60&ysol/Mli11$11tsPlfldWdonrc1 I--- ----• I """""'it...-... ~dlllls.,,,.,,.,....,_ I 
I 
-·~-....._,_,_. 

4585 SCOTTS VALLEY ORNE 
scorrs VALLEY. c.i 95'!66 
(41J8) 438·8400 THEX· lllJ13 

8ot11ftdpioclJdllnel»le TIQoP....Cl,.bOP111!0o;T1tbOO- l0011J01; T11bOl4iM0. TullOU.IOhil 
1-; TttflO Tl.IOf:TulJ0-1;; l11Dol~I>' !-Wood W'1¥d.~.,_._ The~SlOIM;cl· Sile!Cl(l
TlloM>:...,.,-~ 11.....,,SideKld<;.nl~Key-,.ollllit:h••~ksorrtglsl .d ' 
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Co'p,-1SOUlc!elT111kolMulMllO-t4ip.t.lci-iSOr~ed-al!!>aoooll(~ 
:~~ •··~"'°~"'"""'k 01S.lllcSdm!1-. Col!rr~ •i86Borllftd ­

lnqulry 395 for End-Users. lnqulry 396 for DEALERS ONLY. 

f -IO S)'ll...R..-toll: 192«
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I 
I 

T urbo Editor Toolbox'" lets 
you build the best of all word 
processors into your own 
word processor. All the 
modules,techniques, 
inStructions, and Turbo 
Pascal source code are at 
your fingertips. You'll 
quickly learn how to 
inregrare editor procedures 
and functions into your 
programs, or you ca.n use 
Turbo Editor Toolbox "as iS" 

I 

because it has everything. 

You get TUrbo Pascal soum1 
code and ewrythingyou 
need to buildyour own 
wo.l'd prooossor 
The mo:lulea, the manuW, reedy­
ID<Xlmpile oowte cxxle, and afull. 
fear.ured \\OM proceeirll' ealled 
MlcroSt.ar,~ which we pro'balJtY oogh& 
to seu oopai'8lely becaU9! l!.'s an 
E!!:Cellent IBXt edlt.ar. IM llil,YW!l,Y, )llU 

get lt free as pan. ofour new 'l\Jrlxl 
F.rll!Dr 'IOOftxlx. (Meybe Lh!s ls Wl\v 
Jeny Po\ll'IJBlle of BYTE magazine 
recency wrote Iba!. "B:rlmd 
In18m8Uonal 18 8public benefscw. 
The oomj'.llUJJ'oonlintlll8 IO JXJUl' rut 
gaxJ, irell-dooumemedprOOUC'.8 BL 
l'tlll8:lJl8ble prbJ8. ")Your fre8 
Mlcn:&ar lllCludee aoompleta pun. 
down menu UBel' lnterfare which you 
can UBe "as Is," or you c.an modie,r 
It for 1n.cl\lsJon 1nyour 'l\lrOO 
1'8.!r.al~ 

AB well as Mlcro.'l!ar, JUU alm get 
aoomplete OO!wr re&tY ID Include 
In)\)Ill' prq!I'lllnS. WlnOOwa, blook 
oommands, and memory-mapped 
ooreen root.Ines oome w1lh IL 

http:1'8.!r.al
http:MlcroSt.ar




DECODING MACPAINT 


The one thing MacView 
can't handle is the 
difference in aspect 

ratio between the 

PC and the Mac. 


directly to the graphics adapter mem­
ory for faster performance and easier 
scrolling. You can scroll the image 
using the cursor keys. shifting the sec­
tion of the image currently displayed. 
Jn this way you can quickly view the 
entire picture. When you scroll up or 
down. however. the image moves two 
scan lines at a time. which is due to 
the way the graphics memory is or­
ganized. So that you know what part 
of the image you are viewing. the pro­
gram displays the number of the top 
scan line in the upper right corner of 
the display. 

The one thing my program can·t 
handle is the difference in aspect ratio 
between the two systems. The pixels 
on the Mac screen are square. while 
the PC's are rectangular. This means 
that the images on the PC screen ap­
pear vertically stretched. Of course. 
you could compensate somewhat for 
the aspect ratio by skipping every 
other scan line when the image is dis­
played. but doing so causes a loss or 
detail. Some IBM PC compatibles­
particularly those that use L.CDs. 
which inherently use square pixels­
may correct the aspect ratio problem. 

I wrote the program in Pascal for 
speed. but you could translate it into 
BASIC or another language as well. 
But no matter what language you use. 
once you 've made sense out of a 
MacPaint image on your IBM PC. you 
can begin to do things with it. I have 
written programs that enlarge and 
compress the images as well as print 
them on an IBM PC-compatible laser 
printer. I also use the large hard disk 
on my PC to archive the MacPaint 
images. There's real ly no limit to what 
you can create when you combine the 
graphics of the Macintosh and the 
IBM PC. • 
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With! Network Revelation: you're not alone. 

Span the void that separates 

you from other PC's. Be as one with a 
universe of data. Be a true network 
with Network Revelation~ 

Network Revelation is more than 
a relational database management 
system. It's a complete applications 
environment for most microcomputer 
networks. That's not dreaming about 
the future. It's low-key raving about 
a capability of the present. 

With Network Revelation, you 
can send and receive data on local area 
networks and remote file servers. Rev's 
data dictionaries let you add or restruc­

ture fields at will, saving ages of 
programming time. And our menu· 
driven applications generator and 
procedural language are eons ahead 
of other databases. 

The possibilities are infinite. 
Distributed processing systems linking 
worlds. Accounting, inventory and 
order entry systems connected for 
instant access to data by a galaxy of 
users. And your data is secure with 
complete file or record locking. 

REVELATION co-exists with 
MS-DOS!M So you can transport Lotus 
1-2-3~ Multiplan®or other data from 

PC to PC- using IBM®'s new PC Net­
work or any network hardware running 
Novell NetWare!M You can even evolve 
files from primitive, single-user data­
bases into a powerful Rev application. 

Encounter the future of distributed 
data processing today. Revelation costs 
just $950~ And a four-user upgrade 
to Network Revelation is only $495! 
So call us and we'll arrange for an 
unforgettable demonstration with a 
Cosmos rep in your area. 

MS'" and Mui!ip/an• o/Miavsoft. Corporotiori. 
1-2-3"' ofLotus Development Corporatum. 
Net Ware"' ofNow/I. Inc. IBM- of /ntematiorial 
Business Machines. 

•s11ggested U.S. listpria. 

COSMOS"Cosmos, Inc., 19530 Pacific Highway S. Seattle, WA 98188, 206-824-9942 
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HILBERT CURVES 

MADE SIMPLE 


BY MICHAEL ACKERMA N 

This one-subroutine BASIC program uses 

IF YOU ARE INTERESfED in fractal 
shapes. you are probably familiar with 
the Hilbert curve. It was among the 
first of many wild but '"self-similar" 
shapes that astonished mathemati­
cians around the turn of the century. 

Hobbyists have discovered the 
beauty of David Hilbert's creation. 
and several have written programs to 
draw it on the high-resolution screens 
of personal computers. Unfortunate­
ly. most of the programs that produce 
the curve are quite complicated. The 
demonstration program that comes 
with the Apple Pascal system contains 
a procedure that itself contains two 
more procedures. I had a difficult time 
following the program's logic. 

Niklaus Wirth. author of the Pascal 
and Modula-2 programming languages. 
includes a Hilbert curve program in 
his book Algorithms+ Data Structures ­
Programs (Prentice-Hall. 197 6). While 
this program is easy to understand, it 
contains four procedures that call 
each other again and again. I decided 
that there had to be a simpler way to 

(c.o11ti1111ed) 

Michael Ackerman (15 3 9 Van Dyke Rd.. 
San Marino. CA 91108) is a senior major­
ing in history al the University of California 
al Santa Barbara. 

only global variables 

Listing I: A simple App/esoft BASIC program to generate Hilbert curves. 

1 GOTO 1000 

2 REM ***************************************** 

3 REM 	 • HILBERT BY MICHAEL ACKERMAN - 8/27/85 * 


*****************************************
4 REM 
100 ROER • RDER - 1 
110 TURN • - TURN 
120 TEMP • DY : DY • - TURN 
130 IF ROER > 0 THEN GOSUB 
140 X • X + OX:Y • Y + DY : 
150 TURN • - TURN 
160 TEMP • DY :OY • - TURN 
170 IF ROER > 0 THEN GOSUB 
180 X • X + OX :Y • Y + DY : 
190 IF RDER > 0 THEN GOSUB 
200 TEMP • OY:OY • - TURN 
210 TURN • - TURN 
220 X • X + OX :Y • Y + DY: 
230 IF ROER > 0 THEN GOSUB 
240 TEMP • DY:DY • - TURN 
250 TURN • - TURN 
260 ROER • ROER + 1 
270 RETURN 
1000 TEXT :HGR:HCOLOR•3 : INPUT 
1010 POKE 49234 , 1 
1020 DY - 192 I 2 A ROER 
1030 TURN • - 1 
1040 ox - x - y - 0 
1050 HPLOT X.Y 
1060 GOSUB 100 
1070 ENO 

* OX:DX • TURN 

100 
HPLOT TO X,Y 

* DX:DX • TURN 
100 
HPLOT TO X,Y 
100

* OX:DX • TURN 

HPLOT TO X,Y 
100 

* OX :OX • TURN 

* TEMP 

* TEMP 

* TEMP 

* TEMP 

"ORDER <1 - 7>"; ROER 
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HILBERT CURVES 


draw this elegant figure. 
Since recursive programs are hard 

enough to follow. I decided to write 
an Applesoft BASIC program that 
would have on ly one subroutine with 
a single entry point. The final program 
tsee listing I) not only helped me to 
understand the Hilbert curve better. 
but also let me use some interesting 
programming tricks. !Editor's note: 
HILBERT.BAS is available on· BYTEnet 
Listings at 1617) 861-9764. The program 
is also available on disk (see page 445J.I 

A first-order Hilbert curve is very 
simple (see figure I) and can be drawn 
by following the rough outline shown 
in table l . I inserted four recursive 
ca lls into this outline so that the pro­
cedure could draw higher-order 
curves. These calls are conditional on 
the variable ORDER. which is 
decremented each time the pro­
cedure calls itself and incremented 
each time the procedure issues a 
return. Thus. the number of nested 
gosub statements is determined by 
the original value of ORDER {see 
table 2). 

The final refinement was to insert 
commands to swap left for right. 1b 
understand this. it might be useful to 
compare a first-order curve (figure l) 
to a second-order curve (figure 2). The 
first line segment in the fi rst-order 
curve is horizontal. but the first seg­
ment in the second-order curve is ver­
tical. In a third-order curve (figure 3). 
it is horizontal again. To remedy this 
flip in orientation. the program in­
cludes the variable TURN. which in-

Table I: A rough outline for 
generating first -order curves. 

turn left 
draw forward 
turn right 
draw forward 
turn right 
draw lorward 
turn left 

Table 2: A modified procedure 
sliowing llie placement of recursive 
calls. 

ORDER"'2 
hi I 	 ORDER= ORDER- 1 

turn left 
gosub hil if ORDER>O 
draw forward 
turn right 
gosub hil if OADER > O 
draw forward 
gosub hil if ORDER> 0 
turn right 
draw forward 
gosub hil if ORDER>O 
turn left 
ORDER=ORDER+ 1 
return 

dicates a left turn when it equals I 
and a right turn when it equals - I . It 
also includes commands to invert 
TURN each time the curve routine 
flips direction. 

You may notice that both table I 
and table 2 are almost pal indromes: 

that is. they read the same backward 
as forward. The main subroutine in 
the BASIC program in listing I (l ines 
100 through 270) is palindromic as 
well. This symmetry is visible in the 
Hilbert curve itself. You can take a 
curve of any order and fold it so that 
one half exactly covers the other. 

Another advantage of th is program 
is that it runs well without using local 
variables. Both Pascal programs that 
I referred to earlier depend on local 
variables. which are neatly stored 
each time a procedure calls itself and 
restored when it issues a return. This 
program has only global varlables. 
which are not stored automatically. 
The other BASIC implementations of 
the Hilbert curve that I have seen 
store variables in arrays each time the 
programs recur. This program 
eliminates the need to store variables 
by making sure that all relevant 
variables have the same va lues at the 
beginning and end of the main 
routine. 

Since the program outline in table 
I has two left turns and two right 
turns. you end up pointing in the 
same direction you started in. 
ORDER also remains the same in 
table 2 because it is first decre­
mented. then incremented. In listing 
1. TU RN is inverted four times. so it 
too is the same upon leaving the 
routine as it was upon entering. Most 
important. the variables are not 
changed by the GOSUB statements 
because they call only the routine 
itself. • 

Figure I: A first-order Hilbert Figure 2: A second-order Hilbert Figure 3: A third-order Hilbert 
curve. Note that the first line segment curve. Note lliat tlie first line segn1ent curve. Nole tliat the first line segment 
is horizontal. is vertical. is horizontal again . 
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........~a just move__ 

into a 


We have some very good news 
for you. 

You can now get a validated, 
full Ada0 compiler for the IBM0 

PC AT. From the people who 
designed the Ada language. For 
just $3,000. 
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Which means you and your 
company can now program in Ada 
without tying up a big, expensive 
computer. 

And you should program in 
Ada. And not just because the DoD 
says so. 



l 


i•l•I/• 
J l-B2 Main 1reet, \Xlahlrnm, MA 0215-1The DoD mandates Ada for up to 16 I 
I 

0 Send me more informa tion abou ttheir software principally because megabytes rhe Alsys PC AT Ada compiler. 

Ada is considerably easier and less 
expensive to maintain. 

Does more reliable and easier 
to maintain code sound attractive 
to you? If not, just look at how your 
programmers are spending 80% of 
their time. 

People who know Ada are call­
ing it "the only logical language for 

. . 
t ' • ' · ! . ­ l 

,: • • .,.., •. ~ : • ' • ' ' I • 

' . ' ·. ,._ . . 
• • . • , , . ·(" • ..::. , 1, .: ' 1' .. ... . 

, ,... ., , ,.. ot u 
' "~ . , .. . t ;·••e · -.! ~ .. ~ ; - ~ a;q I 

u n 11 ,.•1t ~ti • 111 IP • • 

Ada&4·MBofmemory* 


for 1he price of 4-MB of memory. 


the eighties 
and nineties.'' 
The point is, 
they,re not 
thinking of 

Ada as "the DoD language." It's 
simply because Ada supports good, 
solid software engineering practice. 

And now you can try full Ada 
programming for less than the cost 
of a two week training program. 

The AlsysTM Ada compiler for 
the PC AT is not only validated, it's 
actually written in Ada. And pro­
duces code so efficient it executes 
faster than C or Pascal on tested 
benchmarks. 

And if that's not 
enough, the Alsys PC AT 
Ada compiler runs in pro­
tected mode. So you can 
use the full amount of 
memory available to the 
PC AT. This means you . 
can run a program using 

J D Send me mor.: informarion 8bou1 Ada. of memory 
for code I Nome 

and data II Tido 

without 
J Cornpo11)· 

worrying I Address 

about DOS, I Cit!' S1•1c Zip 

overlays and I 
all that stuff. Lreici>h: ___ How 

Lastly, this compiler to talk to 
comes with a 4-megabyte IB1v1 
memory upgrade board. in 
That, by itself, is worth Ada 
the price of admission. 

At this point, we 
Suspect you might be Knowledge i.s good. 

tempted tO pull OUt a Especially when it's free. 

credit card and give us a call. 
Or at least fill out the coupon. 
Write: Alsys, Inc., 1432 Main 

Street, Waltham, MA 02154, 
U.S.A., Telephone: (617) 890-0030, 
Telex: 948536. 

In France: Alsys, S.A., 29, 
Avenue de Versailles, 78170 La 
Celle St. Cloud, France, Tele­

phone: 33(1)3918 12 44, 
Telex: 697569. 

In England: Alsys, Ltd., 
Partridge Hse, Newtown 
Road, enley-on-Thames, 
Oxon RG9 lEN, 
England, Telephone: 
44 (491) 579090, 
Telex: 846508 . 

Ada is a registered trade.mark of the U.S. Government (Ad3 Joint Prog.ram OHice) . IBM® ancl PC AT arc registered rradcm•rks of lntern~donal Busineu M.chincs Corpo1:111ion . 

Alsy•™ J.. • trademark, se.rvicc mark, nnd trade Mme of Alsys S.A. •Memory board manufactured by Profit Systems, Inc. 
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E"TE 


Computers 

and Music 


THE CHALLENGE or Music SOFTWARE THE LAST TIME BYTE PRESENTED a Computers and Music theme issue was 
b!i Roger Powell .................... 145 back in April 1980. Developments in that area have been so dramatic since 
D1G1TAL Music SvNTHEs1 s then-particularly in the last two years-that we decided a concentrated look 
by Robert A. Moog . . . ......... .. ... 155 at computers and music was long overdue. 
D 1GrrAL SAMPLING oN THE A PPLE Many of our readers are already aware of the growing enthusiasm generated 
MAC1NrosH by the MIDI (musical instrument digital interface) specification; new software 
by Clirislopfrer Yavelow · .. · · · · · · · · · · · · 171 and MIDI-compatible devices seem to appear daily. However. if you need an 
Musrcu FRACTALS introduction to what the infusion of computers into the art of musicmaking 
by Charles Dodge and Curtis R. Bahn · · · · 185 is going to mean. refer to our lead article. "The Challenge of Music Software" 
A MIDI PROIECT by Roger Powell. 
by Ja~ Kubicky . .. ...... · · · · · · · · · · · 199 "Digital Music Synthesis" is an overview of the different techniques currently 
MIDI PROGRAMMING used by today's popular synthesizers. It is authored by Robert Moog. whose 
by Dona!d S11'1.'ari11ge•1 · · · · · · • · · · · · · · · 211 name is synonymous with music synthesizers. 

Christopher Yavelow offers more insight into the realm of digital synthesis. 
in particular. digital sampling on the Macintosh. He even provides us with 
enticing glimpses of some available sampling software. 

Fractals are always turning up in unusual and interesting places in the com­
puter world. We often find them associated with graphics. but Charles Dodge 
and Curtis Bahn introduce us to another appllcation in "Musical Fractals:· 

We are particularly happy to present lay Kubicky's "A MIDI Project." Not 
only does the author give an overview of the software end of M fDJ and in­
clude the schematic for an IBM PC MIDI hardware interface. he also throws 
in multitrack MIDI recording and playback software. 

Finally. Don Swearingen returns with a software follow-up to his MIDI recorder 
article. which appeared in the Fall 1985 special issue Inside tne IBM PCs. This 
time. Mr. Swearingen shows us some Turbo Pascal software tools for modify­
ing MIDI data stream information after it has been captured in your computer's 
memory. 

Other related articles in the Reviews section include an excellent review of 
the Kurzweil 2 50 by former BYTE editor in chief Chris Morgan and a look 
at four MIDI interfaces by Roger Powell and myself. Mario Sergio Bernardo 
reviews the capabi lities of two music software packages for the Macintosh. 
ConcertWare+ and SongPainter. In addition. four books dealing with com­
puters and music are critiqued in th is issue's Book Reviews section. 

The industry is changing far too rapidly for us to examine every aspect of 
computers and music. but I would like to take this opportunity to point out 
Roger Powell's appearance on the masthead as a contributing editor. We are 
fortunate to have someone with Roger's considerable talents associated with 
BYTE. and we hope to call on him regularly to provide ongoing coverage of 
computers and music. 

- Richard Crefian. Tecfinical Editor 
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ENGINEERED 
mEXCEED 
INDUSTRY 

STANDARDS 
Tech PC Desktop computers are 

engineered to exceed industry 

standards. Each unit is housed in 

an attractive and sturdy steel 

case designed to blend in with 

the office or home environment 

and at the same time protect the 

system components from damage. 

The units' built in fans are de­

signed for maximal cooling and 

minimal noise. A full compliment 

of expansion slots and extra 

capacity power supply give each 

of the Four Desktop models the 

ability to add additional acces­
 TECH PC DESKTOP COMPUTERS are avail­ TECH PC/AT DESKTOP .. . . •• . .. •... $1699 
sory boards and peripherals to able now in 4 different base models: Options: 

Tech PC/AT with 20MB Ha.rd Disk ... $2099the unit without difficulty. The 
TECH PC/XT DESKTOP .. . ... ... . . . S 749 Tech PC/AT with 20MB Hard Disk,
Intel 8088 and 80286 micro ­ Options: Monochrome Monitor, BerculeS!I Compatible

processor based motherboards Tech PC/ XT with 20MB Hard Disk .. $1249 Mono/Grap.hies Card ..... . .. . ....... $2299 

used in the Tech Personal 	 Tech PC/XT with 20MB Hard Disk, TECH TURBO PC/AT DESKTOP ..... $1799 
Computers meet or exceed IBM 	 Mo.noch.rorne Monitor, Hercule Compatible Options: 

Mono/Graphfos Card ...... . .. . .... . . $1449 Tech Turbo PC/AT Desktop with ZOMB Hardcompatibil ity standards with 	 Disk . .. .. ........................ . . $2199 
respect to processing speed and TECH TURBO PC/XT DESKTOP .••.•• $899 Tech Turbo PC/AT with ZOMB Hard Disk, 
memory capabilities. All of the Options: Monochrome Monitor, Bercul~ Co.mpatible 

Tech Turbo PC/XT Desktop with ZOMB·Ha.rd Mono/Graphics Ca.rd . •. . .. . . . ••.•. . . SZ399
four desktop models are de­
Disk ••••. • . . . • •••. . ..•.• .. •• • ..• • • . $1399 All TECH PC DESKTOPS available with tapesigned to function for a wide Tech Turbo PC/XT 20MB Hard Disk, backups, ha.rd disks up to 280 megabytes , variety of people in a wide Monochrome Monitor, Hercules Compatible networking sy&tems, and hundreds of other 

variety of situations. Mono/Graphics Cud . . .• . .. . ...• . .• $1599 hardwue and software accesso.ries. 

TECH PERSON.l\L COMPUTERS is a full service manufacturer of Micro Computer Products and offers a 

complete line of Desktop. Por tables and Mulu-User Computer Systems as well as an accessory 

line of over one hundred enhancement products. TECH PERSON.l\L COMPUTERS are 

all backed by a full one year warranty with additional maintenance coverage 

and extended maintenance contracts available through Mohawk 

Data Sciences ror more infonnation concemmg hundreds 

of MOS Service Centers throughout the United 

Stales. contact TECH PERSONAL 

COMPUTERS at (714) 754-1170. 


--~--~~-.-r::....... ~
..:::........-. ,,.,,.... 
--~--- ...._,....

714/754-1170
2131 S. Hathaway, Santa Ana, California 92705 

TELEX: 272008 Answer Back:rECH FAX: 7141558·8325 
Inquiry 342 for End-Users. Inquiry 343 for DEALERS ONLY. 
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THE CHALLENGE 

OF MUSIC 

SOFTWARE 


BY ROGER POWELL 

An overview of the current state 
of computers in music 

THE MID-SIXTIES marked the begin­
ning of an exciting new era in the field 
of music. At that time. both Dr. Robert 
Moog at his 1Tumansburg, New York. 
laboratory and Dr. Max Mathews at 
Bell Laboratories in New Jersey were 
creating electronic tools for the pro­
duction of music. The Moog Synthe­
sizer. although not the only device of 
its kind under development at that 
time. became universally accepted as 
a valid musical instrument. revolution· 
izing the electronic sound industry. 
But the Moog and other analog syn­
thesizers are based on analog 
building blocks like oscillators. filters. 
and amplifiers-circuits that may tend 
to drift out of calibration. especially 
under envlronmental stress. 

In another camp, Dr. Mathews and 
his colleagues were exploring the pos­
sibilities of digital sound reproduction 
using a general-purpose computer 
equipped with a DIA converter. They 
reasoned that sound could be sam­
pled at regula r intervals. much like a 
motion-picture camera snapping 
frames of images. The resu lting 
stream of audio data represents a plot 
of the amplitude over time and can 

be faithfully "played back" by sending 
the data back out of the computer 
through the DIA converter. (This is the 
principle behind today's compact disk 
technology.) Of course. the cost and 
size of computing equipment at that 
time posed a serious deterrent to the 
average musician's or composer's 
desire to use computer techniqu~s in 
his or her art. And. similarly. the earl y 
analog synthesizers were bulky, ex­
pensive instruments whose most 
natural environment seemed to be 
the university laboratory. a domain 
not normally frequented by the musi­
cally inclined. However. the economic 
barrier between sophisticated elec­
tronic tools and musicians no longer 
exists in today's world of high-per­
formance personal computers and 
the new generation of music synthe­
sizers. which now includes MIDI. a 
communications standard for music. 

MIDI represents a formal set of 
hardware and software rules for send­
ing and receiving musical-event data 
between computers and synthesizers. 
Music data such as notes or other per­
formance parameters such as pi tch· 
bending are typically input by the 

musician using a keyboard synthesizer 
equipped with a MIDI hardware inter­
face. This MIDI hardware encodes the 
key depressions and transmits them 
serially at 31 .2 50 bits per second over 
the MIDI port. The output of this port 
may be connected to the input of an­
other MIDI port that is either attached 
to a computer or another synthesizer. 
The ability to ""slave" remote synthe· 
sizers to the movements occurring on 
a master instrument is reminiscent of 
the antiphonal design of early pipe 

(Wlrtfm{td) 

Roger Powell (Magnetic Music. POB 328. 
Rhinebeck. NY 12 5 72) is a professional 
musician and computer programmer. He has 
been involved with music synthesis as a con­
sultant for the Moog Synthesizer Compan!I 
and Bell Uiboratories. wfiere fie was intro­
duc.ed to computer music. A longstanding 
member of Tudd Rundgren's band Utopia . 
Roger has also played keyboards for David 
Bowie and Meat Loaf and has released tiro 
solo synthesizer albums. Cosmic Furnace 
(Atlantic. 19731 and Air Pocket (Bearsville. 
1978). Recently. Roger fias been producing 
his own line of MIDI-related software tools 
for music. including Tuxture. a 24-track MIDI 
sequencer for tfie IBM PC. 
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MUSIC SOFTWARE 


organs found in the world's great 
cathedrals. The organist. seated at the 
console. could control distant multi· 
tudes of pipe ranks located through ­

. out the building. 
If you insert a computer into this 

network. data from the master instru­
ment can be collected. stored, ana­
lyzed. and passed on to other 
devices. Here it's important to distin­
guish between musical-event data and 

sound-sample information. The MIDI 
standard currently focuses on slower­
moving performance data like that 
which the musician's keyboard move­
ments describe. Musical notes consist 
of key numbers and times of depres­
sion and release updating on the 
order of seconds and milliseconds. 
Sound samples. on the other hand. 
represent a quantification of an 
analog signal. and the data rate for 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

Hassle-Free 

Progranitning ... 


-
I\'} ~· ~ 

/ I !/\ ---::} ~ 
JCL FOR IBM® ~; I . \. )~~--A
VSESYSTEMS I 1~~·1,1~;,_ \"'-, ~' 
A Self-Teaching Gulde ~~~ /-::J/o~·.%(
Ruth Ashley I / /_.-> 00 

'-/- ,.,,-/ 

Judi N. Fernandez ~ 
Using the J>'OV9n STG format ot re­
views, self-tests, objectives, and ex­
ercises, this guide to the operating 
system that controls IBM's new 4300 
series will enable application pro­
grammers to handle virtually any 
communication and control require­
ment encountered on the job. $12.95 

THE 80286 ARCHITECTURE 
Stephen P. Morse 
Douglas J. Albert 
An in-depth guide to Intel's new 80286 
and 80287 microprocessors, the 
chips used in IBM's PC/AT and many 
compatibles. Shows how to program 
the chips to perform a wide range of 
business, scientific, and microcom­
puter applications. $24.95 

FILE FORMATS FOR 
POPULAR PC SOFTWARE 
A Programmer's Reference 
Jeff Walden 
Unlock the complex file formats of 
programs like Lotus 1-2-3, Multimate, 
and dBase. With this information­
difficult to find and impossible to get 
in one place - you can easily move in ­
formation, intact, from one software 
program to another. $24.95 

4°0:·~ ' .~ ~1 

I/ .;:;;__.,.. 

: / / I 
· ' 

Coming soon ­
two new titles on 
expert systems .. . 

EXPERT SYSTEMS 

APPLICATIONS 


Paul Harmon 

PROGRAMMING 

EXPERT SYSTEMS 


Brian Sawyer and 

Dennis Foster 


Available now at your local book­
store. For a complete list of 
Wiley's computer titles, write to 
Gwenyth Jones, Dept. 6-0970. 

JOHN WILEY & SONS, INC. 
Business/Law/General Books Division 
605 Third Avenue , New York, N. Y. 10158. 

P"ces SYb,ec1 10 char>ge anti tugher m Canaoa 

WILEYPRI~ 
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any degree of high fidelity must ap­
proach the order of microseconds. 
MIDI encodes control signals that 
may be used to drive external 
sound-generating devices or fed into 
music-processing software. 

While performing. a musician nor­
mally does more than just activate the 
notes to be heard. Personal inflections 
may be added by varying the "touch" 
or velocity with which keys are struck. 
Other devices on the synthesizer may 
influence the brilliance of the sound 
or produce a steady vibrato. All these 
parameters are defined in the MIDI 
standard, although not al l are imple· 
mented in every synthesizer. Con­
tinuous controller devices such as 
pitch-bend and modulation wheels 
generate large quantities of inflection 
data. Musicians must use these 
dev ices judiciously to avoid clogging 
the MIDI serial channel or using ex­
cessive memory when recording into 
the computer. Nevertheless. the Japa­
nese and American synthesizer manu­
facturers who cooperated to design 
the MIDI specifications were wise to 
include the ability to "capture" these 
multiple dimensions of a real-time 
musical performance as rendered on 
a MIDI-equipped instrument. 

Once the synthesizer. performer. 
and computer have established a 
MIDI link. the musical process is open 
to deeper exploration through soft­
ware utilities that manipulate musical 
phrases. Of the many applications 
programs that are presently offered 
to musicians. the largest category 
could be described as "sequencers·;_ 
programs that act as tapeless. multi­
track recorders allowing you to create 
layers of sound data one track at a 
time. Using the virtual tracks estab­
lished in software. a single musician/ 
composer can bui ld and refine musi­
cal structures in the same way that an 
author uses word-processing software 
to create literary works. Sequencer 
programs generally offer a rich set of 
editing and transformation functions 
for massaging music data into shape. 
There are cut-and-paste operations 
that allow you to move fragments of 
melody and rhythm around to desired 
locations earlier or later in the piece. 
copy functions for repeated phrases. 

tc.o11H"ued) 



NOW THE PANASONIC~ SOFTWARE DEVELOPMENT TOOL MAKES IT EASY 

TO CREATE CUSTOM SOFTWARE-AND CUSTOMERS-FOR OUR 


NEW HAND-HELD COMPUTER. 

Introducing the Panasonic Software Development Tool 

(SOT) for our new 16-brt hand-held computer, the 
Panasonic® Personal Partner'." 

Designed to help you create new customers by provid· 
ing them with custom software, the SDT provides you with a 
programming environment which allows you to design, 
develop and de-bug custom 
ROM-based software on the 
Panasonice Exec. Partner:M Sr. 
Partner'~ and other IBM-PC* 
compatible computers. 

You'll be wnting software for 
our one-of-a-kind Personal 
Partner.It's the two-pound com­
puter with the power of a desk-top, 
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mainframe communication (available 2nd half 1986). 
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MUSIC SOFTWARE 


Most popular music 

features repetition of 
a few basic phrases. 

transpose utilities for shifting the key 
signature. and other tools modeled 
after the text-editing environment. 
Beyond this. some programs have 
commands to assist composing using 
algorithmic methods. This set of tools 
performs extended manipulations on 
the phrases stored in memory; 
melodies may be rotated (end notes 
of phrase appear at beginning). In­
verted (high notes become low notes 
and vice versa). and compressed or 
expanded (pitch range of melody 
made narrower or greater). Note and 
performance streams of several tracks 
may be merged into one for dense 
patterns. and phrases may be over­
lapped with delays for echo effects. 
Most popular pieces of music feature 
repetition and variation of a few basic 
phrases. The task of the composer is 
to develop these fragments into a 
seamless whole. By assigning the 
mechanical work of actually moving 
and altering the note patterns to the 
computer. a high degree of spontane­
ity can be achieved during the cre­
ative process. 

Music data can be represented 
graphically in several different ways. 
each with its own benefits and draw­
backs. Common music notation-the 
normal character set of music sym­
bols that musicians can read­
provides a well-proven methodology 
and is an obvious choice for an 
operator interface given its large user 
base. There are roughly 80 symbols 
that you should know to be able to 
decipher a musical score. Half of 
these symbols are used frequently. 
suggesting that some counterpart of 
the NAPLPS graphic-communications 
standard could be adopted for low­
level music-graphics applications. The 
formatting of music data to a video 
screen seems straightforward until 
you want to translate real-time perfor­
mance data into common notation. 
The problem is that a human cannot 
play the prescribed notes of a musical 
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score precisely on time or for the 
exact duration indicated. forcing the 
computer that is reading the incom­
ing events to make decisions about 
note values and placement. The pro­
cess of composing is reversed here 
(decomposing?) and the software has 
to make musically appropriate deci­
sions regarding the player's intentions. 
Dr. Roger Dannenberg of Carriegie­
Mellon University has made signifi­
cant progress in the development of 
real-time heuristic techniques in this 
area. He has produced algorithms 
that actually can follow a musician's 
performance and continuously ascer­
tain the proper rhythmic context. 
speeding up and slowing down as a 
human accompanist might react to 
the actions of a soloist. This informa­
tion can also be used to draw a 
screenful of music notation entered 
via a MIDI host instrument. 

In some applications. common 
music notation is either unsuitable or 
unnecessary and is replaced by other 
display means. Simple list editing of 
timed events may be sufficient. or you 
may be presented with a piano-roll­
type notation where note events are 
shown as vertically spaced lines and 
dashes indicating pitch and duration. 
This depiction more accurately shows 
the exact timing relationships be­
tween notes and doesn't require famil­
iarity with objects like stems and 
dotted 32nd notes indigenous to stan­
dard notation. Ideally, you would like 
the ability to switch-select the ap­
propriate view and produce hard 
copy to match. I suspect that future 
software will support such options. 

In a professional or semiprofes­
sional studio environment. it is often 
necessary to synchronize the play­
back of tape machines and computer 
sequencers to run in tandem. The 
motion-picture industry has been syn­
chronizing sound to film for years and 
has developed a time-code protocol 
called SMPTE (Society of Motion Pic­
ture and Television Engineers) speci­
fically to assist that procedure. Unlike 
simple F'SK (frequency-shift keyed) 
sync signals used to drive sequencer 
devices from tape, each block of 
SMPTE signal bits contains a unique 
time stamp to facilitate precise loca­
tion for sound or film editing. Jn a 

sound lab. one track of a multitrack 
tape will be ··striped" with SMPTE 
code for the length of the musical 
selection. Although MIDI does not 
recognize SMPTE directly. any time 
code may easily be translated into a 
MIDI-format message (the song posi­
tion pointer) that the software may 
use to find a point in the score data. 
Several companies now manufacture 
units to read SMPTE and generate the 
MIDI location data. By using only a 
single track of tape, a computer se­
quencer can be "clocked" and made 
to send its data to an ensemble o! 
synthesizers. freeing the other tape 
tracks for sounds that must be re­
corded through microphones (vocals. 
guitars. flutes. etc.). Instruments can 
be played by the computer as the final 
master tape is created (mixdown) 
preventing the loss of fidelity caused 
by analog-tape limitations. 

MIDI has become useful in other ap­
plications in the sound and entertain­
ment industry. MIDI control has been 
built into mixing consoles for auto­
mating computer-controlled mix­
downs. A special MIDI interface can 
control stage lighting, both spotlight 
and laser-oriented. The growth in the 
use of MIDI-controlled equipment has 
also made it clear that the MIDI stan­
dard needs to be developed further 
to accommodate the things imagina­
tive people have envisioned for it. 
Bandwidth will have to be increased 
or multiport interfaces will have to be 
designed to overcome the bottleneck 
that occurs at 31.2 50 bps when many 
devices are interconnected. Data 
delays are noticeable in large systems. 
especially when devices are "thru" ­
connected (chained). Several manu­
facturers produce MIDI data-distribu­
tion boxes to help eliminate th is 
particu lar problem. 

You may have the impression that 
MIDI is useful on ly to those with ac­
cess to keyboard-controlled synthe­
sizers. but. in fact. there exists a 
device that can track the sounds 
made by acoustic instruments (includ­
ing the human voice) and produce 
MIDI data signals. By using such a 
pitch-to-M fDI converter. instrumen­
talists or vocalists can access elec­
tronic music tools without having to 

(c.ontinutd} 





M USIC SOFTWARE 


CopyWrite 
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IBM PC 
SOFTWARE 
Hundreds of the most 
popular copy-protected 
programs are copied readily. 
CopyWrite needs no 
complicated parameters. 
It needs an IBM Personal 
Computer, or an XT or an AT, 
128k bytes of memory, and 
one diskette drive. 
CopyWrite will run faster 
with more memory or 
another drive. 

CopyWrite is revised 
monthly to keep up with the 
latest in copy-protection. 
You may get a new edition at 
any time for a S15 trade 
in fee. 

CopyWrite makes back up 
copies to protect you 
against accidental loss of 
your software. It is not for 
producing copies for sale or 
trade, or for any other use 
that deprives the author of 
payment for his work. 

To order CopyWrite, send a 
check for $50 U.S., or call us 
with your credit card. We will 
ship the software within 
a day. 

[g 
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45 Charles Stree t Eas t 

Third Floor 

Toronto, Ont ario M4Y 152 


(416) 961 -8243 

Ask about Zero Disk lo run copy-protected 
software from a hard disk witho~ t lloppies. 

learn keyboard techniques. The act of 
playing or singing into the converter 
causes standard MIDI signals to be 
generated and sent to a receiving 
MID! port on a synthesizer or com­
puter. A flutist. for example. may con­
trol a bass-guitar sound on a synthe­
sizer. The educational paths opened 
by the pitch-to-MIDI converter include 
intonation training. sight-reading 
drills. music theory, and tutoring of in­
strumental techniques-in short. the 
learning of any traditional instrument 
can be enhanced to make the process 
more enjoyable and effective. 

The history of MIDI software devel­
opment can be compared to that of 
business software. During the early 
period. business software consisted 
of a host of stand-alone programs. 
each fulfilling a particular task such as 
word processing or telephone com­
munications. Later. integrated pack­
ages were produced that combined 
the most useful programs into one. 
MID! software is currently undergoing 
the transition from a plethora of 
stand-alone products to integrated 
programs that combine the features 
of sequencing, notation. and syn­
thesizer voice librarians. As in the 
business world, not everyone will be 
drawn to an integrated package­
some may prefer to use a collection 
of favorite single-job programs in­
stal led into a desktop or workbench 
environment. In any case. the issues 
of music data structures and file com­
patibility gain more and more impor­
tance as the industry evolves. At this 
time. unfortunately. the musical-score 
data produced by most programs 
cannot be shared by other programs. 
a factor that limits the usefulness of 
the data generated. Imagine the con­
sequences if there were no accepted 
standard format for ASC!l text files' 
Of course. music files are far more 
complex than simple text files and a 
standard is more difficult to design. 
although not impossible. Getting soft­
ware developers to agree on a pro­
posed standard is another matter. 

The chief focal point of computer 
software up to now has been the 
visual aspect. With computer hard­
ware designers and manufacturers 
now realizlng the advantages of com­
bining sound and visuals. you can ex­

pect more emphasis on this previous­
ly overlooked asset in the form of 
more sophisticated internal sound 
generation for personal computers. 

For example. software that allows 
creation of animated musical story­
boards is already available for Com­
modore's Amiga computer. These 
storyboards may be used in design­
ing motion-picture scenarios or ac­
tually producing complete video ani­
mation segments accompanied by a 
professional-quality sound track. 

There is little doubt about the 
stimulating effect that MIDI has had 
on the electronic music field; activity 
among manufacturers and consumer 
musicians is at an all-time high. It's 
hard to stay abreast of the new devel­
opments in MIDJ hardware and soft­
ware occurring every few months. The 
ultimate beneficiary of this technolog­
ical onslaught is the average person 
who has always wanted to experiment 
with music but felt there were too 
many financial and psychological 
obstacles. By Increasing the produc· 
tivity of professionals. the developers 
of music software have also provided 
affordable. comprehensible tools for 
the amateur. Flexible software can ex· 
tend the useful life of musical equip­
ment by allowing older gear to be 
used with newer instruments. A user 
can realistically plan to build a system 
piece by piece over a period of time 
and not be forced to discard last 
year's model because it can't talk to 
the newcomers. For these promises to 
be fulfilled. awareness of what's 
available and what it can do must in· 
crease among the targeted end users. 
This awareness must then grow into 
a two-way communications channel 
between the developers of software 
and the artists who use it. The realm 
of music is no longer off-limits to 
anyone with a personal computer. • 

BIBLIOGRAPHY 
Buxton. W .. and G. Fedorkow. Tlie Structured 

Sound S11nthesis Project . Toronto. Ontario: 
University of Toronto. 1981. 

Chamberlin. Hal. Musical Applicatio11s of 
Microprocessors. Rochelle Park. I: Hayden 
Book Co. Inc.. 1980. 

Computer Music Journal. Boston. MA: MIT 
Press. 

Mathews. M .V.. et al. Technology of Computer 
Music. Boston. MA: MIT Press. 1969. 

150 BYTE • JUNE 1986 



Orchid's TurboEGA™ 

The \VOrld's fastest EGA 

TurboEGA 

EGA 

Introducing the only Enhanced Graphics Adapter 
with PCturbo™speed. 


The experts agree: the EGA is the 
breathtaking new graphics standard, 
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crisp text, but to o s 1o w . 
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took the time to do it right. Orchid's 
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gives you AT speed so XT users can 
use this number one windowing 
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computer so sniall, 
so light, and so fast it defines a 
new industry standard. From 
the same company that set the 
standard-COMPA~ 

The new advanced-technology 
COMPAQ PORTABLE n rM has 
all the advantages of the world's 
best-selling full -function 
portable- the original COMPAQ 
Portable - plus it's even more 
portable. And it 's far more 
powerful than most desktop 
computers. 

With its 80286 microproces­
sor, the COMPAQ PORTABLE II 
can run all the popular business 
software written for IBM Per­
sonal Computers. At speeds three 
to five times faster than the 
COMPAQPortable, IBM PC/XT,fM 
and other compatibles. 

It's more computer 
in less space 

Never before has a computer 
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bl monitor si7.e and a big galii 
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the two expansion slots can be 
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1-800-231-0900 and ask for 
Operator 16. In Canada, call 
1416) 449-8741. In Europe, telex 
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COMPAQ TTX D. 
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rion. All righ rs reserved. 
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DIGITAL MUSIC 

SYNTHESIS 


BY ROBERT A. Mooe 

The many different shapes of the waveform of the present 

MUSIC IS ONE of the most lnforma· 
tion·rich (wlde-bandwidth) forms of 
human communication. A compact 
disk. for instance. uses nearly I. 5 
megabits per second to faithfully 
transmit a stereo recording. as op­
posed to the several hundred bits per 
second needed to transmit a written 
message as fast as you can read lt. 
Only video. the faithful transmission 
of which requires over 50 megabits 
per second. has a significantly higher 
information density. 

Music is also a highly structured 
form of human communication. The 
hierarchy of a piece of music may be 
as deep as that of the federal 
bureaucracy: Notes. phrases. llnes. 
sections. and movements are carefully 
arranged to heighten and clarify the 
intent of the music. 

These two general properties of 
music. wide bandwidth and complex 
structure. happen to match the infor­
mation-handling capabilities of to­
day·s personal computers. In addition 
to the personal computer's wide 
bandwidth (or high speed) and infor­
mation-organizing and -processing 
capabilities. you can access a grow­
ing list of instruments. accessories. 
and components designed specifical­
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ly to produce musical tones in 
response to high-level digital instruc­
tions. These devices owe their ex­
istence to rock ·n· roll . the con­
sumerization of digital audio. and 
dramatic advances in LSI (large-scale 
integration). They employ a wide 
variety of sound-producing tech­
niques, each with its own set of 
features and limitations. This article 
discusses the general attributes of 
musical sound and how to produce it. 
the capabilities of specific sound syn­
thesis techniques. how musicians are 
using these techniques. and what you 
can expect the future to bring to 
digital music. 

THE PROPERTIES OF MUSICAL 
SOUND 
Music is an arrangement in time (and. 
to a lesser but still important extent. 
in space) of a collection of sonic 
events generally called notes. This is 
actually a subjective description of 
music. We hear individual notes only 
because our ears and mind pick 
acoustic information apart into events 
that we perceive to be distinct. What 
actually exists outside our ears is an 
ongoing series of vibrations of the air. 
The graph of air pressure versus time 

is the waveform. an unbroken pattern. 
present even in the quietest of sound­
proof rooms. The ratio between the 
height of a sound waveform that you 
can barely hear and one that is so 
loud that it begins to hurt is about 
one to a million. That's about 120 
decibels. Music. speech. and other 
normal sounds occur in the upper 60 
dB of your hearing range. 

You can describe any waveform that 
tends to repeat as a collection of fre­
quency components. each one of 
which has a sine waveform. This is the 
spectrum of a sound. 

Thus. any sound has two comple­
mentary. equivalent representations: 
its waveform and its spectrum. The 
waveform is the sound's time-domain 
representation; the spectrum is its 
frequency-domain representation. 
1bgether they are capable of fully 
describing a sound. The relation of 
the waveform to the spectrum is 
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described by a mathematical relation­
ship called the Fourier theorem. 

The waveform of a very simple 
sound-for example. a tone from a 
laboratory audio oscillator-does not 
change with time. Real musical 
sounds. however. are never steady. 
They constantly change as they 
evolve. Piano tones. for instance. 
begin loud and bright and then decay 
to silence in a complex way that's 
characteristic of the instrument. These 
variations are essential determinants 
of the sound's characteristic tone 
color. They are neither entirely ran­
dom nor entirely regular. nor are they 
undesirable deviations from a perfect­
ly steady tone. 

In the early days of musical 
acoustics. the importance of the 
details of a tone's evolution was not 
generally recognized. Acoustics text­
books often showed a single cycle of 
a waveform and labeled it violin or 
oboe. Musical-instrument engineers 
now recognize that. in determining a 
sound's tone quality. or timbre. the 

steady-state waveform takes a back 
seat to the parameters that describe 
how sound changes as it evolves. For 
this reason. many synthesis tech­
niques are important primarily be­
cause they allow important param­
eters of the generated sounds to be 
precisely and continuously varied. 
The exact shapes of the sound­
parameter variations may be gen­
erated explicitly by a musician's real­
time control or may be determined by 
a set of function generators that are 
connected to. but separate from. the 
sound-waveform generator itself. 

Figure I illustrates this notion. The 
rightmost block indicates the audio­
waveform generator. which produces 
the audio waveform itself. It may. for 
instance. be an analog synthesizer 
module. a hard-wired digital oscillator. 
or a waveform-generating routine run 
by a microprocessor. The block to its 
left represents the control-function 
generators. a set of time-varying f unc­
tion generators whose outputs con­
tinuously control the properties of the 

audio waveform . In general. the con­
trol functions are simpler and more 
slowly moving than the sound wave­
form and are often (but not always) 
produced by software routines. 

The leftmost box on the bottom. 
representing coefficients and boun­
dary conditions. produces the com­
mands that specify the shapes of the 
control functions. Generally (but not 
always) these commands are a brief 
set of time-invariant numbers that 
provide the initial boundary condi­
t ions and coefficients of the control 
functions. Fina lly. the box on the top. 
real-time control. represents time­
varying functions of arbitrary shape. 
such as those that a musician may 
wish to impart by hand. Real-time con­
trol may change the coefficients of the 
control functions or may be added to 
the control functions themselves to 
directly modify the sound waveform. 

Figure 2 shows one specific exam­
ple of this type of control hierarchy. 
The waveform generator is an analog 
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voltage-controlled oscillator (VCO) 
coupled to a voltage-controlled 
amplifier (VCA). Control functions 
consist of a low-frequency oscillator 
ILFOJ. two exponential rise-and-tail­
or envelope (ENVJ-generators. and 
slowly varying functions that control 
another VCA. The tone setup is a 
"tone-color preset" whose numbers 
give the time constants of the 
envelopes and the frequency of the 
LF.O output The real-time control is 
a keyboard controller whose outputs 
give the VCO's center frequency 
(musical pitch) and provide the trig­
ger that starts the ENVs. The resultant 
tone has a frequency modulation 
(vibrato) that builds up at the rise time 
of the first ENV output: the tone itself 
builds up at the rise time of the sec­
ond ENV output. 

DIGITALLY CONTROLLED 
ANALOG CIRCUITRY 
The first synthesizers were analog. In 
analog synthesizers. VCOs produce 

waveshape·s such as sawtooth and 
square because they are easy to pro­
duce and are rich in harmonics­
spectrum components whose fre­
quencies are whole-number multiples 
of the waveform's repetition frequen­
cy. One or more VCFs (voltage-con­
trolled filters) alter the relative 
strengths of the harmonics. thereby 
modifying the overall brightness or 
quality of the sound. VCAs dynamical­
ly shape the amplitude of the tone as 
well as the amplitudes of control 
signals. The resultant class of tone 
colors from analog synthesis includes 
some interesting approximations of 
traditional instrumental sounds. More 
commercially important. however. 
were new sounds that fit into the 
emerging electronic pop music of the 
sixties and seventies. Smooth pitch 
glides of swept VCOs. the vocal-like 
'"wow" sounds of swept VCFs. and the 
fat. rolllng sound of several sawtooth 
waveforms at nearly the same fre­
quency became basic weapons in the 
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Figure 2: A simple analog-synthesis amtrol fiierarcfn:J. The audio waveform is 
produced by a voltage-controlled oscillator (VCO) followed b!J a voltage-controlled 
amplifier (YCA). There are tnree control functioris : a riumber from tne ke!Jboard 
that tells which key is pressed (wfiicfi pitcfi to produce). a slow periodic wave tfiat 
builds i11 amplitude to provide delayed vibrato. and an amplitude-shaping envelope 
(ENY) function . The tone setup provides values for vibrato speed. rate of vibrato 
buildup, and rate of audi<>-torie buildup., A gate signal triat goes on when a 
k£yboard key is pressed starts the tiw ENV function generators. 
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rock ·n· roll keyboardist's arsenal. 
Microprocessor-controlled analog 

synthesizers first appeared commer­
cially just eight years ago and con­
tinue to be popular today. The 
Oberheim Xpander. for example. is an 
advanced six-voice instrument with its 
own self-contained microprocessor­
based programming panel (see photo 
I) . The Xpander is specifically de­
signed for sophisticated communica­
tion with the outside world through 
MIDI. In fact. you can activate virtual­
ly all of the Xpander's panel features 
externally through Oberheim's MIDI 
system-exclusive code set. The panel 
features provide complete control 
over 15 analog operating parameters 
per voice (one of which is a I 5-posi­
tion filter-mode selector). as well as 
literally hundreds of microprocessor­
computed control functions. Thus, al­
though the actual generation and 
modification of the Xpandet's musical 
tones are performed by analog cir­
cuitry. the amount of control that is 
accessible via MIDI gives this instru­
ment (and many other contemporary 
analog synthesizers as well) the same 
order of programmability and versa­
tility as many all-digital synthesizers. 

PHASE DISTORTION: THE CASIO 
CZ SERIES 
About three years ago. Casio intro­
duced the CZ.IOI. the first in its line 
of fully digital. fully programmable 
synthesizers (see photo 2) . It is a four­
voice multitimbral instrument that has 
some similarity to analog synthe­
sizers. both in the way it is pro­
grammed and in the sorts of sounds 
that result. 

Like analog sound chains. the CZ al­
gorithm has one parameter that deter­
mines the tone's pitch. a second that 
determines its brightness or tone 
color. and a third that determines its 
overall loudness. The main difference 
between the CZ and analog synthe­
sizers lies in exactly how the tone's 
brightness is shaped. In the analog 
world. the VCF performs brightness 
control. Analog filtering is a fre­
quency-domain operation. which. in 
analog technology. is no harder than 
time-domain operations. 

The digital world. however. generally 
avoids frequency-domain operations 
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because of the expensive hardware 
requ ired to perform the many high­
precision multiplications per wave­
form point. The time-domain opera­
tion of waveshaping. on the other 
har.d. can achieve the same sort of 
spectral variation as dynamic filtering 
with little or no multiplication. Casio 
engineers designed their algorithm to 
produce waveforms whose shapes 
can be swept continuously from pure 
sine to one of eight user-selectable 
high-brightness "analog sound-alikes." 
The algorithm centers around a look· 
up table in which the instantaneous 
amplitude of a cycle of a sine wave 
is plotted against uniform increments 
of the sine wave·s phase angle. When 
a pure sine-wave output is desired. 
the phase angle is advanced in equal 
increments per unit time: when a 
waveform of higher harmonic content 
(i.e.. a somewhat distorted sine wave) 
is desired. the phase angle is Incre­
mented first more rapidly. then more 
slowly. during each cycle. Figures 3a 
and 3b show how the resultant wave­
form changes as the rate at which the 
phase angle changes is modulated 
during a single cycle. Casio calls this 
algorithm PD. for phase distortion. 

By using the concepts of analog 
synthesis as a starting point but 
employing an algorithm that is effi­
ciently matched to the capabilities of 
digital technology. the Casio CZ series 
instruments offer the musician many 
stock synthesizer effects. with the ver­
satility and accuracy of control that 
you associate with any well-designed 
microprocessor-based operating sys­
tem. at a low price. The CZ-IOI. for in­
stance. sells for less than SSOO. an 
amount that just 10 years ago. would 
barely have bought a medical mini· 
mum analog synthesizer with one 
voice and no program memory. 

FM SYNTHESIS: THE YAMAHA 
DX SERIES 
Frequency modulation !FM) is the 
variation of the frequency of one re­
peating waveform. the carrier. by an 
amount proportional to the instan­
taneous ampl itude of a second wave­
form. the modulating wave. The sim­
plest application of FM is the modula­
tion of one sine wave with another. 

(continued) 

Photo 1: Tfie Overfteim Xpander microprocessor-co11/rol/ed analog syntr-iesizer. 

Photo 2: Tf1e Casio CZ- I0 I phase-distortion . programmable digital sy11tftesizer. 

(a) (bl 

+l 

0 
-1 

Figure 3: Changing an audio waveform by varying Ifie rate at w(1icfi a sine 
lookup table is read out: (al sfiows a conslanl rate of readout. 111Mle (bl shows a 
readout wliose rate dianqes twice per cycle. dislorling the sine wave into a 
sawtooth waveform . 
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The mathematical expression that 
describes this is W(t) .. P sin (Al + I 
sin Bt). This equation tells us that 
waveform W is a sine wave of peak 
amplitude P and frequency A and is 
being sped up and slowed down a 
peak amount I at a frequency B. A is 
the carrier frequency. B is the 
modulating frequency. and /ls called 
the modulation index. 

The spectrum of W is a series of 
sidebands. or sum and difference fre­
quencies: A ± B: A ± 2B. A ± 38. and 
so on. Calculation of the amplitudes 
of each of the sidebands requires an 
understanding of Bessel functions, 
which are mathematical functions 
describing how the amplitude of a 
harmonic changes. This is a complex 
subject in itself. The general results of 
these calculations. however. can be 
stated simply. 

I. As I increases. the amount of 
energy in A goes down. and the 
amount of energy in the sidebands 
goes up. 
2. As I increases. more and more fre­
quencies become audible. In other 
words. the bandwidth of the total 
spectrum of W increases. 

If you set the modulating frequency 
B equal to the carrier frequency A. the 
sideband frequencies are then whole­
number multiples. or harmonics. of 
the carrier frequency. Starting with 
two sine-wave generators and tying 
the instantaneous frequency of one to 
the instantaneous amplitude of the 
other. you can generate a single com­
plex tone with a large number of har­
monics. Furthermore. you can change 
the overall harmonic content of the 
tone simply by varying one param­
eter. the modulation index /. By invok· 
ing this simple algorithm that 
operates in the time domain. you gain 
convenient control over the sound's 
spectrum. 

The Casio PD algorithm uses time­
domain processing to generate and 
control harmonics too. But the advan­
tages of FM over PD lie in what you 
can do in FM by changing the ratio 
between the carrier and modulating 
frequencies. 

Most acoustically generated musical 
sounds have a complex internal mo­
tion that makes them interesting and 

pleasant to listen to. An important 
part of this motion is due to the slight 
deviations in the frequencies of the 
harmonics from "perfect" whole­
number ratios with the fundamental 
pitch. For instance. the harmonics of 
a piano tone are all slightly sharp 
(high). Translated into the time do­
main. this means that a piano wave­
form does repeat exactly every cycle 
but changes slowly and continuously 

as the tone evolves. The ability to 
detune the harmonics by slightly shift· 
ing the modulating frequency gives 
FM the ability to generate a wide 
variety of continuously changing 
waveforms that musicians often 
describe as warm. fat. or acoustic. 
Serious synthesists prize this capa­
bility and spend a lot of time exploit· 
ing it. 

(co11t111ued] 
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The advantages of FM were under­
stood by analog-synthesizer de­
signers. but the analog technology of 
the sixties and seventies did not per­
mit accurate. wide-range. and efficient 
production of FM waveforms. John 
Chowning was one of the first people 
to experiment with digital production 
of FM sounds. Using a research com­
puter at Stanford University in the 
early seventies. he systematically ex­
plored the relationships between the 
values of the coefficients of the FM 
algorithm (A. B. and /) and the resul­
tant tone colors. His work led to the 
development of a series of commer­
cial keyboard instruments by Yamaha. 
the latest of which are the DX and TX 
series digital synthesizers. One of 
these. the Yamaha DX-7. has become 
enormously popular among elec­
tronic keyboardists; well over 100.000 
DX-7s reportedly have been sold. 

In the DX-7. the basic algorithmic 
element is a digital oscillator whose 
output is shaped by a four-segment 
envelope. Yamaha calls this element 
an "operator." Six operators are 

available for each voice; the complete 
instrument can simultaneously pro­
duce up to 16 voices. The muslclan 
may choose one of 3 2 prepro­
grammed algorithms. which are con­
figurations of operators. Figure 4a 
shows what an operator is; figure 4b 
is an example of a simple algorithm; 
and figure 4c is an example of a more 
complex algorithm. 

HARMONIC SYNTHESIS 
The most powerful of all synthesis 
techniques. and the least amenable to 
intuitive exploration. is harmonic syn­
thesis. This is where the musician ex­
plicitly specifies the amplitude 
envelope and frequency of each har­
monic of the tone. In theory. harmonic 
synthesis ls the only way to accurate­
ly synthesize arbitrarily complex . 
pitched tones. Jn order to do it. how­
ever. you have to specify as many as 
I00 or more harmonic amplitude 
envelopes for every tone color. 

In the mid-seventies. Dr. Hal Alles 
of Bell Laboratories developed a 
sophisticated music system based on 

harmonic synthesis. The harmonics 
were generated by incrementing 
through a high-precision sine-wave 
lookup table at different rates. The 
problem became how to shape the 
amplitudes of all those harmonics 
without spending a fortune on high­
speed multipliers. Alles·s solution was 
ingenious: For every harmonic. read 
out two sine waves that are of the 
same frequency but displaced by a 
slowly varying phase angle. Subtract 
one from the other. The result is a sine 
wave whose amplitude is determined 
by the phase angle. 

Alles's design eventually entered 
the marketplace as the computer­
based General Development System 
and later as the Synergy. a keyboard 
synthesizer with limited internal pro­
gramming capability but with a com­
puter interface that provides full pro­
gramming access (see photo 3). Few 
people ever met the programming 
challenge of these instruments. One 
person who did is Wendy Carlos. 
perhaps best known as the producer 

[continued) 
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of Switched-on Baell. A few years ago. 
Wendy combined her programming 
skills with unique musical intuition to 
develop a set of orchestral-like tone 
colors for the Synergy. She spent 
some 3000 hours over a two-year 
period to develop the sounds. which 
have been made available to Synergy 
owners. These sounds can be heard 
on Caries's record Digital Moonscapes 
(the compact disk is Columbia MK 
39340). 

More recently. harmonic synthesis 
is being used in commercially avail· 
able musica l instruments whose 
sounds are preprogrammed by the 
manufacturer. One example ls the 
Kurzweil 150. a MIDI-controlled ex­
pander that produces high-quality 
piano and similarly complex sounds 
by using proprietary synthesis tech· 
niques in addition to harmonic syn­
thesis. Another recently announced 
product along the same lines is the 
Roland MKS-20. Both instruments 
provide the musician with access to 
a few global sound parameters but 
not to the fine details of the envelopes 
of the individual harmonics. which are 
factory-programmed. 

SAMPLING INSTRUMENTS 
A sampling instru ment records. en­
codes. and stores one or more 
musical sounds from the external 
··real world .. and then replays those 
sounds on command. Some sampling 
instruments- for example. the Kurz­
weil 250 (see photo 4 and "The Kurz­
weil 250 Digital Synthesizer" by 
Christopher Morgan on page 279)­
use proprietary data-compression 
schemes to reduce the amount of 
waveform memory without degrading 
the quality of the sound. All. however. 
produce their sounds from complete· 
\y general digital representations that 
allow any sound short enough to fit 
in the instrument's memory to be 
played back. The differences among 
the various sampling instruments lie 
in the sound quality an instrument's 
hardware is capable of and in the 
sound modification and manipulation 
algorithms it can perform . 

Some musicians assert that sam­
pling instruments are not really syn­
thesizers because the waveforms are 
not generated by algorithms. I don't 

believe that algorithmic generation of 
waveforms is a necessary feature of 
synthesizers. The term synthesize 
means .. to produce by combining 
separate elements:· The more sophis­
ticated sampling instruments enable 
the musician to mix waveforms. 
reverse their direction in time. dis· 
place them both in time and in fre­
quency. and impart slow frequency 
modulation and complex envelopes. 
All of these are perceived as "sepa­
rate elements" that the musician com­
bines at his or her discretion. Ergo. 

sampling instruments are definitely 
synthesizers. 

CHIP-LEVEL SYNTHESIS 
HARDWARE 
There are also some music synthesis 
chips available if you wou ld like to ex­
periment with high-quality music Syn­
thesis but would rather build it your­
self. 

Complete high-performance analog 
functional modules exist as single 
chips that require a minimum of sup­

{cOP1ti11ued) 

Photo 3: WendlJ Carlos. in Iler studio, illustrating the Sl]nergy. Hal Alles's 
foumonic-sljnlfiesis syntfiesizer. (Photo blJ Vernon L. Smith .) 

Photo 4: Tile Kurzweil 250 sampling Sljnthesizer. which includes an optional 
user-sampling program. 
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port circuitry. Voltage-controlled oscil· 
lators. filters. and amplifiers. and an 
assortment of other musical functions. 
are available from Curtis Electromusic 
and Solid State Microtechnology. You 
program these chips with analog· 
control voltages. so you will need a 
high-resolution (at least 12-bitl multi­
channel DIA converter to go between 
your computer and the chips. The 
chip outputs are high-quality audio. 

In the class of digitally controlied 
synthesis chips. there are program­
mable waveform generators that ac­
cept high-level mode-select and fre· 
quency commands and deliver wave­
form points in real time. The Cyber­
netic Microsystems CY360. for in· 
stance. generates all the stock syn­
thesizer waveforms. and much more. 
over the audio and subaudio frequen­
cy range. 

If you'd like to try your hand at 
some sampling hardware. consider 
the Oki MSM 5218 real-time data­
compressionlexpansion chip. Used 
with a conventional audio AID con­
verter and a modest amount of sup­
port circuitry. this chip reduces a 
12-bit data stream (representing the 
uncompressed audio waveform) into 
a 3· or 4-bit data stream for efficient 
storage in your computer's memory 
and then restores the audio to its 
12-bit glory upon playback. 

There are many more chips that 
fulfill music synthesis functions. Many 
are proprietary designs that are used 
in commercial products. Generally. 
neither the applications data nor the 
chips are available to experimenters. 
For those of you who enjoy reverse­
engineering custom LSI. that's an ir· 
resistible challenge. 

SOFTWARE MUSIC SYNTHESIS 
ALGORITHMS 
Most music synthesis devices use 
dedicated high-speed hardware to 
produce sound waveforms in real 
time. lf you are interested in synthe­
sizing music off-line at slower than 
real time. you need little more than 
a personal computer with plenty of 
memory and a high-quality DIA con­
verter to tum the computer's wave­
form data into audio. This is where 
synthesis programs come into play. 

tcontinue.dl 
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IN10VITAL SOOISIICS. 

Data. You live with it every day. 

What you need are the tools to make it 
come alive. Comprehensive analytical 
tools. Mathematical precision. And 
graphics capabilities to broaden your 
insights - to help you visualize, 
analyze, and communicate your find­
ings quickly and convincingly. 

And now you've got it . With 
STAT GRAPHICS-a new 
PLUS*WARET~ p roduct from STSC. 
STATGRAPHICS is the only PC soft­
ware to fully integrate a wide variety 
of statistical functions with high­
resolution color graphics. Giving you 
the power and precision you used to 
find only with mainframe software. 

STATGRAPHICS' unique inter­
active environment allows you to 
generate graphs from within the 
statistical procedures. You can change 
a variable and see the effect- im­
mediately. So your job is easier and 
you're more productive. 

MORE OPTIONS FOR MORE 

COMPREHENSIVE ANALYSIS. 


STATGRAPHICS features over 
250 functions for analyzing data­
including analysis of variance, regres­
sion analysis, experimental design, 
quality control procedures, multivariate 
techniques, nonparametric methods, 
and extensive forecasting and time 
series analysis. 

It also lets you enter data at the 
keyboard or access data stored in 
standard ASCII files, LOTUS® 1-2-3 
worksheets, and DIF files used by 
other popular software packages. 

TELL A CLEARER, MORE 

DRAMATIC STORY. 


STATGRAPHICS includes a wide 
variety of graphics programs such as 
two and three-dimensional line and sur­
face plots, bar and pie charts, 
histograms, time sequence plots, and 
quality control charts. 

The graphics are supported on 
color and monochrome graphics boards 
dot-matrix printers, and pen plotters ' 
for presentation quality graphics. 

SOPIDSTICATED STATGRAPJilCS 

IS SURPRISINGLY SIMPLE 


TO USE. 

STATGRAPHICS is completely 

menu-driven, and includes a com­
prehensive user's guide, online HELP 
screens, tutorial, and handy reference 
card. And STSC's HELP-Line is only a 
phone call away- giving you ready ac· 
cess to our staff of technical experts. 

TAKE A LOOK AT 

STATGRAPHICS. 


AND LOOK NO FURTHER. 

STATGRAPHICS is the most ad· 

vanced statistical graphics software 
available for PC's. And the complete 
system is just $695. 

To order STATGRAPHICS, or 
for more information, contact your 
local dealer or call 800-592-0050 (in 
Maryland, 301-984-5123). Or write 
ST SC, Inc., 2115 E. Jefferson St., 
Rockville, MD 20852. Major credit 
cards accepted. 
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MUSIC SYNTHESIS 


Pressu re...sensitive 

keyboards will allow 
keyboardists to control 
every note expressively. 

Vosim. which stands for voice 
simulation. is a program that assem­
bles waveforms from single sine 
cycles to create a wide variety of 
vocal-like tones. You specify three 
slowly varying control parameters: the 
number of sine cycles per waveform 
cycle. the time spacing between the 
sine cycles. and the rate at which the 
sine cycles die out within a single 
waveform cycle. 

The Karplus-Strong algorithm pro­
vides an easy way of synthesizing 
sounds that evolve from bright to 
muted. like a plucked string. You start 
with a wave table of a single waveform 
cycle. then read the numbers out to 
create the sound. As you take a 
number from the table. you replace 
it with an average of that number and 
the one that was pulled out before it. 
This smooths out the sound waveform 

as it evolves. thereby reducing the 
high-frequency content of the sound. 

FM produces a waveform by vary­
ing the rate at wh ich numbers from 
a sine-wave table are read out. A wave 
table is a one-dimensional array. If you 
used a two-dimensional array of 
numbers instead and superimposed 
a closed. or almost closed. curve on 
that array. you could read numbers 
from it by following the curve. By 
changing the shape, size. and position 
of the curve. you change the resulting 
waveform. This is called "synthesis by 
funct ions of two variables." This is a 
wide-open area for exploration and 
would certainly yield sounds that we 
haven't heard yet. 

TRENDS FOR THE FUTURE 
As semiconductor memory prices 
continue to drop. it becomes feasible 
to increase the amount of memory 
devoted to waveform storage in sam­
p ling synthesizers and control- func­
tion storage in harmonic synthesis in· 
struments. ln both cases. the achiev­
able sound quality improves. 

Along with semiconductor memory. 
bulk data storage prices are dropping 
dramatically. rn particular. the storage 
capacity of CD-ROMs (over 500 mega­
bytes) allows Instrument manufac-

Photo 5: The Key Concepts Nolebe'1der keyboard with lwo axes of loucli 
se11sitivlt!J. (Pnoto by Jonathan Goe/I.} 
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turers to supply enormous sound Ii· 
braries for any digital synthesizer. but 
especially for sampling synthesizers. 
Jn the near future. we can expect CD· 
ROMs to be common components in 
many types of synthesizers. 

As the synthesis capability and 
sound quality of synthesizers con­
ti nue to grow and the hardware goes 
down in price while traditional 
acoustic instruments continue to go 
up in price. microprocessor-based 
musical instruments will assume an in­
creasingly larger role in our everyday 
music making. The next few years will 
see wide acceptance of home synthe­
sizers. complete with authentic 
simulations of traditional tones. user­
friendly operating systems. and pro­
vision for computer interfacing 
through MIDI. 

More and more musicians of all per­
suasions will come to regard com­
puters as basic music-production 
tools. Music will be composed directly 
on the monitor screen. and publica­
tion-quality scores wlll be generated 
on a laser printer. 

Finally. the proliferation of high­
performance. 16-bit microprocessors 
enables musical-instrument designers 
to build in sensitive. real-time perfor­
mance control. More and more key­
boards will be pressure-sensitive. 
allowing keyboardists to control every 
note expressively. And. as musicians 
accept the idea of pressu re-sensitive 
keyboards. adventurous experi ­
menters will design and build multi­
dimensional user interfaces. allowing 
musicians to control several tone 
parameters with each finger. An ex­
ample of this potential exists today in 
the Notebender (see photo 5). a key­
board on which each key moves up 
and down and back and forth. thus 
allowing the player to continuously 
control two parameters of each key 
that he or she plays. 

The popular attitude is that there is 
something subhuman and mechanical 
about digital electronics. Today's 
musicians know that just the reverse 
is true-that the fantastic capabilities 
of microprocessors and synthesizers. 
and all the devices they connect to. 
offer musicians new and exciting 
resources. greater human control. and 
heightened creative potential. • 
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DIGITAL SAMPLING 

ON THE APPLE 


MACINTOSH 

BY CHRISTOPHER YAVEWW 

Uses of digital sampling for music applications 

THE APPLE MACINlDSH is widely 
accepted as the best microcomputer 
!or musical applications. If sheer 
numbers of software and hardware 
products alone are taken into con­
sideration. the past year's nearly four 
dozen releases would provide ample 
evidence that this micro is the com­
puter of choice for developers of 
musicware. Contributing to this fact 
are the Mac·s high-resolution screen 
graphics. extra-friendly user interface. 
32-bit MC68000 microprocessor run­
ning at 8 MHz, functional internal syn­
thesizer. and portability. 

Microcomputers are used to control 
sound that they produce themselves 
or to control other sound-generating 
devices. In either case. microproces­
sors are used with oscillators to create 
sounds for musical use. Sound can be 
created through additive or subtrac­
tive synthesis. FM synthesis. and 
waveshaping. Digital sampling and 
wave-table lookup are two simi lar 
techniques (see reference I). In addi­
tion. analog oscillators can be placed 
under digital control and digital 
oscillators can be operated through 
analog control. 

Both sound generation and sound 
control may play a role in computer 
music applications. of which there are 
five fundamental categories: 

I . Score editing: to copy and edit 
musical scores for eventual printed 
output. 
2. Performance: providing control of 
an external sound-generating device. 
3. Sound laboratory: as a sound-gen­
erating/editing/analyzing device. 
4. Composition/CAC [computer-aided 
composition): to generate or assist in 
the musical composition. 
5. Music education : for a variety of 
CAI (computer-a ided instruction) 
purposes. 

All of these types of applications 
are currently supported by Macintosh 
musicware. 

MACINTOSH MUSIC SOFTWARE 
The first wave of Macintosh music­
ware focused primarily on score edit­
ing and secondarily on control of the 
Macintosh's internal four-voice synthe­
sizer. Score edit ing. or using a Macin­
tosh to deal with musical notes in a 
manner analogous to word process­

ing, was released with vary ing 
degrees of success within Mark of the 
Unicorn·s Professional Composer. 
Great Wave·s ConcertWare. Utopian 
Software's MacMusic. Triang le 
Resources· MusPrint. South Bay's 
Music Character Set. Shaberazam·s 
Music 'fype. and Hayden's Music­
Works. While only Mark of the 
Unicorn's Professional Composer pro­
vides score editing and printir.:tg capa­
bil ities on the level and quality 
demanded by serious musicians. 
other products such as ConcertWare. 
MacMusic. and MusicWorks offer in­
tegrated manipulation of the Macin­
tosh's internal synthesizer and score 
editing (reference 2) . 

The current second wave of music 
software for the Macintosh is focus­
ing on using the Macintosh to control 
external sound-generating devices. 
The three-year-old industry standard 
for communication between com­

(continued) 

Christopher Yavelow (POB 821 . Cambridge. 
MA 02238) is a professional performer/com· 
poser of computer-assisted music wfiose works 
have received awards in 19 international 
competitions. 
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MAC MUSIC 


puters and musical instruments that 
use microprocessors is MIDI. The 
primary concern of MIDI is the re· 
cording of sequences of notes. includ­
ing information about pitch. timing. 
on velocity. off velocity. patch change. 
and various front-panel synthesizer 
controls As the term suggests. MIDI 
sequencers allow for this information 
to be played back precisely through 
an external sound-generating device 
o r synthesizer. In addition. because 
MlDI data consists entirely of 
numerica l information. this data can 
be edited and manipulated in real 
time or as files at the composer's con­
venience (reference 3). 

MIDI sequencer software offering 
both MIDI in and MIDI out is available 
with Mark of the Unicorn's Performer. 
Southworth's 1btal Music. Opcode's 
MIDIMAC Sequencer. Musicworks' 
Mega1l'ack. Great Wave·s Concert­
Ware+ MIDI version. Creative Solu ­
t ions· StudioMac. and Assimilation's 
MIDI Composer. Electronic Arts' 

A 

Its 
Time 

To 
---- -_---~-----:::---------=-----:::__=---= 

Deluxe Music Construction Set and 
Hayden's MusicWorks offer MIDI out 
only. Some packages (e.g .. Performer. 
Total Music. ConcertWare+. Deluxe 
Music Construction Set. and Music· 
Works) provide for the conversion of 
MIDI data· into conventional music 
notation. or sheet music. Finally. 
Musicworks Inc. markets a utility pro­
gram called MIDIWorks. which con­
verts files to and from the various for­
mats used by the different manufac­
turers (reference 4). 

The possibility for special "system· 
exclusive" (i.e.. synthesizer-specific! in­
formation is also built into the MIDI 
specification. Through system-exclu­
sive data. MIDI may also be used to 
edit patch parameters for specific syn­
thesizers. usually of the FM synthesis­
based variety. Opcode Systems 
markets a patch editor for the Yamaha 
DX/TX series and Casio CZ series of 
synthesizers. Patches may be saved to 
Macintosh disks providing storage 
space for up to 50 or more banks of 
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patch information at a fraction of the 
cost of RAM cartridges. Musicworks 
Inc. has released a Macintosh-based 
patch librarian program storing and 
manipulating patches from the 
Yamaha DXffX series. and Opcode 
sells librarian software for practically 
all the major brands of synthesizers. 

An even more recent development 
is the provision that allows passing 
digitally sampled information via MIDI 
for subsequent waveform editing. 
Both Emu's Emulator II (using Digi­
design·s Sound Designer) and En· 
soniq's Mirage (using Blank Software's 
Sound Lab) offer this capability. Other 
sampling keyboard manufacturers 
such as the renowned Kurzwefl are 
following suit using both MIDI and 
non-M IDI communication Jreferences 
5 and 6). 

Last but not least. the Macintosh is 
a flexible sampling machine in its own 
right. The remainder of this article will 
be concerned with the sound-sam­
pling capabilities of the Macintosh 
and the various uses of sounds digi­
tized thereby. 

MACINTOSH SOUND HARDWARE 
CAPABILITIES 
To understand the Macintosh in its 
aspect as a sound-sampling device. 
you must first consider the hardware. 
The Apple Macintosh generates 
sound in three ways. All Macintoshes 
come with a built-in ROM-resident 
sound driver that consists of three dif· 
ferent synthesizers: 

I . The four-tone synthesizer. which 
can produce four tones simulta· 
neously and utilizes 50 percent of the 
microprocessor's time. 
2. The square-wave synthesizer that 
does just what it implies. using about 
2 percent of the processor's time. 
3. The free-form synthesizer that is 
used to generate complex music and 
speech and requires about 20 percent 
of the processor's time. 

Of these three possibilities. only 
items I and 3 have serious musical 
applications. Furthermore. when con­
sidering the Macintosh as a sampling 
machine. an application may utilize 
the free-form synthesizer or send 
sound samples to the built-in audio 

(wn!inuedl 
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Hayes Smartcom II ..................... 88 

Microsoft Access . ..................... 149 

Move-It • ..••••• . ... • . . ••••••....•... . . . 79 

Remote ............. . .•.•......•....•. 89 


- -GRAPHICS--

Chartmaster •..•......••. . ....•.•..... 206 

Or. Halo II ......................• . ..... 99 

Energraphlcs w/o Plotter ...••.•••..••• 170 

Energraphics w/Ploller •..•....•.• . .... 220 

Fancy Font ....... . ......... . .... . ..... 129 

Fontrl x ......... . .....•....•. . •........ 99 

Freelance ............................. 199 

Graphwriler/Combo ........•... . . . .... 310 

Microsoft Flight Simulator •............. 30 


PRODUCTS 


ORDER LINE 

Printshop .•.......... . .•........•.•... $36 

PFS Graph ...........••. . .....•.. . .... 78 

Signmaster ........................... 135 


INCREDIBLE 

VALUE! 


Nationally advertised boards for 

IBM PC and most compatibles at 

giveaway prices. 1 year warranty 

Keyboards (sim ilar to 5151) .. .. S89 

Monochrome Board 


w/ Printer Port ... .. . ... . ..... 579 

Graphic Board with parallel port 


(simi lar to Hercules Graphics) $95 

Expansion Board O to 576K .... $42 


Multifunction Board w/ game port 

(simi lar to AST Six Pack) .. . . 599 


Fou r Drive Floppy Contro ller . . . $45 

Color Card without pri nter port . $79 


Color Card with printer port . . .. S89 

MULTITECH IBM Compatible 

Computer 256K, dual drives, 8M HZ. 
Ports-parallel -2 serial-clock-game, 
5151 type keyboard. 
6 month warranty .. . ..... .. . $995 

--LANGUAGES--

Lallice C Compiler 3.0 ................. ca1,1 

Run C Prolassionat ................... 169 

Microsoll C Comp\ter ................. 235 

Microso!t Fortran ............. . ....... 209 

Microsoft Macro Assembler ............ 89 

Microsolt Pascal Compi ler ............. 78 

Micrnsoll Quick Basic .................. 59 

Mu lti Halo ..••....•...•......•.••...•• 140 


--UTILITIES- ­
Copy II PC ............................ 19 

Copy II PC Board ...................... 79 

Copywrlght ................. . .. . ... .. .. 45 

Desqview ...•..••...•..•...... . .•...... 59 

Fastback ..........•...............•.•.• 95 

Norton Utilities 3.1 ........ . . ........... 52 

PC Tools ............................... 19 

Prokey 4.0 ............ .... . • ..... . ..•.. 75 

Superkey .................. ... ..... - ... 35 

--PROJECT MANAGEMENT-­


Harvard Total Project Manager ••...... 269 

Microsoft Proj ect ... . ................. 235 

Super Project Pl us .. .. . .. . . . . .. • . . . . . Call 


HARDWARE 

--HARD DRIVES­


Bernou\11 20 MB v, ht. . . .. . . . . . . • • • . • 2269 

Seagate 20 MB Interna l w/Control ler ... 439 


--MODEMS- ­
Anchor Express .•.... •......... •...... 235 

Hayes 1200 • . . . . . . . . . . • . . . . • . . . . . . . . • Call 

Hayes 1200B w/ Soflware . . . . . . . . . . . . . Call 

Hayes 2400 .................•.. . ....•. 599 

U.S. Robotics Courie r 2400 .....•....•. Call 

U.S. Robotics Password 1200 ........•. Call 


--RAM- ­
64K lSONS Ch ips (Japan - Set of 9) . 11.50 

256K Ram Ch ips (Set of 9) ..... .. . . .... 32 


--BOARDS- ­
AST Advantage ...... . . . . .. .. .. .. .. ... 359 


f"REE SOFTWARE! 
Wllh over $100 purchase you will 
receive a lree dlskelle lor your IBM 
PC wllh label maker, checke< gamo 
and banner prog roms. 

Technical & Other 
Info. (602) 246-2222 


1-800 421-3135 

HARDWARE 


AST Sixpack (384K) • .. .. .. . .. . .. . .. . Call 

Hercules Color Card ............. . . . .. 145 

Hercules Graphics Card ...••...•... . .• 299 

J RAM Il l (Tall Tree) .... . .............. Calf 

J RAM Ill AT (Tal l Tree) . .............. Call 

J Lazer (Tall T ree) ..................... Call 

Paradise Five Pak ..... . .... ...... .. ... 119 

Paradise Modular Graphics Card •...•. 249 

Ouadram Board wlth Par/Ser 


and Game Port ......... .......... 199 

Ouadcolor I •........ . ...........•.... 185 

Sigma Maximizer Mull ifunct \on ........ 149 

STB Chaulfeu r Board ................. 249 

STB EGA Plus ........•... . .....•..... 320 

STS Mono Board .... . .. .. .. ..... ... .. 155 

AB Parallel Print Switch w/cabl ss . . ..... 75 

Mini Micro Parallel Print Buffer ... .. ..... 69 

IBM 120 Watt Power Supply ......... . ... 83 


- -COMPUTERS-­
Corona PC . . . . . . . . . . . . . . . . • . . . . . . . . • Call 

Sperry PC Mono 256K Dua l Drive 
Serial Port . Clock, MS/ DOS 2.11 
... .. . . . . ..... . . .. . . .. . .. ........ . Call 

ITT Computers PC Compatible 256K 
Dual Drive, Mono, MS/DOS .. . . ..... Call 
ITT XP 60286 IBM/PC Compatible, 512K. 

10 MB Winchester. 3 limes laster than an 

XT. 30~ faster than an AT .... . .. • . . Call 


Sharp Portable . . . . . . . . . . . . . . . . . . . . . . Call 

--PRINTERS-­

FASTI ALL NEW PRINT SELECT PR OGRAM VERS. 2.0 
Wr itten in assembly language for most 
MS-DOS computers. With purchase of any 
printer you will receive at no charge this 
menu driven program to set prinl charac­
teristics or to make your computer func­
tion as a correcting typewriter. Retail va lue 
$35. 

CITIZEN 

MSP-10 .... . •.•.. . ...•. . .. . ..•• . . ... . 255 

MSP-15 ......................... .. ... 355 

MSP-20 ............................ .. 329 

Citizen 1200 ........... .. .......... . .. 169 

Premiere 35 Daisywheel .......•....... 415 

EPSON - Call on all models 

JUKI 

Juki 6100 .............. . ...... .. .. .... 349 

Juki 6300 ..... .. .....•. . .......•...... 685 

NEC 

3550 .... . . . . ' . . ... . ...........•...... 785 

B850 ............................... 1135 

PS Parallel ................. . ... . ...... 995 

Elf 360 •••.•••...••....•.............•. 398 

OKIDATA - Call on all models 

PANASONIC 

1091 . ... .. .... . ... . ......... . . . ...•.. 239 

1092 . . ........................ . ...... 316 

1592 ........................... ...... 435 

KXP3151 .. . ....... . ...... .. .......... 410 

STAR MICRONICS - Call for prices 

TOSHIBA 

1340 .•••.•.••..••....•.•...... . ...... 460 

P351 ...... .. ..... .. ...... ... .. . ...... 975 

P34'1 ..•... . . . ...... . ....... . . . . .. ... . . 799 


--MONITORS-­
AMDEK . . . . . . . . . . . . • . . . . • • . Call for price 

Ta~an 121 Green . . .. .. . . . . . . . . . . .. .. Call 

Taxan 122 Amber • . .. .. • .. .. . .. . . .. .. Call 

Princeton Max 12 ...... . .. . .......•..• 159 


TI:RMS; Add 3rr. lor C.O.O. orden. Ship11in9 on most sofl· 
ware Is $5.00. AZ orders ·6~sales tax.Personal check · 
ollow fourleen 1141 days lo cl•ar. Ptlcos ar• subjecl ID 
change. We acce~t purches e orders l rom aulhoriz ed CD m.­
panles. All relum• are subjecl to our op111Dval. There will 
~ a 20% restock charoe. 

No Charge for MasterCa•d or Vi se TOLL-FREE ORDER LINE 1-800-421-3135 HUri 1A.M. ID ~;JO P.M. M.S. T .. llton. l~rv frl. 
Slturd1y t0;00 U I. 11 3'00 P.M.WAREHOUSE DATA PRODUCTS 

We do not guarantee compaliblll ty 2701 West Glendale Ave. • Phoenix, AZ 85051 
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output jack in a unique way to exceed 
the four-voice limit that item I seems 
to imply. 

Due to hardware limltations. the 
highest frequency the Macintosh can 
currently produce is 11.116 Hz. b1side 
Macintosh (reference 7) gives the 
following explanation for this limita­
tion : The sound driver and disk-motor 
speed-control circuitry share a 
740-byte buffer. of which the sound 
driver uses the 370 even-numbered 
bytes. Every horizontal retrace inter­
val (i.e.. every 44 .93 microseconds. 
when the beam of the video screen 
moves from the right edge of the 
screen to the left). the MC68000 
automatically fetches 2 bytes from 
this buffer and sends the high-order 
byte to the speaker. Thus. all frequen­
cies generated by the sound driver 
are multiples of this 44.93-microsec­
ond period. The highest frequency 
physically possible for the sound 
driver is twice this period. or 89.96 
microseconds. which translates to a 
frequency of 11.116 Hz . Likewise. 
every vertical retrace interval (every 

16.6 milliseconds). the sound driver 
fills its half of the 740-byte buffer with 
the next set of values. 

These limitations notwithstanding. 
the Macintosh also comes with a built­
in monophonic audio output jack that 
can be attached to any standard 
stereo system or cassette. 

INTRODUCTION TO DIGITAL 
SAMPLING 
Digital sound sampling is a new 
enough field that an explanation of 
the technique might be in order. It can 
be easi ly understood by making an 
analogy to motion pictures. In a film. 
many consecutive still photographs of 
a continuous tanalog) motion are pro­
jected rapidly to recreate the illusion 
of continuous motion. Sound also 
exists within an analog continuum. 
and sound sampling. or digitizing. 
captures a specified number of "snap­
shots" of a sound that are subse­
quently played back at a rate typical­
ly between 5000 and I00,000 samples 
per second in order to recreate the 
original sound (see figure I). 

(bl liiiiill
',: 

Regarding questions of fidelity of 
the reproduction to the original. both 
sound and film share common con­
cerns. You must consider two factors 
with respect to sound sampling: rate 
and resolution. To clarify these two 
considerations. I will return to the 
motion-picture analogy. The size of a 
single frame in a film represents its 
resolution and thus places actual 
physical limitations on the fide/icy with 
which a film can reproduce visual in­
formation. Varying degrees of quali­
ty are dependent upon whether 8mm. 
16mm. 3 5mm. or 70mm film is used 
to capture the still photographs of 
analog motion. Working hand-in-hand 
with resolution is the rate of speed at 
which the still photographs are pro· 
jected. Typical 35mm film used in 
commercial movie houses is pro­
jected at 24 frames per second. and 
the general audience accepts this rate 
as adequate to achieve the illusion of 
continuous motion . 

Sampling rate and resolution play 
an even larger role in determining the 
degree of credibility within the do-

1/4401h SE.COND 
~ 

'----"' 
1/880 th SE.COND 

Figure I : Digital sampling of an analog Figure 2: The number of digital values Figure 3: A minimum of two samples 
sound wave: (a) The analog wave: (b) digital used to represe11t samples affects the are required to represent a sound wave. 
samples taken of the wave: (c) digital accuracy of t'1e reproduction of tfie sound 
reconstruction of original waveform. wave. Note the difference in t'1e 

reconstructio11 of the waveform. even 
though the sampling rate is identical. 
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main of sound reproduction . Average 
listeners are far less forgiving than 
mm-goers. The ··size" ior resolution! 
of each sound sample is analagous to 
the size of fi lm in a motion picture. 
Since a single sample consists of the 
measurement of an analog !Le.. con­
tinuous) voltage via an AID converter. 
using a larger range of numbers for 
measuring this voltage permits a 
more accurate representation of the 
voltage. Digital computers use binary 
bits to represent numbers. so the 
maximum number of bits available for 
each measurement will determine the 
highest number of voltages that can 
be represented and thus the in­
cremental range within which all 
measurements must be scaled. The 
largest number tha t can be repre­
sented by 8 bits is 256: thus. 8-bit 
sampling requires that all voltages be 
rounded off to only 256 different 
values. TWelve-bit sampling offers 
resolution to 4096 different steps and 
16-bit sampli ng provides a range of 
65.536 1see figure 21 . Theoretically. 
each additional bit adds approximate· 
ly 6 decibels to the signal-to-noise 
rat io. However. in practice. many 
sampling devices periodically send an 
additional 4. 6. or 8 bits of data along 
with their samples for the purpose of 
providing additiona l information 
about the sound's waveform. This pro­
cess may raise the dynamic range 
considerably. 

The ra te at which sound samples 
are captured. as well as how fast they 
are output. is almost as important as 
sample resolution when considering 
the fidelity of a digitally sampled 
sound to the original analog signal. 
According to Nyquist's theorem. a 
minimum of two samples per sound 
wave is necessary to represent a given 
sound wave. Therefore. to represent 
a pure sound with a frequency of 440 
Hz 1cydes per second!. you are re­
qui red to sample that sound at a 
minimum rate of 880 samples per sec· 
ond (see figure 3). In reali ty. most 
sounds are complex waveforms with 
overcones extending well beyond the 
average human range of hearing, or 
20.000 Hz. Thus. for the accurate 
reproduction of most musical sounds. 
a minimum sampling rate of 40.000 
samples per second would be op-

ti mum. On the other hand. the degree 
to which overtones of frequencies 
higher than 10.000 to 12.000 Hz con­
tribute to o ne·s perception is 
debatable. These high overtones are 
of such low dynamic intensity (i.e.. 
volume) that many people argue that 
a sampling rate of 2 5.000 samples per 
second is adequate. As a reference 
point. the fundamental frequency of 
the highest note on a piano (C8l is 
4186 Hz. 

SAMPLING WITH THE MACINTOSH 
The hardware capabilities of a Macin­
tosh computer limit the sampling rate 
to approximately 22.000 samples per 
second with an 8-bit resolution. The 
internal speaker of the Macintosh is 
unable to handle sound of this qua li­
ty. although the backpanel mono­
phonic audio ou tput jack can send a 
signal of this quality to an external 
amplifier such as a typical home 
stereo system. For purposes of com· 
parison. most CDs !compact disks) 
use a 44 .1-kHz sa mpling rate with 
16-bit sample resolution. 

At the time of this writing. there are 
three sampling packages available for 
the Apple Macintosh. All products in· 
elude both software and the neces­
sary AID-converter hardware. MacNif­
ty"s SoundCap is a low-cost hobbyist/ 
hacker-oriented product with distinct 
third-party applications. cw·s Mac­
ADIOS is a high-end digitizer geared 
toward scientific laboratory applica­
tions. Finally. the Berkeley Mac Users' 
Group markets a low-cost do-it-your· 
self digitizer ki t. Due to the fact that 
the purpose of this article is to ex­

amine computer music applications. 
MacADIOS will be described only 
briefly. 

MACADIOS 
MacADIOS (Macintosh Analog/Digital 
Input/Output System) is a professional 
hardware/software package consisting 
of a waveform-oriented. general-pur· 
pose data-acquisition system provid­
ing oscilloscope. spectrum analysis. 
and XV recorder functions. In the 
oscilloscope function. 2 5 milliseconds 
of analog voltage data sampled at a 
rate of 20.833 samples per second ls 
plotted on the screen three times per 
second. Other applications are limited 
on ly by the available RAM. Uses in­
clude controlling and monitoring 
scien tific experiments and processes. 
The hardware provides four analog 
voltage outputs ( 12 bits). eight analog 
voltage inputs 11 2 bits). l 6 digital out­
puts. 16 digital inputs. timer. program­
mable clock. and a 20.833-values-per· 
second maximum sa mple rate (see 
photo I) . 

Included with the hardware is a 
general-purpose data-acquisition pro­
gram called MacADIOS Manager. This 
software provides a Monitor Window. 
a Graphic Editor Window. a Value 
Editor Window. and a View 4 Window 
(similar to a programmable four-trace 
digital oscilloscope). In some applica­
tions. three snapshot windows may be 
opened to allow the user to quickly 
view waves in low resolution. The soft­
ware can also produce sonograms in 
secon ds and spect rograms in 
minutes. Fifty rou tines are provided 

(con tinuedl 

MacAOtOS°""'o oo.t1 °""'2 00iit3 

<9dl• 
°'1l °"1 °"2 Di'Q

did',, 

Photo I : The MacADIOS digitizer w1it. 
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for executing highly specific tasks with 
MacADIOS from a user's C or Micro­
soft BASIC program (see figure 4). 

MACNIFTV AUDIO DIGITIZER 
WITH SOUNDCAP SOFTWARE 
The MacNifty audio digitizer package 
consists of a hardware digitizer (AlD) 
and associated SoundCap software. 
The hardware includes an RCA audio 
input jack. a Yi6·inch remote-control 
jack. a gain control. and a 9-pin male 
connector with cable for the Macin­
tosh's modem or printer RS-232C 
ports. The primary SoundCap pro­
gram was developed by F'ractal Soft­
ware. Other secondary applications 

included in the package are Sound­
lnit. Beeplnit. iype Writer. and Sound­
Play. 

The primary software. SoundCap. 
permits 8-bit sampling at four sam­
pling rates: 22. 11. 7.4. and 5.5 kHz. 
Therefore. the Nyquist frequencies 
(the highest recordable frequency) are 
11. 5.5. 3.7. and 2.75 kHz. respectively. 
Because fewer samples are taken for 
slower sampling rates. as the Nyquist 
frequency drops. the max imum sam­
pl ing duration increases. With 512 K· 
byte RAM. sampling at 22 kHz will 
allow I 5 seconds of sound to be 
recorded. The lower sampling rates 
will permit 30. 45. and 60 seconds of 

,. * Control Time left Right Segment Record Utteronce Layout 

....ull 10393 

r • Instrument Special 

+++++ SONOGRAM +++++ II Jl2.26 seconds were sampled. JI 
FFTs from 98 ms. consecul111:1 

segments are plotted. 
I 
I 
fl

·' )\..........._ 
•L.. 

.. l. • .i n .... fl 

" ,1 
_,J. 

.L.. lt 
J.. ....... 

·~ <« HIT SPACE TO CONTINUE »> 
I I I I I I 
00 0.5 1.0 1.5 2.0 2.5 KHz 

Figure 4: ThlO of the many screens of MacADIOS. 
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sampled sound. respectively. Owners 
of Macintoshes with more than 512 K 
RAM can expect longer sampling 
durations limited only by the amount 
of linear RAM available to SoundCap 
for usage. Once sounds have been 
sampled. an option to save the sound­
file using data compression is pro­
vided for conserving disk space. Fur­
thermore. an option to save the 
soundfile as a "Studio Session" (dis­
cussed below) instrument is available. 
In addition. you can open standard 
Studio Session instrument files for 
precise editing in SoundCap (see 
figure 5). 

SoundCap's main screen displays 
five mode buttons. The buttons are 
labeled with icons represent ing 
record. playback. oscilloscope, re­
verberation. and spectrum-analysis 
modes. Pressing the record button 
with the mouse pointer presents you 
with a request for a record duration 
to be specified in seconds and milli ­
seconds. Pressing playback initiates 
playback. The other three buttons ad­
dress real-time functions. One use of 
the real-time oscilloscope mode is to 
allow you to take accurate record 
levels prior to sampling. The re­
verberation mode turns the Macin· 
tosh into a real-time digital reverbera­
tor and also permits you to test out 
reverb parameter settings prior to ap­
plying them to a soundfile (an opera­
tion that cannot be "undone" ). The 
real-time spectrum analyzer may be 
used to ascertain the optimum sam­
pling rate for the sound being re­
corded. Spectra are displayed as a bar 
chart-the vertical axis represents 
ampl itude. and the horizontal axis. 
frequency ranging from 0 to 9740 Hz. 
The user may specify the resolution. 
ln samples (128. 256. 512. or 1024). 
used for the Fourier transform. 

Sampled sounds are displayed 
graphically on the main screen. with 
amplitude as the vertical axis and 
time as the horizontal axis. The sound 
may be both horizontally scrolled 
through or " zoomed" into or out of 
for viewing more samples on the 
screen at once. As you zoom into the 
sound at various resolutions. the 
waveform's amplitude envelope (at­
tack or growth. sustain. and decay 

(COlll i"ued) 
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~~~:s.~ Macro Assembler 

~~ The quickest. Bar none. 

Our Macro Assembler has long been the 
most complete package on the market. Now 
it's also the fastest. Three times faster than 
before. And faster than anyone else. Period. 

Ofcourse, it's still the most powerful assem­
bler on the market. It supports the standard 
8086/8087 opcodes. And the new 186/286/ 
287 instruction set. So you can make the 
most of the new machines. 

Debugging is quicker, too. Thanks to our 
interactive symbolic debugger, SYMDEB. 
Now you can refer to variables and source 
code instead of getting lost in hex dumps. 
And this debugger also works with Microsoft 
languages like C, FORTRAN and Pascal. So 
now you can set breakpoints and trace exe­
cution - using source code for reference. 

Cm )Qur developmeni rime dramatia.dly. Microsoft Macro AlSelTlblers 
Symbolic Debug llriliiy lets yo11 ckbug )Qur Macro Assembler programs, or 
debug :your MicrosoftC, FORTRAN or Pascal program5 u.sing )Our original 
source cock or f~ resulting disassembly. For example, you can set break· 
points on line numbm and obser~ t~ coruencs of variables or expressions 

SYMDEB is just part of our complete set 
of utilities. Tools that make programming as 
fast as it should be. There are the linker and 
library managers you'd expect. Plus a new 

not only thorough, they're clearer than ever 
before. 

For quick development and assembly; the 
choice is obvious. Microsoft. There's nobody 
faster. 

Microsoft Macro Assembler Version 4.0 for MS.DOS" 

Macro Assembler 
• Fastest macro assembler fur MS-DOS compute.rs. 
• Su pports the 8086/S087/8088 and the 18612861287. 
• Define macros. 
•Conditional assembly. 
• Opcional case sensicivity for symbols. 
• 100% upward compatibili ty from earlier versions ofboth the 
Microsoft and IBM Macro Assemblers. 

lnreracrive Symbolic Debug Utility 
• Source level debugger for progiams written in Microsoft 

Macro Assembler. C Compiler, FORTRAN, and Pascal . 
• Screen swapping helps debug highly visual applications. 
• Set breakpoints on line numbers and symbols. 
• Single step to follow program execution. 
• Disassemble object code. 
• Display and modify values. 
• Full l/O redirection. 
Program Maintenance Utility 
• Rebuilds your applications afrer your source files have 
changed. 

• Similar to UND('• MAKE utility. 
•Su pporn macro definitions and infere nee rules. 
Library Manager 
• Creace, organize and maintain your object module libraries 
created with Microsofclanguages. 

• Set page size from 16 to 32678, to create compact and 
gran ular libraries. 

Object Code Linker 
• Simple overlaying linker combines relocarable object 

modules created using Microsoft languages into a single 
program. 

• Load Map generation. 
•Specify from I to 1024 segments. 
Cross-Reference Utility 
• Creates a cross-reference listing of the definitions and 

locations of all symbols used in an assembly language 
program, which makes debugging programs easier. 

Microsoft EXE File Compression Utility 
• Packs EXE files fur smaller sire on disk and faster loading 

at execution rime. 
Microsoft EXE File Header Utility 
•Display and modify EXE file header, allowing you ro tune 

the srack size and initial memory allocation. 

For the name of your nearest Microsoft 
dealer call (800) 426-9400. In Washington 
State and Alaska, call (206) 882-8088. In 
Canada, call (416) 673-7638. 

version of MAKE, our maintenance utility, 
with improvements like macro expansions 
and inference rules. Microsoft 

The High Performance Software™Weve also revised the manuals. Our new 
Microsof• .and MS.DOS :.re rei.c is.iered Lradi..'fn:ub and Tik Hif:h Pt-rform:u'liOc Soitw.tir.e ~ a 

Lr.itkn\ark of Miic;ros.oft C.Orpor.uion. 181.\1 i~ i:ii tcgi3tcacd midcnutk ol
Macro Assembler has a lot to offer, so we 

lmctn~ulonll Busincu M~kmea. Corpormkln. UN l.X ii. ~ i rMrnartc of AT&.T Bdl Labor.new In.added more examples. Now our manuals are 

http:compute.rs


MAC MUSIC 


phases) becomes evident. 
Sounds may be modified in a 

number of ways. Dragging over a por­
tion of the sound with the mouse 
selects that region for editing and 
changes the edit region into reverse 
video. In this manner. regions of 
samples may be cut. copied. and 
pasted anywhere in the soundfile in 
the normal Macintosh fashion. A sec­
ond horizontal scroll bar at the bot­
tom of the screen (referred to as the 
"scratch bar"} may be used to finely 
adjust the output speed of the 
samples and thus the pitch. 

Once a soundfile or region of a 
soundfile has been selected for 
editing. a number of operations may 
be applied to it. Accessing the Sound 
Effects menu presents you with 12 op­
tions for sound modification. Sounds 
or portions thereof may be reversed 
or amplified. Jn the latter case. you 
can specify the coefficient by which 
all sample values will be multiplied for 
amplification. Reverb and flange 
operations may be applied to the 
selected region. You can also specify 
reverberation parameters. delay (in 
milliseconds). echo loss fraction. and 
regeneration normalization. Jn addi­
tion. the flange delta may be defined 
in terms of a specified number of 
samples. The amplitude envelope of 

a selected region of samples may be 
ramped up or down and the sound 
may be retuned via the scratch bar. 
Retuning recomputes the samples at 
the selected rate. Other edit opera­
tions include transferring sound to the 
clipboard for subsequent mixing 
within the same or a different sound­
file. Mixing: is accomplished through 
additive synthesis. Silence or digital­
ly simulated "white noise" may be in­
serted at any point in a soundfile or 
may be used to replace a portion of 
a sound. 

Finally. two time-consuming edit 
operations may be performed on a 
soundfile or region thereof. Sound 
may be "downsampled" to one of the 
available lower sampling rates for pur­
poses of reducing the size (in kilo­
bytes) of a soundfile. Also. a "low­
pass" operation may be applied to 
the sound while downsampling in 
order to eliminate frequencies that ex­
ceed the Nyquist frequency of the 
lower sampling rate. 

The Options menu is where you set 
amplification. reverberation. and 
flange parameters as well as the 
number of repetitions of the sound­
file (similar to looping an analog tape). 
Through this menu. it is possible to 
specify a sustain loop in the sound­
file of up to 6 seconds. A sustain loop 

Options Special 

8CZ 
Backwards 8CB 
Amplify 8CM 
Aeuerb XR 
R11mp Up XU 
R11mp Down XO 

Flange 
Noise 
MIH 
LowPnss 
Downsample 

.. _, 

Figure 5: Tfie main screen of MacNifty's SoundCap for editing of soimds sampled 
wilfl the MacNifty audio digitiur. 

repeats a selected portion of the 
soundfile indefinitely and is of par­
ticular use when sampled sounds are 
to be sustained for varying rhythmic 
durations In a musical context. This is 
an absolute necessity when saving 
sound files as "instruments·· in the 
Studio Session format discussed 
below. 

USES OF MACINTOSH-SAMPLED 
SOUNDS 
Sound sampling is in its infancy and 
thus provides fruitful territory for a 
wide range of applications. Many of 
the uses for sampled sounds have yet 
to be imagined by innovative thinkers. 
I will discuss a few of the current ap­
plications in the following paragraphs. 

PITCH RECOGNITION AND TRANSCRIP­

TION: Developers of Macintosh sam­
pling software consider pitch recogni­
tion and subsequent automatic tran­
scription into conventional music 
notation (CMN) to be inevitable. The 
relatively simple conversion of this in­
formation into MIDI data would allow 
easy control of much more complex 
sound-generating devices or an ex­
pensive dedicated sampling keyboard 
such as the Kurzweil 250. 

Through digital sampllng. the Kurz­
weil 250 can credibly recreate all the 
sounds of a full symphony orchestra. 
including any single instrument or 
combination of instruments. Through 
pitch recognition and MIDI conver­
sion. it would be possible to access 
these sounds without using a piano­
style keyboard. Vocalists could control 
an entire symphony orchestra in this 
way as well. The implications inherent 
in the freedom for creative expression 
brought about by the separation of in­
strumental technique from sound 
source are just beginning to be real­
ized (reference 8). 

VOICE RECOGNITION AND REPRODUC­
TION: Other ideas related to pitch 
recognition include MacNifty's plans 
for voice recognition through its audio 
digitizer. Using FFT (fast Fourier 
transform) spectral data captured by 
SoundCap. it is hoped that the Macin­
tosh will eventually become respon­
sive to a library of voiced commands. 

The ability to sample the human 
(continued) 
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How many long unproductive hours 
have you pem "in line" for your simula· 
tion? WeU, no more. MICROCAP and 
\1ICROLOGIC can put you on line by 
turning your PC into a productive and 
:ost-effective engineering workstation. 

Both ofthese sophisticated engineering 
:ools provide you witl1 quick and efficient 
mlutions to your simulation problems. 
\nd here's how. 

MICROCAP: 

Your Analog Solution 


MI ROCAP is an interactive analog 
circuit drawing and simulation system. 
It alJows you to sketch a circuit diagram 
:ighc on the CRT screen, then run an AC, 
DC, or Transient analysis. While pro­
viding you with libraries for defined 
models ofbipolar and MOS devices, 
Opamps, transformers, diode , and much 
more, MICROCAP also includes features 
not even found in SPICE. 

MICROCAP U lets you be even more 
productive. As an advanced version, it 
employs sparse matrix techniques for 
faster simulation speed and larger net ­

"1'ypical MICROCAP 7ransient Analysis" 

works. In addition, you get even more 
advanced device models, worse case capa­
bilities temperarure stepping, Fourier 
analysis, and macro capability. 

MICROLOGIC: 

Your Digital Solution 


MICROLOGIC provide you with a 
similar interactive drawing and analysis 
environment for digital work. sing 
standard P hardware, you can c reate 
logic diagrams of up to 9 pages with each 
containing up to 200 gates. The system 
auromaticalJy creates the netlist required 
for a timing simulation and will handle 
networks of up to 1800 gates. It provides 
you with libraries for 36 user-defined 
basic gate types, 36 data channels of 256 
bits each, 10 user-defined clock wave­
forms, and up to 50 macros in each net· 
work. MICROLOGIC produces 
high-resolution timing diagrams showing 
selected waveforms and associated 
delays, glitches, and spikes-just like the 
real thing. 

"Typical M/CROLOG/CDiagram• 

Reviewers Love 
These Solutions 

Regarding MICROCAP . . . "A highly 
recommended analog design program" 
(PC Tech Journal 3184). "Avaluable tool 
for circuit designers" (Personal Software 
Magazine 11/83). 

Regarding MICROLOGIC ... "An effi ­
cient design system that doe.s what it is 
supposed to do at a reasonable price" 
(Byte 4184). 

MICROCAP and MICROl.OGICare 

available for the Apple II {64k), IBM PC 

( 128k), and HP· ISU eomputers and priced 

at S475 and S450 rcspcccively. Demo 

vers ions are ;1vailable for S75. 


MICROCAP 11 is available for the 

Macintosh, IBM PC (256k), and HP· 150 

systems and is priced at J895. Demo 

versions are available for S 100. 


Demo prices are credited to the 

purchase price of the actua l system. 


Now, to get on line, call or write today! 

Spe<trum Software 
• 1021 . Wolfe Road, Dept. B 
Sunnyvale, CA 94087 
(408)738·4387 Inquiry 326 
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voice has other applications as well. 
Language instruction programs could 
make use of this feature to illustrate 
correct pronunciation at the touch of 
a button. There are applications for 
children·s reading programs. too. 
Finally. the possibility for sending 
voice mail over a network is already 
a reality using MacNifty's digitizer. 

FuN: The MacNifty audio digitizer 
comes with four additional applica­
tions that use their sampled sound­
f iles in purely fun ways. Soundlnit 
does to soundfiles what Bill Atkin ­
son·s public-domain utllity Screen­
Maker did for MacPaint files. With 
ScreenMaker. you can substitute a 
screen of your own creation for the 
normal Welcome to the Macintosh 
startup screen. With Soundlnit. boot­
up will automatically be accompanied 
by a soundflle of your choice that 
could be anything from Albert 
Einstein saying "Good morning. let's 
get down to serious business." spliced 
together in SoundCap from old video­
tapes. to the full orchestral introduc­
t ion to Wagner's "Flight of the 
Valkyrie" (as is the case with Si licone 
Beach's Airborne game). 

Beeplnit allows for similar per­
sonalization of the Macjntosh's beep 
sound. Instead of a dull computer 
beep. you can substitute anything 
from a digitized "Oops!" to the open­
ing notes of Jimi Hendrix's Purple 
Haze. Finally. the application "IYpe 
Writer allows the injection of user­
sampled sounds at each keyboard 
strike. providing for different sounds 
to be played through the space bar 
and return keys. With an ironic sense 
of humor. the developers have in­
cluded sample files for this purpose 
that substitute the sounds of a noisy 
keyboard. space bar. and carriage 
return typical of an IBM Selectric 
typewriter. 

ANIMATIONS: The latest version of 
MacroMind's popular VideoWorks 
program. which is currently published 
by Hayden Software. includes the op­
tion to import sampled soundfiles for 
synchronization with user-created 
animations. VideoWorks permits the 
quick and easy creation of Walt 
Disney-quality animations. The 
original release supported adding a 
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PRODUCTS 

DISCUSSED 


MAcADIOS 
Audio digitizer and 
software ..... . . .. . ...... $2 500 

GW Instruments 
POB 54'7 
Cambridge. MA 02142 
(617) 577-1524 

STUDIO SESSION 
Digitized sampled sound 
editor ..... . ...... . ..... S89.95 

Bogas Software 

(Distributed by the Kette Group; 

see address below) 


MAcNwrv 
Audio digitizer with SoundCap 
software . ........ ... . .. $129.95 

Kette Group Inc. 
16860 Shingle Creek Parkway 
Suite 110 
Minneapolis. MN 55430 
(800) 328-0184 

synchronized soundtrack from a 
selection of 80 melodies and sound 
effects provided in the program. 
Sounds could be synchronized to 
animation in two ways. First. a sound 
or melody could be selected to play 
at a designated point. from beginning 
to end. at its original tempo and pitch. 
Secondly. sounds could be "synergis­
tically interfaced" with the animation. 
in whtch case the position and motion 
of a specific sprite (animated object) 
would affect the pitch and/or tone 
quality of the sound attached to it. 

The new VideoWorks lets you incor­
porate up to 16 digitizer soundfiles in 
the VideoWorks music palette for 
soundtrack use. Other new features 
include the abi lity to import whole 
music fi les from MacroMind's Music­
Works application (mentioned above) 
and the ability for speech synthesis 
through use of either of the two avail­
able Macintosh speech drivers: First 
Byte's SmoothThlker or Apple's own 
MacinThlk. 

SOFTWARE AUTHORING SYSTEMS: 

MacroMind·s VideoWorks Gu ided 

Tour Authoring System has been 
chosen by Apple for the creation of 
the company's popular "Guided 
Tours" of various software applica­
tions for the Macintosh. Third-party 
developers are taking advantage of 
this program as well. This authoring 
system. which is currently the only ex­
tensive software authoring system 
available for the Macintosh. is essen­
tially identical to the new VideoWork.s 
described in the preceding section of 
~h is article and thus provides access 
to all of the innovative approaches to 
sound offered by the Macintosh. in­
cluding sounds sampled with Sound­
Cap. 

One significant feature makes this 
an entirely new product: A Do menu 
is added to the VideoWorks environ· 
ment that permits the creation of in­
teractive VideoWorks animations. This 
menu allows you to define any Video­
Works object (sprite) as a button for 
branching to other parts of the same 
VideoWorks animation or to alto­
gether different VideoWorks files. In 
addition. any screen object defined as 
a button may be set to cause another 
application or desk accessory to 
open. Because of this feature. Macro­
Mind has realized the possibilities for 
creating interactive animated guided 
tours of any software product avail­
able. hence the name "VideoWorks 
Guided 'Tbur Authoring System." This 
title is perhaps a misnomer. since the 
program is equally applicable for ex­
tending the range of interactive 
educational software to include truly 
astounding possibilities. At least one 
third-party developer is currently us­
ing this system to author a software­
based interactive music-theory in­
struction program. 

Music: At the time of this writing. 
only one music software application 
makes use of soundfiles sampled with 
SoundCap. This program is Bogas 
Software's Studio Session. and its im· 
plementation of digitized sounds is 
truly fascinating. Studio Session has 
undergone some name changes 
throughout its development. having 
first been titled Sideman and later Jam 
Session. The developers consider 
their package to be "the MusicWorks 

(continued) 



For serious programmers, good isn't good enough. You need the best 
... the best tools, the best advice and the best support. 
At Lifeboat, we've been selling to programmers since 1976, so we 
know quality when we see it. And we're committed to a full-service 
program that goes beyondjust selling you the best software at 
competitive prices. Our expert staff can help you decide which 
programs are best for your needs and provide you with all the 
technical support you may require. You can rely on Lifeboat for the 
complete solution to your programming needs. 

LANGUAGES 

Lattice CNew 3.0 Version 


The best se lling CCompiler has been 
upgraded to give you more functions and 
features. lattice C3.0 contains 200 new 
library functions. better code generation. 
support for new data types (void. enum, un­
signed char. unsigned long). support for the 
80186/80286 instruction set and the ability to 
generate in-li ne 8087/80287 instructions. 

, Lattice Cis the CCompiler for professional 
developers. 

RUNIC- The CInterpreter 
Upgraded Version 
Learn C the natural way with RUNIC. The 
user interface is simila r to BASIC with easy 
fami liar commands. The new 2.0 version of 
RUNIC comes with a full-screen editor and 
other enhancements. 

RUNIC ProfessionalNew 
All RUN/C's capabi lities plus powerful 
features for pro~ram development. Load your 
favorite object libraries with RUNIC Profes­
sional. Contains a full-screen editor and 
source code debugging faci lities. 

Mark Williams 
CProgramming System 
Acomplete Cdevelopment environment. 

Pro Pascal 
Atruly standard Pascal. Produces fast tight 
code with plenty of compile time options and 
simple one-line commands. 

BetterBASICNew Version 
Now you can program in BASIC and use the 
full memory of your PC, create structured 
programs using functions and procedures, 
make your own library modules and more. 
Now compatible with Microsoft BASIC. 

LANGUAGE UTILITIES 

Plink86 Plus 


An overlay linkage editor for linking 
8086/8088 object modules. Supports an 
unlimited size file. unlimited number of 
modules and up to 4095 hierarchical overlays 
stacked as many as 32 levelsdeep. Plink86 
Plus contains new features for memory 
caching, library allocation. fi le merging and 
overlay reloading. 

Pfix86 Plus 
A symbolic and source level advanced 
debugger for programming professionals. 

C-SPRITE 
Symbolic debuggingat both source level and 
machine level. Monitor your program by 
setting breakpoints. examining registers and 
variables. or single-stepping through code. 
Handle a set of commands as a macro. 
C·SPRITE and the Lattice CCompiler are 
anatural pair for program development 
and debugging. 

BASTOC 
A BASIC to Ctranslator for the BASIC 
programmer who wants to upgrade to C. 

EDITORS 
LSE 
Apowerful yet inexpensive full-screeneditor 
designed for efficiency and ease of use. Its 
speed is optimized by writing di rectly to video 
memory. The La ttice Screen Editor provides a 
multi-window environment, ability to repro­
gram keys, support for keyboa rd macros, an 
undo command, an error trackingmode. 
on-l inehelp and more. 

VEDIT Plus 
A full-screen text editor for program 
development and word processing. It contains 
-powerful features including use of macros. 
on-line help facil ity, paragraph formatting. 
and fi le comparison. 

Pmate 
The programme(s editor with an extensive 
macro command language. Compile in the 
background while you continue to edit files. 

EMACS 
Customizable editor including windowing, 
multi-tasking and special modes for C 
and Pascal. 

FUNCTIONS 
C-Food Smorgasbord 
Library of time saving utility functions 
including a BCD package, an IBM PC BIOS 
interface, level 01/0 functions. a terminal 
independence package and more. 

Essential C Utility Library 
Over 300 functions, with special attention 
given to screen handling. windows and 
business graphics. Source code is included. 

An op.timized library of an impressive 400 plus 
functions and subs'fstems . Included is a 
window management system with overlap­
ping or tiled windows and adatabase svstem 
with B-tree file structure. Several pre-coded 
screens including "Lotus" style are suppl ied. 
And there's much more! Routines for interrupt 
driven communications. background tasks. 
and string/table parsing, along with functions 
for field/screen editing and validation are all 
part of this superbly written and documented 
software. Complete source code is included. 

The Greenleaf Comm Library 
A library of over 120 communication routines. 
Contains functions to create interrupt driven 
routines or perform direct 1/0 to multiple 
Comm Ports. Its strengths are in asynchro­
nous communications. interrupt mode. mo­
dem contro l. XMODEM. XON/XOFF and flow 
control. Interfaces with lattice. Microsoft. 
Wizard, Desmet, Cl 86. Aztec and Mark 
Williams Ccompilers. 

The Greenleaf Functions 
A mature library of over 200 functions . 
Version 3.0 offers all new indexed docu­
mentation. with an abundance of examples. 
Source code included. 

GRAPHICS and 
SCREEN DESIGN 
GSS*CGI GRAPHICSNew 
The GSS Computer Graphics Interface is 
designed for creatin9 hi9h performance 
graphics-based applications. GSS*CGI speeds 
up application development and provides 
compatibility with awide range of peripherals. 
It's the only CGl implementation that provides 
true device-independence for both raster and 
vector graphics. language bindings are 
available to support development of GSS*CGI 
based applications using Lattice C, Microsoft 
C, FORTRAN, Pascal. BASIC Compiler and 
Macro Assembler. Products in the GSS*CGI 
GRAPHICS line include the GSS Graphics 
Development Toolkit. the GSS Kernel System. 
the GSS Plotting System and the GSS 
Metafile Interpreter. 

Essential GraphicsNew 
A brand new graphics library for C 
programmers with the emphasis placed on 
ease of use and portability. No royalties. 

Multi-Halo 
library of over 200 graphics functions, 
supportingall of the popular graphics boards. 

Panel 
Apowerful tool for interactive screen design. 

For more informati on on these and other 
products in our complete line call: 

1-800-847-7078 In NY: 914-332-1875

11rranAT
••••.,.,,... 
The Full-Service Source for Programming Software. 
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of sampled sounds," referring to 
MacroMind's largely intuitive music 
editing program that uses the Macin­
tosh's internal synthesizer for play­
back. 

Bogas·s package includes a music 
editor (Studio Session EditorJ and 
both the player (Studio Session Player. 
see figure 61 and a miniplayer (which 
allows for a larger number of sound­
files or instruments to be saved on a 

single disk by sacrificing some of the 
animated graphics of the main player 
application). With Studio Session it is 
possible to play back pitched music 
in six parts through the Macintosh·s 
internal speaker or through an exter­
nal sound system connected to the 
Macintosh·s audio output. The soft­
ware uses linear interpolation to 
recompute the sampled soundfiles at 
various pitches. 

ATRON BUGBUSTERS 

GREASE BORLAND LIGHTNING 


"If1 wer.- .flarting a soj11wirt company e1gai11 , from saard1, Arrm1'.r AT PROBE" wo11/J be ""''mg my ••ery first 
in\!fstmems. Wirho111 A1ro11's liardware-a.uistcd, software debugging iedmology, 1/ie jlasli of Ttirbo Ugl1111i11g"' 
would be a light-}'tllr away:· Plrilippe Ka/111, Presidcml, Borland 

HOW BORWIO HOW BUGBUSTERS KEEP YOU FROM Gm lNGSLIMED 
DOES SO MUCH, The AT PROBE is a circui1 bm1rd thm 
SO WELL, SD FAST plugs ir110 your PC/AT. It has an 

We asked Borland umbilical which plugs into 
International president 1hc 80287 sock cl and 
Philippe Kahn to share monitors all 80286 ac1ivi1y. 
his secrets for rapidly Siocc AT PROBE can 
taking a good idea and lrnce progn:un execution in 
111ming ii in10 rock-solid real 1ime. and display 1he 
reality. How does the lu.~t 2048 111c111ory cycles in 
Borland team do so symbolic or source-code 
much, so ~ll. so fast? -~ ronn. you can easily answer 

He begins, " I "" ::. lhcqucstions:"" Howdidl 
remember when Arron :;_.,:: gel here'!" and " What are 
used the June 24, 1985 :=;.. 1hosc silly inlcrrupts 
Wall S1ree1 Journal chan ----~ doing?" 
of top-selling software in "tlTlLL STRJ It cun solve spooky 
an ad: ' [Note: At that •• _ yy ft · debugging problems. 
time.sevcnofthetopten o ,0 ,,;u;--~ • Like findin g where 
softwm-c packages were ;: ;: _;;;;:--·- your pro gram ovcr­
crcated by Alron cus- :Ill 20 writes memory or 110 ­
tomers~ i1's now now ~~ ~ impossible with soft-
nine ou1 of ten. ) "Side- ware debuggers. 
Kick W"dS number four, 1 You cun even do 
and I let Atron quote me n source-lc-.'CI debugging 
in saying that !here in your favorilc Ian­
wouldn' t have been a guagc, like C, Pascal or 
SideKick without assembler. And arter 
Atron's hardware- your application is 
assisted debuggers. debu gged , the AT 

"You might say light· PROBE's perft>m1ance 
ning has literally slruck mearnrement software 
again. Turbo Lightning can isol ate pcrfor· 
made number four on mancc boulcnccks. 
Soj1St /'s H011is1 within weeks of i1s in1roduction! And Finally. the AT PROBE has its own 1-MByte of mcm­
ugain, I say we could.n't have done it without i\lmn ory. Hidden and wri1e-pro1cc1cd. How else could you 
debugging technology. develop that really large program, where the symbol 

"Cleverly written code is, by definition tight, recur· tab le would 01hcrwise lake up most of memory. 
sive. and 1cnibly complex; · he c-0ntinu.es. " Without the LOOK AT IT THIS WAY. 
abi lity to e~tcrnally track the e~ecution or this code, History shows that non·Atron customers don't stand a 
competent debugg ing becomes very nearly impossible :· very good chance of making 1he Top Thn Ii t. Lightning 

Concludes Phllippe, "And after Turbo Lightning was really does have a way of s1riking 1wice! 
solid and reliable, Atron tuning sofiwarc turned our The PC PROBE '" is $1595 and 1he AT PROBE is 
Probes into performance analyurs. How do you lhink we S2495 . So call Atmn today. You can be busting some 
grtased our lightning?" really scarcy bugs 1omo1TQW. And maybe, jus1 ljkc 

Philippe. along with a couple million or so of your Borland, you can also bust some records. 
satisfied customers, we say congratula1ions on yet A"(•,~ 
another best-selling product. We can't wait IO sec what !.1.1!~ ~ IY 
awesomely useful technology will come shooting om of THE DOUDBER ~ 
Borland International next. 2~ Foonb su..1 • Sor>tog.-i. CA '>.l-070 • 408/741-5900 

O..,,·n,dl Cl Ml '7 Airm ~PC l'IKJ&E- aaj AT l'1HJllF.'"' Aln• ~Kiel• aid 'nith-1 ,....,_,.. "'•._, ..,_il!fUll..IW , Mo ~ TMllA. ~..ll·l'JOI 
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Several disks included with the 
package provide nearly 70 pre­
sampled instruments. and you can 
edit these or create new instruments 
using MacN ifty"s SoundCap \dis­
cussed above) . The program can ac­
cess up to 16.000 dlfferent instru­
ments. although between 20 to 2 5 
seems to be a practical limit for the 
512 K Macintosh. 

Music is entered uslng the Studio 
Editor program. which functions in 
two modes. In the note-editing mode. 
notes and symbols may be dragged 
from a palette containing 32 items. 
The cursor assumes the symbol of the 
selected item until a new symbol is 
selected. Note values range from a 
whole note to a triplet 32nd note. and 
putting them on the staff is as easy 
as point and click with the mouse. 
Note placement is facilitated by the 
fact that the cursor jerks to both 
horizontal and vertical grid steps. The 
horizontal grid steps correspond to in­
sertion or replacement locations and 
the vertical grid corresponds to 
rn usical half-steps on the staff. During 
editing. each Instrumental voice is 
thought to be a separate track. with 
up to six tracks possible. Regions of 
tracks may be looped for up to 999 
repetitions. and loops of varying 
length may be occurring at different 
places on separate tracks simulta­
neously. Loops. which are repre­
sented. by musical repeat signs. are 
nestable for up to 10 levels. Cut. copy, 
and paste operations are supported. 
as are transposition and the insertion 
of tempo indications on the score and 
in real t ime. 

The second type of editing pro· 
vided by the Studio Editor is called 
block editing and is extremely in­
novative. It uses a database approach 
to the organization of musical ideas 
and the manipulation of musical data 
on the phrase level. I have repeated­
ly stressed the necessity for incor­
porating database-like library. sorting, 
and search ing operations in MIDI se­
quencer software. but it seems that 
the first constructive implementation 
of this concept is destined to come 
to us from the sampled sound world. 

The block-editing mode lets you 
view your musical composition in a 
display similar to a Multiplan spread­

http:c-0ntinu.es
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sheet. Phrases are labeled with one 
of 32 descriptive names (16 of which 
may be user-defined). The names of 
the phrases appear in the various 
spreadsheet cells in the proper spatial 
(i.e.. temporal) relationship to one 
another. It is possible to zoom in or 
out of this display from 2-bar resolu­
tion to 4-bar or 16-bar resolution . 
Phrases are stored in the phrase 

library. which may hold up to 16.384 
phrases. Sorting and searching are 
available by specifying type. meter. 
phrase length. or multiple search 
criteria. Phrases may be dragged with 
the mouse into the spreadsheet-like 
block editor display. In addition. 
phrases may be dragged around and 
placed into new juxtapositions within 
the block editor itself in a manner and 

r s File Transf er The J11m Session Pl11yer 1.0 

1--- ..----11 Cl!Iim
CJ Htmoiv 
li:JAm1t11 

i~ ~ -
i------~·------..-oil ~ 

-l:il!li5:=::==::jj;; co .A 

Figure 6: Bogas Software's Studio Session Player with animated cassette recorder 
emulation. 

, ,. s file Edit Window Transfer Block Edllor 

IGF41 

Stop 

c 
G Instrument Pii iette 

Figure 7: Bogas Software"s Studio Session Editor showing typical database menus. 

philosophy similar to dragging head­
ings and text windows around in Liv­
ing Videolext's Thinklank idea pro­
cessor. A "draft play" window on the 
left of the screen includes the options 
of real-time soloing or muting for in­
dividual tracks with the click of a 
mouse. In the block editor display all 
looped phrases display all their repeti­
tions. but saving the file compacts the 
loops (see figure 7). 

Such an approach to musical com­
position is truly ground-breaking. The 
ability to organize musical ideas in 
database fashion fosters creativity 
and experimentation by allowing us 
to view our musical ideas on a more 
global level. Bogas Software must be 
wholeheartedly commended for hav­
ing the foresight to take the first step 
in unlocking a door to the true 
creative potential of a microcomputer. 

CODA 
The possibilities opened up by the 
capabillty of sound sampling with a 
personal microcomputer interpene­
trate many different disciplines. both 
musical and otherwise. New and far­
reaching applications for these tech­
niques are being discovered every 
day. As with any creative tool in its in­
fancy. with respect to applications of 
sound digitizing it is safe to say that 
the best may be yet to come with 
regard to music composition. • 
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From the Father of Personal Computers C 


A New Set of Build. 
For The Creativ 

Dr. Ed Roberts, Available bloclcs Include: 
1.Central Processor Unitcreator of the first 2. System Memory 
3. PRoMJRAM Memorypersonal computer, the 4. RAM Dlsk 
5. PROM DlskAltair, introduces a new 6. PROMProgrammef
7. Parelle1 lnpul/Ou1pulfunctional concept for 8. Dual SeFial VO 
9. Stacie PC7W9r SuppjyRobotics and Computer 10. Floppy Disk Controller 

11. Aoppv Disk DriveEnthusiasts, OEM's 12. Haid Disk Controller 
13. Hard Disk Driveand Engineers. 14. Voice 5yn1heslzer 
1S. Voice RecogJlillonThe DataBlocks A-II™ modular 16. Control Master 


control system features stackable ' A/I) 17. lntemipt Expander
r 11fJ'JI IH I U 
r 111"1 , . 18.Slade LCDDisplaymodules (blocks), w hich plug 19. Slack CRT Controller 

together in any customized 20. Slack Graphics Control 
21 . Slack P.elaycombination. 22. Stadt 16channel AID 
23. Slack Dual DIADriver 
24.Slack Dual DIA 
25.. stack 1AmpDriVer 
26. Slack 4Amp DriVer 
27. Slack Wira Wrap Boan! 
28. Slave P.elay
29. Slave 16 charwiel AID 
30. Slave !llJal ND Driver 
31.Slave Dual 0/A 
32. Slave Universal 
33. Slave LCD Display . ., .., ,.. 34. Slave Parallel llO 
35.Slave DC Driver 1Amp~.:..____ ' 36.Slave DC Driver 4Amp 
Speciflc:aHons subject to 
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MUSICAL 

FRACTALS 

BY CHARLES DODGE AND CURTIS R. BAHN 

Mathematical formulas can produce musical 
as well as graphic fractals 

FRACTAL GEOMETRY has exerted a 
strong influence on a remarkable 
variety of disciplines in recent years. 
The sciences are using fractal struc­
tures to study a diverse range of 
phenomena from turbulence to bone 
structure. In the arts. fractal geometry 
provides computer graphics with un­
precedented possibilities for creating 
a new universe of visual forms. many 
of which have an astoundingly 
realistic. natural look. In music. you 
can employ the same principles to 
take advantage of a panoply of new 
relationships. 

In Tfle Fractal Geometry of Nalure (see 
reference I). Benoit Mandelbrot is 
careful to point out that the realistic 
and natural-appearing fractal graphics 
are not modeled on photographs of 
nature: rather. they are graphics of 
mathematical relationships that come 
surprisingly close to resembling occur­
rences in nature. So it is with examples 
of computer-aided composition. They 
do not sound like rock. or bebop. or 
symphonies. Rather. they embody 
abstract relationships that assume the 
characteristics of certain kinds of music. 

There are a number of parallels be­
tween computer graphics and com­
puter music. Discussions about frac­

tals and computer graphics usually 
distinguish between the high-resolu­
tion pictures made on powerful in­
stitutional computers and those made 
at home. The same schism exists be­
tween highest-quality sound synthesis 
and home synthesis. 

This article discusses some of the 
basic techniques of computer-aided 
musical composition and includes 
some programs for generating 
musical fractals on home computers. 
IE.ditor"s riote:Tlie programs WHITE.BAS. 
BROWN .BAS. JOVERF.BAS, VARl­
ATN.BAS. a11d RANDOM.BAS are writ­
teri in MSX BASIC using MUSIC MACRO 
commands for the Yamaha CX 5-M music 
computer. Their source code is available for 
downloading from BYTEriet Listirigs at (6 17) 
861-9764 . They are alsc available ori disk 
(see page 445) .1 The output of the soft­
ware shown in th is article is a list of 
commands for the computer's inter­
nal synthesis hardware rather than ac­
tual music. Other details can be found 
in the text box "About the Programs" 
on page 196. 

A LoNGSTANDING 
RELATIONSHIP 
Since the time of ancient Greece. 
Western music has embodied propor­

tions and abstract numerical relation­
ships. There are many examples. A 
famous motet of 1436. Nuper Rosarum 
Flores by Guillaume Dufay, uses the 
same relations of tempo between its 
sections as the ratios in size between 
parts of the Florentine cathedral for 
whose dedication it was composed. 
Numerology played a part in certain 
choices of elements in some of the 
religious music of J. S. Bach. 

In our own era. Bela Bartek. the 
great Hungarian composer and folk 
music expert. used the Fibonacci 
numerical series to govern pro­

1c.ontinuedl 
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portions In a nu mber of his works. 
More recently. Charles Dodge's com­
puter music composit ion Eart~ ·s 
Mag11etic Field (Nonesuch Records. 
1970) interprets an index of solar 
radiation's effect on the magnetic 
field surrounding the earth to 
create its melodic and rhythmic 
activity. 

In the mid-fifties, Lejaren Hiller and 
Loren Isaacson wrote their first pro­
grams for computer-aided composi­
tion (see reference 2) and Max V. 
1athews created his widely used 

algorithm for the digital oscillator (see 
reference 3) . Today. computer-based 
audio synthesis. processing. and 
recording pervade all styles of music. 
Even classical concert music now in­
cludes a wide variety of computer 
music. as evidenced by the New York 
Philharmonic's three-day min ifestival 
of computer music within its landmark 
contemporary music festival. Hori­
zons ·34 _ 

After an initial fl urry of activity in 
computer-aided composition (CAC). 
however. musicians and engineers 
have concentrated on digital synthesis 
and processing of sound. Only recent­
ly have a number of composers 
begun to reexam ine some of the pos­
sibilities of CAC. If you define 
computer-aided composition as the 
use of a computer program to 
calculate some aspect of a musical 
score. you can eliminate the common 
misconception that the words "com­
puter music" are limited to the com­
puter performance. or realization. of 
music composed ln the past (by this 
definition. "switched-on·· classics are 
not new composi tions but new 
rea lizations). A composer common ly 
uses computer programs to compose 
and then makes electronic realizations 
of the composition on the computer. 
You can describe th is process as 
computer-realized CAC 

There is an obvious analogy be­
tween this and the field of computer 
graphics. in which you use computer 
programs to create visual structures 
to be rea lized by computer tech­
nology. Because of the parallel struc· 
tures within the two fields. you can 
adapt recent applications of Benoit 
Mandelbrot's fractal geometry to 
computer graphics (see reference 4} 

for use in computer-aided composi­
t ion. 

COMPOSING BY COMPUTER 
Using the computer to compose 
raises a number of issues about the 
nature of the creative process and the 
nature of music itself. Many of the 
best musicians in various epochs have 
incorporated mathematical relation· 
ships into their music. No one would 
argue. however. that all you need for 
effective composi ng is a well-devel· 
oped mathematical technique. Any 
musical application of mathematical 
re lationships must take into con­
sideration the interactions of the basic 
elements of musical texture: pitch. 
rhythm . loudness. and tone quality. 
The way in which a composer struc­
tures these basic elements deter­
mines to a large degree the nature of 
the music created. Figures 1b. 2 b. and 
3b come from random processes that 
provide the means of choosing values 
for some of the necessary building 
blocks. Figure 4c is a musical fractal 
that elaborates and builds on the 
elementary motivlc structure shown in 
figure 4b. All the examples given use 
the 12-tone equal-temperament pitch 
collection. Mapping the results of the 
programs given onto different pitch 
collections wil l make a most signifi· 
cant difference in the sound of the 
music. 

Three types of random processes 
are often associated with CAC. These 
processes have been widely applied 
to the choice of compositional param­
eters-pitch. for example. You can 
characterize each process by its power· 
de11sity spectrum. the variation of the ran­
dom sequence·s energy versus its fre­
quency. The spectral characteri zation 
applies only to the random variable's 
sequence of values: it says nothing 
about the acoustical spectra of the 
music's actual sounds. These spectra 
depend on the characteristics of the 
instruments-electronic or other­
wise-used to play them. 

The first and most basic random 
process is white noise. which by 
definition has a flat spectrum. This 
means that its spectral energy is 
dispersed evenly with the frequency. 
and thus it varies with the frequency 

(continued) 
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in a l/f relationship. Figure la shows 
a graph of the power-density spec­
trum of white noise (see reference 5). 
Figure I b is a musical example made 
by selecting pitches and rhythms at 
random using the white-noise math­
ematical relationship. The range of 
pitches used is the two octaves above 
middle C. using all chromatic pitches 
of 1Hone equal temperament. The 
four rhythmic values used are the 
quarter. the half. the dotted-half. and 
the whole note. The music notation 
shows conventional p itch and 
rhythmic values. along with bar lines 
and meter signatures. 

As with all our BASIC language pro­
grams. we used the internal clock to 
seed the random generator. resulting 
in a completely new sequence on 
each run. Regardless of the seed. a 
passage of music generated by white 
noise exhibits little internal coherence 

or relatedness. If you generate white­
noise music several times with the 
program in listing I. you will notice 
that the melody is different each time. 
If you use the diatonic-pitch collection 
(the pitches of a major scale). for ex­
ample. and a different group of 
rhythmic values. you get other 
melodies as well. 

A random variable. whose next 
value is generated by adding_ a 
Gaussian-distributed random variable 
with a mean value of 0 to the current 
value. creates noise with a spectrum 
of l/f. Figure 2a shows a graph of llf 
noise. sometimes called Brownian 
noise. Due to the Gaussian distribu­
tion. small changes in value are more 
likely than large ones. Figure 2b is an 
example of Brownian music. We chose 
the same ranges of pitch and rhythmic 
values to project the musical line that 
we selected for figure I b. The Brown-

FREQUENCY 

Figure la: The power-density spectrum of white. or llf. noise. 

Figure lb: A musical example aeated by random selection of pitches and rfiythms 
using the white-11oise mathematical relationship. 

Listing I : WHITE.BAS. a program to ge11erate wfiite noise. 

10 _INIT:_INST(1) 

20 X•RND(-TIME)

30 FOR X • 1 TO 25 

35 REM notes In range of 25 to 120 

40 N • INT(RND(1)•95)+25

45 REM length• In range of 1 to 4 

50 L • INT(RND(1)•4)+1

60 YHRASE(1,"L•L;","N•N;")

70 NEXT X 

80 _PLAY(1,1)

90 _WAIT( 1)

100 INPUT"AGAIN" ;OD:GOTO 80 
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ian music moves along from one pitch 
to another within a small span of in­
tervals. The music seems to wander 
around with no clear direction. The 
code in listing 2 will generate Brown­
ian music. 

Both white noise and Brownian 
noise are members of a class of pro­
cesses called fractional noises. whose 
spectrum diminishes following the for­
mula llP'. where 0 :s;; !I :s;; 2. A par­
ticularly interesting case occurs when 
I/ ~ I . also known as !If noise. Figure 
3a contains a graph of the power­
density spectrum of l/f noise. Surpris­
ingly. the !If relationship occurs 
naturally in a great many ways: as 
variations in annual amounts of rain­
fall. in patterns of sunspot activity, and 
as noise in electronic devices. to 
name only a few. In fact. physicists 
Richard F. Voss and John Clarke 
analyzed several recordings of non­
random music in various styles and 
found the loudness and frequency 
distribution was nearly JI/ (see refer­
ence 6). Figure 3b shows a musical 
line with the same range as figures I b 
and 2b but with a l/f correlation be· 
tween successive pitches and 
rhythms. 

Values in a sequence generated by 
the I// formula correlate logarithmical­
ly with past values. Thus. for example. 
the averaged activity of the last IO 
va lues has as much influence on the 
current value as does that of the last 
100. the last IOOO. and so on. This 
remarkable property means that the 
process has a relatively long-term 
memory. In fact. it has the best mem­
ory of any fractional noise-generating 
formula. 

Figures lb. 2b. and 3b show mono­
phonic (single-line) music. Since most 
Western music is polyphonic (more 
than one line). these examples are 
perhaps better for illustrating the dif­
ferences among the generating pro­
cesses than for creating compositions. 
Because of l/fs superior memory. 
lines of music generated with 11/ 
noise. such as the one shown in figure 
3b. have the best overall musical ef­
fect of the lines created using frac­

FREQUENCY 

Figure 2a: The power-densitlj spectrum of Brownian. or llf. noise. 

Figure 2b: An example of Brownian music; using the same range of pitches and 
rli1Jlhms as figure lb but with the Brownian formula . 

Listing 2: BROWN.BAS. a program to generat.e Brownian noise. 

10 _INIT: _INST (1)
20 X•RND(-TIME)
30 N•60:L•2 
~0 FOR X • 1 TO 25 
~0 R•3:GOSUB 130:N-N+D: REM R varies the range
60 IF N>120 or N<25 THEN N•N-2•0 
70 R•.667:GOSU8 130:L•L+D 
80 IF L<l OR L>4 THEN L•L-2•0 
90 _F>HRASE(1,"L•L:",N•N:")
100 NEXT X 
110 _F>LAY(1,1):_WAIT(1)
120 INPUT"AG.AIN"; DD:GOTO 110 
130 REM BROWNIAN ROUTINE 
140 S•0:REM S la Sum 
150 FOR I • 1 TO 12 
160 S•S+RND(1)
170 NEXT I 
180 D•INT(R•(S-6))
190 RETURN 

>­... 
;;; 
z 
0 "" 
a: 
it "" 
~ 

FREOUENCY 

Figure 3a: The power-densitlJ spectrum of II/ noise. 

a II1 r rrr v· 

tional noises. Relating note and 
rhythm choices to both the recent · Figure 3b: A line of llf music generated from the pitches and rhythms in 
past and the more distant past seems figures lb and 2b but using the !!/·noise formula . 

(ronli11ued) 

IUNE 1986 • BYTE 189 

II 



MUSICAL FRACTALS 


Listing 3: JOVERF.BAS. a program to generate !If noiS£. 

10 _lNIT:_lNST(1):LL•B:LN•16:S•60:X=RND(-TlME) 
20 FOR X • 1 TO 25 
30 O•N:GOSUB 130 
40 N•O:SN•N+S 
50 0-L:GOSUB 130 
60 L•O:SL•LL+1 
70 YHRASE(1,"L•SL;","N•SN;") 
80 NEXT X 
90 _PLAY(1,1)
100 _WAIT( 1) 
110 INPUT"AGAIN"; DO 
120 GOTO 90 
130 REM 1/F ROUTINE 
135 REM L 11 lo1t volue. K Is 1/2 poss 
136 REM volue1. PROBIT•1/K
140 L•D:0-0:K•16:PROBIT•.03125 
150 J•INT(L/K)
160 IF J•1 THEN L•L-K 
170 U•RN0(1)
180 If U < PROBIT THEN J•1-J 
190 O•D+J•K 
200 K•K/2
210 PROBIT•PROBIT•2 
220 IF K>1 THEN GOTO 150 
230 RETURN 

Figure 4a: The Koch s~wwf/ake. a scaling fractal. 

MOTIF 

ti! ~t i:2 

PITCH l 6 9 -J 0 

I~~ ~ 
b~ I ~e II 

TIME 1 2 : 2 : I I 

Figure 4b: A "generating rnotif" of music composed of a few intervals and durations 
(analogous to the largest tria119le in the Koch snowflake) . 

to be an important part of musical 
coherence. Listing 3 provides the 
code to generate some 11/ musk. 
Even musical lines made from the first 
two types of fractional noise have 
their possible applications. You can 
use them in simple musical contexts 
and together with other lines in more 
complicated ones. 

Although !If noise may have the 
same power-density spectrum as a 
recording of a symphony by Mozart. 
the raw application of I// noise to 
compositional choices leaves out an 
important aspect of composition : 
musical structure. The application of 
fractals can be significantly useful in 
this area and provides an excellent 
point of departure for helping to mold 
the overall form of a piece of music. 

FRACTALS AND MUSICAL 
STRUCTURE 
Scaling. the space-flll ing curve, and 
self-similarity are three important con­
cepts in fractals. Figure 4a shows a 
very regular fractal. the Koch snow­
flake. It is made from an equilateral 
triangle in the following way: Add 
another equilateral triangle of smaller 
scale to each side of the original. then 
add still smaller and smaller 
equilateral triangles recursively down 
to the resolution of the display. The 
Koch snowflake is a scaling fractal 
because it is made from the same 
shape reapplied at different scales. It 
is a space-riling curve because the edge 
of the snowflake-when you add an 
infinite number of triangles recur­
sively-becomes infinitely long. (The 
edge assumes a form in between a 
one-dimensional line and a two­
dimensional plane. This defines the 
snowflake as having a fract ional 
dimension-thus. it is a fractal.) The 
Koch snowflake also exhibits self­
similarity; that is. the small detail is 

Figure 4c: The first and second layers of a pol11pho11ic musical composition . The first la11er is the original motif. while the second 
la11er is merely a faster repetition of that motif added to each of its notts. 
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similar to the large detail. Self· 
similarity. although not a mathemat­
ical requirement of a fractal. is char­
acteristic of all the fractals that we 
have found to be musically interest­
ing. 

The awareness of self-similarity 
abounds in studies of musical struc­
ture. In the early twentieth century. 
Viennese music theorist Heinrich 
Schenker developed a way of analyz­
ing classical music that reflects the 
parts of a musical form as self-similar 
structures. Schenker's analytical tech­
niques have had a growing influence 
in recent decades on a variety of 
musical ideas. Certain long-standing 
compositional procedures. such as 
those of canon. fugue. and motivic 
development. depend entirely on 
making new musical material by sys­
tematically transforming previous 
musical material. In many instances. 
these procedures result in clearly self· 
similar musical structures. 

You can make an analogy in poly­
phonic music to the space-filling 
curve. If you choose a "generating 
motif" of a few intervals and durations 
(see figure 4b). it will serve as the 
slowest moving line in your musical 
fractal. (Its purpose is analogous to 
that of the largest triangle in the Koch 
snowflake.) Then. using the program 
in listing 4. you add a faster repetition 
of the motif to each of the notes in 
the original motif (see figure 4c). Then 
you add still faster motivic repetitions 
to each of the notes generated in the 
previous step as well. The result is a 
ti me-filling musical structure anal­
ogous to the space-filling curve of the 
Koch snowflake. 

The program in listing 4 generates 
a three-line polyphonic composition. 
You can create an entire piece of 
music out of essentially one motif. 
The program places that motif in a 
self-similar structure by displaying it 
simultaneously in three different time 
spans. 

You can change the nature of the 
resulting music radically by altering 
the motif. Changing only one pitch or 
time relationship can result in very dif­
ferent music because the change is 
perpetuated through every occur­
rence of the moti f in all three layers 

(co"tinued) 

Listing 4: VARIATN.BAS. a program for determinate fracti.11 and Brownian 
variation . 

5 REM••*************************************************** 

6 REM Copyright 1986 Curt I• Bohn, Cr eative Aeeoc lotee Inc. 

7 REM•••************************************************** 

10 CLS 

20 DIM P(6):DIM AP(6) :DIM BP(36):DIM CP(216) 

30 DIM D(6):DIM AD(6):DIM BD(36):DIM CD(216)

40 DT• 0:CC-0:BC• 0:AC-0:GP• 0:R• 0:HP• 100 

50 _INIT :_INST(1):_INST(2) :_INST(3) 

100 INPUT"HOW MANY NOTES IN SET? ": PN: 


IF PN>6 OR PN<1 THEN GOTO 100 
110 PRINT" INPUT" :PN: "PITCH RELATIONSHIPS" 
120 FOR LOOP• 1 TO PN 
130 INPUT P(LOOP) : IF ABS(P(LOOP))>12 THEN PRINT"TOO BIG": 

GOTO 130 
135 IF GP<P(LOOP)THEN GP•P(LOOP):

IF BP>P(LOOP)THEN BP•P(LOOP)
140 NEXT LOOP 
150 PRINT "INPUT "; PN;"TIME RELATIONSHIPS" 

160 FOR LOOP• 1 TO PN 

170 INPUT D(LOOP)

180 NEXT 

185 INPUT"BROWNIAN RANDOMIZER APPLIED TO PITCH (1 OR 0) • ; 


R:IF R>2 GOTO 185 
190 PP•ABS(BP)+ABS(GP)
195 LP•HP-(3•GP) :SK•100/(3•PP) 
200 REM FRACTAL ROUTINE 
205 PRINT"COMPUTI NG FRACTAL" 
210 FOR A•1 TO PN 
220 AP(A)• P(A)+RC :AD(A) •D(A)
230 FOR B•1 TO PN 
240 BC•BC+1 : IF R • 1 THEN GOSUB 700 
245 BP(BC)•AP(A)+P(B)+RC :BD(BC)•D(B)•D(A)
250 FOR C• 1 TO PN 
260 CC-CC+1 : 1F R• 1 THEN GOSUB 700 
270 CP(CC)•BP(BC)+P(C)+RC :CD(CC)•O(C) •BD(BC):DT•DT+CD(CC)
280 NEXT C: NEXT 8 : NEXT A 
290 TS• 255/DT
300 REM PLAYING ROUTINE 
310 BC• 0:CC• 0 
320 FOR A• 1 TO PN 
330 _SOUND(1,1,AP(A) +LP):CIRCLE(TC ,90-(AP(A)•SK)) ,6 
340 FOR B- 1 TO PN 
345 BC•BC+1 
350 _SOUND(2,1 , BP(BC)+LP):CIRCLE(TC,90-(BP(BC)•SK)),3 
360 FOR C- 1 TO PN 
370 _SOUND(3,1,CP(CC)+LP) :CIRCLE(TC,90-(CP(CC)•SK)),1 
380 FOR LOOP•1 TO CD(CC) :TC•TC+TS 
385 REM al I ploy etotemente for • ono playback
390 _SOUND(3 ,0 ,CP(CC)+LP) 
400 NEXT LOOP 
410 NEXT C: NEXT B: NEXT A 
420 _STOP(1) : _STOP(2): _STOP(3) 
430 INKEY$• DD$: IF DD$• '"' THEN GOTO 430 
440 GOTO 300 
500 REM BROWNIAN ROUTINE 
510 s-0 
520 FOR I• 1 TO 12 
530 S•S+RND(1)
540 NEXT I 
550 RC•INT(2•(S-6))
560 RETURN 
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MUSICAL FRACTALS 


of the musical structure. 
In listing 4. we have limited the 

number of layers to three. but given 
the hardware. you could add layers to 
the musical structure until you achieve 
a point of aural saturation. You reach 
saturation when the input exceeds 
your aural resolution (when an addi­
t ional layer makes the music move so 
fast that its tones become blurs) or 
surpasses the limitations of the syn­
thesis system (when the tones in a 
new layer are too high for the syn­
thesizer to play) . 

You can make a musical fractal that 
sounds less mechanical by incor­
porating a certain degree of ran­
domness into the previous. non­
random example. The idea is to pro­
duce random offsets of the original. 
nonrandom values. The program 
shown in listing 4 gives you the op­

4111 LEVEL: 

3rd LEVEL : 

tion of calling for Brownian random 
offsets in the selection of pitch inter­
vals on the 'second and third layers. 
For the second layer the program will 
impart a change in the range of 0 to 
6 semitones above or below the pitch 
value specified. The same range and 
distribution are applied for the third 
layer to those tones produced for the 
second layer. 

The technique for creating this 
musical fractal is quite closely related 
to the technique in computer graphics 
for making fractal. Brownian mountain 
ranges (see reference 71. This complex 
computer graphic ls made by nesting 
triangles. where the sides of the 
triangles are offset by some random 
amount proportional to the length of 
that side. In the musical fractals pro­
duced by the Brownian variation that 
is given in listing 4. an analogous 

xx x w 

15 TIME UNITS! U TIME UNITSI 13 TIME UNITS! 15 TIME UNITS! 13 TIME UNITSI 

2nd LEVEL: ~ ~ 
112 TIME UNITS I ti TIME UNITS! 

lsl LEVEL : 
120 TIME UNITSl 

Figure Sa: Tile relationship in time of four levels of generated notes. 

technique is applied. 
The final musical fractal uses a 

technique similar to the one de­
scribed above: You generate an 
original layer and then add faster 
layers to it You generate all layers 
through a l/f-noise algorithm produc­
ing self-similar patterns. Because it is 
a random process. its simllarity is 
statistically. rather than literally. the 
same. This fact lends a varied yet con­
sistent surface to the resulting music. 
(The code is provided in listing 5.) 

A LAYERED STRUCTURE 
To understand how the layers are 
made. you need to understand the 
concept of pitch class. A pitch class is 
a C or an F# , for example. without 
regard for its register. In other words. 
the highest and lowest Cs on the 
piano keyboard share the same pitch 
class. C: they differ only in octave. 

You don·t specify the number of 
notes in the first layer directly. Instead. 
you begin by specifying the number 
of different pitch classes you want to 
generate in the first layer. You may 
have noticed that the l/f algorithm 
commonly produces repeated notes. 
Therefore. the contents of the layer 
are related to pitch-class diversity. not 
simply to the number of pitches in the 
layer. The number of pitches in the 
layer does determine the perceived 

(continued) 

LIMIT OF PITCH Cl.ASSES FOR 1..EVEL I• 2. 2 •2. 3•2. 4 •3 

Figure Sb: A four-laljer musical structure generated using the \If-noise algoritlim. 
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Listing 5: RANDOM.BAS. a program to generate llf random fracta ls. 

5 REM•**************************************************** 
6 REM Copyright 1986 Charles Dodge, North Cope Music 
7 REM***************************************************** 10 CLS . 
20 DIM AP(10) :DIM BP(100) :DIM CP(255) :DIM DP(2,255) :TC•20 
30 DIM BD(10):DIM CD(100):DIM DD(255) 
40 DT•0:DC•0 :CC• 0:BC•0:AC•0:DIM CT(4) 
50 DIM CF(4,12):DIM LAST(4) :KN•50 
60 X• RND(-T IME):LAST(1)•INT(RND(1)•32) 
70 _INIT:_INST(1):_INST(2):_INST(3):_1NST(4)
80 _MODI(1,5):_MODI(2,40):..)40DI(3,15) :_MODI(4,16) 
100 FOR LOOP • 1 TO 4 
110 PRINT"ENTER PITCH CLASS LIMIT OF LEVEL #":LOOP 
120 INPUT PL(LOOP)
130 If PL(LOOP)>6 THEN PRINT"TOO BIG" :GOTO 120 
140 If PL(LOOP)<1 THEN PRINT"TOO SMALL" :GOTO 120 
150 NEXT LOOP 
160 L•1 
170 FOR A • 1 TO 10 
180 GOSUB 820 
190 If CT(L)>PL(L) THEN GOTO 230 
200 AC•AC+1 
210 AP(A)•LAST(L)
220 NEXT 
230 REM FRACTAL ROUTINE 
240 SCREEN 2 
250 FOR A • 1 TO AC 
260 CIRCLE(DI/2,197-(AP(A)•5+20)),9 
270 LAST(2}=AP(A)
280 FOR B • 1 TO 10 
290 L•2 
300 GOSUB 820 
310 IF CT(L)>PL(L) THEN GOTO 570 
320 BI• BI+1:BP(BI}•LAST(L) 
330 CIRCLE(Dl/2,197-(BP(BI}• 5+20)},6 
340 LAST(3)•BP(BI) 
350 FOR C • 1 TO 10 
360 L•3 
370 GOSUB 820 
380 IF CT(L)>PL(L) THEN GOTO 550 
390 Cl• Cl+1:CP(CI)•LAST(L) : IF CI•255 THEN AC•A :GOTO 590 
400 CIRCLE(DI/2,197-(CP(CI)•5+20)),3
410 LAST(4)•CP(CI)
420 FOR D • 1 TO 10 
430 L-=4 
440 GOSUB -820 
450 IF CT(L}>PL(L) THEN GOTO 530 
460 DI•Dl+1 
470 CIRCLE(Dl/2,197-(LAST(L}•5+20}),.5
480 IF 01>255 THEN GOTO 500 
490 OP(1 , DI)•LAST(L):GOTO 520 
500 DP(2,Dl-255)•LAST(l)
510 IF 01•510 THEN AC • A: GOTO 590 
520 OC•DC+1:NEXT D 
530 DD(Cl)•OC:OC• 0:CT(L)• 0:GOSUB 1020 
540 CC•CC+1:NEXT C 
550 CD(BI)•CC:CC•0:CT(L)•0 :GOSUB 1020 
560 BC•BC+1:NEXT B 
570 BD(A)•BC:BC•0:CT(L)•0:GOSUB 1020 
580 NEXT A 
590 LINE (0,0)-(255,0} : LINE (255,0)- (255,197):

LlNE(255,197)-(0,197) :LlNE(0, 197)-(0,0)
600 DD$•INKEY$ : IF DD$•"" GOTO 600 
610 REM PLAY LOOPS 
640 FOR A • 1 TO AC 
650 _SOUND(1,1,AP(A)+KN) 
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660 FOR B • 1 TO BD(A) :BC• BC+ 1 

670 _SOUND(2, 1, BD(BC)+KN) 

680 FOR C • 1 TO CD(B) :CC• CC+ 1 

690 IF CC>255 GOTO 770 

700 _SOUND(3 , 1,(CP(CC)+KN)

710 FOR 0 • 1 TO DO(C):OC• DC+ 1 

720 IF 0C>255 GOTO 740 

730 _SOUND(4 , 1, DP(1 ,DC)+KN):GOTO 760 

740 _SOUND(4 , 1,DP(2,0C-255)+KN) 

750 IF OC• 510 THEN GOTO 770 

760 NEXT O:NEXT C:NEXT B:NEXT A 

770 _STOP( 1): _STOP(2): _STOP(3) :_STOP( 4) 

780 OD$•1 NKEY$:IF DD$•"" GOTO 780 

790 BC•0 :CC-0:0C•0 

800 GOTO 610 

820 REM 1/F ROUTI NE 

830 LL•LAST(L):NP• 0:K• 16:PROBIT•. 03125 

840 J• INT(LL/K) 

850 IF J•1 THEN LL• LL- K 

860 U• RND( 1) 

870 IF U<PROBI T THEN J•1-J 

880 NP•NP+J• K 

890 K•K/2

900 PROBIT • PROBIT• 2 
910 IF K>•1 GOTO 840 
920 LAST( L)• NP : TEST• NP 
930 REM PITCH CLASS TEST 
940 FOR I • 0 TO 11 
950 IF INT((TEST+I )/12)• (TEST+l)/1 2 THEN CF(L, I )• 1:GOTO 920 
960 NEXT I 
970 CT(L)• 0 
980 FOR I • 0 TO 11 
990 CT(L)• CF(L, I )+CT(L) 
1000 NEXT I 
1010 RE TURN 
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form of the resulting composi tion. 
however. because each note of the 
fi rst layer. when elaborated with the 
notes of the subsequent layers. is 
heard as a section of the composition. 

You choose the notes of the second 
layer by the same method as the 
first-indirectly-by specifying the 
number of new pitch classes to 
generate before going on to the next 
note. Thus. each first-layer note will be 
elaborated. on the average. by a dif­
ferent number of second-layer notes. 
Therefore. the whole composition will 
sound less geometrical and more 
natural. The number of pitch classes 
you specify for each second-layer 
elaboration of first-layer notes is im­
portant. lbo few (one or two) may 
sound too uniform. and too many 
(more than five or six) may make the 
fi rst-layer notes too long. You use a 
similar method to indicate the pitch­
class diversity of the third layer. Here 
again. you specify the number of new 
pitch classes for the third-layer notes 
to be played in the same time span 
as a second-layer note. The fourth 
layer is also created in exactly the 
same way as the earlier ones. 

The means for calculating rhythm in 
this example is quite simple. The pro­
gram assigns a short duration to each 
fourth-layer note. The duration of a 
third-layer note equals the total time 

lam tinued) 
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ABOUT THE PROGRAMS 


The programs in listings l through 
5 are written ln MSX BASIC ex­

tended with the MUSIC MACRO com· 
mands for the Yamaha CX5·M music 
computer. We chose this particular 
machine because it is the most accessi· 
ble computer that allows polyphonic 
(multlvoice) sound production. Since 
most BASIC dialects contain com· 
mands to generate only monophonlc 
!single-line) music. we wrote these pro­
grams so they could be modified easily 
for monophonic performance. 

The programs in listings I.through 3 
produce short. monophonic musical 
segments by applying random pro­
cesses to the parameters of musical 
pitch and tlme. In MUSIC MACRO. you 
prepare a short PHRASE that you then 
PLAY. Depending on the requirements 
of the system you use. you can fill an 
array or character string and send it 
later to your sound generator. 

In listings 4 and 5. the longer fi:aetal 
algorithms. the 64 rhythmic values of 
MUSIC MACRO were not enough for 
the exponential character or the rela· 
tionships of the scaled time. Therefore. 
we introduced another scheme to pro­
duce many more time relationships. It 
uses a series of four nested loops. the 
indexes of which are either a result of 
the generating motif. as in figure 4b. 
or the resu lt of a random process. as 
in figure 5b. 

If your machine allows only mono­

· --·····-. 
phonic sound generation. you can still 
realize the polyphonic music. Just place 
all your sound generation statements 
at the center of the nested loops. sep­
arated by small time factors. This will 
arpeggiate the example. By listening 
closely you will hear the differing rates 
of change of the layers articulated In 
th is single line. 

The program in listing 4. for making 
the first fracta l. scales a given motif to 
three layers. The theme is entered as 
a series of relationships to an abstract 
reference pitch. This is like entering the 
x-axis values in relationship to zero for 
a linear graph in either a positive or 
negative direction. For example. the 
values 0. 3. and - 2 will create a string 
of pitches starting on the reference 
pitch. moving to a pitch three semi· 
tones above it. and ending on the pitch 
two semitones below it The program 
in listing 4 provides a "switch" to pro­

duce a Brownian random displacement 
of pitch on layers two and three. Using 
this feature will result in a less strictly 
patterned musical segment. 

The program handles time as a ratio 
of values greater than I. such as 
1:1 :2:3:1 :I. Because of the exponential 
character of the relationships between 
the layers of the fractal. small numbers 
seem to provide the best results. Rela­
tionships of pitch and time are scaled 
to a range of values appropriate to the 
system. The notes of the score are 
displayed graphically during the per­
formance. Hitting any key will repeat 
the performance. 

The p.rogram in llsting 5. to produce 
the second fractal. asks for the limit of 
pitch classes allowed for each layer of 
the fractal. A call to the I// subroutine 
chooses a note based on the previous 
note of that layer or the last note· of the 
previous layer. As the various arrays of 
durations and pitches are filled. they 
are graphically displayed on the 
screen. When the segment is complete­
1y generated. a border appears around 
the screen. Hitting any key initiates a 
performance. If the number of notes 
in the fastest layer exceeds 510. the 
program stops filling arrays. The per­
formance is truncated at the last note 
of the first layer reached before the ar· 
ray of fastest notes was filled. You can 
alter the program for larger arrays. ac­
cording to your machine's capabilities. 

span of all the fourth-layer notes 
generated to play with it. Then. the 
total duration of all the third-layer 
notes for a given second-layer note 
determines its duration. Similarly. the 
total of all the second-layer notes for 
a given first-layer note determines its 
duration. and so on until all notes in 
the piece have an assigned duration. 
The relations in time of the various 
layers is illustrated in figure 5a. 

We chose 1/f noise to select the 
elements in figure 5b because of its 
unique memory. However. you can 
obtain interesting results if you mix 
the fractional noises used to generate 
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the various layers. For example. using 
white noise to calculate the fourth 
layer would lead to a greater diversity 
of timing. 

CONCWSION 
The exploration of fractal geometry·s 
musical applications is in its infancy. 
The musical fractals offered above are 
relatively simple. There remains a 
large universe of fractal geometry yet 
to be broached by musicians. • 
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users, the manual alone might 
be worth the price of the 
full package!' lnfoWorld 

"The PractiBase report writer 
is a decided improvement 
over dBase 11:• PC Week 

Until now, there were 
only two kinds of databases on 
the market. Powerful databases 
with powerful prices. And file man­
agers that cost very little- and gave 
you very little in return. 

Now you can get the power you 
want at the price you want to pay. 
With PractiBase~ The first inexpen­
sive database that truly compares 
with any base at any price- especially 
at its low price of $99.95. 

Skeptical? We don 't blame you. 
But consider some of PractiBase's 
features: 
•A powerful relational database man­

agement system, including memo 
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that provides a reasonably attractive 
alternative to dBase ...And at the $99 
price it appears to be a real bargain!' 
New HJrk Times 

• Context-sensitive, multi-level HELP To order by mail: Complete this coupon
• Includes 200-page manual, case and return lo PracliCorp International, 

The Silk Mill , 44 Oak Street, Newtonstudy and command summary card Upper Falls, MA 02164
• NOT copy-protected To order by phone: Call TOLL FREE 
• For the IBM PC, XT, AT* and com­ 1-800-858-2727 or call 617-965-9870 

patibles 	 Yes! Rush PractiBase to me: 

Quantity Price
• Requires 256K minimum (hard disk 
__PractiBase < $99.95 each $_optional) 

Whether you 're a first-time user __PractiWord @! $99.95 each 
or a power user, we believe you 'll find __PractiBase/PractiWord 
PractiBase the equal of databases cost­ bundle @$149.95 each . .. 

ing up to ten times its price. Subtotal __ 
You can buy PractiBase alone. Or MA residents add 5% sales tax __ 

save even more by buying it with Shipping and handling $5.00 

PractiWord•- our full-featured word TOTALS- ­
processor that gives you all the power Payment : 0 Check 0 Visa 0 MasterCard 
ofWordStar*- for a combined price of Card No.__________
only $149.95. 

Either way, you 'll get dPower you E•pi~tlonD<ll•---------

need. Without dStroying your budget. 
Signatur•--------- ­

6VPRACTICORP"' Nam•---------- ­
No-Nonsense Software'" Shipping address ________ 

The Silk Mill , 44 Oak Street, Newton Cit)'------>•IAte_Zip___ 
Upper Falls, MA 02164 (617) 965-9870 

Phone no .... ---'------- ­I 
·The following are registered trademarks of the respective Allow four"~•ks for delivtry. Oul5ide U.S.A. , add $10 
companies lndical.ed: dBase and dBaso II. Ashton· Tale: and make payment b~ bank draft in U.S. dollars only. 
WOrdStar, Micro-Pro lntetnalional: IBM. PC. XT and AT. 
lntemalional Busirless Muchinll'S Corp. PractiCorp, L- - - - - - - - - - -- !!!!'.JPractiBaso and PradiWord are registered trademarl<s o1 

PraetlCorp International Inc. 
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-Computer backup excuse #243 

People can get very 
superstitious about when 
they do their computer backup. 
Especially if it gives them an 
excuse for not doing it at a!J. 

Because, after all, backing 
up is about as exciting as 
watching paint dry. 

One way to take the curse 
off is to do it first thing in the 
morning. If you're one of those 
slow starters who has to have 
coffee and push some papers 
around for awhile when you get 
to work, that dead time could 
be perfect for backup. 
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As for how to do it, the 
floppy disk is fine if you have a 
limited amount ofmemory, and 
the data cartridge for 5 to 10 
Mbytes or over: 

To leam more about backup 
and other applications of 
the data cartridge, a 
3M developed 
technology 

whose time has come, contact 
your local computer products 
dealer. 

And maybe you won't be 
one of those people 

who does his backup 
only once in a blue 

When you 
run out of 
excuses~ 

Inquiry 348 
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A MIDI PROJECT 

BY JAY KUBICKY 

A MIDI interface with software for the IBM PC 

BEFORE I DESCRIBE my project. I'd 
like to discuss the MlDI specification. 
This standard defines a hardware in· 
terconnection scheme with a software 
specification for the purpose of con­
necting electronic musical instruments 
to a computer. 

As the name implies. an electronic 
musical instrument is any instrument 
that produces sound electronically. 
The most common electronic musical 
instrument is the synthesizer. The first 
synthesizers looked like part of a 
piano keyboard attached to a long. 
flat box covered with dials and 
switches. But today there are many 
other forms: a modern synthesizer 
might well have no keyboard but 
might have a MIDI-in jack. 

All synthesizers produce sound 
through a system of oscillators. filters. 
and other wave-shaping devices. One 
way to classify synthesizers is by the 
number of voices they have. At any 
given instant. each voice can produce 
one individual note. For example. an 
eight-voice synthesizer can produce 
eight simultaneous notes. In synthe­
sizers with multitimbral capability 
each of these voices can produce a 
different sound. 

On a modern synthesizer. the con­

trol values of the voices are stored 
within the synthesizer in what are 
known as "patches" or "programs." 
These programs hold all of the values 
for each sound the synthesizer can 
produce. Different sounds can be 
loaded into the synthesizer's sound­
generating circuitry by changing the 
program. Most synthesizers can store 
from 32 to 128 programs. 

Sequencers are a particularly inter­
esting class of devices associated with 
MIDI interfaces. These allow you to 
store sequences of notes played from 
a MIDI-compatible keyboard or other 
MIDI device. Since only the codes for 
the notes are stored and not the ac· 
tual notes. the sequencers can later 
play back this music at any speed 
without altering the pitch. 

Besides synthesizers. MIDI also ties 
together drum machines. guitar syn· 
thesizers. and other MIDI-compatible 
devices. 

THE MIDI PROfOCOL 

The MIDI protocol is a complex set of 

messages pertaining. in general. to 

various functions of the MIDI system. 

and. in particular. to functions of syn­

thesizers. 


Thro types of bytes can be sent over 

the MIDI interface bus- status and 
data. Status bytes are 8-bit bytes with 
their most significant bit being bit 7. 
always set to I. Data bytes may never 
have their MSBs set. 

