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Whether you're abisco~or Ms. Priss' 
Cookie Compm1y you worry abou1 the bottom 
line.Write leners. Keep track of invento1y 
Keep your overhead under control. Paytaxes. 
Retrieve 61es. Schedule projects. 

Which iswhyyou can dramatically 
incre~ise your business'productivity with TI1e 
facintosh'M Office. 

·111e comerstone of The Macintosh Office 
is our Macintosh 512K computer. All you need 
to know about its powerful,32-hil,mouse
driven technology is that it reduces tl1e time 
it takes tobecome productive with acomputer 
from well over a work week to just under a 
lunch hour. 

Bui more important. Macintosh runs 
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problems. 
When 

you team up Macintosh with thesecond 
hardest worker in The Macintosh Office, 
our LaserWriter"'printer,you can bring a new 
level of prof~ionalism toyour paperwork. 

II produces publication-quality text 
and graphics in letters, internal documenlS, 
presentations, even business fomlS.11mes 
no tell ing what it can save you in outside 
printing costs alone.And tl1e LaserWriter can 
be shared with as many as 31Macintosh 
computers. So it becomes more cost efficient 
with evel)' Macintosh you connect to it 

Butcher, baker,candlestick-maker... or 
Nabisco, for more infonnation about The 
facintosh Office ca\1800-446-3000. 

No joh 100 big. 
Or too small. 

TheMadn.toS1Office 
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Can You Name a 
Dual·Drlve Color PC 
That Rans Lotus 1,2,3 
and Costs Under $1500? 

Hints 

• It comes with a 14" RGB monitor 
much like the 14" monitor that comes 
with the $2495 Leading Edge PC. 

• It has dual 8001( disk drives much 
like the $2495 Tandy 2000, but it also 
has the ability lo read and write to 
popular 160K, 320K, and 360K IBM-PC 
formats . 

• It's an 8088, MS-DOS system with 
256 K of RAM , butitcomes with a bettet 
free software bundle tha n the 8-bit Kay pro 
including Ms.nos 2.11 , HAGEN-nos. 
DOS·TUTOR, WordStar 3.3, EasyWriter, 
Spell, Ma il Track, PC File lll , FILE· 
BASE, CalcStar, games, graphics, utili 
ties, and two BASIC languages. 

• Although it's not PC-DOS compatible 
it will run hundreds of the sa me pro· 
grams as the I BM including dBASE I I. 
Multiplan , the PFS seri es, Lotus 1,2,3 
a nd even Flight Simulator. 

• During the dog days of summer 
computer sales, we've lowered the prices 
of both our color and monochrome systems. 
You ca n receive a free booklet on these 
syste ms by ca lling our machine a t 
1-800-FOR A FOX, and lea ving your 
name a nd address at the beep. 

Your time is up the a nswer is; 

Colors Fox $1497 
also 

Fox Jr.... $899 Silver Fox .. $1297 
', 

:~: 

Scorrsdole 
, '' 

Sysrems, Lrd 

0 I 7 N 5corrsdole (\cl 110. xousdole, Az 85257 

• (602) 941 -5856 =me 
T hr S1lv('f l'o:.; ifl 1101d ('llelu&i\l~ l y by Scoll•dn lt! S)'•lc-m• 
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Give yourselfa Giff" 


Nowyou can network IBM PCs with a 
powerful, multitasking, multiuser system. 

Run popular MS-DOS™progran1s like Lotus™1-2-3, 
SuperCalc 3 and WordStar.™Plus all the thousands of CP/ M" 
progran1s. Plus true n1ultiuser accounting, database 1nanage
n1ent, and electronic n1ail. 

Gifford's MC-NET.™running on our MC-186™ and IBM 
con1patible PCs gh e you all thi capability and more. It lets 
you grow a network that shares inforn1ation and resources 
an1ong hundreds of people. With full security Advanced tele
con11nunications. And the ease of us of a standalone PC. 

Get the whole sto1y on Gifford hardware, software and 
s rvic .Just call 415/ 895 -0798 and ask£ r a Giff Pack~Or write 
to us at 2446 Verna Court, an Leandro, CA 94577. 

Give yourself th Giff that keeps on giving. 

e!i!.f!!!l!! 

A subsidiary ofZire1 Corporadon 

THE •u&nUSEll aJWIPllllY" 
2•146Vcnu Court.Sm l.<:mdro,CA94577 415/895-0798 Telex 70·l52 1 2050 'Orth toop \'llc.st,Suitc 116 Hoo.stOI\, TX 770 18 713/680-1944 

In Europeo IDndon ( 0 1) 337-2~72 Telex 28106 (UK) 

.\I C-N~~r :uid .\J C.-1862,re 1 r.ooc~i.:.>ufGiffi.ml Cutnpulcr si~1cm>. ,\IS-IXlS.C l'/M , f,,1us 1 -2 · ~ . SurcrOik 3 :tn<l \'C\lrdS1;r ;u-e 1rade rr..OO 1J(.\licmSofi . Digj10I R<:-.e:1reh. 
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Inquiry 133 AUGUST 198) • BYTE 5 

http:Giffi.ml


E·D·I·T·O·R· I·A ·L 


A V ERY SPECIAL ISSUE 

BYTE's readers like to stay on the leading 
edge of technology and to try things for 
themselves. We think this issue offers 
extraordinary opportunities for you to 
discover some of the most excit ing devel
opments at the forefront of personal com
puting. The new Amiga personal com
puter from Commodore International is a 
machine to rekindle the enthusiasm that 
drives personal computing. 

Gregg Williams. Jon Edwards. and Phil 
Robinson have explained the Amiga's ar
chitecture in fascinating detail. The 
Amiga's custom coprocessors for the 
68000 bring high performance. Dazzling 
graphics and audio and an open expan
sion bus make the Amiga the intellectual 
and technical heir to the Apple 11 . The 
Amiga's operating system is a full-color. 
icon-based windowing system with true 
concurrency. All the dazzle does nothing 
to inhibit the Amiga's performance in any 
serious application. 

The Amiga's price seems fai r. too. With 
the 68000. three custom chips that con
trol graphics. audio. and peripherals. voice 
synthesis hardware with software to drive 
it. 2 56K bytes of RAM. I 92K bytes of 
ROM. and input/output that includes an 
SOOK-byte microfloppy. RGB analog. RGB 
digital. NTSC composite. two stereo jacks. 
a mouse. a parallel port. a high-speed 
serial port. and a disk port. plus the ex· 
pansion bus. BASIC. a word processor. a 
paint program. and four other pieces or 
bundled software. the Amiga retails for 
51295. Add Tecmar's 5995 hard disk and 
an RGB monitor. and you have a phenom
enal computer system. 

This issue also offers readers an oppor
tunity to build a true 32-bit computer sys
tem. Based on National Semiconductor's 
32032. the Definicon DSl-32 coprocessor 
board for the IBM PC also uses the 
NS32081 floating-point chip and has the 
NS32082 memory-management chip as 
an option. FORTRAN. Pascal. C. and other 
languages are available. Ir you have an 
IBM PC with I 5 watts of power to spare. 
the DSl -32 can move you a generation 
ahead in computing power. Phil Robinson 
was instrumental in bringing this exciting 
project to the pages of BYTE. 
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Steve Ciarcia. preparing the blockbuster 
Circuit Cellar SB 180 computer for 
September's I Oth Anniversary issue. gives 
us the versatile and powerful BASIC-52 
computerkontroller (BCC-52) this month. 
Programmable in a ROM-based BASIC the 
BASIC-52 and its on-board language are 
ideal for process control and are bus-com
patible with Steve's earlier Z8 controllers. 
The BCC-52 board utilizes the Intel 
8052AH-BASIC microcontroller chip and 
includes 48K bytes of RAMfEPROM. an 
EPROM programmer. three parallel ports. 
a serial terminal port. and a serial printer 
port. 

Jonathan Amsterdam's Programming 
Project shows how to parse integer arith
metic expressions into executable form. 
This software project is written in Pascal 
for the Apple II. but Jonathan has taken 
care to write portable code. He has also 
explained the roots of the project in 
linguists· work on context-free grammars. 
The article goes from theory of context
f ree grammers to a working Pascal version 
of a Texas Instruments-style four-function 
integer calculator. We"ll be having at least 
one Programming Project in the feature 
section each month. 

LEADINC·EDCE SOFTWARE 
The feature section emphasizes hardware 
in part because the theme section is 
devoted to declarative programming lan
guages. Declarative languages are gaining 
popularity because they are ideal for 
parallel processing and because their pro· 
ponents claim they will increase the pro
ductivity of programmers. 

Thanks to contributions from a variety 
of authors. including several at the Im· 
perial College of Science and 'Jechnology 
in London. England. this language issue 
gives readers insights into relational lan
guages such as Prolog and functional lan
guages such as Hope and FP. (There is lit· 
tie on LISP because of a previous theme 
issue on LISP and additional LISP articles 
in the April 1985 issue.) Special thanks go 
to Susan Eisenbach of Imperial College 
and Tom Clune of the BYTE staff for put
ting this theme section together. 

Susan Eisenbach and Chris Sadler give 
an overview of declarative languages. 
Robert Kowalski. one of the pioneers of 

Prolog. explains logic programming as a 
form of processing that is congen ial to 
human thinking and also easy to imple· 
ment on a computer. Clara and John 
Cuadrado tell who is using Prolog where 
and for what. John Darlington gives an ex
cellent account of the power that declara· 
tive languages gain from their ··referential 
transparency':....the fact that the meaning 
of a program fragment depends only on 
the meanings of its components. not on 
the history of any computation done 
before the evaluation of the fragment. 
Darlington provides examples written in 
Hope. Peter Harrison and Hessam 
Khoshnevisan give us a look at John 
Backus's functional programming lan
guage. FP. which builds variable-free pro
grams from a set of primitive programs by 
use of program-forming operations and 
recursive definitions. 

Finally. Roger Bailey gives a lucid tutorial 
in the use of Hope that should bring you 
into the world of declarative languages. Al· 
though he didn't write an article. Victor Wu 
of Imperial College ported a version or 
Hope from an Apricot machine to the IBM 
PC. Victor's version of Hope together with 
Roger's fine tutorial mean that you can 
download Hope from BYTEnet Listings 
and try a declarative language ror your
self. BYTEnet Listings also orfers a public
domain version of Prolog. 

SACRIFICES MADE 
To get in the long articles on the Amiga. 
the DSl-32. and the declarative languages. 
we had to cut from this issue some articles 
and advisories that we badly wanted to 
run. We had less editorial space at our 
disposal than at any time since April 1981 . 
The sacrifices included Books Received. 
Event Queue. Clubs and Newsletters. 
Chaos Manor Mail . all reviews except 
those of the Tandy 1000 and IBM Pascal 
2.00. several strong feature articles. and 
additional strong articles on declarative 
languages. Our apologies to all ed itors 
and authors concerned. We will publish as 
many of the postponed articles as we can 
as soon as we can. We are considering 
electronic publication of some of the 
postponed materia l. 

-Pftil Lemmons. Editor in Chief 



Maxell Gold. 
The floppy disk 


that keeps IBM PC'" 

letter perfect, 


helps Xerox 860 

write great copy,


and puts more bang 
in Wang. 

Whether you're banging out a letter 
to Australia, creating a contract, or doing 
a case study on centipedes, dot every i 
with Maxell. The Gold Standard in floppy 
disks. Maxell is an industry leader in 
durability and error-free performance. 
There's a Maxell for virtually every 
computer made, and each comes with a 
lifetime warranty. That's why, when every 
word counts, you can count on Maxell. 

maxell® 
IT'S WORTH IT 

:vlaxell Corp<lra tion of America , 60 Oxford Drive, Moonachie. .). 07074 PC 1s atrademarkot1BMCorp 
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Available from Computerland. 
your local software dealer. or 
Pttrsofl, Inc. • 2740 Ski Lane 
Madison, WI 53713 
(608) 273·0000 • TELEX 759491 

SMARTERM~WHAT 
DO YOU DO WITH YOUR 

OBSOLETE TE MINAL? 


IDEA CREDIT: JUI Rolh of Chino. Calllornla. Send us yout ldeas for uses of obsolele terminals replaced by SmarTerm. 
The best ideas Wi ll be us&d In future ads. Wrlle Persolt, Dept MAILBOX, 2740 Ski Lane, Madison, WI 53713. 

'$JAAAl(~V 11 ~ ~CVSIOled l~Jk al ,,_llJI\, Ire ' POii> a• 1~1k ol PttfSQl!l. tl'C 'O(C, Vl lllld fWG.'5 are 
t1aotmar11s ol [)QUI [QUIC>mef'CCOI~ · 1.-:i1onn ~ P\.OT· IO (lie~~ lr.aorrwq Cl leAJIVI '•~ Ire "SASIOAAPH 
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r::llSSCO Gt~Colo · cxSSRAe 111.mmamo1Cat.to1 oa&aCoio 

YOUR DAYS OF BUYING 
GRAPHICS TERMINALS 
ARE OVER! 
Now there are two ways to use your 
PC to access popular mainframe 
graphics products like SAS/GRAPH•, 
TELLAGRAPH •, RS/1 * . DISSPLA *. 
and PLOT-10 ·. Joining our popular 
SmarTerm 125 DEC* VT125 
ReGIS graphics emulator, our new 
SmarTerm 4014 product gives 
you full Tektronix* 4010/4014 plus 
DEC VT1 02 emulation. View the entire 
graphics image on the PC screen, or 
use the powerful instant ZOOM feature 
to magnify a selected portion of the 

AFTER
~rf~~nT:~~~ix 
1024 x 768 
resolution. 

Using Picture Replay, pictures drawn 
by the host can be saved, sent to 
other users, examined in detail using 
ZOOM mode, and printed or plotted 
offl ine. Like all SmarTerm emulators, 
SmarTerm 4014 includes powerful 
text and binary file transfer facil ites. 
PDIP' and XMODEM protocol 
support. and TIY mode to link you 
to popular time sharing services. 

By the way, if you only need text ter
minal emulation, be sure to ask about 
our SmarTerm 220, SmarTerm 100, 
and SmarTerrn 400 products. 

Join the more than 25,000 " FIRST 
CLASS" people who use SmarTerm . 
Try it for 30 days with ful l refund 
privileges. 
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M·I·C·R·O·B·Y·T·E·S 
Staff-written highlight$ of late developments in the microcomputer Industry. 

,• I 

Sinclair Rescued from Bankruptcy; Sir Clive Loses Clout 

In a marathon weekend session. Sinclair Research and Hollis Brothers & ESA Pie. a major 
distributor of office and educational equipment in the U.K. . reached a buy-out agreement 
that saved the British computer maker from defaulting on more than £ 14 million of back 
bills. In the buy-out. Sir Clive Sinclair surrendered his controlling interest in the company 
and parted with his chairmanship. He will now serve as Sinclair Research's Lifetime Presi
dent and as a research consultant. 

Trouble had been brewing at Sinclair for some time: Christmas sales were disappointing. 
the OL computer failed to capture a market. the post-Christmas lull was deafeningly silent 
(industry wags claim that not a single Sinclair was sold during the first 60 days of 1985). 
and corporate cash was tied up in unsold inventory and research. 

The squeeze came when Thorn/EMI. producer of Sinclair's products. demanded that 
Sinclair clear its tab. Sinclair. unable to meet its obligations. then began moving toward 
liquidation. But in stepped Hollis Brothers. amid rumors that 10 Downing Street would be 
pleased to see Sinclair rescued. 

Hollis Brothers arranged to pick up £ 12 million worth of Sinclair stock. To finance the 
remaining debt. Sinclair will offer current shareholders a 3-for-I deal. Depending upon how 
investors exercise their entitlements. Sir Clive Sinclair will end up holding from B to 23 per
cent. He once owned more than 80 percent. 

More than 70 percent of Hollis Brothers & ESA Pie is held by Robert Maxwell. who is 
viewed in England with the same mixture of awe and annoyance as T. Boone Pickens in 
the United States. Maxwell will serve as Sinclair 's board chairman. a position he already 
holds at London's Daily Mirror and the Pergom Press. 

Developments Bring Optical Discs Closer to Market 

. 
"I 

Several developments in lune suggested that low-cost optical discs and drives might arrive 
on the market fairly soon. 

Atari showed a compact-disc ROM [read-only memory) player at its booth at the Con
sumer Electronics Show in Chicago. The company also demonstrated software, developed 
by Activenture. that accesses the information in an encyclopedia stored in one-third of a 
5 50-megabyte disc. Atari said it will sell CD ROM drives for less than $600 by the end of 
this year. CD ROM drives use the same 12-cm 14. 7-inch) read-only compact discs used in 
stereo CD players but require additional error-checking and -correcting circuitry. Activenture 
said the enyclopedia disc might sell for about S200. Neither Activenture nor Grolier would 
confirm reports that Grolier's encyclopedia is on the optical disc. 

lust as 12-cm CD ROM drives seemed likely to hit the market. however. CD developer 
Sony announced it would be focusing its data-storage efforts on a 13-cm (5 ~-inch) disc size 
to increase disc capacity and perhaps provide an upgrade path to write-once and erasable 
magneto-optic discs. The Sony " DataROM" 13-cm format was reportedly supported by 
several other Japanese companies at a standards meeting. 

National Memory Systems. Livermore. CA. announced two optical-disc products that in
clude interfaces and software for the IBM PC. The $19.900 NMS-007 uses Optimem's 
I-gigabyte 12-inch optical drive and cartridges; NMS says that drive is available now. NMS 
also plans to offer the $5000 01-0L drive: it uses Optotech's 400-megabyte 5 !I.I-inch drive 
and cartridges. 

New Products Use 65 81 6 Processor 

A 4-megahertz version of the 65816 microprocessor. designed to provide more processor 
horsepower while maintaining compatibility with the 8-bit 6502. is now available to end 

I 	 users. Micro Magic. Millersville. MD. has unveiled MAX-816. an Apple II expansion card that 
adds a 4-MHz 65816 and 256K bytes of RAM . Micro Magic is developing an operating ~ . •.._,_ 
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system, MAX-OS, loosely based on UNIX. to take full advantage of the 65816. The firm also 
plans to add a 1024 by 1024 graphics card and a cache disk controller to accompany the 
MAX-816 board. While the basic MAX-816 card will be priced at less than $500 with 256K 
bytes. up to I megabyte can be added to the card. and the 65816 can directly address up 
to 16 megabytes of RAM. 

An earller 65816 card ($395 . I MHz) Is available from Com Log. Scottsdale. AZ. Manx 
Software Systems, Freehold, NJ. said it expects to finish a 65816 version of its Aztec C com
piler late this year: the compiler will run on the Apple ll under ProDOS and DOS 3.3. 

C Compilers Expand to New Systems 
Manx Software Systems reportedly expected to add native versions of its C compiler for the 
Commodore 64 and 128 and Apple 's Macintosh . as well as an Apple II ProDOS version. 
The product line. including the $49.95 Apprentice C. was previously sold for the IBM PC 
and Apple II. with a cross-compiler offered for the Commodore 64. Manx will also provide 
native compilers for the Commodore Amiga and Atari ST later this year. 

Lattice also expected to provide versions of its C compiler for 68000-based systems. in
cluding the Commodore Amiga , Atari ST, Sinclair OL. and Apple Macintosh. Both lattice 
and Manx are porting cross-compilers to IBM's PC AT. 

1\vo MS~DOS Portable Computers Enhanced 

Hewlett-Packard unwrapped the Portable Plus, a 2 5-line. unbundled version of its Portable. 
While the Portable included a 300-bps modem. 256K bytes of RAM. and applications soft· 
ware in ROM. the standard Portable Plus provides only I 28K bytes of RAM, plus MS-DOS 
2.11 and utility software in ROM. A 30011200-bps modem. ROM applications software. and 
expansion memory up to 896K bytes wil l be optional. 

Meanwhile. Australian computer maker Time Office Corp. will enter the U.S. market with 
the Kookaburra laptop computer. Previously available as the Dulmont Magnum. the 
Kookaburra includes a 25-line LCD. 256K bytes of RAM . an 80186 processor. a video-output 
port. MS-DOS 2 .11. and several appl ications programs for less than $2000. Time Office also 
plans to introduce a line of ZB0-/80186-based office workstations in the fall. 

NANO BYTES 

Actrlx Computer Corp.. Milpitas. CA. which emerged from Chapter 11 bankruptcy protec
tion in May. planned to announce new versions of its Actrix computer that are compatible 
with IBM 's PC. XT. and AT models . ... Altos Computer Systems, San Jose. CA. has 
developed two multiuser systems. The 2086 is a $19.900 20-user system based on Intel's 
80286 processor using the XENIX operating system: it cannot run PC-DOS programs. The 
3068. a 30-user system using Motorola's 68020 32-bit processor. is available ·only to other 
manufacturers .. .. At the Consumer Electronics Show. Melodlan planned to unwrap a 
music system for the Commodore Amiga computer that it claimed will give the Amiga the 
capabilities of a $75 .000 music synthesizer .... Tomy's new $500 Omnibot 2000 robot can 
be interfaced to an Apple II or Commodore and has two moving arms as well as the 
features of its predecessor. Omnibot .... Also at CES. Commodore announced a $600 
la-megabyte hard-disk drive for its 64 .... Fujitsu announced at NCC an 8086-based 
multiuser computer that uses both the Pick and the MS-DOS operating systems . ... Han
nes Keller. Zurich. Switzerland. has developed WitchPen. a programmable word processor 
with spelling checker: WitchPad. a drawing program using standard IBM character graphics: 
Witchcraft. a BASIC database-management program generator: and HK. a text-oriented pro
gramming language. The programs. currently avallable in Switzerland. are slated for U.S. 
release next month ... . Printer manufacturer Axiom Corp.. San Fernando. CA. said that its 
newest daisy-wheel printers will use a "wedge-back" daisy-wheel technology. A wedge 
shape on the back of each letter on the print wheel is struck by an indented hammer. 
which reportedly improves print accuracy and speed . . .. STM introduced an IBM PC AT
compatible computer. Configured like IBM 's basic AT but with 640K bytes standard. the 
STM AT will cost $3495 .... Faraday has reduced its IBM-compatible single-board com
puter to fit onto a single 5-inch IBM PC-style expansion card. While Faraday sells the cards 
primarily to OEMs. it will sell single Micro PC cards for $695 .... AST. Ouadram, Ashton
Tate. and Borland have announced their support of a superset of the Intel/Lotus expanded 
memory specification. 
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Ifyoubuy aTI855 printerno'"' 

youwron't have to upgrade to one later. 

Don't tack just any printer on your 
new PC for now, thinking that you'll 
get what you really need later. Start 
with the best, a TI 855 or TI 865 
printer. That way you can put the 
money you'd have spent on a need
less upgrade on some other smart 
investment. 

You see, our OMNI 800n1 

Model 855 is acrually three printers 
in one. For word processing, it deliv
ers letter-quality printing that rivals 
the best daisy wheel printers around. 
For data processing, it prints at 150 
characters per second. And for your 
graphics, it reproduces screen or 
OMNI 800 il • tnodcmarl< ol Tcxas lru<rum<nm. lncocpo•"""'

C l98STI 

monitor images in the finest detail. 
Of course, these advantages are 

all true ofour Tl 865 wide-carriage 
printer, too. 

What's more, since our printers 
are among the easiest to use, you 
can utilize all the capabilities built 
into your PC and software right from 
the start. Instead of sometime later. 
You even have a choice ofover 30 
different plug-in type fonts, any 
three ofwhich can be printed on the 
same page without ever stopping the 
printer! Just touch the control panel 
and it happens. Simple. So every 
document looks just the way you 
want it to. Professional. 

As for reliability, TI printers are 
legendary. Just ask any major airline. 

So don't downgrade your PC's 
performance with a printer you'll 
outgrow in a month. Get yourself 
a Tl 855 or Tl 865 printer now. 
It's easy. Just call 1-800-527-3500, 
ext. 801, for the TI Dealer near you. 

TEXAS .,, 
INSTRUMENTS 


Creating useful products 
and services for you. 
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Hard disk can fail - there ' s 
really no other nice way to say it . 
Even IBM has problems deliver
ing ATs with hard disks that 
work. We're not talking about 
nice, clean , clear-cut fail ures 
where the drive seizes up, 
coughs, and rolls over and dies . 
We're talking about the insidious 
little creeping failures that sneak 
up over time-like a missing sec
tor here or a lost sub-directory 
there. 

There are precautions you can 
take to protect against failure 
and ultimate Joss of data. Here is 
what we contribute toward mini
mizing the poteot.ial loss of your 
data. 

Best Drives Available 
First, we buy the best drives 
available. Sounds trite, doesn't 
it? I mean, a drive's a drive
right? HardJy. You should see 

, some of the Junk we get in our 
labs. Some have such high fail
ure rates that we even ques
tioned our own 10,000 hard disk 
tester. But when we tested other 
manufacturers· drives we were 
assured that our equipment was 
fine, which just confirmed that 
the bad bard disks were not only 
bad-they were real bad. 

But that's just the weeding out 
process. We then take each drive 
that we've put through our tester 
and test it again with the control
ler you've requested. We call this 
a " tested pair." 