Messages are made up of a com­
bination of these two types of bytes. 
The status byte is sent first. and usual­
ly it is followed by one or more data 
bytes. Real-time messages have no ac­
companying data bytes and may be 
sent at any time. even inside of other 
messages. 

MIDI messages are generally di­
vided into two types-channel mes­
sages and system messages. The 
channel voice messages are an impor­
tant subset of the channel messages. 
They are used to alter the status of the 
synthesizer's voices. 

The note-011 channel voice message 
is sent whenever a key is pressed. The 
data bytes in this message specify the 
number of the note and its velocity. 
which is determined by how hard the 
key was struck (this only applies to 
velocity-sensitive keyboards). The note· 

(conli"utd) 

Ja!:I Kubicky (934 North Ora11ge St.. Media. 
PA 19063) is a high school sophomore. He 
has studied music since age five and Jias been 
interested i11 computers for five years. 
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off message is sent whenever a note 
is released. As with note-on. there is 
an accompanying note byte and 
velocity byte (again. only pertinent on 
velocity-sensitive keyboards). The pro­
gram d11:mge message is sent whenever 
a program is changed. The data byte 
is the new program number. 

The po/ypho11ic key pressurelafter-toucfi 
message is sent after a key is pressed 
if the key pressure is reduced. Aecom· 
panying the status byte is the note 
number and pressure. The channel 
pressure message designates the 
volume for a given channel. 

Most synthesizers have at least 
some sort of note-bender or pitch 
wheel built into them. Jn terms of 
MIDI. this is known as a continuous 
controller. A special MIDI code known 
as a control change pertains to all 
continuous controllers in the MID! 
system. The co11tro/ durnge message is 
meant for any type of controller in the 
MIDI system other than the keyboard 
or pitch wheel (such as pedals. modu­
lation controllers. etc.). After the 
status byte. the controller number and 
value is sent Controller numbers 122 
through 12 7 are reserved (these 
codes are explained in the section on 
channel mode messages). 

Since the pitch-bender is the most 
commonly used controller. it is as­
signed a pitdt 111hee/ change message of 
its own. This message is sent when 
the value of the pitch-bending device 
(wheel. joystick. etc.) is changed. 1\vo 
accompanying data bytes are sent. 
giving a 14-bit resolution. 

CHANNEL CONTROL 
Since the MIDI system can support 
many synthesizers at once. message 
arbitration must be accomplished 
through the use of "channels." 

A channel is designated by the 
lower four bits of the first byte of any 
of the channel voice messages. These 
four bits direct the MIDI message to 
one of 16 devices that may be at­
tached to1he MIDI interface bus. Each 
device is responsible for recognizing 
its channel number and responding to 
its assigned messages. This allows up 
to 16 separate parts (voices) to be si­
muJtaneously played over a single 
MIDI interface bus. 

There are four channel modes gov­
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erning how devices will respond to 
channel-oriented messages. 

CHANNEL MODES 
The following four channel modes 
apply to transmitter/receiver voice 
messages: 

• Omni-on poly: Voice messages are 
received from all channels and are as­
signed to the voices polyphonically. 
• Onrni-011 mono: Voice messages are 
received from all channels and con­
trol only one voice. monophonically. 
• Omni-off poly: Voice messages are 
received from only one channel and 
are assigned to voices pol yphonically. 
• Omni-off mono: Voice messages are 
received in voice channels N through 
N+M-1 and are assigned mono­
phonically to voices I through M. re­
spectively. where M is the number of 
voices and N is the start channel 
(usually OJ . 

Channel modes are set by sending 
a control change message to con­
trollers 122 through l 2 7. 

The channel-oriented scheme lets 
you play up to 16 separate parts at 
once. There are many ways this can 
be accomplished. For instance. you 
could have 16 synthesizers hooked up 
to a single MIDI system bus (a rather 
expensive setup), or you could con­
nect a few multitimbred synthesizers 
to a single MIDI interface bus. 

On a multitimbred synthesizer. 
voice one could be strings. voice two 
could be brass. etc. A typical multi­
timbred synthesizer allows you to 
assign each of its six voices to a 
separate channel and to give each 
voice a different sound. Then you 
simply play different parts over dif­
ferent channels. 

The only disadvantage with this 
type of setup is that you can assign 
only one voice per channel. Th is 
allows only one note to be played in 
each channel at any given instant. 

lEditor's note: Be sure to di eek your syn­
thesizer channel numbers. Cfranne/ 0 in Jay 
Kubick!J's program corresponds to cftannel I 
on most synthesizers. I 

SYSTEM REAL·TIME MESSAGES 
System real-time messages apply to all 
devices in the system and can be sent 

(ronlitmedl 
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any time, even between the bytes of 
another message. These messages 
control timing and synchronization of 
the system and are especially impor­
tant when dealing with sequencers 
and drum machines. 

The tirni11g clock message syn­
chronizes all time-relevant devices in 
the system such as sequencers. drum 
machines. etc. This message is sent at 
the rate of 2 4 beats per quarter note. 

The start message tells all real-time 
devices in the system. such as se­
quencers and drum machines. to 
start. The co11tim.1e message tells all 
stopped devices in the system to con· 
tinue at the time of the next clock. 
The stop message tells all real-time 
devices to stop. 

The active sensing message is optional. 
It is a dummy status byte sent at least 
every 300 milliseconds. regardless of 
other activity on the bus. Once the 
first active sensing message is re­
ceived. all other devices on the bus 
that are capable will respond. If 300 
milliseconds passes without the oc­
currence of a data transfer. the 
receiver will tum off all voices and 
return to normal operation. 

The system reset message initializes all 
receivers to the condition of just hav­
ing turned on system power. It is to 
be used sparingly, preferably under 

manua l control only. It should not be 
· sent automatica lly on power-up. 

SYSTEM·COMMON MESSAGES 
System-common messages are not chan­
nel-oriented and apply to all devices 
in the system . They implement the 
following functions: 

The song posilio'1 pointer message sets 
the internal beat-counter of se­
quencers. drum machines. etc .. to a 
specific value. The two data bytes 
(with their MSB set to OJ contain the 
new beat-counter information and are 
sent with this code. 

The song position pointer is really 
an internal register that contains the 
number of MIDI beats since the 
beginning of the song. It is normally 
set to 0 when the start message is 
sent. 

The song select message defines the 
song to be played in sequencers. 
drum machines. etc. The one data 
byte used allows one of 128 possible 
songs to be selected. 

The ttme request message requests 
that all analog synthesizers in the 
system tune their oscillators. 

SVSTEM·EXCWSIVE MESSAGES 
The system-exclusive message makes up 
for all of MIDl's deficiencies. After a 
system-exclusive message and appro-

Photo I : lay Kubicky's MIDI interface board. 
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priate manufacturer identification is 
sent. any amount of any type of data 
can be sent over the bus (just as long 
as the MSBs of all data bytes are set 
to OJ. 

Upon receiving any sort of status 
byte other than a real-time message. 
the receiver automatically terminates 
system-exclusive mode. 

The main purpose of the system· 
exclusive mode is to send actual pro· 
gram and sequencer data to be 
stored. analyzed. or changed in an­
other synthesizer or computer. 

An EOX (end of exclusive) message 
terminates the system-exclusive mode 
(manufacturer ID numbers are sup­
plied by the MIDI committee). 

THE MIDI PROIECT 
My MIDI project consists of two 
phases. In phase one I will show you 
how to build the hardware interface 
board and explain its inner workings. 
In phase two I will describe the soft­
ware. how it works. and how to use it. 

PHASE I: BUILDING THE 
HARDWARE 
At the hardware level. MIDI is an asyn­
chronous serial interface (see photo 
I) . Typically. a MIDI-compatible 
device wi ll have a MIDI-in port that 
receives MIDI data. a MIDI-out port 
that transmits MIDI data. and op­
tionally a MIDl-thru port that echoes 
data received at the MIDI-in port back 
out again . 

The operating speed of the serial in­
terface is 31.2 50 bits per second [plus 
or minus I percent). with one start bit. 
eight data bits. and one stop bit. This 
speed is a convenient breakdown of 
2 megahertz. 

The Interface circuit is a 5-milli­
ampere current loop (see figure I) 
The receiver is optoisolated and 
should require no more than 5 mA to 
drive. The MIDI interface cables use 
5-pin DIN male plugs and the total 
bus length should be no more than 
50 feet. 

Since the MIDI interface transmits 
in a serial data format. a UART is 
needed to transfer data to and from 
it. The Zilog DART (dual asynchronous 
receiver/transmitter) serves this pur­
pose nicely. The DART provides two 

(conlinued) 
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channels of asynchronous communi­
cation at speeds up to 800.000 bps 
tonly one channel of th is chip is 
needed for the interface). 

One of the major software goals of 
th is project is to implement a se­
quencer that stores notes in a digital 
format for later playback. To do this 
you must keep track of when notes 
are received so you know when to 
play them back. 

To keep track of the incoming data 
J used a dedicated timer. an Intel 82 53 
programmable interval t imer (PIT). in 
the IBM PC This timer provides three 
programmable down counters. This 
MIDI interface uses two of them . 

The interface circuit consists of 
three major parts: selection circuitry. 
DART and MIDI bus interface circuitry 
including the synchronizer interface. 
and the 82 5 3 PIT and associated 
crystal oscillator. 

SELECTION CIRCUITRY 
Almost everything else in the IBM PC 
uses nine bits to select an J/o address. 
but I used l 5 bits to avoid having con­
flicting addresses with anything else 
in the system. 

The DART has a status and a data 
port for each channel. The data ports 
(for channels A and BJ are located at 
addresses FFAO and FFA I (all ad­
dresses are in hexadecimal notation). 
The status ports are at addresses 
FFA2 and FFA3. 

The counter has a port for each 
timer plus one control port. The 
counter registers are at addresses 
FFA4 and FFA6. and the control reg­
ister is at address FFA 7. The DART. 
not being native to the IBM PC's Intel 
heritage. requires an IORO (input/out­
put request) signal that is generated 
by performing an OR operation on 
SYSIORD (input/output read) and 
SYSIOWR (input/output write). 

The DART serves as the main link 
to the MIDI interface bus. Channel A 
receive data (RxDa) of the DART is 
connected to the bus by a Sharp 
PC-900 optoisolator. The incoming 
MIDI signal is protected by a IN751 
diode (DI) and buffered by inverters 
IC3 pin IO and IC3 pin 12 . 

(Note: The MIDl 1.0 specification 
calls for an interface circuit using the 
Sharp PC-900 optoisolator. The 
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Tllrl 11 could cause problems when 
used with certain synthesizers.) 

Channel A transmit data {'IXDa) 
drives NANO gate IC6 pin 11 and is 
then buffered by inverters IC3 pin 4, 
IC3 pin 6. and 1C3 pin 8. The outputs 
of these inverters are serially ter· 
minated by 220..ohm resistors to 
match the MIDI interface bus im­
pedance. This configuration gives you 
two extra outputs at very little cost. 
Most experimenters will find these 
extra outputs very useful. 

The DART also provides sync out­
puts from DTRa (data terminal ready) 
and DTRb. The sync output (DTRbJ 
provides a constant pulse of 24 beats 
per quarter note to ex ternal sync 
devices such as drum machines. 

The sync interface also uses a 5-pin 
DIN connector. Pin I (DTRa) is start/ 
stop (which starts and stops the ex­
ternal MIDI device), pin 2 is ground. 
and pin 3 is sync. Sync is a positive 
TII.rlevel square wave pulse. DTRa 
and DTRb are inverted (and buffered) 
by IC4 pin JO. and IC4 pin I 2. 
respectively. 

The 82 5 3 PIT is used by the 16-track 
digital recording software that I will 
discuss later. The PIT has three pro­
grammable down counters capable of 
counting at over 2 MHz each. Note: 
The three gate leads (gate 0. gate I. 
gate 2) of the PIT (pins 11. 14. and 16) 
must be tied to a logic high for the 
counters to functiOA properly. 

Timer 0 is clocked by the 2-MHz 
crystal oscillator circui t composed of 
crystal Zl. resistors R8 and R9. and 
IC6 pin 3. IC6 pin 6, and IC6 pin 8. 
Timer 0 divides the 2-MHz frequen ­
cy down to the 24-beat-per-quarter­
note level. which is then used as the 
clock for timer I. 

Timer 1 is used in con junction with 
the music-recording software and 
sync interface. 

Counter 2 (the third counter) may 
be optionally tied to the 2-MHz clock 
along with counter 0. and its output 
may be wired to the clock input of 
channel B of the DART. yielding an 
additional high-speed serial port. 

PHASE 2: THE MIDI SOFTWARE 
My software implements a 16-track 
polyphonic recording system {I will 
sometimes refer to tracks as buffers). 

With this software you will be able to 
record up to 16 tracks of polyphonic 
music and later play them all back 
together. Music can be entered to one 
track while other tracks are being 
played. Combine this capability with 
multiple synthesizers and you can 
simulate a whole band. 

This software ls written in C and 
8088 assembly language and consists 
of three major parts- the receive­
MIDI-data portion. the transmlt-M/Dl­
data portion. and the support portion. 
IEditor's note: Jay Kubicky's MIDI programs 
MID! l l l.C (source code) and RXINT ll.A 
can be dow11loaded from BYTEnet Listi11gs 
at (6 17) 861-9764. Tfley are also available 
011 disk as explaiHed in Disks aHd Downloads 
OH page 44 5. or 111 flard copy by writing 
BYTE. One Pfioenix Mill ume. Peter­
borough. NH 03458.J 

RECEIVE FuNCTION 
The receive portion of the program is 
responsible for receiving all incoming 
MIDI data and then storing the data 
in a buffer in the correct format (with 
two accompanyin€ timing bytes from 
counter I of the 82 53 ). Since counter 
I is clocked by counter 0. the music's 
tempo can later be altered by chang­
ing the preset of counter 0. 

The receive portion of the program 
consists of two function levels. The 
top level is the record function. known 
as recbuff( ). which asks you which 
track you wish to record to. If there 
is data already in that track. recbuff() 
gives you an option to abort. If you 
decide to record to a track. recbuff( ) 
shows you the n-ack Enable screen. 
This screen allows you to choose 
which buffers are to be enabled to 
play and which channels they will be 
played on . 

After selecting a track (buffer) and 
a channel. you select a metronome 
speed. This is presently from 40 to 
200 beats per minute but would prob· 
ably still work at around 300 beats per 
minute. 

Next you are given varlous sync op­
tions. The first is audio sync. which 
beeps the IBM PC's internal speaker. 
The problem with this option is that 
it takes a long time. and if you are try­
ing to play any other buffers while you 
record. it sounds choppy. 
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Try us co know that we keep our promise on commitment co quality and reliability. Try 
us by using our electronic bulletin board at 617-369-5622 or call us by telephone-you 
can reach us ac 617-371-2422. 

Or fill in this coupon. Whether you order coday or nor, let us send you fu ll descriptions 
of our incegraced family of Aricy products. 

Inquiry 27 

~ 1------ --- -------- -- ------ -- --- -- -- ­ari y I Please complete this form (0 place your order aod/or request dccailed ioformacion. Qu11ntity rnfo only 

I Ariry/ Prolog Comp~cr and lmcrprcccr V4 . . . . . . . . . . . . . . . . . . . 795.00 
I Aricy/Prolog lmcrp1c1er \14 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $350.00 

We design and di tribute I Ar~tv mndnrd Prolog . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 5. 00 

high quality, serious Anty SQL D<.-vclopmcnt Package . . . . . . . . . . . . . . . . . . . . . . . . . $295.00 
I t\riry Expert System Development P·.ickage . . . . . . . . . . . . . . . . . S295 .00 application software for I i\ricy crcen Design Toolkit . . . . . . . . . . . . . . . . . . . . . . . . . . . . . S 49.95 

the IBM PC, XT, AT I i\ricy File lnrerchange ' IOolki1 .. . .. .. . .. .. . .. . . .. . . .. . . .. . S 49.95 

and a ll MS-DOS I TOl LAMOU r(MA f\:Si~co cs ...1<15% ..i... L'IX) (These Jlli<'C< include shfppin~ ro :ill U.S. d ciC5) _s----­

compatibles. AME---------------------------­1 

1 SMIPPI GADDRESS------- -----------------­
1 CITY/STATE/ZIP__________________________ 
I T ELEPHONE __________________ 

I Pnymcnc: 0 ht.-ck 0 PO D AM EX D VI A 0 MC 

: nrdlf Exp .dace ____ 

I Signanire ____________________ ----- ­

1 ARITY CORPORATIO • 358 BAKER 1\VE UE . CONCORD, 1A 01742 arity 
I 
I 



MIDI PROJECT 


The next option is drum sync. which 
sends 24 pulses per quarter note out 
over the sync-out connector. The last 
option is MIDI sync. which sends out 
24 MIDI timing clocks per quarter 
note. as well as accompanying MIDI 
starts and stops. 

When you have finished selecting 
options. the program lets you enable 
the interrupt and start the play() 
routine. The receive function is 
interrupt-driven so that data may be 
played and recorded at the same 
time. The DART is programmed to in­
terrupt on all RxDs (receive data) and 
then Rxint (receive interrupt) is en­
abled. 

The receive-interrupt function is 
ideal for this. since it operates in­
dependently of. and concurrently 
with. the rest of the program. and it 
takes up little time. The function 
setint() sets up Rxint as interrupt OA. 
The functions inton( ) and intoff( ) turn 
the interrupt on and off by enabling 
it or disabling it in the DART. This is 
important because any extraneous 
playing at the keyboard might other­
wise prove disastrous. 

The use of multiple segments in the 
program presents a problem to the in­
terrupt operation. For instance. when 
Axint is called. there is no telling what 
the processor was doing prior to the 
MIDI interrupt. Thus. the DS (data seg­
ment) could be set at anything. and 
the program would have no access to 

Message First Second 

external variables of buffer space. To 
avoid th is potential problem. I store 
the DS at a fixed spot in low memory 
so that Rxint knows where to find it 
when it is called. This spot is located 
at 04FA and is reserved by DOS as a 
space for '"intra-appl ication commu­
nication. " 

Since the 8088 disables further in­
terrupts when it executes any inter­
rupt. you must be careful to turn the 
interrupts back on when entering 
Rxint so that system tasks such as 
supporting a timer can still be sup­
ported. The.program must also issue 
an EOJ (end of interrupt) to the 82 59 
PIC (programmable interrupt con­
troller) just before returning. The Rxint 
function records the following types 
of MIDI data: note-on. note-off. pro­
gram change. control change (all 
types). channel velocity. and note­
bender. Figure 2 shows the format 
used to store MIDI data in memory. 

As you can see from figure 2. four 
bytes are required for both note-on 
and note-off bytes. This stores a high 
resolution 16-bit timing byte and the 
note velocity. I chose to implement 
the sequencer this way because it is 
the easiest and most straightforward 
way possible. It is also possible to 
simply store a note and a duration 
byte (and perhaps one or two veloci­
ty bytes). but this would require much 
more complicated software. 

·To save memory. I chose to store 
(GO.tttl"uedl 

Third Fourth Fifth 
Type: 
no le-on OOvvvvvv LLLLLLLL MMMMMMMM 
note-off OOvvvvvv LLLLLLLL MMMMMMMM 
control change 11000000 LLLLLLLL MMMMMMMM 
program change 01000000 LLLLLLLL MMMMMMMM 
channel velocity 01000001 LLLLLLLL MMMMMMMM 
note bender 10wwwwww LLLLLLLL MMMMMMMM 

wwv - top 6 bits of velocity byte 
LLLLLLLL · low-order byte of time 
MMMMMMMM - high-order byte of time 
nnnnnnn · note number 
NNNNNNN - controller number 
ccccccc - controller value 
ppppppp · new program 
aaa~aaa · channel pressu re 

lnnnnnnn 
Onnnnnnn 
ONNNNNNN Occccccc 
Oppppppp 
Oaaaaaaa 

wwwww · top 6 bits of high-order byte or pitch-bender 

Figure 2: Memory format for MIDI program data . 

206 BYT E • JUN E 1986 

Advanced 

Authorized 


Dealers 

(Eastern U. S.) 

Aardwolf Microsystems 

217 East 85th , Suite 102 

New York, NY 10028 

212/538-7840 

Advanced Inform ation Systems, Inc. 

1336 Edna S.E. 

Grand Rapids, Ml 49507 

616/243-1312 

Corporate Micros, Inc. 

333 West 52nd St.. Suite 1204 

New York, NY 10019 

2121315-2853 

Crest Systems, Inc. 

2101 Magnolia Ave.. Suite 208 

Birmingham, AL 35205 

2051328-4882 

Fast Forward, Inc. 

129 Adams Street 

Louisville, KY 40206 

5021589·0301 

ICS Software 

P.0.C. 359015 
Brooklyn, NY 11235 
7181743-4050 
INACOMP Computer Centers 

700 Aemmington Road 

Schaumburg, IL 60195 

312/519-1900 

Micro City Computers 

11 OWest 31st Street 

New York, NY 10001 

212/563-6110 

Mitech Corporation 

111 Perimeter Park South, Suite 335-S 

Birmingham. AL 35243 

205/967-0605 

Modular Management Systems, Inc. 

451 Bloomfield Ave. 

Caldwell, NJ 07006 

2011228-3838 

National Al Lab, Inc. 

1800 Century Blvd., Suite 770 

Atlanta, GA 30345 

404/633-3900 

Network Data Systems, Inc. 

3419 Pierson Place 

Flushing, Ml 48433 

3131732-6340 

PRISM Computer & Consulting 

Services, Inc. 
2100 Riverchase Center, Suite 420 
Birmingham, AL 35244 
205/988-5111 
Southeastern Systems, Inc. 

619 East Price Ave., Suite 11 12 

Gastonia, NC 28054 

704/866-8048 

TRI MARC Systems, Inc. 
11716 Parklawn Drive 
Rockville, MD 20852 
3011231-4991 
Upen Computer Systems 

4701N.W. 72ndAvenue 

Miami , Fl 33166 

3051594-2980 
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SOFTWARE 

LINK, INC. 
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Inquiry 275 

WALTZ 

LISP 


The universal , superefficient 
LISP for MS-DOS and CP/M. 

Waltz Lisp is avery powerful and complete 
implementation of Lisp. II is substantially 
compatible with established mainframe Lisps 
such as Franz (the Lisp running under Unix), 
Common Lisp, and MacLisp. 

ll!!ltlffflil In independent tests.. Waltz Lisp 
- .,___ was up to twenty!') times laster 
than compeling microcomputer Lisps. 

1£@1C.l@M Built-in WS-compatible full­
--··-· - ,._ screen file editor Full debug­
ging and error handling facilities are available at all 
Umes. No debuggers to link or load. 

lfi!fiitjl Random file access, binary _file 
---- support. and extensive stnng 
operations make Waltz Lisp suitable for general 
programming. Several utilities are included in the 
package. 

l#fllh@j Functions of type lambda (expr), 
--···"- nlambda (fexpr), lexpr. macro. 
Splicing and non-splicing character macros. Full 
suite of mappers, iterators, etc. Long integers (up 
to 611 digits). Fast list sorting using user defined 
comparison predicates. Built-in prettyprlnting and 
formatting facilities. Nearly 300 functions in all. 

litltl'!Hfi Transparent (yet p~ogramma~le) 
-·-·- handling of undefined function 
references allCJ'oNS large programs to reside partially 
011 disk at run time. Automatic loading of initializa· 
lion file. Assembly language intertace. 

Each aspect ofSuperbly documented. 
the interpreter is 

described in detail. The 300+ page manual 
includes an exhaustive index. Hundreds of illuslra· 
tive examples. 

Order Weltz Uap now and receive free our 
PROllOQ Interpreter 


Clog PROLOG Is atkrl (but ~ complete) 

PAOLOG lmplilmantatlon Wilttim entirely In 

Wiltz Usp. In addition to Iha full source cade, 

the package Includes a60 ~ Clog manual. 


16-bit versions require DOS 2.x or CPIM-86 and 12'8K 

- . 

.. 

L......-,...,,..i?e­;__4 

RAM (more recommend~) . 
Z-80 version requires CPIM 
2.x or 3.x and 48K RAM 
minimum. Waltz Lisp runs 
on hundreds of different 
computer models and is 
available in all disk formats. 

Jl 	 ·Manual only: S30 (refund ­
able with order) . Foreign 
orders: add $5 for surface 

mail. S20 tor alrmaa. coo acid sa Apple CPIM. hard 
sector. and 3 • formats add S15. MCMsa accepted. 

For fu rther Information or to order call 

1-800·LIP·4000 Dept. 31 · CIC 
In OreljOn and outside USA call 1-503-684·3000. 

15930 SW Colony Pl. 
Portland. OR 97224 
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only the top 6 bits of the 14-bit pitch­
bender code. To store all 14 bits 
would have required 5 bytes. and 
since pitch-bends don·t usually take 
up a Jot of space, 6 bits is. enough. 
Control changes. however. do take up 
a lot of space (5 bytes) . So I recom­
mend that anything· that outputs a 
control change be used sparingly. 

Channel pressure (or velocity) is 
simply a way to transmit overall 
volume control over MIDI and is 
generally implemented on remote 
keyboards only. 

PLAY FUNCTION 
The play portion of the program com­
pares the timing bytes of the data 
stored in each track against the value 
of the 82 53's counter 1 and sends out 
the appropriate codes when it finds 
a match. 

The playnote function consists of 
four levels. The first level (pbuffs( }) is 
used for setup. This function asks you 
to select buffer assignments. metro· 
nome speed. and sync options. just 
like the recbuff( ) function. When the 
selection process is completed. the 
program starts the play() routine. 

This function loops through all the 
active tracks (up to 16 tracks) . IA track 
doesn't have to be active. even if it has 
music in it.) If the program finds an 
active track. the program then calls 
playfrom( ). If all active tracks. or just 
track 0 (the conductor track). have run 
out of data. the playfrom() function 
returns. Otherwise. it loops through 
each track and checks timing informa· 
tion after each loop. Then after all 16 
loops. it polls the keyboard and 
checks for a critical-error return from 
Axint. 

Playfrom( ) compares the next mes­
sage stored in the buffer with the cur­
rent timing value of the 8253 . Then 
it decides if the counter value is equal 
to or less than the value in memory 
(remember. the 82 53 is a down 
counter). If it is time for a given mes­
sage to be sent out. the playfrom( ) 
function switches the top two bits of 
the first byte of the message to create 
the necessary MIDI function required. 

The final layer of the play loop con­
tains three functions that are written 
in machine language for the speed ad­
vantage. The rest of the program is 

devoted to support and added fea­
tures. 

RUNNING THE PROGRAM 
When executed. the program seizes 
all contiguous RAM unti l it runs out 
of either buffers or memory. A min i­
mum of two and a max imum of six­
teen 241<-byte (3200-noteJ buffers are 
available for recording and playback. 

After the memory allocation. a main 
menu displays all available options: 
Erase a Track. Record to a Track. Play 
from a Track. 'Ttack Information, Save 
a Track. Load a 'Ttack. Set MIDI 
Modes. Modify Input Fi lter. and Quit. 

Only one option requires explana­
tion. Track Information displays the 
transmit channel number. the mem­
ory used, memory remaining, and 
total memory in a given track. This is 
important in formation because Rxint 
has no memory-size checking and will 
let you play over track boundaries. 
"bleeding" onto the next track(s) . This 
means you must be careful not to 
record onto tracks that have been 
"bled on ." The input filter is as­
sociated with the Rxint routine and 
filters out certain commands (such as 
pitch-bend. etc.) before they are saved 
in the buffer. 

My MlDI interface program pro­
vides no editing capabilities, but 
these could easily be added. It also 
does not provide auto-correction. 
which is the process of rounding 
notes off to the neare~t eighth note. 
sixteenth note, etc .. to make up for 
sloppy playing. 

The entire MIDI interface program 
was written with the Desmet C com­
piler. and certain elements of it may 
be compiler-dependent. 

Other MIDI interfaces are available 
for the IBM PC. and the software 
associated with them provides added 
features. but they are often expensive. 
Typical MIDI interface hardware for 
the IBM PC costs $200. The software 
needed for the interface can cost from 
S50 to S500. This entire interface can 
be built for under $7 5 including the 
software. 

E.ditor's note: Copies of the MIDI specifica· 
tion ca11 be obtafried by sending $3 5 lo the 
Jnternatio11al MIDI Associatio'1. 11857 
Hartsbrook St.. North Hollywood. CA 
91607. (818) 505-8964 . • 
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When a PC's Limited Turbo PC is on your 

desk, you'll think it's a headliner too. 


"... a good machine. And a "It almost sounds un­ "We tested a wide variety of 
heck of a buy... a fine believable." software on the machine 
box. One I'd happiJy -MIS Week, and everything ran well ... 
choose over Big Blue's August 21, 1985 The bottom line for any­
original ... no status ... one considering buying 
beyond the status that at- one of these computers 

1-~-"1> 0ow....-.. 1......... ~-~·_._.,~ro.t;--1 
1n..-.i~--.-._~~f&MA.La..t1o-.-ai.-.(· 
,......,._.... _9.MA, M ......... M.1.~~. 0..W..1tv "--~ 

i'\o...... l\:'l&u-...J-·~-""""'-·~- .... .,..,.... 
10-l)A.\ ' 1-0fAL rl$FAC f10N liVA.llAN'fU. 

A ....... ._............ ....:."\ a..--..- ...._....,.,._ Wl okt• ...... ._, 
..... -.....&.o . w~n1~,_-h-,nn. 1nw..Jar--k­__ ....., ........,.,~ .........,.uNt.....---..-.1""'4~.,..