DOS Doesn't Do It 
ln case you 're thinking that all 

l llllllllllllllll 

this is an unnece ary duplica
tion of what DOS does for you, 
let me explain the disk facts of 
ljfe. 

U DOS did what you may 
think it is supposed to do when 
you format the disk, DOS wouJd 
map around these bad areas. 
Unfortunately, DOS doesn ' t do 
this. 

DOS 2.0 and 2.1 can't enter 
the bad tracks. DOS 3.0 can, but 
only on lhe IBM AT. Unfortu
nately, as rhe/ress has so well 
documentate , the AT's hard 
disk develops bad tracks later 
on. 

We do what OOS can't 
We believe the problem is so 
bad, we use a software program 
that performs a powerful test of 
your disk drive on all of the IBM 
or IBM compatible computers
PCs, XTs, and ATs. Our format 
takes hours to analyze the disk. 
But when we finish , you know 
that the bad tracks are really 
mapped out so you won't write 
sood data that will disappear 
mto a black hole. We even send 
you a printed statement of our 
test results. 

Our software allows you to 
type in the bad track locations 
from the list supplied by lh.e 
manufacturers , so you'll never 
write good data to them-even 
if DOS didn t identify them as 
bad. The software even Jets you 
save the location of these bad 
sections to a file, so that you can 
reformat your disk without 
spending hours retesting. 

We even include a program 
I.hat will give you continuous 
comments on the status of your 
hard disk. No more waiting for 
that catastrophic faihue. 

An~ragc Access Time 
As you might suspect, some bard 
disks are faster than others in 
their ability to move from one 
track of cfata to another. The 
time it takes the hard disk to 
move one-half way between the 
beginning of the disk to the end 
is called the "average access 
time." 

The first generation of 10 meg
abyte hard disks bad average ac
cess time of 80-85 milliseconds 
(msec). But computer users love 
speed, and guess what-the av
erage access time for tbe new 20 
megabyte hard disk in the IBM 
AT is only 40 msec. (We sell an 

I AT equivalent with only 30 msec 
, acces time!) 

There are some legitimate rea
sons for the shorter access time. 
It 's particu larly helpful when 
there are multiple users on the 
same hard disk .. It's also im~or
tant when running a compiler. 
But remember, before you get 
too wrapped up in the access 
speed, there's always that ST 506 
interface whic.h won't let data 
transfer from the hard disk to the 
computer any faster tban 5 me
gabits/second. We've bypassed 
that choke hole, too . If you want 
the functional equivalent of a 
Ferrari with a turbocharger or
der our 10 Mbit per second' 108 

megabyte hard disk with 18 msec 
of average access speed. 

-

Compatibility 

To be sure that your hard disk is 
100 percent compatible with the 
IBM XT you don't need to buy 
the same hard disk that' in the 
XT. You can' t even be sure what 
brand hard disk it is because 
IBM, like Express Systems, goes 
into the marketplace and buys 
hard disks from several vendors. 
However, they buy their XT 
hard disk controller from only 
one vendor-the same one we 
do. 

You can bl!}' the IBM XTcon
troller from IBM for $495 or you 
can buy from us, the functional 
equivalent, manufactured by the 
same company that makes 1t for 
IBM for only $195 . Is it the ex
actJy identical IBM XT control
ler? No, it's better. First, it takes 
less power, and secondly, it can 
control from 5 to 32 me ga
bytes-the ffiM controller can 
work with only 10 megabytes. ft 
is 100 percent IBM XT compati
ble, and 100 percent is 100 per
cent. If you want to save a slot , 
we carry a version that lets you 
operate two hard disk and two 
floppy disk drives. 

More than 32 Mc~abytcs 
You can operate with more than 
32 megabytes (the limit of DOS) 
through the use of "device driv
ers." Express Systems can supply 
you with device drivers for our 
hard disks for over 32 megabytes 
fonnatte.cl . But, ifyou don' t have 
individual files, or databases that 
are large, you might want to con
sider one of our controller that 
can divide OUI 65 megabyate 
(formatted) hard disk into two 
equal volumes of 32 megabytes 
each. 

Reliability 
We offer you a choice between 
iron oxide and plated media
the stuff that covers the hard 
disk and gives it its magnetic 
properties. Tron oxide is,-wcll 
it's rust. If y~u inadvertently 
joust your disk, you may cause 
the low flying head to dig out 
some iron oxide . A little rust 
flake can min your whole day. 
Plated media is more resistant to 
dam~ge, and if it happen , less 
data is lost. 

We offer both types of hard 
disks. The iron oxide is older 

~ 
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tallation. 

Complete Hard Disk Kits 
Formatted 
SIDI age 
Capacity Plated 
111 Mbytes Height Media 

IO v~ ye: 
IO Full yes 
21 \/:> yes 
21 Full no 
32 Vi ye
32 Full no 
65 Full no 
IOS Full yes 
Removable Hard D isk 

Average 
Access 

85 rn . cc 
85 msec 
85 msec 
30 msec 
85 m cc 
30 msec 
30 mscc 
18 msec 

10 Vi no 90 msec 
Tape Systems a nd Subsystems 
Formatted 
Storage 
Capaclly 

60 Mybytes 
60 Mbyte ub.ystem 
17.6 Mbytes Start/s top Subsystem 

Controllers 

Height 

1/z 

Transler 
Rate 

5 Mbits/s 
5 Mbits/ 
5 Mbit. s 
5 Mbits/s 
5 Mbit · s 
5 Mbitsls 
5 Mbits/s 
10 Mbits/s 

5 Mbits/s 

Data 
Transler 
Rate (klsoc) 

88 
8 
24 

PC or PC/XT 

s 625 
s 625 
$ 825 
$ 1,535 
$ 1,095 
$ 1,775 
$ 2,295 
s 4,995 

s 1,095 

PC o r PC/XT 

$ 995 
$ 1,295 
s 795 

All of our hard disk and tape controllers are available separately: 
Pica e ca ll fo r price . 
Subsystem Chassis 

AT 

s 430 
s 430 
$ 630 
s 1,340 
$ 895 
s 1.575 
$ 2,070 
s 4,995 

N/A 

AT 

s 995 
$ 1,l95 
s 793 

Any of our disk or tape units are available in an external subsystem fo r an 
additional $250.00. You can mix & match any of our 1/2 high hard disks or tape 
dri ves together or add any single fu ll height hard disk. 
Tape Cartridges $ 35.00 
Express Certi fied 555 foot 310 Hci '/•-inch Data Ca rtridge 
Power Supply 
130 Watt Power supply 
'with the purchase of any drive 

$ 99.50* 

technology, and quite frankly, 
manufacturers under tand it bet
ter. Their better understanding, 
c-0mbined with some of the spe
cial head locking mechanisms. 
gives us peace of mind when we 
sell you one. 

Power 
Hard disks con ume power. Our 
mall , half-high hard disks con

sume so lillle power that you can 
use them with your existing IBM 
PC power supply. If you plan to 
use lots of slots, you'll want to 
increase your power supply to be 
safe. We offer the ame amount 
of power for your PC that comes 
in lheXT. 

Our Customers 
Some folks just never feel com
fonable buying mail order. Ther. 
forget that Sears began as a mail 
order house or that IBM is now 
into mail order. But if ic helps, 
here is a partial list of customers 
who have felt comfortable to buy 
from us. 
IBM Sears 
American Eitpress Honeywell 
U.S. Anny MIT 
AT&T (Bell Lab) RCA 
Bausch & Lomb Lockheed 
Xeroit Sperry 

fatS)' to Install • 
If you re like most of us, raised 
on the boob rube rather than the 
Great Books, you'd rather see 
the movie than read the book. 
Well, now you can choose to 
read our installation manual or 
for only $9.95 more, you can get 
a VHS or Beta video cassette 
showing the simple steps for in

Our VHS or Beta Cussettes make 
ins1allu1im• 11osy. 

Warranty 
We offer you a one year war
ranty on our hard disks-the 
same as IBM on the AT and 90 
days on the tape drives. (It's all 
the manufacturer gives us.) Jf 

anything ioes wrong with your 
tape or disk drive or hard disk 
send it back in the box it came in. 
However, we have found that we 
can usuaJly solve the problem 
over the phone. So call first for a 
return authorization number be
cau ewe can' t accept any returns 
without it. 

Comes complete 

All Express Systems products 
come complete with the appro
priate S-Oftware, tape and/or hard 
di k controller , and cables 
where required. Hard disks are 
formattecfand tested with the PC 
DOS of your choice. All drive 
sizes are formatted capacities. 

If your application requires a 
stacking kit, power splitter ca
bles, daisy chain cable, or some 
other variation, we'll supply 
these items at a nominal cbar8e. 
We even ship our bard disks with 
Command A: ist ™ an on- line 
DOS-like manual to give you 
help with your DOS commands. 

More questions? 
Because we spend so much at
tention on the front end with en
suring that our disks will arrive 
in working order, we have a cus
tomer service department that, 
unlike many of our competitors, 
has little to do. When you need 
us, you won't get a constant busy 
signal. 

Call our friendly, knowledga
ble customer service s~aff to get 
answers to your quesnons-6e
fore or after the sale. Our peo
ple, who know the PC, can talk 
you through the sticky parts, and 
they'l.I respond to you quickly. 
Just call us. 

• 

How to order 
Pick up the telephone and call 1
800-341-7549, to order. We ac
cept Master Card, VISA. Amer
ican Express and Diners Club. 
Or send a cashier's check or 

~ m lJ!J 
money order (We'll take a 
check, but you'U have to wait for 
it to clear) and tell us if you want 
one of our recommended config
urations or you want to mix and 
match yourself. Corporations 
with a DUNS number may send 
purchase orders for quantities 
over five. 

Call Toll Free 1-800-341-7549 Ext. 500 
In Illinois call (312) 882-7733 Ext. 500 
fapress Systems, Inc., 1254 Remington, Schaumburg, fL 60195 

Command Asalsl Is atrademark of Miao Oeslgli lntomational 
Inquiry 116 

IB~ is a registered trademark or the lnl9ma.llonal Business Machines Co<llOl81ion. Express 
Systems, and Express Celtifieel 555 are trademarks of Expresa Systems, fnc. 
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QUALITY. 

NOT JUST QUANTITY 

In arguing that "the Macintosh is in har

mony with the broad lines of evolution in 
human communication .. toward the visual. 
lim Hoekema·s letter on page 22 of the 
May BYTE ("The Macintosh Debate Goes 
On"I offers as evidence that. as of 198l. 
there were 1.055.000 artists in the US. 
whereas a seventeenth-century burgher in 
Amsterdam probably saw some three or 
four hundred pictures in a lifetime. 

The particular example he chose is inter· 
esting. The pictures seen by our visually 
impoverished Amsterdamer probably 
included a few by fellow citizen Rem
brandt van Rijn (1606-1669). Poor old Rem
bra ndt. Forced to muddle along with the 
primitive technology of the paint brush. 
But will even a single painting of his. taken 
all by itself. ever fail to stand up against 
all the visual images ever produced with 
"creativity" enhancers like the mouse. 
MacPaint. or whatever? The answer need 
not be based on abstract aesthetic prin· 
ciples. Putting it more mundanely. how 
likely is it that any art produced on a com
puter in 1985 will have the staying power 
to grace a cigar box three and a half cen
turies from now? 

In deciding how visually oriented we are. 
{ww we see should be as important as how 
11111di we see. When it comes to shaping 
the way we look at the world. no graph
ics program-not even if it bears a name 
like Rembrandt- will make as lasting a con
tribution as a graphic artist of the same 
name. 

WILLIAM loCKERETZ 

Brookline. MA 

MAC MEMORY 
Don Slaughter should spend less time 
wri ting to BYTE and more time reading it! 
First he griped about a lack of RAM-disk 
software for his 512 K Mac ("lake Back 
Your Mac:· February, page 22). Daniel 
Smith responded that not only is such 
software already available. but that it costs 
much less than Slaughter was willing to 
pay CA RAM Disk for the Mac:' May. page 
241! 

Now Slaughter is complaining that he 
needs a I-megabyte Mac. and that he 
won·t be able to get a reasonably priced 
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one 1under $3 500) until next year (May. 
page 26). 

Wrong again! The April BYTE has a 
'"What's New" item on the MegaMac on 
page 441. The company is M icroGraphic 
Images. Its telephone number is (818) 
368-3482. It offers a complete Macintosh 
with I megabyte of memory for 53495. 
If you choose to upgrade a I 28K Mac. the 
total cost could be less than $3000. 

DENNIS GRIESSER 

Long Beach. CA 

DON'T BLAME THE COMPUTER 
Phil Lemmons's January editorial {''Auto· 
nomous Weapons and Human Responsi
bility:· page 6) was very amusing. Being 
a high school student I can easily picture 
what would happen if some of the stu
dents at Jonesville High were scheduled 
for lunch at 9 in the morning or at 3:10 
in the afternoon. 

I'm sure the school mentioned in your 
editorial had things straightened out 
within a few days. and people were finding 
out how beneficial the computer would 
really be to them. As soon as everybody 
got over the lunch-period screw-up. they 
would realize how much easier things 
were going. 

People in today·s society are scared of 
what they think they can't control. If they 
have to come in contact with a computer. 
perhaps an automatic bank teller. they're 
scared to death they will "punch the 
wrong button" and totally wipe out their 
life savings. People need to be told of the 
benefits of computers rather than some
thing to the effect that all computers are 
good for is screwing up your phone bill 
or sending junk mail. Humans are respon
sible for these mistakes and bothers. 
Magazines like BYTE do a fine job of clear· 
ing this up. but if people don't want to 
believe humans are responsible for these 
mistakes and not the computer. no 
number of articles. reports. or editorials 
will convince them: the only way I can see 
for them to realize this is to have to use 
a computer and understand what makes 
it work. Explain why the computer printed 
out a phone bill for $65 39.97. Again there 
is the problem of people not wanting to 
come in contact with the computer. even 
to learn about it. In come the schools. Our 

school has increased the number of com· 
puters by 300 percent in the past year 
alone. with more on the way. Already 
students have taken an interest Granted. 
not all of them. but enough to justify the 
purchase of the machines. The ones who 
scoff at the computers in the classrooms 
are simply destined to get a phone bill for 
56539.97 and hear the person at the 
phone company tell them " the computer 
has made a mistake:· If children can learn 
the basics of computer programming and 
hardware. then maybe when our genera
tion is older we can use the computer 
even more efficiently than we do now to 
simplify our lives and produce programs 
for school offices that tell the computer 
nol to schedule lunch at 9:00 a.m. 

MICHAEL A. RUSSELL 

fonesvllle. VA 

SANYO SATISFACTION 
I read Robert M. Keith's letter ("Sanyo Sup
port:' March. page 304) advising agalnst 
buying a Sanyo just as l was about to 
order a Sanyo package by telephone from 
Computer Creations in Dayton. Ohio. The 
letter made me think twice. but I went 
ahead anyway. 1b my consternation the 
computer unit. which came as packaged 
at the factory. refused to format any disk. 
and I was stymied. But when I called Mr. 
Jack Kaiser of Computer Creations and 
told him of my problem. he had the com
puter picked up from my house. sent to 
Ohio. and returned in good time all fixed. 
all at the company's expense. 

Although I had had no previous hands
on experience with a computer. I was able 
to write a letter the first day with Easy
Writer. and in the fi rst two weeks have 

{co11li11ued) 

LETIERS POLICY: To lie w11sikred for pu6/ir.a
lion. a letter must be l!lped d1m6/e-spated 011 one 
side of tfle paper and lllt4sl i11clude !JOUT name a11d 
address. Comments a11d ideas sfwufd be expres5ed as 
clearly and to11cisel11 as possible. Listf11gs 1111d ta6les 
may be printed alo11g witfr a let/er if tfiey are s(wn 
mid legible. 

Because BYTE receives fiu11dre.ds of fellers eacft 
1110111'1. 11ot all of tfrem can be p11(J/isl1ed. l.elters will 
not lie returned to aulfiors. Generally. ii takes four 
months from lfte lime BYTE reuives a letter u111if 
II is published. 
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established a spreadsheet and succeeded 
in drawing a few curves from data. Mosr 
of the instruct ions are cle<1r. especially 
when read the second time although I 
onfess I had LO spend an hOLir in the 

library to come up to the starting level in 
BASIC. I have no regrets about having 
taken a chance with a telephone order for 

Whyyou
shoud 

ignore95% 
ofthe news 
Becmtse Nl'wsN<·t a11tumatla1llJ1filuls tbe 
5"•• yo11 11eell. From our tL11ah:tsl0 of :turhori
t;1tin:. up-to-d:tH: bmirn:~s Ile\\'· you l;(l"! j11'l 
the swrics you want. uclin:n.:d inst:1111ly to ruur 
rnicrocompute.:r:'You d1oosc your own . uniqul' 
kcywords. and Nl·wsNct ~:t\Ts-just fur )'nu

cvcry new art idc u>ntaining thost· words . Or. 
you c:m find tht11 critic:1I ') " .,on) our O\\ n . 

~ with NcwsNct"~ pm,Trful kq·\, ord 'l':1rd1 .p?' in~ and rcxt ~c:mning. 
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a Sanyo. 
H_G. MACPHERSON 

Oak Ridge. TN 

AN APPLE DEALER REPLIES 
The letters in your Apri l issue regarding 
Apple service and Apple manuals ("Apple 
II Blues:· page 23. and '"Where Are Apple's 
Manuals When You Need Them?"" page 
321 really hit me where l live: you ee. I 
am an Apple dealer As such. I find the 
treatment given to Mr. Lamar. Mr_Hine. 
and Mr_Raines unforgivable. Any product 
sold. no matter who makes it. is only as 
good as the dealer who sel ls it. The 
dealers in question certainly did a very 
poor job of serving their customer-. to the 
point o f not even knowing anything about 
the software being sold with Lhe system 
in Mr. Hine·s case. 

The 1200-bps problem was made known 
to all Apple dealers. as was the no-charge 
board-replacement policy for those cus· 
tomers experiencing difficu lty. Any dealer 
who read his service bul letins would have 
been aware or this. Even if he could not 
read . a quick telephone call to any o f the 
App le regional offices would have con
firmed this. 

The pinouts of the Apple lie serial port 
were avai lable for the asking from a variety 
of sources. all of which were readily ac
cessi le to any dealer who made even 
minimal effort to find out. Some of these 
sources include Apple's own Tedmical ores 
tissued in July of 19841. the Epson 
distributor for the area. the sheet included 
with the Apple lie serial cable. and several 
of the commercial interface-cable makers. 
Even when I could not purchase commer· 
cial cables I was making my own in the 
store to sell to my customers. Apple also 
issued technical information for the sec
ond disk port on the lie that allowed us 
to modify our exist ing Apple lie drives for 
use on the Apple Ile before we got steady 
delivery on regular l ie drives. 

t\h yes. manuals. Years ago. Apple did 
supply most manuals with the systems 
purchased. Starting with the inlroduction 
of the lie. technical manuals became op· 
tional. with on ly an owner's manual being 
included with the computer. In general. I 
agree with this policy because. as the type 
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~'4'~<v. FREE 

~OJ~
~<,~~OPOSDISKE1 I"IE 

HEAD CLEANER 

With Purchase of OPCJS "CJnfloppable" Floppies 

OPUS has a money saving offer to get you to tty our floppies, the 
most reliable on the market today. Purchase 20 OPUS 5-1/4" 
diskettes and you can receive a Free UNIVERSAL HEAD 
CLEANER ($9.95 value), for use on single or dual-side drives. 

Purchase OPUS diskettes at your local computer store, send two 
box tops, a dated sales receipt, and coupon and we will send your 
Free Head Cleaner. 

Or - order by mail and receive Head Cleaner with your shipment 
Or - Call, Toll Free: 
1-800-692-6905, Dept. "fl':,' 
to charge on your VISA or 
MasterCard. 

Now you have a 
money saving reason 
to try OPUS diskettes. 
You will have "NO 
BAD MEMORIES!" 

NO BAD MEMORIES•11••· 
r~~~~~=~~~~ ---------,

'85 HEAD CLEANER OFFER 

Dept.BYT 585, 150 Chicago Street 

Cary, IL 60013 


Name _ _ ______ _______________ _ 

Address ______________ ______ ____ 

City_________State _ ______ Zip ______ 

Phone ( 


0 Proof of Purchase Enclosed OR SHIP ME __ Boxes of OPUS 5-1/4" Diskettes: 

CHECK ONE: D $19.95 Single-Side 10-pack D $29.95 Dual-Side 10-pack 

Add $1.50 for shipping & handling (I llinois residents add 6% sales tax.) 

TOTAL ENCLOSED: $ (Check or Money Order Only) 