,..._......_,,i.r_,_... ......,,.....w..... _..._..._k- 1 PC'\ 

~~~~.:_~,!~~~:..~~~'w>~,._._.,.a..-iv. 

CONS.UMat Til' 

• 16-bit 8088-2 System Unit •ATK~ooard $ 
(runs at 4.77 or 6.66MHZ) • 130W ~ower Supply 795 

• 640K on Mother Board • Operations Manual 
• 360K Floppy Drive • One Year Limited Warranty 

Micrmnft GW B.mc'" S9S • IBM DOS 3. l SSS • 8067·2 $ l49 

'I ; I• 
I I' ' I 

'I I \\ \ 

Our Turbo PCT" has sold in large quantities since the first week we introduced it. Of course, that ' not surprising, since we 
were the ftrst company to break the S800 barrier with a machine that outr uns tllc " Big" name by a.40% speed factor. Now, 
we're going to extend the margin e\•en fu rthe r by offe ring a 30-day money back guarantee. If that sounds good, it 'II look 
eveo better when one of our Turbo PC's is on your desk. So call us 1oday. We're guarantee ing you 'll like what you gee. 

~.,._...._ ... .._pt". 
u ....., ............... . 

... ............... fCCO....• ­
 -- == PC'S LIMITED....... ww. ................ 

~1'1'(:°ou....I,_ __ ~F 
- ....... ,""'"".-....P'C'• l.-.I
... ......._ ................. SALES CA1LS OUTSIDE TEXAS, 1·800-426·S1SO
............~---...-n_.._. __
..,.......,. 

~ .....- SALES CALLS INSIDE TEXAS, 1· 800·252·8336 

1611 Headway Circle, Building 3, Austin, Texas 78754 
Sales Calls from anywhere in the country, (512) 339·6962 


T•chnlcal Support Calls, (512) 339·6963 CutlomerServlce Calls, (512) 339·6964 

• 11"' 1"4 ~"""" Telex No 9103808386 PC LTD FAX (512) 339·6721 



• One Year Limited Warranty 

• 80286-based System Unit (Runs at 6MHZ. BMHZ option 
included at n extra charge.) 

• 1024K on Mother Board 

• 1.2 Meg Floppy Drive 

• Combined Fl ppy/Hard Drive Controller Card 

•AT Keyboard 

• 192W Power Supply 

• 2 erials and I Parallel Port 

• Clock/Calendar with Battery Backup 
• Operations Manual 

$1995 
Mirn.,,ofr OW Bai ~ $95 • IBM DO 3.1 $85 • 

I'm Michael Dell, Prcsidem of PC's Limited. And I want you 10 know about your latest industry-leading step. We're so sure 
that you 'll like ever)•thiog about our PC's limited AT that we're wiJJing lo offer you a 30-day money back guarantee on it. 
This machine, with 1024K on the Mother Board and an SMHZ option included at no extra cost, has been a standout since 
we introduced it . So give us a chance to show you what it can do for your operation. With a deal like this, there's no way 
you can lo e. (And see the oppo ·ite side of this page for information about our Turbo PC"', plus details on our guarantee.) 



PC's Limited AT 
Multifunction Card 
• Expaoda l>lc To 3 Meg 

(l .Son Doanlll .Son Piggy Dack 80.trdJ 
• upportS 64 or 256K lbrru 
• Panll cl Pon 
• Serial Port (2nd Se rial Oplionali 

PC's Limited Mini 1/0 
• Scrfal Pon 
• Panllcl Pon 
• Clock $99• Software 
• fits In Shorl Sl01 

64KRAM $10~,., 

300/1200 Baud Hayes 
Compatible Modem 

Fits in Short Slot ,,,,,,,,, 
Set of 9 chips, !00 or 1111 .\2"1""°100' 

256K RAM $29 ~~~~'' $199 Piggy Back 

w/OK Board I S9 w/OK $159 

....., 
• hmpJ!illr .. ~1hlillllHli.l,_. 
ern"- 'fnpb~nc-u.I• 

'11111:\tdtcpll{) 
· ~liilpil 
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PC's Limited Monochrome Graphics 

Fully Hercules Compatible 


:. . : .· . ~•. 
I • - . • ;;-~c. j$159 
f . 

I ~- _.. - . ;. ~-·:::~. 
.. - .- ... _.. ~_ ~:~ "::~ .• lb r )1odl'li0 x lS 

• Gr:iphics )lodr 1zo x .l~ B ~ : 
• One Pa r.111.-1 Printer Por1 

PC'S LIMITED Six Function Card 
• r p~r:id•bk ICl .18-t K 
• ClockiC•kndu 
• ln cludrs sort .. tr 

• Paral lel Port 
• St·r i:aJ Por1 ...._. 

• Gl n>< P<.> rt l\vo \ 'ea r \\ , rront y • 

w/OK $99 w/384K $149 

PC'S LIMITED PC'S LIMITED 

MON0· 1 MONITOR RGB· 1 MONITOR 


$169 $459 
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Seagate PC's Lin1ited PC·576 RAM Board 
20, 30 and 40MEG 

• Expandable 10 576KHigh Speed 
• Support 64K or 256K RAMS40 MS Access Time • Fits in Shor• Slot 

Nard Drives for AJ'M 

Uu1 U••• $69w/OKVokeCell 
A<ll...ter. 

SOLVE YOUR POWER PROBLEM. 
Heads park automatically 

at power down. x1· POWER 130W $9920MEG $579 

30MEG $699 
 DlrcC1l)' rt pl1ce · power 

suppl )' in P ·•40MEG$819 
Full y xr· com1m iblc.IMhdt"O. Su11 m 11111 llrt,M lbfll Pl~l . 

( 1~ . JM '11ft11Mil'IJ: bll\. 
Ont Ycu Warrant)' · ftoooi,.... lbnilOI _Qftr \ttu •1rr.aN\, 

TOIAL SATI FACTIO GUARANTEE Seagate HD ::i Westem Digital Controller 
\\' RRASTI" 20 MEG Hard Disk System for PC. 
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L111r1ikJ rn."ilu("I..., C(lt1t1111<t T«hnk•I Su pp(ll1 f.o-- a Rctu< rn 
/\A.nhl•ri:a•Mm 1'' 11mbe' iR IA). ~lvmt r&ll' I t.C! 1cC(lft1.~~ Internal 
nW-J. JH· , ·mu R).IA, 1hot- iB, 'Oice, .and a brir( n:rl1.ru.don. 
Durin1. th~ " '...,.,..rm r,.,;oo. PC\ Um..lrff ·Mo•IJJ l'i'palt or rr• 
r l!ICC' ll t tfttll..I t>U:flOf'l"vA.. $449 

l"-IM\. TUTAl SATl FACTION GliARAt'CIEE 
,\ Jn t1f"m '00u1h1 (mm PC'" Umi1~ m•,.. bt tlf"l\J-rr'll"d 1udur1 
}\'\ d 1-...., (rum tht' d;ut' le w11t '\h lr~il il)r ~ full ~f;.ind o( 
• 1.1urputthh~ rri.:t'. lt&- r~mrd h c-M,. ttt.1.J•I ~ .-• · r1~, !1o(M For l obec I220 Co1Bbl1tod RoppylHllld Diok Controller acid $7 5. 

moJi6e"d "' d~m11t-d. ....~rh •JI Y1-:il "11r"lh' nnh. ma rmak, anJ 

~U.Ji.f\f: inu.rt. R.-turnl"d t'm• m uJ.1 bor' 1hippt"d flttfNli d' lnrl udrs rt~=itc H:Hd Ohl, 'll C-~tt r ll 0 lul Comrollrr. Cal>1ti,.. 

.11r1J ~'""'"*· anJ rnuu bor a re", Liml1d Crn!~ 1 1k1.,."' 
 .'IUu\:uiL S0(1• JfC'. ltuJ ~~M~g H:lrd'll"Jrt.
A"'t'""•";:.ari tm LCRI\) o n 1ht' 'hJP'(l[ft:S l•btl. Call I' \ 

Hoo l) from Hard 01\k ibi ' '~ Muu fhw <Mr Yn r 'll'1.t r.tn.t}Lln•i1ord\. C1ntoml't' Suppol"I Dt'pannwrir f(. C R.A, Si. 
CrYt.lio h"-'UN d 1t" r JO Jl\-i. ihllm id.ur 1)( ••i11m<'1u. OvtltJdDhl ~,olnl, ltl't.,,.,. IWc irri ldo llt~ illhl ..,,-to~..... ~la•W.llffllfVKM. '*" 'l 

Ui\! xr lfii f6,lOO.C•;to•Ck:-.,.tL 1. ...... 10IG, Dildl l~OLl'C\ Lm.NI T111 1\'ki l'lf ltMla l 

CO:-< UMER TlP lt•hfl. 1~ 1 L1,...l4t:rK 1hlb'l4~ "''t"rr! t( .111•"'f Pt. Trio,...l'<-•Jtifl1. ~ ltnllnl• 
(~Jf\. . hllJt'P'f 10f'(' 111111;l•OH1t1h1r(-paJtik.i.

" ·hvn ~~rl11ir f..•f re tttt....Su. h, .".. ilOU.i' "'.U:'Jlr... •t11,\n. •hlwut 
rlrn-r'rrdunJ p;rilaci"" , LIASI SPICIFYYOURCOMPUH RTYPE WHIHORDltlHG. 

D PC'S LIMITED.. 

SALES CALU OUTSIDE TEXAS, 1·800·426·5150 

SALES CALU INSIDE TEXAS, 1·800·252·8336 


1611 Headway Circle, Building 3, Austin, Texas 78754 

Sales Calls fro111 anywhere in the country, (512) 339·6962 


Technical Suppert Calls, (512) 339·6963 Cudo111er Servi" Calls, (512) 339·6964 

Telex No 9103808386 PC LTD FAX (512) 339·6721 


f.t:n;,"""'"· TEA • M11'tlbi"11. Intel. 
19~1 , Hl('('(uJn. Pl.mtn->1114'~ X.-~ . 
~<il!:illC, \\'et.t~rn Oi1u1;,l, Al'&T. c~-· 
:r--q. TanJ" ~d11•s: Edj."(". r--rn. 
Wnc, Tdt\idto.. hRdi<I, C0(('.11u., 
Eatlt:, ITT, 11nd Zn11t1' ~"' rqi•CC>~ 
1l"Jldtrnarb of lh.fl r "''l'«ll\C' COlll~· 
nin. 18M PC. 18.M ~T. IBM T. ,.,.,. 

~:u;:~~ ·~~,cpe:.,v;:;n-~·it. 

~~'m~~:PC.1c;~~!~-.2£;~i~ 
PC. AT&T 6}-1)('1, T..uiJ, IN'f.' 11Nl 
Tmd) UOO ut' tr»t',,..._,11,, ol 1ht1r 
l'r1'pi;"''\(' '*p.ll"j_.._ .., •' 
! of '> ~ IT ; r" -.i \! ..-...,., 11 ' ·1• 

Ad Number 406186 LJ 

Inquiry 259 JUN.E 1986 • BYTE 209 

I 

http:tttt....Su
http:lfiif6,lOO.C�;to�Ck:-.,.tL


UNITEXPC™ 

* System Board Expandable to 640K 
* 256k Random Access Memory 
* 8 Expansion Slots 
* 360k Floppy Disk Drive 
* 135 Watt Power Supply 
* 5150 Type Keyboard 
* Runs IBM PC Software 
* One Year Warranty* 

Same System Plus 10 MB Hard Disk 

111111111111111111I 

UNITEX 
AT™ 

* System Board Expandable to 1024K 
* 512k Random Access Memory 
* 1.2 MB High Capacity Floppy Disk Drive 
*Combined Floppy and Hard Di k Controller 
* 230 Watt Power Supply 
* Battery Backup Clock/ Calendar 
* AT Keyboard 

UNITEX 
TURBO™ 

* System Board Expandable to 640K 
* Keyboard Selectable 4.77Mhz and 

8 Mhz peeds
* 256K Random Access Memory 
* 360K Floppy Disk Drive 
* 135 Watt Power Supply 
* 5150 Type Keyboard 
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MIDI 

PROGRAMMING 


BY DONALD SWEARINGEN 

Processing the MPU--40 I track data stream 

IN A PREVIOUS BYTE article ('J\ MIDI 
Recorder." Inside tfie IBM PCs. Fall 
198 5). I described a software system. 
written in FORTH. for recording and 
playing back keyboard music using a 
MIDI-equipped synthesizer and 
Roland Corporation's MPU-401 MIDI 
interface for the IBM PC. The program 
in that article. MPU401.PCF. handles 
the communication requirements of 
the MPU-40l device and the MIDI 
protocol to store and play back MIDI 
data. MPU401.PCF stores the MIDI 
data received from the MPU-401 for 
each of eight ..tracks" (which make up 
the track data stream) in the memory 
of the IBM PC as an array of 4096 
contiguous bytes. 

In this article. I wil l present a 
number of software algorithms. writ­
ten in Turbo Pascal for the IBM PC. for 
processing such a track data stream. 
Among these are procedures for 
transposing MIDI pitches. scaling 
MIDI velocity values. modifying MIDI 
channel information. and quantizing 
timing values. 

MIDI PROCESSING CONSTANTS 
The MPU-40 I track data stream con­
sists of a succession of track events 
(see figure I). 1b simplify the process­

ing of the track data stream. I have 
defined a number of constants and 
data structures that are useful in ma­
nipulating the basic track events and 
MIDI Information in the track data 
stream. 

The program constants (listing I) 
establish certa in values that are used 
throughout the track data stream pro­
cessing procedures. (Good program­
ming dictates that you isolate such 
values in a single section of the pro­
gram rather than scatter "magic num­
bers" throughout your code. This way. 
you only need to make modifications 
to any quantities in question in one 
place.) 

The MPU-401 constants are values 
expected in track events received 
from the MPU-401 . They represent 
either a special timing overflow byte 
or one of several MPU "marks" that 
the MPU-40 I transmits in the track 
data stream. The MPU-401 default 
timebase and tempo constants will be 
used to calculate actual track event 
times as a function of the relative 
event timing bytes contained in each 
track event. 

The MIDI command constants rep­
resent the eight basic MIDI com­
mands that are contained within MIDI 

status bytes (figure 2). Listing I also 
defines a text string for each MIDI 
command. to be used in translating 
the track events within a track data 
stream into a readable format. 

Following the MIDI text. listing l 
defines a number of general-purpose 
constants that the MIDI processing 
functions require: error flags for func­
tion results. the size of data files con­
taining track data. some MS·DOS file 
system constants, and text for hexa­
decimal conversions. 

MIDI PROCESSING DATA TYPES 
The MIDI data types (listing 2) define 
the basic structures around which the 
MIDI processing functions will be de­
signed. 

The hex_str type is used for con­
version of a single byte to its hexadec­
imal equivalent in ASCII. 

The tracLevenLtype summa­
rizes the various types of track events 
the program may expect to receive 
from the MPU-401 . The track_event 
stru'cture is designed to store a single 

(co"tin~ed) 

Donald S111ear;,.1ge" (100 Valencia #261. 
Sa'1 Francisco. CA 94103) is a freelance soft­
ware developer. w11sulta11t. musician. and 
composer. 
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I-byte event 

2-byte events 

3·byte events 

4·byte events 

Track Events 

DescriptionEvent typeTim.Ing byt.e Event message bytes 

Timing overflowOVFLF8 

00- EF F8 MPU Ma.rks 
NOP (F8), Measure end (F91F900-EF MARK 
Data end (FC)00-EF FC 

00- EF 00-7F 
MIDI messages us.Ing00- 7F 00- 7F MIDI00-EF cu.rrent running status 

00-EF CO-OF 00-7F 

MIDI messages establlshlng 00-7F00-EF 80- BF 00-7F MIDI-RS new running status00- EF EO-EF 00-7F 00-7F 

Figure I: The MPU-40 I track data stream consists of Irack events. which may be one of four types a'1d maw be from I to 4 bytes 10119. 

Listing I: Constants used in processing tfre MPU-40 I track data stream. 

con st 
TIMING_OVERFLOW • 248; l MPU-401 Constanta I 
NOP = 248; 
MEASURE_END • 249: 
DATA_END • 252; 
MAX_TIMING_COUNT • 240; 

TIMEBASE • 120.0; I MPU-401 Default Timebase I 
TEMPO • 100.0; MPU-401 Default Tempo J 

MIN_MlOI_DATA • 0: I Minimum MIDI Dato Value 
MAX_MIDI_DATA • 127; Maximum MIDI Doto Value 

NOTE_OFF • 0; MIDI Commands I 
NOTE_ON • 1: 
AFTER_TOUCHJ< • 2; 
CONTROL_CHANGE • 3; 
PROGRAM_CHANGE • 4: 
AFTER_TOUCH_P • 5; 
PITCH_WHEEL • 6; 
SYSTEM_EXCLUSIVE • 7; 

MIDI_MESS_TEXT : 
orroy(0 . . 7] of strlng(20] 
{'Note Off', 

'Note On ' , 
'After Touch (key)', 
'Control Change', 
'Program Change', 
'After Touch (poly}',
'Pitch Wheel•, 
'System Excluaive'); 

= 
MIDI Command Text Strings I 

ERR= -1: 
NOERR • 0; 

Function error flags I 

TRACK_DATAFILE_SIZE • 4096; MPU-401 track data file 

FILENAME_LEN • 14; 
RECOR.O_LEN • 128; 

MSDOS 
MSDOS 

fil
re

ename 
cord le

length 
ngth I 

DIGITS : 
arroy[0 . • 15] of char• 

'0123456789ABCDEF': 

Hex conversion digits 

track event. The tracLevenLblock 
structure (figure 3) contains a single 
track event and the "envi ronment" in 
which the event occurs. including the 
running status for the track from 
which the event was extracted. the 
event length. and the event type. 

The track_data_stream structure 
simply provides storage for a single 
track data stream. The track_data_ 
block structure (figure 4) contains a 
complete track data stream (Ids) and 
several other items useful in stepping 
through the track events contained in 
the track data stream: a pointer to the 
next byte to be accessed in the track 
data stream (tds_ptr). an end-of-da ta 
indicator (edat). and the track event 
currently being processed in the track 
data stream (curr). 

A final track event block constant 
(OVFLEVENT) is defined for use as 
a timing spacer in a track data stream. 

SIMPLE MIDI UTILITIES 

You can use the basic MIDI utility 

functions (l isting 3) apart from the 

MPU-401 processing environment. 

They operate strictly on MIDI data. in­

dependent of track data stream con· 

siderations. 


The Boolean function midi_ status 
determines whether a prospective 
MIDI data byte is a MIDI status byte. 
Function midi_chan returns the MIDI 
channel (0-15) from a MIDI status 
byte. Function midi_cmnd retu rns 
the MIDI command portion from a 
MIDI status byte. Function nmdat 

[wntilruedl 
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BIT 7 6 5 4 3 2 0 

VAWE COMMAND CHANNEL 

Figure 2: A MIDI stalus Vl:Jte co11tains a 3-bit figure that represe11ls one of the eight 
basic MIDI commands and a 4-bit figure that directs the MIDI message to one of up 
to 16 MIDI devius connected to the Sl:JSlem . 

Listing 2: Data tljpes used in processing the MPU-40 1 track data stream. 

type 
hex_str m str l ng(2]; Result of byte-->hex conversion 
t rack_event_type • I MPU-40 1 Track event type 

( 
OVF"L, I Tlm l n9 Overflow 
MARK, l MPU mark 
MID I , MIDI us i ng cur r . running status 
MIOI_RS, MIDI sett ing new running status 
UNKNOWN I Undefined track event 
) ; 

t rock_event • I Single track event 
record 

t lme : byte; I Event relative t ime 
me•• : orroy[1 .. 3] of byte; I Event di rective 

end ; 
t rack_event_block • Track event acce•• environment 

record 
running_atotu• : byte; I Current track running etotu• 

event_ len : 1 . . 4;fEvent length, i nclud ing timing byte 

event_type : trock_event_type; 

event : trock_event ; 


end;
track_doto_etreom • I In memory track doto stream file 

arroy[1.. TRACK_DATAFILE_SlZE] of byte ; 
trock_doto_block •I track data stream occeu env i ronment 

record 
tds : trock_data_streom; I track data 

I track doto read po i nter 
tds_ptr : 1..TRACK_OATAFILE_SIZE; 
edat : boolean; I ind i cates end of track data 
curr : track_event_b lock ; I current track event 

end; 

canst 

I Track overf low event conetont 
OVFL_EVENT trock_event_block • 

( I ueed to lneert timing spacers 
runnlng_statu1:0 : I Into Track Doto Stream 
event_ len:1; 
event_type:OVFL; 
event: 

( 
t lme :MAX_T IMING_COUNT; 

mess:(0 ,0,0) 

) 

); 

Number One 
In Performance 
68010/68000
Coprocessor for 
IBM/AT/XT/PC­
8/10/12.Smz No \Miit States 

s129§00 Qly. ' 
FEATURES 

• 1-2 MB RAM (1MBStandard) 
• 16K-64K EPROM 
• 2-8 Serial Ports 

Async/Sync/Bisync Communicalions 
• Battery-backed Real Ti me Clock 
• Baltery-Oacked 2K·8K RAM 
• 2Parallel Ports 
• 68881 Math Coprocessor 
• Memory-mapped Dual-porl BUS 
• 3-9 Users Per Board 13 Standard) 
•Up To 16 Boards Per AT /XT /PC 
• Gan Operate As Standalone Processor 

SOFTWARE 
• 059 (Powerful UNIX-li ke Multi-user OS) 
• CPM/68.K 
• Soflware selectable OS includingconcurrent 

PC DOSIOS-9 or CPM/681< operation 
• Support Module for IBM Graphics 
•High-speed Local/Global Disk Caching 
• Basic. Pascal. Fortran. C. and COBOL 

Systems 

West: 4704 W. Jerrilcr. Sutte 106, Fresno, CA 93711 , 209/276-2345 
Ell.SI: ~ Gtandvoe.v. Pleasantvilla NY 10511); 9141747-1450 
Oislnbuloc le!emerkeling Se<vices. Inc. 
1897 Garden Ava. Eugene, OR 97403, S031345-7395 
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returns the number of data bytes as­
sociated with a given MIDI running 
status. Function midLdata_fimit 
limits MlDI data to values within the 
accepted MIDI data range. as neces­
sitated by certain types of processing 
of M!Dl data values (e.g.. scaling 
velocity data). 

Use of these basic MIDI utilities 
enhances the understandabillty of the 
source code while providing for a 

Running Status I80- FF I 
Event Leftllh E::J 

Event Type IOVFL.MARK.MIDl,MIDLRS I 
Track Event IVariable I length I track Ievent 

more efficient MIDI programming en­ Figure 3: Tlie track event block contains the running status for the track from which 
vironment. tlie event was extracted. the event length (from I to 4 bytes long). tl1e type of event. 

and the actual track event. 
MANAGING THE TRACK DATA 
STREAM 
The procedures and functions for 
managing the track data stream 
(listing 4) move track data between 
MS-DOS files and track data blocks. 
They also provide access to data 
bytes within the track data stream and 
allow you to display (dump) a track 
data stream in hexadecimal format. 

The Turbo Pascal routines de­
scribed in this article can process the 
unaltered track data stored by the 
FORTH program MPU401.PCF. How­
ever. the data arrays used by 
MPU401.PCF for storage of track data 
must somehow be made available in 
the Turbo Pascal environment. To ac­
complish this. you can store a track 
data stream array (all 4096 bytes) 
from the FORTH environment into an 
MS-DOS block file. Then you can easi­
ly read the file into a track data block 
structure for processing in Turbo 
Pascal. You can then load the output 
files created by the Turbo Pascal 
routines back into the FORTH en­
vironment for playback. 

The procedure reseL tracLdata 
resets the "environment" variables in 
a track data block so that the track 
data block can be accessed from the 
beginning. Procedure load_tracL 
data prompts the user for the name 
of the MS-DOS file to be loaded and 
then loads the file into a target track 
data block. Procedure save_track_ 
data saves a track data block in a 
specified MS-DOS file. 

The function this_byte returns the 
current data byte in the track data 
stream within a track data block. The 
procedure advance moves the track 
data stream pointer in a track data 

(w11tfnue4J 

214 BYT E • JUNE 1986 

2 3 4 5 6 4095 4096 

Track Data Stream 
tds 

Track Data Stream Pointer I - 4096 End-of-Data Indicator ~ 
tds_ ptr edat 

Current Track Event Block c::::::JI I 
curr c:::::J 

~.-------._______.' 

Figure 4: The track data block structure (as defined by listing 2) contains a complete 
track data stream (up to 4096 bytes tong) made up of variable-lengtfi track events. a 
pointer to tlie next byte to be accessed. an end-of-data i11dicator. and tfie track event 
currently being processed. 

Listing 3: Basic MIDI utility functions. 

I Return true If Input la a MIDI atatua byte 
J 
function mldl_atatua(mldl_data_byte:byte):boolean; 
begin 
if (mldl_data_byte > MAX_MIDI_OATA) then 

midl_atotua:•true 
else 

midl_statua:•falae; 
end; 

l Return the channel I from o MIDI status byte 

J 

function mldl_chan(runnlng_atatus:byte):byte: 

begin

midi_chan:•runnlng_1tatu1 and 15; 

end; 


l Return the command portion of a MIDI status byte

I 

function mldl_cmnd(runnlng_etatua:byte):byte; 

begin 
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mi d i_cmnd:c(running_status shr 4) and 7; 
end; 

I Return I of data bytes associated 
with a given MIDI status byte 

I 
function nmdat(runnlng_status:byte):byte; 
begin 
i f (mldl_cmnd(runnlng_status) in 

(PROGRAM_CHANGE, AFTER_TOUCH_P]) then 
nmdat:•1 

e lse 
nmdat:•2; 

end; 

I Limit input to val Id MIDI data range 
I 
function mldl_data_llmlt(mldl_data_byte: integer):byte: 
beg in 
if mid!_dato_byte < MIN_MIDI_DATA then 

mldi_data_llmit:•MIN_MIDI_DATA 
e lse if mldi_dota_byte > MAX_MIDl_OATA then 

midl_dota_I lmlt:•MAX_MIDI_DATA 
e lse 

mldl_data_I lmlt:•mldl_data_byte; 
end; 

Number One 
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Listing 4: Basic track data stream procedures and fu11clio11s. 

I Reset status and pointer variables In track data block 
I
procedure reset_track_data(var tdt:track_dota_block): 
begin 
with tdt do 

begin 

tds_ptr : •1; 

edot:•false; 

curr.runnlng_statue :•0: 

curr.event_type:•UNKNOWN; 

end; 


end; 

I 	Load track data stream from user 
specified fl le into track data block 

I
procedure load_track_dato(var tdt:track_dato_block); 
var 

tdf : Fiie; 
tdfn : strlng[FILENAME_LEN];

begin • 

reset_trock_data(tdt); 

write('Trock data filename:'}; 

reodl n(tdfn);

ossign(tdf,tdfn); 

reset(tdf):

b I ockreod( tdf, tdt. tds, TRACK_OATAFILE_SIZE d Iv RECORD_LEN): 

close(tdf);

end; 


I 	Save track data stream from track 
data block to ueer specified file 

I 
procedure save_troek_doto{tdt:troek_doto_bloek); 
var 

tdf : Fl le: (ccntiHued) 

Hard Disk 
Intelligent 
VCR Backup 
for AT/XT/PC 

FEATURES 

•High speed microprocessor 
controlled backup (68000) 

•Two channel interface 
•Built in LAN channel 
•Software control o1 most VCR 

functions including Fast Forward , 
Rewind, and auto backup using VCR 
timer capabilities 

• Economical VHS or Beta formats 

WeS: 4704 W. Jenmer. S<ite 105, Fresno, CA 93711. 200'216-2345 
Ea$!: 61 Gtat>Clview. PleasantviRe. NY 10:570. 914747-1450 
OiSlribulor. Telemarketing ~ Ille. 
1897 Gatde.1 A<e. , Eugon11. OR 97403. 503/345-7.l!IS 
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The track event 


management functions 

constitute the core 

of tfte MIDI dam 

processing routines. 

block forward to point to the next 
data value. 

The function itox and the procedure 
dump_tracLdata work together to 
provide a hexadecimal dump of a 
track data block on the console 
device. 

TRACK EVENT MANAGEMENT 
The track event management func­
tions (listing 5) constitute the core of 
the MIDI processing routines. These 
functions and procedures serve to 
simplify the actual processing of the 
track events in the MPU-401 track 
data stream. 

The procedures tracLevenL 
message and nexLtracLevent 
work together to copy the next track 
event in the track data stream within 
a track data block into its current track 
event block. The action of these pro­
cedures is built entirely around the 
structure of the MPU-401 track event 
(recall figure I). which can be from I 
to 4 bytes in length. 

Procedure next_track_event 
scans the next byte of the track data 
stream (assumed to be a timing byte) 
to determine the appropriate action 
to take. If the byte represents a tim­
ing overflow event. the procedure 
places the single-byte event in the cur­
rent event block and the procedure 
takes an exit. If the track event is a 
multibyte event. the procedure passes 
control to tracLevenLmessage so 
that the message bytes of the track 
event can be placed in the current 
event block. 

Procedure tracLevenLmessage 
handles MARK. MIDI. and MIDl_RS 
track event types. In the case of 
MARK events. the practice stores the 
single message byte in the current 

(CO"liHUed) 

tdfn : strlng[FILENAME_LEN]: 
begin
wrlte('Track data filename: '); 
read ln(tdfn):
assign(tdf,tdfn); 
rewrite(tdf):
blockwrlte(tdf,tdt.tds,TRACK_DATAtlLE_SIZE div RECORD_LEN); 
close(tdf); 
end; 

I Return current track dato byte from track data block 

l

function this_byte(tdt:track_data_block):byte: 

begin 

this_byte:•tdt.tds[tdt.tda_ptr]; 

end: 


I 	Advance pointer to next track data byte 

in track data block 


! 
procedure advance(var tdt:track_dota_block); 

begin 

tdt .tds_ptr:•tdt.tda_ptr+1; 

end; 


f Convert byte to hexadecimal ASCII string 

I 

function ttox(l:byte): hex_atr: 

begin 

itox[0]:•chr(2): 

itox(1] :•DIGITS[i div 16]: 

itox[2]:•DIGITS(i mod 16); 

end; 


I Dump track data stream in hexadecimal format 

I

procedure dump_track_data(var tdt:track_data_block); 
lobe I 

return; 
vor 

n,st,off : Integer; 
begin
writeln('Track Doto Stream Dump ..• '); 
write In; 
write(' '); 
for n:•0 to 15 do 

write(ltox(n):4); 
writeln; 
n:=0: 
whlle (n < TRACK_DATAFILE SIZE div 16) do 

begin ­
st :•M16; 

write(itox(at div 256):2, ltox(st mod 256):2, • '):

for off:•0 to 15 do 

begin 

write(ltox(ord(tdt .tde[st+off+1])):4):

if (tdt.tda[st+off+1) • DATA_END) then 


goto return; 
end: 


wr I te In; 

n:•n+1; 

end; 


return: 
wr lteln; 
end; 
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Listing 5: Procedures and functions for processing lrack events. 

l 	f 11 I in the message bytes of the cur rent 
Tr ack Event in a Track Data Block 

I
procedure track_event_message(var tdt:track_data_block); 
var 

i : byte ; f Index counter l 
l abe l 

r et urn ; 
beg in 
wit h tdt . curr do 

beg in 

case th l s_byte(tdt) of 


NOP , MEASURE_END, DATA_END: 

begin 

event_type :•MARK ; 

if (th ls_byte(tdt) • DATA_END) then 


tdt.edat:•true; 

event.mess[event_ len]: • thls_byte(tdt); 

even t_l en: • event_ l en+1; 

odvance(tdt); 

goto return; 

end; 


128 . . 239: I MIDI statua byte l 

begin 

runnlng_statu1:=thl1_byte(tdt); 

event_type:•MIDI_RS ; 

event.mess[event_len]: • this_byte(tdt); 

event_len :•event_len+1; 

advance(tdt); 

end; 


else 

event_type :•MIDI; 


end; I case l 


I 	fl 11 In MIDI data bytes I 
for i :•1 to nmdat(tdt.curr.running_status) do 


begin 

event.mess[event_len]: • thls_byte(tdt); 

event_len:•event_len+1; 

advonce(tdt);

end ; 


end; f wi th tdt . curr I 
return : 
end; 

I Advance to the next Track Event In a Track Doto Block 

I

procedure next_trock_event(var tdt:trock_dota_b lock); 
label 

return; 
begin 
I f (tdt . edat) t ben I end of data I 

goto return : 
wi th tdt.curr do 

beg i n 
event_len:•1; l count event time l 
case thle_byte(tdt) of 

TIMING_OVERFLOW : 

begin 

event_type:•OVFL;

event.tlme:•MAX_TIMING_COUNT; 

advonce(tdt); 

goto return; 

end; 


0 . . 239 : 	 I t I ming byte l 

begin 
 (co11li11uedt 
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IBM/AT/XT/PC- Smz 
No VMalt States 

FEATURES 
• 64K-256K RAM 
• 2K-8K EPROM/Static Ram 
• 2 Serial Ports 


Async/SyncfBisync Communications 

•Rea l Time Clock 
• Memory-mapped Dual-port BUS 
•On-board/Remote Reset NMI capabi lity 
•Up To 32 Boards Per AT IXT /PC 
• Can OperateAs Standalone Processor 
• Less Than Full Size Board 

(will fit olher compata bles.) 

SOFTWARE 
• ZPIMtm CPIM Emulation Software 

(Supports Most CP/M Software) 
•Multiuser Capability If Used As A 

Slave Processor 

West: 4704 W. Jennifel. Suile lo&. FresnQ CA 93711. 209/27&-2345
East 67 Grendview. PleasentviUa f>IY 10570. 9141747.1450 
Distributor: Telemallulling Serllicas, Inc. 
1897 Garden A>e.. EuD@n@. Cfl 97'103. 503f34S.7395 
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1\T1\I 
Totally 

IBM 
Compatible 
A Full 1 Year 

Warranty 

Basic Atai W/2 Drives .... $695.00 
Atai Super Unit 

• 2-360 KFloppy • Monochrome 
• 135 Wott power Grophics Cord 

supply • 100 CPS NLQ Printer 
• Amber ti lt swivel w/troctor 

monitor •All cobles 
• 640 K memory • General Ledger 
• Serial/Parallel Port Software 
• Clock Calendar • Word Processor 
• MS/DOS 2.11 • Dotolxise 
• 1200/300 lntemol • Communications 

Modem Software 

ATruly Complete System, only $1495. 

Compare Against IBM, Alt, Leading Edge!I! 


BROTHER M-1509 

180 CPS Wide Column 


Beats Epson FX-286 

For Price/Performance.


Standard NLQ mode w/tractor 

Call For Lowest Price. 


Brother Printers 
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event.tlme:•thls_byte(tdt); 

odvonce(tdt):

track_event_meaaoge(tdt): 

end; 


and; I caae l 
end; I with tdt.curr I 

return: 
end; 

! Store a Track Event In a designated Track Doto Block 
I 
procedure atore_trock_event(vor tdo:trock_dato_block; 

eblk:trock_event_block); 
var 

i : byte; I Index counter 
begin 
case eblk.event.tlme of 

MAX_TIMING_COUNT: 

begin 

tdo . tds[tdo.tds_ptr]:•TIMING_OVERFLOW ; 

odvonce( tdo);

end; 


0 . • 239: 

begin 

tdo.tds[tdo . tds_ptr]:•eblk.event.tlme; 

advonce(tdo); 

for 1:•1 to eblk . event_len - 1 do 


begin 

tdo.tds[tdo.tds_ptr] :•eblk.event.mesa[I]; 

advance( tdo);

end: 


end· 
end; i coae l 

end; 

I Display o track event on the user console 
I 
procedure dlsp_event(eblk:trock_event_block); 
var 

I : byte; I Index counter J 
lobel return; 
begin
with ablk do 

begin

wrlte(event.time:4}; 

If (evant_len • 1) then 


begin 

write(' Timing Overflow':16); 

goto return; 

end; 


if (event . mess[1) In [NOP,MEASURE_END,DATA_END]) then 
begin 
case evant.meas[1] of 

NOP : 

begin

wrlte('NOP' : 16); 

goto return; 

end: 


MEASURE_END: 

begin 

wrlte('Meoaure End' : 16) ; 

goto return; 

end: 


OATA_END: 

begin 

wrlte('Dato End':16); 

goto return: 

end: 


end: lcoael 
end; If I 
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i :=1; 
if (mldl_stotus(event.mess[1])) then 

begin 
write(MIDI-"4ESS_TEXT[mldi_cmnd(event.mess[1])):16); 
I :•i+1; 
end 

else 

wr I te(' ': 16}; 


while {I <• (event_len - 1)) do 

begin 

wrfte(event.mess[i]:4); 

i :•i +I; 

end; 


end; l with eblk l 
return: 
writeln; 
end; 

[Display oil of the Track Events in o Track Doto Block 
I
procedure disp_trock_doto(vor tdt:trock_dota_block); 
var 

time : real; I Actual time of current track event 
beg in 
time:•0.0; 
reset_track_doto(tdt); 
while not(tdt . edat) do 

begin 

next_trock_event(tdt); 

tlme :• tlme+tdt.curr.event.tlme; 

write( ({tlme•60)/(TIMEBASE•TEMP0)):8:3 ): 

disp_event(tdt.curr): 

end; 


end; 

Listing 6: Procedures and functions for processing MIDI key (pitcli) data . 

{ Return offset of MIDI key doto in 
Track Event message, If present 

I
function midi_key_offset(vor eblk:trock_event_block; 

chon:byte):lnteger; 
begin
midi_key_offset:•ERR; I default return value I 
with eb lk do 

begin 

if ((event_type in [MIDI, MIDI_RS]) 


ond (midi_cmnd(runnlng_atotua) 

in [NOTE_OFF, NOTE_ON, AFTER_TOUCH.J<])


and (mldl_chan(runnlng_atatua) • chan)) then 
begin
mldl_key_offset:•1; 
if (event_type • MIOI_RS) then 

midi_key_offset:•2: 

end; 


end; I with eblk l 
end; 

I Return MIDI key doto from Track Event, If present 
J
function get_mldl_key(vor eblk:trock_event_block; 

chan:byte):lnteger; 
var 

key_offset : Integer; 
begin 
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Tfte range of actions 

you might want w 
perform on tfte track 

events is limited only 

by your imagination. 

event block {edat is set to true if the 
mark is a DATA_END mark) and the 
procedure takes an exit. For MIDI 
event types. the procedure copies the 
proper number of MIDI data bytes for 
the track data block's current running 
sta tus into the current event block's 
message field. In the case of MIDI_ 
RS event types. the procedure up­
dates the track data block's current 
running status. 

Procedure store_track_ event 
stores a single track event from a track 
event block into a target track data 
block. This procedure completes the 
set of functions for accessing and stor­
ing track events contained within track 
data blocks. You can now manipulate 
the track events between the time 
they are accessed and the time they 
are stored without considering the ac­
cess and storage mechanisms. 

I have included two additional utili­

get_midi_key:•ERR; I default return value l 
key_offeet:•midl_key_offeet(eblk,chan); 
if (key_offeet <>ERR) then 

get_mldl_key:•eblk.event.meaa[key_offaet];
end; 

I 	Set MIDI key value In a Track Event, 
if Track Event la of appropriate type 

! 
procedure aet_mldl_key(var eblk:track_event_block: 

chon,key !byte): 
var 

key_of fset : Integer; 
begin 
key_of faet :•ml d t_key_of faet(eb I k , chan); 
if (key_offaet <>ERR) then 

eblk.event.me1e[key_offaet]:•key; 
end; 

I 	Tran1po1e all MIDI pitch (key) data 
for a channel In a Track Data b lock 

! 
procedure tranepoae_pltch(var tdl,tdo:track_data_block: 

chan,trana:lnteger); 
var 

curr_key : Integer: I MIDI key value from 
current track event I 

beg in 
reset_track_data(tdl); 
reset_ track_data(tdo); 
while not(tdl . edat) do 

begin 

next_track_event(tdl); 

curr_key:•get_mldl_key(tdl .curr,chan); 

i f (curr_key <>ERR) then 


set_mldl_key(tdl .curr,chan , 
mldl_data_I lmlt(curr_key+trans)); 


store_track_event(tdo,tdl.curr); 

end: 


end; 

ty procedures for displaying a trans­
lated track data stream: disp_ event 
displays a single track event on the 
console device. and disp_track_ 
data displays all the track events in a 
track data block. Note that disp_ 
track_data makes use of the 
MPU-401 TI MEBASE and TEMPO 
constants to display the actual time 
offset (in seconds) of each event from 
the beginning of the track data 
stream. 

MIDI INFORMATION PROCESSING 
Given the constants. data structures. 
procedures. and functions discussed 
above. you now have the resources to 
begin processing the track events in 
the MPU-40l's track data stream. 
While the range of possible actions 
you might want to perform on the 
track events is limited only by your im­
agination. the foflowing examples may 
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Listing 7: Procedures a11d functions for processing MIDI velocity data . 

I 	Return offset of MIDI velocity data in 
Track Event message, if present 

! 
function mldl_vel_offset(eblk:track_event_block; 

chan:byte):lnteger: 
var 

offset : integer; 
begin
midl_vel_offset:•ERR: I default return value 

I only MIDI key events have veloclty
offset:•midi_key_off1et(eblk,chan): 
i f (offset<> ERR) then 

mldl_vel_offset:•offset+1; 
end; 

I Return MIDI velocity data from Track Event, I f present 
I 
function get_mldl_vel(eblk:track_event_block; 

chan:byte):lnteger; 
var 

vel_off1et : integer: 
begin 
get_midl_vel:•ERR; I default return value I 
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ve l_of fset :•m i d l_ve f_offset (eb I k ,chan);
If (vel_offaet <>ERR) then 

get_midl_vel :•eblk.evont.mese[vol_offeot);
end; 

I 	Set MI DI velocity value In Track Event, 
i f Track Event ie of appropr iate type

\ 
procedure set_m idl_vel(var eblk:track_event_b lock; 

chan,vel: integer); 
vor 

vel_offset : Integer; 
begin 
vel_offeet:•mldl_vel_offset(eblk,chon); 
If (vel_offset <>ERR) then 

eb lk. evont.meea[vo l_offeet]:•vel; 
end; 

I 	Scale al I MIDI velocity data for 
o channel In o Track Doto b lock 

I 
procedure acale_vel(var tdi ,tdo:track_data_block ; 

chan: integer; vel_fact : real); 
vor 

curr_vol : integer; 
beg i n 
reset track dota(tdl); 
reset_track_data(tdo): 
while not(tdi.edat) do 

begin 

next_track_event(tdi); 

curr_vel :• get_mldl_vel(tdl .curr,chon) ; 

i f (curr_vel <>ERR) then 


set_m Id l_vo I ( td I. cur r , chan, t runc(cur r _vo 1• vo l_f act)): 
store_trock_ovent(tdo,tdl.curr): 
end; 

end; 

serve as an introduction to the 
subject. 

One of the most common actions 
you might want to apply to MIDI data 
is to change the pitches in a track data 
stream by a constant factor (transposi­
tion). The procedures and functions 
for processing MIDI key data (listing 
6) provide the necessary tools. The 
functions get_midi_key and 
midi_key_offset work together to 
return the key (pitch) value from a 
track event's message portion. These 
functions check to determine whether 
the track event is of the proper type 
(i .e .. whether it represents a MIDI com­
mand where a key va lue is present) 
and return an error flag if no key data 
is present so that the track event can 
be skipped in any MIDI key process­
ing. Procedure seLJnidi_key sets 
the MIDI key value of a track event (if 
the event is of the appropriate type). 
Fina lly. the procedure trans· 

pose_pitch transposes the key 
(pitch) va lues in all of a track data 
block's (td i) track events. creating a 
new track data block (!do) containing 
the pitch-altered track events. Note 
that all the key processing routines 
accept a MIDI channel input (chan) as 
the targeted MIDI channel for the 
transposition action. Also note that 
the transpose_pitch uses the func­
tion midi_data__limit to ensure that 
the transposed key data does not fall 
outside the range of valid MIDI data. 

Another usefu l MIDI processing ac­
tion is to scale or change (mu ltiplying 
by a constant) al l MIDI velocity (loud­
ness) values in a track data stream. 
The MIDI velocity data procedures 
and functions (listing 7) provide this 
capability. These routines are written 
and function analogously to the MIDI 
key processing routines discussed 
above. 
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Listing 8: Procedures and fu11cLio11s for processing MI DI channel data . 

l 	Redirect MIDI channel doto In o 

Track Doto Block to a new channel 


l
procedure chonge_chon(vor tdl , tdo:trock_doto_b lock; 

old_chon,new_chon:byte); 

begin

reset_troek_dato(tdl) ; 

reset_trock_doto(tdo); 

while not(tdl.edot) do 


begin

next_trock_event(tdl); 

with tdl .curr do 


begin 
i f (event_type - MIDI_RS) and 

(m ld l_ehon(runnlng_stotus) • old_chon) then 
event .mess[1]:•((event.mess[1] and $F0) or new_chon);

store_trock_event(tdo,tdl .curr); 

end; 


end; 

end; 


I Extract a single MIDI channel from a Track Doto Block 

procedure extroct_chon(vor tdl,tdo:track_dota_block ; 

chon : byte):


begin

reset_trock_doto(tdl) ; 

reset_trock_doto(tdo);

while not(tdi.edot) do 


begin 

next_trock_event(tdl); 

with tdl.curr do 


begin 

if (event_type In [MIOl_RS,MIOI])


and (midl_chan(runnlng_stotus) <> chon) then 
begin I convert to NOP J 
event_type:-MARK; 
event_ I en :•2; 
event.meas(t]:•NOP; 
end; 

end; 

store_track_event(tdo,tdl .curr);

end; 


end; 

f Fiiter a MIDI channe l from a Track Doto Block 

I 

procedure fl l ter_chon(vor tdl,tdo:trock_doto_block; 


chon :byte);
begin 

reset_trock_doto(tdl);

reset_trock_data(tdo); 

whi le not(tdl.edat) do 


begin 

next_trock_event(tdl);

with tdl.curr do 


begin 

If (event_type In [MIOl_RS, MIDI)) 


and (mldl_chon{runnlng_stotua) • chan) then 
begin I convert to NOP I 
event_type:-MARK; 
event_ len:•2; 
event.meaa[t]:•NOP;
end; 

end; 

1tore_track_event(tdo,tdl.curr) ; 

end; 


end; 

The channel processing 
routines modify the 
portion of a status 
byte that sends a MIDI 

message to one of 16 

possible MIDI devices. 

The MIDI channel portion of the 
MIDI status byte directs a MIDI 
message to one of I 6 possible 
destinations (synthesizers or other 
MIDI devices). Often. you need to 
modify the channel information in 
one way or another. The MIDI chan­
nel processing routines (listing 8) pro­
vide a number of useful routines of 
this nature. Procedure change_ohan 
redirects all of a track data block's (tdi) 
track events for a given MIDI channel 
(old_ chan) to another channel 
(new_chan). creating a new track 
data block (tdoJ. Procedure 
extracLchan extracts a single MIDI 
channel's track events from a track 
data block. The procedure passes that 
channel's track events unaltered to 
the output track data block while turn ­
ing track events for all other MIDI 
channels into NOP (no operations) 
events. Procedure filter_ chan per­
forms the inverse of th.e operation 
performed by extracLchan. passing 
track events for all channels except 
the channel designated for filtering. 

EVENT TIME QUANTIZATION 
A final example of MIDI processing in­
volves the "quantization" of the 
re lative timing bytes in track events 
received from the MPU-40 1- This pro­
cess consists of synchronizing the 
track event to the nearest multiple of 
a fixed timing constant quantum. 
While there are many possible ways 
to approach this problem. I have 
selected an algorithm that seeks to 
minimize the difference in the total 
elapsed time between the input track 
data stream and the output track data 
stream. 
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Listing 9: A procedure for qua11tizi11g timing values for track eve11ts. 

procedure quantlze(var tdl,tdo:track_dato_block ; 
quantu•:lnteger): 

vor 
Actual elapsed tl•e, 
Input track data block 

out_tlme : real; 

ln_tlme : real; 

Actual e lapsed time, 
output track data block 

etlme: Integer; Temporary atorage for 
adjuet•ent of event time 

qround : Integer; Rounding ter• 
begin 

reset track data(tdl);

reset_track_data(tdo); 

qround:•quantu• div 2: 

in_t 1111e:•0.e: 

out_tl11e:•0.0; 

while not(tdl . edat) do 


begin

next_track_event(tdl); 

wi th tdl.curr do 


begin 

etl11e:•event.tlme;

f Adjuat In/out time variance I 

etime:•etlme - trunc(out_tlme-ln_tlme) ;

I quant lze I 

et l111e:•trunc(quantu• * ((etlme + qround) div quantum));

ln_tlMe:•ln_tlme+event . tlme; 

out_tlme:•out_t lme+etl••: 

event.tlme:•etlme; 

whl le event.t ime > MAX_TIMING_COUNT do 


begin 

store_track_event(tdo ,OVFL_EVENT); 

event.t lme :•event.tlme-MAX_TIMING_COUNT ; 

end; 


atore_track_event(tdo,tdl .curr): 
end; 

end; 
end; 

Listing JO: A sample '1rogram usi11g several of the MIDI processi11g routines 
discussed . 

var 
tdt1,tdt2: track_dota_block; 

begin f •oln I 
lood_track_data(tdt 1); 
di1p_trock_data(tdt1);
reod l n; 

wrl teln('Tran1po1lng pitch for channel 0'); 
tronapose_pltch~tdt1,tdt2,0,6);
dump_track_data tdt2):
sove_track_data tdt2); 

wrlteln('extroctlng channel 0') ; 
extract_chan(tdt1,tdt2,0) ; 
disp_trock_data(tdt2); 
save_track_data(tdt2) : 

writeln( ' fl lter lng channel 0');
filter_chan(tdt1,tdt2,0); 
dlsp_track_data(tdt2):
save_trock_data(tdt2); 

end. f main I 
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Procedure quantize [listing 9) main­
tains running totals (in_time. ouL 
time) of the elapsed time in the input 
track data stream and the output track 
data stream. respectively. The pro­
cedure uses these totals to adjust the 
relative time of an output event 
before actually quantizing the event 
to the nearest multiple of the quan· 
tum value. If the quantization resufts 
in a relative time for the new event 
that exceeds the maximum possible 
timing count. timing overflow (null) 
events are placed in the output 
stream to represent the excess timing 
value before the track event in ques­
t ion is actually stored. 

While the most accurate means of 
quantizing timing va lues would be to 
convert all the relative event times to 
actual event times before the quan· 
t ization is applied. the algorithm 
presented here yields acceptable 
results. 

MIDI PROCESSING EXAMPLE 
Listing 10 illustrates the use of several 
of the MIDI processing functions in an 
actual program. In each case. a track 
data block is read from an MS-DOS 
file. the MIDI processing action is ap· 
plied. and the resulting track data 
block is wri tten to a new file for fur· 
ther usage. The routines dump_ 
track_data and disp_ track_data 
are used to display the resu lts of the 
var ious processing actions. 

CONCWSION 
While ambitious readers will surely 
find room for improvement and ex· 
pansion on the ideas l have presented 
here. these Pascal routines provide a 
solid basis for understanding the re­
qui rements of MIDI data processing 
in the MPU-401 environment. I hope 
this introduction will serve as a useful 
stimulus to further MIDI programming 
activities. !Editor's note: The programs 
described in this article are available for 
downloading from BYTEnel Listings at (617) 
861-9764 or from BIX (BYTE l11formation 
Excha11ge) . The programs are LISf l .PAS. 
LISf2 .PAS (etc.). through LISflO.PAS. 
writ!e11 in Turbo Pascal for the IBM PC. and 
MPU40!.PCF. written in PCJF'ORTH. You 
will need Turbo Pascal and PCIF'ORTH to run 
them. The listings in this article are also avail· 
able 011 disk. See page 44 5 for details.I • 
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Princeton Gra 
Ina class a~ 

When you put Princeton Graphic Systems Monitors to work 
with IBM's new graphics cards, you step up to a new class of 
performance. Exciting RGB color, sharp, crisp graphics and text 
and Princeton's quality and dependablllty •••all at a great price! 

Our full Une of monitors clearly demonstrates why Princeton 
Is an Industry leader In high-resolution technology. 

Princeton SR-12P Color Monitor Princeton HX- 12E Color Monitor 
The first IBM compatible monitor available for the IBM The superior choice for use with IBM's Enhanced 
Professional Graphics Contro11er.* Graphics Adapter.* 

COMPARE: Princeton 
SR·12P 

IBM 
5175 

Dot Pitch 
(The lower, the better.) .26mm .31 mm 

Sugg. Retail Price 
(The lower, the better too!) $999 $1295 

Warranty 1 Year 90 Days 

COMPARE: Princeton 
HX-12E 

IBM 
5154 

Dot Pitch .28mm .31mm 

Sugg. Retail Price $785 $849 

Tinted Black Matrix Tube Yes No 

Warranty 1 Year 90 Days 

Designed for demanding professionals who won't settle 
for anything less than the finest color graphic capabil ities. 
Displays more than 4,000 brilliant colors ... features an 
anti-reflective coated black matrix tube for less fatigue 
and eye strain. You get the sharpest graphics and text .. . 
at a substantial savings! 

Ideal for most computing applications, the HX-12E offers 
64 high-resolution colors and easy-to-read text. It gives 
you sharp colors, crisp characters ... for less eye strain 
and easier viewing, hour after hour. Built-in versatility 
also allows you to display 16 colors with the IBM Color 
Graphics Adapter* automatically: 
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phic Systems 
ovethe rest 

Pl'lnceton HX-9 Serles 
For more performance in less space, the Princeton 
HX-9 series is in a class by itself. 

Nobody else- not even IBM- offers a 9" , high-resolution 
RGB color display. The HX-9 and HX-9E feature a super­
sharp .28mm dot pitch tube for crisp, clear text and 
graphics. Nonglare screens for less eye strain. The built­
in tilt-and-swivel base allows you to adjust the screen to 
a comfortable viewing angle. Select green or amber dis­
play modes with built-in green/amber switch. 

Full IBM compatibility enables you to use the HX-9 or 
HX-9E with the IBM Color Graphics Adapter.* The HX-9E 
gives you added flexibility of full compatibility with the 
IBM Enhanced Graphics Adapter.• 

Our other monitors also give you full IBM 
compatibility: 
Princeton SR-12 Color Monitor- boasts twice the 
vertical resolution of the IBM Color Display .. .when used 
with graphics adapter cards such as the Sigma Designs 
Color400. 
Princeton MAX-12 Amber Monochrome Monitor­
ergonomically designed to give you up to 15•• shades 
of high-resolution amber ... plus high-resolution text and 
graphics when used with a monochrome card. 

1984 and 1985 winner of the 
PC World "World Class PC Competition"! 

Princeton HX-12 Color Monitor- 16 sharp, clear colors 
and superb character definition make the HX-12 the 
winning choice among monitor users ... 

COKPARI co~yare 

•:· -: p 

Princeton HX-12 IBM5153 

COMPARE: Princeton 
HX-12 

IBM 
5153 

Dot Pitch .31 mm .43mm 

Nonglare Screen Yes No 

Warranty 1 Year 90 Days 

See the clearly superior Princeton Monitors at your Autho­
rized Princeton Graphic Systems Dealer. For the dealer 
nearest you, please call: 800-221-1490 (Extension 1604), 
609-683-1660 (NJ only), Telex: 821402 PGS PRIN. 

Princeton Graphic Systems. 601 Ewing Street. Bldg. A. 
Princeton, NJ 08540. 

• Or equivalents. 
· • When used with IBM Color Graphics Adapter or equivalent 

IBM is a regls1e1ed trademark ol lnlemational Business Mactwies Corporation. 
Sigma Designs Color 400 is a registered trademark of Sigma Designs, Inc. 

GRAPHIC SYS T EMS
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REvrEwER's NOTE.BOOK ACCORDING TO ERIC JENSEN. the Atari 520ST is a very appealing machine 
b~ 1011 Ed1mrds . ..... . .. . •..... . ... 231 and may well become popular. His praises and concerns are simi lar to those 
THE ATARI s2osr voiced in BYTE's product preview (January. page 84). but Eric also adds some 
by Eric lense11 . . ............ .. . . ... 233 special insight. And while he concludes that he would not be comfortable 
CoMPAO DEsKPRo 286 with the 520Sf as his primary machine. the newly released Atari I040Sf does 
by Stan Miastkowski ..... ..•.. .... .. 243 address many of his concerns. 
TELE-286 The Compaq Deskpro 286 resembles the IBM PC-compatible Deskpro but 
by Wayne Rash Jr.... . . ...•......... 251 has many more options. Stan Miastkowski reviewed the Model I . whose basic 
Mix c configuration includes 2 56K bytes of RAM, a 1.2-megabyte floppy disk drive. 
by Ric.hard Greha11 . ..... .. ......... 257 and five expansion slots. 
Fou11 MIDI INT£RFAC£S Wayne Rash reviews the TeleVideo Tele-286. an IBM PC AT compatible that 
by Roger Pawell and Richard Gref1a11 ...•• 265 runs at 8 MHz and comes with a standard 44-megabyte hard disk drive. He 
CoNcERTWARE+ AND SoNcPAINTER enjoyed working with the clone. although he found the documentation wanting. 
b~ Mario Sergio Bernardo . .. ... ....... 273 The price of the Mix C compiler seemed too good to be true. so Richard 
THE KuRzwE1L 250 D1c1rA1 SYNTHESIZER Crehan. a BYTE technical editor. took a long hard look. He discovered that 
by Cfiristoplier Morgan . . .. . .......... 279 the product was full-featured and that the documentation alone was worth 
REv1Ew FEEO~K ................. 289 much of the cost. We should note also that Mix now provides a utility that 

clears up one of Richard's main reservations. Using their SIO MASM utility. 
you can now link object files created by Microsoft's MASM or M80 assemblers 
into your Mix C programs. 

We have three reviews in support of the music theme. Roger Powell and 
Richard Crehan have investigated four MIDI interfaces that will allow you to 
use powerful MIDl-€quipped 'keyboards and hardware with your Commodore 
64. IBM PC. Apple II, or Macintosh. 

Mario Bernardo examines two music software packages for the Macintosh. 
As a musician. he recommends Concertware+ as a fine tool for music com­
position but has serious reservations about SongPainter. 

Finally. Christopher Morgan presents the Kurzweil 2 50 Digital Synthesizer. 
an impressive. sophisticated machine with 3 .6 to 6 megabytes of ROM. 
68000-based hardware. and a grand-piano sound. The price is high. but the 
technology providing the state-of-the-art music-development environment has 
lasting implications. 
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A FRIEND INDEED. 

Face it. Everybody needs somebody some­
time. And even the best PC occasionally 
needs help with faulty power. 

So give your hard disc or critical-use 
system LINE 2 power conditioning. And 
eliminate those nagging problems that your 
PC can't prevent. Like voltage sags and 
surges. Brownouts. Spikes. 

UNE 2 Power Conditioners are designed 

specifically with your PC in mind. High 
inrush currents don't affect them. Neither 
do power problems. And they're amazingly 
economical . 

A LINE 2 Power Conditioner can be 
your PC's best friend. And a friend in 
need is a friend indeed. Call us today at 
(619) 279-0831 , or contact your local 
Square D distributor. 

A Su bsldfary ol Square D Company Inquiry 354 for End-Users. 
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R· E·V· I·E·W·E·R'S N·O·T·E·B·O ·O·K 


There were many interesting prod­
ucts at the West Coast Computer 

Faire in San Francisco. Without a 
doubt. the most intriguing was David 
Small's MacCartridge. a cartridge-disk 
combination that allows 1-megabyte 
Atari SIS to run Macintosh software 
faster. without modification. and using 
Atari's excellent and larger mono­
chrome monitor. The product is real. 
but it may never be marketed. 
because Apple must approve its use 
of the Macintosh ROM. Still. I had to 
suppress a chuckle at the thought of 
using MacCartridge to run Meacom·s 
Apple II emulator. 

Speaking of which. I was also im­
pressed with Mimic lnc:s Spartan. an 
Apple II + emulator for the Com­
modore 64. The $299 unit includes 
eight standard Apple-compatible pe· 
ripheral slots. and it runs DOS 3.3. 
Applesoft. Integer BASIC. Apple 
Pascal. and CP/M (with a Z80 card). A 
DOS card allows your 1541 drive to 
read both Apple and Commodore 
disks and. because the emulators 
have their own CPU and two video 
outlets. you can run both Commodore 
and Apple software at the same time 
(to different monitors. of course). 

There are yet more peripherals for 
both the Amiga and the ST. Micro 
Forge showed a seven-slot expansion 
box for the Amiga. The system can 
hold two 10- to 40-megabyte hard 
disk drives and comes with a 130-watt 
power supply. Developers in need of 
RAM disks and workspaces for use 
with audio and video digitizers may 
also appreciate Comspec's $1079 
2-megabyte memory board. which 
comes with a pre-installed RAM test. 

For the ST. Supra is now supplying 
I0- and 20-megabyte hard drives. the 
latter at the Faire for $799. The 
display unit at the Faire impressively 
flashed 32K-byte Neochrome images 
on a color monitor. Finally. LogiKhron 

has perhaps the first cartridge utility 
for the ST. a S 50 clock card with an 
internal battery that automatically 
loads the date and time into the ST 
when you boot. 

1\vo applications stand out. For the 
Amiga. there is Aegis's Animator. 
which is bundled with their Images. 
The Animator. a color animation tool. 
allows you to create 32-color objects. 
animate them. and create storyboards 
with backdrops from Images. You can 
alter the position. shape. size. and 
color of objects and rotate them or 
plot their path around the screen. 

For the ST. there is Migraph's Easy 
Draw. a ··professional drawing pro­
gram" that requires TOS in ROM. The 
list of features is very impressive. In 
addition to conventional capabilities. 
you can adjust the size of the draw­
ing surface. add shadows. and use 
wedges and arcs. The software can 
support many professional needs. 
from the creation of floor plans to the 
presentation of intricate three-dimen­
sional shapes. 

There were yet more IBM PC AT 
clones and at ever-decreasing prices. 
The Ceptre PC-galaxy Is a $1995 AT 
compatible with eight slots (three of 
which are PC-compatible). a 6-MHz 
clock upgradable to 8 MHz. a 
1.2-megabyte drive. and a 195-watt 
power supply. The Cranium 286/10 AT 
clone costs $3050. which includes a 
2 3 5-watt power supply. 12 slots. 
6-MHz or IO·MHz clock speed. and a 
31-megabyte hard disk drive. 

For IBM users. there is Software 
Carousel from Softl.ogic Solutions. a 
S50 utility that accesses extended 
memory. allowing you to run up to 10 
programs. each at the touch of a key. 
Every program can use all available 
system RAM because the software 
employs a virtual memory manager 
that can use lower RAM. AT extended 
RAM. "above board" RAM. or even 

disk space as a reservoir. And by 
establishing the amount of RAM each 
program will use. you can switch im· 
mediately among applications. paus­
ing one while running the next. 

And. for the PC. there is Finally!. a 
subroutine library for compiled BASIC 
from Komputerwerk that contains 
over 100 utilities that you can include 
in your sauce code or link to your ob­
ject code at run time. The utilities in· 
elude a variety of general and geo· 
metrical mathematical functions. file 
and directory control. medium- and 
high-resolution graphics. hardware in· 
terfacing. number conversions. key­
board. printer and screen control. 
string handling. and sorting routines. 

Lest Macintosh users feel slighted. 
I have enjoyed Affinity's 'Tempo. ver­
sion I. I. a macro facility that allows 
you to record and later replay key­
strokes and mouse clicks. There are 
some special features. For example. 
you can make the playback of a 
macro conditional upon text in a 
document or the value of a spread­
sheet cell. Macros are indispensable 
for carrying out repetitive tasks. but 
you will also enjoy automatically 
opening applications from the Flnder 
and including dialog boxes within 
your macros. Unlike many macro facil­
ities on the IBM PC. macros will only 
play back within the application in 
which you created them . You can sus­
pend them by simply holding down 
the mouse button and even edit them 
during the pause. 

A nd the reviews business goes on. 
We are organizing a jo int review 

of new Modula-2 compilers for the 
Atari ST. Macintosh. and IBM PC A 
Laser 12 8 is en route to a reviewer. 
and we are preparing in-house the for­
mal review of the Amiga. 

-Jon Edwards 
Tedinical F.diwr. Reviews 
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Amdek challenges you 

to read between the lines. 


Not all monitors are created equal. What's more , the 3-position text 

And no monitor in this price range switch enables you to choose green,
All 350 of 'em. 

can equal the new Amdek Color 722. 

What makes the 722 RGB monitor so distinctive? 
For one, a dual frequency output that is capable of 
supporting IBM's Enhanced Graphics Adaptor. The result 
is 350 lines of resolution, assuring you of a sharper, 
crisper image that makes your graphs and charts look 
more like a work of art, and less like a rough sketch. 
For another, the fact that the 722 is made by Amdek 
-where monitors are our only line, not just a sideline. 

The high performance 722 features an etched glass, 
non-glare screen that's easy on the eyes, plus front ­
mounted controls that are easy on the operator. This 
means less eye fatigue and greater productivity. 

amber or full-color type - up to 
80 characters in width x 25 lines of text. There's 
even an optional tilt/swivel stand that allows you to 
select a viewing angle that's most comfortable for you. 

It all adds up to more monitor for the money, and is 
backed by more warranty for your peace of mind . 
Amdek 's warranty protects your investment for three 
full years on the CRT, and two years on all other parts 
and labor. No other monitor warranty offers you more. 

For high resolution performance, see the new Amdek 
Color 722. We know you'll be impressed. After all , 
everytime an Amdek monitor is sold, we know that we 
are putting our image on the Line. 

Inquiry 19 

Clearly the finest in monitors. 
Ut"'L I) ii rC'~ttrt'd 1ndc'm:ar&; of 
b11cmation;;il 8U5tlnctii i'tl!t('h ~· <:orp. 2201 Liv •ly Boulcninl . 1;:1k Grove Village. IL 60007. Phuue: 3121364-1180. TLX: 280-803 



THE ATARI 5 2 OST 


The Atari 520ST is a very ap­
pealing machine. It is a good 
engine for bit-mapped graph­
ics. with a good user inter­
face and an attractive price. 
Still. the review machine had 
too many rough edges to 
serve as my primary ma· 
chine. It is far from portable. 
A two-drive system put seven 
boxes on my tabletop and 
required four wall outlets. 

The processor and each 
disk drive have separate 
power supplies and the four 
power switches are incon­
venient. I don't like leaving 
the power supply plugged in 
while its output is turned off. 
It draws some power. and I 
worry that the system will 
be susceptible to power-line 
glitches even while turned 
off. The practical solution 
seems to be to use a 
switched outlet box. 

BY ERIC JENSEN 

A good engine 


for bit-mapped graphics 


at an attractive price 


HARDWARE 
The hardware appears clean. The 
8-MHz clock rate (a bit faster than 
either Macintosh's or Amiga's) prob­
ably translates to about half a million 
typical instructions per second. There 
is no other special display support 
hardware. and none is needed for 
windowing applications. The display 
appears to be properly interleaved 
with the processor so that they do not 
have to wait for each other. The dis­
play generator is an interesting com· 
promise. For the monochrome dis· 
play. it fetches a word of data and 
shifts it out a bit at a time to deter­
mine the color for 16 successive 
pixels. For the color displays. it fetches 
either two or four words in sequence 
and shifts out a bit of each to develop 
a color lookup-table index . Again. 
there are 16 shift cycles before the 

next words must be fetched. Thus you 
have neither the situation in which all 
the bits describing one pixel are in 
one word. nor that in which the most 
significant bits for all pixels are con· 
tiguous in memory. 

As long as this arrangement is hid­
den under GEM-as it should be for 
almost all users-this is fine. but there 
are a couple of cases in which it could 
be inconvenient. If you were to use 
multiple planes of memory (with a 
degenerate color map) to represent 
multiple overlayed images. then the 
images would be inconveniently inter· 
twined. If you have to mask out an ir­
regular region in a picture. then you 
have to know not only the number of 
words in a scan line but also the spac· 
ing between words. which may not be 
the same in the image and the mask. 

The 512 K bytes of RAM is 
enough for most program­
ming. although the operating 
system for the reviewed ma· 
chine used more than 200K. 
!Editor's note:Tlie latest production 
units for llie 520ST and 1040Sf 
have TOS i'1 ROM.I In addition. 
the screen uses at least 32K 
more. 

The displays are very crisp 
and clean. with enough res­
olution to draw pictures of 
good quality. The 12-inch 
screens provide almost twice 
the area of the 9-inch Macin­
tosh screen. The SMl24 
monochrome monitor pro­
vides a 640· by 400-pixel dis­
play. This allows 22 lines of 
110 characters in the direc· 
tory font. or 20 lines of 77 in 
the standard font used in 
BASIC windows (allowing 
window borders). which is 
enough to do a fair job of 
emulating a dumb terminal. 
There are about 7 7 dots to 

the inch horizontally by 65 vertically, 
which is fine enough resolution to 
make the jagged edges of diagonal 
lines fairly unobtrusive. 

You can run the SCl224 color moni· 
tor in two modes (640 by 200 pixels 
with 4 colors or 320 by 200 pixels 
with 16 colors) . The lower resolution 
mode is the operating system's initial 
choice. This keeps the aspect ratio of 
icons the same as on the mono­
chrome monitor and simply doubles 
their sizes. The jagged edges are 
noticeable here but not particularly 
offensive. I was very impressed by the 
lack of colored "shadow" edges on 

("mli11ued) 
Eric lense'1 (50 Carriage Lane. Bedford. NH 
03102) is a programmer for Hasted1 l'1c. His 
interests include artificial inte/ligence. math 
a11d logic, a11d displays. 
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REVIEW: ATARI 520ST 


Windows are not erased 
as neatly as they 
might be-you often see 
that every underlying 
window gets a "please 
clean up'' signal. 

window borders and characters. An­
other plus is that you can work in 
black and white on this color moni­
tor without eyestrain. 

The disk drives use 356K-byte 3~­
inch floppy disks. They seem reliable. 
but I had several problems. First. the 
cables are so short that most users 
will choose to put the drives to the 
left of the keyboard. If you try to put 
them on the right. they will block the 
mouse connector or sit at an uncom­
fortable angle. Second. you can press 
the eject button to remove disks. but 
the manuals do not explain whether 
it is safe to reset the machine or 
power down without first ejecting the 
disk. The eject button was also a bit 
inconsistent-crisp one time and 
mushy the next. Finally. the documen­
tation does not explain that. in a two­
drive system. the drive closer to the 
processor automatically becomes 
drive A. There are no switches to set 
or jumpers to connect. There is also 
no comment Indicating that you can­
not daisy-chain a third drive. 

The two-button mouse has a good 
feel. You can remove the ball for 
cleaning. which is a nice feature not 
present on some professional work­
stations. However. I had one problem: 
I found double-clicking the buttons to 
be very difficult. even after adjusting 
the delay with the control panel. 
Perhaps Atari should be measuring 
up-to-down transition time rather than 
down-to-down. Perhaps button de­
bouncing logic gets in the way. 

Finally, the keyboard has about the 
same key feel (and exactly the same 
key spacing) as the Digital keyboard 
I use every day. so I like it. The oddest 
feature of the keyboard is the rhom­
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boid shape of the function keys. which 
are almost lmposslble to hit without 
hitting their neighbors. 

GEM 
GEM appears to be a solid product. 
with a few excesses and inconve­
niences. but pretty well on target for 
anything short of animation. It in­
cludes calls equivalent to most of the 
Graphics Kernel System (GKS) used in 
many standard graphics programs. 
but it may be weak in the area of par­
tially redrawn pictures. 

Windows are not erased as neatly 
as they· might be- you can often see 
that every underlying window gets a 
'"please clean up" signal. And after 
clicking the mouse on any of the 
window-change bars. the cursor was 
not redisplayed until the mouse was 
moved. One of the few bugs I en­
countered here was a requirement 
that a window be retitled after it is 
moved. It seemed to acquire a new 
name on its first movement but not 
thereafter. 

Atari's TOS. on the other hand. has 
a number of holes. I haven't docu­
mented any crashes. (It appears that 
memory may not completely recover 
when you change disks. leading to 
eventually running out of storage. but 
I haven't proved it. If so. it takes quite 
a few disk changes to run out of 
space.) I have. however. stumbled over 
a fairly steady stream of minor 
nuisances and cosmetic inconve­
niences. Exiting from a program back 
to the operating system. for example. 
does not reinitial ize the color map: if. 
therefore. a program changes the 
colors to black and white. you might 
get back to the desktop and not see 
anything. Selecting textual instead of 
icon directory displays and then 
changing from low resolution to 
medium resol ution leaves both icon 
and textual formats selected for the 
next directory display (and picks icon). 

As a whole. though. 10S is a reason­
able operating system. It provides a 
file system that looks almost identical 
to that in MS-DOS. with directories 
and subdirectories (called "folders" in 
the desktop idiom) and files with date 
and time stamp. (This latter feature is 
less useful than it should be because 
the clock resets with the processor. 

and it is easy to forget about it.) 
The desktop command interface 

does a pretty good job of providing 
most of the commands possible with 
MS-DOS. My MS-DOS manual lists 31 
commands. Fourteen translate direct­
ly. eight are simply calls to standard 
utility programs (two of which are pro­
vided here). six make no sense in 
translation (such as setting the 
prompt on the command line) . and 
the last three are more difficult. 
Renaming a file requires selecting the 
file. getting a menu of "File Info.'' and 
overtyping the filename in the menu. 
Defining environment variables and 
creating batch jobs seem impossible. 
and commands that take arguments 
are a bit inconvenient. (The devel­
oper's package includes most of the 
missing utilities and a textual com· 
mand interface that looks a lot like 
MS-DOS.) 

The desktop is clearly much simpler 
than that provided with the Macin· 
tosh. Most of the basics are there. but. 
for example. there is no choice of font 
or type size from the main menu bar. 

ATAR.I BASIC 
The only languages that come bun­
dled with the machine are Logo and 
BASIC. The BASIC on the review ma­
chine is modern. flashy. and huge. It 
will be more usable with the operat­
ing system in ROM, but with TOS in 
RAM. I had to disable graphics buf­
fering and dimension the array as an 
integer array in order to use an array 
of 7000 elements. Still. Atari BASIC 
was considerably more than the 
minimal textbook language. It per­
formed the BYTE computational 
benchmarks about twice as fast as an 
IBM PC. while apparently accumulat­
ing fewer floating-point errors. and it 
moved files about a third as fast 

The most obvious feature of the 
BASIC is its use of four windows- a 
command window at the bottom. a 
listing window at the upper left. an 
output window at the upper right. and 
an edit window pushed behind all of 
the above. Atari BASIC is smart 
enough to fill the screen on either the 
monochrome or the color monitor­
a feature missin€ on the TOS desktop. 
There is an inconvenience here. 

(co11finuedl 



AT A GLANCE 

Name 
Atari 520ST 

Company 
Atari Corp. 
1196 Borregas Ave. 
Sunnyvale, CA 94086 
(408) 745-2000 

Components 
Processor: Motorola 68000 
Memory: 512K bytes of 
dynamic RAM 
Display: 12·inch monochrome 
or color 
Graphics: Three modes, 640· 
by 400-pixel monochrome, 
320 by 200 with 16 colors, 
and 640 by 200 with 4 colors 
Keyboard: 94·key Selectric· 
style QWERTY keyboard with 
numeric keypad , cursor 
conlrols, and rhomboid 
function keys 
Sound: Three independent 
sound channels from 30 Hz 
10 125 kHz 
Floppy disk drive: Bundled, 
external 3V~-inch single-sided 
double-density drive with 
capacity al 360K bytes; 
system supports maximum of 
two floppy disk drives 

Interfaces 
MIDl·in and MIDl·OUI ports 
Monitor port (supports RGB 
analog, high-resolution 
monochrome) 
Centronics parallel printer port 
(supports Epson-compalible 
printers) 
RS.232C serial port 
Floppy disk port 
Hard disk port (10-megabit­
per-second DMA transfer rate) 
128K·byte ROM cartridge port 
Ports for mouse or two 
joysticks 

Bundled Software 
Atari Logo, Atari BASIC 

O.pllonal Peripherals 
SF354 single-sided 

drive 
SF314 double-sided 

drive 

$199 

$299 

Price 
Monochrome system 
Color system 

$799 
$999 

0 200 400 600 800 
MEMORY SIZE IK BYTES) DISK STORAGE ( K BYTES) 


0 400 800 1200 1600 2000 


BUNDLED SOFT WARE 
0 2 

PACKAGES 
6 B 10 

PRICE 
0 

1$ 1000) 
2 6 8 10 

11111 ATARI 520ST wmm IBM PC ~ ~APPLE DE 

The Memory Size graph shows the slandard 
and optional memory available for the com· 
puters under comparison. The Disk Storage 
graph shows the highest capacity for a single 
floppy disk drive and the maximum standard 
capacity fo r each system. The Bundled Soft­
ware Packages graph shows the number of 
software packages included with each system. 
The Price graph shows the list price of a syslem 

configured with l'NO disk drives, a monochrome 
monitor with connection apparatus. a printer 
port and serial port. 256K by1es of memory 
(64K bytes for 8-bit systems). the standard 
operating system for the computers under com­
parison, and the standard BASIC interpreter. 
Note that the price of the Atari 520ST includes 
512K bytes of memory and a second single· 
sided drive. 
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The ST ports include MIDI in and MIDI out, a Centronics parallel Inside the Atari 520ST. 
printer port. an RS-232C serial port, and a DMA port. 

DISK ACCESS IN BASIC (SEC) BASIC PER FORMANCE (SEC) 

250 250 .­--------====­----------­-, 

WRITE READ SIEVE CALCULATIONS 

SYSTE M UT1LIT IES fSECl SPREADSHEET (SEC) 

40K FORMAT/DISK COPY 40K FI LE COPY 

- UARI 5ZOST 

The graphs for Disk Access in BASIC show how long it takes lo write The System Utilities graphs show how long it lakes 10 formal and 
and then read a 64K·byte sequential text file to a blank floppy disk. copy a 40K·byte file using the system ublities. The Spreadsheet graph 
(For the program listings see BYTE's lnsids the IBM PCs, Fall 1985, shows how long it takes to load and recalculate a 25· by 25-cell 
page 195.) The Sieve graph shows how long it takes to run one itera· spreadsheet in which each cell equals 1.001 times the cell to its left. 
tion of the Sieve of Eratosthenes prime-number benchmark. The Tests for the Atari 520ST were done using lOS and Atari BASIC. Run· 
Calculations graph shows how long it lakes to do 10,000 multiplica· ning the Sieve on the Atari required that we dimension lhe array as 
lion and 10,000 division operations using single·precision numbers. an integer array. 

50 ....---------------------. 25 ,....---------------------. 

s 1-­---­
N/Ao- ---­

REC ALCULATE 

fil@'.3.)teM PC 

LOAO 

~APPLE OE 

236 B YT E • JUNE 1986 



can cross the bridge to Modula-2 with ease. 

odula-2 at it absolwe best. It's a fully integrated development 

.-..i•mtmmenl that takes into account what you need as a programmer. Without leaving 
e Editor, you can call the compiler, linker and utilities. 
With Logitech's Modula-2, you'IJ have the ability to edit several files at once, 

comparing, window to window, various code modules. You can even move fro m 
window to window compiling, linking, debugging and running. 

The compiler has the kind of power and room to breathe that you really need in 
today's complex applications. It is as easy to use as Turbo Pascal, without your 
programs bemg Limited to 64K of code. _ 

At you r command will be the libraries of modules that make Modula-2 a 
programmer's dream. It has essentially the same structure as Pascal with the major 
addition of a library organization of code modules that allow you to put together 
programs on a solid block-by-block, foundation of proven code. 

Whether you're working with a module of your own making, or one of the many in 
our library, you'll find the system by which each module is identified, described and 
stored an organizational masterpiece. And that's at the heart of Modula-2. 

Underneath the sophisticated system is a Modula-2 compiler that is the result of 
years of development and proven use in industry. We run on the Vax', and we run on 
the IBM PC. And the code is portable-from one to the other. 

BeJt ofall . . . you can have it right now! 
Logitech Modula-2/ 86 omplctc wi1h Editor. Run Time Debugger (source level) Much more sgg 	 Run Time Sys1cm, Linker. Cursor-posi­ S69 powerful than jusl a symbolic RTO. 

tioning debugger, 8087 Software Em ula· Display source code, dala, prcx:edure call 
tion, BCD module, Logitoch's extended chain and raw memory. Set break points. 
libra.ry, U1ili1y 10 generate standard .EX a~sign values lo v riable , pinpoint and 
files. Turbo Pa cal (and standard Pascal , identify bugs in your source. The ul1ima1e 
100) to Modula-2 translator (included profcssional's tool! 

without d1arge 1m1il II/ I /86), and much . 
 111111 Package Feature u post-mortem de· 
much more! $ bugger for static dcburu;rng. If a program 

l.ogilcch Moduilt·2/ 86 wilh 8087 •upporl. Even if 49 you've wrillen crashes at run time , the

$129 you haven' yet l;O llcn a~ 808~ CO·pro­ situation is frozen, and you can pinpoini , 
OCssor, you can sull use th LS version. in sou roe, the cause of 1hc error and the 

data al 1ha1 moment. Also includes aLogitt ch Modula-2/ 86 Plu For machines with 
disassembler, a cross rercrcnc:e u1ili1 y and S}89 512 K or more. Takes advan tage of the 

larger memory 10 increase compilation a ··version" utility that allows condi1ionul 

speed by 50%! Sup pons 80186 and 80286 compilation. 

as well as &086 and 80&8. Includes 8087 Ma lle Ul ilil} Auromatically selects modules af­

and 80287 suppor1, 100. S29 fcc1cd by code changes for quick and 


Window l'ack•gc Now you can build true win­ minimal re-compilation and relinking. 
S49 dowing inio your Modula-2/ 86 code with Even ricurcs out dependencie for you . 

ca.~e. too. Very powerful and ve ry full. ye1 Lib111ry ourcts Source code for our major library 
only 15K in siic. eaturcs virtual screens, s99 ~rndules is no~ ava.ilable- for CUSIOmiza· 
co lor support, overlapping windows and a uon or exempllfica11on. 
var iety of borders. ROM r~ckage Iryou need 10 produce rommable 

code, call our 800 number for further 
informa1ioo on this package. 

To place an order call our special toll free number 

800-231-7717 

in California 

800-552-8885 


I'd like to take the next 
• Yes' logical step in programming. 


Please send my copy of Logitech Modula-2/ 86 

to the fo llowing addre s: 

D VISA D Mas1erCa.rd D Check Enclosed 

Gard Numb•< Expira \Kin Dale 

Sogna1uro ---------------- ­

ADdro•• _________________ 
: 
• 	 City -------------------

Slale _ __ Zlp Pt>oaeC---1-----­
H . th • -ti-l'_d_l'k-- And -·~Jude .... lndlca'-' It' em•· 

ere s e con..gura on 1 e: 1·~ " '8 ...., ~ 
D Lnnitecli Madula·2/86 $89 D Wlnelow Package $49 -,, 

0 L09itedl Modula·2/86 S129 D Aun Time Debugger $69 


With 8087 Supp<l(I (srurce level) 

D log1tedl Modula-2 /86 Plus $189 D Utililies Package $49 

Please add S6.50 IOI shipping OMake Ulilily S2'9 

and hand~ng. D libtary Sources S99 

Total enclosed$ _____ 


!CaMO<~resl(lefll$, ~>e~ •PIJlot•ble saleo 1..I 

~ LOGITECH 

LOGITECH. Inc. 


BOS Veterans Boulevard 

Redwood City. California 94063 


Telephone (415) 365-9852 

for f1'0IJ01IO ~. pleH.e CXl!llact 

• LOGtTECH SA 
Box 32, CH-1143 Apples. SWitzerland 


Telephone 41 (2t) 774545 

• ..... .. .. .... . ........ ·• . .. ............ . ...... ii • •• 


Please call our 00 line for: CJ lnforma1ion on our •VAX version CJ Si1e licen e and Univcrsiw Discounts Cl Dealer and Dis1ribu1or information 

'Turbo Pa1'Ctll 1s a rl!1)1s1or0d llademark ol 8atlal\d 1nterna11ona1 
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REVIEW: ATARI 520ST 


The developer's package 
includes a C compiler. 
linker, and debugger, 

and the glue to hold 
them together. 

though . The BASIC automatically 
wraps text to the next line after 80 
characters. but a color window line 
holds only 38. and monochrome 77. 
so you can never see all of a long line 
without panning. All the normal win­
dow controls are available. so each 
window can be repositioned. resized. 
or even closed. You will soon discover 
the convenience of being able to keep 
an old listing on the screen in one 
window while you type modifications 
into another. 

The editing features are woefully 
short of general word processing. You 
can move the cursor (with the cursor 
keys but not the mouse) and overtype 
characters fairly easily. but inserting 
new characters requires cursor posi­
tioning with the cursor keys. men u 
selection with the mouse. and finally 
the insert from the keyboard. 

Perhaps the most usefu l extension 
of this BASIC is its ability to call a 
large number of the standard GEM 
display functions. For example. you 
can draw graphs and pictures from 
BASIC without resorting to obscure 
hieroglyphics or pokes. Other modern 
constructs include named subroutines 
and WHILE. 

The developer's package includes a 
C compiler. linker. and debugger. and 
the glue to hold them together. There 
is an adequate editor. It took me 
about 8 minutes to get around the 
edit-compile-link-run loop. with a sur­
prisingly large portion of that time 
spent in the linker sea rching the ex­

tensive GEM libraries. The compiler 
used the standard three passes and 
passed its output to an assembler. 
resulting in at least four trips through 
fi les. The linker took almost as long. 
Note in the benchmark graphs that 
disk 110 is about three times as slow 
as on the IBM PC: a hard disk would 
help considerably. 

CONCWSION 
The Atari 520ST is a very appealing 
system in need of some fu rther soft­
ware development. The user interface 
is easy to learn and use. and the sys­
tem is powerful enough for serious 
work. The developer's package ap­
pears to offer enough tools and ac­
cess to the system internals to suggest 
that software will get written. The 
computer brings the convenience and 
naturalness of the "desktop meta­
phor" down to a lower price bracket. 
and thus a larger audience. It has a 
good chance of becoming a very 
popu lar machine. • 

FREE SHIPPING ON ORDERS OVER $100 

HEWLETT-PACKARD 

PACKAGE HP 11 O.Thir'll<jetOisc Drive ••.•S 2295.00' 

22259 
n~A 

Thinkjet Prin1er .......... . . S 
6-Pen Plo4t"' ..............I 

379.00 
969.00 

9114A 7IOK Oise Drive . . . . . . . . . . S 4125.00 
12143A Th8fmal Printer • . ....•.••. . S 295.00 
12111A Cassette Drive .. .. . ..... • . . s •23.50 
1211124 IL ?tinter .................S 346.50 
12164A llJAS.232 ln1er1ace .... .... . S 227 .15 
92215A 
mt&A 

Laser Jel Toner (Blacll) ..••..S 
Font Camidge . ........... ..s 

79.20 
173.25 

'(LlmltH qu•nlltJ.•) 

HEWLETT PACKARD 

HP.11C Scientific ................$ 41 .95 
HP.12C Financial •..••..••..•.••..S 73.95 
HP.15C Scientific . . ... . ...........s 73.95 
HP·1&C ComP<ll"' Science•.........s 87.95 

HF41CY Scientilic .................S 130.95 
Hl'-4!CX Scienlilic .................$ 187.95 

HP-71 B Handhekl ComP<lle< •.......S 389.95 
New CMT 32K RAM for 710 ......S 139.00 

Coming Soonl 
New HP Csku1a1or Loie. 

Call us for delaits & !he lowest ll"':e . 

Slllhkl'tua w/64K RAM ...............S 215.00 
RAM119ge w/256K RAM ... . ....•.....S 295.00 
Advantage w/128K RAM ......•.•..•..$ 3S9.00 
Pr9vlew .. . . . . . . .. . . . . . . . . . . .. .S 239.00 
RAMY•ntegM/128K .. .•. , .•..•. , .....S 299.00 

COMPUTERS 
Spe"y "IT" 
AT compatable 

Monitor • 1 MB RAM • 80286 
• 1.2MB Floppy • 44MB Fixed 
Drive $3695 

Sharp PC7000 
XT Portable 

25 line LCD • Detachable Key· 
board • 320K RAM • 8086 • 2· 
360K Floppy Drives 

$1395 
AT&T 

4000 Modem ...s 349.00 
Sollc:a11 ...$ 59.95 

P.O. BOX 29639 
WASHINGTON, D.C. 20017 

(800) 544 4442 

in Maryland. call 

(301) 565-3595 

PRINTERS 
Xerox/Dlablo


D-25 2Scps Daisywheel ......•••.S •••9.00 

835 55cps O~eel . . ........$ '895.00 

40-45Cf' Laserptin hcMocopier ..••..s CALL 


• Prlce Ah&r Rebate 

Ok/data
ML182 120cps Doi Mavix ... .....$ 219.00 
ML192 160cps Dot Mallix ••..•••..•$ 349.00 
Ok20 Color Dot Mallix • . . • . . • .. . S 119.00 
ML193 t60cps Wide Calriage ..•...•$ 499.00 
Ml292 200cps Doi Ma11ix . . . . • . . . .$ CALL 
Ml293 200cps Wide Carriage .•••...S CA!.L 

Brother 
111109 t()Qq)s FrictionfT1ae101 ......S 209.00 
111509 1BOcps W1de Caniage••.....S 369.00 
HR-10 Hlcps Oalsywheel ..........$ 2U.OO 
HR-15XL 17.:ps Oaisywheel. .....•.•.S 339.00 
HR-25 25cps Oaisvwheel ..•.....•.s •89.00 
HA-35 36cl)S Da~t>eel ..........s 699.00 
2024L 200cps & LO . . .. . .. . ...S CALL 
1Wlnrller 5 Daisvwheel & Doi Matnx ...•.S 1115.00 

Panasonic 
KXP1091 .................. .....$ 249.00 


Citizen 

1200 120cps Dot Mallix. • . . . • • .S 179.00 

MSP.10 160cps Dot Malllx .••.......S 259.00 

MSP.15 160cps Wide Caruago. , . . • .S 315.00 

MSP.2.0 200cps Dot Matrix ..........$ 3'15.00 

MSP.25 200c!lli Wide Carriage ••.....S 499.00 

l'ffmler35 35cps Oaisywheel ..........S 439.00 


Toshiba 
P321 24 Pin-head/2 t 6cps ..••....S •79.00 

EPSON 
LX-1111 HlOcps & NLO Dot MatllX ....s 215.00 
JX-tO Color Dot Matrix • . . . •.S 369.00 

New LQ.800. L0-1000 .. ..... . . . .. ... CALL 

FX·85. FX-216. HS-80, AP40 
DX-10, DX-20, DX.35...... . ... CALL 
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Look at what we're plugging now. 

Plug-in Teacs. 
We offer a full line of PC compatible components to increase your floppy 

storage, to add Winchester drives, or to include a streaming cassette back-up. 
Our FD-55 Series, half-height, low power, Slt.-inch floppy disk drives are 

the world-wide standard of excellence with over 3 million in service to date. 
Aquick and easy way to double your capacity. 

Our MT-2st Kit is all you need to plug-in a streaming cassette back-up 
system. With 90 ips performance, you can store up to 20 megabytes ofback­
up incredibly quick. 

Our PS-5250 subsystem is a completely self-contained, 
self-powered add-on that includes a 20 me ab ==~======= 
Winchester drive and a 20 megabyte 
streaming cassette back-up. 

With Teac, adding on more 
storage capacity is an 
open and shut case. 



PROBLEM: There's just no easy way to move from one 
software program to another. 

THE SOFTLOGIC SOLUTION: Software Carousel 
Now you can keep up to 10 programs 

loaded and ready to run. 

Hard to believe, but some people are 
happy wich just one kind of PC oftwarc. 
Well, this is not a product for chem. 

But if you're someone who 
you wane them. It's fast, eff1c- The way we see ic, rhcre are certain depends on many packages, all 4X ax 12X 16X diem, an cay. chings you have the righc to expect fromche rime-someone who'd use Word 

S1ar lf y u want, ftwarc Car- your compucer. Access to your software is several programs at once if you 
uscl will even use your hard one of chem. And ac our special inrrodu · could, well now you can. With 1·2.J 

drive for wapping. Just allo­ rory priceof jusc$49.95~ Soft:ware CarouselSoftware Carousel. 
cate a portion for storage, and is the best way to get ic. 


Why call it "Software 

BPI 

got work. But hurry. This price won't lase long. 
Carousel"? Order today at 800-272-9900 (603-627­Sidekick, Superkey 

9900 in NH) or send the coupon below.and Ready. All at theIn some ways, Software 
Test conducted on an IBM XT Special combination pricing is availablesame time. Carousel works like the slide 

card compacible wich rhe L/l/ M Exccnded Carousel will look for the programs you 
Memory Standard. use mosc often, and optimize them for the 

Software Carousel pucs programs into quickest access. 
this "high-end" memory for temporary You can spend a lot more money, and 
storage when they're not in use. And still nor gee the convenience and produc· 

switches them back our when civity increase of Software Carousel. 

1---1--'---1--l 

W•lh Soliware Carousel 
runrong in.RAM. you can 

load a program and retrieYe 
a file up 10 15 ~mes lasler. 

projector you're used to. You 
load a handful of pictures, view one at a 
time, then quickly switch to another. A 
simple idea, with powerful possibilities 
for computing. 

Herc' how it works. When you start 
Software Carousel, just tell it how much 
memory you have, load your software and 
go to work. 

Need to crunch numbers! Switch to your 
spread hcct. eed your word processor? 
Don't bother saving your spreadsheet file. 
Jusr whip over co your document and do 
your work. Snap back to your spreadsheet, 
and ir's ju t like you left it. 

With up to ten different programs at your 
fingertips, you'll have insranc access to your 
database, communications, spelling checker, 
spreadsheet, word processor, RAM resident 
utilities, languages, anyrhing you like. 

Reach deep into expanded memory. 

T his cou ld be the best reason ever for 
owning an expanded memory card , like the 
Intel Abo e Board, ASf RAMpage, or any 
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for che purchase of Software Carousel 
You know what happens if and other Softlogic products, including 

you try loadi ng two or more RAM resi· Cubic, DoubleDOS and Disk Optimizer. 
dent urilitics at on c. You 
get crashed keyboards, 
frozen crccns, all kinds of 
interferen e between pro­
grams fighting for control. 

Wirh Software Carou· 
sel, you can have as many 
accessories and utilities on· 
tap as y u wane. Just load 
different ones in differenc 
Carousel parciti ns. Since 
hey can't see eac h other, 

they can't fight. 

The easy way to 
maximize PC power. 

With all th is power, you 
mighr think Sofcwarc Car­
ousel is complicated and 
difficu lt to use. N t so. Set 
it up once, and it will re· 
mcm bcr forever. Bctrcr still, 

.---------------------, 

I 

I 4;SoftwareCarousel$4995 
* I

I YES! Send me__copies ofSofuvare Carousel a[[hc I 
spedal introduetory priceofjust$49.95~ I 
Name----------------­

1 Company I 

Address II Ciry Scare/Zip._______


I Check Enclosed 0 VISA 0 MC 0 AMEX 0 I 

Card # Exp. Dare II Signacur..,________________ 

I Sofrlogic Solutions, Inc. SoFTLoGic I 
•30 Chesmuc Srrcec I I
Manc:hescer, H 03101 

I ~:3~2z2.;::~inNH) S O LUT I O N S j 

I Calltoday:S00-272-9900 IL. ____________________ _J 

"plu> SS.001h1ppi"ll •nd hondlin~. 

Inquiry 312 

http:priceofjust$49.95
http:jusc$49.95


PROBLEM: The more experience your hard disk has, 
the harder it has to work, 
THE SOFTLOGIC SOLUTION: Disk OptimizeiM 


Your hard disk will run faster when it s 
not cha ing around after files. 

Remember rhe old days when your hard 
drive was new? Remember that smooth, fast, 
slick performan e! Those quick retrievals, 
rapid aves, lighming- likc darabasc sorts? 

Well ever since, DOS has been doing its 
best ro slow your hard drive down. Not 
by slowing down che moror, buc by 
breaking you r files up inro pieces. 
Scoring differenr chunks in differenc 
places. Data files, programs, over­
lay and batche that tar ed our 
in one seamless piece arc now 
scattered all over. 

100~ JO•. 0 '6.Loading is slower. 

Rcrrieving, backing-up. 
Everything takes longer because 
you r disk has m work harder. 

Problem is, it's something that happens so 
gradually you may not notice rhe diffe rence. 
Ar lease, nor uncil you see rhe dramaric 
improvemenc after using Disk Optimizer. 

F ile fragmentation- Ir's a problem 
you can see. 

\Var h you r hMd drive the next rime it 
reads or writes a file. Each "blip" of the LED 
means rhc drive-head i moving to another 
place o n rhc disk- either to pick up or lay 
down another chunk of data. 

And rhc cruth is, head movemem cakes 
rime. Far more rime rhan acrual reading and 
writing. \Vhar"s worse, all rhis head move· 
mem causes extra wear and rea r rhat can 
shorcen the life of your drive. 

Disk Optimizer - Tune up you r disk 
by cleaning up your files. 

Disk Optimizer works by findi ng all rhe 
scacrercd pieces of your file. and putt ing chem 

Inquiry 3 13 

back cogecher where they ~long. exc rime 
your drive reads it, rhe~e's just one place 

to look. 
And the re ults are often 

dramatic. Reading and writing 
times may be cut by as much a 
rwo thirds. Darabase sores char 
used to take hundreds of head 
moves now proceed quickly and 
efficientl y. And si nce head movc­
mem i now ar an absolute mini­
mum, your disk drive wi ll lead 
a longer, more productive life. 

Analyze, scrutinize, optimize. 

J•ERC E:f'o!T f'RAC ME~TATIO.S Before you optimize, you'll probably 
Sorring is slower. n ....... "~\':':'.'::t.~::':~~~:.!~'· '" '"""' wane ro analyze. So Disk Optimizer 


shows you, in percentages, how much 
fragmenta tion has taken place-on the 
enrire di k, in individual 
directories, or for groups of 
files you specify using global 
or wi ldcard names. 

Plu , there's built-in data 
securicy rhac lees you assign 
passwords to as many files or 
file groups as you want. 

And the File Peeker give 
you an inside look at the 
trucrure of file . It\; a great 

way for non-programmer co 
learn more about compurer , 
and a powerful tool for 
professi nals who wanr co 
analyze the conrcnrs of their 
disks. 

Get your hard drive back 
in shape-at a special 

low price. 

When you think abour it, 
it's simple. The lo nger you 

own your hard drive, rhe more you come ro 
depend on ir. Bue the longer you wair roger 
Disk Optimizer, the less performance you'll 
have. 

And the less chance you'll have to buy Disk 
Optimizer ar che special inrroducmry price of 
jusc $49.95!" 

Thats a small price co pay to get back the 
speed you depend on. But it's a price chac 
won't last long. 

Ask for Disk Optimizer a t your computer 
dealer. 

Or order today by calling Softlogic 
Solutions ar 800-272-9900 (603-62i-9900 in 

H), or send rhe coupon below. 
Special combination pricing is avai lable 

when you buy Disk Optimizer along with 
ether Softlogic products li ke DoubleDOS, 
Software Carousel and Cubit. 

Ask for details. 

,-----------:i 

I~DiskOptimizer $4995*1 
II 

I 
YES! Please send me copies of Disk Optimizer 
at chis special introductory price. 

ame I 
I 

Company 

Address-------­ ------- ­

I Ciry Srare/Zip 

I 
Check Enclosed 0 VISA D MC D AMEX 0 
Card# Exp. Dace ______ 

I Signature 

j 

I
I
I 
I 

I 
I 

SoftLogic Solutions, Inc. 
530 Chesrnur Street 
Manchester, H 0310! 
800-272-9900 

So~T ,...,....IC 
~ .l J....AJlJ 

SOL U TIO N S 

I 
I 

(603-627-9900 in H) lCall today:S00-272-9900J 
'plus SS.00 shippi ng and handling. 

JUNE 1986 • 0 YT E 241 



MS-DOS, PC-DOS, CP/M-86, XENIX, 
8086/80I86 ROM 

Manx Aztec C86 
·;i compil<!r /hat has man11 s/miglhs ... quilc 1'clfuabli! 
for serious u:ork" 

Computer Language revie>o1 f'ebruary 1985 

Great Code: Manx Azttt C86 generates fast exceutinl! 
co~t code. The benc.hmark results be.low are from a 
shldy conducted by lanx. The Dhrystone benchmark 
(CACM 10/84 27:10 pl018) measures perfonruince for a 
systems sofu;-are instruction mix.. The resul ts are »ith· 
out reg15tcr 1'ariablcs. With register w1rlables, Manx, 
Microsoft . and Mark WUliams ruT1 proportionatelyfaster, 
LaltJce and Computer InnCIVations sh()W no imprO\'C· 
ment. 

EXttution Code Compild 
Time Size Link Time 

Ohrystone Benchmark 
Manx Aztec C86 3.3 34 secs 5,760 93 secs 
Microsoft C3.0 34 secs 7,146 119 secs 
Optimiud C86 2.20J 53 sec:s 11.009 in secs 
Mark Wllllams 2.0 56 secs 12.980 113secs 
Lattice 2J4 9secs 20.404 117 secs 

Crtat Futures: lilllx Aitec C86 is bundled with ~ pov.mul 
array ol ><oell documented productivify tools, library routines 
and leatures. 
OpUmlzed Ccompiler Symbolic Debugger 
AS86 Macro Assembler LN86 01trla)•Linker 
80186/80286 Support Librarian 
8087/80287 Sensing Ub Profiler 
Extensive UNIXLibrary DOS, Screen, & Graphics Lib 
Wge IClllOry Model Intel Object Option 
Z(\lij Source Edilor < ® 1-86 LlbTilr)' < 
ROMSupport Package < INTEL HEX UUlit)' < 
Ubrary Source Code < Mixed memory models< 
MAKE, Olf'F, and CREP < Source OebuilllCf < 
One year orupdates < CPIM-86 Ubrary < 

Manx offers two c.ommereial de1-eloprnent system$, 
Aztec C86-c and Aztec C86-d. Items marked ·C arc 
sp«la) features or the Azltt C8lk system. 

Aztec C8fk Commercial System 5499 
Aztec C86-d Developer's System 5299 
Aztec C86·p Personal System 5199 
Aztec C86·a Apprentice System 549 

All syslell\$ are upgradable by paying the difference 
In price plus SlO. 

Third Party Software: There are a number or high qual· 
ity support packages for Manx Aztec C86 for ~reen 
maNgement, graphics, dalaba.se management, and soft· 
»-are de1-elopmen1. 

Ctree $395 Greenleaf 5185 
PHACT $250 PClint 598 
HALO 5250 Amber Windows 559 
PRE-C $395 Windows for C $195 
WlndScreen 5149 FirSl'ime $295 
SunScreen $99 C Util Lib 5185 
PANEL 5295 Plink-86 5395 

MACINTOSH, AMIGA, XENIX, 
CP/M-68K, 68k ROM 

Manx Aztec C68k 
"libr<Jry handling is 1'C'ry f7e1ibl.! . d<Jn1'm71Mim1 i 
cxr:L'f/,.,,,t . /hr sheff u pf,~1:;u1T lo ll'Ork 111 ••• him'' 
<JU\JIJ lh<! rnmP<-'filimr for 1>11rT! compile Sf>i'' I . "" t'.1·­
celf,;11/ f!fforr:· 

Computer Language rt.~•. April 1985 

Aztec C68k is the most wide!)· u~ commercial com· 
piler for the Macintosh. Us quality, performance. and 
complet£ness place lanx Aztt'C C68k In a position be­
)'Ond comparison. It is a1•allahlc in sc1•cral upgradable 
vcr~loni.. 

Optimi1.e<I C Cre;ites Cliclmble A11plicalions 
Macro Assembler Mouse Enhanced SHE:l.I. 
01-erlay Linker Eas>• Access to 1ac looIbo 
Resource C-0mpiler 'IX Libran•Functions 
Dehul!l!CTS 'll!rminal Emulator (Source) 
Librnrlan Clear Detailed Documentation 
Source Editor C luff Librar)' 
MacRarn Disk ·C UniTuols (vl,make,diff.Jtrep) ·C 

Ubrary Source < On<! Year of pdates < 

llems marked ·C are <1vailable onl)' in the Manx t\7.tec 
C86-cs1-st m. Oth rfeaturesareinboththe1\z.tecC86·d 
and Aztec C86-c S)'Stems, 

Aztec C68k·c Commercial System 5499 
Aztec C68d-d Developer's System 5299 
Aztec C68k-p Personal System 5199 
C-tree database (source) 5399 
AMIGA, CPIM·68k, 68k UNIX call 

Apple D, Commodore, 
65xx, 65C02 ROM 

Mame Aztec C65 
"Tht• tZTl..-C >YSil'f11 i.< mr~ of th fin~:;/ wflu arr! 
r><1rk<l!Jt'.~ Ihm•<' St'l"1 " 

1BB LE review. July 1984 

A '~l amount of business, consumer, and educational 
software is implemented in tanx Aztec C65. The qualitr 
and comprehensiveness of th15 system is compctili1'C 
with 16 bit C S)'Slems. The system includes a full optim­
ized C compiler. 6502 MSembler, link"!le editor, IX 
library. screen and graphics librnries, sh II, and much 
more. The Apple II version runs under DO 3.3, and 
ProDOS. CroM l'ersions are a1ailab)e. 

The Aztec C65·dl2 ommodore S)'$lem runs under 
the Ct 28 CP/Menvironment and generates proJlrnms for 
the C64, Cl2 , and CP/M environments. Call for prices 
and availability of Apprentice, Personal and De\ loper 
versions for the Commodore 64 and 12 machines. 

Aztec C65-c ProDOS & DOS 3.3 S399 
Aztec C65-d Apple DOS 3.3 5199 
Aztec C65·p Apple Personal system $99 
Aztec C65-a for learning C S49 
Aztec C65-d128 C64, C128, CP/M 5399 

Distribution of Manx Aztec C 
In the USA, Manx Software l terns 15 thc sole and o;­

clush-e distributor of Azttt Any telephone or mail 
order sales other than through Manx are un.'luthorized. 

Manx Cross Development Systems 

Cross d.--eloped programs are edited, compiled, assem­

bled, and linked on one machine (the HOSTl and bans· 

(erred to another machine (the TAR t::T) for ~eculion. 


This method is usdul wlM..'TC t~ ta,get machine is slower 

or more limited than the HOSf, lanx cross compilers 

are used heavil)' to de--elop software for business, 

corisumer. scientific. industrial, l'l!Search, and education· 

al applications. 


HOSTS: VAX 1 'IX ( 3000), POP-II UNIX("2000), "1 

OOS (S750), CPIM (S750), MACINTOSH (S750), 

CP/M-68k (S750), XENIX (S750) . 


TARGETS: MS·DOS. CP/M-86, Madntosh. CPIM·68k. 

CPIM·80, TRS.80 3 & 4, Apple II , C-0mmodore C&I, 

8086l80x86 ROM. 68.xxx ROM. 808018085JZ80 ROM, 

6.5xx ROM. 


The first TARGET is included in the price ol the HOST 
system. Additional TA RC E. are S300 to S500 (non 

l\X) or SIOOO ( l\X). 
Call Man.~ for info~lion on cross d.--elopmcnt to the 

68000. 65816. Amiga. CI28. CP/M-6 K. VRTX. and 
ct.hers. 

CPIM, Radio Shack, 
8080/8085/ZSO ROM 
Manx Aztec CD 
"/'1-e had" fnl ofe.•'P<!n' mrc with <lifll'MJ/ C com11il<'r. 
but thr thWc C:li-0 Compll~r 1111d Prof,,_. im1<1l D..rdop­
mc'ltl Syst •mi~ Ilic b.:. I /'( • '1'11.'' 

SO·Micro. December, 1984, John B. Harrell Ill 

Aztec C Il·c (CP/M & ROM) $349 
Aztec C 11-d (CP/M) 5199 
Ctree database (source) $399 
Aztec C80-c (TRS-80 3 & 4) 5299 
Aztec C8Ckl (TRS-80 3 & 4) 5199 

How 1b Become an A:ttec C ser 
Tu become an Aztec C user call 1·800·22l·0440 or call 

1-800-832-mJ (800·TEC WARE). In NJ or out.side the 
USA call 201-530·7997. Orders can also be tcle'.l:ed to 
4995812. 

P'a)·ment can be by check, COO. American E.~pre.u, 

\I t I\. Master Card, or 1 et 30 lo qualified customers. 
Orders can also be mailed lo Manx oftware )' terns. 

Box 55, Shrewsbury, NJ 07701. 

HowTu Cet More Information 
1b get more informatl non Manx Aztec Cand related 

products, cruJ1-800-221-0440, or201·5JO.i997. or 1<Tfte 
to Manx ftware )'Stems. 

30 Day Guarantee 
Any MilllX Aztec C del'l!lopment Sl tern can be return­

ed wi thin 30 clays for a refund if it fails to meet )'OUT 

needs. The onl~ rei;trktions are that the original pur. 
chase mus! be directly from MilllX, shipped within the 
USA, and the p,;u:.kaite must be in resalable condftion. 
Returned items must be recei"ed b)• \anx Y.ithin 30 
days. Asmall restocki ng lee ma)•be required. 

Discounts 
There are special di~ounts a"<lilablc to professors. 

students. and consultant.<. discount ls al<-0 a\':lilable on 
a "'trade in" basis for users ofcompeting S)'Slem$. Call for 
information. 

http:dalaba.se


COMPAQ DESKPRO 2 86 

BY STAN M IASTKOWSKI 

The Compaq Deskpro 286 height 1.2-megabyte drives. An IBM PC AT compatiblecomes in two standard con­ 360K-byte drives. or the 
figurations. The Model I magnetic tape backup. 
comes with 2 56K bytes of with a switchable Like the IBM PC AT. the 
RAM. a single 1.2-megabyte Deskpro 286 has a key lock 
floppy disk drive. and five ex­ on the front panel. which.6-MHz/8-MHz clock speed
pansion slots. It retails for when Jocked. disables the 
$4499 with a dual-mode keyboard and prevents the 
(green or amber) mono­ system unit cover from being 
chrome monitor that sup­ removed. For most users. it's 
ports graphics. The Model 2 probably more trouble than 
has 512K bytes of RAM. a it's worth. It won't prevent the 
single 1.2-megabyte floppy unit from being carted away; 
disk drive. a 30-megabyte but since it's good standard 
hard disk drive. and four ex­ operating procedure to keep 
pansion slots. It retails for a hard disk unit running full 
$62 54 with a monitor. time to minimize disk dam­

Externally. the Deskpro age on power-down. the key 
286 bears a more-than­ wi ll enable you to leave the 
passing resemblance to the office at the end of the day 
company's PC-compatible and keep unauthorized 
Deskpro. It has a large 19.8­ (though not malicious) hands 
by 16. 5-inch footprint. and off your data. But woe be 
heavy-duty construction is unto you if you loose the 
evident throughout. keys; they· re not duplicatable 

and you'd need to order a 
new set from an address sup-­

The Deskpro 286 keyboard's piled in the manual. All these 
84-key layout is virtually identical to was a bother: it kept getting in the way precautions with the lock and keys are 
the Selectric-style keyboard on the and made it nearly impossible to probably necessary so that Compaq 
IBM PC AT. Unlike the AT's keyboard. push the keyboard flush to the system dealers bidd ing for corporate or 
which has LED indicators for the caps unit. government business can match the 
Lock. Num Lock. and Scroll Lock keys specifications of the IBM PC AT. 
located on a panel above the main BASIC OPTIONS 
keyboard. the Deskpro 286 has LEDs The unit I reviewed came with a single INSIDE THE SYSTEM UNIT 
for these functions physically located 1.2-megabyte floppy disk drive. a The cover of the system unit slides for­
on the key caps. The keyboard weighs 30-megabyte full-height hard disk ward after you remove three screws 
3 pounds. 6 ounces and has a slightly drive. and a tape backup unit for the on the rear of the Deskpro 286. The 
spongy feel that I don't like. The hard disk. If you're interested in screws. which are a strange combina­
sharp-edged "ears" used to tilt the customizing your system peripherals. tion of slotted and Torx head. are also 
keyboard upward left a series of Compaq has a wide range of options used to hold in the option cards. If 
marks on the furniture. Un.like the loud (see the "At a Glance" box for details). you purchase the Deskpro 286 with 
"clacks" that come from the IBM PC There are three hard disk drives avail­ a hard disk. you'll need to remove the 
keyboard. the Deskpro 286 uses soft able (20. 30. and 70 megabytes). and (co11Unued] 
tones to let you know that you've suc­ all are full-height. which generally Stan Miastkowski is a freelance writer. north­
cessfully pressed a key. You can ad­ have faster access times and greater east bureau chief for Newsbytes. and editor 
just the volume of the key tones by reliability than half-height hard disk in chief of the McGraw-Hill Microcom­
pressing a combination of three keys. drives. You can fil l the remaining two puter Handbook. He can be reached at 
The part ially coiled keyboard cable spaces with any combination of half- POB 548. Pelerboroug'1 . NH 03458. 

THE KEYBOARD 

IU E 198() • BY T E 243 



REVIEW: COMPAQ DESKPRO 286 


The system runs IBM 

PC software so fast. it's 
hard to imagine what the 
speed gain would he with 
the 80 2 8 7 coprocessor. 

cover. unlatch the hard disk shipping 
Jock. and then plug in the hard disk 
power connector. This is a sensible 
precaution for making sure that the 
drive isn't powered on before the lock 
is disengaged. It's a bit difficult for the 
large-fingered to connect the hard 
drive power. but it can be done. 

The top of the massive power sup­
ply (165 watts) is sloped slightly to 
allow easier (though not easy) access 
to the rear connectors of the disk 
drives. The high-capacity fan is ex­
tremely quiet. and the Deskpro 286 
never became warm to the touch even 
after extended periods of use. 

The processor board has the 68-pin 
80286 microprocessor and the pe­
ripheral circuitry. Sitting next to the 
processor is an empty slot for the op­
tional 80287 numeric coprocessor. 
Since the system runs IBM PC soft­
ware so fast. it's hard to imagine the 
speed gain using the coprocessor 
with software designed to work with 
it 

CIRCUIT CARDS AND M EMORY 
There are eight slots in the system 
bus. six of which have the additional 
36-pin connectors for AT-type cards 
that contain extended address lines 
for additional memory. One of the 
two 62-pin connectors is located 
behind the floppy disk drive and can 
only hold a half-length card. Compaq 
claims that most PC-type l/O boards 
will work in the Deskpro 286. al­
though the high clock speed and dif· 
ferent timing can cause problems with 
some. Memory-expansion cards de­
signed for the IBM PC also won't 
work. The same goes for multifunc­
tion cards. These limitations shouldn't 
be a problem. however. since most of 
the functions those cards would han­
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die are already performed by cards in­
cluded with the Deskpro 2 86. 

The unit I reviewed came with four 
cards installed: an RGB/composite/ 
monochrome video graphics board. 
floppy controller with parallel and 
serial interface. hard disk controller. 
and the basic system memory board. 
The Deskpro 286 will handle a max­
imum of 8.2 megabytes of RAM. The 
memory board must be fully popu­
lated with 2 I76K bytes before you can 
add more memory-expansion boards. 
You can have up to three memory­
expansion boards. each holding a 
maximum of 2048K bytes in 512K­
byte increments. 

Since PC-DOS currently supports a 
maximum of 640K bytes of RAM. the 
VDISK utility is included with PC-DOS. 
which enables you to use the extra 
memory as a virtual disk. VDISK lets 
you specify the virtual disk size. sec· 
tor size. and the number of entries. 
Memory size in excess of I megabyte 
must be accessed by using a /E op­
tion. The. usual precautions about 
copying data from virtual disk to flop­
py or hard disk applies. If power is lost 
or you turn the machine off. the data 
on the virtual disk will be lost. With 
a system like this, a backup or uninter­
ruptible power supply is an important 
accessory. 

THE D ISPLAY 
The Deskpro 286 comes with a 12-inch 
green or amber monochrome monitor. 
Compaq calls it ··dual mode" - when 
used in combination with the Desk­
pro 286's monochrome/color graph­
ics board (which is standard in the 
286). it will also display graphics as 
shades of amber (or green). You can 
change display modes by keyboard 
commands. Compaq eliminated a 
great deal of confusion about display 
boards by putting all the features on 
one board. 

SPEED 
The Deskpro 286 runs with a primary 
clock speed of 8 MHz. Toggling be­
tween the primary and the secondary 
speed of 6 MHz ls a simple matter of 
pressing three keys simultaneously. 
You hear one beep when you're at 6 
MHz. two beeps for 8 MHz. I ran a 
large variety of IBM PC software 

(WordStar. MultiMate. R:base 5000. 
and Lotus 1-2-3) at the primary speed 
with no problems whatsoever. 

IBM's recent decision to change the 
ROM BIOS on 30-megabyte versions 
of the PC AT to prevent the installa­
tion of "speedup" kits (the PC AT runs 
at 6 MHz) makes the Deskpro 286 an 
even more attractive alternative to the 
IBM AT. Though most users can get 
along fine with a 6-MHz machine. the 
extra speed afforded by the Desk.pro 
286's 8-MHz primary speed is some­
thing that you get used to quickly. 

DISK D RIVES 
The IBM PC AT-style 1.2-megabyte 
floppy disk drive is handy for storing 
large amounts of data. although with 
the Deskpro 286's optional hard disk 
drive. the floppy is not really needed. 
The 1.2-megabyte floppy disk drive is 
capable of reading and writing either 
1.2-megabyte floppy disks or 360K· 
byte floppies. The disk-access light 
glows green when the drive is writing 
the high-density format and red when 
it's writing a 360K-byte floppy. The 1.2­
megabyte drive has no problems 
reading 360K-byte format disks: but 
occasionally when it was writing data 
to a 360K-byte disk. the disk was un­
readable by the 360K-byte drive on 
another machine. If you intend to 
swap data with another machine, you 
should purchase a Compaq 360K-byte 
drive. 

My review unit came with a tape 
backup unit for the hard disk. This 
uni t uses 3M DC 1000 tapes and each 
tape holds I 0 megabytes of data. 
Compaq claims it takes about 16 
minutes to fill the tape. and it takes 
8 minutes to restore the data to the 
hard disk. The MS-DOS version 3.0 in­
cluded with the unit has several tape 
commands for formattin€ and using 
backup tapes. For all the operations. 
the tape command prints a bar across 
the top of the screen to indicate how 
much longer the tape operation has 
to go. The most time-consuming part 
of the process is formatting a blank 
tape. which takes about 40 minutes. 
1 was slightly annoyed the first time 
I formatted a tape because I had not 
noticed that the tape's write-protect 
switch was on and it was 20 minutes 

fai11ti11uedl 



AT A CLANCE 

Name 
Compaq Deskpro 286. 
Models 1 and 2 

Company 
Compaq Computer Corp. 
20555 FM 149 
Houston. TX 77070 
(713) 370·0670 

Size 
6.4 by 19.8 by 16.5 inches 

Components 
Processor: 80286, 6 MHz or 
B MHz (swilchable) 
Memory: 256K or 512K bytes, 
maximum 2176K bytes on 
system board; up to 8.2 
megabytes available 
Mass storage: Model 1: One 
hall·height 1.2-megabyte 
51/• ·inch floppy disk drive; 
Model 2: One 1.2-megabyte 
lloppy disk drive and a 
30·megabyte full-height hard 
disk drive 
Display: 12-inch amber or 
green monochrome display; 
dual-mode display adapter 
monochrome/color, 
1ext/graphics (switchable) 
Keyboard: IBM PC 
AT-compatible 

Optional Hardware 
360K-byte disk drive $350 
1.2-megabyte disk drive $650 
20·megabyte disk drive $2095 
30.megabyte disk drive $2595 
70-megabyte disk drive $5195 
Tape backup system for 

hard disk $899 
80287 numeric 

coprocessor $195 
128K RAM upgrade $150 
512K RAM upgrade $695 
Monitor tilt-and-swivel 

adapter $50 

Optional Software 
MS-DOS/BASIC version 3.0 

or 3.1 $65 

Documentat.ion 
Operations guide 

Price 
(slandard configuralion with 
monilor) 
Model 1 $4499 
Model 2 $6254 

MEMOR'I' SIZE ( K BYTE SJ 
0 200 400 600 800 1000 

BUNDLED SOFTWARE PACKAGES 
0 2 4 6 8 10 

NONE 

COMPAQ OESKPRO 286 ( MODEL 1) 

The Memory Size graph shows the slandard 
and oplional memory avallable. The Deskpro 
286 Model 1 was used in this comparison. The 
Disk Storage graph shows lhe highest capacity 
for a single floppy disk drive and the maximum 
standard capacity for each system. The Bun­
dled Soltware Packages graph shows the 
number of packages included wilh each sys· 

DISK STORAGE ( K B'l'TES) 
0 400 800 1200 1600 2000 

PRICE 1$ 1000) 
0 2 6 e 10 

Mt®! IBM PC ~APPLE UE 

tem . The Price graph shows !he list price of a 
system configured with two drives (one 1.2· 
megabyte floppy disk drive for theDeskpro 286 
Model 1). a monochrome monitor. graphics 
and color display capabflity, a printer port and 
a serial port, 256K bytes of memory (64K bytes 
for 8-bit systems), and the standard operating 
system for the computers under comparison. 
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0 

The back pannel of the Compag Oeskpro 286. Note the 3·pin 
DIN power connector for the Compaq monitor. 

OlSK ACCESS IN BASIC (SEC) 

250.----- ------------------, 

WRITE READ 


SYSTEM UTILITIES cse:c I 


50 ....---------------­----­---, 

30 

10 i---------... 

N/A NIA0 ...._______ 

40K FORMAT/DISK COPY 40K Fl LE COPY 

- COM PAO DESK PRO 286. 8 MHz - COMPAQ 

The graphs for Disk Access in BASIC show how long it takes to write 
and read a 64K-byte sequential text file to a blank floppy disk. (For 
the program listings, see "Benchmarking the Clones" by Jon R. 
Edwards and Glenn Hartwig, BYTE'S Inside the IBM PCs. Fall 1985, 
page 195.) The Sieve graph snows how long it takes to run one itera­
tion of the Sieve of Eratoslhenes prime-number benchmark. The Cal· 
culations graph shows how long it takes to do 10,000 multiplication 
and 10,000 division operations using single·preclslon numbers. The 

Inside the Compaq Deskpro 286. 

BASIC PERFORMANCE (SEC) 

250 ,...--------~==-------------, 

SIEVE CALCULATIONS 

SPREADSHEET (SEC) 

25 ....----------------------. 

5 

0 
LOAD RECALCULATE 

OESKPRO 286, 6 MHz ij~?§FI t BM PC ~APPLE DE 

System Utilities graph shows how long it takes to format and copy 
a disk (adjusted time for 40K bytes of disk data) and to transfer a 
40K·byte file using the system utilities. The Kaypro was tested using 
the drives in double-density mode. The Spreadsheet graph shows 
how long it takes to load and recalculate a 25· by 25-cell spread· 
sheet where each cell equals 1.001 times the cell to its left. The 
spreadsheet used was Microsoft's Multiplan. A 360K·by1e disk was 
used in the Deskpro's 1.2-megabyte floppy disk drive. 
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REVIEW: 

COMPAQ DESKPRO 286 


into the formatti ng before the opera­
t ion failed. It would have been nice if 
the write-protect status of the tape 
could have been sensed earlier. 

SOFTWARE 
The only software that comes stan­
dard with the Deskpro 286 is a self­
booting User Programs disk that con ­
tains both demonstration and diag­
nostic programs. Jncluded on the disk 
are graphics. word processing. and 
music demos. as well as an arcade­
type game and biorhythm chart. All 
are impressive examples of how fast 
the Deskpro 286 runs. The diagnostic 
program is a complete system test. 
though the status messages leave 
more than a little to be desired. In· 
stead of telling you which test is be· 
ing performed. you 're to ld to refer to 
a number. which you'll find in the 
operations guide. Tests that take a 
great deal of time (such as the 
memory test) display a crypt ic mes­
sage that says. "This test may take an 
extended period of time. Please stand 
by." There are no messages to in­
dicate the status of the test. 

Compaq sells their customized DOS 
version 3.0 for $65. Version 3.1 is also 
available for the same price. Included 
are BASICA and the usual contingent 
of utilities and sample programs. 

DOCUMENTATION 
Documentation is one area where the 
Deskpro 286 doesn't shine. The only 
manual that comes with the unit is an 
80-page operations manual that is 
grossly inadequate. ft contains a bare 
minimum of information designed for 
the naive. Numerous pages are in­
volved with showing how to hook up 
the system. After that. you·re pretty 
much left on your own. Gorgeous 
color photographs show you what 
wonderful add-ons you can spend 
your money on. but there's no addi­
tional information. The only useful 
part of the manual is a section on key­
strokes needed to change processor 
speed. key-click volume. etc. It could 
have been better covered on a refer­
ence card. and one isn't included. 

The MS-DOS manuals (included 
with the purchase of the operating 
system) are much better. Three 

(Wll!i"ue.d) 

e y EGA 

A lully compatible SB6k EGA card witla a parallel 
port lor only $aB9. If.you buy any display c:ard: 
Color, Monochrome, llen:ul• or BGA, without 
reading this ad, you're probdly tlarowing away a 
lot of money. 

BTIBGAWaanoK~M..-
288k of memory, and ~all.i~port.
Worb with .U ltaaclaid IBM clt8pla,., 
and com~• dlelllan. 
8180 MOnoahrome J;>ilpla11 Both tat and 
640x380 bit mapped qrapbt09. 

Thia really ii the only dilDlay 
board you may ever need. !legazd.
le11 of what monitor you buy tOday,
this card is a clear upgrade path for 
the future, and the beet choice 
today, even if you are only oomo to 
UH a Monochrome Display. Thi8 
means one board today doe• 
monochrome 640z380 bit mapped 
c;rraphice and text. and_pr~v!d.. a 
clear upgrade path to 640x350 
Enhanced Color Dieplay with DO 
change of dieplay ~ard. It aleo 
rune with the 640z200, 320x200 
Color Dleplay. 

All boards come with a full 2S6Jc of 
memory, and a parallel printe:r 
port. That means no extras for later, 
and 16 eimultaneous colora dis­
played from a palette of 64 colors, 
and crisp clear text on both Mono· 

No 11111 Gurutee 
U you are nol compl ...IJ u tlalled wllh your
purah .... you ma,. return It within 30 claJll of 
plltcb ... for a oompl•I• refund, lncludl119 the 
coat to 1411d ll beck U JOU can a•t llJlf dM1ar or 
compelllor lo a h'• Y"OOth• -•ltM....... 
huy holh and retum the one you don't Ub. 

VfS4 

For futMI d.U••ry, 1end c•hl•r'• check. 
mon•Y order, or order bJ MaaterCard/VlH. 
P•nonal Ch.cu allow 18 d•Y"• to clear, 
Company purch ... ord•ro accapted. call for 
prier authorlullon. Calllornia r•ldeuta add 
8'!b A lff tez . 

chrome and Enhanced Color Dis­
play• - features or options that are 
not available on other EGA boards. 
Since all your current software will 
run, You're set for today, and 
prepared for the standard of the 
future. 

Of course many of you will want to 
take advantac;re of the EGA card 
right away, so we are 0Uerin9 a 
special deal when you buy the 
bOard t99ether with a Basic Time 
HR 31-360 monitor • you 9et both 
for Just $749, or the card only for 
$259. Thia mean.a that you can 
equip all your PC'a now and in the 
future with display1 and EGA cards 
and 9et the Qubie' "No Risk 
Guarantee", our one year wananty, 
and 48 hour turnaround on war· 
ranty repairs. The price ii the whole 
price, there are no utraa for freight. 
inamance, or credit cards. 

mE' 

l>eDiutJDent B 
807 C.U. 81111 Pablo 
Comerillo, Co!Uornle 93010 

Zula California 
808-987.9741 
Oul8!de California 
800-821-4479 
London (01) 223-4969 BY"dD•Y (02) 979-3322 
Pariil (01) 321·11318 Canada (4031 434-9444 

Hovn: M·F 8am ~!Pm PTZ 
Sat 88111 • l 2Pm Pl'Z 
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Now with . 
Freelahq~ 

I ­

V1de0Show KES 

Presentations 


With VideoShow you'll make the best presen­
tations of your career. 

VideoShow is the only complete hardware and 
software presentation system available today. 
VideoShow: 

Makes Your Presentations Powerful 
Use 1000 colors to brighten your images ... 

hundreds more than with any other PC-based 
system. Plus 5 times better resolution. Add 
VideoShow 's dynamic visual effects and you are 
guaranteed high impact and professional quality. 

Makes Presentations Easy 
Select from a variety of software, and use your 

IBM® PC or compatible to create or update any 
chart, graph, diagram, or illustration in minutes. 
Even if you 've never used a computer before and 

V1deo5how" 

from General Parametrics, Berkeley, CA 

•Suggested rctllil price for VidcoShow ISO. 

IBM •s a rcgisrercd 1radcm11Jk of lntcm~1ional Bru. i ~ss Miu:;hincs Corpon1tion. 


can't draw a straight line. All you do is fill in the 
blanks. 

Makes Any Kind of Presentation 
VideoShow lets you use any color monitor or 

video projector. Plus, you can get slides, over­
heads , or hardcopy. All in 1000 brilliant colors. 

VideoShow Makes Sense 
At $3150* it pay for itself after just a few pre­

sentations. And you get the superior qua.lity pre­
viously available only from expensive service . 

VideoShow Puts You in Control 
No longer will your presentations be a terrific 

struggle. They'll just be terrific! 

Find out about it. Call 1-800-556-1234, Ext. 
234. In Calif., call 1-800-441-2345, Ext. 234. 
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REVIEW: 

COMPAQ DESKPRO 286 


The Deskpro 2 86 


has nearly all tfte 

features that a 

serious user needs. 


manuals are included: a 527-page MS­
DOS version 3.0 reference guide. a 
182-page BASIC reference guide. and 
a 311-page BASIC guide to statements. 
functions. commands. and variables. 
All three are well written and orga­
nized so that information is easy to 
find. The examples used are a far cry 
from the head-scratching ones in early 
PC documentation. _ 

All Compaq manuals are in a spiral ­
bound 7!--2- by 9-inch horizontal for­
mat. which is handy for use on a 
crowded desk. A technical reference 
manual is available for 560. 

SUMMARY 
The Compaq Deskpro 286 is a high· 
powered professional-quality com­
puter that has nearly all the features 
that a serious business or scientific 
user needs. In keeping with Compaq's 
reputation. it's extremely well thought 
out and built to withstand full-time 
heavy use. Its speed advantage alone 
recommends it over its closest com­
petitor- the IBM PC AT. The price of 
the Deskpro 286 is slightly higher 
than a comparably equipped PC AT. 
and unlike the AT. the Deskpro 286 
is unlikely to be available at anything 
other than list price. 

If you buy a Deskpro 286. the usual 
caveat applies about choosing your 
dealer carefully. (Compaq has over 
2500 in the United States alone.) Com­
paq has been very successful and has 
acquired some of the arrogance that 
often comes with success. They've 
continued to be secretive about tech­
nical matters. and getting information 
over the telephone is often difficult. 
A knowledgeable dealer can help 
Compaq Deskpro 286 users deal with 
any problems or questions. Despite its 
high price. the Deskpro 286 is an out­
standing personal computer. It's a sys­
tem whose technology will not quickly 
become obsolete. • 

Bard Solutions 


Expanding your PC to include a Megabyte 
hard drive has never been simpler with Oubie' 
internal or H ardPack 20 slot mounted drives. 

. ,?'> ·T-~.;:::;: ,~ -• 1° .: •• 
- :~- .. : -~ -' :..'. f •• .' :"'? __ '- ,. . 

The military is famous for paylnq 
$450 for ashtrays. A lot of com· 
panies are asking the same kind of 
outlandish sums for a hard disk 
mounted on a card. You qet a hard 
disk, a controller, and a bracket, 
and they charqe you hundreds 
more than you pay for a Oubie' 20 
Meqabyte hard disk system. Unlike 
the others, our HardPack 20 fits 
into a sinqle slot and nestles in 
behind your floppy drives. If you 
buy any other ha rd drive, you may
simply pay more and qet a whole 
lot less. 

We offer both types an internal 
mounted like your floppy, or a card 
mount for the same $499 price. 
Let's lace it, the bracket doesn't coal 
us 450 bucks. While some people
prefer the standard mountinq, (like 
a £loppy) ao they can see the 
read/write light, others want a cud 
mount so they can uee both floppies 
they now have. Both drives boot 
directly from the hard disk, and 
require no softwa re patches. They 
run all the popular software, and 

No ti Gaarulee 
U you are not oo mpletely ~lhlled with your 
purcbue, you may r• lurn It wllh ln 30 day• of 
pu roh ..o for a complete refund, lnoludln9 lhe 
coet lo ..nd It back. II you can qel any dealer or 
oompelilor to Qive you the aame • M ......... 
buy both and return lbe one you don' t like. 

VISA 

For faele1t delin ry, ..nd caehler'e oheck, 
money order. or order by Ma1terCa rd / Vl1e, 
Peraonol Checb allow 19 day• lo clear . 
Company purch aH order• accepted, call for 
prior alllhorlsetlon. C..11/or nla ro1l den t1 odd 
8 % -.ala• la."K. 

Inquiry 289 

are low power. Our format software 
allows changeable interleavinq that 
qives you noticeable speed 
improvement over the standard XT 
drive. Both have the ability to run a 
second drive from the controller, 
(Part Number 2nd-20HP $399),
qi.vinq you 40 meqabytes of stor· 
aoe for under $900. 

We 9ive you some aoftware-that 
really enhances the use of a hard 
disk. 1dii is the hard disk o?Qanizer 
that really makes DOS a snap, and 
our special Oubie' version of 
Zylndez. the Sl!J>er searcher ls 
also included. Easy to read manu­
als make installation a snap. Of 
course the drives are backed by our 
"No Risk Guarantee", our one year 
warranty, and 48 hour turnaround 
on warranty repairs. The price l• 
the whole price; there are no eztru 
for freiqht, insurance, or credit 
cards. Oraer part numbers PC20 
for IBM PC and compatibles. PC20. 
1000 for Tandy 1000, or HardPaok 
20. By popular demand we 11till 
offer the matching ashtray_ for juat
$450, (Part No. PCK.IDDING). 

QUBIE' 
0.portment 8 
507 Cal.le Sa.n Pablo 
Camarillo, CaWornla 93010 

wide Califo rnia 

805-987-9741 
Outllde CalUornla 

800-821-4479 
London (01) 223·4569 Sydney (02) 579·3322 
Pam (01) 321-11316 Cenacla (403) 434-9'+1 

Houn: M·F Sam ,!;pm PrZ 
Sat Som - l2pm m 
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P HAllD 

DISK KITS 


tO MEGABY'T"ES 

$475 

20 MEGABYTES 
$495 

30M£GABYl'ESsoftware $675 

ATKAllO 

DISK KITS 


33 MEGABYTES 


$750 

HIGH CAPACITY 
AT&X 

HARD DISK KITS 
70 MEGABYTES 

$1995 
IZOMEGAllYTE.s 

$3995 

TA P ll M CKUP 

40 M~~G INTERNAL 


Ml'-10 595 

40 MEG POl\TABLE 


MT40P $695 

TAPE BACKUI> 

60 MEG INTER AL 


MT 60 $795 

60 MEG EXT ERNAL 


MT60E $895 

TANDY IOOO 

MIJ l,T l·F NCTION 


CARD 

Sf; RIAL l'OllTI 

DMACONTRI 


UPT051ZKRAM 

TMl'·l 255 


P C/ATOR 
TA• OY 1000 

HARD DISK CARO~~ 
21 M•: G HAllO DISK 

PREE SCSI PORT - ' TllC-21 $675 
PCHC-21 $675 

- -~ . 1 

MASTBRM llMORY 

SYST BM 


llARDDISKS: 

30M£Gf1X£0 


IS MEG REMOVABLE 

POWEii 


···~--11111111 DISTRIBUTION
$2295 

SCS I HOST.! :·.I ..j.. 
A0AP11!11 CAllO 
CONNECTS YOUR 

PCT070TH ER• I 
DEVIC ES ,. I t 

SCSl·l $190• • • - ,: -.,,1u . :., 

CALLPOllOIJR 
I' LLLINB OP 
llALPCAl\OS 

COLOR GRAPHICS 
MEMORY CARD 

FLOPPY 
CONTROLLEll 

CALL 



TELE~286 

BY WAYNE RAS H JR. 

The TeleVideo Tete-286 is 
designed to be compatible 
with the IBM PC AT. Like the 
IBM. the Tele-286 is large 
and heavy. and its hard disk 
is hidden within the cabinet. 
with space for two floppy 
disk drives in the upper right 
of the front panel. Also like 
the fBM machine. the Tele­
286 is based on the Intel 
80286 microprocessor. and it 
accepts an 80287 math co­
processor. However. both 
processors in the Tele-286 
run at a clock speed of 8 
MHz-about one-third better 
than the IBM PC AT. 

For this review I used the 
Tele-286 Model 2 ($5395). 
which is roughly equivalent 
to the enhanced IBM PC AT. 
The Model 2 system includes 
one high-capacity floppy disk 
drive that holds 1.2 mega­
bytes. a 44-megabyte hard 
disk. and 5 l 2 K bytes of RAM. 
which can be expanded to 15 
megabytes. The monitor I tested was 
TeleVideo·s optional HRM-100. a high­
resolution monochrome graphics 
monitor. 

EXAMINING THE HARDWARE 
The system unit measures a whopping 
21 by 16 by 6. 5 inches. and lt will 
dominate any regular-size desk. You 
can open the case by removing four 
screws at the rear of the machine and 
sliding the cover forward. Inside. you 
will find eight expansion slots, two of 
which accept standard IBM PC 
boards. The other six are designed to 
accept boards made for the 16-bit bus 
of the IBM PC AT. The disk drive con­
troller board is already instal led ln a 
slot. 

To the right of the expansion-card 
area is the power supply. In front of 

capacity disk drive are more An IBM PC AT compatible narrow than those used by 
double-density disk drives. with a standard 44... megabyte TeleVideo also warns that 
floppy disks formatted on the 

hard disk drive 	 high-capacity drive will not 
work on other machines. al­
though they worked fine on 
my Zenith Z·IOO. To ensure 
disk compatibility. TeleVideo 
offers a standard double· 
density disk drive. 

The front of the machine is 
unremarkable except for the 
lack of the key-operated 
power switch that tne IBM PC 
AT and most other compati­
bles have With the Tele-286. 
you have to be content with 
a rocker switch on the rear of 
the machine. 

On the rear. next to the 
power switch. is the power 
cord and an additional AC 
power outlet. which is the 
sa me kind used by the IBM 
monochrome monitor. Also 

the power supply are the disk drives. 
The primary hard disk is mounted in 
the front cen ter and does not show 
when the cover is in place. To the 
right of the hard disk drive. the sys­
tem can accommodate two half­
height floppy disk drives placed one 
above the other. Below the floppy 
disk drive locations is room enough 
for a concealed half -height hard disk. 
The system provides sufficient cables 
to support two floppy and two hard 
disk drives. 

The high-capacity floppy disk drlve 
is similar to that of the IBM PC AT's-it 
can read from and write to a standard 
double-density (360K-byte) MS-DOS 
disk. Some other computers may have 
trouble reading data written by the 
Tele-286 to 360K-byte disks. however. 
si nce the tracks created by the high-

on the back panel are con­
nectors for the serial and parallel 
ports and the keyboard. Like the IBM 
PC AT. the Tele-286's RS-232C serial 
port uses a 9-pin connector. and the 
parallel port is Centronics-compatible. 

The keyboard connects to the com­
puter via a six-foot coiled cord and is 
much like that of the IBM PC AT. The 
only difference worth noting is that 
the LEDs indicating the position of 
the Caps Lock. Num Lock. and Scrol l 
Lock keys are on the keys themselves 
rather than the keyboard bezel. Like 
the IBM PC AT. the Tele-286's key­
board is somewhat larger than that of 

l«mti"uedl 
Wayne Rash Jr. (10431 Co/lingham Dr.. 
Fairfax. VA 22032) is a member of tfte pro­
fessio11al staff of Amerium Management Sys­
tems Inc.. where he consults 1vitfr tlie federal 
government on microcomputers. 
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Inquiry 39 1 for End-Users. 
Inquiry 392 for DEA LERS ONLY. 
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SHIPPING NOW !!! 

:C The power of dBASE III 
r.tJ for the Macintosh has 
:: arrived!!! 

3: This new software product, 
o named d.Mac III, is fully 
Z compatible with dBASE ID 
CJ is three times faster. 
zc: dMac mfeatures a powerful 
C.. progranuning language that 
:C offers its owners the ability 
en to develop professional 
=: business applications for 
-· the Macintosh. 

3: 
0 ln addition, you can transfer 
Z your d.BASE ill applications 

CJ) ' 
::c ,, 
"Cl-z 
G') 

z 
0:e 

"' ::c 
""C,,-z 
G') 

z 
0 
=E 

CJ)
::c ,, 
"Cl-z 
G') 

CJ and databases to the Macintosh z 
3: where dMac ill will allow you O 
C.. to use them without modi­ =E 
~ fication. 

en Of course you can use dMac III 
=: along with the other popular ~ 
-· Macintosh software products .,,
3: such as Microsoft WORD and -,, 
0 Microsoft FlLE. -z z

G') 

CJ As a dMac Ill owner you get z 
~ the best of both worlds. All of O
:i the features of the most popul :E 
,J: programmable database for the :: 
(/) IBM PC plus the user friend­

liness of Apple's Macintosh. 

To order dMac III contact; 

FORMAT SOFTWARE 
l 1770 BERNARDO PLAZA CT. 

SAN DIEGO, CA 92128 
(619) 487-6946 

acmtos ts a tea emar o pp e 
Computer 
dBASE III is a trademark of Ashton-Tate 
IBM PC is a trademark of IBM 
Microsoft WORD and Microsoft FILE 
are trademarks of Mircosoft 
dMac Ill is a trademark of FORMAT 
Software 

REVIEW: TELE-286 


the IBM PC-mean ing. of cou rse. that 
some keyboard templates designed 
for the PC may not fit. 

TeleVideo·s HRM-100 monitor sells 
for 5595 and comes with its own 
display adapter. which provides 
power and video signals to the 
monitor through one 9-pin connector. 
freeing your computer table of one 
more cable. You may want to check 
the pin assignments before you attach 
a monitor from another manufacturer. 
Another nice feature is its attached 
stand that allows the monitor to tilt 
and swivel. The display adapter allows 
the monitor to display color images 
as shades of green with a resolution 
of 640 by 400 pixels. Its character set 
is crisp and much easier to read than 
that of the IBM. In fact. the clear 
characters coupled with the 14-inch 
diagonal measurement of the screen 
make for one of the best monitors I 
have used. 

SLOW STARTING 
The hardest part about using the 
Tele-286 is setting up the system and 
formatting the hard disk-tasks that 
can be made simpler with clear in· 
structions. Unfortunately. the instruc­
tions provided with the Tele-286 are 
no help. 

The problem is letting the operating 
system know the system configura­
tion-specifically. what kind of disk 
drives are installed in the un it. A 
special setup program stores that in­
formation in a section of memory that 
is kept alive by a lithium battery. which 
also powers the clock. Without the 
proper configuration data. the hard 
disk cannot be formatted or used. 

First. I had to hook up the battery. 
The battery is attached to the side of 
the power supply with Velcro. and it 
has a connector that you attach to 
some pins on the motherboard-a job 
that requires a pair of long-nose pliers 
and a great deal of patience. 

When you connect the battery. you 
have to be particularly careful to 
choose the correct set of p ins. The 
directions in the manual are less than 
explicit. and you might accidentally 
connect the battery to what appea rs 
to be a set of jumper pins on the disk 
controller only an inch away. The bat· 
tery connector will indeed fit onto the 

disk controller. and it would be an 
easy mistake to make. While I didn't 
want to find out what happens when 
a battery is connected to the disk con­
troller. I suspect it's not good. 

Then I had to run the setup pro· 
gram. On the face of it. the process 
seems simple: you simply indicate to 
the setup program which disk drives 
are installed. But the setup program 
does not provide a menu of choices. 
And although the manual depicts a 
menu . the choices listed do not 
include a 44-megabyte hard disk. 
which is standard equipment on a 
Model 2. 

To make matters worse. the drive 
selections are listed by the number of 
cylinders and the number of heads on 
the disk-information thars not readi· 
ly available. It's not even clear whether 
the disk drive capacities that are listed 
are formatted or unformatted capac­
ities. [The 44-megabyte hard disk in 
my review uni t has an unformatted 
capacity of 5 3 megabytes.I After two 
weeks of frustration and telephone 
calls to TeleVideo. I managed to par­
tition and format the hard disk. which 
took about an hour with the proper 
instructions. 

SOFTWARE COMPATIBILITY 
The Te!e-286 comes with MS-DOS 3.1 
and GW-BASIC 3.1. Both of these are 
versions of the software offered for 
the IBM PC AT. Unfortunately, the ver­
sion of MS·DOS I received cou !d not 
access all 44 megabytes on the hard 
disk-it was limited to only 32 mega­
bytes. which makes disk partitions 
necessary. TeleVideo says it has a 
modified version of MS-DOS 3.1 that 
will support all 44 megabytes. buL 
none was available for this review. 

Like the IBM PC AT. the Tele-286 is 
not fully compatible with the IBM PC. 
For example. some versions of Micro­
soft's Flight Simulator will not run on 
the Tele-286. nor will some games 
and educational programs. However. 
the most serious compa tibility prob­
lem is the Tele·286's fa ilure to run 
Digital Research's Concurrent PC­
DOS. However. every other IBM busi­
ness program that l tried did run. 

This deficiency suggests there might 
be compatibility problems with other 

(!011fim1ed) 



AT A GLANCE 


Name 

Tele-286 Model 2 


Company 

TeleVideo Systems Inc. 

550 East Brokaw Rd. 

San Jose, CA 95150-6602 

(800) 521 ·4897 
(800) 821-3774 (California) 

System Unit Size 

21 by 16 by 6.5 inches 

45 pounds 


Components 
Display: Texl 80 columns by 
25 hnes: graphics resolution 
640 by 400 pixels with 
shades of green using 
optional TeleVideo HRM·100 
Keyboard : Detached 84-key 
IBM PC AT-style QWERTY 
keyboard with 10 !unction 
keys; numeric'cursor-conlrol 
keypad: LEDs in Caps Lock, 
Num Lock. and Scroll Lock 
keys 
Processor: 8·MHz Intel 80286 
Memory: 512K bytes 
expandable to 15 megabytes 

Mass Storage 
44-megabyte hard disk drive 
t2-megaby1e floppy disk 
drive 

Expansion 
Six IBM PC AT- compatible 
plug-in board slots, two IBM 
PC-compatible plug-in board 

Software 
MS· DOS 3.1 
GW-BASIC 3. 1 

Options 
Memory expansion 
360K-byte floppy disk drive 
Additional hard disk 
Color monitor 

Documentation 
Owner 's manual 
MS-DOS 3.1 manual 
GW-BASIC manual 

Price 
Model 2 $5395 
HRM-100 $595 

The Memory Si.ze graph shoW"S lhe standard 
and optional memory available for the com· 
puters under comparison. The Disk Storage 
graph shows the highest capacity for a single 
floppy disk drive and the maximum standard 
capacity for each system. The Bundled Solt· 
ware graph shows the number ol software 
packages included with each sy.>tem. The Price 
graph shows the list price of a system with two 

disk drives, a monochrome monitor with con­
nection apparatus and graphics capability, a 
printer port and serial port, 256K bytes ol 
memory (64K bytes for 8-bil systems), the stan· 
dard operating system for the computers under 
comparison, and the standard BASIC inter· 
preter. Note that the Tele-286 Model 2 comes 
with 512K bytes of RAM and one cl its two disks 
is a 44-megabyte hard disk drive. 

.... 


-


MEMORY SIZE t K BYTES ) DISK STOR AGE (K SYTES) 
0 200 400 600 800 1000 0 40 0 800 1200 1600 2000 

BUNDLED SOFTWARE PACKAGES PRICE ( $ 1000 I 
0 2 4 6 8 10 0 2 4 8 JO 
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The rear of the Tefe-286 showing the power cord receplacle, monitor 
power cord socket, serial and parallel ports. and access slots for 
expansion boards with the TeleVideo HRM·100 monitor adapter 
installed. 

DISK ACCESS IN BASIC (SEC) 
250r----------------------. 

WRITE READ 

SYSTEM UTILITIES (SEC) 

50 .-----------------------. 

40 1-­---------------r 

30 1-­-------------­--l 

10 t-------. 

O '-----N;,,;,;f:..;A~i:l;l 
40K FORMAT/DISK COPY 40K FILE COPY 

The inside of the Tele-286 showing the Hoppy and hard disk drives, 
power supply, and main ci rcuit board with expansion slots. 

BASIC PERFORMANCE !SEC) 

250 

200 

150 

100 

50 

0 
SIEVE CALCULATIONS 

SPREADSHEET [SEC) 

25 

20 

LOAD RECALCULATE 

- TELE-28G l@l\MI IBM PC ~APPLE OE 

The graphs for Disk Access in BASIC show how long it takes to write 
and then read a 64K-byte sequential text me to a blank floppy disk. 
(For the program !~stings see BYTE's Inside tile IBM PCs, Fall 1985, 
page 195.) The Sieve graph shows how long It takes to run one ltera· 
lion of lhe Sieve of Eratosthenes prime-number benchmark. The 
Calculatfons graph shows how long It takes to do 10,000 multiplication 
and 10,000 djvis;on operations using single-precision numbers. The 
System Utilities graphs show how long It takes 10 copy a 40K·byte 

file using the system utilities. (The Disk Copy test was not run because 
our review unit had only one floppy disk drive.) The Spreadsheet 
graph shows how long it takes to load and recalculate a 25- by 25·cell 
spreadsheet in which each cell equals 1.001 times the cell to its left. 
The spreadsheet used was Microsoft's Mulliplan. Tests on the 
Tele-286 were done using MS-DOS 3.1 and GWBASIC 3.1. Our 
review system had 512K bytes ol RAM , a 44·megabyte hard disk 
drive. and a 1.2·megabyte floppy disk drive. 
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programs. You should have your 
dealer demonstrate any software you 
are considering using on a Tele-286. 

T HE BENCHMARKS 
The machine·s speed is noticeably 
good with programs such as WordStar 
2000. which is sluggish on the IBM 
PC The benchmark tests support that 
feel ing of speed. Memory-resident 
programs execute in one-third to one­
fourth the time required on an IBM 
PC. Operations requiring floppy disk 
access execute in about half the time. 

Some of the benchmark times de­
pend heavily on the type or format of 
the disk drive being used. For exam­
ple. the load time for Multiplan took 
only about one second from the hard 
disk. {Of course. timing accuracy is 
limited at such short intervals because 
of the time it takes to actually start 
and stop the stopwatch.) 

Format and fi le-transfer times vary 
with the format in use. Naturally. for­
matting the 1.2-megabyte high-

capacity disk takes longer than the 
360K-byte double-density disk. Also. 
fi le transfers took slightly less time 
with the high-capacity disk. 

CONCWSIONS 
The Tele-286"s most glaring weak 
point is its documentation. The prob­
lems I had in getting the machine run­
ning were entirely due to an inade­
quate owner's manual. and the same 
problems await any user who tries the 
do-it-yourself route. Once you get past 
the problems with setting up the sys­
tem. the owner's manual improves 
some. The book is well illustrated and 
covers most routine act iv ities ade­
quately. There is also very complete 
coverage for such activities as adding 
add itional disk drives and memory. 

The manuals for MS-DOS and for 
CW-BASIC are also adequate. It ap­
pears that TeleVideo has simply 
reprinted the standard Microsoft 
manuals and has made no effort to 
expand or clarify them or to give ad­

ditional instructions. As a result. new 
users will find the manual tough to 
understand at first. but experienced 
users will be disappointed by the lack 
of advanced programming support. 

Stlll. the Tele-286 performed most 
of the tasks I tried. endured frequent 
moves between my home and office. 
and persisted through days of con­
stant disk-drive activity while I devel­
oped a diagnostics program that ex­
ercises the disk drives. 

There are a number of good reasons 
to consider the Tele-286. The stan­
dard hard disk is considerably larger 
than that supplied with the IBM PC 
AT. The machine operates faster than 
the IBM. the monitor is easier to read. 
and it costs less. Cost may well be the 
major factor. since TeleVideo equip­
ment is frequently sold at a consid­
erable discount. While there are a 
number of IBM PC AT compatibles 
available. and more are on the way. 
it's di fficult to find one much better 
than the Tele-286. • 

ADD ANEW 
MERCEDES-BENZ 
TO YOUR EUROPEAN 
VACATION PLANS. 
AND SUBTRACT 
SOME OF THE COST. 
Plan to make European delivery of a 
new Mercedes-Benz part of our 1986 
European vacation plans. Select any 
1986 gasoline or diesel model~ pick it 
up al Lhe factory European Delive1-y 
Center-and embark on a deluxe driv ­
ing vacation. Avoiding cost I ren tal s 
whil saving on the price of our new 
Mercedes-Benz. Send coupon for a free 
European Delivery brochure today. 

'Subject 10 availabi lily. 

Send coupon to: MHMA86-5 
Mercedes-Benz of Nonh America. Inc. 
Marketing Communications Di ision 
One Mercedes Drive, Mon ivale. NJ 07645 

Name.___________ _ 

Address _ ___ ___ _ _ _ _ 

Ci ty _____ _______ 

State_ _ _____Zip___ 

C l986 Mercedes-Benz ol N.A ., Inc .• Mon1"ale , NJ. 
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MAKE THE CONNECTION • • • 

Our Connection systems will solve your problem 

of trying to read and write diskettes or tapes from 
almost any computer system using your PC. 

The Diskette Connection is a hardware system 
that enables the IBM PC or compatible to read and 
write most 8 inch, 51/4 inch, or 3 112 inch diskettes. 

With our File Connection software programs you 
can transfer data files between most computer 
systems, including CP/M, DEC, Honeywell, Univac, 
IBM 3740, Sil, S/3, S/231 S/32, S/341 S/36, and S/38. 

Our Word and Typesetting Connection programs 
use IBM standard Document Content Architecture 
(DCA-RFrl to transfer document files between 
most word processing and typesetting systems, 
including Compugraphic MCS, CPT, Displaywriter, 
OS/6, Multiset, NBI, Quadex, Xerox, and Wang. 

Our Tape Connection system will read and 
write IBM or ANSI standard 112 inch 1600 BPI 
magnetic tape. A full size 2400 foot tape can 
store a 45 MByte file and be written in 6 minutes. 

Since 1982, we have supplied thousands of 
systems to customers around the world, including 
IBM, NASA, AT&T, Kodak, and General Motors. 

Our specialty is conversion systems and we can 
provide a solution to your problem. Call us today 
to discuss your requirements. 

Thjs ad is one of a series featuring NASA missions. 
For a free poster, send us your written request. 

Box 1970 Flagstaff, AZ 86002 
(602} 774-5187 Telex 705609 

Inquiry 131 for End·Users. ... FLAGSTAFF ENGINEERING 
Inquiry 132 for DEALERS ONLY. 
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Not long ago J was perusing 
BYTE and discovered an ad­
vertisement for a $39.95 C 
compiler. I was struck by the 
potential value of a standard 
Kernighan and Ritchie C com­
piler for the IBM PC for less 
than S50. Of course. it's wise 
to be wary about a software product 
that promises so much at such a value. 
so I ran both versions of Mix C down 
the guandet (They also make a version 
for ZBO CP/M machines-I got the Kay­
pro version and ran the CP/M bench­
marks on a Kaypro I 0.) 

WHAT You Do AND DON'T GET 
What arrived were two shrink­
wrapped large blue-covered manuals 
of over 400 8lh- by I I-inch pages. 
Stuck within the pages of one of the 
manuals were two Kaypro-readable 
floppies. and within the other was one 
IBM PC-compatible floppy. The disks 
are not copy-protected. so you can 
make backups or copy the contents 
onto a hard disk (which I did for the 
Kaypro 10). It isn't possible to get all 
the files plus boot information onto 
a single floppy disk. even for the MS­
DOS version. Fortunately, the manual 
saved me from having to experiment 
with the distribution of files onto 
multiple disks; there is a section in 
chapter I that gives a file-by-file list 
of the recommended disk arrange­
ment. 

Many C compilers extend the com­
piler across several programs that are 
executed in succession. Mix Cs com­
piler is an all-in-one file for the MS­
DOS version and two for the CP/M 
version. a root file and an overlay. The 
disks also contain the Linker program 
and RUNTIME.OVY (both described 
below). as well as Mix C's library file. 
CUB.MIX. and the standard J/O 
header and library files: STDIO and 
STDLIB.H. respectively .. 

MIX C 
BY RICHARD GREHAN 

an abstruse exercise. and itA C compiler 
certainly gets you no closer 
to the generation of machinefor the IBM PC that costs code that would be useful for 

less than $50 


Other files present on the MS-DOS 
disk (and on the second of the two 
CP/M floppies) consist of programs 
used for code optimization-both 
speed and size-and source files. 
STDLIB.C. PRINTF.C. and SCANF.C 
contain most of the source code for 
the standard C system; you can actual­
ly add or modify routines to these 
files and use them to create your own 
CUB.MIX library file. 

What you don't get with Mix C is 
any assembly source code output 
from the compiler that might aid you 
in debugging programs. Nor do you 
get the ability to link object files writ­
ten in assembly language with Mix C 
functions. Additionally, as you may 
have guessed. you don't get a sepa­
rate assembler program with Mix C. 
as you do with some of the other 
popular C compilers. 

A peculiar program. CONVERT.COM. 
can be used. according to the manual. 
to convert object flies to ASCII and 
back. I assumed that by this the 
manual meant CONVERT.COM could 
transform unreadable object code to 
text that was more or less understand­
able and from which I could glean the 
machine code generated by the com­
piler. However. what comes out of 
CONVERT.COM is a file consisting of 
streams of ASCII digits with function 
names sprinkled throughout. The only 
apparent use of an ASCII object fi le­
as outlined in the manual-was that 
it provided a means for you to actual­
ly use a text editor to cut and paste 
functions from one object file to an­
other. This seems to me to be at best 

debugging. 

COMPILING 
Producing an executable pro­

gram from a source code file is 
typically an easy two-step process 
with Mix C: you simply execute the CC 
program to generate an object file. 
then execute Linker to create the final 
.COM file. There are. however. a varie­
ty of options available that enable you 
to optimize the resultant code for 
either space or speed. 

Executable files created as de­
scribed above do not contain low­
level run-time routines (system 110. for 
example) and as such they require the 
presence of a run-time support file 
called RUNTIME.OVY. The obvious 
advantage of this arrangement is that 
the resultant .COM files are smaller: 
a disk with numerous program files 
will show a real space savings due to 
the factoring out of common system 
routines. You can. however. request 
Linker to include run-time support in 
the resulting .COM file and so elimi­
nate the necessity of moving RUN­
TIME.OVY about with all your C pro­
grams. Any gain in execution time is 
almost negligible. as demonstrated in 
the benchmarks. but the ability to 
create programs not requiring the 
presence of RUNTIME.OVY is certain­
ly a necessity for anyone considering 
marketing products developed with 
Mix C. 

If you are really cramped for space. 
you can optionally replace RUN­
TIME.OVY with SMALLCOM .OVY. 
This is a file Identical to RUN­

(continutd) 

Ricfiard Grehan is a BYTE technical editor. 
He can &e readied at One Phoenix Mill Lane. 
Peterborougfi . NH 03458. 
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AT A GLANCE 

Name 
Mix C 

Type 
language 

Company 
Mix Sohware 
2116 Easl Arapaho 
Suite 363 
Richardson. TX 75081 
(214) 783-6001 

Computer 
PC-DOS and MS-DOS machines (DOS 
version 2.0 or later} and CP/M 80 (version 
2.2 or later) 

Documentation 
Mix C reference manual. bound, 400+ 
pages 

Price 
$39.95 

TIME.OVY except that it is missing 
routines for long and floating-point 
data types. 

lWo programs provided with Mix C. 
Shrink and Speedup. al low you to op­
timize an object file for size or speed. 
respective ly. The documentation is 
mysterious about the internal goings­
on of Shrink. and I wasn't very im· 
pressed with its results. Speedup. 
however. improved execution times 
remarkably and at a small expense of 
space. The manual indicates that 
Speedup will have its most dramatic 
effects on integer arithmetic. 

I ran the benchmarks with Speedup 
and Shrink files; you should note for 
these particular benchmarks I did in· 
elude run-time support in the final 
executable files and that I did not 
speed up or shrink the system library 
code. 

I was curious about the effects of 
speeding up and shrinking a file. so I 
tried running both programs on the 
Sieve object code on the I BM PC. 

After shrinking and then speeding up. 
Sieve weighed in at 13.058 bytes and 
ran in 20 seconds: after speeding up 
and then shrinking. Sieve was 13.064 
bytes and ran in 21 seconds. I won't 
even begin to try to explain the sig­
nificance of the figures. but I would 
like to know what those 6 bytes are. 

LINKER 
Not only does the Linker program 
operate similarly to other object code 
linking programs of its kind IMicro­
sorrs Link. for example). but if you 
simply execute Linker with no file· 
names as arguments. it enters a spe­
cia l menu-driven mode. Commands 
from Linker's menu allow you to selec­
tively load object files. specify 
libraries to search for unsatisfied ref­
erences, and build executable fi les. 
There is even a timesaving Find All 

command that will search and re­
search a library file until all references 
have been satisfied. (The necessity for 

(co111i11uedJ 
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This is all you'll 

ever need to use the 


System 488 Instrument 

Control Computer. 


If you need to solve engineering 
problems you wane Sys rem 488 , •. 
Sysrem 488 is fasrer than an IBM 
POAT®and more powerful and 
flexible rhan dedicated instrument 
controllers. System 488 is com­
plete and ready ro run when it ar­
rives , yet there's plenty of room 
for future expansion. 

Ready To Use 
Finally, an JBM PC/AT® compat­
ible designed for engineering ap­
plications. Sysrem 488 is packed 
wirh all of the hardware and soft­
ware you need co meet a tight 
schedule on a low budget. 

Hardware 
8 MHz 80286 processor 
512K RAM 
Serial and parallel pons 
floppy disk drive 
IEEE-488 interface 
MondcolorlEGA display inttrfacc 
Monochrome monitor 

I I 

• 


I I 

• 


Built-in... 

not 


added on. 


Easy To Use 
Syscem 488 was designed for you. 
Our Co-Operator TM software and 
help windows are included co put 
problem solving information on 
your screen at the rouch of a key. 

High Power, Low Price 
System 488 has rhe power you 
need, backed by a technical sraff 
chac can give you straighr answers 
co tough questions. 
The complete syscem is just 
$3980. 

can today 
Capital Equipment Corp. 
99 South Bedford St. # 107 
Burlington, MA. 01803 
(617)-273-18 18 

Software 
MS-DOS and BASIC 

Superkey® 
f uII feacu re wordprocessor 
hp85 graphics emulation 

IEEE-488 applications library 
Co-Operator '" 

Supc:rl«y i1 a rrademork of Borl•nd lnremodonal . IBM PC/AT l$ • ' ""'lemark or IBM. Inquiry 58 
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this is as follows: Suppose the Linker 
is searching a library file for routine 
A. It locates routine A and links it into 
the rinal run-time code. However, rou­
tine A calls routlne £. which is defined 
in the same library. but appears 
before routine A. Linker will have to 
make another pass through the library 
to find routine B. The Find All com­
mand tells Linker to make multiple 
passes through the library file as re­
quired.I 

Linker"s Build command offers addi­
tional options: You can specify how 
much stack space the execution file 
will be al lotted and whether or not it 
will include run-time support. 

A special section in the manual de­
scribes the mechanics behind over­
lays and how you command Linker to 

create overlay files. This is a tricky pro­
cess and requires that you give some 
forethought to how your program will 
juggle overlay modules in memory. 
but the instructions are laid out ln a 
step-by-step fashion and I had no 
trouble building several programs 
with overlays. 

MACHINE LANGUAGE INTERFACE 
Arising out of the fact that Mix C 
operates with its own pecu liar format 
for object files are the difficu lties you 
face when you try to interface a C pro­
gram to an external routine. Specifi­
cally. the object file of an assembly 
language program processed through. 
for example. the MS-DOS MASM as­
sembler (an equivalent example for 
CP/M would be the M-80 assembler) 

Table I : Bencfi111arks for Mix C nm 011 a Ktiypro 10. Tf1e be11ch111arks were 
run on the Kti~pro·s hard disk. Also. lhe bmcftmarks using Speedup and Shrink 
did include rw'Hime support. Nole that no compile limes were given in the last 
three sections. as these compilations required considerable operator i11lervenlion . 
Tfte bencfimark programs are available on BYTE11et Listings. (6171 861-9764. 

Mix C Benchmarks - Kaypro 10 
Wilhout Run Time Support Included 

Benchmark Compile time (seconds) Execute time (minutes:seconds) File size (bytes) 

Sieve :39 3:22 
Fib :41 16:09 
lntmath :51 2:28 
Sort :56 5:31 
Fileio :58 9:02 

With Aun Time Support Included 

13056 
4864 
5120 
9216 
6016 

Benchmark Execute time (minutes:seconds) File size (bytes) 

Sieve 3:22 31232 
Fib 16:09 23040 
Intmath 2:28 23296 
Sort 5:31 27392 
Fileio 9:02 24192 

Using Speedup 

Benchmark Execule time (minutes:seconds) File size (bytes) 

Sieve :41 31488 
Fib 13:23 23168 
lntmath 1:14 24320 
Sort 3:42 28160 
Fileio 8:46 24960 

Using Shrink 

Benchmark Execute time (minutes:seconds) Fi le size (bytes) 

Sieve 3:31 31232 
Fib 15:57 22912 
lntmath 2:33 23168 
Sort 5:34 27392 
Fileio 9:04 24192 

cannot be linked to the object file of 
a C program created by the Mix C 
compiler. Also. the Mix C compiler 
provides no #asm directive found on 
many other C compilers for in-line 
assembly source code. 

This means that if you have some 
modu le that requires coding in as­
sembly language. you are faced with 
either hand-assembling your code in­
to an array or explicitly poking it into 
memory from some external file. 

However you manage to get a ma­
chine language routine into memory. 
at least Mix C provides functions for 
transferring control to your routine. 
You call your machine language sub­
routine using functions asm() and 
asmx( ). and these functions accept 
arguments used to transfer the con­
tents of the CPU registers to and from 
the routine. 

Mix C also includes funct ions for 
ca ll ing the operating system's BOOS 
directly from C. The MS-DOS version 
of Mix C has functions for calling the 
BIOS (specifically, the IBM PCs BIOS. 
though most compatibles have identl­
ca l BIOS entry points) in addition to 
functions for control ling system firm­
ware such as the cursor and sound 
channels on the IBM PC. 

DOCUMENTATION 
The Mix C manual is a large bound 
volume that actually consists of five 
manuals in one. It begins with "Get· 
ting Started." a 19-page guide to the 
basics of using the Mix C package. 
This section touches on some of Mix 
C's optimization abilities and how to 
manipulate heap and stack space 

The "Tutorial·· section follows. and 
it is an admirable 120 pages including 
an index . I was especially impressed 
by the range of topics covered; these 
include pointers. dynamic memory 
allocation. and structures. The level of 
presentation seems aimed for inter­
mediate programmers. 

Next is a 178-page reference man­
ual that also contains an index . It is 
a robust guide to the use of C in gen­
eral. dealing primarily with the stan­
dard function ca lls. '"Functions ... the 
99-page section that follows. includes 
descriptions of the other functions 
that Mix C supports: UNIX functions. 

1w11ti11ued) 
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Multiuser & t-AN Solutions 

For IBM PC/X /AT 

MULTIUSER 

KT-7/ PC2 PC Work-a-like Terminal 
Compatibility: Multilink Advanced3, 

PC-Slave/ 164 
Display: 80 x 25, IBM PC character 

set, PC look-a-like attributes, 14'' 
green or amber 

Keyboard: AT style std. IBM 
scan/ASCII codes. 5161/AT and 
RT style opt. 

Pages of memory: 1 std. 2 or 4 opt. 
Communications: 2 bi-directional 

RS-232C serial (data & printer) 
ports 

Operating systems: works with 
PC-Dosi, MS-Doss, Q x 0, 

UNIX7, XE IX5, THEOS , PICK9, 

and Concurrent DOS10• 

Retail price: $695.00 
QUARTET2 4-port 1/0 card, 

RS-232C 
Retail price: $299.00 

LAN 

K-Net2 Local Area Network 
Compatibility: NETBIOS, Token­

Ring1 software, (Advanced 
Netware11 8/ 86) 

Data Rate: 1 million bps 
Cable: Twisted-pair/ phone wire 
Distance: Up to 4000 ft. 
Addressable users: Up to 255 
Physical: Half-sized card 
Operating systems: 

PC-DOS1/ MS-DOS5 2.0 or later 
Dedicated file server: Not needed 
Message communication: 

Interactive 
Multiuser solutions supported: 

Multilink AdvancedJ 
PC-Slave/ 164 

Other features: electronic mail, net­
work data management, and 
print spooling 

Retail price: $395.00 

WORKSTATIONS 

KW-I 8088, 4.77 MHz, 512 l<bytes 
Retail price: $995.00 
KW-2 8088- 2, 8 MHz, 512 Kbytes 
Retail price $1 ,195.00 

KW-3 80286, 6 or 8 MHz, 
640 Kbytes 

Retai l price $1,995.00 
All the above include: monochrome 
monitor with video board, AT style 
keyboard, 8 slots, built-in K-Net2 
with remote boot, upgradeable to 
"complete" PC. 

(800) 828-8899 
(408) 436-6550 (In CA) 
1705 Junction Ct., Bldg. #160 
San Jose, California 95112 

~~ liimtron 
Trademarks: 11BM 2 Ki mtron ' Software (,ink 'Alloy ' Mi crosoft tQuantum 'Bell Lllbs "THEOS Soltware •PICK Technologi.es '" Digital Res.eari:h "NovtH C <.:opyrilfhl 1986 
by Kimtron Corp. 
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Table 2: The same berichmarks ru11 011 a dual·flopp!J IBM PC usi119 PC-DOS 
version 2.0. 

Mix C Benchmarks - IBM PC Version 
Without Run Time Support Included 

Benchmark Compile time (seconds) Execute lime (minutes:seconds) Flle size (bytes) 

Sieve :38 3:20 12921 
Fib :40 12:14 4682 
1ntmath :51 1:46 5017 
Sort :55 4:56 9122 
Fileio :58 8:54 5922 

With Run Time Support Included 

Benchmark Execute time (minutes:seconds) Fi le size (bytes) 

Sieve 3:23 31628 
Fib 12:12 23389 
lntmath 1:45 23724 
Sort 4:55 27829 
Fileio 8:48 24629 

Speedup 

Benchmark Execute lime (mlnutes:seconds) File size (bytes) 

Sieve :20 31771 
Fib 3:51 23675 
lntmath :11 24002 
Sor 1:07 28489 
Fileio 7:55 25406 

Shrink 

Benchmark Execute time (minutes:seconds) File size (bytes) 

Sieve 3:28 31571 
Fib 12:00 23355 
lntmalh 1:47 23581 
Sort 4:58 27770 
Fileio 8:49 24569 

functions specific to the operating sys­
tem (MS-DOS or CP/M-80). and a spe· 
cial chapter on functions for direct 
communication to the IBM PC BIOS. 

Finally. the 17-page "Tools" section 
is a close look at the Mix Cs software 
components. It is really an extension 
of the first section. with the addition 
of a description of the overlay mecha­
nisms provided with Mix C 

CONCWSION 
I ran the benchmarks on a Kaypro (see 
table I) and an IBM PC dual-floppy 
system with 512 K bytes of memory 
(see table 2). For the Kaypro. I ran all 
the benchmarks on the computer's in­
ternal I 0-megabyte hard disk. There 
was no 8087 math coprocessor in the 
IBM PC; in fact if Mix C provides 8087 
support. it isn't mentioned anywhere 
in the documentation. 

Compared with other C compilers 
I have seen. Mix C doesn't break any 
speed records. Devoted programmers 
will be unhappy with its inability to 
generate machine source code. the 
lack of a compiler directive for in-line 
assembly code. and the fact that ob­
ject fi les created by other compilers 
or assemblers cannot be !inked with 
Mix C object files. 

Still. the compiler supports the 
K & R standard. it works. and it is cer­
tainly affordable. Therefore. I am will­
ing to overlook its inadequacies. • 
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The IBM ~etwriter®PrinterModel 2 

for whisper-quiet quality graphics and text. 


Qua1ity. That's the word that 
pring to mind when de cribing 

the ' Quietwriter" Printer Model 2. 
Its letter-quality printing, for 

xample, giv you all the cri p­
ne and d p, rich glo s of IBM 

1111S lectri Typewriter printing. 
he quality of its high-re oluti n 

graphic make for full curve 
and harp d tail. And of cour , 

The "Quietwriter ' Prinlers 
other qualiti e ? Speed of up to 
60 chara t r p r cond, d p nd­
ing on pitch and appli ation . And 
int rehang abl plug-in font that 
upport the full 252-charact r s t 

of the IBM Personal Computer. 
(Perfect if you need output in 
more than on type tyl .) 

The IBM Quietwriter" 

family of p r on al printer . 
All designed to serve a ingl · 
purpo e: To give everything y u 
do the finish ing touch . 

For th authorized IBM dealer 
or the IBM Product Center neare t 
you- or for fre li t ratur - call 
1800 IBM-2468, Ext. L /104. 
Or conta t your IBM marketing 
representative. 

its whi per-quiet operalion im­ Printer attaches lo IBM PC and to ==.i== ~· prove th quality of your work many other personal comput rs. - ----~ .. -. ---­~·environment. And it part of our growing ====-= ~ : Inquiry 157 
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15,000 SAVED FROM CRASH. 


option available. 
Even more reliable 

/hQJl·le<:it. 
0,Jl•// '!J'Jltr 

PC a11(/ slidf• 
the mntn>Jlrr 
board ill /O Wl!J 
trl]XIJISIOll s/ol. 
/,m'"''?dl. 
JIQOk up "LR lo 
wm1J11ler 11'itll 
.'IJ£mdan:I co11­
?Jl'C/ol' cable.~ 

than the hard disk you're
backing up. 

At the heart of the system 
is a patented video tape con­
troller board that employs 
a standard video cassett 
recorder for copying data. 
Which means Videotrax offers 
the sophisticated technology of 
today's VCRs.And the depend-

joy of its 
automatic, unattended backup
capabilities. 

Either way, our menu driven 
software, clear documentation 
and wide range of backup
modes keep it imple: Insert 
a blank video assette tape 
and foll w h dir ctions that 
appear on your screen. 

You can copy or restore your 
entir hard disk, specific files, 
or only file modified since the 
last backup, whil the system 
busily self-monitors for proper
fu nctioning. 

And for the price of taping 
your favorit TV shows you 
can record your most valued 
computer data.Up t.o BOMB 
can be st.ored on a single cas­

Ccr/xlrale lleadi{ltar/ers:. 9501 SutlflaWJ; PQ Bae 2.5a5aSama 1hu4 ('.A 9279.9 © l!)S(), Alpha Mil1Tu1.JS/Jf/1/s, 11/1n.(Jltts11!."'"nni. IBJ1 is a rtrJi.~teral 1mde111ark f{ lutematimwl 

Busiri~ Macltines. UK f/eoilquwters: Berk.sl!ire HIJIJ,S(!., 56 Hershel S1.,Slo1Jgil, ller!..v1i1Y!, Orool Brilain F.Aovpew1 lfeadq1111rlers: 130 Cilllussee de la Huipe, Bae 14 J(){j() Bnissels, Bet¢um 
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No hysteria. No panic. o 
reports of data loss.No won­
der more than 15,000 Alpha 
Micro users have chosen our 
Videotrax™ backup technology 
over s reamer tape or floppies. 

The best news is it's now 
available for the IBM®PC-AT, 
XT and true compatibles. 
BETTERTO BE FAIL-SAFE 

THAN SORRY. 
Exhaustive testing and 

long term use of Videotrax 
technology prove it more 
reliable than any o her backup 

ability of a durabl consumer 
good. 

EASY DOES IT. 
If you own a VCR, you 

already own half the system.
And you already know how centers will provide allto use it. Or you might opt for the support you need.the complete subsystem 

For more informa­(controller board 
tion on how Video­plus enhanced 

trax can keep you offVCR) ~nd the crash course callexpen­
your local dealer orence the 
Alpha Micro a 

li111r basic 1rirlm 1-800-992-9779 
<Xiii.WI/es. !?Pliable, 
dil'tl/H'l.IS!J (()JiI/It (in California call 

1-800-821-0 612). 

·-----...-...----.......
Ir•UEUI IO:..A 
DATA BACKUP FROM 

ALPHA MICRO. 

sette a less than a third of the 
cost of streamer tape.

Of course, if you ever require 
service, your authorized Alpha 
Micro dealer and our world­
wide network of factory sel'Vice 



FOUR MIDI INTERFACES 

BY ROG ER POWELL AN D RICHARD CREHAN 

Let's assume you have a per- trol a sequencer. 
sonal computer and you MIDI interfaces for the The clock-out and start/ 
want to connect it to a MIDI­ stop lines add features that 
equipped keyboard or other Commodore 64 , IBM PC, may not be immediately ap­
instrument. One of the first parent. Not only do they per­
things you will need is inter­ m it you to control drum ma­Macintosh , and Apple II family
face hardware to send your 
MIDI signals through your 
computer. The MIDI specification re­
quires a current-loop serial interface 
operating at 31 .2 50 bits per second. 
so it is going to take something more 
than just retrofitt ing an RS-232C port 

In th is article. we will look at four 
MIDI interfaces currently available for 
some of the most popular microcom­
puters. The TDS-AP for the Apple II + / 
lie and the TDSC-64 for the Com­
modore 64 are from Syntech Cor­
poration. The MPU-401 for either the 
IBM PC or the Apple II machines is 
from RolandCorp. The MIDIMAC for 
the Macintosh or Mac Plus is from 
Opcode Systems. The interfaces all in­
clude at least a high-speed UART with 
some sort of clock-generation cir­
cuitry. a buffered output stage. and an 
optoisolated input stage. {The MIDI· 
MAC is an exception; it requires no 
special UART. since the Macintosh's 
serial ports can operate well above 
the speed required by MIDI.) How­
ever. most of the interfaces we' ll look 
at in this article add extra features 
such as drum machine trigger signal 
outputs and tape synchronization in­
puts and outputs. 

Of course. if you are an Atari ST 
owner. you are probably reading this 
with a bit of smugness. because the 
Atari ST has built-in MIDI ports. 

TDS·AP 
Syntech Corporation's TDS-AP is a 
MIDI interface on a board that plugs 
into the Apple Il+ l lle. It includes a 
pair of DIN jacks-one for MIDI in and 
one for MIDI out-as well as five mini 
phone jacks: tape in. tape out. foot-

switch. clock out. and start/stop. 
The tape-in and tape-out jacks allow 

for synchronization with a tape deck. 
If you have a multitrack tape recorder. 
you connect the tape-out signal to a 
line-in signal on a track of your tape 
machine: this track will become the 
click track. You then program whatever 
MIDI software you're running to out­
put a sync tone and record this on the 
cl ick track. Now connect the line-out 
signal from the click track to the tape­
in port on the MIDI interface. and the 
sync tone that you have just recorded 
becomes the master clock for the sys­
tem when you begin to record onto 
the other tracks of your tape recorder. 

You can opt for some hands-off event 
control by attaching a footswitch to 
the TDS-AP's footswitch jack. For ex­
ample. we tested the interface with 
multitrack recording and sequencer 
software that enabled us to halt the 
recording process by pressing the 
space bar or footswitch. If you have 
both hands busy on a synthesizer's 
keyboard. it's much easier to operate 
a footswitch than an Apple II 's space 
bar. 

The clock-out and start/stop lines of 
the interface can be used to drive a 
drum machine. The clock-out line con­
nects to the clock-in line of the drum 
machine. and pulses on this line con­
trol the machine's tempo. The start/ 
stop line-just as its name implies­
provides trigger signals to begin and 
halt whatever sequence you have 
programmed into your drum machine. 
Of course. you could also use the 
clock-out and start/stop lines to con-

chines that are not equipped 
with a MIDI interface. but 

they provide a direct control path to 
a drum machine that might otherwise 
be at the end of a line of daisy­
chained MIDI devices (and would 
therefore suffer from signal-transmis­
sion delays). They also alleviate the 
problem that arises if you don't have 
enough MIDl-thru connectors avail­
able and are unable to hook the drum 
machine into the MIDI circuit at al l. 

The TDS-AP's documentation is a 
small 10-page pamphlet filled mainly 
with simplistic diagrams showing how 
to connect the interface to a tape 
deck. a drum machine. and a se­
quencer {they presume you already 
know how to connect the MIDI ports 
to whatever musical instrument you're 
using). We were happy to find an 
elaborate description of the pro­
cedure you must go through to create 
a click track. We rate the documenta­
tion as adequate: It provides you with 

(co11tin ued) 

Roger Powe/I (Magnetic Music. POB 328. 
Rhinebeck. NY 12572) is a professional 
musician and computer programmer. He has 
been involved with music synthesis as a con­
sultant for the Moog Syntfiesizer Company 
and Bell wboratories. wfiere he was intro­
duced to computer music. A long-slanding 
member of Todd Ri.mdgren's band Utopia, 
Roger has also played keyboards for David 
Bowie a11d Meat i..J:Jaf a11d has released two 
solo synthesizer albums. Roger has been pro­
duci11g his own line of MIDI-related software 
tools for music. including Texture. a 24-track 
MIDI sequencer for the !BM PC Richard 
Grehan (One Phoenix Mill wne. Peter­
borough. NH 03458) is a technical editor 
at BYTE. 
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AT A GLANCE 

Name 	 TOS-AP 

DS·AP 

TDSC-64 

OSC-64 


Type 	 TDS-AP: for Apple II + /l ie, 
with tape and drum sync 
DS·AP: !or Apple II +/lie. 
with drum sync only 
TDSC-64: for Commodore 64, 
with tape and drum sync 
DSC-64: for Commodore 64, 
with drum sync only 

Company 	 Syntech Corporation 
23958 Craftsman Rd . 
Calabasas, CA 91302 
(818) 704-8509 

Documentation 	 10-page pamphlet included 
Technical documentation for any 
of Syntech's in erfaces $5 

Prices 	 TDS-AP $199.95 
OS-AP $129.95 
TDSC·64 $199.95 
DSC-64 $129.95 

MPU-401 

MPU-401 : External processing 
unit, requires interlace card for 
attachment to host computer 
MIF-IPC: Interface card for 
the IBM PC 
MIF·APL: Interface 
card for the Apple II 

RolandCorp U.S. 
7200 Dominion Circle 
Los Angeles, CA 90040 
(213) 685-5141 

MPU-401 $200 
MIF·lPC $110 
MIF·APL $110 

MIDIMAC 

MIDlMAC: one in, three out 
MIDI interlace for Macintosh 

Opcode Systems 
707 Urban Lane 
Palo Alto. CA 94301 
(415) 321-8977 

MIDIMAC $125 
MIDIMAC version for 

Mac Plus $175 
MIDIMAC upgrade lor 

Mac Plus $50 

just enough to get going. If you are 
a programmer anxious to do some 
MIDI application software of your 
own . Syntech will send you the TDS· 
AP's technical documentation for an 
additional 55. 

TDSC-64 
The TDSC-64 MIDI interface for the 
Commodore 64. also from Syntech 
Corporation. is functionally almost 
equivalent to the TDS-AP interface (in 
fact, the same manual is packaged 
with both devices): the only major dif­
ference is that the Commodore ver­
sion does not have a footsWitch jack. 

The TDSC-64 is about the size of a 
deck of playing cards and plugs into 
the Commodore 64's cartridge expan­
sion slot. It has three DIN jacks and 
two mini jacks. One DIN jack is MIDI 
in. another is MIDI out. and the third 
carries the clock-out and start/stop 
signals. The phone jacks provide con· 
nections for tape in and tape out. 

The third DIN connector mentioned 
above is compatible with Roland 
drum machines. but with some minor 
cable building you should be able to 
adapt the TDSC-64 for use with other 
brands of drum machines. You have 
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to bring out the clock-out and start/ 
stop signals to a pair of phone plugs. 
Fortunately. the pin assignments for 
the DIN connector. along with a brief 
construction guide. are provided in 
the manual. 

MPU-401 
Roland has been manufacturing the 
MPU-40 1 MIDI interface in versions 
for both the Apple and IBM PC for 
about three years. The package con­
sists of an internal interface card that 
is specific to the host computer bus 
{cal led the MIF card). a multiwire 
cable with DB-2 5 connectors. and an 
external box (the MPU or MIDI pro­
cessing unit) containing the actual 
MIDI serial hardware and custom sup­
port circuitry. [Editor's rrote : For more irr­
formatiorr on the MPU-401. see "'A MIDI 
Recorder.. b~ Donald Su.w?aringen in BYTE's 
Inside the IBM PCs, Fall 1985.] The 
MPU-401 was designed to offload tim· 
ing and synchronizing operations 
from the computer and is, therefore. 
known as an intelligent interface as 
contrasted with other passive, UART· 
only devices used for MIDI commu­
nication between synthesizers and 
computers. However. the MPU-401 

may also be used in UART mode for 
applications that do not require the 
additional intelligence that the custom 
ROM and timers provide. Straightfor­
ward jobs like sending and receiving 
bulk voice data to and from synthe­
sizers can easily be accomplished 
using only the basic UART 

For applications such as recording 
and playing MIDI data sequences 
back. the MPU-401 provides eight 
programmable timers and circuitry for 
interrupting the host computer to ini· 
tiate data transfers. Normally. each 
timer is associated with a single track 
of MIDI data to be sent from the host 
to the MIDI receiving channel of an 
external synthesizer. As data is con· 
sumed by the receiver. the timer for 
that track will interrupt the host com­
puter and request new information. 
This information packet starts with a 
timing byte to indicate an entry delay 
for the MIDI event that follows. The 
timer is armed with a countdown and 
will not send the MIDI packet until the 
count reaches zero. Thus. the MPU· 
401 acts as an event scheduler and 
allows the host computer to do other 
tasks in the foreground. such as dis­

(ronfi,.uedJ 
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State of the Smart. 

SmarTEAM 2400 
' Bell 103/212A, CCl'l'T V.22, V.22 bis (Y.21 optional) 
• Aulo speed selection [300. 1200 or 2400) 
• Au to answer. auto dial (Ion or pulsel 
• Hay s compatible 
' Call progress detect ion (dial tone. ringing. busy) 
• Speaker wilh volume control 
• 8 LED status indicalors 
' 6 self test modes 
• 2 YEAR WARRANTY 

SmarTEAM .2400B 
Shore cud \•mion of Sma rTEAM 2400 
for IBM PC, XT, AT ond comp.riblcs. 
Communic:adon sofrware included. 

SmarTEAM 1200BH Smar TEAM V.21/22SmarTEAM 1200AT 
(BELL) (CCITT)(BELL) 
Half card for IBM PC. XT, AT and 300. 1200bps full duplex

100% romp:11ibrc witn Hayes I 200 p lus 
compalibles .communic.:uion sof1warc included. Hayes commands compatible,

full ol\ progrc detection (d\11 tone, 
300, I 200 full duplex . 

ringing, bUS}' ). 300, 1200 full duplex . 

~~=-;§~¥: 

Quality Communication Products 

HEAD OFFIC E: 

TEAM TECHNOLOGY INC. 
IOF . 270, NANKING E. RD., SEC. 3, TAIPEI. 


TAIWAN, R. 0 . C. 

TIX: 19ns l>ETRCHEN ATTN TEAM 

TEL : (02 ) 741 d270, fA X: (02 ) 771 ·2985 


Inquiry 341 

U.S SAt ES & SERVICE SINGAPORE: 

PET Computer• Service 15) Pte Ltd.MORRISON Toi: 5331313 

& DEMPSEY HONG KONG; 
COMMUNICATIONS IAINIOW COMPUTER PHIPHEHlS 
19209 Po,thonlo SI Sle 0 Tel: 3-7281819 

Northridge, CA 91324 
SOUTH AFRICA : TEL; (81 8) 993·0195 

FAX: (Bl 8) 99J·7209 SPARTAN MICRO MANAGEMENT 
TIX: J25524 MOOEM N TGE Iol: (01 1) 788-5177 

* Har'-'& •S a rng-i:Le1ec uacema.k 0 1 rt~·es M1CrotOMl)iu1.e1 P1oc:tuc:11.. Inc
* IBM PC X T AT .e•c h.19rs1erea •raatmi.r1tt o l ln li?rna ltenat BusineH Macti-Yies. CO'il

* P,,UTE 41 .a fttg11.11.:1rot1 naoemar" o~ MYCROFT LABS I C 

CANADA 

BUOGETRON INC. 
1320 Show$OI' O"•• U,.. t 
MJsilssaugo, On10110 

Conocl<i L4W IC3 
TEL: (416)6737000 
TLX: 06 -968080 
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Get the Picture with 

PHOTOBASE 


PHOTOBASE Is a soft­
wal'8 package that works 
with data base manage­
ment systems such as: 
dbase II*, R:Base 4000* 
and the IBM Fltlng 
Assistant*. 

Now you can open up a whole 
new dimension in data base 
applications by merging real-life 
color pictures with popular data 
base management systems. 
Pictures ol people, products, 
diagrams, maps, company logos ­
whatever you want to photograph 
- can be integrated with your 
data base. Consider these typical 
appllcatlons: 

Security - verify those employees 
who have authorized clearance to 
limited access areas. A data base 
containing employee pictures and 
personnel records can be searched 
and displayed for visual verification. 

Real Estate - add pictures of 
houses to on-line real estate listings 
for faster property identification and 
Improved sales presentations. 

Electronic Cataloglng - pictures 
of products can be combined with a 
data base system containing 
product specifications, pricing, 
availability and much more. 

Medical Flies - Existing data base 
systems containing patient histories 
can incorporate pictures of x-rays, 
cell slides and external body 
disorders. The ability to visually 
Inspect previous medical problems 
of patients can greatty enhance the 
epeed and accuracy of future 
d-nosls. 

It's Easy Customers, distributors and sales 
personnel can quickly search data 
and view the resulting product/ 
picture information on one screen. 
Files can be updated easily, 
quickly. 

PC-.EYE Is a high speed, 
high resolution video 
digitizer board that lets 
you capture anything you 
can see. 

With a simple keystroke, pop-out of 
your data base system and into the 
PHOTOBASE menu. Capture 
images of text, photos, artwork and 
3-dlmensional objects with an 
ordinary video camera and our 
high resolution PC-EYE'" video 
digitlzer. Pop back into your data 
base system and add the picture 
name to your data base like you 
would any other piece of 
information. The full functionality of 
the data base system is preserved, 
but the resulting display is text and 
picture information on one screen. 

Pictures are displayed in the upper 
right quadrant of the screen or at a 
full screen resolution of 320 x 200 
with 256 optimized colors. Screen 
display can alternate with text 
images, or both simultaneously 
viewed. 
Call or write and we will send you 
information on PHOTOBASE, 
PC-EYE. compatible cameras and 
other Imaging equipment in the 
Chorus Family of products. 
(603) 424-2900 or 
1~800-0CHORUS. 

TM PHOTOBASE and PC-EYE are trademarks ol 
CHORUS Data Systems. 
*"dElese 11 18 a lrademark 01 Alhlon·Tate; R-eue 
4000 la a trademark of Mlcrorim, Inc.; IBM FIHng 
Alllltant la a tradematk of International Boslneea 
Machines Corporation. 



REVIEW: FOUR MIDI INTERFACES 


playing a musical score or loading 
disk files. while the playback pro· 
gresses in the background via inter· 
rupts. 

In actuality. a ninth timer exists for 
what Roland calls a conductor track. 
This counter operates similarly to the 
other timer tracks. but it is suggested 
in the MPU-401 reference manual that 
tempo changes or other events out· 
side the data streams of the individual 
music tracks be scheduled using this 
timer. 

The MPU external box is outfitted 
with one MIDI-in jack. two MIDI-out 
jacks. tape-sync-in and -out connec· 
tors. Roland DIN-sync output jack. and 
a metronome audio-out connector. 
The functions of the MPU-401may be 
contro lled by sending one of a num­
ber of specific commands to it. These 
commands break down into several 
categories. which are described 
below. 

Start/Stop. Record. and Playback: 
After the host has initialized MJDI 
event data pointers for each track. 
sending a START command wi ll com· 
mence playback of the MIDI data 
streams. You restart playback after a 
STOP command by sending CON­
TINUE. which does not reset any 
timers or status registers before be­
ginning to play again. By sending a 
RECORD command. the MPU-401 
will interrupt the host whenever data 
has been received from the MPU· 
40 1's MIDI-in port. typica ll y coming 
from a MIDI keyboard device. The 
host must save the incoming event 
data in a buffer in order to have it 
available for further processing. 

Enable/Disable MIDI Thru: Since the 
MPU-401 is connected between the 
host computer and MIDI-equipped 
synthesizers. there is a choice of 
whether or not data received from 
MIDI in is to be echoed to MIDI out. 
IL for example. a remote keyboard 
con trol ler is being used-one which 
con tains no sound-generating cir­
cuitry of its own-then you want the 
data sent from the keyboard to be 
passed on to the synthesizer receiv­
ing on the proper channel. On the 
other hand, if the control keyboard is 
also a sound synthesizer. you do not 

want the data sent from the keyboard 
to be returned. which would create 
double-triggering of notes. 

MIDI-format system-exclusive mes­
sages dealing with synthesizer voice­
parameter data may also be echoed 
through to instruments that are con· 
nected to the MPU-401 MIDI-out port 

Timebase: The internal counting func· 
tions of MPU-40 I must be based on 

a standard timing interval. and there 
are seven selections ranging from 48 
pulses per beat to 192. graduating by 
increments of 24 . A whole beat is thus 
subdivided for rhythmic accuracy into 
timebase uni ts. Roland recommends 
a setting of 120 pulses per beat in 
order to provide high enough reso lu­
tion for real-time sequencing opera­
tions. 

(co11ti11ued) 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

USRobotics' COURIER 2400"' 
. . . The most dependable 
at 2400· or 1200-bps 

Y 
ou gel 2400/12001300-bps 
data communications and 
every first-class feature you'd 
expect in an auto-dial, auto­

answer modem .. .at a surprisingly 
affordable price. 

But a modem at any price is only 
as good as its performance . .. And 
that's where Courier 2400 really shines. 
Don't take our word for it. Ask any of 
the nearly 2,000 electronic b~llelin 
board system operators who have 
chosen the Courier 2400 for one of 
the mosl demanding modem applica­
tions imaginable. 

Listen to the unanimous chorus of 
praise for the Courier 2400 from tough 
reviewers at more lhan a dozen highly 
respected computer magazines. 

Consider Courier 2400 's perform­
ance record-less than one percent 
of all Courier 2400s sold have been 
returned for service, a record we chal­
lenge the induslry to match . And we 
back up our confidence in Courier 2400 

with a fu ll two-year parts and service 
warranty . 

Quality. performance, value-your 
modem shou ld be this good. It Is, if 
it's the Courier 2400 from USRobotics. 

The Intelligent Choice in Da1a Communications 

B 100 McCormick Blvd .. Skokie, Illinois 6007 6 
Phone toll free 1 (800l DIAL USR 
In Illinois C312l 962-5001 

To learn more. send tor our 

FREE booklet : '"24 Questions 

and Answers on 2400· BPS 

Modems:· 


NAME~~~~~~~~~~-

ADDRESS--------- ­

CITY---------- ­

STATE - ----ZIP---- ­

COMPANY __________ 

TITLE----------­

PHONE I 

PERSONAL use 0 BUSINESS USE 0 
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REVIEW: FOUR MIDI INTERFACES 


Tempo and Metronome Functions: 
One of the most significant features 
of the MPU-401 is its abi li ty to con­
trol the speed of playback automati· 
cally by sending simple tempo-setting 
commands from the host. Not only 
can you set tempo from an absolute 
range of 8 to 240 beats per minute. 
but you can specify relative tempos 
using signed offsets. Additionally, you 
can control the rate of the new rela· 

tive tempo. producing gradual speed· 
ups or slowdowns (accelerando or 
decelerandol in the music. 

The MPU-401 has an internal. audi· 
ble metronome with an external out­
put jack for connecting to a mixing 
console. The metronome has several 
programmable modes for modifying 
the number of beeps per beat and 
placement of metric accents by alter· 
nating metronome pitches. 

Internal Parameters: A variety of 
commands. such as read. set. and 
clear. are provided for altering the 
contents of the parameters internal to 
the MPU-401. Reference tables are 
kept for keeping track of notes-on for 
certain MIDI channels as well as buf­
fers for the play timers. Note-on tables 
are necessary for producing notes-arr 
in the event of stopping play while 
notes are locked on. 

Are you a victim of the RS·232 

CABLE FABLE? 

Which one have you heart!? For ex;m1ple: 

"It has a 'standard' RS232 interface,'' or "Al l you 
need is a standard primer cable," or " If you have 
the manuals, I can probably figure ir o m with my 
break.our box." 

The truth is that RS232C is one big non­
standard. TI1ere are literally hundreds of possib le 
configurarions. Which one's for you? 

THE SMART CABLE 817 - t-lere's the one 
cable to connect vinu:11ly any computer to nearly 
any serial peripheral. No more "standard" cables. 
It's easyt It's the SMART CABLE SC817 from IQ 

Technologies. Jusr plug it in, flip a switch, and its ingenious electronics 
do d1e rest. lnstancl)1• Aummacically. 

SMART CABLE 817 is light\veight and compact and has a built-in 
male or female connector (you specify). ·me cable end has both a male 
and a female connector. Smart Cable does not require baueries or its own 
power source. 

Smart Cable is the first truly universal connector for RS232 interfaces. 
se it to connect any computer to any RS232 devi<:e. Don't let " cable 

fables" confound you any longer. Start m;1king intelligent connections 
with Smart Cable. 

"Another beallen-sen.t 
accessory1." -PC W!'<.'k 
''.4 man;e/ ofingenuity." 
-Microcompllling Magazine 

"4 e.xcellents, 1 good " 
-lnfo\florld 

Report Cm·rl Rating 
"771e a11s11)(,>t" to a cost~}' 
problem " - PC Magazine 

Just 549.95 plus ~·- ­
shipping ~ 

Call 1-800-227-2817 
Dealer inquiries invited 


MASTERCARD/ VI 'A ACCEPTED 

IQ TECHNOLOGIES, INC. BEi.LEV E, WA 


OTHER SMART PRODUCTS'. SC 807 (IBM PCM. SC 809 (Appl!! l ie), SC 821 PLUSjSmart 
CableMaker), SC 880 (IBM PC·A1), SMART SWITCH BOX 1000, SMART SWITCH BOX 1300, 
SMART DATA METER 931 . 

Synchronizing Functions: The 
MPU-401 may be used as the source 
of al l timing signals in a mu\ti­
instrument MIDI system. or it may be 
slaved to the timing output of an ex· 
ternal device. For using the unit as a 
master timing source. you may opt for 
MIDI timing clocks. which are trans­
mitted over the standard MIDI-out 
port FSK (frequency shift key) tape 
sync coming from the tape-out jack: 
or Roland DIN sync coming from the 
DIN-sync output jack. Externa l sync 
signals may be derived from either 
MIDI timing clocks received at the 
MIDI-in port. or FSK tape sync com­
ing into the tape-sync input jack from 
an audiotape track. (DIN sync refers 
to a voltage-pulse output signal at a 
rate of 24 pulses per quarter note 
lbeatl and conforms to the stan· 
dard that ls used in many drum 
machines.) 

By using tape sync. you may drive 
the computer sequencing software 
to play back along with the ta.pe­
recorded tracks. which has been 
synchronized via the click track. 
Likewise. MIDI timing-clock sync may 
be employed to lock the computer 
sequencer to the clock of another 
sequencing device. SMPI'E time code. 
which is used throughout the film 
industry. can be t ransla ted to 
MIDI riming clocks through an addi­
tional piece of hardware 1such as a 
Roland SBX-80) and sent to the 
MPU-401 . thus linking the computer 
sequencer to any other SMPTE· 
oriented device. 

MIDI Data Filtering: The MPU-401 
can be set so that the generous 
amounts of data created by con· 
tinuous controller devices (including 
pitch-bend wheels. modulation 

(continued) 
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SIGNATURE________________ 

AM 

CITY. STATE ________________ 

Z IP·________ PH NE·------- ­

DE LER INQUIRI ES WEL OME 

~ LOGITECH 
LOGITECH, Inc. 

The best 
price:$99 
THE BEST HARDWARE: 
LOG!TECH has been the leading OEM 
mouse company for years, quietly providing 
mice to companies like AT&T, DEC, and H-P. 
We've designed LOGCMOUSE C7 just for lhe 
rel.ail marketplace. And poured all our years of 

LOGIPAJNT SET 
With Base Package 
Wltb Plu Package 

$149 
$169 

LOG IMOUSE C7 plus PC Paintbrush 3.0 is the 
most advanced paint set available for the PC. 

se LOGLPAlN to design a logo, paint, or draw 
hardware engineering a picture of a product 
into it. You simply can't you're devel ping. You 
find a better mouse. won't believe its power 
•	 IBM PC/XT/AT with either [ree hand LOGI MC)LJSE®C7


compatible through 

• CLICK: A new concept in mouse software! h resides in 
memory, detects which application you are running and sets 
the mouse to your predefined setting. You define macros for 
the mouse buttons, set the mouse baud rate and protocol, 
define the pop-up menus to be used by LOG I MENU. Just 
add CLICK to your au toexec file and LOGlMO SE will 
be ready to go with each o f you r favo ri te applications. 
o you can get down to work. ..•	 POI T-AND·CLICK HELL for Lotus 1-2-3: No more ••jerky cursor movement, no more delays. no more ••beeping. To select a cell. execute a command. scroll •your spreadsheet, o r call up context sensitive pop-up • 

menus, just point wi th the mouse and click! 
•	 POINT EDITOR- Mouse Based Program itor: 805 Veterans Blvd ., Redwood City, CA 94063, SAIf you think a mouse was not meant for editing, 	 • 

Telephone: (415) 365-9852 •
PO INT will change your mind. 	 • 

any serial port 
• 	 0 pad, NO external • HIGH (200 dpi) resolution 

power supply • Tactile feedback switche 

THE BEST SOFTWARE: 
LOG I MOUSE is now available with all new software that sets 
new perfonnance standards for the mouse: 

LOGIMOUSE Base Package 	 $99 
•	 LOG IMO SE Driver Version 3.0: Faster and smaller. Makes 

OGIMOUSE compatible with ;di Microsoft appl ications. 

LOGIMO SE Plus Package 	 $119 
• 	 LOGJME - Programmable P p- p Menu ystem: 

Customizable for all your favorite keyboard-based applica· 
ti ns. Fu lly c mpatible with Microsoft Menu , nly belier. 

drawing or graphics. 

o place <• credit card order Call 1011-free 

call our special loll-free number: in California: 


800-231-7717 800-552-8885 
• 

YES ' I want America·s next favorite mouse] ••• 	 Please send me: • 
D LOGLMOU EBase Package 
0 LOGJMOUSE Plus Package 
D Plus Package Sofoyare 
D Base LOGIPAI T SET 
D Plus LOGIPAINT SET 
O VISA D MASTER ARD 

Curd umber 	 Expiration Date 
~ 

S 99 Add lof>.50 lor 
shl1, pi11 • l'Ulndtin.;. •$119 	

•• 
c~m. resid.cnu 11dd • 

$ 29 :i~pllCILbl C" i.11k!S ( :i~. a 

$149 MONEY BACK 
$169 GUARANTEE 

D CHE K E CLOS ED 

LOG IMOUSE le n. t"g!iu('t'('ll rn1~l<tn11rL ,,fLOG ITECll. Inc. l..a11u.und F?·J.q.rc 1:rudenlllrk.u1r U:itu" Dc\<t!:IOfunt!11 I Cori,. Microsal1 is n tr.adc nu ll'k o r r-.·l ic rmnf1Corp . 

PC Po1l rubru~h j, ~ r~C!tucr<'d •r.ttkrMrlt of ZSor1 Corp. 
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REVIEW: FOUR MIDI INTERFACES 


wheels. keyboard pressure sensors) 
will not be transmitted to the host. In 
certain cases. the sequencing soft­
ware does not want to receive all this 
data in order to conserve memory for 
higher-priority note data. 

Another type of filtering. ca lled 
channelizing. may also be enabled. By 
telling the MPU-401 which channels 
are acceptable to receive from. it's 
possible to re ject or reassign signals 

emanating from particular source 
channels. 

MIDIMAC 
Opcode System·s MIDIMAC interface 
is the ultimate in simplicity. It is a nar­
row metallic box measuring I ~ by 6~ 
by I inch that attaches to either the 
Mac's modem or serial printer port. 
Just plug it in and tighten it with a cou­
ple of large thumbscrews. The MIDI-

Does your interface give you 

AWNGFACE? 

It's sad~ The hours that people spend trying 

to get two pieces of hardware interfaced duough 
the serial ports. 1l1ey buy "standard" cables that 
don' t work! They call the ''Tech Assistance" line 
and that's busy. 1l1cy fiddle for hours with a 
breakout box and Still don't get the correct pin 
configuration. 

Well, now they can smile ·and use those 
hours for something productive! 
The SMART CABLEMAKER SC821 has arrived. 

Unlike od1er cable dt-vices claiming to 
resolve R5232 connections, SC821 PLUS's LED 

diliplay gives a complete graphic display of the interface. And you know 
the interface is correct because your system is already up and running_ 

Total time ro interface 2 pieces of equipment and figure the correct 
interface? About 30 seconds! Try that with a breakout box. 
Features: 
• 	 Instantly interfaces all RS232 serial asynchronous equipment 
• 	 Displays the correct cable configuration of the equipment being 


interfaced 

• 	 Reconfigures for each 


RS232 application needed 

• 	 Comes with 2 cables wid1 


male and female DB25 

connectors on each end. 


• Does not require batter-ies ~ 

or power supply, derives 

power from attached 

devices. 


• 	 Tri·state LED's_ Sm;irt 

Ju~:
1

~'%9.95 
plus shipping 

Call 1·800·227·2817 
Dealer Inquiries invited 


MASTERCARD/ VISA ACCEPTED 

IQ TECHNOl.OGIES, INC. BELLEVUE, WA 


OTHER SMART PRODUCTS: SC 807 UBM PCir), SC809 (Apple lie) , SC 817 (Universal RS-232 
Interface). SC aao (IBM PC·ATJ. SMART SWITCH BOX 1000, SMART SWITCH BOX , 300, SMART 
DATA METER 931 . 
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MAC box houses four MIDI jacks­
one MIDI in and three MJDI out. 

There isn't much we can say about 
this device: You plug it in and it works. 
Since the Macintosh is equipped with 
serial ports that can operate well be­
yond Ml Di's 31.2 5 kHz. the only hard­
ware required for a MIDI interface will 
be clock circuit ry and optoisolators. 
hence MIDIMACs compact design . 
There are no extra features on the 
MIDIMAC beyond the two extra MIDI· 
out ports; we were particularly un­
happy to find no drum machine and 
tape-sync signal jacks available. 

Also. if you have purchased the 
MIDIMAC interface and decide to up­
grade to a Mac Plus. you will discover 
that not only has Apple made the 
Plus·s new serial ports' mini DIN-8 
jacks incompatible with MIDIMAC's 
connector. but even if you could ma\<.e 
an adapter cable. the Mac Plus does 
not provide 5 vol ts on any of the new 
ports· pins. !The Macintosh does. and 
th is is where· the MIDIMAC gets its 
power.) Opcode Systems will upgrade 
a MIDIMAC to function with the Mac 
Plus fo r $50. and since th is requ ires 
modifications to the MIDIMACs cir­
cui t board. you have to mail it in to 
have it " fixed :· (You can purchase the 
MIDIMAC in a Mac Plus-compatible 
form to begin with for S50 more than 
the Macintosh version.) 

CONCLUSION 
Sin ce we purposefully selected 
devices for different machines. it 
would not be fai r to perform head-to­
head comparisons: an interface·s 
capabilities depend largely on the 
mach ine for which it is designed. For 
example. although we mentioned our 
displeasure with MIDIMAC's lack of 
anything beyond MIDI ports. it's ob­
vious that MIDIMACs limitation is 
due to the fact that the only kind of 
ports Macintosh provides are serial 
ports. (I f you ·re going to have a foot· 
switch connector. a clock out. and a 
start/stop trigger as on the TDS-AP. 
you' re either going to have to use a 
parallel port or a very high-speed 
serial port with some serial-to-parallel 
conversion hardware.I 

Still. we hope that we have given 
you an idea o f some of the interfaces 
available for your computer. • 
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OVERNIGHT DELIVERY 


&GUARANTEED 
LOWEST PRICES ON 

IBM-PC &COMPATIBLE 
HARDWARE AND 

SOFTWARE. 
FREE OVERN GH DELIVERY 


Buy it today ... use it tomorrow! Only Logicsoft ships your order the 
same day via overnight courier' ... at no additiona l cost to you. 

0 RLOWE 
We're so confident about our low prices that if you can find a lower 


price, we' ll beat it by $10t. This includes any bonafide advertised price 

or quote on any of the hundreds of products we stock. Our Corporate 


Accounts Program also offers attractive volume discounts. 

Credit cards and PO's accepted. 


TOLL-FREE CUSTOMERS RVICE. 

Customer service and techn ical support are only a tol l-free call away. 
It's another reason why Logicsoft has become the major supplier of 
hardware and software to more than 50,000 companies worldwide, 

including over 90%of the Fortune 1000. 

--- ------ 5DFT
= .=.===-~= 

TEE. 

~---~ 

To order or receive technical assistance, call our National Hotline: 
110 B1·County Blvd., Dept. 543 EUROPE: 020-83 48 64 
Farmingdale, NY 11735 Telex: 10759 Logic NL l-800-64S-J491 
CANADA: 416-283-2354 Mail orders to: NY STATE; 1·800·235·6442 (5 16) 249·8440 
Domestic/ lnt'f Telex Customer Service: l ·800-431 ·9037 LOGICSOFT EUROPE BV 
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THE ECONOMY AND FLEXIBILITY 

OF ALOGICSOFT I EASE. 


High tech without high cost. Outstanding flexibility. Plus substantial tax 
benefits. Logicsofts new leasing program gives you them all and much more. 
Lease the computer system you need now for 36 months (customized lease 
programs also available) at one of our low, low rates. At the end of the term, 
you can purchase the system for only 10% of the original purchase price. Or 
negotiate a lease extension. Give Logicsoft a call. We'll begin processing your 
lease agreement right over the phone. And deliver your system within three 

·days. First and last lease payments requ ired in advance. Lease proposals 
subject to credrt approval. Rates based on current cost of funds. 

FREE 90-DAY, 

ON-S TE SERVICE ON ALL SYST MS. 


Whether you lease or purchase a system from Logicsoft, you get a unique 
bonus: a free 90-day, on-site system hardware service contract. We've 
contracted with one of the nations largest and most respected independent 
computer maintenance firms to provide you free service in most metropolitan 
areas. If a problem arises, it'll be corrected quickly and efficiently. At your 
facility And at no additional cost to you. Theres no inconvenience of 
transporting your system to and from a service center. Wherever you are. 
Whatever the problem. Expert assistance is only a phone call away. 
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To order or receive technical assistance, call our Nationa l Hotline: 

110 Bi·County Blvd., Dept. 543 EUROPE: 020-83 48 54 
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CANADA: 416·283·2354 Mail orders to:NY STATE: 1·800·235-6442 (~16) 249-8440 
Domeslic/lnt'I Telex Customer Service: 1-800-431-9037 LOGICSOFT EUROPE 8V 
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CONCERTWARE+ 

AND SONGPAINTER 


BY MARIO SERGIO BERNARDO 

The ConcertWare+ and very useful sound-with-entry Two so#wareSongPainter software pack- mode that uses the bottom 
ages for the Apple Mac­ two rows of the Macintosh 
intosh allow you to experi­ keyboard as piano keys. Youpackages for making music 
ment with sound and learn 
more about composing 
music. ConcertWare+ . which 
includes a complete sound­
manipulation toolkit for experimenta­
tion. can be educational for both ex­
perienced and novice users. The 
SongPainter software package. on the 
other hand. has serious limitat ions. 

CONCERTWARE+ 
ConcertWare+ includes three inte­
grated music utilities. Music Player. 
Music Writer. and JnstrumentMaker. as 
well as 22 demonstration selections 
and 40 preset instrument sounds. 

MUSIC PLAYER 
Music Player is a separate song­
playing file with over one hour of 
demonstration musical selections. 
Short sentences identify each selec­
tion and its composer. Also. the 
sound quality is very good. You can­
not edit the music from the player 
mode. but you can select demon­
stration songs. repeat them. and com­
bine the songs in any order. You can 
change the tempo and choose any 
four instruments for playback. Unfor­
tunately. the Music Player's "scrolling 
display" does not display real music 
notation: it displays only dots and 
dashes. 

One other annoyance with Music 
Player is the lack of a volume control 
on the play-mode screen: you have to 
exit to the Apple control panel in 
order to modify volume. If you con­
nect the audio output in the back of 
the Macintosh to your stereo unit. you 
ca n con trol the volume from the 

on the Macintosh 


stereo as well as produce better 
sound quality. 

MUSIC WRITER 
With the Music Writer utility. you can 
input traditional music notation using 
the complete 88-key piano range. You 
can use all note and rest values from 
sixteenth to whole notes !including 
dotted notes and triplets) . dynamic 
1volume) markings. all major and 
minor key signatures. as well as any 
individual pitch or accidental (sharp. 
Flat. or natural). There is also a mode 
for quick vertical chord entry. You can 
play every possible combination of 
four-voice parts for any of the dem­
onstration or user-created musical 
selections. 

Music Writer's display supports real 
music notation with a large staff for­
mat appropriate for those unfamiliar 
with music notation. An additional. 
smaller split-screen format above the 
score displays the voice part current­
ly being edited. Unfortunately. the dis­
play does not scroll the music as it's 
being played. You hear the entire 
selection. but you are left looking at 
the first few measures of the written 
score. 

The creators of Music Writer took 
care to use terms and procedures that 
let you edit music without great dif­
ficu lty. There are shortcuts for ex­
perienced users. including keyboard 
entry for note and rest durations. 
accidentals. and octave shifts. and a 

can use this feature to review 
changes you make to an in­
strument's vibrato. to a wave­
form. or to an attack-decay­

sustain-release IADSR) envelope. 
Another welcome feature for ex­
perienced users is a basic form of 
real-time input of note values using 
the keyboard or mouse. However. you 
must insert rest values manually. and 
you can only input one voice at a 
time. 

In entry mode. a rhythmic auto­
correction feature will correct notes to 
valid values. The program supports 
time signatures from I to 16 beats per 
measure and the choice of half. 
quarter. eighth. or sixteenth notes as 
the beat unit. Tempo control in Con­
certWare + could be improved. The 
program has 14 stepped values with 
gaps between values. Since there are 
34 traditional metronome markings. 
many of these fall between Concert­
Ware+ 's values and are not available. 

The editing features in Concert­
Ware + are easy to use and include 
cut and paste. transpose. delete. 
slurred and tied notes. and a quick 
way to change multiple note durations 
simultaneously. You can change in­
strument sounds and dynamic mark­
ii:igs anywhere in the score. You can 
also edit and manipulate Music Writer 
scores with MacPaint. perhaps to in­

(conlinued) 

Mario Sergio Bernardo 135 Hill St.. 
Naugatuck. CT 06770) is a co11cert saxo­
phonist and instructor of music at Keene State 
College in Keene. NH. He is currently per­
/ormi11g and doi11g music research on a 
Fulbright Grant in Portugal. 
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sert lyrics. note beams. and so on. 
!Editor's note '. Beaming is a new feature iri 
the latest release of Music Writer.I 

ConcertWare+ has excellent print­
ing options. It allows full use of 
margins and varied paper and type 
sizes (see figure I) . It also lets you 
print individual voices or any com­
bination of voice parts. providing a 
basic version of instrumental-part ex­
traction. This is useful for chamber 
ensembles. quartets. or four-part 
vocal scores. You can pri nt entire 
scores or just specific pages. 

INSTRUMENTMAKER 
lnstrumentMaker lets you manipulate 
the sound parameters of the Macin­

tosh sound ch ip. You can create new 
or edit existing instrument waveforms. 
ADSR envelopes. harmonic-overtone 
envelopes. and vibrato. all by drawing 
the desired contour on the screen 
You can combine different parameters 
of existing preset instruments into a 
new sound and get instant sound 
feedback on your changes by using 
the keyboard 

You can draw waveforms with the 
mouse on screen or create them from 
their individual harmonic content. 
starting with the fundamental tone 
and adding the next 19 harmonic 
overtones in any mix you desire. 
Similarly. you can draw the ADSR 
envelope directly on screen. without 

Concerto 1no m1nor(fortwo v1011ns) 

Johann Sebastian Boch ( 1685-1750) 

Now known os acomposer, B8ch was renowned by h1s 
contemporer1 es os 8 v1011n1st8nd org8n1st. Th1 s·each 

Double· concerto 1s o f8Yor1te among v1o11ntsts. 

Figure I: An example of a printout using ConcertWare+'s printing options. which 
allow full use of margins and varied paper and type sizes. 
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getting directly involved with numeric 
values or parameters as on profes­
sional music synthesizers. 

The vibrato controls are equally 
flexible. You can change width . 
modulation midpoint. length. and 
sustain. 

Concertware+ 's documentation is 
generally excellent. although it would 
be helpful to first-time users to include 
more detailed backup procedures 
and directions for the organization of 
working disks. This information is 
found in an appendix . not at the 
beginning of the manual. 

SONGPAINTER 
SongPainter has very attractive screen 
graphics. packaging. and an im­
pressive manual. but it is a disap­
pointing program. The SongPainter 
manual cover claims that you will be 
able to write from "simple songs to 
software symphonies:· The maximum 
composition length. however. is 48 
measures in 4/4 time. At the slowest 
of tempos. 48 measures generally ac­
counts for only a few minutes or 
music. TI'aditional symphonic form 
ranges from 20 minutes on up in dura­
tion and includes hundreds or 
thousands of measures and complex­
ities in harmony. rhythm. and or­
chestration. beyond the very rudimen­
tary capabilities of SongPainter. 

SongPainter is an icon-driven music 
package that represents instrument 
sounds and note lengths on the 
screen with icons rather than tradi­
tional music notation. The instrument 
icons are placed in " frames" along 
four horizontal "tracks:· each repr~ 
senting an avai lable voice part. You 
select notes by their names (C. C#. D. 
etc.). When selected. each note 
sounds so that you can determine its 
appropriateness. There are also help 
menus with descriptions of the 
various options available. The many 
demonstration selections are grouped 
by category. 

DEFAULT VAWE 
A control window lets you select note 
volume levels and durations. However. 
SongPainter's default duration value 
of one frame equaling a sixteenth 
note can be rather awkward. since 

(' 011trnued1 
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YOUR PC WANTS YOU 

TO GIVE IT THE SAME ADVANTAGE 


YOU GIVE YOUR TAPE DECK 

AND VCR. 


It's only fair. Not to mention logical. PC's want to 
perform as well as all your other sophisticated elec­
tronic equipment. If you're like millions of informed 
people throughout the world, you rely on the 
ultimate in audio and video recording performance. 
You rely on TDK. 

Well, you should also rely on TDK when it comes 
to your computer. TDK's Floppy Disks provide the 
same consistently high performance. The same 
level of absolute quality. Which is understandable 
since all TDK products share an unparalleled level 
of technical superiority that spans over 50 years. 

In fact, TDK is the world's largest manufacturer 
of magnetic media. 

What's more, they're also a major producer of 
electronic component parts, including the most 
sophisticated heads for disk drives. What a stra­
tegic advantage! With vital "inside" information like 
that, its no wonder their disks provide error-free 
performance. 

So, if you want to put a smile on your computer's 
face, choose from TDK's family of 5.25-inch stan­
dard, 5.25-inch High Density and 3.5-inch No-Risk 111 

Disks. Its to you and your PC's advantage. 

@TDKe~ 
""'"""---------------------------------- ­THE NO-RISK'"DISK. 

1986 TDK Cotporalion 
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AT A GLANCE 


Name ConcertWare + 

Type Music processor 

Company Great Wave Software 
POB 5847 
Stanford. CA 94305 
(415) 325-2202 

Disk Format one 31/2·inch disk 

Computer 128K Apple Macintosh 

Features 40 preset inst.rumen! sounds. 
custom instrument sounds, 
23 demonstration songs. 
keypad play and real·time 
input, playback of individual 
parts, visual metronome. 64 
meters, 14 tempos, all major 
and minor keys available, 
output as MacPaint document. 
and traditional music 
notation including ornaments 
and special markings 

Documentation Manual 

Price $69.95 

SongPainter 

Music processor 

Rubicon Publishing 
6300 La Calma. Suite 123 
Austin, TX 78752 
(512) 454·5004 

one 3 1h·lnch disk 

128K Apple Macintosh 

32 preset instrument sounds. 
37 demonstration songs. 
playback of individual parts. 3 
meters, 7 tempos, all minor 
keys available, and 
miniature diClionary definitions 

Manual, help function 

$39.95 

music usually uses both longer and 
shorter note values than a composi· 
tion·s basic beat. It would have been 
more practical for the default value to 
equal a quarter note (four SongPainter 
frames). a more usual beat in popular 
music. As it stands. if you decide 
toward the end of a composition that 
you need a faster note value than the 
present one-frame value. you have to 
first convert the entire song by dou· 
bling all the note durations and the 
tempo. followed by your new quicker 
note values. lf the quarter note were 
the default value. you would have two 
faster values to fall back on. 

WRITING A SONC 
To write a song. you first select an in­
strument (perhaps a clarinet) from the 
voice window. To enter a sixteenth­
note D for the first voice. you would 
choose the note name D from the 
tone window and the desired volume 
and duration (in this case one frame) 
from the control window. Finally. click 
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the mouse over frame I . track 1 of the 
song window (the grid of four horizon· 
ta l tracks upon which you place the 
instrument·. duration-. and pitch-icon 
informationl. For an eighth note. you 
would select a duration of two 
(frames) from the control window. A 
playback window allows you listen to. 
pause during. or repeat your song. 

The height of each instrument icon 
corresponds to the individual note 
volume: a blank frame indicates 
silence or rest. SongPainter remem· 
bers the last combination of selected 
values. allowing you to enter repeated 
note characteristics very quickly. 1 n 
addition. you edit on the same song 
window used for writing. You can see 
the names of the notes you have 
chosen. but this does not. in my view. 
serve as a satisfactory substitute for 
real music notation. 

Some basic elements of music. such 
as measure and beat. have been 
stretched to accommodate Song­
Painter's bizarre method of music 

notation. The frames used in Song­
Painter's notation do not correspond 
to beats. They are subdivisions of the 
beat. usually one real musical beat 
equal to four of SongPafnter's frames. 
Jn addition. the completed song. often 
with dozens of different icon blocks 
on the screen. makes it impossible to 
detect music elements such as pitch. 
duration. and rhythm. The tapestry of 
icon shapes is a nice effect but has lit­
tle or no value musically. 

There are many other problems. 
There are only seven tempos avail· 
able. with wide gaps between them. 
The only time signatures available are 
414. 3/4. and 214 . Therefore. you can­
not set such important and often used 
time signatures as 6/8 and 2/2. 
Similarly. there are only nine preset 
changes available to modify the tim· 
bre envelope. Also. the only four-part 
harmonies allowed are major. minor. 
augmented. diminished. and seventh 
chords. More disturbing still . the 
chords labeled as major seventh 
sound like dominant seventh chords 
and vice versa. a very serious mistake 
since both serve different musical 
functions. 

Unlike ConcertWare+ ·s musical 
dynamic markings (pp. p. mp. mf. etc.). 
SongPainter's volume markings are 
labeled quiet. medium. and loud. 
With accenting on. you can em· 
phasize any sixteenth division of a 
measure. one of SongPainter's nicer 
features. 

CONCWSION 
In conclusion. I would highly recom­
mend ConcertWare+ for educational 
and musical exploration. Its strengths 
are the lnstrumentMaker section and 
MusicWriter's ease of editing and en­
try of music. In addition. Concert­
Ware + is also compatible with profes­
sional music synthesizers rhat have 
MIDI-to-Macintosh interface capa· 
bility. 

I find SongPainter restrictive and 
confusing. and I cannot recommend 
it. especially not for educational pur­
poses. Those with the slightest 
musical knowledge will find them­
selves bored and frustrated by this 
music package. and novices will er· 
roneously believe they are learning 
correct musical concepts. • 



THIRD GENERATION PROGRAMMERS FROM GTEK 

GTEK MODEL 9000 (E)(E)PROM / MPU PROGRAMMER 

If ti me is money, then let us save some for you . The 
new model 9000, using its quick pulse algorithms. can 

program a 2764 in 10 seconds. The 9000 offers 
higher performance than the competilion has even be­
gun to t.hink about. Baud rates to 57 ,600. Supports 

thru 5.1 2K standard , 8 meg wordwide parts with 
adapter. Cypress proms. mpu's. NO persona lity 
modules. As with our other programmers. RS­
232, ASCH data formats, and flexible hand· 
shaking make the model 9000 compatible with 
virtua lly any computer. Introductory price $749. 

MODEL 7228 (E)EPROM/ MPU 
PROGRAMMER The standard by which other 
other programmers are Judged . With thousands 
In the field, the time proven 7228 has become 
o ur most popular programmer . Intelligent al· 
gorlthms standard. Programs a 2764 in one min-
ute . Supports devices thru 512K. mpu 's. eeproms. 
cmos. NO persona lity modules. Price $599 

MODEL 7956 GANG 
(E)EPROM I MPU 
PROGRAMMER 

The 7956 can program eight 
2764's in one minute using intelli­

gent algorithms. Standard support 
thru 512K. eeproms, cmos. mpu's. A must 

for production emvironments . Avai lable In 
stand atone only configuration fo r .. . .... $979 

or with RS-232 interface for .............. $1099 

MODEL 7128 (E)EPROM / MPU PROGRAMM ER The programmer that won 't die. 
Thousands manufactured since 1982. Supports thru 256K. PRICE REDUCED to 5389 
Including free PGX communications s.oftware, a $95 value. 
MODEL 705 Motorola 68705 family programmer. Transfers object code lo 28 and 40 pin 
mpu's. Srnglekeystrokeoperatlon ......... . ................................. 5299 

MODEL 7324 PAL PROGRAMM ER The 7324 has a built-in compiler. It supports 20 and 
24 pin pals by MM!, NATIONAL. and Tl. Including the new shared product parts 20510. 
20RS10. 20RS8, 20RS4. It operates stand alone or via RS-232 with PALX communications 
package . Functionally tests parts after programming and securing . Extemal compliers are 
supported thru J EDEC and AHS object formats ............................... $1499 

MODEL 7322 Same as 7324 but no stand alone capability ..... . ..•.... . ....... . 51 249 


UTILITY PACKAGES 
PGMX High Speed Communications Package. For IBM PC, AT and compatlbl.e.s. Bi ­
dlrect\onal data rates to a scorching 57600 bps. Provides flexible manipulallon of Intel Hex 
flies. both 8 and 16 bit formats, and binary files. Use with model 9000 ............... $149 

PGX Utility Package. For PCDOS , CPM, TRSD0 5, 1515, M5DOS . Use with 9000, 7956, 
7228. 7128.............. . . . ... .. .. . - .. . .. - .. .. . - - . . . - - - - - ..... - . . . - ...... $95 

PALX Utility Package. Provides communication , download of Palasm source. JED EC and 
AHS objectfiles to models 7324 , 7322. 7316pal programmers . . ... . ........ . ... .. . $95 

CROSS ASSEMBLERS and SIMULATORS 
You name lhe cpu, we've got the assembler. Simulators allow target software development 
and testi ng on your computer. Versions avaflable for PC DOS, MSDOS. CPM .. Start at 5200 

ERASERS- We stock both Ultra Violet ACCESS ORIES 
Products and Speclronics for your seleclJon . CABLES-serial $30, parallel 530, 
MODEL CHIPS TIMER LAMP PRICE custom Call For Quote 
DE4 8 N Tube $80 MODEL 481 / 482/ 483 8048famlly 
PE14T 9 Y Tube $129 adapters . .. . . . . ..... . ..... . ... S98 
C25 25 Y Grid $349 MODEL51l / 512805lfamilyadapter S174 
C50 50 V Grid $599 MODEL 7551756 8755adapler ... S135 
SPECIAL REQUIREMENTS? Call Us For A Quote On Custom O EM Programmers. 

Run CPM Software 
on Your lBM 
or IBM 

Compatible 

! 

If you are a CPM user who wants lo convert to 
MSDOS or PCDOS or a PC user who would 
like access lo the thousands of CPM programs 
in existance . here is the perfect solution lo the 
problem :CPEmulator from GTEK. 

CPEmulalor is the only field proven emulator 
which emulates the complete Z-80 instruction 
set. Terminal attribute emulation is Televideo . 
Lear Siegler. or the AMSI standard . CPM 
.COM programs reside under PC DOS and are 
executable under PCDOS as well as 8086 por­
grams. 
Comes complete with COPYCPM. a disk con ­
version ulilily whlch allows transferring data 
and programs to and from 54 different CPM 
disk lo rmat.s . Free CPM uti lity programs are 
also included . 
Need speed? CPEmulators Speed Kil includes 
NEC V20 processor . (8080 opcodes onlyl 
CPEmulator Z80emulator .. . . . . . . . . . SI99 
CPEmulator 8080 emulator w/ V20 .... 5199 
Both versions .................... , . 5298 
Call GTEK's CPM Hotline l -601 -467-9019 

The Printing Solution: 
Model 8014 Programmable 

....,- Printer Switch 

yo u 
you 

• .....;; 

works . 
With the 

Finally a way to have as 
many parallel printers as 

need even when 
only have one 

parallel port. With 
GTEK's program· 

mable parallel 
swi tch, you can 

expand as you re ­
quire . Perfect for ne t· 

spooling version , 
you can allocate available memory to flt your 
requlremenls, get mulllple copies and more . 

Both use ordinary IBM type parallel pri nter ca· 
bles, expand one port to four. and may be cas­
caded in Star or Daisy Chain configurations for 
as many ports as desired . The desired port is 
se lected with a simple escape sequence. For 
networks, previous selected port is saved on 
Port Stack and returned to with Return Escape 
Sequence. Complete wllh power supply. 

Model 8014 Four port programmable Rl~~Cclj,o 
switch .......................... 5199 

Model 8014- 128K with 128Kspool memory 
memory . . . . . . . . . . . . . . . . . . . . . . . $399 

Development Hardware/Software 
P.O. Box 289, Waveland, MS 39576 U.S.A. 
601/467-8048; telex 315-814 (GTEK UD) 
,INC. 

GTEK, PALASM. CPM. MS-DOS. PC-DOS, ISIS, TRSDOS, & CPEmulator a re registe red trademarks. 
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The ITf XTRA XP desktop personal computer 

You can't buy time. 
Long before Queen Elizabeth I, man 

began his quest to hoard that most precious 
and elusive of commodities. Time. 

He can only make 
better use of the few 
hours he already has. 

Hence, the devel ­
opment of today's 
business computer. 

The ITT XTRArM XP. Our 
crowning achievement. 

By matching memory to the muscJe of 
the Intel 80286 microprocessor, we're able 
to achieve "no wait states'.' 

Processing never pauses for slower 
memory. 

Making the ITT XTRA XP thirty per­
cent faster than the IBM AT. And fully 
XT-compatible. 

Giving you speed and flexibility. 
Because, being a corporation of many 

businesses, we're in a unique position to 
better understand what you need to grow. 

Today. as well as tomorrovv. 
!IT COMPAQ IBM 

XTRA XP 286 PC/AT 

Lotus 1-2-3 Itsec 13sec lSsec 

dBase 36sec 52sec 56scc 

FonnSort 52sec tmin Sscc !min lOsec 

A!I tlJll1 ~flSl:'.rm 111r (or ~J'&lk"' ol iluunoon flftlf Ukt\.Jpf6c:anoo f"lrlotiil..'1ltr In. 

dtr<nJn11 .. ·~-

A moment's investment today 
can pay off royally tomorrow. 

Call (800) 321-7661. In California, 
(800) 368-7300. 

And call quickly. Every moment wasted 

is a potentially profit- ITT
able moment you'JJ 
never possess again. . 

PBtSOIW. cc.u1BIS 

BECAUSE TINIE IS THE 
UL1Th1ATE BOTIDM LINE. 

' " J~. nT tnfotnutM~ ~rm. t8M, l'C/AT a.BJ IOKTt1c1~l\.I nidtrtlltbol 

lntdlwtloo.d &nifl<'» Miuf! lt:M!o. lnkl S0286 a" ~ tr.lldmulk of lri1d Corpt11;rtui._ 


(ump.lq 280 .. ;t rcgi'laitd U"4~'k i:.i c~ Comp.ikt CQrJIOOIOOn. l...atl.Jl.md 

1·2-J •rir ~td Dkauorkl Olf l.t'!\llt ()c<."d.-.f'l'DCM Cnrpcul)Qn d&"' KJI ri;g.l\ftl'tit 


tr.drnudc ul 1~·'6w. 
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H·A·RD·W· R E·V·l·E·W 

THE KURZWEIL 2 50 DIGITAL 


The Kurzweil 2 50 Digital Syn­
thesizer means many dif­
ferent things to different 
people. 

• For the performing musi­
cian. the 250 is a full y 
equipped real-time perfor­
mance instrument that lets 
you switch instantly from one 
voic ing to another. No disk 
ca lls are involved since the 
machine has no disk drives: 
digital samples come directly 
from RAM and 3.6 to 6 
megabytes of ROM. The 250 
also lets you store custom 
voicings on disk using an op­
tional Macintosh interface. 
• For hardware and digital­
sound aficionados. the 250's 
state-of-the-art software and 
68000-based hardware pro­
duce a fine im itation of a 
nine-foot concert grand- to 
say nothing of other instru­
ments and effects. (f t does 
not imitate al l of these 
sounds consistently well. but who·s 
quibbling when the results are this 
spectacular!) 
• For sound engineers and musicians. 
the 250 has an excel lent sequencer 
program for digital recording and mix­
ing of tracks. You can easily record 
your own sounds and add them to the 
synthesizer. 
• The Kurzweil 250 gives would-be 
musicians the chance to sound like 
virtuosos by using tricks like speeding 
up the music without raising its pitch. 
quantizing sequences of notes to 
clean up the rhythm. and so on. 
• The 250 is a first-class MIDI machine 
that can drive or be driven by dozens 
of other MIDI devices. including 

SYNTHESIZER 

BY C HRISTOPHER M ORGA N 

A system that 

offers users sampling , 


sequencing, transposition, 


MIDI, and a grand-piano sound 


scores of MIDI software programs for 
the Mac and other computers. 
• For programmers. composers. and 
students. the 2 50 offers a complete 
music development language. 

DESIGN METHODOLOGY 
Designer Raymond Kurzweil wanted 
to develop a mach ine capable of re­
producing the subtle tonal complex­
ity of a piano or other instrument and 
also allowing you to create. edit. and 
perfo rm new sounds with complete 
artistic freedom and control. The 
Kurzweil design team has succeeded 
on virtually every count. 

The main problem with digitally 
sampling and reproducing a complex 

sound like the piano is that 
the tone changes dramatical· 
ly when the notes get louder 
and louder. The ratios of the 
overtones and the quality of 
the attack change. so that a 
loud piano-tone waveform is 
not a linear extension of the 
same note struck softly. If 
you have access to a piano. 
try hitting one key progres­
sively harder and harder. 
Note that even the hammer 
hitting the string becomes a 
factor in the overall sound as 
volume changes. particularly 
in the treble notes. 

Such complexity poses a 
dilemma to the digital de­
signer: How do you capture 
the sound of the piano with­
out digitizing the entire range 
of dynamics for each note­
a process that would require 
huge amounts of ROM stor­
age (30 billion bits according 
to Kurzweil J? The 250 solves 
this problem with novel data­

compression techniques that use pro­
pr ietary algorithms. 

The technique is briefly described 
in "'The Kurzweil 250 Digital Syn· 
thesizer'" by Donald Byrd and Chris· 
topher Yavelow (Computer Music Journal. 
September 198 5). "The K2 50 stores 
samples in a modified floating-point 
format with 18-bit words. In effect. the 
fractions contain the waveform with 
its dynamic range compressed as 
much as possible; most of the 

(continued) 

Christopher Morgan is a part-lime profes­
sional musician and a forrne~editor-in-Eftiej 
of BYTE. He is currently tfre editorial direc­
tor of Lotus Publisninq. He con be reac~ed 
al PO B 829. Brookline. MA 02 146. 
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REVIEW: KURZWEIL 2 50 


AT A GLANCE 

Name 

Kurzwei1 250 Digilal Synthesizer 


Company 

Kurzweil Music Systems 1nc. 

411 Waverly Oaks Rd. 

Waltham, MA 02154 

(617) 893-5900 

Slz.e 
Keyboard, 57 by 27 by 9 inches; pedal 
pod , 17% by 11\18 by 4'Ai inches 

Components 
Keyboard: 88 notes. velocity-sensitive 
Channels: 12 
Power: AC 110 volts. 50/60 Hz. 380 watls 
(220-volt option available) 
MIDI (in, out, thru): 16 channels, user· 
assignable: each sequencer track can be 
assigned to a separate MIDI channel ; 
special MIDI mode slaves one Kurzweil 250 
to another 

Price 
Basic Kurzweil 250, $12,970: sound· 
modeling program. $1995; Sound Block 
Module A. $1995: Mac/\ltach software and 
interface. $195 ; stand. $195: plexiglass 
music rack, $75 
An expander system is also available and 
comprises a Kurzweil 250 without the key­
board unit. Three versions can be supplied: 
a basic sys1em ($9980): base system plus 
enhance<J instrument voices ($11,975): and 
a base system plus voices. sampling, 
sound modeling. and Macintosh software 
($13,970) 

dynamic information is in the ex­
ponents. For typical musical sounds. 
the K2 50's separation of the original 
sound into compressed waveform 
and exponent uses the sample bits 
much more efficiently than would be 
possible through uniform compres­
sion systems such as those of dbx or 
similar compandors." 

Besides its data-compression capa­
bili ty. the 2 50 offers new levels of 
performance in sound quality, user 
sampling. ·sequencing. transposi tion. 
and MIDI utilization. 

OVERALL DESIGN 
The Kurzweil 2 50 is a true digital in· 
strument. That is. it contains mi llions 
of digital samples of musical-instru­
ment sounds (called "soundfi les" in 
Kurzweil nomenclature) stored in 
ROM. Pressing a musical key on the 
250 causes the processor to extract 
d igital samples from · ROM . The 
samples are converted to analog 
signals in the channel board. 

The basic instrument contains 40 
soundfiles in ROM- includ ing the 
grand piano. Also built into ROM is 
a series of factory-generated "in­
struments:· Kurzweil 's term for the ef­
fects (envelope. tremolo. vibrato. etc.I 
used to alter a soundfile that affects 
its sound. 

To hear sound on the Kurzweil. you 
assign a keyboard setup to the physi­
cal keyboard. The keyboard setup 
con~ins one or more instruments. 
each of which is a modified soundfile_ 
A keyboard setup can be simple (the 
grand-piano soundfile by itself. for in· 
stance). moderately complex (piano 
on the right side of the keyboard. 
string bass on the left). or quite com­
plex !clarinet. oboe. stereo vibes. and 
bass on one layer. and orga n on the 
other. with the restriction that the 
organ will sound only if you press the 
velocity-sensitive keys with sufficient 
force) . It's easy to edit keyboard 
setups with the keyboard editor. 

HARDWARE 
The Kurzweil 2 50 Digital Synthesizer 
comes in a compact case that looks 
like an electric piano or an organ at 
first glance. It is quite a handful to 
transport and requires two people to 
lift it. Beneath the main unit is a 

separate module. or pod. containing 
the power supply and two footpedals 
tha t normally control sustain and 
mute. The functions of these two 
pedals. like virtually every other knob 
and slider on the 250. are user-assign­
able. By isolating the power supply in 
the pod. the designers have helped to 
reduce possible hum in the system. 

The action of the 88-note. velocity­
sensitive wooden keyboard is striking­
ly similar to that of a grand piano. 
Directly above the keyboard is the 
control panel containing 3S buttons 
and sliders and. in the center. a 
24-character-per-line. two-line LCD 
that serves as the main user interface. 
(A close-up of the 2 50's keyboard and 
control panel is shown in photo 4 of 
..Digital Music Synthesis" by Robert 
Moog on page 165 of this issue.) A 
standard calculator-style keypad is 
used to maneuver through command 
menus. 

At the far left of the control panel 
are four sliders used to tune the in­
strument. to pan sounds between the 
two stereo ou tput channels. and to 
adjust overall volume_ To the right of 
these sliders is a group of six buttons 
and three more sliders used to con­
trol chorusing (a whole set of pseudo­
reverberation and echo effects to 
enrich the sound of the synthesizer). 
to assign alphanumeric names to files 
and keyboards. and to adjust bright· 
ness. detuning. etc. Buttons in the 
center of the panel control transposi· 
tion. the footpedals. and so on . 

To the right are the controls for the 
sequencer. the sound-modeling pro­
gram !digitizer). the various editors. 
the MIDI interface. and the interface 
to the optional Macintosh computer 
(via Kurzweif 's MacAttach software). 
The interface is used to store custom 
soundfiles. keyboards. and keyboard 
setups on Macintosh disks. enabling 
you to build up a library of custom 
sounds and to trade sounds with 
other users via disk or modem. 

There are three main microcom­
puter boards inside the Kurzweil 2 50: 
the central processor. the channel­
group processor. and the channel 
board (see figure I). The central pro­
cessor is a Motorola 68000 running 
at 10 MHz. It has 128K bytes of ROM 

. (tc111i11ued) 
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The discovery of color graphics. 
As a ch ild, ic was a signi ficanc 
evenr. As a business person, ic 
will change che way you u e 
your personal computer. 

Genoa Syscems proudly in­
troduces a new and colorful 
technology for the PC called 
Spectra EGA. The Enhanced 
Graphic Adapter that lees you 
rediscover the benefirs, and the 
thrill, of color graphics on your 
PC. 

An EGA with a better 
vision. 

EGA compatibility is an art chat 
onl y Spectra has mastered. And, 
w hile other EGA hardware i in­
compatible wich current in­
dustry standards, Spectra EGA 
fully supports hardware and 
software designed for the 1BM 
Enhanced Graphic Adapter, 
Color Graphics Adapter and 
Monochrome Graphics Adapter. 
And the Hercules Board. 

This means that you don't 
have co wait around for new 

Remember the first time you 

upgraded your 


color graphics hardware? 


The thrill is still the same. 

ofcware updates in order to 
begin enjoying your EGA t day. 

A lot more than just pretty 
pictures. 

The fir t thing you 'll redi cover 
with your peccra 
EGA is color. There 
is a whole loc more 
than ever before. 
ixty-four separate 

colors, in fact, from 
which any sixteen 
can be di played at 
once. 

Next, you'll notice 
a higher resolution in 
both text and graphics modes. 

The real fun comes in putting 
the board co work. You 'll see 
soft scroUing, panning and win­
dowing that was never before 
possible on a PC. And the 
flicker-free display w ill allow 
you to regulate these 
movemenrs at any speed, or in 
any direction . 

There are 512 characters carried 
in Spectra's memory that can all 

be ctisplayed at once. Which is 
tw ice as many as previously 
possible on a PC. 

And if you wish to use other 
characrers, or even create your 
own alternate haracter sec, 
Sp ctra w ill support those, mo. 

More colorful features. 

Each Spectra EGA comes fully 
equipped with a parallel printer 
pon, light pen imerface and 
256K RAM on the single board. 
This is cspeciaJly •ood news 
because a fu ll 256K RAM is 
needed to run most popular 
graphics software effectively. 

One thrilling price . 

Perhaps the besr news is 
Spectra's price. 

Upon first glance you may find 
that the . pectra EGA and the 
IBM EGA seem to be very 
closely priced. Bur look again. 
Because rhe standard Il3M EGA 
only comes with 64K RA , 
whereas pectra EGA comes 
with a full 256K. 

ow, you may purchase rhe ex­
tra memory board you'll need 
from IBM at an additional cost 
of about 70- 80 percent. Or you 
can buy Specrra EGA from 
Genoa ... and rediscover the 
thrill of a bargain. 

Spectra Enh an ced Graphics Adapter 

To find out more about 
pectra, or a qualified Genoa 

distributor near you caJI 
408-945-9720 . Or write to 
Genoa Systems Corporation, 
73 E. Trimble Road, an Jose, 
CA 95131. 

Spectra EGA from Genoa. 
Evolution in color graphics. 

Inquiry 141 
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REVIEW: KURZWEIL 2 50 


Pitches can he changed 
on each channel 
independent of 

the other channels. 

and I28K bytes of battery-backed 
RAM for sequences. keyboard setups. 
instrument definitions. and general 
use. The system is extremely fast: 
Switching from one instrument sound 
to another is virtually instantaneous. 
By comparison. the MacAttach 
program plods along. taking from 2 
to 4 minutes to load a custom sound­
file. 

The conversion to analog sound 
takes place in the channel board. 
which contains 12 channels. each with 
its own digital-to-analog converter. 
low-pass filter. and voltage-controlled 
amplifier. A mixer combines the 12 
tracks down to 2 stereo outputs. For 
studio sound work. the Kurzweil offers 
balanced XLR inputs and outputs as 
well as unbalanced high- and low-level 

connections. The Kurzweil 2 50 sam­
ples at a variable rate. meaning that 
pitches can be changed on each chan­
nel independent of the other channels. 

The entire main chassis slides out 
of the unit at the rear for easy access. 
The engineers obviously put a lot of 
thought into the design of the boards 
and connectors. They are particularly 
easy to remove for servicing or up­
grading. 

To augment the sounds described 
for the basic 250. you can add the op­
t ional Sound Block A or B modules. 
which contain a set of 15 additional 
voices and 84 new factory-defined 
keyboard setups. The new keyboard 
setups also combine several of the 
new and old sounds. Further sound 
blocks are planned for the 250. 
including the recently introduced 
Sound Block C. which features several 
new pipe-organ sounds. 

SOFTWARE 
The possibilities for sound control on 
the Kurzweil 2 50 are virtually limitless. 
You control it by selecting commands 
from a large menu tree. The com· 
mands appear in the two-l ine LCD. 

The simplest way to move around the 
menu is to use the four cursor-control 
arrows. Pressing the left and right ar­
rows moves you back and forth within 
a given level of the tree: pressing the 
up and down arrows shifts you up and 
down the various levels of the tree. 

You can also access any function 
directly by punching its code number 
into the numeric keypad or by using 
··shortcut·· keys. a technique similar to 
that used in the Apple Macintosh 
when you want to avoid using the 
mouse to click on menu items. You 
can then access commands without 
having to step through the menus. 
However. you need to remember that 
certain Kurzweil keys get reassigned 
when you 're using the various soft­
ware editors. 

K EYBOARD· SETUP AND 
INSTRUMENT EDITORS 
The keyboard-setup editor lets you 
create your own keyboard setups out 
of combinations of instruments and 
soundfiles. Up to 40 such keyboards 
can be stored in the keyboard library. 
which is in battery-backed RAM. or on 

(couti~u~dl 

F'RONT PANEL 

MUSICAL 
KEYBOARD 

PEDALS 

M IDI 

COMPUTER PORT 

PROGRAM 
ROM 

CP U 

RAM 

FOR SYSTEM. 

SEOUENCER. 

KEYBOARDS. 

Ai'lD I NSTRUMENTS 


SOUND - CARTRIDGE 
ROM 
!NOT IMPLEMENTEO) 

CHANNEL - GROUP 
PROCESSOR 

SOUND - MODELING 
RAM 

SOUND 
ROM 

CHANNEL BOARD 
!WITH 12 -CHANNEL 
TO 2-CHANNEL MIXER) 

l STEREO.J OUTPUTS 

TO 
DIGITIZER 

Figure I. Block diagram of tfte Kurzi.wil 250 Digital Synlftesizer. showing tne three main microcompuler boards: the central 
processor. with its on-hoard Motorola 68000 microprocessor: Ifie channel-group processor. used to extract and combine soundfi/es: 
and the cnannel output board. wfticn mixes as many as 12 cfiannels of information into 2 and also serves as the input sec!ion for 
the digitizer. 
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AT ONLY SOK ••• IT'S A 

WHOLE NEW BAliLUME! 


NoWiilyou can have it ... all the 
softwa e you need resident in RAM 
and p nty of memory to spare! 
Becaush ifyou've got a hard disk, 
RAM ~k or extended memory, 
Homeb~se now sets up a data space 
to swa~ata out when you call up 
one of omebase's features, It's 
simple, ery powerful and very 
sophisticated. And it allows us to 
give yod. the kind of Homebase you've 
been a king for .. . one that needs 
less than SOK! 

In Feb uary, PC Magazine said, 
"Homebase is so elegant that it has 
one up on SideKick. One way to look 
at it is to SflY that Borland's product 
is a first g neration organizer, while 
Amber'si secondorthirdgeneration. 
This is on of those rare software 
offerings you have to see to believe. 
Each of Hom ase's services could 
make it in the marketplace as a full 
featured stand alone product." And 
th t was befbre we reduced the 
im act on RAM from 176K. to 
80 (and added. f. voice autodi<z,ler 
and an o · editor)! 

Imagine all these features, 
with so little overhead: "'"'··~"~~ 

Type·Ahead Keyboard
Buffer ... User definable size, 
accepts control characters. 
Online Editor . .. Open a 
notepad, or edit a text file. 
Autodialers . . . (voice and data) 

SC Table . . . and Home. 
base aJlows you to add any other 
table you'd like, easily. 
Quickterm Terminal . .. Now, you'll 
have the ability to set up your comj>uter 
to answer the modem and receive Elec­
tronic mail in the background while 
you're working in another application. 
You'll even be able to bring up Lotus 
while you're online! 

Hit Alt Shift Q and jump right into the 
terminal no matt.er what other software 
you're running or plan to run while you're 
online. lncludes Autodialer that saves 
and implements entire configurations. 
Scroll-back, X Modem file transfer and 
more. 
On-Line Context-Sensitive Help 
Calculator . . . handles formulas, 
simple and complex math. Onscreen tape 
keeps track for you, converts between hex 
and dee, adding machine mode ... and 
much more. Variable window displays up 
to 26 variable values at once. 

Multi le Calendars .. . a system so 
powerfP.l that it can keep track of a whole 
office, or a busy individual. Daily, weekly 
and monthly . .. you can track appoint­
ments and business expenses . .. even set 
alarms that show text from appointment 
slots. (alarm now auto~atically re-sets at 
re-boo\.) Includes full search facility and 
coupled, daily ~o list. 
OnJj.ne Data.base ... both free-form 
and tructured databases available at the 
touch of a hotkey. The template maker 
allows you to create structured entry 
fo~ for your Home e databases in 
minutes and the full search facilities let 
you manipulate the data easily. 

e rt' essage P ds . . . just 
like the paper ones, but search· 
able sortable and printable. 
On creen CI c 
Cut and te 
Ser n Saver 

SAFEr!! 
Homebase Version 2.0 is compatible with 
most pol!_ular software, including Lotus, 
Word, DBase III+, WordStar 2000, and 
peripherals such as the Hercules mono· 
graphic card, and EGA . 

CaHToll ree 
800-538-8157 ext. 824 

Mobile Home'base . . . Homebase's 
Report Generatof sorts, composes and 
prints informatym from your Homebase 
databases an~ ~endars to clip µtto your 
appointment ~ok when you're 0n the 
road. In addition, it can print ont mailing
labels, continuous form Rolodex,. cards ... 
it can even do mail merge. 

OS Se 'ces .. . View up to four 
directories onscreen at once, copy or erase 
groups of related or unrelated files, view 
and even edit ASCII files . . . and lots 
more. Create, delete and move between 
subdi.red:ories visually. 
Phone irectory . .. you can search, 
sort, Autodial from and even print your 

phone directory. 
Avallabla at better dealers •• • wotldwlde. 

PC Magazin e 
op Software 

..-.saa ·uct of the Year! 

SPECIAL OFFER 
Trade in your SideKick! 

Get Homebase 2.0 for $49.95 
(until July 15, 1986) 

Just Send Us Your SideKlck Disk! 

in California 
800-672-34 70 ext. 824 

Please enclose cheque or money order or . . . 
a Visa o MasterCard o American Express Send to: 

Gard# Amber Systems 
Exp. date 1171 South Saratoga-Sunnyvale Ad. 
a Homebase $69.95* per copy (Not copy-protected) San Jose, CA 95129 
a SideKick Trade In $49.95 
o Homebase Update $29.95 
Please add $5 sh1pp1ng and handling o CA residents add 6Wllo sales lax. 30 day money-back guarantee. 

Amount enclosed$ For the IBM PC, XT, AT and compatibles. 

Address - - ------ -----------------­
City ------------- Slale ______ Zip _____ 

Phone: (Home) Phone: (Office) Ext ___ 

Dealer, dis tributor and corpora te quantity discoun ts phone: 408-996-1883 
• orders outside tl"te U.S.• please add $20 shipp.lng and handling. (U.S. lund&, please) 
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The advantages are clear. A BayTech port contender adds 
more users to your computer and does it at a price that's far 
less than expensive hardware or software modifications. A 
Model 52188, for example doubles your users by allowing 
12 terminals to contend for 6 ports. Simple to set up and 
use, wjth easy-to-understand messages, the port contenders 
feature protocol conversion; user queue; disconnect by 
operator, computer or time-out· hardware or X-ON/X-OFF 
handshaking; and more. 
Seven models, S629 to Sl,750. (SOOJ 523-2702 

Ba Tech · 
DATA COMMUNICATIONS PRODUCTS 

Bay Technical Associa1es, Hwy. 603, P.O. Box 387, Bay Saint ouis, Mississ ippi 39520 
(601) 467·8231 T elex: 9103331618 (BAY TECH) 

If you know where your program Is spending 
its time, you can improve its performance. 

The Watcher makes it easy. 

The Watcher collects data from one or more runs of 
your program. You can then instruct it to display as 
a histogram the percentage of time spent in different 
parts of your program and in DOS functions. 

The Watcher uses symbolic information from the link 
map, including line numbers, or information you pro­
vide to relate the data to your source program. 

THE WATCHER KN@\_WS! 


~c 

Forest Road, P.O. Box 107 
Wilton, New Hampshire 03066 

MC or Visa orders: (603) 654-2525 

For any . COM or .EXE on PC. XT. AT or eompa1ibl9$ DOS 2.X or lX. Not f0< use 1M1h Basic or Other in1erpre1ers. 

REVIEW: KURZWEIL 2 50 

a Macintosh disk using the MacAttach 
interface program. 

The degree of freedom you have in 
creating keyboard setups is almost 
fr igh tening. You can create your own 
ounds. musical or otherwise. and 

assign them to keyboards. 
The instrument editor lets you con· 

trol the chorusing. vibrato. tremolo. 
voic ing. global parameters. and. via 
the envelope editor. the shape of the 
envelope waveform. The latter can 
consist of up to 2 5 5 separate seg­
ments. each of which can be a loga· 
rith mic-attack. exponential-growth. 
exponentia l-decay. or delay segment. 
Throughout. you have precise control 
of how quickly segments change in 
amplitude. what their absolute limi ts 
are. and so on. 

GLOBAL PARAMETERS 
There are 10 user-controllable func­
tions that affect the Kurzwei I 2 50 
globally. They are sustain . brightness. 
keyboard dynamics. tremolo. vibrato. 
pitch-bend. channel stealing. main· 
tenance. chorus. and transposition. 
Some are straight fo rward. such as 
tremolo and vibrato. Others. such as 
cho rus. are complex and can have a 
profound effect on the 2 50"s sound. 

Chorusing. as defined on the 250. 
involves combining a sound with al· 
tered versions of itself that are 
delayed in time or changed in pitch 
or volume. Chorusing can create the 
impressive illusion that an entire 
group of instruments is being played 
instead of tust one. 

Chorusing should always be applied 
judiciously. since certa in keyboard 
setups used in the chorus mode 
quickly use up the available 12 chan· 
nels. At that point the software must 
'"stea1 ·· channels by selectively silenc­
ing some of the notes curren tly being 
played in order to play the newly 
struck keys. You have control over 
what algori thm the software uses to 
choose the notes to be '"abandoned." 
Channel stealing is helpful in some 
si tuat ions but cannot get around the 
absolute hardware limitations of the 
basic system. [Still. compared to the 
monophonic. or one-note-at-a·time. 
synthesizers of the 1960s. today 's 
polyphonic synthesizers are a plea· 

[co"ti1rurd1 
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lb order, talk to }'OLir local 
dl'alcr or call (603) 
643-3882TODAY! 

uggcstcd retail pricc$149.90 
Educational site licenses available from 
Addison-Wesley Publishing. 
1Ullo'. U:\ t< l...,µl~uJ~~· .Snh..1111.1o J IrJd~T1U~i 1fTnK l t1"'1~·. I"'· 
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Inquiry 357 

You know John Kcmmy :l!ld Tum Kunz.Thcv 
developed die origiml BA I .Now they're · 
back wid1 an ewn lxm:rwrsion: a flexible, 
easy·to·use structuredprogramming bnguage 
they call1ii.1c BA I .' L 

True BA IC offers an~I selection orcontrol 
strucnircs. Extemal procedures can tx: 
compiled into librarie<i~ making True BA 
fustcr and more powc:rli.il than anyod1cr 
progr.unmin g I anguagc. 
True BA I has acomplete mattix algebra 
package and che best graphics rn:r in ahigher 
level language. And d1erc arc opcional libraries 
for things like sorting and searching and 3-D 
graphic~. 

True BA JC progr..mis 1i.111 on any computer 
which nmsTn1e BASIC,good new for ll.Crs 

wid1 more d1:lll one kind ofPC. 
You1l IO\'cTn1e BA I .Whether \'Ot1're 
programming for your own applications, 
teaching othi.:rs ordeveloping products to go 
to markct,smd in the coupon below to n:cei\'c 
:i free demo disk. 

A ailablc torthe IBM-P ·• and comparibJcs, 

Apple Macintosh;" and Commcx.iore Ami a." 


39 Sourh MJin S1rccc, 
Hamwcr, 1-103755 (603 )643·3882 
/\frco1npun:ris: 0 I UM-I' rnmparibk

' DAppk~Ma,imosh 
0 Commodore Amig3 

O l'D UKETOGETMY FREE DEMO DISK. 
0 I'd li ke mon.; infom1a1ion m1 rhc Tmc BASIC 

language products. 

D l'mn:3iJymbuv.C1l l rnc and tell me how. 

D I'd like infonmi:ion 011 True BASIC 

M~thrnmi' Serie and other produm . 
Name _________ 
Ti1k _________ --- ­

Company/Uni,'trsity
Address___________ 

it1'.St:11c,Zlr_______ _ 
Tc l~pho11c________ 
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resonont technology profeds 
you from any conceivable pow­
er problem, short of a blackout 

complete specifications and the 
dealer nearest you. 

MA.G NEl RO NI CS I NC 

901 DuPage Avenue.Lombord. ll60148 
Phone 131262Q-.8394•TWX910-99J.2352 

REVIEW: KURZWEIL 250 


they are struck. It also preserves the 
effects associated with each voice be· 
ing played. You can play a piece of 
music. then replay it to edit mistakes 
or change effects. The sequencer is 

Don't get burned by 
surge protection alone. extremely easy to use: it even lets you 

sure.) One way to get around the limi· 
ration of 12 channels is to use the 
250's MIDI capabi lity to drive exter· 
nal slave synthesizers such as Kurz­
weil"s expander (which is essen tially 
another 2 50. but without the key­
board) . 

TRANSPOSITION 
The 250's transposition feature is a 
particu larly successful design. Let's 

say you learned a piece of music in 
the key of C. but you need to accom· 
pany someone in the key of B-flat. 
Simply hit the transpose-down key 
twice. and the synthesizer wi ll play in 
B-flat. There·s no need to learn a new 
arrangement of the piece. Then if you 
hit two more keystrokes on the trans­
pose-up key. you're back in the key of 
C. There are fi ve modes of transposi­
tion : octave-pitch shift. chromatic-

pitch shift. octave transpose. chro­
matic transpose. and timbre shift. 

SEQUENCER 
The 250 comes with a sequencing 
program that lets you store note se­
quences in much the same way as you 
wo uld with a tape recorder. although 
the process is entirely digital. These­
quencer does not record actual tones. 
Instead . it records which keys are 
struck on the keyboard and how hard 

Mow get total power protection ... for as little 
as $139 . .. with the Personal Computer Line Tamer"' 
Power Conditioner. 
Why risk any power Choose from 150. 
trouble? 300, 450, or 600 VA 
You wHI If you buy just models for the line 
a surge protector. Tamer thars right for 
Transients and spikes you. 
cause less than half Does it make sense 
of all power prob­ to you to be half safe 
lems. Overvoltages. . .. especially when 
brownouts and just so few dollars are in­
pJa/n power noise volved? 
con mess up your You won't find this to­
system just as bodty­ tal power protection 
ond they're much more fre­ from anyone else at anywhere
quent. Only Line Tamer's ferro­ near the price. so contact us for 

Line Tamers hove protected 
the big boys for years. on all SHAPE [l6~

SOURCEthe big mainframes and minis. 
Those guys would laugh at 
surge suppression alone. 

store a sequence on a Macintosh disk 
using the MacAttach interface pro· 
gram. You can control every parame­
ter of a sequence with great precision. 

With the 2 50 sequencer. you don't 
need a separate drum machine. since 
you can quickly create your own 
··1oops... A loop is a sequence of 
music that repeats continuously. You 
create the first loop. then instruct the 
sequencer to play it over and over. 
Also. since the sequencer is recording 
keystroke events rather than actual 
musical pitches. you can speed up or 
slow down a sequence with a few key­
strokes. This enables you to record 
difficult passages at a slow tempo and 
then speed them up to Vladimir 
Horowitz specificat ions Another 
practical application is the so-called 
"time-compression/expansion" tech­
nique used to create commercials that 
are exactly one minute long. The se­
quencer lets you lengthen a piece of 
music that is. for example. 58 seconds 
long to exactly 60 seconds. 

THE SOUND-MODELING 
PROGRAM 
The sound-modeling program. or 
digitizer. lets you create your own 
soundfiles from tape recordings. rec­
ords. or even a live microphone 
plugged into the 2 50. The user inter­
face for the digitizer is cleverly de­
signed and particularly easy to use. I 
found I could create an entirely new 
keyboard or sounds in just a few 
minutes. You can have someone 
speak or sing into a microphone. then 
d igitize that voice into the 2 50 to 
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create an Uncle Harry voice. or what­
ver. The 2 50 automatically calculates 

the pitche of adjacent notes. The 
process is the cul mination of the 
venerable practice of composing with 
··musique conc rete... or modiried 
sounds taken from nature. 

You can store user-created sound­
li\es on disk \through MacAttach) and 
modify them just like you can the 
Factory-instal led files. and you can 
combine them with the factory-in­
scaned files to create striking effects. 

Several features are worth pointing 
out in the digitizer. One is the high 
fidelity that is possible wi th the 
highest sampling rate of 50 kHz. The 
other is the ease with which you can 
edit the sampled sound. Once sam­
pled. a sound can be '" trimmed" to 
remove unwanted material at the be­
ginn ing or end of the sa mple. 

You can trade soundfi les. instru ­
ments. and keyboard setups with 
other Kurzweil users via disk or 
modem. I belong to PAN (the Per­
forming Artists· etwockJ. a da tabase 
bulletin board for electronic musi­
cians and audio engineers. The Syn­
thesizer and MIDI Development Net­
work keeps several soundfi les in the 
library. which members can down­
load. I recommend PA N to anyone 
seriously interested in computer 
music synthesis. For more informa­
tion. call 121 5) 489-4640. 

MIDI INTERFACE 
MIDI is the ubiquitous commu nica­
tions scheme for digital music devices 
that has become a de facto standard 
in the music industry. 

The Kurzweil 2 50 offers a particular­
ly full implementation of the MIDI 
specification and allows the synthe­
sizer to control or be controlled by a 
variety of other synthesizers. hard ­
ware devices. or computers. The 2 50 
has MIDI-in. MIDI-out. and MIDl-thru 
jacks on the back panel. 

DOCUMENTATION 
Consideri ng the complexity of the 
machine. the 2 50's documentation is 
surprisingly good. although there 
were gaps in the earlier versions- no 
comprehensive diagrams of the soft­
ware command trees. for instance. 

(co1t1i11ued) 

Need Research That Utilizes 
Computer-Assisted 
Telephone Data Gathering? 
Want to gather information rapidly using state-of-the-art 
computer-assisted telephone interviewing? Need fast 
access to tabulated results? Require integrated graphics 
with sophisticated analysis? Are you seeking real-t,ime 
information? 

Call R=rnycfil:r at 
McGraw-Hill Research 
Research Net is the leading edge For a quote or proposal call 
approach to research that integrates Sheryl A. Fox (609) 426-5946 
study design, computer-assisted (Information Data Gathering) or 
telephone interviewing, on-line Joseph T. Collins (212) 512-3264 
tabulation, and report analysis capa­ (Full-Service Research) or 
bilities as well as real-time data gath­ write David P Forsyth at 
ering. ResearchNet links together McGraw-Hill Research, 1221 
McGraw-Hill Research project Avenue of the Americas, NY, 
teams, interviewers' terminals, re­ NY 10020 
spondent input, and you- to produce ~,,~
timely, accurate and meaningful 
study results. 	 i:nr11 

If It's a markel.ing research problem, 
we probably pioneered the solution. 

ISN'T IT TIME TO TRADE IN 
.,,,,...'(\ YOUR NORTON UTILITIES TM* 

or <1nyorher favor ice unlrty. for cr1e nexr genercmon disk and file rn<1nagement system7 

DMS/The Disk Management System is THE ANSWER!! 
DMS is an Easy to use. M enu-Onven. Full Screen sort:w are 

package chac will help you: 


• 	 INCREASE SYSTEM SPEED AN D REUABUTY using thr;> 
Align and Pack Commands 

• 	 EFFICIENTLY LOCATE ANO REORGANIZE 
INFORMATIO N w ith Search and Sort commands. 

• 	 QUICKLY EXECUTE applications using funcuon keys. 
• 	 GET A FUU PICTURE o f information on your disk with 

Tree. Dump. and Map comm nds. 
• 	 RECOVER WITH EASE. erased files using me Recovr;>r 

command 
• 	 CUSTOMIZE attr ibutes or mes and d1rectones. 
• 	 INCREASE YOUR EXPERTISE W lt.h these and many more 

fu nctrons. 

Over 40 Disk and File M anagemenc FunctJOn5 ar your finger rips. 

WARNING: YOU MAY NEVER HAVE TO BUY 

ANOTHER DISK/FILE UTILITY AGAINJI 

• tn r.act. you c.1n SMM' •n ..dc:HUorul S10 by malllng In the dls.,.lbutlon dlskett·e o·r your obsolet.e 

utlllty. Norton UtllltlH II .. tHd•ma•I( Of P•te• Norton . 


All these features normally priced at $99.00 now only S94 .00 wirh rhis ad 

DE"mo diskette available for only S5 Matytana R~sJd~ncs pJ~a~ add 5% sai~s tax, 

To order dlreet call: (3011 384-1425 or Toll Free: 1-800-S24-1081 Z, = 
Send order ;md paymenr ro 

1290401ivineWay 
1 
ri!~5t:.'tit41\£jJif;tf 

Silver Spring. MD 20904 - • - - • -· • • • • - • · ­
OMS runs an IBM PC. PC/ XT. P AT ilnd rnoH compallbl~ 1ynem1. runn•ng DOS Z.O and above. 
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The biggest bottleneck 
to using the 2 50 is 
the MacAttach program. 

This situat ion has since been allev i· 
ated by the excellent diagrams in the 
Byrd and Yavelow paper. copies or 
which have been sent to all Kurzweil 
owners. 

One drawback to the documenta· 
rion is that it's hard to find things 
when you need them. However. those 
sections describing the sequencer 
and the sound-modeling programs 
are particularly well written. 

NEW DEVELOPMENTS AND 
MISCELLANEOUS NOTES 
The biggest bottleneck I found to 
using the 2 50 is the MacAttach pro· 
gram . At 56.700 bps. MacAttach ver· 
sion 2.0 (which I used for th is review) 
is far too slow. taking from 2 to 4 
minutes to load one custom sound· 
fil e. This would be prohibitively slow 
for the live performer. lb compound 
things. MacAttach makes no use of 
the Macintosh's graphics. and its func­
tions are restricted to loading fi les to 
and from the synthesizer's memory 

nd making disk copies. However. this 
past winter the Kurzweil people told 
me that they plan to announce Fast­
link. an interface card for the Kurzweil 
that will increase MacAttach data 
transmission tenfold. making it pos· 
si ble to load a file in 5 to I 0 seconds 
instead of 2 to 4 minutes. 

They are also optimizing the Kurz­
weil 250 for use with a Macintosh 
equipped with a hard disk drive. and 
in particular. to work more efficiently 
with sophisticated MIDI-based music 
software such as Mark of the Uni· 
corn·s Performer and Southworth's 
Total Music. 

In response to criticism that the 
piano voice has some weaknesses 
(slight pitch aberrat ions. certain tub· 
biness in the midrange. and slight dis· 
continuities from one keyboard region 
to the next). the company has re· 
masked the ROMs containing the 
piano voice (and several others). l t is 
now much smoother and more ac· 

curate. The new harpsichord voice is 
also excellent. as are several other 
new voices in the upgraded software. 
The approximate charge for retrofit· 
ting to the new voicings is $2 500. 

Redoing the ROMs gave the de­
signers the chance to convert from 
256K-byte chips to I-megabyte chips. 
freeing up several slots on the 
motherboard for more sound blocks. 
Announcements of new sound blocks 
should be forthcoming. 

The currently available Sound Block 
B features 10 new rock..cfrum sounds. 
all recorded in New York with the help 
of such musicians as Phil Collins and 
the Thomson 11.vins. lt also includes 
an electric piano. electric guitar. and 
other voices. 

I have a li brary of about 20 custom 
sounds for the 250 that I obta ined 
from the company and from users 
groups. Most of them are adequate: 
a few are standouts. It's great fun to 
create your own. 

CONCWSIONS 
For a variety of reasons. I feel the 
Kurzweil 250 Digital Synthesizer is the 
most important advance in the art of 
computer music synthesis in the past 
10 years. Other approaches may have 
their particular advantages. but no· 
where else have I found a machine 
that can do all the things the 250 can 
do for the price. 

The 250 is not cheap. but combined 
with a good analog or digital multi· 
track tape recorder. it's just about all 
you need to create a high-powered 
electronic music studio. The design in· 
novations contai ned in the 250 will 
undoubtedly be copied by others. and 
it"s only a matter of t ime before the 
lapanese begin to upgrade their de­
signs. (Kurzweil is in fact working with 
a Japa nese company to create a new. 
lower-priced design.) When the next 
wave of machines arrives. the sta te or 
the art will really take off. • 
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IBM®PC-ATTM 
COMPATIBLE 
COMPUTING 
ATAN 
AFFORDABLE 
PRICE ... 

• 	 Intel 80286 Processor 

• 	 MS DOS3.1 lncluded 

• 	 640K RAM On Mother Board 

• 	 1. 2 MB Floppy Drive 

• 	 Dual Floppy & Hard Drive 
Controller 

• 	 Clock/ Calendar With 
Battery Back-Up 

• 	 Optional 80287 Math Co ­
Processor Available 

.STANDAFIJE= PC/XT.. . ·_ . '.,~-

• 	 Intel 8088-3 (4 .77 MHz) 

• 	 STD-5150Keyboard 

• 	 1-Half-Height Floppy Drive 

• 	 640KRam 

• 	 135 Watt Power Supply 

• 	 8 Expansion Slots 

$629 


\II\1\11\IIIll11111 

"Runs Major Software Written For 
The IBM· PC & XT" 

$1699 
,,,- Compatible v Full Documentation 
,,,- Re~able v Extended Bum-In Testing 

.. ~ ..si-~"-~- ~· : ____ ... Turbo-XT '"' 

• 	 [nte( 8088-2 (4. 77 or 6 .66 Mhz) 

• 	 Keyboard Selectable 
Clock Speed 

• 	 Up To40% Faster 
Processing Speed 

• 	 SID-5160ATStyleKeyboard 

• 	 640KRam 

• 	 One Half-Height Floppy Drive 

• 	 8 Expansion Slots 

$729 


All Standard Brand ~PC: 	 CALL TOLL FREE: 
800-626·4027 

Outs1ae Texas Products Carry A 
512-331 ·6700SOURCE 
 I ns 1de Texas 

-



Enhancement Products For 
The IBM®PC Market ... 

. .'~ANDAflE= MonoGraphicCardST'ANDAflE= MFC . w/3Bl1~.· 
Hercules Compatible Monochrome Graphics CardMultifunction Card 

• 384KRam • Parallel Por1 • TextMode80X&5Cl\arader.; 
• Clock / Calendar • GamePon • G~bMode 720X.148 Pixels 
• Serial Porl • Software • Paralel Pon$129 $119 

FDC . 
Floppy Disk Controller 

Con1rols Up 10 

4 Floppy Disk. $49 
lnclud..1memo/Coble< • . 

Monitor . 
Monochrome Monitor 

12"Arri>erSoeen 

00><25 Ur,..; $99
720X350?ixels. . . ' .. .. . 

" .AT-MFC.· 515~ Keyboard Power Supply 
MultijundionCardforlBM ATForThelBM· PCorXT 150Watt 

~,. 
. r,, . 

l,\>To1 .5MB 
Wilh Separate Memc::ry Exp;>nsion, 

Replacemen1 $85Serial & Paralel $ 89 Power Supply ...... __Portia lBM AT , . ool OK 1c~=~~-··--- .. $99 
I/Q.. Colo.rCard MonoCard 

Color Display Card Monochrome Display Cardl/ OBoard 

: ' ':) ·~- . 
• ' 'l:!" . ... Lii 

._ ,I I l_ • fl • ~ ._1· 

: '- ~·~ ~. j --:-_
D "'!!'!·,..~-·-- -- ,. - ' ; . 

SerialPor1. 
Parallel Pon& $99 $99 MonoCard $89ColorCard 

wl PomllelPort .. _. . . . .Clock/ Calendar .. . . . . w/ Parallel Part .. , . , .. 

PowerMaster • 4SeparatePowerOutli!tsWith
AC Center On/ OffSwitchOn Front Panel 

Three Important Functions 
• Surge Suppressor

Jn One Unit! 

$89 -- ~ - -• Swivel Base Monitor Stand- - ~ 
FrontPnr,.,/ 

No Charge For UPS Ground 
Shipping. No Surcharge For 
MasterCard or VISA. Fortune 100) CALL TOLL FREE:~PC: 
Purchase Order Welcome. 800·626·4027 
Warranty Work ReQuires Proof­ Outs ide Texas 
Of-Purchase And Return SOURCE 11 512·331-6700
Authorization Number. Ins ide Te,as 
o..~....~....._..........., 
•Bl,l't,PC.XT&PC-AT ........... .-..Uot 
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POCKET APL 
In response to the rev iew of STSC lnc.'s 
Pocket APL IMarch. page 237). I think Eric 
Johnson should have made the following 
two points: One. the program does take 
advantage of the 8087. if installed. There 
is a section in the supplied manual that 
shows the user how to change the pro­
gram to software floating-point math if the 
8087 default is not installed. 

1Wo. APL:s strength is in array process· 
ing. and the Calculations benchmark. as 
written. is not the best test of the calcu­
lating power of the program. For example: 

VCALC2 
[1] A+1000p•1 
(2] B+1000po1 
( 33 C+1000p1 
(4) Nt-5 
( 5) 1+1 
(6J C+CxA 
[ 7J C•CxB 
CBl C+C+A 
[9] Ct-C+B 
[10] It- I +1 
[ 11] ..6X\. I<N 
(121 '])ONJ:'v 

This function performs 10.000 multipli­
cation and 10.000 division operations in 
64-bit double-precision numbers in 12 
seconds. Compare this with the 7:18 time 
(see table I . page 2 38) in the review. Also. 
with an 8087 installed. the correct figure 
for the Calculations benchmark as written 
in the review is 6:16. which illustrates how 
much time is spent calculating. 

KEVIN DOWNING 
Evanston. IL 

The review gives examples of APt:s use 
ofarrays. The benchmark was structured 
to compare A Pt:s mathematical abilities 
with BAS/C's. 

)ON EDWARDS 

Technical Editor. Reviews 

COLOR Fox 
We would like to correct one minor 
misconception and point out one major 

(and almost universally overlookedl virtue 
in lohn D. Unger"s review of the Color Fox 
(January. page 301). 

He states that the machine without the 
video board is slower for screen opera· 
tions because it uses BIOS scrolling 
routines. It is definitely slower. but that"s 
not the reason. The unaugmented Sanyo 
actually has to draw the dot configuration 
for each character on the screen using the 
main CPU. 

A unique capability is buried in the 
Sanyo equipped with a video board. how­
ever. If you have two monitors available 
you can configure it as a two-screen sys­
tem (e.g .. text in monochrome using the 
video board and high-resolution color 
graphics using the Sanyo video circu itry; 
that's 640 by 200 pixels by 8 colors) . We 
have recently sent some notes and soft­
ware to SanPic Users Group (1967 De­
fiance Avenue. Las Cruces. NM 88001) 
showing how to use this capability for 320 
by 200 pixels by 27 colors. We are not 
aware of other available software that ex­
ploits this capability. 

KURT RUDAHL 

SALLY GOLDIN 

Bangkok. Thailand 

ECO·C88 C COMPILER 
In the review of the Eco-C88 C compiler 
(lanuary. page 307). David D. Clark uses 
a popular factoring algori thm- the Pol lard 
rho method-as a benchmark (listing 3) to 
test the implementation of Jong integers. 
While the program may have dubious use­
fulness as a benchmark. it is not a correct 
implementation of this algorithm. The 
problem arises in the line 

x = (x • x + 2) O/op; 

and in the two subsequent similar lines. 
The variable x may take any value Jess than 
p; therefore. the mult iplication x • x will 
eventually cause an overflow if p2 is much 
greater than 2 31 - I. the greatest positive 
number that can be represented in 32 bits. 
This is true for the number given. and in­
deed for most larger numbers of interest. 
Most C compilers do not incorporate the 
code necessary for overflow checking. so 
no error is reported . 

For the number used. 1394 761. and 
using the program given. the factor 1181 

is found after 871 iterations. A correct im· 
plementation takes only 3 8 iterations. It 
is a credit to the robust nature of this 
algorithm that it still works at all! A cor· 
rect implementation can be obtained by 
declaring a double varia ble d. and by 
replacing the above line (and the two 
subsequent lines analogously) by 

d = (double) x•x + 2; 
x = dip; 
x = d - (double) x•p; 

Th is is awkward and will not work for the 
largest values of p, but it works correctly 
for the given number. 

Since the way in which a program reacts 
to an overflow situation may vary from 
compiler to compiler (and certainly will for 
different sizes of long int). I think it is 
dangerous to use this program as a bench­
mark. 

MICHAEL Scarr 
Dublin. Ireland 

The changes you suggest do correct 
the overflow problem and cause the pro­
gram to operate as it should. Of course. 
they also destroy the utility of the pro­
gram as a Jong integer benchmark. Also. 
ff an argument in the range appropriate 
to the program is used, the program runs 
too fast to be useful as a benchmark. 
After experimenting with several other 
arguments. I am also amazed that the 
program works when overflow occurs. 
The value in the program is not unique 
in that respect. Factors of other large 
numbers can be found even when inter­
mediate calculations overflow. The only 
difference is the unusually large number 
of iterations required to find a factor (the 
number of iterations required should 
have been a clue that the original pro­
gram was not functioning as expected). 
I am not mathematically astute enough 
to explain why the algorithm still works 
with a pathological argument. 

DAVID D. CLARK • 

REVIEW FEEDBACK is acclurnn of readers' let· 
ters. We welcome responses that support or cnallenge 
BYTE reviews. Send letler:s to Review Feedb«k. 
BYTE Pufiricalions. One Phoe11ix Milt lime. Peler· 
borough. NH 034 58. Name and address must he 
on all letters. 
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e aseused 
nowbeused 

Introducing dBASE ill PLUS'." 
The PLUS stands for all the improvements 

weve made t.o the world's number one selling 
database management software. 

p 141@4 Update Position Ret 

Database file 

Format 

Ui ew 

Qttery 

Report 

Label 


'lheAssi.s1a11.thelpsfx¢mi,ngusersaaxnnplWhday-to-dllydala 
mo:rw,gemenl ffJSkswithnutprogramming. 

Mind you, dBASE illPLUS still has the 
powerful dBASE programming language, dot 
promp~and all the features that have made 
dBASE III the standard ofthe industry. 

We've simply raised the standard. 
And just as dBASE mintroduced more 

power t.o the people, our new d.BASE mPLUS 
introduces more people t.o the power 

People who aren't all thatcrazy about 
programming, for example. 

The Assistant feature ind.BASE III PLUS 
now provides them with new easy-to-use 
pull-down menus for creating, using and 
modifying multiple databases. 

So now anyone who can manage a 
simple cursor can manage day-oo-daydata 
management tasks.Without programming. 

And by using our new Screen Painre~ 
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anyone can create cust.om screens.Without 
programming. 

Or usingView, access related information 
in several databases at one time. Without 
programming. 

With Advanced Query System, another 
new non-programming feature, any user can 
build complex queries justby selectingfrom 
the dBASE III PLUS pull-down menus. 

For rapidly creating entire programs, 
there's even anewApplications Generator. 

And for all those who wish t;o learn to 
program, the Assistant can be offurther 
assistance. By teaching you programming 
commands as you go along.Without disrupting 
your work flow. 

These are only afew ofthe dBASE III PLUS 
features that can help new users quickly get 
up t.o speed.And experienced users quickly 
increase their speed. (Sorting, for example, 
is up t.o two times faster and indexing up t;o 
ten times faster than dBASE ill.) 

Fl•I• M.... STM'I 
o,..., \ar "•tcH1 
Conata.ii tlii:n>"•1t• lC11• " NY"' 

No ~INtlo• 
ca.•IM wltlrrii .M•. 

lloat .......lj 
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querieswithnut programming. 
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bymorepeople can 
bYmore people. 

And it's thefastest way oo network those 
users, too.Becausenow; truemulti-user capa­
bilities for local area networking are builtright in. 

dBASE ill PLUS can also help put developers 
in the fast lane.With anew Data Catalog and 
more than 50 new commands and functions. 
Plus code encryption and linking,improved
debugging aids, assemblylanguage calls and 
much more. 

Fbr the name of theAshton-TutEtdealer 
nearestyou;call 800-437-4329, Ext.ension 
0282~* 

And get your hands on dBASE illPLUS. 
It's the software more people canlook 

fOJward 00 using. Inquiry 30 

' Upgrades are available to all dlWiE Ill owners." In Colorado call (303) 799-<IOOQ, 
Exlension 0282. Requires lBM"PC or 100% compaliblc.'lhidcmarks/0W11ers: Ashwn!ll!.te, 
dlt-\SE 111 PL SJAsh!on·Thto; IBM/b1 lemalional Business Machines Corp. 

A:ihUll'l·1llltl,All ri,gJ1ls n:served.1986. 

ASHTON ·TATE 

dBASE III PLUS 
The data management standard. 

http:Ashwn!ll!.te
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COMPUTINC AT CHAOS MANOR: 
COLOR AND CPIM 

by Jerry Pournellt ... ......•.... .... 295 

BYTE U.K.: 
MODEM MYSTERIES REVEALED 

by Dick Poun!ai11 ....... . . ... 319 

APPLICATIONS ONLY: UPCRADE FEVER 

b11 Ezra Sftapiro .. ...... .. .. .. .. . .. 329 

BYTE IAPAN: 

NEW TOOLS, NEW CHAUENCES 

by William M. Raike ... ..... . .. .... . 339 

ACCORDINC TO WEBSTER: 
STORACE FOR THE MASSES 
by Bruce Webs/er . . . .... .. .......... 347 

COLOR AND CP/M ARE the major themes of Computing at Chaos Manor this 
month. Looking at a new color monitor from NEC. the MultiSync. leads Jerry 
to the conclusion that the era of color text is here. And wondering whether 
he should finally retire Zeke. he comes to the conclusion that CP/M isn't dead. 
There are a lot of CP/M machines out there. they're good at what they do. 
and there's plenty of CP/M software. Jerry also looks for a macro editor and 
has the BDS 630/8 laser printer fixed. 

In BYTE UK. Dick tells us what happened when he added a WS3000 multi- · 
standard modem to his computer system. Miracle Tuchnology Ltd:s new family 
of WS3000 modems are iust about the state of the art in personal computer 
modems. 

In Applications Only. Ezra tells us about four new versions of old. familiar 
programs: WordStar 2000 Release 2. dBASE Ill Plus. Volkswriter 3. and Keep­
track Plus. 

Our correspondent in Japan also added a modem to his system this month . 
Bill describes his experiences with his new Hayes Smartmodem and also with 
the DeSmet C development package. a C compiler. 

Bruce Webster takes another pause from the 68000 wars. He begins the 
article with an industry update. in which he looks at what some of the major 
computer companies are up to. Bruce then looks at a couple of storage 
devices: MacBottom and the DASCH external RAM disk. MacBottom proves 
to be his product of the month. Bruce concludes by making some comparisons 
of mass storage devices. including a correlation between speed and fragility. 
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That's right! ow up to eight PCs, word proreoors, 
CAD systems, or whatever can share two printers 
automatically. 

In addition to eight serial input ports, the 
PSU-81B gives you two output ports - one serial, 
one parallel - that can operate simultaneou ly. 

You also get lots of other convenient features, 
including a pause button, clear button, memory test, 
TOF, and of course, a 256K dynamically allo­
cated buff er. 

So for under $800, make your laser printer eight 
times more cost effective. 
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Check into our new PSU-8LB, and other low-co.st 
automati printer sharing units, from the leaders 
in data communications technology. 

Call or write WTI today for a complete catalog. 
Jn California, call (714) 979-0363. Tulex 467741. 

800-854-7228 

westem 
telematic inc. 

2435 South Anne St, Santa Ana, California 92704 
Inquiry 371 for End·Users. Inquiry 372 for DEALERS ONLY. 

http:low-co.st
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COLOR AND CP/M 

BY JERRY POURNELLE 

I've started this four times. AT clone that normally drives Jerry looks at theThere's no easy way. I ended a 19-inch high·resolution 
last month's column just be­ Zenith monitor. No adjust­
fore going out to Caltech's Jet ments needed: MultiSyncprospects for color and shows 
Propulsion Laboratories for 
the Voyager encounter with 
Uranus. It was an absolutely 
wonderful weekend. Many 
friends and colleagues came down for 
the encounter. we had a wild party 
here at Chaos Manor. and then all got 
together out at IPL to watch Vo1Jager 
do its stuff. Charley Kohlhase. whose 
programs control Voyager's flight. 
joined us-Voyager arrived one minute 
early after more than five years and 
billions of miles in transit! Marvin 
Minsky showed up at IPL. found out 
where the science fiction writers were. 
and spent the rest of the day with us. 
We ended up at Burger Continental 
for dinner. Sunday was similar. A 
wonderful weekend. 

Then came Tuesday morning and 
C~allel'lger. and it wasn't so much fun 
anymore. 

Since then I've received a lot of mail 
from readers saying the same th ing: 
we've always thought we ought to sup­
port the space program. but we never 
got around to it. What should we do? 

I've no room for the long answer. 
The short answer is. send $30 to join 
the lr5 Society Promoting Space 
Development. 1060 East Elm St.. Tuc­
son. AZ85719. Tell 'em Poumellesent 
you. They 'll tell you the rest. 

Meanwhile. I've been busy. The 
space movement has known for a 
long time that we'd lose a shuttle one 
day; but we weren't really prepared 
when it happened. There's so much 
to do: press releases: news interviews. 
some sane and some absurd: and 
organizing the policies we ought to 
advocate. You can see what's coming: 
I didn't do anywhere near as much 
puttering around with small com­
puters as I would have liked. On the 

that CP/M isn't dead 

other hand. by making use of BIX. 
BYTE's electronic conferencing sys­
tem. I was able to put together a na­
tional conference bringing together 
people from the White House staff. 
the National Commission on Space. 
the aerospace industry. major univer­
sities. and the space advocacy groups. 
I expect something will come of all 
that. 

MULTISYNC 
The official name is the NEC JC­
1401 P3A MultiSync Monitor. With a 
name like that. it's got to be good? In 
any event. it certainly is. NEC calls the 
MultiSync "the intelligent monitor:· 
and it pretty wel l lives up to the 
billlng. 

The MultiSync isn't very large: I 
measure 12 inches diagonal of useful 
area. It comes with a neat swivel 
stand: when you set it up. lt's about 
14 inches high by 14 inches wide by 
some 18 inches deep (if you leave 
room for the cables). The stand 
swivels and ti lts so that you can par­
tially pack a keyboard under it for 
storage. 

The MultiSync's resolution is 800 
horizontal dots by 560 lines. Elghty­
column text could have 10 dots hori­
zontal width per column by as many 
vertical dots as you like. I've no real 
feel for those numbers. Subjectively. 
it looks good: more on that later. 

The distinguishing feature of the 
MultiSync is that you can use it with 
a wide range of color boards. I took 
mine out of the box and plugged it 
into Big Kat. the Kaypro 286i IBM PC 

worked fine. 
Not only did it iwrk fine. but 

l was tempted to leave it in 
place. The MultiSync display 

is crisp and sharp. lext looks good on 
this monitor. The only problem. for 
me. is that the text is a little small. I'm 
farsighted. sufficiently so that I'm 
most comfortable sitting 30 to 3 5 
inches from an eye-level monitor. The 
MultiSync is sharp enough that I can 
see and read text at those distances. 
but it's not really large enough for 
comfort; and due to the layout of my 
office. the screen for Big Kat is most 
conveniently p laced 36 inches from 
my schnozz. I left the MultiSync con­
nected to Big Kat for a day or so. but 
eventually l went back to my enor­
mous Zenith. which doesn't look as 
sharp but is certainly large enough. 

Next I connected MultiSync to the 
Golem. our monster CompuPro S-100 
286/ZBO SPUZ system. The Golem can 
drive up to four physical consoles. 
One of those consoles is Old Reliable. 
the leleVideo 950 l bought the first 
year I did this column. (Incidentally: 
anyone out there know where I can 
get some key caps for a 950? The only 
problem with my lelewidget is that 
the housekeeper dropped the key­
board last month and lost two key 
caps.) The other physical console for 
the Golem isn't exactly a console. It's 
the CompuPro S-100 PC Video board. 
which apes the IBM PC color system. 
With the PC Video board. a properly 
equipped CompuPro running Concur­
rent CP/M will also run about 85 per­

(co11ti11utdl 

lerrlj Poume/le holds adoctorate in psychology 
and is a science fictiol'I writer who also earns 
a comfortable livil'lg writing about wmputers 
presel'lt al'ld future. 
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CHAOS MANOR 


cent of the software developed for the 
IBM PC. including Lotus 1-2-3 and 
Flight Simulator. 

The MultiSync works splendidly 
with the PC Video board. Tuxt looks 
nice-once again. a bit small for peo­
ple who like to sit as far away as I do: 
but it's readable. and everything is as 
steady as if it were painted on . 

MultiSync will. without modification. 
work with the Enhanced Graphics 
Adapter PC board that is rapidly be­
coming the business standard; and 
also. I'm told. with the Professional 
Graphics Controller. I'm getting a Pro­
fessional Graphics Controller. and I al­
ready have a Princeton Graphic PGC 
monitor: I'll provide a comparison 
when the Princeton board comes. 

Meanwhile, the MultiSync is trouble­
free. The instructions are clear. It 
works fine with the Perma Power 
Color Commander gadget (which lets 
you reprogram the color outputs; see 
last month's column). Mult iSync has 
a text mode that lets you add color 
to text or background; not as flexible 
as the Color Commander. but likely to 
be all you'd need. Finally. MultiSync 
runs cool compared to some color 
monitors I've had here. I do wish it 
were about two inches larger. 

COLOR TEXT? 
I'm convinced that the era of color 
text is here. On the other hand. I've 
been convinced before Maybe it's the 