Charge to my: D VISA D MasterCard 

~~~~~: I I I I I I I I I I I I I I I I I ~r~~alion I I I I I 

L Signature: _J 
af't:ROTIMES~Tll.Kll!o 
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of purchaser shifted from the '"hacker"' to 
the novice. the materia l was more confus
ing than informative. It was not unusual 
to be asked. "Why do I have to pay for 
these manuals when I don't know what 
they are and don·t need them to run my 
VisiCalc?'" Now that the manuals are op· 
tional. the opposite situation arises when 
the purchaser is competent and needs the 
material. Any dealer worth his salt will 
stock such reference material in order to 
meet the needs of all his customers. It is 
unfair to condemn Apple for the failure 
of its dealers to act intelligently. Even 
though Apple has set rather high stan
dards for its dealer network. there are 
more than enough retailers who are more 
concerned with shoveling boxes out the 
door than adequately serving their 
customers. 

The common thread that ran through all 
three of these letters is that the dealers 
failed in the most elementary of tasks. that 
being to support the products that they 
sold tor sell). In this day when the pressure 
is on to move more product and to hell 
with the support. there are some of us out 
here who really do try. We are the ones 
who end up holding the hands of those 
buyers who have been left high and dry 
by the fast-buck artists and price-only 
retai lers. If there are any other Apple users 
who need manuals or technica l help. cal l 
me. My people are competent and can do 
more than read the numbers on their com
mission checks. 

VERN l. M ASTEL 
Bismarck. ND 

BYTENET RESPONSE 
It is 11 : S 7 p.m.: I've been dialing BYTEAet 
since 7:00 p.m. and getting busy signals 
or that obnoxious recording telling me 
that all the circuits are busy and I should 
try calling back later. 

I think I understand the rationale and im· 
petus behind BYTEnet. 'fypos are el imi
nated and money saved. It sounds like a 
great idea. However. the current imple
mentation leaves much to be desired. 

Oh. how aggravating it is to read an in· 
teresting article that makes references to 
a missing listing! l t defeats the tutorial 
value of the article. And I subscribe to 
BYTE to learn. 

I think that I'm being shortchanged and 
that there must be an alternative! At the 
very least. restore the listings until the load 
on BYTEnet is reducea-:

l'm not staying up past midnight. and l"m 
not thrilled about paying those long
d istance rates just to see if a listing is 

(ccnth1ued) 



4Out Of 5PC-AT'" Exp sion Board 

, Buyers 0 Advantage! · 


The overwhelming choice or JBM 
P -ATuser ,AdvantagelfromAST 
sets the standard in high-powered 
multifunction enhancement. 
Advantage! wa the fir t multifunc
tion board for the PC-AT. And it 
remains the leader by providing mil
lions of characters of memory capac
ity, two serial ports, a parallel port 
and a game port. All in a single expan
ion slot. 

First ln Memory. All it takes is 
Advantage! There's no need to add 
other card or hard-to-find chips 
on your system board. Whether you 
have an 256K, 512K or 640K AT, our 
unique memory addressing tech
nique lets you add up to 3 Megabytes 
of parity checked user memory 
efficiently and economically. For 
flexibility, Advantage! can use either 
64K or 256K memory chips. And 
of course, it supports your AT's high 
performance 16-bit bus and faster 
program processing speed. 

ow you can have the extra 
memory to run integrated business 
software such as Symphonyn• and 

Framework:"To make full use of new 
concept windowing software such 
as DESQ~To utilize multitasking pro
grams such as IBM's TopViewm or 
multiuser operating ystems such 
as XENIX:r"1To handle larger amounts 
of data, fa tet: Or for RAM disks. 

First In 1/0. Her 's all the LIO capa
bility you need now, even if you're 
starting with a base model AT. Every 
Advantage! card includes an AT 
compatible serial port and a parallel 
port so you can connect printers, 
plotters, mice and modems. Or with 
the appropriate software, you can 
co1mect other terminals to create 
multiuser environments. 

With our optional second serial 
port you can attach even more peri
pherals, while our optional game 
port letS you plug in joysticks and 
other cursor-control devices for 
business or just for fun. 

First In Quality. AST's reputation 
is built on quality products, qual
ity support and quality service. Our 
complete documentation means 
Advantage! is exceptionally ea y 

to install and use, but if irs not 
enough we're always here to help. 

Four out of five buyers agree, the 
choice is AdvantageJ-only from AST. 
Ask your dealer, or call our Customer 
Information Center {714) 863-1333 
for more information. AST Research, 
Inc., 2121 Alton Avenue, Irvine, CA 
92714 TWX: 753699ASTR UR 

FEATURES 

Memory Expansion I/O Expan ion 
• 128Kb to 3.0Mb in • Up 10 2 Serial 

a sir1gle slo1 Poris (I optional) 
• User Upgradeable w ith • Parallel Printer 

clll1er 64 Kor 256K Port 
memory chi ps • Optional Came 

• Spli1 Memory Address Pon 
ing rounds out AT's Advantage! 
sys1em memory to 640K Supports AT's Full 
and cominues memory ProgTam Process
expansion al IMb ing Speed 

AdvaHldjill!I tr.ldl-m.'1k of ...ST Rts<•rch, Inc. IBM l'C·J\T •nd 
lb(lfte'lv 1r~1dem11rks of lmematlo1:iaJBusiness Machind Corp. 
Framc•wurk tmd<mark of Mh1on;"J;11e. Symphony 1t•de.11.1rk 
or UllUS °"""lopmen1 Corp. OliSQ tr>dem.trk ofQu•non:k ck 
Office Sysrems. X:ENIX 1r.td01narl< of Microwk Corp. 

ASr 

RESEARCH INC. 
Inquiry 3 for End-Users. 

. ~·-·-~ -
~ 
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THIS MAJOR 
INTRODUCTION TO 
YOU SOMETHING 
REALLY 
IMPORTANT. 

THE BIG NEWS IN DISK/TAPE IS PC/T, A 
SENSIBLE NEW APPROACH TO ARCHIVAL 
STORAGE. 

We've tamed tape. And made it docile. 
By making it DOS-like. 

So, while this started as an ad for our 
five new HardFile™ subsystems, which 
deliver 25 to 80 megabytes of hard disk 
storage and 60 megabytes of tape backup, 
instead we want to mtroduce you to PC/ T.™ 

PC!T is a new format that makes 
tape a more sensible storage solution for 
personal computers. It puts tape on line, 
In real time, for instant access. And frees 
your hard disk for your most current data. 

You already know how to use PC/ T. 
Because it responds to standard DOS 
commands. 

Here's the big news: just like any 
DOS-controlled hard or floppy disk, PC/ T 
enables you to create directories and files 
on tape. Then you can call up the exact file 
you need, and change a portion of the tape 
without having to erase and overwrite the 
entire cartridge. 

Witlw11t PC/ T, you ha ve Wit/1 PCI T. you crealc and 
to rewrite the entire 60 MB directly access files on 
ca11ridge each lime y<m tape, just like ruith floppy
make a single clumge. or hard disk. 

PC/ T formats each new tape cartridge, 
just like you fonnat any hard or floppy 
disk, locking out bad blocks to assure that 
every bit of data you write to tape is 
recorded with utter accuracy. 

What's more, PC/T gives tape true 
error correction capability. 503 redundancy 
during write operations ensures 1003 
reconstruction of data lost because of oper
ator error, dust and dirt, or everyday wear 
and tear. 

There is a catch. You can get your 
hands on PC/T just one way: Buy one of our 
powerful new HardFile subsystems. With 
disk plus tape. Or tape alone. Which brings 
us back to where we started. And gives 
you a place to start. Just call 1-800-228
DISK for the Tallgrass dealer nearest you. 

TALLGRASS SELLS MORE HARD DISK 
STORAGE WITH CARTRIDGE TAPE 
BACKUP THAN ANYONE IN THE 
WORLD. 

TALLGRAss· 
l/llJ TECHNOLOGIES'~· ' COMMITTED TO MEMORY 
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Tli e DADiSP Spreadsheet makes seillp ensywit/111 cu rsor
drive11 i11terfacc lf111t lets yo11 c/1a11ge parameters q11 ickly. 

TO MAI<E THE I<EITHLEY SCIENTIFIC 
WORI<STATION EVEN EASIER TO USE, 


WE TOOi< A PAGE OUT OF YOUR BOOI<. 


Your scientific lab book. Introducing 
DADiSP (Data Acquisition and Digital 
Signal Processing), a new graphics
dnven software packa~e for data 
acquisition and analysis with Keith ley's 
Series 500 IBM PC-based Scientific 
Workstation. 

DADiSP parallels the way any scien
tist or researcher normally records and 
analyzes data in a scientific lab book. 

Using a spreadsheet for setup, win
dows for analysis and zoom graphics 

DADiSP lS EASY TO UNDERSTAND 
AND EASIER TO USE. 

Simply in ert the DADiSPdiskette into 
your TBM PC. To set u.p a test, begin by 
moving the cursor to the parameter 
you want to change, such as engineer
ing units. Next, toggle the pace bar to 
efect the test conditions, e.g ., volts, 0 C. 

lf you make a mistake, such as call ing 
for a test condition the system does not 
upport, DADiSP identifies your error. 

lt's that easy. 

• 	 DADiSP IS FR IENDLY 
AND FLEXIBLE. 

DADiSP consists of two 
software moduJes: the 
DADiSP I Spreadsheet 
Module is used for test 
setups, data acquisition 
and graphic presenta
tion, including dynamic 
zoom/cursor capability 
to let you examine the 
data more closely. For 
example, use this mod
ule for data monitoring, 
open loop control and 
to verify Series 500 
operation . 

DA D1SP graphic analysis makes it enSJJ to define ea cir window The DADiSP 11 Work-
as raw data or a fim c/1011 ofanother w111dow. Result s nre qwckly sheet Module uses mul
genernted for easy mterprctatio11 . 

for display, DADiSP takesJou through 
the steps to acqu ire, recor and analyze 
data from your Series 500. 

And you don't have to be a program
ming professionaJ to do it. 

tip le graph ic windows, 
for analysi , display and manipulation 
of data . With a sins;le key troke, DADiSP 
lets you do extensive data analy is, 
including FFTs (Fast Fourier Transforms), 
maxi min, integration and differentiation. 
You can analyze data obtained from 
SoftSOO, our standard realtime measure

$ 1975 
Turn your PC into a powerful realtirne 
data acquisition and control system for 
only $1975. The System 5ffi is a com
plete system consisting of Soft500 soft
ware and a mainframe with 8 analog 
inputs, 12-bit AID conversion, 32 digital 
T/O channel and additional slot for 
expan sion. To expand your system, 
choose from our library of over 20 mod
ules for input, output and signal cond i
tioning. The result: a flexible y tern at 
board-level prices. 

• 	 IT'S AN EASY CHOICE BECAUSE 
IT'S KEITHLEY QUALITY. 

Behind the Series 500 is Keithley's 
40-year reputation for engineering 
excellence and low-level measurement 
expertise. Your Series 500 comes with a 
one-year fuJI warranty and 90-day free 
software support. We even provide a 
toll-free applications hot line. What 
could be easier? 

For more information on the Serie 
500 and DADiSP software, ask for our 
new brochure. Call us, toll-free: 
1-800-552-IDS. (In Massachusetts, 
call 617-423-7780.) Or write, Keithley 
Data Acquisition and Control, Inc., 
210 Lincoln Street, Boston, MA 02ll1. 

-

ment and control software, or from any 
ASCIJ or Lotus 1-2-3 compatible file . l<EITHLEY 
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worthwhile. I iust dropped you a check for 
521. and now you want me to '"buy"' the 
listings from Ma 	BelP 

PATRICK CO ROY 

Vernon Hills. IL 

Phil Lemmons replies: 
This letter is representaUve of several 

we have received concerning BYTEnel. 
We're sorry about the trouble you had 
getting into BYTEnet Listings. We 're tak
ing several steps to make program listings 
more accessible. 

I . We 're launching the BYTE Information 
Exchange (8 /XJ . which will handle many 
simultaneous users. 
2. We 've increased the free BYTEnet List
ings bulletin board to three lines. 
3. We're buying a laser printer to permit 
us to print listings clearly in less space 
than now required. 

We 're trying to make arrangements to 
make listings available in several disk for
mats but have nothing to announce ye t. 
Any disk copy services who are inter
ested in copying disks for BYTE should 
contact me. 

We 're also seeking people who will 
make BYTE listings available on elec
tronic bulletin boa rds in foreign 
countries. 

WHAT ABOUT MAGIC/L? 
After reading all about various languages 
in BYTE. J want to bring attention to a 
language that I have never seen men
tioned or advertised. The language. called 

IAG IC/L. is made by Loki Engineering 
Inc. o f Cambridge. Massachusetts. 
1AGIC/L is an extensible threaded inter

active compiler. It is an exceptionally good 
development language and includes an 
assembler hat is integrated into the high· 
!eve! environment and allows access to 
high-level code and data. This makes a lot 
o f sense. AG IC/L has a ful l range of er· 
ror reporting: when an undeclared rout ine 
or va riable is encountered duri ng compile. 
instead of aboning. a word is compiled 
that generates a run-tim error. and the 
system remains intac . MAGIC/L includes 
a logging facil ity that allows all input 
and/or output to be recorded on a d isk 
fi le. MAGI C/L also supports modu les. pre
compiled versions o f your routines: th is 
eliminates compi le time for tested and 
debugged rou ti nes. This only touches on 
some or the advantages that MAGICIL 
gives to programmers. 1\1\AGIC/L is ava il
able for S-DOS. CPIM-80. RT-I I. and 
U JX-68000 in var ious forma ts. I have 

(con1im1ed1 
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Solve i'ti "Wit1i a 
BayTech 

1nultiport controller 

' ' ~ • • t ' • •. . . . . . . . . 

Fifty easy-to-use models fov cost-effective, RS-232C 

serial port expansion. 

• Adapt your micro to industrial control and data 

acquisit ion applioations. 

• Add more terminals to 
your existing computer 
system. 
• Allow your compu ter to 
share or select printers. 
• Enable your computers 
to use the same data 
communication lines by 
multiplexing. 
• Simplify your network 
with any-device-to-any-device communication. 
These intelligent multiports feature many 
user-programmable functions and are ava ilable in 
5, 9, 12 and 18-port sizes, $279 to $1,795. 
Ca ll or write for complete details. 

BAY TECHNICAL ASSOCIATES, INC. 

800/523-2702 or 60 1/467-8231 
Highway 603, P.O. Box 387. Bay Sa in t Loui s. Miss iss ippi 39520 

Tr.lox: 910-333-1618 EasyLink: 13277-12 71 
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been using a version of MAGIC/Lon Digi
ta l Techniques· ...lbuchcom" equipment for 
a year now and find it indispensable. 
Perhaps a review of this p roduct is in 
order. 

S TA N C OPLA 

Philadelphia . PA 

Glenn Hartwig replies: 
Thank you fo r your interest. As it hap

pens, we recently received a review of 
MACIC/L and hope to be able to run it 
in the near future. 

ASCII TRANSFER 
To honor the country where I discovered 
it . let me present what I will ca ll the 
Morocco Principle: "To transfer an ASCII 
file from one computer to another. com
munications software is needed only in 

Sweet deals on memory and 

logic programmers 


Stand-alone, intelligent RS-232 units 
compatible with most computers or 
terminals; minimal or no inter[acing 
PROMPR0-8'" ... Programs virt~ally all 
+5V EPROMs, single-chip micros, and 
emulates EPROMs. ONLY 689.00 (128K 
RAM version) 
GANGPR0-8 1" • • • Programs 8 EE/ PROM 
at once (suppor1 most EPROM .) ONLY 
$995.00 
UV ERASERS .. . Stant at $49.95, and $97.50 
for timer versions. Production model $1'f9.95 
AND MORK! ... Call for more info on 
PALPRO, SHOOTER, PP7, XP, and requ ired 
options. Detailed literature and spec sh et!i 
available. IBM PC, Apple and other popular 
PC support. PA L u. a ICJ!:n.1c1td Widci11aik ofMM 

TOLL-FREE 1-800-EEt -PROM 
It's only Logical. _ 

LOGICAL DEVICES, INC. 
1321 .W. 65th Place • Fort Lauderdale, FL 33309 • (305) 974-0967 • TELEX: 383 142 
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the receiving computer." 
Testing was done using an IBM PC with 

the IBM Asynchronous Communications 
Package and an HP l 50 with DS /LI K. 
A Smart Cable joined the Ouadboard 
serial port of che IBM to the standard 
serial port of the HP. Separately. Dick 
Roberts established the link between 
Compaq and Apple computers. 

First. use the communications software 
to put the receiving com purer in a waicing 
state. Then use the operating system of the 
sending computer to route the desired file 
through the serial port For example: 

A> TYPE MYFILE.TXT>COM1 : 

Of course. the Morocco Principle saves 
time and money only if unidirectional 
transfer is sufficient. If not. communica
tions software is needed at both ends. 

PAUL·ANDRE D ESJ A RD I s 
Rabat. Morocco 

8 -BIT ASCII DRAFT STANDARD 
During 1984 . three draft 8-bi t character
set standards were developed for the Latin 
languages of western Europe and the 
western hemisphere with identical 8-bit 
code tables. The A SJ draft is called 8-bit 
ASCI I: the ECMA approved standard 
IECMA-94) and the ISO draft standard USO 
DIS 8859/ ll are called liltin Alphabet Nr I . 

This standard code table is the first 8-bit 
one intended to facilitate processing by 
computers (the o ld 1968 and 1977 ASCII 
standards are 7-bit standards). Each of the 
189 printing characters. inc luding space. are 
one byte. All accented letters are includ
ed as single bytes to facilitate processing 
by software. Eleven U.S. word-processing 
characters are also included. 

Because there is sufficient room in the 
8-bit code table for the characters most 
commonly used in these countries. there 
are no national or user options in the code 
table. unlike the old 7-b it ISO 646 stan
dard . Happily for the U.S .. the left-hand 
side is 7-bit ASCII. so the 8-biL standard 
is upward-compatible with the 7-bil ASCII 
standard. 

Software-application writers and ter
minal vendors should make plans for sup
port o f this standard. They should avoid 
using the eighth biL in ASCII data for o ther 
purposes. such as processing flags. pari
ty. e1c. Rather than inventing their own 
character sets. users should study this new 
standard to see if it will suffice. 

Tuble I is the A SllECMAl lSO 8-bit 
code table. The ANSI draft is out for public 
comment until July 14 . 1985. Copies of 

{COH/i1111ed) 
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$ 95* 

Dae Easy Gives You Seven Full Feature 
Accounting Modules In ASingle Integrated 
Package. Accounting software doesn' t have to be expensive to 
be the best. Dae Easy gives you a fu lly integrated accounting system 
with instant access to General Ledger, Accounts Receivable, Accounts 
Payable, Inventory, Purnhase Order, Billing and Forecasting. Imagine, 
you can generate over 300 reports from 80 different routines . ..all in 
a non copy-protected package. And, with Dae Easy you'l l get a hand
some slipcase binder wi th easy-to-follow documentation. Best of all , 
Dae Easy Accounti ng can be used to manage either service or 
product oriented businesses. 

Find out for yourself why Dae Easy is the fastest selling accoun ting 
package on the market. Compare Dae Easy's features against other 
packages costing thousands more. Then, order your Dae Easy Accounti ng 
by calling our toll free number or returning the coupon below. 

General Information Accounts Payable 
•Menu driven 
• Password protectioo 
• Ale C•'1:>1telty llmited only by disk space 
•Support rontr<'ICI avalln.l>le 

General Ledger 
• Unlimiled II oraccounts with multi- level 

acc01mting. unllmiled deparunenlti 
•3 Vear accounl his tory for CRT lnqulry• PCJ1dl &. pen •••lure LOcorr<et mlslakes 
wilhout reverse entries 

. . .
• Umque budgelmg roulme (~e Fore"'1Sl 1ng) 
• ~RT lra!WlcUon inquiry, unlimi ted 

ioum•I••-::;,i;:!~~'i.re~lrial tmlonce, financial 

Accounts Receivable 
•Open Invoice or ba~ lorward 
• 7 Custuml2ed columns for aging report 
•Unllmitt<:l 11 of customers 

·~:11\\~~~~l~~~nd directories with 

•Automollc Qnonce charges 


~ · p• ti"'~"""" ••
• Su •~ .r '" , ..-n~ 
•3 ear eustomcr istory for " of invokes,~ 
~res. co.sis. and profils 


.. Customlied text 00 .s:talcments 

· CM!•11ow analysis 
• Sales analys is 
•Au lomatlcsalesforec11$ting by customer. 
salesper.<on or CU$tomer twe 

Inventory 
· Supports average. last purchMe. 

and sumdard costins methods 
• Powerful physical inventory routines 
, Accepts any unit of """""'e like froc

tiollsldozenslgrossiliourslminutes, etc. 
•Autoinallc d1o1ngin1J ol co.sling meU1ods 
•Time and product inventory
•3 Year producl his tory in units, , II d fl 
~0 ars. cost. an pro ts 

• Automatk fotecast of fl roduct sales 
• Aulumatic p'ficing assfgnmcnts 
: ~~8t,';;!::'~~:rr~Too~,::; 11sort< 

• edlsn.lesl Ii 
~~;,~01 C<JSl/pro V 

·C~d: printing and up to 10 lnvokes 
paid per chc<k 

•Automaiic allocation of available 
casll to P•)'llbles

•Ve11dor dlrcciorlcs with sorHnH 
by vendor rode, name, or temlol')' 

: ~\?~~~for~~~stomi2ed columm 
~· II' •·'-I · h 'd'll• ••o ing """'$wit ., I erent sorts 

•3 Ve~r vei1dor hlotory lor CRT
lnqulry ond printing

• Flruclble l'"YtTIMI c.il<-mlar 
•Autom• t•c rorec..ting of purchases 
• Unlimlted 3llocations p<!T invoice 

Purchase 
Order 

• Usable fo r lnvtlUO')' 

and non·inventory 1teins 


•Allows Ull 10 99 line.< per 

• ~~~~~~~nt In 96 
• Purch."'e Older accepts generic 
disrounl""1reightllax""1insurantt 

• Purchn.•e Order occepts baek 

orders & relurns 


• Purchn.<e foumol 
· Automotlc inlerfoclng wilh 

Generol l..eclger, PAyables. and 

lnvmtory 

Billing 
•Invoicing on pl•l n or pre-pri nted 

lonn.< 
• Prints sales jom11al 
• Automalfc u~ating of comn'lil tcd 

products in mventOI')' 
•Abil ity to cu~tomlze lnvolce fnr 
re~ 

•Allc.ws rtturo cred It momo 
• lnterfat::es with Inventory. AccourU:s 

Re<:elv•ble and Gen.er~I l.ed8er 

Forecasting 
Unique program lhttt , u10111Mically
lorecast.s u:llng your 3 year histoiy 

• Fortcast rC\•enuc and ~xpen..-t;t: 

accounts 


•Porec:a5l •·endor purc:h"5CS
•F'orecHt customer sales, cost, 

Md profit by C\Jstomer or 

salesperson 


•~~~:~~n~,~~.'lem us.ige by •I 

• Fortcast by Same as last yc..ar, or 
'!O base Im m last year, o.r trond. 
or least square trend line on~lysis 
method 

Mlnlmllm H11rdwan.- R<>quin111cnt.s: 
IBM(PC\' ' · PC. XT llr A1)1 or o ther 
compoti iles. l~K memory. one 5'-'• 
DSDD noppy disk. 132 column prinler 
In coo1~tts"'<l mode, 80X24 CRT, 
~DOS2 , PC DOS1 2.0 or later. 

Trademill'k$ c,d lnlc:mational l.kui~ness 
Moci1ines. 1 1rm:l<mork of Micros.oil 
Corporation. 

Ef!fa/Accounting 

To Order Call Toll Free 

1-800-431-0800 

ASK FOR OPERATOR 18 

For More Info Call : 

(214) 458-0038 

r------ --- ----- - ------- ---- -------- -------- ---------~' <33 dac sortware. inc. 5580 Peterson, Suite 130 Dallas, TX 75240 I 

Take advantage of o ur specia l inlroduclory ofler by ordering Dae E.asy Accoun ting 
before July 31. 1985. Simply send in this coupon wilh your credit card number. 


money order or check for S49.95 plus $7.50 lor postage and handling. In Texas, add 