atmosphere at computer shows-I go 
to them. see text in color on screens. 
and come away convinced that it's 
something I could work with. Then I 
get it home. and it isn't. 

It's likely I'm not trying the right 
stuff. It has taken me a long time to 
realize that the problem isn·t the 
monitor. it's the computer hardware 
that drives the monitor. The standard 
PC color boards. including Compu­
Pro·s PC Video board. just are not 
good enough; not for me at any rate. 
Examining them closely shows why. 
My ancient Processor Technology 
VDM board-probably one of the last 
in the world still in operation-has 
about I I vertical by 9 horizontal dots 
in the matrix that forms each letter. 
(I don't know exactly; I've mislaid the 
documents. and it's nearly impossible 
to count them on screen because they 
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run together. which. of course. is what 
you want them to do.) 

Whi le the MultiSync monitor could 
handle that. the IBM PC color and PC 
Video boards don't have that many 
dots forming each letter. The edges 
of the letters are therefore fuzzler. The 
better the monitor. the less fuzzy it is. 
but even with the best monitors 
there's still too much fuzziness. That's 
something I should have known (and 
heaven knows enough people tried to 
tell me): I can only plead that with the 
construction and other distractions. I 
wasn't paying attention. Worse: last 
spring during construction a Hercules 
color board came in here. but it got 
separated from its documents. and 
both got lost in the swim. I've started 
a search. but it hasn't turned up. and 
it's deadline time: so I can't even 
report on how that board looks with 
MultiSync. 

I've more to confess. For months we 
have had a Princeton Graphic SR-12 
color monitor sitting in the storage 
room. It arrived during hectic con­
struction. when I was hounded from 
room to room by carpenters tearing 
down walls faster than I could move 
computers. At a show. I thought that 
the Princeton monitor had some of 
the best color text I'd ever seen : it ar­
rived and wouldn't work with the stan­
dard color board in Big Kat. It isn't 
supposed to, of course. It needs a 
special color-video board. Somehow 
that board never arrived. and due to 
alternate waves of sloth and frantic ac­
tivity here we forgot to remind any­
one. Consequently. the SR-12. wh ich 
friends assure me is one of the world's 
great monitors. has blushed unseen 
like the flower in the crannied wall. 
That too will be remedied. but not 
before I turn in this column. 

So: it's probably my fault I don't 
have good color text for a PC AT. On 
the other hand. when I check with 
knowledgeable friends, they say they 
haven't really solved the problem 
either. On the gripping hand. as the 
Moties say. I know it can be done. By 
"good" colortext I mean letters large 
enough for me to see and as well 
formed as those I have on my 1978 
VDM board and my even older 
14-inch Hitachi monitor: in other 
words. text that I could stand to look 

at hour after hour; text that won't 
distract me when I'm trying to write 
books. I know it's possible. for two 
reasons. 

First. the standard color output from 
the Kaypro 286i is almost good enough 
now. It would be good enough for 
most people. I think. I use Big Kat for 
my on-line communications. particu­
larly BIX. I spend at least an hour a 
day at that. It doesn't take the concen­
tration that creative writing demands. 
but I'd much rather write books on Big 
Kat than on. say. the original Kaypro 
11 with built-in screen. and \ did 
manage a novel on the Kaypro. Not 
only that. but a number of good 
writers. including Norman Spinrad 
and Roland Green. have done the 
same. and indeed continue to work 
with the older Kaypro machines to 
this day. 

Second. the color outputs of both 
the Atari 520ST and the Amiga are 
alreadl} good enough to write books 
on. So far I haven't found a good 
enough (for me) text editor for either 
machine. but that's only a matter of 
time. Not only are there some really 
good programmers writing editors for 
both machines. but some of those 
programmers are in communication 
with me through BIX. They may not 
follow all my prejudices. but they're 
at least aware of them. 

LOOKING AHEAD 
Tm 9etti11g old. boss." 

"'Eh?" I woke from dozing. Zeke was 
nattering. 

"Old. You just said it yourself. My VDM 
board was part of Z£ke I. That's 11ine years 
old! I've got 8-inch disk drives. Noislj. And 
I' rn big. huge. take up a whole corner of your 
new office. Big Kat there is 110 bigger than 
my disk drives! Time to retire. The bol}s would 
like to have me. Or Mrs. Pour11elle. Or Notre 
Dame. It's silll}. All those columns about the 
future of computers writte11 011 an obsolete 
CP/M wreck like me:· 

"'You're no wreck. and you're not 
obsolete:· I shouted. and woke up: but 
it gave me pause to think. Not that 
Zeke II can·t do everything he was 
bought for. He can. Visitors are gen­
erally startled at just how fast he is at 
handling text and at saving it. if 
they're used to 5114-inch floppies: 

{continued) 
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helps save time, money and cuts frustrations.Compare, evaluate, and find products. 
RECENT DISCOVERY 

dB ASE Tools for C - incorporate C 
func tions as extensions to dBASE 
Ill Plus. Also functions for business 
graphics, arrays. math, stats . 
MSC. Lattice. Aztec . PC Graphics $ 79 

Tools $ 79 

Al-Expert System Dev 't 

Arity System - incorporate w/C. PC $295 
Experteach- Improved, samples PC $399 
EXSYS- Improved. Debug, file & 
external program access. PC $339 

I st Class - by example, interfaces $250 
Insight I - Probabi lities, fast MS $ 79 
lnsighr 2 - d82, language MS $399 
Others: APES ($359), Advisor($949), 

ES Construction ($100), ESP ($845). 
Expert Choice ($449) 

ij1ll@ij List Our 
GC LISP Interpreter- "Common" , rich . 

Interactive tutorial $495 Call 
GC LISP 286 Developer - 2 to 15 meg 

RAM, compiler & lnterp. $ 1195 Call 
Microsoft MuLisp 85 $199 
TLC ISP- "LIS P-Machine" - like, 

all RAM , classes, compiler. MS $225 
TransLISP - Good for learning MS $ 75 
WALTZ LISP - "FRANZ LISP" ­

like , big nums. debug. CPM-80 MS $149 
Others: IQ LISP ($155), BYS0($l25), 
UNX LISP ($59), IQC LISP ($269) 

Al-PROLOG 

ARITY Standard - full, 4 Meg 
Interpreter - debug, C, ASM PC $ 350 
COMPILER/ Interpreter-EXE PC $ 795 
With Exp Sys. Screen · KIT PC $1250 

MicroProlog - enhanced MS $ 229 
MProlog - Improved, Faster PC $ 475 
Professional MicroProlog MS $ 359 
Prolog-86 - Learn Fast MS $ 95 
TURBO PROLOG by Borland PC $ 85 
Others : Prolog-1 ($365), Prolog-2 ($1795) 

Editors for Programming 

BRIEF Programmer's Editor· 
undo, windows. reconfigure PC Call 

C Screen with source 80/86 $ 75 
EMACS by Uni Press - powerful, 

mullifile . MLJSP. Source: $949 $299 
Epsilon - like EMACS PC $169 
FirsTime by Spruce - Improve 

productivity. Syntax directed for 
Turbo ($69) , Pascal ($229), or C ($239) 

Kcdit - like XEDIT PC $115 
Lattice Screen Editor-multiwindow 

multi-tasking Amiga $ 100 MS $I 25 
PMATE - power, multitask 80/86 $159 
VEDIT- well liked, macros, 
buffers . CPM-80-86 MS $119 

XTC - multitasking PC $ 85 

HNIU;li 
Dan Bricklin's Demo Program. Prototype 
quickly. User feedback without pro­
gramming. All 250 ASCcharacters plus 
attributes. Subsetting. macros. PC $ 75 

Inquiry 2 77 

Free Literature 

Compare Products 


E11atwn~ products. Co'6~ wmpe1i1ors. Lcru:n 
about new nt1emn1ivcs . nc free call brings infor­
mation on just about any prog111mming need . A k 
for any ' 'Prlcllet" or Addon Packc1 o Al o ADA. 
Modula o BASIC tJ""C"" o COBOL o Edhor.; 
o FORTH O FORTRAN O PASCAL O UNIX/PC 
orO Debuggers. Linkers. 

O.rSmiul: 
• Procrammtr's Mmal Lisi • Dnlfn lnqairt 
• Cnmpm Produru • N!11lldler 
• Fltlpft111hPuhlilhtt • RnlhOnilr 
• Er1l1111ioG Ulmlurr FRU •Ovtr 1llO pnxturu 
• BBS-7PMto7AM617-SU-IOM • Nllloal~ 

C Support-Systems 

Basic-C Library by C Source MS $I 39 
C Sharp - well supported, Source, 

realtime, tasks PC $600 
CToolSet - DIFF. xref, ource MS $135 
Lanicc Texl Utilit ie s PC $ 99 
The HAMM ER by OES Systems PC S179 
PC LINT - checker MS $125 
SECURITY LIB- add encrypt to MSC. 

C86 programs . Source $250 PC $125 

Fortran & Supporting 

ASC Ti me Series $469 
Forlib + by Alpha - graph, comm . $ 59 
MACFortran by Microsoft - fu ll '77 $229 
MS Fortran $219 
No Limit - Fortran Scientific $129 
PolyFortran - xref, pp.. creen $149 
Prospero - '66, reentrant $349 
RM Fortran - enhanced ''IBM Ftn" $399 
Scientific Subroutines - Matrix $149 
Strings and Things - registers, shell $ 59 

Multi Language Support 

BTRIEVE !SAM MS 199 
BTRIEVE/N - multiu er MS $469 
CODESIFrER - Execution PRO­

FILER . Spot bottlenecks . MS $I 09 
HALO Graphics- Multiple video 
boards , printer, rich . Animation . 
Any MS language, Lattice. C86 PC $249 

Pfinish Performance Analyzer MS $279 
PLINK-86- a program-independent 
overlay linke r to 32 levels. MS $279 

PLINK-86 PLUS - incremental MS $369 
PolyLibrarian MS $ 85 
PYCS Version Control MS $359 
Screen Sculptor - slick, thorough PC $ 99 
ZAPCommunications-VT 100. 

TEK 4010emulation. full xref. PC $ 85 

ATARI ST & AMIGA 
We carry full lines of Manx. Lattice, 

Metacompo and Prospero. 

Call fo r a cata1og, literature and solid value 

800-421-8006 

THE PROGRAMMER'S SHOP™ 

I2S·B Rockland St.roe!, Hanover, MA 02339 
Mass:800-442-8070 or617-826-753 I 4186 

RECENT DISCOVERY 

dBrief, the dBASE Assistant ­
optional syntax directed editing , 
screen gen , graphics, speed coding . 
dBASE II. Ill , Clipper. PC $ 95 

C Language-Compilers 

AZTEC C86 - Commercial PC $399 
AZTEC C65 - Personal Apple II $199 
C86 by Cl - 8087 , reliable MS $299 
Consu lair Mac C w/toolkit MAC $299 
Lattice C - from Li feboat MS $289 
Lattice C - from Lattice MS $339 
Mark Williams - w/debugger MS $399 
Mcgamax - tight full ATARIJST $ 179 
Microsoft C 3.0 - new MS $259 
QJC 88 by Code Works - Compiler 

source, decent code, native MS $ 125 
Wizard C - Latrice C compatible, 

fu ll sys . Ill, lint. fast. MS $389 

C Language-Interpreters 

C-terpbyGimpcl - full K& R, 
.OBJ and ASM , large progs . MS $249 

lNSTA TC-Sourcedcbug. 
Edit to Run-3 seconds MS $399 

Interactive C by IMPACC Associates . 
Interpreter, editor. source, debug. PC $225 

Introducing C - learn C 
fast. self paced tutorial PC $109 

Professional Run/C - Run/C plus 
create add- in libraries. 
load/unload them. MS $199 

Run/C - improved MS $109 

C Libraries-General 

Application Programmer's Toolkit MS $349 
Blaise C Tools I ($109), C Tools 2 $ 89 
C Essentials by Essential PC $ 85 
C Food by Lattice-ask for source MS $ I 09 
C Power Windows by Entelekon PC $I 19 
C Uti lities by Essential -Comprehensive 

screen graphics, strings . Source. PC $139 
Entelekon C Function Library PC $119 
Entelckon Superfonts for C PC $ 45 
Greenleaf Functions - portable, ASM $139 
Polytron - fo r Lattice, ASM source $ 85 
Software Horizons - Pack I PC $129 

C Libraries-Communications 

Asynch by Blaise $149 
Greenleaf - full. fast S139 
Software Horizons - pack 3 $119 

C Libraries-Files 

FILES: C Index by Trio - full B + 
Tree. vary length field , multi compiler 

/Fi le is object only MS $ 89 
/Pro is partial source MS S179 
/Plus is full source MS $349 

CBTREE - multiuser record locki ng. 
sequential. source. no royalt ies MS $ 99 

CTree by Faircom - no royalties MS $339 
dbYISTA- fu ll indexing. plus optional 

record types. pointers, Network. 
Object only· MSC. LAT, C86 $179 
Source - Single user MS $429 
Source - Multiuser MS $829 
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''BRIEF has improved my 

productivity tenfold. 


It paid for itself in 2 weeks!" 

David Norwood, Microsystems Manager 

TailorEditingtoYourStyle 

Zeke's J_2-megabyte 8-inch drives are 
just about twice as fast as Big Kat's 
floppies. l'm used to him . 

On the other hand, Zeke has be­
come a dedicated word processor. 
Not that he can't do anything but write_ 
I still have lots of CP/M Z80 programs 
for accounting. making calendars and 
keeplng my schedule. and all the 
other things I expect small computers 
to do for me: but both PC-DOS and 
Concurrent DOS are so much faster. 
and it's so much more convenient to 
have those programs memory-resi­
dent and readi ly available. that I 
haven't fired up Zeke for anything but 
writing since we moved upstairs. 

In fact. when I fin ish this colu mn. I'll 
save it on Zeke's 8-inch disk. then turn 
around and put that disk in the Golem 
to check the spelling. I check spelling 
with The Word Plus. and. frankly. I 
don·t even remember if I have a Z80 
version or if it was upgraded to run 
on the 8086 family. The Golem has 
both. and they operate invisibly; and 
he's terribly fast. especially when I run 
the spelling program from the Com­
puPro M-Drive/H memory drives_ I can 
then save the corrected column on 
the Golem's 5!4-inch drive in PC-DOS 
format. insert the PC floppy into Big 
Kat. and send it all off to Peter­
borough through BIX. 

That's absurd. Tfiree computers to 
get the column out? Surely one can 
go-but which? 

Probably Zeke" What I shou ld do is 
start a quest for a really good terminal 
I can run off the Golem at 38.4 
kilobaud (or kilobits per second. as 
they want you to say now. although 
I can't guess why). Last time I looked. 
there weren't any that would scroll 
text fast enough for me: when I flip 
a screen page, I want that to happen 
right now_ But surely there are new ter­
minals that will do the job. Once I've 
found one. I' ll have to look at the 
keyboard. Of course. the screen has 
to be large enough. and bright 
enough. and the letters properly 
formed, and-

And if we·re going to do that. it can't 
be long before we have good color 
boards and monitors and editors for 
the AT. and-

And at that point l say to heck with 
(co11ti11ued) 

• A h igh -level. readable Macro 
Programming Language - allows 
customization for programming 
languages ... Complete, unlimited 
variables. etc. 

• 	Edit multiple files of unlimited si.ze 
(2 Meg is OK) 

• 	Multiple Windows on screen with 
different or same file. fragments. etc. 

• A bona-fide UNDO stack (up to 300) 
of all operations : deletions. reading 
files. search, translate, more. 

For PC. AT. compatibles and 
Tandy 2000. 

Only $195 

Full "regular expression search" ­
wild cards. complex patterns 

• 	 Reconfigurable keyboard 

Adjustable line length - up to 512. 

Keystroke macros · for common 
typing sequences 

Suspend BRIEF to execute. exil lo 
DOS - run another program [like a 
compiler. dir. XREF. DIFF. or 
DEBUG) then resume BRIEF 
session 

Compiler-specific support like auto 
indent, syntax check , compile with· 
in BRIEF 

~-
:i:is- B Washll'll(l<m Si _. Nurwrll . Mi\ 020tH 

617-6S9- IS7 1 

CALL 800-821-2492. 

LEARN LISP 

Interactively and Write Real Programs 

with TransLISP for Only $75 
A "COMMON LISP" compatible Tutorial, Interpreter, Debugging, and 

Prelly Primer plus a Fast, Full Screen Editor, Samples and Help 
(J S111rt Easily and Qu ick ly: 0 Wrilr Realt~lic Programs: 

A compleie. modular 1u1orial helps you Short examples a11d obsramial programs of 

learn LISP al your own pace_ An in- abou1 10 pages in lcngl h help you learn by 

1cgra1cd, in1erac1ive environmen t provides modifying. studying and using the key con ­

all of rhc elcmcn1s needed 10 enter, mod iry, cc prs needed to ' ri1c programs of IOOO 

ana lyze and debug programs. linc.s or more. 


I • Nalu r.il IA1n11uage, faperl Syslems and 0 The "COMMO LISP" Slandurd: 
S)·mbolic Manipulation: Trans LISP include_~ a JOO + function 

Nuiural Language concepts are illustra1ed s11bse1 of the "CO IMON LISP" S tandard. 
br a phone number retrieval program. Use extn1s like 1he MSDOS inierfacc and 
Choo_o;c the best word processing program graphics. Or use "stric1 con1pa1 ibi li1y" 10 
for you wi1h 1he xpcrt Sy;tcm. Arithmet ic make programs wr1 11cn ill TransLISP. 
cxprt'Ssions arc translated 10 A~scmblcr using upward ly t"0111pa1ible whh mhcr 
a code gcnrnuion progrnrn. COMMON LISP ~ys1c1m like VAX t lS P. 

GC/ LISP or LISP Machine LISP _ 

l:tecenl Improvements: 640K Memory use upport s 12000 line programs. 
Full 8087 and 8086 floatin g poiru included. 

Runs on any MS/ PCDOS System with 256K. II i.. not 1:opy 1uo1cc1ed . 
" The bc>1 USP I've ever used. Three limes before. I lricd toJcam LIS P . bur ur11il now ! could 

., ·. 

5 

Y 

' 

-

0/ 

~~Sea 01t1gih01hcnsurrac-c." w_L. Whipple, userr br> Ok tlhUr

335-B Washington St. 
Norwell , Mass. 02061 

,J, 	 617-659-1571ystems TM 
~ 	 800-821-2492 
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The purchase of a 
data base system 
should be the beginning 
of a relationship. 

That relationship should 
include planned product 

1' 
..l 

upgrades, experienced 
technical support, vertical 
application templates, infor­
mational seminars, training 
programs, user groups, 
newsletters, special market­
ing programs... and much, 
much more. 

Demand a Relationship 

At Software Solutions, the 
relationship begins as soon 
as you contact us. We'll 
help you find answers 
to your questions about 
DataEaseTll- or about 
any information manage­
ment issue. 
The product evaluator at 

Canada 
Compcmt'l!Ms. 1i:won1o. On1ario; (416) 231-1270 

Manufacturer's Hanover 
Trust summed up the expe­
rience of tens of thousands 
of users by calling DataEase 
"the most impressive pro­
ductivity tool I have seen." 

When you talk to us, ask for 
our sample diskette. See for 
yourself why Data Based 
lv:Jvisor points to DataEase 
as "the easiest to understand 
and use full-featured data 
base program;· calling it "a 
program which could easily 
set the industry standard." 

Discover us. Find out how 
important the company 
behind the product can be. 

Software Solutions. 

r~n~~~~~,~~;~~;~~· 
sample diskette for my PC (check one): 
0 IBM 0 WANG 0 DEC 0 Tl 

I nd ude materials relating to: 

D Corporate C~enl D Retailer 

D MIS/DP/IC Professional 0 VAD
D Other__________ 

Name: ________ _ _ 

Tr1le:____ Phone:____ 

Company:_________ 


Street __________ 


City: State:___Zip: ___ 
Mail to: 

Telex: 703972 Software SoluUons, Inc. 
~243-512312 Cambridge Drive 

Trumbull. CT 06611 

Get into a relationship that works for you. 

United KWlQdorn . ~ Gennarrt. Austria Scandn;Ma Switterland. France 
Sapphife Sys1emS. Ewl:c; 01·554-0582 M&T Software lkflag. Munich. 089-4613-0 ~ Solt NS. Alesund. Norney; (47) 71-46166 Soltsouioe. SA 1209 G~ Switze!1and; 985152&98s.153 

Inquiry 319 IUNE 1986 • BYTE 299 



CHAOS MANOR 


II! • • ,. ' #NEW! 
for Your JBMRightwrtter Version 2.0 


THE Intelligent 
Grammar and Style Checker 
RightWriter is a new tool to help you produce lean, powerful BUSINESS 

WRmNG. RightWriter uses advanced artificial intelligence technology 

to flag errors in GRAMMAR. STYLE, USAGE. and PUNCTUATION. 

RightWriter is the first office auto· 

mation package aimed at 

producing better writing, 

not more writing. 


• 	Messages are Inserted 

directly into text to point 

out possible errors and 

problem areas. 


• 	 Easy to Use - only one 

command to leam, your 

word processor does the 

rest. 


• 	Works with Leading 
Word Processors ­
including WordStar®. 
Volkswriter®. PFS:write . 
MultiMate*. and others. 

• 	 Readability Index ­
measures the reading 

grade level of the docu· 

ment using the D.0.D. 


Jim Pile, Soft Sectorstandard Flesch-Kincaid 
formula. 

Available from your lo.::al deal~r or: 
DECISIONWA.RE. lNC./RigntSofl Division • 	Uncommon Word Ust 
2033 Wood St. • Sulle 219 

- lists misspelled.slang. Sarasota. FL 3 3577 
and uncommon words. Phone Orders Call: (813) 952·9211 

Add s4 ror shipping and handling. 
• 	 Recommends - never VISA & MASTERCARD ac.::cptcd 

decides. RightWriter is a 30 Day Money Back Guarantee 
writing aid. The ·final RlghlWllla" lo a - of Dodslcm'Nllrc, Inc., WordSlilrls a lrademlllk of•MlcioPro lntematlonal ~- l'UdMole Is a ttademar1< of MulllMalcdecision is always left lnWnllllonal. PFS:wrlU Is • trlKlomark of Softwano Publslilng Coopocallon. 

.''. ·· RightWri1er is an .d 
is long overdue... 1 ea whose Ume 

..,,. . Phll w,_,1 PC 
night Writer is an - Masazlne 

eye-opening soft excel/'f£'/a/ow.cost. 
ware pac ge..... 

"Th IMide Word Ma 
beste/dhocumentalion is among t i nas-ent 

aue seen. ·· ie 

to you. -er Is• trackmork of Uldltt Software. rr.c. 
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number of systems to choose from. 
a good CP/M system with WRITE is 
still about the best creative writer's 
word processor around. 

Incidentally, her Ampex terminal 
does run at 38.4 kilobaud. It won"t 
scroll as fast as Zeke does with his 
memory-mapped video. but then no 
terminal does. The amber screen is 
nice, the letter set is pleasing. and the 
letters are large enough. I could cer­
tainly live with it as my major system 
for writing books. I'm not too happy 
with where the arrow keys were put 
on the keyboard. but rm not too hap­
py with anybody's keyboard arrange­
ment. She likes the terminal a lot. and 
I'm sure I would once I go·t used to 
it. Maybe I ought to get one and hang 
it on the Golem. But that's for another 
time. The point is that for writers a 
CP/M machine is not only good 
enough. there are ways in which it's 
superior to more "advanced·· equip­
ment: and built up from Little Boards 
the way Castella built Roberta's ma­
chine. a CP/M system certainly costs 
less than most comparably equipped 
"advanced" systems. 

Don Castella periodically shows me 
the new stuff they're doing with Am­
pro Little Boards. There's a Little 
Board using the Intel 80186 chip; Don 
built up a system with a hard disk and 
a Link PC-emulation PC=Ierm terminal 
and brought it around. It seems quite 
nice. Castella and the Ampro people 
claim they can put together fast multi­
user PC-DOS and Concurrent DOS 
systems at a lower cost per user than 
anyone else Jn the business. and I ex­
pect that's right. Of course. the Little 
Board systems are no more than 85 
percent compatible with an IBM PC: 
about like a CompuPro. although the 
incompatibilities aren't the same. 

Some of the incompatibilities may 
be due to the terminal. The Link PC­
Turm is supposed to emulate the IBM 
PC monochrome system. and perhaps 
it does: I haven't done any extensive 
tests. In fact. l have a confession : l"ve 
done almost nothing with the Litt le 
Board/186 system. 

It isn't the Little Board's fault. If I 
don't sound enormously enthusiastic 
about partial clone systems. it"s not 
because I don·t think they have their 

(co11li11uedl 

.. 


it and do nothing. Which brings me 
to the point CP/M isn't dead. 

V ERY MUCH ALIVE 
Mrs. Poumelle has finished the outline 
and several chapters of a new book. 
She's using an Ampex terminal and a 
CP/M system built out of Ampro Lit­
tle Boards by Don Castella of Disks 
Plus in Chicago. For some time. she's 
had her pick of computers and sys-

terns to use as word processors. She 
has used a Z-150: a Z-160: Adeline the 
Otrona {about whom more later): a 
Z-100; Lucy Van Pelt. the IBM PC; and 
a Macintosh. The system she Hkes 
best is the one she has now: CP/M. 
hard disk. Ampex terminal. and the 
WRITE text editor. Of course. all she 
does with that machine is write and 
edit. so it"s hardly a fair test; but it 
does confirm my impression: given a 

http:DECISIONWA.RE


C&C CompuleU ond Communlcal on• 

Your first color monitor should 

be good enough to be your last. 


ftt/EC introduces the only 
color monitor you need. 
Superb resolution plus 
MultiSync for across-the· 
board compatibility with all 
three PC graphics boards 
made by IBM, for business 
graphics, CAD/CAM, 
computer art, and text. 

Now there's one high 
J.A resolution color 
~: .j monitor that does 

t -.;...._ things your way. 

c ...... ~ The Mult iSync™


1d~t~ monitor from NEC.~ 
\..'.j~~- . ltgivesyouthe 

~!J/ best color resolu· 
( , .:::; tl tion avai lable at 

{ I · ' the price. 111111111111111111111111 11 11 11111 11111 1111 
• Compatibility with the IBM 

Professional Graphics 

Adapter, the IBM Enhanced 

Graphics Adapter, and the 
 The Intelligent Monitor™ IBM Color Graphics Adapter. 

!fr • 

compat ibility with all threeCompati· 
blli ty with PC color graphics boards 
the/BM made by IBM. With so many 
Enhanced board and monitor configura­
Graphics tions, folks didn't know whichAdapter 

way to look.Board 

The new MultiSync color 
• MultiSync, the NEC monitor gives you unique 
feature that automatically compatibi lity. As well as TTL 
adjusts to color adapter and analog color. With 7 
board scanning frequencies switchable text colors. And 
from 15.75 KHz to 35 KHz - resolution up to maximum 800 
suggesting the possibi lity horizontal dots and maximum 
that the MultiSync monitor 560 vertica l lines, on a large, 
might be compatible with a// 13" diagonal viewing area. 
color graphics boards that c--: ~ All that priced at just 
are fully compatible with the -(, /~._\..'" $799. Ail from NEC, a 
IBM PC, PC/XT, and PC/AT, i~{ name respected around 
now an? in the futur~. d.1!f,~ the world for advanced, 
~ Full 1mp l~mentat1~n of '"'{~ reliable products backed 
high resolution graphics 11,--=]·I by nationwide service. 
software for business and jbJ11
other applications, now -=:-­
and in the future. Compati­
• And color capabili ty bllllywith 

limited on ly by the board 1;,~J:s~ 
being used. slonal 

See Things Our Way Graphics 
Adapter

Until now, you had to choose Board 
different color monitors for 

It's the one color monitor that 
does everything your way. 

l. e•GlntJ On u o. ! o (l C::n...,1)11 le 1 'J11 n1,h.> I:. 

u .. rl. cl :;h • •• ' " ' "' ~M., ,.,. c:n 1 !l 

Compal /· 
bility with ..---~ ... .....,.... 

•-"n •- • ' •the IBM 
.... ... r-­

Color -····· _..... -··· _......Graphics 
Adapter 
Board 

But why talk more about it? 
Visit your nearest dealer and 
see a graphic demonstration 
of the new NEC MultiSync 
monitor's capabi lities. Then 
draw your own conclusions. 

For information dial 

'1-800-447-4700 

NEC HOME ELECTRONICS (U.S.A.) Inc. 
Persona l Computer Division 
1401 Estes Avenue 
Elk Grove Village, IL 60007 

NEC 
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The onlybreaks 

printers are the 


.... ~-··,~·-· 
Rebate for the D801F 

.. ... ic.icoi. X•rUn 

I Ta119lft00d R.,.d 
St..fol'd. er llHO---=---:.. 

001877 ,.. 
' 11•1aoo1 

••... 

Rebate for the 63S 

- tM?Mel ..,,,.. 
... 

llocllefter • 111' 10177lJ ..r99r i.... .F.~----lllllM ktr1illllDISt0111111\ 

Rebate for the 630ECS 

•AwmO!'~n 1imcbc!"'"\.."'C'n f~i lurc is4())()houn. 
Xerox. Di>blo nnd theidt.'Olifyi11g numbcn hcrdnan: 1.rndcmorl:softhc X£ROX CORPORATION. 
IOM is• 1ru1kmarl orlnt<mntional Business MachincsCOf]JOOllinn. 
Appk- isa trademark ofApplcCompu1eu. l nc, 
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leroxRebaeeC118Ct 
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: 1)1011• Lynn 

.,,. '"' ·-· ,,,_
l.o• llm1•leo, CA 16U2 ..........~....... 

llDMll 

\I Iii l 

001880 

141M01 04/1/N ­
••75.00 ••75.00 

=~ffi ­
l1D7i!lllllllOl1D 

Rebate for the P32CQI 

When you buy a Xerox printer, what you get are 
breakthroughs. Not breakdowns. 

You see, Xerox has been a leader in developing hard­
working, reLiable printers from the very beginning. We even 
invented daisywheel printing. 

One ofour latest printer innovations. however, doesn't 
st~ higher tech, but rather lower prices. 

Because from now untilJuly 31 we're offering substantial 
rebates on our entire Line ofXerox Diablo dot matrix and daisy­
wheel printers. 

So you'II be able to save from $25 up to $500, depending 01 
the model you choose. 

And choosing is easy since all ofthese Xerox printers are 
compatible with awide range ofpersonal computers, including 
Xerox,Apple and IBM. 

Our Xerox Diablo dot matrix printers let you print in near. 
letter quality, or high-speed draft quality. And graphics can be 
merged right in with the text 



-----------------

rou71geton Xerox 
i>nes you want. 

':y J ! JI Brub<J~or 

~· 6 4 Cc;i wan Bo-ulevatd 
II llhoor e , Im 19173 .....~.... 

.....sn.n.llCICID'llR.Nf.. 

bate for the 34LQ 

xrnm 
001883 

Rebate for lhe 025 

The Xerox Diablo daIB}iwheel printers offer letterquality print­
ing that can easily meet all your word procesfilng needs. 

You'll also have your choice oftoday's most advanced features. 
Like extended character sets, varied printing styles, and flexible pa­
per handling capabilities. 

And every Xerox Diablo printer is backed by a one-year 
limited warranty on parts and service. 

So why not get abig break on the printers that don't break?* 
Call your local participating Xerox dealer or sales office for 

details today.Orcall 1·800·TEAM XRX ext. 158A. Or just fill 
out the coupon and send it in. We'll take 

PlllY 
to .,,,.. 
-


Rebate for the PIOT 

001881 •--.---­---.-0 

Rellate for the Pl 2CQI 

Xerox, give me abreak. 
D Have a dealer or Xerox Sales Representative contact me. 
D Send me more information on Xerox printers and the 

Xerox Rebate Program. 

Name Title 

Company 

Address City State 

Zip Phone 
Send to: Xerox Corporation, P.O. Box 24, Rochester, NY 14692 

ca111-800-TEAMXRX ext.158A 
orc•ll l.f00-832-6979 ut 15BA 192/0601 .J

L 
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CIRCLE CODE 398 ON THE READER SERVICE CARD. 

care ofthe rest. 
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place. They do: it's just not here. I 
don't much like multiuser systems 
(One user. at least one CPU!). but then 
I don't have to. I operate a small 
business. but it's not like most: I have 
a small number of products. not many 
customers (Le.. publishers) . and a very 
small staff. I don't have Inventories to 
maintain or shared databases to up­
date. nor must I find the lowest-cost 
computer system to do the job. If l did. 
rd look at the situation a lot different­
ly. As it is. though. I'm much more ex­
cited about Roberta Pournene·s Little 
Board Z80. and what I'd li ke to see 
would be a Little Board 8/16 that 
would run both Z80 and 8086/8088 
software. 

There is. after all. a fol of CP/M soft­
ware out there. You don't see it so 
much because dealers don't stock it. 
Dealers don't stock CP/M software 
because the word is out that CP/M is 
dead or dying; and as that word 
spreads. fewer dealers stock CP/M 
software. The spiral is deadly. 

I don't know if the trend can be 
halted. l do know it's wrong. There are 
a lot of CP/M machines: they're very 
good at what they do: and you can 
get an awful lot of bang for the buck 
from them. 

NOT EXACTLY FREE ••• 
Theres plenty of CP/M software. too. 
Much of it is in the public domain: 
free if you can find it The trouble with 
free software is that it's not generally 
in anyone's interest to tell you about 
it. Dealers like Don Castella try to pro­
vide it with systems they sell. Barry 
Workman bundles some into pack­
ages he calls the Software Anthology 
Series. There are users groups. too. al­
though fewer than there used to be. 

Besides the public domain stuff. 
there's a mountain of CP/M software 
that has become what I call "pseudo 
public domain ... I guess l can best ex­
plain that by an illustration. 

Consider the Scrimshaw Company. 
Scrimshaw was started in a garage by 

four guys. One had a CompuPro 
"boat anchor" S-100 system: they 
used it to develop a Pascal compiler. 
The compiler worked and was out 
there early: if you wanted to do Pascal 
on your 8080 system. you bought 
Scrimshaw or you went without. They 
sold a lot of them. 

Eventually competition came along. 
But by the time better compilers had 
appeared. the Scrimshaw people had 
got into another kind of programming 
entirely. Their new stuff-call it the 
SuperDuper Accounting System­
took off like a rocket. Then came the 
IBM PC. SuperDuper got ported over 
to the PC and continued to sell like 
fury. 

For a little while they continued to 
sell the Scrimshaw compiler. but it 
wasn't really worth the effort. It cost 
too much to update and support for 
the revenue it brought in. They 
stopped selllng it and eventually 
ceased to support it. 

The Scrimshaw compiler is now 
---------------------------.. pseudo public domain. It isn't really 

M01.orolo ond tc 1r-:>d<fl'l•rks of Moo><ol•. Inc. Codu i• • r<giltcml trodomnrk oi Coclex Cocpora1 ion. 
0 1986 Codex Co"'°""~"'" 
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public domain. because Scrimshaw 
never officially put it there: but it may 
as well be. because they don't care 
how many people pass it around. 
They'll never give you permission to 
copy it and give it away. because they 
don't want to support it: and if all 
copies are in theory illegally obtained. 
they have no obligations toward it 
whatever. On the other hand. they 
sure aren't going to waste resources 
tracking down and suing pirates. 

That's one case. Less complex is the 
case of the FuddyDuddy calendar 
program. The FuddyDuddy Company 
consisted of Duane and Arlene Good­
hacker working off their kitchen table. 
They sold 71 copies of FuddyDuddy 
at $87.50 each (thus doing better than 
a lot of start-up companies). Nobody 
was unhappy with the program. but 
it never took off. Expenses, including 
advertising. came to 93 percent of 
what they took in, so their effective 
remuneration was on the order of 40 
cents an hour. Eventually. Arlene went 
into real estate sales. and Duane 
became a programmer at the Huge 
Aircrash Company. The FuddyDuddy 
Company never exactly went out of 
business. it just ceased to operate for 

(conllttuedl 





..".' :~· -r f7t·:r,'.·... 

CHAOS MANOR 


There are a lot of 

orphan programs out 

there in the CP/M world. 

lack of interest and F'uddyDuddy be­
came an orphan program. 

There are a lot of orphan programs 
out there in the CP/M world. Some are 
really excellent. The real problem is 
finding them. 

One solution would be for people 
like Duane and Arlene to turn their 
programs into shareware and let peo­
ple who sell CP/M systems know 
they've done it. The word can be put 
out on bulletin boards. too. Share­
ware works this way: you can get a 
copy o f the program from anyone 
who has it. You can pass it on to 
anyone you like. If you do like it and 
use it. send some money to the 
authors of the program. 

· · ~ -A.1 s;;;~U price to pay for a: full.-duplex .2400·bps dial modem 
from.'th.~. cptripa,ny preferred bymore c6Jnmunkations managers 
thaFl any t>t"her. ·. ··. .• • co""'nv 

The c·odex 223'3 diai modem. find -out V~ 
ab6ut it. Call 1 .. soo..426~1212,. Hxt. 230, ® MO".ORO~A 

Mot"<Wol:t and ;a rc lr;:iidcmri.rks; <J Mlxorob, Inc::. Codi:;i< b ~ reg~~rcd t ri:tdcmnr\. ol Uxkx Corporarion. 
C 1986 Codex Corponulon. 
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Of course. the Scrimshaw people 
aren·t about to make their programs 
shareware. On that one. you just have 
to let your conscience be your guide. 
The important thing is that there's a 
lot of CP/M software. Some is not bad, 
some is very good. and nearly all of 
it is cheap. 

V WEAPONS 
Into that complex situation comes the 
NEC company with its V20 and V30 
chips. These chips replace the CPU 
chip in PClones and do two things: 
they make the PClone run a bi t faster. 
and they emulate an 8080 so that you 
can run very nearly all the old CP/M 
software. The V20 replaces an 8088. 
and the V30 replaces the 8086. V20 
chips work fine in PClones. including 
the Zenith Z-100. Z- 150. and Z..160. 
They don't work in partial clones. in­
cluding the DEC Rainbow. Tl Profes­
sional. and Victor 9000. 

Accelerate 8/16. which is CP/M soft­
ware for using NEC V-series chips. is 

available from Walt Bilofsky's Software 
Toolworks. Intersecting Concepts of 
Moorpark. California. has a coopera­
tive arrangement with Software Tool­
works to copublish: the Media Master 
program lets a V20-equipped PClone 
handle a wide variety of 5 ~ - and 
8-inch disk formats. including. of 
course, PC-DOS. About the only ma­
jor format it can't handle is Osborne 
single-density. Double-density works 
fine. 

The result is wonderfu l for owners 
of CP/M machines: if you want to up· 
grade to a PClone. send $99.95 to 
Software Toolworks and you get Ac­
celerate 8/16. which includes the V20 
chip. instructions. and Media Master. 
With that. you can not only transfer 
all your old CP/M files onto your new 
Zenith or Compaq or whatever. you 
can also run all your old CP/M pro· 
grams. You don't need to go buy all 
new software. 

Now for the bad news: we don't 
know precisely what CP/M software will 
run on the PClones. We do know that 
most will. If a program doesn't make 
really tricky BIOS calls. or subroutines 
embedded in specific locations in 
CP/M. it should work fine. Barry Work· 
man reports that he has sold a 
number of copies of FTL Modula-2. 
his low-cost CP/M Modula-2 compiler 
with integra l editor. to people with 
V20 PClones. I haven't tried that my­
sel f. but so far Barry has heard no 
complaints. 

It's a bit hard to est imate the effect 
o f the V-series chips. They don' t cost 
a lo t. and they definitely improve the 
performance of PClone machines. 
Reports of 20 to 2 5 percent speed 
improvements are probably exag­
gerated, but certainly WordStar and 
other 1/0-bound programs go 10 to 15 
percent faster; a significant upgrade 
for 20 bucks or so. Walt Bilofsky has 
done a lot more test ing than I have: 
he reports that nothing runs slower. 
and most things run somewhat faster. 

Thus, it makes sense to upgrade 
your PClone just for the speed im­
provement: and it also gives you ac­
cess to a vast array of CP/M software. 

If you have a PClone. you could do 
a lot worse than to get Accelerate 
8/16. Then send for Workman's cata­

1cc111i11uedJ 



In a multi-us r system. performance is the most important ingredient. 

lruroclucing the top-of-t he-l ine in our 

286 serie;. the CompuPro 286/IW™ with rnore 
pcrt'ormancc built in than ever. For 
sti\ftcrs. our new 8 MHz 00286 processor 
gets data rrom memory in only two clock 
cycles. compan-<l with the three or four 
required by other y terns. fn addit ion 10 

the 7681\ or high speed memory, the 
system's high performance 00 Megabyte 
h. rJ disl< has a dcdic1llcd 512t\ byte cache 
buffer that boosts its perrormancc even 
more. Tape l>.i.ck-up and floppy drives are 
included along with nine serial ports. Con­
current DOS 816™ mult i- user mu lti-tasl<i ng 
opcraring system and New Word"' word processing 
software. The system includes a 16 slot S-!OOR 
motherboard. which means there's plenty ol' room for adding options such as memory expansion to a megabyte. more cache memory. 
additioni\I 1/0 ports. slave processors, graphics. networking i\nd more. 

All thi~ lech-talk translates simply to this: The CompuPro 286/SO has lhe power fo so lve your business computing needs today and tomorrow as your business grows. 
The price? A lot lower than you'd expect to pay for all th is performance. Jusl $12.500 suftge.'ited list . To find out how the CompuPro 286/80 

(or i\ny of our other multi -user systems) can give your business more performance. call today for the name of your nearest CompuPro dealer. 

10 MHz available with AMO 80286! Dealers have details. 

CompuPro has been providing networking solu tions for yC<us with 
our NET 100™ and NET IO"' products. and we're rwoud rn introduce the 
latest member of our networl< family-The NET PC'". Simply plug the 
NET PC inm your mM® PC. XT. AT or 100% compatil>le and your 
personal computer now become.'i i\n integrated part of high performance 
rnul1i-u. cr network. Th NET PC includes the CPLIN K'u rcquestor 
program thal lets your PC become a 1)il rl of the network while still 
runn ing DOS. 

CompuPro multi-user systems (like the 286/80) make ide.1! file-servers 
For networlrnd PCs, and they're still fully functiona l ii. multi-user 

compu lcrs. Your problem of how to move up to a true multi-user system and I< cp your existing PCs is now solved. 
TECH -TALI\ : All our networli products use the high speed (2.5 MBPS) RC 1f.T® tolien passin!{ hardware protocol ilnd DR NET'" 

so twarc protocols (except a PC with CPU I\. which cmuliltcs DOS 3.1 convcnrions). The networl! may con tain up to 255 nodes. The 
NET PC is a fu lly compatible super·set or the SMC /\RCNET card ;rnd therefore may be used with other network software syslems. 

nET PC with CPLINI\ : s.l.)0. ~ET JOO (for 5-ICO systems and 1hc 286 series): $49S. NET to (for the CompuPro 10 Plus™): $49S. /\ II prices ar 
suggested list. 

AT OOMPUPRO, PERFORMANCE IS NOT JUST ANOTHER BUZZWORD. 

ComvuPro 10 Plus four user 

Sua1MER HOT FLASH! Ge1 a wver sufmmerl~e~tl~ntl~e 111e're slashing lhe vrice 10 iust 
"' ab te hard disk. or a imt /ifmpuPro™ 

svstem with a 40 meg yt dealer for more details. 

1599s! See your neares Vlasyn Corporation, 26538 Dant! Court 


Hayward, CA 94545-3999 (415) 786-0909 

CompuPro, 286/80, 10 Plus., NET 100. NET 10 Bild N ET PC are 1rMerntnks ol Viasyn Cotpora1ion. CCncuncn1 OOS 816 Is comf>()un<f tmOOmBrk or Olgltal R.e.s.ooreh. Inc, nnd Via:syn Corpot tioo, 
OR NET is 8 1radematk or Ol~ital Reseal'Ch, 1.ne, NeWWord Is trademark. or NewStar So rtware, Inc. CPLINK is a trademark ol Compu'lerNet A/S. IBM is regislered lrademerk of lntern.ationel 
au:srness Machines CDrporahon.. ARC NET rs a regi slered tr ademark or o au1001nt Cotpora.Uori. Prices and specrnca tions subject 10 change w ithout no1ice. 



CHAOS MANOR 


log of CP/M software: there's an amaz­
ing amount of it. much of it packed 
20 programs to a disk. and all cheap 
(Workman and Associates. 112 Marion 
Ave.. Pasadena. CA 911 06). Software 
Toolworks also has a ton of CP/M 
stuff. 

NEC sent me a pile of V20 chips. 
which we're busily installing in every 
PClone we have. The Cfial/e11ger disas­
ter interrupted our tests. Full reports 
another time. but we're very excited. 

INTEGRATION? 
When IBM brought out the PC with 
PC-DOS rather than CP/M-86. it splint­
ered the micro community. Nowadays. 
it's no big deal to transform files from 
CP/M to PC-DOS (although not every­
one can do it), but for a while it was. 
PC-DOS. warts and all. became the 
mainstream. CP/M didn't vanish. but 
it sure got a lot less attention. 

The V-series chips can bring those 
streams back together. There may 
even be a sort of renaissance through 
-------------------------~ 

.. 
'A.small price.to pay for.a fµll~duplex 2400 •bps dial modem 

that.gives yi::ni :better ·performance, better features, and better 
support t~an ·~nythi~g else availa~le. codex 

The-Codex·2233 dial modem. Fmd out 
ab0ut it. Call li.800-426-1212. Ext . 230. ® ,..o.,.oRoLA 

Mornrol. ond or< 1rod<marks of Mocorola, Inc. Code• ls• rcgi•mcd 1radomork o( Code. Corpor.ulon. 
Cl 19&1Co<kx0>rporJtioo­
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hybrid vigor. More: I'm told that NEC 
is working on a chip that can run 
everything from Z80 through 80386 
software. And someone will bring out 
a chip that has 68000 capabilities. 

Integration of the micro community 
means larger customer bases for soft­
ware. A larger market base means 
lower prices. Lower-priced. powerful 
software interests more people in 
small computers. 

The only real question is. why did 
it take the Japanese to bring us 
together? 

T HE G REAT EDITOR HUNT 
lt all started when I was talking with 
Don Castella about what I might do 
with the Little Board/186 machine. 

"I do have an idea:· I said. ''I've col­
lected some enormous files of stuff 
off BIX. I'd like to go through and edit 
them down. Delete blocks of non­
sense. What I really need is a good 
macro editor. like WordMaster. What 
do we have?" 

It turns out that I don't have any­
thing. I might be able to tailor 
Borland·s Turbo Editor Toolbox: al­
though it won't hold files larger than 
memory, that's not such a severe limi­
tation for PC-DOS as it was for CP/M. 
Alas. I haven't time to do the tai lor­
ing. I want something I can use now. 
WordStar in nondocument mode 
doesn't have proper macros. VEDIT 
would probably work- I recall t was 
pretty happy with it under CP/M-86­
but I don't have a PC version. 

Don suggested Pmate. which appar­
ently is quite popular with program­
mers: but. alas. that's one of the few 
editors I don't have. and rm not con­
vinced it has the command process­
ing I want. 

Connie Kageyama brought over an 
editor called KEDIT. which looks all 
right: but in reading the manual I can't 
find out how the macro system works 
and whether search-and-replace 
mode lets you match control charac­
ters and delimiters and suchlike. r·m 
told that you can. but the documents 
don't explain it very well . I'll try again . 

One problem is that I've been 
spoiled by WordMaster. (My mad 
friend Maclean dubbed it Word 
Masher long ago. and to th is day I in­
voke it under the command MASH 
file.ext.) WordMaster not only lets you 
search and replace for carriage 
returns and linefeeds and other con­
trol characters. but it also has a way 
to insert any character you like into 
the text stream. (Well. there is one ex­
ception: if you try to insert a Control­
Z. which is the CP/M "end-of-file" 
mark. WordMaster not only won't do 
it. but the screen flashes "Turkey!" ) 
There is a small buffer in which you 
can set up quite complicated com­
mands. including conditionals. Final­
ly. WordMaster lets you edit as long 
a file as your disk can hold. It was an 
early CP/M version of TECO and is. in 
a word. one of the best programming 
editors ever written. 

There's only one problem. Word­
Master was the first CP/M program 
published by MicroPro. When Word­
Star took off. MicroPro abandoned 
WordMaster. Not only is there no PC­
DOS WordMaster. you can't get any­
one at MicroPro to admit they ever 
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MICROWAY'S 8087 RUNS 1-2-3™! 

MicroWay is the worlds leading retail­
er of 8087s and high performance PC 
upgrades. We stock a complete selec­
tion of 8087s that run at 5 and 8mhz. All 
of our coprocessors are shipped with a 
diagnostic disk and the best warranty 
in the business - one year! We also 
offer daughterboards for socketless 
computers (NEC PC) and 287Turbo 
which increases the clock speed of the 
80287 from 4 to 8 mhz. Our NUMBER 
SMASHER"' includes 640K ram It will 
run the IBM PC at clock speeds up to 
1Omhz and achieves a throughput of .1 
megaflops with 87BASIC/IN LI NE, Intel 

SPEED UP YOUR AT 
OR AT COMPATIBLE 
WITH 287TURao- - Smhz 

NUMBER SMASHER'" The Worlds Fast· 
est Accelerator Card for the IBM PC,XT, and Com­
patibles! Includes an 8086 and 8087 pair tested 
to 1Omhz, and 640K bytes of high speed ram 
Compatible with all software, operating systems 
and hardware! Your program speed is increased 
by a factor of 2.5 to 4.0. Floating point programs 
run up to 2.8 times faster on the PC than on an 
80267 eQuipped PC AT. One of the few accelera­
tors on the market which is compatible with all 
EMS cards. Includes FASTBREAK. .. . .. . $1099 

87/88Turbo"' is a stubby card which includes 
a clock calendar and a speed controller which 
changes the sf)80d of yoor mothelt>oard from 4.n 
to 7.4mhz. Its use requires your PC to have a soc­
keted 6224. Typical speed increase is 1.6. Some 
programs run upto2.5 times faster. The card over· 
comes the problem of slow hardware by slowing 
up only when slow devices are accessed and 

808;~ -~~ -f~I~ -~~- ~~-~~ _1'. _1.~1-~~ 
286TurboCache'" This new MicroWay ac­
celerator uses SK of cache memory and 60286/ 
80267 processors to provide an average speed 
increase of 3 to 1 for most programs Call for 
specifications, benchmarks and price. 

MATRIXPAK'" manages a MEGABYTE! 
Written in assembly language, our runtime pac­
kage accurately manipulates large matrices at 
very fast speeds. Includes matrix inversion and 
the solution of simultaneous linear equations. 
Callable from RM or MS Fortran, MSAssembler, or 
67BASIC/INLINE . . .. .. . . . . .. . .. . .. . . . each $99 
87FFT"' Written In assembly language, per­
forms Forward and Inverse FFTs on real and com­
plex arrays which occupy up lo 512K bytes of 
RAM Also does convolutions, auto correlations, 
hamming. complex vector muHipllcatiol\ and com­
plex to radial conversions. Cellable from most 
8067 compatible compliers .. .. .. . ..... .. . $200 

87FFT·2"' performs two-dimensional FFTs. 
Ideal for image prooessing Requires 87FFT $100 

M
. 

PO Box 79ICfO K1nciston. Mass 
02364 USA 

(6171 74 6-734 1VVay 

Fortran, or Microsoft Fortran Software 
reviewers consistently cite MicroWay 
software and 8087 expertise as the 
best in the industry! Our customers fre­
quently write to thank us for recom­
mending the correct software and 
hardware to meet their specific needs. 
They also thank us for our same day 
shipping! In addition to our own pro­
ducts which support the 8087 and 
80287, we stock the largest supply of 
specialized software available. For in­
formation call us at 

617-746-7341 

MegaPage'" Our lnte~Lotus soecitication 
memory cam The only EMS board which comes 
with two megabytes of coo~running, low power 
drain CMOS ram installed Includes ram disk, print 
spooler, disk cache, and EMS drivers. For the IBM 
PC, XT, AT and compatibles . ...... ..... . . $549 

DFlxer"' Our disk utility which thoroughfy
checks PC or AT hard disks for bad sectors and 
updates the MS DOS file allocation table accord­
ingly. Solves theAT hard disk problem! . .. $149 

DOptlmlzer"' Optimizes the way your hard 
disk or floppy stores its files. Speeds up accesses 
by recombining fragmented files. ......... . . $49 

DCache"' Our disk caching software speeds 
up your VO by storing repetitively used tracks in 
memory. The amount of memory used can be 
selected in 64K byte banks . .. . . ... . . . ... . . $49 

87Verify'" For users who have to be absolutely 
sure of their results!This background task periodio­
allyperformsan 8087 aocuracyand stress test.$49 

87MACR0/DEBUG'" Contains all the 
pieces needed for writing 8067180287 assent>ly 
code Including 8087 macros, obJect libraries for 
commonly used functlons. Including transcen­
dentals, trigonometries, COnVBfSions and Micro-
Ways debugger- 67DEBUG .. . . . . . .. .. . . $199 
OBJ--ASM'" Amultipassobjectmoduletrans­
lator and dlsassembler. Produces assembly lan­
guage listings which include public symbofs. ex· 
temal symbols and labels commented with cross 
references Ideal for patching object modules for 
which source is not available.. . . .. . . . .... . $200 

87BASIC"' includes patches to the IBM Basic 
or MS Quick Bask: Compiler tor USER TRANS­
PARENT 8067 support Provides super fast per­
formance for all numeric operations including trig­
onometries, transcendentals, addltiOI\ subtrac­
tion, m1,1lllplication, and division . . . . . . each S150 
87BASIC/I N LI NE"' converts the output of 
the IBM Basic Compiler into optimized 8087 
inline code which executes up to seven times fa& 
ter than 87 BASIC. Supports separately compfled 
lntine subroutines which are located In their own 
segments and can contain up to 64K bytes of 
code. This allows programs greater than 128KI 
Requires the IBM Baslc Compiler Version 1 and 
Macro Assembler. Includes B7BASIC ..... $200 

MICROWAV UDI runs ATOS or RMX com­
plleis under DOS . .. .. .. .. .. .. . . . . . . .. .. .. S300 

Micro

Way® 
8087Support 


For the IBM PC, PC XT, PC AT and Compat.lbles. 

FASTBREAK"' employs the8087 to in­
crease the speed of Lotus 1-2-3"' Ver­
sion 1A or 1A* by up to 36 to 1 $79 
FASTPAK'" includes F ASTBREAKsoft­
ware and a Smhz 8087 . . . .. .. . $179 
87SFL"' MicroWay's Scientific Func­
tion Library contains 170scientificand 
engineering functions. Callable from 
most 8087 compatible compilers. First 
Language $250; Additional $100· 
A2D·160"' MicroWay's Data Acquist­
tion Board performs 160,000 12 bit 
Analog to Digital conversions per 
second! Includes software drivers. The 
fastest 12 bit A to D board available. 
For the IBM PC or XT. . .... . .. $1295 

8087 UPGRADES 
All MicroWay8087s Include a one year warranty, 
complete MlcroWay Test Program and aCC\lrate 
Installation Instructions. 

8087 5mhz... .. .. ........ ... $109 

For the IBM PC, XT and compatibles. 

8087·2 Bmhz.. .. ...... ... .$149 

For Wang, AT&T, DeskPro, NEC, Leading Edge. 

80287-3 Smhz... ......... $179 

For the IBM PC, AT and 286 compatibles. 

80287-8 Bmhz ........... $295 

For the Tandy 3000 and ITI·XP. 

287Turbo.... 8mhZ11youownanAT.
Deskpro 286 orAT compatible, this is the card you 
need to get reasonable numeric pe1formanoe. It 
pluNc into your 80287 socket and includes a spe­
cial driven8mhz80287. The cardc-0mesin three 
co igurations. The IBM AT version includes a 
hardware RESET button .. .. . . . . . . .. .. . ... $395 

NEC V20, V30 .... .. ...... .. .. .. .... CAU. 
64K RAM Set 150ns. ..... . ... .. ... . $10 
256K RAM Set 150ns ... .. ... ...... $34 

128K RAM Set PC AT.... . .. ... .. .. $49 

JRAM, ASTklNTEL .. .. ........ . . . CAU. 
DCache plus 64 ABOVE BOARD PS . . . . . . 375 
DCache plus 128K AT ABOVE BOARD. . .. . 475 
Microsoft Fortran Version 3.31 . .. .. . . . . . . . . 209 
IBM Professional Fortran... . . . ............. 565 
Ryan-McFarland Fortran Version 2.0 . .. . ... 399 
FORLIB+ or STRINGS and THINGS ....... . . 65 
Grafmatic for Fortran or Pascal .. .. . . . . . . . . . 125 
Plotmatic .. .. .. .... .. .. ..... ... . . ......... .. 125 
NAG Fortran Library .. ... . .. . . . . . .. . .... . . .. 300 
Lattice c .... ... .... ' ...... .... .... ......... 269 
Microsoft C or OulckBaslc .. . . .. .. . .. ... . . CAU. 
IBM Basic Compiler Version 2.0 . . . .. .. .. . . . 465 
Summit BetterBASICN . . . . . . .. . .... .. . . . .. CAU. 
IBM Assembler w/Librarian Version 2.0 ... .. 155 
Mierosoft Assembler Version 3.01 ..... . ..... 99 
Microsoft Pascal Version 3.31 . . . ... .... .. . . 199 
STSC APL*PLUS/PC... . . . . . ......... . ... . 450 
Phoenix Plink86 or Cosmos Revelation ... CAU. 
SPSS/PC+ . . .. .. . . . . .. . . .... ·..... . ..... . . . . 595 
EPSILON Text Editor ... .... .. ..... . . . . . .. . . 195 
LABTECH NOTEBOOK .. .. . . . . ... .... .... . 745 
MultiHalo(one languaoe) .. . . . . . . . .• . . .• . .. . 189 
Filth Generation FASTBACK ...... . ........ 150 
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A naclex AllModel5 _ -·--·· - ______ c.11 
Brother All Models . • .. .C•ll 
Cennon Wise< Prlnle< _ . _........5111411 
CillzenMSP-IO . . .. 5250 
MSP.15 .....S3•11 
MSP·20 .. .. ....5315 
MSP.2~ • . .. ....s•es 
Premier 35 .. .. . ... .. ..... .. S4011 
Dat"50ulh All Pnntor Models . • . .. Call 
Dlablo l>-25 . ___ ......... .. . _.. 511111 
635 - ...... - ---- .. 510711 
Olhe< Prlnler Models C•ll 

J All Printer M:e~ON.......C•ll J 
Fu. ~ tsu ... _... .. .... . . _ .. .. • C•ll 

.Jukl 
6100 ............... ......$3411 
6300 ... __ ........ 51Hlll 
NEC 
3510, 3SOO, 3515. 3530 . .. . 5 7211 
8810. 8830. 8800 . . - . $10311 
PS. P6. P7 • . .........Call 
£11360 . . .... ___ ·-· - .. -·-· ... S3711 
Elf370 ­ - • - . .. ..........53711 

I All Printer~!!~~~ . .. ­ .Call I 
t>anasonic 1oeo · ­ _.... _---- ... 511111 
1091 ..... .. • ........S2311 
I09:1 .. .. • .. .. . .. $3011 
1592 . • • ..•••$425 
KXP3151 .. • .. .......531111 

STAR MICRONICS 
All Printer Models _. _.•.••• Call 

Toshlba321 ...... _. _.... _.... _•. 54411 
3"1 - - .. . .. . . • .. 571111 
P351 ParoDOI g Setial - .. - - - - _.. ­ .. 5111111 

Tl'AINI Q 
F1igh.I Simulalor .... .. ........ .$29 
PCLoQo .. .. ....... .. .. 575 
'l\IPlno lnslructcr .. . .. .. . .. • .. .. • .528 
Tvping Tu1or 111 • __ •528 

LA UA S 
CComplk!r(Mk:"""'ro .......... 5227 
R>rtran COmp•ler (Microsoft) • . . -S2.03 
LaltioeCCompiler .............5242 

1-800-528-1054 
HARDWARE 

ONITO 
Amde:i All MonlJOtS 
NEC All Monitors ._ . 
Princeton Graphlcs 
Zanll.n All Models .. 

VIDEO R I AL 
Oume OVT Green IOI 
OVT Ambor lOI 
Wyse 30 
50 . 
75 .... 

_ .ca11 
Call 

. Call 
...C•ll 

......521111 

........$314 
.... S21111 

-· . ·- . 54111 
...... 55511 

Wr$0!15 . 
Wyse350 . 
Zeni th z-22 .. 
Z·29A .. 
Z-49 __ • _ 

...$4311 
... . ....... _$8811 

$41111 
.5111111 

C•ll 

4000 E•te"'81 .. • 5309 
Anchor Automation 
ilnchO< E•P<BSS . 52311 

I HAY•• I 
All Modems C•I! 

Promalheus All Modols . _. __ ... _ .C•ll 
US Robotics Coorier2400 . 53711 
Pasawordl200 .. $175 
Mlcrolink2•00 $3711 

DI D IV 
Alpha Omege TUrt>o 10 
l'Urbo 20 •. - - ... 
Turbo30 .... 
Iomega 

5-4811 
.. $5011 

SllSll 

Bernourn lOm~ . 
Bornoum 2'CI mQO , 
Bernoulli •O meg 
Paradise M/.lcin1 

. S1GS9 
.522811 

... $30311 
n~ <dOi•k .....58011 

BEST PRICES 

St. P1flnor Dll,111Orl•o .. _.. _... _51599 
EHc. P1rtn1>1 Du1I Orlw . .•• • •• f2 129 

TOSHIBA 
T· 1100... ... ..... . .... .... . .. t1399 

WYSE 

Muell t.10-2Pla$1k:BO•(Oly100) S125 
SonyMDJ2(0ty IOO) $120 

ASTAdvan!Jlge 
RompagePC •• 
Sl•P:Jclc Plus .. 
Hercules ColotCard .. 
Grnl>hlc Card .. . .. 
ln1el 
Above Board5' . . . . . . . 
Maynard Hatdeard .. 
Paradlse Modular Graplllc06-1 . 
Flvel'l!k ...... .. 
Ouadram 
Gold & SJ..,, Boards 
Outldlfn·k • , • • • , • 
OuodE(lA+ --­ ·--·---· 
Tue Mar Graphics MasEar 
Cepta n NoMemory . 

ll'L 

Ca11on <<<~©>>> 
Cenon PC-10 . _• . .. __.• . SSOO 
Canon PC-14 __• _.. __ . • . S840 
CenonPC-20 ... . ...... .S719 
Canon PC·25 . •..•... . .. S939 

XEROX SANYO 

$3211 
5295 
5210 
$1411 

.5305 

. Call 
5549 

- 5239 
SUS 

c.11 
53211 
5311$ 
5 445 
S1SS 

1020w(Ton.er • . ••••.•• $1099 SFT600 ...... . . . ... . . . Call 

SOFTWARE 

Enable 1 I • 
FramOWOl1< II 
Smart SOlrwll ra Sya.10:m 
svmphoov -

Leodlno Edge Word Proco""°' • . . $48 
Loa.dlno EdQ W/Pw/ Si><>ll & Mafl - ..5115 
Llght.,nlno . .. . 5 511 
Mb OSOll WOtd 2.01 • . • - .. - . 5229 

LOtln , .2.3 , 
Multlplan .. _ 
S1>roadSh t AudllO< 2.0 . . 

OollOr$ g S°"'o w/ FO<C<HI . . $114 

~•oAssetnblor (Mlcrosoll) • • . .587 

Pascal Complhtr (t.llcrOSOll) . _. . • S 174 

Oud< 8 ..lc ---· .. • ........5117 

Run C Jnlerpreter , • . • • ••.•.••• •582 

TutbO ?Meal 3 -0 - . - • • • - • .. .. .. • 538 

Turbo OaJabase Tool Bo• .. .. .. $30 


T 
Harvard Tolal Project Monoger • . . $2112 

MiC<osort Project . . • . . . - . 52211 

SUP<>• Prolect P1u.w • .. . ... 5237 

Tlmellne 2.0 . , .. , .... - •. - . $2111 


NI rlON 
eomousorvos11r1or K• . . _B••t Prlc• 
C<osslalk XVI . __ .. _.. . 5112 

M-SAcce.. .... , ......... . . 51411 

PFSA<:cess ...... -·-···" .. . 5711 

Remote _.. . . ......... _. ___ . . $112 

Smancomn .....................583 


GRAPHICS 
Char1maB1..- 52011 
Oiao•am Mo$ter .. s 189 

En.,rgrophlcs _.. .. • .. • S 159 

Enoro••Phies w/ P1o11e< Oo4ion .. - .. S2011 
ln-A-Vl•bn _.... .s2•11 
Miclosofl B<rU M ous 

w/PC Palnlbrush 3.0 .. - ...• _...•$107 
MicrOSOftChart • • • • • • • • • .S11111 
MilCfOSOft Ser lat Mous:e . ' • • . . . . S 1 t. 
Newt1room . . • . , ... S3 2 

PC Draw .......... . .. . .. . .. 51911 

PC 0.-BWLlght F&n . .. .. ... .. $102 

PC Mousow/Or. Holo II ...... _ .. S104 

PC Pai ntw/Mouso .............S1111 

PFSGraph _.. _.. . .. .......5711 

PrlnrmoSlo< ... _• • .. . _- .. • .. . _ .. 530 

SiQnma51er • .. .. • . • . • S 134 

TUrbo GraphlxTool Bo• ..... _. .. . . 530 


Mullimate 3.3 . . . . $203 

PFS· Wrltow/ Spell Cl\eeke.r - . - . _ . . ..5711 

WO<ds13r wll\Jtor. _ .. . . S 1112 

l'ltJ<dStir Pro Pack .. . .. . - - . _ 5233 


Word Perfect (Ver.4.1)$196
Wordstar 2000 2.0 .. $233 

+ . 7 

COoylll'C . ·--- 519 

IDIR .S47 

Fostbock .•.. _ _ ........... _.587 

Norton Ulibllus 3 . 1 . • - . • .. ..... _..540 

PrlntwoJ1tl .................... $38 

Sldelllck .. .. .. . .. .. ..530 

Sod0l< lck(Unp<0toeled) .. - - .. ... _.547 

Sideklck-StJporkov (Bundlel . - . - - .. $811 

Sld0¥AIY$3, t ..................534 

SU arl<o ·--- .. ---- --- -·---· ... S39 


Toblu Mana~lno Vour t.lonev . Call 

A.TA A ~ 
Cllpgar .. • .. 5339 \! 

Cotner&lone _. 5711 g 
~::: ::1Piu$ : _ __. : g::: ~ 
~~::1:::~:'i1Writ r • s:~: m 
~.-lad~oma.nUP<;J<ad Kll . . • 51411 !u 
Nul•hell 2 .0 _. Sll5 6 


:=~: ~~~" - =~; !~~
Ouicl<code . _s 130 ~ 

Oul<~Reporl . 5138 

Reflex .. · ••. , .•• . SSS c.i 


Thinl<Tonk ---· · ·· ... ·---·-· _ S92 ~ 
I R:Base 5000 .. .. . . s319 I g 
Many olhor !Illes available. j 

Inquiry 83 for MS DOS Products. Inquiry 84 for all others. 

Order Line: 1-800-528-1054 
Order Processing: 602-224-9345 

2222 E. Indian School Rd. 
Phoenix, Arizona 85016 
602-954-6109 

Store Hours: Mon-Fri 10-5:30 
Saturday 9-1 

Order Line Hours: Mon-Fri 7-5:30 
Saturday 9-1 

Order Processing Hours: Mon-Fri 10-3 
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published Word Masher in the first 
place. It has become pseudo public 
domain. 

The Golem lets me edit PC-DOS 
files: which is what I finally ended up 
doing. I capture the file on Big Kat's 
hard disk: write to a PC-DOS floppy: 
take the floppy out of Big Kat and in­
sert into the Golem; copy the file in­
to RAM disk (because I sure don't 
want to scroll back and forth through 
long files on 5 ~-inch floppies!) : use 
WordMaster to do the edit copy back 
to floppy: put floppy in Big Kat: copy 
back to hard disk ... 

It all works. but I keep thinking there 
has got to be a good macro program­
ming editor for a PC AT. I do wish 
MicroPro had ported WordMaster to 
PC-DOS. I wonder-what editor do 
they use for programming? I'm sure it's 
not WordStar. Oh well. 

GET IT FIXED! 
We dearly love the BOS Model 630/8 
laser prin ter. Some of you may recall 
that we temporarily connected it to 
my wife's system. The idea was that 
we'd later set her up with a good dot­
matrix printer and move the 630/8 in 
for the staff. I suppose you can guess 
what happened next. Just as jewelry 
is never really an investment-you 
can't ever sell it ("You want to sell my 
diamonds?"')-there is no such thing 
as " temporarily" connecting a really 
first-class bit of machinery to your 
wife's computer. 

However. compromise is possible. 
The BDS 630/8 has both serial and 
parallel input ports. and both can be 
active Given a long enough shielded 
cable. we can connect the staff's PC 
up to Roberta's BDS machine when 
she isn't using it. A better solution is 
to network the printer using Applied 
Creative Technology's Systemizers. 
These are wonderful little boxes that 
let you connect up to 15 computers 
to a number of different printers so 
that you can choose whether to get 
fast. low-quality dot-matrix listings or 
high-quality stuff from the laser 

Introducing the Lattic "MS-DOS 

C Compiler, Version 3. 


There 's never been a becter time to buy Lattice C. 
Professional programmers the world ov r have made 
Lattice C the standard compiler for serious MS-DOS 
programming. Now Version 3 offer · even more of che 
feacures that ha e made our previous versions so 
popu lar. Our new compiler feacures include: 

ANSI language constructs including, unsigned as a 
mo_difier, void daca type, enum data type, struccure 
assignments, structure arguments, structure returns, 
and argument type checking . 

The compi_ler also concains better al iasing algorithms, 
more efficient code generation, and more flexible 
segmentation, in-line 8087 ode generation, and 80186/ 
80286 code generation. 

The l ibrary contains more chan 200 new functions 
including: AN I/UNIX/XENIX compatibility; exrended 
~uppo~t fo~ MS-D~S; e~tended.suppon for networking 
mcludmg file shanng, file locking, and l/O redirection ; 
and flexible error handling via user traps and exits. 
Plus the l ibrary has also been re-engineered co 
produce much smaller execucables. 

Try the new Ver ion 3 C Compiler from Lattice. 
Because C-ing is believing. 

--~· Lanice, lncorpora1ed 
P.O. Box 3702 
Glen Ellyn, IL 60138 

·:· 
Lattice 312/858-7950 TWX 910-291-2190 

printer. The Systemizers have their 
INTERNATIONAL SALES OFFICES: 

own memory. too. You'll hear a lot Benelux: Ines Darncom (32) 2-720-51-61 
more about the Systemizers in a Japan: Lifeboa1 Inc. (03)293-4711
future report meanwhile. if you've got England: Roundhill (0672)54675 
printer network problems. you could France: SFL (1)46-66-11-55 

(wnlinuedl Germany: ( 49)784114500 ( 49)8946/13290 

Inquiry 185 JU E 1936 • B VT E 311 
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do a lot worse than ca ll Tim Wylde's 
people at Applied Creative Tech­
nology. 

All very well; but the bottom line is 
that Roberta has become dependent 
on the laser printer. The other night 
she was using it to do the final sub­
mission copy for her book outline 
when it unaccountably stopped work­
ing. It would print a couple of pages 
of text. then rapidly go through a 
series of error messages and shut it­
self down in the middle of the third 
page. Turning it off and back on natu­
ra lly got a "paper jam.. error. When 
we cleared that it would work again. 
but only if we sent it fewer than two 
pages of text. 

Roberta thought something was 
wrong wlth her file and tried fixing 

that. but the problem persisted. so 
she called me. It took me about five 
minutes to deduce that the problem 
had to be the printer: it simply wasn't 
doing the hardware handshaking with 
her computer. The result was her 
computer kept pumping text out: the 
BDS printer's buffer wou ld overflow; 
something within the BDS would 
detect that: and wham. it would shut 
itself off. 

We solved the immediate problem 
by taking her tex t upstairs and print­
ing it on my Hewlett-Packard LaserJet. 
(I've offered to swap with her: I get the 
BDS and she gets the HP. She isn't in­
terested.) The next morning I ca lled 
BDS. I described my problem to the 
telephone receptionist a minute later. 
I had someone from technical sup-

ITEMS DISCUSSED 

ACCELERATE 8/16 .. . .. .. ... 599.95 
Software Toolworks 
15233 Ventura Blvd .. Suite 1118 
Sherman Oaks. CA 91403 
(818) 986-4885 

AM PRO LITTLE BOARDS . start at $289 

Ampro Computers Inc. 

67 East Evelyn Ave. 

Mountain View, CA 94041 

(415) 962-0230 

BOS 630/8 LASER PRINTER . . . $2995 
BDS Corporation 
800 Maude Ave. 
Mountain View. CA 9404 3 
(415) 964-2115 

DREAMER . . . ..... . .. .. .. .. . $259 

T. S. Microtech Inc. 
12 565 Crenshaw Blvd. 
Hawthorne. CA 902 50 
(213) 644-0859 

)ANUSfADA COMPILER C-PAK .. $99.95 
RR Software 
POB 1512 
Madison. WI 53 701 
(608) 244-6436 

M DIA MASTER 
for most PCompatibles .... S39.95 
for DEC Rainbow ......... $99.95 

Intersecting Concepts 
457'3 Heatherglen Court 
Moorpark. CA 93021 
(805) 529-5073 

NEC MULTISYNC MON ITOR .... $799 

NEC Home Electronics Inc. 

1401 Estes Ave. 

Elk Grove Village. IL 60007 

(800) 323-1728 

SR-12 COLOR MONITOR ...... . $799 
Princeton Graphic Systems 
601 Ewing St.. Bldg. A9 
Princeton, NJ 08540 
(800) 221-1490 

SvsrEMIZER .. . ........... .. 5300 
Applied Creative Technology Inc. 
21 56 West Northwest Highway 
Suite 303 
Dallas. TX 75220 
(214) 556-29 16 

UNIFORM .... .. ........ . . . $69.95 

UN1DOS .. . ..... . ........ $69.95 


with V20 microprocessor .... $9 5 
Micro Solutions 
12 5 South Fourth St. 
DeKalb. IL 60115 
(815) 756-341 l 

V20 AND V30 CHIPS ... Prices vary; 
cal l for nearest distributor 

NEC Electronics 
401 Ell is St. 
Mountain View. CA 94039 
(4 15) 960-6000 

port. Thro minutes after that. they not 
on ly understood the problem but 
knew what to do about it. So far. no 
one at BDS had the remotest idea of 
who I was. 

I had two choices. They'd send me 
a kit I could use to fix the machine 
myself. or they'd send a local techni ­
cian out. I was ready to choose the 
do-it-myself route. but when they 
found out who 1was they insisted on 
sending the technician. 

They needn't have bothered. AIL or 
nearly all. the electronics in the BDS 
laser printer is contained in the " lid:· 
This two-inch-thick lid sits on top of 
the machine and is connected with 
eight screws. Remove the screws and 
the lid lifts off. There are some cables. 
well marked. that you must discon­
nect. You then put the new lid on. con­
nect the cables. and replace the eight 
screws. It took the technician nine 
minutes. It would have taken either 
me or Roberta no more than double 
that. 

The BDS 630/8 is buitt around the 
Canon laser-printer engine. Most of 
that is in a cartridge. With 85 percent 
of the electronics in the lid. fixing the 
BOS is a breeze. Their normal policy 
is to send you a new lid; you replace 
yours and send them the old one in 
their box. They fix the lid at their shop 
and recycle it. Fascinating. I wish more 
computer companies had a system 
like that. 

Except for that incident- which was 
covered by warranty-the BDS 630/8 
has been in heavy use for five months 
with nary a glitch. we·ve even dis· 
covered the secret of making it feed 
envelopes. which it does very well. 

The BOS laser printer is terrific. It's 
quiet and fast. and it turns out good­
quality work . As 1noted in a previous 
column. the computer thinks it's a 
Diablo 630. meaning that almost 
everyone has software that can drive 
it it took us about five minutes to 
hook it up. l can now testify that it's 
both rel iable and easy to fix . If you 
need a good printer. be sure to con­
sider the BDS. 

ADA 

It was a Sunday morning. I was water­

ing my lawn. Up pul ls a rented Buick. 


(rontimied) 
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This 1s good news for anyone who owns a Macintosh. Or 
a HyperOriven Macintosh. And an act of unprecedented gener­
osity for those who own both. 

General Computer introduces HyperNet. software that 
gives other Macs access to HyperDrive's vast 10 or 20 mega­
bytes of hard disk storage. 

It means that. using the AppleTalk network. you can link a 
HyperOnven Mac with other Macs in your office. Creating a net­
V\.Qrk you can easily expand. adding Macintoshes and/or 
HyperDnves as your needs change. 

It means that you can use any Mac 1n your network to call 
up files from your HyperDnve. Editing, transmitting and other­

wise managing the data they contain. (It also supports multi­
user database software.) 

And it means that you can not only multiply the amount 
of information your Macs can manage, but divide the cost of 
HyperDrive accordingly. 

Which could leave you with no economically vrable alter­
native but to visit your I 
authonzed General "- / GENERAL
Computer dealer. Or - ­
call (800) 634-9737. ~ 
(In /lhno1s. call (800) . COMPUJE.R 
854-9737.)* 

The leading edge starts here. 
~ r, Carioaa, c.it110.11 tJ mbutor m 1800 [,(15 1267 1996 Gonl..1'fal Compy1t1._1t C0to HvporOi11. . Hy~r r fhi~ lcilldil'lfliJC~ umt. l1f!m .md !hit C'llf~ttral Cf1fnra.11f'1COt'P l(l{)Q i1tm 1r;w1(ttn,'\1 101 Gont!mlComouw Cotu Aoo. il'td.A.c.Pt.~~ 

,111" t"iMtrrT11111ios ci• Appto Camput...r fr!~ ...x:lf'lfn-;h r.:. .:1tr.idrml11 kcn'iL-d DO /L~h· Com~r.t.."" Inc 

Inquiry 140 fU E 1986 • BYTE 313 

http:il'td.A.c.Pt
http:c.it110.11
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It was Randy Brukardt. one of the 
R's of RR Software. the company that 
produces the best-darned near the 
only-Ada compiler for PCompatibles. 
Randy lives in the land of ice and 
snow, which is probably why he 
spends nearly all his time writing com­
pilers. He was in town for the Ada 
Faire. 

Randy had a bone to pick: when I 
mention low-cost Modula-2 compilers. 
I generally haven't mentioned RR's 
Janus/Ada Compiler C-Pak. It's also 
low-cost. Randy says. "The real war 
isn't between Ada and Modula-2 . it's 
between modular languages and 
everything else. Ada and Modula-2 
have much more in common than 
they have differences:· 

Niklaus Wirth. inventor of both 
Pascal and Modula-2 . would disagree. 
To him. Ada is a language designed 
by a committee and. horror of hor­
rors. includes exception handling. 
Wirth's opinion of exception handling 
is somewhat lower than my opinion 
of Boy Scouts who put live frogs in my 
sleeping bag. 

On reflection. though, I think Randy 
is right There really is more in com­
mon than in contention between 
Modula-2 and Ada. They have many 
of the same strengths and weak­
nesses. In both cases. the weaknesses 
are generally solved with faster ma­
chines and more memory-modu lar 

programs sacrifice both speed and 
memory to ease of comprehension 
and maintenance. Both languages are 
worth knowing. and if you have to 
write a very large program and co­
ordinate the work of many program­
mers. either is better than any other 
language that I know of. 

If you want to know more about 
Ada. you could do a lot worse than 
to buy the RR Janus starter package. 
(They no longer sell the CP/M version. 
but you can get it through Workman 
and Associates.) The Janus package 
has good introductory materials and 
is more than enough to let you learn 
quite a bit about the language. Since 
the Department of Defense has man­
dated Ada for many of its programs. 
and the )anus/Ada package is now 
used as the teaching program in many 
military programming schools. it 
might be a good investment in job 
security as well. 

SPIN AND POP? 
The Otrona Attache was one of the 
nicest small computers ever made. 
When it first came out I called it the 
"BMW of the portables:· and I've had 
no real reason to change that view. It 
really was the best small CP/M ma­
chine ever made. If Otrona had just 
stuck to developing portables. they'd 
have come up with a laptop machine 
compatible with the Attache and 

gone on from there. and they'd have 
owned the portable market. Alas, the 
company abandoned its safe niche 
and tried to swim out in the big ocean 
with the other IBM PC compatibles­
and is no more. 

Unlike those who bought other or­
phans. Otrona owners are in luck. Jim 
Pope and his partners have acquired 
the manuals, spare parts. and partially 
completed machines dumped when 
Otrona·s assets were liquidated. Jim 
tells me it was a real horror story: 
mounds of unsorted manuals. circuit 
diagrams. component boards. all in a 
heap in a warehouse. all sold by the 
pound. The result was good. though: 
they founded Spin and Pop Enter­
prises (POB 64 58. Denver. CO 80206). 
I have mixed emotions about the 
name. 

Spin and Pop can service. refurbish. 
and upgrade your Otrona. They even 
have a few Attaches to sell. Do under­
stand: buying an Otrona Attache now­
adays is a little like buying an old 
Duesenberg. It looks great and it will 
work fine. but it won't have a stereo 
tape player or fuel injection. I wouldn't 
give up my Attache for anything. and. 
indeed. we often carry her along on 
trips. 

If you have or want an Otrona. you 
simply must make contact with Spin 
and Pop. Get your Otrona upgraded 
and use it! That machine is far too 

-
DEVICE PROGRAMMING WORKSTATION: $2900. 


14 DAV ·FREE TRIAL OFFER 


ALLPRO-a total PROM/PLO/ 
PAL* software driven device 
programming workstation 
when· integrated with an 
IBM PC. 
·each socket pin is individually 
programmable for voltage, 
current, and slew rate to 
eliminate the need for active 
modules/adaptors 
*New devices require only 
software updates via floppy 
disc and/or modem 

compare features, compare 
price; then make the Logical 
choice 

IT'S LOOICAL 

For details, write or call: 

1321 NW 65th Place, 

Fort Lauderdale, FL 33309; 

13051 974-0975; 

toll free BOO·EE1·PROM 

TELEX 383142 


'PAL Is a registered trademark of 
Monolithic Memories. rnc. 

LOGICAL DEVICES, INC. 
314 BYTE • JUNE 19M l"qulry 189 
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nice to be left languishing in a 
closet. 

BEAUTIFUL DREAMER 
Are you tired of trying to remember 
WordStar commands? Are you weary 
of asking Lotus 1-2-3 for help? Does 
the IBM PC keyboard drive you nuts? 
Are you often in Num Lock when you 
shou ldn't be. and vice versa? Is that 
your trouble. Bucky? 

If so. help is at hand. 
T. S. Microtech's Dreamer for the 

IBM PC is a neat little 7- by 10-inch 
box. that plugs between your PC 
keyboard and the PC. It has a numeric 
keypad. plus arrow keys and 30 more 
keys These do about 70 WordStar 
and Lotus 1-2-3 functions. 

There are things about the Dreamer 
that rd have done differently. but if I 
were running a data-entry shop, I'd 
certainly look into this gadget It takes 
up room. and you'd want to think 
about the design of workstation furni· 
ture: but properly used. it could save 
a lot of time. TSM keeps upgrading to 
make other business programs easy 
to learn and easy to use. Definitely 
worth looking into. You' ll hear more 
about this in the future. 

WINDING DOWN 
As usual. there's a huge mess of stuff 
I ought to look at and won't be able 
to get to. Real Soon Now. 

The book of the month is John Mc­
Phee·s LA Place de la Concorde Suisse. 
which isn't in French; it's about the 
Swiss military defense system. With a 
population no larger than New Jer­
sey's. the Swiss can put a fully 
equipped army of 650.000 in the field 
in less than 48 hours. 

Addison-Wesley has a bunch of new 
computer books. all excellent. There's 
a new edition of Programming in Ada by 
J. G. P. Barnes ($21.95). the book for 
experienced programmers who want 
to learn what Ada is all about and a 
new release of Peter Grogono's Pro­
gramming in Pascal ($24.95). one of the 
best introductions to that language 
you'll ever find. and certainly the best 
explanation of pointers and event 
rings I've seen. Finally, Grogono. with 
Sharon Nelson. has written Problem 
Solving and Computer Programming 
($18.95). Carefully read that as well as 
Niklaus Wirth's Algoritf1ms + Data Struc­
tures = Programs (from Prentice-Hall). 
and you 'll have a better computer 
science education than many univer­
sity graduates. 

Today's mail disclosed another V20 
chip and CP/M program from Micro 
Solutions. another outfit that I know 
produces good stuff. Their UniForm 
program enables Kaypros (and other 
machines) to read and write foreign 
disk formats. and it was nearly unique 
when it first came out I thought it a 

real boon at the time. and I would 
probably still use it if the Golem didn't 
have the ability to read a variety of 
disk formats. Now they have UniDOS. 
which they claim will run unchanged 
CP/M programs on an IBM PC. You 
don't even have to copy the data to 
PC format; Micro Solutions· new Uni­
Form can run CP/M programs from 
about 200 different disk formats as if 
they were native to the PC. The Micro 
Solutions package can also run Z80 
CP/M programs on an AT (no V20 
there. but the program checks for the 
presence of a V20 or an 80286. as 
well as whether or not your program 
expects a Z80) . It does this in soft­
ware. of course. and slows things 
down. but actually. a fast PC AT can 
emulate a 3-megahertz Z80 pretty 
wel l. More on that next month. and 
now I'm really out of time. 

Do write the L-5 Society. What if we 
lose another shuttle? The nation must 
always have access to the frontier. I 
don't expect I have to explain that to 
micro people. • 

Jerry Pournelle welcomes readers' comments 
and opinions. Send a self"addressed. stampea 
envelope to /e1111 Pournelle. clo BYTE Publiw­
tions. One Phoenix Mill Lane. Peterborough , 
NH 03458. Please put your address on the 
letter as well as on the envelope. Due to the 
fiigfi volume of letters. Jerry cannot guarante.e 
a personal reply. 

The Advanced Programmer: $895 

14DAYFREE 

TRIAL OFFER 

PROMPRO-BX-an advanced 
EPROM. EEPROM and Single 
Chip Micro programmer with a 
512k-blt RAM buffer 

·supports MOS, HMOS, and 
CMOS 2716 thru 27512 and most 
other available EE/ EPROMs 

*RAM Image editing via keypad/ 
dlsplay In a or 16 bit word 
formats. 

•Mfnl·gang, set program two 
EPROMs slmultaneouslv. 

·complete Stand-Alone and 
RS·232 Interface capabllltv. 
compare Features, compare 
price; then make the Logical 
choice 

IT'S LOGICAL 

For detalls, write or call : 

1321 NW 65th Place. 

Fort Lauderdale, FL 33309; 

1305) 974-0975; 

toll free BOO-EE1 ·PROM 

TELEX 383142 
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TO ORDER 

CALL TOLL FREE 


1-800-233-8950 
DEPARTMENT A206 

OR MAIL YOUR ORDER TO: 

COMPUTER MAIL ORDER 
Department A206 

477 E. Third Street 


Williamsport, PA 17701 


~1 vJSA- !r-..B ,,
L..!!.__t' _/ eMfll '""" 

POLICY Inquiry 80 
Adel~ {Minimum $7.00) Shipping a~~­


ing La•oer Shipments may require acld111C1nal 

c:NrgM. Pr<sooal illld campilll)I cfl~ r1<1U~e 


3 weeks tG clear. HM' fiSler delivery use )Qlr 

crecit card Of send caslier"s checi( 0< banlc 

money D1de1. PeMSjivanla residents add 6% 

sales tax. Al prtces are subject to cllange and 

all items are subjecl to Milabolily. De1ective S011· 

ware will be replaJ:ed with the same h.em Olliy. 

Hardwa1e \'dll be repalrf!d DI "placed al our 

dlScretlon within tile the tenns and limi1$ ot tilt 

manutacn.wef's w<irranty. We camot ou.nitee 

compallbilily_Ari sales ire fillill and rennned 

shipments are subJeci to a restocking tee. 


EDUCAllONAL INSTITUTIONS 

CALL TOLL FREE 
1-800-221-4283 
CUSTOMER SERVICE 


& TECHNICAL SUPPORT 

1-717-327-1450 

CANADIAN ORDERS 
1-800-268-3974 

OntariO/Ouebe<: 

1-416-828-0866 
In Tororu.o 

1-800-268-4559 
Other ProYi~s 

TELEX: 06-218960 
2505 Ounwin Drive. 
Mississauga, Ontario 

Canada LSL1T1 

All pnces Shown are 10< U.S.A. Ofders. Call the 

Canadian Office tor Canadian prices. 


THE CMO ADVANTAGE 
..- Next day shipping on illl ln-slock items. 

..- Free easy access order inquiry. 

..- Orders lrom outside Pennsylvania save 
state sales tax. 

.- Free technical support from our lae1orv 
!rained tecnnk:lans. 

.- There Is no ilnlt and no deposl1 on c.o.o_ 
orders. 

.- The1e Is no extra ct1a1oe ror using yo1rr 
Vlsa or MasterCard and your card Is not 
charged un!U we ship 

.- No walbng period IOI cashier's checks. 

.- We accept purchase 0tders from qualified 
corporations_Subject to approval. 

..- Educational discoums available 10 

qualified instiMlons. (See the loll free 

educalionai phene number above .) 
..- FREE CATALOG MEMBERSHIP 

65XE (64K).......................S89.99 

130XE (128KJ••••••••••••••••••• s139.00 

520ST (512Kl•••••• •• •••••••••••$389.00 
520ST Monochrome Sy•tem 

• 	 520ST w11h modulator 

• disk drwe 
• 	mouse LOW. LOW 

logo SYSTEM PRICE 

• Basic $649°0 
151 Word 

monochrome monitor 

520$T Color Slf•tom 
• 520ST wolh modulalor 
• disk drive 

• mouse LOW. LOW 
• logo SYSTEM PRICE 
• 	 Basic s79900 
• 	 1s1 Word 
• color monitor 

800XL 64K .................................. CALL 
1010 Recorder .......................... $49.99 

t OSO 01SI< Drive........-.. -- .. ....... $149.00 
1020 P11nier. ..._._ ....................... $29.99 
t027 Lener Oualrty Prrnter .... ___ $129.00 

1030 Direct Connect Modem..... $59.99 

Comrex 220 Alarl. ...................... $89.99 

PORT ABLE 

NC 
PC·8401 LS .......... ................... $699.00 

PC-8201 Porlable Compuier. ... $339_00 

PC·B231 Disk Drive .. --.... -......... $599.00 
PC-8221A Thermal Prlnters ...... $149.00 

PC·B281 A Data Rocordor. .......... $99 99 
PC-8201·08 SK RAM._................ $79.99 

SHARP 
PC· 1350 ................................ _. $149.00 

PC- 1261 ................................... $149.00 


PC-1500A ............................ $169.00 

PC· 1250A ..............................$89.99 


CE-125 P11nrerlCasseue.........$129.00 

CE-1 50 Color Printe< Cassalle.$149.00 


CE· 161 16K RAM................... $129.00 


ACCESSORIES 
AMARAY 


80 C<>lumn Primer Siand........... $14 99 


CURTIS 

Side Mount SS·L.- ... s19_99 

Side Mount AT SS-2 . ... $34.99 

Unl,ersal Sland SS·3 ... .... _ .........St9.99 


Diamond SP·l ............................ $29.99 


Emetald SP·2 ............................ S39.99 

Sapphire SPF· l ..... ........... .. ... .... $49.99 

Ruby SPF-2 .......... ........ ............. $59.99 


DATA SHIELD 

300 w an Backup............. ....... $379.00 

500 wan Backup..................... $5a9.00 

Tutbo 350 Walt Sackup ........... $449.00 


Pl 25 Powe1 Olree1or .................. S99.99 


PtSO Power Olrec10< w/ModemSl t9.00 


KENSINGTON 

Masler Plece ..... .. ................ ....... $99.99 

Master Plooe + ...... ................. St19 .00 


KEYTRONICS 

KB5t50/KB5I511KB515 I Jr _____ ...... CALL 


KB5152BJKB5153/KBS149Jr ........ CALL 


MEMORY CHIPS 

4164 RAM Chips.................. tea .) Sl .99 

128 RAM Chips ................. (&"-) S12.99 


256 RAM Chips .. .. ............ tea.) S10.99 


•Polaroid 
Palene .................... .. ............. Sl 399.00 

Power Piocessor. ..................... $229.00 

Illuminated Slille Mounter .......... $39.99 


APPLE 
APPLE lle..___ ........ - ..................... CALL 


APPLE lie ................................... CALL 

lie LCD Oisplay ........................ S329.00 


COMMODORE 
Amlg• P•ck•g• 

• 	 512K • 2 Onve 

• RGB Monitor .............. $1599.00 

C64 Package 
• C64 • Cl541 

• Texan 220..........-- .. .. .. __$499.00 


C128 Package 
• C128 • Cl571 
• NAP8562 Monllor ......... $779.00 

C 128 Computar•••••••••••••••5289.00 

C1571 (Diak Drive 
for C12BJ••••••••••••••••••••••S249.00 

C1902 {RCB 13" Monitor 

for C12B•••••••••••••••••••••••• ••••CALL 
C1670 (Modem for C128JS179.00 
C1530 Da1ase11e......................539.99 

Cl660 Auro Modem..................S59.99 
DPS 1101 Daisy Pnnrer. .......... 5339.00 

Comrex 220 tC64 1n1erface).-..... S89.99 
Xotoc Supo1Graphix at< ............_$69.99 

COMPUTERS 

F},~ HEWLETT 
~/!a PACKARD 

41CV........................................ S139.00 

41CX ... ..................................... $199.00 

HP 11 C ...................................... $49.99 


HP 12C ...................................... $75.99 

HP 1 SC.. ..... __ ........._.. ____ , ............ $75.99 


HP lSC......................... .... ......... $89.99 

HPIL Module ... _ .......___ .......___.... . $98.99 


HPIL Ca&selle Of Printer.. ........ S3S9.99 
Card Reader. .. ...........$143.99 

Extended Fu11ction ModuJe ...... ..S63.99 
Time Module .. _...........................$63.99 

Wa atock the lull tine of 


HP calculator products 


DISKETTES 

•·!J,h!(!.:,; 
Elephafll SV•" SS/SO...... . • ...... S9.99 


Elephant SY• " SS/00................ Sl I .99 

Elephant sw· OS/00.......... .. .... $ 14.99 


Elept\anl Premium OS/00(50) .... $69.99 

E1ephan1 3'h'' ssroo........... .....$24.99 


IBM 
5y, • ' OS/DO lloppy diSits 
(Box of 10) ........... ....... . __ ,__ ....... _S26 99 

GENERIC 
OS/OD w/Fllp'n ' File 10............... St 1.99 

maxsll 
31/i'" SS/OD {10) ............. -....... -.. $18.99 

31htl 5 pack SS/DO/Case............. $9.99 

3'h' " OS/OD (10) ....... ................. $29.99 


sv•· M0·1 SS/SD (10) .. ___.... -..... $11 .99 


sv•· MD·2 OS/OD (t0) .. ... ......... $16.99 

SW ' MD·2·HD lor AT (10) ......... $29.99 


~'J \.t! rbali m . 
51/• • ' SSIO 0 ...... .... .......... .. ....... .. $12.99 


5'1• "' OS/00 ........ -... -- ................ . $24.99 

Disk Analyzer ..... .... ....... ........ -- ... $24.99 


DISK HOLDERS 

AMAJlAY 


so Disk Tub 5v, ··-....................... S9 .99 

30 Disk Tub 3y,·· ........................S9.99 


INNOVATIVE CONCEPTS 

Ftlp"n File 10 ...... -........................ $2.49 

Fllp"n Fl 50................ -.... ~........ $14 .99 

Ffip"n Fiie 50 w/lock.................. _$19 .99 

Fllp"n Fiie Oala Case ........... ........ $9.99 


VOlksmodem .. _ .......... ... _ ...... .. .... _$59.99 


Volksmodeno 30011200 ............. 5189.00 

Signalman Exp1ess .............. .... S259.00 

Lightn1"1l 2400 Saud .......... _.. ,,_$399_00 


Expressi (PC HallcardJ.-.•-........ $189.00 
6470 {641128) 300l1200 Baud.. S139.00 

AS1" 
Reach 1200 Baud Hall Card 5399 00 


DIGITAi. DE'VICES 

AT300 . 300 Baud (Atarij .. ___ ..... $99.99 


EVEREX 

1200 Baud 1n1ernal (IBM/PCJ... $179 00 


(DHayes 
Smanmodem 300..................... $139.00 


Smanmodem 1200.............. S389.00 

Sme11modem 12009...............$359 00 

Smenmodem 2400 ,,..... •.. S599 00 


MiCiomodem He.. •.•• .. .......... $149.00 

Sman Com 11 ............ -... -...........$89.99 

C h1onograph ............... _ .. _ ......... $199.00 

Tra11se1 1000 ........ , .. _.. ___ .. _ ........ $309.00 


Smart Cal Plus.......................S299.00 


J.Cal. .. .......... ... _ ................. 599.99 

Novatlon 2400 ............ .. ............ 5499.00 


Apple Cal 11..............................$219 00 

212 Apple Cai 11 .......................$379.00 

Apple Cai 212 Upgrade._.._.. .... $229.00 


Ouadmodom fl ~­
300/1200___ .... .. .... _____ .....$339.00 

30011200/2400 .............-.......... $499.00 


llJI SUPRA 


MPP· 1064 AO/AA (C"64)....... .$69.99 


DRIVES 

HARD 
CORE 


AT20·AT72MB .... -- ..-- .. -....... ·----·-·· CALL 

EVEREX 


60 Meg ln1ernal Backup Sys1em$799.00 

IOMEGA 


A 1 lOH Single 10 ......................... CALL 

A210H 10 + 10..................... -..... CALL 

A 120H Single 20 .................. _ ......CALL 

A220H 20 + 20 ............. -........... _.CALL 

Sa•e on 10 & 20 Calls-............... CALL 


tAWIN 
Tape Backup............. .................. CALL 


KITS 
10 Meg with coniroller. ..... -...... 5399.00 
20 Meg w11h controller............$499.00 


PRt.lM 

40, 60 MB lnne1 Space ............... CALL 

Shared Data .......... _, ___ ........ ·-··· ..CALL 

Share<! Space............ ....... .. .........CALI. 


TALLQAASS 
25 . 35. 5(1. 90 meg (PC) 

.. ......-- ..... .. .. ...._. __ ... from $1299 00 

FLOPPY 
ALLIED TECHNOLOGY 


Apple 11,11 + .lie Yl heoghL ......... St09.00 

INDUS 


Alarl GT................................... $199.00 

C-64 1128 GT ............ _ ....... $199 00 


MSD 

SOt C·64 Single......._.. ..-..... $219 00 

S02 C·64 Dual... .. _____ .. -...........$469.00 


TANDON 

320K 5y.·· {PC) ....................... SI 19.00 


http:Sys1em$799.00
http:C128JS179.00
http:tea.)Sl.99
http:Cassalle.$149.00
http:512Kl�������������������$389.00


P;vadox ............. . $499.00 

AIHTON·TATIE 

Framework 11 ................ ...........$369.00 

dBase Ill Plus .. .................. ...... $389.00 


llAnlERIH INCLUDIED 
Isgur Poolollo ........... ....... ........ $159.00 


BORLAND 
Llgh1enin9 ............... , .................. $59.99 

Sid&k.ck unprolecied) .............. . 557.99 

Reflex ........................................ 559.99 

T1a..e~1fl9 Side~lck .................... $44 .99 


CIENTRAL POINT 
COily 11 PC-Backup .................... $29.99 
PC Option Board ....................... $84.99 

OECISION RESOURCES 
Chartmo.s1er . .. ................. $229.00 

Sognmas1ec ................... ... ...... S159.00 

Diagram Masrer ....................... S209.00 


FIFTH OEHEAATION 
Fast Back .................................. 99.99 


FUNK SOFTWARE 
Sideway• ............... .. .. . • ...... 544 .99 


HARVARD SOFTWARIE INC. 
To101 PrOfeC1 Manager.. ...........$269.00 

Presemalion Graphics .............$239.00 


LIFETAEE 
l/olkswn1e1 111..... .. ......... $159 00 


LIVING VIDEOTEXT 

Think Tank. . ........................... S109.00 

Reedy .................................. .. $64.99 


LOTUS 
Sympl1ony ................................... CALL 

1-2-3 Vers\OJ'1 2...... .. ........... CALL 


MECA SOFTWARE 
Mana91n9 Your Money 2.0 ........S99.99 

Manage Your Marl<et .............. .. .S89 .99 


MICROPRO 
Easy ......................................... $94.99 

W0<dSler 2000 ......................... $239.00 

WordS1ar 2000 + ..................... $269 .00 

WordS1ar Ptole.ssional ............. St89.00 


MICRORIM SOFTWARE 
R:Base 4000 ............................ Sl/49 .00 

R:Base SD00............................S359.00 

Cll)ut 2.0........... ........ . ... St2ll .OO 


MICROSOFT 
Fll9h1 Simulator ......................... $34.99 
MulllPlan .. .. .. .... S129.00 
WOid...... .. .......... ..... $249.00 
Mouse.... .. .. ... $139.00 

MICROSTUF 
Cross1alk XVl ,, .................... ... .... $89.99 

Cross1al Ma<k IV .................... Sl49.00 

Remote ...................................... SS9.99 


MULTIMATE 
Multo Ma1e Word Proc .............. $219 .00 

Advamage ................................ S2S9 .00 

On File ....................................... $89.99 

Ju~l Wflle .................................. $89.99 


NOUNEMON 
lntutt.. ....... $69.99 

NORTON 
Nor1on Utfl~oes 3. 1 .................... $57 .99 


ONE STEP 
Golfs Best ............................... $34 .99 


PFS: IBM 
P<oot ................. ........... ... $59.99 

FllelG<eph ........................... (ea).$84 .99 

Report .............................. .. .. $74 .99 

WrotelProol Combo ... ......... .. ......S84.99 


PROFESSIONAL SOFTWARIE 
wrne-N-Spell ... , .................. ..... .. $89.99 


THE SOFTWARIE GROUP 
Enable ..................................... $329 .00 


SATELLITIE SYSTEMS 
Word Pertec1 4. 1......................$2 19.00 


SOACIM/IUS 
1\CCO\lnling 

APIARIGUINl/IOE.. ...... (ea .) $299 .00 
Sup~rCa.tc 111. ........................... $199.00 
EasyWro1er II Systom ................ S239.00 
Super Projecl. .......................... $199.00 

IUBLOGIC 

Jel ............................. .............. $37.99 


·anon 
A~.ASO.A55 ...... ..... .. ................... CALL 

LBP·8A1 La5er ........................... CALL 


$ CITIZEN 
MSP·lO (80 ool .) ...................... $279.00 

MSP·15 (132 ool.) .................... $389.00 

MSP·20 (80 col.) ...................... S349 .00 

MSP-25 (132 col ,) ................ .. ..$509 .00 


C.ITOH 
Prowrller 7500 ......................... S169.00 

Prowri1er 1550P ....................... S349.00 

Slarwriler 10·30 ...................... . $399.00 

3500 Tri Prinler ...................... $1499.00 


corona 
Lazer LP-300 ........ .... .... .. ........ $2799 .00 


DIAB LO 
620 Dai•ywheel.. ..................... S299.DO 

D25 Oaisywnee1 ...................... 5549.00 

635 DalsyWhool......... . ..... S 1099.00 

DOOIF Daisywheel... ................... CALL 


dawwriter 
2000 ........................................ $699.00 


EPSON 
He>mewriler 10. LX-80 ................ CALL 

FX-85, FX-286, AX· tOO................ CALL 

DX-10. DX-20. DX-35 .................. CALL 

S0-2000, Hi·SD. HS·80. AP-80 ..... CALL 

L0-800. L0· 1000 ..................CALL 


JUKI' 
6000 Lette< Oua111y...... .. ........ CALL 

6100 LoU11r Ouailly....................CALL 

6'200 Lener Oualily ..................... CAl.L 

6300 Letlet Oualily ....................CALL 


6500 Lener Ouai•tr............... ..... CALL 

5510 Dot Mmri• Color ...............CALL 


LEGEND 


ooa Oot Matrix 100 cps ............ $179.00 

1080 Dot Matnx 100 cps .......... 5259.00 

1380 Dot Maui• 130 cps .......... SW9.00 

1385 Dot Ma1rix 165 cps ......... S-339.00 


NEC 
3000 series ............. . ... S779.00 
8000 Series .. .......................... $1099 .00 
ELF 350 .................................. $399 .00 
Pinwriler :.60..... .. ...$999.00 

OIQD\TA 
182. 183. 192, 193. 2410, 84 ....... CALL 
Oklmare 10 (S_pecify C641Alari)$189.DO 
Okimate 20 (IBM) ....................... . CALL 

Panasonic 
KXlOBO .. ...................................... NEW 

KX1091 .................................... S259.00 

l<X109:2 ..... ... ............................ $389.00 

l<X1592 .... .. ....................... ... ... $469.00 

KX1595 .............. .. ............ 5659.00 


~-
Ouadjet ............... , .................... $399.00 
Quad Laser. ................................ . CALL 

Q:. SiUtER- REEO 
500 Lener Ouality ..................S219.00 

550 Lene< Ouall1y.................... S419.00 

800 Lener Ouallly .................... $699.00 


:M@lf 
SG·lOC (084 lnlorfece) ................ CALL 

SBJSD/SG/SR Se rtes ...... , ............ CA LL 

Powerlyl>" Letter Ouality ............. CALL 


Tuxas Instruments 
Tl8SO ...................................... $529.00 

T1855 .. .. ........ ........................... SS39 .00 

Tl865 ....................... ........ .. ...... S-799.00 


TOSHIBA 
P321 (80 COiumn) ....... ......... .. . $499.00 

P341 (132 column) .................. S799.00 

P351 (132 column) . .... ............ $1049.00 


.451" 
Ramvan1age .............. .............. S349.oo 

Aampage-PC ..................... ...... . $379.00 

Ram page-AT .............................. ..CAL.l 

SI• Pack Plus .......................... $229.00 

110 Plus 11................... .. ........... $139.00 

Advantage-AT .......................... $399 .00 

Preview Mono ............. ....... ...... $299.00 

PC Not Cuds .. .... .... .... ....... .....$379.00 

5251/ t t On·llno ....................... $669.00 

5251112 Rem010....................... S579.00 


c:!cct
IRMA 3270 ... ............... ....... ...... $879.00 

IRMA Prinl.. .......... ................... $999.00 

IAMA Smert Alec ..................... 5779.00 


--=:::;a!VEREJr 
Ecgo Card .............. ......... .. ...... 5259.00 

Graphics Edge ............... .......... $219.00 

Magic Card 11 ................... ........ $159.00 

Magic Card 1. .. ...... ... .................. $99.99 


HER\liL!::" 
Graphics .................................. $299 .00 

Color ............... ... .... ................. . 5159 .00 


mf1500~ 
IDEA 5251 ...............................S54~ .00 


INTEL 
PCNC8087 5MHz ........ .. 

PC C8087-2 8 MH?. ................. CALL 

PC C81)287 6 MHz... .. .............. FOR 

1010 PC-Above Board ....... .. ...... YOUR 

1110 PS-Above Boord............... PC 

2010 AT·Above Board ............. .. 


MYLEX 
Tho Chal rman ................ .... ...... $439 .00 


PARADISE 
Col0</Mono Card ....... ... ..... ....... Sl49.00 

MO(Jular Graphics Card ............... CALL 

Multo Display Card ................... $199.00 

Fwe Pack C, S, 0·384K ............. S99.99 

High Res Mono ........................... CALL 


PERSYST 
Bob Board ............................... $359.00 


QUA ORAM 
Ouadpor1·AT ............................ $119.00 

Liberty·AT (1281<).................... . $349 .00 

Tl\e Gold Ouadboard ............... $449 .00 

The Sliver Ouadboard .. ...... ...... $239.00 

Expanded Ouadboard ...... .. ...... $199.00 

Liberty ............ , ............. ............ S30ll .OO 

OuadSprinl ..............................5499.00 

Ouadl~nk ................................. $399 .00 

OuadColor ................. .............. $199.00 

Ouadboard·Al............... ... ........ $399 ,00 

S600 E.G.A. ca•d ... .................. $399.00 


STB 
EGA Plus ................................. $379.00 


TECMAR 

Cap1a1n • 64 ...$199.00 

Graphics Mas1e<. ........ .$4&9 .00 


YIDE0· 7 
EGA ......................................... $429.00 


INTERFACES 
..451'" 

Multi 110 (App ll) .................... -St49.00 


DIGITAL DEVICES 
Ape Face (A1a11) ............. ... ......... $49 .99 

U··Pnnl A (Alarl) ......................... S54 .99 

U·A161Bullor (Alarl) .................... $74 ,99 

U-Coll lnler1ace (Atari) ............... $39.99 

U·Prinl C (C641....... .. ................. $49.99 

P-t6 Prlnl Buffer ........................ $74.99 

U·Print is apple llc .................... S89.99 


MICRO A & D 
Apple lie Para llet ....................... $49. 99 
Kaypro 2000 Parallel... ............... S49.99 
C64112'8 ..................................... $59 .99 

aioron9e micro 
Go appler CO (C64 ) ..................... $89.99 

Grappler Plus [lie. llc) ......... .... ... 589.99 

Grappler C (lie) ......................... $89.99 

Grappler 16K (lie, II+ ) ............. $139.00 


Grephicard ......... _.......... _.......... _. $69. 99 
·~ 

Senall Ca.rd....... ................ ....... .. $99.99 

Microoullor 11 + 64K ................. Sl69.00 


Mlcrotazer. ....................... trom $139.00 
~-

IBM PC SYSTEMS 
Configured lo rour apeclflc•llon•. 

Call for Best Price! 
IBM-PC, IBM-XT, IBM-AT 

llN 
Safari [7300) ......... ....................... CALL 

6300 .. ...... ..... .............................. CALL 


corona 
PPC400 Dual Portable ... .. ..... $1289.00 
PPCXT 10 meg Portable ....... $1989.00 
PC4002'2 Oual Desktop .......... S1389.00 

PC400·HD2 10 meg ...... ......... S1989.00 


ITT X-TRA rrr 
256K, 2 Drive Sysrem ............. CALL 
256K.10 meg Hard Dn.e Sysrnm CALL 
XPS, 2Q meg............................ CALL 

KAYJRO 
KP·2000 Portable ......................... CALL 

Kaypro PC ................. ................. CALL. 


6SANVO 
MBC 550·2. MBC 555-2. MBC 675 Por­
rallla. MBCns. MBC 880 DesklopCALL 

~S?Er-RY 
Sper1y-AT .............. as low as s1749.00 

Sperry· IT... ............. as k>w as $2&99 .00 


Call ror Specilic Configuration! 

All Mooels .................................... CALL 


Color 600 Hl·Res. RGB .. .. 

Color 722 Dual Mooe .... ... _ 

Color 725 ..................................... CALL 

Color 730 ..................................... CALL 


MAGNAVOX 
8562 AG S/Composil e , ...... 

JBt205A 

JS 1270011275A ................. (ea.) S99.99 

JBt280G TTL Green ................ $129.00 

JB12&5A TTL Amb~r................ S129 .00 

JC l 401 Mull l Sync RGB .............. CALL 


!]JNCETON 
MA.X· t2 Amber......... . 

HX-9 9" AGB.................... .. 

HX-9E Enhanced 

HX· t2 12" AGB ......... .. 


HX-12E Enhanced ....... .. 

SR· 12 Hl·Aes.......................... S599.00 

SR· 12P P<olessionat ................ $699.00 


OOAJ21~-
8400 Ouadchrome 1...... . 


8410 Ouadcnrome 11 .... .. 

8•20 Amberchrome....... .. 

6500 Quad Screen ...............$1449.00 


-~ 
115 12" Green ............ . 

116 12" Amber ........ .. 

t21 TIL Green .. ........ .. 

122 TTt. Ambor ........................ $149.00 

220 14" Color Compos11e........ S179.00 

620 6401<200 RGB ... .. ............... 5439.00 

630 640><200 RGB.. .. ............... 5489.00 

640 720x400 RGB ................. . 


ZVM 1220 Amber ....................... S99.99 

ZVM 1230 Green ....................... $99.99 

ZVM 1240 IBM Amber ............. $149.00 

ZVM 135 RGB ......................... $459.00 

ZVM 1330 AGB.......................$459.00 

ZVM 1360 RGB .......................... CALL 


http:s1749.00
http:S1989.00
http:S1389.00
http:S30ll.OO
http:S-799.00
http:C641Alari)$189.DO
http:S-339.00
http:Sup~rCa.tc
http:ea).$84.99
http:St2ll.OO
http:Sl/49.00
http:Sid&k.ck


Release 3.0 has new features al an unbelievably low price. ECO-C88 now has: 
• 	 Prototyping (the new type-checking enhancement) 
• 	 enum and void data types 
• 	 structure passing and assignment 
• 	 All operators and data types (except bit fields) 
• 	 A standard library with more than 200 functions (many of which are System V 

compatible for greater code portability) 
• 	 cc and mini-make that all but automates the compile process 
• 	 8087 support (we sense the 8087 at runtime - no dual libraries) 
• 	 ASM or OBJ output for use with MSDOS linker 
• 	 Tiered error messages - enable-disable lint-like error checking 
• 	 Fast compiles and executing code 
• 	 Expanded user's manual 
• 	 Enhanced CED program ed itor (limited time offer) 

We also offer lhe following support products for Eco-C88. 

CED Program Editor 
CED now supports on-line function help. 

If you've forgotten how to u ea standard library fum:tion,just type 

in the name of the function and CED gives you a brief ummary, 

including function arguments. CED is a full screen editor with 

auto-nagging of source code errors. muhiplc windows. macros.and 

is full y configurable to uit your needs. You can edit. compile. link . 

and execute DOS command from within the ed itor. Perfect ror use 

with Eco-C88 . For IBM PC. AT and look alik cs. 


C Source for Standard Library 
Contains all of the source code for the library 

functions that are distributed with Eco-C88. ex­ (S2Q if not 

cl uding the transcendentals and functions written with order) 

in assembler. 


Developer's Library s25Contains the so urce code for all library function .• 
including the transcendentals and those wriucn in (SSQ if not 
as cmbler. Perfect for the developer that wish to with order) 
write their own custom functions or learn how 
we implemented the Eco-C88 library. 

ISAM Library s15Contains the code from the C Programme r's 
Library in relocatable format (i.e., .OBJ ) includ­ (SJQ if not 
ing the delete code for the ISAM file handler. 1 ith order) 

C Programming Guide $2Q 
After reading lhc Isl edi tion. 

Jerry Pournelle (BYTE Magazine) s.aid: "I recom­

mend this book ... Read it before trying 10 tackle 

Kernighan and Ritchie." he second editon ex­

pands th is best se ller and walk you through the C 

language in an easy-lo-understand manner. Many 

of the error me ages include reference to this 

book making il a perfect companion to Eco-C88 

for those just starting out wi th C. 


C Self-Study Guide 
(Purdum. Que Corp.). Designed 
for those learning Con their own. The book is filled 
with questions-answers designed lo illust.ra te many 
of the tips, traps. and technique of the C language. 
Although wrinen to complement the Guide, it may 
be used with any introductory text on C. 

C Programmer's $22 
Library 
(Purdum. cslie. Stcgemoller. Que Corp.). This 
be.st seller is an intermediate tex t designed to teach 
you how 10 write library functions in a generalized 
fashion. The book covers many advanced C topics 
and contain many useful additions to your library 
including a complete ISAM file handler. 

Eco-C88 C compiler require an IBM PC, XT, or 
AT (or co mpatible) with 256K of memory, 2 
di k drive and MSDOS 2.1 or later. Call today: 

1-800-952-0472 (forordcrs) 
or 

1-317-255-64 7 6 (tech. info.) 

• 

Ecosoft, Inc. E$. 6413 N. College Ave. • Indianapolis, IN 46220 

TRADEMARKS: ECO-OlK. ECOSOI· I 
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MODEM MYSTERIES REVEALED 

BY DICK POUNTAIN 

BYTE U.K. has finally been magazines and encouraged 
dragged kicking and scream- Our U.K. correspondent horne computer owners to 
ing into the electronic age. use the service. So for several 
This is the second column to years one was faced with a struggles into the electronic age
be wholly transmitted to the 
U.S. over the telephone. 
using a I 200-bits-per-second 
modem. British Telecom's In­
ternational Packet Switching Service. 
and a BIX (BYTE Information Ex­
change) mailbox. The changeover was 
relatively painless despite a certain in­
itial apprehension on my part. Never­
theless. it did uncover one of those 
wonderfully obscure hitches that 
seem to accompany serial cornmuni· 
cations the way that black cats used 
to accompany witches. 

I have owned a 300-bps acoustic 
coupler for several years now. but I've 
never really used it much. One reason 
is that until recently there has been 
little worthwhile to access in the U.K. 
The bulletin boards that do exist 
seem to be filled either with informa­
tion relevant only to various com­
puters that I do not own. or with trivia 
and a puerile form of humor that 
might have escaped from the pages 
of a school magazine. 

But another reason is that the U.K. 
has a lot of catching up to do in com­
munications. Until two years ago the 
state-owned telephone authorities for· 
bade private citizens to connect any 
apparatus directly to the telephone 
network. As a result. the 300-bps 
acoustic coupler represented the state 
of the art in hardware for quite a while. 
unless you were a corporate user with 
a leased line. In addition. the low-cost 
home computers that have dominated 
the market here are seldom equipped 
with serial ports as standard features. 
and this also hindered the growth of 
communications. 

Since the privatization and subse­
quent liberalization of the telephone 
network. some progress has been 

with the WS3000 modem 


made. Direct-connect modems are 
now becoming available at reason­
able prices. and we are even starting 
to see speeds of 1200 and 2400 bps 
full duplex in the latest models. British 
modem manufacturers still complain 
that the approval procedure required 
by British Telecom takes too long and 
hinders their competitive efforts. but 
movement is visible nevertheless. 

Also compl icating the matter is the 
fact that the U.K. has a wider variety 
of communications standards to sup­
port than the U.S. does. Moreover. 
even when our standards appear to 
use the same speed as yours. ours are 
in fact based on different carrier fre­
quencies than yours. Ours are based 
on CCITT standards rather than Bell: 
for example. our 300-bps standard is 
CCITT V21. whereas yours is Bell 103. 

Although our bulletin board sys­
tems are mainly 300 bps. we have a 
major public teletext network called 
Prestel that uses the CCITT V2 3 stan­
dard. which operates at the split rate 
of 1 200/7 5 [that is. I 2 00 bps receive 
and 75 bps transmit) . This cu rious 
standard was chosen because Prestel 
was not designed to be a fully interac­
tive system. It is mainly an informa­
tion source for business data. weather 
reports. and the like. The I 200-bps 
receive speed gives reasonably quick 
screen updating. while the 75-bps 
transmit rate is adequate for sending 
short command sequences to turn to 
the required page. 

With the advent of home com­
puters. several vendors rented space 
on Prestel for electronic computer 

choice of buying either a 
3 00-bps or a 12 00·/7 5-bps 
modem. The split tended to 
be 1200-175-bps modems for 

home computers such as the Sinclair 
Spectrum and Commodore 64. and 
300-bps modems for CP/M users who 
were probably using U.S. telecommu· 
nications software. 

In 1984 the British firm Miracle Tech­
nology Ltd. produced a multistandard 
(i.e .. 300 and 1200/75 bps) modem 
called the Minor Miracle at what was 
then a very competit ive price of just 
over £100. In 1985 the firm followed 
up on the success of this model with 
a new family of WS3000 modems 
that in their various configurations. 
are just about state of the art in per­
sonal computer modems. 

STRANGE INTERACTIONS 
The basic model in the WS3000 series 
operates with the V2 I (300 bps full 
duplex) and V2 3 ( 120017 5 bps) stan­
dards as well as the equivalent Bell 
standards. at a price of £2 50. It comes 
with auto-dial and auto-answer facili­
ties. uses the widely accepted Hayes 
protocols. and is highly intelligent. It 
also has internal storage for 60 tele· 
phone numbers. 

The two more expensive models are 
identical to this model. except that 
they add 1200 full duplex (the V22 
model) and 2400 fu ll duplex (the 
V2 2 bis model). Both lower-priced 
models can be upgraded to higher 
specifications after purchase. 

I decided to purchase the V22 
(ccnt i11ued) 

Dick Pot.mtai11 is a tech11ical aulf10r and soft· 
ware consulta11t living in LD11do11 . England. 
He can be contacted clo BYTE. One P~oenix 
Mil/ urne. Pelerboroi1gh. NH 03458. 
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model. at a cost of £495. because I 
anticipate using BIX a lot. and upload­
ing large text files at 1200 bps rather 
than 300 bps will save money in the 
long run. And to be honest. using BIX 
at 300 bps with my old acoustic 
coupler is a real pain. Most of the 
system's imeractivity evaporates when 
you have to sit drumming your fingers 
waiting for the text to unfold on the 
screen. 

My purchase decision was slightly 
complicated by the fact that Hayes 
launched a U.K. version of their best­
selling Smartmodem 1200 just about 
the time I decided to buy.· priced 
almost exactly the same as Miracle 
Technology's V22 model. However. a 
couple of factors (patriotism apart) 
made up my mind. The U.K. version 
of the Hayes operates only at 1200 
bps full duplex. whereas the WS3000 
operates at every standard you can 
th ink of. including Prestel 's split rate . 
At a more trivial level. the WS3000 
comes with a built-in phone jack to 

connect the telephone handset. 
whereas the Hayes doesn't and so 
forces you to buy a doubling adapter. 

I received my WS3000 V22 in the 
last week of 1985. after a lengthy wait 
due to production delays with the 
plastic cases. It's a smart-looking unit 
and. like the Hayes. slim enough to sit 
under the telephone. It has no 
mechanical controls. just a set of red 
lights that reveal the current status of 
the lines and operation modes. 

I quickly got the unit set up and 
working faultlessly at 300 bps and 
spent a couple of days playing around 
on BIX and various U.K. bulletin 
boards. But try as I may. I simply 
could not make it work at 1200 bps. 
It took a while to discover th is fact 
because a lot of commands and vari­
ous registers can be altered on the 
device. and I had to play around for 
several days to be convinced that I 
was using the modem correctly. It is. 
in fact . very easy to use. and most of 
the stuff I was doing was quite irrele-

Application Program 

Unmodified --·-­
DOS Applcation --'t·-­

X-VIEW86--'t•-­

DOSDebug 

Dynamic Execution --·-­

lnfonnation 

X-VIEW 86 profiles the 
execution ofDOS soft.ware, 
and displays information 
needed to improve program 
performance, identify 
compatibility issues, and 
pinpoint conversion 
problems. 

n o BYT E · IUNE l986 

vant. but I discovered that only later. 
The symptoms were simply that at 

any speed involving 1200 bps (includ­
ing 1200175 and 1200 full and half 
duplex) only garbage appeared on 
the screen. even though it was clear 
that the modem was dialing correct­
ly and logging on successfully to the 
various services (including BIX). The 
obvious conclusion to draw was that 
the 1200-bps chip in the modem was 
faulty. but some hunch told me that 
this wasn·r so. If that were the case. 
how could the modem dial and log on 
correctly? A painful process of detec­
tive work began. which involved 
several phone calls to Miracle Tech­
nology's patient and helpful customer 
service department. 

The first two things to suspect when 
raced with an RS-232C-related prob­
lem are always communications pa· 
rameters and cabling. It was easy 
enough to try all the possible com­
binations of parameters. and the 

{WltlillMdJ 

86 

Profiles DOS application software and solves 
problems Debug can't touch. 
X-VIEW 86 Is a DOS software X-f'ay machine. 
X-VIEW 86 monitors internal software operations 
during execution to help you debug. test, port, or 
convert programs. X.VIEW 86 adds new features to 
Debug to profile either your own applications 
software or top.sellers like 1-2-3®. You get fast, 
reliable results. 

Real solutions to technical challenges. 
save hours of time-consuming. tedious work using 
data from X-VlEW 86's built-in reports that identify: 
• Execution hotspots • 1/0 port references 
• Segment usage • Interrupt calls 
• Memory map references • Instruction set usage 
Report Information is displayed on screen. And new 
breakpoint commands added to Debug stop a 
program on: 
• 1/0 port references • Memory data 
• Interrupt calls refefences 

Hardware and software requirements. 
X-VIEW 86 runs on the IBM PC and compatibles with 
DOS Debug 2.0 or 2.1. Even if you use a different 
debugger, X-VIEW 86 turns Debug into your program 
profiler. And it's not copy protected. 

Priced at an affordable $59.95. 
Get a whole new outlook on your work with X-VIEW 
86. We've made it easy. Order today by calling 1-800. 
221-VIEW (in Texas, or outside the U.S., ca111-214­
437-74U). We accept visa, MC, DC, and AmEx cards. 
Or order by writing to: McGraw-Hi ll CCIG Software, 
8U1 LR! Freeway, Dallas, Texas 75251. X-VIEW 86 is 
just $59.95 plus sales tax and $3.00 shipping 
($9.00 outside the U.S.). Be sure to include credit 
card number and expiration date with mall orders. 
Orders paid by check are subject to delay. To order ca ll 

1-800-221-VIEW 

~'J~ McGraw-Hill CCIG 
1!nl'll Software 
8111 LBJ Freeway, Dallas, Texas 75251 

X-VIEW 86 is a trademark of McGraw·Hil. Inc.; IBM i5- a regis.tered 
11a<1emarl< of International Business Machines; 1·2·3 i$ a registl!IM 
trademark of Lot"" DIM!topmont Corporation. 
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'1\ttention shoppers.Ourimage processingdept. 

has been expanded again.Repeat..!' 


Welcome to Data Translation, home ofth image processing board. real-time applications requiring user-defined convolutions, histo­
Hereyou'll find the industry's most complete line ofproducts for the grams, frame averaging, windowing, aritluneticand logic operations, 
IBM PC, IBM PC AT and the MicroVAX 11. graphic overlays, and even video animation. And all at prices that are 

Data Translation can furnishhigh and low resolution products for often assumed to be misprints at first glance. 
Naturally, you can depend 

on our standard five-<lay 
delivery and extensive 

software support. 
Have aproductive day and thank 

you for shopping Data Translation. 

Call (617) 481-3700OIZ803 
LowCOSl 
frameGra be1 

DT2851+ 
012858 
High Resolution 
Frame G1abbe1 
~nd Amil i;uy 
Fram~ Processo1 

012603 

IBMPC , 
PCXl 
PCAT 

teM PCAT 

256x256 64 Yes Yes 8' Yes Yes 

512x512 256 \\ls e· 

1bulre1 
256x256>:8 
(64 Kbytes) 

2bullers. 
512x512x8e<1ch 
(512 Kb)'tes). 
and 1butter. 
512X512x16 
\512 Kbytes) 

1butler 

\'es Yes Yes Yes 

VIOEOLAB 
PC SEMPER si 495 

012851 
OT·IRIS $2995 

DT2858 
$1495 

Corning
LO'wCosl MicroVAX II 256x256 64 256x256xB $1895 ee our new 646 pg. 
f1ame Grabbei (64 Kbj1eS) SO on 

cata log/handbook or 
see u inGoldBook 

M_ -'-.-W-ilh-O-T2-85_9_EJ-gh-'1-Cha- m- el-Vi-doo,__ult-lplexe._r_($39--'--5-) --'-.__-'-_,_-'-__...-----...__.__..__.__..___ _ _,_ _ ___, 1986. Or call fo r your 
··All lrame processm boa1ds operate In near·1eal-limewith 16·bit tnlernal accuiacy,all 512x512 lramc grabber boil1ds process in real -lime wi th ~ -bil and personal copy today.

8·11il in ternal accuracy 

World Headquarters: Da1a Translation, Inc .. 100 Locke Dr.. Marboro, MA 01752 (617) 481-3700 Tix 951646. European Headquarters: Data Transla1ion, lid.. 
13 The Business Cenlre. Molly Millars Lane. Wokingham Berks, RG ll 2QZ, England Tix: 851849862 (#0) In Canada (416) 625·1907. IBM PC and IBM PC ATare 
registered trademarks ol IBM. MicroVAX It is a registered trademark of Digita l Equipment Corpora tion. Da ta Transla tion is a regislered trademark or Dala Translation, Inc. 

lnqufry !Oil IU E 1986 • BYT E 321 



BYTE U.K. 


cable had been specially made to fit 
my serial port. Both checked out OK. 

Next I presumed that my commu­
nications software was at fault. Trying 
several different packages. including 
the communications module of Sym­
phony. convinced me that this was not 
the case. 

Then a clue appeared. After a 
benchmarking session one evening. 
while the stopwatch was still in my 
hand. it occurred to me to time the 
rate at which the garbage emerged 
from the modem. A convenient stan­
dard text source was at hand in the 
shape of the modem's internal tele­
phone directory This can be listed by 
sending the command ATN? to the 
WS3000. and it worked fine at 300 
bps but produced garbage at 1200 
bps. The stopwatch revealed that the 
garbage was indeed being trans­
mitted at 1200 bps. and a character 
count of the directory revealed that 
only one character in four was getting 
through properly. hence the garbage. 
This suggested that my serial port 
might not be receiving properly at 
1200 bps. Discussions with Miracle 
Technology further encouraged this 
theory. 

My workhorse computer is an IBM 
PC with a serial port provided by a 
Microsoft Systemcard multifunction 
board. A friend lent me a brand-new 
serial card. and I replaced mine with 
it. It displayed exactly the same 
symptoms. At this point. having put 
my own board back in place. I gave 
up rational thought and howled at the 
moon for a while. 

Eventually, my courage returning. I 
decided that since the top of my com­
puter was still off. I would take the 
whole darned thing apart bit by bit 
until I made it work. One by one. I 
removed boards from slots and tested 
the modem by logging on to BIX. 
When I removed the Microsoft Mouse 
card. the modem worked like a charm. 

Those of you who have the bus ver­
sion of the Microsoft Mouse know 
that the interface card has a jumper 
on it with four positions that Jet you 
choose which hardware interrupt the 
mouse will operate with. My mouse 
is an early version. and the jumper is 
not documented in the manual (it was 
mentioned on a piece of loose paper 

122 BYTE • JUNE 1986 

ITEMS 

DISCUSSED 


WS3000 V22 P ROFESSIONAL 

M ODEM .. . . ...... ........ £495 
Miracle Technology tU.K.) Ltd. 
St. Peters St 
Ipswich IPl lXB 
England 
Tel: 10473) 216 141 

BRITISH T ELECOM PACKET 

SWITCH STREAM 

British Telecom 
Customer Service Group 
G07 Lutyens House 
1·6 Finsbury Circus 
London EC2M 7LY 
England 
Tel : 101) 920 0661 

in the box. which I lost within a week). 
The jumper had actually been moved 
once. when I tried out Digital 
Research's GEM. because the GEM 
manual clearly tells you to set the 
mouse on interrupt 3. I had. though. 
subsequently moved it back to 4. 
Moving it onto interrupt 3 again 
solved my problem. and both mouse 
and modem now work just fine. 

There must be a moral to this story. 
but I don't know what it is. Perhaps 
you could say it"s a warning that these 
open-architecture machines. of which 
we are all so much ln favor nowadays. 
are not an altogether unmixed bless­
ing. Maybe the ideal wou ld be a 
closed machine that got everything 
right the first time. 

T HE WS3000 
The phantom bug having been 
defeated. I am now very happy with 
my choice of modem . The WS3000 is 
a very smart modem indeed. and the 
days of wrestling with an acoustic 
coupler (the handset popping out of 
the cup halfway through a call) seem 
like the dark ages. 

The modem responds to com­
mands that for the most part are the 
same as those of the Hayes Smart­
modem. All such commands are pre­
fixed by the letters AT (for attention). 
and the modem squeaks through its 
loudspeaker to acknowledge that its 

attention has been gained. A set of 
32 nonvolatile internal registers holds 
all the modem's parameters. and most 
of them can be read and written by 
the user. After you·ve messed them 
up so badly that the modem no 
longer works. the command ATZ will 
restore th~ original factory settings 
from ROM. for which 1have been truly 
grateful severa l times. 

The WS3000 differs from the Hayes 
Smartmodem in that it supports many 
more communications modes. There 
are 21 in all. when CCITT and Bell. half 
and full duplex. originate and answer. 
equalized and unequalized are taken 
into account. The six registers 52 5-30 
hold codes that determine what set­
tings will be used for each of the 
speeds: 75 . 150. 300. 600. 1200. and 
2400 bps. When the modem receives 
its first AT command during a session. 
it senses the speed being used and 
copies the appropriate code from one 
of these registers into SI 8. the currenr­
mode register. So the user can fill 
registers 52 5-30 with the codes to be 
used as default settings. If visiting 
America. for example. I would load 
the appropriate Bell standard set. 

In auto-answer mode the WS3000 
is speed-sensing; in other words it 
tries to determine what speed the 
caller is using by compari ng the car­
rier tone with all the ones it knows 
about. starting with the fastest. I 
haven't yet been able to test this facil­
ity as I don't get many calls from other 
modems. 

One very powerfu l feature is the 
provision of a parallel control port. 
This port is brought out on the back 
panel of the case as a 26-pin connec­
tor and can be configured by soft­
ware to emu late a Centronics printer 
port or a variety of other 8-bit ports. 
By writing suitable software (which 
can be put in ROM and added to the 
command set) . you can use the port 
for remote control of machinery and 
instruments. It's possible for an instru­
ment hooked up to the port to auto· 
dial a number and send its readings. 
or for a machine to auto-dial engi­
neers and make a fault report. Those 
who are enthusiastic about the home 
of the future could use it to alter the 
central heating. for example. or reset 

(co111i11uedl 



Actually, we give you two things free. 
Our source code. And your freedom. 
Just buy part or all of our excellent integrated 

business accounting system, the SBT Database 
Accounting Library. 

We1l give you our source code absolutely free. 
Which, in tum, gives you the freedom to 

customize our software to fit your business needs. 
Say, for instance, you want to change the 

way a management report is formatted. Our free 
source code enables you to change it. 

What's more, the change will be quick and 
simple because our software is written in easy-to­
use dBASE. 

In fact, the entire SBT Database Accounting 
Library runs with dBASE III or dBASE II,* so you 
get the power and flexibility of those best-selling 
programs. Plus the freedom to use any computer 
that runs dBASE. 

The SBT Database Accounting Library. 
Great software and freedom. All in the same box. 

dOrder 
dlnvoice 
dStatement 
dPurchase 
dPayable 
dPayroll 
dLedger 
dAsset.s 
dProject 
dBackup 

~ 
~ 

i!i·@tiiiloifM 

Call today for our demo disk and brochure. 
(415) 331-9900. 

THE SBT DATABASE ACCOUNTING UBRARY. 
dProfessional Time & Billing $395 

Sale.s Order processing $195 
Billing/ Inventory Control $195 
Accounts Receivable $ 95 
Purchase Order $195 
Accounts Payable $295 
Payroll / Labor $395 
General Ledger /Finance $395 
Asset /Depredation $295 
Project/ Job Accounting $395 
Menu / Backup $ 65 

Three Harbor Drive 
SausaJito,CA94965 
(415) 331-9900 

CaII today for the name of the SBT consultant 
in your area. 

Free source code 

in every box. 


Compiled and Multi-User versions also available. dBASE Ill and dBASE II are regis tered trademarks of Ashton-Tate, Inc. Copyright 1985, SBT Corporation. 
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the burglar alarm while on vacation . 
I have found the WS3000 to be as 

transparent as a modem can be. I use 
a simple dumb-terminal program. 
configured to 1200 bps full duplex: 
the WS3000 then sets itself to th is 
speed automatically. My keyboard 
enhancer program. Software Research 
Technologies· SmartKey. assigns 
modem command strings (e.g.. 
ATDN1 for "dial stored phone number 
I .. ) and log-on strings to single keys, 
so I can get onto BIX with just two 
keystrokes. one to get a PSS (Packet 
SwitchStreamJ line and the other to 
do all the logging on. Borland's Side­
Kick serves as an editor and, with its 
Paste facility. a means of transferring 
documents. 

A nice bonus is that SideKick lets 
me use the WS3000 as an auto-dialer 
for both voice and data ca lls. By keep­
ing all my phone numbers in Side­
Kick·s PHONE.DIR file. I can search 
the directory for a number and dial 
it by hitting a carriage return. This is 
a pretty good test of the WS3000's 
Hayes compatibility. since SideKick is 
designed to work wi th the latter. 

This string-and-sealing-wax setup 
works just as well as any of the expen­
sive blockbusting communications 
programs I've seen. The only feature 
I miss is the ability to call the terminal 
program. SideKick-style. from inside 
another application. and I understand 
that there are now products in the U.S. 
that will do this. 

COMMUNICATING IN THE U.K. 
Before I finish. a li ttle elaboration on 
British Telecom·s Packet SwitchStream 

network would be useful. especially 
for British readers who are con­
templating joining BIX. 

The British Telecom services are 
called Packet SwitchStream (PSS) and 
International Packet SwitchStream 
(IPSS). and both can be obtained 
merely by opening an account. just 
like a regular telephone account. The 
cost of opening such an account is 
very reasonab le indeed-a one-time 
connection charge of £2 5 and a 
quarterly rental charge of £6.2 5. For 
this you receive a password called 
your NUL or network user identity. 
which will be recognized at one of the 
Packet Switching Exchanges that are 
situated in all the U.K. 's ma jor cities. 
You also get an NUA. or network user 
address. by which other modem users 
can reach you . 

By dialing the number of your 
Packet Switching Exchange (a local 
phone call) and giving your NUI. you 
wil l be connected to a computer 
called the PAD (packet assembler/dis­
assembler) . Once connected to the 
PA D you can gain access to other 
users or networks in the U.K .. or 
abroad by entering their NUA just like 
a telephone number. For example. 
BIX can be accessed via the U.S. 
l'ymnet network. whose NUA is 
31069. 

With packet switch ing. your mes­
sage is chopped up into small packets 
(usually 128 bytes). and these packets 
are then mixed in with packets from 
other users and sent over a high­
speed data link. Each packet contains 
an address that enables your whole 
message to be reassembled again at 

the other end. By this means the data 
rate of the system can be kept very 
high. and so the cost to you is low. 

For example. if you dial the U.S. 
directly by public telephone it costs 
about £4 5 per hour; most of the time 
is wasted. too. since the gaps between 
words (or typed characters in a data 
call) are much longer than the actual 
information. With packet switching 
there is no such waste. and the cost 
is much less. 1\tmnet. for example. 
costs £4.80 per hour and £3 per 
kilosegment (!000 packets) trans­
mitted. To that you add the cost of the 
local phone call to your PAD. which 
goes on your ordinary phone bill. In­
land calls on PSS and European calls 
are much cheaper still. 

Assuming you have an IPSS ac­
count. the complete sequence to ac­
cess SIX from the U.K. is as follows: 

< your own NUI > 
A9 31069 to get onto l'ymnet 
BYTENETI at the l'ymnet prompt 
MGH password 
BIX to log onto BIX 

To go through the registration pro­
cedure. type new when BIX asks for 
your user name. You'll need a Master­
Card or Visa (Barclaycard) credit-card 
number to pay the registration fee. so 
have it on hand before you start. Any 
BIX users who want to reach me can 
send mail to dickp. 

!Editor's 11ote: Starling with last month's 
colum11 . BYTE U.K. is available on BIX in 
tfie Byte.uk conference. Dick encourages 
readers to add comments and queries about 
fiis columns to tfie conference.] • 

mainframe powered CROSS ASSEMBLERS now under Ms-aos 


The UniWare"' famtly of cross as- 1 $295 COMPLETE Software Development 
1 1semblers. Fully relocatable, of course, ~-------UC1eS_°"_•_Ass_...,_- Systems, Inc. nc_ ___,, 

but absolute listings are no problem, Intel 8086. 80186, 80286, (312) 971-8170 
8051, 8048, 808015, 6041even in loads with many source files. 

Visa & Master Charge Accepted (U.S.A.) Motorola 68000, 68010, 68020, 68HC11,With a linker so capable that even mul­ 6809, 6805, 6801. 6800 England: Unlt·C, Ltd., (0903) 205233 
tiple overlays are a breeze. Lots of Hitachi HD64180 , 6305, 6301 

Zllog ZBO, ZS Mlnlmum 32()1( memory nlCOmrnended; discounts availabl!J Qnmacro power. And all tools have un­
purchase$ Q1 mulllple llS5emblers; prices •ubject to change

limited symbol capacity. ~--------------' withOOt notica. MS•OOS ~ ~ trodemar~ ol Mlctosc~. 
Others 6502, 1802, TMS7000, 3870/F8 
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It's simple. Buy one copy of R:base™ 5000 
through any of the regular retail channels, 
from April 15th until June 30th. Then, 
send us your proof of purchase, and bingo! 
We'll send you another copy, free. Docu­
mentation and all. Just like that. 

Here's your chance to double your 
productivity with the database manage­
ment program that Datapro calls the best 
in the business. Use both copies at the 
office. Or bring one home. Give one to a 

• 


friend (or split the cost!). There are lots of 
ways you'll come out ahead. 

Just send us your warranty card and a 
copy of the ales invoice (showing your 
name and date of purchase) to Microrim, 
P.O. Box 2606, Redmond, WA 98073. And 
start enjoying twice the benefits of the best 
DBMS around. 

Oh sure, there are probably other ways 
you could get free copies of R: base 5000. 

But none lets you sleep so well at night. 

R:BASESOOO 
FROM MICRORIM 

Ua tapro Rc por1 on Microcu mp111 cr> is published monlhl )• by U:i rnpro Rcscurch Corporu1io11 . 
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The personal computer that 

continues to raise 


high performance to new heights. 

Hyou work with high volumes of 

information, you need answers fast. 
Which is why IBM created the Personal 

Computer AT~ The PC designed to push 
high perfonnance even higher. 

The power of 

Advanced Technology. 


Tum on the power, and you'll notice the 
advances right away. 

To begin with, the Personal Computer AT 
can compute with astonishing speed. That's 
something you'll appreciate every time you 
recalculate a spreadsheet. Or search 
through a data base. 

It can store mountains of infonnation­
up to 15,000 pages' worth-with a 30­
megabyte "hard file" (fixed disk). And 
when business gets bigger, you can double 
your capacity to 60MB with a second hard 
file. 

Advanced Technology 
advances again. 

Fast as it is, new models of the Personal 
Computer AT run up to 33% faster. 

Plus, you can now select an enhanced 
keyboard. It has separate cursor keys, a 
separate numeric keypad (for easier data 
entry) and twelve function keys. It also has a 
main typing section patterned after the classic 
IBM Selectric im keyboard, which makes word 
processing easier than ever. 

In addition, you can also choose a new 
option that lets you use 3.5-inch diskettes 
with your Personal Computer AT. 

Family ties. 

The Personal Computer AT is compatible 
with the IBM PC and PC/XT. So it can run 
many of the thousands of programs written 
for the IBM PC family. 

And with new IBM products, the Personal 
Computer AT can more easily communicate 
with other PCs. 

IBM's networking options, for example, 
let you share files from a variety of popular 
programs. 

While the IBM PC 3270 Emulation pro­
grams let you retrieve information from a 
mainframe. 

You can al o use the Personal Computer 
AT to run IBM PC XE IX™ -an enhanced 
multi-user, multi-tasking operating system. 

A powerful value. 

Only the Personal computer AT offers 
these capabilities and IBM's commitment to 
quality, service and support. A combination 
that can't be cloned. 

Better still, you'll find that the new 
models offer higher performance without a 
higher price. And ifyou qualify, you can 
conveniently charge your Personal Computer 
AT on IBM's Credit Card. Or lease one with 
the IBM Commercial Lease Agreement. 

See the Personal Computer AT at an 
Authorized IBM PC Dealer or IBM Product 
Center. Or call your IBM representative. 

For the name of a store near you, call 
1-800-447-4700. In Alaska, call l-800­
447-0890. 

The IBM Personal Computer ;IT, 

for Advanced Technology. 


Lillie Tramp, character licensed !lo/ Bubbles Inc., s.a . 

IBM, PC/XT and Personal Computer AT are trademarks of lntematiOnal Business Machines Corporation. XENIX~ is a trademark of Microsolt Corporation. Based on SYSTEM v. 
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KissYour Dai eel 

Goodbye Forever 


It's had agood life. but it's time to bury your old 
printer. Because now you can have a KISS™ instead. 
It can take the place of your dot matrix and 
daisywheel printers- and you'll never miss them. 

KISS is the first intelligent laser printer that's both 
smart and simple. And at the unbelievably low 
price of Sl.995 •. it won't put you in the hole. 

KISS is sophisticated. It's ten times faster than 
your old daisywheel and dot matrix printers. And 
it's very quiet. It produces crisp. near typeset­
quality output at up to 400 characters per second. 
And it has its own cut-sheet feeder. 

KISS has nine resident fonts. You can mix them 
on a single page. and even on one llne for a lively 
style of your own. 

Plus. it's smarter than your 
old printer. It works with 
WordSta~ Lotus® and any 
other software that will print 
to a Diablo 630~ Epson 
FX 80® and OUME Sprint.® I 
And at up to 6ppm. KISS is 
unmatched in efficiency and 
versatility. 

Aren't you dying to have aprinter that can 
perform like that? 

KISS is just one way OMS is meeting today's 
needs with proven technology. 

Call us toll free at I-800-245-KISS.Or write: 
OMS INC.. PO. Box 81250. Mobile. Alabama 36689. 
One Magnum Pass. Mobile. Alabama 36608. 

BMS 
Print Systems With Imagination™ 

Inquiry 282 

• TNsp<iet cood., lliedclme>I.: U<l>l<d SQres orly 
1M:NdSli11 l5 .. iqtSter<.'d lradcmark ot Micropro anterruiuonal lol:us ts .ii •e.eistetl'd tradcmart ol ~ 
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UPGRADE FEVER 

BY EZRA SHAPIRO 

Writing this month's column printer ever made. WordStar 2000 Release 2,has not been fun. None of Yet I remain unsatisfied. 
the products is new; you and Part of the problem is the in­
I have seen them all before. dBASE III Plus, Volkswriter 3, terface. loosely (very loosely) 
So I've been faced with a 
tough question: Should I 
base my evaluations on how 
the products have changed. 
or should I treat them as if they were 
brand new? Well. I've taken the dumb 
way out and tried to do both. 

IN THE CENTER RING 
Imagine you 're at the circus. It's time 
for the moment you've been waiting 
for-the elephant act. The elephants 
come marching out They dance. They 
wave their trunks in the air. They roll 
giant colored balls across the ring. 
And then-the grand finale! The over· 
head lights dim. A spotlight shines on 
a curtain at the far side of the ring. 
which opens to reveal an elepha11t on 
roller skates! Fantastic! The crowd 
cheers! The elephant ra ises his trunk 
and slowly. majestically, skates around 
the ring. He's not very steady. but he 
manages to maintain his balance. You 
notice the expression on his face: he 
looks sad. Everyone applauds; you go 
home thinking about that poor. sad 
elephant. 

A year later the circus comes to 
town again. You·ve been reading 
reports in the local paper about how 
the elephant act has been improved 
(or "enhanced:· as we say in the com­
puter biz). You go to the performance. 
You watch the elephants: strangely. 
nothing seems very different from last 
year. On schedule. the lights dim. the 
curta in opens. and out comes that 
same forlorn elephant on roller 
skates. only t~is year the roller skates are 
motorized! The sad elephant buzzes 
around the ring (steadier than last 
year because he doesn't have to 
pump his legsl. The crowd cheers. You 
feel cheated. You shake your head in 

and Keeprrack Plus 
disbelief. and ... 

. . . and you put WordStar 2000 
Release 2 back on the shelf. that's 
what. 

Yes. friends. WordStar 2000 Release 
2 (MicroPro. $495) is with us at last. 
with all the charm of an elephant on 
motorized skates. It's faster than last 
year. to be sure. although it's still so 
ungainly and hungry for disk space 
that I wouldn"t recommend running it 
on anything less than an IBM PC AT 
with a fast hard disk. The fact that 
MicroPro is so concerned about 
speed that it's offering a RAM version 
for users with 512 K bytes or more 
1sent as a premium when you mail in 
your registration card) is a signal to me 
that the program still has problems. 

After several weeks with the prod­
uct. I find it clumsy. overdesigned. and 
uninviting. although the list of features 
looks terrific on paper. The program 
isn't absolutely ghastly. but I can't 
come up with a reason why I'd want 
to use it. 

In all fairness. the program does give 
you everything you need for profes­
sional word processing. plus a 
number of bonuses. The docu menta· 
tion is clean . and the tutorials on disk 
are helpful. CorrectStar is still an 
excellent- and possibly the best-i n­
tegrated spelling checker. The data­
base-like mail-merge feature is very 
nice. as is the abili ty to store layout 
formats. You get great macro/abbrevi· 
ation facilities. TWo new features. 
arithmetic functions and multicolumn 
layouts. are welcome add itions. And 
MicroPro supports just about every 

based on origina l WordStar's 
use of Control-character 
prefixes. The prefixes have 
been changed to be more 

mnemonic: block operations are trig­
gered with Ctrl-B. exit options with 
Ctrl-0. This makes more sense than 
the original. which used Ctrl-K for 
both. As a result. a veteran WordStar 
user like myself finds the landscape 
of WordStar 2000 familiar but unset· 
tling. MicroPro contends that the tran­
sition is easy: I argue that if I'm going 
to have to learn a new system. I might 
as well learn something entirely new. 

Menus or submenus fill nine lines 
at the top of the screen. Add the 
status and ruler lines. and nearly half 
the display is gone. This was ugly 
when WordStar did it; why not change 
with the times? I'd vastly prefer almost 
any other system-pull-down menus. 
pop-up menus. a command line. or 
anything that doesn't cause as much 
visual clutter. 

I suspect that what I'm encounter­
ing is part of a master plan to make 
the program easi ly grasped by the 
computer-un initiated in the business 
environment. After they become 
adept. the theory goes. they can turn 
off all the visual noise and get on with 
life. Well. I'm what is known as a 
"power user"-I don't need all the 
help- but I'm learning. too. and every 
time I have to ask a question I'm 
forced to confront all this stuff. There's 
no way around it. 

Drawing another analogy. I expect 
a top-of-the-line word processor to 

(GOlllimledJ 

Ezra Shapiro is BYTE's West Coast bureau 
chief. He can be amtacted do BYTE. 
McGraw-Hill. 4 2 5 Battery SI.. San Fran· 
cisco. CA 94 I I I. 
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behave like a luxury sports sedan. I 
want good handling. quick response. 
fast acceleration to cruising speed. a 
sense of security and comfort. and I 
don't want convenience features to 
distract me from driving. The parallels 
to word processing are obvious. If 
WordStar 2000 were a car. it would be 
a limousine with tail fins. 

With Release 2. WordStar 2000 has 
become an acceptable word pro­
cessor at last. but there are at least 
half a dozen word processors on the 
market I rank as outstanding. includ­
ing WordPerfect. XyWrite. MultiMate. 
Framework. Volkswriter. and even low­
ly. original WordStar (which you can 
get with CorrectStar) . If you want to 
settle for "acceptable." be my guest. 
But think about that elephant. 

AN IMPORTANT PRODUCT 
Make no mistake. when you buy 
dBASE !II Plus (Ashton:rate. $695). 
you're not just purchasing a database 
management program-you're joining 

an institution. Over the years. the 
dBASE phenomenon has grown from 
a small cult happening to a massive 
superstructure. Although Ashton.:rate 
has built strong customer loyalty by 
providing excellent support for the 
product. you don't need it. Just look 
at the number of dBASE books. 
dBASE users groups. dBASE bu lletin 
boards. dBASE consultants. dBASE 
utilities. dBASE program generators. 
dBASE compilers. dBASE ... you get 
the idea. I often find myself recom­
mending the program not because it's 
particularly suited to a given use. but 
because of all the support. There's a 
snowball effect. too. As dBASE 
becomes increasingly dominant. 
fewer competitors have the guts (or 
the budget) to challenge it head on, 
so they attempt to chip away at the 
edges of Ashton!fate's market. As a 
result. I could probably pick out prod­
ucts that beat dBASE in any specific 
category (this one has a better query 
language. that one is more portable 
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to minicomputers and mainframes. 
the other one is easier for a novice. 
and so forth). but nobody beats 
dBASE overall. 

Each upgrade to the original dBASE 
product has broadened its scope. The 
current move. from dBASE Ill to 
dBASE Ill Plus. adds the regular per­
formance improvements {has a data­
base manager ever been enhanced 
without an announcement of faster 
sorting and indexing?). networking 
capabilities. a few new programming 
commands. rewritten documentation. 
and a mild sprucing up of the user in­
terface. 

The networking will further solidify 
the product's position in the business 
community. You have file and record 
locking. eight levels of password pro­
tection. and encryption/decryption on 
any network that runs with PC-DOS 
3. I. including networks from 3Com. 
Novell. AT&T. and IBM. Since I didn't 
have access to anything but a few 
single-user computers. I have no idea 
whether any of this works. but it sure 
sounds impressive. 

As to the other stuff. I have mixed 
reactions. I've never found dBASE all 
that difficult to use in its rawest form. 
the infamous '"dot prompt" interface. 
At that level. the program works like 
a language. and you can accomplish 
a lot with a limited number of com­
mands. It's a bit confusing at first. but 
you can build a pretty straightforward 
card file without too much effort. 
Things get trickier as your needs 
become more complex. but if you can 
take the time to learn gradually it's no 
big deal. 

However. software companies seem 
to feel that they have to prove that 
their products can be operated by the 
subaverage dunderhead. so Ashton­
Tute has bolted on a "Framework-like" 
menu system. a query aid. a view 
mode. a Screen Painter. and an Ap· 
plicatlons Generator. It's here that 
dBASE Ill Plus lacks punch. 

The menu system is okay. but data­
base manipulations are rather arcane. 
and the menus will not save you from 
yourself if you don·t have a clear idea 
of what you're trying to accomplish 
and how the program works. They do 
save a little time when you're building 

(conlinued) 
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The Best cBook 
A Powerful c compiler 

A good C book just isn't complete without a good C ompilcr 
to go with it. Thal's why we give you both, You get a comprehensive 
4;0 page book and a standard, full feature C compiler. !e's 
everything you need to take advantage of this powerful, portable 
language. 

Our book is filled with sample programs. You'll learn how to 
use pointers to functions with a program char computes the time 
value of money. A simple data base program Ulu trates dynamic 
memory allocation and linked lists. Sample programs are included 
with the de ription of all functions. 

Our compiler works fast because it makes only one pass 
through your program. Unlike other Ccompilers, it doesn' t require 
a separate program to control the compi.le process. And it won'c 
wear out your disk drives creating intermediate files. One fast pass 
and }'Ou've got an object fiJe that's n.>ady to be linked. 

You also gee our fast I.inker and an extensive library ofstandard 
C functions. In addition to the portable C funclions you get a large 
number of computer specific functions o you won't have to write 
tJ1em yourself. TI1e library includes an interface to the BOOS and 
BIO routines so you can easily add your own special functions 
when the job demands it. 

You can' t learn to program in C without a good book and a 
good compiler. You can buyotherCbooksbut theydon'c include a 
compiler. You can buy other C compilers but they don't include a 
book. Either way you pend a lot of bucks and the compiler might 
not do what tJ1e book says it should. With MIX C you don'c have ro 
worry. You get both a good book and a good comiler for just a few 
bucks. And we guarantee that the compiler does wha1 the book says 
it should. 

language Features 	 Functions 

""" CJDnbuf fmr grt""'g iuscli movrncm replace Sttal• Data Types: char, short, asm anc rerror g~dseg lsaltrl open repmcm stnmp ...~ 005 mush gctd 1$d111lt re1"iod stttpyinc, unsigned, long, floor, ~Wl cpyttr fRtu putd lslower ~!t right$ strleo 
double, void pe""ra1of fllcn.o getd:ue !sprint rindcx SlnlC21 

atol """"' fil<'lr.ilp gdtlme lspund pokr nndircursblk strncmp 
ato.I cunllln find getI ls5pace poseurs scaol Stmcpy
bdos Cllf$COI floor pud lsupper pow Sttbu! strsaYC 
bdosx CtJl'S.fOW fopen ltoa print! setb\1Jsl2 S)-"Stctm

extern, static, register blos <'11J'SOIT pu1c setcolor tolowcr 
• Data Classes: auto, 

~rind' =~ r;nrcssbl0$X cunon Ut$ octmodr pu1""3r setdatc 1oupper 
c:illoc dclet" :.ad len put< .otttlmr ungctc8""'Typedef, Struct, nioo, 	 cell drand frcr log purw setJmp• 	 drtt cxtt f'reOJ)"ll ~12 logJO rand Sttmem ~~fi~b

Bit Fields, Eoumeratioos ch<Un exed (sonf bc:1ptrap read sin 1'-TiCC ~;.,~!Upchar.Jcter ctxccv £$t,ck l"C'ldaltl' sound wrUc<hs 
chdlr 4'xll fteU ~YJ: 1lli11.loc reach •prinl! xmembrg• Strucrure Asslgruneot, ch.mod cxllm$g fwrl1r lnp alloc write.ch sqrt memend 
clearett exp £C1C Ins~ matbtnp ttaddO< S.talld xmemget 
close fat.. Retch lofilttt mid$ writcdot !l3anf xmcmput

Structures 	 drscrn rc:Jose putch ls:dnum mkdl.r realloc .ucbiz xmovmem 
<mp<tr fdopen getchar lulpba modi raiame Str$ _.exit 

Passing/Returning 

MIXE t 
When you're programming in a high 

level language you need a high powered 
editor. That' why we created the MIX 
Editor. It's a powerfuJ split screen text 
processor that works grt.>at with any lan­
guage. It has auto indent for structured 
languages like Pascal orC. It has aut0ma1ic 
line numbering for BASIC. It even has fill 
and justify for English, 

You can split the screen horizontally 
or vertically and edit rwo file at once. You 
can move text back and forth between the 
rwo windows. You can al o crc:ne your 
own macro commands from an assonment 
of over 100 predefined commands. It 

30 Day Money Back Guarantee 

Editor ---- (29.95) 

c ---- (39.95) 

C& Edi tor - --- {54.95) 

ASM tiliiy 
 ____ ( 10.00) 

TX Residents ---- (6. 125% sales tax) 

Shipping ____ {sec below) 

Total 

0 Check 0 Mon<-'Y Order 0 MC/Visa 


I • Exp __ 

I Sb.lpplng Charge : {No chasge for ASM tiliiy) 

USA: S5/0rde:r Canada: SI O/Ordcr 

Ovc:rscas: SI 0 / Editor • S20/ C • $30/ C & Editor 

come configured like WordStar but you 
can cuswmi:ze ic t0work like ocher edlrors 
or word processors. 

The editor works terrific with our C 
compiler. The M DOS/ PCDOS version has 
a macro for compiling direct from memory. 
If your program has an error the editor 
positions the cursor to the error and 
displays an error message. You can also run 
o ther programs and execute DOS com· 
maods. Because the editor works so well 
with our C compiler we w.tnt to make sure 
you have both. For a limited tlrne we're 
offe.ring the eClitor for only '15 when 
purchased with the C compiler. 

NOT COPY PROTECTED 

D P DOS/ M DOS(2.0orlatcr) 
0 IBM PC Single Side 
0 IBM PC Double Ide 
0 'f:111dv 2000 
0 8 Inch 
0 Otl1cr ----- ­

0 CPM 80 (2.2 or later/ Z80) 
0 B lnch 
0 K:lypro U 
D Kaypro4 
0 Appk {Z80) 
0 Osborne ISO 
0Osborne100 
0 Morrow MO II 
0 O~cr ----- ­

Name 

1 
The ASM utility allows you to create your own 
assembly language function libraries. It works 
with Microsoft's MASM or M80 assemblers. It 
provides macros for function entry and exit so 
you don't have to worry about environment 
details. IL also provides a macro for calling C 
functions from assembly language. Lots of 
useful assembly language functions are in ­
cluded as examples. 

ORDERS ONLY 

201-800-523 

70 
Canadian Dbtributor 
Saraguay Software: 416-923-1500 

Street---------------- ­

Ci~ - --------------- ­
tatc -----------Zip._____ 

Coulltry --------------- ­
Phone ----------------­

2116 E. Arapaho 
ulte 363 

software Rlcbanlsoo, TX 75081 

(214) 783-6001 

Ask about our volume discounts. 
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or editing a simple database .. but if 
you want a full accounting system you 
have to read all the documentation 
anyhow. 

The query thing (is ..structurer" a 
real word?) is a good shortcut. You get 
to select fields and filter criteria. and 
you can get your results much faster 
using it than you could if you had to 
type out queries in the dBASE lan­
guage. 

The view mode is merely a euphe­
mism for file-join capabilities. You can 
build new tables from as many as 10 
open files. I do not see this as help­
ing the dunderhead: again. you have 
to know what you're doing. 

The Screen Painter is a full-screen 
reportlentry form editor. It's useful 
and self-explanatory. 

The Applications Generator is a de­
velopment tool aimed at helping pe<r 
pie who don't know what they· re de­
veloping. That's a snide remark. but 
this add-on is not going to construct 
a project that requires any real sophis­
tication with no assistance from the 
operator. It's he Ipful for quick and 
dirty development and I suppose you 
can use it to generate some blocks of 
code that would be boring to write 
out. but I still see the heavy-duty stuff 
as requiring programming expertise. 

So, conclusions. 
One: Database management is not 

an arena for idiots. It takes planning 
and intelligence. 

1\vo: dBASE Il l Plus is not a program 
for idiots either It comes with tools 
that make it simpler to build a baby 

accounting system or an automated 
address book. but if that's all you·re 
up to. there are cheaper. friendlier 
products on the market. 

Three: If you use the tools as short­
cuts while developing something. 
you're pretty smart. I salute you. 

Four: The main point (to me) of this 
upgrade is the network support If you 
need those capabilities. or want to 
buy into the dBASE culture. check this 
one out. 

A SOLID PERFORMER 
Volkswriter 3 (Lifetree. $295) is one 
of the great forgotten programs. Peo· 
pie don't seem to get excited about 
it. probably because it doesn't do any­
th ing flashy. But I don·t know if you 
want fireworks in your everyday word 
processor: Volkswriter 3 gets the work 
done and lets you move on to the 
next job. It's a good product that 
shouldn't be neglected. particularly 
considering the price tag. 

Basic features: Function-key com· 
mand set. Uncluttered screen. Decent 
mail merge. Remapping of ASCII keys. 
Import and export. Support for a wide 
variety of printers. TupView-com­
patible. 

New features in this version : Auto­
matic paragraph reformatting. Quick 
spelling checker with large dictionary. 
Ability to store multiple layouts. either 
within individual documents or as 
templates. Columnar math functions 
that make it possible to create a small 
spreadsheet within a document. 

Liabilities: There are three things 

ITEMS DISCUSSED 

WoRDSTAR 2000 RELEASE 2 ... $495 

(MS-DOS) 

M icroPro International Corp. 

33 San Pablo Ave. 

San Rafael. CA 94903 

(415) 499-1200 

oBASE Ill PLUS .........•... $695 
(MS-DOS) 
Ashton-Tute 
20101 Hamilton Ave. 
1brrance. CA 90502-1319 
(213) 329-8000 

VOLKSWRITER 3 .............. $295 

(MS-DOS) 

Lifetree Software Inc. 

411 Pacific St. 

Monterey. CA 93940 

(408) 373-4718 

K'EEi11'RACK PLUS •..•.....• ' . . . $79 
(MS-DOS) 
The Finot Group 
2390 El Camino Real. Suite 3 
Palo Alto. CA 94306 
(415) 322-6161 
Orders: (8001 628-2828. ext. 700 

about the program that I don't like. 
First. I wish it were possible to remap 
the command keys. I have a tough 
time with more than a couple of levels 
of function keys; Volkswriter 3 uses all 
four levels. Even though punching Fl 
gives me a diagram of the layout 
across the top of the screen, I still 
have trouble remembering the dif­
ference between Alt-something and 
Ctrl-something. Second. if the spelling 
checker decides that what you've 
typed is a botched abbreviation. it will 
demand that you repunctuate it. If the 
mistake is just a typo, you can't ask 
Volkswrlter 3 to suggest alternatives. 
Finally. it's another one of those pro­
grams that lets you put a character 
anywhere on the screen. You position 
the cursor. type a character. and 
Volkswriter 3 fills the intervening area 
with spaces or returns as necessary. 
I'm willing to accept this as a mode. 
but in general I prefer having to put 
in the spaces myself so I can use the 
right arrow key to get from one line 
to the next. 

Overall reaction : Volkswriter 3 is a 
solid workhorse of a word processor. 
If you demand lots of zippy features 
like windows and outlining and such. 
look elsewhere. But if you're on a tight 
budget land who isn't?) and you need 
a businesslike editor. Volkswriter 3 is 
worth a long look. 

CUTE AND HANDY 
There are dozens of hard disk man­
agement utilities for MS-DOS ma­
chines. As a rule, these programs are 
designed to simplify file handling and 
directory organization. and they all 
look pretty much alike. You can usual­
ly show the tree structure of your 
directories in some sort of graphics 
representation (useful!) and move 
from one directory to another by cur­
soring around the branches of the 
tree. Individual directories can be dls· 
played when sorted by any reason­
able criterion (name, size. age. at· 
tributes. etc.f Specific files can be 
vlewed on screen. sent to your printer. 
copied. moved. deleted. renamed. 
tagged for mass operations (copying 
a selected group of files to a floppy 
disk. for example) . and so on. and so 
on. and so on. In practice. the novice 

iamtiqued] 
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SAVEBIG 

ON 1200 AND 2400 BAUD MODEMS 


• 	 Ha)'es'" command compatible 
• 	 1200/300/110 bps 
• 	Auto dial ,Auto answer 
• 	 IBM '" internal 
• 	 Built-in speaker 
• 	Sofrware included 

1200 SPC $175 

• 	 Hayes™ command compatible 
• 	 12001300/110 bps 
• 	 Half-slot size 
• 	Au to dial , Auto an:.wer 
• 	 Built-in speaker 
• 	 Built-in diagnostics 

Hayes •Sa 1e9is1ered trademark or Hayes 
Microcomputer Products . Inc. IBM isa 
regislered lrademark of lnlernalional 
Busj ness Machines Corp Apple and Mac 
are reg<S1ored ltademarks ol Apple 
Compu1er, Inc. C rosslalk 1s a trademark 
ol Microslul. Inc 

Communications 

ow you can save big by 
purchasing a modem for your 
personal computer DIRECT. 

Sunnyvale Communications 
Company has aquired a wide range 
of products Iha! will enableyour 
computer to communicat.e \\1lh lhe 
outside world. These products are 
of outstanding quality and vlllue. 

Check these foatu res: 

1200 TPC $129 

1200LC $199 
• Haye '" command compatib le 
• 1200/300/ 110 bps 
• Auto dial, Auto answer 
• Built-in speaker 
• RS-232 to anycomputer 

~[/ • Menu-screen command structure 

~ 

2400 $495 
• Hayes'~ command compatible 
• 2400/ 1200/300 bps 
• Auto dial, Au to answer 
• ~)'nch or Asynch operation 
• Originate and Answer but.tons 
• Built-in speaker 

MIRROR $40 
• Crosstalk'" -like software 
• Multi-tasking 

~ 
Sunnyvale 

Company 
MacModem 1398 sorregas Avenue 

Sunnyvale, CA94088-3565 
4081752-50951200LC $229 


• Mac"' compatible standalone ,,4\• Hayes"' command compatible ,, 'AppleMate • 1200/300/ 110 bps , '• Auto dial ,Auto answer ,, (.}'> ()> ' 
1200 $199 • Built-in speaker _,, 9 i1' >;>Joe ~ 

• Apple '" II ' II +' lie internal • Mac modem cable ,, 5')()O!\'\. o~ \' 
• 	 Ha) s'" command compatible included ,, S~ S,c;1 \ 


12 3001 11
 
• Auto dial , Autoak answer _ ....~ 	 ';,,•. Bu00/ilt-in spe 0ebrl" ..,...- ..,...- ..,.. a,j'1 r,':J 
• Super serial card equivalent ,, 
• Built-in diagnostics ,, ,,......~ 


,,, t0~"'--
,,~1\~ 


•' 0).'Y

'~~ 
C:,\\(\(\1!\\(\~

~~a(\"i 
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KEYS CAN l'Jl&K 1'001 
Function-Kease •M make your

keyboard talk at a glance. 
Function-Kease ™ for: 
1-2-3 Wordstar 
MS-DOS Symphony 
Framework dBase Ill 
Crosstalk Pis:.Write 
Microsoft Word 
IBM Filing/Reporting Asst. 

IBM-PC, XT, AT 
Compaq 
.Epson 
Apple lie 
Sharp PC-7000 
Func:lion -Keose •• ore solid 
ploslic keycove rs molded lo fil 
your computer. 

$19.95 
W~en Ordering speci fy software 
ond compuler model. Check, 
Visa, Moslercord ond approved 
POs ore accepted. 
Cuslom ond dealer inquiries 
welcome. 

Inquiry 334 

Inquiry 121 

Attention all FX80, FXlOO,]X, & RX owners: 

You already o\Vll halfof 

a great printe~ • 


---...;:::~ 
Now for $79.95 you can in over 160 styles. But now, 

own the rest. You see, a Dots-Perfect upgrade kit 
today's new dot matrix can make your printer work 
printers offer a lot more. like the new models in 

U:ke an NLQ mode that minutes. At a fraction of 
makes their letters print their cost. 
almost as sharp as a daisy Call now and use your Visa 
wheel. And font switching or Master Card. Don't replace 
at the touch of a button - your printer, upgrade it! 

1-800-368-7737 
In California: 1-800-831-9772 

g S:lmpled gStunpleor
letter with il!lrer without • 
Docs·Perf&:i Dots·Perli ct(Dots-Perfect) 

Dresselhaus 
837 £.Alosta Ave.. Glendora. CA 91740Tel: (818) 914-5831 

An upgrade kit for EPSON FX, JX and RX printers 
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user is insulated From the cryptic 
world of the DOS command line. and 
the expert is given a shortcut through 
tedious disk-maintenance tasks. 

I usually don't recommend paying 
money for any of these programs for 
two reasons. First. a lot of good 
public-domain and shareware utilities 
do exactly what the commercia l ones 
do. Why pay for a commercial prod­
uct when most of your money is go­
ing for packaging and promotional 
costs? You sure aren't buying originali· 
ty or brilliant programming. The sec­
ond reason is a matter of personal 
honor-I don't recommend products 
when I can't keep their names straight. 

At first glance, KeepTrack Plus (The 
Finot Group. $79) is yet another pro­
gram of this type. It does all the ex­
pected th ings. and does them well. 
and who cares? 

However. buried somewhere off on 
a submenu is a nice ffle-by-file back­
up-and-restore system that I haven't 
seen anywhere else yet. You select a 
branch of your directory tree (or your 
whole disk) for backup. and Keepltack 
Plus duplicates your disk structure on 
the backup medium. That is. it will 
create the necessary directories so 
that the file C: \COMM\ TALK \ 
SIX .DOC will be copied to A: \ 
COMM \ TALK\ SIX.DOC Keeprtack 
Plus creates a master index in your 
root directory that shows where the 
backup of each file has gone and 
another index fi le on your target 
medium that shows what it contains. 
Both indexes are in plain ASCII. and 
they can be edited or viewed with no 
hassle. If you want to exempt certain 
files from the backup process. you 
create an ASCfl file in your root direc­
tory that lists exceptions. The system 
is ideal for backing up on sequentially 
numbered floppies but will work with 
streaming tape. cartridge hard disks. 
and so on. I am far more comfortable 
with this file-by-fi le arrangement than 
with the standard DOS process that 
does not let you get at individual 
files. 

The original KeepTrack is still avail­
able at $39. but it lacks the backup 
system. and I won't recommend it for 
the reasons stated previously. For 
convenience software. Keeplrack Plus 
is pricey. but it makes life easier. • 



640 x 350 16 COLOR GEM 

FLJGHT SIMULATOR Auto CAD 

NO Low-End Graphics Adapters.

MORE 
Why Settle for Less? 

,._ 

· -

IBM sets the 

standl\rd for 

Monochrome, 


FeatureColor/ Graphics 
and the Enhanced 
Graphics Adapter. 
Hercules sets the 
Monochrome 

Graphics standard.1 And the 
MegraGraph-Plus simply redefines the 
standard for what the Graphics Adapter 
is supposed to be: Monochrom text, 
Hercules graphics, color graphics, 
enhanced graphics. And most 
importantly . . . o software driver 
patches required. 

Fully Compatible 
You can run almost all software from 
your early investment. Including Flight 
SimuJator, Pin Ball, Jet and Lotus 1·2·3 
Version IA. 
And it will still run aJI the business 
software packages written for IBM 
Enhanced Graphics Adapter (EGA). 
Examples include Auto CAD, IBM 
Drawing Assistant, Gem Draw, 
Microsoft Window, Word & Chart, Lotus 
1·2·3 and ymphony, Dr. Halo, PC Paint 
Brush, EGA-Paint and many, many 
more. 
ATronics is dedjcated to the technicaJ 
xcellence of computing devices. To find 

out more about ATronics and our sup T­

high performance ATl-1000 & ATI 2000 
AT system compatible boards call or 
write: 

Half size, fits in any slot of PC/XTI AT x x 
EGA compatible x x x x 
CGA compatible x (I) (2) (2) 
MDA compatible x x x x 
Chip count 24 29 86 40 
Hercules compatible 720 x 348 graphics x x 
No Software Patches required x x x 
Boot from: 
- Flight Simulator x 
- Pin Ball x 
-Jct x 
Runs Lotus 1-2-3 version IA: 
- Hercules mode x (1) 

-Color mode x (I) 
Two Video Jacks x x x 
Display Memory 256K 256K 64K 256K 
Light Pen connector x x x x 
List Price 5\549 S599 S62•1 $5!)5 

(1) Needs sol tware driver patches. 
(2) Compatible only to tho BIOS l&v&I , bul not lhe hardWHfe level. Wiii nol t>e compatible wilh moSl games sof1ware 

8 ~~a IIT~us 
ATronics International Inc. 
491 Valley Way 
Milpitas, CA 95035 
(408) 943-6629 TLX: 510-600-6093 Inquiry >~ 

16M, Herculas, Flight Simulator, Pin Ball, Jet. Lotus 1·2·3 Version A. Au10 CAO. Gem Draw, Window. Word & Ch8rt Symphony, Dr. Halo. PC Paint Bnnh. li:GA Paint, Ouadram 
and STB EGA• arc all regis ter11d HsdemsrU or 1Mir respective companies. 



BYTE Invites You to Join EIX 
BYTE is tfte world's leading higfHecft microcomputer magazine. Its readers 
collectively possess more information about personal computers and 
related topics tftan any other group in tfte world. BIX is BYTE's brand-new 
electronic information eXlftange. a computer conferencing system tfrat 
puts you in touch witfi BYTE readers and other computer enthusiasts 
on a daily basis. 

You AND BIX 

BIX goes far beyond .electronic bulletin boards to 
give you all the advanced features of true com­
puter conferencing. It's the first major system 
dedicated to microcomputer information. Check 
these features: 
• You can join ongoing discussions about your 
favorite computers. programming languages. op­
erating systems. and applications programs. ex­
change information. ask questions. and offer 
opinions. 
• You can read what others have already entered. 
add your own thoughts. and download information. 
• You can participate when it's convenient for you. 
from home or office or while you're traveling. 
• You also get electronic mail with BIX. putting you 
in direct. private contact with BYTE editors and BIX 
users everywhere. 

CUSTOMIZE BIX TO M EET YOUR N EEDS 

As a BIX user. you select only the conferences and 
topics that are of real interest to you. You may join 
a new conference or leave an old one anytime you 
want. Each time you log on to BIX. you 're im­
mediately notified of any electronic mail messages 
waiting for you. and you see which of the con­
ferences you've joined have had new activity since 
the last time you logged on. BIX keeps track of 
your interests. 

With BIX. you're an active participant in a giant 
microcomputer information exchange. 

WHAT BIX COSTS . .. How You PAY 
ONE-TIME REGISTRATION FEE: 
BYTE Subscriber ... .. .... .. .. . ........ $2 5 
Nonsubscriber .. . .. .. ... .. .. . ........ $39 

336 BYTE • IUNE 1986 

BIX HOURLY USAGE FEES (Afl times are local) : 

Off Peak (6 p.m.-7 a.m. plus weekends 

and hol idays) ................. ..... ... $9 

Peak (7 a.m.-6 p.m. weekdays) .... ...... . $12 


TELECOMMUN ICATIONS CHARGES: 

BIX is available via 'fymnet from anywhere in the 

United States. 


TYMNET (Continental U.S.) : 

Off Peak .... . . . $2/hr. Peak . . ... .. $6/hr. 


PAYMENT. 

BJX and Tymnet charges are billed through either 

VISA or MasterCard. No cash. checks. or money 

orders. 


START USING BIX Now! 
With our easy on-line registration. you can start 
using BIX in the next few minutes. No lengthy 
waiting for your registration to be processed by 
mail. (Step-by-step instructions on how to log on 
to BIX follow. Reading this material before you 
log on wi ll speed you through the registration 
process.) 

LOG-ON INSTRUCTIONS 
AND REGISTRATION INFORMATION 

BEFORE YOU CALL BIX: 

Having your credit card handy (VISA/MasterCard) 

before you log on will speed you through SIX 

registration. You will not be billed for !fie time wou spend 

011 line registering for BIX. If at any time during t.fie 011-li11e 

process wou decide not to register for BIX. just hang up. 


HOW TO LOG ON '.TO BIX: 

Step I : Set your computer's telecommunications 

program for full duplex using 8-bit words. no parity. 




and 1 stop bit. or 7-bit words. even parity. and I 
stop bit. You may call at either 300 or 1200 baud. 

Step 2: To reach BIX via 'fymnet.• 
• 	B!X is accessible from anywhere in the country through 

local 1l/mnel numbers. If you don't know the 11/mnet 
numbers for your area. contact the BIX Customer Ser­
vice Line (see below) . At other times. numbers can be ob­
tained by calling 1l/mnet at 800-336-0149. 

• 	Call your local 'fymnet number and log on. 
• Depending on your baud rate. 'fymnet will 	re­

spond with "garble" or request a terminal iden­
tifier. Enter the letter "a". (Ignore quotation marks 
in this and succeeding entries.) 

• 	Tymnet will ask you to log on. Enter " byteneti" 
and a carriage return (CR). 

• fymnet will ask you for a password. Enter "mgh" 
and (CRJ. You will then be at the door to the BIX 
computer. 

Step 3: (If there is no prompt requesting a login 
at this point. hit a (CR) which should produce it.) 
When you see a phrase ending in "'login:". enter 
"bix". (Echoing of this response is normal.) 

You should now see the SIX logo scroll onto the 
screen and a prompt asking you to enter your 
name. Since this will be your first time on the 
system. enter "new" and a carriage return. This will 

take you to a special section where you enter the 
information we need to register you as a BIX user. 
Follow the on-line prompts and supply the infor­
mation requested. BIX lets you re-enter data if you 
make a mistake. 

When you've completed your registration. BIX will 
automatically take you to a special "Learn" con­
ference where you'll get a quick tutorial on how 
to use the system. {typing "help" or "?" at any 
prompt while you are on BIX will give you an im­
mediate review of available commands.) 

ACCESSING BIX FROM FOREIGN COUNTRIES 

lb reach BIX from other countries. you need an 
account with your local Postal 'Telephone & 
Telegraph (PTT') company. From your PTT. enter 
310600157878. Then follow instructions starting at 
Step 3. A list of PTT addresses and contacts for 
most foreign countries is available by calling or 
writing BIX. 

CUSTOMER SERVICE 

If you follow these instructions but still are unable 
to log on to BIX. call the BIX Customer Service 
Line for assistance at 800-227-2983. 8:30 a.m.­
11 p.m. eastern time weekdays. In New Hampshire 
and outside the U.S .. call (603) 924-7681. 

We'll Send You a BIX User's 
Manual and Subscriber Agreement 
As Soon As We've Processed 
Your Registration 

BYTE INFORMATION EXCHANGE 
ONE PHOENIX MILL LANE 
PETERBOROUGH, NH 03458 
(603) 924-9281 
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DEii &OWN BRAND 

COMPOSITE &TTL COMPATBLE 


COLOR &MONO MONITOR 

TERMINAL 

SEOUL OFFICE 
6-8TH FL, THEJOONG·ANG DAILY 
NEWS BLDG., 7 SOONHWA·DONG, 
CHUNG-KU, SEOUL. KOREA 
TEL: 7516-955/7, 7516-959/961 
TLX: STARNEC K22596 
CABLE : "STARNEC" SEOUL 
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CJC SAMSUNG 
•• Electron Devices 

LONDON OFFICE SANTA CLARA OFFICE 
6TH FLOOR, VICTORIA HOUSE 3003 BUNKER HILL LANE, 
SOUTHAMPTON ROW W.C. SUITE 201 SANTA CLARA, 
1 LONDON, ENGLAND CAL. 95050, U.S.A. 

TEL: (01) 831 ·6951/5 TEL: (986)8473 
TLX: 264606 STARS LG T LX : 171685 SAllllSUNG SNTA 
FAX: ( 01 ) 430-0096 

TOKYO OFFICE 
KASUMIGASEKI BLDG., 2522 
KASUMIGASEKI 3·2-5 CHIYOTA-KU, 
TOKYO, JAPAN 
TEL: (03) 581 -5804. (03) 581 -952 1- 4 
T LX : 228009 SANSEI 

Inquiry 411 



NEW TOOLS, NEW CHALLENGES 


last month I went into detail a rough idea of the DeSmetBill's conversion processabout EM/3+. the "oper­ C compiler's performance. 
ating-sys tem unification One of my small text post­
adapter" from Megasoft that continues as he adds a C compiler processor utility programs. 
lets me run both MS-DOS XPAG.C. contains 167 lines of 
and CP/M-86 software and and a modem to his system C code. The Desmet C com­
handles disks recorded 
under either operating sys­
tem in more than two dozen formats. 
After living with it for another month. 
rm even more enthusiastic than 
before: I've gained all the benefits of 
MS-DOS while reta[ning the use of 
much of my CP/M-86 software library. 
And I've had time to get used to two 
new acquisitions-a C compiler and a 
modem. But converting to a different 
operating system hasn't been all 
peaches and cream . . . 

THE DESMET 
C DEVELOPMENT PACKAGE: 
Almost all of my CP/M-86 software 
now runs under the combination of 
MS-DOS and EM/3+ on my computer 
(see May BYTE Japan. page 329) ex­
cept for the Digita l Research C com­
pi ler. It had been cumbersome to use. 
yielding bloated object code, so I wel­
comed the excuse to switch to a more 
suitable compi ler. I finally decided to 
order the latest version (version 2.5) 
of the Desmet C development pack­
age from CWare (POB C. Sunnyvale. 
CA 94087. (408) 720-9696). It includes 
a ful l C compiler. assembler. linker. 
and library files: I added the optional 
D88 symbolic debugger. Considering 
the compilation and linking speed. 
the small size of the compiled object 
programs. the exceptionally clear 
documentation. and especially the 
tremendously useful symbolic debug­
ger. the whole package is a terrific 
bargain at S159. 

This column is definitely not in­
tended as a full-scale product review. 
but I can't pass up the chance to give 
the Desmet C compiler/debugger 

BY WI LLIAM M. RAIKE 

combination a pat on the back. If 
you 've ever gritted your teeth in ex­
asperation because of your C com­
piler and linker while tracking down 
some elusive bug in a C program. 
you 'll greet the D88 symbolic debug­
ger with a huge sigh of relief. When 
you run your C program under the 
debugger. you can set breakpoints: 
list the C source code: display the 
contents of variables. registers. and 
memory: calculate the values of C ex­
pressions; and stop your program at 
crucia l points to see what it's actual­
ly doing instead of what you think it's 
supposed to be doing. 

Although the Desmet C package is 
really designed for use with the IBM 
PC and compatibles. the compiler and 
linker ran with no modifications at all 
on my Fujitsu FM-16/'.3 computer. 
which makes no pretensions at all 
toward IBM PC compatibility. To use 
the D88 symbolic debugger. I had to 
make some minor modifications to 
the CONFIG.C file that's supplied on 
the distribution disk. Although the 
standard library has console functions 
that are specific to the IBM PC. the 
distribution disk includes easily 
understandable assembly language 
source code you can modify for any 
machine. And my Fujitsu. now running 
under the combination of MS-DOS 
and EM/3+. had no trouble reading 
CWare·s IBM PC-formatted disks. The 
package even has a full-screen editor. 
but I prefer to stick with my usual 
editor. 

I haven't run extensive benchmarks. 
but some statistics follow to give you 

piler and linker took 5.36 and 
2.95 seconds. respectively. or 

a total of 8.31 seconds. to produce an 
executable program file. The size of 
the executable file was 12.288 bytes. 
compared to 22 .528 bytes under 
Digital Research C. (Digital Research 
C produces over IOK bytes of code 
even for the smallest possible C pro­
gram: main(){ }. Desmet C produces 
1536 bytes for the same program. 
partly because the compiled program 
doesn't need to keep track of 110 
redirection. which is handled auto­
matically by MS-DOS.) l never did run 
Digital Research Con the well-known 
Sieve of Eratosthenes benchmark. but 
Desmet C produced an executable 
program file on ly 7168 bytes long: it 
took 2.24 seconds to compile and 
2.44 seconds to link. The printf() func­
tion accounts for over 5000 bytes of 
the final program size: it also repre­
sents about half of the compilation 
time. The execution time (to find 1899 
primes 10 times) was 4.46 seconds. 
The times I've just quoted were 
measured on my Fujitsu FM-16,S. 
which has an 80186 main processor 
running at 8 MHz. with all files 
residing in a RAM disk. 

A NEW MODEM AND ITS 
DOCUMENTATION 
During a recent trip back to the U.S.. 
I bought the Hayes Smartmodem 
2400. and I'm already spoi led. After 

(cont inued) 

William M. Raike. who has a Ph.D. itt ap­
plied mathematics from Northweslern Univer­
sity. u.1?11! to Japan i11 1980 looking for 64 K­
bit RAMs. He has bee11 there ever since as 
a technical translator and asoflivare developer. 
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using my old Epson 300-bits-per-sec­
ond acoustic coupler. it's a real joy to 
be able to sit down at the computer. 
let the Smartmodem dial the number 
for me. and then communicate at 
1200 bps. four times faster than 
before. I wonder how I ever put up 
with waiting for characters to plod 
across the screen at 300 bps. 

Since the Smartmodem supports 
both the U.S. and international CCITT 
modem standards at 1200 bps and 
the CCITT standards at 2400 bps. I 
have no problem using it over here. 
Although there are still few chances 
to use the 2400-bps rate here in 
lapan. I now routinely use 1200 bps 
when communicating with BIX and 
other information utilities. It looks as 
if this modem will meet my commu­
nication needs for the foreseeable 
future. 

Not only is the Smartmodem 2400 
a well thought out flexible. and 
powerful device. but it has the best 

hardware documentation I've ever 
seen. bar none. In addition to the sec· 
tions that provide clear descriptions 
of the operation or each of the com­
mon commands used for ordinary 
communication tasks. the manual 
contains detailed technical sections 
and appendixes that explain how to 
make the modem do practically any­
thing imaginable. There·s even a 
technical appendix that gives connec­
tion diagrams for modular telephone 
jacks (which I found essential to make 
the two-wire connection to my tele· 
phone junction box. since modular 
jacks aren't yet in widespread use in 
Japan). I also found specifications for 
pulse dialing. tables of touch-tone fre­
quencies. and detailed descriptions of 
the RS-232C signals and how the 
modem uses them . 

The descriptions of the RS-232C 
signals turned out to be indispensable 
for me. After rewriting my communi­
ca tions program ln Turbo Pascal 

under MS-DOS. I discovered that I 
could communicate readily with my 
laptop computer. but not with the 
Hayes modem. I eventually deduced 
that the RS-232C driver under Fujit­
su·s MS-DOS. unlike the CP/M-86 
driver. won't output a character unless 
it senses that the DSR \data set ready) 
line (pin 6) ls active. Since the Smart· 
modem holds pin 5 (the CTS. or clear 
to send line) active at all times but 
only activates the DSR line when a 
valid phone connection has been 
established. I surmised that every· 
thing would work just fine if l cut the 
DSR line (pin 6) in the cable and 
shorted pins 5 and 6 together at the 
computer side. This would fool the 
computer into thinking it had a valid 
DSR signal. It was a satisfying. lf 
minor. bit of detective work. Sure 
enough. after minor surgery on the 
ribbon cable. I was able to comm uni· 
cate just as well under MS-DOS (and 
EM/3 +) as I had before making the 

The Canon Bubble-Jet Printer 

isvery compatible with all these units. 
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conversion from CP/M-86. I had a 
¥.\ud11,e ti-lat worked! 

SOME KLUDGES WORK BETTER 
THAN OTHERS 
But it turned out that I had con­
gratulated myself just a wee bit early. 
The next problem that emerged was 
a direct result of what is. in my opin­
ion. poor software design. 

It seems obvious to me that device­
driver routines ought to be "'quiet .. 
programs. That means that they 
shouldn't do anything that isn't ab­
solutely necessary. and in particular 
they shouldn't produce any console 
output and shouldn't interfere with 
the execu tion of an application pro­
gram. except in the event of an ab­
solute catastrophe The serial port 
driver under Fujitsu·s version of MS· 
DOS displays a message on the con ­
sole. in ever-so-polite Japanese. any 
time 1 turn the modem power on or 
off. Not content to foul up the screen. 

any application program that happens 
to be running is in terrupted and con­
trol returns to the operating system 
command processor. l was not 
amused one day when I flipped the 
modem power switch to "off" and my 
word processor immediately bombed 
out. returning me to the operating sys­
tem minus the text I had created. 

The solution seemed easy: Instead 
of using a modem signal line (pin 5) 
to pull up the DSR line. make a cable 
adapter that shorts pin 4 to pin 6 on 
the computer side. The computer 
always holds pin 4 (RTS. or request to 
send) high. so this second solution ac­
complishes the same thing. regardless 
of the state of the modem. But so 
much for theory: the problem persists. 
and 1 may just have to learn to live 
with it. 

But I'm still annoyed by the software 
design process that allows such 
"error" handling in the first place. The 
same kind of problem crops up in 

1 
other places. For example. if I try to 
write a block of text to a disk file from 
within my word processor and make 
a typing mistake that indicates I'm try­
ing to access a nonexistent disk drive. 
the operating system (again. politely) 
informs me of that fact and aborts the 
word processor without saying so 
much as "Excuse me.·· The sensible 
way to handle such errors would have 
been to have the operating system (or 
the BIOS) return from the 1/0 service 
request with an error indicat ion and 
Jet the application program (word pro­
cessor. communications program. or 
whatever) handle the error gracefully. 
There·s no need for gratuitous mes­
sages on the screen. and certainly no 
excuse for abort ing a program. 

F UNCTION KEYS DON'T 

It seems to me. for Japanese com­

puter companies to compete success­

fu lly in the world software arena. they 


1w11ti11uedl 

Because high-speed, high-quality 
printing should be seen, not heard. 

The Canon Bubble-Jet Printer uses an exclusive 
system that combines thermal and ink-jet technology 
to print an ultra-fa t 220 cps. While keeping the 
decib ls dow11 to a whisper. 

Fm· professional word proces ing, the Near Letter 
Quality mode CNLQ) churn out clisp, clear copy 
at a b1isk 110 cps. And the BJ-80 has thr ee graphic 

O 1986Canon U.S.A .. Inc. 

image modes for high-resolution printouts of charts 
graph and diag:t'anlS. 

Of course, the Bubble-Jet i fully compatible with 
Canon's fine line ofPersonal Computers and plug-com­
patible with the IBM PC. It' compact, lightweight 
and surprisingly affordable. 

Ask your dealer about the full line offast, efficient, 
economical Canon Printers. CanAn 
Find out \\Ihat all the quiet U 
excitementi about. PRINTERS 

Printouts that stand out. 

for more information: call l-81)().441-1313. (Qr in U~h. call SOQ.922·3131.l Or write Canon U.S.A., Inc.• Printei Division. P.O. Box 619865, DallavF'orl ~111 Airllt)ft. TX 75261. 
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What is a Best Western? 


The right place at the right price. 
INDEPENDENT

Make reservations at any Best Western, WORLDWIDE 
LODGINGsee your travel agent, or call toll-free 

" l\.brld~ largest chain of1-800-528-1234 Independently owned 

andopeNled 


ho/els. motor inns and resorts" 
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should pay more attention to design 
criteria that avoid such problems. 
Another criticism I have concerns the 
keyboard driver for my machine 
under MS-DOS. My Fujitsu has 10 pro· 
grammable function keys. Under 
CP/M-86. I used them frequently and 
effectively at both the level of the 
operating system and the level of ap· 
plications programs. Fuj itsu chose. 
under MS-DOS. to dedicate all I 0 
fu nction keys for use with a " feature" 
that lets you edlt the command lines 
you enter for the operating system . 
But Fujitsu's documentation doesn't 
mention any way to redefine them. 
either. 

Under CP/M-86. it was possible to 
make BIOS system calls to have com­
plete control over the console co­
processor (an MBL68B09) that 
manages the keyboard and the screen 
in the FM-16(:! . You·d load some reg­
isters. execute software interrupt 220. 
and the function keys get set to 
whatever you want. Obviously. Fuiit­
su must use some kind of BIOS inter­
face to the coprocessor to accomplish 
the same functions under MS-DOS. 
but the documentation should say 
something about how irs done. I' ll 
find out eventually. but in the mean­
time. no one I've been able to reach 
seems to know anything about it. And 
now. because the tricks you can use 
with the IBM PC to redefine keys using 
ANSI escape sequences don't work 
on the Fu jitsu (see Best of BIX. 
February BYTE. page 386) . I've got a 
computer with lO useless function 
keys. 

This kind of shortsighted design. 
combined with poor or nonexistent 
documentation and technical support 
from the factory. is a real problem. 
Hopefully. computer manufacturers 
wlJI real ize that foresight. good tech­
nical documentation, and support for 
software developers sells more com­
puters. 

NEXT MONTH 
I'll discuss a couple of new computers 
from NEC that retain their compatibil­
ity with earlier models. and I'll tell you 
about a new laptop from Oki that has 
a built-in modem. I'll also share a 
quick overview of my reactions to the 
COMDEX show in Japan. • 



Conquest:

TY#O CarClsfor the 


PriceofOne 

# 


One Card, One Slot, One Choice 


Introducing Orchid's 
Conquest, the firs t PC 
multifunction card with 
2 megabytes of the new 
Lotus EMS Expanded 
Memory. It's like having 
a multifunction card and 
an EMS card in one slot, 
but it costs less than you'd 
expect to pay for either. 

Multifunction Card 
Conquest is a multifunction 
card with serial/parallel 
ports, clock/calendar, and 
DOS Memory. And Orchid's 
Switchless Installation gets you 
up and running in minutes . 

Expanded Memory Card 
Conquest breaks the 640K 
DOS memory limit with 2 
megabytes of Lotus EMS 
Expanded Memory. Orchid's 
Productivity Software lets you 
use this memory for RAM 
Disk and Caching, so you take 
advantage of it with your 
existing software. 

Whether you're buying the 
first expansion card for your 
PC or an add-on for Lotus EMS 
Expanded Memory, Conquest 
is your choice: 

A First Card Buyers: Conquest 
is a multifunction card with 
EMS. 

A Multifunction Card Owners: 
Conquest is an EMS card 
with ports. 

Features: 

up to 2 megabytes of RAM 
DOS & EMS Memory 
1 Serial, 1 Parallel Port 
Clock/Calendar 

Productivity Software: 
RAM Disk 
Disk Caching 
Print Spooling 
Alarm & clock display 

Optional PCnet connection 

47790 Westinghouse Dr. 
Fremont, CA 94536 

~:: -~ . ~ 415/490-8586Ii-\' Tix: 709289 

- .-....--. ­

ORCHID 
The Innovative Leaders 

Conquest~nd PCneta rt trademo rks of Orchid Technology. All other p roduct names or" trndemuksol lneir monufoc;turers. 
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HAVE YOU STRIPPED YET? 

It's aquestion more and more PC owners are asking. And no wonder. 

What everyone is talking about is Sofmripni. The revolutionary 
technology that is changing the shape of computer sofrwa.re. 

The Cauzin Sofmrip System is more than just software or data on 
paper.Because when you invest in th is system, you can do much more 
with your computer, and for far less than you are probably spending 
now. You can even create and print out your own data strips. 

Bue chac's only rhe 
beginning of an offer 
rhac's going co make 
you wonder why you 
haven't stripped 
yer . .. 

TAKE OUR ADS 
(SUCH AS THIS ONE) 

Its parr ofour expanding StripWare TM Library containing programs, 
data, art, spreadsheet, macros and templates. The Library features a 
variety ofsoftware applications and you'll find new macerial appearing 
ea.ch month in such leading computer magazines as Lotus, PC, PC Tech 
Journal, and PC World. 

BUT THERE'S STILL MORE . .. 
When you invest in the Softstrip System, you get the Sofmrip reader, 

aspecial storage base, and a full one-year replacement warranty. Also 
included wirh your purchase is a complete Accessory Kit for your PC 
containing connector cables and communications software co link your 
computer ro the reader. 

David Ahl, Family Compuring, Tim Hartnell, Hayden Books, PC Tech 
Journal, OsbornefMcGraw·Hill, The Waite Group, and John Wiley 
& Sons. 

When you become aSofmrip reader owner, you also get aFREE one 
year StripWare Club membership with programs mailed co you monthly. 
You'll even receive a FREE Cauzin Effect Newsletter filled with the 
latest updaces and news about Softstrip developments. 

AND IF THAT'S 

Naf ENOUGH TO 

START YOU STRIPPING . . 
I 

You'll find ScripWare brand software in authorized Sofmrip dealers 
across the country. Our collecrion of tides include everything from 

utilities, graphics and 
entertainment to 

business programs. All 
for only $2 .98 ro 

$19.98 ~ 
Do you want ro 

create your own dara 
strips? Well, now you 

can with a special 
SrripWate package 

called "STRIPPER" 
that lets you print 
your disk files as 
strips using your 

own Epson dot 
matrix printer.

SttipW.trc pacbgcs off.r utflilics, 811!1C!, busi11111 
progrims, 1cmpl;.1cs 11111 mud! mott. The printing 

software is only $19.95, 
buc just think of the things you could be stripping. Store backup files 
on paper. Print, copy and mail your own programs to others easily and 
inexpensivtly. .... 

The Cauzin Softstrip System is just that, a complete system that 
opens up a new world of computer programs and daca on paper. And 
it's all yours for only $199.95! 

For the Sofcmip System Dealer nearest you, (or if there isn't one in 
your area, co order), call toll free: 1-800-533-7323 (in Connecticut: 
203-573-0150) 

Jn addition, you'll find aSuipWare Sampler with 48 programs from 

aline-up ofpopular authors and publishers thar includes Addison-Wesley, 


fjlson is a ,.gism"l tnckmatl: of Epson America, Inc. 

IBM and IBM PC "" rtgisteml tndtmarks of lntomnional Busi11tss Madiines, Jnr., 

Sof1s1riJ1• a.nd tbe Sofmrip• Sys1~m ~.tdtr ltt 1ndemnks of Cau2in S1·1rnm, l nr. 
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Cauzin S)Stems, Inc. 

835 South Main SI.,Waterbury, CT o67o6 
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PC 1.JllO. Inc. 
llstr1. CA (714) 7304i123 
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COmputer ~"-. Int 
llttJ1idd Buch. Fl (J051 4'11·211tJ 
PC&inu 
B.....,,;ne, MN (612) 894-9153 

~ O.ta SIOlemo. Inc. 
Col~, TN (61S) 381~ 
lmaoioe Comp111m 
Goltla, CA (800f 344·2964 

OL. Macllei 
Elk G-. IL f,lf2) 9S2-8300 

TIM! Siii* Source 

Noromss. GA (4()1) 441-3451 

Poolt< HollSe Siies 
s;o.,. f>lls. SO (605} 335-7181 

Good Pa!llJle c:otnpolcr

0.llas. TX (214) 986-1151 

Omega o.ta 
Hill5llo1U. OR (503) ~0-3995 
~5el 
111:1 • OK f41l5) 787·43S4 

c:on.i111er Whaleniet1 

lilcoln. NE (4112) 466-1692 

Colq>lller Prolossiooals 
latewJod. co (303) 232.4009 
Omeoa Dall 
ICirkland. WA (206) 112:1-!1169 
Clllomii Micro. Inc. 
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M•d Mle~ca 
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Paris Sud EltdroriQue Composam 
Paris, fnnce (1) 69.2QGSJl!l 

r.iter-MiclU llislnb<ltor. Inc. 
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STORAGE FOR THE MASSES 

BY BR UCE WEBSTER 

I'm writing this column in the tions. like a tiny screen (5An industry update,
last half of February. and the inches) that displayed only 
industry seems to be largely 52 characters on a line and 
catching its breath after the and Bruce also looks at some disk drives that didn't hold a 
Christmas season and the whole lot (90K bytes). Os­
lanuary trade shows. I'm do­ borne. feeling the heat ofstorage devices 
ing a little breath-catching 
myself. after juggling dif­
ferent languages. compilers. and machines for last month's 
column. Once again. it's time to pause from the 68000 
wars and look at a few of the products that have shown 
up over the past few months. 

INDUSTRY UPDATE 
Apple. much to its dealers' surprise and delight. has 
wasted little time shipping the Macintosh Plus in signifi ­
cant numbers. No indication yet as to how the Mac Plus 
is selling with its hefty $2600 price tag; I would suspect 
that dealers are having little trouble selling what they can 
get. though . In the meantime. some interesting rumors 
about the Apple llx (next generation of the Apple II line) 
continue to surface. Over on BIX. one alleged description 
was posted that made the !Ix appear to leapfrog the 
Amiga and the Atari ST machines: 4-megahertz 65C8 I 6 
processor (which has a 16·megabyte address space and 
a 6502 emulation mode). Mac-equivalent ROMs. 4096 
colors. high-resolution display. 32-voice sound synthesizer. 
I megabyte of RAM (expandable to multiple megabytes). 
Apple II and Macintosh emulation modes. and an afford­
able price tag [less than SI 500). 

That rumor is wild enough to just possibly be true. espe­
cially if Steve Wozniak is indeed involved in the machine's 
design. Woz knows what hackers and developers want 
and- more important-knows that hackers and developers 
are the ones who write all the software that sells the ma­
chines. Rather than deliver a closed. crippled machine like 
the original l28K-byte Macintosh. which has gone through 
two generations in two years. Woz and Apple together just 
might have the brains and vision to put together a machine 
that can survive through the next ten years. just as the 
original Apple II has survived the last ten. 

Atari. in the meantime. is having delays in shipping the 
1040ST and the new 520ST. The word from Atari is "any 
minute now: · and I suspect its people are working very 
hard to meet that. lest they fall victim to the famed 
Osborne syndrome. For those of you unfamiliar with 
microcomputer history. the Osborne I was a marketing 
innovation: a cheap. portable CP/M computer with lots of 
bundled software. Unfortunately, it had a number of limita­

competition from Kaypro 
(which had entered the mar­

ket with a similar but better system). announced the 
Osborne Executive. which corrected most of the problems 
of the Osborne I. Unfortunately. production problems 
prevented Osborne from shipping the Executive for a few 
months. and sales of the Osborne I dropped to almost 
zero as dealers and customers waited for the new. im­
proved version. Osborne was already on shaky financial 
ground. and that turned out to be the coup de grace. 
pushing Osborne into Chapter 11 financial reorganization 
(i.e.. bankruptcy). Osborne emerged from bankruptcy a 
year or two ago but hasn't been able to make any signifi­
cant market penetration. 

So why would the people at Atar i announce the 1040Sf 
and the new 520ST before they could ship them? A com­
bination of reasons. probably. Conflicting reports continue 
to come in on how the Amiga and the 520ST did during 
the Christmas season. but most sources indicate that the 
Amiga outsold the 520ST. Whatever the actual numbers. 
the 520ST was not the runaway success that many (in­
cluding myself) thought it would be. That. combined with 
Apple's pending announcement of the Mac Plus and the 
lack of a good trade show forum during the spring. prob­
ably enticed Atari to make the annou ncement at the 
Winter Consumer Electronics Show in early January. even 
though they weren't ready to ship yet. At that time. they 
were saying "end of January:· which was a reasonable and 
acceptable delay. Unfortunately. it's now late February. 
significant edi toria l coverage of the l040ST has been ap­
pearing for a month now- with more to come-and the 
machines still haven't been shipped. I'll wager that 520ST 
sales have dropped off sharply. partly because of the an· 
nouncements and partly because inventories of the "old" 
520ST have been exhausted and Atari is (very understand­
ably) unwill ing or unable to produce more "old" units. 

It would be a shame to see Atari hurt by this delay. espe­
cially since the 1040ST and the revised 520ST possibly 
represent the best price/performance deals in the history 
of microcomputers. Atari is probably better able to sur­

1co111f11uedl 
Bruce Webster is a consulting editor for BYTE. He can be contacted 
clo BYTE. POB 1910. Orem. UT 8405 7. or on BIX as bwebster. 
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PROLOG /i:n ' SAVE' 

$1 09.95 S20 
129.95 30 
129.95 20 

PROLOG 
APPLIED I 
The FIRST Interactive 

Prolog for the IBM 

and Macintosh. 


PROLOG/i 
A new enhanced Interactive 

Prolog for MS-DOS. $6995 

Upwardly compatible 

with PROLOG V and V-plus. 


PROLOG/m 
Prolog for the Macintosh! 

Edinburgh syntax. 
 $9-9 95 
F1oating point, 

math functions. 


THREE GREAT 

APPLICATIONS 

READY TO RUN 

NO PROGRAMMING 

EXPERIENCE NECESSARY. 


NFL X-pert $4995 
Expert system for professional 

football handicapping. 


TOOLBOX 
Including subroutines that speed 

and compress list handling, 

searches, sorts, reversal algorithms. 


TOYBOX 
A collection of games and puzzles 

that make l~ming Prolcig fun. 


MIX AND MATCH FOR ADDED SAVINGS 
PROLOG/i 

lnt9Cpreler pl" '-·· 

Toolbox or Toybox s 79.95 

Toolbox ond Toy box 99.95 

NFL X-perl 99.95 

NFL X-per1 and 


Toolbox ond Toybox ll9.95 149.95 30 
BUY ALL 4 AND SAVE $50 129.95 159.95 50 


Applications Only 

Toolbox and Toybox $49.95 

Nn X-pett <'Ind Toolbox or Toybox 69.95 


9~ Sy~l~m Roquiiem•ntss;,~;!;:;;~;$W ~~S9. 5v PC.DOSIMS.DOS 
Var 2 0 or Jo~'or 

compatible with U 1SCKl1AM 

Prolog compliers 512 Macinmh 

and in terpreters 

with EdJ'nburgh ssao LA JOll.A Bl VD. 

s yntax. CHALCEDONY ~!]6~& 
SOFTWARE, INCJW1~f'.i83-8St3r - PHONE ORDERS: 1-800-621-0852 EXT 468 - ., 

PAYMENT ENCLOSED $ PflOLOG / i $69.95 II 0 
C A ..,..i.n,. odd 6'ib ..1.. 101 PROLOG/m 99.95 

I 
O CHARGE MY: 0 MooterCord D V1so ik>J.~":.:;,,1;'!11": I 
C11rd No. Exp. Dole -- uw roda inlwmollon 

I 
 SHIPPING: 

5iQno1ure S S.00 U$. 

I 
7.f/J Canada 

Mr./Mrs../Ms. 10.00 Camt:>eon. 
l/lt'«ri8 prrnt l u.IJ ~1 H6wa.H A~r 

Address 20.00 Over"""" Air 
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ACCORDING TO WEBSTER 

vive the sudden drop in sales than Osborne was. but they 
need to get those machines out the door soon; no com­
pany can survive dramatically red uced sales for long . . . 
except. possibly. IBM. wh ich reputedly has a few billion 
dollars in the bank. 

Commodore. in the meantime. seems to keep dodging 
the bullet that everyone thought would have been fatal 
by now. The ban kers are apparently convinced that a live 
but ailing Commodore stands a better chance of paying 
off its debts than a dead one and that sales of the C-64 . 
C-128. and Amiga are sufficient to keep Commodore alive 
for now. Smart folks. those bankers. The two big problems 
still appear to be lack of software and Commodore itself. 
Little new software has shown up in the past month. 
though a number of companies (like Aegis) claim to be 
on the verge of shipping several titles. and I still don't know 
if a decent word processor is available for the Amiga ­
especially critical because of Commodore·s attempts to 
position the Amiga as a business machine. 

Commodore seems to be hurting its own cause by 
throwing up roadblocks for developers The latest ob­
stacle: Commodore apparently wants software firms to pay 
$500/product/year for the privilege of putting the Work­
bench (desktop interface) on their product disks. This 
strikes me as unnecessary and counterproductive. since 
every Amiga owner already has the Workbench . Devel­
opers can. of course. not put that stuff on their disks and 
just have the users make working copies. like most CP/M 
and MS-DOS software. but it is in both Commodore·s and 
the developers· interest to make things as easy as possible. 

IBM. as always. goes right along being IBM. comfortable 
in its view of the marketplace and its position therein. The 
question is how closely that view corresponds to reality. 
since the clone makers continue to eat away at IBM's 
market share. On the other hand. the real question might 
be whether or not it matters. since for large sections of 
the computer market IBM has the apparent power to 
define just what reality is. with hordes of analysts and MJS 
managers following in its wake. Still. it was Zenith's por­
table. not the much-rumored (and still unannounced) IBM 
laptop computer. that won the key IRS contract. And the 
large inventories of unsold IBM PCs and XTs appear to 
be keeping IBM from introducing any new PC systems. Big 
Blue may just have painted itself into a corner. 

PRODUCT OF THE MONTH: MACBOTTOM 
To be honest. I was hesitant about picking the MacBot· 
tom 20-megabyte hard disk as product of the month. l'm 
sure there are Macintosh hard d isks that are newer. or 
cheaper. or faster. or have more sophisticated system soft­
ware. And there isn't much about it that's flashy or ex­
citing. In fact. in the few months I've had it. I've given very 
little thought to it. i ronically. that's exactly why I did pick 
it as product of the month: because. day after day. week 
aher week. it has quietly. unobtrusively done its job and 
done it very well. No crashes. No bugs. No lost files. No 
lost desk space. No power switches to fiddle with. Easy 
boot-up. Nice utilities. Fast performance. In short. just 

1co1tfiP1uedl 



~Est EASIEst MOSTAmazing New Advance ­
ments for an Old Friend. 

ZBaslc Is an Incredibly advanced 
powerfUIBASIC-but-it's still the old BASIC POWERFUL BASIC EVER!
)'OU're used to. lnst8id Of aperidlng 6 months of 
your ilfi leamlng anothercomplicated language, let 
ZBasic put your programs into light~. nowl 
(II YoU knoW BASIC, you know ZBasic.) 

How Fast Is ZBaslc? 
Lightening fut. Four years of lntenae 

development have produced the ultimate BASIC. '\,,. -~~...,liiilM•~~
ZBaaic Is "Compjled BASIC," and genat8l88 standl '"' 
alone IPPlcdon& that make any Olhar BASIC 
complete& obeolete. Just look at theae speed 
comparisons. 

Sieve Benchmark on D11ferent PC's 

M1.clntosh TM 
ZBasJcrw 7.4 sec. 
Mbaslc ™ 684 sec. 
18111~ PC ­
Z8asic™ 13,7 sac. 
8ASICA T" 2. 190 see, 

Apple lie, lie 
ZBaslcTM 486 sec. 
Allnle$011TM 5,401 sec. 
Z-80 (CPIM T"-80, TRS-8QTMI 
ZBaslc™ 30 sec. 
Mbaslcm 2,520 soc. 

10 .....dlheSievefrom8"'J1111111Y, 11183 

Complier Speed/Interpreter Ease. 
Like a BASIC Interpreter, ZBaalc allows you 

to write and execute your programa lmmedlatelyf No 
messy "Unkera," "Loadeta," or clumsy "Subroutine 
Packages.. like moat other compilers. 'lb compile 
and edit, almply type "RUN." Debugging works the 
same as the Interpreter, too. Just type "BREAK" or 
"CTRL C" to get back to the editor. 

Lightning-Fast Compllatlon. 
Compu~~saya.

"Compila11on is .:.rtyping 
"RUN," ZBalllc complies your program at bllndlng 
~ Hnee per second. 

Works the Same on All 
Computers. 

If you're tired of throwing f1Ni8Y your old 
programs everytlme you switch to a new computer, 
Z9aalc la lor you. Source code Is JIOfl8ble ll1lm one 
oomputerto another, and since ZBaslc uaes Device 
Independent Graphics and Disk FHe commands. 
your programs automatically "Adapt" to any other 
computer. And the ZBASIC editor Is the aame 
on all velllons-4'9gar of the computer. 

Einstein Math. 
ZBasic alters programmen1 a math 

packege that aurpaaaea anything 8188 In the 
lnduatryl f*8, ZBaslc la even better than 
FORTRAN, PASCAL. MODUl.M! or any other 
language avallableQ Vou wiU have up to 54 
digits ol user-selectable accuracy at your power. 

"Superb Documentation I" 
"The 387 page ZBaslc manual is a model 

of clarity lllCI organization. The documentation la 
superb, solidifying our lmpl9Uion that someone 
worked lncr11dlbly hard to make ZBaak: a 
benchmark tor all other BASIC Compilers." 

PC WEEK, Nov. 12. 1985 

Easy Structure-If You Want It. 
Z8aaiC helps you "Structure" your 

programs In a Wf¥ that's easy and simple.. .you 
may use GOSUB or GOTO with namee or Hne 
numbers. SUpporta mul!Mlne LONG IFs and 
LONG FNs. UST programs with-or without-line 
numbenl ZBaslc automatk:ally Indents loops and 
&tNctureaIn USTlnga. too. 

2Basic 
UsersSay: 
"Aweaomel It'sabout timel.Greatl 
Unbelievable! '' J .R.CPA 

Seymour, MO 

" ....test. genetates stand alone programs, 
19q1.1lree only modest amounts of memory, has 
outatancfjng compRatlon speeds and•..was bug 
free and felt solid. And the price la very 
attractive. " Bruce W. 1bnldn 

COMPUTER LANGUAGE 
"ZBaalc is a powerful offering tor BASIC 
programmers. It provides the lllxlbHlty ol Turbo 
Pascal and the speed of compiled BASIC, all at a 
price that can't be ma1ched. Kudos to Zedcor and to 
all U191'8 who make wise declslons to use ZBaslc to 
the fullest. " Gllny Ray

PC WEEK 
''The beat Ihave ever seen. Ilove 111'!bu should 
be proud of this product. " R. R. M1M1ger 

Meea,AZ 

"Mind-blowerl Easily the beat BASIC I've ever 
11Hnl " J. D. 

Blltlmore, MD 

s 4 

Customized for YOUR Computer: 

MSOOS"' and Compallbles; Including PC, lCT, AT, 
jr., Tandy™ ~12Q0.20Q0.3000 and all Ccmpaqs "'· 
Creal.es last stand·alone .COM files. Supports a mouse. 
hi hll hts k 0<ds and lots m0<e. 
M1clnto1h ™: Complete Toolbox ROM calls supper!. 
crea1es 68000 NaJiVe COde. MaQn1tlk and Al)l)l'etal 
support, program si>e to 4 megab\11&, math accuracy 
lrom 8 to 24-0 d' lls. lnaedible r ram speeds! 

3 or 4 and a sF19Cial graphic versiOll for Kaypro CPIM . 

ONLY ZBASIC GIVES YOU 
THESE FEATURES: 
• Hlgllllght8-...•mallle~..,t 
• Not Copy Pnlt9cted 
• N_.,.Rvpm.. orRuntime fMI for 

progrlml you .... 
• Dll'Kt~(SpMde loglctMtlng 01188111.,..........,, 

• Super............ dlllug 


• CHAIN wltll vulllble plllllng. ~Illor­
vartlblM) 

• CrMtalranlpClrtmbltl UlroUllnM Ind funcU-. 
• llultf.llM LONG II\ Mllftl.llne LONO Fftl 

(•rgument PllAlnll) 
• DeckM~ HEX, OC1lll or BINery Mlpport. 
• Dwl~ONphlcawlFllellO. 
• N-doMString "Gmrbep Collecllon" 
• C-wltll "Qulcl:" ........ mort­

oocle 
• lulltln "Hl!LP" -lmtayougmt­

fut. 
• LongvwlllbleMIM(11c~) 
• Loopm: WHILE-WEND, DO-UNTIL, FOR-NEXT· 

STEP 
• a.rt.I Port MdModmnl wpport 
• Eamlly loed your old 8A8IC progrmna..-111 

A&Ctl 
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Com pa tibili ty 

without 


Compromise!! 

- PC/AT,XT Compatible ­

::: $1995 

TOMCAT 

AT 

TOMCAT3200-AT MODELIII 
•CPU INTEL 80286 6/SMHz 

•RAM 512KB on Mother Board 

• 2 X1.2MB (360KB) Flopoy Drives 

•Floppy and Hard Disk Controller Card 

•Turbo Display Color/Monochrome Card 

• 1 Serial and 1 Parallel Card 

•AT Keyboard 
• Monochrome Display Monitor 

•User's Manual & Technical Reference 

• System Utility Disk (Setup, Diagnostic) 

TOMCAT 3200-AT MODELll(Hard Disk System 20MBI $2,795 

Acceptable 

Dealer Inquiry 

"Welcome" 

TOMCAT CORPORATION 
$I.lite S04 .S820 Del Amo BIV<I.• Tonance. CA 00503 

TEl.:(219]542· 6846 FAX.(213)214 ·0276 

TOMCAT COMPUTER Inc. 
VeguClll Blog.. 9·6·4 Nlsnlwaseoa $111f\Ju1N·l<U. TO VO 

TE~:(09)20B·2!>11 TE~X:.120984 FAX:(09)209·2562 
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about everything I want out of a hard disk. and al l done 
so well that I take it for granted .. . or. at least. I will until 
J have to send it back and sudden ly do without. 

The MacBottom (built by Personal Computer Peripherals 
Corporation) sits underneath the Macintosh. It has the 
same "footprint" as the Mac; that is. it takes up the same 
amount of desk space. It's about two inches high. which­
by adding that much height to the Mac-only serves to 
make the screen easier to see. It plugs into either the 
printer or modem port. If the printer port is used. the Mac· 
Bottom will act as a printer buffer. You never have to turn 
the MacBottom on or off: instead. it senses (through the 
RS-422 port) whether or not the Mac is on and turns itself 
on or off accordingly. As most (all?) hard disks do. it makes 
some noise. but not an objectionable amount It has a 
small. pleasantly green LED on the front that blinks dur­
ing disk access tj ust so that you know it's doing some­
thing). The unit I have holds 20 megabytes: a IQ-megabyte 
version has been available but is being phased out. 

Since there is no way (at least none I know ofJ to boot 
off a hard disk connected to one of the serial ports. you 
do have to use a special boot disk to start things up. How­
ever. the boot-up program is smart enough to make a user­
defined volume on the hard disk the default (start-up) 
volume and to eject the boot disk. leaving you with a hard 
disk-based system and no dreary floppy disks lying about. 

MacBottom comes with MB Utilities. The boot-up pro­
gram installs an important utility. the MacBottom Panel. 
as a desk accessory. You'll use this utility most often. As 
such. it is the easiest to access. It lets you " insert" (mountl 
or "eject" (dismount) volumes at wil l. It also shows any 
print buffering in progress and allows you to flush the buf­
fer if desired. Three other MacBottom utilities let you 
create and delete volumes. change their size. change 
(without rebooting) the default volume. change the size 
of the printer buffer. and modify the boot sequence (which 
volumes are to be mounted. which one is the default. 
which port to use) . Volumes do not automatically grow 

(co11ti11ued) 

._______.I •• ~~ 

d Ion l •• ~i:ie 

I •• ~ 

I • • ~ 

Print buffer: • • e= 
Au all able spo ~e : ~ l!ll!.l!ll!ll!l ~~ 

' I 
Reu er I 

Figure I : Tfte Create & Grow Volumes Utility of MB Utilities. 
You can allocate and deallocate space for a volume 400K-byle 
chunks at a time. Tftese chunks are sftown as little floppy disks. 



UNIX™SvsTE R FOR PEOPLE WITH 

BIGGERTHINGS IN MIND. 


You know what tJNIXTM System V 
can do. 

But now you don't need a mini to do 
it. The AT&T UNIX PC puts room-size 
computing power right on a desktop. 

Its Motorola 68010 chip, 10 MHz 
clock speed and up to 4MB RAM­
with virtual memory support and inter­
nal hard ctisk options from 10 to 
67MB-give you 75% of the power of 
a VAX* 111780. 

For only 7% of the cost. 
Development tools? The AT&T 

UNIX PC puts you in a UNIX System V 
environment complete with system util­
ities, he shell, C compiler and 68010 
assembler. As for languages, you get the 
full range: C, Cobol, Fortran, Pascal, 
BASIC and the LPI** high-performance 
suite. Not to mention C-ISAMl , 
INFORMIXt and sort/merge for 
database development. 

All, with the convenience of built-in 
text editors, debuggers and graphics 
tools, including the GSS Virtual 
Device Interface. 

Up-and downloading your work 
from minis or mainframes is easy. 
Thanks to the standard internal 300/ 
1200 bps modem, RS-232 port, VT 
100• terminal emulation software and 
optional 3270 terminaJ emulation. You 
aJso get two jacks for phone lines and 
built-in communications software. 

All of which make the AT&T UNIX 
PC ideal for ongoing voice/data com­
mwiications and remote acaess to 
shared corporate databases. 

ONE OF THE COMPUTERS 

WITH THE FUTURE BUILT IN. 


Even with all its available power 

and storage options, the AT&T UNIX 

PC still has room to grow. With three 


expansion slots and the ability to con­
nect up to seven serial devices. 

Because when you have big ideas, 
accommodating them shouldn't be a 
big deal. 

To find out about the AT&T UNIX PC and our 
SPECIAL LIMITED TIME OFFER 


call your AT&T Account Executive, authorized 

AT&T supplier or 1800 247·1212. 


AT&T 

• VAX and VT 100 are I mdernarks of Oigilal Eq11ipme-n1 orporal ion. ..LPI in 1ndem~ rk of LanJIU•gc Processors, Inc. 
IC· ISAM and I FOR M IX ore trndemo.r~of ReJat.ional D•t• base SyM.,ms. Inc. e 1986 AT&T In form Al ion Systems. The right choice. 



AT LAST: Professional 

Typesetting Capability 


For PC Users 

With PC TEX™- the best-sell ing full 
implementation of Professor Don Knuth's 
revolutionary typesetting program 'fEX. 
F INEST Typeset Quality Printing From: 


dot matrix laser phototypesetter 


aln ) 
. . a~n !"° e-x2 dx 

00 1 

. . - oo~i 
... amn 

WIDEST Range Of Out put Device Drivers: 

• Epson FX LQ • HP LaserJet* 
• To hiba • Apple LaserWriter 
• Corona LP-300* • APS-5 phototypesetter 
• creen preview, with EGA or Hercules card 

MOST COM P LETE P roduct Offering: 

PC '!EX (not copy protected) includes the following: 

• Our 	 pecially written PC TEX Manual, which en­

ables you to start using '!EX right away. 
• Custom 	"macro packages' that provide formats 

for letters manuals technical documents, etc. 
• The U.T£X document preparation system a full ­

featured macro package for preparing articles, 
books, reports, etc ., and Tu\'lEX User' Manual. 

• A.MS-TEX, developed by the Amer. Math. Society 
for professional mathematical typesetting. 

Site licenses, volume discounts, and interfaces to 
PC Paintbrush, PC Palette, FancyFont and Fontrix 
are also available. 

PRICED FROM ONLY $249.00! 
(Printer drivers and interfaces additional .) 

Laser p rinter , 
fonts & software 
from $2995.00 

For IBM PC/XT, AT or compatible, DOS 2.0 or higher, and 
512K RAM. Hard disk required for printe.r dr ivers and fonts. 
*HP LaserJet and Corona require additional interface boards. 

For more informat ion call or writ e: 

Personal TEX, Inc. 
20 unnyside, Su ite H, Mill Valley, CA 94941 (415) 388-8853 

This ad, with space for the photograph, produced by PC 'fEX. 
Typeset on the Epson FX80, the Corona LP-300 laser printer , 

and the Autologic APS-5 phototypesetter. 
1'F.X hi a t. radema rir. ot t.he Ameri can Malhe.-11u..1c::a l Socie Ly . M&.flula.(.. 
1.urors' prod u ct n111m 11• a .re lrademar• s o r indiv idua.I manufActurier• . 
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and shrink: instead. you allocate space in 400K-byte 
chunks. shown as little floppy disks (see figure I). Also. 
shrinking a volume wi ll cause the files thereon to be lost. 
since there is no clean way of ··compacting"' the volume 
before lopping off chunks of it. 

This isn"t as convenient as systems that handle all this 
automatically. but I've had no directory or file problems­
nothing lost-so I can·t complain. Besides. you can in­
crease the size of a volume without affecting the files. and 
that's usually what you want to do anyway. One other func­
tion of the utilities: You can lock or unlock the Finder on 
a given volume. If you lock the Finder on the default 
volume. it will remain the default volume. even if you use 
applications on other volumes and those volumes have 
their own copies of system flies. If you unlock the Finder. 
when you run an application on another volume. the Mac 
operating system will select that volume as the new default 
(provided the system files are there as well). 

The backup program. MB Backup. is intelligent and easy 
to use. You can back up an entire volume. just files that 
have been changed since the last backup. or files of your 
own choosing. If you select the entire volume option. Back­
up prompts you to put in and label as many disks as are 
needed. since the contents of a given volume probably 
won"t fit on a single 400K-byte disk. As Backup fills each 
disk. it ejects the disk and asks for a new one. If the disk 
is unformatted. Backup automatically formats it for you. 
My only quibble is that for each file it copies to the floppy 
disk. it puts up a box on the screen with the filename in 
it. then erases the box when the file has been copied. A 
lot of time is spent erasing and redrawing this box. I would 
have preferred the box to remain and just the name of 
the file to change or-better yet-that the names of the 
files being copied should form a scrolling list 

The changed files option lets you update the disks that 
form a complete volume backup by saving out Ito the 
appropriate disk) just those files changed since the last 
backup. The selected files option. as you might guess. lets 
you scroll through a list of all the files on that volume and 
select which ones are to be saved onto the disk. 

Backup has three restore options. If a file being restored 
already exists. a dialog box prompts for an overwrite/skip/ 
cancel decision; if the file is in use. the options are just 
skip and cancel. This lets you restore to the volume in use. 
that is. the default volume. One important fact to be aware 
of: The files backed up on a floppy disk are special "MB 
Backup documents"' and can be restored to normal for· 
mat and use only by the restore options. 

Another utility included with the MacBottom is Floppy 
Copy. which uses available disk space to speed duplica­
tion of floppy disks. This is intended primarily for single· 
drive systems and does a single-pass copy in around r 
minute 4 5 seconds. It does this by copying the source disk 
onto the hard disk itself. then writing the disk " image" 
onto the destination floppy disk. doing any initialization 
or formatting necessary. Having done that once. it asks 
if you want to make another copy of that same disk and 
will format and write a new copy of the disk in a little more 
than a minute. 
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lam pleased with the MacBottom hard disk. It does what 
l want it to. and it does it well and (to date) with no failures. 
problems. or glitches. The folks at PCPC assure me that 
it works fine on the Mac Plus and that they have a new 
system software release to support Apple's Hierarchical 
File System: I may have a follow-up on that in a month 
or so. At SI 595. MacBottom is a bit pricey. but if you're 
interested in worry-free. thought-free hard disk usage. it's 
worth it. 

DASCH RAM DISK 
IL on the other hand. you're more interested in speed than 
in storage space. you might want to look at the DASCH 
(disk acceleration/storage control hardware) external RAM 
disk from Western Automation Laboratories Inc. Now. 
RAM disk software for the Macintosh is nothing new. but 
this is an actual external box that-like the MacBottom­
connects to the printer or modem port and looks to the 
system like an extra disk drive. Also. like the MacBottom. 
it can double as a printer buffer. It has its own external 
power supply. so you can crash or tum off the Mac without 
affecting what's being stored on the DASCH. Unlike Mac­
Bottom. the DASCH is not made to fit under the Mac. Its 
dimensions are 7\-1 inches wide by 9 inches long by 2 
inches high . and it must be placed either on top of or to 
the side of the Mac. It comes in three versions: 500K. 
IOOOK. and 2000K bytes (the prices are $495 . $795. and 
$995): the smaller versions are upgradable to the larger 
versions for the difference in price plus 10 percent of that 
difference. 

The start-up program. Start. will automatically copy files 
from the boot disk (or any other disk) to the DASCH. after­
ward selecting the DASCH as the default volume and eject­
ing whatever disk is in the drive. Again . like the MacBot­
tom. this makes the start-up process relatively painless. 
Even more interesting is that the DASCH remembers what 
disks its files came from. If you then run the Backup util­
ity that comes with the DASCH. you·11 be prompted for 
each disk. and the appropriate files will be copied out. 
Another program. Configure. lets you modify Start in all 
sorts of ways: which port to use. whether or not disks other 
than the start-up disk are to be copied. whether or not 
existing files on the DASCH should be overwritten by their 
counterparts. and so on. 

The DASCH is fast. easy to use. and can save lots of time. 
While my experience with it hasn't been quite as flawless 
as with the MacBottom. the few problems I've experienced 
have been minor and were easi ly dealt with . My only real 
criticism is the lack of a battery backup to protect against 
power drops and outages. Aside from that. I really like 
the DASCH . 

One interesting problem I've had with both the DASCH 
and the MacBottom deals with restoring files previously 
backed up (or. in the case of the DASCH. copying files 
onto a "blank"' RAM disk) . If those files were originally 
in folders. they end up in folders on the destination 
volume. Unfortunately. those folders are unnamed (literal­
ly: "Unnamed #I." etc.). and they overlap with icons of 

(co11li1ttmf} 

C SUPER DISCOUNT WHOLESALER Ct BT£coMPUTERS,1Nc. t 
IBM XT 512K Floppy .................... 51988 ZENITH 148........... ................ $1098 

IBM XT 51ZK 20 Meg Hd........... ... $2488 ZENITH 158.,., .......................... . $1 598 

IBM AT 512K Floppy ................. . S3.ZS8 ZENITH 177. ................. ......... Sl988 

IBM AT 512K Floppy 20 Meg Hd... $3788 ZENITH 200 AT ................... ....... $2888 

512K (OK) M<lmoty Card .......... ... . $ 48 20 MEG Seagate Hd w/Cnt .......... s 448 

3B4K (OK) XT Mltilc1. Card ... ... ..... $ 98 10 MEG Irwin Tape Back·Up ........ S 448 


MONITORS 	 PRINTERS 
AMDEK ColOr 600 ......................... 5388 CITIZEN MSP10 ......................... $ 248 

SONY IBM Hi Res Color ................ $398 EPSON FXSS.... .......................... S 368 

SONY wlVTuner.......................... ,$498 OKIDATA 182 ... ......... ................. $ 216 

TAXAN IBM Hi Ros Color ...... ........ $395 IBM Prin1er Cable (Hi Oualily) ...... S 15 

ZENITH AmberlTL........................ S159 DAISY Laser Primer (Cannon) .. ..•$2098 

RF MODULATOR IBM or Apple ..... $9.H APPLE. 2+ or 2e Cable ......... ....... S 15 

Color Graphics Card RGB..............$ 78 NP laser Printer. .........................$2535 

APP LE Vldoo 7 ............................ ,$158 OTHER PRICES ........................... CALL 


INTRODUCING THE NEW SUPER SPC ·KT PORTABLE KIT 
FITS ANY IBM, PC, XT or APPLE II +, llE or (AT ·CALL) COMPATIBLE MOTHER BOARDS 

3 DISK DRIVE SLOTS KJTJNCLUDES: PRICE SLASH 
• TTL or COMPOSITE (AMBER/GREEN) 
• HARDWARE RESET 
• POWER ON INDICATOR 
• KEYED POWER SWITCH 
• AUTOMATICBAtGHTNESSCONTROL 
• EASY TO ASSEMBLE 

INCLUDES: 

• 9" HIGH RES. MONITOR 
• 135W. SWITCHING POWER SUPPLY 
• KEYBOARD 
• ABS CASE, ACCESSORIES, MOUNTING 


HARDWARE, ASSEMBLY MANUAL, 

UP TO 6 EXPANSION SLOTS 


ONLY ................................. $398 

SUPER SPC·AT 

TOTALLY IBM AT HARDWA I SOAWIRE COMPATIBLE 
MOTHER BOARD 

90288 MICROPROCESSOR 

80287 COPROCESSOR (OPTIONAL) DRIVE FORMATTED ACCESS 

512K STANDARD MEMORY 
 MFG CAPACITY SPEEO PRICE 
8· 1110 EXPANSION SLOTS 

ONLY (OK) .......................... ......... SQ88 SEAGATE 21 SS $ 448 

• SUPf:R AT KEYBOARD ..... ..... ... $ 89 SEA/CDC" 21 40 s 688 

• SUPER AT CASE ....................... $ 89 SEAICDC" JO 40 $ 845 

• 	SUPERAT200WATT CDC 40 28 $1145 


POWER SUPPLY ........ ............ ... $149 SEAGATE 40 40 $ 988 

• 2SM MULTl-FUNCTION CDC 50 28 $1399 


CARO (OK) ........ ... ................... ..$2"29 CDC 70 28 $1598 


SUPER COMPATIBLE PC·XT MOTHERBOIHD 
TOTALLY IBM XT HARDWARE &SOFTWARE COMPATIBLE 

: 	~~~~c?J:6~Eeg~~~~\bKJ......sio9 SPECIJl THIS MOITH OILYI 

PAINTER CARO ...... ..... ............. $ 98 
 5150 KEYBOARD ... .. .................S54 .00 


• MULTI l/OCAflD.............. .......... $108 
 5151 KEYBOARD ... ....... ........ .... S88.00 
• PARALLEL PRINTER CAAD....... $ 28 

XT CASE (Flip Top) .... ........ ... .... . $48.00 
• SERIAL CARD ........................... S 38 

135WATIXT• GAME POAT ADAPTER.............$ HI 


• EPROM WRITER CARD .......... ... $103 POWER SUPPLY .................... .. . $78.00 


* APPLE COMPATIBLE PRODUCTS * 
• APL. lie+ Compatible Mother • PRINTER CABLES ..................... $ 13 


Board ........... .... ....... .. .... ............ $228 • 80COLUMNCAADFORll+ .... ..S 42 

• APL. lie+ Compa11ble BO Column • Disk Conlloller Card II+ or lie ..... S 39 


Card wl64K Momoty. .. ... ....... ...... S 48 • 16K Memo<y/Language Card ...... S 2'9 

• 	APL, lie+ Case. Keyboard • Jorslick 11+ or lle................... .. .. S 15 


w/Keypad .. .... ............................. $119 • Fancy Joystick II+ or lie ............. $ 19 

• SS SERIAL CARD ....... ........ ..... .. $ 68 • Half Helghl Disk D1,..es II+ or llo.SI 18 

•	 APL Ila+ Replacemont • lie Dri•es............. ............ .......... SIJa 


Keyboard .. .......... ......... ..... ... ...... $ 58 • Sup<!r Cooling Fans II + or lie .... S 24 

• APL lie Replacement Case ........ $ 58 • APL. Video 7 RGB ...................... $158 

• Power Supp4y (replacemenl 


11 +ot lie) .... ... .............. ............... $ 39 

• APL lie+ O&tachablo Keyboard 

• :~~~r.·c1c;;;.;;;;;i1tii8. i:ioit.;; .... .. :. 99 


Board ....... ... ... ... .... .......... .......... $189 

• APL II Replacoment Case ....... $ 38 

• APL. II+ Raplaeomenl Keyboard$ 38 

• APL II+ Exrernal Keyboard ...... .. $ 79 

• APL. II + Func1ional. Numerical 


Keypad & Case ......................... $ 79 

• EPROl.t Writer Card ....... ........... . $ SB 

• Z-80 CP/M CARD ..... ..... .. ........... S 38 

• GRAPPLER Compa1il>le Printer 


Card ................... ..... .. .... ............ $ 39 


1111 TO BIE computers. Inc. 
14644 N. CAVE CREEK RD. #6 •PHOENIX, AZ. 85022 


P.O. BOX 30705C • PHOENIX,AZ 85046-0705 • PHONE (602) 867-8962 

MASTER CHARGE. VISA. ARE \\IECLOME. COO 3.9%. $5.ClllMINJMUM SHIPPING & HANDLING 


NOTRESPONSIBLE FOA TYPOGRAPHICAL ERRORS. AlL PRODUCTS SUBJECT TO AVAILABJUTV 

OR STOCK ON HANO. AU. PRICES ARE SUBJECT TO ~GEWITHOUT tlOTICEI 


All SALES ARE C'°'SH DISCOUNT PRICESI REFUNDS ARE CREDITED OH~Y. 


2e CASE & KEYBOARD 
w/KEYPAD 
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DARE TO COMPARE! 

IBM® PC/XT-COMPATIBLE 


COMPUTER SYSTEM 

COMPAREOUR SYSTEM COMPONENTS TO OTHERS& SAVE! 

1--------

OURS THEIRS 
- 25K Memory Included -Only 128K or OK 
- 150-Watl Power Supply - 135-Walt unit 
- Monochrome Graphic -wlo Graphics or Print 

Printer Included capabil lly 
- Name-Brand Disk -Brand XYZ, " Mama­
Drives such a~ TEAC .san~" or worse 
&QUME 

- MAGNAVOX High· -Low resol ullon. 
Resolullon TIL Monllor no-name monUors 

- Full Warranty on all -00-day Warranly 
products: 1 yr. Warranty (ii you·ro lucky) 

on boards, 2-yr. on
MAGNAVOX monitors 

IBM PC·XTTypeCaseNo.90180 .. .. . ........ . . . ............. s 33.00 
150-Wall Power Supply No.90155 ......................... . .. .. 65.00 
5150 IBM-Type Keyboard No.90130...... .. ......... .. ... .. ... . 45.00 
Mother Board expandable to 640K 

with 256K ins ta Iled No. SPCL03 . ...... . ..... . ... . .......... 135.00 
Monochrome Graphic Printer Board No. 99010 . __ __ .. ____... 75.00 
Floppy Controller Board No.92260.... •_. __ . .. _. _. _. ... .... _. . . 29.00 
2-Floppy Disc Drives at $95 each No.93140.. .. .. . . . . . .. .. . . 190.00 
12" TTL High Resolution Monitor 

by MAGNAVOX No. 96710 .. . .. ..... ... ..... . .. .. .. ... .... . . . .. 67 .00 
Complete with Instruction & Assembly Manuals. 

YOURCOST..... ...... s539oo 
Any of these components may be purchased separa1ely. All boards guaranteed 
for 1 year. IBM, PCIXT are 1rademarlls ol ln1ernnllonal Buslnoss Machln11s. Inc. 

Somo assombly rnqulred. 

Smarleam Modem MAGNAVOX Color 
.,...______ , 103l212A-Opcra1es Monitor 

\ al 300 Baud & 1200 •RG B High Resolu lion 
Baud • 14" d iagonal 

~.r:::.. :.·: . ~ .. • Hayes Compalible •640 DolslH·240 llnes/ 
.. Auto Answer, Dial BO column

Uses RS 232-C & Redial •Bullt-in Tiii Sla.nd 
Conneclor
No.91990 .... . .. _.. 

$165 • 
OO 

No. 97890 .......... $318.00 
Avatex 1200 Modem lij - ·:i Key 

•Auto Answer, Dial & Rlldlal ~ 'l ~ Boards 
• FCC Approved 5151 18 M Type Key Board Caps and 
•PC TALK Ill Software included N Lock 
•AulomaticSell TestonPower-Up N~'.';;1515 ...... . .. .. ..... $76.QO

COMPAREAT1199.00 5150M XT Key Board- looks like AT, has 
1 1 1 

No. 97070 ..... .... ..... $87.00 ::.::~.~~~~~D . ~~ ~~SS9.00 
ADD-ON BOARDS FOR IBM® 

COMPATIBLE SYSTEMS 
Monochrome Graphic Multi 1/0 Card 

• Built-In Floppy Conlrollarthal canPrinter Board dnve 2 floppy drives •Two RS 232 Serial
• Built In Parallel Prlnler Port •Text: Adapters •Timer Port •Patallel Prln lor 
25 llno • 60 column •Graphics: 720 x3'1a Pon •Joystick Adaplor
msolutlon •TTL High Resolution Ou~I 


No. 96no..... .. ..... 
$84.0Q
No.9Z270 .............. $75.uO 


RS 232 Serial Board Multifunction Boant • 1 Serial Port •2nd P·ort opllonal 
• Expandable to334K RAM • Serial Porl. 

Gamo Port • Parallel Pr1nler Port •Clock 
 No. 92310 .. .......... .. 
$27.00 
Calendarw/Baltery Backup •Softwate. 

Manuals and Cab les 
 Parallel Printer Card 
N0.92290.. ............ 
$75.00 •Al so may be used as 110 Porl 

-d---1 No.921001---C-ol_o_rG-r-a-ph-ic_s_B_o_ar .............. $21 ·00 

• RGB and Composite Port •Light Pen Floppy Disk Controller 
lnlerlace • Graphlco: 32Dx200 (color): • Drives 2 lnlernal drives • Includes cable 
64Dx200(BW) •Te.xi: 25•80 •IBM PC c;ompallble 

No. 92280 ... ..... ..... . $65.0Q No. 92260 .............. $29.00 

PWS A HUGE SELECnON OF CABLES & ACCESSORIES! 

THE WHOLESALE OUTLET 
DEPT. BY, 1 INTERSTATE AVENUE. ALeANY, NY 12205. To order 
ca11 1·800·3« ·4387 (Non-NYS Res.) or 518-459-78!13 (NYS Res.) 
Personal and compan, checks accepted ton mall·ln oraers1. 
Cus lomer pays lrelght & handling FOB Albany, NY. Non-cre<lll• card orders shipped UPS, C.O.D. Minimum order $25. Dealer end 

large quanllly orders cal l 518-459-71183·. Ask for Compuler Oepl. ,-. ­
Some 11ems nol as plc tumd. Prices subjecl lo change. W .,a. 
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ACCORD ING TO WEBSTER 

Benchmarks that I ran 
on different mass storage 

devices showed an 
interesting correlation 
between speed and fragility. 

files already on the volume. Furthermore. when you open 
the folders on the DASCH. the icons inside are widely scat­
tered. requiring (at least) a "Clean Up" command to get 
things straightened out. The clue seems to be in how the 
desk top file is crea ted or restored. If you're doing a 
Restore command on the MacBottom. answer "yes·· when 
it asks you if you want to update the desktop file. Of 
course. if you have folders already sitting on that volume. 
they·11 end up being unnamed. and special icons may be 
lost. Al l in all. it points to some inadequacy in the utilities. 
the Mac operating system. or both . 

MASS S TORAGE COMPARISONS 
lust to compare the relative speeds of different mass 
storage devices. I ran a set of "benchmarks" consisting 
of performing typical user actions: copying a file. duplicat­
ing a file. opening an application. opening a document 
(by double-cl icking it) . and exiting back to the desktop. 
I used Microsoft Word (version 1.00). which fits the bill 
nicely because of its size and popularity. Note that all tests 
were run after having opened Word a few t imes. so that 
it no longer checked for the master disk. 

The tests were run on a standard 512 K-byte Mac. except 
for the in ternal RAM disk. which was run on a Levco 
Monster Mac (2 megabytes) using Assimilation Process's 
Mac Memory Disk software. For that test. I sized the RAM 
disk so tha t only 512 K bytes of applicat ion memory was 
left. so that there would not be an "unfair" advantage in 
copying files. All tests were run under Finder 4. I: both 
Macs had the old (64K-byte) ROMs and single-sided (400K­
byte) drives. The hard d isk was the 20-megabyte MacBot­
tom. and the external RAM disk was the I-megabyte 
DASCH . 

Part of what made the timings so difficult was their 
variability. Generally. times tended to get better when th y 
were repeated with few or no actions in between. For ex­
ample. repeatedly opening a document. then exiting back 
to the desktop, tended to yield the best time for both ac­
tions. However. the times didn't always keep going down: 
they would occasionally jump back up by a second or two 
(or more). 

A few interesting featu res of Word showed up as well. 
For example. the time to open Word on a two-drive floppy 
disk-based system is shown as 12.4 seconds. That was 
with disks in both drives. If I removed the disk from the 

(m111i11t1ed) 



QUANTUMXT 
$799°0 

D Bll88 Processor 
D 256K expandable up to 640K 

on board 
o Two 36{)K Floppy Drives 
0 Mono or Color Gtaphics Card 
0 Hi·Res Mono monitor 
O Parallel Printer Port 
D AT style keylloard 
D Full (1) One Vear Warranty 

D 20 MB Hard Oisk Sub System (Controller & Cable} ....•S 465.00 

D 20 MB Hard Disk (40MS) for AT ..... . .. .. . . . . .. . . . $ 650.00 

D 33 MB Hard Disk Sub System (Controller & Cable) . ....S 695.00 

D 33 MB Hard Disk (40MS) for AT ..... ... . . . . . . . . . . s 750.00 

0 68 MB Hard Disk (25MB Vllice Coil} •. • •• , . , .•• , .. , •• $1499.00 

O 60 MB Tape Streamer Back Up ................ .. ...S 899.00 

O Mono or Color Graphics Card ... •..•. . .. .. . . . .. .. .. $ 110.00 

0 14"' m Mono Monitor . ...... . ..... .. ... ..... " .. $ 149.00 

o 12' " TTL Mono Monitor ....• . ••• •.. .. .. .......... $ 99.00 


QUANTUM 
XTTURBO 
$899°0 

O 8088-2 Procesror (CPU 
BOARD, MADE IN USA) 

O 4.77-8 MHz speed swilc·h 
selectable 

D 256K expandable up lo 
1MB on board 

D Two·360K Aoppy Drives 
O Mono or Color Graphics 

Card 
D Hi-Res Mono Monitor 
O Parallel Printer Port 
D AT style keyboard 
0 Full (1) One Year warran1y 

O 80286-8 Processor (CPU 
BOARD MADE IN USA) 

D 6-8 MHz speed switch selectable 
o 512K RAM expandable up to 

2MB on board 
D 1.2 MB Floppy 
D 20 MB Hard Disk 
o Parallel Printer Port on board 
0 200 W. Power Supply 
o AT style keyboard 
o Fully assembled, tested and 48 

hour burn-in. 

THE 

MOST 

AFFORDABLE. 


IBMAT 

COMPATIBILITY 
40% FASTER 
QUANTUMnc 
AT TURBO 

with 

20MB 

HARD DISK 

and 
FULL ONE 

YEAR 

WARRANTY 


$I99S00 

call 

(7L&) 259·1127 
for 

QUANTITY 
DISCOUNTS 

AFTON COMPUTER INC. 

24825 CALLE EL TORO GRANDE • EL TORO, CALIFORNIA 92630 • TELEPHONE (714) 259-1127 
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ACCORDING TO WEBSTER 


Table I : Some comparative times indicating relative performance of different types of mass storage on tfre Maciiitosfr . The file used 
is Microsoft Word (version 1.00) and is 
in parentheses are normalized times that tell you how rnucJi faster the internal RAM disk is t.han the other means of storage. 

Floppy Disk (single-sided) 

Copy File from Floppy 35.0 

Duplicate File 16.9 

Open File (application) 12.4 

Open File (document) 23.6 

Exit ro Desktop 29.0 

Combined Time 87.6 
(copy, open doc, exil) (4 .6) 

12 5 K bytes. The document is the Memo file included on Word"s master disk . The figures 

External RAM Disk Internal RAM Disk 
Hard Disk (MacBottom) (DASCH) (Assimilation Process) 

23.6 13.2 7.9 

9.2 4.3 0 .7 

7.9 5.2 5.0 

10.6 6.8 6.4 

11.6 6.8 4.7 

45.8 26.8 19.0 
(2.4) (1 .4) (1 .0) 

external drive but left the drive connected. the time in­
creased to 20.6 seconds. If I then disconnected the exter­
nal drive. the time remained about the same (i.e.. around 
20. 5 seconds). However. no such variation occurred with 
the other configurations. except that the time to open 
Word increased somewhat the first few times it was 
opened with disks in the drives. Strange. 

The timings, found in table 1. confirm what you'd 
suspect: Internal RAM disks are faster than external RAM 
disks (though not by much). which are faster than hard 
disks. which are faster than regular floppies. The last row 
in the table-Combined Time-adds together the first. 
fourth , and fifth rows to give you a feeling for just how 
these time differences can accumulate. 

The interesting correlation here is between speed and 
fragility. An internal RAM disk is the fastest form of mass 
storage. but it's also the most vulnerable. Files can be ir· 
reparably lost or damaged by power glitches. system 
crashes. or even programs that run amok. And. of course. 
if you turn the machine off without saving all your files 
to more permanent storage. they're gone for good. Some 
firms are developing software to preserve the contents 
of RAM in case of a system crash. allowing you to do a 
"warm" boot and still find the RAM disk and your files 
there. but that's no help against the other dangers. 

External RAM disks shouldn't be affected by system 
crashes. rogue programs. or turning the computer off. 
Power glitches and outages can still cause a problem. 
though. unless the RAM disk has some sort of battery 
backup. As mentioned. the DASCH unit I have has no bat­
tery backup. though the folks at Western Automation claim 
to be working on one. 

Hard disks shouldn' t be affected by much of anything. 
but. unfortunately. they are. Power glitches at the wrong 
time (e.g.. during a write operation) can cause problems. 
as can turning off the computer at the wrong moment. 
Physical shocks or movement can also affect them. caus­
ing the dreaded head crash. where the read/write head of 
the disk drive actually touches the surface of the disk itself. 
The MacBottom has some protection against both prob­
lems. The desktop Special menu has a Shut Down option 

that moves the heads off the disk. then reboots the system: 
you should select this before turning the Mac off. I would 
be happier with a design that didn't require this shutdown 
step. but the MacBottom has survived power glitches and 
many power-downs without the Shut Down. so it doesn't 
appear to be overly sensitive in this area. As for shocks 
or movements. the under-the-Mac location does a great 
job of preventing accidental bumping or jostling. 

Floppy disk drives are the heartiest form of mass storage 
(except. of course. for cassette tape. which we can safely 
ignore). least affected by crashes and other physical events. 
What few floppy disk problems l"ve had are related 
primarily to software (usually operating system) errors dur­
ing reads and writes-and those will affect all forms of 
mass storage equally. Of course. the floppy disks them­
selves can be physically damaged. but the advent of the 
3!--S·inch not-so-floppy disk has done much to eliminate 
those dangers. (A friend of mine. Matt Yuen. once put an 
address label and a stamp on a 3 Y7-inch disk and dropped 
it in a mailbox. It arrived at its destination in working con­
dition. with all data intact.) 

So which is best for you? Well. that depends upon what 
you want and how much money you have to spend. These 
four options are not mutually exclusive: as I type this. the 
Mac at my left shows on its desktop three hard disk 
volumes. a floppy disk volume. and two RAM disk 
volumes. one interna l and one external. My personal 
preference would be a I· to 4-megabyte Mac with a 
20-megabyte hard disk and running an internal RAM disk. 
On the other hand. if you have a lot of Macs in a network 
sharing a hard disk. giving each Mac an external RAM disk 
wou ld improve performance of each workstation while 
reducing susceptibility to crashes and (with battery 
backup) power glitches or failures. 

WRAP-UP 
Next month. I will continue my attempt to catch up with 
the backlog of new products. I may also start a follow-up 
on last month's 68000 benchmarks. giving timings com­
paring different compilers on the same machine. But no 
promises. Until then. I'll see you on the bit stream. • 
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LETTERS 


[co111i11ued from page 241 
Let me describe some of the specific 

problems. such as the one with overlap­
ping windows. This occurred specifically 
with small windows that had completely 
disappeared behind larger windows. There 
is an "under" menu selection to bring out 
hidden windows. but the mouse must be 
positioned over the hidden window. which 
is hard to do and rather frustrating. There 
are much better ways to do this. Overlap­
ping windows represent sheets of paper 
lying on top of each other. The way one 
looks for hidden papers is to move the top 
papers. This suggests a simple solution: 
Move the top window to the bottom and 
thus uncover the hidden windows. 

The window-frame moving algorithm 
follows the mouse while continuously 
flashing or painting the entire frame in 
white. which presents another problem. 
Since it takes a noticeable length of time 
to paint rhe frame. it is Impossible for the 
system to follow the mouse with accept· 
able speed. The flashing effect is unpleas­
ant. and in larger windows it deteriorates 
into nauseating waves of white. A simple 
rectangular outline is fast and adequate. 
as demonstrated by the Macintosh and 

a number of other systems. 
The Smalltalk·80 documentation is far 

from adequate. The system is not self­
explanatory. Despite heavy use of the "ex­
plain' ' tools and the various books and 
manuals. riguring out what classes and 
their methods actually did was a frus­
trating experience. 

On the other hand. the power and ele­
gance of the documentation tools is quite 
impressive. Perhaps someone mistakenly 
thought that automatic documentation 
might make up for a lack of standard 
documentation. The fact is. Smalltalk re­
quires documentation every bit as much 
as any other large system. and perhaps 
even more so because Smalltalk is 
dynamic. The Smalltalk books are ex­
cellent. but the nature of the system 
demands far more internal reference 
material . 

I find it surprising that graphics are so 
little used for documentation. Smalltalk-80 
suffers from a lack of graphics tools in 
general and is desperately in need of 
painting and drawing facilities along the 
lines of MacPaint and MacDraw. The exist· 
ing paint facility is too slow and cumber­
some for any significant work. With basic 

graphics tools. lt would be possible to add 
graphic documentation tools. which in 
turn would make high-quality internal 
documentation possible. 

After years of work with various low· and 
high-level systems. I am quite used to 
working with poorly documented ones. 
There is no doubt that much of Small­
talk-80 is better docu'mented than the 
average system. What is different. though. 
is the dramatic contrast in relative qual­
ity of various parts of the system. The text­
oriented documentation tools are out· 
standing. but the documentation itself is 
poor. Smalltalk is a graphic system. but 
graphics are used only minimally for docu­
mentation. When a system has so many 
fine components. any flaws stand out 
Smalltalk·80 did make me more produc­
tive: possibilities were opened that I would 
nor have considered otherwise. Yet. I 
should have been even more productive. 
The flaws were so much in evidence that 
using Smalltalk was not the enjoyable ex­
perience it should have been. Such a sys.. 
tern is unlikely to enjoy any significant suc­
cess with a wider audience. 

I. CANAPATHY 

V.mcouver. British Columbia. canada 8 

Princeton Graphic

Systems-the choice in 


PC monitors. 

High resolution. 
Sharp, crisp text. 
Bright, vibrant colors. 
Full PC compatib ility. 
Rugged dependability. 
We design our 
monitors to meet your 
most demanding com· For the second year in a 

row. you've voted our highputer needs. resolution HX-12 RGB e-0/arFrom sophisticated monitor the number one
business graphics to coJor monitor in the world.• 

Thank you tor your vote of 
confidence... 

basic word process­
ing, we make sure 
there 's a Princeton • Aeslllls al A:: W•rltfs " Wllld Chss 

PC Coorest" lor 1984 and 1985.monitor for you . 
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This isall it take 
to getIBM, Apple,
Macintosh and Com 
talking toeach othec . 

And it's simple and inexpensive. 

Now a powerful GridNet™ 
Local Computer Communica­
tions Network is as close as your 
nearest electrical outlet. 

Thanks to GridComms 
Communicators, virtually any 
office can create its own high 
sp ed, etTor-free GridNet™ . .. 
instantly! Theres no need to 

purchase special system software. 
And there's none of the expense 

and inconvenience of installing 
additional wiring. Because a 
Grid.NetTM utilizes your existing 
electrical grid as a highly-effective 
data transmission medium. 

And a Grid.Net™ will sup­
port lBM PC, XT, AT, and all IBM 
compatibles, Apple and Macintosh, 
Hewlett-Packard, Tandy, AT&T, 
Epson, NEC. .. all the most popular 
micros and peripherals, in the 

systems. 
Find our just 'h 

to increase your offices p 
tivity. See your local deal~ or 
contact 'The Great Communica­
tor" for more information. 

Inquiry 401 

P.O. Box 2779, Danbury, Connecticut 06813-2779. For information call 203-790-9077 
'lr.adem'11e: IBM , PC. XT. ATll11t<ma<I011Jl fluMllCl5 M""h1nes Corp - Appl... /.l.lru"o;h/Appk C<!mpu1er Ire.- tlnd)l'lirndy C..rp ­

Comi>"l'Con•J>l'l Computu Corp - tk"4et1·1'xlotrcllttowlet1·l1klo1rd Co - Eja..iEpson Amcr.,. lri< - AT11TIArl'l<tl<llri Tclq1honc al'll Td.gnpll Co-NF.C:.NEC Horne Eltcttool<>!U SA.) Inc 


http:Grid.Net
http:Grid.Net
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Conducted by Jerry Pournelle 

CREATIVITY OR STRUCTURE? 
Dear Jerry. 

J couldn't help writing after reading the 
letter to you in the March BYTE ("Lan­
guage: · page 293). As best I can tell . 
David Suits and you share the view that 
the balance between creativity and struc­
ture in programming lea ns more toward 
creativity than structure. Both of you seem 
to find that structure is at least as much 
of a burden as it is an aid. Truly. with no 
offense intended. this makes no sense to 
me-and I suspect at least a few others 
feel the same After some thought. l think 
r have the real answer to the creativity/ 
structure debate. 

When I read the letter. I considered how 
I might make the light of reason dawn on 
both of you. Now I am sure that I cannot. 

I am convinced that my best arguments 
in favor of structure (as embodied in my 
favorite language. Modu la-2) would make 
only a little sense to you. It could not make 
sense because I claim that structured pro­
gramming provides exactly those benefits 
Mr. Suits claims for his approach. 

There must be at least two different 
kinds of programmers in the world. r don't 
mean good ones and bad ones. The dif· 
ference is not one of skill . but of approach. 
Some prefer a structured approach. and 
some prefer a nuid approach. Since I find 
the structured approach the only reason­
able way to program. I cannot imagine 
why anyone would willingly suffer under 
the anarchy of fiuid programming. No 
doubt. I seem to Mr. Suits to be willing to 
go through my programming li fe wearing 

the straitjacket of structure. (I refer to 
David Suits because I have his letter 
before me. although I also remember your 
article C'Come to the Faire." July 1985). 

I think I see this difference between our 
two camps most strongly in Mr. Suits's use 
of the term uncreative to describe those of 
us who thrive on the structure of Pascal 
and Modula-2 . I resented the use of such 
a pejorative term when I first read it. but 
I suddenly realized chat I was thinking of 
equally pejorative terms to describe the 
approach to programming that Mr. Suits 
advocates. I think we're dealing with a 
relative issue here. 

I'm not alone in thinking the only real way 
to program requires structure. I work with 
people who love Modula-2. To us. the 

(amliHuedl 

Princeton monitors 

set the pace. 


To become aleader, you 've 
got to keep ahead of the 
crowd. At Princeton , we set 
the pace. We delivered acolor 
monitor for the IBM PC before 
IBM. And continue with a ful l 
line of state-of-the-art quality 
monitors. Monitors that deliver 
the features you demand. 

Hi.gh resolution. 

Sharp, crisp characters. 

Bright, colorful graphics . 

Take aclose look at a 

Princeton monitor. You 'll see 
the sharp, crisp characters 
and fully formed graphics 
that make our monttors stand 
out against the competition. 

Add to it a fine dot pitch. A 
nonglare screen. 
Our flicker free 
technology. 
And you 've 
got an image 
that makes you 

more productive, less fatigued . 

Easy to use. 
Our monitors are compatible 
with the leading 
brands of per· f 
sonaJ computers. 
IBM '", Compaq'" 
and more. But 
we go one step 
further. By paying 
close attention to ergonomic 
detail, we make monitors 
compatible with you. 

Dependability. 
You can count 
on Princeton 
monitors when 
you need them. 
They're rigor­
ously engineered 
and manufac- .:;;;::~!!!;::L--
tured under the 
highest quality control stan­
dards. Backed by a ful l one-
year warranty. Supported by a 
nationwide service network. 
Theresult : monitors you can 
depend on. 

Princeton 's 
HX· 12E gives 
you brilliant 
64-co!or 
displays and 
extra sharp 
texl. 

Bringing you the future. 
Princeton continues to set the 
industry pace with products 
like our HX-12E, the first IBM-
compatible high resolution 
RGB color monttor with a 
.28mm dot pitch to support 
IBM's Enhanced Graphics 
Adapter. And our SR-1 2P, the 
first IBM-compatible analog 
color monttor, with a .26mm 
dot pitch to support IBM 's 
Professional Graphics Con-
trailer... 
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eNew 

10 ·baP351C. 


~~tMicrosoft Chart 

Free. 


Introducing a P351 that will make you look great in black and 
white ana in color-P351C. 

It seHs for only $150 more than the industry's best sell ­
ing full-function dot matrix printer, our own P351. 

Toshiba 3-in-One printing means striking letter quality 
text, high speed drafts, and graphics that make your mes­
sage crisp and clear. 

Like the P351, the P351C is very compatible, gives you 
a 24-pin printhead, and our 200, 000, 000-character printhead 

life-the most reliable printer you can buy. 
And if you buy before September 30, 

1986, you get Microsoft Chart version 
2.01, for free. 

Microsoft Chart makes it easy to create a 
variety of commanding graphics. And Toshiba gives you the 
persuasive power of color. You'll be printing high-quality 

presentations, business graphics and overhead transparen ­
cies in no time. 

Microsoft Chart is just part of a terrific $350 value Start 
Up Kit, which also includes ribbon, overhead transparency 
sheets, and handy starter guides. All freeif you buy the 
P351C before September 30, 1986. 

Act now. Call for the name of your nearest Toshiba 
printer dealer. See this great new printer. And take advan ­
tage Of this great Offer fast. M~ro... llt iur.....crcdtr>dd1»rk"fM1<rus.~t Cu<Jl'•r.K"" 

Call 1-800-457-7777. 
In Touch vvit:h Tomorrow 

TOSHIBA 

TOSHl6AflMERICA, INC., lnlorma1ionSyS1ems Division 
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CHAOS MANOR MAIL 


structure built into Modula-2 lets us ex­
press our creative ideas more quickly. 
make modifications more easily. and avoid 
details that detract from the problem at 
hand. David Suits (and the people who 
feel as he does) expresses exactly the op­
posite experience when working In a 
highly structured language. 

rm almost sure that this is a never-the­
twain-shal!-meet issue. The only remain­
ing question is to decide whether it's a 
matter of nature or nurture. (This could 
take a few hundred years!) 

I want to go on record as coming down 
on the nature side: l think preferences in 
approach to programming are due to 
temperament more than to whatever tradi­
tions are passed down to us or the long­
term consequences of first experiences. 
I first learned BASIC and then dabbled in 
FORTRAN. My first experience with 
ALGOL was a great relief: I had found the 
language rd been wanting all along with· 
out knowing it. Now. although I get along 
all right in Pascal. I like Modula-2 best. 

It is possible that appreciating structure 
is an acquired taste and that enough ex· 
perience with it might change the mind 
or some or Mr. Suits·s camp. This is the 

common assumption of people in the 
structure camp. but I suspect they may be 
dead wrong. Proponents of both camps 
may be speaking only to those who 
already agree with them. 

For instance. in the March issue you say 
you still use BASIC for much of your work 
in spite of expressing an affinity for 
Modula-2 . I have a friend who may be a 
more extreme case. he programs in BASIC 
and then converts to Pascal. BASIC is his 
working language. but he likes the speed 
of Pascal. My friend also finds Modula-2 
attractive. but he plans to continue devel­
oping in BASIC and then translating into 
some other language. 

I simply could not function that way. I 
would not dream of using BASIC for more 
than 2 5 or 30 lines of code (and would 
prefer to never be stuck with using it). I 
just can't follow BASIC. Unlike you. I would 
never choose BASIC over Modula-2 . Al­
though I am willing to allow that other fac­
tors are involved. part of that difference 
in the way you and I operate seems to be 
a matter or temperament. You and I both 
profess a liking for Modula-2. but that lik­
ing means quite different things to the two 
of us. 

By the way. I think the analogy to the 
writing process that you presented in July 
1985 (" How Do We Really Do It?" page 
322) was quite apt. I didn't agree with the 
conclusions you drew with regard to pro­
gramming: now that I think about it. I don't 
approach writing in the way you described 
either. (Writing is my profession. too.I 

It seems clear to me that differen t ap· 
preaches to programming can be at­
tributed (at least in part) to temperament. 
This suggests that particular programming 
languages are best suited to particular pro­
gra111mers. not to programming per se. 

JOHN M. CRAIG 

Technical Support Specialist 
Modula Corporation 

Provo. UT 

You 've misunderstood. which is prob­
ably my fault. First: Jdon't do much pro­
gramming any longer. I'd very much like 
to. and now that f'm not fleeing carpen­
ters every couple ofdays. I may have time 
to: but until then. any programs I do are 
very much in the quick-and-dirty cate­
gory. Often they can be tacked onto a 
structure I've already written: and since 

[coHli1med] 

Princeton 

outP.erforms the 


industry. 
Only Princeton delivers the 
outstanding price/perior­
mance valueyou've come to 
expect from an international 
monitor company. 

When we set out to design a 
Princeton Graphic Systems 
monitor we do it right. We 

combinead­
vanced 
technology 
(llke a fine 
dot pitch) 

with 

modern ergonomics (like a 
nonglare screen) for a superior 
periormance monitor. 

We build them with quality 
components to work day In 
and day out , even in the 
toughest conditions. 

We' re looking better and 
better. 
Your support during 1985 
enabled Princeton to grow 
three times faster than the 
personal computer industry as 
a whole. Our installed base of 
high resolution monitors in this 
segment alone grew beyond a 
quarter of amillion... 
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those are mosdy in CBASIC. I can either 
take time off to convert everything to 
Modula-2 or continue with CBASIC. I 
haven't time to make the conversions. I 
very much wish I did. 

Second: It's only recendy that there 
have been Implementations ofModula-2 
that provided an endurable program­
ming environment When I had the Lilith 
here-alas. your company has reclaimed 
It-It was a snap to do programming in 
Modula-2. Given that kind of environ­
ment where the machine manages all the 
gory details. you can be quite creative; 
but. alas. most people Jn the micro world 
find that structured programming re­
quires that we keep track ofsome pretty 
onerous details by hand. 

Lately I find myself more a moderator 
than a partldpant in language debates. 
Programming Is fun. and I try to keep 
track of what's going on. But until I have 
more time. I'm likely to remain a mod­
erator. Alas. - Jerry 

CAVEAT EMPTOR 
Dear Jerry. 

The trouble with Pournelle's law (Feb­
ruary Chaos Manor Mail. "Know Your 
Dealer." page 315) is the assumption that 
the average home computer buyer can find 
a vendor whose staff knows anything 
about computers. much less a vendor with 
more expertise than the purchaser. The in· 
dustry may have been started by hobby­
ists who understood every solder joint. but 
it has long since been taken over by busi­
ness types whose idea of "long term·· is 
90 days and whose idea of "technical" is 
the copious use of buzzwords (note that 
I said use. not understanding!). The in­
dustry is now dominated by mass mer­
chandising operators. many of whom are 
snake oil salesmen. So even if you find a 
store with knowledgeable personnel. you 
may have serious problems. 

My advice to a new buyer is to adopt 
an attitude of caveat emptor. More con· 
cretely. do all the following: 

Learn about the hardware and software 
before you do anything rash. 

If you somehow find an honest and com· 
petent dealer. stick with that dealer: it's 
cheaper than mail order in the long run. 

Pay by credit card (not debit card): this 
will give you certain legal rights you will 
not have if you pay by check or cash. If 
you can arrange for the purchase to be 
legally considered a mail-order transac­
tion. you can get the USPS to help you if 
you are sold a lemon. 

If you don't have a trustworthy dealer. 
order from the cheapest source you can 
find: You probably won't get any mean· 
ingful support anyway. The well-known 
and high-priced manufacturer will swindle 
you on service as cold-bloodedly as any· 
one else. But forget the Brand X product 
that is not serviced by any independents. 

Read the instructions. Follow them. even 
if you know "shortcuts. " You can always 
burn out your motherboard later. tf the 
need arises. 

Order all avaHable documentation. Yes. 
J know it's expensive; so is not having it 
when you need it! 

lf a dealer proposes a package. ask for 
a demonstration that will show if all the 
pieces work together. If the dealer starts 
to tell you that the 'i\BC 666" monitor is 
"just the same" as the "XYZ 4 56... that " I 
don't have this but do have that. .. that a 
certain printer is equivalent to another. or 
tries any other substitution. walk out. If 
you don't. you will learn more than you 
ever wanted to know about the Tower of 
Babel. 

Ask somebody who owns one. especial­
ly if that person is dissatisfied. Get into 
a BBS and ask about skeletons in the 
closet. 

Find out what the vendor means by 
"compatible": it may not be what you 
mean. 

Get it 1n writing. Make sure that you in· 
elude all representations made by the 
dealer and that you specify both a full re­
fund and a penalty for delay. But don't ex­
pect the dealer to stand behind claims 
made by the manufacturer: The dealer 
can't afford to and has no control over the 
manufacturers flackery anyway. 

Don't buy any copy-protected software. 
It will interfere with backup: it will cause 
you problems if you go to a faster ma· 
chine. a faster disk, or a faster clock on 
the same machine. It may even give you 
grief just for installing a new version of 
your operating system. 

Beware of terms like "high-res": They are 
just so much snake oil . In practice. "high· 
res" means "the resolution offered by 
what I am pitching." Metz·s law states: ··rr 
it's really high·res. the manufacturer will 
tell you what the resolution is: if numbers 
aren't given. the manufacturer is ashamed 
of them." Practically. anything less than 
640 by 200 in color or 720 by 350 in 
monochrome is suitable only for 
masochists. 

Consider your intended use. then evalu· 
ate the trade-offs of resolution versus 
number of colors versus speed. Also con­
sider the relative importance of horizon­
tal and vertical resolution for your appli­
cation. 

Don't equate a requirement with a pro­
posed solution. For instance. you do not 
require a mouse. but you may require the 
ability to point at data and to drag it 
around the screen. A mouse is a solution. 
but so are other methods, Identify all solu­
tions. then select the one that best fits 
your needs and budget. The first solution 
proposed by a vendor will be the one that 
best achieves the vendor's objectives. 

'"'"'i"Uldl 
Value-rich, low-cost Unlt..bll UnlverNI Dewlopment'• DEVELO pMENT SYSTEM Laboratory turns your IBM PC or look-alike inlo acomplete Development System. Supports more thanNEw 120 microprocessor types! 

Up to 1281< bytes of EMULATION ROM The powerful BUS STATE ANALYZER Bonus! Built-in PROM PROGRAMMER 
allows you to make program patches 
instantly. Since the target ROM socket 
connects data and address lines to both 
I.he analyzer and the emulator, no 
expensive adaptors or personality 
modules are needed. 

features four-step sequential triggering, 
selective trace. and pass and delay 
counters. Symbollc trace disassemblers 
and debuggers are available for Z-80, 
8048, 6500, 6800, 8031 , 8085, Z-8, 1802, 
8088/80188, 8086/80166. 68000 & more! 

and STIMULUS GENERATOR. 
Call today, toll free 1·(800) 254-3500 or 

(415) 361-8883 (in CA) 

ORION 702 Marshall Street 
Instruments Rec:lwood City. CA 94063 USA 
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Princeton 

is the best choice 


in PC monitors. 

When you're looking for apersonal cated business graphics or and more personal computer 
computer monitor, look at number-crunching afinancial owners every year . 
Princeton Graphic Systems. Our spreadsheet. That's why Princeton For the very best in PC monitors, 
growing family of hig.hquality is number one in the minds of more thechoice is clear: Pick the com-
personal computer pany that's at the 
monitors delivers top. Princeton 
compatibility, Graphic 
brilliant colors, Systems. 
high resolution, 
and dependability. 
Whether you 're 
designing sophisti-

I ~·~-
:, .t') ·) 

l 
~ ~ •• .tc- • : 

HX-12£. (}(Ir EGA· SR-12P. ToJl1lf·the-llne HX·12. Hfgh resolutlon ROB SR•12.Super high resohr MAX·12. High resolution HX·9/HX·9E. Compact nine­
aimpatlble moni!Or gwes analog color monl1or color monllor with .J 1mm lion RGB moottor with a ambermonitor.When used Inch l\lgll resolutlon RGB 
yw 64 Yi'li!I colors. Extra teat.um ullJa high resolutlon llol plt&h gives you betler .3 tmm <fol pitch. Compafl· with an IBM·compat£ble monltor. Per18d tor WOj'ksta· 
stwP text and grap!llc l640 x480). 4 ,096 colors graphics, bettertelil than Ille with Sigma ll6signs Col­ monochrome adapler tions where space is al a 
d;splays.Tllll ~nest C10t lor superb grap!ilcs. The IBM's C®r Mool or (5153) . or 400 board and otners. delfvers 720 x350 resoru· premium. Both feall.Jrea .28 
pfll:h (.28mm) of any IBM· tinest d01 pitch ( .26mm) or Nonglare scmn. VOied Gives you 400 I nesol tlon. Wrth an IBM· dOI pitch and an etched dark 
compatlb~ enilanced any PGC-c:ompatl ble " Best In tile Worfd " two resolution. Nooglare screen. carnpallble color adapter. glass SQ"eetl. Eigo­
monllor. Nongl.1re screen. rl'IGllllor. La/lllnated nongiam years running In PC Wot/d's 640 x 200 11S01utfon with 15 nooic fmures likea bulit· 
FIAly C11111patjllle with panel. ' 'World Class PC Contest' •. shades of amber. The In tllVswivel base, non· 
IBM's"' EnhaPCed Graphics monitor autornatiCally ad· glare scrven. am! a oom-
Adapter (or equiYaiefJts). Al monitors come with troo dara and power cables. lusis to either card. ln grnen/amber swttcll . HJ<-9E 

Is compatible with IBM's EGA 
(or equivalents). 

Visit your local computer store today and ask about our full Princeton Graphic Systems, 601 Ewing Street, Bldg. A, 

line of high resolution color and monochrome monitors. Princeton, NJ 08540; (609) 683-1660; TLX 

Monitors 1hat live up to the Princeton Graphic Systems 821402PGSPRIN; (800) 221-1490, ext. 104. 


IOM ls i l~k ol ln1$1N!IONI illJSlnesJ MachiAeS. Inc. C4*lr 400 Isa~tradition of quality, performance, and value. p INCETQN®~==·:=~u•mo1~r.rp ~s1 
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He who travels much 

appreciates daily service. 


You don't need an ancient 
proverb to know daily service is 
important to business travelers. 

That's why United offers daily 
service to Tokyo, Hong Kong, 
Osaka, and Sydney from more top 
business centers than any other 
airline. 

And United offers daily 
nonstop service to Tokyo from five 
U.S. gateways. 

You11 enjoy all the conve­
nience of one-airline service 
from Tokyo to Seoul, Manila, 

Singapore, Bangkok, Beijing and 
Shanghai 

And no~ Mileage Plus offers 
a 50% bonus in First Class, a 25% 
bonus in Business Class and several 
other generous Royal Pacific 
mileage bonuses. 

United's Royal Pacific Service. 
Call your T vel Agent. 

Or call-United . 
.Ymlre ootjustfly_ing, 

yotln:flying thefritndJ,y Yder. 
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which may not be compatible with yours. 
Once you have your system. get in the 

habit of backing up disks. 
SEYMOUR J. METZ 

Annandale. VA 

Well-there are still some dealers who 
understand what they're doing: as you 
say. if you find one. it's worth a lot to keep 
that dealer. But recall that Poumel/e's Jaw 
says: " If you don't know what you 're do· 
ing. deal only with people who do."' It 
doesn 't condemn you ro perpetual ig· 
norance. 

It's still a good idea to learn something 
about these little machines. It's fun . too. 
- Jerry 

P-SYSTEM 
Dear Jerry. 

I"ve read BYTE for years and Jove it: J"ve 
read your column since it started and 
loved it. Yes. loved it. because today I read 
that the p-System is "' the original user­
hostile operating system:· Never! It may 
be unconventional-after all. a prompt line 
that shows you all the possible options at 
any stage is not li ke CP/M"s or MS-Dos·s 
wonderfully user-friendly A> prompt. 
After all. the standard p-System screen 
editor isn't at all like those with 574 dif· 
ferent keystrokes. and it does work well 
with both free text and programs. and it 
does leave the cursor at a syntax error 
(optionally. not compulsorily). Different­
yes; user-hostile-never! You praise 
MOSYS. but its editor is reported to have 
many shortcomings. 

Finally. at $79.95 (available from Pecan!. 
the UCSD p-System with compiler. editor. 
and native code generator {with 8087 and 
BCD support! should have been named 
product of the month. 

STUART A. BELL 
Cambridge. United Kingdom 

Surely you are not so fickle as to aban· 
don me after all this time? J do agree: 
with the new price and. more important. 
the new support provided by Pecan. p­
System is quite a bargain. 

As to its hostility. I remain unrepentant. 
The problem with p-System is that it's 
thoroughly menu-driven; and while that 
does give you Jots ofon-screen prompts. 
it also makes you go around red robin's 
barn to get anything so simple as a direc­
tory. Indeed: it's the problems I have get· 
ting a directory (call the filer: spedfy 
devices by number. and the device num­
ber Is never intuitive} that caused me to 
neglect p-System. You will note, though, 
that I always try to point out that a lot 
of people do love it. and they're not all 
masochists.-Jerry • 

DISKETTES 

FACTORY SEALED IN PACKS 
OF TEN, WITH TYVEK SLEEVE, 
ID LABEL &WRITE PROTECT 

·TABS. "LIFETIME WARRANTYh 
I No Manufacture Label or Pretty Box I 

Single Side · Double Side 
Double Density Double Density 

.53ea. (~~· ) .64ea. 

Manufactured 100% by one or the BIG 

BOYS. IF you need a gOOd Disk this is it. 

IF you need a name, we call them GOOD. 
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McGraw-Hill introduces 

the affordable solution 


to the 640K limit. 

Why spend more than $700 for an 
expanded memory board with 256K and 
new software versions that may be 
incompatible with your current software? 

MAXl'F" is a 256K memory board, with 
software, that works above or below 640K 
to increase memory for 1-2-3® IA and 
other popular memory-intensive 
programs, and allows RAM-resident and 
custom programs to run above 640K 

It's priced at an affordable $195. 
With MAXIT, you don't have to buy new 

software versions like 1-2-3 Release 2. 
No matter how much memory your 

computer has now - even 512K or 640K 
- MAXIT can increase available memory. 
It can work 
above 640K. 
using memory 
thatwas 
reserved 
for the 
operating 
system but 
isn't being 
used 
MAXIT 
software 
adds 
memory 
above640K 
to DOS, and 
enables 
1-2-3 lA, 
memory-
resident software, 
or custom programs to use it. 

And ifyou already have software that 
works with expanded memory, you can 
use MAXIT's special driver software. 
It emulates costly expanded memory 
boards - giving you increased power 
at a fraction of the cost. 

MAXIT works on the IBM PC, XT. the 

Portable PC, and many compatibles. It 

requires DOS 2.0 or above. 


MAXIT works on the IBM PC AT. too. It 
fills out the Ais memory from 512K 
to 640K, and even goes beyond that. 
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MAXIT includes a 256K parity-checked 
memory card that uses the latest tech­
nology. It's a half-size card, too, so you can 
use it in a short XT slot. 

Installation is a snap. Just follow the 
instructions in the illustrated Owner's 
Manual The menu-driven setup software 
also gives you screen prompts. And ifyou 
have questions, our customer service 
department will answer them fast. 

Once installed, MAXIT loads auto­
matically. You don't have to learn a single 
new command to use it to its fullest. 

Get the affordable solution to your PC's 
memory crisis. We've made it easy. Order 
MAXIT today by calling our toll-free 
number. 1-800-221-8439. (In Texas, call 
1-214-437-7411.) 

We accept VISA, 
MasterCard, Amertcan 
Express, and Diners 
Club cards. 

Or order by 
writing to: McGraw­
Hill CCIG Software, 
8111 LBJ Freeway, 
Dallas, Tuxas 75251. 

MAXIT is just $195 
plus $4.00 shipping 
($12.00 outside the US.) 
and applicable state 
sales tax. 

~ Be sure to include 
~	credit card number and 


expiration date with 

mail orders. Orders paid 


by check are subject to delay. 
MAXIT is covered by a 30-day money-back 

guarantee and a one-year warranty. 

1-800-221-8439 
(In Texas 	1-214-437-7411) 

~'J~ McGraw-Hill CCIG
itnri Software 
8111 LBJ Freeway, Dallas, Texas 75251 
MAXIT is a lrademal1: olMcGraw· Hill CCIG So~ware. IBM is a registered trademarl< 
oflnt1>matlonal Business machinesCorporation.1 ·2-3 isa registoroo 1racklmnrk 
ot Lolus Development Corporalion 
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THE BEST OF BIX is a selection of the most interesting messages 
from BIX, the BYTE Information Exchange conferencing system. The 
conferences covered for 1h1s month include those for the Commodore 
Amiga., Atari 520ST and 1040ST, the IBM PC family and compatibles, 
and the Macintosh computers. These pages represent only a small 
fraction of the material discussed in these conferences. 

For information on joining BIX, see the instructions on page 336. 

AMIGA 
The highlights of the Amiga conference lhis month include a bench· 
mar comparison of two popular C compilers for lhe Amiga, 68020 
upgrade VMEbus adapte<S, and Genlock and LIVE! digitizers. 

Bugs and Fixes includes disoussion ot Amiga ABasiC speech func­
tions. Alink linker improvements, disk "hashchain" lables, and more 
about the terminal program MaxiComm. Bugs and Fixes concludes 
with a short tutorial on Tymnet log-on procedures and file chopping, 
and the author or the Aegis Animator describes a minor glitch. 

COMPILER BENCHMARKS 

amiga/product.dcsn lf706, from ricks (Rick Schaeffer) 


Benchmarks for Aztec C versus laltice C Compilers 
Well. I finarly got my A2tec C compiler! Of course, the first thing I did 
was run a whole series of benchmarks to compare it with my Lattice C 
compiler. Since lhere~ been so much interest in Lattice vs. Aztec, I ran 

all the benchmarks I could gel mY hands on and made up the lable 
belOYI for anyone else who is interested. 

The rules under which the benchmarks were run were as follows: 
First, I used the default selections ol boll1 compilers as far as compile­
lime options go. since I wanted to compare "apples to apples" as 
much as possible. The Aztec compiler comes set up to lake advantage 
ol RAM disk during compiles, so I used the "cc2" program with laltice 
{which I've modified to, likev.rise, lake advantage of RAM disk for tern· 
porary files). 

The A2tec C compiler aulom@.tiC?llY runs all passes ol ijs compiler; 
cc2 does the same thing except it costs time to load cc2 itself, so I ran 
cc2 from RAM disk. again attempting to compare apples to apples. 
Compile times and link times were timed with a stopwatch. and time 
was measured from hitting Return after typing the command line to see­
ing the CU prompt after the compile completed. 

Run time was oblained by calls to the AmigaDos CurrenL.Time 
function. The source code for all the programs except the Dhrystone 
program was obtained from the November 1985 BYTE. The source 
code lor the Dhrystone program was obtained from the CompuServe 
Amiga Forum database. A large comment header was removed from 
he Dhryslone program. Other than that. the programs were entered 
verbatim as published in BYTE except for the timing routines. which 
were for the Macintosh. I modified these to work with the Amiga. 

The Aztec compiler. by default. generates code that uses 16-bit in­
tegers. and lhe Lattice compiler uses 32-bit integers. However, the 
Aztec compiler has a compile-time switch that causes it to use 32-bit 
integers, and there is a sel of 32·bil libraries supplied wilh which to link 
such a program. 

l'ontinued) 

Benchmark Results (seconds): 
Frame lntmath Pointer Qsort Sieve Float Fib Dhrystone 

Compile 
Aztec{16) 21.44 26.58 23.29 27 .07 24.70 26.07 23.67 36.26 
Lattice 44.16 61.42 45 .00 70.74 76.60 48.03 45.49 68.46 
Aztec(32) 23.48 26.19 23.96 26.78 26.01 25.23 23.74 35.14 

Link 
Aztec(16) 33 .95 33.47 33.97 43.79 39.11 38.92 31.52 42.64 
Lattice 112.34 109.79 111.73 112.00 116.49 114.34 115.35 112.64 
Aztec(32) 35.52 30.64 33.64 41 .86 40.49 38.42 32.99 39.47 

Executable Module Size (no register variables) 
Aztec(16) 5012 5532 4996 9504 13432 5428 5124 6488 
Lattice 13470 14108 13712 18224 22216 14336 13876 16040 
Aztec(32) 5212 5772 5196 9684 13640 5628 5328 6812 

Executable Module Size {with register variables) 
Aztec(16) 5012 5252 4968 9448 13360 N/A N/A 6328 
Lattice 13744 14088 13704 18204 22184 NIA NIA 15996 
Aztec(32) 5208 5488 5184 9628 13588 NIA NIA 6644 

Run Time (no register variables) (Dhrystone in Dhrystoneslsecond) 
Aztec(16) 0.00 4.34 19.77 55.23 4.80 15.90 19.55 1000 
Lattice 0.10 21.77 16.85 56.40 5.96 118.32 22.70 454 
Aztec(32) 0.10 9.82 19.88 61 .55 5.87 15.90 22.59 704 

Run Time (with register variables) (Dhrystone in Dhrystoneslsecond) 
Aztec(16) 0.00 2.70 10.54 42.00 2.68 N/A N/A 1041 
Lattice 0.00 21.40 10.53 44 .60 3.98 NJA NIA 46.2 
Aztec(32) 0.00 7.38 10.51 42.95 3.28 NJA NIA 769 
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Therefore. I ran the benchmarks twice for the Aztec compiler: once 
with the default of 16·bit integers and again with the 32·bit option and 
libraries selected. All timings are in seconds and hundredths except lhe 
run lime for the Dhrystone benchmark, which is in Dhryslones per sec· 
ond. I did nol include timings for compile and link of the register 
variables versions ol the benchmarks. They were insignificantly different 
lrom the times shown, which are for the nonregister versions. 

A couple ol noles about these timings: 
First. the run times are shown to lhe hundredth ol a second, but I 

doubt the accuracy ol the Amiga's dock at that resolution. I am confi­
dent, however, that the timings are accurate to the tenth ol a second. 

Second. the Aztec compiler supports and uses the Molorola Fast 
Floating Point (FFP) library. whereas the Lattice compiler uses Lattice's 
own IEEE-compatible floating-point library. The Lattice compiler can be 
linked with the FFPlibraries, but it doesnl use I.hem by delault (you 
have to do the function calls yourselQ. That is lhe reason there is such 
a large difference in the Heating-point benchmark for run lime. It is my 
understanding that the FFP library will be supported by the Lattice 
compiler in a luture release. 

The Lattice compiler version I used for these benchmarks was 3.02. I 
undersland that Lattice is now shipping version 3.03, but I have not, at 
the writing of this message. received my upgrade. The Aztec version 
used for the benchmarks was 320a. 

amiga/product.dcsn 11708, from duck !Dale Luck, Commodore·Amigal 
a comment to 706 

The Green Hills C compiler, running on a 14.4-MHz CSA board gives 
2100 Dhryslones per second. I just lound this out yesterday. For those 
who do not have the source code. a VAX-111785 pumps them out at 
about 2050 per second. 

amiga/product.dcsn #709, from ricks 
a comment to 708 

You might be interested to know that a Convergent Technologies 
Mightyframe (12-MHz 68020) running their llavor of UNIX (called CTIX) 
checked in at 2931 Dhryslones per second. 

TENFOLD PERFORMANCE BOOST 

amiga/tech.talk #407, from theo (Ted Inoue, Universal Imaging Corp.] 


Anybody know of a Multibus adapter for the Amiga? Our company is 
looking into making the Amiga the·front end to an image-processing 
system, but the boards come in Multibus format. 

WeCl like to use the Amiga to talk to our set of Multibus image· 
processing boards. and it would allow a really nice system for a rea· 
sonable price (reasonable being relative; in this market, $25,000 to 
$35,000 is very reasonable). So. if anybody knows of some way to 
adapt the output from the Amiga to talk to a Multibus system, IC! like to 
hear about it. Also. if there is any inlo on VMEbus capability, that 
would be nice. However. VME has a lull 32·bit data and address path, 
so things might have to be hacked very hard to squeeze the Amiga to 
talk to VME boards. 

amiga/tech.lalk 11410, from sassenrath [Carl Sassenralh) 
a comment to 407 

Commodore-Amiga in Los Gatos. Calilornia, makes boards that inter­
lace the Amiga to Multibus. This is how the Amiga talks to the Sun 
hosts. Send mail to "duck" for more inlo. 

amiga/tech.talk #411, from jdow [Joanne Dow) 
a comment to 410 

Better yet-please. Dale. post the inlo in Amiga/hardware if this can be 
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used as a special·purpose product. There are many, many here who'd 
like to do such a thing. I can see multiprocessing on the horizon. 

amiga/tech.talk 11413, from duck 
a comment to 407 

Maybe this would be anolher application for our "BillBoards": they are 
boards that we hacked together. One plugs into the Amiga and lhe 
olher board plugs into our Sun-2's Mu!Ubus. We run "wack" remote on 
the Sun·2, peering into the Amiga's memory. Call Bill Kolb at Amiga. 
(408) 395-6616. Maybe he'd be will ing to let out the design or 
schematics. The Amiga board does nol tun with anything else except 
our kludge-o RAM cards. 

amiga/tech.talk 11415, from sparta [Gary Bonham, Sparta Inc.) 
a comment to 407 

You might try CSA (Computer System Associates) in San Diego. (619) 
566·3911. They make the 14.4-MHz 68020168881 board that I have in 
my Amiga. They have been working on coming off ol lheir piggyback 
board with a full 32·bit VMEbus (they already have a 32·bit·wide RAM 
board up there). They may repackage the entire system in a larger box 
to accommodale it. 

amiga/tech.talk #416, from sparta 

68020 
Yesterday I took my lriend (Amiga) to CSA in San Diego lor open heart 
surgery. It had already had a transplant a while ago resulling in a 
68020/68881 running at lhe usual 7 MHz. Now. all operations up on 
the 68020 board occur a.I 14.4 MHz. At this rate there are not many 
computers out there that can keep up On the price range). The 
Mandelbrot timing (in P3 mode) I have quoled before is now down to a 
shade over 3 minutes (versus about 37 minutes on a normal Amiga). 

GENLOCK AND AMIGA-LIVE! 
amiga/product.dcsn #710, from duck 

There seems to be a little conlusion regarding these !'NO separate 
peripherals. They are each complete peripherals in their own right. 
Neither depends on the other being on the Amiga. You can Genlock 
Amiga graphics to external video without doing frame-grabbing. Con­
versely, you can do video digitizing with Amiga-LIVE! without the 
Genlocker. They each have their own synchronizing circuitry. These 
two peripherals can also be coupled to achieve certain effects not 
possible when using either of them separately. 

BUGS AND FIXES 

SOUND ADVICE 
amiga/softw.devlpmt #1007, from duck 

Audio Response. trom a conversation with Sam Dicker. 
Commodore-Amiga 

QUESTION: Why cant I SAY ':J.AH4'? When I TRANSLATE$ "ja': it prints 
'JAH4"; but when I SAY ':.IAH4~ I gel an illegal function call message. 
ANSWER: You have found a bug in the SAY command which will be 
fixed in the next release. It looks like SAY canl handle strings ending in 
a number (the 4 in ':.JAH4j. I recommend, as a work-around. that you 
append a space to all strings that you SAY. The TRANSLATE$( ) func­
tion does this for you, which is why the bug was never reported. 

QUESTION: Can WAVE be used to get ~ty different sounds? 
ANSWER: All square. sawtooth, and random waves sound alike. 

OUESTION: Please excuse the lollowing waveform ignorance. but 
1co11ti11utdt 



LEGEND BROTHER SILVER REED 

1091 . . •. . $228 
808 .......................... 148 
1080...................... 197 
1380........................ 224 
1385 ..................... 268 

HA·15XL·P ................. 359 
HA-ISXL·S .................. 359 

EXP400... 

B~~ 
EXP770 

249 m SG-10 .. .. $205 
749 

PANASONIC 
1091 228 
r~~(NEW) m 
3151 409 
1080 !NEW) 209 
1592 NEW) 4.39 

JUKI 
JuJu 6100 .................... 344 
RS232 Sen al Board ...... !>5 
6100 Tractor ................ 119 
6100 Sheer Feeder .... 209 
Juk1 6:300 ................ 757 

EPSON 
LX80 
FX85 
JX8,0
Homewriter 10 
DXJO 
DX20 • 
DX35 . 
AP-80 . 

~~~~o : .. 
FX-28wNEWmL0·800 NE 
LQ-1 (NE ) 

209 
333 
Call 
193 
207 

. 297 

. 597 
244 
355 

. 2'98 
489 
52'9 
659 

SEIKOSHA 
SP·HlOO VC (C.Q<IJ .• 185 
sP-1000 A l:entronics ... 199 
SP·1000 I IBM .. ... . • .... 199 
SP-1000 AS RS-232 ....... 199 
$P1000 AP Apple lie ..... 199 
BP­ 5200 1....................... 6'19 
BP Sll~r le!!der .... . ..... 199 
SP·1000 nllbon. ... 8.50 
BP·5200 rillbon..... 12 SO 

CORONA 
LP300......................... 2495 
200361 TonBI Canr1dge...89 

OKIDATA 
Okunate 10 .................. 179 
182 ............................. 214 
192 ....................... ... ... 34a 
193 ... ....... .... ........ ....... 563 

025 
630API 
630 ECS 
090 IF 
P32 COI 
p 38 
C1~ 

DIABLO 
549 

1599 
1759 
2395 
699 

1749 
999 

STAR MICRONICS 

~ 
·10 ... .... '" .. 205 
- lOc ....................219 
·15 .......................367 

SD· IO.........................319 
~D-15 . . ......... .. ..438 

s~: lL :: .:· :.:--::::~~~ 
SB-10............. • ........ 589 

NX·10 ............CALL 
Powe«~ ................ 297 

NB-15 N~ ............CALL 

CITIZEN 
MSP·IO ........... .. ...... 255 
MSP-15 ..................... 355 
MSP-20 .............. 337 
MSP-25 ..... .. ............... 495 
1200......................... ISB 

Premier 35 .................. 42'9 
COLOR RIBBONS NOW AVAILABLE!! 

MONITORS 

PANASONIC 

DIH103 10· AGB Hr Re$ .J95 

TX12H3P 12· C-Olor ~19 

TA lroM IWA 12" Amber ... 109 
TAl22 ~p 12· Green IBM 148 
TR 122MYP 12" Amber IBM 148 

PRINCETON GRAPHICS 
"1AX· I 2 Amber 164 

;x.12 RGE.l •<lo 
5R-12 RGB 595 

TEKNIKA 
MJ· 10 Composi1e ........ 179 

MJ·22 ........... .. ......... 255 


AMDEK 
300 Groon 116 
:lOO-Ambe• 1211 
310 Amber I BM H1S 
COIOr 300 AucloO 23" 
COIOr ~00 ComPOS.lo 369 
Color 000 397 
Color 700 49S 
COIOr 7;o 56~ 

SAKATA 
SG 1000 12" Green 99 

SA 1000 12· Amber 109 

SG 1500 12· Green fTl 119 
SA ISOO 12" Anrb!r TTl 129 
SC 100 13· Colo< Comp 20!J 
SC 200 13· AGB 389 
STSI Ti ll Sland 29 

COMMODORE 
1902 Color ............... CALL 

1802 Color ...............CALL 


THOMSON 
CM3S512VI ................ 269 

CM36632 .................... 159 


ZENITH 
ZVM 122A AmbeJ 75 
ZVM 1mGr-1 75 
ZVM 124 Amber ISM 129 
ZVM 131 Colo< 275 
ZVM 133 RGE.l 389 
ZVM IJ5 ComposoJe 449 
ZVM 136 HI R8$ COIO< S89 
ZVM 1220 95 
ZVM 1230 9S 
ZVM 12•0 149 

IBM-PC COMPATIBLE 


DRIVES 

INDUS 

GT Atan .................... .. 195 

GT Commodore ... .. .. .... 195 


TYMAC 
M00-640 3'h" 

Apple Drive 640K..• . .. 289 


TANDON 
.32CI{ •b \, " °'""' 

MODEMS 


DISKETTES 


DENNISON 
t'LEPHllNT S '" " SSSO 
cLE.PHllNT s• .. . SSOD 
ELEPHANT s1.- OSOO 

1 I t'<1 
12.9') 
14.!19 

SUNKYONG 
SKC sv.· SSOO 
SKC 511• " 0500 

11.99 
13.99 

MAXELL 
sv. · MD1 13.99 

BRODERBUND (IBM) 
Sank St. Wtiter. .......... 48.9$ 

The Prin1 Shop ........... 34.95 


~~feh~FA~~8~a: ::::::~:~~ 
Champ lodie Aunner ... 22.95 

Karaleka ..................... 22.95 


MICROPROSE (IBM) 
LEADING EDGE f- 1 5 Stoke Eagle ..... 20.75SUBLOGIC {IBM) 

Jet Slmu1a1or ... ,. ...... 34 .95 Solo Fl!ght ............... 20.75 

Nutshell Filer .. .. .. .... 149.00 

Nulshell ................... 69.95 
 Scenery Disks EA .... 14.95 

Se1 1·6 .. .. ........... .. .. ..69.95 8~~rJ..;>~~·~eseii :: : : ~~:~~ 

Crusade Europe ... .... 24 .95 


ANCHOR 
V(llksrnodem - ~ 

Voll<Smodom12 186 


DIGITAL DEVICES 
Pocket Modem AT ....... Ca11 

Compuserve .. .... ..... .18.95 

RACAL·VADIC 
Z400PC .... •. . .... . 549 
WICIPA ..... . ...... • . 799 
WICIV .... • 559 
1200PC .. .. . 379 

HAYES 
Sma~,,_ JOO 
Smartmodem 1200 
Smanmodem I :>o0a 
SmarlmOda<n 2400 

133 
sn 
347 
596 

KYOCERA 
1200s ........................ 309 


US ROBOTICS 
Password 1200 ........... 22'9 

Password 300........... .. 139 

Courier 2400... ............ 469 


Inquiry 198 IUNE 1986 • B Y T E J69 

http:ComPOS.lo


BEST OF SIX • BEST OF BIX • BEST OF BIX • • BEST OF BIX • BEST OF BIX • BEST OF BllllX 


could I get a piano sound out of BASIC? 

ANSWER: AmigaeASIC has very limited sound capabilities. It is de· 

signed lo play fixed sine or custom waveforms at a fixed volume and 

fixed frequency. Fixed, that is, during I.he duration of the musical note. 

The sine or custom waveform represents one cycle of the '1undamen­

tal." This severely limits how interesling you can make your sounds. 


The WAVE command defines the waveform before the SOUND com­
mand starts it playing. This makes it impossible lo modify the waveform 
while the sound is playing. The SOUND command sels a constant 
volume for lhe entire duration of the sound. You cannol define an 
envelope ~.e. . attack·decay·sustain-release). This gives all sounds an 
organlike quality. 

The SOUND command also sets a constant frequency lor the en~re 
duration of the sound. You cannol add vibrato or bend lhe pitch of a 
note. AmigaBASIC is really designed lo support only one synthesis 
technique: using lhe waveform to represent one cyde of the fundamen­
1al. This turns out to be the most serious restriction. A CtJstom waveform 
(nonsinusoidal) can produce any set of harmonics. But they are fixed 
frequencies and exact harmonics. and not very interesting to the ear. 

These are. by no means. limitations of the Amiga hardware and ROM 
kernel software. Dedicated music programs and even high-level Ian· 
guages can provide much better access to the hardware. For example. 
ABasiC, the BASIC that was shipped with the first machines had none 
of these limitations. Simply adding the ability to play a large waveform, 
either recorded digitally or synthesized, as the entire soond can pro­
duce just about any sound, including a piano sound. 

Despite my crrticisms of the design of AmigaBASIC's sound support, 
there are ways of 1ricking it" into producing more interesting sounds. 
This may give you some ideas: 

DIM waveform%{255) 
FOR i% =0 TO 255 
waveform%(i%)"' 127 
NEXT 
FOR i%= 0 TO 255 
waveform%(i%) =0 
WAVE O,waveform% 
WAVE 1,wavelorm% 
SOUND 60..5,255-i%,O 
SOUND 60,.5,i%,1 

.....,,._ ""lit)'. lull fco;itu,. ANSI f'OllftAN 71 
""1lflilrr 1ncludeso o.11..,..,Unkn. tibn1ry MOJ"#t. 
ll11ntimr Llb,.ry. UH m>tb. •nil t illlrif:itt. ~ 

c:..,an ·~ Vllcul • IT'•)1' o.m.,.. •1'l 1Jin•mk' 
U11klnjl. .Sci Cllfl!' pmocl«l. At".lli.h.. nm.' 129\ T""1o 
Ami~ •1'1'liUI llso >l~ilJ!i~ 

AC/BA~JC : r.• - Com ing Soon 

rrom w•lllhon al 111-l IMIC for Macln1U5h. 
COlllH Aqllk'ilt for !hr Amill'- Compo.nlon eootpll<r 10 !hr 
Uolp l.UIC IR1'~ bai matt r.-,,.,.., .rd includ!s • 
~~. lidudts aLOCI II, WI >1>1tm1111. • nd 
sr•nt !rt)...uri rxDlllSlonl •1111 flmll., .., io , .. r..w. 
Al:/ llA."I( is !hr n<W BASU:~ for M®!OOO b:ised 
pcooiul <oolfllle"- Not tqi)' ~ $19>. 

Ttltpilcot onlM ~"komr 

ab!il11ft 

S<.!mifi<J~ng Sob-art 


•lllll ~ 'l;'o<lh~ol . R<lj'IJ 0.k. Ml !llll/ ($1,11 ~-7111 


"'1'1(0-...rl<fJ•:OO- ....... 

,,,_..,"'"""'°'""'~"""11 <:..,p 
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NEXT 
Good luck. 

ALINK P ROBLEMS 
amiga/main #2371, from jrlley 
a comment to 2367 

FFP support is ready. Dropping Alink is in the works, but you gotta 
realize I.hat yoo pay a price for playing by AmigaDOS's rules. No library 
format? 

Editor's note: Jri/ey is the log-on for the La/lice Support Group. Lattice 
Tech Support can be reached thro1.1gh the Lattice conference, the Lat­
tice BBS fat (312) 858·8087 2400 bps. no pan'ty, 8 data bits, 1stop bi/}, 
and voice f(312) 858-0073}. Jn7ey is here to answer arr; questions you 
may have on lattice products. 

amiga/main #2J72, from jdOYI 
a comment to 2371 

Even with no library format, Dale let slip that Alink can be sped up 
materially by allocation lricks. If the hacks that allocate OK but don' 
deallocate on exit are cleaned up, Alink might nol be quite so 
objectionable. 

amiga/main #2376, from jriley 
a comment to 2372 

The price you pay for that hack can be more than it's worlh. With a 
large link job going, Alink will effectively kill any mullitasking due to 
lack of memory. 

We don1 need lo complain about Alink, we need to fix it After all, we 
are programmers (I hope). 

amiga/main 112':IT7, from jim_kent !Jim Kent] 
a comment to 2376 

I am not very familiar with linkers. However, I believe that they would 
not start freeing memory until they started resolving references, after the 
high point of memory allocation. If this is the case. then they really 
might as well hang onto everything until the end, in which case a 

Quelo 68QQQ ~:::;~ant 
~ Tools 

• Mo•OfOI• comp•1lb'9 m•c:ro HHm t>i:er 
• rn dua•ry •••ndard 
• M111tur111- Unl r&Jaan J1nu.11y 19183 
• Source C'Ode 1v&ll•ble 

Amlge •nd Alafl 52011040ST 
llllOOO/llll01 Olllll020 

N1ll¥e and Cfou Aau.mbler11 

88000/e8010 
HOii Targe1 pad<'4!0 
Am lqo Amiga $ 1111 
AIUI Al.atl $ 119 
MS· OOSIPC-OOS Amlg'1.t.lon 11111· 
CPIM·90 Amlg.HA..rl 1119' 
CPIM-118 Aml"alAlul 11111· 
CPIM·ISI~ Amlg&IA1on 1119" 

*lnotvdH COff'...;pondlnljl n1H1,11 1a:aembler. 

MdUIORil t'IO!it.S Ind larQtll &tf1ll1~1~ 

-~ct<tg• S14D 
S149 
2•9' 

2•9' 
2A9' 

ONIX •.:2.UNIX v. 'YAX VMS •nd 6Jtlll!l ft\l.I eaxiu:. bOatds 

COA l•c:I P111rkll ~di1ma tac:l a)I 
OYel.o, Ina. 

2.te.t :'.L1ild Av•. WHI. Suitt 173 
su uro, WA. 91111111 

pnono il00/211~· 2~9 l•I•• 910·333·8171 
r........QwiN.OiA!a, llN..! Ml.,MIUDIOf!Ctll.,,: CPTM, CliOfl.llAHliilftll; 
l.Hl.llmtillm:Nnlol,~.. ~: A'lart,..#il.MCOro., 
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slig\1\~ mo<iitied hack o1 the faster option would be OK. I wonder what 
Aztec's secret is. 

amigalmain 112:J79, from jdow 

a comment to 2376 


I said the hack had 10 be cleaned up properly so that things worked 
correctly. The ideal algorithm might be this: Allocate in 128K hunks untfl 
they don' have room, then try 64K on down until memory is gone. 

Keep careful track ol lhe allocations granted and deallocate on the 

way out. The IW!f I understand things, Alink wastes an excessive 

amount of time allocating and deallocating small pieces of memory. 

Done slighlly differently this could be made fasler without significantly 

a'tering the operation of Alink. 


Ot course. an even faster linker has its advantages as well. The fix to 
Alink could proceed very quickly. The other, maybe and maybe not. 

REHASHING DISKS 
amiga/main #2351, from gsipko {Gord SlpkoJ 

I am the nol·so-proud owner of a "corrupl" sys: disk. I've been using 
DiskEd to repair the pointers and have been having great success. I 
almost have the disk usable again-only the :c directory to finish. 

Now, here's the problem: When I recalculate the hash numbers for 
each of the commands in :c, I end up with 11 pairs ol commands that 
hash to the same number and three other commands that have the 
same number. What gives? 

Presumably the hash number must be unique! Does DiskEd have a 
problem? I'm stuck! Is there anyone out lhere that will own up to 
DiskEd? 

amiga/main 112352, from mmorris [Martin Morris, Computer 
ToolsmithI 
a comment to 2351 

The hash numbers are not unique; those files with the same hash code 
are chained together. The ''hashed" entry points to the first. file with thal 
hash code. The "hashchain" field in the first file header points to the 
next, and so on. "Hashchain" is word 124/128 in the file header block, 
described on pages 1-4 and 1-5 of the Amiga technical reference 
manual. 

MORE ABOUT MAXI 
amiga/main 112:J75, from jdow 
a comment to 1435 

Here's a reposting of 1434 and a couple of notes to help people doing 
Amiga downloads (thanks again to Willie): 

amiga/main 111434, from langeveld [Willem Langeveld] 

' lhis version is for MaxiComm format uploads 
a$= INPUT${128,1) · discard these 128 
FOR I=1 TO n ' n is determined by lhe file size 

a$=1NPUT${10000,1) ' 10000 seems like a good number 

PRINT# 2,a$: • Don' forget the ":''--it will insert a space 


otherwise 
NEXT I 
a$=1NPUT$( <nnn> ,1) • < nnn> is the number ol leftover bytes to be 

copied 
PRINT# 2,a$: ' Seems to work also without "; ': you get one 

byte extra 
CLOSE etc. 

this veision is for normal XMOOEM uploads with no MaxiComm 
header block 

FOR I= 1 TO n ' n is determined by the file size 

a$= INPUT$(10000.1) • 10000 seems like a good number 
PRINT# 2.a$; ' Don' forget the ";'!-it will insert a space 

otherwise 
NEXT l 
a$ =1NPUT$(<nnn> .1) • < nnn> is the number of leftover bytes lo be 

copied 

PAINT/I 2,a$; · Seems to work also without ":': you get one 


byte extra 

CLOSE etc. 


Hope this helps. The version of TxEd currently in Listings needs the 

second version (above) with the length mentioned in the txed.doc file. 


CHOPPING FILES 
amiga/main 112339, from efreedus tEric Freedus] 


Running TxEd 

I ran TxEd through the Amiga!W>IC program listed to trim off the end. 

ApparenUy I had to allocate enough memory first In any event. now I 

canl get il lo run. I'm gelling an "Unable to load TxEd: file 1s not an ob· 

ject module." 


Second, when fogging in through Tymnet if I use the Backspace key 
to correct a typo, all console output is shut down thereafter. I'm send­
ing, but I don1 see my own keystrokes. Is there a key se~ue~ to cor· 
rect that during the Login procedure? The shutdown carries right 
through lo when I'm on·fine with BIX. 

amiga/main #2340, from tom_thompson (Tom Thompson, Technical 
Edito r, BYTE] 
a comment to 2339 

A backspace entered on lhe Tymnet log-on sequence kicks the system 
(for you) into half-duplex mode. Solution: Either abort the log-on ii you 
make an error. or put your terminal program into half-duplex mode. 

As for the chop problem, what was the file size of the output fife ver· 
sus the input file? The error message you're getting indicates that the 
chop failed (this is also the same error message you get with the un­
chopped file. lhat's why I suspect chop). 

Also, TxEd may be one of those files where some of the code IO?ks 
like an end-of-file character, so BASIC quits prematurely. Suspect lh1s as 
the problem if your output file is a lot smaller than the input file. 

amiga/main #2342, from jdow 
a comment to 2340 

Make sure the chop number is the same as the chop number in . 
Charlie Heath's message re TxEdDemo. He has uploaded two versions, 
and the BASIC program trimmed the "old" TED version to working size. 
not the new TxEd version. 

amiga/main #2343, from jdow 
a comment to 2340 

Also re Tymnel Log·on 
•H sets Tymnet into a mode where you must generate a local echo of 
characters you send. If your terminal program can do this, I highly 
recommend it for good typists (or even mediocre typists). A ·x and "R 
enables XONJXOF ("Q/"S) How control through lhe Tymnet node. 

The only way to abort the • H mode is to hang up and redial Tymnet 
for a fresh start. 

ANIMATOR 
amiga/product.dcsn #685, from jim_kent 

My First Bug . . 
.Adually, this is just my first documented bug. When running Animaror 

(co11ri11uedJ 
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a message to 
our subscribers 

From cime co cime we make the BYTE subscriber list 
available co other companies who wish to send our 
subscribers material about cheir products. \Xk take great 
care to screen these companies. choosing only those 
who are reputable. and whose products. services. or 
information we feel would be of inreresr ro you . Direct 
mail is an efficient medium for presenting the rarest 
personal computer goods and services co our 
subscribers. 

Many BYTE subscribers appreciate this controlled use 
of our mailing list and rook forward to finding 
information of interest to them in the mail. Used are 
our subscribers' names and addresses only (no other 
information we may have is ever given) . 

While we believe the d ~scribution of this information 
is of benefit to our subscribers. we firmly respect the 
w ishes of any subscriber who does not wane co receive 
such promotional literature. Should you wish to restrict 
the use of your name. simply send your request co the 
following address. 

BYTE Publications Inc. 


Attn: Circulation Department. 

70 Main St., Peterborough, NH 03458 
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or Images from the Workbench. ii you change diredory, you must 
change directory back 10 ·sys:" or the Workbench will crasn when you 
exit. CU is fine. I'm not sure ii I will be able to fix this bug as it appears 
to be in the Workbench. See !epics "software" and "flames" for more 
discussion of lhis problem. 

In the meantime I would really suggest lor this and many other 
reasons that you get rid of the Workbench and run things lrom the not· 
as-pretty but far more reliable CU. There is a batch file ·noworkbench" 
included on the Animator disk that when run should keep Workbench 
from appearing when you reboot 

amiga/product.dcsn lf686, from jdow 
a comment to 685 

Rather than having the program aulomagically relog to "sys:" the more 
proper route is to note where ii is when your program slarts and re!og 
to that Somehow, r agree with you. A well-behaved program should 
not have any effect on the underlying system parameters after it exits 
unless it is something like CD. which must have that effect because of 
its function. 

(CPIM is something like that-a program can log new "drives" and 
''users· all it wants. The only way it affects the CU environment is to 
change the value at localion 4. Well-behaved programs leave this alone 
unless appropriale.) 

amiga/product.dcsn #W, from jim_kent 
a comment to 686 

Well, anyway, got my CD back to work. Bug fixed in 1.10 release of 
Animalo( 

ATARI ST 
This month's discussions include answers concerning Atari ST graphics 
and programming languages. Once again. the problem ol resolution 
switching is addressed, and several conference members have made 
considerable progress in solving the problem. Also. a few helpful hints 
in graphics programming are offered. But the debate Mr which 
language to use rages on, as conference members discuss the pros 
and cons of Modula-2, C, and Pascal. 

GRAPHICS COPROCESSOR 

atari.st/main #28, from dbetz [David Betz, Senior Editor, BIX) 


Are the 1040STs being delivered with !he socke!s for the enhanced 
graphics chip? 

atari.sUmain #29. from neilharris [Neil Harris, Atari Corp.) 
a comment to 28 

According lo Sam Tramiel, the graphics chip is not intended for the 
1040ST. II will go into a future product in the ST line. at a higher price 
point than the current model. However. the graphics coprocessor will 
be available as an upgrade board for the current models. 

atari.sUmain #30, from jru1ey [John Ruley, University of Dayton) 
a commenl to 29 

Whoa! That is directly opposed to what we've been hearing here and in 
the BYTE article [March 1986)-are you sure you mean that? 

II it is a board-level operation. then is there going lo be an upgrade 
for the 520ST as well? You could make a lot of friends that way! 
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atari.st/main #36, from neilharris 
a comment to 30 

Coprocessor Upgrade 

II you read the BYTE article carefully, yolJ will see that the interview 

(with Shiraz Shivjij mentions a possible socket, nol a definite one. There 

is no socket in the production 1040$1 The official Atari response on the 

coprocessor upgrade board is that it will be available for the 1040ST. 


atari.st/main #40, from cheath (Charlie Heath, MicroSmiths Inc.] 

a comment to 36 


How does one access the coprocessor? Is it a switch in ROMs. and do 

the ROM calls lJSe the coprocessor instead of the CPLT? Is the software 

ready? Does the coprocessor give any new video OlJlput modes. or is 

l just a fast memory mover and line drawer? 


atari.st/main #41, from neilharris 

a comment to 40 


The coprocessor requires a new set of ROMs. currenUy under develop· 

ment. AMsystem calls are identical , blJ! some work faster. The extra 

functions will be accessible through the BIOS. In addition to the blit 

functions. the chip will handle halftoning and horizontal and vertical 

line drawing. 


atari.st/main #43, from jim__kent (Jim Kent] 

a comment to 41 


So it looks like no lines and mlJch less fills. I assumed the blitter WOlJld 

pick up on the lJnused instruction trap that now calls the a-line. Oh 

well. We are still going to get some blazing graphics on this beast if we 

have to code it in 68000 ourselves. 


atari.st/main #59, from philemon (Philip Lemmons, Editor in Chief, 

BYTE) 

a comment to 29 


In Hannover. I spoke to Shiraz Shivji, the principal 1040 designer. He 

said future 1040s will have the socket for the graphics coprocessor. He 

also promised lJS an article on how the coprocessor works. 


atari.st/que.stions #15, from dnorton (DlJane Norton) 


Could someone in the know give us all some hard information on the 

capabilities of the graphics coprocessor which may or may not be on 

the 1040ST? ls it just a boundary-oriented blitter. capable of moving ar­

bitrary blocks ol memory from here to there. or wHI it be more like a 

NEC 7220. with line-drawing primitives and its c:mn op codes? 


atari.st/questions #19, from neilharris 

a comment to 15 


The graphics coprocessor is primarily a blitter, with the usual comple· 

ment of move functions with Boolean operators. It is also capable of 

halftoning dlJring the blit. Horizontal and vertical line drawing are in· 

duded (actually, these are SlJbsels of a blit anyway-rectangles with a 

width or helghl of 1). Graphics operatioos are between two and ten 

times faster with lhis chip. We expect lhis to be most noticeable in the 

day-to-day text operations (including scrolling} as well as graphics 

animation. 


atari.st/questions #20, from dnorton 

a comment to 19 


Many thanks for the information. Neil. Hmmm ... so is this new chip a 

truly general memory-to-memory OMA device? On a bit. not ~rd, 


boundary? SolJnds like it could be used for more than graphics. SlJCh 
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as quick structure assignment in languages and operating system jobs 
such as garbage collection and memory reorganization. Oh ioy! 

RESOWTION SWITCHING 

atari.sUtech #23, from swestrup [Stirling Westrup, Xuclid Research] 


According to previous messages in the lechnical section of the old 
Atari conference (see April BYTE, page 367), you can change from low 
to medium resolution without rebooting if you poke the desired screen 
resolution into the hardware register ShillMd. What is the address of 
this register? The onfy reference I could find to it was in the Hitchhikers 
Guide to the BIOS, where lhey say that ii is shadowed by SShiftMd at 
location $44C. 

atari.slltech #25, from jtuermer (Joerg Tuermer] 
a comment lo 23 

The address of ShiftMd is $FFB260. I have no color monitor, so I can 
make no tests, but the XBIOS function 5 (_SelScreen) also mentioned 
in the Hitchhikers Guide should do the changing wilhout booting. 
Changing by direct setting of ShiftMd may leave lhe machine with 
some problems concerning cursor, fonts. etc. 

atari.stllech #55, from swestrup 
a comment to 25 

Of course _SelScreen should change resolution without rebooting, but 
it doesn1! And here I am wanting to change resolution while booting. 
That's so programs in the Auto di rectory come up in lhe right 
resolution. 

atari.st/maln #39, from cheath 

We asked Digital Research Inc. ii it was possible under software control 
lo even switch from 320. by 200-pixel, 16-color resolution to 640 by 
200 resolulion so we could present BO.column text and lhen switch lo a 
multicolor graphics display. The folks at DAI told us we~ have lo 
reboot. 

alarLsVmain #44, from swestrup 
a comment to 39 

I have now successfully sv...ilched the Atari from low to medium resolu­
lion and back again without crasl1ing the system or rebooti ng. My cur· 
rent problem is that GEM still thinks it's in the wrong mode and all of 
the fonts and windows are garbled. I lried poking the corred resolution 
into SShiftMd. but that didnt work. 

atari.slllech lf70, from swestrup 

I am uploading a listing of a 68000 assembler program that switches 
the Atari ST into medium-resolution mode without going through BIOS 
or XBIOS. II can be assembled and linked with the standard DAI 
assembler and linker Iha! come with lhe developer's package. I have 
no idea what this program will do to a monochrome monitor. Are there 
any brave souls out there? 

a1ari.st/listings 115, from swestrup 

FIXSCA.S 
I wrote this test program to change the screen resolution from low to 
medium without having to reboot the system. This program has to 
operate in supervisor mode so that the hardware register ShiltMd 
($FF8260) can be set. The value $F9 corresponds to Medium Res, 
while $F8 is Low Res. Unfortunately, GEM does not recognize the 
change and behaves as ii the old resolution is still in effect. In addition. 
lhis program will occasionally cause a few bombs to appear on the 
screen. I dont know why. 

http:A""""""'P1"'"9ardlllllelli0gcll>l"gool$4.75
http:Start.up
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.TEXT 
MOVE.L 110,-(Al) 
MOVE.W 11$?.0, - (A7) 
TRAP #1 
ADDO.L lt6,A7 

MOVE SR.DO ' 
MOVE.B #$F9,$FF8260 

AND 11$DFFF,DO 
MOVE 00,SR 

R"IB 

atari.stllech 1171, from jtuermer 
a comment to 70 

PUSH A REQUEST FOR 
SUPERVISOR STATUS 
AND TRAP FOR IT 
THEN FIX UP THE STACK 

READ THE STATUS REGISTER 
GO TO MEDIUM RES MODE 

CLEAR THE SUPERVISOR BIT 
AND SET US BACK IN USER 
MODE 

My documentation says that a return lrom supervisor mode should be 
made with another call to Super (BOOS $20). After the first trap you 
should save DO and push JI on the stack before the second one. This 
is the old value ol the supervisor stack pointer (SSP). The present pro-­
gram leaves the SSP at the same value as the User SP before the ATS. 
Maybe this is producing the bombs. 

I have Jooked carefully through a BIOS listing and cannot find where 
the _SetScreen routine could possibly reboot. But if you try to set to a 
resolution not supported by your monitor. the next Vertical Blank Inter· 
rupt will branch through the routine pointed al by swv_vec ($46E), 
which is initially pointing to the system reset handler. 

This is in fact what happens to the "brave souls." The system reboots 
and they are back in monochrome. 

atari.sl/tech #n, lrom sak [Sal Magnone, CIA Software) 

J read the messages about changing screen resolution without 
rebooling or olher troubles and thought ltl mention a new program. I 
jusl got a demo of a game called Pawn thats got some really greal 
low-resolution pictures. The significance is that the game operates in 
medium resolution. II pulls the low-resolution 16-color picture down 
from almost the top of the screen, walts, then slides the picture back 
up, revealing the medium-resolution text that it covered coming down. 
My guess is raster interrupts. Can an ST do that? When you try and 
dump the pictures, they get scrambled as though the interrupt got 
turned off. The dump routineprobably does kill video interrupts, 
because the picture looks like someone just switched modes on it. 
Then it goes back to normal alter the dump stops. 

atari.sl/tech lf78, from jtuermer 
a comment to n 
You can enable the HBLANK (aulovector level 2) interrupt This will give 
you an interrupt on every sca11 line. If you revector it to your own 
handler. you can decrement a counter set at VBL interrupt to the 
number of the scan ~ne you want to change resolution, color. and so 
forth. If your counter reaches zero, make your changes. You may have 
to revector the olher inlerrupts. This is described in lhe Hitchhikers 
Guide to the BIOS (August 26. 1985, page 30). 

atarLst/questions #22, from jruley 

Do you still have to lurn the machine of! to switch between the high· 
resolulion monitor and the modulator output? That is, can you have a 
btack·and·white monitor and the RF modulator on at the same time? I 
know that would mean youtJ have garbage on one or the other-but 
yout:I be able to switch from tlie desktop. 

1w11!lnu.tdl 
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BUILD YOUR OWN IBM XT & 

AT COMPATIBLE SYSTEMS 

XT ATC111 
$59.00........FLIP-TOP (XT look like) 
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XT AT Power Supply 
$89.00.................... ...... .....XT t3SW 
$159.00.................. ...........AT 200W 
XT AT Keyboard 
$75.00..........5160 XT (AT look like) 
$109.00..................... .........5160 AT 
XT AT Mother Bolrd 
XT 640K (;K RAM) 
2 layers 4.77 MHZ........... .. .$159.00 
4 layers 4.77 MHZ............. .$195.00 
XT 640K (4tK RAM) Turbo 
2 layers 4.77 MHZf8MHZ.....S195.00 
4 layers 4.77MHZIBMHL..$229.00 
AT (1!-4Bli>K) 4 layers..........$ CALI. 
PC/XT AD-ON.CARD 
Floppy Controller.................$49.00 

,. 
-'" b 

-.. - -- . 
= •- - -' 

Disk 110 Card................ ...... .. ......$129.00 

Color Graphics Card ............ .........$85.00 

llOllltor 
Color RGB (TVM) 14".................$395.00 
m Monitor (Mct&k) 12" Arnber..Stt0.00 

U.S.A. OFFICE S" , . alt.OH 00•• INC. 
WHOlESALE (41$) 549-3472 RETAllER (415) W-0714 

~- •A91" CD.A.•T • C: 11'.lllAO"' .,_.... c:...... 
3C l\lllCRD WHOLESALE & CISTRIBUT1CN 
!114 MCN fCOLIL •v•Hu• illllftl.,,.l..OWDAL• , ONTAlll~O MllH ••1 C .... l'lllAGA ,.. ..... , . .. ~ •J•••fl•llO 

MANUFACT URER HAST •IGIT;\L 00•• I.TB. 
• ..o -"'"" ·· .. o , 4:1 il l(U•H'o....-u • • tllO. T&1~•1 . T -.JWAN, ""· D. Cl. 

,.. -.. lo111 ?0~ · •••.J · 7D~-a .. ,., , 709 · •a.., • T'- 11C1 ,,o•~ .. a•••NO. aoe~o •e>~LTO 


1eM is a ltad&mark of In1ern111ional eusine" MachlnH corp. 
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NEW PRODUCTS 

SOFTWARE & PERIPHERALS 

NEW CHIP RUNS CP/M ON IBM PC's 

Your IBM PC or compatible can run 1,000's of CP/M80 pro­
grams with NEC's new V-20130 microprocessor and 
RUNICPM software interface from Micro Interlaces Corpora­
tion. Features include ability to run CP/M or MS-DOS pro­
grams from same prompt, disk emulation allows PC to run 
CPJM programs from CP/M disks and directly READ, WRITE, 
and FORMAT approx. 100 of most popular formats, abi lity to 
run CP/M from Hard Disks or Ram Disks, run MS-DOS 
background prngrams on top of CPIM programs, 13 Logical 
or Physical drive assignments, approx. 100 CP/M terminals 
emulated. RUNICPM sells for $99.95 and includes NEC 
V-20130, to order contact M.LC. at 1-800-637-7226 or lor Tech 
Info l-305-823-8088. 

NEW Z-80 CO-PROCESSOR BOARD ONLY $199.95 

Lowest priced Z-80 board currently available runs CP/M pro­
grams on IBM PC's and AT's. Comes complete with 5.0 Mh.z 
crock, 64 Kol memory, and includes all of the features of the 
RUN/CPM product listed above. Price Is only $199.95 and in­
c ludes AUN/CPM software interface. Contact Micro Interface 
Corporation, 6824 N.W. 169th St. Miami , F l 33015, 
l-800-637-7226 or 1-305·823-8088 

Adverlisemen1 
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atari.sUquestions #24, from neilharris 
a comment to 22 

Since the video shifter puts out a 60-Hz signal lor color and a 71-Hz 
signal Jor monochrome. the two modes are not at all compatible. If you 
led the wrong signal into a monitor. you would be likely not only to get 
garbage on the screen but also to damage lhe llyback transformer. 

atari.sl/questions #26, from al [Alastair J. W. Mayer, author of BIX's 
cosy software) 
a comment to 24 

That's no worse than reeding a 50-Hz PAL signal into an NTSC monilor 
(or vice versa). something I've done more than once. Garbage. yes­
like a severe case of out·ol·adjuslment horizontal and vertical hold- but 
my monttor still works fine (Mind you, I donl make a habit ol ii and 
only did ii for a few minutes at a time) 

atari.st/queslions 1127, from jim_kent 
a comment to 26 

Whal sort ol plans does Mari have for a standard video output? As it is. 
video-types are the only peopfe left I can in good conscience recom­
mend an Amiga tu (I 'm a concerned animation programmer wilh a 
VCR.) 

alari.st/questions 1128, from neilharris 
a comment lo 'll 

The latest model of the 520ST has both RF and composi1e video 
outpuls. 

LANGUAGES 
atari.stlmain #52, fromswestrup 

Modula-2 
Where can I get a good book on ModtJla-2? ltl like lo decide whether I 
like lhe language belore I go out and buy a copy of il 

atari.stlmain #53, from jruley 
a comment to 52 

As to a book-it sounds corny, but I recommend Modula-2: A 
Seafarer's Guide and Shipboard Manual by Edward Joyce (Addison­
Wesley, 1985). Not only is it a fairly complete reference on Moduta-2 
with a good index. it is aclually fun to read! 

atari.stlmain W54, from neilharris 
a comment to 53 

Personally, I found lhe [Niklaus] Wirth book, Programming in Modula-2. 
2nd edition. indispensable as a reference. and I.he Knepley and Pratt 
book. Modula·2 Programming, a good tutorial texlbook.. I will try to 
upload lhe sample program that comes with TDl's Modula-2/ST. whicil 
they have permitted to be passed around. It does use the GEM 
features. 

atari.sl/tech #33, from wbaker !Bill Baker) 

Just Slarted playing wilh Lattice C from Metacomoo My overall first im­
pressioris are that the language implementation is good, but f think the 
linker is a dog. A small hello-l'IOrld program look five minutes 10 link. (I 
use double-sided drives.) There is a full AES and VOi library implemen­
tation with source in assembler but no real documentation other than 
func:lion names and argumenls. 

Having tried Hippo C, Megamax C, and now Lattice, (I find] none of 
the C implementations anywhere near as good as TDl 's Modula-21ST. 
Looks like I may have to !earn a new language ii I want to have 
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development tools anywhere near as good as others I am used to (IBM 
PC family, Microsoft C. Brief editor. Make, and PLINK86). 

al.arl.s'\/tech #34, from dmenconi [Dave Menconi] 
a comment to 33 

Everyone is raving about Modula-2. My problem is that I will have lo 
learn a new language. I will probably go for it because I really like 
developing in Ada, and I understand Iha! Modula-2 is like Ada. Until I 
get around lo it, Iplan to develop in Personal Pascal by OSS. This 
Pascal is out for the ST and is coming out for the Mac RSN. They say 
that something lhat runs on lhe ST can be compiled and run with no 
modification on lhe Mac (of course ii will need to be tweaked to be 
aesthetic and efficient). II true. OSS is really going lo clean up! 

alari.sUtech #49, from bwebster jBruce Webster, Consulting Editor, 
BYTE] 
a comment to 34 

No, no, no. Modula-2 is not like Ada. though both are derived from 
Pascal. In lact Modula-2 and Ada represent diametrically opposed 
trends. Modula-2 is a very minimal language; just about everything 
beyond the basic language syntax ls a user-defined library, though 
moSI Modula-2 implementations come with a set of standard libraries to 
save you the hassle of writing them yourself. Ada is a "kitchen sink" 
language, as in having everything but the kitchen sink. Modula-2 really 
resembles a hybrid of Pascal and C. 

atari.sUtech 1152, from wmiller [William Miller, Stratus Computer) 
a comment to 49 

The similarny is in the concept of modules (Ada "packages; with 
separate definition and implementation sections. Other similarities exist 
due to the fact that both have Pascal as an immediate predecessor. 
Bui, as Sruce said. there is a major difference in the design 
philosophy. 

atari.stltech #54, from bwebster 
a comment to 52 

Thanks. Couldnl have said it better myself. I havenl done any actual 
Ada programming, though I was almost on the industry review board 
(read: "enormous group') back in 79 when I was leaving General 
Dynamics and they were offering that as an incentive lo Slay. (Almost 
worked.) I have gone th rough a few books on Ada, though, and have 
carefu lly read Tony Hoare's talk. "The Emperor's Old Clothes." in which 
he describes his horror at the thought of ICBMs guided by programs 
written in Ada. There is a de nite dichotomy of design. despite lhe 
resemblances. 

atari.stllech #61, from jerryp (Jerry Pournelle, Consulting Editor, 
BYTEI 
a comment to 52 

There are great similarities between Ada and Modula in that they are 
both highly structured and programs can convenienUy be written in 
small independent packages or modules. 

The difference is that Ada was designed by a committee ol bright 
people, and Modula was designed by a single genius. 

atari.sUtech #38, from jruley 
a comment to 33 

looks like il's Modula or nothing. Thal really gripes me- is there no de· 
cent C tor the machine short of the $300 Alcyon in the developer's kit? 

lti appreciate any comments-I am trying to replace Hippo Con my 
(conli11ued) 

DESMET c COMPILER 
AFFORDABLE WORLDWIDE 

Australia Micromar1, N.S.W. Tel: (02) 568 2564 (Pc.,.111c1 

Bot.swana Hi-Tech Services, Gaborone Tel; 4540 (PCJ 

Britain MLH Tech., Cheshire Tel : 0606-89 11 46 ( PC,MAC1 

Denmark Ravenholm Comp., Lyngby Tel: 02-88 72 49 1PC1 

Finland Holosolt, Toivakka Tel: (9) 41 871 201 1Pc1 

France PG Solt. Paris Tel: (1) 205.39.47 !Pei 

France R.P. M. I., Vincennes Tel : (1) 43654056 rw.ci 

Iceland Hugbunadur, Kopavogur Tel: (354)-1-64 10 24 (Per 

Japan JSE lntern.alionat, Tokyo Tel : (03) 478-8271 (Pc1 

Norway Abacus Dal.a, Oslo Tel: (472) 38 50 20 1Pc 1 

Sweden Escort Data. Vallingby Tel : 00-87-33-55 1Pc,11,o,c1 

U.S.A. C Ware Corporalion. Caldomia (408) 720-9696 

Ask about distribulors in Getmany rPc r, and New Zealand tPCH'.ACJ 

C Ware Corporation 
505 W. Olive, Suite 767, Sunnyvale, CA 94086 U.S.A. 

(408) 720-9696 Telex : 358185 
We accept VISA, MasterCard & American Express 

Computers For 

The Blind 


Talking computers give blind and visually 
impaired people access to electronic infor­
mation. The question is how and how 
muchl 

T b.e answeIS can be found in "The Second 
Beginner's Guide to Personal ComputeIS for 
the Blind and Visually Impaired" published 
by the National Braille Press. This compre­
hensive book contains a Buyer's Guide to 
talking microcomputers and large print dis­
play processors. More importantly it in­
cludes reviews, written by blind users, of 
software that works with speech. 

Send orders ro: 

National Braille Press Inc., 

88 St. Stephen Street, Boston, MA 02ll5 


{617) 266~160 


NBP is a nonprofir braille printing and publishing house.. 
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Expansion Chassis/ 

Sub-System 


Specification 
Ma:_•I HaV,~:.IOht'tof' 
M· 1' 0 1 

M·2 3 3 
M-3 5 3 
M-4 12 2 

0 2M·S 
M-6 0 1 

M·7 5 2 

M-8 0 2 
M-9 0 2 

8 4M·10 
• Extra space for a stand alone controller 

EXT and RCV Adapters 
• Connecllng master expansion chassis to PC. XT or AT 

• Fully buffered address. data and control signals. 
• 3 feel shielded fla t cable. 

Price S159 

Power Supply 
wan +5V +12V - 12V -sv 

A 50 5.0 2.5 

B 50 1.8 3.5 

c 100 8.0 5.0 0.3 

D 100 10 3.5 0.5 0.5 

E 45 4.0 2.0 

F 60 5.0 3.0 
G 135 15 4.2 0.3 0.3 
H 150 15 6.0 0.3 0.3 

ORDER TOLL FREE: (800) 826·0267 

In Callfornla Call (415) 651·3355 


DEALER INQUIRIES INVITED 

SOURCE ELECTRONICS CORP. 


45277 Fremont Blvd., Unit 6 

Fremont. CA 94538 


Telex: 279366 FAX: (415) 791-0935 
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10' 
/:;w•rpply Dl~•=nDx x (cm) Price 

AorB 30x 15 x 6.5 $149 

c 42x25x 16 S299 

c 39x30x15 $259 

D 40x39x14 S299 

E 39x 18x15 $149 

AorB 26.Sx 18x 13.5 5169 

c 38.5 x 30 x 13.5 $299 

E 39.5x 18x13.5 $149 

F 38.5x49x9 $249 

GorH 43x49 x 14 S259 
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520ST. 111 donl get any kind of good news on a C by next weekend, 
rm going to get Modula and chuck C for good. 

atari.sUtech #46. from dmenconi 
a comment to 38 

I am going to do my first project on the ST in Personal Pascal. I think it 
is a strong alternative to Modula-2 because ii has a nice library for the 
ST and I understand it wm soon be implemented on the Mac. As !al as 
I knw, Modula·2 fsnl out on the Mac yet, and when it is. there will still 
be lhe question of portability. 

The questions ll"lat remain are: How optimized is lhe code generated 
by these two languages? Personal Pascal has an optimizer. and from 
the manual it looks like they did some intelligent things. Hw soon will 
compilers for other machines be out? 

So far I have rooted for this Pascal for a coupte of reasons: coming 
soon on the Mac, nice ST interlace, most people know Pascal better 
than Modula·2, and Pascal's been around longer, so its compilers are 
better understood. But Modula-2 has some nice leatures, too. First it is 
likely to be more portable on future machines because !here is one 
complete language definition instead of several (lhe original Pascal 
definitions had neitl"ler strings nor good 110). Second, Modula is. I 
believe, more structured than Pascal. For instance, it has packages that 
allw a programmer to divide a program into modules arxl really keep 
track of which packages use which routines. This is a tremendous aid 
in avoiding spaghetti code. 

A disadvantage that awaits the unsuspecting C programmer who 
would use either al these languages is tl1al tl1ey're designed lo protect 
the programmer from himself. For example, consider lhe strong typing; 
characters are type "char'!....not integer or "char" depending on how the 
programmer feels that day, as in some languages. 

So. there you have il a long-winded dissertation on the other two 
choices. I highly recommend a carelul examination of both languages 
before a choice is made. 

atari.st/lech #48, from jruley 
a comment to 34 

Well, I went with the Modula-maybe we should compare notes alter 
we've bolh had some time to work with them. With respect to choosing 
between the two. I spent today reading a book on Modula·2, and it 
looks to me like it's possible to do anything in Modula·2 that you can 
do in C-although the implementations vary, lhey have all the same 
leatures. It's been awhile since I looked at Pascal. bul unless yours has 
a lol of extensions (separate compilation, based variables, coroutines). 
there are quite a fe'W things Iha! will give you trouble if you lry to do 
low-level stuff. 

RAM DISK AND C FUNCTIONS 
alari.st/te<:h #40, from mmanlove (Mike Manlovej 

Here are a couple of problems that have been bugging me for a week. 
ltl sure appreciate any insigh1s that you might have. 

First. is there a RAM disk that YJOrks with the TOS AOMs? I've gol the 
Hippo RAM disk, which works fine witl1 TOS.IMG but bombs when I 
boot ROM. Thinking about it. it seems like most RAM disks would per· 
form brain surgery on the BIOSIXBIOS, which is most likely in ROM. 

Second, has anybody had any luck with tl1e C library functions 
Malloc() and Calloc() which come wilh the developer's kil? The ap­
plication I'm working on really wanls to play around in the heap, but 
right now it can't. Even a trivial program can gel only a little memory 
allocated (504 bytes f0< my Malloc tester). and you don\ get a null 
pointer ii there's not enough memory-you get cherry bombs. Do I 
need lo do somelhing magical before using these functions? 

Random commenls: I'm running a 1-megabyte ST wi1h the ROMs, 
two double-sided floppy d1sk drives, and both monitors (I ooufdnl 
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decide). I've been having a fine old time with the developer's kit. but 
the compile/link times off floppies are getting out or control. which is 
why I'm alter all the RAM disk I can get. The TOI Modula-2 compiler 
may be the next slep. 

Thanks again for any help you can offer. I just gal here, and BIX 
looks great! 

atari.stltech #42, from jim_kent 
a comment lo 40 

I use \he Miohetron RAM disk with the same hardware configuration 
(excepl only a cotor monitor). Works like a charm. rm also curious 
about Malloc problems. 

atari.stltech lf56, from swestrup 
a comment to 40 

As to the Malloc/Calloc problem: I am told that when your C program 
is loaded by TOS. it gives all of the memory to the program, which 
doesn1 wanl it. In order to have Malloc have something to allocate. you 
have to do a Memlree call (I think that's whal it's called) so that the 
memory is given back to TOS. The kicker is that the call requires the 
address of the fast byte of memory that you want to keep_ I have yet to 
frgure out how to get this address from either the compiler or lhe linker. 

atari.st/tech #57, trom jim_kent 
a comment lo 56 

I read in an addendum to my developer's kit (November 1985 or so} 
that in fact the slart·up routine freed up almost all of memory and do· 
ing so was the cause of the problem. In any case I have since 
switched to the Lattice C compiler. Its start·up leaves your program with 
all but 4K bytes. Malloc calls seem to function well. I wrote a little C 
preprocessor ~ong story. it was a front end to a menu-maker package} 
iust last week using lots of dynamically allocated memory with no 
problem. 

Unfortunately, there was a me trashed in all versions of Lattice C thal 
I could get my hands on-clib.bin. This 1s forcing me to use the "-!" 
option to produce .o oulput so I can use link68, the ORI linker. My 
geM1al impression of Lattice C other than lhis has been a massive im· 
provemen in compile lime. error reporting, and symbol size (31 charac· 
ters) over Alcyon. 

atari.stllech #66, trom mmanlove 
a comment to 56 

This is jusl a hip-shot (I havenl read the remaining comments yet), bul 
the standard C "sbrk( )" function seems to be implemented. Would this 
give the end of the program itself or the end of all the memory thal 
TOS handed over to it? 111 do some experiments. 

ata.ri.st/tech 1167, lrom cheath 
a comment to 66 

We had some problems with lhose memory management functions. 
too. 111see if I can get my partner, the ST hack, to tell me what he 
figured oul about them. 

atari.st/tech fl73, from jtuermer 
a comment to 56 

II you have the developer's kit you should look at a file called 
APSTART.S (if it is included in your version). Or look at the source of 
whatever module you mention first in your link run. It starts by adding 
up the length ol tex~ data, and uninitialized data segments. This infor­
mation comes from the base paga The address ol lhe base page is 
handed aver as 4(A7) to any program. The length of the base page 

(con!inued) 

~640K ON IBM,;~ 

MOTHERBOARD 

for$ 39.95 • 
Now you can have 640K Ram memory on your IBM XT 
motherboard without using any slots or taking any 
power. Easy to Install two prom chip set lets you 
replace two banks or 64 chips with two banks or 256k 
chips. right on your motherboard ! 
• 	 NO software or changes needed. NO soldering. 
• 	 Works llke a memory card but costs much less! 
• 	 Requires two banks or 256K Ram memory. 
• 	 Memorv Is checked and counted by IBM's built in 

P.O.S.T. 
• 	 Satisfaction Guaranteed or your money back. 
-	 MOTHtR·MtM/XT Prom set with 

instructions .... .... .... ... .......... .. .. . ....... ..... .. $49.95 
* $10.00 rebate when you send in your old 64K chips 
- Set or two banks (18 chips) 256K Ram memory 

tested and burned-in ......................... .... . . $64.95. 
- Add $2.00 shipping. Check, COD. MASTERCARD. VISA 
- TOLL FRtC ORDERS: (800) 541 ·2255 wait for tone, 

then dial 43U31 I (touch tone only) 
DEALERS ll'IQVIRI~ WELCOME. 

HE•llOUfE 
flffUHltr 

12062 S.W. 117 Court 

Suite l:Zl 

Miami. rtorlda 33186 Drpt. 8 ·01 

COMPETITIVE EDGE 
631 s. MAIN sr. . PLYMOUTH. Ml 48170. (313) 451-0665 

FEATURING S-100 COMPONENTS FROM: 
CPU 286 $671COMPUPRO® ~~~~~ MDRlVE-H $371 

TURBOMASTER 256K W/HDC $895EARTH TURBOSLAVE· 1 8MHZ 128K $395 

THUNDER 186 $895 256K STATICS412 LOMAS COLOR MAGIC S476 NVDISK 512K $371 

TELETEK SYSTEMASTER II 8MHZ 128K $795 
SBC·1 6MHZ 128K 5350 HDC $375 

ALSO FEATURING OUR AT COMPATIBLE: 

VELOCITY 286 
10 MHZ OPERATION 
1024 KON 
MOTHERBOARD • 20MB 
FAST HARD DISK HI RES. 
MONOCARD STANDARD · 
1.2MB FLOPPY DRIVE 
WITH DOS 3. 1 $3095 
MONITOR EXTRA OPTIONS: 
UP 10 16 MeGAavre:s OF MEMORY • 
ENHANCED GRAPHIC AOAf'TERS • 
HARO DISK SUPPORT T02•llMB SCO 
XENIX SYSTEM FWE • AUTOCAI> 
READY SYSTEMS • 3278179 
TERMlNllL EMULATION 

ALSO 
CE 20MB XT W/512K 

51095 
Includes floppy, hard disk. 512K 
memQI)'. mMOCald w/para/lel 
monl!DI. 

~A-.:l2, ..,,,.H•• ...... llr"a:Mnl-""•••......9d~9' ""'9..,CPpor._, .,....._•• ,....,Ml 

lr'4Miatl 0 T••lll ~ PC AT ft I naomadr: d ~ Ek.1*'61 MliO!liiMi x.eru. •I H9tlllflllllll~ 


Ol .._,OIOll u,.,AlMI i9 I 9'~ 01 , ....._,o.._,Mc, sco... 1 If~ al Dtf SAHSA.""1.zOP'fRAJJOH Autocacf 

......llllilrMrllat~ft. 
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Now it costs evenless 

tolookgood. 

m95BO 
S2995.00 

380 B YT E • IUNE 1986 




The Cordata Desktop Printshopni has always been the 
best value in PC-compatible laser printers. 

With speed and flexibility that the others can1t match. 
For example, we put 38 type fonts on diskette, not 

expensive cartrjdges. And let you mix up to 32 fonts in a 
single document. Automatically. 

A high-speed graphics interface transfers data up to 30 
times faster than Hewlett-Packard's LaserJet+, and because 
most Desktop Printshop features are implemented in soft­

ware~;~y~:::~:: to update. N t to __ . 
~r.:.":.:r:h~at~~ki:op 0 men0on 

Prmtshop has a ready­
to-run solution for b • • 
~=yp~~~=~·~~;ther . e1n0- easier. 

But now the Desktop Prmt- ~~ • 
shop is an even better value. 

A new forms design software program comes with the 
Desktop Printshop that lets you create documents quickly-and easily­

using pull-down menus, not complicated commands. 
We've also induded the industry-acclaimed Wordstar 

2000"' word processing program. So you can start producing 
near-typeset quality memos, reports, and correspondence 

right away. 
Last, but not least, we've lowered the price of the 

Desktop Printshop to $2995, including forms design 
software, Wordstar 2000 and 38 fonts on diskette. 

So don't settle for just any laser printer. 
Demand the Desktop Printshop. 

All it takes is a call to Cordata at: (800) 
621-6746 (in CA: (805) 495-5800; in Canada: 
(604) 984-0641) for the name of your nearest 
Desktop Printshop dealer. 