61/.% sales tax (S3.06). Ou ts ide U.S., add $17.50 for postage and handl ing. No C.0 .D. 

•Aller July 31, 1985. send $69.95 plus $7.50 for pos tage and handling 

( in Texas. add M .28 sales lax). · 


_ OIECK _ IONF.Y ORDER _ VIS,\ _ MA~TIJ«:ARD _ ,\ME.X 

M:counl No , ---------------- --F.xpm.-s _______ 
1 

N~rnc------------------------------ I 
I 

h~~'3oS ----------------------------- t 
Cll)'---------Starc _________ Zlp _________ I 

I 
Ptione --------- Sli::n.lhue -----------------~ I18 I 
30-Day Money Back Guarantee: dac software, incorporated provides a 30- day I 

I 
money back guarantee Uiat all claims and fea tures l isted in th is ad are true. I 

I 

~------ -- ------ - ------------------------------------~ 
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Floppiclene· 
Automation Facilities Corporation 

LETTERS 


It's a DirtyJob, 

But Everybody's 


Got To Do It. 

Al this very moment, magnetic oxides, dust and 
airborne pollutants are collecting on lhe surface of 
your drive's head. Sooner or later, thal dirty head is 
going to ignore or even ruin valuable information on 
your ffoppy disks. 

Fight Back with Floppiclene ·· 
Floppiclene's disposable wet/dry cleaning system 
can gently and safely remove all contaminants from 
your drive's head: Used as recommended, 
Floppidene can help win the war againsl costly 
down t ime and drive repairs. 

Floppiclene comes packaged in an airtight, vacuum
formed binder and contains a six month's supply of 
disposable cleaning disks, anti-static screenwipes 
and polishing cloths. Refills are available. 

Available in 3. 5, 5. 25 and 8 inch formats. 

Financial Plaza. 3916 St.ate Street, 

Santa Barbara, CA 93105, Tel. 805/687-7040 TLX 697IOI:l 

Inquiry 26 for End-Users. Inquiry 2 7 for DEALERS ONLY. 

Table I: 8-bil ASCH L£vel I. Nole: Co/u11111s 0-7. 8-9. a"d 10-15 are specified in 
dprANS X3.4- l98x. ANSI XJ .64-1979. and dpANS X3.134 .2-198x. respectively; 
they are shown for information 011/y. B!a11k code positio"s (double asterisks) are reserved 
for future sta11dardizalio11. Readers are advised again.st directly irnpleme11ti11g tfiis chart . 

•1!0 0 IO b lo b 0 0 

•• 0 0 0 0 I I I 

•• 0 0 I I 0 0 I 

•• 0 l 0 I 0 I 0 .... ..., 00 01 02 O! o• 05 0, 

0 0 a 0 ao N\Jl DlE .. 0 a p 

0 0 0 I Ol $OH DCl I I A Q . 
a 0 I 0 02 $TX OC2 . • a R • 
0 0 I I 03 n• DC] • ] c • ' 
0 l 0 0 O< !OT DC• ' • D T • 
0 I 0 I 05 ENO NAK ... 5 £ 0 . 
0 I I 0 "' ACK ''" 8 ' ~ v f 

0 I I I ., llfl ETB , Q w • 
I 0 0 0 01 BS CAN f I H • • 
I 0 0 I •• HT E.M > • I y I 

I a I a IQ LF SUB . ' J z J 

I 0 I I 11 VT EOC . ' • [ ' 
I I 0 0 12 FF FS < L \ I 

I I 0 I 13 CR GS - . "' ' .. 
I I I 0 l• LSI RS > N . . 
I I I l 15 LSO us I ? 0 - . 

to--CO GL CGOl 

l l 

I 0 

I 0 

I 0 

01 oa 

• .. 
• .. 
' 

.. 
I 

.. 
' '"" . N€L . ... . ESA . HTS 

' >ITJ 

' YTS 

{ PLO 

I PLU 

} RI 

- Sst 

DEL .... 
Cl 

l I I 

0 0 0 

0 l I 

l 0 I 

•• 10 ll 

tie$ 11111 t" 

POI I ! 

P02 I • 
srs .l ' 
CCH " 

, 

"'" ' ,. .... I 'EPA 'l .. . 
.. © I .. ! • 

CSI .. .. 
$T - "' 

osc ... '" ... ® ,,. 
APC - • 

I 

I l 

0 0 

I I 

" ll 

;. 0 

4 •• 6 

l 0 
-.: 0 

• ~ 

~ ·a· 

~ ~.:, 

t e 
t ~ 

e ~ 

E u 
i ii 
i y 

i "i fJ 

GA (Gl) 

I 

I 

I 

0 

u 

• 
~ 

• 
i 

• 
I .. 
' ••• 
• 
l 

i 
; 
i 

I 

l 

l 

I 

15 

~ 

1i 

•
• 
i 

~ 

a 
~.:, 

' • 
' ; 

; 

' 
"i 

BSR XJ .134.I (8-bit ASCII Structure and 
Rules) and BSR XJ .134-2 !8-bit ASCII Sup
plemental Multilingual Graphic Character 
Set) are available for S 15 each. along with 
a self-addressed mailing label. from X3 
Secretariat/CBEMA. 311 First St. NW. 
Wash ington. DC 20001 . 

THOMAS N. HASTINGS 

Maynard. MA 

DON'T SELL SOFTWARE. 
SELL AD SPACE 
I was recently talking to a rew friends 
about software piracy. As a resul t of this 
discussion. I began to see a possible 
method to realize profits from this par· 
ticular situation. First off. computer piracy 
occurs because software is copyable and 
almost any protection scheme is break
able_ The second reason is that many peo· 
pie are not will ing to buy a piece of soft· 
ware but. through various rational izations. 
justify themselves in obtaining copies of 
it . Finally. some software is actually over· 
priced and of low quality. so the customer 

1co111in11ed} 
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• • 
Ven-Tul's Half Card™ modem 
IS ID all the best computers. 

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 These 
Computers? 
Chances are you do. And if you're 
thinking of 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. 
Effortless Communication 
Each Half Card™comes with Crosstalk-XVI• 
communications software, by Microstuf. It's 
the easiest to 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 as The 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 Money 
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-XVI• software, retails for only $549. 

Rellablllty 
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 Can Buy the Half Card"' 
Anvwhere 
You can get the Half Card"' at ComputerFeatures 
land, Businessland, the Genra Group, • 1200/300 baud auto-dial, auto-answer. 
Entre Computer Centers, Macy's Computer Uses the industry standard ':i\T" 
Stores and other fine dealers nationwide. command set. 
Also from Ven-Tel: the 1200 Plus:" an• Runs with virtually all communications 
external modem and the PC Modem software, including Smartcom II and PC 
1200', .. an IBM internal with V.22 interTalk Ill and integrated packages such 
national capability. as Symphony and Framework. 


Includes Crosstalk-XVI'~ software. 

• On-board speaker and extra phone jack Effortless Communication for easy switching from voice 


to data mode. 

Selective tone or pulse dialing; 
 Ven-Tel Inc. 
full or half duplex. 2342 Walsh Avenue 

Automatic answer on any ring. 
 Santa Clara, CA 95051 

• True ring or busy signal detection. (408) 727-5721 

Ctoss!alk is a reglslered llademark of Microsluf, Inc. Smar1com II isa ltademuri< ol Hayes M!clooomputer Products. S~mphDlly is a trodemark ol Lotus Development Fn1mewor1< is a trademarl< ol AshlDO·Tate. 
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INSTANl~ES . •. BECAUSE T 
HOW MGST OF US NEED INFOR 
... IN~TLVI 

Homebase provlcles you Instant 
whole realm of databases. Just hit W. 
to freeze whatever software you're wo iiig In. 
and you're ready to find. insert or manlpulafe 
data. 

This Is much more than a simple cardfile or 
mini-database. You'll be able to set up your 
own templates. define parameters such as the 
length of a field, and do rapid key searches. 
You con have thousands of records In a data
base. And numerous databases on your menu. 

YOU NEED. 
fX7NelfUI set ol tools that wlll save VolJ time ond help 

Ion, schedule. colculate ond o whole IOI mclfe, All 
. • regeidless or !he $0ffv.ore vou're running! 

o few of the$& in some "desl<IOP" products , .• but nothing 
CIPPIOQChes the po.var ot Homebasel 

• lnttanl Databases • Qulclcle!m 'lermlnoI ( ovolloble 
• Phone Meuoge Pod 91/en when yoll're wo00ng In 
•Rolodex'" 	 onolhet piogram ) 
• Appointment Calendor • Autodloler 
• Calculotor 	 • rernplale Makflt' (for del!Qnlng 
•Notepad 	 vour own dotabases) 
• Time and Expense Diary • DOS 5el'Vlces 
• 	 Programmable Holkey {You • ROIOdex Catd Printer 

choo$8 the key that gets you • Malllng Label Prlnler 
lo your Homebase) • Data Traruter (between 

• 	 Elecflonlc Mall (os on databases or vour other 
automallc m ulH-toskl) sotlwo!e) 

• 	 fal;>let and Poges ( lor thole • CUI and Paste (great tar pvttlng 
things you oiwavs need to togethel on Electronic MoU 
took up) letter tho! combines o chunk of 

• 	 Alarm Clack (lncludlng Muslcol spfe(ldsheet. some teJCI from o 
Snooze Alarm) document and o few notes) 

• To-Oo Liii 
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EXCITEMENT IS BACK 
With the Electronic Mailbag of Your Dreams 

ELECTRONIC MAIL THAT TAKES CARE OF ITSELF . .. IN THE BACKGROUND 
(While you're running WordStor. lotus, dBase, o complier or whatever) 

wanted e lee1ronlc mall that could lake care of Itself whlle we were busy on the computer doing something else. 
qlways felt that there was something strange abOut having to play postman every time a piece of electronic moll was due. 
~always a c ase of loading up a communications package and either waiting for the mall or going out to fetch it. 

~. \V9've got it! And you can have it too. With HOMEB.b.SE. Electronic mall can arrive while you're worl<ing In another p ;ece of 
~. Up In the corner of your screen. a signal lets you know that there's Incoming mall. Vou can read lt as It comes In, If you 
\llCint. Or you can ignore it. and your mall wm automatically file Itself ... to be read at your leisure. 

When you're sending Electronic Mall. Its Just as easy. Once you've written a nd addressed your tatter. the rest is done for you. 
autcmatlcaUy. While you're back working fn another piece of software . 

• CHECK THE DIFFERENCE IN VALUE! 

ORDER YOUR COPY OF HOMEBASE TODAY! 
For VISA and MasterCard Orders Call Toll Free: 800-538·8157 Ext. 824 

In CA 800·672·3470 Ext. 824 
Call Mon.· Fri. 6 A.M. to 12 P.M., Sat. Ii Sun. 6 A.M. to 8 P.M. (P.S.T.) 

or fill in this ORDER FORM and enclose a check. money oraer or your 

VISA or MasterCard number. 


HOMEBASE is available for the IBM PC, XT and true compatibles 
$49.95 + $5 for shipping and handling· 

NAME -----~------~--~---~----~ 

TlTI..E----------------~~~~~~~~~-
COMPANYNAME ______ _______________~-

AOOOESS-~~~--~~~---~~~~~--~~~~~-

cnv - --- -----STATE ________ _ 2IP _____ 

HOMEPl-IONE( ----- ---WORKPHONE ( 

SEND TO: 


0 OiECK D MONEY ORDER 0 VIS<\ D MAS11!11CAAO Cod * --- ------- Etp, clato - 

WHY ARE YOU GETTING SO MUCH 
SOFIWARE FOR SUCH 
A SMALL PRICE? 

Amber Systems mokes tools for program
mers Including \/SI -The Window Mach1ne. 
We make mouse drivers, asynchronous d rivers 
and electronic mall packages for a number 
of companies. Now. we've decided to use 
these tools. plus some new ones that aren't 
yet on the market. to p roduce new concepts 
In software. Because we make the tools our
selves, our costs, and consequently yours. ore 
the lowest possible ... With never a compro
mise In quality. 

YESI Site llcenses are available tor 
companies . .. large and small. If you would 
like to order a single copy, now. to examine 
and show around your company, Its cost can 
be deducted. later on. from your site license. 

For further information on site licenses call 
408-996-1883. 

HOMEBASE 
Notepad 
Autodialer 
Appointment Calendar 
DOS Services 
Calculator 
Rolodex 
Rolodex Cord Printer 
Tables and Pages 
Alarm Clock 
Template Maker 
Instant Databases 
Data Tro nsfer 
Cut and Paste 
Programmable HotKey 
Phone Message Pad 
Time and Expense Diary 
To-do List 
Electronic Mail 
Qulckterm Terminal 
Malling Label Printer 

$49.95 I 

SIDEKICK 
Notepad 
Autodialer 
Calendar 
Calculator 
ASCII Tobie 
Rolodex 

$49.95 

POLY WINDOWS 
Notepad 

Keyboard Macros 

Calendar 

Calculator 

Game 

Alarm 

Fi le Cards 


$1'9.95 
$49.95 

SPOTLIGHT 
Notepad 
Calendar 
DOS Services 
Calculator 
Rolodex 
File Cords 

IO-clay lftOM'\"back guaranlwel A\'\35:12 
AMBER SYSTEMS, INC. 
1171 s. Saratogo.Sunn'{llOle Road

' CO!ltomlo 1esldent•odd 6t. iolest<D<.0u1sld&U.S. p490seOdCIS15. CN>ci<smusl be0'1o US.bonlcona 111 US. dollOn. SOOy, no 
San Jose. CA 95129 

for daolGI ond ~t lic:Mso Wo<mo!lo<I. coll 406 990-1883. !)VIE 
C.0.0. "' pur<:tima O!dats. 
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Inquiry 295 

To get alot Sure, you could~~~~~ 
package to change type 

Out0 11i0Uf sizes, anothe: tocreatefJ , fonts, and still another 

Prl.nter. 11i0U 0r ;~~~i~~~~:7~~:
' :J · simple program to 

needa lot of Print::::.. 
programs, 1t·• loaded. 

right? 
1 

I"'~~ 

B!:.I SoftStylEf 
Sof1S tyle. Inc 7192 Kalanianaole Hwy Suite 205 
Honolulu. Hawau96825 Phone (800) 367-5600 

!!!:.I 
!.JEl 

$6995 Ennancesover 30001mamx prio1ers.1oc lud 1ng 
Epson an Ok1da1a IBM PC or compa11ble 

LETTERS 


may not feel that in buying a piece of soft
ware he is getting his money·s worth. This 
is our problem. If we assume that software 
piracy wil l always exist. that friends will 
pass along software to friends. then how 
can money be made in the software 
market where piracy steals away profits? 

Most software can be either considered 
entertainment or tools. For the purposes 
of my proposit ion. rm only going to con· 
sider entertainment software (games). A 
certain game has a rather speci fic au
dience: The user has a specific machine 
(possibly specific hardwarel and can 
reasonably be assumed to be of a certain 
age and socioeconomic class-a very 
specific market of users. Here is the pro
posal : Since a piece of software can be 
assumed to attract these users of a 
specific group. there is a natural group
ing to which advertising could be aimed. 
I am suggesting that instead of selling the 
entertainment to the user. sell the ex
posure of the program to advertisers and 
distribute the programs freely. 

What I am saying is. model the enter
tainment software d istribut ion after other 
forms of entertainment. i.e.. telev ision. 
Television does not sel l the entertainment 
to its viewers (except examples like movie 
channels). it sells a captive audience to the 
advertisers and thus turns a profit. I 
believe that the same principle could be 
appl ied to game software. though in a 
more discreet manner. So develop the 
program. make it basically self-explana
tory. and sell advertising within the pro
gram. Also. si nce software is notoriously 
hard to modify. the ads would easily be 
carried throughout the entire distribution 
o f the game. Methods of implementing 
this wou ld be to include things like bi ll· 
boards on some game screens. maybe a 
full-screen ad that appears when the game 
is paused. ads at the beginning and end 
of a game. and other visible but nonintru
sive advertising. In this manner. the game 
would stil l retain all of its lure and glitter. 
bu t other elements conveying the adver
tising message wou ld be included. 

So. I am suggesting that there is a way 
to make a profit and utilize a problem that 
is currently plagu ing the software industry. 

EDWARD D EAN TATE. IR. 
Seaford. VA 

WHY THE RESTRICTIONS? 

I wou ld like to ask the software manufac

turers why unprotected software has more 

severe restrictions put on its use than does 

copy-protected software. A typical copy· 

protected software license says something 


(co11ti11ued1 
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LEITERS 


like .. You may physically transfer the pro
gram from one computer to another. pro
vided the program is used on only one 
computer at a time:· while the license for 
an unprotected program says something 
like ··rhis program may be used by only 
one user on one machine and may not be 
transferred .'" 

The difference between these two atti
tudes can be seen in the following exam-

p ie. Suppose I buy an unprotected copy 
of ClicheWriter. and I spend about two 
hou rs a day writing with it. When /"m 
finished. the program must go back into 
the box . If I want to work at home. I have 
to buy another license. II my secretary 
wants to use the program. she has to buy 
a copy. If the guy down the hall wants to 
use it. ditto. Let's say all these things hap
pen so that together we pay for four 

Data Defenders by Ring 
King. They're the finest quality 
protection you can buy for the 
information you have stored 
on 5%" mini-diskettes and 
printout. 

The Ring King 070 Tray holds 
70 mini-diskettes in a tough 
copolymer shell with security 
lock. The Ring King Flip File II 
binder holds 2e mini-diskettes 
and converts to a desktop 
index. Ring King Looseleaf Files 
are punched to fit standard 3

ring binders. Ring King Data 
Binders hold up to B"of 9V2'' x 
11 " or 14~e" x 11 " unburst 
printout. 

Ask for Ring King Data Defen
ders at your computer supply 
dealer. Or send for our free, full
color catalog of computer sup
port products. \Xhite Ring King 
Visibles, Inc., 221 O Second Ave
nue, P.O. Box 599, Muscatine, 
Iowa 52761 . For customer serv
ice. phone 1800) 553-9647, in 
Iowa (319) 263-8144. 

ClicheWriter licenses. Meanwhile. my com
petitor down the street buys a protected 
copy of WordyPlatitude. He uses it for two 
hou rs. lends it to his secretary for a few 
more hours. then to rhe guy down the hall. 
then takes it home to teach his kid. Both 
programs have been used the same total 
amount. by several users on several 
machines (though only one at a timel. Yet. 
to avoid being branded pirates and 
criminals. the users of the unprotected 
program have spent four times as much. 

The question is. Why do the makers of 
unprotected software trust users not to 
copy and distribute the program. yet not 
trust or allow them to use it by one per
son on one machine at a lime? Some pro
grams are used many hours a day. but 
others are used on ly for an hour or two 
once a week. Why can the protected ones 
be freely passed around while the unpro
tected ones can't? Why must someone 
who uses a program for an hour a day pay 
the same license fee as someone who 
uses it eight hours a day? Why can't the 
program be licensed tor use eight hours 
a day. regardless of whether that means 
eight people at an hour each or one 
person at eight hours? 

Let's say you want to buy a copy or 
AlphaBetsy. that new program that alpha
betizes the Christmas card list you typed 
at random into your word processor. Now 
th is program takes only five minutes to do 
its stuff. If it's copy-protected. chances are 
you will be allowed to lend it to all your 
friends to alphabetize their Christmas card 
lists. too. and as a result they may help you 
pay the SIOO it costs. Yet. if the program 
is unprotected. you will no doubt be 
threatened with immediate violent death 
if you lend it to anyone. But then. will you 
want to pay SIOO for five minutes· use 
every few months? 

Perhaps software manufacturers should 
think about just what it is they are licens· 
ing. Does the license permit. say. eight 
hours· use a day without regard to who 
does the using on what equipment. o r 
does it permi t only the use one person 
can make of it? And if eight hours' a day 
usage is permitted. what about four peo· 
pie using it simulfaneousl!i ror two hours? 
Isn't that the very same net use as one 
user on one machine for eight hours? Or 
is the manufacturers· attitude one of "Hey. 
ii you can use it all day. great. II not. that"s 
your tough luck" ? 

I would appreciate some answers to 
these questions from some software 
manufacturers. 

ROBERT HARRI S 

Corona. CA • 
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.\lt·a ning ful dialu~ut· . 'I here are two 
programs from [jjM that can great! 

A review of the IBM Personal Computer Fmnily. Vol . 2 o. 2 

improve the qualil of our running 
dialogue with computers. The ar e th 
113M EZ-V Runtime Facility and th 
IBM EZ-V D v lopment Facility. 

Think of th Z· · Runtim Fa-
ii ity a a mediator in yow· IBM PC 
onver ali on . IL handle the exchange 

of com mand and information b -
twe n y u and y w· application pro
gram throuah pr defined er en . IL 
can crive you a single consistent inter
fa ce with application written in a vari
ety of languag . 

In hort. th EZ-V Runtime Fa
ci lit •lets ou concentrate on the esse n
tial 'of th jol you·1 doing. 

EZ·VU 
Runtime Facility

-'-"-........--"
EZ· 
IA" •lopmc-nt F.icility 

A quantum Imp. peaking ol' tech
nolog i a l ad an , IBM Per ona l 
Computer Profess ional f+'ORTRA I 
repre' enls a quanttm1 I•ap forward in 
FDRTHAN tor micmcomputer . 

(l's a full AN 1-7 implementation 
' ith · nhancemen U1at ol'fer an un-

Application ma11agemenl, pl'ogram 
cleveloµm. eril , and commu11ical ion.~ 
soflwa/'e from IBM . .'ee nexl pa,ge for 
IBM PC elwork SNA 32 o t.inula
lion Program sl()fy . 

If you r job i program develop
ment. the IBM EZ- D clopment 
Fa ility can I elp you \ ril m nu
dri'' n application ·-or re i e ' i. l
ing on - that arc both ophi ticated 
and ea y lo use. ll incorpor·a te a 
creen cl s ign tool that work through 

the fun tio1 k on vour· IBM Per
ona! omputei: o Lher arc no p 

cial codes and commru1ds lo low dow11 
•our· de ign work. EZ- also helps 

make fasl work of le ting ml r i i11g 
your reen de igns. 

'Pwo add itional point . Both of 
U1e , EZ- Li progr~uns benefit from 
year of u ce b imilar dialogue 
manaf::,rem nl pro,.,rarn in IBM ho ·t 
M .VM. and V Eop rating nvir n
m nt . And both run w1der the IBM 
1bp\li w program. which allow ou to 
run a munberof ortwa1· applications 
concurrent! . 



usual combination of speed and ac-
u rac . ptimization techniques and 

reatm· uch as a ru11 symbolic inter
acli ve debug facility ar imilar to 
those usually foWld onl in IBM VS 
FORTRAN and other mainframe 
FORTRA compilers. 

You can u e IBM PC Prolessional 
FORTRA to work on large or small 
host pmgrams and to recompile exist
ing FORTRA program - or sec
tions of Lho e programs- to run on 
your IBM Personal Compute1: lfsabil
it lo handle arrays larger than &IKB 
give ' you the equivalent of mainframe 
capability on a per onal computer. 

nd IBM PC Profe ional FOR
TRAN was de igned for IBM b Ryan

lcF'arland orporation to help you 
tak ru11 advantage of other IBM Per
ona! omput r software, such as the 

IBM Personal Computer Engin ' -r
incr/ 'cientific erie ·graphics develop· 
ment tool . 

Make that "quantwn leaps.'· 

!\ 

Hitld1·n talent. Think of Lhe many en
tertaining and useful programming 
idea that mu l exist out then:! but 
never find their way to markel. 

IBM Mainfram@ 
Communication Assistant 

The IBM D fr clory of 
personally developed ol'Lware 
gives you direct access to ome 
of that hidden ta l nl. lrs a ata
log of unique J)rugrams devel
oped b indivi ual for th IBM 
Personal Computer Family. 

Programs li sted in th 
D frcctor y s II for as liltl as 
. 14·.95 . They cover a wide range of 
interests. from entertainment and 
education to per onal produ tivity 
and bu ·ine applicalio11s. 

Each progmm in the Dfrectm·y 
has a full description that includes 
s stem l'equirements a11d illustra
tion or color photos of repre entative 
screens. Programs ma b, ordered by 
mail or through a toll-fr 'e Lelephon 
munbe1: 

'lo subscr ibe lo ll w Directory. 
call 800-IBM-PCS\\ '. 
The· la."t word . Or perhaps we hould 
;a~ th last word Lo date. The n-w IBM 
DO 1echnica l Ref r nee manual con
Lain ju taboul ve1· thing you·d want 
Lok now about the I B •I Disk Opemti ng 

ystem Ver ion :~.I and previous ver
sions:.2.l and ~.I). 

Thats not to say that nm im
provem nts and inlonnalion wo11·t ap
pear in the future. The will. and you'll 
be kept abreast of such developments. 
An update information service is in
luded in the manual 's pur ·ha 'e pri ,_ 

So ou'll always have the last 
word. 

. •ti~Systetn0Disk .~ ..fcreoce