After all, how can you afford 
not to look your best? 

~~~p
r1 11 filil iop. 

CORDATA, 273 E. Hillctt$l Drlv•. Thousand Oaks, CA 91360 
TELEX 6.S0-2696270~ In Europe: Holland 032-18111 

cordata__ ..._ 
1n......1yocorona 
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($100) is also added to the total program length. A SetBlock (BOOS 
$4A) then reduces the tolal space allocated for the program to this 
amount You can change this start program or make a Malloc in your 
program to get more room. Someone told me that the DAI C compiler 
makes its Malloc allocations in the third segment (BSS). Bui the length 
of this segment is Initially set to zero. 

NOC COORDINATES 
atari.st/lech 1174, from jruley 

I've just finished a frustrating couple of hours with Hippo C, trying to 
make my graphics terminal program resol ution-independert The 
Abacus GEM book lists an option on the open virtual workstation func­
tion tor NDC inslead of RC screen coordinates, but this does not ap­
pear to work. ls this a problem with Hippo C or with the ST? 

atari.st/lech #75, from neilharris 
a comment to 74 

NOC coordinates are not supported on the ST version of GEM. 

atarLsUtech #83, from timoren [T1m Oren, KnowledgeSel Corp.) 
a comment to 74 

You canl use NDC with the ST's VDI, because it doesn1 have a full 
GOOS implemented. That also prevents you from opening workstations 
on other physical devices (other than the screen) and prevents doing 
loads of new fonts. Atari is supposed to be testing a RAM-resident 
GOOS which will work by stealing the VDI trap. The MiGraph EasyDraw 
package uses an ea~y version of the GOOS. 

GRAPHICS PROGRAMMING 
atari.sUtech 1179, from jruley 

Help! 

I am still, unfortunately, programming in good ol' Hippo C with the 

l'IOnderful Abacus documentation. I need to do two things: 


1. Read out the currently set color palette values. I can get the AGB 
representation of these values using one of GEM's inquiry functions. but 
how can I convert the RGB values to the color numbers (0-511)? 
2. Save and restore the screen- specifically, I need a way to avoid the 
ugly gray blob that appears when the '1seU nput" fundion's dialog 
box disappears from the screen. I can do this by getting the screen 
address using "physbase· and treating the screen as an array, but the 
documentation led me to believe that I could 1.1Se the ''Vro_ cpyfm" 
function lo do this. 

So tar as I can tell , the blasted function does not do anything. Here's 
how l am trying to use it: 

static short int handle, screen[B), • sMFDB.•dMFDB; 

usual GEM sel·up 

screen[O] "' O; 

screen[1J = 0; 

screen!2] = 639; 

screen(3] = 399; 

screen[4] = O; 

screen[5] "' O; 

screen[6] = 639; 

screen(7] = 399; 

vro_cpyfm(handle,3,screen,sMFOB,dMFDB): 

alf sorts of stuff, including fseU nput 

vro cpylm(handle,5,screen,sMFOB,dMFDB); 


My understanding from the documentation is that the first call to 

vro_ cpyfm should save the screen to a memory area and that lhe 

second call should reslOl'e il This is nol happening- in lad, I've tried 
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several variations, and so far as I can tell , the function simply does nol 
work! Any suggestions? 

atari.st/lech 1180, from jim_ kent 
a comment to 79 

Well , I can maybe help you some with the first problem. Presumably, 
the 0-511 value is a 16-bit word divided into four 4·bil nibbles: 0 red 
green blue. 

Personally I donl use GEM much, but try this: 

atari_color_reg = gem_color_ reg - > r•(l < <8) + 
gem_oolor_reg- >g·(1 < < 4) + 
gem_color _reg - >b; 

Or maybe the same thing with the r, g, b reversed. You also might 
need to scale down (probably divide by 16) the GEM component 
values before you fold them into the register value. 

atari.stllech #84, from jtittsler (Jim Tittsler, Atari Corp.) 
a comment to 79 

I donl know hOl'I you get there from Hippo C, but if you can do an ex­
tended BIOS call , you can also get the value ol each palette registe( 
The extended BIOS call 7, setColor(colomum, color), sets the color 
register colornum to the given color. The old color is returned {and if 
"color" is negative, the hardware register is nol changed, so there is a 
nondestructive way ol inquiring lhe value of each of the palette 
registers). 

From Hippo C, can you do something along the lines ot: lor~ "'O; 
i< 16; ++ i) cotorreg[i) = xbios(7, i. - 1);? 

alari.st/lech #85, from jruley 
a comment to 84 

No, you can' using Hippo. Bui as I'm writing my own XBIOS, tha111 
work jusl fine- thanks! 

atari.st/tech #86, from jruley 
a comment to 85 

Well, I went oH and tried it-looks like itll work! 
Anybody else out there still using Hippo? II so, 111post my XBIOS 

routines in Listings. 

POWER PROBLEMS 
atari.sUquestions 112, from dbetz 

I have a new Atari 520ST and have been having some problems that 
seem to be related to the power supply. Whenever the machine is run­
ning, the display jitters. I dent think it is related to the power in my 
house. since I have used many other computers without any similar 
problems. Also, my ST seems l.o be very sensitive lo static el.ectricity. I 
have it set up in my living room and whenever I walk across the 
carpet, I get a burst of "key clicks" from the ST, and ii I am in an editor, 
I get a burst of garbage characters on the screen. I suspect that the 
problem is related to the power supply. Anybody have any idea what 
the problem is or what I can do about ii? 

atari.sUquestions #9, from neilharris 
a comment to 2 

Are you running a monochrome monitor? If so. a color monitor in close 
proximity will cause some screen jitter due to 60-Hz vs. 71-Hz beating. 
Just lurn off the other monitor. 

atari.st/questions #10, from dbetz 
a comment to 9 

I was running the monochrome monitor and didnl have any olher 
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monitors (color or olherwise) anywhere near the one I was using. I tried 
his in several locations in my house, so I donl think it was because I 

was too close to some sort of RF source. I have never had any trouble 
with art./ of the other computers I've used (including an Atari 520ST that 
I borrowed for a wtlile). It really seems like this problem is related to 
the power supply or the main keyboard unit (I tried a different 
monochrome monitor also). Neil, thanks for your suggestion, but I don' 
think it's the source ol my problem this time. 

atari.stlquesUons #13, from mmanlove 
a comment to 10 

I had a similar problem with the color monitor al first. Moving the CPU 
po1Yer supply away from the monitor Qike. down on the floor) took ca.re 
of ii. Donl know ff this could be the problem with the mono monitor. 
though. 

atari.stfquestions #14, from dbetz 
a comment to 13 

Thanks for your suggestion. I didnl think of the possibility of in· 
terference from the power supplies. I had all three of them stacked 
nght in back of the monochrome monitor! f donl have the machine 
anymore, so f canl check your theory. but 111 call the people that f sent 
rt to romorrow and suggest Iha! they try iL 

IBM PC AND 
COMPATIBLES 
The summary of eve~s in the IBM conference this month includes a 
discussion on the V series of microprocessors, coping with hard disk 
problems, memory expansion for the PC XT, Trojan Horse programs. 
and programming the IBM 5550 Japanese PC. 


V20 HARD DISK PROBLEM 

ibm.pc/pc.hardware #629, from lowellt [Lowell Tuttman] 


I thought that I would relate an interesting V20 experience I had in the 

last week. I got a "General Failure reading drive C:" on my 22-mega­

byte hard disk (Micro Design) and decided it was time to reformat and 

reload the disk. Al this time f had a V20 in place. I ran a good backup 

(32 fioppies' worth) and then reformatted the disk. All was going well at 

this poinL After restoring the files (many hours later) I found that I got 

"Parity check 2" at boot time on the hard disk. I was able to boot from 

a floppy and then go over to the hard disk without problems but 

definitely no boot. f replaced the 8088, reformatted the disk. reloaded 

it, and was able to boot OK with the 8088 in place. f then put the V20 

back in and all is still fine. The boot process works fine. as does 

everything else. It is curious lhal I can formal floppies with the V20 in 

place but nol the hard disk. 


ibm.pc/pc.hardware #631, from ucivms725 [John Leonard) 

a comment to 629 


I had the same problem when I reformatted my hard disk. The problem 

was narrowed down to the RESTORE procedure. When I backed up my 

hard disk, I also backed up the hidden system files of DOS (a package 

deal when you back up the entire hard disk). When restored over the 

top of the newly formatted hard disk, these hidden files overwrite the 

already existing DOS files from the format. My disk would not boot from 

the hard drive, but the files were there A·OK if the system was booted 

from a lloopy. I found two solutions: Back up each hard disk subdirec­

tory one at a time ~f you can remember them) or unhide the lwo 
system files from the first backup disk and delele them. 

My V20 Is working perlectfy, there appears to be no problem with 
any operation, and I found that when used in conjunction with an 8087 
I cut the processing time of a large SPSS.PC (statistical program) run 
from 63 minutes to 13 minutes! (I would not have believed it had I not 
had a copy of the printout with the start and end times right in front ol 
me!) 

ibm.pc/pc.hardware #633. from naro (Richard Naro, NEC Electronics] 
a comment to 631 

I would be interested In hearing the delails of benchmarks with the 
V20. While it speeds up its internal operations, the only effect it can 
have on an 8087 is the time spent computing the effective address. 

My guess is that much time is spent doing i~eger multiply/divide 
and string operations, which are highly optimized on the V20N30 
microprocessors. 

ibm.pc/pc.hardware #634, from naro 
a comment to 629 

Format routines are notorious for having CPU timing loops. My guess 
is that the formal routine is the cause of the problem, but this is the 
first time I've heard of it on a hard disk. The 765 Happy disk controller 
chip is much more susceptible to this problem. 

ibm.pc/pc.hardware #635, from conniek [Conrad Kageyama[ 
a comment to 631 

I don\ know which DOS you are using, but in 3.x. there is a /P switch 
o the RESTORE function which will prompt you before replacing any 
existing files. 

ibm.pc/pc.hardware #636, from lowellt 
a comment to 634 

I think that the problem I had was what was described in message 
631. The system files were restored over the newly formatted one, and I 
did get a DOS error message saying "target disk may not be bootable''. 
I was curious about its being a timing loop because my Doppies ·Nere 
5ne after formats with the V20. 

By the way, I ran all the benchmarks in the "V20.arc" files from NEC 
and 111 be glad to post the benchmark times that I got as soon as I 
can find the printout 

ibm.pc/pc.hardware #638, from dgookin [Dan Gookin) 
a comment to 635 

Sometimes, depending on your flavor of MS.DOS, /P prompts only tor 
hidden or system files. Very misleading and somewhat pointless. 

ibm.pc/pc.hardware #639, from bllln [Biii Nichols] 
a comment to 638 

/P is supposed to prompt lor two things: attempbng to overwrile a read· 
only file or attempting to overwrite a file of the same name but a later 
date. Bolh cases work (for me) and are valuable. /P is necessary to 
avoid clobbering the hidden system files. II you skip IP but restore over 
them, you may not be able to reboot. 

ibm.pc/pc.hardware #642, from lowellt 

I think I'm a little confused about the V20 and the V20·& I gather that 
these are lhe 4-MHz and 8-MHz versions, respectively. What happens ff 
you put a V20·8 inl.o a regular PC? 

(conllHutdl 
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ibm.pc/pc.hardware 11643, from naro 
a comment to 642 

Early versions of the V20N30 that were marked with no speed info 
were 8-MHz devices. Currently, devices are marked as follows: 
70108-5 = 5 MHz; 70108·8 = 8 MHz: 70108·10 = 10 MHz. 

The latest mask level is M 0t is found in the date code). This level is 
fully compatible with the 808618088 it can replace except lor the ·10 
devices. This is because it is difficult for CMOS to use a 33% duly­
cycle clock. so lhe 10-MHz devices slill require a 50% duty-cycle dock 
(although below 9.5 MHz they are OK). 

The device speed is only the clock at which the manufacturer will 
guarant.ee operation and does nol alfeot the throughput of the micro­
processor. The most noticeable impact will be on your wallel since 
lhere are price premiums for laster devices. 

ibm.pclpc.hardware 11648, from billn 
a comment to 643 

Do you have aocess to info on V60 and V70 chips? I'm interested in 
comparing them with the 80286 and 80386 on a performance basis. 
Thanks. 

ibm.pc/pc.hardware #649, from naro 
a comment to 648 

Yes. but the information is not in a form easily distributed yet Send BIX 
mail with a request to be added to the mailing list. and I will send out 
information as it is published. 

As for performance, the V60 can do 2 to 3 MIPS {million instructions 
per second)-but remember that a MIPS is not constant from machine 
to machine- and the V70 can do 4 to 6 MIPS. I prefer elapsed time as 
a better measure of performance. For example. the V60 noating point 
can do 32-bit reals in under 5 µs (divide in under 8 µs). and there is 
no penalty for the MMU (memory-management unit) since it is included 
in the internal pipeline. 

HARD DISK POWER FAIWRE 
ibm.pc/pc.hardware #6~ from asantic !Alexander Asantic) 

r have a Rodime 20-megabyte lull-height drive in an expansion unit at· 
tached to a PC. I've been having a problem lately with the disk drive 
spontaneously losing power white in use. This has never happened in 
many months ol use but appears to be occurring with greater frequen­
cy as time goes by. So lar, no damage to the disk or the data on it. 

It seems that a circuit breaker is tripping for some reason and prob· 
ably needs lo be replaced. The expansion unit has a very adequate 
135.W power supply, and only one slot is filled. This slot contains a 
modem that has been there from the beginning. No olher part ol the 
computer besides the drive itself is affected when lhis problem occurs, 
and cyding the system power brings the disk back up. 

The longer lhe system has been running, the more reliable the hard 
disk appears to be. so I am currendy leaving the machine on 24 hours 
a day lo insure that some important work gets d0t1e by Thursday. 
That's Murphy's Law for you! Arryway, any suggestions as to how to go 
about diagnosing/solving the malfundion would be appreciated. 

ibm.pc/pc.hardware #668, from bbrown [Bob Brown] 
a comment to 601 

Does your disk have a "power delay unir between the power cable 
and the disk proper? This is a gizmo which is intended to ''sequence" 
the hard disk on after the rest of lhe circuitry is stable. primarily to limit 
the amount of current drawn from the power supply at power-up. 

Power sequencing is quite common on "real" computers. and a ftaky 
sequencer can drop the attached device and anything that's "behind" it 
on the power circuit. I've never seen a power delay on a micro. so I 

donl know what to tell you to look for to discover if you have one. but I 
know they exist because my MicroKil HD lists such a thing as an op­
tion in the documentation. If you've got one. I suspect it could cause 
the problems you are seeing, and I'm pretty sure you don1 need it with 
your expansion box almost emply. 

Anybody know what one of these jobbies looks like? 

ibm.pc/pc.hardware #fi70, from billn 
a comment to 667 

Circuit breakers also trip due to overheating and voltage spikes/surges. 
Are you using un61tered power? If so, get a spike filter at least to pro­
tect your equipment. Breakers also get old and trip for no reason. It 
should be cheap to replace. 

ibm.pc/pc.hardware 11676, from asantic 
a comment to 668 

Interesting suggeSlion! II there is a sequencer. ii doesn1appear to 
delay power-up for very long, and i! would have to be built into lhe in· 
nards ol the drive chassis somewhere. I dont see anything likely· 
looking in plain sight I still suspect a circuit breaker. b~t I havenl dis· 
mounted the unit yet to look around. I'm not really sure what to look for. 
There's sometl1ing tl1at looks like a relay in partial view (small case, 
clear plastic. metal inside), and I hope that's not the bugger causing 
tne disk to crap out because he's soldered to a board. Tl1anks for the 
reply. 

ibm.pc/pc.hardware #677, from asantic 
a comment to 670 

The power is filtered. and there has never been a problem with power 
quality before. Overheating is unlikely since the drive becomes more 
reliable after the system has been powered up for a white. The expan· 
sion unit has a hefty pO'Ner supply and lots ol room and ventilation. 
(Sigma DynaFrame- ever meet one? Built like a lank.) 

On the circuit-breaker assumption. how would you sugge.st I 
proceed? 

Oh, by the way. there's a click when lhe power cuts out. and some· 
limes a click when the drive powers up. 

ibm.pc/pc.hardware /1678, from billn 
a comment to 677 

That click could be most anything. One possibility is that the load in 
your expansion box is loo small. The power supply puts out x watts, 
most of which has to be dissipated as heat. The regula1ors overheat 
and automatically cut out to prevent damage. Test: Move a peripheral 
board into the expansion box (not memory). Second possibility-Haky 
breaker. Breaker cuts oul due to overheating because ol high­
resistance contacts. Test: Next time lhe system cuts oot. carefully put 
your fingers on the breaker case. II it's more than warm, replace it. 
Third possibility: Check the grounding. But try the other two first. 

ibm.pc/pc.hardware #682, from bbrown 
a comment to 676 

Sequencers on real computers delay for several seconds. long enoogh 
for drive motors to reach 80% of full speed. l<J expect a "delay" on a 
PC disk to hold power for a second or so, long enough to notice. la 
also expect it to be separate from the drive proper. 

ibm.pc/pc.hardware #683, from smack [Steve Mack) 
a comment to on 
I have just started using Rodime drives. and while I have nol had the 
specific problem you mentioned, I have noticed a defect in these drives 
that might cause such a problem. The shock-mounted drive/printed· 
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circuit-board assembly is attached to the mounting frame in such a way 
that the pins on the underside of the PC board extend to or below the 
mounting frame at one point They could easily short to the cabinet's 
mounting lrame. possibly happening due to vibration/head movement 
or due to the gradual deterioration of the rubber shock mounts and 
cOllsequent settling. 

Who knows what shorting out random drive logic pins might cause? I 
always insert washers belween the drive frame and cabinet frame to 
keep the PC board pins just enough farther from shorting that I can 
sleep well. Paranoid but plausible. 

P.S.: I should mention, I use 30-megabyte, nol 20-megabyte. so the 
layout may differ. 

HARD DISK SINGS THE BODY ELECTRIC 
ibm.pc/pc.ha.rdwa.re #072, from mhaas [Mark Haas! 

My hard disk has recently started chirping. It's a high-pitched squeaky 
sound that comes, usually briefly, and then goes. If I press genUy on 
the rear shock mounts (between the drive and its chassis). the chirp 
stops. The drive is a new Microscience 20-megabyte unit. and so far 
this seems to have no effect on the drive's performance or reliability. 

Anyone have any suspicions about this? Should I be worried or just 
get out the screwdriver? 

\bm.pc/pc.hardware #673, from dondumitru (Donald Dumilru] 
a comment to 072 

My SysGen 30-megabyle (In an IBM PC) started chirping a couple of 
months ago. f set it out on a table with a power supply and fiddled 
unlll t found what piece was vibrating. Then I took a piece of tape and 
1ust taped the annoying part to the drive's frame with a bit of tension. 
(This assumes the chirper isnl a moving part.) Haven1 heard it chirp 
since\ 

ibm.pc/pc.hardware #681 , from conniek 
a comment lo 072 

ta suggest checking all the screws first, naturally. but most likely the 
sou1ce of your squeak is the anlistatic spring on the bottom of the 
drive. attached to the spindle. If you just tweak it a tad to change the 
lension on it. your noise should go away. At least that's the problem on 
most of the Microsci 20s. 

ibm.pc/pc.hardware #688, from jshifrin [Jerry Shifri n) 

One suggestion I've heard (but nol tried) is to run the drive on its side 
for a while. presumably to move the lubricant around a bit 

ibm.pc/pc.hardware #689, from mhaas 
a comment to 681 

111 check Iha! out as soon as possible. The chirping sound seems to be 
worst when the machine is dead cold, when tt's first turned on. The 
noise essentially disappears after several minutes and then only occa· 
sionally reappears briefly. fs that consistent wilh the antistatic spring you 
mentioned? 

ibm.pc/pc.hardware #690, from mhaas 
a comment to 688 

This raises anolher question I have about hard disks. Are hard disk 
drives designed specifically to be mounled either horizontally or ver­
tically? Thus, would you have to choose a specially designed drive to 
add inlo a Compaq Portable (vertical mount)? Can you have problems 
if you mount a PC with a hard disk vertically, as with one ol lhose 
Curtis stands? 

ibm.pc/pc.hardware #691, from barryn !Barry Nance) 
a comment to 690 

I'm embarrassed to say lhis, but I installed my 20·megabyte disk up­
side down. Once I found oul. I didnl bother to turn it around. II works 
just fine in that position, and I'm nol going to tamper with success. 

ibm.pc/pc.hardware #692, from conniek 
a comment to 689 

I canl say for sure on that one. Now it's beginning to sound more fike 
a bad bearing/bushing, though it could simply be a matter of the fre­
quency of the vibration of the antistatic spring changing with the 
temperature. 

ibm.pclpc.hardware #695, from conniek 
a comment to 690 

Well, the drives are supposed to be tested in all planes. but really. you 
can do only so much to compensate for gravity. The oord that I got 
was thal you should do the low·fevel FOISK and FORMAT with the 
drive in its intended position. i.e. . if you plan to set the machine on its 
side on the noor, then do all of the above with the machine in that 
position. I understand that this was very critical with the earlier CMI 
drives in the AT. 

ibm.pc/pc.hardware #704, from petewhite !Pele White] 
a comment to 690 

My Seagate has been running in a vertical configuration for over three 
months without being powered down for more lhan a lew hours. Nary 
a problem, yet 

ibm.pc/pc.hardware l/705, from petewhite 
a comment to 689 

I have an external drive with a spring that exhibited the same noises, 
the same way. Drove me bananas! Turned out to be the antistatic 
spring. (Where were you when I needed you, Connie?) 

ibm.pc/pc.hardware #706, from mhaas 

Cure found for dreaded chirpies. Yes, a cure has been found for that 
dreaded disease inHicting thousands of hard disks, the chirpies. Connre 
was right I removed the hard disk from the chassis. turned it over, and 
bent back the small brass spring that contacts the platter spindle. This 
relieved some of the springiness, just a tad, and cured the chirpies. 
Thanks, Connie. 

For those with similar symptoms, donl bend the spring enough to 
actually deform it. You just want to reduce the spring's pressure on the 
spindle a slight amounl 

MEMORY MODIFICATION 
ibm.pc/xt.hardware #102, from jkilgore !Jerry Ki lgore] 

I recently acquired a how-to note that had been extracted from a 
bulletin board somewhera By adding an LS-158 chip, closing a jumper, 
and replacing the chips in banks Oand 1 with 256K chips, I have 
640K on the motherboard of my XT. Does any one know (1) why this 
works and (2) will it harm anything? The XT tech manual shows the 
empty LS-158 chip socket and the jumper but makes no other 
comment 

ibm.pc/xt.hardware #106, from dono (Donald Osgood] 
a comment to 102 

Later-model XTs come with that capability built in. They donl men!ion ii 
twn!inued) 
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because they want lo sell you the memory, I suppose. It certainly is a 
normal capabiltty oJ recent-vintage XTs. 

lbm.pc/xt.hardware #111, from conniek 
a comment to 102 

We have a number of members using that mod, and the file, I believe, 
was probably called MB640K or some such. That particular file, ii I am 
correct, involved soldering an additional jumper, which is a little scary 
10 me. There is a later mod that involves simply adding an addilional 
chip to an empty socket, which negates the need for the soldering. Un­
fortunately, I don\ recall the chip number. 

ibm.pc/Kt.hardware #112, from dondumitru 
a comment to 102 

I have 640K on the motherboard-exactly as described in that mod. 
The modification involve-S (1) soldering a jumper between two solder 
pads (there just for the purpose of soldering a jumper to); (2) inserting 
a "decoder/multiplexer chip" into an empty socket (sorry, I donl 
remember the chip number); and (3) putting 256K chips into banks 0 
and 1. Ta, dah! 640K for minibucks. For an XT. this has to be the best 
way to upgrade your memory. For me, memory and the decoder/ 
multiplexer cost around $80. I had it installed in less than 45 minutes. 

ibm.pc/xt.hardware 1#114, from rschnapp !Russell Schnapp] 
a comment to 112 

I have the text of that mod in my SideKick Noles file. The mux chip is a 
74LS158. If youtl like me to repost it (I donl know lhe original author's 
Mme or the message number), l will. 

AVOIDING TROJAN HORSES 

ibm.pc/pc.software #632, from mwelch !Mark Welch] 


I am uploading to the Listings conference a nifty little program carted 
CHK4BOMB (in a file called CHK4BOMB.ARC). This program goes 
through a program and lists out all ASCII strings and also checks the 
program to see if it is doing any direct disk accesses through the ROM 
BIOS. In other words, it checks lo see if a program that shouldn' be 
going to the disk drive actually does. I just ran it on a nifty-looking disk 
directory utility, and it came up with lhe following warning message 
(alter listing out all the ASCII strings in the program): 
~clipped from output of CHK4BOMB.COM) 

""WARNING.... 
This program uses the ROM BIOS routines for direct disk access. This 
program COULD format a disk or write to cerlain sectors without up· 
daling the directory or File Allocation Table. DO NOT RUN this program 
until checked by an expert, unless you are familiar with the author or 
company. 
""'WARNING*"" 
This program writes to absolute sectors. The possibility exists to over· 
write important dalal 

ibm.pc/pc.soflware #633, from petewhite 
a comment to 632 

Sounds like a program that should be described in the Sysops con· 
ference. 111have it as soon as it's listed: thanks for bringing ii over. 
Right now I use the utility program ASCII to list and another utility to 
lock out disk access when testing. This one sounds a bit more simple 
lo use. 

ibm.pc/pc.software #635, from barryn 
a comment to 632 

That does sound nifty. But 1bet it would go nuts on Norton's Utflities. 
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ibm.pc/pc.software #639, from mwelch 
a comment to 633 

Tell me about (and tell me where lo get) the utility to lock out disk ac· 
cess when testing. I've heard that there is a program that !ells the 
system that there is no hard disk; I would like to get that. 

lbm.pc/pc.software 11647, from conniek 
a comment to 632 

We've been using ii for some time now, and it is definitely handy. 
However, it's a tad slow, so what I usually do is to redirect its output to 
a file so that I can slart it up and go away. Then a quick LIST of the 
output file does the trick if anything less than kosher is in there. 

ibm.pc/pc.software #653, from petewhite 
a comment to 639 

Ifs on lhe Cul-De-Sac. (617) 429·1784. File named DPROTEClARC. II 
lells you if anything wants to write to disk and locks it out so it cant 111 
have it in Listings as soon as a few problems are addressed. (In the 
Cul-De-Sac it's in Misc. Utimies 112, File #65-1 minute at 1200 bps.) 

IBM 5550 0APANESE PC) HELP! 
ibm.pc/pc.software #748, from gperfect [George Perfect] 

We are currently working on some windowing software for the IBM 
5550 (Japanese PC) and have a small problem (apart from not 
understanding Japanese!). 

We would like to display kanji-2·byte-diaracters on screen without 
using the BIOS. That is, we would like to place lhe character codes 
directly in the screen buffer and avoid the speed penalty incurred 
when using the BIOS calls. 

To date. all attempts to do this have failed miserably. II anybody can 
assist with in1ormation or suggestions on speeding the display ot kanji 
characters, I would be most grateful. 

ibm.pc/pc.software 1#750, from barryn 
a comment to 748 

George. there'ssome material in the Pascal conference tha!'s related to 
direct-screen IJQ The assembler conference (topic cpu8088) has some 
as well, I believe. Neither set of material talks about kanji in particular, 
but you may be able lo make use ol the data anyway. 

Two questions: What's the layout of the video memory (screen buffer) 
for kanp. especially in relation to the usual-English-layout of charac· 
!er/attribute byte pairs? And exactly what happens when you try writing 
to the screen-whal symptoms do you get? 

ibm.pc/pc.software 11766, from gperfect 
a comment to 750 

Thanks for lhe info. I think we understand how to write to a normal 
screen buffer (we do it all the time on other machines), but the prob· 
lem with kanji is different Kanji characters are stored in 16 bits­
normally treated as 2 discrete bytes. The first byte (ii within certain 
ranges of high-order ASCII, i.e., > 127 decimal) acts as a lead.in to tell 
the display software that the next byte will oomprete a 16-b~ kanji code. 

With regard to the buffer formal, ii is basically the same as a stan· 
dard PC (i.e. , first byte for character code, second byte for attribute). 
The slandard procedure for writing oharact.ers to an IBM screen buffer 
works for display of ASCII characters and single·byte Japanese (kana 
characters mainly), but the process fails with 2·byte codes. 

The 5550 has a second d1splay buffer which appears to work in APA. 
graphics mode al all limes. It appears that the BIOS fills this buffer with 
the FONT image of each character-read from disk if necessary 
(anolher small problem)-and, so lar, we have only succeeded in mak· 
ing this happen by sending kanp characters via the BIOS calls. 
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Our problem is that we do not understand the operation of the 5550 
BIOS (IBM does not publish it) and so cannot fathom the format of the 
character-display butler or even if it is used by the BIOS in the display 
ol kanji al all. There is a wealth of technical information available for the 
5550 and several good books. but our Japanese partners have loughl 
shy of translating it for us. 

In terms ol symptoms, our main problems are speed (using the 5550 
BIOS is extremely slow) and clipping of characters on window boun­
daries, i.e. . if a 2-byte character straddles a window border. The second 
problem is solved with a fi!Ue searching (and a few curses at the JIS 
codes. which could make the process of identifying kanji mixed with 
single-byte characters much easier}, but the first is a real problem to 
windowing software. 

Right now. it would be a greal help ii someone who really knows the 
5550 could tell us lhal what we want lo do is impossible-at least we 
would save the effort ol trying. Ideally, if somebody has worked the 
machine and knows the literature, we would appreciate a pointer to the 
answer. Thanks again for your help. 

ibm.pc/pc.software #769, from barryn 
a comment to 766 

I've never seen the Japanese PC. so I'm on thin ice here. All I can tell 
you is how I'd approach the problem if I were in your shoes. 

I think you hit the nail on the head when you say the problem is the 
mystery of what the BIOS is doing-obviously it 'NOrks, it's just too slow. 

Whal do you lhink of this idea? Locale the Interrupt 10H vector in 
lower memory (assuming, as on a regular PC, that it's the one doing 
video-related functions) and use either DEBUG.COM or a product like 
ASMGEN (available here on BIX in the IBM section of the Listings con· 
ference) to reverse-assemble the BIOS code thal's pointed to by the Int 
10 vector. Print out the result and go through it analyzing the code for 
video-buffer updates and accesses. This process should eliminate the 
mystery of whal the BIOS is doing. 

Then you can proceed to use what you've found out to construct 
your own video-memory-buffer control routines and bypass the BIOS 
code for the too-slow functions. 

MAC NTOSH 
This month the Mac conference covers questions about hard disks, a 
debugger. a font and some hints on using Word. There are also some 
questions concerning the Mac Plus. 

REQUEST FOR SCSI INFORMATION 
macintosh/hardware m, from cfuller (Clayton Fuller] 

SCSI Info? 

Where can I 6nd more information on the SCSI standard? A source for 

lhe published standard would be nice, bul if there are any articles 

describing its use, that would be better. 


macintosh/hardware #79, from tcantrell [Tom Cantrell) 

a comment ton 

There are two SCSI info sources: 


ADSI (Adaptive Data Systems Inc.) 

2627 Pomona Blvd. 

Pomona, CA 91768 

(714) 594-5d58 

ADSI has a very complete SCSI Guidebook. 


NCR Microelectronics Division 
Logic Products Marketing 

1635 Aeroplaza Drive 
Colorado Springs, CO 80916 
(303) 596·5612 
Ask lor all info on the NCR 538x SCSI chips 

{Editor's note: ADSl's SCSI Guidebook costs $1695 plus lax and/or 
shipping costs.] 

MAcAPP, MUSIC DRIVERS. MAC Pws COMPATIBILITY, AND 
TMON 
macintosh/softw.devlpmt #145, from spmpuyol [Robert Puyol] 


About MacApp 

I'm a certified developer in France. and I have two questions. Whal is 

the latest MacApp version? (Mine is 0.3, a Pascal Workshop alpha 

release.) Are Macintosh MacApp and Macintosh Smalltalk available? 


maclntoshlsoftw.devlpmt /1146, from mondrejko [Michael Ondrejko] 

a comment to 145 


There is a Smalltalk available for the Macintosh from Apple, mostly un­

supported, but for $50 definitely worth it. For an order form. contact: 

Smalltalk Request. clo Eileen Crombie, Apple Computer Inc., 20525 

Mariani Ave., Cupertino, CA 95014. 


macintosh/softw.devlpmt #147, from dsharp (Doug Sharp] 


Mac Music Drivel'? 

Anyone know ol a good way to output good multivoice music from a 

Mac program? I have heard Jazz Musician-Jam Session and gel real 

excited until I heard what they wanted to license it for. ltl like a driver 

thal could lake a MusicWorks or Deluxe Music Construction Set type of 

file as input so I could use a decent editor to try out the sounds. It 

canl be purely digitized tunes because of memory-size and processor­

use consideralions. Any hints or pointers would be accepted. 


macintosh/softw.devlpmt #148, from petter [Petter Gustad] 


What is the latest version of Megamax C (any after v2.1)? Has anyone 

seen an updated version of Edit that runs on the Mac Plus? 


macintoshlsoftw.devlpmt #150, from tom_ thompson [Tom Thompson, 

Technical Editor, BYTE] 

a comment to 148 


I donl know about Megamax C. I think the MOS editor works on the 

Mac Plus. but I havenl used it sufficiently to be sure Stuff that I've 

checked so far: 

Application or Desk Accessory Finder version # 
MockWrite 3.0. 4.0 4.1 
Macintosh Pascal 1.0 1.1g 
Consulair Mac C 4.0 4.1 

The MOS editor refused to print to the lmagewriter II on the Con· 
sulair disk, but that may be due to the super-stripped system file on the 
disk. MockWrite wrote to the lmagewriter II with no problems. 

Oddly enough, TurboControl, with autostart set. didn\ cause a crash 
on the Mac Plus. I can only conclude that it has something to do with 
the 'bid" Rnder (4.1). II will be interesting to try it with the Mac Plus 
version to see what happens. I'm trying to do a compatibility study here 
to see what software will work without upgrades. Any info would be ap­
preciated, as I want to see what impact it will have on the boxes of 
software I already have. 

macintosh/softw.devlpmt #152, from rkaapke [Richard Kaapke) 
a comment to 150 

I have used Bill Ouvall's editor under Finder 5.1 with HFS. His ecfrtor 
(<.011tlnutd) 
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(MOS Edit) doesnl open files across HFS folders correcUy. If you use 
the HFSOPEN patch program pul into the public domain by Andy 
Hertzleld, MOS Edit will open files correctly but save them to the "rool 
directory" by using explicit filenames like "HD20:file~ 

macintoshlsohw.devlpmt 11153, from kschmucker !Kurt Schmucker] 
a comment to 145 

I am also a MacApp tester/user. I think ~ is great. As a small tesl, I 
developed a program that uses multiple documents. the standard File 
and Edit menus, is compatible with multiple desk accessories, prints on 
the LaserWriter and the lmagewriter. and has all the standard window 
controls. Only 87 lines al (object} Pascal. 

The first MacApp users meeting was held al the MacWorld Expo. 
About 50 people were there, and there was a high level of enthusiasm 
among many of the other MacApp users. Several serious applicattons 
were also shown: a shipboard navigation package, a re-implementalion 
ol MacPaint that supports multiple documents, auto-scrolling, and full· 
screen windows, and a crossword puzzle program. 

Version 0.4 will be out soon. 11 you want an inlerim version (0.39} that 
lacks documentation and a couple ol features, you can requesl it. Per· 
son:ally, I'd wait 

My guess is that after MacApp hits the street, ii will be the only way 
to develop new end-user applications (end-user applications. not new 
device drivers or stuff like that) because it cuts your development time 
down so much (by a factor of 4 usually) a.nd impacts your application 
(performar.ce and space) so little. 

macintosh/softw.devlpmt 11155, from ccrawfor [Chris Crawford) 
a comment to 153 

I'm a mue surprised at your assertion that MacApp impacts an applica· 
tion's performance and space so little. This certainly violates common 
experience with high·level languages, I attended a presentation on 
MacApp at a Software Entrepreneur's Forum meeting, and the lecturer 
seemed to acknowledge that MacApp did exact a considerable perior· 
mance penalty. 

macintoshlsoftw.devlpmt #156, from roberts [Guy Roberts] 
a comment to 148 

I've been using Megamax C version 2.1b for about three weeks now on 
both a Mac 512 and a Mac Plus with no problems. 

macintoshlsoftw.devlpmt lt159, from ccrawfor 

TMON RAM Usage? 
I am curious about using the TMON debugger. I have been using 
MacsBug for the lasl few months (before I got my Mac fattened I simp· 
ly didnl debug-thats a tale or discipline). There seems to be a corr 
sensus that TMON is one of the best around, but I am curious about 
its consumption of RAM. How much disk space does it require? How 
much RAM does ils resident portion require? Are there any constraints 
or golchas in using il to debug production code? 

macintosh/sohw.devlpmt #160, from brecher [Steve Brecher] 
a comment to 159 

TMON can take from20K to SOK+ of RAM, depending on how you 
configure it and what "user area" (set of user·customizable routines) 
you use. Disk consumption is likewise variable depending on what you 
include/exdude (doesnl a guy like you have a hard disk?). I always 
have TMON loaded-it's my start-up application (I've allered it so that 
alter loading the monitor it launches my "real" start-up application}. Last 
time I used MacsBug was about 1947. Get TMON. Then get Darin 
Adler's public domain Extended User Area. 
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macintosh/softw.devlpmt #161, from kschmucker 
a comment to 155 

Quantification of 1ittle impact" = 10K lo 20K in space and between 
10% to - 20% periormance hit. (By that I mean the MacApp version 
can be from 10% slower than a non·MacApp-written application up to 
20% laster.) Maybe I'm spoiled, but that seems like a good trade for a 
big reduction in development time. 

macintosh/softw.devlpmt 11163, from tom_lhompson 
a comment to 160 

I've located the source for the Extended User Area and will upload it 
for you if you're interested. 

macintoshlsoftw.devlpmt 11164, from lloeb !Larry Loeb] 
a comment to 160 

Darin's EUA fixes some minor TMON bugs as well. Gee. if it's not in 
Uslings, 111put it there. 

macintosh/softw.devlpmt 11167, from ccrawfor 
a comment to 163 

Yes, please do so; I just today ordered TMON lrom lCOM. so I will be 
very irteresled in the Extended User Area. 

maclntoshlsoftw.devlpmt 11171, from hedges [Tom Hedges, Fractal 
Software) 
a comment to 147 

Studio Session is supposed to sell for less than $100, not a particularty 
high figure. II is due out by the end cl April and would be your logical 
first step toward high-quality music output by the Mac. 

macintosh/sohw.devlpmt lt175, from dsharp 
a comment to 171 

I wasnl talking about a music program but a music driver to use from 
within a game I'm working on. II Studio Session is lhe same as the 
program I saw called Jam Session, then it is indeed a wonderful music 
machine. but the developers wanted mucho bucks to license a driver 
for developers. II they drop their prices considerably, IC:i jump al it. but 
meanwhile I'm still looking for a good, reasonably priced Mac music 
driver. 

macintoshlsoltw.devlpmt #176. from frankb [Frank Boosman) 
a comment to 175 

I understand lhal MacroMind is now licensing code for developers to 
use in their programs. MacroMind produces VldeoWorks and Music· 
Works, and I seem lo remember a sliding scale of royalty charges, up 
Lo a max of about 60 cents per unit. What they charge depends on 
what use you want to make of their code; it's handled on a case-by· 
case basis. Call the people at MacroMind for a MusicWorks driver. 

macintosh/softw.devlpmt 11171, from hedges 
a comment to 175 

Oh, OK, I didnl think their retail price was that high. The music outpul 
code (which I have personally worked on} is sort of the '1amily jewels" 
of the Studio Session product, so it makes sense they donl want to 
license for cheap. 

You can use a single digitized sound from SoundCap, a product from 
Fractal and MacNilly, but ii would require lots more space if you 
wanted to ootput complex melodies. On the other hand. if you are con· 
tent with sound effeds and short bursts of music. the SoundCap digi· 
tized sounds might be the way to go. The SoundCap file unpack and 
output code is in the public domain and is posted in the Listings area. 
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macintosh/softw.devlpmt #178. fromdsharp 
a comment to 176 

I've talked to Mark Cantor ol MacroMind, and lhey are licensing a 
VideoWorks driver with very minimal sound abilities lor a reasonable 
sum. I am looking lor a four-voice music drive[ Sorry. 

A NOTHER PROGRAM BUG 
macinlosh/soltw.devlpmt #183, from ccrawlor 

Odd Bug 
I've got a pretty good programming problem here. I have a call to Gau· 
l1onAlert that causes the system to crash. It always crashes the system. 
wi1h one exception: If I have installed MacsBug and if I crash the 
system once. get thrown into MacsBug. execute an Escape to Shell 
(ES) command, and then restart the program from that poin . the Cau· 
tionAtert will not subsequently crash. Moreover, I found that the crash 
occurs only when I set my program as the start·up program on the 
disk. 

he ALRT definition in the resource file is fine and good. I checked it 
with the resource edi!O( So is the Dill for the ALRl I thought that 
perhaps r wasn1initializing one of the many managers property, but I 
am calling ll'lllGral. lnitFonts. lnitWindows, lnitMenus. and lnitDialogs, in 
tha order. so it doesn' seem that I am leaving anything oul 

This is not a make-or-break problem; I can leave the Minifinder as 
the start·up. I am curious. though, as to the cause of this odd litUe bug. 
Alf'/ ideas? 

macintosh/softw.devlpmt #184, from brecher 
a comment lo 183 

You need lo call TElnil. 

macintosh/softw.devlpmt 11185, from ccrawlor 
a comment to 184 

Are you sure that I need to call TElnit? I am not using any part of the 
ext edit package-at least, I didnt think that Alerts were part ol lhe TE 
package. Am I wrong? 

macintosh/softw.devlpmt #189, from ccraw1or 
a comment to 184 

Oh. mortifica6on! You were right! Thats what I get for trying to save two 
lousy bytes that I thought were unnecessary because I wasn1 directly 
using the \ext editor package. A great big OOPS! 

INSTALLER TIP 
macintosh/news #290, from lloeb 

How to Fix the Installer 
If you have read the errata lo the latest Software Supplement (errata.wrt 
1n Listings). you know the System Installer that Apple supplies wants to 
install 3.1 instead of 3.1.1. Here's hOVll to rewrite the script to install the 
correct system file: Open System lnslaller with ResEd and find the 
INSC resources. In these resources there is a hex string that represents 
the dale of the system to be installed. You pasle here the date you got 
from the system you wish to be installed (by opening the destination 
system with FEdit and copying it from there). Save your changes (this is 
a backup disk, isn~ it?). Open the lmagewriter (and LaserWriter if you 
have them) system fi les with ResEd again and paste the correct INSC 
resource (that hex date string) in those as well. Save your changes and 
you're done. 

APL FOR THE MAC 
macintosh/software 11170, from jbaker (John Bakerj 

PortaAPL Version 3.0a 
For lhe last two weeks I have enjoyed the immensely rewarding ex· 

perience of working (day and night) with what may be the best "power 
user" problem-solving tool running on the Macintosh today. 

I am speaking about version 3.0a ol PortaAPL. The fi rst two versions 
of this product. 2.0 and 2.1, were very satisfying pieces of software. The 
latest release pushes PortaAPL into the front line of top-quality APL 
systems. In my opinion PortaAPL is the best APL system buy on the 
market today. II compares very favorably in all respects to STSC's 
APL'PLUS, the best MS-DOS APL. 

Al this point you may 'NOnder who I am and what makes my opinion 
about APL systems worth anything. I run a small successful APL con· 
suiting firm in Edmonton, Alberta, Canada (home of the best hockey 
team in the NHL). My major clients are large mainframe APL shops in 
private industry, the Alberta governmen1, and the University of Alberta. I 
have programmed in APL for over ten years. 

Having worked on all of these systems, I can state without hesitation 
that PortaAPL is a very sound and thorough implementation of stan· 
dard IBM VS/APL with many STSC extensions. It's the lirst complete 
APL system that costs less than $300 and yet delivers the power and 
capacity required to run many mainframe-developed APL systems. I 
have ported hundreds of APL functions and one complete database 
system from VS/APL environments to PortaAPL with no difficulties or 
incompatibilities. 01 course. the Mac cannot keep up with an Amdahl 
mainframe, but the amazing thing is this little interpreter is fast enough. 
running mainframe code. to still be useful. 

If you want to experience real power on the Mac. do yourself a favor 
and gel PortaAPL. You will not regret tt. Take ii from a very satisfied 
customer. PortaAPL is produced by Portable Software, 60 Aberdeen 
Ave., Cambridge, MA 02138. (617) 547·291a 

[Ed11or's note: PortaAPL costs $275 plus $10 handling charges.] 

macintosh/software #175, 1rom kerskine !Keith Erskinej 
a comment to 170 

What kind of graphics does PortaAPL allow you to do? 

macintosh/software #1n, from jbaker 
a comment to 175 

PortaAPL supplies a workspace of cover functions that allow you to ac· 
cess most of QuickDraw from APL. The system comes with a small plot 
demo that shows one how to set up a simple technical plotting system. 
r have modified this sygem to plot engineering graphs, log normal, 
splines, etc. The performance is quite adequate. It's not as fast as com· 
mercial plotting packages; however. the APL environment is more flexi· 
ble and adaptable than some of the plot packages I have used. If you 
have a need for "nonslandard" ptots, PortaAPL is a good lool to pro­
gram them in. 

BOSTON II FONTINFO 
macintosh/software #179, from joeleben !Joe Leben) 

For those thal don1kno.v about il acquire the shareware package 
called the Boston II font It's a collection of fonts that are much better 
that any I've seen, and I've got a lot of fonts. It's optimized for produc· 
mg normal-sized text on an lmagewriter printer and has to be seen to 
be believed. The italics are even more legible than the normal 
characters. II comes with a well-formalted on-disk manual and other 
miscellaneous software, including a RAM disk package that can be 
used to speed up the printing of the heavily formatted manual. Best 
$10.50 I've spent in a long time. It can probably be found on bulletin 
boards. but I got mine by mail by sending a blank disk and a check 
for $10.50 (U.S.) to the following address: Charles E. Maurer. 31 Forsyth 
Ave. S, Hamilton. Ontario LBS 2A4. Canada. 

P.S.: The manual is worth the $10.50 for the typographies tips and 
techniques that it presents. 

{conllHutdl 
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macintosh/software #182, from lloeb 
a comment to 179 

I heartily concur. Best usable font I have for real correspondence. 

macintosh/software #192, from bwebster [Bruce Webster, Consulting 
Editor, BYTE! 
a comment to 179 

111second the comments about Boston II. I wrote nice things about ii in 
a recent column (February BYTE). for which Charlie sent me a nice let· 
ter (as did Paul Rapoport, creator of lhe International font). Boston is 
nrm the font I use for word processing on the Mac. (Be sure to gel 
Boston II; there's an older Boston running around.) 

macintosh/software #233, from jamurphy [Joe Murphy! 

Macintosh Pascal 2.0 
Macintosh Pascal 2.0 has been finally released as an update for those 
ol us who have Macintosh Pascal 1.0. The update should be available 
at any Apple dealer. It comes on two disks, one with the new version of 
MacPascal and the other with documentation about the update. some 
new sample programs, an insl.aller to put the program on a hard disk 
(or to mak~ backup copies), and a shell program. The shell program is 
a 75K run·l1me file that allows programs to be executed without running 
MacPascal. 

The notorious copy protection is gone, but there are invisible files on 
the disks which make it necessary to use Copy II Mac, the utility in­
cluded with the program or any copy program that copies invisible files 
lo make backups. 

They appear to have fixed all the bugs and have added some 
leatures. The program comes with Finder 5.2, but if you try to execute 
a file with the PSHELL (run·time file), it crashes unless you use 
Finder/System 4.1. I thought it was really amaiing when I tried to run a 
frle as an application. and my Mac did a very vicious crash. It was only 
when I tried the old Finder that I realized the problem. It seems incredi· 
ble, but the PSHELL is not compatible with the version of the Finder it 
co"!es with! Overall, though, It )s a free update (you need your master 
copies to get the update, although my dealer put the copies on two 
disks I brought because t didnl want to lose version 1.0), and Apple 
should be commended for that It is a well worth getting and, aside 
from the one problem with the run·time me. is a great improvement 
over 1.0. 

SOME TIPS ON UNPRINTABLE CHARACTERS IN WORD 
macintosh/software #236, from lloeb 

Word Tidbits 
II is possible to find and change certain unprintable characters in the 
And/Change dialogs. It requires the following special codes: 

•w white space 
·s fixed-size nonbreaking space 
•t lab 
•p paragraph (RETURN character) 
n 	 new line (Linefeed?) 


optional hyphen 

•d Word document division 

MAC Pws P IN-OUTS 
macintoshllech.talk 1144, from rkaapke 

Mac PJus Peripheral.a Pin-out 
Since checking the connections between a Macintosh Plus and an 
lmagewriter II. I have found that the pin-outs are ideriical. For those 
without an lmagewriter Hmanual handy (see page 88, appendix C): 
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B 7 6 

5 4 3 

2 1 


(You should recognize this pattern only in one orientation, which is look· 
ing at the pins in the male connector, holding it so that the flat part is 
pointing up.) 

Pin 1: DTR Data Terminal Ready Output 
2: CTS Clear To Send Input 
3: TxD- Transmit Data - Output 
4: SG Signal Ground 
5: RxD- Receive Data - Input 
6: TxD+ Balanced Transmit + Output 
7: NC No Connection 
B: RxD+ Balanced Receive+ Input 


Shield: PG Prolective Ground 


I have no idea where to gel these connectors other than on a Macin­
tosh or Apple II peripheral-8 cable. 

If you want to adapt a 9-pin to the peripheral-a, try u~sing the Mac 
512K to lmagewriter II cable (which has a 9-pin on one side and a 
peripheral·B on the other). Plug the a-pin connector into the Macintosh 
Plu~ port, then get a 'gender bender" 9-pin female to 9-pin female 
straight-through cable. Plug your 9·pin conne(;tor inlo one end of the 
gender bender and lhe lmagewriter Ucable's 9·pin connector into the 
other end. Note that the voltages found on the 9·pin connector are not 
supplied on the peripheral·B, so don~ expect this to work with a 
ThunderScanner or Koala MacVision, or with any olher device lhat re· 
quires power from lhe Macintosh and nol from its own source. 

This is theoretical- I have nol tried ii; as soon as my Plus arrives, 111 
post arr.f corrections that I needed to make. · 

Incidentally, I have a ThunderScanner and I will be thinking about 
the power problem. 

All you brave souls who dare to try this out, please leave us a note 
telling of your success or corrected failures. 

macintosh/tech.talk #150, from rkaapke 
a comment to 144 

When consulting this diagram, reverse the pooitions of the transmit and 
receive connections. When I used an lmagewriler II to Macin\osn 5~21<. 
(DB-9 to peripheral-Bl cable. I needed to exchange my lransmit and 
re(;eive lines for all the connectors I wanted to mate to the DB·9. The 
diagram in message 144 is for an lmagewriter II; the Macintosh Plus 
has the transmit and receive lines (lour in all) reversed. (Exchange 
TxD + for RxD +, and so on.) 

macintosh/tech.talk #151, from tom_thompson 
a comment to 150 

Your pin·outs are correct. Possibly what's going on is the null modem 
(t~an~it·receive ~air swap} in the cable. Can you confirm? To recap: 
pin 3 1s TxD- , pin 5 1s RxD- , as specified in message 144. 

macintosh/tech.talk #152, from rkaapke 
a comment to 151 

Aha! Yes, of course-it's obvious ncm that I look at the connections! 
The Macintosh Plus peripheral-8 pin-out on message 144 is correcl; an 
lmagewnter II to Macintosh DB·9 is a "null modem" cable. and so if 
you use it with a Macintosh Plus to bring lhe peripheral-a out to a male 
DB·~. th~ transmit and r~ve lines are reversed. You have lo keep this 
In mind 1f your way ol making an adapter from the Macintosh Plus 
peripheral-8 to a DB-9 is using the lmagewriter II cable. Thanks for 
olearing that up for me. • 
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-----THE BUYER'S MART----­
A Directory of Products and Services 

THE BUYER'S MART is a monthly advertising section which enables readers 
to easily locate suppliers by product category. As a unique feature, each 
BUYER'S MART ad includes a Reader Service number to assist interested 
readers in requesting ln!ormation from parlicipating adverlisers. 

RATES: 1x-$475 3x-$450 Sx-$425 12x-$375 
Prepayment musl accompany each insertion. 

AD FORMAT: Each ad will be designed and typesel by BYTE. hlvertisers must 

furnish typewritten copy. his can include headline (23 characters maximum), 
descriptive I.ext (250 characters maximum), plus company name, address and 
telephone number. Do not send logos or camera-ready artwork. 

DEADLINE: lvJ copy is due 2 months prior to issue date. For example: June 
issue closes on April 1. Send your copy and payment to THE BUYER'S MART, 
BYTE magazine, 70 Main Street, Peterborough, NH 03458. For more inlorma· 
lion call Karen Burgess at BYTE 603-924-3754. 

ACCESSORIES 

SOFTWARE PACKAGING, DISKS 
Clcl11 OOders &slips Ile IBM$ Vin,l bnders, bol<l!s. al'(j 
lctbs.-m.llly SllllS. [)sk pages. ef'l\IEi:ipes. &labels.LON 
qiy. rt\j)lmoog. Bulk &blanded disl<s. Much More! Low 
iJ11CeS. Fast 5*'lice. Call or wr~e lor fAEE CITAl.00 
Anthropomorphic Systems Llmlt.ed 

376·8 Easl St. Charles Road 
Lombard, IL 60148 

1·800.DEAL·NOW (312) 629-5160 

COMPUTER PROTECTION 
• UPS • LINE CONDlTIONEFIS • ISOLA10RS 


• MODEM PROTECTORS 

• AC POWER INTiiRRUPTERS 


- HUNDREDS OF HINTS & PRODUCTS ­

FREE CATALOG 1·800-225-4876 

ELECTRONIC SPECIAUsr!; INC. 
111 So. Main St .. POB 389. Na!lck. Mass 017tlO 

(617) 655-1532 

lnQuiry 691 

Self-Inking Printer Ribbon 
FOi 11•"'1i ol Oldd1t. and ocher open spool ribbon 
pri111ers. Conlrolred Printoul Devices are a new ldnd of 
prlnlillg ribbon that r~nll lhemsel\'95,and Will lasl IS 
limes lon~r lhen 1t.e rlbOOn you are nON uslng. f()r 
fun"*< inlormation please ca~ OI write. 

CONTROLLEO PRINTOUT DEVICES, INC. 

POil 869. Baldwin Rd.. Arden, NC 28704 


(704) 684·9044 

FREE CATALOG 
Ou1$1andlng prices on computer accessoriff ror 
your compu1er and worlcsUlliQn . Our caialog 
features a wide selealon or qoalily produe1S 10 
m&el all your accessory r\ffds. Call or wrlla today 
10 receive your lree ca1e:1og. 

UNTEK COMPUTER ACCESSORIES 

Poe 0056. Grand Rapids. Ml 49SOS 


(818) 2 41·4040 

LOWEST PRICES ON DISKETTES 

5V." SSOO S.~~ DSDD $55. Hlgh Oe111lty S1 .6~ 


31'1° SSHO $1'5. OSHO SUS. 

• Li.lettnle ~·arranty • tncl\Jd!!I 1y..ek s1ee-.-es 

• 1QOQ4:1 etror ftto • F°telri10;roed l'lvb nng 
• """"" Q<Jalfy • Labels 4 - p<CIOl!d labs 
flff UPS 1hlpP<ig MWm""' •DO dit...,n 


S""'° cNck or Hll. CA r••kS•n1.a: .add GY'I tt41o u ·IH tu 


ACCESSORIES 

• • ,S.OFTWARE PUBLISHING ••• 
GOS obm a ~ vanefy ol Sf!'Va!S tnat .,,. neto gel ~ 
so."tware ID 1ne matr..et AOd(tu 'rOU" needs Mh GOS 
• 111M ..... CIOINwlyt 3·""0 bnder­
• Lat>ets.. sliee¥M, Chk pages, tlulk ddket\M. 

• Odle ctuJ*eabOl'I ""'" llX>'Mt '1M!l'icab0rl 
• SN1nk wt~ .at10 atoouet '9$etnbiy 
I Ouiek IUff'l.ltOuflCI 

A wuU oec;kilged O-odlJd ·e.an tn.alile 1h0 (jl'tCret'Q .. making 
a sMJ Calt us QOr.<w• VISAIMC 

0 1..ENCO D EVELOPMENT S YSTEMS(312) 392·2492 
3920 flialilo A..., Mnglan Hts IL 60004 

lnQU>I\' 770 

FREE CATALOG OF ELECTRONIC PARTSll 
Thousalld5 OI parts and new $\H'plus eiecironic pans 
a1 SuPer IOw pnoes FAST ORDER PROCESSING 
AND SHIPPING (95% or a'I orders sh1pl)ed wi1t.n 
48 hours). 

CALL 0A WRJTE FOR A FREE CATALOG.. 

ALL ELECTRONICS CORPORATION 
POB 20406, Los Arigsles. CA 9000&0406 

(213) 380·8000 

l""""l" GS4 

LASER PRINTERS 

I wHI pay you c•th lor your used toner eanrielgesl t! 


(HP, Apple, Canon, etc.) 

R.ecllarglng SeNice .. • . . ..............$40 


Call or write le>r free lns1an1 plc:kup service: 


PC Corporation, Laser Printer Products 
11 F1eeman Slreel . Slougl1ton. MA 02072 

(617) 993.9000 ca• """'•I 
(617) 3• 1·3005 (9-5 pm Eumn) 

~lttqutrr.. -. 

........ 131 


DATA SWITCHES 

Slop recabllng foreoer. ""1h our Serial or Parallel AB 

or x Data S'Mlehes. Two printers can sliare ooe com­

puier or ~ comp.Jlers can share one prinier or plOt· 

ter. or modem. or morj!or, or !!le. Prices slan as low 

as $42.00. Send ror oor catelOg or see our e<IS In 

JanJMarJM av Issues. To 111Ctease your &)'Siems pro­

chJ01M1y •Oday. can 602-623-5716 
Via West , Inc. 


534 N Slone Ave .. Tucson, AZ 85705 


BAR CODE 

BAR CODE READERS/PRINTING 
Programs $494299. Reade1s·S32S up. PRINT Bar 
Cedes on PC and EpsonlOl<idala or IBM Proprinlar 
• Code 39 .. t 2ot5. UPC. MSI. DOO·LOGM.ARS. 
NAG. Gral)hlCS ci1s up 10 1 •. Labels. ~talogs ltom 
files SubroutJnes lor BASIC. Cobot Clipper. Turbo. 
Pa~. C. dBASE Ill Plus. 

BOOKS I DISKS I VIDEOS 

NOW THERE ARE TWO BOOKSll 
P1011'9mrMFS' IUn dbook ol 


Compum Prlnt•r Comrminda 

ltil. I - p<ts ""'1ufll1 ll• - UUS 

1ti1. 11-P<1S .. ,_.,~ - nus 

Sal-I& II- JSl .85 


"50• M•OufL OI ()WPfl)MP/Cqlof "4$0 ~s.111.t>ll FO'm 

MCNISAICJ</PO • 12 COD • S1!M $JH 


OADEllS CAU: l.f00-Rl ·Z'21 m. lf3l OR WRITE: 

CARDINAL POINT INCORPORATED 


P.O. Bor 594 1:~rswro. IN •un 
'"~' m.1111 (I.I-I' ~~} 

l"""'ry 611 

BUSINESS OPPORTUNITIES 

VIDEO STORES 
We need ambitious dealers in all U.S. states 
and Canada 10 market a powerful system to 
computerize video tape rental stores. 

WINCHESTER DATA 

PRODUCTS INC. 


3301·Executive DrlVll.. #204, Raleigh, N.C. 27509 

(919) 872-0995 

Do you kllOW businesses or people 11\al buy IBM 
hardware. SOll~re. accessories and Sl.lpplie$'? II so 
\'Oil COlMI mal<e commissions jusl lot recomme<1di"ll 
our national firm. Ful or part·time positions OM!Mble 
We dtscou,,_ moSl major brand name produdS 
2CHi0%, which m es our prices mos1 appeal ng. 
I'll.IS )<kl gHI S for lhe sale. Cal or wm.e lor more ~ 

WGGB 
316 N0<1h Owen Street Moun1 Prospect. •L 6005!I 

312-392-2821 

COMMUNICATIONS 

TELETEAM 
Sophi!o1icated Terminal Emulal.Or of mOSI popular ler· 
mlnals 1ricluding DEC VT100. ~s build l'OIJ' own 
upldowrilOad dreet IO dtSk/pr1n1er.. . error free ltle 
transfer prolocols. .. lull setoon ASCil text ed~or.. 
remOO! prirt_ . . unall"'1ded file lransler mode. 

Telexpreu, Inc. 
P.O. Box 217, Wiiiingboro, NJ 08046 

(609) 877-4900 

TURBOICOMMUNICATION 
\ , Asr"""°"'O"I C:on'lmulik:lllOtll pc0Qf'1'r.I wtit'6tll in 

n..boPlloeal". 
2 . Ai;JIO IMMN'JAuiO d ial , 

3. -prvoocot 

" - QacurMnl•d 9ouri:• Cod4I included. 

S. F<I' CPMIMS-OOSIPClr-·- Ulrry Chryalkoa Data Bureau Inc. Worthington Data Solutions 

..~, 6500 Soulll Wol$111e<!aW1633 WISI- Bllld., Sia. 12!1 130 Crespi C-oo~. Santa Cruz. CA 95060 
Chicago. fl 60529lot An~I•&. CA 9<KY.!• 

(408) 458·9938 312·7'18·31'46 alter 6:00 pm. 213·•111-03•5 

ll\QUuy 681 lnquo<y 711 
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DISK CONVERSION 

CONVERSION SERVICES 
ColW!!l1 all'( 9 lfack magneuc iape IO OI flom over 
500 lormalS 1nd1.1ding 31'l'. 514: a· disk formats & 
.·.'Ord p<oceS110rs 01sk 10 OOk conversions also 
availa~. Cal tor more info (312) 459-6010 
Pivar Computing Services, Inc. 
165 Arlington Hgts. Rd., Dept. /IB
• * Buffalo Grove. IL 60089 * * 

DISK AND TAPE CONVERSIONS 
Hogh qualny O)IM11Si<lo semoas lor Dediea18d WOrd 
flrocessOfs, Mini and Microcomputers... Over 600 3VJ ... 
5"' •• 1"11 e· lorm1ts. Aho 800-160DBPI tape, lnclud· 
ed: Wang, NBI, CF'T. DEC. Vydec. Lanie<, 0$/6. xerox. 
IBM 5~13&3815520, Mae, VletO<, TRS. Apple. 
NSV\R. !BM PCFAT, HP, and lllO$I al the Olher mlcroccm­
put81S, W. c1n convert directly i.n1o wcrd processing 
so/Iwate W<:h u: DW3, WP, MSIWRO. WS. Samr>a. MM. 
PFs. and many Olhe1S. 

DATA FORMATS, INC. (408} 972·1830 

INCOMPATIBLE WORD PROCESSORS? 

We COOYen lo and lrom: XEROX, DEC, IBM, 

LANIE.A, WANG, PC.DOS, CONVERGENT 

TECHNOLOGY. WOAOSTAR, MULTIMA.TE, 

SAMNA ASCII, MICOM, li\PE 10 DISK. 


Also mos1 CPIM $y$lems. 

lOWEST PRICES 

DATA CONVERSION INC. 
6310 Caballero Blvd . • Buena Perk, CA 90620 
(714) 522-7762 (800) &24-4851 In CA . 

Disk/Disk • Tape/Disk 
Over 600 formals! J•ti. sv•.or 8 inch disks. 9 
rrack mag tape: 1OMa Bernoulli ca~ridge. Data 
base and word prcx:essot rral\Slalion speoalisls. 

Computer Conversions, Inc. 
9580 Black Mour11ain Rd.• S1e J 

San Diego. CA 92126 
(619) 693·1697 

CONVERT 
CP/M < - > MS-DOS 

Raad. wr4e Md lotmal CFrM 49,ettas on an IBM ~ Of eom.. 
pai1Dte. 0.,.t US, CPJM rorm.a1s 0111ht: mtnu ·~ you t:.11n 
add~ own.. Use Co.nwrt 10 copy te•I and da'I• fd!'.t (111ct'I 
n -Stai .,,dObase Ill ..._.,CPIM ond MS·OOS. Or 
USO ii 10 m..111\dactuf* CPIM di$ktlltff. 

Only SH from Selfware, Inc. 
3545 Chain Briclgo Rd., Suite 3 

Faiifax. VA 22030 
703-352-2977 

DOCUMENTATION 

COMPUTER ASSEM8LV MANUALS 
BIG BWE SEED lor IBM" BUltDERS': par!$ MSI. piaOe· 
men! (fllagrams. inWUCl>On$ IOt 3-1'blong O<e< 60 IBM · 

compmobl be•G Cl!1<ls · S14.95. 

APPtE SEED II for APPLE BUILDERS: l~ruclloos 

tor .......,,tlli"!I n Apple-COOIP"loblil bi>fe cor<fo lndu<IWIQ 
tho 11 + and 110 matherboald• . 512.95. 

OVER 40 DIFFERENT SARE CARDS 
IN STOCK FOR THE HOBBYIST 

NuScope Associates 
PO Box 790 • l.ewi5olon NY • l 4092 

392 13 Y l E • IUNE 1986 

DUPLICATING SERVICES 

WESTERN TRANSDATA, INC. 
\Vny r<'I\ duplc:luog your ""l'OO'll1 programs on your c:om­
~ wN!n our~ IS cie9gned solely 1Dcloplcal.eds1'5 
&Yl!l1fy11lt!u perledioo 10Cl'MI' ClYff 600 fonnals 3'1>". !iV• 
&8 Plus seita\zatoon. ~ pro:eaoon labelaio e>a<:k"!1"11 
snMk""''illlP"!I and /a.5J oo<sona>zeo serva 

WESTERN TRANSDATA, INC. 
1701 E. Edinger A•e. A..4 

Santa Ana. CA 92705 
7141547-3383 (collaci) 

BLANKET SERVICES 
Oiskelle d'uplice.lion • Packaging • Stocking/Drop 
shipping • 4$ hour da!lwry • SUPEAl..oK copy pro­
te<:llon • No mastering lee • No cttarge IOt stan­
dard labels • Place a t>1ankel order with releases 
as you neo<l lham lor any quanlity al a llxed price. 

Star-Byte, Inc. 
2564 Industry Lane, Norristown, PA 19403 

215.539.4300 800-243-1515 

·~y750 

DUPLICATION SOLUTIONS 
We have the answer 10 your duplicar•on needs. 
no marter what the volume. We supply auto­
loaders, disks, and technical support We prcr 
111de copy pro1eclion, serializabon, package 
assembly. and dislribulive shippmg 

MegaSoft 
P.O. BQX 710, Freehold, NJ 07728 

1·BD0.222-ll490 201-462-7628 (in NJ) 

lt!Quoy 7f9 

HARDWARE 

USED APPLES & IBM's 
Laser 128 (new) - call 


PC Jr as low as $325.00 

Motherboards & accessories - call 


We buy. se11. & horseirade - Apple, IBM. & CBM. 


SHREVE SYSTEMS 
845 Lark Ave.. ShreYVpo<l. LA 71105 

318·885-6743 4.9 p.m. C.S.T. VISA/MC 

POWERLINE GREMLINS?? 

POWER FAILURES?? 


The MEIRICK STANDBY POWER SYSTEM 

Is 01a TOrAL SOlUTION to your 


powerlirie problems, 

:14() wan $)1S!etn • $365. 400 watt $)1S!em - $495. 


eoo wa11 ~ - S79S 


MEIRICK Inc., POWER SYSTEMS DIV. 

Bo• 291!, Fri<eo, 00 80443 303·668·3251 


Tandy 1000 Hardware 
TanPa~ ldullilunctlan Cards . . . . 5329 
MemOly to 512K. RS2:l2. CIOCI< . OMA 
TanPak Secondary . • . . • . . . . . . . . . . . •5249 
Memory to 25'3K. RS2J2. Clock 
10 Meg Hard Olive with Controller .•••S549 
20 Mejj Hard D•illll wilh Conltoller . • •• $749 

Hard Drive Specialist 

1-800· 231-11871 or 1·713·480·8000 


16208 H1Ck0ry Knoll. HOUSIOn Te'85 77059 


HARDWARE 

DON'T LET POWER PROBLEMS 
DESTROY YOUR FILES. 

GET UNINTERRUPTIBLE POWER 
SUPPLIES FOR YOUR PC'S. CALL FOR 
BEST PRICING$. 
Everett/Charles Marketing Services 


8101 Cherry Avenue 

Fontana, CA 92335 


800-443·1860 Calif. 800·821 ·0589 


SINGLE BOAAD COMPUTER 

INDUSTRIAL STRENGTH 


• F<>RTH OS.. !'d<lor, _bier_forger Compoia<. ~ 
[)sic • 9065CPU • 16 NOChamels • RS232 • Reallme 
Clod< • Buffeted Olf11al IJO • Banery Baclted RAM 
• S.ngl& Supply • wa1chd0g T~r • Fun Lone ol Sup. 
po<I Har<11vare/Sollw1J1e • CountllffT"""' • IBMICP~ 
Suppo<t • A$<122 • FROM $295.00 • 

EMAC, INC. 

1«i0 West Main, Carbondale. Illinois, 62901 


1618) 529-4525 


lnau<1y 692 

EPROMIEEPROM PROG. $250 
Programs 2716·27512. 25 •and 68764166 eproms 
111a AS·23.2. Also 874• micros and 2Bx.•A & 52BA• 
EEPROMs. Automa11C ~ud raie select. buill •n h p 
metlus. no per50tllll ly mod.,les' 

16 BIT 110 MODULE $75 

Low OOSI COntrOI 1118 Rs-:w2 E•pands 10 5 I21 


INTELLITRONICS 
P.O. 80Jc 3263, Tustin, CA 92680 

(714) 889·0614 

The BG-Boards 
and well·cralted bOOks teach you how to consir UC! 
circ<Ms tor inrertac:ng eKlemal devices Lo IBM. Ap­
Ole. TRS-80. Tandy, Commodofe, Timex·Srrldair 
ITl1CIOS IOI monrlCM'lng and oonlfOI $35 IO $3S<l .Free 
catalog. 

Group Technology, Ltd. 
Route 1 Box 83. Check. VA 24072 

703-651 ·3153 

WESTERN INFORMATION SYSTEMS 

Phoenix, Arizona 


Oostribut0!5 or Wyse. Tele.>deo Chablo.Casell1oxon 

Parndyne. Pren11ce Also Canon laser and oilier 


ptinters LOWEST PRICES 

Leasing Ava~ l>le 


1-800 824-3086 

Oealers Only 

68000 COMPUTERS 
Srngle board compJters. 28X lo 1Id RAM. 4 ooual 
2 paralel pons (e•pandable lo 22 po<is lO!alJ. lloppy 
contrOlle< 01 2 10 4 dnves. SAS! mlerlace for Won­
Ciies1er addition. 11merlclock. real lime mullHasl\lng 
mullf•yse< opern11ng syslem. assembler . ~ne ed1l01. 
2 screen edlors . spreadslieel From $995.00 

AAA Chicago Compu1er Center 

I 20 CheSlnut Une - Whe-eling , ll 60090 


(312) 459-0450 

http:MULTIMA.TE
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HARDWARE 	 HARDWARE ADD-ONS SOFTWARE/BUSINESS 

$79 MONO/GRAPHIC/PRINTER BOARD 
• Hercules compatible • 720 x 348 pixel 

l01U5 1·2-3 CO!Tlpalible ' 8C x 25 19~1 
• P1inter, ldon1101 POtt • 1 yea1 warianly 
· lighl pen po~ • In stoek dellYety 

1 • S99 2-9 5119 10 - 579 

SUGAR INTERNATIONAL 
12015 NE 8th Ste. 3. Bellevu11. WA 98005 

(206) 462·9283, Mo-Sa , 9·6 

1..,.,.; 752 

TANDY-EPSON 

Our 10lh year ol DISCOUNTS 


Ed or Joe McManus 

Fgt. Prepaid. Save Tax 

Tott Free 800·231·3680 


MARYMAC INDUSTRIES, INC. 
22511 Kary Fwy.. Katy (Houstoo), TX 77450 

1·71 3-392·0747 Telex: 774132 

1"""'"111s 

GBA 
Full funcUon IEEE·4811 bus analy;!er willi 12,287 
b)'le memory. Controlled lrom any AS·232 com· 
puter or terminaL Also providas lull bus control Md 
message sending capabohly. $995.00 

Connect.icut microcomputer, Inc. 
568 Danbury Rd.. New MIUord, CT 06776 

Phone: 203·354-9395 Telex: 710-456•0052 

1-800-826-0843 
THE COMPUTER BARN 

Wyse 50 S409. Wyse PC - S995. 

Wyse 85 $459. (Dual Floppy) 


Televideo 905 - $285. 

Telev1deo At I - S2095. 


We Will Beat Any Published Price 

Call for FREE Brochure 


HARDWARE ADD-ONS 

RS-232 RS-422 
• Four Port RS-232 034900 
• RS·42'21485 Serial •149., 
• AS·2321422 •nlh 2• Parallel 110 ••19g.o 
• AS.~22 Synchronous • ' 29900 

CaU About Custom 011signed Boatds 

ADAMS 
P.O. Sox 17525 

Greerwllle. South Carolina 29606 

{803) 29'7-9630 

FAST GRAPHICS COPROCESSOR 
50.000 vectol/second card ror PC, XT or AT with 
CGA. Ora~ in lla•dware: zoom, pan, area fill, 
<li1hering, ares etc. Turbo Pascal & MS-Fortran 
libra1ies. 14 day trial , 90 day wamu11y, 640x400 16 
color: S!;112 . 640 >< 200: $378. Manual only: $10, 
relundable. 

E·Heart Engineering 
18103 Sky Park Soulh fO. Irvine, CA 92714 

(714) 261-1725 

640K lor IBM XT and Portables 
Expand your memoty board "'1h MAXRAM. Eay plug. 
In lnstaJlallon, does not vlalalo IBM's warran1y, 100'111 
soltwara compatlbl1. MAXJ'IAM·R includes rwo banks 
ol 256K chips. 
MAXAAM ...............$49.00 
MAXAAM·R . . . . • • , • . . • , • ,S129.0 0· 

Sh pplng lnduded, dealer pricing avall-.blo. 

Can (31 5) 478-0722 to order. 


LOGICAL SYSTEMS CORPORATION 
6164 Teafl Sta.. Syracuse, NY 13217 

I"""°)• 71:) 

INFORMATION SERVICES 

TURBO S.l .X. 
The Turbo Pascal Software Information eXe11ange 
oftets Its member$ megabyles ol Turbo Pascal 
code for on ly S6 per diskette, Also a monthly 
newsletter. Send $1.95 ror the TURBO S.l .X. 
catalog. Deductible from Ille S19 .95 membership 
lee when you foln. MCNisa.. 

TURBO S.l.X. 
P.O. Box 8'373, Dept B2, Waco, Texa.s 76710 

3101 Mltch&ll. Waco, TX (817) 753-2 182 

lnQuvj> 1~7 

MULTIUSERS 

MULTIU SEA CLIPPER (OR C)I 
W•llh NOVELLIB and Nantucket's CliP1>•• or Lifeboat's 
Lanl<e C Compiler. 
• KOYELL « PC Nelworils • ~I Spooling 
• llo<ord & Fie looting • Login. Sll1io<I 10, "'1d MOlel 
• 	Dll<l·LA>ck A'IOodWO • Qijtcl «Ide olld Ul"'flltt 

NOVELLIB only $99. (specify Clipper o• C). 

Commun fcatlo" Horizons 

701 71h Ave., Dept B, New York, NY 10036 


Tel : (212) 724·0150 Source: NAN285 

DBASE Ill PLUS PLUS 
NOVELLIB-20 glvH you wll31 A$1lton·Tate le~ out: 
higher level Ne1w0<k tunetlons: 
' NOVELL .. PC N«WOtks • Strr11pl\Ole Locks 
• Pnnl Sjlooling & llaooe!& • Slaf'<Nl & User m. and Mor•I 

I 	 • Elecltonlc MoU • BIN c:ode one! txilf!ll1les 
NOVELLIB-20 only SH. 

Commu"lcaUon Horizons 

701 7th Ave., Oepl B, New York, NY 10036 


Tel: (212) 724·0150 Source: NAN285 


PROGRAM/GENERATORS 

WINDOW.LIB 	 $99. 
An easy to~ cornlJlete w-~~ Syttf!n'l lor progr11mftM!r!. 
iJJO Wn",ll"llQ lll"li 

• llASIC IBM MS. Ce116 • C V.TIICE. MS 
• COBOL ·S. RMF • PASC4\. M·S. TURBO 

• FORTRAH M.S AMF 
Yli"®W ·oO!.oJ~ Cr~ca lat:ieOOOVJ>mt!f'l\fl, hc4? 
1(1 ""l Tr• • !'It SOloctOr &ctaiurn w.o revtrso ~ling 
"" ai•se< ecn:ror No •ar- ,... ""°"" ""' e10S100S 

llB VISAIMC 

GLENCO ENGINEERING (3121 392·2492 
3920 Ridge Ave _, Atlmg1on Hts., IL 60004 

lrQutr 7fi1 

SOFTWARE BUSINESS 

dFELLER Inventory 
A bu alness Inventory program written In 
modifiable oBASE source code. The menu-<lrillen 
pr09ram ht15 you locale llems by inventory name 
or number. II ke11ps track of reorder points, ven· 
dors, average cost , and other Info. Requires 
dBASE II or Ill. PC.00-S/CPM $150. 

Feller Associates 
550 CR PPA. Route 3 , Ishpeming, Ml 49849 

(906) 486·6024 

PC·Wrlte" Shareware 
F<1s1, POWer1ul word processorl le•t eci;ror for IBM 
PC. New Version 2.6 wilh auto relormal, opllonal 
menus. on-scteen help, laser printer suppon. new 
expanc:led manual. Mallmerge, sprtl screen, ASCII 
files. mae.ros. All sohware, 1u1orlaUgultlo on 
<llskene, SlO. OK 10 copy. Register for lull manual, 
suppo11 S75. 90-day mooey-1>ack guarantee. 

Qulcboh (206) 282·0452 Visa/MC 
219 First N. #224J, SeeUle . WA 981 09 

lnQuvy 737 

PC-File 111 '" Version 4 
Search, <Ot'I, btowse. global dlatlg~. maCIOS, maiiong 
label$, format reix><1s "~h selecllon &ca1eu1ar.ons, sub· 
IClals. totals. aVl!fages,encryp1ion E•Ct\ange da'<! w.rh 
1·2·3. WORD.Wor<IStat Over 190,000 users S59.9S • 
$5 Slh For IBM PC 

ButtonWare, Inc. 
P.O. Box 5786, Bellevue, WA 95006 

1-800-J-BUTTON 

PC-FllelR 
AU tne power of PC File Ill plus Aela roN!I •nk 10 
other dalabases, inlegraled letter wt111ng & mail· 
merge, conlmd srmsitive pop-up help window$ ~ 
brriaty searc:ll retrieves data hundreds ot "mes fasler 
$149.95 + $5 Slh, 

ButtonWare, Inc. 
P.O. Box 57136, Bellevue, WA 98006 

1-800-J-BUTTON 

SMITH'S INVOICE 
lnVC1Ces. Shopping labels. customer darabasc 
Customer I!. pmduct m ng hsts and labE!ls. Menu 
driven-eaSy 10 use. For IBM PC M1.h 128K and 2 
0$/00 drives or hard disk All soltware. maooal on 
d isk S15 Same-day stwpmenl on pe1sonaJ cMckS 

Smith Consulting 
Route 1, Box 21 3, Greensburg. IN 47240 

The Andsor Collectlon'" 
Unique concepl: creates complele. selt-contmned, 
window·based dala management en..ronme~1 . 1n 
one oos r•e. Simpli!es evervlhing Combne funo­
11ons to eteateyour ""n sOl\Jl!Oi'I$ ui any apj)iicatlO/l 
<:alclAations. dalabase management modeling, tRXI 
processi.ng . cna11s, data analysis, S1al1S1JCS. teporis. 
labels, forms. presen1ations, mail-merge, e1c Sim· 
pie e110Ugh ror a PQt. sopl11s111:ated enovg/1 ror a 
PC AT. 

SEE ALSO THE AD BELOW 

The Andsor Collecllon"' 
f•om si~ cakakuons; Mm lflOUll'JCi 10 comDl'e:.i mooc1s 
ama stfvct\lfe"$ rc:DOl1$ Suocrb 400 i»QO h...'W<I CO\'Ct' rnt1n111: 
~marry e~Bmi:Rs USH5 + ss s&n 60-dayrnc>tlc!'yt.oc.lr 
Q\MlfiJl1!'N V.sal'MCIAJti&i.rOIWO'COD Cal ot ~1ile non CO 
or• IBM PCIXTt.&,T1'PCJf 12e:K. one orwe or nwo ~ 
""""lChtOmoar<Jio<colo<. OOS20 • N«"""""""'"""'<i 

ANDSOR RESEARCH INC. 
181 University Avenue.. Sulle 1202, 
Toronto, Ontario, Canada MSH 3M7 

(416) 364·8423 
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-----THE BUYER'S MART----­

SOFTWARE/BUSINESS 

CUSTOM PAYROLL 

All systems have mulliple pay ca1.egones. caloula· 

Lion oi all l8lles. user defined deductions, 40 l(kl 

tlandlir'>Q, many repolls, pay(ll'N!Cks, W·2 kwms, and 

much more. ~tom feaMes are avaiable. Prices 

st:rn al $695 lor •l"'t•m. manual. arid PC Basic 
sov<ce code 

Oatasmlth, Inc. 
BO• 8036, Shawnee Mission. KS 88208 

(913) 381-9118 

Programmers: 
we guaral'llee our proovetS 10 be SQ6d. b<J91ree. 
• C0<reo1f«th - very prOll!$$IOl'\3l 
• C0<reoLOa1am12e< · 50:1 (lala compre5$0R 

guatanteed. 
• Sa!eModem • HackerptoOI, 
$80.75 pm program MCIVISAIMO/Checl<. Speoly 
compule<

Correct Software, .inc. 

RR1 Bolt 140, Black Hawk, SD sn1e 


(805) 717-5904 

LP88·LINEAA PROGRAMMING 
A octt.e<U menu·~ syslem bf sciwig ineai pr~ 
up IO 510 conslri•nl• & 2510 ""'1ibles F..1ures odKle .,. 
1e<o.tt& balchop!faDOn, 5111tBCl!lleel-styteinpul& l!llllW1Q 
Sl!llri199 QI plo0b'n$ &ba$11$, Smpieox ~ re11att. !WQrl 
~. sensMy~ fleQ lllMl'C, 192K. S99v.dBOll7 
suppon, user's gui(le. VISA/MC. 
EASTERN SOFTWARE PRODUCTS INC. 

P.O. Box 15328. Aluandrla, VA 22309 
(703) 549-54&9 

'""""y689 

PC-Cale"' Version 3 
64 cOlumns • 256 rows, malli and Sla1. funclions, 
tlorizonlal bar graplls, l~le locl<illg, indW1ualy ad· 
JUS!able COiumn widthS, IF ..THEN. lint\ IC ocher 
spreadsheets e< PC·File dalabases, much morn. Rft. 
qL1res 256K IBM PC. $59.95 + $5 Sfh, 

ButtonWare, Inc. 
P.O. Box 5788, Bellewe, WA 98006 

1·80o-J·8UTTON 

PC.Type 
Fast compact. capat:J<i & easy! Help panels, llanefS· 
on 1utorial. mact0$. ,,,..,ple-lne headings & foolings. 
DOS path SUj)PO(I. prll'll spooling. blocl< ope<aiions. 
!!le. ASCII files. tnstal progrMi allows OJ$1ooozalion. 
$59,95 + S5 s/h, FO< 128K IBM PC. 

ButtonWare, Inc. 
P.O. Box 5786, Bellll'tue, WA 98006 

1-800-J-BUTTON 

SOFTWARE/BUSINESS 

MoneyCounts .. Version 3.0 
Everything you need to lake cl\arge ol your bnanoes. 
CheckinglC"edil Card Mgt. Budgeting, hp. 
Analysis, Financial Rpts., Graphics. T~onal, much 
more. Great for home/business. 
CPA designed. IBM PCIXT &Compa11bles Willi 

DOS 2.0 or lale< and 192K · $H,9S 

PARSONS TECHNOLOGY 
6925 Surroy Or. NE., Codi! Rlplds, IA S2402 

(319) 373·0197 CHECK/VISA/MC 

,...,...... 1JO 

DATA ENTRY SYSTEM 
Heads.down dllla emy willl lwo-Jlll!'S verilicaliofl for 
lh& PCIXT/AT &. compa1ibles. loaded 'Mlli featu•·es 
hke: A~o dup & Slup. ve<ify bypass. range Checl<$, 
& table looltull$- FIA!r menu dnven only $395. 

Call /or ftff 30 day Ui/I/ pariod, 

COMPUTER KEYES 
:?1929 Makah Rd.. Woodway, WA 980:?0 

(206) 778-8443 

* FORECAmNG * llODEUNG t PLANNING * 
Com"91il>lo wllh IBM PC • Applo II 

MICRO-BJ• NUAMETRICS• 
• BO•.J••n161U ARNA • Econom•triei p.Kti;. 
• lcl11m1fy, e!llm.i•, lorKIU? SU5~00 

1215.00 P-fSSlONAl.S CllOIC£ 
ICTRAPOL.ATOfr • Lk\~ "' LOI••· Yl!licole 

• ~utom:t.llc ~orK•atln; M&il•lpt• ord•r d lac:ounta 
1115.00 STAAT\Ol ofl Applo H ordoro 

P.O. Box 4413 • Burnngam11, CA 94011 
(415) 697-0573 MCNISA 

TIME a lllLLING SH JOB COST OPTION SSO 

30 Oay Money,blld< Ttool 


Vwtually - runtier cl i')bi$, dlr!!CI C051. dlred labor 

and 0>1C<llead ea1egoroes. PrO'i$oon lor jOll es11ma11ng os 

ll'ICtuded in JOB COST OPTION V01y llexlble and .ery 

easy IO learn to use. l'mls yOV1 slalemenls. mall)' repoos 

including Job Summary and Jab Dela1I, and mon11For 

MS-OOSnBM·PC & c:ompa~bles VllWMCIP<f!P"°"'COO 


Accounting Systems 

1148·5 ExecU11Ye C11cle, Caty. NC 27511 


(919) 487-3428 

EC EDITOR - FOR IBM PC 
NI "'1UI RT\ 2 d5orbe lhs shell edlr! EC •egularly 
Cl!$illaees ecMor$ Sr'ld WPs 4 & 5 ~mes -s pnr:ie. Mosl­
·ty sOlct by word ol mouth. wlCOmparies coming back 
for more. Besl va1ue al $49.50 + $5 slh l DEMO 
$5: oomplete EC, bl cn' t sv nes ovr 65 lr'IS. 

C SOURCE 

12801 F1osi Rd.. Kansas C11y, MO 64138 


(IHI) 353·U08 YISAJMC/COD 

-

SOFTWARE/CHURCH 

Church Package 
PanslilonM Time. Talenl and Treasure System pro­

gram is written In moddiable dBASE source code. 


• Contributions • Disbursements • L.edget 

• Names w1lli malling labels 


• Personal ln1orma11on daiab~. 

Requires dBASE II or Ill. PC.CJOSJCPM-80 $200. 


Feller Associates 

550 CR PPA, Route 3. Ishpeming, Ml 4SB49 


(906) 488-6024 

SOFTWARE/EDUCATION 

" W11r or Peace? You Decldel" 
Sllmula1es dscussion on 1116 rOle of nude111 weapans 
1n nalJOOal secur11y. Players choose U.S. Of So<;1m 
side. Six 0<15'5 5'1Uil!IOl'l!io. High sthOOI or home use, 
boUl teacher 1111d s1uden1 manuals included ISM OI 
Apple. $49.95 MCNISAIAMEX. For Info. caJ1 
201.n s-1330. For orcrers cait 1·800.a28"2!l28 e.xl. 
649, 

Bright Idea.a, Inc. 
52 E.lceter SI., Penland. Main a 04102-2839 

SOFTWARE/GENERAL 

Dr. T's MUSIC SOFTWARE 
IF YOU C.O.N USE A WORD PROCESSOA 

YOU CAN MAKE MUSICI 
MJOI mU$1C·c.ompo5'1uin $0llware lor Conunooore and 
Apj)le c:crnpul91' A~. algoohmic ccmj)()Slloon P<O· 
grums lor com?VJe< gene<ation ol sequences.. FtJ!y 
editable Baell SOflObOol<, Kr;txtaJd. Bass. and Oruin 
disk>. f'l>td'l ltl<al.,. avaiable lof Yamaho and Cll5ill 5)'fl' 
lhestzors ROY1•wed 1n Jan ·as COMPUTE 

66 Louisa Rd., Chroslnlll Hm, MA 02167 

(817) 244·6954 

lflQuly 687 

MlcroGANTI® 
Conlco• yoUt Pl'OJOCU "l'ou deM:ube the w.g,k 
lollcroGoUITT celculaies t11e ~ ancl budget ()p­
1;m,.e U>o scllecl... 1n1oracimty Cuslornoze Ille reports 
Sut>ta&king, ~•ed and vanable costs. mUltJ.pr(ljecl 
ro1•01,.ce allocoltion. lrim~ecl "'" and o:cope GANTT. 
PE.RT, CPM, 000·7000, Cd ot w<~e !Of 1ree ca!AIOg 

Earth Data Corporation 
P.O. Box 13118. Rlc~mond. VA 23225 

(804) 231 -0300 

Al for the IBM PC 
TOPSI is a lull Ye<SIOn o1 OPSS..t>d1 .runs unde< MS· 
COS, Uro Of CPIM A 1111. et- expefl ll'ySlom 
~.... loot 

PrctQlypong, $125 
P1od\Jcllon S2!i0 

P1olessional. $375 


C _...,.., add 520 St.ppong, add $5 


D YNAMIC MASTER SYSTEMS 

POB 566456. AUanta. GA 30356 


(404) se s-on l 

FIXEO· llSSETS ACCOUNTING 
Pro'1Cles ror m-'llP'O as5'll 1rwentor1es S-1s eu 
Cleprociobon~s. 1!iOACflSSCl>edUIMllupjllledon 
disk S..-al report lormats inclL<ling T9 Form •562. 
CPI M·OO & 005, 
OEPRECIATION·MASTER 11 V4 0 $349,00 

(lllCludes J·yem al <uppal) 
OEMO OISK $35.00 

MC. VISA. COO. Add S.C for st1<pj)1ng11>ancll1"'1l 
Generic Computer Product•, Inc. 

P0 Box 790. r.larQueue M'Chog&n 49655 
(906) 24e.9801 

l•Quuy 697 

NAMEBRAND SOFTWARE. CHEAP! 
• • Al leas1 50% om • • 


IBM PC (lone r;ompa"'>' 110H OV1 ol b\lsoness, and we 

a1 Gil ElECTRONICS buy ll\EOll so~ware onvenlory• 

Microsol1 Ba.s.c Comp;iors, & 1,.arpre191s. Mull1jllan. 

Wot(KIM, SpoftlOI. & Mailmerge. dBASE II, CCPIM.S6, 

RM Cobol. ReatWorld Generel Ledlj"'. Sales Analy.... 

Peyroll, muc:l1 morol All software is new. on original lac· 

IOfy sealed~ Send for FRE.E. CATALOG loda\111 


GIL ELECTRONICS 
P .0 . Box 1828-8, Soquel, CA 95073 

BILINGUAL WORD PROCESSOR 
DuangJan, a special WOid piocessor for English 
and. Eutopean, Gre111<. Lao. l'Oltuguese. Russia11. 
Sp,.,..sh, Thal. Vlalnamese, Vo"' OW1' language. e< 
motli. For IBM PCIXTIAT/Clones 1Mt11 graphics & 
IBMIEpsor>'CllQh pM!81. $59 + $4 S&H In US&Can 
( + 1ootne1sJ 

MEGACHOMP COMPANY 
3524 Collman Ave., Ph~adelphla, PA 19149, USA 

12151 331·274818138 

1~1y 718 
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-----THE BUYER'S MART----­

SOFTWARE/GENERAL 

... SOFTWARE FOR PENNIES .,. 
G£T 8EST ANO \.A.TEST ?C·OOS. CPIM.SO AND 
CPIM·86 PUBLIC 00 AIN PROGRAMS FOR 
BUSINESS, PERSOr-IAI., EDUCATION, SOflWARE 
DEVE~OPMENT. MODE.MING. SOENCE, AND MORE. 
~TLOW COST OF COPYING 3-'h. S.Y• ANO 8" DISK 
FOR~ATS ARE SUPPORTED SENO $S.OO FOR 
CATAl.00 

MULTIPATH , INC. 

Box 395, Montville. NJ 07045 


(201) 575·5880 

POWERFUL FILE MANAGEMENT 
I D T S F4ePdena9er lot oeQC>le set'°"" abco'1 '""'r 
•~ams No ~ siuM-~ powO!fful manag•ng cool'; 
Fote IOl1.QOP'I IJIO'/e - ·seaicn &Change aBr•t>ules 

Unde1e1e and °""' hies 
EOLIN enhancer & ba1ch mooo clean up and more 


Menu driven

$34.95 (aboul Y> Nonon·si MCNISA 

INTEGRATED DATA TECHNOLOGY, INC. 

•77S Sunehtl'erry une, C<>ror1C10 Sl!llngt. CO 80917 
OROERS: 303-488·2583 

THE BEST OF THE BEST! 
Public Oomaln & U..r SupporteG ScMware lot IBM PC 
or compatible. Word P<oceuing, Dacat>a..,, Spread­
•hee1S. Utilities, Gomes, Accounting, e1cl SO dislc 
pack&ll& $2.05.00, or ren1 2 wko.$75.00. Info & Super 
Sampler Dis~ SS.so, Oeluxe W0t<l Processor Sl.50, 
both $12.00. MCNISA 

BLUE CIRCLE GROUP, INC. 
Box 23502. M nneaporiS. MN 55423 

(61 2) 823·4111 

•no ''t 6$9 

Doe$ your na1e1 alsk seem like a vut 
and ~ ncha~ed land? 

.JOBS 

Joo \ O<g~noza- \ Back.up \ Sys1em 


Clear~/ supeno<I NO'" with MACflO capatNll1y ano user 

do"""° pop·up w•ndows Sf9 MIC & VISA Welcome 


RCT Design 
P_Q. Box 179, Nlpomo. CA 93444 

(805) 934-2905 
Adva11Cftd dis~ m•nap.,men1 /or 

IBM PCIXTJAT & compatibles. 


SOFTWARE/GRAPHICS 

SCIENTIFIC GRAPHS 
SCI GAAF proCIUCM ti.gh-ret graphs (1680 x 17 12 
DU<els] on Epson or IBM graplllcs printers Supp0<1s 
IOO"'- saileS. OorQ' bars, Cll'erlay$. balCIWnOd8 Ol)etl• 
IJQn Ver1 11eJ<1ble ()ala entry from disk "' :keyboard U5e< 
cu• on'l<lable Requoes DOS 2 "' 3. 2S6K 

S99 .9S (Scrry, no credij carcb) 

Mlctocomputer Systems Consultants 
27 Fore•! ~..... Pon .ion,...., Slllion. How York 1177&-1920 

(51 6) 928-7493 

'""""Vm 

PLOTTER SOFTWARE 
Savo llmo aria rnoooy by creating yo..r own presl!l1­
1a1oon quallly teJ<l slides. THE 001 SIGNMAKER 1s 
an easy lo use menu oriwn prag<am f0< yO\Jr IBM 
01 APPLE computer anCI mos1 planers (Epson, HI. 
HP. HP·Gl . IBM anCI Olhers) lor ony $75. 

DECISION GRAPHICS, INC. 
P 0 Box 2776-B. Lllllelon . Colorado 80161 

Phone (303) 796-0341 

SOFTWARE/GRAPHICS 

Z·100 TURBO SOFTWARE 
·ZGL· Color graphics library with windows. 
·ZPORTS· Directly con1rol your 110 ports. 
Full source code! Risk-free 15 day trial. 
·ZGL· $39-95, · ZPORTS· $24.95 

Zlmbazl Products 
7405 8EAKMAN DRIVE, AUSTIN, TEXAS 78752 

FORTRAN PROGRAMMER? 
Now YO<o ~an eau l!·D and 3·0 grap~le• toutlnos 
wflhln your FORTRAN program. 

GRAFMATIC: 75 c:aUat>le rooHnes lor 

&crean output. S135. 


P~OTMATIC; Pon pl~~·· drlvor. $135. 

Fat ihlJ IB.M PC. XT', AT St1d comp111iblo.s. W• $4Jf> 
port a variety of oomplrera, grapfJfcs Doardg and 
plotters. 

MICAOCOMPATIBLES 
301 P1eluCle D1lve, Dept. B 
Silver Spting, MO 20901 

(301) S93·D683 

Jnol,llf)l 12'1 

CREATE UNIQUE GRAPHICS 
Go where no man has goes belore. Explole lhe 
MANDELBROT set as descoibed In Aug. 85 issue 
Sci. Am. lnfrnijely complex . Easy :oom. 8087 oode 
and DRAGON CURVE included. COM file S25. 
wl140K ol SO'lb comment TIJRBO PASCAL source 
SSO. Liberal copyrlle rio p101ec1. Shipping rnclud· 
ed. IBM colo1. TIPC 3 plane. 

Fractured Fractals 
P.O. Box t762. Lewisville, T>< 75067 

MAPIT 

M•k• your own MAPSlt 


Sornp/<I to p<odUOt! ""IP• woill your dala 

Includes mo$1 CO<.lfllry anci $1ele outline-; 


Any llf1i'!l4!t °' HP ptoner 

Only 195 lor MS·OOS ot PC-DOS 


LJS Coun1ry Ou11•""' ,.,.,lable lor $95. 


QSC 
Bo• na. Eas1 unsln11. Ml 48823 

(517) 641-4428 

SOFTWARE/LANGUAGES 

REFER SAVES HOURS 
REF cioss references program vanable, values. 
~eywords. lrnenumbers. and/or tabels-
ENTER adds langua!I')$ 10 SOJppt1ed: asm. b;l!;ii;, 
c. cobol. pasc;al, ada . . lorlran, dbase. rbase. 


FINDAEPL upda!es ptograms. $45. 


James Halstead & Ase. 
1551 Plainfield, J«let, IL 60435 

(815) 725-0346 

Tools for CB80 & CB86 

BOOS. DOS. and BIOS calls lrom CB80 and 


CB861 CBC Tools 1nclu0es func1i0f1S IOI ditOC• 

tory access. Sltong ops, a debugger, radix con· 

ver111on. commanCI • ne parsing. qu1cksons. bot 


and byte Op$. aJ'l(I more 1(1( CPIM·BO. CP/M-116, 

ii/Id PC-oos. s 180.00. Asl\ abo<Jt our Pascal 


MT+ prooucts 
Minnow Bear Computers 

POB 2233 Sta. A, Ctiampalgn. IL 61820-8m 
(217) 398·6883 

SOFTWARE/LANGUAGES 

BASIC PROGRAMMERS 
Add SALT & PEPPER to )'<loM eJU511ng/new progrem• 
Creala Cl4Z2ing Menus, mtelogenl Input Sereens Walk· 
•no Slnng.. ASC/Oeoc So<l. PFIT SCA Da!a PtCl081'Sln!I 
& more SALT & PEPPER has 28 module$- (•n MS·DO$ 
compallbl" 01IOfp<et1ve BASIC) They mOfge w•ll> yGIJI 
ptogram In monutM S& P pefiQtmS ell lhe t•dls. YOO 
gee Ille a.~ $59.95,. Demo doll(. S2.50. (SZ,50 i;&h). 

MCNISA COMPUTER GURU 

40 Wagner Ave.. Piscataway. NJ 088S4 


~o, -356-6477 


lnQu1ty 769 

CROSS ASSEMBLERS 
Develop microprocessor programs on yo..r IBM PC 
or MS DOS compu1er. 

• Mac1os • Coh!l~lonal Assembly • Editor • 

Complete suppon f0< most 8 bit mlc1oprocessors 
Linker and EPAOM Programmer OriYer 

Microcomputer Tools Co. 

t 255C Kenwal Rel .. Conwd. CA 94521 


(415) 825-4200 

LISP for the MACINTOSH"' 
Mec$r.:h•me~ 1mp'emen1s the Scheme d1alec1 cl 
USP ll i.atutes a 13$1l)yleooCle1111erp.e1er. debug· 
ger. edfor lhal U/1(fj!tslanCls LISP sy111ax. mu!111)1e 
windows, 811d Ouockdraw graph1c:s. Universdy 1111e 
lteenses avai.table. $125. ( + ·$10 overseas). 
MCNISA To order, catl or wrile: 

Semantic Microsystems 
<4470 S. W. Hall St., Ste. 340, Beavenon, OR 97005 USA 

(503) 1143.4539 

lnQ!i.Mry 740 

MAC BASIC 

COMPILEFl $100 


+ McAssambly $150 
BASIC compile1 gene1aln ""m, 1el, or obJ. Uni<, 
1esource comp wilh asoombler. All ror S1501 

PTERODACTYL SOFTWARE 
Box 538, Fairfax. CA 94930 

est. 1962 415·485-0714 

Ml11nesors SNOBOL4 Language 
Powerful Siring &data handt~ l;o;ilit.ie$. ln1erpreier wn­
pa!ibl• Mlh malnlrame SNOBOl4. 3lK sllli~s. 32 bit in­

[~~~~f:1>&1'rar1~~'W{1m~ or m~~~ 
De~nltive "!lleell" bOOk by GrisWOld el al av~ 
GIHI +5\'I' SSDO di!ktft&. • • .. .. .. S.4.95 
Guide + cfoskelhl + "gJeen" book • . • • S59.9S 
"Green" book only . .. .. .. . • • .. . S2U5 
f>Mipaid in USA. In NY add la.t. VJSAIMC 1914) 27H855 

BERSTIS INTERNATIONAL 
POB 441 , Millwood. NY 10520 

lnq,.,uy 658 

BetterBASIC Programmers 
BettetTOOl.S" SPEEDS BetterBA~IC"' dev$!0pment. 
Includes: 1SC + usetul tools n 17 modulMlmanuaV 
source oode/no roya\1ies. Ouicl<sOl'IJsereen builder/ 
&xlended mathldirectoriWdiSplay and ptlnter rOUlinesl 
po~rtu/ inpullmuch much more . Only SU . 
VISA/MCICOO 

SOFTWARE ASSOCIATES 
6220 W. Airpo<t Blvd , Housron, TX 77035 

(7t 3) 726-0706 

lnQUJI)' 1AB 

IUNE 1986 • B YT E 'J95 

http:l;o;ilit.ie
http:CATAl.00


-----THE BUYER'S MART----­

SOFTWARE/LANGUAGES 

BASIC => PASCAL 
(1 l conv1rls BASIC to PASCAL 
(2) tran51orm spoghtttkacl1 to strllelured ~atemerot 

(IF-THEN.ELSE. REPEAT. WHILE. CASE) 
au10<natlcally. 

(31 separate one big program \n10 many procedures 
~•rarehically. 

BPCONV MS.DOS ""rsion $111.00. 
{Sample COnYtJSion $ t O.OOJ 

GOTOLESS CONVERSION 
P .0 . Box 50068, Denton, TX 76206 


PH 1214l 22 1.o3t3 


CROSS ASSEMBLERS with 
" UNIVERSAL " LINKER and 

POWERFUL LIBRARIANS 
for IBM PC MS-DOS 

Full featured !or most microprocessors 

ENERTEC, INC. 
BOX 1312. Lansdale. PA 19446 

215-362·0966 MC/V ISA 

EXPERT SYSTEMS! 
YO<J can develOp expen systems with KNOWOL. 
thoe Knowledge Oriemed Lariguage lrom IMCO. In· 
cluees a tutorl<il, unlimited development c<ipablll· 
1y. and a smarl rules editor. Not copy protected. 
An ncredible inlroduclory offer al $39.95 plus $2 
s&n ($4/COO). 

Intelligent Machine Company 
3813 N. 14th St., Allington, VA 2Z!01 

(703} 528-9136 

SOFTWARE/SCIENTIFIC 

$10 SCI CALCULATOR 
Power-p<ickecl. RAM r9Si<lent. IUll·lllnction lnPnltely 
programmable sci. calcUlator wi1h matrix capabil~v 
al 110 ($2 s&ll) . 
Turbo Pascal source + Llllllties for spaisa matrix 
handlfng $1 o wtcalculator purchase. 

SoftTech Inc. 

18SOS w. a Mlle, oa11o11. MI 48219 


1 ·313·544-8544 

FORTRAN SOURCE CODE 

PROFESSIONAL SIGNAL PROCESSl NG & 


MATRIX ANALYSIS UTILITIES 

35 PROGRAMS WfT\JTOAIAI. & EXAMPLES 


ffT. AR Modeling. o;g.tal F.lte<s Ma111x. SVO. COf11 Gra· 

doeot, PSl!Udo-lnvasa ROOI F""'°"'.Cubie Spline lnlillp, 

Gtaphcs. Random Numbers More. OiSkJHar<l-cOllr 

Oocum.,.ed. t 30 PIOOS. Blbiiogrophy Send lot lnla 

Pkg " • CLAREN SOFTWARE 

P .0 . Box 5333 • MESA, AZ 85201 
(8 02) 82()..3877 

forMathS text-formatter 
• EQuat1ons. matrices. ratios. iolegrals. diagrams 
• Macrrn;, lonts. Greek/math symbols 
• Hrpllena~on. secllleqntrel n<Jmbet1ng 
• tnc:lllxes. table cl contetilS. IOOlnotes 
• Ool-marnx. Gal5ywlleel. laser l)ntllers. all montQ<S 

$400. sso lor demo 
SHANTHA SOFTWARE INC. 

50 Wes! 971h St. Room I IN. New York Cily 10025 
(212) 222-SNIP 

Touchlone toll free: 950.1088-w all -FORMATH 
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SOFTWARE/SCIENTIFIC 

BEAM ANA.LY. & SPRING DESIGN 
Beam analysr•P<ogram caicula!as ""'"'· ~. •eac> 
tlQnl. slopes Md dellectlons ., beems Price: $50.00. 
Het!Cill spnng desrgn p<ogram lor eompr- . ot.ion. 
slon ano t0<slon S4lfings. Ptloe: $75.00. 
BO!h l)ad<ages IAciud• dis!< and d~n1a11on Fo< 
Apple IJ seroes ot complllotS e> IBM PC . PC, and 
compaLibles 

SYLCA CORPORATION 
33-47 14 Street. Dept B., Long lstanOCity. NY 11106 

718·271-4604 

~ MATRIX 100 ... 
Powerf\A Matnx operations willl single statements 1n 
IBM PC BASIC Perform mut11ple regresSIOn. SOive 
simllltaneous equabOns, mverl matrices. etc 
MATRIX 100 convnands are lasl. relr:able and easy 
10 use. Pnce $80. 0087 suwor1 5125; compiler sup­
po11 $250. ($4 s&I\. CA res. add sales ta.x). 

STANFORD BUSINESS SOFTWARE, INC. 
~ 1S1 Midcllellelcl Rd.. Suile 215. Palo Aho, CA 94303 

To Order Col 1'15) 424·9499 

IOQulry 749 

ENGINEERING sonwARE WRITTEN 
BY ENGINEERS FOR ENGINEERS 

Highest power pm dollar. H1ghes1 power per K ol 

mel'llO<)'. Salisl<1ct1on g\.lilran1eed. 


Eleclronic Clrcuit Analysis . ..... . $450. 


TATUM LABS 

33 Main St .. Newtown. CT 06470 


(203) 428-2184 

Affordable Englneertng Software 
CALL OR WRITE FOR FREE CATALOG 

Circuil Analysis • Root Locus • Thermal 
Analysis • Plotter Drivers • Graphies • Signal 
Processiog • Filter Design • Report Pro­
ofreader • T1ansfer Func1ion Analysis. 

BV Engineering 
2200 Bu..,,.,ss Way Suite 207, R1ver5lde. CA 9250t 

(71') 781.0252 VLSl\IMC 

TIRED OF SEARCHING!! 
Can"J lind thal speoal conversion lacloti You gel 
111ousands in the giant disk o1 un.Ls constants and 
corovl!fs.oo laclo<s. No need lot a c:alrulatoi, con· 
vl!fSIOllS are ca\Ctllated lot y<lCl Menu dnven with 
COior & ptllllolll fealuras. O~y 119 .95 1nclud11>g 

shipping. R. D. ASSOCIATES 
P O Box !120. Rogue Rwe• . OR 97537 

503-479-1 248 

'"""'" 7Je 

UPGRADE YOUR IBM PC TO 

A STORAG.E OSCILLOSCOPE! 


Do Oa.la Acquisition, Frequency Spectrum 

Analysis, Transler Functions, Ar>alyslll with 


Lotus 1 ·2·3, and more-inaxpen•ivaly and all 

wltlioul programming\ 


For lnlo on SNAPSHOT Slorege Seope: 

HEM Data Corporation 

17025 C••oco"1 • SQulhfietd, Ml 48076 


13131 559.5407 


SOFTWARE/SCIENTIFIC 

PC TECHNICAL GRAPHICS 
TEKMAR ls a graphics bDrary for Iha Tacmar 
Graphics Master. Slmllar to PLOT-10, includes 
WINDOW, VIEWPORT, AXIS. Support for HP, HI 
plollers. Curve IJ11ir1g, complele plotting progr"m. 
Log, semi-log, mulll·axls. J.,o , contours . Demo 
disk, l1lera1ure avallable. 

Advanced Systems Consultants 
21115 Devanshiro SL, Suite 329, ChalSWOrUI. CA 9t311 

(818) 407-1059 

~ SCIENTIFIC CALCULATOR .... 
Memory r!!!>denl em.ulaitan ol tl1e HP-11C plus cl•ecl 
Insertion ol results 1n f01eground program. graplll· 
cally preserited. oeomat, ~ex. b:nary. & oe1at opera· 
lions. boolean l1Jnclioos and more. Mouse support 
8087 or Standard versions $49.95 + 3.00 s&h 

K SOFTWARE HOUSE 

Al. 2. Box 8381 Unlonvute. TN 37180 


(61 5) 294-5090 

Digital Logic Design on the Macint.osh"' 
The LogicWorl(s senes aJIOwS you to create. test 
and docLNTie/11 o:igi1al circLl1ry on your Maantooh 
Fufl simvlalion capab~ly1elS )'!>.! crech design errors 
betore commining )'()<Jr arC.J1I lo haictware. From 
$79.95 (US). Demo pl<g $10. Vlll&IMC kcop1.r1. 

Capllano Computing Systems Ltd. 
Box 68971 . N. varioouver. 9.C .. Canaoa. V7L •Pe 

(604) 869-6343 

SOFTWARE/SYSTEMS 

CPM-80 LIVES on your PC 
CPIML!a!Ot pd> o4mh• 8 b<1 CPJM emu!aiar ., )'QUI IBM 
PC tar S99. ($3 s+h). 
- A greal 8 brl development •Y$1em 
- Sa•es e~pensiye C?M-80 a~llO<'S 
- ln<:reases PC speed IO'MI tor 8068 programs 
- Pl'Cld ms 1t1an most sollware otly pto<luct• 
- u..,. no valuable boar<I olots 

Source Information 
P.O. Box 2974. Warmlos•er, PA 18974 

VISA Phone (215) 628-4 719 MIC 

LASER TYPOGRAPHY $495. 
T ypograpliic compositioo software 10 drMI the Co<· 
daia L300 Laser Pnnter as a 1ypesene1. H & J 76 
proportional Sl)ace fonts. 1Mdl.h$ for 150 lent$ 
allailable. Ml• lace & point S>ze 0'1 any hne. 
mtJibCol,.,,n cap<1biti1y. 

Micro Prlnt-X, Inc. 
P.O. Box S81 , eamnger. TX 761121 

(915) 365-2343 0..1., """""" Wercomo 

Multl-Termln•I 
Dlsk Operat ing Systems 

GASS-Oe11era1 Accounting Sc1en11f1c Swnch1ng 
sy$1em. Multl1a$1ung. Can h;lndte 12 terrronals oll 
IBM PC. Used 1nm1ni's since 1976. Dealers wanted 
Lr$1 Prioe $115. 

Maxey Systems, Inc. 
5910 Youree Dr. Suite 0 , Shreveporl, LA 71105 

(318) 868-5422 

9
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-----THE BUYER'S MART----­

STATISTICS 

STATISTIX"' 
$75 - Satislactlon guaranleed 

A COOIP'eheMi..e. pc7Ml<llJ, )"'I 1<~LIS8 S1<111$lical 
aiialysis $)'Sletri for IBM F'CIXTIAT's. Apple It's, and 
MS DOS machir.es. Clear 200P manual. Wrl111 for 
1nformatJOn 

NH ANALYTICAL SOFTWARE 
801 WeSI Iowa Ave.. SI. Paul, MN 55117 

(612) 488-4436 

RATS! 
RA1S os a fast. acourme & comple!e re;ireSSlon pack· 
age ""1h ul\Wrpassed PONEA. Has bOlh line-series 
& cross $eCbOl1 analysis. lncllldes Bol<.Jenklns. logil 
& probit. Spearal analysis & gr;ipl'olcs also available. 
Requires 256K RAM, IBM PC or compa6ble. $200 

MCN'1ia. VAR Econometrics 
PO. 6o• 19a34, Mlnneapolls, MN 55419 

(612) 822·9690 

Th• S1•tlatlcl•n 
lnctuca.s:: MulUple A.-gre:s.tion (S•epwis.. rldgit o11ll 
ilubtll"' bac,.._rd ellmlnatlon) 
• T1me 111erJe11 •n••:.i•~s • desctip\i""t 11asls-1i:c1 
• trtn9'omt10ons • tUl"lley rHHfdl • nonpuametricl 
• x~v plats • A"'°""' •r•ndOm samples • d ,, bHI 
• 	date •cll104' • uerch & sort • hypothHls 1a:st11 

For IBM, MS-DOS, XENIX, C~M. TRS-00$. 

QUANT SYSTEMS r~~~;Ac;: 
B°" 624 Cn111..1an, SC 294[)2 t-80D-334·0l5a 
103·571·2125 !Ell1. 8181 

- ry7.l$ 

STATISTICS CATALOG! 
If )'Ou need statistics for IBM PC or Apple 11. can 
us efl(f lel our iecnnical advisors tiefp )'OU llnd 1he 
slalistics programs )'OU nelld. 
Wfl1e or call now to get a FREE c.a1aiog ol Slatlsties 
afl(f QuaMty con1rol soltware. 

HUMAN SYSTEMS DYNAMICS 

9010 Reseda Bl\ld .. Ste. 222 


Norlhrldge. CA 91324 


(800) 451·3030 (818) 993.a536 (CA) 

NUMBER CRUNCHER STAT SYS 
Menu·df1ven Mul11p111 & S111'.PW1se regresSJon. 
ANCNA. t>me series OlscriminanL clUS1111. and fa<> 
tor analys;s. Prinopli components. scallel plols. 
/\1stog1ams. Mes1s. conungeney 1ables. non· 
parametncs. lmpori e:<por1 dala. Spreadsheet. SO<l 
jl)ln, merge. Si'9. IBM PC/Macln1osl1. Ouant11y 

discounL NCSS-8 
a6S EaSl oilOO Nor!h. Kil)'S'lille, UT 84037 

801-54.tWIA45 

TEXT SCANNING 

ELIMINATE KEYBOARDING 

CONVERT TYPESET AND 


TYPEWRITTEN COPY 

TO DISK OR TAPE 


CALL 

MEDIA CONVERSION 


CORPORATION 
312-346-0102 

lnQIJlry 717 

UTILITIES 

''USER-FRIENDLY" REDEFINED 
Ooo'l la.ugh. Now ~ your P.C ·s ar"n'l lrlM<ly. ll's YOlA' 
own lallll Meei TneEMCEE. )'lllJr epplication manager 
R<!places DOS p<ompl Wo!h custom menus. F!uns pro· 
grams. balcn files and menu"- !19 lrw\ll$ of password p<o­
tl!IClion. Fast. lrienc:lylnlertaco 10< users. ~ul~ 
and c:on1t01 for system& manag..s ~ $49.95. Whal 
could be fMndlier lh;ln !hill? 

COMMAND SOFTWARE SYSTEMS, INC. 
1.a00-423·9147 or 1·818-707-7100 

PADLOCK/PADLOCK II DISKS 
PAOLOCK ~Ille U$llr _, a melllocl lcr p<a.ldflg 
prOIOCllOn egllnS unaulr10llled duploealion from DOS 
ccmmands '"· PAD LOCK II disks come p<eforma~ed
with l ongor·p~nl ancl oaizabon PAOLOCK 11 d1&1<s Of· 
fer supenor p<orec.lon Asl< abou1 our fiARO OISK pro­
l&eloon """ ulWISlal capalliity MCJ\llSA 

Gl.ENCO ENGINEERING 

3920 Ridge Ave . Arlingtoo Hts .. IL 60004 


(312) 392-2492 

SOURCE CODE UBRARIAN & 
REVISION CONTROL SYSTEM 

TUB~ keeps ALL "eo-sioos ol your program in ONE 
oompao hbrary file . even IM!h hundreds ol revisions. 
• 5 umes raster than SCCS • LAN compatoble 
• Free public domain MAKE (with sauroe) by L- Oyer 
MSIPC·DOS 2.x & 3.x. $99.95 + $3 S&H. VISNMC 

BURTON SYSTEMS SOFTWARE 
POB 4156. Cary, NC 27511 

(919) 469-3066 

DOS USERS . 

" S•ve time end lrnt,.tlon" - J .E. Poumene 


Still River Shell. Powerful lull screen Ille I dlrac· 
1ory man.ager. Faster and easier 1han DOS. Full 
range of features. PC/MS-OOS 2.0 +. 129 com­
plete. S9 shareware diskette. MCNISA. 

Bob Howard 
PO Bo• S7, Still R&v., IM Ou67 

617-456-3899 

AAMb•k or WARP-TEN· 11.115 
RAMbaK au'lomates the saving or new or chanv­
lld RAM disk tiles to Ooppy disks and/or hard disk 
subdirec10fies. WARP-TEN Is a programmable 
disk cache , PC, XT, AT, compatibles wilh 2S8K 
DOS 2.0 + . Introductory price is only 9.95 eac:h. 
(MN R&$. + 6%). 

Software Brewing Company 
P.O. Box 12094. St. Peut. MN 55112 

612-636-2727 

SUPERCOPY 
Tno mo11t EFl'ICIENT•INTELLIOENT·USER·FRIENDLY 
l'OWERFUl AUrOMA nc BACKUP UTIJ.11Y or Pf"'""'°" 
O<$ OICOl 1or IBM PCIXTIAT EXCLUSIVE 0f51C!i7T!i 
AM~L l"ZER/DtAG>IOSER FULL AurQW\ ric lOOCING 
CA.PA81LIT'YI Bt.n:..n HELP Wiln tul IMltU(llOftS in .. C'4k. tie 
no Vl$MACIOHK 

YETIWARE CORP. 

P 0 Box 21152. Md Town S•a~on 


New York. NY 10129 

OEAl fRS CONTAC T US 

1no.11ry 768 

UTILITIES 

BTrees with C Source 
These are powertul, porlallle, dl<p&ndable rile ubliry 
lil>rartes. Thousands ol programmers worldwide re­
ly on OUf quaily code. Alt source code included. no 
royally fees. works wi1h any K&R comparlb/e C 
compiler. 
• Biree only $75.0CI • 1SAM only 140.0CI addillollal 

SOFTFOCUS 
1343 S1antuy Dr . O..IMlle. On1a<oo. Cal'ada L6L 2JS 

(418) 125.oto3 

ZERODISK 
ZeroOisk runs dozens or . copyp<oteaed bus.ness 
pac/<ages from yoor hard ~ ..,r11ou1 lloppoes call lor 
the iatesl iS1 ol sollware ~ hancles. Nt~ IBM AT. XT, 
PC. OI oompalible, DOS2.0 or higlier. Zoro01sl< os revis· 
eo monthly lllld 1$ not copy pr~ected. S75 us Ched< 
or Cre<lll Cuc:rs acceped. 

QUAID SOFTWA.RE LIMITED 

45 Charles St. E. 3rd Fl. 


Toronlo, Ontario. Canada M4Y 1 S2 

(416) 961·8243 


MEDIA MASTER PLUS 
AEAO. WAITE. and FORMAT aver 60 CPIM d1sl<s and 
run most CPIM-80 prograrm on your IBM PC! Two pro­
gram package indvCles ZP<'EM. aCPIM·OO emulator pro­
gram tha1 lransk>rms Y<Nf IBM PC 1n10 a 1·2 fiZ CPIM 
2.2 compute<. $59.95 + $3.00 SIH (CA 6%) 

INTERSECTING CONCEPTS, INC. 

4573 Hea11>erglen C1 • Ste. IO 


Moorp;irk. CA 9302 1 

(805) 52'&-5073 


GENSCREEN 
f0< Mic:roooh Colio!llBM Cobol 


OeAl•11ts Cobol Source COOi For Your SCr••n 

So<liOn and oa11 Divisioo• Futm 


Genioeon IS ii pcM~Si,11 ,., P"OIJI*""""' p!'QQi,.Q ~ IQOI ~ 


""61.l• • tctHI" ltYllQI !bl Iii& ptOOL.ael "Cl"'I ~ CNilr'I e4IOr TM 

in fllM t1i 1\11" bough ""11 inttftclo..,. utAty 10 P'Odl.IC& 10!:J'liii ty1"41.: 

fn.'llJCabO~CDOo-~IMl~ ··gtnOf'IC:- OI'~ 

d&fl!Aamet '°' '(Otlfeoot~ Gen5o1Nf'1Savai&ll!1•b 
orly Hl.H llOOI 

Personal Computer Development Corp. 

POB 8$56. Warw>el<. RI ~1188-8~ 


(401) 333-8704 


PAL FOR SIDEKICK! 
P&BOMI Appointment LocalOf 8'Jlomallcally shows 
coming appointments. searchos your file. m,.nllllns 
t<HX> list. e-mtAtlple f~es. Resdenl alarm 1001 
Only S45 . Cheap at tWICll the p<1ce! 

PAL SOFTWARE 
Ste. 128 110 Groen S1 .. New York. NY 10012 

212-925-1843 

XENIX/UNIX 

XENIX/UNIX SOFTWARE 
TE1.lffERM·X Mui -User lelecommunicat•ons 
XPO Print Monag ..1spoo1.. 
XTX F~e Tra rlSler U*v 
X·MENU Sy11em Admon<Slro1'0ll U\>loly 

ll>CI Menu PacJ<aoe 
TELETERM·EM T......,al Em<Aator 10 1um yoo• 
MSOOSITRSDOS OTllCIO 1n10 a WOtkSlotoon 

Telexpreu, Inc. 
P .O. Box .21 7, Wimngboro. NJ 08046 

(609J 977.4900 

IUNE 1986 • 8 YT E 397 

http:P'Odl.IC
http:SOFTWA.RE
http:machir.es


SUN-ST 

Mono System 


(8MHz Turbo) 

199S 

2 Disk D·1.es. 640K RAM 

Mono G Ca•d • 12 TTL ~·on 1 1 cr 
Enharcej K€yC8ard • 135\11 PS 


P;ira1~I Pwt 1S·Mcrat 1e lo 4 T; f.'Hll 


,,-h SUNTRONICS CO.. INC. 
~ 12603 c..--- Blvd . Hawthorne. CA 90:?50 

FU!~R~~cs~s!JSIC 1s~"J~ r~~iEL$ 

~S9~e e ALL MAJOR BRANDS AVAILABLE! 	 Fi 
~. ~.:i~~ • THE BEST PRICES! 	 • ==""a""'M ""'=~Too-:"'.A.Y:-:-i.J 	"n=•..,..,RT=-::Yo".:".uc:-:1t:-:COM~ PUn '""u,.,..,st,,...,c:-:sm1M =-==

.,,..}<''. e TECHNICAL AND NOT-SO-TECHNICAL SUPPORT TOO! 

KEYBOARDS, SYNTHESIZERS, SAMPLERS, DRUM MACHINES, 
REVERBS, DELAYS, INTERFACES, SOFTWARE AND MORE. 

IBM PC PRODUCTS List SOie APPLE II SERIES PRODUCTS Ust SOie 
MPU IBM lntelface . ..... . . S 310 $223 Passport Midi 8+ Saft'w'Ore . . . 169 129 
TECMAR Music Card . . . . . . CALL! CALLI Passport Master Tracks .... 249 199 
Textures L ...... . ........ . 149 125 Passport Leadsheeter .. ... 149 109 
Textures 11 ................ 349 295 Syntech Interface 
Jim Miller w/Drum Sync ......... 129 99 

PerSOnal Composer .... 495 425 Syntech Studio 2 Sequencer 225 175 
SDA Pro Midi System .... . . 599 449 Yamaha Editors .......... CALL! CALL! 
Many More ·New' Products CALL! CALL! CZ Serles Editors & Librarians CALL! CALL! 

APPU MACINTOSH PRODUCTS Digital Sampling on the llE. . . CALL! CALL! 
Deluxe Music Const.Set ... 49 32 Commodore64/128 Products. . . CALL! CALL! 
Midi Conductor Interface . .. 89 69 KEYBOARDS, SYNTHESIZERS, ETC. 
Opcode 128/51 2 lnterfoce . 125 95 DX7/TX7 Programs(1000s!) S1ea. 
Opcode Mac PJus Interface 200 160 DX/RX 128 Ram Certs .... 125 95 
Opoode Sequencer\12.0 . .. 200 175 CZ Series 64 Ram Carts ... 89 69 
Marl< of the Unicorn 4 Track Recorders ..... . .. CALLI CALL! · 

PeJfo.rmer . . ........... 295 260 Studio Effects Devices .... CALL! CALL! 

Concertware Plus Midi . .. . CALLI CALLI Midi Keyboards ......... . CALLI CALLI 

Digital Sampler Editors . . .. CALLI CALL! Drum Machines . .. .. . . . .. CALLI CALL! 


ATARI, AMIGA, CALL FOR lATEST INFO! 

$299 SA.VE 
. CASIO CZ101 $200 

PROFESSIONAL SYNTHESIZER SO\.NllD. UPT04 UNIQUE 

SOUNDS AT ONCE. MIDt PROGRMMBLE.PORTABLE 


EASY TO USE - THE STANDARD ­
FREE AC ADAPTER & SHIPPING 

BOOKS ON MIDI, MIDI PRODUCTS 
• 	 Understanding .Midi · 82 Pages. . . . . . . 3.95 

w/Producl Guide 
• Howto Understand & Program the DX 7 . .. 24.95 
• Synthesizer Technique ........ .. .... 8.95 
Send cost plus S1.50 postage and handling lo the 
address belOw or coll tonfree to order 

ISPECIAL PRICE ON ATARI SYSTEMS! CALL! I 
FUTURE MUSIC IS THE ONLY MUSIC STORE 
DEVOTED TO COMPUTER ENTHUSIASTS & 
HOME MUSICIANS. WE HAVE MANY MORE 
PRODUCTS AVAILABLE. IF YOU DON'T SEE 
Vv'HAT YOU WA~T HERE. CALL US. 

MASTERCAAD AND VISA ACCEPTED 

CALL 24 HRS. TOLL FREE! 

1-800-FOR·MIDI 

FUTURE MUSIC, 1465 TennlnalWay. MallOrdersandCorresponde"ceto: Box 1090. lleno. NV 89504. NevadaCall 702-826-MIDI. Cust.service 702·359·MIDI: 9.9 POT 
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Y.N;<~ 

~~~ 

LIMITED EDITION 

Beautiful 16" X 20" 
Limited Edition Prints, 
each signed and numbered 
by the Artist. 

# B 

INTELLIGENT REFLECTIONS 

Fascinatlng ... And Unique! 
The two 1985 Byre covers shown above are now available 

as 16'' X 20" limited edition prints. Each edition is strictly 
limiled to 1000 prints. which are individually inspected. signed 
and numbered by the artist . Robert Tinney. These excellent 
reproductions are made lrom the original palntings(not from 
transparencies or photos) 10 ensure accurate color fidelity. 

Byte Limited Edition Classics are printed on select 100% 
cotton fiber stock.. This is a museum grade acid free paper. 
highly resistant lo yellowing and cracking: you will be a.ssured 
of a print which will retain its color and beauty for generations. 
Accompanying each print is a handsome Certificate ol Au· 
thenticity. which is also personally signed and numbered by 
the artist. and which certifies the quality and limited number 
of the edition. 

Price and Shipping 
The price of each Byte Umited Edition Classic ls $55: if 

1wo or more prints are ordered. lhe price of each isonly $45. 

-- STORAGE SPACE 

Byre Limited Edition Classics are shipped flal. and are guaranteed 10 arrive 
undamaged or be immediately replaced. In fact, if for any reason you are 
nor salisfied with your order. you may return ii within 30 days for a no 
questions asked refund. Your prints will be shipped UPS Blue Label (two 
day delivery), and will usually be shipped within one week of receipt of order. 

Ordering 
To order your Byte Limited Edllion Classlc(s). jusl dip out and mail the 

coupon bl!'low. If you prefer. you may call in a MasterCard or Visa order 
to Robert Tinney Graphics. 1-(5041272-7266. 

___________ $. ____ 

Ship To: ___________.$. _ ___ 

Name_·-----------­postage & handling $4($10 overseas) $____ 

Tot•I $ ____ Address _·-----------L. 
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~ MEMORIES 


ADD-IN BOARDS 
PIN-FOR-PIN COMPATIBLE 
EASY INSTALLATION 
HP 150 

WANG PC 

(All Versions] 
512K $660 
256K $460 
384K $635 
5 12K $750 

GFK 
Amandastr. 60, 2000 Hamburg 6 
West Germany 

Phone Telex 
(40) 4301051 2162272 

Dealers are invit.ed 
US 01str1butor: 

HyPomt Techno logy (216) 526 -0323 


Inquiry 406 

set up a complete
graphics workstation 

on your PC for 
under $100.1 

MicroPlol's enhanced PC-PLOT·HI graphics 
emulator soltware package enables IBM PC 
and compatibles to aPOear to a mainframe 
as a OEC Vf-100NT-52, aAetrographics 
VT-640 , aTektroniJ( 4010/401 4 or a 
partial Teklronix 4027. Over 12,000 copies 
are currently rn use WOlld-wide at major 
corporations, educadonal facmties. research 
labs and Independent consullfng firms. 

For more lnfonnal/on caJI toll free 
1-800-338·0333, 01\io call 1..S00-242-0333 
Give operator this ID number: 766-6501. 

--	 IM

659·H Part Meadow Road 

WestervUle, Oh 43081 614/882-478& 

Inquiry 226 

Maxell Floppy Disks 

Dealer inquiries 
invited. C.0.D"s 

accepted. C,all 
FREE (800) 235-4137. 

.Q 
P ACIFIC EXCHANGES 
I 00 Foolhill Blud.. San Lui• 
S1>n Lui• Oblspo. CA 93401 
In Cal. call ~8001592-5935 or 
~8051543· 1037 

Inquiry 254 

..,. jC¥.i4-· ...
"• ~.-.-

Sft>Ot,t-QrtuS ~··yq.11,e,,,.,."""" ...t.-.;h•.A.·w1'h~p..iUHr4J.-INtt' 
.n l ~vtJ'li(JUIC~b~......vW"'ht~(V1nl~ """~f'PIK"l?Y 
~Jl!Pi. _, t.UKJ ,oC,t ·"°"....,.. "'.,_~ .1/VI rwl1 rll.if.11r1H rM!P'"wn """*"" 1~ 
~-Q rt.,.. It. ottl.M~ ~ MUi ilft IJwil tr.llrv li.t:-. !\ ·'fl""Uf' ,...,.,.Git" 
h ......., ......,.. •hi. IJllHM4tR~~ !tom lhe Wtlff. Sp11M.Z-O f>I~ 
.t.o N< CD4Jt,, Ora .tnd W.'IN fut>c"°"" lull in. ~~lfd .-11•.;•t11,,.,...,. 
lA ~~IJIUliMl'l'"tfl"14.l~Spool,Z~~ ,,._.,,~~ l11m,.,.U.thll lr\t' 

~11~~:.~~~:!·;.~.=i~~~:==......... 

tWhlW!vt C.1blorl 1:ZBK• S77Y U•tC·'l301) J.t:l K•$:l!l.9 
Hncludi"- C..tb~~ t1;1K436' l$6K.o·S.:U'J 512K·S'IJ~ 

-srooto.loQ • LUI ft.UC NINllit tUfHl fOfl tu[ II~ PC ,,,...,<~· 
'""'twns~~"a.~ 11NU).V\Jtt 1111.,.-1uun1t:.NO 1tY'f)Ol;~R. 
l'.M~unlv~~·.-.1~-~-- ~...... Mrvtttw..trM'ld 
•lo-ftlit uw•111'ftrf~~~- ~H<i"°"" 1!16K 1• l,,ONlll:~ 
-~ ~.() 1kor 1..,it.--ft~ ~ 1tNWtUld"' Jh4• PC l'>"9"W 
urn. 1. oiJt ~"""!l....,•fKl'.tlNti.tm. c..11 ........,..~~~k l'toi; .. 
~ .H t.J.1'1il'*"lr'1"'h1 ~ Uff ~i.11 ,......., 

Inquiry 178 

SAFEWARE@ Insurance provides full 
replacement of hardware, media and 

purchased software. As little a.s $39/)T. covers: 
• Fire •Thefi • Power Surges 

• Earthquake • Water 0-d.lllage •Auto Accident 
For information or immed.iale coverage c:lll: 

1-800-848-34(19 
/11 OIJiowll l-614-262-0559 

~~) 

Inquiry 304 

TURBOLINK + 
" TURBO Pascal hackers will like this 
program." 

Jerry Pournelle 
Byte Magazine 

• 	 Add 512K of TURBO Pascal" to your code 
Call up to a memory resident TURBO 
Pascal modules from programs wrillen in: 
-BASIC, BASICA, Compiled BASIC 
-MS Pascal, C, MS FORTRAN 
-Standard, 8087 and BCD TURBO Pascal 

• 	 Add TURBO Pascal's 8087, BCD and 
graphic capabilities to other languages 

• 	 Automatically generate TURBO Pascal 
compatible inline machine code 

• 	 Use all TURBO Pascal variants in a single 
program 
For IBM PC and compatible 

sages Foreign orders 
S&H Included add $10,00 

VISA/MC: 1-800-835-2246 x 123 
KANSAS CALL: 1-800-362-2421 x123 
Inquiries alld Tech11ical lnlormalion (303) 971·0729 

PATHFINOE.R SOFTWARE, INC. 
P.O. Box 43, Lltlleton, CO 80160 

"TllllllO .....,~ ~ • •'!lille~ WIOtlnatk Ol llo<llnd lnlbigllooJJ 

Inquiry 2S6 

J PC/XT USERSI 
T COGTREE Udllcles by 

Cogl1ace .......• ..... .. Sl29.9S 
I LYNC by Norton·lilmber ... . S199.9S 
I OATAFlf.X by Oa1a Access . .. Varies 
I RM/COBOL by Ryan/ 

McFarland ....••.••. . .••• Varies 
I Universe by Omnitrend ...• S 98.50 
I Blue Macl by Cogitale ..... SS99.00 
I CadPower+ by Trilex ...... S995.00 
.I Soltext Teaching Aids •••.. . s 95.00 
.I PrintSet by Cogitate . ... ... s 79.95 
_r CogiTAPE by Cogit<ite ... .. . . CALUI 
I Antl-S1atlc Products . .• . .....Varies 

J Unlnterruptlble Power 
Backups .••.••..•.•.... •. Varies 

..r TeleVrd~ sorcware ......... CALLll 

m~~ 
"'A Higher Form of Software" 


24000 Telegraph Road 

Sou11111e1d, Ml 48034 


131lf lS2·23451Telu l86SBI 


VIWMASTERCAl!O ACCEPTED 
~aler Jnqu11res wetcomttl 

Inquiry 71 

TERMINAL 

EMULATION 

Softerm PC emulates over 30 
popular terminals including the : 
•DEC VT102, VT220 
• Data General 0200, 0410 
•IBM 3101-20 (block model 
• Hewlett-Packard 2622A 
• Honeywell VIP7801 . VIP7803 

Guaranteed Compatibility 
Call for free product brief 
$195 MC-VISA-COD 
For the IBM PC/XT/AT. DG1. NEC, 
Wang PC, Tl Pro, Gridcase, Tandy 

SBPl'RONICS 
7899 Lexington Dr.• Ste 210 
Colorado Springs, CO 80918 

(303) 593-9540 

Inquiry 314 

On board 6·10 MHz CPU , 20K RAM . 32K EPROM , 
two RS·232, 16·blt port , 5·counler/limers 
ex~ndable via Memory/FOC Board. 
M68K CPU Ibale llOardJ • • . _ •...S 89.95 
M6BK CPU A&T (6MHz) • . . . . . $495 .00 
MD512K Memory/FOC (bats tioard ) .... . . • .S 89.95 
MD512K Memory/FOC (IZBK) .............$495.00 
FOCI ttard Disl<. lnle<lace Qlllioo • . • . . • . . • . . .$150 .oo 
M68KE Enclollure w/pow1'r •upply ......••..••$2.49.00 
M68K Monit« EPROM 's . • . • • . .S 95.00 
M68K MacJO CrossAssembl.r ........••..... $195.00 
4XFORTH OS w/aS$emOler. edllor . .. . .$295.00 
CP/M 68X OSw/" C" tOllllliler ..........$395.00 

Inquiry J24 

http:l....,�fKl'.tlNti.tm
http:1111.,.-1uun1t:.NO
http:invit.ed


MONITORS 
Hilachl 14555... 525 Amoek 310A.145 

Milsutla/TTl . ... 109 Amdek 722•. 499 

r-IEC Multisynch . 542 PGS MAX 12.162 

Ta1ung 1370 . ... 449 PGS HX12E. 515 

Talung 1380•• . • 519 Taxan 620..385 

Tatung 1222A... 122 Taxan 640••495 

Thom 3638251. . 375 Wyse 620... 399 

Zenilh 1240..... 155 Zenilh 1230•.92 

Roland/12" / RGB/ 64012401 .:n . .. 299 

Thomsonm" / Color Comp/ Apple.. 139 

Satala/1 3" / RGB / 8001400/ .31 . . . . 529 

Mllsutlishi/Ouadram/Tecmar .... CALL 


MODEMS 
AST ReKh Hall-Card W/ Soft• ... • . 325 

Ar.char Volksmooem•..••....... .. 49 

Anchor Ex.press Half-Card W/Soll . . 185 

Hayes 5manmodem 1200. . ....... 368 

lncomm 2400 fUpgrallabfe 4800+ ). 399 

Novalion 212 Apple ca1 II. ... .. . .. 375 

Prac. Per. 1200 Half·Card W/ Solt ..155 

Prometheus Promodem 12DDG• .••• 195 

Promelheus PromocJ 12008 W/Solt. 218 

Racal·Vadic 1200V.••••.••••••.• 209 

Racal·Vadic 2400 Half·Card W/Solt.389 

Zoom HE 1n1ernaJ/Apple• .• •••••• .• 92 

Coo.ex/Ri:«in/UDS/Ven-Tel. . .• .. CAU 


COMPUTERS 

Altos 986T·80 Multiuser 5ys1em.. 10695 

Corona PPC400 Porl./2 Drives..... 1125 

Sharp PC7000 Pon.12 Drives •• .••• 1295 

Sperry IT /1 M/40M Hard Drive.... 2995 

Televideo ATl1 .2M/20M!Monltor .. 2385 

Wyse PC 1100/256K/ 1 Drive • . . ...• 965 

Zenith ZF138 Pon ./1 Drive•..••. •1195 

Zenl1h ZF148/256K/1 Drive•.•...•. 899 

Zen"h ZF158/256K/1 Drive••••••• 1399 

Corvus/Molecular/Panasonic . . . • . CALL 


TERMINALS 

Televideo 905.. 299 Altos IV ..... 385 

Tetevldeo 955•• 449 Ampex 210.. 365 

Wyse 30...... 289 Ampex 219.. 465 

Wyse 50•... . . 418 Qume 1016.. 293 

Wyse 85• •• ... 438 Visual 65••.• 425 

Adds/CIE/IBM/Klmtron/Litleny ••. CALL 


Citizen 1200. .. 179 

CUizen MSP10 .. 248 Canon Lazer. 1975 

Corona Lazer.. 2265 Oiablo 025•• : 519 

Epson FX286 . .. 549 Oiabto 635.. 1065 

Epson LX90... . 245 Ju kl 6100.... 345 

Epson L01000 .. 689 NEC PS . ..... 975 

Panasonic 1080.199 NEC 1'5XL . . 1125 

Panasonic 1091.235 NEC P7 ...... 585 

Toshiba 321... 495 Siar NX10 ... 245 

Toslliba 341 ... 795 Tally MT86 ... 425 

Fujilsu Color Printer/220CPS. ... . . . 495 

Ana(!ex/C. lloh/Oara Procl/Oume.• CALL 

Genlc-0m/Okldala/Televicleo/TI .... CALL 

Buffers/Gables/Sheer Feeders.... CALL 

Slands/Swllch Boxes/Tractors•.•• CALL 

Houslon/lollne/Roland Plotters .... SAVE 

Houston/ Kurta/Summa Digitizers . . SAVE 


DISK DRIVES 

Apple Compallble Floppy Drives.... 121 

IBM Compalible Floppy Drives . • , .•• 89 

IOMEGA Dual 20M 8erl\Oulll Box . . 2995 

Tandon 20M Hard Card... . . ..... 6fi9 

Seagate 20M Hard Drive Kit. . . •.•. 439 

Seagale 30M AT Hard Drive ••••.•• 695 


OTHER FLOPPY AND HARD DRlVES 

Archive • CDC • Corvus • Gamma • lrwin 

Maynard • Micro Scl • M itsublshi • Priam 

Panasonic • 5hugan • Tallgrass • Teac 


Tecmar • Toshiba • Western Digital 


Inquiry 75 

AST Rampage PC ......... . ..... 298 

AST Six Pac~ Plus/ 64K.. .. . ...•• 212 

Six Pack Clone/Game Port/OK... ••• 99 

ATI Graphlu Solution . .• • • ••...•• 199 

Hercules Color Gard........... .. 143 

Color Card Clone .. ............... 95 

lnlel Aoove Boards•.•. . ......•. CALL 

Orange Grappler + (Apple). •• .. . . . 69 

Paraclise Modular Graphics Card . .. 235 

PC Monochrome Graph (Par Poni .. .. 99 

PC 576K RAM Board (OK).......... 67 

Ouadram V1!92 EGA+ ............ 389 

Sigma 400 High Hes Card...... . . • 455 

Taxan 555 High Res Carel .... .. . : • 189 

Tecmar Captain/OK .••••. . . ... •• 119 

Microtek/Orc,hicl/PersySllSTB ... CALL 

Prac . Periphera1s/Thesys/Vu1ek.. CALL 


WE ALSO CARRY 
Maynard Mouse W/Sollware. ..... 122 

lnlel 8087-2 Coprocessor Chip ..... 152 

Keylron 5153 Keyboarel/fouch Pad . 265 


Disk Controllers/Joysllc k$/ labels 

Power Supplies/Surge Protectors 


Cables/Graphics Tablets / Light Pens 


VERY lOW PRICES FOR BS/ DD DISKS 

lnqulry 55 




Outstanding prices on computer 
accessories for your computer and 
workstation. Our catalog features a 
wide selection of quality products 
to meet all your accessory needs. 
Call or write today to receive your 
free cata log. 

LINTEK COMPUTER ACCESSORIES 
POB 8056. Grand Rapids, Ml 49518 

(616) 241 -4040 

Inquiry 187 

Get the who1e 
stoiy. on.v:sterminal em ·on. 

Tu find out more about somvare 
that lets your PC emulate 
TEKTRONIX"' 4105/6/7/9 and 
DEC VTJOO"' te.rminals, 
call or write: 

Cl GRAFPOlnT 

Inquiry 146 

DATA ACQUISITION TO GO 

INTERFACE FOR ANY COMPUTER 


FREE IBM SOFTWARE 

Connects via AS-232. Fully IBM com­
patible. Built-in BASIC. Stand alone 
capabi li ty . Expandable. Battery 
Option. Basic system: 16 ch. 12 bit 
AJD, 2 ch. DIA, 32 bit Digital 110. 
Expansion boards available. Direct 
Bus units for many computers. 

(201) 299-1615 

RO. Box 246. Morris Plains, NJ 07950 

ELEXOR 


~PROF E SSIONAL~ 
nl\ HANDICAPPING SYSTEMS' ­

• PRESElNTll D BY PROl' l'.SSOR JONES • 

FREE CATALOG 

1 1* :~ ~.~~ !~,~~ l :;~ ~: ,~ ~~1~:~ ·r~;; ~11~;·~::~;~ * 
nr111 Coro 11 .~ n,1111 s,1o1orm1 

lnqul.ry 276 

1.1!~1.ROSE DATA SWITCHES 
,._" IL1.CT•01111:1 

SHARE COMP\)IOra,. printera.. 
any per•llel Of aarl•I deYlce: 
ELIMINATE coble •"1lppln; 

tt~C~ INEXPEHSIYEwey to n~W6(1j
r] 	 COMPATIBLE w iU'I 

1_11 Qomputvq, 

Bu1lnnus., Scl'IOOlls, Hames 
WE ALSlO OFFlOR o

.::1111!.!iilliloOif"!:=l D11a 81.1 llGr$, !win• Ori111•f'I, 
MOdoms. Pro1«olConq0:1ri, 
~rmlatl • S.ri1~ Con1111 rto.r1, 
C.bln. Com1P111teq:, Prl'1•1r1, 
OiP O riva. end more. 

At!TOMA HC • C..,.ETAKH it oie•I fOf • bU$inMt O< 
Kiiool to W r1 " prif1 tor or m.udom emong many c;omputoq.. 
Operetio11 Is lutly •utormiUc with no 101'...,.r1 requh".O. 
Par.111!1 or S!dlJ 4 cnaruwil'I - ms 8 ch;1nne11- $'3i5 

1-MNUA L ~ ttAAOSWtTCH l1 operated wtlh th• flip or• 
awitc:h . 2";2 and 2;.& modeh allow 1imuU111eou• comnwn­
fcatlon. 
SOlial 1:2 · SSS 1l• · S 9!1 2:2 · $109 2:4 · $169 
Perallel 1:2 . ug 1'4 - $1:19 2:2 . $119 2:• . $\9'.j 
l ED •nd spike ~eetron on serial models add $20. 

COO~ AC TIVA 1E0 - P0Af£A conn1M:•1 OM i=or.npu;ter ID 

~ur~'r..e;r:zr·i~ :;~~~~~=a~~:~"'ne,,':?;;;•L 
Bufttr optlOll 14K .. '$ 100 2'5&tC ... $250 

REM01E . TE.UPATH COf11111CH mlllllpl:e c:amputera ID 
mumpie petl!Phetlb. A. Mlee'lot11 each e.omput-et °" temilnal 
cttoos.es 1.1p 10 .c perlpil.fnt9 and displays bl.1$.y 1:1:11u..1. 
• '4 • S.f!l5 4;1 • S7115 '°""l"' • Sl9. --==,,.,..te_ .. __==== 

ROSE ELECTRONICS (71 3) 993·7573 
P.O. 8011: 1·42'11 MC AV.IA AGCeftlMI 

H011$TOH. n: 71174 D•.... lftqulMt 1Mtltd 
CALL US FOJI ALL YOt!R IHTEllFACE HEEDS 

Inquiry 298 

LOW COST UNI VERSA L 

PROGRAMMER KITS 


• NO PERSONALITY llllOU..ES REOUIREO 
ON LUE IE.LP AND IE1lJ sa.ECTION 
~ BOARD 110/220\/ POWER SUPPLY

• FAST PROGAAIAllNG illOE AT 6\1 \ICC 

• ~AL~B~Ns~~lR~~o~ :If?.:~~~ 
" SOFTVARE DRIVERS FOR MOST PCs 

SU'PORTS ALL 5\1 EeRONS. EEPROlllS 
ANO INTE'L MICROCOl!l'UTERS 

~r~~ sm ~~~D S2i~ 
VISA & MASTER CARD ACCEPTED 

B&C M ICROSYSTEMS 

6322 lioJAVE PB. SA" ..b5E CA 95120 
P>iONE 1qo01ss7- 7685 TELEX q995363 

Convert What You Have 

To What You Want I 


Inquiry 349 

6800 Family 

Inquiry 377 

UNIVERSAL 

EPROM PROGRA MME R 


• NO PERSONALITY MOOULES REQUIRED
" ON LINE 1£LP AND liENll SELECT ION
" ON BOARD 110/220\/ POI/ER SUPPLY
" FAST PROGRAMMING MODE AT GV VCC
" BUILT IN EPROM ERASER II/TIMER
• GANG PORT FOR FUTIJU: EXPANSION 
" SOFTllARE DRIVERS FOR MOST PCs 
" SUPPQRTS ALL SV EPROMS. EEPROMS

AND INTEL MICROCOMPUTERS 
tq09C- 33 s5q5 1Q09C- 3Q S695 
DRIVERS S35 SHIPP ING $6 

VISA & MASTER CARD ACCEPTED 

S&C MICROSYST E M S 

6322 MOJ AVE OR. SAN Jose CA 95120 
PHONE Iqoai 997- 7685 Ten.ex (1995363 

Inquiry 127 

http:cttoos.es
http:lnqul.ry


Your System/Controller should fit you 

like a good suit. 


LET MICROMINT 

CUSTOM FIT YOU 


Whether it's suits or system controllers, 
you can't buy off the rack when you 
need a custom fit. 

That's why Micromint individualizes 
its system controllers to meet your par­
ticular needs and budget. What's most 
important to you? Software compati· 
bility? Speed? Everything on one 
board? Economical computing power? 

1/-1 : "/ want software 
compatibility." 

Solution: 
THE SBlBO 
COMPUTE A/CONTROLLER 

The SB180, only 4" by 7Y2", offers a 
ZBO compatible CPU runn ing at 6MHz , 
256K bytes of RAM, up to 32K bytes 
of ROM, two serial ports, a para llel 
port, ZB0/ 6800 1/0 expansion bus, 
and an ind ustry standard 765A·com­
patible disk controller for up to four 
disk drives - any combinat ions of 
3l'2', SY." o r 8" drives. The 58180 is 
based on the Hitach i H064180 CPU, 
a m icrocoded CMOS chip wh ich pro· 
vides high performance, reduced system 
cost, and low power operat ion whi le 
maintaining complete compatibility 
with the la rge base of standard CP/ M 
software. 

58180·1 w/BK ROM mon;ror. . $369.00 
58180·1·10 w/BK ROM monitor, 

BIOS source and 
Z-system ..... ... $418.00 

fl-2: "/need speed." 
Solution: 

THE ZB FORTH 
SYSTEM/CONTROLLER 

The ZB FORTH System/ Controlle r is 
only 4" by 4 '1.'' and includes a custom 
masked ZB vers ion of the FORTH 

language with a full screen editor, 
casset te 1/0 driver prim it ives, EPROM 
programmer primitives, and other util· 
ity words. It also contains up to 4K 
bytes o f RAM or EPROM, an RS·232 
serial port with selectable baud rates, 
and two parallel ports. Additional ZS 
peripheral boards include memory ex· 
pansion, a smart terminal board, serial 
and parallel 1/ 0, real time clock an A/ D 
converter, and an EPROM programmer. 
It's perfect fo r data reduction and 
h igh speed control applications. 

BCC21 w/utilities ... $225.00 

#3: "Let me have an entire 
development system on 
one board." 

Solution: 
THE BCC52 
SYSTEM/ CONTROLLER 

The BCC52 is a new stand alone single 
board microcomputer which is bus 
compatible with the Micromint BCC11 
/ BCC21 ZB System/ Controlle rs and ex· 
pansion boards . The BCC52 fea tures 
the Intel 8052AH·BASIC micropro· 
cessor which incl udes a ROM resident 
BK byte fl oating point BASIC inter· 

For a System Controller suited to 
your needs, give us a call. 

preter with extensions for process con· 
trol work. It contains sockets for up to 
48K bytes of RAM/ EPROM, an "intel· 
ligent" 2764/ 128 EPROM programmer, 
3 pa ral lel ports , a serial terminal port, 
and a serial pri nter port. 

BCC52 ... $239.00 

#4: "Give me lots ofeconomical 
computing power. " 

Solution: 
THE BCC11 BASIC 

SYSTEM/CONTROLLER 


The ZB BASIC System/Controller is 
nearly ident ical to the FORTH 
System/ Controller but contains a tiny 
BASIC interpreter, up to 6K bytes of 
RAM and EPROM, an RS·232 serial 
port with switch selectable baud rates, 
and two parallel ports. Add a power 
supply and terminal t o start program· 
ming in BASIC or machine language. 
Programs can be transferred to 2732 
EPROMS w ith the optional EPROM 
programmer for auto-start applications. 
It can also use any of the expansi on 
boards mentioned under the ZS 
FORTH System/ Controller. 

BCC11 ... $149.00 

Addit ional information on peripheral 
board$ and OEM pricing is available. 

Order Toll Free 
I ·800-635-3355 

In Connecticut call : 1·871 ·6170 

~ 

~~ 
~T 

MICROMINT, INC. 
~ 


25 Terrace Drive 
Vernon, CT 06066 
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N E W LOW PRICE S! 	 NEW LOW PR I CES! 

650074LSOO CRYSTALS 

6500 8500A74LS125 .36 74LS260 .4674LS1DO .14 ALL STANDARD VALUES . . . . 1.0074LS2ee .36741.S129 .3674lSC! I .14 6502 ....... .. 1.99 	 6502.A • • .. . • .. U9

74LS213 .7674lS132 .3614lSCJ2 .14 85CM ••••••••• 8.79 	 6S20A . .. . . . .. U9
74LS215 1.9674lS133 .46741S03 .14 6505 ........ . a.79 asm ...... .. u11
DoKa 74LS27!1 .3674lSl3S .36741..S04 .14 &507 ....... .. 9.79 6532A .. . . .. . . 9.M

74LS2llO 1.1!74lS137 .98741S05 .16 8520 ....... .. U9 654SA • • .. . . .. U9

74LS283 .54174lSl3' .36741..SOI .16 8522 ....... .. 3.99 6551A ..... . .. UI

74LS290 Ml7ClS139 .36COMPUm 741.S09 .16 &S32 ....... ..
74LS293 .767Cl.S145 .96741..SIO .14 u:6545 ........ . 6500 B
PRO OU CTS. 74LSl47 .96 74LS29!i . M 74LS11 .19 6551 ....... .. S.89 	 6SOZ8 • . . . . . . . 5M


74LS141 J6 74L.S291l . M 741.S12 .19 
14L.Sl3 .36

Inc 74LS299 '-'67CL.S l51 .36 680074 LS323 2.467CLS153 .3874LS14 .24ORDER TOLL FRF.E 1 MHz 	 68800-· 	 74 LS32A 1.6117CL.S l54 1.46741.SIS .24 
74LS352 u•74L.Sl55 .A6 CRYSTAL CLOCK OSC. 74LS20 .16 6900 .. . • • • .. . 1.89 2 MHz m 	 74LS353 t.1974LS1S6 .4674lS21 .20 6802 .. . .... " 4.89ALL STANDARD VALUES •.. . 4.89 66800 . . ...... 4.8974LSl57 .34 741.$363 1.2874lS22 .20 6803 ... ... .. . 11.89 

68902 .. .. •• .. 5.89ms1sa .28 74LS11114 1.8174lS26 .20 6808 . . . . . . . . . 4.89 
74LSi27 .20

(800) 68809 . . . . . . . . 6.8974LS365 .361'LS180 .28 6809E • • . • . • • • 5.89DIP Switches .. .. . . 79~74lS181- .36 74lS3611 .36~ ' 141521 .24 6809 .... ... .. 5.89 68809E • . • • • • • 6.99 
14LS3D .1 6 74lSl62 ..44 741.S367 .36 81110 ......... 1.89 	 68810 ....... 2.99


74l.S3e8 .3674lSl83 .3674LS32 .16 6120 • • • . • • • • • 2.89
IE 538-8800. 68821 • •.• ".. 3.&974LSI04 .46 741.5373 .1614LS33 .28 6121 •••.•.••• U9 68840 ....... . 14,n 
74lS165 .M 741S37• .1614LS37 .24 8828 •••.••••• 13.89 68845 .. . . . ... 6.49741.Sa77 .761'l.SIM JI!a. 	 14LS311 .24 6840 • • • . • • • • • 5.99 

1CAL1fORNIA R fSIDfNT S I 14LS40 .18 68850 . .. . .. •. 2..89 
141.S42 .36 

74lSl68 .94 74lS371 1.12 6843 • • • . • . • • • , 8.89 
741.S385 l.M74lSl69 .SC 6844 ....... " !G.19 
 6800074lSl70 .M 74LS3'6 AZ 741.S47 .56 6845 .. . • • • . .. 4.89 
7415~1111 1.0074L.Sl73 A&~ 	 74LS41 .&II 5847 .. .. .. . .. 10.89 	 6800H . . . . . . U9(800) 74LSl74 .36 741S393 .76741.S49 .ll6 6850 .. .. •.. . . 1.89 68Q.17 ........ 12.89 


74LSl75 .36741.$51 .18 7•1S395 1.116 
141554 .II mL: :::::: ;~ &&cse . .. .. .. . 1•.8974LS181 1.46 7'LS:l99 1.116.... 68652 •8862 ......... 10.89 · .... .. lW
7CLSl99 U 6 741555 .20 7•lS42• 2.96 
74l.S83 .116 

a 848-8008 7'1.S447 .9274LSl90 .46 ORBITAL SYSTEMS: 6875 " . . . . .. . 6.89 lia61 .• " " • . 8.119 
14LS73 .21 74LSm .46 74lS490 1.46 6880 .. .. • .. .. 1.49 	 68784 .. • .. . • • 15.89 

741,S&2.4 1.8274LSI02 .66~ 	 741.$74 .22 EXTENDED IO· CDI. Cini I• Appia 111 6883 " " " ... 21.89 68768 ........ 16.89 

74LSl93 .86 14~ .es741515 .28 64K to 128K Upgrade;2-Yr. Warranty Pt.II Z·BO74LS645 .esw 14LS!6 .28 74LSl94 .56 
74LSl9S .56 741.stea 1.4674LS78 .36 Z-80 Z-80.*. (contlnu.d)74LS669 1.2674LSl96 .5674LSl3 .46 z.eo (CP/M) CARD, for 1,,1111+. Illz ~- Z!O-CPU .. .. • • .99 Z!O....DMA. . . • • U9741.$670 J674lSl97 .5674LSl5 .46 Compatible wllh all Apple CP/M zeo.crc • .. • • . 1,49 ZllO....PIO •• • • •• 1.7974LS221 .56 741.$674 9.$8741.516 .20RAMS Z•DART ..... 3.19 .zaoA-SID/O • • • • U974LSt40 ..66 741.S682 3.14141.$90 .36 UleUme Wananty . .. . ........ 69.95 ZBO-DMA . • • • • • 3..89 ZllOA-SI0/1 • • • • 4.89 

74LS92 .46 
STATIC DYNAMIC 741.$91 .86 74lS2.41 .&II 74LS613 2M ZlllH'IO . • .. .. • 1.59 ZBOA-SI0/2 • • • • 4.W74LS242 .156 74LS604 2.182114L 200ns . .99 4116 20DWI$ .35 ZIO-SIOIO • . • . 3.69 	 ZBOA-51019 • • • • 4.8974LS20 .15674LS9ll .38 7•1M8S 2.182D16 200n:t .99 4116 150as .45 IBM ACCESSORIES ze.o.s10t1 • • .. . 3..8974LS611 1.1874LS2!14 .5874~ .464164 20DWI$ 1.052018 150M 1.35 Z80-SIOl2 •.. .. 3.69 Z-808 

HM6116 P 150M 1.35 
74LMft 2.18741.$911 .46 74LS245 .68

4164 1S0ns 1.20 ze.o.s10t9 • • .. • 3..89741.$783 21.96741.$107 .32 74LS241 .B8 8087-3 5 MHz . . .. . .... 124.95 	 Z808-CPU • . • . • 3.59

HM6116U' I$On$ 1.45 41128 16-0li$ 4.95 74LS24.ll .66 8HS9S 1.36 Z808-CTC • • • • . 3.59741.$109 .34 8087·2 8 MHz . . .. ...•. 139.95 Z-80A Z801H'IO .. .. . . 3..59
HM6164 P 150ns 3.35 
Z-6132 3DOn1 10.89 41258 150ns 2.89 74lS249 .96 81LS911 1.38741.$112 .26 

41~ 121111s 3.89 74LS251 .45 81LS97 1.36 Z80A-cPU • • .. • 1.49 	 Z808-0AAT . • . . 10.89741.$113 .32 80287 1 MHz ......... 179.00
HMS164L.P \50ns 3.45 4418 150ns 3.95 811.S98 1.3674LS253 .46 Z80A--cTC .. • • • 1.69 Z808 SI OIO •.. 10.89msm .32 
HM8164LP 100n9 12,45 4464 150ns 6.95 74LS257 .3674LS l22 M 80286. . . . . . . . . . . . . . . . . 99.00 ZSCA·DAflT . • . . 4.89· zao s1on ... . H>.t9 

7'LS123 251.$2521 2.48 
74LS124 2.llO 

74LS258 .46"46 Power Supply, 135W . . . . . 89.00 
Monochrome Graphic Card . 119.00 POWER SUPPLY 

EPROMS Memory Card . . . .. . . . . . . 1 39.00 (Switching) 
2516 450M 2.95 

74LS259 1.18 25LSU69 2.48 

2732A 250ns 2.95 Multifunction Card..•... . 129.002532 350ll1 3.75 2764 4SOns 2.95 +12¥ 0.4 All, 

2708 450nl 2.95 
 2764 250ns 3.45 	 ATCrystal: 16,1 8,20MHz . ... 4.95 - 12¥ 0.3 a11,2716'5 490n9 1.95 27128 250ns 3.95 

2716 450n1 2.45 
 msa 250ns 6.99 	 + sv 5.5 All• 19.95 
2716'1 350ns ·2.95 27512 250R9 29.99 MACINTOSH UPGRADE 2732 450M 2.95 MC68764 450M 15.99 

2732 A-2 200M 3.95 
 MC88766 350n9 16.99 (PARTS ONLY) 

12Ht1 5l2K . . . . ....... 50.00 
Consists of: 1161 41268. 1&011;8088 I 8086 111 74F253; UPGRADE (l7) l6·Pl1 SICktll 


V-20 .. . 5 MHz . . . 13.95 
 8000 8200 (conunu..:11 ReslstOIS and Capacitors ALSO INCLUDED 

m 	 8031 .. ...... us 1253·5 ........ 1.79 
SOOS • • • . • • • • 1.45 	 1255 . • . .. . . . • • 1.59V·20 .. . 8 MHz ... 19.95 

' 8039 . • .. • • • • 1.89 8255-S . " .. ". 1.79 APPLE ACCESSORIES w 8-0eOA • • • • • • • 2.89 8257 . .. .. • • . • • 1.99- HlghSpeed 1986 
8(185 .. • .. • • • 2.35 8257-6 " . . .. . • 2.29 Parallel Printer Card ....... 49.95
u 8095A·2 .. • • • 4.89 1259 . . .. . • . . • • U 9 
8098 .. • • • • • • 7.89 &259-6 " • • .. • • 1.99 60·Col.card for Apple II+ ... 149.95 THE IC MASTER 
8097-3 • • • • • • 124.95 	 8271 .. .. • . • .. • 4li5I DP-25 Solder Cup BO·COI. card for Apple lie. .. 69.959oen ...... 139.95 11m ......... . 4.19 
 Your ticket to fast and easy8088 • • • • • • • • 5..95 	 11274 •.. • • • • .. • 4.19Q. Cooling Fan ............ . 38.95 

8089 .. • • • • .. 39.95 	 &m • • .. • • • .. • 209 

1279 ...... .... 129 Power Supply .....•.... . . 69.95 IC selections 
8100 1127~5 .... .... 2.19 Joystick . .............. 29.95
8212 •• . .. ..... 3.19 

8131 . • . . . • .. .. 2.90 8213 . "....... 3.19 
~ 

AF Modulator . . .......... 13.95 

1155 . • .. • • .. .. 2.35 8214 . .. . • • .. • • 2.79 
llSH .. . . . . . . U9 '1186 • • . • • • • .. • 3.19 Disk Drive Full Height. .. . 159.95 

l lCIHOll, mu IL JPllE 111" ..., ·um II+ " ...8156 • • . • • • • • • • U9 1287 • • .. •• .. . • 3.19 Disk Drive 'h Height. .. ... 129.95 1Qdtmarlc$ ol anu COI NTEI. ll C.8115 . . . . . . .. .. 26.19 8288 . • . . .. . . . . 4.79 ., 
e1eH . • .. . • .. 2&.H azea . • .. . . .. . • 19,119 Controller Card.... • ...... 49.95~ UV ERASERS 1292 • .. .. • .. . • 12.aO HOURS: Mon·Fri. 7 30 to 5:0016K Card .• .••.•.•. ...•. 39.958200W QUV·T8/1 .... . . . $49.95 Z·BO Card ........ .. . . .. 69.95
IW 8300 VISIT OUR RETAIL STORE 12.112 .... " .. "2 ECONOMY Model 211J19 8303 • • . • • • • .. • 1.798203 ........ .. 


ZJ18 8304 •• . • • • .. . • 	 1.79 2100 De La Cruz Blvd 82115 •••••••••• 
1.JS 11307 •• .... .. . • 	 1.711&212 ........ .. 
 * DISKETTES * Santa Clara. CA 950503..59 ll3oe •• .. . • . .. • 1.79 

1216 ........ .. 
8214 ......... . 


1,15 11310 .. . . • • •• • • 	 2.29 BULK 	 (408) 988-0697 - 2.09 113 II • . . . • . .. • • 2.29 
11225 .. . .... . .. 1.59 
11224 ........ .. 
 SS/DD .. . .. 25/$17.25 ALL MERCHANDISE IS87008228 .•.. .. ...• 3.28 DS/DD .•... 25/$19.7 5 8237 ......... . 4.78 8141 .......... l.&9 
 100% GUARANTEED8231·5 .•.•.•. • 5.29 170 .• . ....... 6.99 
 AT ~l1k1 . . .. . 25/$50.00U9 8749 ..... . .... 9.M 
1243 . . .... ... . 2.39 8155 .• " . . .. . . 16.89 
8238 ......... . 


3V2" •l1k1 ••• 25/$50.0012.50 ......... . 

8251 ........ .. tn 80000 
 ALL DISKETTES HAVE A • Erass1 15 EPROMS In 20 mlnut•a 1251A •.... •... 1.li8 801&H ....... 4U9 
 DoKaFULL 1 •YEAA WARRANTY • PIHllc Enc toa.ur• 1253 .••• ••• •. • 1.H 14188 ......... 4U~ 


9 Male, Female, Hoods. . . . . 99t ea. 

.. ·; . 7 

' 

NEW LOW PRICES! 	 NEW LOW PRI CES 
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http:25/$50.00
http:25/$50.00
http:25/$17.25
http:74LS24.ll
http:74lS2.41
http:74lS181-.36


Bullet-286 8-MHz 
80286 XT Motherboard 
• Faster and more compatible than turbo 

expansion cards 
• 9 times faster than XT, 65% faster 


than AT 

• Completely XT hardware and software 

compatible" 
• Up to 1MB onboard RAM with no 


wait states 

• 10-minute, scrll'Mlriver-only installation 
• One-year warranty 

Matchalld lntetnational 

1240 f'l . Van Buren. Un~ 108. Anaheim, CA 92807 


(714) 63~3382 


' flo:ept IBltFIOM ~ 


Inquiry 203 

NEC PRINTERS 

(1 Year Factory Warranty) 

Pinwriter PS .... . .... $ 925 
Pinwriter P5XL .. .. ... $1100 
Pinwriter P6 .... . . . .. $ 445 
Pinwriter P7 .. ....... $ 575 
Elf 350/360 . . .. . ... .. $ 380 
3510115/30/50 . ..... . . $ 715 
8810115/30/50 .... ... . $1040 

Optional Forms Handling 
Devices .. . . . .. .. . . CALL 

QUALITY PRINTERS 
8415 Cement City Road 
Brooklyn, Michigan 49230 
Phone: 517-592·3749 

Inquiry 287 

11111 Slljl ~19• l'mlsial lalai 

II' -.,11H lalial. Sltjlpor dJMr w1t11 

bipolil Wlndlfll!S. 2$ Ollmsl15'nl1. Y.- l 

2.1• Qroulld $111~ 'Wilb helical fol· c:;:~~'f!m 

lower oroove € • 0.182" pitch. This is ..-.. 

•• exlrem•ly hiOh aocu1acy ..sembly

oood lo bell~• lhan 50 microns absolul•. Ball bearings, 

5.5Qmlcm lnfrtla. lO oz. in. hold"'9 torque (ii 400 ma. 

New. nevor used . Dnwer l.C.s: 3717 for P.W.M. Micro· 

•f'llpirlO •llow elficienl use Of any supply YOllage up to 4111> 
O.C. llottr lftd Tin LC.1lnctodl11 dill Wetl 

· · · · · · · · · · · · · · · · · · · · · · · · · · · · S14.95 

Inquiry 61 

4 aN h~If;; as ua . 
Diskettes 


I {8'). I 

SV. " OS/DD wilh hub ring <111d sleM. 
factory warrantei!d. packaoed in SO's. 
Shippmg Extra. Oua!llity 50. 65C each. 

Thesame 15¢lo~· prict 
our l'Olum~ 
copying cath 
customers poy! Q•r· 1m 

Wit sell 31/z " & 5'/~ " disks-all 
types, major brands. Call toll lree: 

1·800·321-4668'" c--·303-23<-067,
l'LSA, M.lillRCAJID. OR COOACCEl'ftD 

131S·F Nelson St. 
Denver, CO 8021SALF 

Inquiry 14 

PORTABLE ADDITIONS 
PORTABLE DISK DRIVE $229 

3'h ... ball. oper.. TS·DOS. IOOK Sf()(age 


24K RAM CHIP lor Tandy 200 SB9 
BK RAM CHIP fl)( Medel· 100 S29 

ond NEC 8201 . . .3 lor $79. 6 lor $149 


SIDESTAR tor NEC Starlet S399 

I 28K Ram Disk Cartridge 


SIDECAR fl)( NEC PC·8201A SZS9 
4 banks ot 32K In one cartridge 

CALL TOLL FREE 1·800-732-5012 
Call/: 805·987-1742 
Canada: 604-856-8858, Aus/ralla : 02·419-8899 

tlfl/!JPURPJ..E VISA MIC & 
f/JaCOMPUTING AMER.EXP. 

420 Con$1/lu llon Me., Camarillo, CA 93010 

Inquiry 280 

ff#ANSI­

CONSOLEtm 

The ln1egnucd Coll$Ole U1ili1yTM 
All 1he liulc things IBM forgo•! 

for IBM-PC, XT, AT&: clones. 
• 1.2 to 3.0 llmes faster DOS & BIOS 

screfln writing
• more escape seouences !hall ANSI.SYS 

: =::~!~:1W~~,71Y:aoe 
• compa!lbHlty wlPC & AT soltware 
•lull EGA suppon 
• 255 character typeanead oulfet 
• Increa se key repeat raw 
•no scroll b!lnll for some ad<totors 
•VT 100/52 emulation 
•auto dual scteen disable 
• keyboard induced b1eallpo1nts 
• window sup.pen 
• 5uppon for 50 lint> clisprav 
• many many mo1e lil t1e features 

400p M:umal ('4.•/ ,111') 1.•:;i:iel & di!ri t S7S . m juo,,I 
S'h:ar<."'\\'tH C' dii,,k S.Z:S. f\1, 1.h.•'\;,:' r ~bcd in J.,.( •• fl urlll 

Fc.,ro:.ry S-6. pg. 2:R2 and in I.mt" June SS. 11tt. Jt. 

HERSEY 	MICRO CONSULTING. INC. 
Box 8276J ~ Ann Arbor, MJ 48107 
(313) 994-J259 x525 VISA/MC 

Inquiry 154 

IMPORr DIRECT 
SAVE30-X. 

llll'lllPICU WINI llNIT •N.,. 
1-4 5-49 50+ 

PHT $1181.M ··-· ti••512K AAM (Opto I Mon 8olrd) 
1.2 MFlOPl'I' • FLOPPV &llAllD OISJ< COllTROll.ER 
AT KEYBOARD • C'LOCK WITH BATTERY BACKUP 
195W POWER SUPPl.Y • DOS 3.10 & MANUAL 

SAMPLE 5-49 50+ 

PHT CILll $11MM •nllM $1•• 
SAME AS ABOVE WITH COLOR MONITOR AND 
COL0Rf6RAPHICS CARO 

SAMPLE 10-99 100+ 

PHTDlll _... •·• ...... 
640K RAM, 8D88-2. (4.77 MHZ or 6.66 MH2) 
3110K FlDPPY • KEYBOARD • MONOCHROME/ 
GAAPHICS PRIMTER • 12" nL HIGH RES MONITOR 

PC-IT $111.• Siii.GD ...... 
258K RAM - 360K FLOPPY • KEYBOARD 
MONOCHROME/GRAPHICS/PRINTER CARO (Her­
Qlles Ccmp.J - 12" Til HIGH RES MONITOR 

llllEI 
1-49 50+ 

u ..Rtm •• •·•
II' .. llt 111UUL V. llJllT ... ..... 
D ll •1 llTElllL V. 111111 •n1.• MIL• 
" 1..1 .. """ ••••• • •••• 
ar n •111RDUL •me •11• -.. 
&JM m muUl.• IRC WllM ..... 

lllllllUL Pm PllClll Fii TllWll 
10-99 100+ 

PHl'Gm 111111 (SIC* XT BIOS) '14.71 ...... 
..... llPPL, ..1.11 ..... 
....DP CLUE Ill ..... ... 
•DlllllAftlll:/PH (Hete eoinp) SIUI ...... 
IDIUll .... ... 
R9ft •• cun1W1 ..... 
.. 11111111 

...... ..... 
If" T1l lllN IEI IOllTll SIUG ...... 

lllHTA&.11111: PC II DllYU Pll.11 $111M 

$14.11 •••••"" 	 .........
ICUl•lllT 
.. flllUT ...... .,.......Ml llPll1' FU ...JlllllTIT+ll!I ........11111. UllU CUT, U. Ullll 

•11m11 
SAMPLE 1o-49 50+ 

a.1rT1l•• ............ 

IHl4" CILHlll 8111• $Zll.N ...... 
a111M11• ................
•7 14" HLll IH 
.II HllT711x• 

llJ U UBH ·Pima&. LllT 
10-99 100+ 

......... 1111111 ...I lllT ..,... $71.11 
twf....Tllllt.n/UllU ......... 
'llllHITIUIJCAlll.tm ,,_ .,... 
IUI •lllHllCI (AST& CGmP1 $11.ll .... 
..1111... ..... ... 
- .....,.. (Hayescmip) .., ................c.. ....•.. 

MlmllllU(Cenlnricl2:1 or1~ "1M .... 
UmTCl IUIDI .. •fRI ...... WIM 
&r mUllfWll& WI ..,_. ...... 
"..,......11 ... • ... 
14 •"'MALll/llllTILIMI ......... 
lfl UIEPAUWl l/ICAID $411.M SIJIM 
• 100 UNIT ORDERS MAV BE SCHEDULED OVER ti .MONTHS 

ACS IMPORTERS 
5311 DERRY.AVE, UNIT A 
A80URA HIUS, CA 91301 
HOURS 9AM • 6 PM PST 

11111 ...1• 
TELEX: 299353 POST UR 

JUNE 1986 • BY T E 40S 

http:llllHITIUIJCAlll.tm
http:COllTROll.ER
http:Fc.,ro:.ry


'\Nhafs New at "The Source" of the 
lllBctro-mBchanical componBnt3 

AMERICAN DESIGN COMPONENTS? for the hobbyist. 

W e warehouse 60,000 
items at American 

Design Components ­ ex­
pensive, often hard-to-find 
components for sale at a 
fraction of their original 
cost! 

You'll find every part you 
need - either brand new. 
or removed from equipment 
(RFEI in excellent condition. 
But quantities are limited. 
Order from this ad, or visit 
our retail showroom and find 
exactly what you need from 
the thousands of items on 
display. 

OpenMon. - Sat.,9 - 5 

THERE'S NO RISK. 
With our fu ll 90 day wa rr anty 

cmv purchase can bt:! returned for 
any rc<Json for full c redit or refund 

Orlqlnally dasig™>d tor u.e In Atari coin­
opereted games. Contains 3-gun color 
tube, locus and brightness controls. Aa. 
qu1ros external X·V il'll"JIJ>, 250·0 ·24V 
transformer tor pGWer. May be use<I for 

96 TPI 
OS/Quad 

Tandon #TM55­4 
ltemt1904 $79.50 ea. 

ot 2 for $150.00 
.108 CFM 
MUFFIN 
FAN 

115VAC/60Ht .. 21w .. 28 amPS. 
3100 APM . !)-blade. aluminum 
housing, sleeve beerlng. Cen be 
"'°"nted tor blowing or exl\eusl. 
Dim .: 4' \\• • sq. x 1 Y, • deep 
Mfr. - Aotron 1030173 
lt.oml5493 $10.95New 
ADAM REPLACEMENT 
KEYBOARD 

21 user-defined keys. 7 ·llin con­
nection. ASCll 8 -bit 5"riel output. 
OrlglnaUy desigt>ed for tl\e Adam. 
Olm.: 15"Wx21>\'H •61>1' 0 

FULL HT 
96 TPI 

OS/Quad 
Ta ndon #TM101-4 

It.em #1901 $99.00 ea. 
27 CFM 

MINI .. 

FAN~ 

115\/AC/60 Hi. Low noise lel/OI 
Ian. Can be mounted tor blowin\I 
or exhaust Fits ste~rd 3 1>1 • 
relay reek. 
Olm. : 3 y, • sq. x 1 l/. • deep. 
Mir. - Torin TA 300 
Item #1873 $6.95 Now 

48-KEY KEYBOARD 

Replace the membrane keyboa-rd 
on yOUt Tln'Mlxl Sinclalr Z·B 1 / 1000 
with 1hls brand new '"big co.m­
puter:· keyboard from Teiras In· 
strumants. Simple 10 inst an -
complete in51ructioos and sche­
matic included. 

MPI 52S UB~ Compatible) INTEGRATED CIRCUITS 
5 % H FULL HEIGHT 
DISK DRIVE 

Double sidedldoubl11 den5ity. lul 
neigh! drive. 48 T.P.I •• 80 trecl(s. 
Item 17928 $79.50 New 

2for$1 50.00 
COMPUTER 
TAPEDRIVE !ForAdaml 

.....--..-.._.... 

Serial format. Sea"'h BOIPS -
RelKl/Write 201PS. 12V mot0t, 
6\1 k>Gic, 8 & 9 pin CDnnl!Ctor 
cat.101;. Origlnoly d8Signed for 
the Adam. 
Dim: s·w x Jl/."H x 4· deep 

Item 16641 $9.95 New 
ADAM PRINTER 
POWER SUPPLY ll.lnaarl 

im[1 
&I~-
' Wlflllfe('ll·DIJJJ.. 

OC Output: - 6V @ 200 ma. 
+5V@ll amps 

+ "12\/ @ 2.9 am?S 
+ 1BV [inductivel @ 1 emp 

lt>pul: 11 &V/60 Hz. 

~StJIS
TMS9928AN 

Video DiSPlaY Procenor 1 5 .95 
MC68A09EP
6-Bit MicroprOC85S<lf 
(E:xtem Clock) 

P821>5A 
Programmable Periptloral 

l nlerl~ 
8259A 

Programm bl-e l:nterrupl 

5.26 

5.75 

Con1roller 2.49 
Z8530PC 

Multl·Protoeol Serie! 
Controller IUP072011 34.96 

Dynamk:Ram 
4118·2 

18384 x 1 200N .S. 
4816 

18384 x 1 200 N.S. 
Stalk:~
2114-41> 

1024 x 4 450 N.S. 
6187P-6 
1&384~1 as N.s. 

EptOmJ 

.99 
4.00 

.99 

8.00 

2716 2048x8 4&0 N.S. 2.24 
2732 3096•84SON.S. 2.45 
2784-25 

819 2 xB 2SON.S. 
2764-3 
8192x8300N.S. 

2764-41) 
8192" 8 450N.S. 

Mlt:l'Ol:Olfll'Uf« 
68701 

3 .00 

2.75, 

2.45 

8·8it wlth EPfom 15.00 
l'INu call w for 74XX, 74SXX, 
741.SXX. •nd 74HCXX. 

12" COMPOSITE 
VIDEO MONITOR 

oscilloscopes, reprogrammed tor game 
use, or modmed with the use of external 
11ert1c:al et>d tw>titO<'ltal oscillators to a 
rasl.or seen disph1y ·or TV monitOf for 
compuler use. IJBM Ootl1P tiblo.I Trans· 
formar supplied. 

1--A"'"D_A..;.1~""'-em"'-c.;..;' ~'"'44"'",;"-P-UT--'-$E=9R..:9"-K0:.1 ~=-l..;.N:.:.ew""-" Item 18843 $19. 9 5 New 

Green phO<sph0<; 40/80 column, 
1000-tine resolullon. 18MH1 
bandwldtl\. Compata>le wlth IBM, 
Apple, Conwnodor•. and more. In· 
eludes external transformer for 
Ol"'ratiofl on 11 S VAC & video 
ceble. Mir - Elstoo Etec. #OM30 
lteml8802 $29.95 Newlteml6712 $5.95 New 

Chassis Dim: 11 •w • 4" H • e·o 
1tem 16642 $14.95 New 

PUMPS ­ COMPRESSORS - BLOWERS - MOTORS - POTENTIOMETERS - COUNTERS 
TIMERS-RELAYS-VOLTAGE REGULATORS - POWER SUPPLIES 

BuM 1t vowself from wbassembli9s. No 
w lri"ll necesoary !just plugs together). 
Hook·UP dlegrem Included. lnclddas: 
Koyl>Oord, 2 ca:ssene digital data drives, 
2 game controllers. power !l\lpp!y. all 
memory boards, ond one cassette. Is 
capabl" of '1lnning CPIM, l\as bou flt•in 
word proces:sor. 