'fechniou _. 

pdale<l uersion.s of lh ' DO. · 'fec/111.i
cal Referen e manual and lhe Direc
tory uf Personally /)aeloped Soft
ware/mm IBM. 

Clos(• conm•ct ions. Th IBM P F'am· 
il has alwa s included hardware and 
sortware lo help you keep in close 
touch with imporla11lconta t . 

La. t y ar·s announ · m nt or the 
IBM PC Network. for instance. was an 
important 111ilesto11e i11 ·onm1unica
tion runong lhe inuncd iat famil . . It 
gives you an eas, 1 wa: to share inlonna
tion and hard\ are re ources li ke 
printers and disk stomge de ices. 

Then': are two recent I BM corn
mu n ication oftware product that 
extend those IB I PC Family connec
tions even furlhe1: The make iL possi
ble for you to work dir ctl with data 
stored on an IBM ho t compute1: lo 
co1runu11icale from one network to 1:1n
othe1: and to do an ev; n wider range of 
your daily busine over the m;w PC 
Network. 
Ho:-ol l'o1111111mil·•1lio11s . The IBM PC 

twork I A .'tn1 1..:mulalion Pro
gram. for example, allm\ your IB~I 
Personal Computer to communicate 
wil11 an IBMho 'l ·ystem through telc
omrnuni alion · line . 

Broaden your IHfW PC cw11tecl,-u11 s 
wilh cum111w1ical ions software 
from IBM. 



)h11 lhPn ha di
recl acce. s lo lhe data 
a nd program on th 
ho ·t o n1puter. 'o if 
you're working on a 
bran ·h-orrice qua1terl re
port. you no longer have to 
wait,,hilee "Cntial dala from 
a headqua rl ' r· computer is 
sent Lo you and copied for . ow· 
u "C. There's also a redirector 
run Lion that allows you to place 
the data on a file erver for dis
lribution Lo other tation on ow· 
IU~I PC Network. . 

In ad lition. when the program i 
in tallf·d on an IBM Pei onal Com
puter in a n IBM PC Network. that PC 
c<1 11 a ·t as a communication °aleway 
for other rn ·rnbers of th am network. 
If n1t>mbt•r ' of a network n cl t 
comnnm ica lt> with rno1· than 
one IBM host computer - or . .with dirt't>1·e11L application on . . : ~ . . : ~ : ·. 
th<" same host-multiple gate
way · ca n be attached to a sin
gle IBM PC Network . 

And an IBM PC with th 
IBM PC etwork ' N :iro 

talled can still be used as a networkEmulation Program in :::-r..""'"'""""""'""""""""""""'""'""'""'"'"""""••••••L.i 
station doing standard PC work. 

You could . lc)r in Lance. use your· 
IBM PC to Cl'('al(" a dala sel on a ho t 
:y tm1 . Yim could a l o create a w rd 
pmc1•ssing project on . our IHM PC 
using Di pla. \\rite:~ ~ switching easil. 
back and l(wth bet\\ een them withoul 
tl'rminating cilhr l' <' ion. The IBM 
PC d \HWk 'N :t270 L::mulation PJ"O
gram ·1 bm a llm\Syou lo l1 -ansfergraph
ic · printing job · ff'()m the ho t lo an 
IB ~ I PC \\ ilh a g raphi c printer 

<1 tl.aclu·d. 
Staiul-alorH' a~,.;i s h111(· 1·. Th re's a new 
add itinn Lo tlw IBM /\ i Lant erie lo 
lwlp ha ndlr· ·Land-alone ommunica
lions lw lwl'en your !RM Per ona l 
ConrpuLPr a11d a hosl machin or an
otlwr IBM PPr ..·ona I Compule1~ IBM 
1\lainfranw Communication i Lant 
so fl\1 are in clud • a :i(OJ a nd 
:t2711/7B/71J tPrrninal Plln1lato1·fo r you r 
IB~I PC. plu · a ·pl of ho Lcomputer 
support programs ror VM/CM and 
.\IVS/ TSO sy tcms. 

~ l a infrauu: Communication s
sista111 has Llw s·unP <'asy mPnu truc
lun· as othrr mPmbc' rs of the ' Si Lant 
. 'prir•s .. uch us \\<riling . si tant and 
l'la1111 i11g ;\ ·si ·ta11l. And it orfer a 
mm1IH' f'l>f urnr ·ual foalure lo implify 
your t·or11111unicalio11s work. 
. IL can. or t·orn· e. speed il y tran 
fpr l'il t•s l>C'l\\PPll hot and PC lor PC 

and P '). AftPr ycm've work >d with the 
ho t l'ilP. 1\lainframP 'ommuni ation 
A ·i tanl lcl you tran fer only the 
hanges you've made-rather than the 

entire fil e- back to the host ompute1: 
And.asamemberofth Assi tant 

' pr ie ·. Mainrramr 'ommuni alion 
A'"i Lant a llow "you to inlegr-at main
rrame database information into Fil
ing A ·i Uinl rile . You're th n able to 
tra n fer tha in formalion to other 
members or the Assi tanl rie ,. av
ing the Lirne and <'l'l(JJt of reentering 
data that has bPerr stor·ed on a main
frame compute•: 

• J.i.,ll ow lhf' pmp1·1· insta llation in lruction in 
U1P IBl\1 PC "1·llrn1·k :tc!70 1-:mulalinn Pmgram 
doc:umcr1lation for Displ ayWri tc:~ 

I B '/ Quiei writer® Pl'in.ler offers advanced prinler lechnology and Lmusually 
low opetaling noise level. 'hown with sample of leller-qualily printing. 

vancecl as the computers it serves. If 
ver atile, compact, remarkabl quiet. 
and produces work that might mak 
peopl think you'vegot a printing pre 
in the back room. 

In thi case. th park behind the 
r volution is a ne' method of re istive 
ribbon. non-impact printing devel
oped by I BM. The 'Quietwriter" 
Printer replaces print lement or 
hamrner that trike the page with a 
unique 1:nulti-layer .ribbon and prin~ 
mechan1 m that vrrtually ' pamt 
character on th paper: 

As a result, the "Quietwrit r ' ' 
Printer produces uperb, letter-qual
ity printing on a variet or paper and 
in a wid range or type st les. To 
chamre type tyles you just unplug one 
!Ont modul and plug in anoth 1: And 
becau e th "Quietwrit r" ' Print r 
an accommodate two font modules, 

you can ha e two t pe t ·le online at 
once. 

TIP "Quietwriler· ' Printer a l o 
a!lows you to produce a wide array of 
charactergraphi ' ith r paratel or 
lo highlight reports and corr 
pondence. 



--------

available [mm participatiJ1g u -
Lhorized IBM Per onal Com
put r Dealer either b rore or 
after our ri ai nal wa l'I anty 
expir . 

\'Xe've got you covered 

TheDeaii!r 
Senn Option 
poo:c1:S )Qll'
IBM .Pl!nonal 
~ 
im-e!llrleR 

lllM 

t 

In addition t<jl sparina you 
the complications of arranging 
for the job to bedoneaftersom -
thing has gon- wronc:r. a Dealer 

rvic ption a· ur , you ol' 
fir L-rate work. lBM P~r oua l 

omputer Dea ler have rull 
time. IBM-trained and aulhor
iz d chnician on taff a well 
a directacce to lB Itechnical 
experts who can help with un
u ual or ·ompl questions. 

n IBM D al r er ice p
tion also covet a coup! of irn
portant additi onal continc:re n
cies. If you move. your ser ice 
coverage can b honor d by a 
participating uthorized I BM 
Personal Computer Dea ler in 
your n w location. And if you 
hould decide to ell our IBM 

P rsonal ompuler product. 
your Deal r ervice Option ma 
be lran forr d to th nm owne1: 

•,_ 
' -

If you occasionall sit 
frozen while cr 'e11 aftel' s ·reen of 
inrormation rolls b too fast to r ad. 
ta ke h art. Th re· more than on way 
lo stop that cascade of data and iew 
one creenfulata time. 

\Vh n Ii Ling Lh directory of a 
diskette or fixed di k. Lhe conunand 
DIRIP will do the trick. fter Cini hin" 
with on er en. pr an kc. to bring 
up the nex t. 

To slow down tJ1e Ii ting of a text 
file, you could use th CTL/N .M 
LO I keys, but that i11volves k eping 

, both hand on th ke boa rd and an y 
\ 

1on the · reen. 
Instead. check om· 00 dire -

toryli tingtomake w·e th 00 utility 
p1·ogram M RE. M i available . 
Then .. al Lhe 00 promptA>. typ th 
command line MOBE < fil enam anrl 
press Pnte1: 

NOTE : be areful Lou c ·« .. and 
nol .. > ..: iryou enlel' the WJ'Ol10' one. 
ynu"ll destroy youl' lexl fil . 

To ie\ a £ile called PC-WRITE. 
OOC. [or xample. enter M R E<PC 
WRITE.DOC. That will list a single 
page of texton yow· c1·een and di play 
the m ·age -MORE-. Again. pre 

ke to view n 'X L ·reen. 
Voil a. perfect control. 

Than ks ror U1 is Lip to Chuck I larri11"lon of the 
ALlwns. Ohio. area IU~I PC Users Club. 

Thnnksalso-11nd apologies foromilting a nole 
or credi t in the last i ueof Read011f.y- toEd 
'mucklr r of lhc Bedu11do Hench. Cal ilornia. 

G1 ..aler ou th Ba Usrd,l'Oup for hi s lipahoul 
setting scr en colors. 

For more i11lul'lnalion about IBi\1 
l'crsomil Computer 1wnducts 
discu edinlhi sis ueor RcudOnlJ" 
sec your i\ulhori1,ed IBi\l Pe1·so11al 
Com1 uler Dea le1·01· IB~ l Product 
Ce111<~ r : 'fo !Pa rn where. call 
800-·l- i.7 · •l.700. In Alaska and Hawaii 
800-•l"t 7 -0890. 

e 1 1m.~ l 11li•l ' U l~'l1111nl ICu:<.inrss \Jor-hi111':'i:( :.,rp(u'nli1n1 
l .&t1l1 • ' fra111pdinriwl1•r l it'1 · n~"ll l b~ J luhhl1·~ ln{'.• :.:..A. 

nd il doe all of this ver . ery 
quiet! . At SO dB. lhe IBM ··Quietwril
r· ' Print •r* make le noi e \ bile 

printing than man printer make 
' hile idling. That mean you an put 
Lh • ··Qui Lwriler'· Printer wherever 
iL"s most convenient: it won't di turb 
either yolU' telephon onversations or 
your train of thoughl. 
UncunH'ntional nhilil y, IBM also 
makesconventional print ···t hnolog 
eem an thing but conventional. 

on icier lh IBM \l he lpri.nte1:* 
for e arnpl . Its printwheel is designed 
to provide harp, lear I tter-qualit 
printing even after million of impres
ions. And tJ I rintwheel is eas to 

change, which is important becau e 
there's a election or over 500 print
wheels to choose from . The Whe •1
print r ' landard featu re also in
clude both automatic beet feed and 
continuous forms feed-optiona l on 
man oLh •r pri nte1 s. 

The Whe •lprinl r i reliabl 
enough to Lake on high-volume office 
work. IL even work \ iLh Lwo Lypes of 
ribbon to uit the requir ments of 
differentl. pe ofjob . Theresa ' ingl ,_ 
trike ril hon for fini heel report 01· 

correspondence. For more routine 
job lik pur ha ord r or internal 
memos. you can use a longer la ting. 
lower co trnulti- trik ribbon. 

The Wheelprinter ha equally im
press i e qua lifications as a home 
printe1: To begin ' ith. ifs remarkably 
ea to u e. ~l h Wheel printer· inte
grated paper path provides reliable 
cut-sheet printing and allows it to do 
much raster work than you might ex
pect fmm a 25cp printer. And its 
acoustical! engineered cover makes 
the Wh elprinter an exceptional!. 
quiet impact pl'inl:e1: 

Maybe "conventiona l"' isn't the 
right word al al I. 

•These are just two of the various printers 
available from llJM fo!"lhe 113M Personul Com· 
puter Fami I . 

Exln1 a llt>nliou . Even the be t quip
m nt. om ti11es need a little tra 
attention. n I BM Deal -r Servi e Op
tion can provide it. It aivcs you 
tended service coverage for IBM 
Personal omputer products. and is 

~: =i~~ 
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FEEDBACK 

Leaks Like a Sieve 

we·ve often called benchmarks a "can of 
worms:· and the little critters slithered out 
of che humus to terrorize us aga in in the 
wake of our review of True BASIC ("'True 
BASIC by G. Michael Vose. May BYTE. 
page 279). One reader wrote to say the 
algorithm is wrong (it isn't as explained 
below). while a couple of others wrote to 
ask why we persist in using GOTOs in 
benchmarks of a language that has con
structs that al low you to avoid them. All 
this reexamination of our infamous Sieve 
helped us discover some problems. in· 
eluding a false impression created by the 
review's benchmark table and accompany
ing graph. tha t need explanation. 

The BASIC Sieve benchmark is a single 
iteration o f the algorithm o find prime 
numbers between 3 and 14003. The 
Pascal Sieve benchmark. however. ex· 
ecutes 10 iterations or the same algorithm. 
Our review implies that True BASIC is near
ly as fast as Turbo Pascal at executing the 
Sieve when it is in fact substantially slower. 
Turbo Pascal's sluggish performance in the 
Calcu lations benchmark is an indication 
that its compiler may optimize the code 
it generates for the Sieve. 

BYTE began using single-iteration ver· 
sions of the Sieve for system benchmarks 
(which were all written in BASIC) in con· 
junction with our review or the IBM PC ("A 
Closer Look at the IBM Personal Com
puter"' by Gregg Williams. January 1982. 
page 36.) At the same time. we modified 
the original Sieve l'A High-Level Language 
Benchmark"' by Jim Gilbreath. September 
1981 . page 180) from 8190 passes to 7000 
to accommodate the small memory avail
able on many of the 8-bit machines to 
which the PC was compared. We"ve been 
consistent with this BASIC benchmarking 
scheme for system reviews since then. 

The queries about unstructured versus 
structured versions of the Sieve in BASIC 
raise a valid and interesting point-namely. 
does structure affect the performance of 
the algorithm? The answer. in the case of 
True BASIC. is no-the difference in execu
tion time of the structu red version of the 
benchmark (see listing ll was a 0.4 sec· 
ond. or l .8 percent. decrease. We pur-

Listing I: A s!rucl1ffed version of !{re Sieve bencfmtark. without GOTOs. wrille~1 in True 
BASIC 

LET startime"' time 
LET s1:ze"' 7000 
DIM llags(7000) 
PRINT " Start One Iteration" 
LET counl=O 
FOR i"' 1 to si:ze 

LET llags(i) = 1 
NEXT i 
FOR i "' 1 to size 

IF 	nags(i) < > o then 

LET prime= i + i + 3 

LET k"'i +prime 

DO while k < "'size 


LET flags(k)"' 0 
LET k=k+prime 


LOOP 

LET count"' count+ 1 


END IF 
NEXT ; 
PRINT "Done: " ;counl;"' Primes Found" 
LET finishtime= time 
PAINT finishtime - startime;" seconds" 
END 

List ing 2: T{1e accurac!I benchmarks in lwo sligftll!I different versions. Using Y= Y" 2 
yields different res111ls 1f1a11 wmpuli11g Y= Y•Y. (In Microsofl BASIC. X and Y must be 
declared do1ib/e precision.) 

(a) 	 (b) 

LET x = 1.0000001 LET X"' 1.0000001 
LET Y"'X LET Y>=X 
FOR i= 1 to 27 FOR i "' 1 to 27 

LET Y"'Y"Y LET y=y·y 
NEXT i NEXT i 
PRINT y PRINT y 
PRINT x·(2'27) PRINT x-{2"27) 
END END 

posely ran the benchmark with GOTOs to 
maintain consistency among BASIC ver
ions of the test 1so that we'd be compar

ing appl.es to apples). but the readers who 
took us to task for not asking if there might 
be a better way have a legitimate gripe. 

Digressing a moment from the Sieve. an
other reader suggests we adopt an ac
curacy benchmark. Adapted from a dis

cussion of numeric precision in the April 
1984 issue of Scientific American !'"Computer 
Recreations.. by Fred Gruenberger. page 
191. his suggested benchmark appears in 
listing 2 and its results in table I. We like 
its brevity and simplicity and inv ite your 
comments as to its usefulness. 

Back to the Sieve. the most recent 
(COHllnued) 
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Complete S ystems 

FIXES & UPDATES 

PRICE GUARANTEE 
Wt a1 Mldl'ltsl Micro quarantee Iha! W4!I cao sa..t yilu up 10 
49'lb or lllO!e on l'tll' l)llrcllase o1 new !Ully warrooteecl 
"""ltrnenl •nd SU,pjllie:s. AAd W4!I wil sllll g~ YO<l lriendty, 
aull!OllS service. Can ioo.y •nd s.a .. Willl COfllld<ncel 

brother 
printer'• give you all lhe 

{eature11 ofa leeier quality 
~Wiand more with . ..HR·15XL 

Prln~/::lcage $ 2 7 5 SAVE 
Thi HR· ISXL aiwl you D~ prlnllna Ind lddod altrlci[<r1$ 
such 11 l~t reilri!lfriO,rtd prwitl~ a'ttadWle Clll Shlol fledlf and 
Che ~ llniltw lleyOOMd allldment Your 
Complei. BROTHER Line • • • Us! Price 
HR·IO (12CPS)................. . ....... .sm . SCALU 
HR·t5XL117 Cl'$. 13.5" ca"lage, 3k BIJffer) •.••• 599 . SCAl.lS 
HR·15 & HR·l5XLKeyboard AlladwMnl ... .. • 200 ..SCAllS 
HR·25 {23 C1)IS. 16.5" Cltriage, 3k lkJller) ..... 895 ••SCAl.l.$ 
HR·35 (32 cps, 16..5" cauiaDe. 71( Duffer.••••• • 1245 ..SCAl.l.$ 
BtOllllr 2024 (HIO CllS, 24 jiln head, NLO ~I 1495 ..SCALlS 

Don't epend a; fortune to own lhe world's 

moal popular printer • •• -~·~WI ~ W?'s»c,. 

~SON~ 

LX·80 Unbelievable Savings 
The ntw EPSOH LX·80 prillls smoothly w.l quillUy au $0t9CIOI I00 
qis With 1IMI supelb near letter quality made and lull graplOc 
capabititlts as $land=ccmspondenct wtll be ltt1ef perfect 

~-:~:S~a•~~,~~lej:1Mlace ~1t~~ 
switch Mleclalilt ll1d 1IMI LX·80 C01111$ wtlh E~ 1.-1 1 ~~r 
warranty. Friction feed iS standard illld an ~Uooal lracta leod II 
l'taifabM. let 1111 EPSON LX-80 prim y...r nut buSfne&S lettlr Of 

ieport. Your 
Complete EPSON Line • • • Ust Price 
LX·80 (100 GP' NOl Mode, 80 Col.).. • • • • • . 349 .. SCALLS 
RX· IOO {100 CJJS. 136 Cof,) ••. . ..• , .. .. . .. 895 ..• $CALLS 
FX-8o+(160 cps, BO Col. 2k 81111111) .. .. .. • • 699 .. SCALLS 
FX· 100-li160 cpe, 136 Col. 2k Buffer) .. .. • . 11119 ... $CAI.LS 
LO·tSOO (200 cps. NLO Modt, 136 Col.) ......1395... $CALLS 

SANYO 
Free Software I~!i!ii;-

Prices suo1ect to change and type errors 

:IC FREE CARD USE ·•Call Today! 
Information - Ordering
1·800-423·821 5 
In Ohio 1·800-321·7731 

CUSTOMER SERVICE 15131 663-4992 
CASH PRICES Catt Clleck, Money Orders, VISA ot MC 

COOs (Md SS) AMEX fMj 4'11>) POcS (Md 5'1111 

MldWt lt Mlue~Ptrlph1ral 1 
40rvrs1on of lntolel. Inc .) 
135 Sooth Spnngf1eld SI 

SI Pru1s, OhitO .1!13072 

14 BYTE • AUGUST 1985 

Thble I: Tf1e results of runs of Ifie accuracy benchmark of listing 2. Tfte correct value Iwith 
I0-digil precision) is 6 7 4 5 30.4 707 . 

a = Y=Y'2 b = Y=Y·Y 

y x 

Microsoft(a) 8850273 65536 
True BASIC(a) 674530.431654 674530.570667 
Better BASIC( a) 674023.631 674530.4704 

Microsoft(b) 674530.470612035 65536 
True BASIC(b) 674530.431654 67 4530.570667 
BetterBASIC(b) 674492.751149 67 4530.4 70738 

Listi ng 3: T(re Siew algorilfrm with co1mne11ts. 

800 SIZE= 7000 
820 DIM FLAGS{7001) 

;set number ol odd numbers to examine 
;dimension the primes-flag array 

830 PRINT "start one iteration'" 
840 COUNT.:O 
850 FOR I= 0 TO SIZE 
860 FLAGS(!)"' 1 

;set prime number counter to O 
;initialize FLAGS array 

870 NEXT I 
880 FOR I"' 0 TO SIZE ;start loop to strike all odd multiples ol primes 

lrom the prim es list 
890 IF FLAGS(I) = 0 THEN 970 
900 PRIME= l +l+3 
910 K=l+PRIME 
920 IF K>SIZE THEN 960 
930 FLAGS(K) = 0 

;compute prime from FLAGS array index value 
;find the index to the first odd mulliple of PR IME 
;test lor upper bound 
:set flag for non-prime 

940 K= K+PRIME ;find lhe index to next odd multiple of PR IME 
950 GOTO 920 
960 COUNT= COUNT+ 1 
970 NEXT I 

;increment prime number counter 

980 PRINT "done" ;COUNT:"' primes found" 
990 END 

reader who claims the Sieve algorithm is 
incorrect misunderstands how the algo
rithm uses array indexes. The FLAGS array 
index is used to calcLJlate the prime num
bers in a rather unLJsual way. Essentia lly. 
the algorithm starts by assuming that the 
first nLJmber in the array is prime. Then it 
eliminates the multiples of the prime. 
since these numbers are obviously non
prime. The contents of FLAGS (INDEX) = 
1 stays LJnchanged when the number 2 • 
IN DEX + 3 is computed. as th is number 
is always prime: otherwise. it is changed 

BYTE's BUGS 

A Power Plant Chip? 

Dozens of readers have taken us to task 
for the fol lowing sentence on page 4 58 of 
the June BYTE: "Each ISLJno l Systems·1 
ch ip consumes just 100 megawatts when 
operated from a 5-volt power supply." !See 

to 0 to indicate that a multiple of PRIME 
has been calculated. The only numbers 
tested for primeness are the odd numbers 
beginning with 3. The prime number 2 is 
thus not captured in the Sieve and is there
fore not reported in a run of the algorithm: 
The message ··1651 primes found" is cor
rect although there are 1652 primes less 
than 14003 because the Sieve doesn't start 
looking for primes before the nllmber 3. 

Our solution to the problem of the 
Sieve's obtllseness is listing 3. a more fully 
docLJmented version of the algorithm. 

"A GEM Seminar" by lohn Markoff and 
Phillip Robinson. page 455.) 

Obviously. the sentence should have 
said "' 100 milliwatts'.' We apologize for the 
error. • 



We created Jn·a·Vision 
just for you. The 

needs first -class presentation mate
rials as well as detailed flow charts 

you can pan 
around in a user-de
finable drawing pace 
up to 68" x 6811 and 
zoom in on specific 
areas for greater de
tai I. Scale rotate and 

I Unlike more expensive CAD 
systems, ln·a·Vision i ea y to 
install and use. Even the com

puter novice can be productive 
in less than a day. And 
ln·a·Vision is not copy-
protected. · 

Ten Day Trial Period. 
We 're o ure In-a· Vision will 

make you more pro
ductive , we'll give you 
ten days to prove it to 

Introducing In·a·Vision 


ComRlex Drawing

Mad asy 


engineer who needs 
more productive 
drafting support . 
The designer 
who needs ver
satility for alter
nate ideas or 
quick revision . 
The architect who 
needs to manage a 
variety of working 
drawings. And the 
businessman who 

and organization charts. 

Point. Click. Draw. 
ow all you do to create com

plex technical drawings, systems 
designs, blueprints, diagrams illus
tration and proposals is point, 

In·a·Vision 's mouse 
support , windowing, 
icons, and pull-down 
menus, you produce 
drawings more quick
ly, accurately and effi
ciently than ever before. 

In·a·Vi ion ' advanced tech 
nology includes many features not 
found on comparable systems cost
ing thousands more. For example, 

dimension symbols, fill an area 
with your choices of predefined 
colors and patterns, a well as 
draw lines with multiple styles and 
widths. Other Features include 
overlays, predefined and user
definable pq.ge izes, ruler , 

grids, and symbol libraries. 

Multi-tasking 
in a PC-based 
CAD system. 

lwa ·Vision uses 
multi-tasking to enable 

you to continue drawi ng while 
printing hard copies as well as edit 
multiple drawings simultaneously. 

yourself. If Jn·a·Vision doesn't 
improv your productivity, return 
it within ten days for a full refund. 

In-a · Vision will 
make your complex 
drawing tasks sim
ple and make you 
more productive. 
Sati faction guar
anteed. Dial 
800-272-3729 to 
order or for a free 

brochure. In Texas 
or for customer support call 

(214) 234-1769. MICROGRAFX, 
Inc. , 1820 North Greenville Ave
nue, Richardson, Texa 75081. 

MICROGRAFX™ 
IMu~ rqJUI~ crnptlK~ t";ud., . ploncr.. ;md pnni.cr.i M1p1,011ed. • 111 ·;31· Vi~iof1 .aftd ~·tlCROGRAI· :m: rmckogrk ); or The Picture of Success.M~n~'1t1 WlnOOW\.Compa11bh:. CuJI ror :itp.."C'ilk opcr.um~ MICROGRAFX, lr.c. 

Cll\'lfl;tt111w.:11t ~uin:mcn~. Wini.Jo~.,_ ant.1 i\·licmo;oOate t.nd;rna,&:, of 1u;n.i,nrl , LrN.·. 
lnqulry 206 



Whats a database ~stf 
doing with a 

1. Relational capabilities. 2. Variable-length fields. 3. Multi-valued fields. 

4. Subrecords. 5. Interactive report writer. 6. Calculations. 

7. Sophisticated data features. 8. Options key. 9. File conversion. 

,...,,;..._..,;. - ....- ••~ _,,- - -·. ~---- - .... _.,..,-.~ • ~ ..........._._-,....._....,.,.c.~, "'- :..>-~-..,d!"""'~ • --- -,.-"' ...... ~ , - ~.c;r,.• ~~- •• - - -- ~~-

•• - '.',· "•.t,.. • 

ComeratDnc is• trnde.n:uulc of lnlocoon, lac. IBM i. a n:l!istcred trademark oflntcrnatio ..1 Busiroe., M.ehine'I Corporolion. 1-2-3 is• registered 
tndemart of Lotus Oevelopmenl Corpo111tion. Tandy is• registered trademark orTandy Corporalion. dBASE 11 is a rellister d ll'llOOlllllrl< of A•hton:r.1e. 
M'icro//lmli'CI' is o tndernark of Informatics Generol Corporation. PFS i• •registered 1..ckmark ol Soft ~~re f'ublishinR Co111~ny. 
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m for non-programmers
II this power? 

from 1-2-3,"' PFS~ dBASE"' II and 
word processors CASCIO directly 

into Cornerstone. And you 
can convert Cornerstone 
files to a wide variety of 
file formats , including 
Mailmerge,'" DIF, 1-2-3, 
SDF and ASCII. You can 
even download data from 

most IBM"' mainframe databases, 
using Micro/Answer'" for Corner
stone. 

Cornerstone is a different kind 
of database system. Created by a 
company committed to eliminating 
the barriers between computers and 
people. It's now available for the IBM 
PC, PC XT,~ PCAT"" and compati
bles, and soon for the Tandy"' lOOO, 
1200 HD and 2000. Suggested retail 
price $495. 

Send for yow- free 
demo disk. 

To fully appreciate how different 
Cornerstone really is, you have to 
try ityourself. Fora free demo 
rusk and brochure, call 617-574·0644, 
or write to Infocom, Inc., Dept. D., 
125 CambridgePark Drive, 
Cambridge, MA 02140. Or see your 
local Infocom nmftca...... 
dealer. rw "' 

Cornerstone makes it easy 
to build sophisticated 

applications. 
Whether you program or not, you 
expect your personal computer to 
handle a wide variety of complex 
jobs. Simply and easily. That's why 
we designed Cornerstone'" to deliver 
all the power of a high-end relational 
(1) database system into the hands of 
professionals who don't want to 
spend needless time programming. 

The key is flexibility. 
To begin with, Cornerstone will grow 
with you as your needs change. 
Which means you don't have to plan 
every last detail of your database in 
advance. Instead, you can quickly 
and easily make changes anywhere 
and at any time-even y,~th data 
already in the database. You can add 
a file, field or index, change a report 
or relationship, or do countless other 
things. 

And Cornerstone's remarkable 
flexibility also applies to data han
dling. For instance, variable-length 
fields (2) let you add notes of any 
length anywhere in the database
without determining the length of the 
field in advance. Cornerstone just 
makes room as you need it. Which 
means efficient storage, too. 

In addition, any Cornerstone field 
can be multi-valued (3). So you can 
type in distinct, multiple entries in 
the same field. Whether five different 
phone numbers or 200 different 
notes. You can even have repeating 
groups of information, like line items 
in an order form (4). 

The flexibility extends to reporting, 
too. There's no limit to the number 
or kind of reports you can create with 
Cornerstone's interactive report 

writer (5) . You can design complex 
reports with titles, headers, subto
tals and totals, and instantly 
see what your report will 
look like. Hundreds of re
ports can be saved for every 
file and modified at any time. 

And Cornerstone has no 
artificial constraints. You can 
sort on any field, search on any field. 

The calculating power 
is built in. 

Cornerstone has impressive calculat
ing power (6). Mathematical, scien
tific, statistical, financial, date, time 
and string functions are built right 
in. And because it's a full-featured 
relational database system, new data 
can be calculated and reported from 
multiple files. Cornerstone can also 
perform sophisticated data valida
tion-checking for minimum, maxi
mum, mandatory, unique or 
restricted values (7). 

Easy access for all. 
Cornerstone's power is designed to 
be easily accessible. On-line support, 
including menus and a Help key, 
allow even unsophisticated users to 
handle complex jobs. Experienced 
users can hide the menus entirely. 

What's more, Cornerstone's 
exclusive Options key (8) 
always shows you what 
can be entered next
even if it's a restricted 
data value from a related 
field. 

You can also use Cor
nerstone with other 
software and hardware 
(9). Forexample, you 
can easily convert files 

Cornerstone.,; 

The sophisticated database system for the non-programmer. 
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MICROSOFT PRESS PETER NORTON THE IBM PC 

AN UNBEATABLE COMB I NATION 


Fi nally... a comprehen

sive reference guide rich wirh 

resource info rmarion on rhe 

entire IBM fa mily of per:onal 

The Peter N o r/0 11 Program

mer's Guide to the fBM PC is 

or a novice programmer work ing 

in assembly language, Pasca l 

BA IC, or C, you'll fi nd inva lu

able information for developing 

application . 

By Pder orron, recognized 

authori ry on IBM technology, 

crearor of rhe acclaimed rorto 11 

Utilities, and noted archirec r of 

the now-fa mous phi losophy of 

simple, clean programmi ng. 

$19.95 Avaibble now wherever 

books and sofrwarc are sold. 
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Zoom racks 

Z oomracks from Ouick
View Systems is an 

organizational framework for 
creating database. text. and 
appointment applications. It 
uses a series of files that is 
similar to a time-card rack. 
1'ypical racks can contain 
cards with appointments. 
notes. names and addresses. 
or sales orders. The format 
of individual cards is user
specifiable: 2 5 starter for
mats are supplied. 

Both data cards and racks 
are displayed with Zoom
racks· Smart Zooms. This 
feature differs from windows 
in that it compresses the 
information within a card. 
thereby providing both the 
essentia l information and 
the overall pictu re associ 
ated with the data card. You 
can tailor Smart Zooms· dis
play to provide an overview 
of several data racks. a 
close-up of an isolated data 
rack . or a view of a single 
card from a particular data 
rack. 

With Zoomracks. you can 
copy and move fields. cards. 
and text into different fields. 
cards. and racks. You can 
define. alter. and store card
rack templates. and you can 
browse through or jump 
among data racks. Other 
features include macro in
structions. utilities to convert 
dBASE II files. a simple 
WordStar-like text editor. 
and data storage in an 
ASCII-IMS-DOS-file format 
for conversion to other data 
formats. 

A working owrview of 'ZJJomracks wit(1 !{1ree data racks. Displayed are 
quotes. memos. and help information i11 compressed data mode. 

A view of a Zoom racks data card. removed from Ifie rack and expa11ded 
into full texl. 

A 1ta111e. appoinlmenl. and tickler file produced wi/(1 Zoomracks. 

Zoomracks can display up 
to eight racks on screen. It 
can accommodate 3 I fields/ 
cards with 80 characters per 
line. 2 50 lines per field. and 
20.000 cards per rack . 
zoomracks supports display 
Siles ranging from 2 5 
characters by 6 lines to up 
to 80 characters by 2 5 lines. 
It runs on 256K-byte IBM 
Personal Computers. 

A prere lease. copy
protected version of Zoom
racks is 559.95 : an unpro
tected version is 579.95. 
Purchase of the prerelease 
package entitles you co a 
free upgrade to the final 
version. which is due co ship 
in November: your name in 
the users manual if you are 
the first to suggest an im
provement: and a six-month. 
money-back guarantee. Con
tact OuickView Systems. 
Suite 404 . 146 Main St.. Los 
Altos. CA 94022. ~8001 
443-0100. ext. 341. 

Modem with Voice 
Detection 

X ecom·s MOSART is a 
30011200-bps modem 

with voice detection. 
MOSART. wh ich is housed in 
a 40-pin package. comes 
with all necessary support 
circu itry. It requires only the 
appropriate telephone jack. 
software. and 2 square 
inches of the !BM PC's 
motherboard. Speech-syn
thesis capabilities are 
optional. 

The basic system. the 
model XE120l. provides full 

(con!inuedl 
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WHAT'S NEW 


Bell 103/212A (i.e .. 300· and 
1200-bps) compatibility. It 
automatically detects normal 
speech and drops its carrier 
signal during voice conversa
tion. MOSART can also 
decode telephone lOuch
tone signals. 

The model XEI 203 ex· 
tends these features with 
circuitry to generate speech. 

To familiarize designers 
with the features of 
MOSART. Xecom offers 
evaluation kits for use with 
an IBM PC. Each evaluation 
kit includes a half-size IBM 
PC expansion card with 
telephone and headphone 
jacks. a headset. and a rlop
py disk with evaluation soft· 
ware and Xecom·s XEN IAL 
communications software. 

The XEI 251 evaluation kit. 
with the XE1201 MOSART. is 
available for 5399; the 
XEl253 kit includes the 
XE1203 MOSART for $449. 
In JOO-piece quantities. the 
XEl201 alone will cost $199. 
while the XEI 203 will be 
5249. Contact Xecom Inc .. 
374 Turquoise St.. Milpitas. 
CA 95035. 1408) 943·0313 . 
Inquiry 600. 

Tektronix Al Systems 

T he 'Tektronix lnforma· 
tion Display Group has 

introduced two artificial-in· 
tel ligence systems that run 
Smalltalk-80: the models 
4405 and 4406. In a related 
development. Tuktronix an
nounced a price reduction 
for its 4404 artilicial-intelli· 
gence system. The new price 
for the 4404 is Sll.950. a 
53000 cut. 

In addition to Smalltalk-80. 
both the 4405 and 4406 
come with a UNI X-like 
operating system and a C 
compiler. Each machine is 
equipped with an RS-232C 
interface. a Centronics-type 

Tfte Tektronix 4406. 

parallel printer port. a key· 
board. a mouse. and ANSI 
X3.64 terminal-emulation 
mode. 

The 4406 is based on 
Motorola's 68020 micropro
cessor. which. in turn. is 
augmented by a 68881 
floating-point coprocessor. 
Its standard 19-inch. 60-Hz 
display screen offers a 1280· 
by 1024-pixel resolution . 
The 4406 also gives you 2 
megabytes of dynamic RAM 
(expandable to 4 mega
bytes) with wh ich to work. 
Other features include a 
32-megabyte virtual-memory 
address space. a 5 V. ·inch 
floppy-disk drive. and a 
90-megabyte hard-disk drive. 

The 4405 has a 13-inch. 
60-Hz display screen. The 
monitor's 640- by 480-pixel 
display area serves as a win· 
dow onto the system's 1024
by 1024-pixel addressable 
bit map. Smooth panning 
across the bit map is pro
vided by the three-button 
mouse. Additional equip
ment includes I megabyte 
of dynamic RAM (expand· 
able to 4 megabytes). 8 
megabytes of virtua l-mem· 
ory address space. a floppy
disk drive. and a 4 5-mega
byte hard-disk drive. 

Tek Common LISP. Franz 
LISP. MProlog. a UNIX 
library. and an EMACS 
editor are optional. Tek 
Common LISP is reported to 

be a full implementation of 
Guy Steele's Common LISP 
standard. It is licensed for 
$6000. Such hardware op· 
tions as increased hard-disk 
storage, streaming-tape 
backup. and Ethernet 
capabilities are offered. 

Prices for the '!ek 4406 
begin at $23.950. The 4405 
starts at 514 ,950. Write on 
company letterhead to 
Tektron ix Inc. . POB 1700. 
Beaverton. OR 97075. 
Inquiry 601. 

MIDI Magic, Music 
Disks 

0 -R·S Music Rolls. a 
company that has been 

producing piano rolls for 
player pianos for more than 
80 years. has introduced a 
line of musical hardware 
and software for Com
modore computers. 

MIDI Magic is a one-way 
MIDI interface that lets you 
connect Commodore's 64 or 
128 computer to MIDI-based 
musical synthesizers. in· 
eluding the Casio CZ-101. It 
plugs directly into the Com
modore's user port and into 
the MIDI input socket. A 

demonstration disk with six 
songs is supplied. 

0-R-S Music Rolls also of
fers a collection of music on 
floppy disks. Many perfor
mances feature contem· 
porary musicians and sound 
quality reminiscent of that 
achieved by player pianos. 
The collection includes 
selections from such artists 
as Gershwin. Joplin. and 
Liberace. These composi
tions ca n be played back on 
the synthesizer in any com
bination of electronic voices. 
Each floppy disk features six 
songs. 

MIDI Magic costs 549.95. 
0-R-S Music Disks are 
519.95 each. Contact 0-R-S 
Music Rolls Inc.. 1026 

iagara St. Buffalo. NY 
14213. (716] 885-4600. 
Inquiry 602. 

Color Display 
Adapter 

S ubLogic recen tly intro· 
duced a high-resolution 

color-display adapter card 
for the IBM Personal Com 
puter. The card has a resolu· 
tion of 640 by 400 pixels by 
16 colors. You can select 
from a palette of 4096 
colors. 

An on-board custom 
microprocessor can draw an 
average of 70.000 line vec
tors per second. Software 
support includes an alpha· 
numeric device driver. a 
primitives library with 
source code. high-level 
language interfaces. diag
nostic utilities. and demon
stration programs. The 
board will cost approxi· 
mately $2 500 co $3000. 

Contact SubLogic Corp .. 
713 Edgebrook Dr.. POB 
4019. Champaign. IL 61820. 
1217) 359-8482. 
Inquiry 603. 

twntiuutdl 
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INFOWORIJ)'S SOFTWARE PRODUCT OF THE YEAR 


Borland's SideKick™ Will Clear 

Your Desk In 30 Minutes And 


Increase Your Productivity By 50% 

SideKick is a combination of seven desktop accessories, which makesSideKick the 
single most effective business tool. Just a keystroke suspends your application 
program, givingyou a windowinto SideKick. Another keystroke brings 

you backto where you were. Instantly. It's that easy. 

AFULL-SCREEN WOROSTAW..- \ 
LIKE EDITOR 
You may jot down notes and 
edit files up to 25 pages long. 

AN ASCII TABLE 
for easy reference. 

AN AUTODIALER~ 
for all your phone calls. 
It will look up and dial 
telephone numbers for you. 
(A modem is required to use 
this function.) 

APHONE DIRECTORY __;_~_,...;...,-~-:::::::::;; 

for your names, 
addresses and 
telephone numbers. 
Finding a name or a 
number becomes 
a snap. 

THE CRITICS' CHOICE 
''SIDEKICKdeserves a place in every PC. " 
"1ry Air. IC WEEK 
"!jyou use a PC, get SIDEKICK. You 'O soon 
become depende111 on it " "*rr l'lnllle. IYTE 
''SIDEKJ(JI( Is by jar the best we've seen. II is also 
the least~" II• ..... Ell11El'REllSlll 
"In a simple, beaulifuJ imp/8menJalion o/ 
Won&ar'r block copy commands, SIDBKICK 
can transport all or Q'9'part of the display 
screen (even an area overiaJd by lhe notepad 
diSp/ay) 10 the notepad " 
*1111 '*'& PC llMMZINE 

I 

I BORlAnD 
INTERNATIONAL 

4585 &:oas 't1llleJ Dri'le, Scoas valley CA 95066 
. (408) 43IHl400 n:lml 17237~ 

f 
A MONTH. LY CALENDAR 

functional from year 
901 through year 2099. 

.---:::-: A OATEBOOK 
,~ to remind you of 

.IJ ,: ,~7 important meetings 
~ -., :·:·~·-:- "/ and appointments. 

. ;: .·... . • .·jl AFULL-FEATURED 
-~/ CALCULATOR 

ideal for business use. 
It also performs decimal 

to hexadecimal to 
binary conversions. 

COPY-PROTECTED 

$54.95 

NOT COPY-PROTECTED 
$84.95 



WHATS NEW 


SAM 3001 AT 

T he SAM 3001 AT is 
compatible with IBM's 

PC AT microcomputer. This 
machine. built around the 
80286 microprocessor. 
comes with 640K bytes or 
on-board RAM. a graphics 
card. a parallel port. two 
RS-232C serial ports. and a 
socket for the 80287 mathe· 
matics coprocessor. The 
graphics card is compatible 
with Hercules-type graphics 
applications. and user 
memory is expandable to 
up to 16 megabytes. A 
1.2-megabyte floppy disk 
and a 20-megabyte hard 
disk store your data. 

PC-DOS 3.0, GW-BASIC. 
MS-DOS 3 I. and XENIX are 
supported. Ava ilable options 
include fixed-disk storage of 
up to 80 megabytes and 
14-inch color or amber mon· 
itors. Multiuser capabilitles 
and multifunction boards 
are planned for future 
release. 

The SAM 3001 AT is man· 
ufactured by Samsung Semi
conductor Tulecommunica
tions Co. Ltd. of Korea and 
distributed in the United 
States by Hi'Jech Interna
tional. System pricing begins 
at 54395. The color monitor 
is $3 7 5. and the amber dis· 
play is S170. The MS-DOS 
operating system Is $50 per 
copy. and each copy of GW
BASIC is $I 50. Contact 
Hi1ech International Inc .. 
1180-M Miraloma Way, Sun
nyvale. CA 94086. (408) 
738-0601 . 

Robotic Kit 

R obotic Computing Kit 
for the Apple 11 series 

and Commodore's VIC-20 
and 64 computers is avail· 
able from fischertechnik. 

Tlie SAM 3001 AT. 

With this kit. you can bu ild 
small. stationary robots that 
perform a variety of tasks. 
such as plotting computa· 
tions. sorting obiects of dif
ferent lengths. and solving 
the Towers of Hanoi puzzle. 

The Robotic Computing Kit 
comes with two motors. two 
gears. an electromagnet. two 
potentiometers. lamps. and 
push buttons. Its computer 
interface module includes 
output connections. digital 
i npu~. analog inputs. and 
software. 

The Robotit Computing Kit 
system sells for S 199. in· 
eluding the computer inter· 
face. Contact Fischer 
America Inc.. 175 Route 46 
w. Fairfield. NI 07006. (201) 

227·9283. 

Inquiry 604. 


Blometal 

T oki Corporation·s Bio· 
metal is a metallic alloy 

that changes its shape when 
a small electrical current is 
run through it. This titanium· 
nickel alloy can be shaped 
as a coil that wlll contract 
when current is applied. just 
like animal muscle tissue. 

Toki wi ll begin selling coils 
of Biometal in September 
for 58.99 per 8-inch length. 
A small robot arm that uses 
the alloy as an actuator is 
also available for about 
SI 50. including controller 
box. Contact Tuki Corp .. 850 
South West Temple. Salt 
Lake City. UT 84101. (801) 
5 3 2-54 30. In la pan. Toki 
Corp.. Number 11·1 I. Ebisu· 
nishi 2-chome. Shibuya-ku. 
Tokyo 150: tel: 03·461·1961: 
Telex: 02425204 TOKION I. 
Inquiry 605. 

The System/36 PC 

I BM has announced a 
desktop version of its 

System/36 minicomputer 
with a list price of less than 
$6000. 

The Systern/36 PC. which 
is about the same size as 
the IBM PC system unit. re
quires an IBM PC. PC XT. or 
PC AT as its console and 
communications server. 

You can connect three 
workstations to the Sys
tem/36 PC in addition to the 
IBM PC. Optionally, you can 
link a pair of workstations 
and a system printer to the 
System/36 PC. The console 
PC can function as a work· 
station. Each workstation 
can execute System/3 6· and 
IBM PC-based applications 
concurrently. 

The System/3 6 PC hard
ware comprises 2 56K bytes 
of memory. a 40-megabyte 
hard-disk drive. and a 1.2· 
megabyte 5 ~ -Inch floppy
disk drive. A second 40· 
megabyte hard disk can be 
added. and memory can be 
increased to 512K bytes. 

IBM says that the Sys· 
tem/36 PC is obiect-code· 
compatible with its two 
8-inch·disk-based versions of 
the System/36. IBM plans to 
transfer software for these 
machines to the smaller for
mat for the System/36 PC. 

The System/36 has a list 
price of 55995. Its opeJating 
system is $995. It will be 
sold through selected retail 
stores. The IBM PC requires 
a special adapter card and 
software. For the name of 
your nearest dealer. call 
(800) 44 7-4 700: in Alaska 

and Hawaii. call (800) 

447-0890. 

Inquiry 606. 


[co111inued) 
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A7Th'f'lTION SllJHKICK lJSHNS: SUPEHKEY IS 

SIDEKICK'S BEST COMPANION. GET SUPEHKEY TODAY! 


Borland's SuperKey™ 
lets one powerful keystroke do 

the work of hundreds and helps 
keep your confidential files . .. 

confidentialI 
SUPERKEY TURNS 1,000 INTO 1 I Yes, SuperKey can 
record lengthy keystroke sequences and play them 
back at the touch of a single key. Instantly. Llke 
Magjc. Say, for example, you want co add a column 
of figures in 1-2-3. Without SuperKey you'd have 
to rype seven keyscrokes just to get started. 
["shift·@·s·u·m-shift-("] . With SuperKey you 
can tum those 7 keystrokes into 1. 

SIJPERKEY HELPS PROTECT YOUR 
CAPITAL INVESTMENT. SuperKey, at 
your convenience, will make 
your screen go blank after a 
predetermined time of 
screen/ keyboard inactivity. 
You've paid hard-earned 
money for your PC. SuperKey 
will protect your monitor's 
precious phosphor ... and 
your investment Thjs feature 
alone justifies your SuperKey 
purchase! 

THE CRITICS' CHOICE 
"Wblle mo.stpeqNe orzbi talk aboUI /ow-cost 
~computer softwan!, Borland bas been 
dofnB something aboul It AndBorlandpnMdes 
goodtecbnfcalsupport aspart oftbeprice, "......,.,,,.,,,,,. .,,,,,,,......,. 

"Wbat I tblnk tbe compu"1T industry Is beodlJd 
for: Wiil~ standan( plenty ofgood 
ff1tllU1m. and"~f1l*e.".,,,..,m 

SUPERKEY KEEPS YOUR 'CONFIDENTIAL' FILES ••. 
CONFIDENTIAL/ Time after time you've experi

enced it: anyone can vvalk up to your PC, and read 
your confidential files (tax returns, business 
plans, .customer lists, personal letters ...). With 
SuperKey you can encrypt any file, even while 
running another program. As long as you keep 

the password secret, only YOU can decode 
your file. SuperKey implements the 

U.S. government Data Encryption 
Standard (DE.5). 

SUPERKEY PROTECTS YOUR 
WORK FROM INTRUDERS 
WHILE YOU TAKE ABREAK. 
Now you can lock your 

keyboard at any time. Prevent 
anyone from changing hours 
ofwork. Type in your secret 

password and everything comes 

brl ID lire .. '.llit ~~~m 

I.,,,... _ _ 



WHAT S NEW 


1 1 I I 

T(ie Conquest PC ilirbo. 

you manipulate the digit ized 
image. 

Digi-Cam is S249. 
S'more !Super Memory 

Optimized RAM/ROM Ex· 
pansion) BASIC gives you 
more than 60 new or en· 
hanced BASIC commands 
and functions. including 
automatic line numbering. a 
program renumbering facil
ity. and an undo command. 
This 569.95 cartridge lets 
you use more than 60K 
bytes of RAM for BASIC 
programming. as opposed 
to the Commodore·s usual 
38K-byte limitation. A com· 
panion BASIC compiler will 
be available next month for 
$39.95. 

Contact Cardco Inc .. 300 
South Topeka. Wichita . KS 
67202. [3 16) 267-3807 . 
Inqui ry 608. 

Executive Partner 

Conquest PC Turbo 

T he Conquest PC Turbo 
is a single-board com· 

puter that 's compatible with 
the IBM PC 

It comes with a switch· 
selectable 4.77·/8·MHz. 
system clock. 2 56K bytes of 
memory. a keyboard. single 
serial and parallel ports. and 
five expansion slots. RAM 
memory is expandable to I 
megabyte without using an 
expansion slot . It also has a 
rloppy-disk controller and 
video-adapter card built in. 

1\vin slim-line 360K-byte 
floppy-disk drives serve as 
your mass-storage devices. 
Optional ly. the Conquest PC 
Turbo can be outfitted with 
half-height 10·. 20·. or 40· 
megabyte hard-disk subsys
tems. Half-height streaming
tape backups are also 
available. 

The Conquest PC Turbo 
supports PC-DOS. MS-DOS. 
CPIM-86. Concurrent CP/M. 
and such applications pro
grams as Lotus 1·2·3. 
VisiCalc. dBASE Ill. and 
Multi plan. 

With the dual floppy disks 
and power supply. the Con
quest PC Turbo begins at 
51695. Con tact Microshop 
Computer Products. Unit K. 
2640 Walnut Ave.. Tustin. CA 
92680. [714 1 838-7530. 
Inquiry 607. 

Video Digitizer and 
BASIC Enhancement 
for Commodore 

C ardco has introduced a 
pair of products for the 

Commodore 64 : Digi-Cam. a 
video digitizer. and s·more 
BASIC. an enhancement to 
Commodore BASIC. 

The Digi..Cam system in
cludes a Panasonic mono

Tf1e Executive Part11er (1as a 640- by 400-pixel gas-plasma display. 

chrome video camera. a can be stored on disk. trans
digit izer. software. and mitted over a modem. and 
necessary cabling. It takes 3 primed. The software lets 
seconds to produce a 320
by 200-pixel screen image in 
five shades o f gray. Images 

P anasonic's Executive 
Partner is an IBM PC· 

compatible portable com
puter equipped with a 640· 
by 400-pixel gas-plasma 
display. It uses the 8086·2 
microprocessor. which 
features selectable clock 
speeds. 256K bytes of RAM 
(expandable co 640K bytes). 
two 5~-inch floppy-disk 
drives. an internal clock/ 
calendar. and a built-in 
thermal-transfer printer. 

The Executive Partner's 
keyboard is attached. A 
single 514.·inch (Le.. IBM PC 