!tam 67410 $ 99.00 lcomplatal 

500 VA MICRO­
COMPUTER REGULATOR 

406 BY TE • JUNE 1986 

STEPPING MOTORS -
for ROBOTICS 

Precision s1eppers wllli increments from - ( 
1 to 7.5 degrees. Spoeds uP to 5,000 stops. 

hom 
No. 

5431 

Stop DC 
AnOle Volta 

Stflll Dim-lorl• 
Torquo H x W • 0 (In.I 
ozlln 11 Body 21 Shah 

17• ll1'4x1Y.x1 
211 • ~ 

5272 1.8 1.3 200 ll4l\dlax 4 1>1 

6269 7.5 9 

5 275 1.e 1.8 

• Calculated 

21 'iii dia. x P r., 
36 111~,Lx2Y.dia 

2] l\ die. • lo\ L 
72 11 2'!.olx 2'1\odlo 

21 l\ die. x Y. L 

Mfr. •PmNo. 

N.A. Phil ps 
A82310·M2 
Sigma 4 742TD· 
200F1.3 
N.A. Philfips 
882916 
Superior Elec. 
MO&Hf'.62018 

16272 

Price 

21$ 9 .95 

21 59 .50 

21 17.95 

21 37.50 

#5269 

#5276 

STEP UP-DOWN 
AUTO-TRANSFORMER 

3.6 KVA wilh tips 11: 100· 116· 
120/200·208 ·220·230 & 240\/. 
Ideal 10< boosting low fine ll<llt· 
1111"· or for use In converting 1 15 
to 230V ond 230to11!>V. 
Dim.: 7'H x e·w x 51>1 • delll­
Mfr . - H\fde 13575 
lteml8006 $69.00 Nwv 

AMERICAN DESIGN COMPONENTS. 62 JOSEPH STRE.ET, MOONACHIE, N.J. 07074 MINIMUM 
ORDER 

$15. 
YESI Please send me the fol1owing items: D My check or money order is enclosed. 

1t11m How 0 Charge my credit card. 
No. Many7 Description Prlco Total 0 Visa 0 Master Card 0 Am.ex Bvt•·66 

Card No. 
Exp. Date 

Sl9notwe 

Telephone; Area Code Numbar 

Name 

AddteSS 

Inquiry 21 

Yi HT 

1- ; 
,_.J .. 

(ASCH 75­KeyJ 



Vfea ture 

BIG disks 
for flle,s 

User· Tra nsparent 


Security Features Included. 


Golden Bow Systems 

Inquiry 144 

• Table based B bi1 C<OSS·assembler 

• 	 TableS/Source files included for: 
1802 6W2 8048 COP400 
3870 6801 8051 ze 
8096 6805 8085 zeo 

• 	 ModifvlC11ale tables lot mos:1 8 bit mlc:ro:s 
Creato y°"t own lnstruc1lon sets 

• INTEL. MOTOROLA. TEKTRONIX outpul fo<malS 

• 	 Use w ith any E.PROM programmer 

• 38 J)8ge manual. full instructions 

• 	 Aveilable in the following disk form•u" 
S"' JSM·PC l>C/MS·OOS 2....0 °' gtHl'flf. compatible_1 
5... APfll.E 1•, 1r.e CPrM·80 ISoi'tcerd), COmpt-'ll.blH 
8" SSSD CPIM-80 1280 ""'~' 

$9995 US S12995 CON 

0.0• atd OtdcltS! fftCkl6o c.ard' nc1., rwr.nm on card,. •XIJirv da1-.. 
lllCl"l~lilll't. NCH• Sc!oU. rHic:len11 Kid I01' ,._ tH. 

Inquiry J59 

72 Digital 1/0 

• .a;.... . .·.. . ­•k . 

PXB-72t 
Parallel RxpanslOn Board 

• For IBM-PC & Compatibles 
• 	72 Digital 110 Lines 
• Simple Programming 
• Uses One Expansion Slot 
• Fast Delivery .,.5 
(j)QUA TECH, INC. 
478 E. Exchange St. Akron OH 44304 

(216) 434-3154 TLX: 5101012726 

Inquiry 234 

RS·422 

Communications Board 

• For IBM-PC/AT/XT and 
compatibles 

• Dual RS-422 serial interface 
•Programmable to 56k baud 
• Differential drivers to 4000 ft. 

IT\ $345.00 
'V QUA TECH, INC. 

478 E. Exchange SI. Akron OH 44304 
(216) 434-3154 TLX: 5101012726 

Inquiry 283 

• Multi-user Database! 
• Pow erful! 
• Multiple Operating 

System Compatibility! 
• Attractive Dealer 

Pricing! 
• Full Dealer Supportr 

0.Jl.Jfk.>x •'Ji a 1r._1dem.~rk of o.~tl1 Arct.,~S 

Dealer Inquiries rnviced 

24000 Tele<]r<1pr1 Rood 
Sou1hlield. M1ch1gan 48034 USA 

13131 352-2345 

Inquiry 72 

64K•128K•256K 

DRAMS 

80287-8•80287-3 

8087-3. 8087-2 
8087-1 
BI T TNER 

3E: 

ELECTRONICS 

899 SOUTH COAST HIGHWAY 
LAGUNA BEACH, CA 92651 
(714) 497-6200 
CALL NOW FOR FREE CATALOG 

Inquiry 42 

Inquiry 40 

ORDER TOLL FREE 

24 HOURS EVERY DAY 


aoo..662..2686 
----HARDWAK---­
- - ---COMPUTEllS---- ­

IBM Compatible 

256K Rom (Expands lo 640K) 1 year warranty 


DtlAI. FlOl'PI' SYS1£M•••• •••• •.• ••• •••••••.•••••••• 649 

20M8 HAAO DIS!< SYSTEM . .... . ......... . , . .• ••• •. 1049 


ATARt PANASONIC, OUVETTI OOMPUTEllS••. • • CAU. 
--MODEMS. BOAllDS, DlllVES--· ­
l'rtrcom 1200 Infernal••• 175 AST-·•..•..... 359 
~ 12008 •••• 319 SIKPakl'IJs 3&4K . • __ .•• 279 

1200/2400. _. •. 3891579 Imel olbove Board••...•• 289 
Roca! Vodle 1200 ...... 239 PlradlM 5 PGll 354K.. •_1119 
Pracllcal -1200.•. 1211 J.Rotn 2/3 .. . ..... 148/199 
Qlurill 2400 .......... 439 J.Rotn 3~T ...•••....•• 211 
Gel10a Spldnlm, • • ••• , , 279 TICllllW Cqll<*I :!UK .•. 219 
WadEBA+ •••.•...•••. 399 6 fllnctlol1 C...d 38-4K... 179 
l'llodlsl Mo4*11s . ...... 269 384K Aom CO"d _. ••••.•• 99 
TClllOll !SSS ........ . .. . 169 20M8 Hard Olsk l(lt. .... 479 
5Vna Color 400 ....... 469 EGS)'card 20M8 . . .. .... 749 
M0no GJGplllcS Co'd•..•• 109 SlgmG One AHi Tope•• ,. ,559 
Vkllo 7 Vigo .......... 409 ' "'"' 558 .... _.. .. .... lOll 
AST llfSnpagt ... . ...... 309 DolaSllltld XT JOO •••• _. 369 

- PRINTEllS, J>LOnERS a MONITOllS ­
EPSOH-~ Jolocle15. DOT MAlRIX • DNSYWllEEI. .••••••. CALL 
CllllDll t.ms leam .... . 2115 llOllSICI DXl'· lDI l'llllllf, .509 
CHIZlll 1200 .......... 175 llM10n IMI DMP.29 .•• 1150 
ClllZlll "'....... 35•••.• 4.25 AmClek 310A. ...•••...• 149 
~lDI0..••.... 199 -8001722 •.. 4191519 
f'ltnalonlc 1091 ••••••.• 249 NEC 1280 TTL Mooo. •••. 119 
PlrllllOlllC 1092 .••••... 319 NEC 1401 Mlllt~Sync.. •• 549 
PlrlCllClftlc 1592•.•••••• 449 T111tan 6101620 .••• 3H/399 
- PSOO .... . ..... 731 Tllltan 630/640 .... 455/519 

~---SOFTWAR~---~ 
--1\CCOUNTING & DATABASE- ­
IP! Ai:a1111g/Mod••. llVlll 309 Manog"1g Your tilOllty ••• 110 
_,_, . ..... 289 dlosl Ill ""• ·· ........ 38i 
Iott To 8oll°' Aoctng ••. 209 - · •.••• •. ..•.•..• 711 
()pin ilpllmlJlilocille ... 389 llleft• ........... .. . ... 59 
SllT GL PR or Job COii .• • 2.49 Rweiatlon.. .... .. ... .. 549 
SITN'orAll(-) ... 189 PFSRl.. R.,.i ... .... 149 
-~1111Pmmor2 ... . 559 Qt A1+ 25eK ••• •• 2051239 

SPllEADSHEETS It INTEGllAJED SOFTWl\llE 
Ullutl !llmPlfOn'I ..•••.• CAil smart SN SjSt9ln .•••• , • 489 
F!amtwolll M.......... Jet IWlftPlan 2 .. 0 .......... 119 
~CGIC 3 .. ....... . . 209 !llllCic TWfn............. 89 

--- WORD PllOCE~NG---
VG11n11t.. 3 . .. ....... t 55 PfS wrtt1 • PIOCll. . ... ... 82 
~Word ..... .... 229 l*tllimalt ............. 2111 
Word Ptrf9CI 4., -.. -... 225 a.rltlmall -·•.•• 2711 

- - ---GRAPHICS----­
~ ........... 219 ln'A"Vllloa , ....... ... . 280 
ll1tfQ«gplllcs WI Pict .... 221 Mlcrosoll CJlall 2 ..• •. .• 170 
F!...ll!Ct .......... ... 209 Dr. HQIO Uw/ !400" •. _ . . 119 

---UTILITIES It LANGtlAGES-- ­
ll.lllO l.IQbnlnQ ........ .. 57 Rlntrbl ••••••••••• • .. ••• 112 

MlaDloll PIGIKf 2...... 239 Fasntodl ............. ' 11 5 

9.lpflJllClllCl .... . ...... 209 ~ . •. ....•. , .•••• 37 

Tlintl~ 2. ............ 259 Tt"'91lllll Sldoeidct••• •••• • 39 

Tnie llllllc........... . .. 95 W..clllws ............... 59 

~ cCorl!lll• .... 239 fll»-Up Dtisk141 ..... .... 55 

..,_ Rlmlll ....... 205 Desqtftw .......... . .. . 50 

Mllcnl AIMmlll• ........ 90 Plolltr ..... . ...... . . . .. 77 

Qllctc llaslc••••••••. .••• 83 XlrM ....... . . ....... , • 31 


Coll Toll Free 24 hrs Every Day 
800·662·2686 orders only 

Im Co. Olderl. Tech Support Ptlc:e Quotee. lnlo 
•11-66&-9350 9-5 pacific time, m-t 

Coll or Write for Free Catalog 
l'l\T9t: (!IO FM RH CNdl ColliL) ~ Matle!Cara. 
CGlllWta-a, PMoncl Cfteckl wllll 2 WIL hold. 
QuoHed P.O.'t. Ca. retldenll odd ICllM lax. 
~ UPS DIOWI0'2'1o I* orde<, $A min. ME lorSW 
OIOM- ~1111111. UPl~l*Ofder, $6rnnFllff 1or 
SN ardlll - S1llOO. P11ntM. Monllofl. Dllk D.... 
oampulell - Call foe chalgel. 
All PIOCalOll ,._wWh lul """"C1'111ei. ,_a. CMllob4ll1v IUblecl 1(1 Change WllllolA .-e., 

THE B AY 
THE THE 

BEST BEST 

PRICES SERVICE 

584 CASTRO ST. SLm: 487 SAN FW>NOSCO. CA 94114 
o dMso'I a MCSS. inc. CorrQutei & Soltwae ~ 1ir1ce m1 
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Inq ulry 11 3 

~)
l.mwstf'nn•bp1l 

' on 1\1 ll.ild l'rndut ts 
llff l lllf 11\~K\\/I 

SS-OD OIY •58x (lesser qiy add 3%) DS·OD 

s.25 · s1 o1 
5.25 96TPI s1 92~§C

'1 52 3.50./135TPI' '215 

DS·HD96 TPI (For lhe ·AT')" . . . . . . . . . . . . $222 

'Pre-packaged In 3M 's Fllp'n'Flle for S4.lbox 
5160 8.00· SS·SD W/Wp
'1 14 8.00' W/WP '2°5 

3M Head CleaningKil • . • .. . • . • • .. .. .. S699 

: .~: ~~~ri-d~~- •.~ ~~~~ .ll~~~r- ~-~ ~~d55~~30 
DC-1000 ........................ 51235 

OC-300XLP . . . . . . • . • .. • • . . . . . . . . . s19oo 
DC·600A .. ..... .. . ....•........ . s2010 

SUPER SPECIAL! ~ 
3M BulkDiskettes 5.2s· os-oo 50 ~ 

UFmME WARRANTY 
SS-DD Oty 5Bx (lesser qiy add 3%) OS-OD 

5.25" Oty SO (10/8x) 85C 
3.so· 01)' 50 (5lplasliccase) 5229 

OS-HD lor 'Al' Oty 50 (101Bx) s1 99 

75~
s1 19 

BASF diskettes are factosy packed in boxes ol 10 with 
T sleeves. user IDlabefs and write.protect tails. 

[lesser Oty add 10o/1) DS·OD 

75c5.25' Qty 10 BX 
(volume cllsoounts available) 

5169 3.50'1135TPI '229 

OS·HD for the 'AT' . . . . . . . • . . . . . . . . . . s2o9 
, , • Incred ib le Value • 
Hl I[ K M,1dc b y a lc dd111q 

' • rnagnct 1c med ia m<1nufa c lLrn'1 
' . LIFETIME WARRANTY 

11 l 11 

100 500 1000 
.53 52 .50 5.25"will ub_ring . .62 .52 .59 

1.52 1.50 1.48 3.60"11 35 TPI . " 1.86 1:83 1.80 
5.25' DS·HD lor Ille 'AT' ....... 1.72 1.65 1.55 
1
' "" ('()LOH lll~l\ETTJ·: !-1 11 ""'" 

I l 'oi" 

I II 

55c 
RIBBONS 

5.25" Wlhubring 
STORAGE 

£pson MX 70/80 • • . . •2., Amaray Media Mare • . 1800 

Epson MX 100 .. '3" Disk Minder 11·75 ... '&.. 
Okidata SO:S2/83J9219311• Micro Disk Minders-36.'&" 
Apple ImageWriter . . '3" Plastic Library Case . . '1 '" 
lUUIS: VISA. !llsi!rCird, Am111c1D UJllts! C.O.D. ~* S.UO . I'll> 
..i• MelS ~ ?'4 .imr11. l'O$ ~pld ham QilJIOr<llioos raled 3A2 
OI lld!OI. ~·L 1116 sdr!lols on Net 30 Asis. ll'O, APO. Al< , HI and 
Pfl Old8l ~ 5' "lio ales 1u Olruide Ula/II !linimum Oldei m.oo. 
$111,,.NG; Minill!Ulll $4.00 IDt 100 01 tMt ~ or Iii$! ~ paainds 

l'1IU FllEE ORDER llllE: 

1·800·523·9681 
• FOIWOO. UO NIOOIRU 

1-801-942-2273 
n DISKCOTECH 

0 1$1<.CO TECHNOLOUIES NC 
• • l I J >J,_ ' ~I I o r ~ 1 ' ' • I 

'"41 -~ • llM ( P '>1r.1" r ..... I 

408 B YT E • /UNE 1986 

Phone 21Jel28!5•25211 
COO. Visa. Maat..-C.ud Tel«J< 910·333-8171 

T~- C"IM, tJIOh.tl_..•~W,, M~ Cof:pord'°"'" ()wlD.

"""°' .... 
Inquiry 291 

. -
' ' 

... . ··... 
• For IBM & Compatibles 
• Flexible and Inexpensive 
• Mone_y Back Guarantee 

An RS.232 Break-Out-Box 
at a Fraction of the Cost. 

68(\f\o Software 
Quelo® ~~ Development 

~ Tools 
Olltio AeMmbler Paekeoeo -'' Mo10J011 compodble. 
Eeel'I peckl.ae •nch.Pdn 1 m•"Gro 11umb&er- llnkerl 
1oe1101, Obf*CI llbru~an, utlllllH lor producing 
llOMabt• - · h 1tntl.. Indexed IY""' manu••• 
and prOduc•• S·IMOnll, lnlll ne•. IXIM dld TEK ...... 
UNIX COFF and eymbOI crooe relerence.. Po"a blo"°"""' wrlllen In "C" to 1vollable. l1 nu been j)Orted 10 
• •-'l•W of m•lnlram.. and mlnlo lneludJ119 VAX. 

68020 Assembler Package 
For CPIM·88. •eeK • nd MSIPC-OOS . .......$ 160 

68000188010 Assembler Package 
For CPIM-80, ·86. ·88K Ind MSfPC·OOS ••.. .$ MS 

68000 "C" Cross Complier 
For MSIPC· OOS bV L.alllc., Inc. 
Wm1 Ouelo ll8000188010 A1Mmbler P•ekoge $1095 
Wllh Quelo 68WO AoMmbler Pa.cl<ago •• ••.. $1250 

ca11 P-alrlclr Ad..,.. loday: Quolo, Inc. 
24114 33td W. Suitt 1173 
5ealll&, WA USA ~1 119 

• Free Technical Support 

Ii\ Fast Delivery 
\.V QUA TECH, INC. 

4 78 E. Exchange SI. Akron O H 44304 
(216) 434-315'4 T LX: 5101 012726 

Inquiry 285 

RS-232 Multl-Adlpllr Baird: 9 LED's !or slgllill 
monilorlng. 24 switches to open any line (ex:cept line 
1). 20 Jumper wtres aUow re-wirlng to any am· 
figuration. 1 male and 1 lemale connector. Onler 
direct! Only S59.95. All r.ash orders l)OS\paid. (IL 
res. add 6% sales tax). We Acoepl MC, Visa. Free 
Illustrated cali!log ol RS·232 lnlerlace and tesUng 
equipment. Phone: 815-434-0846 . Make checks 
payable to: 

8&8 !!!.Slt!!!!!F.! 
P.O. Box 10088, OTTAWA, IL 61350 

Inquiry 35 

PICTURES THAT THINK 
Boxes & Arrows~ Is an IBM PC·based 
block diagram editor and computing 
system. If you are looking for some­
th ing more than a spreadsheet, Boxes 
& Arrows will let you combine compu· 
tatlon with pictorial representation. 

• AulomaUc box It llne drawing 
• Labels and algebraic formulas 
•Any printer, any display 
• No llmlt to d iagram size 
•Call or write tor full details 

Inner Loop Software 
5456 McConnell Avenue 
Los Angeles, CA 90066 

(213) 822·2800 

lnq!Jfry 161 

OC8000 

11111 tTTi 

EXPANDS PC 
PERFORMANCE AT A FRACTION 
OF NE1WOIUCING cosr 
• Adds four to eight serial communicafion 
ports to IBM PC, XT. AT or compatibles. 
• Standard RS-232 or optional RS-422 ports 
for in~d transmission speed and distance . 
• Supported by Xenix, Multi-Link, R'fCS, QNX. 
and olher multi-user. multi-tasking operating 
systems. 

STAR GATE TECHNOLOGIES, INC. 
SUI~ lt9 

l)IOO Curtis Blvd. • EutLth. OH ­
C.111: (216) 9~ll-j922 

Inquiry 328 

WAVEFORM 
SYNTHESIZER 

• 	For IBM·PC/XT/AT and 

compatibles 


• Generates user-definable signal 
• Up to 2000 points per envelope 

Ii\ $795.00 
'V QUA TECH, INC. 

478 E. Exch ange St. Akron OH 4-4304 
1216) 434-31!f4 TLX: 5101012726 

Inquiry 286 

http:peckl.ae


- -.. = = -­-- - ­ -­--- ----- -&I- -
· FUU IBM PC-AT* COMPATIBILITY! 

- ­-~ 
~­..... 

·FOUR MEGA-BYTE RAM CAPACITY ON MOTHERBOARD/
USING 1MEGA·BIT DRAMS. 

QUANTITYDISCmMS AVAi.ABLE FOR 
QUAUFIBJ DEALER, OEM, utlVERSITY 
AflJ CORPORATE ACCOUNTS. 

Extended Memory Ca~lty! 
Full Four Mega-Byte 
Ca~city on Motherboard! 
(Use; 2561< °' NEW 1 Maga-Bil OnwnsJ 

D ATIAK·286· FULLY ASSEMBLED (LESS ICS) . ....• .$499.95 
0 AT CASE 100% COMPATIBLE ............. . . . ......1129.95 . 
0 AT PCM'ER SUPPLY 192\N... . .... . . . . . . . . .. . . ... . $129.95 
0 ATTAK-288'" TECHNICAL REFERENCE MANLL-'L . . ..$ 29.95 
0 TURBO-SCOPE'" AID BOARD ...•.. . ...... . . .. .....$ 99.95 

100% SATISFACTION GUARANTEED. 
10 DAY MONEY BACK GUA~ANTEE IF 
NOT COMPLETELY SATISFIED! 

"IBM and IBM PC-AT are llademarks ol lnlema!ional Business Maehines 

HIGH SPEED INDUSTRIAL 
GRADE COMPUTER FOR: 
•Scientific 
•Engineering 
· Industrial 
·Medical 
·University/Education 
•Artificial Intelligence 
·Etc., Etc., Etc. 

80287 Math Processor 
(Sama as PC-AT) 

Runs Intel 80286 at 
6,8,10&12 MHZ! 

Board Size: Standard IBM-AT• 
Dimensions: 12 inch x 13.8 inch 
with 6 mounting holes to fit all 
AT compatible cases. 

ATTAK-286"" evaluation board kit 
highest quality multi-layer PC 
board with full assembly 
instructions and lists! 

IUNE 1986 • BYT E 409Inquiry 6 



Epson Printers List SALE 

Homewriter Pm ter ....... . . 1249"" ... • 19&°" 
AP-BO Printer ..... ...... •37900 .•.. CA.LL 
LX-90 Printer ....... .... ....... 1329" ... I 22100 

RX-1 00 Printer .. .............. 1499"" ... CALL 
SQ-2000 Ink Jet Printer .... 1229500 '1579"" 

~all Toll FREE 1-800-245-4122 
Epson Printere List BALE 
Spectruml.X-80 .... $ 299"" .... I 21900 

LG.aoo Printer .... $ 79goo .. .. I 54900 

HS-80 Ink Jet Pr'1t:er .... $ 449"" .... I 33goo 
DX-10 Oaisywheel .... $ 299"" .... CALL 
OX-20 Daisywheel .... $ 459°" .... CAU 
DX-35 DBisvwheel .... $ gggoo .... CAU 
Comrex Hi9fi Speed 
CR-420 Printer .... $219500 

. ... 11449"" 
Hf.SO Four Pen 
Plotter .... $ 599°" . ... CALL 

Th- Prlcee Are Goad For M•il Order Dept.Ol'lly 

P.C. Computer Brokers Inc. 
3879 East 12Dth Ave. 
Thornton, CO 80233 

(303)450-6727 

Cal Toll FREE 1-800-245-4122 
410 BYTE • IUNEJ986 

OIAl.1111 tNO T£D. 

l54.9oo• F.O.B. SANTA mA 
~ 'ICllCIOO•AOOfti.AU.I r.a11 

PC HORIZONS , INC. 
1701 E. Edlngetl Siii. AS, Sanhl Ana, CA ll270l5 

171C)958-53111 

Inquiry 252 

HSC·fl28 Vldeo Ttnnln•I Card 
80 by 24 Alpha·numerlc video dl•play 
ANS I X3.64 commanel set 
TTUCMOS serlal port (50 to 38.4K baud) 
Off card llne drivers (RS-232, Fiber opllc) 
IBM PC compatable keyboard Input 
On Scre&n configuration ullllty 
100 by 1om~. 5V only, 200mA 

HSC.9128vldeotermlnal card $12.9 
HSC.9128 with RS-232, cables $159 
HSC.9129ksvboatd s 119 
Amdek 300G Vlelao monitor (Green) $139 
Amdek 300A Vleleo monitor (Amber) s 1~9 

PO Box 10588, 
Greensboro, NC 27404-0588 
• (919) 274-4818 :IC 

Inquiry 151 

BOOT 
from the Bernoulli Box! 
from the AT Hard Disk! 

FOl!M4 T WITH DOS 
PARTITIO~ WITH FOISK 

NO SLOWING 
Wt)•"''" •lllPl!lnt lfmoum 11to11 

iUI ••k !or "" I ym ­
tllll ••111"11? 

Golden Bow Systems 
S95·$110 . # . .. ~. -
AlliDMt..,....I - ­
....... 5MD.191CJiW~ 

"":::'.:-"... (619) 291>-9349 

Inquiry 145 

1:-.: I i 

The EP.1 ls• great v•lue, here's why: 
• ISM PC~ Cmwnri::llllm Oi&t< ~ 

Aloa - wilJi mM sld o...q..- s.,-.. 
• 	~ IMI" 100 t";Pll 1r°CW1:'9 2716 11\niugb 27512. 

CMOS. sld A.Suttix Pina 
• MaRJ °""'1 Cip Solo<tion b)' M~ IRl ~ 

• No l'wwnlky ""*""" --~ AJgorilhn• Fe 
• Gdd Tlllliid ZI' IC SOl:Qt 
• RS-2J 2. 7 bNI - to 9600 
• Fl.II 0-.. Yow Wrlnfrt1f 
• u.v. - lrom 134.95 

BP Microsystems 
5325 Glenmon1. Suite E. Houston, TX 77081 

(713) 887-1838 

Inquiry 52 

' 'CPYAT2PC'' 

IS LIKE I IA VI!\TC A 

FREE 

:rnoK FLOPPY IJHIVE 

Allows copying of IBM 1\T file for use on 
IBM PCs & rompatibles ,,·i th no modiffC<J· 
lion of existi ng hard ware or software.1\ 3 60K 
nappy dri1•e is not required. CPYAT2PC muy 
reside on }'Our IBM PC/AT hard disk and 
copies 1 rile or entire subdireclories in 1 step. 
Also runs on olher AT compati bles such ns 
COMPAQ 266.ZENITH Z-200, and KAYPRO 
2861. Dealer inquiries welmme. ONl.Y S79 
+ 	hipping. 


f!CROBRIDGECOMPUTERS 

Sky Wa)' Bui lding, Suil.e 125 


655 Sky Way. San Carlos. CA 94070 

(415) 593.0777 . (415) 595·2150 

~ CHECK, COD WELCOME 1ZX5J 

... !Prepayment R.equimd) fQ;2I 


Inquiry 223 

You need a 

Printer Sharing Unit. 


Not another printer. 
53118 tl>e cost ol you• ne•I P''"'"' Wllh °"' P11111cr 

Sharing Unit. Up to 8 coml)Ulers can use Me 
printer. automa11ca11y, w11hoU1 changing cablos 

This 101a1ing eleclroolc SWllCh scans ~he inp\d 
po11s. When it 1.nc1g on utady to transmit It tocks­
on and pUIS tne prlnte< 10 work P1m1ing oomp1e1fld. 

II ~=l: :::,:.:nn04 
mo<e lnfarmstto<i call us 
at I~ 3.55.051111, and w& 

--l!!P"~--

4• Chann11 131S.OCIw111give you the 11ame ot t-Channot 1595.0CI 
OUI oeater nearesl you 

DatacomNortt-rwest.loc. 
3:103 HW• St. SW. E"lft~ WA "204 

Inquiry 109 



SPECIAL #2 
IBM PC 256K 

• Two 360K Drive 

$1449 

SPECIAL #3 
10 MEG 

HARD DISK 
• hn IHM or Cnmrdt1hle 
• Cuntruli1r.!r dnd C.ihles 

Cumpl<'I<' $359 

SPECIAL #4 
NEW SPERRY IT 


IBM AT compatibility for an 

affordable price! 


• 1 Meg R.am Included 

• 1.2 MG floppy • 44 MG Hard Disk 

• 8 MHz Operations • Monitor 
• DOS 3.1 • Printer Port 

• Two Serial Ports 
• lOO<J, AT Compatibility 

ONLY $3799 

SPECIAL #6 
IBM AT COMPUTER SWTEM 

• 20 Meg hard Disk 

• 1.2 Meg Floppy • DOS 3.1 


• 512K Ram 

D & D IBM 


$3699 $4299 
SPECIAL # 7 


CORONA PORTABLE 
• IHM Comp.1t1hl" 
• 2'.)b t\ • ~ I )rive-; 

• M1 irntor • K,'\.'bo,nd • DOS 

$1179 

IBM 

PC 256K, 2 Drives . . . .. $1395 

XT 256K, 1 Drive . .. .. .. 1699 

XT 256K, 1 Drive 1-10 MG 2099 


COMPAQ 
Portable, 2 Drives, 640K .$1875 
Call on Desk Pro's & 286 Sys1ems 

CORONA 

Portable ... .. ... . . . .. . $1195 

Desk Top , 2 Drives, 256K 

w/ monitor . . . . . . . . . . . . . 1395 


MONITORS 
PRINCETON GRAPHICS 


MaK 12E ..... . . . .... ... $159 

HX·9 . .... .• . • . ..• . . . .. Call 

HX-12 ......... . . . . . . .. 425 

SR-12 ....... . .. . ... . .. . 749 


TAXAN 

Call for best price 


AMOEK 

310A . .. . .. . . . .. .. . . . . . $145 

600 Color . . . . . . . . . . . . . . . 389 

722 Color .. .... ... . . . . . . 519 


MODEMS 
HAVES 

Mtaomodem llE Apple . . . . $149 

300 External . . . . . . . . . . . . . 129 

1200 External . . . . . . . . . . . . 369 

12008 IBM Internal . . . . . . . 339 

2400 External . . . . . . . . . . . 639 


PROMETHEUS 

Promodem 1200 External .. $289 

Promodem 1200A Apple . • . 269 

Promodem 12008 IBM .. . . 269 

Promodem 1200MAC . . . . . 339 


DISK DRIVES 
IBM COMPATIBLE 


Teac 55B .. .. ... ... . .. . . . $99 

Mitsubishi 4851 . . . . . . • . . . . 99 

Tandon TM 100-2 . . . .. . ... 99 

Qume DT142 . . . . ... . •. . .. 89 

Okidata 113 HT . . . . . . . • . . . . 84 

10 MG Hard Card . ... .... New 

20 MG Hard Card .. . . ... .. Call 


EPSON 

LQ 800 ... . . .. . . . . .. ... $569 

LQ 1000 .. ... ...... . . . .. 689 


OKIDATA 
182, 120 cps . . ... . . .. . . . $218 

192, 160 cps, w/ Roms . . . . 349 

193, 160 cps, IBM . . . . . . . . 499 

84, 200 cps, IBM . . . . . . . . . 658 

OKI-MATE 20, Color, IBM . 

Apple & Amiga . . . . . . . . . 199 


TOSHIBA 
P321 . .. .......... . . . .. . New 

P341 . . . . . . . . . . .. .. . ....Call 

P351 . . . . . . ... . . .. . .. . $1059 

P351 Tractor . . . . . . . . . . . 159 


STARMICRONICS 

SGI0/ 15 . . . .. .. . . .. $219/ 389 

5010/15 .. ·• .• . . . . . 355/ 469 

SR.10/ 15 . .. . .. .' . : . : 489 / 589 


CITIZEN 

MSP-10 . . .. . . . . . . . . .... $249 

MSP-15 . .. . . . . . . .... ... 359 

MSP-20 . . . . . . . . . . . . . . . . 389 

MSP-25 . . . . . . . . .. . . . ... 539 

Premier 35LQ New . .......469 


IBM EXTRAS 
AST RESEARCH 


SlxPak +, 64K w/ Side Kick . $209 

Reach wCrosstalk . . . . . . . . . 369 


HERCULES 

Color Card w/ Printer Port .. $149 

Mono Graphics Card . . . . . . 299 


GOODIES 
IBM Printer Cable . . . . ... . . $15 

64K Ram Set of Nine Chips . 15 

256K Ram Set of Nine Chips 39 

Power Supply 135 Warts . . . . 75 

8087 CoProcessor . . . . .. . . 129 

DOS 2.1 . . . .... .. . . . .. . . 65 

DOS 3.1 ... . . . . . . . . ... • . 69 

Flip Top Case w/ speaker . . . .. 49 

Disk Controller w/ cable ...... 39 

Color Card w/ prlnter . . . . .. .. 89 

Monochrome Card w/ prlnter . 100 

Keyboard 0151 . . . . . .. .. . . . 89 

100 OS/ DD 51/4 . . . ... .. . .. 69 

10 1.2MG for AT 51/4 . ... .. 259 


All Sale• Are Wananteed for 90 Day•, Part• & l.abor 

WE SERVICE WHAT WE SELL! 

ALL SYSTEMS INCLUDE ASSEMBLY AND TESTING 


VISIT OUR NEW RETAIL LOCATION: 

12824 INGLEWOOD AVE., HAWTHORNE. CA 90250 


PLEASE CALL: (213> 676·0815 


SPECIAL #9 
NEW COMPAQ PORTABLE D 

LIST D & D 
MODEL I $3599 $2749 
MODEL 2 $4699 $3649 
MODEL 3 Call 

IN STOCK 

SPECIAL #10 
MULTIFUNCTION CARD 

• Seria l and Parallel Ports 
• Cluck. Gameport • Rinn 
disk . PtitHl-'r spool Softt..t.'iHe 

• I Y""' \Vi!rr~ntv 

w 3H4K unli.,·$154 
SPECIAL #ll 

PC XT COMPATIBLE 
• 640K • 360K Drive• Keyboard 
• 20 MG Hard Drive • Monochrome 

• 8 Slots • Card w/ printer port 
• 135 Wau Power Supply 

• Green Monochrome • Monitor 
• DOS 2.1 • 120 Day Warranty 

ONLY $1249 

SPECIAL # 12 


20 MEG HARD DISK 

FOR IBM 
• Se(·1y •.~te Or1i.:e 

• V./cstcrn D1g1ta l Controller 
TESTrn$469 

SPECIAL # 13 

COMPAQ 286 PORTABLE 
• IBM AT Compatible • DOS 

• 1.2 Meg Floppy • 640K 
• 20 Meg Hard Disk • Monitor 

$3989 
MAKE THAT CALL! 

O•der Desk . ..... (800) 662-7253 

In California . . .. .. (213) 970-0206 

Customer Servite .. (213) 970·0215 

T~chnlc"I Supporl . (213) 970-0215 

R"tail Store .... , . (213) 676·081 5 

Senilce Contracts Avail•ble 

MAIL ORDER: 

13324 HAWTHORNE BLVD., SUITE 201 


HAWTHORNE, CA 90250 

ORDER DESK:di1'D11count 

Inside Calllomla {213) 970-0206
Computc11 OulSide Califoml• (800) 662•7253 
A CALIFORNIA CORPORATION Hoa.r.: Monday-Friday 7 am to 6 pm 

Of)'!n Saturdays 

WE CARRY TOO MANY ITEMS TO UST, 

PLEASE CALL FOR A QUOTE ON ANY ITEM. 


I f/A ! No Surch"'ll" for Crtdll C..rd• ~ 
T•-•• Prioos refiect a cash prepaid discount. All merchandise new. 
W• 6a:tpl MC. Visa, Wire Trans!"1 , Cel1lfled Check. P.O.'• from 
quoUfled ftr..,., P.O. sub!<ct lo approvol & 3'L surcha'!I• · Terms: 2'1> 
10 net 20. UPS Shipping; minimum $4.00 first 5 pounds. We also 
ship U.S. Mo~ end Federal Express. Col for e~llci shipping cotl. Tait: 
Colilomlo rosld""ls only odd 61/z'li sales lox . A.II teluttlS 1ubjcci lo 
lS'i> restock fee. Prices Subjeet lo Change. 
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o ·COMPUTERBANC 


DRIVES 
20 Ml Seagate drive ••• ••• •• •$439 
SO Mlclrlv• for AT ............$699 
160 K Floppy for AT ••••••••••• •$110 
Teac 551 • ••.... . . • •.••....•..$109 

OOllPA• 116. IOMI 
...... S121C;'DOS

11111 
ee•MD1llrprolOMI

60. Mcrl!S. DOS 
ll4M 

CALL=r..:= CALL 

IBM COMPATIBLE 

HARDWARE 


Multttunctton card 384K. S. P.CLK .•••• •$139 
AT Mulfffunctlon card OK-3MB ...... •• $169 
MONOCROME graphics card ••• • .•. • ·199 
Color Graphles ca.rd .· . • • . • . . . . . . . . . • • 89 
Comlo CARD ser.por. clock . • • •• • • •• • • 69 
EXPA.NSION CHASIS 7slots • •... • ••• •$569 

SYSTEMS 

llM AT COMPATllLI 

8MHZ. 612K. 20meg 
~or. graphics. ser, par

$2199 

llM XT COMPATllU 
2e6K., 20 rneg, Monitor 

grapNca, ... par 

""' 


TAPE DRIVES 
10 Ml lrwln ..... .•••• .......••.$379 

20M•1rw1n • .. .. . .. • •.. •• ....Ult 
Everex Stream 20 . • . • . • • • • • • • SH 
Everex Stream 60 •.. .. • .. .. .. 199 

llM AT IOMI •••••••• ,,MIM 
512K, oos. Monitor 

llMXT20Ml ••••••• ,.S.lf 
2561<.00S.~ 

IBM SOFTWARE W111dSta12000 PLUS . . •• • • .215.00 MODEMS Citizen MSP.10 . .. .........Hill.m 

LOTUS 123 ........... .... . ... . ..CALL 
SE~lphoLEnr•••.· ••••.·•· .· .•.•.•.·.·.· ......· .· .·.·.·.·3·f,A•.~ 
.... • "" 

f PPllnner · · · · · · · -- ­ · -- · · · .. · ·H·" 
~=~~TlTE FramewDlk -.... · · ·:m: 
dBASE 111 'P1iis :::: :::: :::::::::::3ft:oo 
ptWlAUU .... · ..... · .... .. · .. Clll 
CllPPEll dBASE 111 Comp er .......m .ao 
~:.w1i:f~0 .~~-L.~~ ::::::::::::~:: 
MULTIMATEADVANTllGE ..........2lUO
:rc:ir:Ji!r"t~~~!1i~11 ..........::·: 
Wlwd · · • .... · .. · · 
Windows ...................... •2::·: 

:::::=~ 1•1 ~ ::::: . ::::: :::::m:: 
PRllllflllSTER .. .......... .. .... 35.00
IRultTMROUGM TIMELl"E •55 00 
0EC1'sia1RESOURCEI c'H RtiisiE!i211:00 
D1lllGRAPH1cs w1p1011erop1 ...... 2111.00 

m~~:~~~~~wil1TER .DELUXE ::: ;::: 
HARVARDTilPllOJECTMNGll •.. 2&5.00 
TMINKTlNK 

IBM HARDWARE 
AST 6PackPlusw/384k .........29.ID 
Advan1ageWl128k ...........39t..llO 
STI Rio Plus 384K sfunct ion ..•.•.:m.oo 
RIOGranw 3 functl~n IOI AT •....••.211.00 

~::.:~~~~!r~:::yj :: :·: :m::: 
E PFl'SS •
X • 130011200 .... · ....... 171.00 

Jiih1ning 24 00 Ba~d .. .. • . .. · .... CALL 
ns 1200 .................•.. m .oo 

~~:~ : ·.·:.. .... :.... - ._ . ._ ._: ._._ ._.: .~r..~ 
Mlc:romO<fom //m · · · .. · · · · ... · .. · .CIU 
PROMETHEUS 12-00 . • . .... ... m .oo 
~:~~ l ~t -\\)~q.\.~ ::m:: 
=~~~le:... ~tt:....:··. ·. '. ~ri 

MONITORS 
AMOEK 300A .............. -.•. 13.t.QO 

~~~:1L :: ... ­ .:..-: : :·::: :::::: 
STAR MICRONICS SG-10 .. . .... 211.DI
SG·15 "MDI 

· · x ··· · · · ..• can 
~~~ L.: 

80 
::. · .•. : : : : .. : : ·.·:. tor 

LQ-800 ..................... ·test 
i~~~R ·_'_'.'.'.'.' ..'.'. .' . .' ...We· W:.'aee~
Twinwri1ef 5 •...•. lfty lldverlllff PdH 

~~~~~: A~1~:i~1 s -· .... ·Jt: 
CAHIHI LOl$erl'rln~er' :: :: .. :·:::cm 
M£WllTTPlCUllOPlllNTER$ ... CALl 
llOUSTDN INSTllUM.OITS Plotlers .CALL 
Digitizelll •.••............•••..•.CALL 

Projecl. . ::: ::::: :::::: ::::: :::: iH'. oo 
=~~A~Je=~l' ....... 1=·= =:nm~g~~:ie\1 ~~ .::.:. : ~:: 

EGA . Plus Colar Board . . . •.. . . . . • 321.00 
~~~~~~2A~o:'m'x J5o''.'.:·:::.'. : '. ~~ 
PRINCETON GlllPfflCS HX·12 .....399.00 

APPLE PRODUCTS 
~PPLE cor::ra:b~e Drf•elte . . . . ••• •..... 

REFLEX .........H .00 
LIGHTm1ii& ::::: ::: : : : ::: : : : : : : :ss:oo 
SUPEAKEV ......................39.00 
SIDEKI CK (unp~etltd) .•..........U .IO
UCtl PU CGm111 Sanw... ... ....19.IO 
CllOSST&llt XVI. ...... ''...... ...... 
MlllROll co.nm Softwre .. .........U.Oll 
l'UCMTIEE 8,tek 10 Biilslc:s ...... .. IH.OO 
IPI GENERAL ACCOUNTING ..... . ..2H•.OO0:: IYSJIMS .. . . ......... . ... CAU
:.E.:allfriurPLUS ····.. ····.. ···\:,·~
111·118U$UCcauli1ui .. ... .... &tao 
ICCOllllTlllUUTMl• ... .. .. .. i1t'oo 
MOIOUAll OOLLARS& SENSE ::: :105:00 
T081U MANAGlNG YOUR MOllEV .. 11!1.•
UTRLIU WO AD PERFECT 221..
MlctlCIPRO W dSl.1 PRO .......2u'ae 

or ' .. - -. •. . . • 

JAAM3 ....................... 175.00 
JRAMllT3.. · .. - · .. · .........225.oo 
HERCULES Mono Grapilk$ .•....... :llt.oo 
~Hc;:.r~ur'Jlii' 286E ::. ::·:: ::::m:: 
OUAORAM au~dboard O·K......... 111.0G 
EGA + . . . . . . . .. • . . . . .. .. ••• 371.1111 
OuadPorl lor AT ser & par .••....••. 125.00 
~:~~:~~~~~~~~:~~f~s caici : : : m~ 
SIOMA Hfgn Airs Color 400 .......... CALL 
130 WATPowtr Supply ............. 79.00
TALLGllllSS W/Tap• ............C•LL 
GrephlcsEclaec.n1 .... ___ .. m.oo 
1.2M8 FlOPPYfor n ........... llU O 
MOUIUYSUllS Mouse ·· ······ ·UUll
FIELDMOUSE •.. . . . . • . • .. .. .. 1n.aa
MlCROSOfT MllUSewtsltwr...... 117.00 
KOALUAT . .. . ............. m.ao 

HX· 12ERGB720X35,() .. . ..........CALL 
sn- 1L ·· · · .. . .. ..... · ..cm 
MAX·12 .. .. • " ...... -• . .. 149.00 
~:~::o:~~ :Tag~~~Co!Oi ··••· •·..:t..LL 

. . · .. · · · · · · 
DT·HIOJ 10· Hlqn A!~ RGe ........31t.DI 
IBM COMPUllL! Monocrome . .. •. H .00 
~lor RGO MOllitor (640 X200) ... .. . .341.DI 

PRINTERS 

~~As0800NIC (2 yr W•rraniy) IH OO 
• I ..... - .. .. .. . • .. .. • • • 

~: ~ : ~L :: ·::·: :·::: ::: : :::m:: 
KX·P1592 . • .. • ...... " •.... . .U9.llO 
KX·P1595 240 CPS ....... , .......lft.00
KX P3131 17 oa· 20 00

• Cps isey ......... .. • 
KX·P31~1 22 cps Dalsoy . . . . . . .. 315.110 

,:Ac8~pal :~3eih .d' iVo"""'"'Jt: 
•ERllOrn:ri sMs MAC'e111\>e .... · ...c&u 
MICllOSOfT Macenlla.ncer . . .CAlL 
Sollcatd 11 ......................211.00
ISGll ll'RESS (~ommuniealionsl .. ....00 
IPPLEWORllS . . . . . . .us.• 
SPELLWORKS .. • ..... _.•.••.U .• 
PRlllT SHOP . . . .. . • . • . • •. . • • .• ft.DI 
Mach 111 Jop11ck ....... .. ......U .11 
SYSlEM SllOI Fan .. .. . .. . .. Iii.OD
VIDEO 7 llc Enllllnc~r .............CAU. 
llOEl unratenn ........ " ... " .. 115.00 
;PR1c:ri: 1ure11me wmanryJ 

1
s.ao 

G~=~ics fnll~:geer ............ 1$.IO 
80Column/64K .. . . • . • .. " 11'• 

.. .. .. . .. . . . . . . • •
EITEllDITIU .. ... . •... sa.M 
~~..ir~~~~ILEIMAC "" ". 12'. oi11:::: 

Call for catalog. Thousands of products available. Volume discounts. 
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Produced by KCSM . San Mateo, CA and WITF, Harrisburg, PA with lunding from AFIPS and McGraw-Hill's 11\IH magazine . 

A COMPUTER 

PROGRAM 


THAT SPEAKS 

YOUR GllAGE 


The Computer 
Chronicles, a half­
hour weekly television 
series brings you news 
and information from 
Silicon Valley 
andaround the world. 
Correspondent 
Stewart Cheifet and 
Gary Klldall, creator of 
CP/M cover today's 
headlines and the 
stories behind them. 
Find out what is, what 
was and what will be, 
with the only 

computer program 
you're ever going 
to need. The 
Computer 
Chronicles, 

every week on 
a public tele­
vision station 
near you. 

(Check local Hsttngs for 
time and channel.) 
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HARD DISK$ 9 9 
 CONTROLLER 

New Shugart Model 1610 
51/4" Hard Disk Controllers 
EMULATES 
•XEBEC 5 1410 (1610· 3) Full 
• OTC 510 (1610-1) 90 day 
•SCSI (1610-4) Guarantee 
WORKS WITH 
• Micromint COM 180, 88180 
• Wavemat Bullet 
• AMPRO All Boards Manual 
•Macintosh and 
•Apple lie Schematic 
•ACS 1000 Only SS 
• ISi 5160 

COMPUTER SURPLUS STORE 
226 Phelan Avenue 
San Jose, CA 95112 

408-280-1740 

Inquiry 82 

Advertise your 

computer products 


through 

BYTE BITS 


(2" x 3" ads) 


For more information 

call Dan Harper at 


603-924-6830 


BYTE 

70 Main St. 


Peterborough, NH 03458 


Inquiry 412 

1-800-237-5758 
SALES EXT. 11011 

~·l·~~I'.~~:.. .... s .... ~- •l)!:,c,~.•~== 
..w,.,."' f UMt.11• t \ Alfmvr 1 .tr.Mh~ ~rlill4'•1•ml 

9-TRACK MAG. TAPE SUBSYSTEM 
FOR 1HE IBM PC/XT/AT 

• 42 M--8y1H on a til"i' ­
...i. 

• IBM *'"II llOO qil. 
e $0,._.,. lor PC-DOS, 

Ml-DOI. 

=~~r:TM 

Inquiry 156 

- OF-THE - ARTSTATE

5 1

MAGNETIC MEDIA 

1.i" DISKETTES 

o Wllh Hub Ring• 
• Wrlle Protect T•b• 
• EnvtlopH 
o UH r ID Lllbel1 
• 	In F•clory Se.led 

Poly P•cks ol 10 
(VOU GET EVERYTHING BUT THE BOX) 

Pri ce• • •• per Ol1k 

OTV. 50 100 5CO 1000 

ssoo .59 .53 .50 .47 

DSDD .62 .58 .55 .52 
Ubr•ry c... Holds 15 Oiskelles • .•.. . Only S1 .00 I 

Plus SO<S&H 
Tho 100 Filo ..... .... Only SI0,95 plvs $2.00 S&H 
100'{, ERROR FREE - LIFETIME WARRANTY 
Min ordet S25.00. Add 10'4 lor less than 50 
diskettes. Shipping 1nd H•ndllng: $4 .00 per 100 
diskettes. Reduced shl?ping lor largor quanll· 
Iles. C.O.D add $4.00 Cash or oettilred check . 
Contlnenu1t USA z 

Inquiry 265 

NO SHIPPING CHARGES 
ORDER TOLL·FREE 800-824·3432 

k;~Qil~,,~)6 1..u.sl 

DRIVES 
''> Ht. IBM '" Compatible 19-99 
Talldon 100.2 99.99 
Tand<>ri 1~ (96 1pil 129.99 
Tandon 84a·2 299.99 

ADDONS 
M\,1111-Funcllon WIOK 119.99 
Monochrome Graphics 99.99 
Colo< Graphb 109.99 
64K D·Rams 9110.99 
640K Motherboard w/ l)i05 189.99 
Printer Crud DI' IBM C!l.99 

MONITORS 
Prmoo1on Graphocs MAX t2E 1~.99 
Princeton Graphics HX 12 439.99 

SYSTEMS 
PC/XT COmpatillle 599.99 

HARD DRIVE SUll·SYSTEMS 
10 Meg. 399.99 
20Meg. 4119.119 
Wo carry acom1>Mo ..., Ol olec1ronc C()m,,....,nl$ 
Call or write ror our free catalog1 

~~!~~~~~£>.tl.~CS 

~•i»i .,,..,, NO ~O!rlll'IJn*'....ow""e11o:1o - conn._uoo - uPS-.. .. u.oo -~ ·~...,..,.,•• ....._!;ill ,..!lb'WI 
a-.61.~l'ljlfdltilDHf.ll'O V!SA ·~ 

Inquiry 158 

MULTl FUNCTION 

CARD 


FOR IBM-PC & COMPATIBLES 

$149 W/ 384K 
INSTALLED 

2 YEARS WARRANTY 
• PARALLEL PORT• SERIAL PORT 

• CLOCK/CALENDAR •GAME PORT 
• RAM DISK/ ~INTER SPOOLER 

'CABLES & MANUALS 

COMPUTER AGE, INC. 
55 Flehfry St., Hel'1ford, Ct. 0&120 

203-724-5100 
Terms: add $3.00 for Handling Charges. 
VleaFMC accepted, no eurchllrgu 

Inquiry 85 

8051 

8048 


SIMULATORS - CROSS ASSEMBLERS ­
PROGRAMMERS - StM51 and SIM48 Soll· 
ware Simulators run on IBM-PC. CP/M·80. 
MS·OOS. Designed for validation & debug· 
ging appticalion soltware. Simulat ion 
includes all on chip funcllons plus expan· 
sion chips. $250, one year FREE updates. 
Formats: PC-DOS 2.x OSDO, CP/M· 80 8" 
SSSO, many 5 'A'' formals" Cross Assemblers 
and EPROM pgmrs also a"ailabre. Logical 
Syslem1 Corp. 6184 Teall Stalion, Syr.. NY 
13217. (315) 478-072Z. 

loalcal SY.stems 

Inquiry 191 

Inquiry ~24 



NEW 
& 1r.tPROVIED 

Fully Hayes Compatible 
2 Year Warranty 

Modem 

• Tone & Pulse dialing • Built-in speaker 
• Auto dial/auto answer • 8 status lights 

• Auto redial on busy 

,,' ,. .,. Jr.e~ 

2400 

1200 bps Standalone 
BeH 103 and Bell 212A 

Compatible 

$199 
8FPRIZM12 (4 lbs.) Retail $299.00 

NEW! ~c...,~ 
10 and 21 

r 

• Automatic head unloading 
• 2K Sector Buffer 

10 Mbyte $ 21 Mbyte 
IFPllZC ID 395 IFPllZC21 $595 

ORCHID Tiny Turbo 286 

• Run your PC at AT speed 
• Half slot size card 
• 8 MHz 80286 processor 

BFDRC218H Retail $695.00 $599 

2400 bps Standalone 
cc1n V22,. V22BIS, Ben 212A, 

and Bell 103 Compatlble 

$399 
8FPRIZM24 (s lbs.> Retai l $599.00 

25 PIN "D" CONN's 

MIX 

MA~CH $1 00 each 
• 25 pc. 11tn. 

BfCNDDBZ&P Male D Connector 
BFCNDDBZH Female D Connector 
BFCNDHB2521 2 piece shielded hood 

Call for Lowest Prices 
On All Models 

1200 bps Half Card 
for IBM PC I Compatibles 

w/Mlrror Software 

$199 
BFPRIZM12H (4 lbs.) Retail $299.00 

~CITIZEN 

Call For Lowest Prices 
On All Models 

OKIDATA 

iiii -

I ~ 

Call For Lowest Prices 
On All Models 

YOUR SATISFACTION GUARANTEED 

11\VINE - PRIORITY~ ELECTRONIC8illJ SAN JOSE 
18241 Mc Durmott ....=.... Inquiry m Mail Your Order To: · · · 542 W. Trimble Rd., 

Irvine, CA 92714 21622 Plummer St., Chatsworth, CA 91311 -9970 San Jose, CA 95131 
(714)660-141 t l\El'All: (818)709-5464 INDUSTRIAL: (818)709·51 t1 (408~5-7300 

MINIM UM PREPAID ORDER $25.00. Terms US. VISA, MC. BAC, Check. Money Order, U.S. lnourance. Orders o•er70 Ibo. sen I helghlcollecl Jusl In case, include your phone number. 
Fund& ONLY. CA residanls add 6 , 6Ya'lb, or 7% Sales Tax, depending on Y')!Jr local rataa. Prices ""b~lto clla.nga wilhout notice. We wm do ourbeslloma.lntaln prlceslhrough June 
Include MINIMUM SHIPPING & HA.NOL.ING of $3.00 for lhe llri1t 3 lbs.. p lus SOC for ea.ell 1986. Credit card orders will ba charged 11.pproprlale lrelghl. We ore not responsfble lor 
acldlllonal pound (25e II within Calll.J Plus 25e per $100.00 •ttlua ol your order !or lypegraphlcal errors. 
PFllOFHTYONE ELECTRONICS and PRIORITY I ELECTRONICS are r99 stered service muks or Ille Heath Group. Lid. Zipper 212A. Zfpper2400. Zipper 12000 and Zipper Modemare 
rradotmatks or tna Heath Group. Lid. 

~ ORDER TOLL FREE (800)423-5922 (NOW IN CALIF. TOO!!} 




ITHLDIVERSIFIED GROUP I 

4732 Rosecrans, Hawthorne, California 90250 

FREE SYSTEM PACKAGE WITH ALL DG-PC'S 


MPI 8·52 
• T1M111 Compllllll1 • H Oil 


Daubl1 Slcle1D1ubt1 DHtl" • Full Het1~I 


Z ltr S137.GO 

5~" DISK DRIVES 
lllt. 1 Inv. 5 

Tllllilu\Ollolilll S llU!I S IU!I 
llM "'l.OIO"'~ 11U5 111.115 
T•dttl TIU-.Z llUS tt.115 
lllPlll-~•I 7'U$ 19.9' 
ATJ60llwlllllllor.. 11!1.IS ­

DISK DRIVE CONTROLLERS 
11111 IOdllull C:..lftlt.r $ IUI ­
II.II ~... C.""91er !lt.95 ­

All- - - - .. °" ll'Mlol1. - · -- on. 1 on. ' ,, Ill....,,. •ICnbllet SMU!I $34l.lll 
20 ..~ •ICo•tnllle• CIU!I U!l.115 
111 ........ wJttillrOllef m.oo 714.• 

- Hird Db-. ...
5'uprl. llllmK~ CMI, ft..lu, $tllll 

LETTER llUAUTY - DOT llA J'll/)( 

OK/DATA 
lllL112P. 120 cps, ,_nllll Clll 
llUm'. t&I cps. llllilQ Clll 
ML1131', u · C.m11t. 1&0 ~- •IHLG 1:111 

PANASONIC 
Ill 1111 SZH.llli 
Ill 1112 :Ml.llli 

TOSHIBA 
'1't tA Iii• Ill nll. - .DD 
!'St U plo "'· 6 llr. t...DD 
P1MI U pin II col. iltl.DD 

EPSON - COii ,,. Anlllb It/ 

w. llllo Utrf Jdl. Orllll. T1rMo. sar, --.Ille.­

DG GRAPHICS 
c.ior GraplllCi wl,.rallllt l'otl Z Tt. w11. $184.9$ 
lllMlocllr..,. Ggplll<i w/hr Niii 11US 

EVEREX 
Tl• r.i" Ctlorl!U.. mus 

T.. lrltlltlctfdao Zlt.llli 


IBM 

AMDEK 
3000 Camposl11 G•• 
:IDDA Co11posit1 Amlltr 
JIU. llanochmm1 Arwbor 

sm.ts 
1ilU5 
1lil.lll 

TA'KAN 
$311.15 
4'tt.DO 
loft.Ill 

PRINCETON GRAPHICS 
HX1Z, ICll:2DD 001 l'ltc• .ll MZl.15 
Him, ll4Ddlll Dot ~Id! .21 117.JS 
SHU. - Dot rlldr .31 !1'13.t!I 
S1111P, l40IAll Dot Plkh .:l!i m .t!I 
HI... MO'!~ Doi PIWO .29 43:US 
lllAXlU, 72tx3$G 11U5 

A·B SWITCH BOXES 
P1nllel 2 '"· $49.15 lerlll 2 I*- SM.llli 

' 

CM1 lot Olllrs 

BERNOULLI BOX
TD"'" smus ­
20 Mta mus ­

TAPE BACK-UP BY IRWIN 
TO Ill.. 1-11\ l!llll!I, 
lO.Nl­
10 Mii UlllUI IDlll -·Mt.DD MH.0051t.• 

DISK DRIVE CONTROLLERS 
WQ1tn1 0111111 Hord Dbt C:..I. ll1t.llli 
M1ptoc Kini Olsli Coot 1tt.llli 

11111 11T011ocl!r- wlf'Mlltt Pt~ Wl.115 
1111 Color Cant wl,.r11111 r11r1 Z1US 

PARADISE 
llla1M11 Gnphlct Cant SZM.lll 
Mdl Di.11'1 1lil.lll 

EGA 
DO EOlo SztZ.115 
an £OA + 3'4US 
QUMllWll + 3111.t! 
18111 EGA 411.1!1

SIGMA 
Coltr 4'0 tatr- s.151.ts 

HERCULES 
Color IJnl~CI mus 

Maooclnllll Grajllll<i 3tU$ 


DISKETTES 
Xldu DllUDbl 5 Ylll W1111MY 

1 ..10111 H .llli 

KEYTRONICS KEYBOARDS 
511.l ,_ .... SZll.15 


51!0 SU.dard SIH.llli ' 5151 Ollu•t Sl'll.115 


BELKIN CABLES 
I laol l h111dd 


llMPC,. .... S14.llli llMPC to -..s1us 


Hayes 
l:liOOI wlS1W1r1rlll\ II SillU.115 

1200 b1oru1 S39t.llS 240! Edomll SM!i.15 

DG 
3'011290 1111111111 H.,.. -11111111, 1156.H 

TERMS: 
TOLL FREE ORDER LINEP.O.'s lrom G.ewemme.nl lnstllules, ITHE DIVERSIFIED GROUP I


Unlwt!!llllls, Fonune 1000 

C.0..0.'s wJlluaranlee. 
 (800) 523-1041 

Visa, MC. MO, Cnhler'a C-eck, CUii. MAIL ORDERS: 872.6 S. Sepulveda, Suite A132, Los Angeles, CA 90045 INSIDE CALIFORNIA
Plnse Call for Shl1111ln9: Mfn. S4.50 

WI! slllp Fed. Elprtn, USP. lLS. Mill WAREHOUSE: 4732 Rosecrans, Hawthorne, CA 902.50 (213) 675·0717 
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RETAIL VALUE $186 

FREE 
System Package Includes:

* 6 Ft Parallel Stllelded Cable 
* Tiit and Swivel Monitor Stand

* Twenly 5W' Dllketles w/Ufetlme 
Gaaranlee

* Rip Fiie Stora Stvenly Diskettes
* Parallel Port* Surge Protector Six Receptacles 

* FREE FREE FREE FREE * 
Offer ElplrH MQ 16, 1916 

BASE UNff 
System Unit 

84011 oo Baard 
One S&OK Drive 

w/Cootroller 
150 Watt 

Power Supply 

$69995 
The DG PC 

AT 
System Unit 

ll02ll6 Mlcnpnicnsar 
512K Mtmory 

1.2 Meg FloPPV 
AT TYP• Kwbd ' R1n1 
PC, XT & /IT Sltwr, 

hr & Ser Ports 

SYSTEM 
System Unil 

840K on Baard 
Two 3&0KOrlVH 
1fi0 Wiii pwr &ply 

Dor ca..,..Urs alllr lh1 mulm11111 llltr· 
1110- la 1111 PC XT CG11(11llbl1 1111.Ut. 
Allenlllhn lllllch uc11l ClllHI PC XT 
cllllflgurml111&. S1111d1,., i.1111n1 •• Ill 00 
PC Sida c1111j1111111 lltcludo: 

$163895 
XT 

System Untt 
&40K on Board 
One 38011 Drive 
10Meg Hird Dlllt 
Monoc~rome Mon 

• F1U ctllljllllblMl'f with IBM PC lCP 
1111$1111n 

• 14111( brln OI pld" C~ftllecl melnOly, IHi.Rn Manllor 
wnntert.ce Cini • 1li0"*Wiii power -.pp1y • klJklnl 

• 1 Full Ynr W111Ul'i on Parts llld Lllb9r. 
Mooe cll1I 

$119595$84795 • 4 I.QI• Malhlrksd 

Service Contract Available on All Products 

IBMPC 
8119 28 $1099 

s119.gOne 3IOK Dr, 218« 

IBM XT 
One 3&8K Orin 6 20 Mq Drtn 

$223715 
IBMAT 

Unallll1nced $339151 
$3995115Enlllncell 

sJfftM 
PC·XT with 

10 Meo 
Ont 36011 Orlvt, 

Monocllrome 
Monllor 

Monochrome Cini 

$242115 

64K SETS 
All """"" ClfTr I t Yur ll'llTlllfl" 

llnt 41... IMM S1U6 

12BK SETS 256K SETS 
1111, 4 IZI 13US I. 4t2Y, 2tlOltl $34.t!I 
Z5 - S3Z.llli ta. 2'5 Sill 532.llli ta. 

80287 
5llMZ ra. AT I ~ SIU .Ill 

8087·3 8081·2 
--c.mc- llllllZ .... C......_ 

IOr •PC IDI AJ&T~,OtUpn 
Slolt.115 $154.llli 

-r 

AST S11Plc + wnM« 2 Yr Wtr mus 

lllf.1111 Sllrac c ...,..a11 pin ~ llU!I 

AST ....... wll .5 .....,,_al -ry

hnllll I Sorta! Plllll Mil.IS 

m..._. SHUii 

http:G.ewemme.nl
http:tatr-s.151.ts


1982 1983 1984 1985 1986 

Jan. S3 .70 S4.25 S4.25 S4.25 

Feb. $3 .70 53.70 $4 .25 $4.25 S4 25 

March S3 .70 S3 .70 S4.25 S4,25 S4.25 

April S3 .70 S3.70 S4 .25 S4 .25 S4.25 

May S3 .70 S3 .70 S4 .25 S4.25 S4.25 

June S3.70 S3.70 $4 .25 $4 .25 

July $3 .70 $4.25 S4 .25 

Aug. S3 .70 S4 .25 $4 .25 S4.25 

Sept. $3.70 $4.25 $4.25 $4 .25 

Oct. $3.70 S4.25 $4 .25 S4,25 

Nov. $3 ,70 S4.25 S4.25 54.25 

Dec. S3.70 $4.25 $4 .25 S4.25 

E'1TE back issues for sale 


HOW CAN YOU REFUSE 
THIS OFFER, IF YOU ARE 
SHOPPING FOR IBM CLONE! 
Special Sale for IBM PC/XT 
Compatible Computer System 

&pinecom~··-~ 


OPTIONAL ADD ON ; 
A For 5 ! 51 1 oo keys keybOard add $40.00 
a For 3way RGB color monitor 13" add S2B5.00 
C. 	For 10 MGB Internal hard disk wllh controller 

addS499.oo 
O. 	For 22 MGB inlernal hard disk with conlroller 

addS599.00 
E. For Monochrome graphic adapter wilh printer 

port and TTL Monochrome 12· H~RES monitor 
addS60.00 

IHJPPlllQ CHARGES : S'lb lor CO.O. 2'11> lor pr.,pald 
ord&r.& iMlde Conllnental U. S. No Personal Checks 

~c:r~~- l llQUIRl•I lllYIT•D. Inquiry 263 
e ta• la ,..,1e1ere4 trHe m•rk ol IBM c,orp, 

• 	 Fully IBM PC/XT compatible 
• 	 1140K on board memortes 
• 	 8 IBM PC/XT etenderd 1/0 elota 
• 	 8087 coprocessor ready socket 
• 	 Standard4.77 MHz clock speed 
• 	 Flip-top type metal cabinet 
• 	 83 key full func1lon key board 


(enlarged return key end led lndlcetors) 

• 	 Color graptilc adapter with composlt out 


(AES. 640 x 320) 

• 	 One parallel port for printer 
• 	 One RS·232 serlal po.rt 
• 	 One game port for Joystick 
• 	 Real lime clock with calendar 


(5 years bllllery back up on boerd) 

• 	 135 walls hard disk ready power supply 
• 	 2 halfheight 3601( lloppy drives 
• 	 12"mo noc:hroma mo nito r Included 
• 	 FuUy assembled and luted 
• 	 6 months parts and labor warranty 

SPECIAL OFFER : $949 
PINE COMPUTER INC. 
1455 MONTEREY PASS RD, SUITE 103 
MONTEREY PARK. CA 91754 

PHONE: (213) 269-1103 

IBM PERIPHERALS 

e 	 PC/XT 6.tOK MOTHER 80AAO. 

LOAOEDW/BIOS 
e 	COLOR GRAPHIC CARD W/RGB • 

COMPOSn VIDEO out PUI (6401 
<400 RES) 

• 	 MONOCHROME GRAPHIC CARD 
W/PRINTER PORT (720x344 RES) 

e FLOPPY 0151( CONTROLLER CARD 
W/CABLE 

e 	0/384K MULllFUNCllON CARO 
W/PAAALLEL PORI: SElllAL PORT; 
GAME PORT: CAlANDE,R. CLOCK 
(MTIERY BACK UP) AND 384K RAM 
SLOTS 

e 	 DISK VO CARO W/PAllALLEL PORT: 
SERIAL PORT: GAME PORT; 
CALANDER, ClOCK (BAnERY BACK 
UP) ANO FLOPPY DISK CONTROL· 
l ER W/CA8LES 

e PARALLEL PRINTER CAAD 
e SERIAi. PRINTER CARD (RS·232) 
e OUAI. SERIAL CARD (RS-232) 

(COM·1, COM·2) 
e 0 / 5121< RAM EXPANSION CARD 
• 	 MOUSE SYSTEM (MICRO-SOR 

COMPATIBLE) (3 BunONS) 
• 	 EXTERNAL MODEM 300/ 1200 BUW 

(HAYS COMPAllBLE) 
e 135 WAn POWER SUPPLY 110/220V 

SIDE SWllCH 
e 	 KEYBOARD : PC/XT LOOK ALIKE 84 

KEY(5tSO) 
• 	 KEYBOARD : SELECllC·ll LOOK 

ALIKE. LARGE RT KEY 
• 	 KEYBOARD : ADVANC. E100 KEY 

MODEL : 5151 
• 	 KEYBOARD : AT LOOK ALIKE. IARGE 

RT KEY 
e PARALLEL PRINTER CABLE (6 FT.) 
e SERW. PRINTER CABLE (6 fl.) 
e JOY STICK (S.ELF CENTE RING W/'2 

FIRE BUTTON) 
e 360K HALF HEIGHT DISK ORM 

(PANASONIC OR IEAL) 
• 	 SURGE SUPRESSEO POWER SIRIP (6 

OUTLETS) 

SPECIAL ISSUES and INDEX 

BYTE '83-'84 INDEX 	 S1.75 


1984 Spec;a1 Guide to IBM PC's jVol. 9. No. 9) 54. 75 

1985 INSIDE THE IBM PCs /Vol. lO. No. Ill $4.75 

Clrcle and send request,s with payments to: 

BYTE Back Issues 
P.O. Box 328 
Hancock, NH 03449 

Prices include postage in the US. Please add s50 per 
copy for Canada and Mexico; and S2.00 per copy to 
foreign countries jsurface delivery) . 

Payments from foreign countries must be made in 
US funds payable at a US bank. 

0 Check enclosed D VISA D MasterCard 

Card # 

Exp. 

Signacure 

Please allow 4 weeks for domestic delivery and I 2 
weeks for foreign delivery. 

NAME 

ADDRESS 

CITY ~---------------
ZIP _ _ _ST A TE - - ------ ­

IUNE 1986 • B VT E 417 
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Howa software engineer 

got tocaptainthe 


lunar landingmodule. 


The Computer Museum is everything 
you'd expect, and a lot of things you 
wouldn't. 

Of course, the museum contains a 
collection of the most signifJCant accom­
plishments in the history of information 
processing. But it's not Just agreat place 
to see things, it's also a great place to 
do things. 

There are over twenty interactive ex­
hibits at The Computer Museum. You can 
design a car, create your own fractal land­
scape, or even captain the lunar landing 

module on the Apollo flight simulator. 
So, the next time you're in Boston, stop 

by The Computer Museum. You'll discover 
it 's more than a lot of machines, its also a 
tot of tun. 

For more information, or to become a 
Museum Member, write The Computer 
Museum, or call (617) 423-6758. 

TheComputer Museum 
8 0 S T 0 N 

There's something in ii tor everyone. 

300 Congress Street, Boston, MA 02210 

Subscription Problems? 

We want to help! 

If you have a problem with your BYTE 
subscription, write us with the details . 
We'll do our best to set it right. But we 

must have the name, address, and zip of 
the subscription (new and old address, ii 
it's a change of address). If the problem 
involves a payment, be sure to include 
copies of the credit card statement, or 

front and back of cancelled checks . 
Include a "business hours" phone 

number if possible. 

E~TI 

Subscriber Service 


P.O. Box 328 

Hancock, NH 03449 
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_ _ 

• U.L. recognized, yellow card available Flle # E·101l15(S) 

• Meet FCC class B, European safety spec. 
• 115/230V AC convertible 
• Low noise DC fan 
• OVP, OCP, short circui1 protection 
• IBM& standard pin out or Faraday type pin 


out selectable 

• 	100% 24 hrs. burn-In 100% pre-shipment test. 


One full year warranty 

'tbwPC'llP'......a~-...-"'"""" •ao..MtilftMllHftHklldilClOUtr 
~~..~~~wfttft·• ...~fBOl*)'OUCMl!i;Mo 

:~:u~~opNMI) 
S99.00 

Hard Disk 	 SPECIAL 
Controller 	 ·cMI #6640 40 MS 

j 	 , 31 MB (formatted) 
•• i · ­.. ' ~- HMd Disk Drive $499.00 

!!!!111111!1!!!!!!;11 , fC .,!listed $899.00) 
Hwd Otta. Conudet IDf XT M . lC~"""°"'~cw ......­• ore s1soax .. . ..•.nu.oo 

,.,. _.._., liJIP,. Ufil 
• c.aeta- •...•....... I l ,A Dll.•• WO WX4 CW-91111 ~ ,$1~$.DO .,_ •"m
,_..O, & 11-'>~ CO!Wollr JllJf A:f 	 Ml'ilfil'fJA'l'tlNapotblXT 
•DTCSM . 	 ... .. , ....00 • fC.~ 
•WHllm~W,..,2 	 ~....1$tf 
• C.00. s.. -	 -~firktlttpott 

Enhanced Graphic Adaptor FC 447 
IBM• Compellble PC/AT Keyboard 

w Io ptlnlar port 	 w I prlntar part 

. ... ..emw ...._.- IEGA Monitor $499.00 J 

:~:"c!::06ft~MllBM"' IMwad<aklt'="'-=,.....-----------'
:==!'t:."'.:.::c.-...----- $299.00 .._._..... 

MONITORS 
• Monochrome 

l'Mt.1f11 MY 1222AtG ltH.00 
Ga1ct.i SW a,...., t•ot.00 

• 	Color HI-Rea (640 • 2001 
T~CM-1)1(1 , , ••.••••AH.ID 

• Enh8nced Gnlflhlc 11141h351!1 
TillltllCM-•JIO ••..••..•'4R.lll 
~HX·12E •. Mi2't.AO 
lliUa&8N EGA , • • •• , • MitM 
~l'X·U ....-.. 

DISK DRIVES 

Teilll! 5511Y • .. 8:111100 ·-•.Z Ml MQllV • t t•t.00 
• HMll('llil~ &aDle] n1•.oo 

tDhl8 . . ...lf,00 Terms: 

10 MB ST<Z2!o ....1,00 • M:.n ShCJipihg & h.antlllng S6 00 


• 20 Ml n..oa: (.&0~4ffw-.0tit,- an.l\ID • CA rH .ldd 6 ~ I.IA. 
• lOMIST""'°31(40M$)41"""9onlt/ . tMl.00 	 I ti.to • Rel4oc:1t.nig ch.a:roo 1s-.
• J1 • QllolMD 4.a llSJ *'"MIT· .1o1n,ao 

• No rrl\. goods •~o a Ar..(" no 
•· Prieos svtltictC1 lO c~ wUJ not+cc 

http:Mi2't.AO


Summary or DI.ska 
People olten ask " . • . how can you sell any 

•eally good prog rams tor $&? Alter ell. 
t1veryon• knows you have to spend $300 on 
a good word procnsor. database manager, 
or spread she&t program ... don't you?"' 

The trulh fs many ol our utislied cuolo­

mers have discovered that our puotic 

domain ond user supported programs are 

actually some ol the best and most sophis­

tlcted software you can buy, at any price! 

The commercial relailers don1 wanl you to 

know about usor our programs. but why pay 

hundred11 of dollars more lor software lhBI 

won•t do anymore th11.n our $6.00 package. 

Here is a sample ol our library by category. 


WORD PROCESSORS 
PC·Wrll1t 2.5 (178) A lull fealured word pro­
cessor lhal is laster than WordS1a1. 
TSCRIPT (#422) word processor for PC-JR 
only. Pase a I sou roe code included. 
DICTIONARY (W378t Oiclionary type spell ­
ing checker. 
IV·ED [W415) Word prOCt!$$0r- edftOr. 
LETTERWRITER IM415) controls leuer p«o· 
ces,.ing. 

SCREEN EDITORS 
FRED (#83) Scre1>n edito r s milar to IBM's 
Personal Ed it.or. 
RV-EDIT cn90) Full screen editorfrom Bob 
Vollmer. 
FOIL EDIT [n347) Full sc1een editor. Top to 
bo1tom and lell 10 righl. 

TEXT PROCESSING TOOLS 
PC·READ (l194) Program lodelermlnecla<I· 
IY ol lext. 
FDGFIND (1378) reverses wrillng complex· 
ily u&ing the "'Fog Index· . 
ROFFA 1.61 (#416) make beaulllul text for· 
mals wilh this proc....,.ing tool. 
OPAASEA (1419) Public Domain vet$iOn of 
this lamous syslem. 
WORDSTAR AIDS (#3791 co11ect1on or !he 
most useful utilities for lho Wordstar user. 

DATABASE PROGRAMS 
PC FILE HI (t5) mosl populardatab.Ho pro· 
gram lrom Jim Butlon. 
U•MIND (#133) Fast hashing makes this a 
dandy database. (lntelligenl dalabase) 
DATABASE OF STE.EL J.1 (1214, 215. 267, 
268) Database sproadsheet and expert sys· 
lem trom Potomic E119ineerln9. 
NEWBASE (•233)Menudrivendatabaselor 
~!_11.!9_!!1!!,e!:. ______________ 

I ORDER FORM 
I 

t :l J 4 5 Ii 1 I t 1G 11 12' 1l ,,. 1.5 1& 11 ti 1t 2'CII LONE STAR SOFTWARE, INC. 
I 
I 
I 
I 
I 
l SHIP TO: 

21 2:> Zl ~4 2'!i it 'l7 78 it XI :JI 31 :JJ :JA ~ 36 37 31 39 40 
2100 Hwy. 360, Suite 1204 ... 42' tll ) u 4.$ .., -41 ... ,, so .S1 6.? "1 ~ ~ !:16 51 51 " l&O 

Grand Prairie. Texas 75050 6 1 IJ2 ft.3 14 M Ml 157 Y H 70 t i 7) 7:) 14 1$ t(; 11 U 7i 10 

214/647-1010 u e2 83 a. as 111 u u n 90 ., w 83 ~ 9$ 111 91 911 tt •tvJ 
101102103104 lOS 10l!l 101 U)9 ,og no,,, 112' U3 U.4 11!1 1Hi 11 7 11S U'I 1:10 

~~~~~~~~~~~~~~~~~ 
1-41 1 .. 1 t":t "" I.~ 1• 1"47 141149 1SCI •$1 15:zo 1.53 •:lo' 154 1518 HiJ 1 ~ 1 H •BO 

161 i62 l!D lfi.t • S 16(1111 •ta IH 110 U1 U2 t73 11• t1S 1Je 111111H1 180 

TOTAL •--- ­

DISK DIRECTORY tE•P'""' '°" ot,. , ... oP'OQ'""'•I 
OTHER -~~~~~~~~~~~ 

SUBTOTAL 
TEXAS AESIOENTS ADD 6\t.% TAX 

SHIPPING & HANDLING 

TOTAL 

: Cl MASTERCAAD [J VISA 

1 CARD NO 
I 
~ EXPIRATION OATE 
I S IGNATUR E 
I 

PC·DBMS (#383) A relallonal datoballe 

management system tha1 P<Ovldes on·lin1> 

help and screen editlng functions. 

ELSIE EXPERT SYSTEM (#398) Artific ial 

l nlell l gence shel l to build a custom 

know I.edge· base. 

PDS'BASE (t396) Complete hierarchical 

dala base system maS1er/ d11ta ll or mothor/ 

daughter 1ype. 

CREATOR (#339) create. repott. and sort 

makes this a super dalabase management 

system. 

INFOBASE (#340) Forms driven daiabase 

managemenl system similar lo INFOSTAR. 


DATABASES 
BOBCAT (#247) Small business database. 
Excellent! 
MFIND (#311) Oalabese of over2000 movies 
th• t can be searched In any category, or you 
can add your own 

SPREADSHEETS 
PC-c.uc (# 199) Fabulous 123 work-a· tike 
from the author ol PC-File. 
PC·PAD (#406) Spreadsheet and a.ddress 
book program written In baslc. 

SPREADSHEET TEMPLATES 
LOTUS l·2·3 TEMPLATES AND MACROS 
(1140. 141 , 165. 257. 289, 30t -304. 406. 414) 
Why spend hours ol wri ting your macros 
when these are ready made? Modily them 
yoursalt 
SYMPHONY WORKSHEETS (#305. 306) 

FINANCIAL PROGRAMS 
PC-CHECK MANAGER (1275) Keeps mul­
lll)1e checl\books In balallCe. 
TAX FILE DBS (t295) Ta>. •ecord keeping 
syslem thal saves you money on April 15. 
SAGE TRAOER (#242) Analyzes commo­
dolly lrades. Don'I " shorl" this one! 
PORTSWORTH PACKAGE (M 101) Evaluales 
your ever changing s1ock portlol ios. 
FINANCE (#16-4 , 227) Delermine presenl 
and compound valu1!$, in1e1es1 rates. etc. 
HOME FINANCE (#-406) Lotus 1·2·3Macros 
torreal life applications. 
PC-GENERAL LEDGER 1.2 [1237) An excep· 
lional accounting system. Used by some 
CPA's. 
TIME AND MONEY (•251) Financial record 
keeping and anallsl system. 
LOAN AMORTIZATION (1~99) For 011tput 
to screen or pinte•. Lots or on-lino help. 

O 
COMMUNICATI NS 

municoUons programs you can buy at any 

ptice, bar none! 

PC··TALK (#391) The classic · ~reeware'" 

communi<:atlon program. 

PC.VT (#281)) VT-100 Em11lation . 

SVSCOMM (#338) Monudrlvensystnm allow­

ing unattended l ile lrensfer. 

ABBS 12.2 [12 12) Become a SYSOP and 

start a bulletin board. 

FIDO NET (f 333) Bullelin Board System. 

Perhaps th e easieSI 10 run. 


MATH AND STATISTICS 
EPISTAT 3.1 (#88) Statistical analysis or 
small 10 medlum· signed date samples. 
KLP 1.9 (1332) Klnelics llnear programmil'IQ 
sySlem. 
MATH PAK (•394) Programs to leach and 
ac:celerale some math luncllons. BASICA 

LANGUAGES 
CHASM 2. 13 1#10) Cheap assembler w ilh 
lU!Otial. 
LADYBUG 1.0 [W94) Logo like program. 
XLISP 1.4 (# 148) Lisp language interpreter. 
LAXON & PERAV FORTH [f 263, 284) 
MVP-FORTH (#31 , 32) Two disk set ol Moun­
lain Valley Press Forth. 
3 FORTHS (#352) To modify orexpand your 
own lorlh la.nguag&. MVPFORTH . FORTH­
H and SEATTLE Computer's Forth. 
PROLOG & UNIFORTH (f417) Complete 
wilh editor and docum ntallon. 
SNOCREST BASIC ( f41)9 , 410) two disk set. 
Real basic lnlerpreler with manual. Can be 
usl!d wl1n a mul1i-uoer system. 
TIASIC (#381) Tiny basic. A Jimiled subset 
ot BASIC. Could be placed on a chip. 

PASCAL SETS 
PASCAL TOOLS (W\JO. 133) Volume 1, 2 
and 3 with source code from trie famous 
book. 
TURBO PASCAL·TOOLS (#248, 279, 292, 
298. 324. J5 I , 35! . 36-4. 3DS.366. 375. 392) 12 
volumes ot tools and utilities written espe­
cial ly for 1urbo Pascal. The most ax1ensive 
collect ion a.round' 

UTILITIES 
DISKCAT 4.0 (1106) Catalog •II your di"k 
files In a hurry. 
OINACO [#66) 54 poltsho<I routines writlen 
in basic ror any beginner orexperts. We lcwe 
ii! 
ULTRA-UTILITIES 4.0(•133, 2451 Recover 
lost lilos.• modify sec1ors. etc. Like Nortons. 
SYSMENU 1•250) Sulld a menu drivM menu 
system. Excellent for hard dfsks. 
LOAD-US (•284) Allows Laius and Sym­

~'!0.!J~M_[~!,!l!_T~e_!?~I_!n~ '!!•~!! ~~__ ~h~n1 ~ ~e~'!_ed_o!! '!.~r!!_~·~ ___ , 

CIRCLE DISK NUMBER DESIRED: 

I 
xS6 •-- ­ I 

n1 222 inn• rn 14'6 n1mm2JCI 1:1 1 132 233 23A mm 2J7 :ne 239 2•0 I x 56 • -- ­
2.. 1 z.,120 ~·• ;;i"'-5~141' 241 M'll ltill ;e1 7.!i12SJlSC~2516 ~7 2=aCI 2~ ~ I 
H1 262 213 ?&a 265 2'tiifi 267 Nm in 111 712' 213 '214 275 118 11111.e 2111 HO I 
mm~™=~m•m~~~m~~MmM-- I 
:t01 302 :t03 31).- ~ 306 ::.:17 :D 309 ~)10 S11 312 Jt3 3H 315 316 311311 31g »O 1 

3~1 3n Jn J14 ~ :l7ti "YJT m J'9 JJD l.11 3.11 333 JJ4 JJS J.16 JJ7 J.:Jlll J39 .)40 : 

:::::::::::::::::::: : 
5813UH3~3853116 lll7 388319 391 '.t92'39l ;,g.,. SM llM :MJ • 191400 I 
401"4014034CM"0$400407 40S409,. ,0 _. ., ~ ,, _.1 3 4••4~~ • •6••7411•1v•20 t 
.. ~, •17 •TJ """ ·~ " ;?{, •n •18 "" •30 .u• o1l2 •l:1...1o1 os •36 ..:s1 4lll 4:l9•4o 1 
.... I .... 2 H3 H4 ••, 5 ..&4 .&4.1 ..&48 .... , •50 ·~, .-a"i~ •53. •54 •55 •sti U7 •SI • ~9 ..r,o 1 
461 'W 46ol •&4 4Rii 4£li 467 4f.l 4611 • i0 4 i" H2 "" 7J ..a14 u~ '76 477 • 11419 480 I 
.a& , .. 111',.iU •&a•~·,.aa~t.&MiM• • ·.t~'"!l,.B-l•M•M •91 • '111 49!1:5l>O I 

I 
I PLEASE ENCLOSE CHECK WITH ORDER . ,..., S'-'• :><II~••• 1,,. I

111116 

L-- - - - - ----- ----------------------- - -------------------- - ~ 
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AUGN 1.6 (•217) Dl$k alignment toot . 

TOP UTILITIES (#273) All or Iha most re· 

quested uliHties on one disk. 

HUMZAP [t284) Removes line numbers lrom 

BASIC programs. 

BASIC XREF (#J58) Chooe bags with lhis 

BASIC ctoss· 22 rerarnece utili ly. 

PC· INPUT (1363) Program IDf BASIC screen 

generation. 

PATCHES (#376) make baek up copies or 

some of the mosl popular commetcial pro­

grams with this c-olleclion. 


PRINTER UTILITIES 
SP 3.4 (J 186, 275) Printer buflar lhat patll· 
tlons yoU< da1a so you can use your compu­
1er end print at the same time. 
SIDEWAYS (W265. 411) Prin1s text sicleways 
on an Epson prinlor. 
SETPRTR (1179) Sets up Epson prinler lrom 
a~nu. 

SLIDE (#244) produce mo<11um resolution 

sli01!$ and overhead transparenc.Jes. 

PRINTER UTILITIES (#411)Sorgasboard ol 

utilities and tools. 

EPSON PRINTER UTILITIES (#326) Spool. 

set up routines all doslgned ror Epson oodes. 

BAHNER (#386) ma~e long banners with 

large lett&rs. Includes MS· FORTRAN source 

codes. 


EDUCATION 
PC·TOUCH (• 2•9) A lyping tutor. 
EQUATOR (#249) A teaching tool lor math. 
science and tlnance. 
PC· TUTORIAL ( •403) A llrsl course incom• 
puler usage covering various aspect.s ofMS· 
DOS. Goodl 
PC-PROFESSOR {1105) Learn Basic Iha 
easy way. One of the beSI tutorials on 
BASIC. 
PC-DOS HELP (f1254) type "help" lo< tile 
DOS command you rorgoL 
FLASH CARDS (#367 -370) 4-d isk set. 
Vocabulary lltlilder. spelling teacher. 

GAMES 
TOP GAMES (#274) The most requested 
arcade lype games. 
ARCADE GAMES (129JI Another goodte 
bag of top Arcade games. 
EMON (1296 , 297) Advenlure game 
compiler. 
TR IVIA GAMES {#327-:32'9) LOIS of hi • and 
documentation for hours al tun. Wiii not 
work on PC JR.. 
PC JR GAMES (#354) Games t,.,al will work 
only on PC JR. Combat. dungeons and 
dragons. Global Thermonuclear War. 
MISC. GAMES [M390) Good selection or 
educational. ed•efllure, arid arcade games. 

MUSIC 
PC-MUSICIAN (#127) Compose muslc on 
your PC. save and play again. 
PIANO MAN (#279) Play your PC keyboard 
li ke a piano. 

APPLICATIONS 
GENEALOGY ON OISPLAY 3.0 (t90) 
GENEALOGY • FT 1.25 (•240) l rom Pine 
Cone soltwar&. 
LABELMAKER (n46) Our favorite lebel Ille 
and maker Menu driven. 
PC·FLY "Flileptan"' 2. 1 [1261 ) PilOIS prapara 
am;! me your Hight plans. 
RECIPE 83 !#28t ) Recipe Index lo r use wilh 
PC File 111 (~S) 
FAMILY HISTORY (1361) Family history. 
anceslor and decende.ntcharts.. Semple pra+ 
grams. 
FORM LETTERS 1•31!8) LOTS ot samples ol 
t ~e most commonly used buS•MS.:S lett&rs 
Modify' 

GRAPHICS 
PC-KEY DRAW (IJ.44•345) A small CAD 
system. Lots of demonstration Illes 
PC·PICTURE GRAPHICS (1136) Drawing 
packege ellows you to zoom. color. and 
slore picture:; 
PC·GRAPH 1•4 18) Atlowt. user to c•aate 
gra.phics trom PC· File report files. 

http:111',.iU
http:populardatab.Ho


HARD DISK DRIVES 
CMS 
10 Meg w/con1. lormanecl lor IBM ••S 445 

20 MOQ wteon1. lo<mallecl ror IBM . . 529 

ALPHA OMEGA 
10 Meg wlConlrolJ&r Card .••.••.•$ 475 

20 Meg w/Conlrollor Card • . • • • • • . 565 

30 Meg w/Conlroller Card • • • • • • • • 699 

20 Meg IDt AT ..... ............. 445 

33 Meg lor AT . • '.. . .... ... .. ... 599 

Shock Mounled 20 meg lor Compaq 699 

SEAGATE 
ST212. 'h· HT 10 meg ...........$ 445 

ST225. 'h HT 20 meg .. .. • .. • .. . 545
CALPAK IBM DISK DRIVESBASE SYSTEM PC BASE ava. 
TANDON*CPU 111256K *CPU wl256K 
TM100-2 lor IBM PC ............ S 110 
*One 3eOK DSIDO Dr *1-ltoK DIS/DO Olfve 
TEAC•HI-Rn Gm Monitor •HI-RnGm Monllor' 
S5B Double Sided J60K ..........s 99 


Drlv• For Apple & Franklin 

•Int on w.rPat. Pon •Int.Cllll WIPln Pon 

$1099 $1399-== CALL l<>r curr&nl prices 

PERSONAL SYSTEMS PCXTIUSSYS 
APPLE•CPU wlMO K 
Prolesslonal Sys. Incl: Apple llE wl128K & 

itCit Cll. wlllll llt up 
*2Plra. &1 s.r. Port 

80 COi., Ult mon., duo disk w/con'I kllS 1299 


*HI-RH C..Grph Crd 
 Pro S)'Mem w/Color . • • • • . • • . . . • • 1545 

.,,r.- "S20 Clr llon 
 Apple lie Lightweight Portable . • . • • 789 


Apll!e Ile wlColor .. • .. • • . .. .. • . . 1399
*WIOK DSIDD Dtl¥t 
IBM•Onl 20111eg HdDlalr: 
IBM PC Bare .... ....... .......$1095" 

IBMPC 64K. 1 Drive ..... ....... 1250"
$2949 IBM PC, 2 Drives w/256K .. . .... 1299" 

IBM XT, 10 Meg, 360K Dr. w/2561< 2150" 


PRINTERS PRINTER DISPLAY MONITORS I BM XT Bate wJ2:56K & IBM Aoppy 1750' 

Call Abouc All ''AT" Sy9UmaSTAR MICRONICS ACCESSORIES QUADRAM 	 •Call lot cu1rent IBM prieff

Nx.10. 136 cps, Trac. & Sheel Feeds 299 	 Amber chrome IBM compatible .•.•$ 169
ORANGE MICRO 	 SANYOSG· 10, 120 cps, 2K buff..,, 1 yr war 219 AMDEK 

SG· 15. 120 cps, 2K bullBl • • • • • • • • 385 
 MBC 5S5-2 W/2, 320K Drives &~~~~= G'nip,;i<,; ·+: "16'K ~~j,: 64't< 

51!~ 1130()(3 ........... .. ...........$ 119

SO. I 0, 160 cps, 1 o• carriage • . • • • 365 	 mote software ......... , .. .. .... $ 899


11300A • • • • • • • . • • • • • • . • • • • •• • . • 129 

\1310A lot tBM PC .. .. .. .. . . • .. • 149
S0-15, 160 cps, Corr. Oual. .. , • • . 479 	 TOSHIBA 775 Portable .. . .. .. . . • . • . . . . • . 1795 


SR-10, 200 cps, 10• carriage • • • • • 520 	 Bi-Dlrecllonal Trac. 1351/351 .•$ 1491155 Serlal Port for Sanyo . . . . . . 65 

Color 300 ....... , •. . . ,... .... .. 199
SR· 15, 200 cps, w/Traclor .... . ... 840 	 COMPAQMICROTEK Color 600 RGB Hl·Aes . . • • . • .. • . • 389
OKIDATA 	 Dumpling GX (same as Grappler + )$ 69 256K, w/2-320K DrivH ..........S 1699 
Color 71 O Super H.,Res . • . . . . . . . • 485 


ML182P. 120 cps . .. .. .. .. . .. • . • We 	 Dumpling GX w/16K buffer . . . . . . . 125 Desk Top Model 1 ... , • • .. .. .. • 1599
Color 722 Super H~RBS . • . . • • . • . • 545 

ML1821BM, GraphiCS Comp ...... WIU Dumpling GX w/32 buffer . . . . . . . . • 135 Oe$1<. Top Model 2 .. .. .. .. .. • .. 1925 

ML 182$. 10"Carriage ....... . . . . B"al Addirionel Buffertno 161< • • . • • • • • • . • 7 TAXAN Oe$1<. Top Model 3 ............ .. Call 

Mll92P, 160 CP5 • .. .. • • • .. • • • • .. all SMT IBM Green MonochrGme#121 • . ...$ 129 Desk Top Model 4 ..••••.•• . • , • . Call 


Par. Card & CableML192 IBM. Gre,phlcs Comp • . • Pricing IBM Amber Monochrome#122 . . . . . 139 We have "286" Ports. & O.P. in stock 

ML192S, 160 cps ................ on RGB IBM w/Ceble#620 . • • . . . . . . • 399
w/Free word processing sollwaru •••$ 69 
 WYSE 

OKIDATA 1100·1 Incl. 25GK w/lwo 300K D<ives 1 par
ML193P, 160 cps .. . .. • .. .. .. . .. Old 	 RGB Super Hl·RBS. l640 Bost Buy . 499 

ML193 lBM, Graphics Comp . .. Printer,; 	 RGB/#630 • .. • . • • • • . • . • • . • .. • . • 450
Plug n Print for OKI Male 20 •.•••••$ 79 & 2 ur. ports ........•........s 1399 

ML84P, 200 cps .. . . .. • . • . • . . . . .. ot Traelot for 182 & l 92 .. .. .. • . • .. .. 39 PRINCETON GRAPHICS 1100-2 incl. 10 mag, 1 floppy, 2MK, 1 Par. 

Mt..84 rBM •. .. . ...•......... "ith<lul JUKI HX-12 lot use with IBM PC ..• • • , .S 445 & 2 ur. pQtls.. . .. . .. . . . . . .. .. . 25119 

Mt..84S, 200 cps • . • .. • • • . • • • .. .. I BM Bl..Oirec. Traclor lor 6100l6300 $ 1151125 Max 12E Ambftf lot IBM . • • • • . . . • 159 •WyuJ Mon. tors & Exp. Chasls Available 

O~ lmale 20, 80/40 color • • • . • . • • . Rom S1>rial lnterlac1t for 6100 . • • . . . • . • • . 65 


ML193S, 160 cps ,.......... .. .. w11h 


~~2o~Cf:,~1:~~ ::::::::: :: :: ~ SOFTWARE
EPSON 	 CABLES LOTUS DEVELOPMENT CORP. LX80, 120 cps 1 o• carriage • • . • . • Call 	 IBM PC to Par&llel Printer •.• . ...•.s 16 QUIMAX 

Lotus 1-2-3 Now \lerslon •• •• • • •••S 316 
FX85, 160 cps 10· carriage • . • . . . . Us 	 serial Cable .. . .. • .. • .. .. • • . .. .. 14 PX-4, RGS HI-Res w/Gr. Text Made$ 410 

Sympllony , .. . . • • • . . . . .. • .. • .. . 4.20 JX80. 160 cps Color . . .. . . . .. • .. First Centronics M/M or M/F . • • . • . • . • • • 18 DM-14 Monocllrome lor IBM • • . • . • 150 


RXlOO. 100 cp,; 15" carriage ... . . . For ASHTON TATE 

FX286, 200 cps 15• carriage . . . Lowest IBM PC ACCESSORIES 
 D Base II . . ................... . S 299 

LOBOO. 180100 P&S 7K 10" , AU1h0riied IBM 	 VUTEK (2 yr. war.) oeaum+ ..... .... ... ...... . . 389 

L01000, 180/60 P&S 7K 15" . . . Epson IBM OOs 3.1 ......... ..... .. ....$ 69 CPS Board, RGB & Comp. w/Par&.Ser 
L01500. 200/64 15" . • . . . • • . • . Dealer 	 PRINTER SWITCH BOX 

Ports 2 yr war..• . .... . . . .. . . ..•$ 189
OXl 0, LO PrlnlBI . .. • • .. • .. .. • Pricing 	 PARADISE 

Modular Grapliics Card ••• ..•.•..$ 249 
 Color Card (Herc. comp.) w/Para. • . 150 EXPONENT 

BROTHER 	 Cenlronlc::s Two Switch . • . •.. . •..•.$ ~ Module A . • . • .. . . .. • . .. . . . .. . . . . 75
HR· 15XL, LO 20 cps P or S •.•.•• $ 355 	 AST RESEARCH Centronlcs Four Switch • .•. • , • . • . • 83
Module B 256K w/C & C .. . . .. • .. 120
HR-25, LO 23 cps p Dr s. . .. . . . . . 499 	 SlxPak + w/64K & Sidekick .. • ..•$ 215 Serial Two Switch . .. .. .. . .. . . . • .. 45
5-Pak eame u 6-Pak-8er. Port . • • • 175
HMS, LO 36 cps P ot S. . • . . . . • • 699 	 SixPak + w/384K & Sldeklt'~ . • . . . 255 5erlal Four ~lch .. .. • .. .. .. • .. • 69
ColOt/MonO Catd Mtw .. . . . .. .. .. 220
2024L. 160 cps 24 wire • . . • . . . . . . 794 Game Port ..... ............... .. 49 

OH.45. LO & Ool ma1rix 36/160 . . • 821 B4K MEMORY UPGRADE Pr&\llew MonoGraptilcs.... .. . . ... 225 MODEMS 


64K (9 chlps) 200nt & 150n• ... . ...$ 13
JUKI 	 ANCHOR 
6100, LO 18 cps wlproporlional spc S 355 HEXACE TECHNOLOGlES KEYTAONICS llolkamodem XII. 5 yr war ........$ 185 

8300. LO 40 cps . .. .. . .. . .. .. .. . 675 H>Res Color Cud for PC, XT, AT, .$ 89 KB5151 .. • · • ...... • .... · · .. ...$ 175 Express 1200 . • • . .. • . • .. • • • •• • . 250 


TOSHIBA QUADRAM MICROTEK HAYES MICRO 

F'3<11P. 1BOl72. 132 col. ......... . s 779 Quad Color 1 SO.rd . ..•.• . .•.. . . $ 179 Monochrome Tex:1 P$<. & 5er•. • .. •$ 145 300 Baud Smari Modem .. . ....•.s 149 

P341 PIS. 180'72. 24 wire . . • . • . • . 799 Elq:i, Ouadboarcl w/'641( & Game POtl . 199 Color G~lcs Card 2 yr. wan .... 125 1200 Baud Smart Modem • • . . . • . . 379 

P351PIS, 240/100. 132 col. • • . • . • 1099 1200 B lor IBM PC wlSM II ....... 375
TECHMAR 	 SIGMA DESIGNS 2400 Baud Modem . • .. .. . .. . . . . . 645
PANASONIC 	 Graplllcs Masler ... ...... . ......$ 449 Calo< 400 Lot H . ........ ..... .. $ 39<9 

1080, 100 cps 2 yr. war. Pfop. Sp .S 219 
 DISKETIES1091 wlTractor. 120 cps. 2 yr. war. 239 APPLE & FRANKLIN ACCESSORIES 
1092. 10· carriage. 190 cps • . . . . . 375 	 PC DISKETTESACCESSORIES ADVANCED LOGIC SYSTEMS Sgl./Dbl, (8ox ol 10) . .. ...........$ 13
DATA PRODUCTS 	 Kensington Svalem Sawr .........$ 69 z Engln& 2.2 ............ .. .....$ 120 
 DblJObl. (Box of 10) • • .. .. .. .. . .. . 15
8012. 180 cps t O"IBM comp. . ••• .$ 299 
 Masterpiece Cotllrol Unit . . . .. . . .. . 119 80 Col./64K . . . • • . • . • . . • . . • . . . . • . 69 

8022, 180 cps 1 S"IBM comp. . . . • . 4 72 COMPUTER CONNECTION 

aosoc. 200 cps wlcotor • . . . . . . • . 1172 MICROTEK APPLE OblJObl. (Box of 10) ..... ... ......$ 16 

8070C. 400 cps w/cotor • • . . . . . . . 154 7 
 ~~:._1~~~~~i"ii~ · : : :::::: ::: : :::s: Super S..rla.ICard ...............s 139 
 ~~~: :t,gl~ g:\:\:~<~ 0~ : : : : : : 1~ 

MICAOMA>c SMT Bulk 50 & Up - O~JOt>I. • . • 1.35 each 
Vlewmax 128K ex1ended 80 col. card for 64K. 80 col . Card · · · · · • • • • • • · · · · • $ 6!1 SMA 
Apple llE w/64K .....•........... S 99 MICRO-SCI PC Oocumale lor. Dos 3.1, 1·2-3,S\11111lhonv, 

80 col. card lor Apple II & II + . . . . . 139 64K, 80 Col. Card .. . .. .... . ......$ 49 0 B<loe Ill and much much mcira-. . $11.95 


"THE COMPANY THAT DELIVERS" 

Inquiry 78 


We Stock What We Sell! ! 
IF YOU BEE IT ADVERTISED FOR lEBB, CALL 

COMPUTER CONNECTION FIRST FOR LOWEST QUOTE 
MAIL ORDER: l:i==~~~.:i': 

17121 s. Centrel Avenue. Unit L =u=-.::":"..'::C 
Cerson. Califomia 90746 :"14":"".:;,'!"'i~~,:.::; =: 

""""'"*"'•111"~.......EJ ---·--..,-..11111- within 10 doy9. Pn­
41,°tM:,r..,........ ~=: 


ORDER LINE 
(800) 732-0304 


[~C...fON"ieJ 

(213) 631!5-2809 
1
Mon. --~~· Fri. 7 •·m. to I p.rn. 

&.turdlly 1 1 •.m. to 3 p.m. 


CU&TOM&R B&RVICE: 
[i!13] 835-BDB!I 

Mon~~~. 9 e.m. co 3 p .m. 
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The Greatest buy 

on BASF Qualimefric 


Diskettes! 


. 79 5t.50 • 90 Qty~
5.25'"SSDD 5.2S" DSDD 

Pacllaged in bo~es o11 owi•h Tyvec sle'8Yes. user ID 


labels and wri•a·protect tabs. 


111$i§IMMZ.i:l:i·Uiiil 

Qly. Qly. 
~Cih; 

5.2S"'SSDD(PIN34Q6) .81 .79 
5.25"'DSDD(PIN3407) .92 .90 
5.2S"SS00.96TPl [PiN3404) .92 .90 
s.2s··osD0·96TPl(PJN34051 1.03 1.01 
5.25"' DSDO· HD(PIN3403) 2.07 2.04 
3.SO"SSD0.13STPl1PIN34021 1 .85 1.82 
J..SO"DSDD-13STPI PIN3412 2.41 2.37 

FOR ORDERS ONLY: INFORMATION 

1·800-621-6827 & INQUIRIES: 


Un llinols.: 1·312·2S6-7140) 1-312-~6-7140 


HOURS: 8AM ·6PM Central Trno. Mooday-Friday 
WE WU. MHT ORI H AT llN't ~ATIONALLY AO'f(AflS(O ~ 


OH TiiE SAME P AOOUCl'S Alm OUANTITIU $VBJl;C.T fD THE 

SilME HAMS Me Q)NOm01f5 AS THE COllPE'TllW! itJ). 


DISK WORLD!\ Inc. 
629G Ba Rd WI II' . 60091 

DISK 

WORLD! 


BASF 

Qualimetric 


Diskettes in Bulk. 
. 72 ~.150 .a~ ~.150 
5.25· ssoo s.M:io 

Saw a lot ol money by b~ BASF 

QUALIMETRIC diskeues jn bul Packed 

In canons ol 150 diskertes wfrh Tyvec 

sleeves. User ID labels and wrile- Q1y. 

pr01ecr labs. LIFETIME WARRANTY I ~ 


5.l5"SSDD(PIN34081 .72 
5.25"DSDD(PIN3409 .83 
5.2S"SSDD·96TPI NIA 
5.25"DSDD·96TPI NIA 
5.25"DSDD·HD(PIH3410) NIA 
3.50" SSDD·135'rPl\PIN3411J 1.51" 
3.50"0SDD-135TPI PIN3413) 2.05'" 
• Available in 250 pisce cat10nS only. 

• • Avaiable In 200 piece cartons only. 


FOR ORDERS ONLY: INFOAMATION 

1-800-621·6827 & INQUIRIES: 


(In Illinois: 1-312·256-71 40) 1-312-256-7140 

HOURS: BAM ·6PM Central Time, Monday·FOOa.y 


W£ W9,,I.. MElfT OR 91A-T &N V HA.nOHAU.'t a>V(,Af l:SIO fJfl.ICl 

ON nE SAME Pfl.OOUCTS AMO OUA.NTl1E8 SUBJECT TO ntE 


SAllE rElllilS .utD COHOmOH5 "5 THE COIWEtTTI'l'E AD. 


DISK WORLD!, Inc. 
• • ; ; •..<l> . 

DISK 
WORLD! 

3M 

Bulk Diskettes 


Incredible Value! 


.54 ea.DSD 
Multiples of 50 only! 


These are genuine 3M diskettes 

as supplied to software duplicator 

accounts. LIFETIME WARRANTY. 

Tyvec sleeves included! Limited 

supplies, so act now!(P/N10041) 


FOR ORDERS ONLY: INFORMATION 

1•800-621 ·6827 & INQUIRIES: 


(In llinois: 1 -312 -2.56-7140) 1·312-256·7140 

HOURS; BAM -&PM Cenrtai iome, Monday-Friday 


Wf wtl.l. MUl Oflt B:t:Ar AN1' NATIONALLY .IOYDITISt.0 PMCll! 

OH nc $.u.tf :MOOUCTS AHO OOAHllTlES SUBJECT TO THE 


SAME TER!W'S MID COIQ'f!Otd AS fHI coweTITMI .-0. 


DISK WORLD!, Inc. 
629 G Ba Rd Wil llll I 6009 

DISK 
WORLD! 

422 SY TE • jUNE 1986 

KODAK 

DISKETTES: 

Discover the future today! 

.92 aYv. 100 1.13 at.100 
5.25"SSDD 5.25"DSDD 

LIFETIME WARRANTY! Q1y. Cly. 
~a; 

5.25"SSDDWIN42001 1.03 1.00 

5.25"DSDD(PIN4201 1.23 1.21 

5.25"SSDD·96TP1 NIA NIA 

5.25"0S00-96TPI NIA NIA 

5.25"DSDD·HD(PIN4202) 2.35 2.31 

3.SO"SSDD· 13S'rP~PIN4206) 1.87 1.84 

3.50'"DSD0.135TPI PIN4207) 2.46 2.42 


BUL 5.25" DISKETTES! 
(Packeged In bo•es ol 100 with ll"'ec sleevu, 
user ID labels and wrl1e-p101e.:t taba.) 
5.25"SSOD(PIN4 ZOO) .92 
5.25DSDD(PM4204) 1.13 
FOR ORDERS ONLY: INFORMATION 

1.S00.621-6827 & INQUIRIES: 
(In Illinois: 1·312·256·7140) 1-312-251>-7140 

HOURS: 8AM -6PM Central Time, Monday-Foday 
WE WLL llaT OR BEAT Alf'I' IUTitMlU'f' AO\IPnKD PfUCt: 


OM rMf SAM · PROOUCT~ AM> OUANTI1E5 5llBJECT TO lllE 

SiMlll! ~MS AND COHCMfiOHS AS lHE COMPETITl\IE AD. 


DISK WORLD!, Inc. 

629 Green Bay Ad. · Wilmeae. lllfnols 60091 


DISK 

WORLD! 


DISK WORLD! 

Ordering & Shipping 


Instructions 

FOR FASTEST SERVICE. USE NO ·COST MCI MAIL 
Our address is OISKOAOEA. It's a FREE .MCI MAIL 
leuet. No Cl'large Jo you. (Si1001ion pefmining. we'll 
ship rheSe oroers in 24 hours or Jess.) 

SHIPPING: 5.25" & 3.50" OISl<EnES-Add $ 3.00 
per each 100 ot lewer dlskenes. OTHER ITEMS: 
Add shipping cllarges as shOwn In a<klilion 10 Oilier 
shipping charges. PAVMENT: VlSA. MASTERCARO 
and Prepaid orders accopllld. COD ORDERS: Add 
$ 5.00 $pedal handling charge. APO, FPO, AK. HI 
& PR ORDERS: Include siwng c:flarges as shown 
and ad<itional 5% ol mlal order amount 10 oover PAL 
illld insurance. W& ship only to Uniroo States 
~ddresses, exc~ as shOwn above. TAK ES: lllnofs 
resit.lentS ;>Cid 7% sales tax. 

MINIMUM ORDER: $35.00 
FOR ORDERS ONLY: INFORMATION 
1-600-621 -681!7 & INOUIRIES: 

(In llinois: 1-312:256-7140) 1·312·256-7140 

w~~R~J~o~f.~.~~=J:~~=ti·f:!.av 
ON lllE !!il AME PRQIJUC11I. AND OUAHTIT.IU SUMCT TO TM.Ii 

SAME TERMS AHQ C~~1.'{H\..~TNI •D. 
DISK wOHlU!, Inc. .. 

DISK 
WORLD! 

ATHANA 

DISKETTES ­

The great unknown! 

. 60 ~. 50 .69at.so 
5.25"SSDD 5.25"DSDD 

Oty. ~ LIFETIME WARRANTY\ 
5.25'"SSDD(PIN3700~ .60 
5.25" DSOD( PIN370 1 .69 

5.25'"SSDD-96TPI (P N3702} .88 

5.25'"DSDD-96TPl(PIN3703) .92 

5.25'"DSDD· HDIPIN3704) 1.79 

3.50'"SSDD-13STPl(PIN37051 2.00 

3.50"DSDD·135TPl(PIN3705 2.73 

Yol/ve used these diSkenes hundre<ls ol limes as copy· 
p<oteeled originals on some ol Ule masl pciplllar 
sohware packages. Thfl\l'r11 pm:l<e<I in polybags of 2S 
wflh Pol)lllll!f·impregna1ed sleeves usertD labelS and 
rl!lnlore1!d hutls.wrlre-pro1ect tabs. 

FOR ORDERS ONLV : INFORMATION 

1-1100·621-6S27 & INQUIRIES: 


(ltl llinois: 1·312·256-7140) 1-312-256-7140 

HOURS: BAM -6PM Cen~aJ Tone. MO<lday-Friday 


WE W&L Mifl Oft 8lAT ANY NATIONAlll' AOVOnJSUJ PNCE 

OM THE !AM~ PlllOOUCTS l:tlD OUl.NTITIU_lfUUCY'lO THI'. 


$Mtf! TtAld-AHD CONOITIOltS AS THI ~TTIYE AD~ 


DISK WORLD!, Inc. 

629 Gfoon Bay Fld. • Wllmene. Illinois 60091 


DISK 
WORLD! 

Diskettes 
at .the lowest 
prices ever!3M 

~c· 5.25"'SSDD(PIN1000) 78 1 1 0 EA.Cly.so.. 
5.25'"DSDD(PIN1004)-> • Oly.50+ 

LIFETIME WARRANTY! 
Packed rn boxes ol tOwlth 

User 10 labels and wrile· 
prolecl labels. Qty. Qly. 

~.50L. 
S.25"SSDDIPIN10001 .81 .78 
S.25'"DSDD PIN 1004 1.13 1.1 D 
5.25"SSDD-96TPl~ IN 1 0081 1.58 1.53 
5.25"DSDD-96TPI PIN101\. 1.98 1.93 
S.25"DSDD•HDlP 1040) 2.30 2.24 
3.50"SSDO.l"TPl(P/N 1009) ue 1.53 
3.50"DSDD·135TPl(PIN11l46) 2.23 2.17 
8.00"SSSD wlWP~iN1 02.0~ 1.54 1.52 
8.00"SSDD w/WP PIN 1025 1.89 1.86 
8.00"DSDD wlWP PIN1030 2..12 2.06 

D TA CA TRIOOES: 
(Said 10 to a carton only.) 

(Add $ s.oo shipping charges tor cartric!Qes.) 
OC100!PIN1041) 12.62 12.40 
DC300XLPWIN 1042) 19.38 19.JM 
OC600A(PINt043J 21 45 20.89 

DISK 
WORLD! 

Printer Ribbons 
t extraordinary prices! 

Brand new ribbons, manufactured to 
Original Equipment Manufacturer's 
specifications, in housings. (Not re-inked 
or spools only.) 


LIFETIME WARRANTY! 

EPSON MX·70/80 (P/N2500) 


$ 2.70 ea. + .25 Shpng. 

EPSON MX-100(P/N2501) 


$ 4.08 ea. + .25 Shpng. 

Okidata MlcroB3(PfN2505) 


$1.37 ea.+ .25 Shpng. 

Okidata MicrD84(PIN2502) 


$ 2.98 ea. + .25 Shpng. 


FOR ORDERS ONLY: INFORMATION 

1-800-621-6827 & INQUIRIES: 


(In Dllnofs: 1·312·256·7140) 1-312-256-7140 

HOURS: BAM -&Pt.I Cemral Tlf11e, Monday·Frlday 

'WE MU lll&'T QR BEAT AN'f' NADOH&U. Y &OVIRnKD P'MCI· 

Olt THf SA.Mt PAOoUcTS A~ OU.iUfll11ES stJeJ«:r TO THE 

SiJ4 H!l'IM& Nfli CONon'IOld AS THE CCIMPElJIWl: 1.p, 


DISK WORLD!, Inc. 
629 Green Bay Rei · Wilmette. Illinois 60091 

DISK 
WORLD! 

Diskette 
Storage Cases 

AMARAY MEDIA-MATE 50 : 

A t~tion in disk Slorag.e. 

Every once in a while someone takes rhe simple and 


makos ii 1!111gant. This uni! hOlds 50 5.25" diskenes. has 

grooves l0t Slaeking. Inside nipples 10 keep diskones 

rrom slipping and several olher leatures. We !Ike it 

(PIN30131 


S li.69 ea. + s 2.00 Shpng. 

DISK MINDER II : 


LOW·J>l"lced. but 111fllCWe S10<age lor 75 5.25" disl<eltes. 

Smoked fla51ic !Op, beige bottom wllh inside drviclefS. 

(PIN2800 


DISK ~~·~M·3&~ $ 2.00 Shpng. 

As abov11, but hOfds 36 3.50" diskeues. {PIN2950) 
DISK Uo~t$; + $ 2.00 Shpng. 

The 04!ginal 11ip-ue holder for 10 525· diskettes. Beige 

(PIN2'200) or Grey [PIN2201) 


S 1.65 H . + .20 Shpng.

FOR ORDERS ONLY: INFQRMA TlON 


1-aoo.&.21-6827 & lNQUIRIESJ 

(In Illinois: 1·312·256·71 40) 1·312-256-7140 


...~~~ir8:'4~r~c.:.:1.I:~!::r=1 
ON fHI SAMi! P'tOOUCTS AHO OUAHTRIEJl &UUECJ 10 TM£ 


$A.Mle TIMitS ltNO CC*CMTIONS .&S THI COMPl'Tmvt: AO. 

DISK WORLDI, Inc. 

629 Greon Bay Rd. • Wilmette. lllnois 60091 

DISK 
WORLD! 

Inquiry 116 
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SUPER STAR® 

DISKETTES: 


The ultimate value 
in magnetic media. 

No one l()ld us how phenomertally $1.J(;(18S$1ul &/per 
Siar® diskenes would become. 
The idea was sinlple. Very simple. 
We would do the same thing lhal big OOf11113nles Ilka 

J8M®do in regard lo crealiog a"t<and name· diskette. 
Thal is we wolAd go to major manuliliCWrers, buy tOj)­
QUallty l:liSkettas Jn massive QLian1flles. gi\18 1hem our own 
name and Siii! them lnm<penslvely. 

A very simple Idea 
...that worked! 

Naw, lens ol thousands o1 businesses, govemme,.,. 
llgeflcies, schoOIS ancl lnl:livfcluals have reamed that you 
cron1 have 10 pay Inflated "l>rand name· ptlces 10 get 
"bland name· q~. 

JIJ$l buy Super Slari!> diskrmes. 

Quality 

...without high price. 


We ship almosl a miliao SUpe< Sta cliSkettes a month 
and ge1 very rew or 111em bac:k. 
Unlike others who oltet a "house bl~ or ·generic" 

1:11$1<filtlas. Super Star® disl<et1es are lop-of.the-tine 
quality, exe@8(jing ANSI and IBM Slandatds by 50% or 
more. 
They 818 not cosmetlcally flawel:I. dllplicator produd 

(wlle<e a lailure rale ol 20% or m® iS expeae<I) or wllat 
we in lhe !liskene indusuy refer to as ·110or sweepings". a 
term which speakS for i1setl. 

A lifetime warranty. 
lf yOLI serise pricle In our l:le~iao OI &/pet Siar® 

diSl<enes, yGUW go1 h right. 
Mer al, wouldn1 you be ptOUd ii you found a way to 

clel ver top-q..aity diskettes at abool half lhe price of 
'brand names'? 

When every bit counts, 

It's Super Star®! 


Nearly a mlllon Suf*' Siar® cllskenes a mooth are 
bein!l SOid to some ol llle lalgest and most reoognlz.able 
names io the na~on. They love ·em. because they sa\19 
money..• and they are l:leperodable. 
So new is llle .-ne IOI you to re-dscover Super Sta~ 

dislenes. 
And we say ·re·discovet" fat a reason. 

You've already 
used Super Star! 

Super ~ diskettes. as rioted, are made by some of 
America's lead.:ig disl<ene manu1aa1Jrel$.. -arod the odds 
ate the1 you'Ve already used lhem more than once as the 
a>py·protected maSlers on some of Iha besl known 
software programs around. 
So, when you wanl the besL..and the lea~ e•pensive 

be51••.order Super StarQl>f 

SUPER STAR SPECIAL! 
Your choice of storage at S 4.95 1 

Buy 50 Super Star® diskettes and get a 
storage case for only$ 4.95 (shipping 
included) I 
These are durable plastic cases wi1h 
dividers and are very nice units. 
The 5.25" unit holds 50 diskettes and the 

3.50" unit holds 40 diskettes. 
5.25" Storage Case(P/N3100)..$ 4.95 ea. 
3.50" Storage Case (PIN 3102).$ 4.95 ea. 

What the world needs now 

is a complete line of 


high quality, inexpensive 

diskettes with a 


LIFETIME WARRANTY! 


And DISK WORLD! has them! 

Su er Star 5.25" Diskettes 

uali 

The Super Star 
LIFETIME WARRANTY! 
Super Star Diskettes are 

uncondilionaHy warranted against 
defects in original material so long as 
owned by the original purchaser. 
Returns are simple: just send the 
defective diskettes with proof of 
purchase. po.stage-paid by you , with a 
short explanation of the problem and 
we'll send you replacemenls.(ln· 
cidentally, coffee stained diskettes or 
diskettes with staples driven through 
them or otherwise damaged don't 

as defective. 

HOURS: 

8AM-6PM Cenlral Time 


Monday - Friday 


WE WILL MEET OR BEAT ANY 

NATIONALLY ADVERTISED PRICE 


ON THE SAME PRODUCTS AND 

QUANTITIES SUBJECT TO THE 


SAME TERMS AND CONDITIONS. 


5.25" SSDD (P/N3800) 
5.25" DSDD (P/N3801) 
5.25" SSDD-96TPl1P/N3802) 
5.25" DSDD-96TPl1P/N3803) 
5.25" DSDD-HD IP/N3804) ct 

ORDER IN MULTIPLES OF 50 ONL'fi 

.55 ea. 

.64 ea. 
.80 ea. 
.84 ea. 

1.72 ea. 
A11 Super Star 5.25" Diskettes are poly-bagged in lots of 25 with sleeves. write-protect labs 

and user ID labels. 

QUANTITY DISCOUNTS: 350·500 diskettes, deducl 3%. 50CHOO diskettes. deduct 6%. 

750·1,000 diskelles. deducl 9"/o. 1.000+ dlskelles, deduct 12%. 


Su er Star 3.50" Diskettes 
3.50" SSDD(PIN 3805) $1 .. 52 ea. 
3.50" DSDD,P/N 3806) $1.86 ea. 

ORDER IN MULTIPLES OF 50 ONLYI 
Super Star 3.50'diskettes are packaged in boxes of 50 with user 10 labels. 

QUANTITY DISCOUNTS: 350·500 diSkettes, deduct 1.5%. 500.700 diskettes. deduct 3%. 

750·1,000 diskettes, deducl 4.5%. 1,000+ diskettes. deduct 6%. 


HOW TO ORDER: 

ORDERS ONLY: 
1-800-621-6827 

(In Ullnols: 1·312·25&-7140) 

INQUIRIES: 
1-312-256-7140 

FOR FASTEST SERVICE. use NO ·COST MCI 
MAii.. Out ad<lress is DISKORDER. It's a FREE ,MCI 
MAIL 1ener. No Charge to you. (Situatlo<l permirtinv. 
we'P Ship lhese orders in 24 hours or less.) 

SHIPPING: 5.25" & 3.50• DISKETIES·Add $ 3.00 
J>Etr each t 00 or fewer diskenes. OTHER ITEMS: 
Add shipping charges as shown In addi!ion to other 
sh;ppli'lg Charges. PAYMENT: VISA. MASTERCARD 
ancl Prepaid Olclefs aa:ep1ed. COO ORDERS: Add 
$ 5.00 special handling cha1ge. APO, FPO, AK, HI 
&: PR ORDERS: Include stipping charges as shown 
ancl additional 5% ol total orl:ler amounl to cover PAL 
and lnsuraooe. We ship only 10 Unilecl States 
adl:lresses. e•cep1 as shOwn above. TAXES: llllnols 
reskle<1rs add 7o/. sales lax. 

MINIMUM ORDER: $ 35.00 

Inc 
 629GreenBayRoadDISK WORLD I •' • Wilmette, Illinois 60091 
Inquiry I 16 IUNE 1986 • BYTE 423 



TOLL FREE 

800-854-8230 
CA Residents 714-558-8813 

OUR POLICY Inquiry 9 
•Surcharge fot Vl,SA or Mu tarcard. 1-+-+..+-:R:.:.+:+:+:-1~+~..:::i:..:i:+.!!l~~.j.....J~ 
•Volume purctlulng agreements av11Hable. 
•Orders subjllct to availabllty. •Supply limited on certain items. 
•Pricing aub!Kt lo c:hang41 without notice. 
•ACP Retell Slate pricing may vary. Nol responslbr.e for typos. 

~PO:I $449 ::.rd $699 
PICUDI (1 Vr War) Plug-In 1 Yr War) 

co!~!t'..1. w/20Mb DRIVECARD 
Don't miss out on this unbeatable SEAGATE FOR AT 
system manufactured by Toshiba for (Linear Voice Coll Activator) 
ACP. ACP has sold over 3,000 20 Mb for AT · • • .. · · · • .. · · · 5575.00

30Mb for AT ... .. ......... $695.00 
ADVANCED XT's to satisfied 40Mb for AT ...... .... .... $815.00 

customers including " I.rue blue" users ••iillincii.lliciaiblielli&iiMiiiouiiij
like Rockwell, Hughes, and Kodak. 
Not only is the price affordable but the 
features and compatibility are 
unbeatable. For more details call one 
of our expert consultants. Don't 
hesitate this will be a sellout! 

:~:E s&9900 
PRICE 

PC UPGRADE SPECIAL 

•14•• SET OF (9) 64K RAMS 

'3698 
SET OF (9) 2561< RAMS 

$7.95 4128 PIGGYBACK RAM 

$120.00 8087-2 COprooessorCall for complete Monochrome or Color 
RGB system prices with 1 O or 20 Mb hard 
disk drives or the NEW 20Mb Drivecard. 1200 Baud Hay111.. Comp. Modem 

J::Ilt";~-----------;;==========::::::--::::::::::---------· Short Ce.rd by U.S. Robotics with 
AST * NEW * Advanced All OR.CHIO Telpac I Software.
Slxpal( Plus w/64K ......•.•••..• .$235.DG PC Turbo 186 wl256K ............$95.1111 Ust $499 ACP .. $149.95 
Advantage 1281<. AT .............399.00 INTRODUCTORY PRICE PARADISE 
AST 52$1-11 ..................... 575.DO ~-I /M , S Buy (6) .... . . ...1139.91 
AST 37811 575 aa ""or onocar" ................. 115.00 ................~~=i: 
~~.iii 'ti, i Mh'.'.·:.".·::::.·:.·:.. .eau · ._ ~ I ~~~;~:rap111cs eatd ............. i74.DO 

lrma ...... ,,,,,,, .............. $715.00 •' ~ Mono 8oaldw/Parallel...... ......$1H.DO 
lrmah ........... . . . .. 195.DG . • • • Color 8oaid .................. , , , , 139.00 
DIAB LO/XEROX ~ _ Tirne Spectru m................ .Sale ca11 
620 Serial Ulf .•.••was 1495 oow $349.1111 • 80286 CPU.SMHz PRINCETON GRAPHICS SYSQEN 20/20
620 API LOP ................. ....3911.00 HX·12 RG8 f~Ox2-4AJ) .......... . . $4411.1111 20Mb Hard 0' k 
620005 (36c11sJ ..................449.llO • 1.2 Mb Floppy Disk DriYe MAX·12£ Ambtt m .............. 11S.OO • IS 
Traciar. ...... . ......was 395 now $911.•1111 • Hard Dlsk Cont roller w/Roppy SR-12 ......................... , S7S.OO •20Mb Tape 
F·21 Sheet Feedtr ... ..was 896 now 249.00 • AT Style Keyboard HX· 12E t690:t350J ............. ...545.1111 Back-tip 
Cable f« 620 Ito lllMJ ... • • .. · • • .... 29 .oo • 192W Pwr Sup. • B Expan. Slots PROMETHEUS •New/factory Box 
~= ;:~: 11:::·seri:C ::: ::::~::: •MS-DOS 3.1, BIOS =~em 1200 w/Mite (1111) ......$2311.80 •PCIXTIAT Co mp. 
~Illa P-31 Wide •••......••...•.. 249.95 · em 12008 (Hayes Comp.) .· · ·2811•1111 •External Complete 
Oiablo S--31 Wide ....... ... ...... . 2'9.95 1495.00 Alpha/Num or OpUons Proc .•..•.....19.95 
Other Dlablo Oo1 Matrb:"s available .....Clll QUADRAM Reg. Retail $3300 
EPSON ...lillillilllilililiili•.-' Eipandi!d Cl\Jildboard (OK) , . . . . , . •. $185.811 $999 
FXM 160qls NLQ ...............$375.1111 Gold O~adboard IOKI ..............315.IO -----"" ACP Only -
FX185 160cps Wide . .. ............ftl.lll ADVANCED AT CARDS Sliver ()Jadbaard (Ill() ............ .21ua
All Epsoo Models ............ lowesl Prtn Oulllll nL ...... ....... .... . .. .. nua Grid Compau MS-DOS Lap
EVfREX ADV-320 Hard lll$k Con!Joller with SIGMA 
~,:~~s Edge or Edge ...........$219.1111 Floppy lor AT ........sm.oo Cdol 400 Cant .. " ..............MU.GO Computer Demo Sale Call for 
sanvtmodem 1200...............$385.00 ~~::OOAN =~=C:::ru; .. eus SHARP Details. 100's in , 84.900sma11modem120011 ............... 349.00 RS-232. Game & Cable .16U5 12" MetHes RGB Moritot ••••• .. ·.mus Stock as Low as ...........,__.._, 
SmartmclClem 2400.. · •• • ... •.. • • ..S7S.80 ADV.SOSO 3Mb Memlll)' Expwlon12Uli Color Ploner w/Soflwan . • • .. • • • • · •1"· 

1111 llll•••••••••••cttljj
Smartcom u 2.1 Soltware ...........a .DO AIJV-11120 PrinterlRS·2J2 :anti STAR MICRONICS 
~·~es Cllmp. 1200 (Int) w/SW ......1&9.95 flS.2:12 (Opt)......... .It.IS Gen"inl 10X .... recluced TO LOW TO PlllllT 

ay11s Camp. 1200 (Exlj ..... ......119.95 ADVANCED PC/XT CARDS Gen*1l 15X .••••.• salt! TO LOW TO PRUITHERCULES SG1 0. SRIO, Radix etc... LAIWll Price Ylll 
Color Card ......................S1iUI ADV-0040 Monochrome/Grtpllcs/ TAXAN 
Graplllcs Card wlSoltwue ...•..••••HUI Printer ......... ...... nu s •15 (~llx260) RGB .. was 699 now $%11.11 
JNTEL AOV-6040-3 As Above 1or 132 CGI ..13l95 Moel . 640 (\)Illa H~tts) •. •.•. .. •... 5915.00 
Above Board PC ar AT ....... lowlllt Prtee ADV-6050A Monocluome/Printer TEMPLATES 
IRWIN Adapler ...............85.95 Lotus d8ase 111 etc IJMst Pllee 
310A 10 Mb Tape lbl)...........$849.00 AOV-6050C 384K Multilune1lon Card TITAN ' · · · · · · · · · 
1100 10 Mb t• no ... " ............415.DG RS·232. Prin1'r. Game , Amil I PC 12S6K ale ClllKEYTRONICS Clock 'h Card .........119.95 . era°' w ...... .....s . 
s1s1 Delu<e Keyboard •..••••••••. $1119.!15 AOV·7060 Floppy Cllntrolter. TOSHIBA 
5153 w/Touchpad ....... .......... 215.1111 2 Floppys .............111.95 F'3Z1 "3 In 1'" LO Prlnler ..... s:lltl S91Ull 
PC Jr. Numeric Keypad .......... . . . 39.115 ADV-EGA EGA Short CMd .......321.95 1"341 24 Pin 136 Col .. ... .........169.00 
MICROSOFT ADV-6120E Prinler, RS-232 x 2.. ...71.15 P3S1 24 Pin w/Sedal & Patalel .... 1099.00 
Moose ......................... $125.1111 AOV-6250A Multifunclion. RS-232. T-1100 MS-005 Lap Top ............~I 
Moose (Sertal) ...................145.1111 Printer. Game. Vz Card .. IS.15 WESTERN DIGITAL 
MOUNTAIN COMPUTER 6260>\ Mllldfunclion, Flom' Cont.. Filecanl 10 Mb P1Ug-i11 ••••••••••••• •• ~1 
20Mb Ha<deat1l ..................S699.85 ffS.232, Pilnler, Game, Ccill<a Jtafll Disk ContrGler ........$119~ 
MOUSE SYSTEMS Vz CMd · " .. " .. ··· · . l oll.IS ZENITH 
PC Mouse /Pal bru AOV·62llO ~OK Memory O:ard, OK .55.!15 w nl sh...........$138.1111 ,ADV-6090 Mona/ColoilQaplllcs, 2VM<122W30 12" GrnlAIOO TTL •••$109.llO 
Arl' Mouse wfl(eyboatd ...... .. .... l4t.OO Printer 11111132 Columns179.!15 ZVM-1240 & ZVM<l3S llGB ........ .. .Call 

EGA SPECIAL 
New Advanced EGA Card for 

High-res IBM Graphics. 
SPECIAL •2aaaa H-+--1--1PRICEI Only 

UNBELIEVABLE! ~ 
Mlcnapro INFOSTAR SYSTE'MI lnclucles 

Datas.tar, Rejlorts.tar (PC DOS) ..•.••$99.95 1-1-+-+-1 

IBM brand Pascal Compiler •••••••••91.911 1-1-~-1--1 
IBM Pascal Reference... . ....... . . . 49.95 .......-+-<..... 

IBM DOS 2. 0 .......... . ... .......24.95 t-+--+-<-1 

Vlsicalc IV IBM .. .. ...............39.95 t-t--+-4-­

Compaq MS DOS1BAS1·c ver.2 ....••.49.15 ~~ •· 

n..lin.Aljaiiljs• .,~+f-1 



WE WILL MEET ANY PRICE FOR CURRENT PRODUCT GET OUR FLYER?
ADVERTISED IN POPULAR MAGAZINES. POLICY IF NOT - CALL & 
APPLIES FOR BOTH SOFTWARE AND HARDWARE! GET ON OUR MAIL LIST. 

J.CJfl .lS Mc.:1'a(l • tfOC IC ... ALSO lfllc:.t.Y~ 

UNllAR 
lM- ..... ..... ..... ...._ ..- ... - 1.;ro ......1. .....,__,. .. ~ .... l.W»IS ....-... .... .,._ .... LM)tlf .......,... ... ........ .. ..,_ Ln 
u.&aH o• lMtll ... ...,_ ........,... ... Ul71.J ~-
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JUNE SPECIALS 
(SUPPLY LIMITED) 

SYS GEN 2.0 Mb 
w/20Mb Backup 
iilitlllflJI SUPER NUMERIC 
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IOOO's ol lh~t. ACP $39 95 
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PC Jr. Color Atlap1er ..••• • • ••$29.95 
PC Jr. TV Adapter ...•... . .... .29.95 
PC Jr. Operation Manual. ....•..19.95 
PC Jr. Compac1 Prlnter .•.• •.•• .69.95 
PC Jr. 641< Adapter...••. • . . ...39.95 
lotus 1·2·3 PC Jr. . . .... . ..... 179.95

* Tl DEMO SALE * 
Tl Professional CPU ...... .... $7510.00 

Tl Professional w/1 0Mb .......10510.00 

Tl Monochrome .. ....•.... .. .119.00 

Lotus 1·2·3 Tl Pro ............ 229.00 

Home Accountant. .... . ...... .S9.95 

64K Upgrades . .. .. .. .. .. . .... 99.95 
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• 256K Expandable to 640K on Motherboard • Floppy Controller Clll'd 
• Eight E>tpanslon Slots • Double Sided Double Density Disk Dl'lve 

e IBM Type Keybo•rd (with LEl> Indicators) • 135 Watt Power Supply 

The Eclipse 16 is an outstanding value In IBM Compatible Computers. Alter care· 
lul research and evaluation we found It to be the most reliable unit. 
Our computer includes some of the newest features available, such as the 
4.7MHz, multl·layermotllerboardwith 256K of RAM upgradable on board to640K 
A generous eight expansion slots and 135 Watt power supply give you ample 
room and power ror add-on boards. The enclosure has an easy-access mp top lid 
making upgrades a breeze. And ourfloppy controller supports up to fourdnves, so 
as many as three additional drives can be used. Finally, each computer is 
configured and fully tested before se.nding it to you. 
Satisfaction Guaranteed! We're really excited about this new unit, and so sure 
you will be too... that you may return the Eclipse 16 for a full credit towards an IBM 
PC II you are not completely satisfied. 
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8087 Mlllh Co Proceemor ......................­ 119 
Color Glaphlca Cerd ............ ·-··-····-····79 
Mooochrome Graphlce C..rd ...... ­ ••- ••••.99 

RGB Color Monitor...................... --........ 199 
TTl Monochto.,,. Monllor ....•.••.. - .........139 
Microsoft MOUN ..... , ............. -···-···-···139 
Upgrade from Floppy Controller to Diak 1/0 
2 drive conltoller, clock/cal, software 
pa,...11111., -ial, and g"'ne por1•··-····-··...79 
1200 Baud Internal Modem w/Sollwartt 179 

Copy 
•Manuscripts 
•Contracts 
•Articles 
·Forms 
•Invoices 
• Purchase Orders 

Applications 
·Malling lists 
•Editing 
•Data Base Management 
• Transfering Information 

between lncompallble 
systems. 

Uses a standard RS-232 serial port hookup 
to interface eaisily with your computer. 

~~,!~,,~, 

WINCHESTER ~ill 

__.....__ 

HARD DISK DRIVE 

The Team 212A oilers al lhe features ol tne Hayes 
Smart ModRfTI 1200 lor a lracllon of fhe pi:ice. Now Is 
your QPl)Ortunitv 10 pilrchase a 1200 baUcl modem et 
the prl6e ol a 300 baoo modem. 

The UllraUnk Is a 1200 baud HALF DU· 

PLEXbe11202oompatlbleinlemalmodem199care lortne I BMIPC. ThiS u11it operates full 
!luPlex al 300 baud. 
The UltraUnk adds a voicetdala demen­
slon to your F'C. Manufacturers original
:;uooesledJ:lrice on t!iis m~ is $795. 
CaliTomm Dlgllalspdce Is only $99. 

SIGNALMAN MARK VI
300 BAUD 
. . ' - . 

I ~ ' I 

- . 
. ,· - , - • • ' I I 
The Ancliot Automation Marl< VI is a 300 oa.ud direct 
connect modem that plugs rn10any slOI ol your IBMIF'C. 
This modem supports a.ulo answer and auto dial capa­
bilrtle$. Other features include IBlophone numbo< stor· 
age, sand I recelv& texl files, slngle key-stroke dialing 
alOOg wi1ll many oilier fundion5 provided on dis!(. The 
Matk VI was originally priced al "'"" $300. 

MODEMS 
171UJO 
179.llO 
S99.00 
4$9..GO 
189.00 
99.00 

219.00 
35.00 

289.00 
279Jl0 
~9. 00 

let.OD 
m .oo 
199.00 
199,00 

Fin Inch Wlnchm" Disk Df!Wn--+
SEAGATE 225 20 Meo. Vi HL 319 359 
SEAGATE ol02& 26 N. as..s. 151 121 
SEAGATE 4051 51M .35111$.11195 1059 
FWITS U 2242 55 M. 3611S. 17119 1721 
FWITSU 2243 II M. 35mS. 2295 2219 
RODINE R0·202E 'C1 M11. 7119 721 
RODINE R0·203E olO Mii . 995 95! 
RODINE R0·204E 53 M11 . 1259 1115 
CONTROLDATA 9'155-t6M.1121 mt 
MAXTOR muo ua 11e1. 3311 3215 
H.ONEYWELL 85N . %7 ms . 1195 11!15 
TOSHIBA NIC5670 M. 30mS.11U 1729 
TANDON 502 10 Mlg. 419 319 

• Wlncllesllt Controllers tor IBM/PC • 
FALCON fT·HDC hall card 189 
XEBEC 1220 wttll ll40JIHDnlrOlttr 219 
NATIONAL COMPllml 5004 159 
OTC 51SOBX 159 
OMTI 5510 h1H Olnl 119 
ADAPTiC 201DA11111W1n Install 119 
WESTERN DIGITAL WD/1002 111 
• SCSl/SASI WlnclHter Coatrall111 e =Jt1DA 5v.'' fool pdnl m 

• Wlnchrler Accn1Glln • 
lntllllttlon Ill •1111 m1nnl 10 
Wlnchnter lllCIOlllltlnd IUPPIY 139 
0111 20/34 Olbll .. 25 
Swtti•lno power hPPIY 4t 



Cali.,ornia Digital 

17700Figueroa Street • Carson, California 90248 


FREE
Letter Quality Printer I~~, Accessory Pak 

Includes 6 Daisy Wheels 
& 2 ribbon cartridges 
Wilh F-1 oPu rcl'lase 

F-10 DAISY WHEEL T~: 

The F-10 Daisy Wheel printer is lhe pelfect 
word processing prin1er. This prinler is •extremely" similar 

Guanllty 
Two 

reasonably ptioed 40 cl\atacler per S(!()Qnd 
10 C. ltoh's F-10-40 Slarwriter prin­

ler. however we have been advised by legal counsel for the C. ltoh Company that we should 
relrain from referring IO the F-1 Oprinter as a Starwriter. 

This printer auto lnslalls vrilh Wordstar and PelfeQ Writet, leatures eJlensive bui"-in word 
plOCBSS/ng functions lh&1 allow easy adap!ability and reduoed sohware complexity. lriduS1ty ._____________, 
Slanclard Cefllronics lnlllllace ~s Instant compa1ibillty with all compulers !HJJlpped with a parallel printer port. The F-10 ac· 

cepts paper up 10 15 Inches in width. 


These pdnrers were originally priced to soil at over $1400. Thtough a special arrangemenr Calllornla Digital has purchased 
these unils from a major computer manu-lac:turer. We have a limlted number ol lhese popular pdt\1ers left ...• while lhey lasl we'te 
altering a spedal Accessoty Pak. Including six Oiablo daisy wheels and two ribbon cartridges, wilh every F-10 printer altelldy 
priced at a lraction of roorr orlgfnaJ cost. 

Options available: sheetteeder, lraclor feed. buffered memoiy and an assortment ol prlnler cables for a variely ol computers. 

CP/M 2.2 TEKTRONIX MOUSE 
Operating System 

l.__ 119
t4 ff _w11111H;1 

SONYs3W Floppy Disk Drive 
3 1/2" New IBM po rtabl~ compatlble 

1119 

51/.a '' DISK DRIVE 

SALE 189

Quantity Two 

Your Choice 48 or 96 TPI drive. 
QUME MODEL 142 e 48 TPI 
MITSUBISHI 4853 e 96 TPI 

WO Ten 

TEAC FD55BV halt height 119 109 99 

TEAC FD55FV 96TPI, hlllfht. 119 109 105 

TEACFD55GF forlBMAT 189 179 175 

SHUGARTSA455HalfHeight 119 109 105 

SHUGARTSA465'12Ht.96TPI 125 119 109 

TANDON100·2fullheJght 129 125 119 

MITSUBISHl4851 half height 119 109 105 

MITSUBISHl485396/TP1Vz Ht. 99 89 89 

MITSUBISHI 4854 8" alee. 295 285 275 

QUME 142 half height 99 89 89 

Switching power supply 49 

Installation Kit with manual 10 

Dual enclosure for SY•"drives 59 

34 pln edge connectors 5 

Scotch M•d cle•nlng kit 19 

Flip & File Storage tubs 15 


UME 
1149 

Eight Inch Single Sided Drives 
QUME841 single side 159 149 call 
SHUGART 801R 359 359 354 
SIEMENSFDD 100-8 119 115 109 

Eight Inch Double Sided Dri ves 
QUME842"QUMETRACK8" 189 179 c•ll 
SHUGARTSA851R 495 485 475 
OLIVETTI double sided 189 179 159 
REMEXRFD-4000 179 169 159 
MITSUBISHI M2896-63 112 Ht. 459 449 409 
Dual 8" enclosure with powerand fan 259 
Switching power supply 89 
lnstalJation k .lt with manu•I 10 

4!§.l=.~~~$ J50ns 
~,,, 
Quantity •

100 



---------

Jameco Mail-Order Electronics 

415-592-8097 

7400 

"-rlN,._ PTlclo 
SN7400N. •• , , , ••••• , 19 
SN7402N. .......... , 1 9 
SN7'104N. . ......... .25 
5N7405N.... . . '' ... .29 
SN7406N. ........ .. .29 
SN7407N. ...... ,.,, .29 
SN7400N. .......... .25 
SN7410N. ......... . . 19 
$N7414N. .......... .45 
SN7416N..... , , .... .35 
$N7417N........... .35 
SN7420N. .. ....... . . 19 
SN7430N. ....... , •• , 19 
SN7432N........... .29 
SN7438N........... .29 
$N7442N, .......... .45 
SN7445N. ....... ... .69 
SN7446N. ... ' .... " .79 
SN7447N. •• ,, •••• ,, .79 
$N7441!N. .......... .79 
SN7472N. .......... .39 
$N7473N. .......... .35 
SN7474N. •• .•• •.. .. .3!; 
SN7475N. .......... .39 
SN74713N........... .3S 

"-rlNC>. ­
$N7485N. .......... .SS 
SN7486N..... , ..... .35 
SN7489N ......... 1 .95 
SN7•90N .... ' ..... .39 
SN7•93N. .......... .35 
$N74121N.......... .29 
SN74123N..... ..... ,49 
SN7•125N. ......... .4! 
SN7•126N. .... . .... .49 
SN74I 4JN. ........ 3.95 
$N74150N. ........ 1.29 
SN741!4N......... 1.25 
SM'4158N. , ....... 1.39 
SN74173N.. , ........75 
SN74 I 74N. ......... .59 
SN74175N. .... " ... .59 
SN74176N. .. ....... .89 
5N74181N. ."" ... 1Jl5 
SN7418eN. ........ 1.95 
SN74193N. ...... ... .60 
SN74198N. ........ 1.35 
SN74221N. ..........89 
$N74273N. ..••.•.. 1.95 
SN7436!N. ......... .59 
S N743<17N.......... .59 

74LS 

?4l.SOO. •• , .. .... ...19 
NLS02.............19 
74LS04............ .25 
741..S05. .. . .. .. .... .25 
74l.SOS. . .. . . . . . • . . .99 
74l.SO'I..... , .......99 
74l.Sal. ............19 
1•LS10. ........... .19 
74LSl4............ .39 
74L.527.. .. .. .. .. .. .25 
74LS3(). ............19 
7•LS32. .. .. ... . .. . .25 
741.542. ........ " • .39 
741..847............ .89 
74L$73. ........... .35 
74LS74. . .. .. . .. . .. .25 
74LS75. .......... , .29 
741.S76. " .. • • • .. • • .29 
741.S85. .. .. . .. " .. .49 
74L.Se6. .. .. • . .. .. • .2S 
74LS90, • • .. . • • .. .. .39 
74LS93. • . .. • • .. .. • .39 
74\.6123. ...........49 
74LS125.. ........ . .39 
74L$138. .......... .39 
74LS139........... .39 
74LSIS4........... l.49 
741.5157........... .35 
74LS1QS. ...... . ... .35 
741.5163....... " .. .49 
74LSl64....... ... ..49 

74LS165. , .. ,,, .....79 
74LS1 66. .......... .e9 
74LS173. .......... .49 
74L$174. .......... .39 
74LS 175. .......... .39 
74LS189. .......... 3.95 
74L$191........... .49 
74LSl93. .......... .69 
741..5221........... .59 
741,s;,!40, " • .. .. • .. lie 
741.$243. . .... ......69 
74LS244. .. .. .. • • .. .69 
74LS245. .. ..... . " .79 
74L$2:59. .......... 1.19 
74L$:»3.. . .. .. .. .. .79 
74LS279. .. • .. .. • .. .39 
74LS322. .......... 2.95 
741.S365' • . .. • .. . • • .39 
741..S366. ..... "... .39 
741.S387.. • • • • • .. • • .39 
74l.S366. . . .. .. .. .. .39 
74LS373. . .. • • • . .. • .79 
74Ul374...... " ....79 
741..S3913. ...........79 
74~ .......... 5.95 
741..5624. .. ........ 1.95 
74L.Se29. .......... 2.49 
74l.S640. .. ' " •• " ••99 
741.Sfl.45. .......... .99 
741..$670. ...... ... ..99 
74LS688. .......... 1.95 

74SIPAOMS• 
74SOD. ........... ' .29 745188'........... 1.75 
?4SO.. . ... " .... " • .35 745109........ " .. 1.95 
74508. .... " ...... .35 7461116. ." •••• " •• 1.49 
74$1D. ............ .29 74$24(). ........... 1.49 
74532. ... ... ...... .35 74S244.. " .... " .. 1.49 
7•S74............. .49 746253. .......... , .79 
74685. ... "." .•.. 1,49 746287'.•••••• " •• 1.69 
74$86. ........ .. .. .35 74$200".. .. ....... 1.&'I 
745124••••• ' .... .. 2.75 745373. ....... ' ... 1.119 
746174. ' •••• ' ..... ,79 745374............ 1.69 
746175. .•.•• ••••• ' .79 74$472'• • • . • ' • . ••• 3.49 

74ALS 
74ALSOO. ... ". " .. .35 74Al.S l 38. .... " .• ' .89 
74ALS02. •• .•• ••••• .35 74ALS174, ......... .89 
NAl..$04. .. .. .. .. .. .39 74AL$175. .. .. .. . • . .89 
74Al.S()8. .......... .35 ?4ALS240. ... ...... 1.79 
74AlS10. ... .... .. . .3S 74ALS244.......... 1.79 
74ALS27...... • . • • • .39 74ALS24!1.. ....... . 2.49 
74A(.830. . ••• " .... .35 74AL.Sa73. ,. ••• .... 1.95 
74ALS32. ..... '' ... .39 74ALS374. ... " .... 1.95 
74ALS74........... .5! 74Al.5!73. ......... 1.95 

74P 
74FOO. ..............59 741'139. ... ........ 1.29 

7'11'04. " ............6S 74F157... " ....... 1.29 

74F08. ........... " .59 74.F193. ........... 4.95 

74F10. ....... ...... .59 741'240. ........... 2.49 

74F32. ........... .. .65 741'244. " ..... " .. 2.49 

74.F74. ......... • . • • .69 74F25a , .......... 1.79 

74F81,1. ..... .. • .. .. • .e9 74F373. ........... 2.95 

74F138. ........... 1.19 74F374..... ....... 2.95 


CD-CMOS 
004001.............Ill 
C0401 I...... . ..... .19 
C04013. ...... " ... .3!i 
C04016. .. • .. .. • .. • .29 
004017. • • .. • .. • .. • .49 
C0401 B. .. • • .. • . • • • .69 
C04020....... , .... .59 
CC4024. ........... .49 
C04027..... . ...... .39 
004000. ' •. " . • .. • • .39 
C04040. • .. .. • • • .. . .65 
00404!1.. .. . .. .. .. • .29 
004050. ......... " .29 
C040SI. ............65 
C04052. .... . • .. .. . .65 
004053. .......... , .&5 
004059. ........... 3.49 
C04000. ... .... .... .89 
C0406'5. ........... .29 

C04009...... .. . .. • .26 
C04070. ... .. • • • . .. .29 
C0407l.... , •••••• , .25 
C04072.. . .. .. .. .. . .25 
C04076. .. . .. • • • • • . .99 

C04061..... ....... .25 
C04()82. .. .. "... .. .25 
C0409l3. ........ " . .39 
C04094.... ........ 1.49 
0040103. ......... . 2.95 
C04!!03. ... • • • • • .. • .49 
C04510.............69 
C045n.............69 
C04515... " . ... . " 1.39 
C0451 e. ............79 
C04520. .. .. . .. • . .. .79 
C04S22. . . . • • • .. • • • .79 
C04!5>38. ..... " • • .. .89 
C0.541•• • ••••...•• .89 
CD4543. .... • .. .. • . .99 
C04!53. ........... 4,9S 
C04555. .. ... " .. .. .89 
C04566. ........... 1.95 
CD4583. ••••••• " •• 1.19 
C04~ .. " . .. . .. • .59 
C04585. .. ....... .. ..75 
MC14411...... , ... 9.95 
MCI 44\IOP. .. ...... 4.49 
MCI 4572. • • • .. • • • • .119 

PRICE BR!!AKTHROUGHI 
CUSTOM COMMODORE CHIPS 


for VIC-20, C-64 and C-128 Personal Computers 

"-rtNo. Prloo l'llrtlfo. - """No. Prioo 
'6510CPIJ *-* 9.95 '&526CIA ~ 14.95 '6S81SID ._ 19.95 
'652STPI - 9.95 '6560VIC.ltifi- 14.95 82S100Pl.A - 19.95 
"Spoeo. Wdibl.. s1.so... '6567VIC.ll-M*- 19.95 NOT!: 925,100 = U17 IC-44) 

tU\ ~A	MC68701 ·Microcomputerwith EPROM 
'CY 	 The M(:6870I ISM &-bit $Ingle Chip mlct'ocompu1er l#lil {IYFU) 

wt*:h &lgnlflcan11y enhance& 1he capobitles of ll1o MC8llOO 
famlv OI pans. On-dllp rl>SOUteOS lneludO 2046 OVIOS Ol 6'ROM. 

• 	 128by!osOIAAM,6'1rlolCommunieoliOnSln!-e($Cl). paral· 
Joi llO. IW>d O llVff f\Jn<l iOn Programmoblo Tome< 

MC68701.... . ............. $24.95 

MICRO 
lllCllOl'llllCESSGR CHIPS 
Plirt No. Price 

0765AC. ' ........ 4.95 
COl'1802CE. .. ••.• 6.95 
26el -3. ... " ...... 6.95 
ZIG, ZIOI, DOI, SIRllS 
280. ' ............ 1.75 

zao.crc. ." .... " 1.79 
ZOO.OO.RT, •••..•• 4 9! 
ZB04'IO. ." ....... 1.79 

28()A. ............ 1-81; 
280A-CTC. . ' ..... 1.!19 
280A-OllAT•• •• ' ' . 5.25 
~PI0.......... 1.95 
280A.SIWO. . • . • • . 525 
zaoe. ' ...... . .... 3.95 

ZOOB·CTC. •••• , • 4.95
z.eoe.R0. ........ . 4.95 
9*/ NOOINOOO SEIL 

6002.• ' ••. ' ..... ' 2.75 
652o. • ' .......... 2.95 
6522............ ' 4,95 

6532. .' ......... ' (j.49 

6551.. ' .......... 6.95 
6llOO. .' •• " ...... 1.95 
eeo2. •.••• • •••• ' ' 4.95 
6910. . ........... HIS 
!1621....... ' ..... 1.9!i 
e840. ... . . " ' .... S.75 

R COMPONENTS 
MlllllDllESC..l151111111811/ llllCIO C..l 

FMNa, "'1c<> "-r1No. ­
-. ............ 9.95 
 8237-5. ....... ' ... 6.95 

684S. • ' .......... 4..95 
 8243..• ' .. ....... 2.49 

6650.• ' .......... 1.95 
 8250A. " .... " •• ' 6.95 

8'!50SCForlSM) .... 7.266852. ' ' .. " ...... 4.75 
6EIOOOUI.......... 9'95 
 8251A. .' ......... 2.25 

88661. . .......... B.95 
 82S3·5. •• ' •.••...• 2.25 

8254• .. " ....... ' 9.95
._SDllES 
8254•2 . .. .. ..... 11.958001 . ' ........... 6.95 

~f;A.5. ......... 2.2'1.i
80C3IBH. ' ... ' .. lll.95 
8257-5. .... .. . " .. 2.498005. ' ••• " ...... 1.95 
82~9-5. ........... 2.49
9073N .......... 29.95 

8272... ' .•••..••• 4.958060A. ........... 3.95 

8279-5. . " ........ 2.95
80e5A. ........... 2.75 

8741.. ' ..... .. ... &95eooo. .......... .. 8.95 

8748. • ' " .•• ' •••• 7.95eoe6-2. ......... 10.95 

8749. • . " ••• " ••• 9.950067(~) ..... 129.95 
8751.•..••...••. ;!11.9580e7·2[8MHzl ... 159.95 
8755. •.•. • " .... 14.95eosa ............ 7,95 


Din ICQUISffiDll806&-2...... ' ..... 9.95 
AOCOl!04 . ..•....• 3.498116. •.... ' ..• ' .. 8.95 
Aocoaoe. .. ...... &!IS81 55. ' ••• ' •••• ' •• 2.75 
ADCJ0809, ........ 3.95
8155-2...... ' .... ' 3.95 

8151). .. ' ......... 2.75 
 AOC0816. ••• , ••• 14.95 
8202............. 9.95 
 ADOD817........ . &95 

moo. ........... 29.95 
 CAC080B. ........ 1.95 

8212. ............ 1.95 
 OAC1008. ........ 7.95 


AY-3-10150. .... . . 4..9511224.......... " • 2.25 

8228. •• ' ......... 3.49 
 AY ·S.1013A. ...... 3.95 

lmWllCIWIS 

SATl!LLIT'lt TV 
Dll!SCRAMBLEA 

'The MMS321 Is• 'TY e11mer11 sync generatM deaignod ID 

"""""' 11>1 bnio >YTIO fu'!Qions lor '""'"' <~ or - · chrome S2S line/60Hz linleriecOO MCI camera Wdeo recotdef 
•Ollllca.tlons. COLOR llURST GATE I SYNC 

AU.OW SU.II.£ COLOR OPERATION 

MM5321...•.• .. ....... $9.95 


DIGITALKER"' 

DT1050 -~:-llirla•kn.--.
docb,•-...--..·- ­liono,elc.ThoOT1 O~ioo SlandardDIGIT"1.llER "'1­
willl 137 ..,..rall """useful_.,,, 21onos. and 5 dilfelcnt 
s11-. duroUon$. ll'lt_,,s .no 1ono$ h ,. bffn ·~ 

:=,==~~::~~lo~~i:=~r: 
""""8'" oulpul ol lho DT1050iu li!v~ly iotolllglblo"""" ""°"· 
111o llT1050-oloSpMd>-Ct>lp. MMS4104 

i:~tri~'2r2fk.~==·..=~s:.!..":! 
...........-ach-dlogroftoonthoOllCll-lllOll. 


-""' - ­DT1050 lliglUlks~ •••••• $24.95 
MMS4104 -·~ •.. $12.95 
DT1057-~nds ,,.,. cmoJ>O -.bulllt'r ._ 131 
WCH'd's to owr 250 'MN'dJ. lncbfea tv.o 42• AOMs and .spoca.. 

DT1057.... .... .. . ... $11.95 
INTERSIL 

.,_,.No. 	 Pllce ""'-No. Ptlce 
FE02020.. ........ 12.95 7207AEVIKL ....... ll.49 

FE02030. ......... 12.95 721141'1. ~. , •••• 7.95 

7106CPL .......... 8.95 7211MFl.(Miero) ... . 8.49 

7Hl6EVn<it. .... .. . "6.95 7217L)l. . ........ 10.95 

7 107CA.. .......... a;s 7217AIPL , •••• . •• , . B.9S 

7107EVJK'it. ....... 46.95 7224IPI.. ... ....... 1o.95 

7207AFO. ..•.•• ' '. 5.95 7226AEV/Kll. . ' ' •• 99.95 


74HCHl-9PEEDCMOS 
74HCQO. ••• • • , ••• , • .35 74HC175, ......... , .89 

74HCXl2. ... .... .... .39 74HC221.. ......... 1.95 

74HQ()4,. ••• ,...... 39 74HC240. .......... 1.39 

74HCOB. •• " .•• " •• .39 74HC244. ••••••• ". 1.49 

74HCIO. ... .. ...... .39 74HC245. .......... 1.59 

74HCU..... .. .. . .. .59 74HC:!~ .......... .79 

7•HC:lO. ........... .39 74HC25!1........... 1.19 

74HC32. ........... .45 74HC273. .......... 1.79 

74HC74. ...... .. • .. ,45 74HC373. .......... 1.49 

74HC75. ........... .69 74HC374. .......... 1.49 

74HC76. ............69 74HC393. ... ....... 1.19 

74HC85. .......... ' 1.19 74HCS95. ... " ... .. 1.95 

74>i088. ..... " •••• .~ 74HCG88. .......... 1.95 

74HC123. ..... , .... 1.111 74HC4040. .. , ..... I. Ill 

74HC12S. ...........99 74HC4049...........79 

74HC132. . ........ , .79 741iC4(15Q. ......... .79 

74HC138. '. ' .. ' ' ....79 74HC4Q60, .••.. ' .• 1.19 

74HC 139. ...........79 74HC4511......... L95 

74HC1S4. ...... ; ... i .~ 74HC4!14, •••••• , • 2.95 

74HC163.. ......... .89 74HC4538. .. . ... .. 1.95 

74HC174.... .. .. .. . .89 74HC4543. ........ 2.95 


74C-CMOS 
74CQO. .... .. .. .. • . .29 74C174. ..... ".... .89 

74C02............. .29 74C175. . . .. .. .. . . . .89 

74004. ......... " . 25 740221.. .......... 1.1 g 

74C08. ••• '. " ..... .35 74C240. •• ' ••• " ••• 1.59 

74C10. ............ .29 74C<144.. .......... 1.59 

74C 14............. .49 74C373............ t.95 

7•032. •.. '.' " .... .35 7•C374. ...... " ... 1.95 

74C74. ............ .49 74C912.. .... ... . . . 7.95 

7•CSS. .. ....... .. . 1.19 74C915. • • " ....... 1.19 

74C86. .. .. .. • .. . .. .29 74C9:IO. ....... ' ... 9.95 

74C89. ... '.' ...... 3.95 74C921.. ......... . 9.95 

74C90. ............ .89 74C922. ••••••• " •• 3.95 

74C154. ........... 2..95 74C923............ 3.11!> 

74C173. ... .. • .. • • • .89 7•C92S. ........... 4.95 


UNl!AR 

4116iN- 15 16,.384x 1 (1S0ns)... ' ...... •••• · ........... .89 

4128 131.072 • I (200nS). ..... " ........ ' ' • • • • • • • 5.95 

4164N- 1SO 65.536x I (150'>5).'''' ... " ••••• ' " ........ 1.39 

4164N-200 65.536• l [20008)... ' " .... ...... ... ..... " 1.19 

™5441&-12 16,384 x 4 


4096.K,MM5280 =:·2;01:::::::::::. ::::::::. ~ 
8118 16.384 x 1 (12Qns)(.,.5V0Vy R~ , ..... .99 
412'5&-150 262,,U4M I 
50464-15 M..536x4 i:gg::· 14'464ii4i464~·: .· :: :: : : : :: ~~ 
----------SUTIC IWIS--------- ­
TMMll01~ 1 2 
2102 
210'2-2L 
2114N 
211 4N-L 
2114N-2 
2114N-2L 
21Cl4 
2149 
5101 
HM&1il!P-3 
HM611a.P-3 
HM6264.P. I:.? 
HM6264LJ>. 12 
H-P.15 
H-L.P-15 
6514 

2048•8 
102.Clc 1 
1024x 1 
1024x41 
1()24)1:4 
1024JC4 
1024.x 4 
1024x4 
1024 x 4 
256x4 
2048xB 
2048•8 
8192•8 
8192x8 
8192x8 
8192•8 
1024 x 4 

1702A 

~~ 
2100 

~~7HI 
~hi;-~
2732 
2732A·W 
2732A-25 
2732A-45 
27C32 

~~~-io 
2764. 25 
27«Mh26 
2764-<IS 
27064 

m~t 
~~-~ 
68764 
68768 
74S387 
74$471 
825123 
1125129 

~xS 

=~= 
1024. e 

~=== === 

40ll6 x 8 
4096 x 8 
4096 x 8 
"1096 X 8 
"1096 x 8 

~~:= 
8192 X 8 
8192 x.8 
811'112 x 8 
8192 x 8 

:~~= 
m:~= 
8192 x 8 
8192x8 
256 x 4 
256x8 
32•8 
256X4 

IDW PROFILE (Tffjj SOCUTS 

(120n&J.... ,,, ........ , ... ...... , IMI 

(350ns).......................... .89 

(25(1nos) LP. (!II I.In}. ' ...... ' ...... 1.49 

i:~h:.;.:: :::::: .':: :: :::: : : : : : : I~ 
i=!U>::::::::::::::::::::::: :~ 
(200na) (CMOS)... . .. • • .. . • .. . • .. .49 
(45'1$), ' .... ' .................... 4.95 

!~~!~:::::: :::: ::::::::: ~~ 
(150ns) L.P. CMOS. ' .............. 1.85 
(12Qns) CMOS. ........... , ....... 4.69 
120ns) L F! CMOS. . . ............. 4.79 
1!0n&) CMOS. ..... .... . , .... . . .. H9 
1!IOnS) L.P. CMOS ... .. ... .... .... 4.59 

(a50ns) CMOS (\F0444CJ. , •• .. ..• 4 ,49 
l'llOMS/ El'llOMS--- - --- - ­

(11'5)•• ,,., •• , ......... , .. .. .. ... S.95 

!

1:e:1~::::::::::::::::::::::e 
C4so.->s~ ..... .. ... ............... 3.9s 


i:=:.~~:.. :::::::::::::: ~~ 
~-~::::::::::::::::: ::: :i: 
C•!On&~ ...... . ... ... .. ......... . 4.75 

1200nSI 21 v...................... 4.95 

12'50ns) 21V... " .. " " ........... 4.49 

l450nS) 21V ...................... 4.25 

CMOS. .......................... 7 .95 


:=:::~~.~7~::: :::: :: ::::::: ~.: 
1-121V... , ..... , ............ 4.25 
(2$0nS) l 2.5V.... , • , .... , , • , • , , ••• -4A0 
(450naJ 21 V.. .. ........ .......... 3.95 
CMOS 21V....................... 5.95 

=:n~~-'-~::::::::::::::::: ~i: 
=1~~,- ..,2Siij_._.::: 1~ 
(450ns 25V..... .. .............. 15.95 

(350ne) 25V..................... 1695 

Pf'\OM 0 .0. .... , ......... , ....... 1.69 

PROMT:S. ............. .. .. . ..... 4.95 

PROMT.S.. ....................... 2.95 

PROMT:S.. ..... .. ............ 2.95 


WIRE WUI' sacicm llOLDJ LEVEL n 

060026CN......... 1.69 
lU)74CN........ .. • .79 
Tl.ll8oCCN. ' . ' . . ' .. ' 1.00 
l.M307CN. ...... . .. .4.5 
lM309K .......... 1.25 
L.M311 CN.. .. • .. • • • .45 
L.M317T..... ... .... .99 
L.M311lCN.......... 1.19 
l.M319N. .......... 1.19 
LM320K-5. ......... 1.35 
l.M320T·5. ......... .59 
LM323K ••.•.••••• 4.49 
LM324N. . ........ ' .39 
LM338K ... .. . .... 3.95 
\.MIXl9"4 .......... .49 
l.M340K· 5. ...... ... 1.35 
1.M)4Qtl.12. ........ i.3! 
l.M34QK, 16. ........ 1.35 
LM340T·5. • .. • .. • • . ,49 
LM34CIT·l2......... ,49 
L..M340T· 15. , • .. .. • • .49 
l.F347N. .. ".... .. . .99 
f.M3.q8N., • " ••• " • .69 
LF35 1 N. .. " ••• " • • .49 
l.F353N. • • . .. • • .. • • .59 
LF355N....... " .. . .89 
LF356N. • • • .. • .. .. • .89 
L.M358N. ..... " • .. .49 
LM360N........... 2.19 
LM361N. •• '." ••• ' 1.59 
LM380CN. , ........ 1.ll9 
LM3116N-3. • .. • • .. .. .89 
LM397N. .. ........ .llll 
l.M393N. .. .. .. .. .. .45 

LM399H .......... 3.95 

T\.497ACN. ....... . 2.19 

Ne54~ (CS4~) ' '.' 2.95 

NESSSV............ .29 

XR-LS!.5. . ' ••• ' ••• .•69 

l.MSS&N........... .59 

NE55eN........... 1.19 

~- ...........99 

LM5Q7V....... .... . .89 

NE592N............ .89 

LM741CN. ......... .29 

LM7od7N. _ . . • . • • • • • .59 
l.M14$8CN. .. .. .. .. .49 
LM14aBN. ... .. .... Ml 
LM1489N. ......... .G9 
LM 1496N. .. .. .. .. . .99 
l.M1871N. ..... " •• 1.95 
LM 1872N. ......... 2.49 
LMHJ96N. ......... 1.59 
UL.N200:JA. .........99 
XR2206. ........... 3.llS 
XR22Q7............ 2.49 
XR2211. ........... 2.95 
LM2907N. ......... 1.95 
LM2917N (8 pin)••• , 1 .SS 
LM3900N. .. • .. .. .. .59 
l.M3ll05CN. ••••••• ' , . , 9 
l.M3909N. .. • .. .. .. .89 
l.M39 14N. ......... 1.95 
IM3916N. ........ ' 1.95 
NE5S32........... , .llll 
NES534. • .. • .. • .. .. ,89 
1s.in... .......... 1,19 
76477............. 3.95 

.,_,.Mo. 1-9 10-99 1-., Po.t Na, 1-!I 111-9!1 100-..p 
8 plnlP...... . ..13 .12 ,11 8plnWW•• . •••.55 .49 .4~ 

14 pin LP........ .15 .13 .11 14 pln WW...... lie .65 .59 
16plnLP.........17 .1S .13 16'*1WW.......75 .ll9 M 
24 pin U'. • . .. • • • .31 .30 .29 24 pin WW.. • .. • 1.19 1.00 .99 
28pin LP........ .39 37 35 28'*1 WW...... 1.39 l.2il 1.19 
<10 tJ(n LP.. • • .. • • .49 .46 .43 <10 pin WW.. .. • • 1 .79 1.ll9 1.59 
- SGLDllmll SWlllMD llllD &TIN} AMII HEADER PWI SOC1CPS Al.SD HAIUBU ­
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----

--

COMMODORE1111 COMMTIBLI! 
ACCESSORID 

Tho.JE222Cll __ 

IBM COMPATIBLE 
ACCUSORID 

Now Compatible
With C.128! 
RS232 Adapter 
for VIC-20, C-64 

and C-128 
., __ llS232 

=--~c.'1'1:"~=~'='=-~ 
-ofllle4--~-aftd 
•Pl"111"*>U..Awl • Pl-StandaldASmoJooat-• 
· u..ts11gn111 ChMmll -IYo.Clew ID Sot1d. FloQUMtm
S.nd, ON Tetmlnll fleldy, Dala St! Roactv), 

JE232CM..•..••••••••..• $39.95 
Voice Synthesizer VIC-20 & c-64 

l'fug-ln - &NcJttg In MlnUWI 

JE520CM.••.••..•.. ••••• $99.95 


300 Baud Auto Modem 

Mttey.Mo '"°' c-M! • ••• • • ••• •• $69.95 


Parallel Print8f' Interface 

FREE 101C Buflet /11cluftdl 

MW350 (F'o<vic.20.c-Mf.C-1U). • • •• $69.95 

TRS-SO- COMMTIBLI! 
ACCBSSORID 

E-X.P.A-N-D TRs-80 MEMORY 
All kilf ~ comp1e1e with (10c)umentarloli 

TR$-80 MODEL I, Ill 

ll!S-1111<3 200n• fModel Ill). .......... 55,95 

TRS-16K4 250ns !Model I).•. , ......•• $5.49 


TR8-80 COLOR AND COLOR II 

TRS-64"'2. ...................... . . $1, .95 


- l'l'IOd.i& only ­TRS-CoCo·lncl 2·!50464'• (41464'•)•... S19.95 

TR8-80 MODEL 4, 4P 


ms-64K-2. • ' ........... .. ......... 11 1.95 

~·-4l<Om16K·64KOr-4PlrOm64K·l281( 

Tll5-84K-29AL . . ............... . ... $29.95 

"-"ds_,4 from 64KIO 12BK 

TRS-80Model100 •NEC• OUtvettf 
M1008K. ..••.•••••• 129.95-. or 3lof179.95 
TllS40- •00E.l-lfOn 

NEC&KR........ . .. $29.95 - or 3 for 119.95 
N~C - PC·ROIA E.l1*'$10n 

OM108K. • • • •.••• •• $29.95 - or 3 lo< $19.95 
oiw..tll Model MIO E.oanslon 

TANOY200 
U200R. .•••••• •• • • $89.95 M . or 2 tor $189.95 
llindy-1 <!00 E.ll*QIOn 

r=:t:"...:.=~:oo:.=::,~~~=
ol t·. ~1-to.mli,,.,eiimln 1ttNt;eW!4-up. 
8ullt-lnule~locl<lopr....,ntW~xposuro. Compac1 ·9 .DOi.. 
• 3.70'W. 2.60'H. Complew - ~ tnry .... eclllp1. 

DE-4 UV-EPROM en-.. . . $74.95 
UVS-11EL Replacement Bulb • • •• $17.95 

DATA BOOKS 

16K RAM CARD CONTROLLER EXTENDED 80· 
(Language Card) CARD COLUMN CARD 
for AppleTI •nd II+ ' For Appi. II, U+ and 11&• For Apple 1i.• 

Expend Imm 49K-6CK. lluno Ceoableolhanc9n!lupl01- Jew it on ••••ndOd 90• 
AP!lffSoN, 005, CPIM •nd m..1.Reoommondod drM>s: catumni&4KRAM Catd.Ultlo· 
Poocal. WIC-18~11 A00-514 or A00·12. (llCC-11 hiljh <HOlution copeblf~ 

JE860..... $39.95 JE875 . •.. $49.95 JE864 •• .• $69.95 

.. - - ­
....,, ~. ~ ,rl. ­ ..~ 

~~~;;-.. . _: - -; ­

• I ~.( t•' • •'' ~ ...­ - ' 

APPLESURANCE 

DIAGNOSTIC DISK 


CONTROLLER CARD 

For Apple II, II + end IM' 

=--~~•ndDlll<DrlYol. 