XT-lengthl expansion slot 
and an external bus port are 
standard. The Executive 
Partner measures 5 by 16 by 
21 inches. weighs 28 
pounds. and is AC-powered. 

The Executive Partner is 
S2 59 5. which includes MS
DOS and BASIC. Contact 
Panasonic Industrial Co .. 
One Panasonic Way. Secau
cus. NJ 07094 . (201) 
348-7 183 . 
Inquiry 609. 

1w11ti111ied o" page 3801 
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PC WEEK'S PRODUCf OF THE YEAR 
PC N1AGAZINE'S AWARD FOR TECHNICAL EXCELLENCE 

Borland Introduces 

the Laws of TURBO DYNAMICSTM 

Laws Thal Work Like Magic. Whether considering 
technological excellence, or innovation in 
areas such as pricing, 
not copy-protection, 
licensing agreements, 
site licenses, 60 day 
money-back guarantee 
-Borland is clearly 
recognized as the 
software industry 
leader. The following 
three laws of " 7Urbo 
Dynamic$''" exemplify 
our pledge for excellence. 

2ND LAV'0. 
NOT COPY-PROTECTED 


SOFTWARE AND 

RF.ASONABLE LICENSING 


AGRFJlMENTS. 

We will always offer not 
copy-protected.versions of our 
software. Also, our licensing 
agreement ts now so simple 

stand il 
that even a child can under· 

JST LAW.. 
SPE.ED, OWER 


AND PRICH. 


Borland products are known 
to be fast, powerful and to 
deliver an lncredlble price per
formance ratlo. We only believe 
in a~lutely gipcrb soltware 
at rock bottom prices. 

Turbo Dynamics Applies to Turbo Pascal. 
Borland's Pascal family of products is growing 

... by leaps and bounds. 
You can now join 
hundreds of thou

60 DAY MONEY-BACK sands of usersGUARANTEE. 

Th Is third law is acrually a and enter the 
fiist in the indusuyf \ltl are so world of Turbo 
sure that you wi II love our Pascal programsoftware that all of ~ur pro
duds now come backed with ming. And 
a 60 day money-back remember, all 
guarantee. No questloru asked. 

three laws of 
Turbo Dynamics 

apply to all Borland products. 

TURBO PASCAL "' $69.95 TURBO GRAPHIX TOOLBOX '" $54.95 TURBO TUTOR ru $34.95 
Thr /'*'1ystnfn.Wid1 more rhan 350,00'.I 
usess worldwide Turbo P..iscal Is the indu.s· 
try's de faa.o standard. Turbo Pasc-.il Is 
praised by more engin~. hobbyists, 

1,,_.~..;;;;..i students and professional progr.immers
than any other developmem envlronmem 
In die hlswryof microcomputlng. And yc1, 
Turbo Palcal Is simple and fun IO use. Fr ee 

spreadsheet included on r:o.-ery Turbo disk wilh ready-10
aimpi le swrce code. OJll/ons: ~ offer the exctting Dinruy 
Coded Decimal (BCD) Option for }'OUr OOsines:s appllcatlons :i.s 
well as an 8087 opdon for yoor numbet"Cl\Jnchlng appllca· 
tions at a l'el}' low charge. Please refer to lhe coupon. 
PortlbJ/lty. Turbo Pllscal 15 a~lable today for moot comJM!ters 
running PC-DOS, MS-DOS, CP/M-80 or CP/M·86. J11f 
Du11/1111111n. PC Mapzlnt: "In its sfmpllclty it achle1·es an 
eleganre thatno other lang11age complltr has M:r displa1'ed." 

TURBO DATABASE TOOLBOX"" $64.96 
TIM TIM 01/Unt Tool/llX It lltflflffCI 
.,,,,,,.,,, ff ~ h#ll. It COlltains a 
complete llhr.uy or Pascal prooeduns lh.s1 

"""'""""-""' allows yoo IO sort and sean:h )'Oil! data 
and bulld powerful applk:allons. ll's 
another Borland set of tools that wlll give 
the beginning ~mer the expert's 
edge. ..,"""'llflllfWIY:frll ~ 

Included on~Toolbox dWi is die srun:e code IO aworking 
data base which demOOSlrlleS hCIW powerful and easy to \!Se 
OUT setrch system, ~Alxess. really is. Modify It 10 SUI! 
)'(!Ur individual needs or jint compile It and nm. """'*'· 
•feplr/fl/ 

I BORlAnD 
INTERNATIONAL 

4SBS Saltis v.Dey Drive, ScoU5 \Wier <'A 95066 
Phone (408) 4l8-8400 Nex 172'73 

Fram 1tirt lo finish In 300 fJJllU· Turbo 
Tutor Is for e1•eryone from n01ice 10 expert. 
Even if you've nei-er programmed before 
Turbo Tutor will get you staned right away. 
Annnl. You'll find the sourte code for all 
the examples in the book oo lhc accom(XlllY
lng disk ready 10 compile. Turbo Tutor 
might be the only refe"'1(e on Pascal illld 
progtamming you'll ever need. 



IBM's 

best efforts are 

now going into 


Macintosh. 

Macintosh and IBM PC IBM PC and Macin to h data files to now allows Macintosh to perform 

software. Compatible at last, be exchanged. Talk about Oex ib ility. virtually any networking an IBM 
thanks to MacCharlie. a rather But the good news gets better. PC can perform. Even to the extent 
innovative coprocessing system. You see, MacCharlie delivers of tying in with IBM mainframes. 

And imagine the consequences. hardware compatibility, as well. In other words, your 
early l 0, 000 IBM PC software For example, IBM letter-quality networking capability goes beyond 

programs designed for general printers can be easily used the Apple family. 
business and specific applications with Macintosh. 
in real estate, insurance, law, FUrthermore, 
medicine, banking, etcetera, can MacCharlie 
now join .forces with Macintosh's 
own popular programs. 

And, the myriad of IBM PC
compatible software adopts 
Macintosh's many beloved 
features, including desktop 
utilities such as the clipboard and 
the calculator. 

Jn addition, MacCharlie allows 

The Macfr11osh keyboard slides Macintosh set nugly Once you plug Jn MacCharlie' 
right in10 MacCharlle's keyboard. beside MacCharllc. on power and keyboard cnrd.~ . 

About 11!1 ~ as slipping a 1 Iler a ru wm-fh pedestal. you' re ready to enjoy a very 
in :111 envelope. happy marriage 



How does it happen?As easi ly MacCharlie add but a handful of Ask for MacCharlie at your local 
as slipping on pen ny loafers. square inches to Macintosh's computer store. Suggested retail 

In mere momenlS, MacCharlie phys ique. price fo r the 256K ingle disk drive 
combines the best features of the In hort, one of li fe's most model is only$\ \95, and ~ust $1895 
world's premier personal perplexing decisions - whether to for the 640Kdual disk drive version. 
computers. buy a Macintosh or an IBM PC For more information, call 

And despite the fact that it can now be made with the Operator 14 toll-free, 1-800-531-
turns one computer into t\vo, greatest of ease. 0600. (In Utah, call 80 1-531-o6oo.) 

TI.IE BEST OF B01ll WORLDS. 
MacCliarlie Is a product of Dayna Communications, 

50 S. Main, Sall Lake City, Urah 84144 
Inquiry 95 

APlll< b' lrwdM'-k of AppleQ>cnpuler. Int llodn<t"b ~ • 1r.iemarkllal>sed 10 Apple C.>111puler, lot 11111 
~ I ~l~ ll'lllrmark of lnternminnal llwilne<< lladllne C<lfponllDll 



The Everex Hard Disk/Backup Systems Are Your 
Expansion Systems too ..• with little additional cost. 

More Room To Expand, Not More Money 
Think about OH-load ing expansion boards 
from your PC or XT to an External Hard 
Disk/Backup System. Everex provides a 
complete line to choose from ... 
·Fu ll-size system with eight expansion 

slots and room to add up to four hard disk/ 
backup systems. 

• Half- size system with four expansion 
slots and space for two hard disk/backup 
systems. 

· Slimline system, only 2 1/2 inches high with 
three fu ll -size, one half-size expansion 
slots and room for two hard disk/backup 
systems. 

• All Expansion systems are available with 
any combination of Everex hard disk drives 
and backup systems. 

Unique Features 
· One shielded round cable (as IBM) instead 

of flat ribbon cables. 

Replace th e clumsy flat ribbon cable 
with Everex's shielded, round cable. 

• Advanced design eliminates " wait states" 
for faster data transmission. 

• Compatible with more controllers than 
other systems. 

Visit your local Everex dealer today and ask 
to see Everex Hard Disk/Backup Systems 
in action. For the name of your nearest 
Everex dealer, please cal l (415) 498-1111, 
47777 Warm 'Springs Blvd., Fremont, 
CA 94539. Dealer Hotline (800} 821 -0806. 
In CA (800) 821 - 0807 
lmagineering Ulti mo. Australia TU<: 74349 IMAGIN AA 
Microage Dislribu1ion Ltd. London. Eng land TLX: BBi 3241 
WONGSG 
Feeder Paris, France TLX : 4413241 FEEDER 
Automa1ecl Olfice Systems Hout Bay, South A1rlca 2721-70-8091 
Survex. t027 Speers Road, Oakville, Ontario Canada L6L- 2X5. 
416- 842 -6093 
Prid0 Compulers. 102- 8167 Main Sl rect, Vancouver. 
Bri1ish Columbia, V5X 3L2, 604 -321-5690 

IBt.I, PC. XT and AT are registered trademarks ot lnlernational Bu5iness 
Mechlnes Corporation. 
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B·O·O·K 


BEG INNING 
MICRO-PROLOC 
J. R. Ennals 
Harper & Row 
New York : 1984 
196 pages. S 15 .9 5 

MICRO-PROLOC : 
PROGRAMMING 
I LOGIC 
K. L. Clark 
and F G. McCabe 
Prent ice-Ha ll 
Englewood Cl iffs. J: 1984 
416 pages. Sl8 .95 

A SOFTWA RE LAW 
PR IMER 
Frederic W. eitzke 
Van ostrand Reinhold 
New York: 1984 
157 pages. 524.95 

EXTRAT ERRESTR IALS
SCIENCE A D ALIE 
I TELLIGENCE 
Edward Regis. edi tor 
Cambridge Universi ty 
Press 
New York: 1985 
286 pages. $39.50 

BEG INNING MICRO-PROLOG 
Reviewed by Ramachandran Bharath 

I f you· re seeking a lucid introduct ion to the Prolog Ian· 
guage and its growing importance. or if you're inter· 

ested in the role of computers in education. I recommend 
you read Beginning Micro- Prolog by J. R. Ennals. For people 
interested in extensive programming. this book could 
serve as a good lead-in to Clark and McCabe's tex t micro
PROLOC Ireviewed next! or Clocksin and Mellish's Program· 
ming in Prolog ( ew York: Springer-Verlag. 1982). although 
the latter uses a different version of the language. Ennals 
also covers Prolog's background in rela tion to fi fth
generation knowledge information processing systems. 

This book is partly a report from a project entitled LDgic 

ILLUSTRATED BY IVA N CliERMAYEFF 

as a Computer Language 
for Children. in progress at 
LDndon·s Imperial College 
of Science and 'Technology. 
The rest of the book is a 
tutorial introduction to the 
micro-PROLOG version of 
Prolog used in that project. 

En nals begins with a 
quick introduction to logic 
programming and what 
makes Prolog. the first 
widely used language 
based on the concept of 
logic programming. differ
ent from "classical .. lan
guages. He explains that in 
conventional programming 
languages the focus is on 
designing a step-by-step 
procedure that consists of 
commands that match the 
step-by-step operation of 
the hardware operations 
This is why these languages 
are sometimes referred to 
as procedural or imperative 
languages But the concept 
of programming in logic 
emphasizes declarations or 
assertions of the relation
ships between. and the 
rules appl icable to. the 

various objects or entities involved in the problem . The 
task of deriving the necessary results is left to the 
computer. 

Because of this fundamentally different approach to 
what constitutes a program. Prolog makes a programmer 
be concerned with specifying logical relationships rather 
than designing procedures In other words. a Prolog pro
gram is a description or declaration of the problem. and 
the Prolog interpreter undertakes the task of developing 
the solu tion procedure. Ennals provides simple examples 
to ill ustra te these ideas. Using these concepts as a start
ing point. he argues tha t a language like Prolog is more 
suitable than procedural languages for human beings 
since it emphasizes specification as the human·s share of 

[continued) 
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SW' DISKETIES 
r.ID·1 Sogl. Sided Dbl. De~ty .512.50 celropak of ttn 

lmln . Qty. 1s Dkgs.I 
S14.SO bo1 Of ttn 

MD·2Dbl. Sided Dbl. Den~ty . S17.50 cellopak ol ten 
lmin. Qty. 15 DkgS.I 
519.50 11111 ot ttn. 

M0-2HO High ~llSity . .. . .. .$59.50 boHf ttn 

MD·1 196 TJ>I JSS ouad 522.50 ba1 of tu 

MD-2 196 TPU OS ouad .. . . . . . . . $28.50 DOI DI ttn 

3Yl'' MICRO FLOPPY DISKS 
Mf·1SS Quad . . . .. .. . • . . . $26.SO bol Of IH 

F-2 OS Quad . . . . . . .. . . . .. . .. 559.50 bOI Of ten 

8" DISKmES 

........-..... 

TERMS: 
Visa/Mastercaro 

- c.o.o.- Prepa d. 
Allow 1o davs far 

persona11 compan v 
check to clear. Add 

S3.00 Shipping. 
c.o.o. add s2.oo 

Tex as resiclen ts a~o 
5.125% sales tax . 

lVJSA 

Call tor other 
Maxell Products 

,7t'*''H datasystems 
THE QUALITY GOES 1N BEFORE THE NAME GOES ON 

PROFIT FROM ZENITH DATA SYSTEMS Z-150 PC 
DESKTOP OR Z-160 PC PORTABLE I.BM COMPATIBLES! 

OWN TOTAL PERFORMANCE . ....... . 

.. .. . .... ........ BETTER THAN AN XTI 


• ~ Open Expansion Slol s • Full Color•, 
Greet>•, or Amoor Video • Clearly 
L<ibclcd, Eosy-lo-Use Keyboard • 
Ex<•U•nl Pnce./Performance R<ltio • 
ZeniI h Total Serllke & Support! 
• z.150 PC ONLY · MONITOR NOT INCLUDED 

ZENlTii DATA SYSTEMS Z·l50 
PC DESKTOP SYSTEM 

2 DRNES, 320!< RAM, GAME. SERlAL & 
2 PARALLEL PORTS, CLOCK-CALENDAR 
WITH BATTE.RY BACK·UP, FREE 
SOFTWARE TO INCLUDE MS.DOS.. RAM· 
DISK, PRINT SPOOLER, MS.WORD, 
MS-MULTIPLAN $1,749 

ZENITii DATA SYSTEMS Z·l60640K RAM OPTIO $99 
P POR AB SYST M 

2 FLOPPY & IOMb DRJVES $2,325 
2 FLOPPY & 20Mb DRIVES $2,559 SAME AS ZISOPC W/ 2 DRVS. 

6'WlK RAM, S, P, MS·DOS, WORD 
~ ITT lOMb TAPE $675 AND MULTl-PLAN SOFTWARE $2,195-. __, _____.._..... W/ 2 FLOPPY & lOMb DRIVES $2,795 

~-........
~-------- •SEE PAGE 407 
(800) 528-3138 FOR MONITORS 

BOOK REVIEWS 


the labor. with procedural details being the computer's 
share. 

Ennals mentions that the project at Imperial Col lege 
shares the educational philosophy Seymour Papert dis
cusses in Mi11dstorms: Children. Computers. a11d Powerful Ideas 
(New York: Basic Books. 1980). although the project uses 
Prolog and not Logo. Indeed. even as I read Beginning Micro
Pro/og I found it almost as enchanting as Paperrs classic 
because the same concerns come through-for instance. 
finding ways to use computers as instruments to promote 
human worth and development rather than making them 
tools that limit people. 

The core of the book is in the third chapter. a descrip· 
tion of teach ing materials used for educating children be
tween the ages of 8 and 13. Guidance notes for teachers 
are also included. This part of the book is valuable to 
anyone interested in learning the general principles of Pro
log. Even if you have no access to the micro-PROlDG inter
preter that runs on MS·DOS and CP/M systems. reading 
this chapter and trying the examples (for which solutions 
are provided at the back of the book) should help you 
get a working knowledge of how to program in this lan 
guage. Even though the syntax of micro-PROLDG is slightly 
different from the version in Clocksin and Mellish·s book. 
which is more or less the standard. the differences are 
not great. A person who has learned the basics of the Ian· 
guage from micro-PROLOG could adjust easily. 

Particularly interesting is Ennals·s presentation of the 
principles of list processing. He provides specific examples 
or how writing programs and querying databases are 
made easier by having data in the form of lists rather than 
in individual items. A representative example is a set of 
geographical data in the form of a list: 

( (ci ty country) location (latitude longitude) ) 

Ennals shows how list·processing functions for extracting 
parts of a list or sublists make it convenient to formulate 
simple Prolog programs for answering questions like 
Which cities are east of London? Is there any city east of 
Moscow? and so on. 

Next. Ennals covers the wide range of subjects for which 
Prolog wou ld be appropriate as a teaching medium. such 
as languages. science. historica l simulation. and informa
tion retrieval. 

In a chapter entitled "Prolog for Greater Things." Ennals 
discusses a variety of issues. In particular. he emphasizes 
the suitability of a Prolog-type language for designing ex· 
pert systems. He quotes the view of the Japanese Fifth 
Generation Project that "Prolog seems to be the best 
suited as the starting point for knowledge information pro
cessing:· You can see the rationale behind this view when 
you look at what underl ies successful expert systems. such 
as those for medical diagnosis or geological prospecting. 
Essentially. the expert system mirrors the working of the 
human expert by embodying "if . .. then·· rules that 
deduce act ions to be taken or diagnoses to be made. 

(amti11ued) 
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~•
Tear off our entry form and get in on the • • 

Mark Williams $75,000 Lets C Giveaway today! .• 


Of course, we'd never suggest ripping off anything other than our entry form. But A 
we are giving you a chance to get something for nothing. And that something is Lets C." • • 
At last, for MS-DOS users, theres a full-function Ccompiler thatS fully affordable. ..IJ/JJJia.., Mark 

How affordable? \\ell, its actually free if you're one of 1,000 names • Williams 
drawn in the Lets CGiveaway. And its only $75 if you're not. Either way, thats ,& Lets C 
extremely affordable. ~ Giveaway 

How good is it? Good enough that we think Lets Cwill soon be the • Entry Form. 
most popular personal-size Ccompiler around. And why not? Lets Chas A Send us 25 words 
all the essential ingredients of the Mark Williams C designed for com- • • or more on how 
mercial software developers. The one chosen by Intel, DEC, Wang, ~ you'd ~se our low cost 
thousands of professional programmers and plenty of very critical ~ C compiler and your 
software reviewers. • • ~ame could, be drawn to 

Why a giveaway? Because we know nothing will ~ wm a free Lets C: 
spread the word about Lets C faster than you, the user. • 
:'nd nothing will get it into more hands faster than giving ,A 
1taway. •• 

So how about it? Rip us off for a free Lets C. Or, • 
if you're tom between winning and waiting, don't A 
wait. Call Mark Williams at this special order ..IJ/JJJia• 
taking number: 1-800-692-1700. .. 
Lei's C le.ilures: A 
Runs uooer MS-DOS 2.0 or greater • full l<emig•ll.'lfl & Ritd1ie C • Comp! le .~ NAME 
libraries • Recl11l extensions lo C • Linker, assembler • Small memory 
model • Floating point• es<./. C.Source Debum,ier option • Full screen • --- -ADD ,r..,0 --------------

ediror •Upgradable 10 C Programmin~ System. I=->.> 

• ~g~~~ •••'=:~---~~~oo-rn-•1d~:ressalongwilh 2';wntd.•or moll!<lescribing lm•"

)UU l>'>ukl use U.1's C wiU1 It"• enl<¥, fonn or on plmn )>o°\l)er. M,lil lo: COFH:R.1~:11m~ \llighlwood. tliicago, 11, 60614. 

1430 Wesl W rig.htwood f:nlries must be re< ' '<ed by AU1!1JSL.11. 1985. 2. \\~nners will be detem1ined bya mrwlom drawing.All winners will be 
Chicago , Illinois 60614 • notified~ mall. The ded:sk•• ol lhe judges will be finitl. f'or" li"1 ol winners. wrile: WINNERS. 1430 \ I( l\Hshtwood. 

Olita~o. IL ~t4_ 3. The odd'i ti4 \\1i.1111ing \Viii he de lennil1ccl b)r number~ e ntries. One en1ry pt.If person. o mechanic~I 
rej)JU(jlLC l ions. AU taxes are the solt" res,1xmsibili ry ol winners. 4. 'll1i..-t- ~....e['ll"' rAk s. is open 10Al1 resident~ °' U.S.exccpl wti ·reA "'" .tn.<ed"' r..ohihiled. S.All enlJ'les tx-..·ome the propcrtyol M.'Ui< l\'illirun 
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What a performance! 
Seven new data acquisition 
and control boards for 
your IBM PC."' 

Encore! 
Encore! 

Data Translation 
has done it again. Our 
first two analog and 
digital 1/0 boards for 
IBM personal com
put~rs received rave 
reviews. 

So we extended 
our product line to seven 
. .. starting at $295 for quan
tity purchasers. 

While most of the 
personal computer world 
focused on home and office applications, 
we lifted the curtain on two other key 
areas. Laboratory data acquisition and 
industiial control. 

Now, no matter what you need for 
your IBM PC, we have it. Each board 
is acomplete data acquisition and 
control system. With AID, DIA, 
digital VO, and a programmable 
clock. You simply choose the 
board offering the speed and 
resolution you need most. Just 
plug it into your PC' backplane 
and it's showtime. 

With on-board intelligence, 
all seven are software compati 
ble and supported by Data iu;ip!S;)Jd · µeu1 101~ P J.:J 

Translation's PCLAB softv,rare package. 
Data Translation is playing the lead

ing role in personal computer data acqui
sition and control. Find out how we can 
help your perfonnanc Laday. 
VISA and MasterCard accepted. 
CaJI (617) 
481-3700 

-..:; 

;;;..,. 
,:::,· 
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295toEM) Law Cast DT2808 10 16SE 3.3 8 2 10 16 yes 
495 16SE 

or 
89S General 012801 12 801 13.7 12 16 

Purpase 
1095 Hie,h Speed DT2BD1-A 27.S 33 
1970 High DT2801 157 I 6 16 8DI 25 16 

Resal11tion 

l 
1095 low level DT2805 12 13.7 
2010 Low leve l. 01280515716 16 2.5 

High 
Resolution 

1695 Simultaneous DT2818 12 4 27 .5 33 
S/H 

IOIES I PCV.8 sot1·,..res• PCM1rtsall mo<leh. 
2 P•oiiamm•ble i'"'" sl•nd.rd ror a11Dl2801 in<! 012801 morl<I! 
3 Scrtw 1erm:1nil .ind s11nal coo d1t.:111n1 IJ'.)nds a~atlablt roi c-onil'l!ChlOn Of i1111 lrOs11nitls. 
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These are usua lly referred to as "production rules." Since 
a Prolog program consists of logical specifications or rules. 
the translation of rules developed for expert systems into 
the form of a Prolog program is straightforward. While it 
is true that an expert-system program cou ld be written 
in a conventional procedural/imperative language. its 
modificat ion to embody new knowledge and rules would 
be an involved process. In Prolog or LISP. however. such 
modifications are natural. Prolog would help rree users 
from worrying about the procedures for solving problems 
and allow them to concentrate on analyzing and specify
ing problems. 

Ennals's concluding claim is that teaching Prolog would 
have multiple advantages and a significance much beyond 
that of teaching computer programming. Ennals"s state
ment that by learning Prolog '"children are being prepared 
for the world of the 1990s" seems to me a persuasive 
argument. 

The subjects dealt with in this book are important and 
interesting for general readers as well as for those who 
specifical ly want to learn more about Prolog. I did not 
notice any misprints or errors in the body of the book. 
On checking a fair sample of the solutions to problems. 
I noticed only one minor error (the solution to problem 
12 on page 45). but th is would not mislead you . 

Ramacf1a11Gfran Bharatfi is a professor in tfte Department of Manage
ment. Marketing. and Computer Information S!!slems al Northern 
Michigan Universit!I (Marquette. Ml 4985 5). His book Introduc
tion to Programming in Prolog is scheduled for publication this 
year. 

MICRO-PROLOG: PROGRAMMING IN LOGIC 
Reviewed by Margaret M. Sklar 

Prolog is a rela tive ly new language. both chronolog
ica lly and conceptually. K. L. Clark and F. G. McCabe. 

authors o f micro-PROLOC: Programming i11 Logic. and B. D. 
Steele designed micro-PROLOG for microcomputers. The 
authors· claim that micro-PROLOG contains all of the 
significant features of mainframe Prolog seems well 
founded. It's a very sophisticated system. allowing the user 
to perform functions as simple as presenting queries 
about an existent (user-created) database and other func