JE.877. ...••..•• $69.95 
PARALLEL 

PRINTER CARD 
for Apple I~ II+ and Ila" 

Fun~ compo- with A0040 cPIM, ACj)IO 

/ ='~~·=ol~/ ""'llllllle lor Applo l 11+ and IM'. Pll'T-l : 
JE880•• •..• ••• • $59.95 
PARALLELJSERIAL 64K 

BUFFER CARD 
for Apple II, II+ end /M'.. : .. - __ l: 

,. ·- ,,..1 ,a 
l:l==~=.r!..".?~=- ' Pnnlttel Cord nffdod IDf cpera1lon. Th• 

J. ~- - ~ JEW """'"' • .,• ...,..d crera11e1 1n0111 
"""' botll perallot and &erlll C~2l bu~ 

128K RAM CARD 
For Apple U, II+ and 119''"°"1'twy_,.._... ........ - , 


U~115os, Oiognoolies, Demos. and RAl.4 
Disk Emu111oro !Or DOS 3.3 .. CPIM and 
J\4>plo Pucal. &pMd.A.RAM: 

JE868 ....... . .. . $119.95 


83·KEY KEYBOARD 

• klonllcal 18)'001 H Orllfl..I IBM PC Kerboord • Hl;htr 
dellrabMI CllM with palm rest· Com~eWiih cabin aftd da&a 
• JVSr PWG IHI 

KB83.••..• •.• •••..•..• •• $49.95 
Build an IBM PCIXT"' Compatible! 

IBM.UK 
KB-83 
IBM-FCC 
IBM-Cne 
IBM-MCC 
IBM-PS 
FD55B 
IBM-MON 
ISM·MB 

IBM"'-Special 11t1c1.t1tomo-1 •• $69i.9s 
Additional Add-Ons Available! 

IBM·KB ~~....... $ 79.95 

IBM·ENH ~~•.... S 99.95 

IBM-ICB .__c-. -.u , ., $109.95 

IBM·E384K MultiMM:donC.nl••• • •• $169.95 

IBM·20MBK -HnDlolo om.. .. . $499.95 


IBM fo 1199/1-- of ISM ComlJ<,tell 


NEV/! Universal NPIM•i
64K/256K _, .,..., 

Printer Buffer 
~ IOtiNi\TIIOt\' FREEMA~ DESIC.'>5 

.- ­

Tho IJllUFffR u..-... -- - Ii • "'·- d•iatltlllet !bat tocePIO d•r. eta hi'lh tale.""''~"' outpuu Cllis 
~~~~a~~=:m~~n: 
....,..,, Tho,. •ni ...... -- oomblnallono: 11 S..rial lo 
S.rlol, 21 S.0.1 IO l'lnllal, :Jl ?onllol to Pl>r1llol, 4) Po..i 
lo Serial Manual m<:luded. §le: g,..113'1.. .. •'Ml"W :i 1fft'"H 

UBUFFER·64K ... $199.95 
UBUFFER-256K .. $229.95 

;e:w>9' IBM 
~ l Compatible! 

' DISK DRIVESo.cu.....­lliii
fl)55B ._,.,,. D5 ¥rHolallt. ..... . $n9.95 
SA455 Sh~ S.,.·DSl'>.ffo19111. .... $139.95 
TM100-2-51"" CISFulMitlglot.... $139.95 

JMR 51/4'' DISK DRIVE ENCLOSURES
.==.-:i.=::r.:.=.. 

DOE-1FH..... .. .............. $69.95 

HooHa I Full·Hel;hl 5~ •Flo~ Ort... 

DDE·2HH ......... ... ......... $79.95 

HouMI 2 Klil·Holgnt $1:." l'looi>ton.u -\llnlcol 

HDDE·1FH........... . ....... $199.95 
Hc<l.... I Hard Dill< Drive 

14K fWI CNpo (1&)••••• $ 24.98 
u..c., ~• ... . .. $ 49.95 
FlollPl'~c.d. ••• $ 54.95 
en.. ...... . ...... $ 49.95 
-ce.d...... $ 89.95 
-S<iPl!lr••• •••••• $ 89.95 
D1s1c -............ $119.95 
--....... -.-•. .. $109.95 
- . ......• $199.95 

Regular List $789.58 

- ..Il l 
lorod ootO<lla. PIS a..llor: 
JE883....•...• • $79.95 

ADDmONAL APPLE" COMPATIBLE PRODUClS 

APF-1 
KHP4007 
JE614 
AMON 
KB-EA1 
JE520AP 
ADD-12 
ADD-Ile 
ADD-514 
PM1200A 
PM1200M 

G•N•RAL APPUCAnGN POWER SUPPUIS 
Power/Mate Coro. REGULATED POWER SUPPLY 
· """'1: 105-1 i5121 C).250\9.C • '7·&:lHl •U.e~ul•llon: - 0.0S'llo • 3 """'"~"~ 
-·• o,....,ll•go P«>l•c:llon ·UL recourmod ·CSA cortilled 
Port No. ~ Sin 11...n.1 Wllalit PRICE 
EMAS/68 sv•lA I SV•UA ~!OLM •w. 210H 2 .... S2U5 
EMM/SC 5Ve&A / 6V05A 5\K.•l'llW • 21-H 4 lb$. $39.15 

1frr. 1 • Appie I or I+ b"'llOllll llo 
Coolll!O~ wit> s..vo- · Kt-t: lo.bl· ••• •.• •••• $ 39.95 
-"'--5-IY • Kt-t: !e.bl· • , •••.••••• , , , • $ 39.95 
"""'"""Auz.~-11-..,,_·~:lbl·· ·. S 49.95 
12· a--wit1!swt..1-d · ir.r.10.b..-1no1 • . • . • S 99.95 
Apj>io ~ ••••i<:.. · Krr. (•)... . ....... . .... $ 99.95 
-~ - 1'1....... ~ ROldr. ~ ,..b•••••••• $119.95 
s10· Holf~Dlol<llri-.· ~11.bJ•••••••••• • •••• $119.95 
511.· Ka!f-lltlaht Dlok Drtw • Krr. lllol· •••••••••••••• $129.95 
5 ' FulHeigl!IDiokl>riw • ~: (o,11). •••• • ••• ••• •• • $129.95 
- •n11ma1- - 2 c.rc1a · ic.y, 111,111••• • •••• $299.95--En-· Krr.~I· • •• •• $349.95 

MUF601va.1s.2•121 .•.•19.95 
Howard Wtu:llliH c.uw1· ~-. oo c:lmJ 
SU2C7... . ........... $9.95 
EB&a Rotten f3.12'.5"' aqu•r•. 20 dill) 

Shipping: Add 5% plus $1.50 Insurance 

Send stamped, ®ffi J
self-addressed envelope MasterCard ameco 

to receive a Quarterly 

Sales Flyer - FREE!


6/86 

$20 Minimum Order - U.S. Funds Only California Residents: Add 6% or 6 1/20/o Sales Tax Spec. Sheets - 30¢ each 
Prices Subject to Change 

Send $1.00 Postage for a 

FREE 
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lOMB lOMB 
DRIVE ONLY SYSTEM 

Seagate, Mlnl•crlbe With Wost Dig 
controller, dtlvo. 

cables &Inst. p1oc. 
or Tokll<o 

$249ea. $349ea. 
Quantity 10 Quantity 10 

$259 ea . qty 1·9 $359 qty 1·9 

20MB 20MB 

DRIVE ONLY SYSTEM 

Seagate or With W..•t Dig 
Mlero-scle.nce control ler. drive 

cablH & ln5 t. proc. 

$324ea. $424ea. 
Quantity 10 Quantity 10 

$334 &a. qty ~·9 5434 ea. qty 1·9 

Prices include cables, rails and Inst. proc. 

20MB 

SEAGATE 

4026 
40 ms ac·ce$$ 

5539ea. 

Quantity 10 


55 49 ea. qty 1·9 


40MB 

SEAGATE 

4051 
40 ms z.c,cess 

$729ea. 
Quantity 10 

$749 e;>. qty 1·9 

44MB 

MINISCRIBE 

6 0 53 
28msaccess 

$995ea. 
QuanOty l 

~PE BACK-UPS 

40MB 60MB 60MB 
INTERNAL INTERNAL EXTERNAL 

5498 ea. s775 ea. 5795 ea. 
0.1-1,,1llr 10 

W••t-i dl) l ti c.;u1 ..nd "°'''*•re 01.tit111'1'f I 
Wii ll'l m n,. i=-1art MJllw.arit 

l)u.nnrn-. t 
W 1tlU1..toillCi).1t ~l.,.a.t 

l5UJ H Cl• ')' 1·9 .art!l'C:Of'lltOllt:r oll f1il:ll C. On l,Dl le' 

LAZER PRINTERS 
N111.me brand , ful l'r IBIM anti EPSON 

graph ics compatl blo. &ppm . 16 l')'PC 

varlallon.s artd stria1Jp01 ri'lllel 


i.t1•ettoc:e bul lt·ln 

$1888 

PC POWER SUPPLIES MODEMS 
' 150 Wlit'I. 0 1f:ll•I Sw1lc'-ln1l $111 . ZOOM U1 lOO o.ua Ap,ple 1n:t,rHI '91

•w£ST. O•C. 10C.2SWJC2 JCT h111d d1Sk cont HD ' Slll'UI' TEAM l03J2 12A 1200IJOO b!Mld 
KEYBOARDS (IBM XT Compatible) • 2 OlllVE llOppy (.Df\I rqll•r MO Ulf'rrt.a• HayH !All compaitlbk! $1H 

' Hitra.IH tom.P•li.ble mooa<-hif0fl1ol cri._plllC'lo • ANCHOR D: PRUS: lZOO b.tud _., , thOrl $111· s1so ..1y•• ,$G9.. Can:l 1720Xl48p;.IP£M por\ 6 lilflhl Ptt'I • AMC HOR UCHTNINC :1400 baLICI 411• t.euul"SISl olylo •RUltffllC CI br MUl flTECH ~,.ii$ c omp.aliblo U41
' MULTITECH c.D1EW ,T.,pi'llC'i Uirel t t ·2-J..BOARD PRODUCTS IEIM """"0 " Mt Cal C:iOm,p.ntible• MONITORS • AST Snpah • CDml)ll. m1.1l t 1 DODfCI l•f'¥. ' TAXAH 55.J Uttia HI Res ulor coilrd 

pn &atn4: (.I f'U I o•p •o 3.{i'41h AA...fitD1~M.& • M ULTITECH £.G..A. (.lld~ISM "'°"o. CG.i, "1'ATUNC MM l2',22A .amber Tfl SU&
PSPOOU Dr '-'UlTtTECN 10 .. "'1.1 I $~ •ftd IEGA c.omp111tM•I • UTIJHCCMIJ60 Hi Rl'I RG8 4640X 200~ iU &t SSS • ~tGMA [ .G.A · •uLTnt::CM StCM 1t1011 car<1 to .. "'"' • ' "'11NCETIIN HX·llU G • RG9 1G•O X 3501 Hll 

"THE FINE PRINT 
No ..-tturft,S 0111<1ftl'll~. Prior return autheriution t&-Qliltect •U Uitm.to 
nt lumed mutt be lin ort&lnal c-ondltlon Wll l t l'I c..no,., PK••n& o11nd 11J rni"uo:l t 
e-t c •.• .sonw1 ftltUIJI~ m.Y llwolve • q1.toc1c1ni c~rce . we KUPl C•lhier :n 
CutJUtd ctlec'1l'I. Mon., Ordofl., 1;11~rton•I •nd c iOMp;any checU owoch,c1 lh 
\lihl)fl cho" CIH,.). \11$A ;11,.d M.11S.l ffe:ltd w'ilh ino IUrCl'.Ulf'I•· All PfOCIUCla.• P-'NASONIC 112 Ht. PC cooiµat•t:>l<i stlipplbd UPS lllOUIMI, IJl".'t leH SCMtCUltd otht~IH (m!nlm!iim $1'tlppJfC ch~rC I 

• SANYO 112 Ht. PC COffil)B\1ble $ $.00. tt:a.act chairiu specilflod ill1 1me or onktr).. All rtDl'm .!1111 r.niw•rrx1uier"1. 
• •PPLE II compat1ble. 1nc lud1n W11rrtvtitln ~pptJ. M.ember1h..- c•ubt f!o.Rludl<CI, A'll Homto pt'lclt:d tnd In s1oc:i. 

1111 lime of od pl1M:aml'_,.t &fld 11ubJ•"' to V'Clndor c.hmnJ,:-H iind pdor t..1k illl lir 
ol .ad publicat ion. 
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1=. ====== J 14455 NORTH 79th ST._ ' 
..- ......™ 602-lJ9 ! -7870 Customer Support SCOTTSDALE, AZ 85260 

EPSON 
EQUITY II 

IBM-PC compaUblllty maled to the new NEC V30 
microprocessor gi~es yoo 808& CPU power al speeds 
ol 4.77 and 7.16 MHz_On board you' ll find 640K RAM. 
Hercules compatible mono graphics, clock/calendar 
and S lull size oplion $1ols - a ll standard oqulpmen~ 
Add loth~ two360K drives. an AT-type keyboard, TTL 
mon"or and a one year warranty · well , you can see ii 
makes sense lo st arr bul Id ng some EQUITY in 10 your 
business. 

The Epson EQUITY II ... CALL 

Monitors and Terminals 
TATUNG CM· 1360 6401<200 RGB, 13". G/A swileh . $395 
TAl\JNQ MM-1222 HlRes 12" TTL (IBM) ........... 109 
ZENITH ZVM· 1240 Amber (IBM) ... __. . --· _...• __ . 1!15 
ZENITH ZVM· 1220G or 1220A Fiat Semen _________ , 99 
LIBERTY Freedom Termina ls .•.• • __... _........ . CALL 
L.INK 125 Emulates WY·50and others, HiRes 14" Grn/Amb 
8 Scrou Rates. IBM Select.ric K.B ................... 419 
LINK PC·TERM Emulates WY.SO. TV19'25 & More, 132Col. 
IBM· AT KB. Ideal lor MuIii-user .. ... ... ... . ....... 449 
LINK 2-20 DEC Compatible, Amber, 6 pgs Memory, AS· 
423, 26 Lines. To 3B.4K Baud. 36 Funct. Keys. More 459 

Hard Disk and Tape Subsystems 
PC·INSIDER/OUTSIDER, AT· INSIDEA, H8rd DIO Serln 
lor IBM. Booia from Hard Dl•k, f Qnl\iltted w/ Ct1t 6 Cbl... 
H•rdw... a PI S or PC Slvt• Ca blnet . - - - - - CALL NOWI 

THIS MONTH'S SPECIAL 
llMB Hard Ol1k wJ25m1 accaa ISMll T..,e Bi\JS2795 

TECMAR 01~0 External Tape ................. . 1449 
TECMAR OIC-90 Host l l F Card ................... 109 
TECMAR 40200 ·II Slol Expansion with !OMS .... 1395 
SMS OMTI 5510· 7 Controller . ... _........ __ ... __ .. 135 
WANGTEI< PC-38 60MB Int Tape w/ Clrt ,Cable,SIW919 
MICROPOLIS 1325 85MB Ori11e J 25ms Aocess . . .. 1498 
QUANTUM 0·540 40MB Drive. 1 YMr w....nty ••• 1095 
DRIVE SYBSYSTEMS FOR COMPUPRO 
with Disk 3. CASINET, FAN, PI S. CASLES. elc. ...... . 
-20MB Seagate ..... , ... ........................ 1115 
-40Mb Ouanlum 0-540 ... ... .. ....... .... . ..... , 1715 
·72Mb 1325....$2159 6085 ..... 2459 XT-1085 -- 2359 

10MB TAPE lnl (Requires Concurrent DOS) •• . ••.• 439 
10MB TAPE Ext. (Requires Concurrent DOS) •..••. 549 
ALLOY IDXCS·100T 17.7 Ext. Tape (CPM-80/86) .• 1729 

PC and AT Extended Memory, etc: 
we cauy the t>est selectiOn of M11n11uncllon • Memort 
Carda for IBM·PC, XT, AT, pot11ble& and comp1llbletl 

INTEL Abovo Soard PCMB 1010 • 64K to 2MB · Allows 
Lot.,,,, Symphony . others to run above 640K. wl FREE 
MlcroSolt Wlndow1I ... ...... .................... $229 
INTEL Above Board-AT 128K to 4MB · Use all RAM 459 
STB RIO GRANDE 12BK to SMB .................. :zeg 
TECMAR CLOSE OUTII S•w SSSI 1-800-528-3138 CALL 

PC Scientific and Industrial Cards 
INDUSTRIAL COMPUTER DESIGNS 

1018--PC 96TTL 1/0 Lines ........................ $448 
AID 64-PC 64 lnput...«6 D/A 64-PC 64 Output .. __ 527 
PC Protol)'Pin11 Board ... .. . ....................... 19 

SCIENTIFIC SOLUTIONS! 

BASEBOARD (96 110 Unes): DADIO (D lo A Conv.) 


IEEE--488 Boarct LABMASTER: MOREi 

C•I Now for Low•I Prbl 


PC & AT Multi-user Cards 
ALLOY PC•PLUS 512K 10 IBM ...... . . . . ... __ . _ - - $595 
ALLOY PC- PLUS Package! 512K. Link PC-TEAM 
Terminal, C ble .. . .............. ................ 1150 
RTNX SOFTWARE For PCIXTs (MSOOS 2.1) ...... 119 
ATNX SOFTWARE For AT'$ (MSOOS 3.1 ) • . ••• _... . 189 

Modems 
PflOMETHEUS PROMODEM 1200-Hayes Compatible 
with Power Supply and Software . . . . . . . • • . • • • • . • • $275 
PflOMODEM OPTIONS: 

Communications Buller ........ . , ................ 99 
512K RAM for Buller . .... ...................... . . 59 
Alpha Numeric Oi5play ...... , .. .... .............. 75 

PROMETHEUS t200G wilhoul OpUons . ..••••.. • .• 189 
PROMETHEUS 2400 . ...... _... _.................. 385 
PROMETHEUS 1200A • Apple II, II+, lie card w/ S/W265 
PROMETHEUS 300C . Apple lie Piggy Back ...... . 129 
PROMETHEUS 1200M - Stand AIOne lor Ute! .• •... 348 
MULTITECH MT224EH MNP Err0< Correcl ion , .. .. . 529 
MULTITECH MT212AR Rack Mount ............... 259 
MULTfTECH MT224AR Rack Mount ..... .......... 459 
MULTITECH MT224ER Rack Mounl with E.O.C • •••. 495 
U.5. ROBOTICS Aulo Dial 212A ., •••••• ..••• •• .• • . 298 
U.S. ROBOTICS PC/XT Modern wtth Tcfpac ....... 199 


CTS 212AHC Hayes 1200 Compatible 159 

CTS 224ADH Hayes 2400 Compatible with 
pfs: Access ... .. .. ........ ... . .... .. 395 

Software 
We sell all well known brands. ORDER CORRECTLYI 


SOFTWARE IS NOT RETURN,ABLEI 

WORDSTAR PRO·PAC Closeoutl . •.••....•.•••.• . $289 

NEW STAR NEWWOAD 2 w/ MergePrlnL WordPlus spell 

check. Wor6Star Compatible 8 bft .... $99 16 bll .•.• 129 

NEW STAR NEWWORO 3 for PC's, Spell checker, 

lndextng. Content Tables. Milc<o's, Shor1hand keyboard, 

Run other programs w hi le In NewWord ••.••...••.•• 209 

BD SOFTWARE C Comp~ 1tr 8" SSSO 8 bil .......... 95 

pla:FILE, REPOAT,PLAN, etc. ... . ...... 4H. OFF LISTI 


Power Solution 
PCJXT Power Supply Up to 4 Olives ............... $89 
TRIPPLITE BC-425-FC 425 Watts, 15-20 M inutes •.• 398 
COMPUTER ACCESSORIES U-800 12-35 Mlnules•. 699 
SA.FT SPS 400VA 400 Walt & Sine Wave .•....••••. 475 
SA.FT SPS 1000VA 1000 Wall & Sine Wave •. . ..•••. 999 

Floppy Disk Drives 
MITSUBISHI 2894 8''. .....$475 2896 1/ 2 hi 8" ..... . $435 
MITSUBISHI MF501 48TPI .. __ . -........ _.......... 95 
TEAC FD55GFV / ISM-AT 96TPI ... _.. , ........... 125 
TEAC F055FV 96TPL .S115 FOS5BV 48 TPI . __...... 95 

Printers and Buffers 
BROTHER M · 1509 l80/4SCps, P&S. Wide w/trac • CALL 

BROTHER HR-35 36cps Oalsoy. Wide Carriage .... $729 

BROTHER HR· ISXL 17cp s Daisey, Sor P......... _359 

BROTHER HA· IO 12cps Oalsoy with Tractor . • . , • _. 229 


CALL 1-800·528·3138 Tod•y tor lh• ea:sT PRICE on 

EPSON • DKIDATA • CITIZEN 


HANZON Buller 64K- 256K S-S,S· P,P-S.P-P •.. ..... 265 

HANZON Add-on 64K Module..... ................. 45 


BUCK$ BACK from XEROX! 
Its Rebate limo and XEROX Is passing oul the cash. 
Buy one or 1hese prinlers and get up to $500.00 back! 
Also the flrsl month of your 1 Yeu W•rr•ntJ Includes 
°'1 Sile Semc.I You have lo lov11 adVerslly to Ignore 

lhls doal. $100 

BIG REBATES ON ALL XEROX PAINTERS! 
Xerox D25 Dl•blo ......$497 leH SSO Re!Nte • 5447 
Dleblo 635 ... ......... 1049 leH $100 Reblle • 949 
Dleblo D80• 1F . - ••• - • 2159 leu $500 Reb... . 1&59 
Dllblo 34L0 ............ 989 leH $100 Rablte : 189 
4045 LaM!r w/ Copler--4995 1811 $400 Rebate ~ 4595 

Ca II l-800-528·3138 Now and 
Pu l You r Monay Bae~ to Work lor You. 

Networking 
INTERCONTINEHTAL MICRO SYS LANS·100 .... $359 
l .C.M. LAN·PC wilhoul RAM • Runs NOVELL •• • , .. 349 

,\1 ··r ri·r 1 1•r1•.\ .\.:.•·''•t ;,1•1. ,ir· 1,1 1 1rr1~'i I 1r1I, A ~ .1 F .. ;r• .111: 1' ~ .1' ., ,13.f' '1 'r 

1i11'11 ' '•r t!jl '/, r·~'~)[,.,)-,r"ir !1·• •,<,1tt'1_.,j')'1•1sL,~1. l- ~.1U~·\·l~J-,,11;1•111J 
r11•111111<:::,•1·t~lt 1 1-.. ,".z.r~t:_-,1' •,J1_r,1•'1 t 1 ~ 1 ,L ! ! • /\ • •1 11•· 1,:11•'~J,I' ··I•• , 1•• 

1r• l11'•:.1•: t . · ··~·r ',,!,1--.1.\11r •1••,,,t1•,"l •'111 ,•,1!t'1111! '1• 

~.~ 
ATD/ATP 
• 80288 CPU@ BMH? 
• 1.2 MB Floppy Dri~e 
• HIRes Graphics (6401<400) 
• SeriallParallel Porls 
• 130 Wall P/S • 640K RAM 
ROM BIOS Compatible to lhe IBM-AT. The 
CORDATA ATO/ATP runs Yirlually all software 
designed lor loday's business onvironmenl. 

Desktop Publishing 
LP-300 
DESKTOP 

PRINTSHOP 
Creale profess i ona l 

1'r~,_,..,,.,...~JI looking new$letters. ad 
copy. documents, O)t c. 
with LASER accuracy. 

• 8 pagesJmln • 300x300 dol.s 
• Auloll!Od • 38 lonls 
• Cable & Toner Included 

Top your COROATA syst11ms 011 with me 
lasteal CAD package on the marke1. 

FASTDRAFT 480 
• 640.x480 Color Card• 80287-3 Co-Processot 

• NE.C Multisync ROS Monitor 

BULLETIN! Cordata Announces 
HUGE PRICE DROP 

Call 1-800·528-3138 lor HOT DEALS! 

Computer Systems 
IMB- PC COMPATIBLES 


We carry a wide range of D8"ktop, Laptop & Por1ables 

designed lo run tr1e soltwaro that fuels IOday's busineM. 

ZENITH 148. 158. 171. 200AT ... . __ .... ________ _CAU 
SPERRY IT ... .. . . . _ ... __. ... __ __.. _.... .. . _ . .. _CAU 
XEROX 8064 ATT 6300 Compallblo . _ --- _____ _-- - CALl 

fiimpuPro .. 
818/C2 w/80288. 512K RAM. SPUZ·256. 40MB HO. !OMB 
Tape, s• 96TPI ftpy, COOS 81812$6. NewWord & 
SuperCalc2 .. _... __.. __... ... ........ _....... .. . CAU 
SYSTEM 10 4 u ser. 8116 bi t, 40MB HO, 10M8 Tape, 
CCP/M 818. lMB M·Dri•e!H, N11wWord, SuperCalc2, 
Hyp11rTyper. Field Companlon,Write.Fridayt,etc. .• $5149 

Video I Graphics I CAD 

TATUNG SUPER RES PACKAGE! 

CM-1380 AGB (E$A) Monitor (&IOx350) w/ Oual Scan 

Aale & EGA/Hercules compat. card wJ 256KI •. SMS 


STB EGA Plus - TTL mono & H iAes AGB •••.. _.•. $371 

HOUSTON INSTRUMENT PLOTTERS 


OMP..1/42, 51/ 52 . .. _.......... _. .. .... _.. _. _... CAU. 

Call Now • We Will Nol Bo Undersold 


S-100 Boards & Accessories 
II you bought belors calltng S· !OO you paid too much'! We 
stock COMPUPRO, CROMEMCO, DUAL, ICU, KONAN, 
MULLEN, PICKLES aTROUT, INDUSTRIAL COMPUTER 
DESIGNS. TARBELL, VECTOR ... , ........... __.. ____ _ 

Ju•t • few of THtS MONTH'S SPECIALS! 
COMPUPRO RAM 16 64K SlaHc ... ............. _. _ $115 
COMPUPAO RAM 22 256K Slalic•••..••. . .•.• . •••. 448 
COMPUPAO PC-Video Board & COOS 4.1 .•••.•••. 719 
COMPUPRO CPU 28&-SMHz & COOS 4.1 _____ _... 1039 
COMPllPAO lnterfacer-3 ..... 372 lnlerfac&r-4 •• ... _. 2.83 
CO-UPAO Olsk-1A .... ..372 Olsk·3 ••.•• • .•••...• 441 
COMPUPAO System Suppcrt 1. ... . .. ............. 263 
DUAL AIM· 12 A/O Input 12 BiV32 Channal .. ...... 629 
INTERCONTINENTAL MICROSYSTEMS MU1er & Slave 
Boards& & 16 bit. INSTOCIC.... .... . . . ... CALL NOW 
MACROTECH Ml-28.6 B0286/Z60 Dual Proc .• •. . . • $87S 
MACROTECH MSR· ll lMB ORAM ••.•• • ..••. . ••••. 125 
MACROTECH MSR-11 2MB ORAM ................ 1059 

' ~ -~ ..-. 

-.._ ~-----
r ---~-----
~ ·--~ ., 

Inquiry 301 for End·Users. Inqui ry 302 for DEALERS ONLY. 
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ROBOTICS - SCIENTIFIC BUS 
For IBM PCIXTIAT/compmllbl... Apple II ••• 

'I
~Jont. a...,. i.A&~ 

.=..~==-=.:c~:c~.::::.c:;,o\:.c: 
=--=~~~C:."='&:1:--~-:.:.~ 
... ..,~il"iwNll...... 

·~o::....~·--~;:;.-
........,...NO~&~~ ...-, 


•tJ•ND ......:iM~tOfl.~- .... .. ISUI .~ ---=· ~--nc:ll~ Z4· U0.1-mt&•m.tll:-.- ,...._I l*bia......,...,.,..,.. '°""""" 
-~.=-::r...-=:-~!=-·~f\41--

·=~.!:s.-==:'==-~-r~=l!J.~...m.C...IDrllMDDllt.

•:::•LAIez~.:..~-=-~::::.c:= 
C4iltlt-..WOiOtoicltt'out~ 
•LA1140~ IO....._._..,.._,.Pf*'9 ......PC ,.QI, 

Computer Continuum '5---··°"'r;l!>(:ANOl5
1415) 7!6-111111 

511" 3M :t.,:
14 FLEXYDISKS 
Free headcleaner In each box. SV." only. 

100+ 

SS/DD 
$ .86ea $ .84eaSOI! 

0$100 
Soft s1.21ea s1.18ea 
lig1I Density 
[IBM-Al) $2.47 ea 

3.5/SS s1 .SQ eaMicro 
In Stock - lmmldlate Shipment. 

Mastercard, V~. Check or Money On141t 


hid S3.00 sllippin~ cha/ve:S per each 100 or part

Add S2.50 alldiliooa1 lor c.o.n shipments. 


N.J. residents add 6% safes tax. 


Data Exchange 
Oepl. e. F'.O. Box 993 
178 Rwle 200 $04.llh 

Som8M11e, N.J. 08878 

(201) 874-5050 

Inquiry 105 

~~¢ EPROM 
~0~PROGRAMMER 

APROTEK 1000 
ONLY 

$265.00 
COMPLETE WITH 

PERSONALITY 
MOOULE 

117 AC POWEA·AS-232 CONNECT 

-6 BAUD AATES - HANDSHAKE TO HOST 


ALLOWS READ, WRm, VERIFY• COPY 

Comes complete with l~PC. AP!>le. 01 CPM 
tSl>ec:lrv Compu1etl Driver Piogrom on Disc. 
Progroms lhe following 5 Voll 24 or 28 pin=; ~60= I~ ~~i~ ~:X,":'ilrv" 
~ desQcl wllh Olde<. Adcilkrnll ~ 
ModUles only t 15.00 ea. M 1 ,_ w•ft'Mty. 
lll (lr~()ER 1 /di 'l ROO 'lfi.' "1HOO Iii ~'.~11T! 

i';,Pi-HJTI,.; 

'I 1 ;\1\yt',I( ,, • ••'", .l,i' 

I A\";1,f•ll I I I ,,·, • '•I , I ,1< ,, 

I ''' ~,1 I H ' • , , .., ,_.I " ,1 • 

'.'•' 1 ,'\ ' ' , • 1 .... I• I ·, I \ • I ~ 

PROMPT DEUVERY!tl 
SAME DAY 51-ilPPING (USUALLY) 
CJJAHTm' ONE ~S SHCJMI 

DYNAMIC RAM 
84Kx4 150 ns 

256Kxl 100 ns 
256Kx1 120 ns 
2S6Kx1 150 ns 
12e1<x1 150 ns 
64Kx1 150ns 

EPROM 
64KxB 250ns 
32KxB 250 ns 
32Kxe 250 ns 
161<>8 250 ns 
8KJcB 200ns 
BKlcB 250 ns 
•Kxe 450 ns 

STATIC RAM 
6264LP-15 8l<x8 150 ns 
611GLP.S 2Kl8 150 ns 

$4.85 
5.95 
3.90 
3.47 
4.92 
1.60 

$29.00 
8.15 
5.45 
3.90 
5.30 
3.80 
3.85 

Inquiry 227 

WEDGE-PC OEM PRODUCTS 
PC·AT Compatible $1895/one 
512k RAM. 1.2M disk drive, hard di sk & floppy 
disk controller, monochrome card, 200W 
power, keyboard, enclosure. 
PC·XT complllble 15115/one 
256k RAM. one 340 disk drive. monochrome 
cerd, keyboard, 1 JQW power. enclosure. 
1.2 MB Flopp\I disk con1rot111r t>an:I for JCT $99 

FUiiy 18$\ed. Six month W8fl'aflly. 

Mono monilOr $109. Oealef can '°' qry price. 


WEDGE TECHNOLOGY INC. 
1190 Ml. Vlew·Alvlso Ad.• Suite A 

Sunnyvale , CA 94089 (408) 134·9866 
Telex 3719075 EDGE UB 

Inquiry 366 

2 Mb EMS RAM I CLOCK 
FOR IBM PC/XT and COMPATIBLES 

WITH LIFETIME 
WARRANTY 

f'EAT\JAES­
• 	 So...b hlull111rUM1c:rH•ll 

llp.aHltl Mr-y Spn.:1t1ut1a1t1o 
1£..SJ

• ......... ~ .. :H"1CD~"°"' 

. u..~ 
• Cllohllt)'st•............ ....... 


... ~..,.,.., .... "'91· 1iw 

-"'$ 
. ....~r..Mn 
• U.IS ...,..., l'll•Nlft HllWM• 

• 	 EM$ cmct1l611 llAM Pttl ~ 

• -a.s~•,._s......,..... "'111«..... 
,.. ~t 11•~~~--..WV9' - ..... -.....WNIJ'illll_...,llltte.,......UC..,..._... JIHIU.M 

.........-"' fllil__._...U'YQ9Slllll')tl ..... ............ .. 

~-·-i.-.rw~-,~~~ .... '*'~ 
....... ~ ..............,~ ..... ............... 11111 ..,._...,. 
-...AOOITlOHL l'IODBCTI ­ • Xf tttl.llD CUP: IJPGMClf 

• ClOCl(JCALfMIAll CA.AO • StiCllU .SL01 ~Allt&UICAAO '°" 
• ,PIOM M.ASU" CU m 21..U ~At 
• COll!O U CAAi) • lf4'C: Mil CARO fOfl PPC 
• 2$61: IU.UI C.AJCI • AHl•Olt 0151: DA/VU 
• $~:11( UNI taNI • Af ~ CAPIO 
• O:TfA,.,.LMAMIDISlli • AfCOMROCAllD 
• llilll!IM'Al llAMI DISIC • CA!M.E$ 

AAppaiat,lnc. 
4-40 I South T•r11~, Ptr\wq - Oemr.r. Coior•do ICl'2:J7 

(Ml31 u1-1ne - TOLi. FRU: H0/52$-7'1• 

Inquiry 26 

PC EXPANSIONS 
AST Si•packPIU$ f384t() .•.•.•••.. $279 

Advantage (1281() •••....... .. . . $369 
Advantage (I.SM).•.•.•...•••.•• 5529 
Adoantage 13MI . . . • .. .. . . . . . . . $809 
Rem page (2 Ml . . .. .............. $499 
RampageAT (2M) ..•.. .•• ..•.... $659 

INTEL AbooeAT (2Ml......... .... S•all 
Qumdboerd 13841<) ... . ..••.•••.•• $249 

Gold Ouadboard (3841() ........ S429 
LibertyAT l2MJ ......•.. .• ••.••• Scan 
QuadpottAT .•••..••.•....•..... S135 

Tecmet Maeslro (2.5MJ •••....... $629 
HERCULES graphics board . •.• . $299 

Color Card . .............. . .... . $159 
HAYES Smar1modem 12008 .••.. $3.49 

Smart modem 1200 . •••..••.•.•. S·389 
M•ynard Disk Controller .•...•••. S 100 

Sands1ar Serles•. . .••• •• ........ Sc·all 
MaynS1ream Tapebackuplrom••. 5979 

WOFlle Card(IOM) ....•.•.....•.. $769 
T•ndon Oiskard (20M) ....... . ..• $789 

Se1ol9 chips(641<). ......•...• s12 
Se1ot 9 chips(2561() ..........• S29 
8087·3 ........... . . ••.. ••.. . .• $119 

Quma 142A:S99 THC........... $109 
T..c F0558V(lor Al) ............ 5109 
COC 9409: $119 hndon•..... •• $109 
Verbatlm (Boxot 10) •• .••.•. .... $19 
MHetl (Box ol IO lot Al) ...•••...• 539 

VLM Computer Electronics 
10 Park Place e Morristown, NJ 07960 

(20 11 267·3268 • Visa. MC. Check or COO. 

ORLY $49 


POWEB. DIB.ECTOB.Y 
• ONE M:AB'l'BR 8WlTCH ANO lltVB 

POWBR rLLt111lNATlNG SWITCH&S. 
' CIRCUTT BREADR. 
' ADD $16 POR BUILT IN NOISE AND 

SPlKI! JIILTER. 


tno rel.all va.lue 

Post.as• Included 


Allow 4-8 weeks Delivery 

WashlnSton re11dents add $4.00 


Send cheek or MIO to: 
•· " ....... 9728 6th Ave. NW 

SCEEnA sutte e••••111 •0• Seattle, WA 98ll7 
(206) 789-7448 TLX 215015 

Inquiry 306 

l not only a 
printer buffer I 

THll r;s TH:S MOST 10PIUSllCA 'TIED 

l'RINT£K BU FFE.R - MULTIPL&XOR - SWITCH 
WITH TWD UPARAR IJIPUD f1ilA;IAL- AKO PAfllALLl:Li A D 

&'j'.~ !iL~;R;,i:..:~:u:..~'::1AJ. ~~ r:::Llit,tf ~NA=~ 
OU'IPUY IUT ALSO YOU CAN C:Cl'iltl'ICt I ~MPUTIUtS TO • 
P'JI t~flR,, M J. ~WNTlfl TO t PRl-"HRS.. OR t CC>.lollNTUI 
AMi> t HlltrrUU A.NCI MQRI • 1 OOMIV'f.IR TO .ti ~IMTISlilJ 
OR J CDWPUTIRS 10 l ~IHTll\ 
HICH C'J.PltCITY • .fl4 Kii TO Mo IC.I AN D • ~ Kii TO 1 YI 
lMOO&l.S A Afril O II• rAUS&, COf''t AlilD FllSl'T P\.IM(tnOJH 
HRl..U. POllTS VITH l OR t BITI WOltD L&tiOTII. I QA 1 Slot 
IUt, l"AfUTY, lCO!llfXO". D1fl.. fln 

ALSO, WI HA.VI 11fl' MClSt COWPLni DATA (Q~Yitltm 
UJln' COJllV11'1n Pttl:n flNAL fO CtNTROJllC:S ,ARAUA. 
OR ¥1iCI HRIA. ' UST BT MO'f lMO 'UMP'W &.wo RATI Ai 
f'Rorocot. 'UU.Y ,JtGeR.A.MABLI rROM &cl to ~ MU();: 
l tilei:UCllS b1R. M'S. XOtl{~f. PAllllt'Y, • '-It 

POU I Ml'•J 

I' I "'"'•' ••:r.tl• ••• 11:.W.1 NCT ,_1,.•..t 

[§ii se1ial<>parallel 
DCU bi- directional converter 

- INUl!ilL1..lil. -li~iUJ1 
MCUlfTA\lt Y'l:IW CA•9.4Cld 

ltiSJMl- 011 TLX l~UU 
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lffii !!J 
MICRO the 

~k:J~Fo~~ alternative. 

The SANYO complete 

word processing system 
 Get 111ore for yourThe alternative for WANG, Xerox or 

any dedicated word processing 

system. 
 moneyI 
At Micro Supply Organization we 

offer the lowest prices on Sanyo 

computers and software. With 
 -fBSANVOprices like these you can afford the 

conven ience of own ing and 

opera!ing more than one computer. 
 MBC 1160 
We also offer the User Support 

Hotline for questions concerning 

your computer or about software 

availability. Whether you need one Including this FREE software: 


or a dozen computers, Micro Supply 
 • Wordstar • Spellstar 
Organization is the place to get • Mailmerge • Calcstar 
them ! • I nfostar • BASIC 

The MBC 1160 Accounting Software 

We carry a complete line of ADS 8·Bit Integrated Computer 


with 640KB Formatted Mini
accounting business software. Buy 
Floppy Disk Capacity 

G/L, Al/R, A/P, Inventory and rece ive • Z·OOA CPU with no-wa it mode and 

the Payroll module FREE. The large ()4K8 AAM14KB ROM 


memo1y capaclly ror last current retail price is $398. per e•ecutoon 
• CPIM cperalmg SySllWO with editor, 

assembler and all standard ulll1Ms 
only $99 per module. All five $299. • No-glare amber mor111or display 


screen !or ea.sr v1ewirig. 


module. Now from MSO you pay 

• ao.cnaracter • 2!Hlne display 256 
charac1ers In 8 • t 2-dot ma1rf•20 meg internal hard drive cells 


sub-system for SANYO MBC 1150, • Two 1n1erna 1 dOuDlO"Slded. double· 

oensity. doub11Hrae~ 5 't. .. slim­


1160 & 1250. '649 lype mini lloppy disk droves Wllh 

640K0 lormaued capacity 


• lnter tac~s ror one CenlrorncsCOMPAT Disk Utility now available. prlntef and ono RS·232C port 
• Opllona l 1n1e•lace lo• nard disk 

orive and ror ex terna l 8 " lleppy USER SUPPORT 
d1Slt drive HOT LINE 

LEGEND 880 OR SANYO PR 5000 
Dot Matrix Printer Letter qualUy Daisy Wheel Prlnler 805/393-2247 
• 60 char/line or <to t-image graph ics • Letter-quality printer wHh 96-cM racter 

da.lsy wheel printing element. :~~1:i,~1~~ ~':::ii~~ 'r~::;iace •Accepts paper up 10 13 Inches In wldlh.All •ys1ems carry ru ll 90 day warran ty, 
• Pica. elite. condensed or propartional • 14 cps b ldlreetlonal prlnllno.
CASH PRICE ONLY • Epson compatible • 10, 12 and 15 cpl pri nting pllches. 


Check in ad•ance. Add 3% ror VISA/MC. Shipping • Cent<onics parallel in1erface. 
Includes printer cable • lull war,.nly • Optional form tractor. 
& handling charges will be added 10 each o<der. Include• p<lnter ceble I lull w1rr1n1y. 

For our catalog wil.h complete details and 

This complete package 
prices, send S 2 .00 lo: 

lists for $3194.00 Computer 
 $699a PrinterMlct o Supply Org1nlzallon, Inc. 


49Q9 SlOCkdale Hwy. 1180 
 ONLY 
Ba~ersl l eld . CA 93309 
l 5'111 R8Slod<ing on Retumed Orders 
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Fu I lly Hayes compatib l e . 1200 baud Smart-Card. incl'.\Jding 
intelligeiflt 1200 baud mooems software 1or your IBMI PC 
with ·leatures 1ound on IJhe ,compatible; or 'our best s>el11ing 
e·xpensi\le name b,rand modems. Jade 1200 baud eldernal mode.m 
Also, a o.n.e·year facioll)' ·warranty roran.,..computerwi1lh a se riaJI RS­
'from a reliable·U .S. manufacturer. 232C porl~ We guarantee your 
Ohoose eiltier the· rnrtemal Ja:cfe sa1isfaction. 

GEIMl'NI 1~X $28995 
15 ~ wide carnage -

1200 BAUD MODEM 
INTERNAL 

O:R 
EXTERN1AL $168 

M.ANNESMANN TALLY PllXY 3 

3-PEN PLOTTER 
UST PRICE S7995'1918 YOU SA.VIE OVIBR SSOO! 

Limited Ouanlily 

We're probably making ar mistake seil lling 
lhis high .speed plotter lo.- oo'ly •198. 
They are easily worth at feast •sao more, 
Compare tile features lo plotters 00$ting 
52000 o r more. 

• High spee;::I 5, IPS plotling 
• 3-pe.n auto select 
• 8 colors avai lable· 
• Serial interface 
• Full graphics+ !bui lt-i n fonts 

JADE XPC or 
• 640K of RAM 
• 4.n MHz 8088 
• 7 MHz. ru rbo mode 
• 135 wall power suppl'( 
• 360K cfisk d riYe 
• A oppy disk controller 
• 5151-stylie· keyboard 
• 8 expansion slols 
• PC-slyle case 
,. 90 day warranty 

$78.S, 
OPTION #1 
1iwo dislk drives 
Mnno g rapllics ·ca rd 
Parallel print.er port 
Ametek 3,1OA monitor 

OIPTION #2 
20 MIB hard disk 

ono g1raphics card 
Parallel printel" port 
PGS 1MAX-12E monirtor 

XPC .XPC-A1' II XPC XPC-.AT 

s11sa $2,4881:s1sas $2888 

X1PC-AT' 
•· 1 MB of RAM 
• ' 6 MHz 8028-6 
• · 8 MHz wroo mode 
• 200 waltl power supply 
. , 1.2 MB disk driYe 
• Floppy/ ha1rd disk conlrollel" 
• A1i-slylie keyboard 
• 8 expansion slols 
• A1i-sl.yte case 
• 90 day wa.rranly 

$1988 
OPTllON # 3· 
20 MB hard disk 
Co.lo:r graphics card 
Paral lel printer porl 
MagnaYox. lhi-ires color mo.niter 

XIPC XlPC-AT 

S1788 s3oss 

STAR GEMIN 
s,179915 120 C?S, lrrcll1on and 

adjustable lraclo r 
reed with graphics 

• 81h x 11 paper or ~ransparencies 

------------------------------------------------­ UST SALE 

U mired quanlily 

8 exlra wal.er base pens 

4 exlra oi I base pen.s 

100 sheelS 8 'h x 11 paper 

50 sheets 6~ x 11 1ransparencies 

PdoUer sollware tor IBM PC 


Wlhy pay s11149 lor a C. ltoh 

STARWRITEB 1F-101 
when o ur ~ cps llelter quality darisywheel 

firom the same manufaclu 1rw is on I'( as 

Iowas


s3,919'95 Eachro :r 

SUlll5530 
•161Jrs 

' 9 ~· 
sg ~ 

"30 

•1195 '59'5 

Bi-direclionat dellme l1r11.clor _ "249· '149fi5 or more 
A.ulomaflc cul :shee'l lee.der __•4491 •199K 

Eaclil-5499 IJ 2 t.o 5-5429 "'"SlarWriter 1s a TradelTllri: ol C. l tob IDogolal Products. Inc. 



200 W.att Standby !Power Supply _ '359 
·425 Watt Standby·IPower Su,pplir _ "539 

AST Sill: Pall Plus MIC ·-- ­ -
AST She Pale Pills 3841!C ___ 
AST Rampage 256K --- ­
AST Rampage 2 NB •1995 
AST Adnnlage-AT 12.91( ___•595 
AST Adnnlage·AT3 MB - ­ "4i4S. 

'249.;9' 
"299:... 
"379.9' 
'679.9' 
"399... 
'!9199 .115 

JRAN-2 
OK 
2 M B 
JRAIM-3 
OK 
2· MB 

"1:69• 
'599!1!5 

"1i99!1!5 
"6·2995 

J.RAM 3-A.ili Up' lo 384K. ,parallel printer po rt . RS-232 serial 
OK '2591'5· pod, game·port, clock/calendar. RAM disk/prinle.r 
2 'MB '69.gtS buffet" soflwcire pack.age. 
Add-o:n Modules. I UST JAO:E 
SJPfC '1591f5· (II( JADE 1 Pat Ptus '299 '·1i29."' 
S/SIC ' 159ti 3MK JADE 1 Pa'I( Plus "649 '1i99.."' 

!LIST 

Hercoles •Coror Gra;pihlcs___,245 
JADE Col'or Graphics 1199 
He.rll:ules Monoehrnme Graphics. 5499 
JADE Monochr.ome Grapttic:s· _•299 
JADE EGA+ Card 54'95 

JADE 

'1!S9."' 
'99."' 

'339."' 
' '129."' 
~... 

HARD DISIK SYSTEM 
IFO:R YOUR· 

llBM PC 

1s391919,5

Complele vribl'I oontrol ler card, dala cable., amd 
mountin g hard....are·. 1otally PC/ :XT com­
_P_a_:ti_b_r.e_._________ l.IST 

JADE I1,0 MB Internal Kil '990 "399 OS 

20 MB lnt.emal ~· High __ 51560 '489.0S i 

80 COILUMIN 

PC PRINTER 

sge 


IPOVIER/ SURGE 
ST'RIPS g,@t'J~@l@~I~ .Db 
~~ 

6 Socket UL Listed. l.J.S. Mad'e 

Powe.r/Sul'ige Strip $

Lisi Price $49 1895' 


6 Bulton , Under-Monitor, Swivel 
Powe;r/Surge Conlrol Center 

Lisi Price s129 $7995, 

llSO-BAR 
Tbe-se i.ndu sl rial qualiity IS0-8AR'soo11'tain sur-ge 
suppression drouiliyancl bui l1-in noise li11:e;rs pl'us 
a 15· a~p c ircuil breaker. 
16 :Sodkel, 1 Fitter 1 1so~BAR 169 '44.U 
.4 .Soekel, 2 Fllltei" liiSO..BAff ' 89 '59.•s 
II Socket, 4.Fiiter liS0-8111.R '99 •t;Rn 

IEJCpandabl'e lo 641<. (Paral lel model to 5121<. I 

8K Para11e1 inl'Para1ret ou1._•1eg "139."5 
64K Parallel in/P'arallel out --~225 •154•..s 
12.llK Parallel in/Parall'el ouJ __•445 '269.9' 
512K. Parallel in/Paralfel C11JI __•079 '499.115· 

Your c lti.oice: serial inlseria.1oul; parallel in/serial 
C1U1; serial inlparallel oul. 
.8K_1199 ~69.9> 641C._'260 "199.115 

.JA!D:E 

IBM PC. XT 
or 

Compalible 
------------ LIST .JJAl!>E 

TA'N.DON 1100-2, OS, DD ---'299 '111'9 .9' 
T1EAC sse, os. E>:D, •249 •u<9 .115 

Printers 

EPSON FX-35 OKIDiATA 
EPSON f'X..:286· TOSHIIBA 
IEJPSON l.Q-800 CfflZEN 
IEIPSON lQ-110 C.. ITOH 
IEPSOIN LX-80 DIABlO 

PRICED 'fOO LOW TO IPUIBLISH!' 

CaH us for our best 1p11ice·. 


New HAVES 24008 lntiern 

20 MIE1GAB,YTE 

IHARD- s59g

CARD 
• Uses only one :slol 

·• 21 .3 MB lormatted capacity 

• Low power - onliy 1·1 watts 

·• Installs in jLISI minutes 

• WOJkS w/standard power supply 

1351150 Watt Pow1er SLl:PPIV 
135 Watt Pawer SupptJ ' 1'99 '&9.tS 
150' Watt Powe!< Supp~ ' 2·4'9 "!119.••· 

Apqple Accessories 
l.IS'T JADE 

lie 'Y:t High Disk Drive· ' 279 '119.n 
lie 'Y:t High Disk Dr,lve· '239 '11'9." 
lie, II+ Dlsilc Dme F•ull H l.. ___5249 
lie 64K, 80 ColUmn Card ___,, 59 

'1 39.IS
'79.•• 

G,rap;p1er Prin1er Cardi si 75 ~9.•• 
II+ 16K RAN Cardi 199 539.0S 
II+ , lie· P rtnle r Cardi & Ca.bfe __•109 "49.•• 
Cl+, Ille· Cooling Fa '99 

Contiinental llJ .S.A. 
P'LACE (800)421 ,-5500 

ORDERS lns'id'e Callilornia 
(800)262-1710

• 
TOLLJADECOMPUTER 

Los .Angelfes Area1We 8.CICE\PI cast>. checks. oredil cards or· pt«Chase or<fe<s lrom qualilied firms and insti 1111ions. Minimum4901 W. Rosecrans Ave. Box 5046 FREE!
pr.J>9fd Oflder $~5·.00. Calilomia re!adenis adl:l 611,~ 1a1L Prkn I ...ana11m~ sallied ·m..,.~ ·w1.,outno1a.

llfiawthome, CA '90Q5 1-5il46 (2.13)973,..77107Staqiping & handli!M.l dlao-ges • ia1UPS Gr<11Jnd SOCl.ltb. UPS Air Sl.JJ0/11>. Minlmu111 c:hasgie $3.00. 
1



Printer (Data\ switch $45.00 
Dlstrlbutort, 6.alera weleome 

• Mllc:al caati, hit,' INeldad • Otmtnsk:rn: 1 • • .t !iii• ;1 IY. • 
• Pulh IMlftOn &_,, •NI p&n &witched 
• 2 lo19< PC booro •Calo<: .. 

• l yeuwaf1'8111ty 

:Ill O.y 14oney 81cl! Ouor1ntH 
tnll ~l. lilNllil!f lo'.1GO.CO.D ld! S1 IO 

~,........_,MMIU 

JA.CO ENTUl~lllRS 
147& l'O'"° WAY, CUPl:RTINO, CA HOt4 

(40fllff.Ol7S 

Inquiry 168 

lf you paid more for Chips, 
you didn't buy them at: 

MicroTech 
(206) 364-2209, 8 - 6 Mon.-Sat. 
P.O.Box 75673, Seattle, WA 98125 

RAMS 
lS6K ISO ns 2.75 
256K 120ns 3.25 
64K 150 ns 1.20 
64K 120ns 1.35 

6264LP-15 150 RS 3. IS 

EPROMS 
2764 2.SO RS 3.25 
2764 200 ns 3.75 

27C64 250 ns 3.75 
27128 250 RS 3.6S 
27lS6 250 RS s.ss 

Shillf)!Jll &hmdlln&: UPS grcund SUXl, Price. •ul>iect 
10 dwl8t. Mder Clnl/Vl5a add 3'1o, Wosh. residcnls 
add 7.9'!t sales""'· 

Satis:t'oaion l<XW. guata111co:l l 

Inquiry 228 

NEW EPROM PROGRAMMER 

EPROM-1 ........ ... ...$495 
- . 


-00··. 
:=-: . 

• 
• 	 1'ro9161111 ..U 28·PiD, S·Voll EPllOMs o.nd 

XEPllOMs. 
• Perfect for engineering worblallons, lleld 

Mme• and mall production 1'1111.1. 

• Simple keyboord and displ4y for stand alone 
duplic;alion. 

' lnlerlace lo yow computer \Ila an RS232C port. 
• PC control 10ltwu1 inoluded 11 no u:lr• ch1.rqe. 

TO ORDER PHONE: 
800-325-6028 Outalde CaWomla 
916-88S-7262 lm:lde Calliorala 
Visa and MasttuCard accepted 

IIITTERNATIONAI. 
MICROSYSTEMS 11554 C Al'enue 
INCORPORATED Aubum, CA 95603 

lnqulry 164 

EW --- Z~PC LC 
FOR TU !BO !PASCAL TM 

INSTANT TEXT DISPLAY • the Pascal 'Write" 
prooeclure lakes &eYe'al seconds to 1111 the screen 
with texl ZIPCALC does ii In 1615$ than 1110 Gee. 
Instant wlndo'ldng capabfllty ls also i u:llded. 
ULTRA FAST NUMBER DISPLAY 
ZI PCALC re11'1)1/G$ the real nu ni>&t ~me barrle, 
witi'I a 32·bll Long lnleger Clala Ir?& that COIMl~.s 
10 a siring 7 times las1er. 
HIGH SPEED COMPUTATION • the l ong 
lnleger Is kleal tor many financial and ol t>er 
awricatlons with Its dramatic Increase In 
computa!lon speed. ZIPCALC provides a lull set 
of plOCeduros lor Long lnleger arilhmetlc, shills, 
oorrpru8S, conYarslons lo ottim data types. and 
tun string oonYerslons. ZIPCALC has the power 
of a32·b• prooes50r In Pascal cala.ble lorm. 
EASY TO LEARN • EASY TO USE • 
ZI PCALC consists al 35 highly opllrrized 
routines, mosl asserrlllar coded, a tU1orial Uset's 
GiJde. piogrammed demos. and many exarrples. 
IBM PC & TRUE COMPATIBLES ,....., 
$45 fncilldes N.Y. sales lax & shlfl>]ng Z 1!1111!J 

DiV"fiMUIC 1045·B Gravel RoadI :.J Webstet, N.Y. 14500 
MICllO·CWA Sl"STEMl.. INC. (716) 671-5866 
Turbo Pai;cal Is a ltademailt of Borland Int. Ilic. 

l l'lqulry 122 

[] TELECOMP 
...si&A Complete System, PC/XT
Compatible, 640K ...•....... $685 

ADD-ON & ACCESSORY 

5151 Style Keyboard ............... $75 

AT Style Keyboard . .. ............. .$75 

384K Multifunction (OK) . .... . .... . . . $95 

ColorfGraphlcJPril'lter .. . .. .. ....... .$63 

135W PS ........................$69 
Floppy Drive Controller ....... . .... .$39 
Parallel Printer Cable ....••.• . .•.•. .$15 
XT JYpe CMG . . .... . . . .... . .. . ... $39 
AT T\ipe Case .. . .................. $75 
Seagale 225+WD ...• . . • .....•..•$495 
Texan 620 .•......... . ...........$395 
PCIXT Turbo 4 Layers . . ...........$155 
Texan 630 .............. . .. .. ....$435 
Turbo MB 6401</4 Layer . .........•.$195 
Samsung TTL . . . •• .••• • •. .• .•. •• .$95 
Special Price For Dealer 
System Turbo 4 Layers/xi •. . • ......$925 

IBM I• a roplslwod -k al 
'-"'- Bosr... .. Machj_ CO._ioo 

9282 Borsa Ave., 
Westminster, CA 92683 

(714) 894-8954 Teltx. 3719632-CHTRADE 

Inquiry 345 

20 Meg Hard Diak Kit-1435"" 
Includes Hall Height 20MB Hard Disk with 
controller and cables, 1 year warranty. 

Turbo Plus Motherboard 
w/IK-S21500 

5 or 8 MHz switchable without powerdown, 
runs 3 times faster lllan PCIXT in 8 MHz 

PC/XT COMPATIBLE PARTS 
JUMB0-640 (4.77 MHi;) 

Motherboard wf8K $125.00 
AT-1 Meg Motherboard wf8K $745.00 
Mol\O/Graphic Card wl Prinler Port $ 85.00 
COior Card wfth Printer Port S 85.00 
EGA Color Ca.rd $275.00 
RAMBANK Memory Expansron 

Card w/8K $215.00 
Internal Modem (1200 baud) $165.00 
Mitsubishi 360K Floppy Disk Driv& $115.00 

Irwin Tape Drive (10 Meg) $395.00 


WCKY COMPUTERS 
(214] 880-8110 

2011 Brandeis. Richardson, TX 75081 

Inquiry 197 

To be merely compatible 
isn't enough ... 

Be the best! 

Manufacturer directly offer : 

OEM, VAR, Dealer 


• 5 VLSI chips set 
more reliable than IBM PC/AT 

• 618, 6110 MHz software switch 
• 7 DMA channel 
• Expandable lo tMB memory on board 
• S,stem clock/calendar with CMOS RAM 

buffer and batte.ry backup 
• Fully AT compatible 
Wlsetek International Co. 
489 Velley Way 
Milpitas, CA 95035 
Tel : (408) 263·1237 

Inquiry 378 

l.C.s and Peripherals 
* B4K / 1HK I 2118K IJ..AAM• 

....................... Id th• LOW PAICU 
tf.P v.-... 1281( Upgrede . " . " .• .. ...131..111 

* V20.8 .. .. . 114.DO I V2D-11 ... . . 111.DO 
V30-8 .. ... 111.ao I 1087 ..... 1118.DO 
1087·2 ... 111111.DO I 10217-3 .. 1110.DO

* TEAC FDllll-8\I CS/DD D<slc Ines 
"4'1 year lecb:lr)o waiTIRy .. • . .. .. .....US.DO 

* MultlTech Ellt11'MI M.eclem 
MulllModlm (100ll. H8)'e9 ~) 
1200/300 tips . ........... . ........1141.DO 
240Cl/1200l300 bps .. .. .. . .. ..... 114411.DO 

* M-..y'-'d1
JRAM2·P I 2-S w12M8 ... .. .. .. .. .U41.DO 
JRAM3-P / 3-S w/2M8 ............ ..U81,DO 
JRAM-AT3-P wl2MS ... . ........ .9441,DO 
Pur.JSer.JClocl Module ..•• •...••• .• •• .1111.DO

* 1lHIW Power 811ppty larlBM/PC & XTS1a11.ao
* ll7H, 2784, 27118, 17251, 4484, 8118, 

8284, ea:. 111'9 9Yllilltllel 
,·, :, .. r1:.r. T { .:.1 I c ~ "" q,," ' ,. t •' I I ' 11'! ' 11, > 1o I • I 11 ' I ' 

' ! I 11 1 • I , 1 ' T 11 • ' I I I ! 1' ~ 'r t I 1 I I< 

Advanced Technology Products, Corp. 
P.O. Elco£ 2205 I 11141 GIQ(9la It/II., sa.... Spring, MD 20902 

301-933-3523Prlool 1ro.....,..,i:llon;o _ _ 
C.S us lOr tM -11<1ce!. 

••• • OEMS ANO OEALERS ARE INVITED .... 

Inquiry ti 

Ramjet 256K 

Print Buffer 


• FREES YOUR COMPUTER UP FAST 
• FULL 256K BYTES OF BUFFER SPACE 
• FAST DATA RATE - UP TO 7000 CPS 
• WILL PAUSE FOR INDIVIDUAL PAGES 
• MUCtf LESS EXPENSIVE THAN OTHERS 
• ALL FOR ONLY $269.00 
The RAMJET 2561< Prlnl BuHer 1$ ""allable In "'lher 
p:1 rnllel or serial .ersion&. Dealer inqu~1es am VIJtY 
weleomo. Cu~om programm1n9 lor spec.al apphc:a· 
tion$ os aYailable. For more mlormatoan or 10 order 
lhe RAMJET 2561< Print Buffer. 

CALL (206) 236-2983 
Omnitronix, Inc. 
P.O . Box 43 - Mercer Island WA 98040 

lnqulry 244 

http:XTS1a11.ao
http:114411.DO
http:111111.DO
http:batte.ry


onlyJWKN., s1ze1W11hw;i10TfkS 1oro1noaro system• u 

fri XAT 1tout1no2-1 voraatlleancJ~ lul tiOMa 8 -ml C!Jlp&ll'ISIOll 
&ys~ USll"IQ 1n1~rs 802:&6 OtlX.'O'SlSoOI 111e1 
•YfiiCl-.n •uns 11116 .and 8 MHz Wiii\ II lruf!I 
,,..,,.. aau\ bus. Comt.."S istiindatd W'l'lh 11 J k.cybOaifd 135 v.<111 ~ 
m~CI Add.-On boafd 2 !P8Plhl' one :M!'llGI 
PO'l m~ t>ooitd OOS3t Niio nionTIOf 
'"'+gh! OSOP I 2mog~-... ~lry $)'$10mOock~ .oltw;,iru. 

~till* w1ai 
IUM ... 11~n b(ll Ftx:t1u1tfl{ll" 4 ~:t\!r nlC)lhO• 

U0 10 64 DI< 

~~~a;L~-~m":n.::::=~:~ I , 
~. Ill 120, 

3118 resokrlJOn vid!N> card qreen or IMN>t!" 
~J & paiialct pona. R.ei111 Time 

lnci i:;icrroQ ~e tOf the s.•,"§lflm 1n1e-gr;t1011 
...... 110 ~s 111• •0M con1pnt1bAtf Dul •101 •n 
lillO!tlBACJ!ldPCCUl)tn I TtusmoOOttmflutOS 
'mJOGd arid •omOYanl lltllli!&. ~ 10 3 '•NMohl 
l)(!f'f~rnb OUI iroril l•onl '"'°"'"'AC 1w1&ch 
iana reoar tnr0un1 1:)5 w.:\ tl PO'.t.'(lf ~ Al!.O 
n "OS DI' rdeaJ Ho51 tlf' f1~ Serv(!r ;11111t 
1n mult,.UH' conr,gu11UOl'Mi1 

ll1e XTJr. 
6 40K. memQfyi on :ne rnolt\&Jberu:d ll°Nt I~ 
011p;iins1011 sJOts... tbs sWld-aJiooe &ya1em ~& 
atso gram fOt WOtk$h)liQi\$ In • nQtwodung 
em11onmioru 11 cani be upQJadea to tho 
TUlfeO two IP'tod motf!INbOafd end you 
can lho add uv lo 2 5onal & 2 p;ardcll gorl&. 
Of any IBM compoittbl(I ct~nslon C81G A 
pc:rrcx:1 WVlld 1110t:1:1$$1ng dal:. 

Amsterdam • 020-45-26-50 24 Add-On Cards 
2 MB Expansion Board Hard Disk Controller 

Tm, 1hq$r n C>iqlf\I conllolm "'10011!5 I Qf 2 dt1..U S 
~o li40 fM"Qilb)'1Hw1lh~m1"'1S.Ol1.,.,· ree<Mtf~· 

1•on Fei111ur s. DOS 2 1 & 3 I comoa;ti01l.tl'- .arid ST·SOG 
'"lof'loce 

A. Muzt1 1 ~11on bQNd ~t:i.L1urng P.1r~I Porr Ser~ J\)i 1 
(kmop Pol l Reitil T1111C C~ Cah:nditt with Btu tOfy 
l1.< '1113 fxp.tftil'f lo.36.a:t< lllCabtM ,_ .,Wl~pooM!rBnd 
RAM o.P. Sollwm~ an<I MW11.k'1115 

- . . . 
...._ II 

Connoc1~wor'lttwion10~ e11.~"'0 ,:11 M egabyte 
IBM toMlnfltlg $y!it\l!nl or budd ~yo111 own! EE 802 ~ 
SIM4'!1Ni B.y.!l l&lft TM IOrNM.I pio!ISlbUI COS.I tor 
100•1'.ndt.J~l'Y a.1alldiwd co1nDM1b"1V 

AT H.D. & Floppy Mono & Color Graphics 
- I ' . ­ T ' __. ., ­ -,. ­ ' 

~ ' . :' 
: ' ' ~ 

' ' . ' ·,
' ' - . . 

7 PAK Multi-Function 

Feauit! Floppy Conlloltief, Par~ Pon. Sen.,, POI' 
CQPOONI 2.nd &t'~J- ~me A><L A al Tao 
CSOc;li Calendar w1t.n ~UUrl' Bl~k UP.. ~AM~P, Pf"1!• 
~, al~&nanu.&15. 

PROM Laser 

Hl·speOO rllrgor1uwnesw•burn '27 18. '1732 ?732A. 
2764 ["1 62 IMICJ 2 7128. 27256 EPROMS uodor 11011 
w.11rci ~lrol ngh:I rt ifQUf PC ZOi'o F"of(;O tRHrtiOl1 
Sac! MS. SOttwarlfl. and Mow1IJ01I 

35Com onents 

Cabinets 

Tlhl511 1r~,. ooaHoraooM!pottllble. a.ild_..eu 
bulk,t l1 to !fOUr l(Wt(:1hc;;a110ns. Net"d ll 20 
meg Mr.a diik ant:J 20 mo9 11100 w1tll 40K 
me~,,, ~r poftable? No proei~• Tho 
XPC Comp•c t com s 11.1a1Niarn w,m ni 9" 
twiitWH nl,. mQnifQr 135 w.all PS 2~ K 
me~ IW0 360K df~ Rtl.'tlT1111c,i 
CIOCJ< CilOOOaf w bnn~y IJatli.·uQ :!1of;m,1l 1t00 
p.-.aao1 POJI$ iWl1(I our TVlfeo Ma11~boidru 

Al)t!t11f!BC4111d'lf!tiot 
l,1pe QI Hald l)aJi. ill 

"1KC:lltklll:Ql'l lO WX.t1 
PC 

~:'~~~~:,91,:~~:.. 
w11n.hJI01 ·,ri.otgnt HDld 
Ots-- 1mod tor toNO Haid 
Ots-..51 

lllJ1U -
fne- JlTJ.r.cablnehsonfyJ · • 16'5 '" 11!i " )i!t 11 
.vi nola I iUlnm'll 1 CDmOil1~ '"°1""1!0CNlld 
lod..alU .a ,,._;1t.r.ng PCr•'tf IU!i(tf Frqc.1P1i1 
CU l-ClUl fOl 11.Nlll•N!.'t'11\ciopyOl'Nfdd-.i).·1 -

AT 

Cassette Training 

't'INI l!t M Cb~Ue Tril.MJg C1;11'll;ep117 V$lniJ i'llCl:IKM 
,\00.g lla.ning10~ h"l~fi)QOGl dtHIOOtlllfldl 
sel·•e~IN!trtodt 
Trio lt'od OOCI .o~ 1r.ac:• dativtttl o.li!'CI~ o-.pti10!:1'11Q 
lhc piogro111:1 i.¥tkh,t llO' !o41Cond tritc;;k itml.li1H !hit io:QyDO\lfll. 
iK-1u.lM)' 1~ IN! Mildonl I COtr!,puler At l1eQuet11I tnH!fv.ab 
the a.pt ~UM• .tlll~ICl)ily to fl/ON ln.tJ lkldol'' l.Oybo;)l"tJ 
.nDiUl •ndl .. morutQlfod b llC.Ci.l!'"aty b¥ WI!' MITI COaO 

Archive 
Irwin 

Maxtor 
Memtek 

Miniscribe 

I
Panasonic 
Seagate 

TEAC 
Tulin 



•c Compatible 
CASH DRAWERS 

M·S CASH DRAWER 
10711 Flower St., Stanton, CA 90680 

(800) 544-1749 
In California call: 

714 821-1133 
Inquiry 232 

51/4' FLOPPY 

MOTORS 


Now Buehler OEM replace­
ment spindle motors for all 
major 51/.i -inch, full-height 
floppy disk drives are 
available for fast delivery. 
Built to exact OEM size, per­
formance and quality stan­
dards.Pulleys included. 
For details and prices, 

contact: 


Buehler Services, Inc. 
P.O. Box A, Hwy 70-E 
Kinston, NC 28501 
Phone: 919/522-4300 

The ALL NEW 

SIBEC II 

·~ f"~ .-~ • • Ii . 

·~. ~ ·.:...· . 
- • 'f!'"""".,:.-::"r;:_1• 

• .•• -- 1 
•t . •• ·'-·~ 
..-. . ..·- I 

-.
. ~ 
• 8052AH BASIC V1 .1 CPU 
• iSBX" expansion connectors 
• Prototyping area 
• Five 8 bit Input/output ports 
• PROM programmer 
• Expansion connectors 

CALL TODAY 6031469-3232 

$295 

(I~~;:.::~~~~~~-•tsallll it~ollhll*""~ 
Inquiry 405 

G~n•tJTERIZf:D G NCEl'TS 

4333 66th ST. N. 
ST. PETERSBURG 
FL 33709 USA 

NEW! 

"INTERSOL" 
Ever had a bad e11perlence w~h Buslness 
software? Irritating isn't it? We tho11gh1 so too, 
so we designed INTERSOLI Fully-Integrated, 
12 modules, very easy to use. you can buy i1 
and have It CUSTOMIZED for you r needs! 
FEATURES: A/R-A/P-G/L-PUROHS-lNVOICE­
SA.LES-REPORTS..flN STSTAXES-PAYAOLL· 
DAILY REPORTS. 

AVAILABLE "WITH SOU ACE CODES"l You 
customize ii, or we will! SA.VE HUNDREDS 
OF DOLLARS! Get ii ALL with " INTERSOL", 
the lully-integrated solullon. 

INTERSOL . • ... (12 modules} .... . $97.00 
INTERSOL ... (SOURCE CODES) $122.00 

add $3.00 SIH VISA-MC.CHECK 
(813) 545-1996 

Inquiry 87 

OTHER BRANDS AS LOWAS $.54 

BULK DISKETTES· QUANTITIES 
OF 500 with TYVEK SLEEVES 

RIBBONS (All Br1nd1) 

EPSON MX 70/80 $4.20 
Prices based on quantities of 48 

C.O.D. 800-222-0490 C.O.D. 

~ 201-462-7628 In N. J. ~ 
~norJ'.1lP.O. Box710, 
-·--~ I Freehold, NJ 07728 

Inquiry 213 

DYNAMIC RAMS 
41256 IOOns $6.85 
41256 12-0ns * $3. 5 

v41256 150ns 

4164 l20ns •
v4164 1sorui -~..;;IC"""!.,;;II_ 

4464 150ns SS.SO 
• PAOC!SSORS . !. PROMS 

IOf;f.2 &mlu 1160..00 '""" 
,,,..,, ..... 

tof.7-1 ~ii 1111.00 ...... - ,,... 
IGD1"3 ..." 11ts.cio 21'211 ...... -_,.. ...... IC.LL 27­ - 1$.21.... ....., ICALL ·­ """"" n... 

·~ - I :I0.00 tm.& - 14.8 
• STA11CRAMS 

·-~ti$Lr...IJ 16CN ..... (P'..,.t Ill tlOC li ~ 

CHANGING SYSTEMS? 

What Happens to Your Data? 


Does JUST Media Conversion 

Solve Incompatibilities? 


WHAT IF ••• 
everything is changing. inclUdlng your software, 

hardware. operating systems and med;a? What 

happens to your 111rudlMltdata and 1onroras. 

dalllt1se structures andlor word processing 

docullleflts and codes? 

What do you da, and what is the cost? 


WI M11t1 lncamP1Ultl1 Dita CDmP1Hlllll 
The source can be mainframes. minis. mioros. 
dedicated word processors ar typesetlers. 
ADA.PSO member. 

CllmpuDlta Trnllltln. I& 213-462-6222 
6565 Sunset B~ #301 Hollywood, CA 90028 

Inquiry 74 

~ 
KEYBOARD PROTECTOR 

Remains In pLace durlng keybo<ord ....,_ Prevents 
dam"ll!! from liqold spllla, dust, <!$hes, etc. Ats 
Irite a oecond skin. exceJlen1 feel . Available lor: 
IBM-PC, AT, Apple (all). Compaq. Model 100, 
NEC 8201, C64, Zenllh 150, DEC. Kaypro, 
KB5151, AT&T 6300. WYSE 50 and many 
others. Send S29.95, check, M.O .. Visi1 & MC 
incltole l!>Q). dalf!. Speelfy compuler type. Dealer 
Inquiries imlit~d. Free brodlure a11an. 

Merritt Compuler Products, Inc. 
2925 LBJ Fwy. #180 I Dallas, Texas 75234 

(214) 339.0753 

lnqulry 215 

COLOR

VT22os1so· 

"plus your 


PC, jr, XT, AT or compatible 

ZSTEMpc·VT220 Smart TtrmlMI Emulolor 
132....,1 bywindowin9-no ae1c1;1, nar~•o 


Oovble High Double Wide Charac1 •• 

Full VTHlO line graphics. Smooth SC<olh"!l 


2·w.irf file uansfers incl XMOOEM aftd KEAMIT 

F"" 1<9yboard sollkeyslMACROS 


Dalo ·~··· lO J8.4Ke. Hk.lh Throughpul

ColOJ/graphics. monoclvome $ EGA •upporl 


tnterna1ioRal Font Suppe>rl • OOS Aoees;s 

ISO and allributa mapped color 


ZSfElloll)G·VTi20 $150. 401014014 Oplion $99 

ZSTEMpc·VTIOO - Chooa! of Iha U.S . l\irtorcu 


30 doy money back gua1antae MCNISA 

KEA SYSTEMS LTD. 
•412 · 2150 W. Broa......,y 

Vanc:OUWI<, B.C. CAl>IADA V6K 4L9 

Support (6041732· 7411 

,.El.EX 04-352948 VCR 


Order Toll Free (800) 663~8702 

~~ by !Sia 
Inquiry 410Inquiry 160 



ENHANCED GRAPHICS ADAPTOR 

100% IBM COMPATIBLE-PASSES IBM EGA DIAGNOSTICS , 

• 	COMPATIBLE WITH IBM EGA. COLOR GRAPHICS ADAPTOR 
AND MONOCHROME ADAPTOR 

• DISPLAYS 16 COLORS OUT OF 64 COLORS 
• COMES WITH 256K OF VIDEO RAM 
• 	DUAL SCANNING FREQUENCIES- WORKS WITH 

STANDARD OR EGA TYPE RGB MONITORS 
• LIGHT PEN INTERFACE 

EXTENDED MEMORY CARD $199.95 
UP TO 2 MEGABYTES OF LO TUS!INTEL COMPATIBLE MEMORY 

•CONFORMS TO LOTUSl lNTEL EXTENDED MEMORY 
SPECIFICATIONS (E MSI 

• 	SHIPPED WITH ZERO I< RAM. USER EXPANDABLE TO 2 
MEGABYTES 

• uses 64K OR 256K DYNAMIC RAMS 
•USE AS EXTENDED (EMS) OR CONVENTIONAL M EMORY, 

RAMDISK OR SPOOLER 
• SOFTWARE INCLUDES EMS DEVICE DRIVERS. 

PRINT SPOOLER AND RAMDISI< 

AT MULTIFUNCTION CARD 

ADDS UP TO 3 MEGABYTES OF USER EXPANDABLE MEMORY 

• 	SHIPPED WITH ZERO I< RAM USER EXPANDABLE TD 1 .5 
MEGABYTES RAM ON BOARD, UP TO 3 MEGABYTES WITH 
OPTIONAL PIGGYBACK CARD 

• USES 641( OR 256K DYNAMIC RAMS 
• PARALLEL PORT & GAME PORT 
• SERIAL PORT 
• OPTIONAL SECOND SERIAL PORT 

PIGGYBACK MEMORY CARD 1110 MEMORY lllSTALLE.01 $49.95 

CLASSIC 286 SPEED PAK 
8 MHz 80286 ACCELERATOR BOARD FOR IBM PCI XT 

• 8MHt 80286 RUNS 33% FASTER THAN A STANDARD AT 
•RUNS AT PROGRAMS- COMPATIBLE WITH DOS 2.1, 3.0 & 3.1 
•COMPATIBLE WITH ALL PC/ XT HARDWARE & SOFTWARE WITH 

NO PATCHES OR MODIFICATIONS NEEDED 
• 1 MEGABYTE MEMORY ON BOARD, EXPANDABLE TO 16MB 
•HIGH SPEED 16-BIT BIOS AND RAM 
•OPTIONS INCLUDE 80287 MATH CO-PROCESSOR, MULTITASl<ING 

SUPPORT AND MULTIUSER SUPPORT 

FOR IBM PC/XT!A T AND COMPATIBLES 

• PROGRAMS 27xxx SERIES EPROMS UP TO 27512 
• MENU DRI VEN SOFTWARE PROVIDED ON DISl<ETTE 
•AUTOMATICALLY SETS PROGRAMMING VOLTAGE 
• LOADS AND SAVES EPROM BUFFER TO DISI< 
• READ, WRITE, COPY, VERIFY OR CHECK BLANI< 
• DEBUG STYLE EDITOR FOR EASY MODIFICATION OF PROGRAM ---'-----i1lllllWI 
• SPLITS OR COMBINES EPROMS OF DIFFERING SIZES 
• INTERNAL CARD WITH EXTERNAL ZIF SOCKET MODULE 

Inquiry 173 	 IUNE 1986 • BY T E 439 
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* * * *HIBH.. TECH* *** 
2101 258•4 
5101 258>4 
2102L4 1024•1 
2112 256•4 
2114 1024x4 
2114L4 1024"4 
21141-2 1024"4 
2114L-1& 1024•4 
TM,MOC4-4 409&a1 
TMM2016-150 2041b8 
TMM2016-100 2°'8.a 
HM6116-4 2048>8 
HM6'116-3 2048"8 
KM6111LP4 2°'8"8 
KM6116LP·3 :Z04h8 
KM6116LP·2 2048"8 
HMl264P·15 119h8 
HMl264LP-15 8192"8 
HMl264LP-12 8192.a 

LP-Low­

1450nol 
1450,..l(CMOSJ 
1450nol[LP] 
1450nal 
1450nol 
1"50na).[LP] 
!:ZOO...HLPl 
!150nli(LP] 
(450nol 
11so...1 
1100...1 
!200...i!CMOSJ 
11S0n•llCMOSI 
!200..•liCMOSHLPI 
11 SOnoljCMOSH LPI 
(120Nl!CMOS}!LPi 
!150...ljCMOSJ 
(1SO...l!CM0$1{LPI 
(120nol!CMOSJ(LPI 

NEC 120 UPD70108 $1495 
IEPLACES 1811 TO SPEm UP IBM PC 1D·40'ii 
• HIGH-SPEED ADDRESS CALCULATION 

IN HARDWARE 
* PIN COMPATIBLE WITH 8088 
• SUPERSET OF 8088 INSTRUCTION SET 
• LOW POWER CMOS 

8MHZ 120 UPD70108·8 
8MHZ ¥30 UPD7011 • 8 $28.95

* * * * IPOTLl8 Hl* * * * 

2708 1024•8 
2716 Z048•8 
2716-1 2048•8 
TMS253l 4096•8 
2732 4096•8 
V'32A 4096•8 
273Vl·2 4096.a 
rtc84 819hll 
2764 819i4 
27M-250 8192-8 
2764-200 1192•8 
MCM68766 8192•8 
27128 16384•1 
27C256 32761d 
272'6 32761"8 

SY•...... 5 Yott 5-y 

\UOn<l 

1450noHSYI 
350nol[5YJ 

1450noJ(5YI 
1450mHSVI 3.89 
l250nol!5YJl21V PGlllll :1.95 
t200no][5YJ!21 V PGlllll 4.25 
t250noH5YJ!CllllOSI 5.95 
l450n"115YJ 3.4, 
1250nl)C5VI :1.95 
1200noHSYJ 4-25 
!350nolt5V){.Z4 PINI 17.95 
1250...11511] 4.25 
1250...l!Slll!CMOSJ 12.95 
12S0nol!Slll 7.49 
21Y PGM· .........-., 21 V­

lPIOM Elllf U 
DYNAMIC RAMS 

4116-250 16384•1 
41111-200 16384•1 
411&-1SO 16384•1 
411f..1:ZO 16384•1 
MK433l 3276&•1 
4184-<!00 65536x1 
41114-150 651136.<1 
41S4-1:ZO 655361<1 
MClll6665 65538J<1 
TMS4184 65531b1 
4164°,AEFRESH 65538•1 
TMSU16 16384•4 
41128-150 131072•1 
TMSU64·15 655311•4 
412S8-200 262144•1 
41258· 150 262144•1 
,5 ..srnu1• 5 vott supp1y 

80GO 
1 .49 
1.95 
.Z.95 
2.49 

169,95 
128,00 

11.!15 
9.,95 
Z.49 
3_95 
7.95 

19.95 
129.95 
199.95 

8200 
8203 29.95 
8205 l .29 
8212 1 .49 
8216 1 .49 
8224 2.21; 
8237 4.95 
8237·5 5.49 
8251) 6.95 
l251 1.69 
1251A 1.89 
82!53 1.89 
82&3·5 1.95 
8255 1.119 
1255-5 1.89 
8259 1.95 
USM 2.29 
ll72 4.95 
8279 2.49 
6279'-S 2.!IJS 
8282 3.95 
8284 2.91> 
82811 J .95 
8288 4.95 

Z·80 
Z80~PU HMH> 1,69 

UMHZ 

!ZSOnol 
1200n11 
!1S0n•I 
[120...1 
[200nol 
!200not(5vl 
(150nolll>vl 
[120Nl!hl 
['200nol!5vl 
11SO...ll!M 1.95 
!150no1!5VllREl'AESKI 2.95 
(1S0noll5•1 4.95 
1150n•IC5vl 5.95 
1150na)f5vl 6 .95 
1200noU1M 2.111> 
[150naJC1ivl 2.95 

REFAESH• P;n 1 Robnh 

8500 
U MHZ 

11502 2.79 6145 
115CO<i: ,.;MOS) 12.95 88846 
6507 9,95 8847 
1520 1.95 H046505SP 
1522 4.95 MC1372 
6521 21.95 8275 
1532 1.95 ~ 
6545 6.95 CAT5027 
4551 5.95 CAn037 
6561 19.95 Tflll5'918A 
S5&1 34.95 

UMHJ 
li502A 2.95 DISK 

4.95 
8.95 

11 ..95 
6.95 
2.95 

26­95 
19.95 
12.95 

9.95 
19.95 

IS:ZOA 2.95 
li522A 5.95 COITIOLLERS 
65l2A 11 .95 1771 4.95854SA 7.!15 
6551A 6.95 1791 9.95 

1793 9.95 
3.D MHt 1795 1.Z.95 

115028 6.95 1797 12.95 
2791 19.95 
279~ 19_95 
2797 29-115 

8800 8843 19Jt5 
8272 4.95 

1.D MHZ UPD7&S 4_95 
M8H76 12.95 

6800 1.95 M88877 12.95 
ellll2 ...95 1691 8-9'ii 
8803 9_95 2143 8,95 
ll809 5_95 
ll809E 5.95 
a10 1.95- 2.95 BIT UTE 
1821 1.!IS 8EIEUTORI- 1.95 
6843 t!l.95 
6144 12.95 
6845 4.95 
6847 11.95 
&a60 1.95 
11883 22.95 

2.DMHl 
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:J2.76t KHt .95 
1.0l\llHo :us 
1.8432 2.95 
2.0 1.95 
2.097152 1.95 
2.4576 1.95 
3.2768 1.95 
3.579545 1.95 
4.0 1.95 
4.032 1.95 
s.o 1.95 
5.o688 1.95 
6.0 1.95,_,.. 1.95 
8.5536 1.95 
8.0 1.95 

10.0 1,95 
10.73H35 1.95 
12.0 1.95 
14.31118 1.95 
15.0 1.95 
16.o 1.95 
17.430 1.96 
18.0 1.95 
llJ..432 1.95 
20.0 1.95 
%2.1184 1.95 
24".o 1.95 
32.0 1.!15 

CRYSTAL 
OSCILUTOU 

5.95 
5.95 
5.95 
5.95 
4.95 
4.95 
4,95 
4.95 
4.95 
4.95 
4.95 
4.95 
•.95 
•.95 
4.95 
4.95 
4.95 
4.95 

MISC. 
9.95 

19.95 
.79 

7.95 
4.95 
1.95 
8.95 
2.95 

13.95 
fi .95 

AYS-2376 11 .95 
AYS-3600 PRO 11 .95 

9 8.000 
9 1.000 

12 9,llOO 

Hll H SPEED CMOS 
74LSOO .18 74L5165 .115 A,_fomilyof1'9> ....... CMOS logOo .......... 
74LS01 .11 74LS166 .K tho ....... of low ­ Schora!y '""' tVPicOI ­74l502 .17 74LS169 .H ~e~=~74LS03 .11 74LS173 .49 
74LS04 .16 74LS174 -'" -..itv. ar<! lmllft>'l'ld - ­ · 74LS05 ,,. 74LS175 ·'" 74HCOO74LSOB .18 74LS191 .49 
74LS09 . 18 741.$192 -" 74HC: 0.-... °'CMOS log;o ­ ond ... -
74LS10 .16 741.$193 ·" ,,,,,_,.~Oll~ 

74LS11 .22 74LS194 ·" 74HCOO .59 74HC148 
741.$12 .:u 74LS195 .69 7•HC02 .59 74HC151 
74LS13 .ze 74LS196 .59 74HC04 .59 74HC154 
74LS14 ·'" 74LS197 .59 74HC08 .59 74HC157 
74LS1S .26 74LS221 .S9 74HC10 .59 74HC158 
74LS20 .17 74LS240 .69 74HC14 .TII 74HC163 
74LS21 .22 74LS241 .69 74HCZ6 .69 74HC17& 
74LS22 -2.Z 74LS242 .69 74HC27 .69 74HC240 
74LSZ7 .23 74LS243 -69 74HC30 .59 74HC244 
74LS28 .26 74L$244 ·"' 74HC32 .H 74HC24!1 
74LS30 .17 74LS245 .79 74He51 .H 74HC257 
74LS32 .18 74LSl!l>1 .49 74HC74 .75 74HC259 
74LS33 .28 74LS253 .49 74HCIS 1.35 74HCZ73 
74LS37 -28 74LS256 1.79 74HCB6 .69 74HC299 
74LS36 -21 74LS257 .39 74HC93 1.19 74HC368 
74LS42 .39 74LS258 .49 74HC107 .79 74HC373 
74L547 .59 74LS259 1.29 74HC109 .79 74HC374 
74LS48 ,g9 74LS260 ,49 74HC112 .79 74HC390 
74LS51 .17 74LS266 ·'" 74HC12S 1.19 74HQ93
74LS73 .29 74LS273 .79 74HC132 t .19 74HC4017 
74LS74 .24 741.$279 ·'" 74HCU3 .89 74HC4020 
74LS75 _2jJ 74LS260 1.98 74HCUI .99 74HC4114!1 
74LS76 -29 74LS263 .59 74HC139 .99 7"HC4050 
74LSl3 ,49 74LS290 .89 
74l.Sll5 .49 74LS293 .89 74HCTOO741.SM .22 74LS2t9 1.49 
74LS9<1 .3'!1 74L5322 :us 7'HCT: 00-. clnlp-fn ...,.._._,.. l<>r LS m. 
74LU2 ,49 74LS323 2.49 ond can M lnl"""'-1 wllh 741.S In tho-c:lrcuil. 
74L593 .lt 74L5384 1.!15 74KCTOO .69 74KCT11141 UMi 
74LS95 ,49 74L$385 ·'" 74HCT02 .69 74HCT174 1.09 
74LS107 .34 74LS367 .39 74KCT04 .69 74HCT'193 1.:19 
74LS109 .36 74LS388 .39 74KCT08 .69 74KCT'194 1.19 
74L$112 _29 741.U73 .79 74HCT10 .69 74HCT240 2.19
74LS12.2 ,45 74LS374 .79 74HCT11 -69 74HCT241 2.19 
74LS1ZJ ,49 74LS375 .95 74HCT27 ·" 74HCT"Z44 2.19
74LS124 2.75 74LS377 .79 74ffCT30 .89 74HCT245 2.19 
74LS1:ZS .39 74LS378 1.18 74ffCT32 .79 74KCT257 .n 
74LS1211 .39 74LS390 1.19 74HCT74 .as 74KCT2S9 1.llt 
74LS132 .39 74LS393 .79 74HCT75 .95 74KCT273 2.09 
74LS133 .49 74LS541 1.49 74HCT138 1.15 74KCT367 1.09 
74LS1311 .39 74L5624 1.95 74HCTI39 1.15 74KCT373 2.49 
74LS138 .39 74LS640 -99 74HCTI54 2.99 74KCT374 2A9 
74l5139 .39 74LS645 .99 74HCT157 .99 74KCT393 1.59 
74LS145 .99 7•LS669 1.29 74HCT'158 .99 74KCT4017 2.19 
74LS147 .99 74LS670 ·" 74HCTI61 1.29 74HCT4040 1.59 
74LS141 .99 74LS682 120 74HCTI64 1.39 74HCT40t0 1.49 
74LS151 .!9 741.S683 1:ZO 
74LS153 -!9 74LS684 1:ZO 
74LS154 1,49 74LS618 Z.40 
74LS155 .59 74LS783 22.95 74FGO74LS191 .49 81LS95 1.49 
74LS11>7 JJ6 81LS911 1.49 74"4 
74LS158 _2jJ 81LS97 1.49 
7•LS1&0 .29 81LS91 1.49 
7•LS161 .39 25LS2521 2.IO 
74LS162 .49 251.$25e9 :uo 
74LS163 .39 26LS31 1.99 
74LS164 .49 26LS32 1.1'5 
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4001 .19 14419 4.95 7400 .19 74147 2.49 
4011 .19 14433 14.95 7402 .19 74148 1.20
4012 .25 4503 .49 7404 .19 74150 1.35 
4013 .35 4511 .89 7406 -29 74151 .66 
401 5 -29 451' .79 7407 .z,, 74153 .55
4018 _,,-29 4511 .as 7408 .24 74154 1.49 
4017 .49 4522 .79 7410 74155 .75
4018 .89 4629 .79 7411 .21 74157 .ss 
4020 ..S9 4527 1.95 7414 .49 74159 1.65 
4021 .89 4528 .79 7418 -25 74161 ,19 
4024 ..89 4529 2.95 7417 .25 74113 .89
4025 .25 4532 1.llS 7420 .19 74164 .85 
4027 .39 4538 .95 7423 .29 74185 .85
4028 .66 4541 1 -29 7430 .19 74116 1.00
4035 .19 4553 5.79 7432 .29 74175 .89
4040 .89 4585 .75 7431 .29 74177 .75 
4041 .75 '702 12.95 7442 .., 74171 1.16 
4042 -li9 74COO .29 7446 .89 74181 :us
4043 ..86 74C14 .59 7447 .89 74182 .7!1
4044 .69 74C74 .59 7470 ..35 74184 2.00
4045 1.911 74C83 1.95 7473 .34 74191 1.15
4048 .89 74C8!; 1.49 7474 ..33 74192 .79 
4047 .69 74C95 .99 7475 .45 74194 .85 
4049 .29 74C1SO S.7S 7U6 .35 74196 .79
4050 .29 74C151 2.25 7483 .50 74197 .75 
4051 .69 74C161 .99 7485 .59 74199 1.35 
4052 -S9 74C163 .99 74M .35 74.221 1.:n
4053 .69 74C164 1.39 749:9 2.15 74248 1.35 
40511 2-19 74C192 1.49 7490 .39 742"7 1.U
40$0 -8!1 74C193 1.4!1 7492 .so 74248 1.85 _,4068 .29 74C221 1.75 7493 .35 74249 1.95 

.19 74C240 1.89 7495 JS5 74251 .75
4078 .S9 74C244 1.119 7497 2.75 74265 1.35 
4077 .29 74Clr74 1.!t9 74100 2..29 74273 1.95 
4011 .22 74C905 10,95 74121 .z,, 74278 3,11 
4085 .79 74C911 11..95 74123 .49 74367 .as
40U .89 ' 74C9l7 8.95 74125 .45 74368 .85 

, 40!1S .., 74C922 4.49 74141 .es 9368 :us 
4094 2A9 74C923 4.95 74143 5.95 9602 1.50 

114411 9.95 74C926 7.9S 74144 2.95 9637 2-95 
14412 1.95 IOC97 .95 74145 .ao 98502 1.95 

S.-100 .126 
5-100 .125 
IBM PC .100 
APPLE .100 
STD .158 
STO .151 

38 PIN CEITIONICS 
M.IU 

IDCEN36 RIBBON CABlE 
CEN36 SOI.DEA CUP 

RMILl 
IOCEN36/ F Al880N CABLE 
CEN36PC AT ANGLE PC MOUNT 

DIPCONNECTORS 
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74500 .29 
74502 .29 
74503 .29 
74504 -29 
74505 .29 
74508 .35 
74510 .29 
74516 _35 
74530 .2.9 
74S32 .35 
74537 .69 
74S38 ,59 
74-574 ...9 
74585 .95 
74SllG .35 
74S112 .so 
74S124 2.75 
74S138 .79 
74$140 .55 
74$151 .79 
745153 .79 
745157 .79 
7451511 .95 
745161 1.29 

DITA ACO 
AOC0800 15.55 
ADC0804 3A9 
AOC0809 4.49 
AOCOB16 14.95 
AOC0117 9.95 
AOC0831 8.95 
DA.C0800 4 .49 
OACOllOG 1.95 
DAC0808 2-95 
DAC1020 6.25 
DA.C1022 5.95 
MC1 408L8 2..95 

DESCRIPTION ORDER BY CONTACT~5 

8 14 16 18 20 22 24 
HIGH AEllABIUTY TOOLED AUGA.TuST .62 .79 .89 1.09 1.29 1.39 1.49 ST IC SOCKET~ 
HIGH RfUABIUTYTOOl.EO AUGAT•.WW 1.30 1.80 2.10 2.40 2.50 2.90 3.15 -ICSOCl<ETS 

COMPONENT CARRIES ICCX. .49 .S.9 .69 .&9 .99 .99 .99(DIP HEA.DERSI 
RIBBONCABU 

IOP"" .95 .!IS 1.75DIP PLUGS IDC 
FOR OllOERING INSTRUCTIONS SEE D-SUBMINIATURE BEi.OW 

D·SUBM INllTURf 
OESCRIPTION OROEA BY 

CONTA.CTS 

9 15 19 25 37 so 
SOLDER CUP 

MAU DllJIJIP .82 .90 1.25 1.25 1.80 3.41 
FEMALE DB.oS .95 1.15 1.50 1.50 2.l S 4.32 

RIGHT ANGLE MAl.E OBuPR 1.20 1.4!1 - 1.!J5 2.65 ---
PC SOLDER FEMAlE DBnSR 1.25 1.56 2.00 2.7!1 ... 

MAlE D8a:xPWW UJ9 2.545 ll.89 5.60 --WlllEWRAP 
FEMALE DBazSWW 2..76 4,_z7 - 6 .BA 9.95 ·-

IDC MALE I 108HP 2.70 2.95 - 3-98 S.70 ... 
RIBBONCABl.E ·FEMALE IDBHS 2.92 3.20 - 4.:n 6.76 -· 

MUAL MHOOO•• 1.25 1.25 1.30 1.30 --HOOOS 
GREV HOODu .65 .65 .65 .75 .95 

OllDUWIG INSTRVCTIONS: INSERT Tl1E NUMlilER or CONTACTS IN rHE POSmON 
MARKED "u " OF rHE "OROER orP.AAT NUM/ilER VS TED 
EXAJ.IPl.E: A 15 PIN RIGH r ANGl.E MALE PC SOWER WOVl.D SE DBl sPR 

MOUllTlll HHDWllf St.OD 

40 
2.s,e 
2.72 
5.2.a 

so 
3.24 
3.39 
8.63 

28 

1.69 

3.70 

1.09 

4.80 7.30 

RIBBON HEADER IDMo 
lllBBON EDGE CARD IDEo 1.7S 

HAID TO FINO 
"SUPIBLE" HUDEIS 

CAN BE SNAPPED APA.llT TO 
lltAKEANVS~E>l,AO(~ 

ALL WITH .1" CENTE llS 

STllAIGHT LEAD 

7451&3 1.29 

RIG>ITANGLE 
STllAIGHT LEAD 
lllGHTANOLE 
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1.99 2.25 

7"51 58 3.95 
745174 .79 
745175 .79 
745188 1.95 
745189 1.95 
745195 1.49 
745196 1.49 
745197 1.411 
745226 3.99 
745240 1.49 
745241 1.49 
745244 1.49 
7452.57 .79 
74S253 .79 
74$258 .!15 
745280 1.95 
74R87 1.89 
UR88 1J;9 
74R99 2.95 
745373 1.69 
74$374 1.89 
745471 4.95 
74$571 2.95 

INTERFACE 
8T26 1.29 
8T21 1.29 
BT95 .89 
BT96 .89 
BT97 .S9 
BT91 .811 
OMl131 2.95 
OP8304 2.29 
058833 2.25 
058835 1.99 
0$8836 .99 
058837 1.65 

TUl66 .99 LM733 -98 
T0·220CASE Tl071 .69 LM741 .z,, 

TUl72 1.09 LM747 .89780ST .49 7!IOST _59 TUl74 1.95 LM748 .5971108T ,49 7908T -li9 TUl81 .59 lltCl3.10 I.ff7812T A9 7&12T .69 Tl082 .99 MCllSO U9781 ST .., 791ST .59 TLO&I 1.49 MCU72 6.95 
TO-JCASE LM301 .34 LM1414 1.59 

7805K 1.39 790SK 1,49 LM309K l .U LM1458 A 9 
7812K 1.39 7912K 1,4g. LM311 .59 LM141.8 A9 

T0-93CASE LM311>1 .89 LM1489 .49 
LM317K 3A9 LM1496 .8578L05 .49 79L05 .89 LM31TI' .95 LM1812 8.25 711..12 .49 79L12 1.49 LM3te 1.49 LM188!1 1.95 

OTHER VOLTAGE REGS LM319 t.:15 ULN2003 .79 
LM.l 23K 6V 3A T0-3 4.79 LM320 - 7900 XR2206 3.75 
LM328K .l4. SA T0 •3 3.9'5 LMlZ2 1.6$ XR2211 2.95 
78>10SK 6 V SA T0 ·3 7.95 LM323K 4.79 XR2240 1.95 
78H12K 121/ SA TO.J 8.95 LMJ24 "'' MPQ2907 UIS 
78P05K 5V I OA T0 -3 14..95 LM331 3.95 LM2917 1.95 

l.M334 1.19 CAl046 ..89 
LM3l5 1A O CA3081 .99 

ICIOCIETI 
LM3~ 1.75 CA3082 .99 
LM337K 1.95 CA3086 .80 

1-99 100• LM338K 3.96 CA309:9 1.95 
8 PIN ST .11 .10 LM339 .59 CA3130E .99 

14 PIN ST .11 .09 ·LM340 - 7800 CA3148 1.Z,,
16 PIN $T .12 .10 Ulll350T 4.ljO CA3180 1.19 
18 PIN ST .15 .13 Lf3S3 .6.9 MC3470 1.95 
20 PIN ST .18 -15 Lf356 .99 MC3480 8.95 
22 PIN ST .15 .12 LF3S7 .99 MC3487 2.95 
2.4 PIN ST .20 .15 LM358 .!5.9 LMl900 ..89 
28 PIN ST .22. .16 LM380 .89 LMl909 .98 
40 PIN ST .30 .22 LM383 1.!15 LM3911 2.25 
84 PIN ST 1.95 1.49 LM3M .89 LM3914 2..39 

ST• SOLDlliATAIL LM393 ,45 MC402.4 3A9 
8 PIN- .511 .69 LM394>1 4.60 MC4044 3.99 

14PIN- "69 .52 TL494 4..20 AC4136 1.25 
16PINWW ,!19 .58 Tl.497 3.25 AC45H .99 
18PINWW .99 .90 NESS5 .29 LM1:MOO 1.49 
20PIN WW 1.09 .98 NE556 ,49 75107 1A9 
22 PIN WW 1.39 1.211 NE558 1.29 75110 1.95 
24 PIN WW 1A9 1.35 NES&I 1.95 7S150 1..95 
28 PIN WW 1.89 1A 9 lM56S .95 7S1S4 1 .95 
40 PIN WW 1.99 1.80 LMSU 1A9 7S188 1.25 

WW• WIAEWRAP LMS67 .79 7S1811 1.25 
16 PIN ZJF 4.95 CALL NE570 2.95 75.451 .39 
24 PIN ZIF 5.95 CALL NE690 2-50 75.452 .39 
28 PIN ZIF 6 .95 CALL NE692 .98 75.453 .39 
40 PIN ZIF 9 .95 CALL LM710 .75 7S477 1.29 

Z.IFoTEXTOOL lMT.!3 .49 7S492 .79 
tURO tlllSU1lON FORC£1 M-T0·5 CAN. K•TO·l. T•T0-220 

1N7S1 
1N759 
1N4148 
1N4004 
lN5402 
KBP04 
K8U8A. 
MO.A990-2 

.25 

.25 
25/ 1.00 
1011.00 

.25 

4N'2.6 
4N27 
4N28 
4N33 
4N37 
MCT.Z 
MCT-e 
TIL-111 
2N3906 
2N4401 
2N4402 
2N4403 
2N6045 
TIP31 

.SS 

.95 

.35 
-25 
.10 
.50 
.2.5 
.79 
.10 

LED DISPLAYS 
FND-3'5713591 
FNQ...50015031 
FND-507151 OJ 
MAN·72 
MAN·74 
MAN-8940 
TIL-313 
HP5082•7780 
TIL. :;J11 
HP5082·7340 

COlll CATHODE .362'' 
COM CATHOOE .5" 
COlll ANODE .5 .. 
COWi ANDDE .:r 
COM CATHODE .3" 
COM CATHODE .I" 
COM CATHODE .:r 
COM CATHODE ,u " 

4•7 HEX WI LOGIC .270" 
4•7 HEX W / LOGIC .2"'°" 

DIFFUSED LEDS 1·99 
. 10 
.14 
.14 
.10 
.10 

JUMBO RED Tl '~ 
JUMBO GREEN TI "' 
JUMBO YELLOW TI \0 
MOUNTING HDW Tt \O 
MINI RED TI 

SWITCHES 
SP$T MINl ·TOGGU. ON-ON 
OPOT Mlllll-TOGGU ON-ON 
OPOT MINl-TOGGl.E ON.QFF-0111 
SPST M INl--PUSHBUTIOlll 111 .0 . 
SPST Mll\ll..PU$HBUTIOlll 111.C. 
SPST TOGGLE ON·OFF 
BCD OUTPUT 1 D POSITION 6 PIN OIP 

DIP SWITCHES 
.as 7 POSITION 
.90 I POSITION 
.90 10 POSlTION 

RIBBON CIBLE 
SINGLE COLOR 

1' 10' 1' 
10 .18 1.80 .30 
16 .26 2..50 .48 
20 .36 3.20 .60 
25 .45 4.00 .75 
26 4,10 .78 
34 5'40 1.07 

.09 

.12 

.12 

.09 

.09 



IOCKET·WUP1.D.lll ·"' :::: . 

IN ASSORTED COLORS S27.50 
100.o: S.5", 6 .0", 6.5", 7.0" 

250.o: 2.5". 4,S", S.o'' 
SOO••: 3..o··. l .s··. •~o~· 

SPOOLS 
I 00 IHI S4.l0 250 IHI 17.25 
500 fool •13,25 1000 fooU21 .95 

Please specify color: 
Blue, Black, Yellow or Red 

EM I FILTER 
• MANUFACTURED 

BYCDRCOM 
•LOW COST 
• FITS L.C.HP ae LOW 
• 8 AMP 120/ 240 VOLT 

8 FOOT LINE CORDS 
LC-2 2 CONO U(:TOR .39 
LC·3 2 CONO UCTOR .99 
LC·HP 3 CONDUCTOR WI STO 

FeMAlE SOCKET 1.49 

MUffll FAllS 
3.15" SQ 
:u:r- SQ 
il.IB" SQ 

FRAMESTYLE 

ROTRON 
ETRI 

MASUSHITA 

14.95 
14.95 
16.95 

FR-4 EPOXY GLASS LAMINATE 
WITH GOLD-PLATED EDGE·CARD FINGERS 

. - rt!: ·.;;;\~ ~~::-~-. 

JI UllU .1111 

IDM·PR2 
IBM 

BOTH CAROS HA llE SILK SCREENED LEGENDS 
ANO lf'/ClUOE:s MOUNTING BllACKET 

IBM· PR 1 WITH • 5V AND 0 ROUND PLANE •••• 527.9-5 
IBM·PR2 AS ABOVE WITH DECODING LAVOtn' 129.95 

P100·1 
P100·2 
P100·3 
P100-4 

P6Q0.1 
P6Q0.3 
P!i00.4 
7060-45 

S-100 
DARE · NOf'OlLPADS •••• • ••••• . 115.15 
HORIZONTAL BUS .• •• . • •.•••••• 121 .80 
VERT1CAI. BUS •••••• . ••• • • •••• 021 .ao 
SINGLE FOIL PADS PER HOl.e . ••• •• Sll.75 

APPLE 
BARE · NO FOIL PADS •• , •• ..•.•• 515.15 
HORIZONTAL BUS • • • • • • • • • • • • • • '22.75 
SINGLE FOIL PADS PER HOLE . •••• • 121.80 
FOR APPLE llo AUX SLOT •••. .••• • ol0.00 

SWITCHlllB POWER SUPPLIES•SUPS OVEA WIRE WRAP PINS 
• c TRANSFORMERS... ~ ~ "'• PS-IBM $89.95•IDENTIFIES PIN NUMBERS ON WRAP 

e el 
1.,.. ...SIDE OF BOARD J.. 12.6VACCT 2AMP 5.95 • FOR IBM PC-XT COMPATIBLE• CAN WRITE ON PLASTIC; SUCH AS IC If .... u ... 12.GV ACCT 4AMP 7.95 

• 13SWATISPINS PAAT• PCK. OF PRICE ·­ "'• 12.GVACCT &AMP 10.95 
• •5V @ 15A. •12V @ 4,2A Ps.IBM8 IDWAAPOB 10 1.95 ·- S e 25.2VACCT 2AMP 7.95 

14 IOWRAP14 ID 1.95 ... ...
16 IDWRAP16 10 1.95 

.~ lll•18 IDWRAP18 s 1.95 
20 IDWAAP20 5 1.95 ·­ !:te 25 Piii D·SUB
22 IDWRAP22 5 1.95 e v ::!• BENDER24 IDWAAP24 5 1.!5 .~ ti•
28 IDWRAP<?8 5 1.95 '.:! • CHAMBERS40 IDWRAP40 5 1.95 

•FOR IBM PC·XT COMPATIBLE 
• 1SOWATIS 

• 
•••••••••••• ·SV ([il .SA, ·12V @.SA 

• ONE VEAR WARRANTY 

PS·IBM·150 $99.95 

PL.EASE ORDER BY NUMBER OF IOWRAP?4 • • 1 ZV @ 5.2A. •5V @ 1OA$7.95PACKAGES (PCI<. OF} 
.................................... ·12V @>.5A. ·5V • .5A PS·130Ill • ONE VEAR WARRANTY 

CIPICITORS 
TANTALUM 

15V .35 .4 7pj 
15V .70 1.0 
15V .llO 2.2 
15V 1.!S 4'7 
JSV .40 10 

$34.95 PS-130 $99.95 

DISC 
50V .05 680 

t/4 WITT RESISTORS PS·A $49.95 
~~ :g~ 5% CARBON FILM ALL STANDARD VALUES • USE TO POWER APPLE TYPE 50V .05 .001,,lsov .05 .0022 l>OV .05 FROM 1 OHM TO 10 MEG. OHM SYSTEMS 
50V .OS 10PCS ............. . 05 100Pcs ­ .......02 • •SV 4A. • 12V @ 2.S.Asov .05 .005 

sov .Ofi .01 
50V .05 .02 
50V .05 .05 SOV .07 ··50· PC· S· ­··....,···.0·2·5··1·0·00· Pc1s1-. 1.......11.o·15· ·SV @ .SA. ·U V @ .SA ~~ :g~ •APPLE POWER CONNECTOR 

50V .05 .1 
sov .05 ,1 

MONOLITHIC 

1ZV .10 
50V .12 

50V .14 .1¢ 60V .18 
50V .15 A7µf ,!;OV .25 

RESISTOR NETWORKS 
SIP 10 PIN 9 RESISTOR .69 
SIP 8 PIN 7 RESISTOR .59 
DIP 16 PIN B RESISTOR 1.09 
DIP 16 PIN 15 RESISTOR 1.09 

PS··SPL200 
• •SV @ 2SA, •12V @ 3.SA 

· SV @ 1A. · 12V ~ IA 
• UL APPROVED 
• ALUMINUM ENCLOSURE 

ELECTROLYTIC Dl·P 14 PIN 7 RESISTOR .99 ·-------­..RADIAL AXIAL DIP 14 PIN 13 RESISTOR .99 

25v .14 tut sov .1• 1111············ BOOKSBYSTEVE CIARC IA JSV .15 10 5DV .16 
SOV .15 22 16V .14 BlULD YOUR OWN 
sov .15 '' sov · 20 SPECIALS ON BYPASS CIPICITORS zaocoMPUTER 

~~ :l: ~: ~:~ :~ .01 µf CERAMIC DISC 100/ $5.00 
~.~~ ~g ~~ ~~ :~g .01 µf MONOLITHIC 100/ $10.00 
16V .70 2200 111v .70 .1 µf CERAMIC DISC 100/ $6.50 
zsv us 4700 16V 1.n .1 µfMONOUTHIC 100/ S12.50 

WI SH SOLDERLESS BREADBOARDS 
ISlRIDUTION TIE TERMINAL TIE DIN DINO 

AS USED IN ClDCK CIRCUITS 
DIMENSIONS I@STAIP(SI POINTS STAIPISI POINTS POSTS 

.39• &.&O" 100 
1 .38 x 6 .5CY' 1 1130 
3.94x9.45" 100 2 1260 2 
5.13x8..45" 2 1260 

3 VOLT UATn:RV H .95 
BAnEAV HOLDER 11.49 

NEW EDITIOll 
1988 
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~ ....r.m__ , 

• 3.5'" ADD·ON DISK DRIVE 
• 100% MACINTOSH COMPATABLE 
•DOUBLE SIDED llOOK BYTE STORAGE 
• HIGH RELIABILITY DRIVE 

HAS AUTO.EJECT MECHANISM 
• FULL ONE YEAR WARRANTY 

• 100I' APPLE lie COMPATIBLE. 

~~~ell~~&1:r1rt1J..HIElDED 
CONNECTOR 

• ~~~~RELIABLE SLIMLINE DIRECT 

• SIX MONTH WA.RRANn' 

DISK DRIVE ACCESSORIES 
FOO CONTROLLER CARD S49.95 
lh;: ADAPTOR CABLE $19.95 

AOAPTS STANDARD APPLE DRIVES 
l'Oll IJS£ WITH APPLE lie 

CASE WITH KEYBOARD 
FOR APPLE TYPE MOTHERBOARD 

• USER DEFINED FUNCTION KEYS 
• NUMERllC Kl;YPAD WITH 

CURSOR CONTROL 
• CAPS LOCK • AUTO-REPEAT 

• REPLACEMENT FOR APPLE II 
KEYBOARD 

• CAPS LOCK KEY. AUTO.REPEAT 
• ONfi !(.EY ENTRY OF BA&IC 

OR CP/ M COMMANDS . ...........··1·'•...........••...... .•..••......."...•·· ­
EXTENDER CllDS 

IBM-PC 
IBM-AT 
APPLE II 
APPLE lie 
MULTIBUS 

EPIOM PROBllMMER $58.95 
<'. :i..-i ··..:, .. 

{,.. ~..'tl,.-!·'\ -...t._ ....:;: 
~ ,.,:,: .. ~ MODEL 

IP525 
. ·­ . ­ ... 
~, __;,.,... ., - . .. .. 

• DUPLICATE OR BU RN ANY 
STA.NDARO 21.. SER1£S EPROM 

• EASY TO USE MENU·ORIVEN 
SOFTWAREISINCUJOED 

• ~'3~~2~~~~:.l ~V,.?,~71162, 
•HIGH SPEED WRITE ALGORITHM 
• LED tNDICATORS FOR ACTIWTY 
•NO EXTERNAL POWER SUPPLY 

NEEDED 
• ONE YEAR WARRANTY 

18KUMCHD $38.95 . . .. ,­
1 ~ • 

,.,,,,.- ,.-7;;:- ~ -·~ -
~-;.!_1· +=.........;­ ! 

• FUU. TWO YEAR WARRANT't 
•EXPAND YOUR 48K APPLE TO 

841( 
• USE IN PLACE OF APPLE 

LANGUAGE CARD 
10£ PC CUil W/lllTmCTIDU p ,15 

ICTESTCAttD $99.95 

• OUlC·KLY TEST·S MANY COMMON 
ICa 

• OISPl.AYS PASS OR FAIL 
• ONE YEAR WARRANTY 
• TESTS' 4000 SERIES CMOS. 

74HC SERIES CMO•S. 
7400, 74LS. 741.. 7•H 11o 74S 

3008 MODEM $49.95 
FOR APPLE OR IBM 

INCWOES ASCII PRO-El SOFTWARE 

• FCC APPROVED 
•BELL SYSTEMS 103 COMPATIBLE 
• INClUDES AC ADAPTOR 
• A,UTO"'DIAL 
•DIRECT CONNECT 

CABLE FOR APPLE lie $14.95 

FO R ATARI 400. 800. 2600. 
VIC 20164 AND APPLE ll o 

DISKFILE 

M PRllTER BUFFERS 
' •tv'\m.~~~~~J~RL~g?; imtRMTtJfs

5 

•t1;,'):Jl~fj?~\ ~\'~~~\iWORKS WITH ANY 
• AU. Moons FEATURE PRINT PAUSE 

MrMORY CHECK. GRAPHICS CAPABILITY 

SP120P PARALLEL $139.95 
• 84K UPGRADABLI; TO 256K 
• LED INDICATOR SHOWS VOLUME OF DATA 

IN BUFFER 

SP120S RS232 SERIAL $159.95 
• 641( UPGRADABLE TO 2S6K 
• 6 SELECTBAl.E BAUD RATES, FROM 

6008­ 19.:1008 

SP110P PARllLEL $249.95 
• 84K UPGRADABLE TO 512K 
• SPOOLS OUTPUT OF UP TO 3 COMPUTERS 
• LED BARGRAPH DISPLAYS AMOUNT OF 

DATA IN BUFFER 
• RESET FUNCTION CLEARS 

DATA IN BUFFER 
• REPEAT fUl;CTION CAN 

l'l!ODUCE MULTIPLE 
COPIES Of A DOCUMENT 

lllSHUA DISKETIES DEA LS 
5W' SOFT SECTOR 

OS/ DD WITH HUB RINGS 

$990 69Caa 59Caa 
IOI OF 10 

NASHUA OISKETTES WERE JUDGED 
TO HAVE THE HIGHEST POLISH 

AND RECORDED AMPLITUDE OF ANY 
DISKETTES TESTED ACCOROl l\IG TO 

" COMPARING FLOPPY DISKS", BYTE 9184 

DISKETIES 
MISHUI 51/4'' 

OS/ DO SOFT •9.90 
OS/ QUAD SOFT oJ4.•9S 
OS/ HO FOR AT S09.95 

HASHUl8" 
SSt DOSOFT $ 27.95 
DSI DDSOFT SJ4,95 

lllSHUA 3.5" 
3.5" SS/ DO FOR MAC 632..95 

VERBATIM 51/4'' 
SSI DO SOFT •:1:3,95 

V-MD2D OS/ 00 SOFT 629.95 
V-MD1100 SS/ OD 10 SECTOR HARO &23.9S 

• EPSON/ IBM COMPATIBLE 
• 9 ·WIRE PRINTHEAD 
• 120 CPS-BIDIRECTIONAL. BO COL 
• FRICTION AND TRACTOR FEED 
• PROPORTIONAL SPACING 
• CENTRONICS PARALLEL INTERFACE 
• 8 CHARACTER SETS AND GRAPHICS 

6 FOOT IBM PRJNTER CABLE 
REPl.ACEMENT RIBBON CARTRIDGE 

51/4" FLOPPY DISK DRIVES 
TEAC FD.S5B V. lfT DSlllO !fCIR 181111 
TEAC F0-55F V. Hrtl<S/ OUllDCfQlllllM) 91 09,95 
TEAC FD•SSGFV lO HTDSIHO lfOIU8MA!J8154.95 
TANDON TM100.2 DSIDD lf()A lflMt s00.95 
TANDON TMH-2 !Ii HI' OS/DD lf()A IBM I 09.95 
MPl-852 OSIDDlfOll-1 •3,.95 
QUME QT-142 lO HTOSIDD l1Qf! llMI $19.95 

a: FLOPPY DISK DRIVES 
FD 100-a SS/001$.Vlllll EOLWl 91 19,00 
F0200-8 DSIDDISAl851REOIJl\/l •159.00 

DISK DR IVE ACCESSORIES 
TEAC SPECIFICATION MANUAL 
TEAC MAINTENANCE MANUAL 
Y, HT MOUNTING HARDWARE 
MOUNTING RAILS FDR IBM AT 
" Y' POWER CABLE FOR sw· FDDa 
5'A" FOD POWER CONNECTORS 

CU-APPLE S2U5 
APPLE TYPE CABINET W / OUT POWER SVPPtV 

CH·1FH5 SBU5 
FUU HT 5 'A'"' BEIGE CAWNET W / POWER SUPPLV 

CH-2SY5 $48.85 
DUAL SUMI.WE w.· CABINETWI POWER SU~Y 

cu-21n VERTICAL $20U5 
DUAL SLIM.LINE 8" CABINET W/ POWEA SUPPLY 

CU·ZFHI HORIZINTAL $211.85 
OUAL FULi. HT 8 " CABlNETW/ POWH SUPPLY 

TEST EQUIPMENT FROM JDR llSTRUMEllTS 
DIBITAL MULTIMETER PEii OPM-1080 $54.95 
AUTO RANGING, POLARITY AND DEC IMAL! 
• LARGE 3.5 DIGIT 

DISPLAY 
• DATA HOLD SWITCH 

FRE EZES READING 

• ~f"3Jl-A-UfJf~E CON· 
• LOW BATTERY 

INDICATOR 
• OVERLOAD PROTEC· 

TION 

-~ 

20MHZ DUil TRICE OSCILLOSCOPE 
35MHZ DUil lllCE OSCILLOSCOPE 

.. 

+:...-_,,;;...,, 
..<~!!.. ~ 

.... -~ :.11111. 

MODEL2000 
MODEL3500 
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INCLUDES HALF LENGTH HD 
CONTROUER. CABLES.•MOUNT· 
INGHARDWAREANDINSTRUC· 
TIONS. ALL DRIVES ARE PRE­
TE:STEDAND COME WITHAONE 
YEAR WARRANTY. 

KT COMPATIBLE 
MOTHERBOARD 

$159.00 
• 4.77 MHz 8098 CPU. OPTIONAL 

9087 CO· PROCESSOR 
• 8 EXPANSION SLOTS 
• OK RAM INSTALLEO, EXPA NOABLE 

TO 640K ON-BOARO MEMORY 
• ALL IC:t SOC KETED·HIGHE.S"T 

OUAUl'V PC BOARD 
• ACCEPTS 2764 OR 27128 llOMS 

PRO·BIOS $29.95 

IBM COMPATIBLE INTERFACE CARDS 
ALL WITH A ONE YEAR WARRANTY 

MULTI 1/0 FLOPPY CARD 
PERFECT FOR THE 640K MOTHERBOARD

\r -- ­ . .
J I • -

" 
• -.i.••. ~· · ....., 

• 2 DRIVE FLOPPY DISK CONTROLLER 
• 1 RS2S.2 SE RIAL PORT: OPTIONAL 2nd 

SERIAL PORT 
• PARAllEL PRINTER PORT 
•GAME PORT 
• CLOCl(ICALENDAR 
• SOFl'WARIE, CLOCK UllUTIES, 

RAMDISK. SPOOLER 
OPTIONAL SERIAL PORT J l~Sl:i 

MULTIFUNCTION CARD $119.95 
ALL THE FEATURES OFAST'S6PACK PLUS AT HALF THE PRICE 

: ~ .:. - fi ·= ·- .. .II -~f. 
· · t - ~ I: ~ ; : . w·~ -- -:i 
• I • ~ " II ~ r-] ~ ...
•1•• t11 ~ ·,... 

COLOR IRIPHICS ADAPTOR 

•CLOCK/ CALENDAR 
• 0-384K RAM 
• SERIAL PORT 
' PARAllEL POR1' 
•GAME POAT 
•SOFTWAREINCLUDEO 

PfllNTER CASl..E S9.9S 
tu1< Riii.i CJPGRAOE 9/JI0.71 

$99.95 
FULLY COMPATIBLE WITH IBM COLOR CARD 

• -::. I.r­ ~·Ji-' _p.......... .,.. ;.<" .........­ ... .. 1 "~ 
~ ' ~ ~ - : -~· ~ ~ .; : ·1~ ~ 

I • • ., f ·.,. •,.~>;, -, 
1· #­ ' r- ' f --­ ~ ~- ~· -

• 4 \llDEO INTERFACES; RGB, 
COMPOSITE COLOR. Hl·RES 
COMPOSITE MONOCHROME, 
CONNECTOR FOR RF MOOULATOR 

• COLOR GRAPHICS MOOE: 320 • 200 
• MONO GRAPHICS MOOE: 640 • 200 
• LIG HT PEN INTERFACE 

MONOCHROME GRAPHICS CARD $119.95 
FULLY COMPATIBLE W/IBM MONOCHROME ADAPTOR & HERCULES GRAPHICS 

·-. ' .. • - .. '1;'__ ,: . . .. . ' . ­~ ,.----- ) 

: ---~;__ · ~,_~- :•· . ·~ ~-I 

• LOTUS COMPATIBLE 
• TEXT MO DE: 80 • 2.5 
• GRAPHICS MOOE : 720 • 34l! 
• PARALLEL PRINTER INTERFACE 
• OPTIONAL SERIAL PORT stS.95 

MONOCHROME ADAPTOR 
ANOTHER FANTASTIC VALUE FROM JDR! 

• IBM COMPATIBLE TTL OUTPUT • 720 • 3SO PIXEL DIPlAY 
PLEASE NOTE: THIS CARD WILL NOT RUN LOTUS GRAPHICS AND ODES NOT INCLUDE A 

PARALLEL PORT 

FLOPPY DISK DRIVE ADAPTOR 
, ·' ~~;I 

I . 

• IN'l'ERFACES UP TO 4 STANOARD 
F"DD1o TO IBM PC OR COMPATIBLES 

• INCLUDES CABLE FOR TWO 
INTERNAL DRIVES 

• STANDARD DB37 FOR EXTERNAL 
DRIVES 

• RUNS OUAD DENSITY DRIVE:S 
WHEN USED WITH JFORMAT 

EASYDATA 1200 BAUD MODEM FDR IBM 
INCLUDES PC TALK Ill COMMUN/CATIONS SOFTWARE 

• NEW 10 INCH CARO 
• HAYES COMPATIPL.E 
• AUTO DIAL/AUTO ANSWER 
• AUTO RE .DIAL ON BUSY 
• INCLUDES SEAJAL POAT!

·ON$1wii:e5 

SAKITI 
CDMPDallE COLDl 

CENTER SYSTEMS 
MDIDCHIDME 

MODEL SC· IOO MOOfL KLM-1211 
• OIGITAI. RG8·111M COMPATIBI.£ • TOP RAlt:D FOR APPi.£ • •BM COMPA.TIBl.E m IN.PUT 
• 14.. SCAEEN • 13" COMPOSITE VIDEO • 12" NON·Gl.AR~ SCREEN 
• l filRUE CO•ORS • R£50lUTION: 280H -• J00V • P39 GREE.N PtiOSPHORUS 
• 215 Mtb 8AN0Wl0TH • INlERNAL AUDIO AMP • VERY HIGH RESOlllflOH. 

2S lltH. BANOWIDTH• RESOLIJTION > 640 • 262 • ONE YIOAR WARRAl'ITV 
• 31trvn DOT POCH 
• CABLE t=OA: IBM PC •NCLUDEO 

IBM STYLE 
COMPUTER CASE 

AN ATTRACTIVE STEEL CASE 
WITH A HINGED LID FITS THE 
POPULAR PC / XT COMPATIBLE 

MOTHERBOARDS 
• SWllCH CUT-OUT ON SIDE FOR PC t XT 

SlYLE POWER SUPPLV 
• CUT-OUT FDR 8 EXPANSION Sl.OTS 
• ALL HARDWARE INCWDED 

$49.95 

1100 l&NES !CENTERI 

011m ua1m SIDl.15 

$99.95 

IBM COMPATIBLE KEYBOARDS 
DKM-2000 $79.95 IBM·5151 $99.95 

• ""5150" STYLE Kn80ARI) 
• FULLV IBM C•OMPATIBLE 
•LEO STATUS INDICATORS FOR CAPS & 

NUM8ER LOCK 
• 83 KEV - SAME LAVO UT AS 

IBM PCt XT l<EVBOAllD 

• FOR IBM PC-XT COMPATIBLE 
• 135 WATTS 
• •SV a 15A, 112V @ 4.2A 

- SV @ .SA, - 12V @ .SA 

• REPLACEMENT FOR l<.EVTRONICS 
l<B-5151 ' " 

• SEPARATE CURSOR & NUMERIC 
l<EYPAO 

• CAPS LOCI< & NUMBER LOCK 
INDICATORS 

• IMPROVED KEVBDAtlD LAYOUT 

DISK DRIVES 
TANDON TM50·2 

$89.95 
• •;, HT OS/ DO 
• IBM COMPATIBLE 
• EXTREMELY QUIET! 

me fll-558 OS/DD 
me FU.UP OS/QUID 
TE.IC FD-558 OS/HD 
QUME. QM41 OS/DD
MOUITlll HlllDWllf 
H/UILI 
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ORDERING DISKS OF BYTE LISTINGS 

Listings that accompany BYTE articles are available 
on disk in a variety of formats. For each BYTE 
issue. beginning with December 1985. all the 
listings mentioned in that issue are on that month's 
disk. There·s no need to request individual listings 
or to send additional fees: the cost per disk covers 
an entire month's listings. To order a disk of these 
listings for noncommercial purposes. indicate the 
issue and the kind of disk on the form below. 
Enc lose a check or money order in the correct 
amount made out to BYTE Listings. We cannot ac­
cept cred it card orders at this time. All prices 
include postage. Send requests to BYTE Listings. 
One Phoenix Mill Lane. Peterborough. NH 034 58. 
Program Listings may also be downloaded via 
BYTEnet Listings at 16171 861 -9764 . 

BYTE issue: 

COMMON 5YHNCH FORMATS 
IAll cost S5 per disk in North America. 56 in 
Europe and South America. 57 in Asia. Africa. and 
Austra lia.) 
0 Apple II 5!'4 -inch DOS 3.3 
0 Apple II 5lr.l·inch ProDOS 
0 Hewlett-Packard I 2 5 
O IBM PC 
D Kaypro 2 CP/M 
0 Texas rnstruments Professional 
0 TRS-80 Model Ill 
D TRS-80 Model 4 
D zenith z-100 

COMMON 3 Yl·INCH FORMATS 
IAll cost S6 per disk in North America. 57 in 
Europe and South America. $8 in Asia. Africa. and 
Australia .) 
D Apple Macintosh 
D Atari 5 20ST 
D Commodore Amiga 
D Data General/One 
D Hewlett-Packard 150 

CP/M STANDARD 8-INCH FORMAT 
(56 per disk in North America. $7 in Europe and 
South America. $8 in Asia. Africa. and Australia.) 
D Single-sided single-density 

OTHER FORMATS 

Due to the diversity of requests and the custom 

work involved. there will be some delay in fulfilling 

these requests. (All cost $6 per disk in North 

America. $7 in Europe and South America. $8 in 

Asia. Africa. and Australia.) 

Size Machine 

D 8-inch 


0 51'4 -inch 


D 3Vi·inch 


SEND DISK TO: 

Name ________________ 


Street--------------- ­
City_______ State or Province ___ 


Postal Code Country ______ 


Check or money order enclosed for $_____ 


BULLETIN BOARDS IN CANADA 

Listed below are some computer bulletin boards 
that carry program listings from BYTE. Programs 
are for noncommercial use in connection with 
BYTE articles only. Some BBSs may charge an 
annual maintenance fee. and you must pay your 
own telephone charges. 

Western Canadian Distribution Center (3420 48th 
St.. Edmonton. Alberta T6L 3R5) will be supplying 
listings to its member bulletin-board systems. 

Edmonton. Alberta. (403) 454-6093 

Meadowlark. Alberta. 1403) 4 3 5·6 579 
Montreal. Quebec. PComm Systems. 
1514) 989-9450 

Prince George. British Columbia. (604) 562·9519 

Regina. Saskatchewan. (306) 586-5585 

Toronto. Ontario. Epson Club of Toronto (EPCOfl. 
1416) 635-9600 
Winnipeg. Manitoba. (2 04) 452-5529 

In addition. arrangements for BYTEnet Listings have 
been made with one or more system operators in 
the following nations: Australia. Denmark. France. 
Hong Kong. Italy. Japan. Malaysia. The Netherlands. 
Nigeria. Norway. Saudi Arabia. Singapore. Sweden. 
Swi tzerland. United Kingdom. and West Germany. 
Contact us at (603) 924-9281 for an up-to-<late list. • 
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BYTE'S ONGOING MONITOR Box 

ARTICLEI PACE ARTICLE 	 AUTHOR!SI ARTICLEI PACE ARTICLE AUTHORISJ 

9 Microbytes .staff 14 185 Musical Fractals .......... ... Dodge. Balm 
29 What'S New . staff 15 199 A MIDI Project . . . .. . ... . Kubidy 
50 Ask BYTEJCircuit Cellar Feedback .Clarcia 16 211 MIDI Programming . Swearingen 
63 Book Reviews Swearingen 17 213 The Atari 520ST .Jensen 

GraV<!! 18 243 Compaq Deskpro 286 . Miastkowski 
Cz;irnik 19 251 Tele-286 . Rash 
Lent 20 257 Mlx C ...Grehan 

85 Product Description.: 2 1 265 Four MIDI Interfaces . Powell. 
The Macintosh Plus .. .. . Robinson Grehan 

6 92 Programming Project: A Simple 22 173 Concert\Vare + and SongPalnter . . Bernardo 
File-lndexln41 Scheme ••.. ..... . Webster H 279 The Kun weil 250 

107 	 Ciarcia's Clrcuit Cellar: Adding Digital Synthesizer . . . ' .. .... Morgan 
SCSI lo the SBl80 Computer. 24 29~ Computing a t Chaos Manor. 
Pa rt 2: Bus Phases . .. Ciama Color and CPIM '' . Poumelle 

8 117 Sorting ProDOS Directories .Sllvestrl 25 J19 BYTE U.K.: 
9 Il l Decoding MacPaint on the IBM PC .Anacker Modem Mysteries Revealed ...•... Pounrain 

10 117 Programming lns1ght: 26 329 Applicallons Only: Upgrade Fever .. Shapiro 
Hilbert Curves Made Simple .. . Aderman 27 339 BYTE japan: 

II I ~ 5 The Challenge of Music Software l~well New Tools. New Challenges ....... Raike 
12 155 mgital Music Synthesis . Moog 28 34 7 According to Webster: 
13 171 Digital Sampling on Storage for the Masses .......... \~ebster 

the Apple Macintosh .. YavelOI\• 2') 367 Best of BIX .. BIXen 

QUANTITY AND QUALITY 
Thls month we are revising the award system. Our present method. which Wars: Ro und 1:· ..Finding the Titanic" wins third. netting for its authors. 
i based on quantity o f points earned by weighting each vote cast. will Mani Spalding and Ben Dawson. the 5100 bonus. In fourth is Bruce 
continue. Each excellent vote is weighted at 3 points. 2 for good. I for Webster's Programming Project. "'A Simple Windowing System. Part I : 
fair. and Ofor poor. In addition. we are instituting an award for highest Basic Principles" Steve Clarcia·s Circuit Cellar on "Real·Time Clocks: A 
average vote. IVhlch removes quantity as a factor in the voting. The author View Toward the Future" came in fihh place. And winners of 550 are 
mot a staff memberl with the highest average score wi ll receive 550. Steve A. Hersec and Dan KnopoH for "An ANSI Standard for the C 

The Product Preview of "The Atari 1040ST" by BYTE editors Phillip Langu ge." 
Robinson and Ion R. Edwards is the winner from the March BYTE. In Thi month. Mart i Spalding and Ben Dawson are the first recipients 
second place. According to Webster. Bruce Webster d iscusses '"68000 o f the new $50 award for quality Congratulations to all. 

BYTE ADVERTISING SALES STAFF: 

Dennis 1. Riley, Advertising Sales Manager, One Phoenix Miii Lane. Peterborough, NH 03458. tel. (603) 924-9281 

NEW ENGLAND SOUTHEAST SOUTH PACIFIC WES1' COAST SURPLUS 
ME. NH. VT. MA. RI , C. SC. CA. Ft.. AL TN SOUlliENN CA AZ. NM. LAS VEC1\S AND RETAIL ACCOUNTS 
EASTERN CANADA Maggie M. Dotvce 14041 252-0626 lack Anderson f71~1 557-6292 Tom Harvey 180519t>4·8H7 
Paul McPherson Ir. 16 17) 262-1160 McGraw.Hiii Publkations McCra1''·Hlll Public;Jtlons ] 461 State Street- Suite 256 
M<Graw·Hill Publications ~170 A$hlord·Dunwoocly Road- )001 Red Hill Ave. 5an1;, llarbara. CA 9l l0S 
HS Boylston Suee1 Suile 420 Bulldlne 11-Sulte 222 
80Slon. MA 02116 Atlanta. CA 303 19 COS•~ tesa. CA 92626 TIM! Buyer's Man 

~~b~~~1i 924·m4
ATLANTIC MIDWEST Karen Ndes 121JI 48CH2H. ~81-1160 
NY . NYC. CT. NI [NORTHI IL. MO. KS, Ill. ND. so. Mi'I, WI , NB, IN McCraw·Hlll Publications 70 Main Streel 
Le.ah G. Rabinowitz 12121 512-2096 Bob Denmead 0 121 nt·3740 lHl Wil•hlre lloulevmd 1407 Peterborough. NH OHS8 
MCCra.... Hlll Pubacatrons McCraw·Hill Publ1canons LOS AnReles. CA 900 10 

BYTE BITS Glx311221 Avenue of the Americas~ Blair 8ullcllnll, 	 NORTH PACIFIC Dan Harper 16Clll 924·6830
~~~'.NY 10020 ~L,t",2.ll~LM:!\l\"0 Ave. HI. WA. OR ID, MT. NORTHERN CA BYTE l'llblication$ 

~.,.v, NV tcxcepl Ll\ S VEC:I\ I. W. CJ\ 1\01\ 70 Main Street 
Did< McGurt: 1201! 91>8·711 1 GR.EAT LAKES. OHIO REGION Mike Kissebcnh (4151 J62-4600 rcrruboroogh. NH moa 
McGraw·Hlll Publkatlons Ml. OH. Pl\ (i\LLEGHE YI KV McGra~.. Hrn Publ CJllollS 
111111d1ne A-3rd Float ONTARIO, CA ADA 425 Baucry St reet P05t Cud Malllop 
777 L.olW! Ridll" Road Renee Navarro 131 JI 352-'1760 Sao Francis<o. CA 94 111 Natlonat 
Stamfotc[ CT 06902 McCmvHIJll Publlca1lons Bradley Elrowne IW)J 924"6 I 66 

4000 Town Cemer-Sulte 770 Biii McAlc 14 151 149-4100 EIYTE Publk.auons 
EAST McGraw·H1ll Pub~r.lllons 70 Main StreetSouthfiekl II 46015
PA lEAsn. NI !SOUTH). 9'1 Manner's Island Blvd - l rd Floor Peterborotlgh. NH OJ4S8 
MD, VA. W. VA. 01;. D.C. SOUTHWEST. ROCKY MOUNTAIN san M 1('() CA 94404 
Daniel ~e/JO r2 ISI 496-J!)J UT, CO. WY. OK. TX, AR:. S. LA 
McGraw-HfJI Pub~catiofl5 Kevin Harold 12141 4~8-2400 
Three Par'< way McGraw-Hiii Publlcmlons 
Plilladelphla. PA 19102 Pfll$lOnwood Tower-SUlte 907 

~ I S I BeltUne 
Dallas. TX 7 5 240 

International Advertising Sales Staff: 
Mr. Hans Cso.kor Mrs, Marlll Silrmle-oto Mr Anhur Scheffe1 Sea•·e~ Ltd. Mr. ErneJ;t Mccrary 
Publimedla Pl!dro TefJtt'!lra II. otr no McGra~,HUI P\Jbll hinG Co ~OJ WllSQn HOuS<! Empu!sa 1n1emac10nal de 
Relmemta55e 61 Iberia Mart I J4 Dover 51 19·27 Wyndham St. Com1mlcaooes Ltda. 
A· 1031 Vlenna. Aurula Madrid 4. Spalli Landon WIX lRA Cenltlll. Hong Kong Rua do Consolacao. 22 2 
222 75 7¢. $4 I 45 52 891 England 01 49 l I 0 I Tel 5-260149 ConJunto IOl 

Mrs. Curit Gepner 
McGra...Hlll Publi5hlng Co. 
POBo~ }IS¢. 

Mr Andrew Xamlg 
Andrew Karnlt! & Associates 
Annbodavagen 

Manuel• Capuano 
McGraw.Hnl PubllslifnQ Co. 
\ria Flavio 8"racdiini I 

Telex· 60904 SEVEX Hl( 

Him Morltn 
McGraw-Hill Publishing CO. 

0 ll02 Sow P~ulo. S.P . llra~I 
Tel. ti I) 2S9"18 I I 
Telex . lloot 32 122 EMBN 

Bat Yam. 591 21 lstaef S-1 ) I JI Nacka. Sweden 10l23 Mi lan. lraty O.erseas Corp, 
3 866 ~I 32! J9 8-44 0005 02 36 90 617 Room I S28 

Mr. Fritz Krusebeoker 
McGraw·Hlll Publi$hlng Co. 
Uebigstras.se 19 
~ fronkl un/Maln I 
West Germany 

Mr. Al.Din F'aure 
M<Graw-HJll Pubffslllng Co. 
128 Fauboolll 5ain1 Jionore 
75003 Paris 
France 

5e<lvex Ud:. 
400 Orchard Rood II 0-0 I 
Singapo;e 092 J 
Republic ol SJ114ap0re 
Tel 73 44790 

Kasumi~i Sldg. 
N· ~ Ka$Umlsa:seki. 
Chlyoda-Ku 
Toho I00. lapan
l 58 1 98 11 

69 72 0 1 81 lll 47-2().))-42 Tele~ : RSlS ~l9 SEl\VE.X 
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Inquiry No. P~ge Nn. 

191 A&T SYSTEMS INC . . " 287 
l A ST RESEAR<;H 12, 13 
J A ST RESEAR<H 12, ll 

J99 ABSOFT 370 
• ACS IMPORTERS . . • . . 40S 
4 Ar:Jll DIGITAL CORP •• 28 
S ACW OICITAL CORP • . • . • • 28 
6 ArYV INTELLIGE CE TECHN.. . 409 
9 Ar:JllANCEO COMP PROO 424. 425 

10 ArYVANCE OEVLPMNT TECH 149 
11 Af:NA CEO TECHNOLOGY PROO 436 
12 AF10N COMPUTER 
11 AFlON COMPUlER . 
14 ALF PRODUCTS I C. 
15 ALPHA MICRO 
• ALPS AMERICA 

16 Ill.SYS LTD 
17 AMBER SYSTEMS , • 
18 AMBER SYSTEMS 
19 i\MDEK CORP 

3S S 
. . lSS 

. 40S 
264 

125- 129 
140. 141 

283 
281 
212 

21 AMER DESIGN COMPONENTS 406 
184 AMERICAN COM~ & PERI PH • , 146 
185 AMERICAN COMP & PERIPH 346 

• AMERICAN SEMICONDUCTOR 414 
21 AMER ICAN SMALL BUS COMP 110 
25 AMPRO COMPUTERS INC 175 

' / THRO CORP , 16 
• 26 1WPARAT INC 4)2 

• APPLE COMPUTER INC 44 A-D 
8 APPLIED SOFTWARE KINETICS . 52 
• APROTEK , . 02 

21 ARITV CORPORATION 205 
28 ARTEK CORP • • . JS 
JO ASHTON'f'ATE 290. 291 

• AT&T COMMUNICATIONS 200. 201 
' AT&T INtoRMATION SYS • 151 

}) ATRO CORP 182 
14 ATRONICS li'.'rl INC. • • . . • 335 
35 049 ELECTRO ICS •••.••••••• 408 

• 04C MICROSYSTE:MS. • .. . •••• 402 
• 04C MICROSYSTEMS. , •••• , •. 402 

16 IMRR I NClON SYSTEMS . • 26. 27 
19 &\Sf SYSTEMS • , • • I 34, 11 S 
40 IMY EXPRESS... . . • • . . . .. 407 
41 IMY TECH ICAL ASSOC. , •. 2S4 

408 BELL & HOWELl.JOUINTAR DIV .. . 91 
409 BELL & HOWEL!JOUINTAR DIV .•. 91 

• BEST WESTER 1l'!TL . 
405 BINARY TE:CH INC. .. 

42 BJliNER ELECTRONICS 
4SO B!X •.••.. 

44 BLAISE COMPUTING INC 
45 BLAISE: COMPUTI G INC 
46 BORLA D 11\'iL 
47 BORLAND INil 
48 BORLAND INiL 
49 BORLAND INIL 
50 BORLAND INil 
51 BORLAND IITTL 

195 BORLAND I TL 
196 	BORLAND INTL 

52 BP MICROSYSTEMS 
53 BROWN BAG SOFTWARE . 

. 342 
. .. 438 

407 
. 336. 3)7 
.•.. 195 
, , , 195 

CH, l 

•. Cll, I 
••..• JI 

' 11 
..... n 

. ll 
113 

Ill 
410 
4S 

H BrE COMPUTERS .• . ....•. . ••. 153 
• BUE.HLE.R SERVJCE.S INC. 418 

54 BUSINESS TOOLS INC. . . .. . . 77 
• BUYER'S MART SECTION . 391-397 
• BYTE BACK ISSUES . . . 417 

412 BYTE BITS MESSACE . . . . .. 414 
• BYTE SUB MESS.\GE . 372 
• BYTE. SUB SERVICE . . 418 

55 SYTE CONNECTIO . TliE 401 
97 CEC ...... . 116 

• C WARE/DESMET C.. • .. 117 
• CALIFORN IA DIGITAL •.••. 426. 427 

56 CANON U.S 11 . • . ....... 340, 341 
SI CAPITAL !:OUIPMENT CORP . 2'9 

• CAPITAL MICRO . . . . . . .... 238 
S9 CAUZ.IN SYSTu.IS , • • ... , 144. 34 5 
61 CHALCEDONY SOl'"TWARE . •.• , J41 
62 CHALCEDONY SOF"TWARE .• , . . 148 
63 CHORUS DATA SYSTEMS .•.... 268 
64 CITIZE AMERICA ....•. , 115 

lnq ulry No. Page Nn. 

65 CLASSIC TECHNOLOCY 72. 7l 
66 CLASSIC TE.CH OlOGY 72. 7) 

67 CLEVE.LA D COD01 ICS INC 21>2 
• CODEX CORPORATION 104 
• CODEX CORf'ORATION 106 
• CODEX CORPORATION . 108 

71 COC1TATE . 400 
72 COCITATE , 407 

• COMPAQ COMPUTER CORP 152. 151 
7J COMPETmVE EDCE 179 
74 COMPIJOATA TRANSLl\10RS INC. 08 

• COMPUPRO 101 
75 COMPUSAVE 401 
76 COMPUSERVE 95 
77 COMPUTER AfFAI RS INC 97 
85 COMPUTER ~.GE. INC. 414 

• COMPUTER CH RON ICLE.S •. 41 3 
78 COMPUTER CONNECTION INC. . 421 

• COMPUTER CO IN UUM 412 
80 COMPUTER MAIL ORDER lll>. 117 

• COMPUTf.R MUSEUM 4 18 
81 COMPUTER IYIRTS MART . 405 
82 COMPUtt.R SURl'tJJS STORE 414 
8l COMPUTER WAREHOUSE 110 
84 COMPUTER WAREHOUSE JI O 
81> COM PUTER BA NC 412 
87 COMPUTERllED CO 'CEPTS . 418 

' COMPUTERS FOR THE BU D l77 
89 COMl>UTERS INTERNATIONAL 218 
90 COMPUTRt\OE 372 
91 CO CORO TECHNOLOGY CO • S2 
92 CONROY·LAl'OINTE 
93 CONROV·LAl'OINTE 
94 CONROV·LllPOINTE . 
95 COROATA . . . 
96 cos...1os 1Nc 
99 CU~A SYST£:MS 

102 D AND D DISCOU1 T 
104 DATA BLOCKS I C 
!OS DATii EXCHANGE . 
I06 DATA Sl'EC • 
107 DATA SPEC , • • • • 

62 
62 

, 62 
180. 181 

ll6 
110 
411 
184 
02 
172 
172 

108 DATA TRllNSl.ATION INC , , 12 1 
109 DATACOM NORTHWEST I 'C 410 
110 DECISIONWARE INC. JOO 
Ill DECISIONWARE INC JOO 
112 DIG ITAL!( INC . S6 
113 OJSKCO TE.CH 4DB 
114 DISKmE CONNECTION 165 
115 DISKS PWS 76 
116 DlSKWORLD!. INC. 422. 4B 
117 DISPLAY TELECOMMNCTNS •. '4 
118 DIVERSIFIED GROUP THE 416 
119 DOBERMA SOFTIV~RE , , U I 
120 DOKAY COMP PROO INC 404 
121 DRESSE.LHAIJS COMP PROO 3l4 
122 DVNAMUS MICRO-DATA SYS 06 
147 EAST OICrTAL CO I.TD....... 175 
121 ECOSOFT . 118 
124 EDUCATIO AL MlCROCOMP SYS. 400 
125 ELECTRONIC MUSICIAN 
120 ELEK·TEK • 
127 ELEXOR I C 
129 EVE.REX SYSTEMS . 
130 EVE.REX SYSTEMS . 
131 FLACSTl\fF ENGINEERING 
112 FLAGSTAFF ENGINEERINC 
191 FORMAT SOFTWARE . 
392 FORMAT SOFTWARE ... 
Ill FORTRON CORPORATIO 
1)4 FORTRON CORPORATIO 
135 FORTRON CORJ'ORATIO 
I 36 FORTRON CORPORATION 

114 
24 

402 
. J7 
. J7 
256 

.. U6 
252 
2'2 
67 
67 

419 
419 

Inquiry No. P~e Nn. 

117 FOX SOFTWARE. INC ......... 20 
118 FUTURE MUSIC , 398 
140 GENERAL COMPUTER . . . JIJ 
197 GE.NERAL PARAMETRICS . . 248 
141 GENOA SYSTEMS CORI> . 281 
406 GfK .. 400 
142 GLE CO ENGINEERING . • . 99 
14 4 GOLDE BOW SYSTEMS .. . 407 
14 5 GOLDEN 80\\/ SYSTEMS . • . • 41 O 
146 GRAFPOINT . , • 402 
401 GRIOCOMM . . . . . • . • . . .••. )58 
148 GTEK INC.... . . . . • . . . . . . .. 277 

• HARMONY COMPUTERS . , .•.. 37l 
I SI HAYES MICROCOMI> i>ROO • 87 
JOJ H "NHOUSE SOFTWARE . 379 
152 HERCULES COMl>UTER TECH 84 
1SJ HERITAGE SYSTEMS CORP. ... 410 
154 HERSEY MICRO CONSULTINC .• 40S 
155 HOUSION INSfRJBAUSCH&lDMB . 21 
156 IBEX COMP CORP .•......•• 414 
" 7 IBM • JISGI SERVICES . . • . 261 
159 IBM CORP 126, 127 
160 I C EXPRESS • 418 
111 1 INNER l.OOP SOfTIVllRE . . , 408 

• INTECTRA INC •••.••••.. 412 
161 lNTEGRI\ D RESEARCH CORP .. 70 
164 INTERNATIONAL MICROSYS. • . 416 

• 10 TECHNOLOc;IES , • , 270 
• 10 TECHNOLOGIES . • ........ 272 

161> ITT INFORMATION SYSrEMS .•.. 278 
11>7 ITT INFORMATION SYSTEMS . 278 
168 IACO E TERPRISES . . 436 
169 IAOE COMP PROO.. 414. OS 
170 IAMECO ELECTRON ICS •• 428. 429 
17 1 IC I FORMATIO SYSTEMS ..•. 305 
172 IDR INSTRUMENTS . ••• , ..••..•. 41 
171 IDR MICRODEVICES • . ••• . ••. 419 
174 IOR MICRODEVICES .•..•. 440. 441 
175 IDR MlCRODEVICES .•••• «2. 441 
176 IDR MICROOEVICE.S •• . .•..•. 444 
177 IM SYSTEM INC. • • .••• • • , • • 188 
178 IVB ELECTRONICS ... • • ••••• , 400 
179 KADAK PRODUCTS LTD •.••. , 74 
410 KEA SYSTEMS .. • • • • • • • . ••• 418 
180 KER PUBLICATIONS . • . • . . . 258 
181 KIMTRON CORP . • . . •. . .. . • 261 
182 KIMTRON CORP , , . 261 
181 LAHEY COMl>UTER SYSTEMS . 174 
184 LAPIOPP SYSTEMS . .. . ... .. .• 288 
185 LATTICE. INC . 111 
186 LIFEBOAT ASSOC. •. . ••... . •.. 181 
187 LINTEK COMP. ACCESSORIES •• . 402 
188 LIONHEART PRESS ... . • . ... 170 
189 LOGICAL DEVICES 114 
190 LOGICAL DEVICES . • • . . 115 
191 LOGICAL SYSTEMS INC , 4 14 
400 LOGICSOfl . . . 272 A-F 

195 LOGITECH INC. . . . , . 217 
196 LOGITECH INC. ........ . •.• . 271 

• I.ONE STAR SOFTWARE ..••.... 420 
197 LUCKY COMPUTERS . • • . • • . • • 06 
198 LYCO COM PUTER , • • •••• , • J69 
199 MANX SOf"TWARE SYS , • , , • , 79 
200 MANX SOFTWARE SYS , • . . 242 
201 MANZA A ... . .............. 48 
201 MARCHAND 11\'TERNATIONllL • 405 
204 MARK WILLIAMS CO. • . ••.••. 51 
205 MARK IVIU,.IAMS CO .•....•.. 53 

• MAXELL DATA PRODUCTS • .. •.. , 7 
208 MAYNARD ELECTRON ICS •..•.• IS 

• MCGRA\\lHIU. RESEARCH . . 287 
209 MCGRA\\lHILL SOFTWARE . . 166 
210 MCGRAW.HILL SOFTWARE .. 120 

10 GET FURTHER information on the products advertised in BYTE. either 
pick up your touch·tone telephone and use TIPS (if you are a subscriber). 
or fill out 1he reader service card. Either way full instruct ions are pro· 
vided following this reader service index which is provided as an addi­
tional service by the publisher. who assumes no liabi lity for errors or 
omissions. · correspond d irec1 ly with company. 

Inq uiry Nn. Pqe No. 

21 1 MCGRAW-HILL TRAINING SYS . , 161 
212 MCGRAW-HILL TRAINING SYS 11>1 
211 MEGASOFT .. 418 
214 MECATEL COMl'IJlER TECH .. 171 

0 MERCEDES.BENZ. OF A . . . . . 255 
215 MERRITT COMP PRODUCTS ...• 418 
216 METACOMCO . 4 
217 MFI ENTERPRISES INC. 191 
218 MICRO TA 6i\st SYS 75 
219 MICRO DESIGN tNiL ,.. 250 
220 MICRO ll'ITERFJ!£ES CORP .. 376 
221 MJCRO PRODUCTS IN1L. ••..•• 417 
222 MICRO SUPi>l.Y . . . . . . . . • . . . 01 
223 MICR06RIOCE COMP. !NTL •. 410 
224 MICROCOMPUTER SYSTEMS 414 
225 llCROGRAFX 17 

• MICROMINT INC •• 403 
226 MICROPLOT • . . • • . .. . • • , , . , 400 
227 MICROPROCESSORS UNLTtL ••. 4J 2 

" MlCRORIM I C llS 
' MICROSOFT CORP .. 59 
' MICROSOFT CORP . 169 
• llCROSOFT CORP . 177 

228 MlCROTECH 411> 
229 11CROlllAV . . 119 
230 MICROWAY ... 109 
194 MIX SOITlllllRE ... . ..•..... lll 
402 MORE COMPUTER . . . . . • . . • .. 76 
232 M·S CORPORATION .••. 08 
lll NANAO USA CORP •. 225 
214 NANAO USA CORP 225 
23 5 NA TUCKET 19 
211> A TUCKEl 19 
218 ATIONl\L INST~UMENTS 120 
219 llTIONAL MEMORY SYSTEMS , 68 

• NCR ....... ••. . • ... S7 
240 EC HOME ELECTR1JSA . • . •. 10I 
241 NEC IN FORMATIOl'I SYS. . . cm 
242 NIC TECHNOLOCY lNC. . . 194 
241 OKI OAT/\ .... • . • . • • . • • 106 
244 OM ITRONIX INC. . , ••••.••.• 06 
245 ORCHID TECHNOLOCY . . • •• 151 
246 ORCHID TECH!llOLOGY , 151 
247 ORCHID TECHNOLOCY . 10 
l48 ORCHID TECHNOLOCV . . . . . JO 
249 ORION INSTRUMENTS. . . . 162 
250 OSBORNE/MCGRA\\lHILL . . • . 22) 
251 PC COMPUTER BROKERS INC . 410 
252 PC HORIZ.ONS I C . . . . 410 
254 PACIFIC EXCHANGES ..... 400 
255 PANASONIC COMPUTER DIV .... 147 
2 S 6 PATH FINDER SOFTWARE. INC. . . 400 
257 PC MART .. ......... . ....... 160 
258 PC NETWORK . . .••••• SO. 81 

• PC SOURCE ... • • .. 288 A·B 
• pe·s LIMITED , 208 ,_,B 

259 PC"S LIMITED . . . .. 209 
260 PECAN SOFTWARE SYS. INC . • • 121 
261 PERSOFT INC. . . . . . . • . . . • . • . 8 
262 PERSONAL TEX INC. . . • 352 
263 PINE COMPUTER INC ... . 4 17 
264 PRACTICORP . . ...•.. 197 
265 PREC~SlON DATA PRODUCTS • , 414 
266 PRIMAGES JNC IOI 
272 PRINCElON GRAPHlO"SlCMA n 
267 PRINCEroN GRAPHIC SYS , 226, 227 

• PRI CEroN GRAPHIC SYS. ., . lS7 
• PRINCE'ION GRAPHIC SYS .•. lS9 
• PRINCEIDN GRAPHIC SYS. .. )61 

271 PRINCElON GRAPHIC SYS ..... 163 
271 PRI TER ACCESSORIES DIRECT . 374 
274 PRIORITY ONE 41 S 
27' PRO CODE INTERNATIO AL 208 
276 PROFESSOR !ONES INC • , 402 
211 PROGRAMMER'S SHOP . , ••.... 297 
27 8 PROCR AMS I MOTi() • . . . . . 166 
279 PROSOFT . . . . . . • . . • 43 
280 l'UR PLE COMPUTl C ...•. •.•• 40 S 
28 I ODP COMPUTER SYSTEMS , • 170 
282 OMS . • . .. • . . JU 
281 OUA TECH. INC . , 4.07 
284 OUA TECH I C . . 407 
285 0UA TECH INC. .••.•..•..• 408 
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READER SERVICE 


Inquiry No. Pase No. 

286 OUA TECH. I NC. . . . 408 

• OUAID SOFTWARE LTD. • .. .... . 150 


287 OUALllY PRINTERS ...• . ..•.. 405 

288 OUBIE' • • .. • . • • . •••..•.. . •• 247 

289 OUBIE' • , .. • . • .. • , .• • . . . 249 

290 OUELO. INC • • , • • . • .. . . • 370 

191 OUELO. I NC. . . ......... .<408 

292 OUICKSOFT ....... ...... ... S8 

294 RADIO SHACK ..... ... . ...... av 

295 RADIO SHACK ............. . .. 11 

296 RATIONAL SYSTEMS ••••• . ••. . ll9 

298 ROSE ELECTRONICS •••••••••. '02 

299 ROYAL AMERICAN TECH ••.••.• 71 

100 S'NW ELECT C. APPL . . . . • • . J42 

JOI $JOO DIV. 696 CORP. ...•.• , .• 01 

302 S-100 DIV, 696 CORP. . • . • . . • . 4J I 

30' SAFEWARE . • .. .... . ...... .400 

411 SAMSUNC ELECTR DEVICES •.. Bl 

305 SBT CORPORATION . •. .. . •.•.. 123 

306 SCEENA li'IC. .... ............ 02 

108 SHAPE MACNETRONICS • . .•... 2116 

309 SILICON SPECIALTIES . ... .... . 66 

3 I 0 SI UCON SPEC! Alli ES ..•• .... .. "6 

311 SOFTKLONE OISTRIBUTINC • .•. 101 


• SOFTUNE CORP .............. 1>5 

112 SOFTLOCIC SOLUTIONS INC. • .. 240 

113 SOfTLOCIC SOWTIONS INC. ... 241 

314 SOFTRONICS .......... .. . . . 400 


• SOFTWARE DEVELOPMENT SYS. 32' 

116 SOFTWARE LINK. THE ••• 206. 207 

117 SOfTWARE PRODUCTS I NTL. .... 69 


Inquiry No. Pase No. 

118 SOFTWARE PROOUCTS I NTL •... 69 

119 SOFTWARE SOUITIONS INC •.• . 299 

120 SOLUTION SYSTEMS . • • . • ••. 298 

121 SOLUTION SYSTEMS • • . • • . 298 

122 SOURCE ELECTRONICS .•. , , ... 14 

JU SOURCE ELECTRONICS .. • ••• 1' 

124 SOURCE ELECTRONICS , • • 178 

125 SOURCE ELECTRONICS • , • 178 

l26 SPECTRUM SOFTWARE •••• . •.• 179 

127 SPSS ... .. ... ..... ........ 154 

}2.1 STAR CATE TECHl'IOLOCIES •••. 408 

129 STONY BROOK SOFTWARE INC. . 214 

no STSC INC. .. . • • . .. . . . . . . • • 167 

JJI SUBLOCIC CORP......... • .. 25 

JJ2 SUMMIT SOfiWARE TECHN INC. .6' 

60 SUNNYVALE COMMUNICATIONS JH 

lll SUNTRONICS CO. INC. ..... • •• 391 

lJ.4 SVNCTRONICS ............. 33.4 

401 TSMICROTECH INC. ••••.• . • , •• 22 

404 TSMICROTECH INC . . •.• . • . •. 22 

l36 TAXAN. COlrn ,. .. •....... 19 

337 TAXAN. CORP. , •.• , • • • • • .•••• 19 

111 TOK ELECTRONICS , , • • • .• 27 5 

118 TOI' CROUP INC • . . • .. .. • 157 

H9 rm CROU~ 1 c ........... 164 

)40 TEAC . . • • • . • . . . .. ........ ll9 

J.41 TEAM TECH INC ............ 267 

142 TECH PC .. . . • . . .. . . .. • 144 

30 TECH PC ., ............... 14' 

)44 TEKTRONIX INC. ........ . ... Ill 

14S TELECOM? INC. .. ..... ... . ... 06 


Inquiry No. 

346 THOMSON CONSUMER PROO 186, 187 

347 lHO.\ISON CONSUMER PROO 186, 187 

148 THRE.E: M COMPANY •• , • , •••• , 198 

149 TICERTRONICS . .. . .......... 40'2 


• TINNEY. ROBERT CRAPHICS..•• 199 

150 TLM SYSTEMS INC. • . • • • • •. 213 

)51 TLM SYSTEMS INC .......... 215 

152 TLM SYSTEMS INC ....... . . . . 217 

151 TOMCAT COMl'UTER INC.. .•. .. 150 

)54 TOPAl.. INC • . . . . . • • . .• HO 

]55 TOPAZ.. INC. ................ no 

407 l05HIBA AMERICA INC. . •.•..• 360 


• TRANSEC svsrEMS. INC. • ' . 18 

357 TRUE BASIC . . , • • . . •• , • 28S 


' US ROBOTICS , .. • .. . • .... 269 

158 UNICORN ELECTRONICS .... . . 414 


' UNITED AIRLINES . . ......... 164 

149 UNITEX CO. . . . . ..•... .. 210 

lS9 UNIVERSAL CROSS.ASSEMBLERS 407 

160 VANTEX DATA SYSTEMS .• . •..• . 90 

161 VEN:tEL INC. . • .. ........ .. .. H 

162 VICTOR TECHNOLOGIES • • •. ... 116 

161 VICTORY ENT. TECHNOLOCY ... 166 


' VLM COMPl/TER ELECTR•.• .. • 4)2 
)64 ~AX. INC. . • • • . ••. . •• .• 161 


' WAREHOUSI: DATA PRODUCTS . 171 

J66 WEDCE TECHNOLOCY INC. •• ,. 02 

167 WELLS AMERICAN • . • . • . • . • • • 41 

11>9 WESTERN COMPUTER ••.• , • . • . 19 

170 WESTERN COMPlJTER •• . • .•. •.• 19 

311 WESTERN TELEMATIC , • , ••••• 294 


372 WESTERN TELEMATIC . . 294 
171 WHOLESALE OUTLET THE 1S4 
374 WILEV PRESS 146 
176 WINTEK CORP , S 
171 WIN'TEK CORP . . ••.••.•.• 402 

378 WISETEK INiL CO • 06 

J79 WORLDWIDE ACCESS . • . 430 

310 XE.ROX CORP • • • . , • 60. 61 

398 XEROX CORP • , • . • • . 102, JOJ 

181 YAMA HAll'ROr PROD DIV I 04, I 0 5 

)12 ZEOCOR • )49 

183 ZEDCOR 149 


INTERNATIONAL ADYERTISlNC SECTION 

SOO ALGOL ENTERPRISE CO LTO 2561> 

501 AMERICA BUYING & EXPORT 


SERVICES . . 2560 

502 ASliFORD INT'L INC. , • • 2 S6C 


• BVTE .... • . .... . . .. • .. 256A 
' BYTE IITTL. SERVICES. ..... .. 2S6F 

501 DATA ACCESS CORP. • • • 256H 
504 CREV MATTER . • . • • , • . . 2S6B 
SOS WINTECH DATA PROD CORP • 256£ 

STIP 
SEND FOR YOUR 1) 
SUBSCRIBER I.D. CABD 

SUBSCRIBERS ONLY! * 
Use BYTE's Telephone Inquiry Processing System 
Usmg TIPS can bring product 11J.formation as much as 10 days earlier 

If you are a new subscriber or have lost your I.D. card, circle #l on the Reader Service 
Card; attach mailer label . We will immediately send your personal TIPS subscriber card. 

GET PREPARED 2) 

3) 

Write your Subscriber Number, as printed on your Subscriber l.D. Card, in boxes in Step 5 below. 
(Do not add O's to fill in blank boxes) 

Write numbers for information desired in boxes in Step 7b below. 
(Do not add O's to fill in blank boxes.) 

CALL TIPS 

ENTER YOUR 
SUBSCRIBER AND 
ISSUE NUMBERS 

4) 

5) 

6) 

Now, on a Thuch!lbne telephone dial: (413) 442·2668 and wait for voice commands. 

When TIPS says: "Enter Subscriber Number" 
(Enter by pushing the numbers and symbols [ll or • enclosed in the boxes] on telephone pad 
ignoring_ blank boxes) 
Enter D D 0 0 0 0 0 0 00 [II 

When TIPS says "Enter magazine code & issue code" 
Enter Ill (I] [DJ rnJ 00 (iJ 

ENTER YOUR 
INQUIRIES 

END SESSION 

7a) 

b) 

8) 

9) 

When TIPS says "Enter (next) Inquiry Number" 
Enter one inquiry selection from below (ignore blank boxes) 

Repeat 7a as needed (maximum 17 inquiry numbers) 

1. 0 0 0 (I] 00 6. 0 0 0 00 00 10. D D D 00 liJ 14. 0 D 0 [!) [!) 
2. D 0 0 fil III 7. 0 0 D 00 00 11. D 0D1il liJ 15. 0 0 0 00 00 
3. 0 0 0 00 00 8. 0 0 0 00 00 12. 0 0 D 00 liJ 16. D D D III III 
4. 0 0 0 00 00 9. 0 0 D 00 00 13. D 0 D III liJ 17. DD D 00 00 
5. D 0 0 00 lil 

End session by entering 0 0 [l!] []] 00 00 

Hang up after hearing final message 
lf you are a subscriber imd need assistance, call (603) 924-9281. 

Ir you are not a subscriber fill out the subscription card found in this issue or, call BYTE Cin:ulalion 800-258-5485. 
•Domestic and Canadian Subscribers Only! 

448 BYTE • JUNE 1986 



~~-: 

Our new Pinwriter™ P6, P7 series dot matrix printers are the first 24-pin printers that list for as little 
as $699. Or about what you would have paid for an ordinary 9-pin printer a year ago. 

Now, that 's progress. Especially when you consider our new printers have an advanced 24-pin 
printhead. And print data at 216 characters per second and crisp.dense letter-quality at up to 65 cps. 

Actually these new Pinwriter dot matrix printers surpass every other printer in their price range. 
In their combination of speed, graphics resolution, the number of built-in fonts and low noise level. 

None of which will surprise you if you know NEC printers. Because nobody does more with 24­
pin technology than NEC. In fact, we now have more 24-pin printer models than any other 
manufacturer. 

So ifyou 're looking for a printer that will do more and do it better, just progress to your NEC 

dealer and you'll get it for less than you imagined. 


You can see the Pinwriter P6, P7 and our other 24-pin printers at your local dealer. For more 

information, call 1-800-343-4418 (in MA 617-264-8635) . Or write: NEC Information Systems, 


Dept. 1610, 1414 Massachusetts Ave., Boxborough, MA01719. 


NEC PRINlERS.1HEYONLY STOP 
WHENYOUWANT1HEM10. 

NEC 
NEC Information Systems. Inc. 

'~' 1966 NEC Corp Inquiry 241 

For what. you 
used to pay for 
a 9-pin printer 

now, you can buy 

our fully-featured 


24-pin printer. 
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