tions as complex as creating expert systems that can 
answer queries about the database and provide explana
tions as to why or why not a particular answer (or query) 
is appropriate. 

The book micro-PROWC is essential for people who use 
the micro-PROLOG interpreter. The reference manual ac
companying the micro·PROLOG 3.1 disk includes an ex
ce llent description of the system. uti lity modules. and 
other considerations for programmers (including how to 
add assembly-language subroutines to Prolog programs) . 
but the manua l recommends that the user work through 

(co11 ti11ued) 
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°iMPoRTAN'f P.C. Bllt 

Now you can 

buy afull QOWer 


mainframe 

Artificial 

Intelligence
language for 

your IBM! • 
colllpatible

personal
cotnputer 

MPROLOG P-500 Offers ~ough a major breakthrough in the Seven Key Features 

AKffiROUG 

It 

..J. ~~velopment of Artificial Intelligence 
applications. a unique version of Profog is 
now available for your personal computer. 
It is called MPROLOG P-500. 
MPROLOG P-500 is an extended. 
programmer-friendly edition of Prolog - the 
computer language selected as the basis for 
the Japanese Fifth Generation Computer 
Systems Project. 
MPROLOG has been specially d esigned for: 

• Softwa re developers 
• 	 Al inn ovators 
• 	 Expert systems researchers and 


developers 

• Corporations seeking a competi tive edge 

HowMPROLOG 
Programming Works 
An MPROLOG program consis ts of FACTS 
and RULES expressed in a natur;i l way The 
infe rence mechanism for answering questions 
or arriving a t conclusions based on FACTS 
and RULES is built into the langu age. This 
language allows you to write powedu l 
software faster and easier than with 
trad it ional algorith mic languages. 
MPROLOG extends you r computer 's ability 
from its curren t tasks of processing and 
manipulating data to reasoning tasks that are 
based on the knowledge you provide it. 

" 	.. _if programmed with the 
statements ·Boston is the capita l o f 
Ma~achusetts· and "All capitals 
are cities ' . the system could deduce 
that ' Boston is a city' . As 
witnessed by the actual notation 
fo r the first statement - jcapital 
of/Boston Massachusetts) - the 
language is declarative and easy 
to lea rn .I! 
- High Technology. 
December 1984 
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• 	 Easy to learn . 
• 	 Flexible enough to let you tailor your 

expert systems . 
• Supported by Logic Lab. a powerful. 

interactive programming developmen t 
environment to maximize convenience 
and productivi ty. 

• 	 Designed for the modular development of 
Al ,1pplica1ions 10 red uce their complexity 
and to enable a programming team to 
cOnCll rrently develop applications . 
M,1chine independent . Any application 
wri tten in M PRO LOG on one machine can 
be t ransferred to o r run on .1 ny other 
mach ine wi th ,1 run ·rime impieme ntatio n 
ofMPROLOG. 

• 	 A iull-fca1urcd im plementa tion of 
PROLOG . It con tains over 200 built-in 
predi ca tes incl uding DEC- JO 
compatibilities 

• 	 Bu ilt to offer perfo rmance. productivity 
and portabili ty 

MPROLOG P-500 on you r IBM® PC or 
compatible system lets you take the identical. 
un;il te red MPROLOG application code 
running under PC DOS and run it under : 
IBM~ VM/CMS: IBM~ MVS/TSO: D EC 
VAX/VMS : : DEC VAX ': / UNIX ':: M68000 
UNIX: and TEKTROt-:IX 4404 UNJFLEX 
and othe r Al work stations. 
for further details call cbe numbers below, or 
c.omplcce and mail chis coupon today. 

LOGICWARE 
Los Angeles • Toronto • Atlanta • Boston 
Call our Micro Division at 

1-617-547-2393 or 
1-4 16-665-0022 Un Canada) 

r--------------~---------------------

For free information, complete and mail this coupon to: 	 Logicwarc Inc , Suite 3000 
5000 Birch Street The West Tower 
Newport Beach. CA 92660 

0 Ye.s. Please send me more information o n i\IPl{OLOG P-500. 

Ti tle: _______________ Com pany: _____________ 

Add ress: _______________________________ 

Zip/ 
State/Pro\'.:-----------------  Postal Code ______ 

Computer Operat ing System : _ __________ Version f: _______ 

~ Manufacrnrer 's Make & Model : __________ Memory: ________ 

I IJ\' l'CJ
I 
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2764 

2732A 

2732 

2532 

2716 

120 ns $ 3.95 120 ns $ 5.95 
256K x 1 6264LP BKxB 

150 ns s 3.15 150 ns s 495 

120 ns $ 0.75 120 ns s 2.15 
611 6P 2Kx8 

64Kx 1 150 ns $ 0.65 150 ns s 1.95 

200 ns $ 0.65 200 ns s 3.95 
5514 1K x 4 

300 ns s 3.25 

32Kx8 250 ns S B.00 

16K xa 250 ns $ 3.95 7201 s 7.25 8253·5 s 3.75 

8Kx8 200 ns $ 7.75 765A s 7.25 B255A·5 $ 3.75 

200 ns s 3.10 BOBSA s 3.95 8748 s 9.00 

8Kx8 250 ns s 2.25 8088 s 8.75 $12.00 

450 ns s 2.25 8155 s 3.25 

200 ns s 2.95 8251A $ 3.50 
4K x8 

• SPECIAL ITEMS250ns $ 2.50 

4K xB 450 ns s 3.25 8087-2 $105.00 

4Kx 8 450 ns s 4.95 8087 3 $105.00 

2K x8 450 ns $ 2.65 80287·3 $195.00 

product wllh one year warrantee. 

$189.00 

PRINTER (IBM Compatible) $199.00 

15358 Val ley Bou levard , City of Industry, CA 91746 
Phone: 818-369-2688 (Mon· Fri · 8· 5) 

ORDER TOLL FREE 
800-892-8889. 800-882-8181 

EXCEPT FROM C.A.UFOFtNIA CALIFORNIA AE.SIOENTS ONLY 

C1u rar c:LHre111 pmes & TOklme 1Jl1eou:its Pric::•• IJJe IYDiO" 10 <:thltiQQ 
TERMS Minimum otdftl SIO OO. Ca.lltornl.a resu:-ei\li mu1"1adl}6.5' • nloi u1.1. 

SnlOOIAO & Handltn.g. UPSG10UM SJ.OD_ UPS ;\If 5.5 00CU11CJOt , ID) 

ALL MERCHANDISE IS 100% GUAAANTEEO. 

From the leaders in logic ... 

Unbeatable Tools for Artificial Intell igence 
and Expert Systems 
NEW LPA micro-PROLOG.Professional for the IBM PC &AT. 
Fully integrated with the MS DOS 2 environment and using all the 
memory available. It has it's own window handling primitives and 
Wordstar-like screen editor. 

Launch Price - US $395.00 

NEW LPA MacPROLOG for the Apple 512k Macintosh. It is an 
incremental compiler system completely integrated with the 
Macintosh environment. Launch Price _ US $450_00 

A seminar led by Professor Robert Kowalski is planned for 
December 1985. Please enquire for full details. 
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Clark and McCabe's book t6 learn the language. 
The book claims to be a ..self-instruction tutorial on logic 

programming using micro-PROLDG (version 3.1 or later) 
for someone unfamiliar with Prolog logic programming." 
The overall sty le and method of presentat ion are con
ducive to learning on your own. but the authors assume 
a certain degree of sophistication on the part of the reader. 
This book is indeed suitable for a reader unfamiliar with 
Prolog. but it is doubtful that a reader with little program
ming. mathematics. or linguistics background could easily 
follow much beyond the basic concepts presented in part 
l. Nonetheless. it is a fast-paced introduction to what com
puting can and should be like. 

..Basic Concepts" introduces the foundations of Prolog: 
setting up a database of facts. formulating queries in the 
database. formulating ru les (or conditional facts) . arith 
metic. and the key concepts of recursion and lists. Prolog 
is based on the concept of relat ions. A relation. mathe
matically speaking. is a set of ··tuples:· the individual 
elements of which come from different domains but are 
connected via some property. 

The reader is led stepwise through key concepts by ex
amples and exercises. The authors develop a ··fami ly" 
database with the relations father-of. mother-of. male. and 
female. They then discuss retrieving information from the 
database. Arithmetic operations (SUM. TIMES, LESS. and 
INT) are also considered relations by micro-PROLDG. 
Ru les can be derived from relations to build still other rela
t ions. For example. parent-of can be derived from the rela
t ions father-of and mother-of. grandparent-of from parent
of. difference from SUM. etc. Clark and Mc Ca be present 
these concepts thoroughly. They offer numerous examples 
and exercises to help solid ify the learning process. Exer
cise sets are related to the text material. but each set of 
exercises leads the reader to discover more than just what 
was presented in the text. A reader seriously interested 
in mastering micro-PROLDG should work through all of 
the exercises in the book. 

LISTS 
The concept of list processing. which is central in artificial
intelligence research. is the main topic of "'Logic Program
ming Using micro·PROLDG" in the second part. An interac
tive approach. where the user can input data to the pro
gram. is discussed along wi th functions. sorts. and more 
complex fo rms of conditions. The authors also discuss 
concatenation of lists and parsing. 

The material just men tioned covers Prolog for the casual 
reader: the rest of part II is for the reader with some 
degree of soph istication. This is where the thri ll of Prolog 
begins. Metaconditions. metaprograms. tail-recursive defi
nitions. and user-created modules Jet you experience the 
full power o f Prolog and. indeed. add to the built-in power 
of the micro-PROLDG supervisor. Again. the concepts are 
presented via numerous examples and exercises. but now 
they are of a more theoretical nature. 

(corrlimwf) 



MS-DOS, PC-DOS, CP/M-86, XENIX, 
8086/80I86 ROM 

Mame Aztec C86 
' I mmpli~ Iha! h111111<111g 5lr< qllr> . . q111/" 1iJ/uuN~ 
for nou.f u'Ork .. 

Computer Language review. Pebruill')' 1985 

Great Code: Mam A2tec CS6 generates fast executing 
compacl code. The benchmark results below are from a 
siudy conducled by Maruc The Dhrystone benchmark 
(CACM 10!84 27:10 pl018) measures performance for a 
S)stcms software instruction mix. The results arc with· 
out register "ariables. With regislcr •11riablcs, Manx, 
lkrosoft, and Mark Williams run propor1 loni\tely fasler, 

Lattice and Computer I nnovation.~ show no impnl\'e· 
ment. 

Execution Code Compile/ 
Time Siu Link Time 

Oltl)'itonc Ben.chmaril 
Mruix Ailee Cll6 3.3 34 secs j,i60 93 sa:s 
Microsoft C3.0 34 secs 7,146 119 SCCS 

Optimized C86 2.20J 53 secs U,009 172 sa:s 
Mark Williams 2.0 ~secs 12,980 113 secs 
Lattice 2.14 89 secs 20.~04 117 secs 

Gre.al Feature'5: Ma"' Azlec C86 is bundled ,.ith a powerful 
array of well documented producUvit)• tools, libral')' routines 
amlfe;iture\. 
Optimiud Ccompiler S)'111bolic Debugger 
AS86 Macro Assembler LN86 O•-erlil)•Linker 
80186180286 upport Llbrarian 
80 7 287 Sensing Lib Profiler 
£xten$i\-e UNIX Libl'llry DOS. Screen, & Graphics Lib 
Large Memory ~Iodel Intel Objecl Option 
Z(\'!) Soun:e Editor < CPIM-86 Libr.111· < 
ROM Support Package < CNTEL flEX Utllil)· < 
Libr.111•Source Code < ML<t'd memol')' models < 
MAKE, OIFf'. :ind CREP < Source Debugger< 
One year of updates < CPIM-86 Libra11· ·c 

Mam offers two commerc.ial de\-elopmenl syslems, 
Aztec ca&c and Aztec ca&d. Items marked -c are 
special fealUre!< of the A7tec C8(;.c SY$1em. 

Aztec C86-c Commercial System $499 
Aztec C86-d Developer's System $299 
Aztec C86-p Personal System Sl99 
Aztec C86·a Apprentice System $49 

All systems ne upgradable b)' paying th.e difference 
In price plus S 10. 

Third l'llr1)' Software: There are a number of high qual· 
ily support (lilckages ror Maru Aztec C86 for screen 
management, graphics, database managemenl. and son
.....,. de\elopment. 

Ctree $395 Greenleaf $185 
PHACT $250 PC.Unt S98 
HALO S250 Amber Windows S59 
PRE-C $395 Windows for C $195 
Cterp $300 Fidl'ime S295 
WlndScreen S149 C Util Lib $185 
SunScreen S99 PUnk-86 $395 
PANEL $295 

MACINTOSH, AMIGA, XENIX, 
CP/M-68K, 68k ROM 

Man.x Aztec C68k 
'"1.thr.iry h•.11t11li11g is 1rry 11..·.nlt/,• 1!<.-wm11/oJtim1 i.< 

~\t..·dlrnt ... the ....'1t!l! u 11fi:.dJnh' tu u·c,, k i1t _. blou. ·' 

au UJI Jh,, com1 •/1fi1m frir f'41'•'' 11mpi'4.• .~·cd .. tm t.~\·· 


<di.-tttrllorC 

Computer L>nguage re\iew. April 19 5 

Azlec C68k is the most widely used co mmercial C com· 
pile.r for the Macintosh. Its quality, performance. and 
completeness pl•ce Manx Aztec C6Bk in a position J:ie. 
)'Ond com~ison. U is a\'olilable in several upgradable 
\"e-rsions.. 

Optimt.edC Creates Click.able Applications 
Macro A$Semb ler 1'10ll'I' Enhanced SHEL L 
0>"erla)• Linker Easy Access to Mac Tuolbox 
Resource Compiler UNI X Library functions 
Debuggers Thrminal Emublor (Source) 
Ubrarian Clear Det!liled Documentation 
Source Editor C·Sluff L.ibrary 
MacRam Di!k -c niTuols (vi, make,diff,grep) -c 
Library Source -c One \'ear uf Updates -c 

Items marked ·c arc :n-allablc on()• in the Man Aztec 
C86-c S}'Slem. Olher fcalurcsare In bolh lhe Az.tcc CU.d 
and A7tec r;.c systems. 

Aztec C68k-c C-Ommercial System 5499 
Aztec C68d-d Developer's System S299 
Aztec C68k-p Personal System $199 
C-tree database (source) $399 
AMIGA, CPIM-68k, 68k UNIX call 

Apple D, Commodore, 
65u, 65C02 ROM 

Manx Aztec C65 
"' Jht' .17.TEC ( s.11s1<·111 is utlt' 11l lhe fin"'' >itft11"<1n• 
p..ick.iges I h.it • S<'<m '· 

IBBLE "~·ie-v. Juh• 1984 

A \'ast amount of business, consumer, and cducalional 
software is implemented in Manx Aztec C6.5. The qua.lily 
and comprehensh·eness of lhls system is competith'C 
with 16 bil C systems. The S)'Stem includes a fu ll optim· 
lzed C compiler, 6502 assembler. linkage editor. IX 
libran\ screen and graphic-S libraries, shell, and much 
more. The Apple II •'Cl'sion rnns under DOS 3.3. and 
ProOOS, Cross •ersions are a"ailable. 

The Aztec C65-<l128 Commodore system runs under 
the CI28 CPIM en••ironmenl and generates programs for 
the C64, Cl28. and CPIM environments. Call for prices 
and a•"ailability of Apprentice. Personal and Dl!\-eloper 
w rsions for the Commodore 64 and 128 mac h.lnes. 

Aztec C65-c ProOOS & DOS 3.3 S399 
Aztec C65-d Apple DOS 3.3 Sl99 
Aztec C65-p Apple Personal system S99 
Aztec C65-a for learning C S49 
Aztec C65-c/128 C64, C128, CP/M S399 

Distribution of Ma.nlC Aztec C 

ln the USA, Manx Software S)'Slems is the sole and e.~· 
clusi'"C distributor of Aztec C. Any telephone or mail 
order sales other 1han through Manx are unauthorized. 

Cross Compilers 
Cros.~ Oe\oeJopme nt programs a.re edited, compiled, and 
linked on one mac hine (lhe HOST) and transferred to a.n
other machine (the TARGE1) for e.~ei: ulion. This meth· 
od is useful "'here the target machine is slo"''er or more 
limited than the HOST. Manx cross compilers are =d 
heavily in consumer software development (games), 
sc.ienlific, industrial, researc h.. and educational 
en•ironmenli. 

HOSTS: VAX IJN IX (S3000), POJ>.ll UNIX (S2000), M · 
DOS ($750), CPIM {$750), MACJNTO H (5750). 
CPIM·68k (S750), XENIX (S 750). 

TARGETS: MS.DOS, CPIM-86, Macintosh, CPIM-681<. 
CPIM-8-0, TRS-80 3 & 4, Apple II , Commodore C64, 
8086/80 86 ROM, 68xxx ROM, 8080180851Z80 ROM , 
6SxitROM. 

The first TARGET is included in lhe price the HOST 
system. Addilional TA RGETS arc S300 lo SSOO (non 
VAX) or SlOOO (VAX). 

Call Man~ for information on cross de\·elopment to the 
68000. 65 16. Amiga, Cl28, CPIM ·68K. VRTX, and 
others. 

CP/M, Radio Shack, 
8080/8085/ZSO ROM 

Manx Azt.ec CII 
" I \~ h <l ~ 101 "' <-'P""','" -.11h difkrcnt C compd n, 
but th( ,\lice C. II Com)lilcr ;u1d l'rnfc. imul 0<,·dc>p
mcnt Syskm i. ti>< 1,..11 l\c ..:en " k '1i.:ru. o~..:emhcr, 

1984, John B. Harrell Ill 

Aztec C II< (CP/M & ROM) $349 
Aztec C 11-d (CPIM) $199 
Ctree database (source) S399 
Aztec C80-c (TRS-80 3 & 4) $299 
Aztec C80-d (TRS· 0 3 & 4) Sl99 

How Th Be.come an Aztec C U•er 
To bei:ome an Aztec C u5'?1' call I · 00·221·0440 or call 

1·800-832·9273 (800:rEC \\/AR E). In NJ or outside the 
USA call 201-53().7997. Orders can also l:ie telexed to 
4995812. 

Payment can l:ie by check, COD. American Expl'C$$, 
VISA, Master Card, or Net 30 to qua lified customers. 

Orders can also be mailed 10 Man~ oftwarc Systems. 
Bo.• 55, Sh.re\\~bury, NJ 07701. 

How Th Get More 1.nformalion 

To get more lnformation on Mam Aztec C and related 
product.., call 1·800·221-0440, or 201·530.7997. or "Tile 
to Manx. Solh•'ol re Systems, 

30 Day Guarantee 
An)' Manx Aztec C·C or Manx Azlec C-d de.oelop

ment s)•stem can l:ie returned within 30 days for a refund 
if it rails to meet )'Our ne-eds. The only restrictions are 
that the original purch<ue must be direi:lly from Manx, 
shipped within the USA, and the packllge mu$t be in rt· 
salable condilion. Returned Items must be recehoed h)' 
Manx within 30 da~ A small restocking fee may be re
quired. 
Discounts 

There are special discount.$ <n-'311.able to professors, 
students, and consultlnli. A di$Count is also avallable on 
a "trade in" l>asis for usen of L.-.ttice. C, CI·C86. Mark 
Williams C. Wiurd C, Digital Research C. and Microsoft 
C. C.'11 for information. 
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Locally or across the natlon, 
you're only a phone call away 
from the best advice, informa
tion, sales and service for all 
your computer needs. 

At Micro Mart. A name you 
can trust. 

We're proud to offer the 
widest range of computer 
products anywhere. At very 
competitive prices. With inno
vative financing options like 
the Micro Mart Blue Chip 
Credit Card. 

When we say a product is 
available t9day, we mean today. 
Our Micro-to-Mainframe inven
tory system keeps our products 
current And our customers 
satisfied. We deliver quickly 
because we're geared to ship 
hundreds of products daily to 
customers all over the world. 

But we don't stop there. 
Micro Mart offers a compre

hensive range of Technical 
Support and Customer Service 
after-the·sale. We're on-site 
with hundreds of service loca
tions nationwide. And our 
National Service Center is 
one of the fastest depot 
services in the USA. 

Call Micro Mart today. You'll 
meet people who back up 
price, availability and service 
with performance. You can 
count on it. 

COMPUTERS 

AT&T Color and Mono Systems 
in stock Start at $2195 
COMPUTER SPECIAL OF 
THE MONTH Call for details! _ 
NETWORKING/
PROTOCOL 
CONVERSION 
SNA & BISYNC 3780, 5251. 
Mod 11 & 12, 3274, 3278__ 
PC TURBO 186 by ORCHID, 
80186 coprocessor board $599 
IRMA Complete line From $829 
PRINTERS& 
PLOTTERS 
We have thousands in stock. 
PRINTER SPECIAL OF THE 
MONTH Call for details! _ _ _ 
HOUSTON INSTRUMENTS 
Plotters and Digitizers in stock_ 

DOT MATRIX 
EPSON RXB0/100, FXSO 
Plus/100 Plus ___ ___ 
EPSON LXS0/100, LQ1500_ 
EPSON JX80 Color printer_ 
COMREX 420, Epson 
compatible, 400cps __$1695 
OKIDATA 192 & 193, ML84, 
Pacemark 2410 ____ _ 
OKIDATA Color printers, · 
complete line ______ 
TOSHIBA P-351 & 1340 __ 
____New Low Prices! 
TEXAS INSTRUMENTS 855_ 
______ From $729 

LETTER QUALITY 
NEC Spinwriters 2050, 3550, 
8850___New Low Prices! 
COMREX CR II E, CR Ill &CR 
IV Start at $369 

We carry a full range of form 
handling options. 
FLOPPY DISK DRIVES 
TANDON TM 100-2, DD/DS, 
360K $119 
1/2 HEIGHT Disk Drives from 
Shugart , Mitsubishi & TEAC. 
PC, XT & AT Compatible_$115 
SPECIAL! Two 1/2 Height 
Drives, "Y" cables & 
brackets. $219 
HARD DISCS 
Micro Mart carries many of the 
major brands. If you don't see 
it- ask for it. 
PEACHTREE TECHNOL
OGIES P-10, 20, 30 & 50, int. & 
ext. for your PC, XT, AT. AT&T, 
COMPAQ & others From $695 
PEACHTREE TECHNOL
OGIES New 112 Height Tape 
and Winchester back-up 
system $1395 
SYSGEN 10 & 20 Meg. 
w/streamer tape _____ 
_ __New Models-Call! 
SYSGEN Image & Quickfile, 
Streamer tape for XT/AT__ 
_ _____ New Prlcel 
BERNOULLI TECHNOLOGY 
Hard Disc Subsystems_ $2595 
CHIPS 
We guarantee the lowest prices 
in chips. Call us! 
INTEL 8087, 80287, high speed 
coproc. $125 
64K-256K RAMCHIPS_ _ 
___Call tor Market Price. 
128K Piggy-back chips for your 
AT Call for Market Price. 

MULTIFUNCTION 
BOARDS 
We have a complete line of 
Multifunction Boards compatible 
with the Portable, XT/AT & Jr. 
THE BOARD SPECIAL OF THE 
MONTH__Call for detallsl 
SIX PAK 64-384K, multifunc._ 
MPll RAMboards for PC's & 
compatibles______ 
1/0 MINNIE 1/0 shortboard for 
Portable & AT_ ____ _ 
ADVANTAGE 128K-3Mb, expan 
sion for AT_______ 
QUADRAM OUADBOARD, 
64-384K, multifunc. __$249 
TECMAR CAPTAIN, 0-384K, 
multifunc. $185 
TALLTREE J-RAM II ____ 
___ __New Low Price! 
STB RIO GRANDE & GRANDE 
BYTE, 128K AT expansion__ 
______ From $259 

GRAPHIC CARDS 
PREVIEW Mono Graphics/ 
Hercules look-alike Call 
HE.RCULES Mono & Color 
Graphics cards _____ 
_ _ __New Low Prlcesl 
TECMAR Graphics Master, HiRes 
Color & Mono supports Lotus_ 
_______ _ $449 
QUADRAM Quadcolor I & II color 
cards_ _ ______ 
PARADISE Multi-display or 
modular graphics cards ___ 
_ _ _____From $199 
STB Chauffeur & Calorific __ 
_ _____$189 & $289 
SIGMA Color 400 for PGS 
SR-12 New Low Prlcel 



- ---- ---------- - ----- -- ---- ----

SOFTWARE 
SOFTWARE SPECIAL OF 
THE MONTH. Call for details! 

ACCOUNTING 
SORCIM/IUS Complete line 
including Windows_ _ _ _ 
_____From $289/each 

SPREADSHEETS & 
INTEGRATED PACKAGES 

Call for unadvertised spread
sheet packages. 
MICROSOFT MultiPlan, 
w/templates______ 
SORCIM SuperCalc 3, vers. 
2.0 	 New Low Price! 

ENHANCEMENTS & 
UTILITIES 

FOX & GELLER Complete line 
for dBase 111111 , Abase 4000_ 
NORTON Utilities 3.0__$69 
ROSESOFT ProKey 3.0_$89 
CENTRAL POINT SOFTWARE 
Copy II PC $35 
SOFTSTYLE Set FX + and 
Printwor1<s, printer control__ 
SIDEWAYS Inverts printout_ 
BORLAND SideKick and 
SuperKey From $35 
LIVING VIDEO TEXT Think 
Tank $125 

COMPILERS& 
LANGUAGE TOOLS 

LATTICE C-Compilers_$299 
MICROSOFT Complete line_ 
BORLAND Tu rbo Pascal, Turbo 
Toolbox & more From $35/each 

GRAPHICS & CAD 
Micro Mart carries many of the 
major CAD packages. Call if 
you don't see it listed. 

Z·SOFT PC Paintbrush, mouse 
graphics $75 
DECISION RESOURCES 
ChartMaster lalest version $239 
MICROPRO ChartStar___ 
MICROSOFT Chart__$169 

COMMUNICATIONS 
MICROSTUF Crosstalk XVI. 
latest version $99 
HAYES Smartcom II _ _ _ 

WORD PROCESSORS 
MULTIMATE wfspelling 
checker & tutorial___ _ 
_____New Low Price! 
SAMNA+ _____ _ 
MICROSOFT Word. New 
version_ _______ 
LIFETREE Volkswriter Deluxe_ 
_ _______$169 
SSI WordPerfect, version 4.0_ 
_______ $269 
MICROPRO WordStar Profes
sional series_ New Low Price! 

OFFICE & PROJECT 
PLANNING 

HARVARD Total Project 
Manager $299 
SORCIM!IUS Super Project_ 
MICROSOFT Project_$175 

DATA BASE MANAGERS 
Call for unadvertised Data 

Base Managers. 

MICRORIM 4000 or 5000, 

Report Writer & Clout_ _ _ 

_____New Low Price! 

WARNER SOFTWARE The 

Desk Organizer $145 

MICROSTUF lnfoscope_ $149 

MODEMS 
HAYES Smartmodem 300, 1200, 
1200B & 2400. We have the 
best stock in the USA_Calll 
VEN-TEL 1200 Baud Half Card 
w/Crosstalk $419 
POPCOM Int. & ext. w/voice
& data________ 
AST Reach Modems___ 
_ Special Introductory Price! 
MISCELLANEOUS 
DYSAN Diskettes at the lowest 
price in the USA Call! 
MOUSE SYSTEMS PC Mouse, 
optical w/software $139 
MICROSOFT Mouse, bus or 
serial mechanical____ 
KEYTRONICS 5151 & 5152 
keyboards From $149 
KENSINGTON MICROWARE 
MasterPiece $199 
CURTIS Accessories, Pedestals, 
cables, etc.______ 

HAYES Mach II & Mach Ill 
Joysticks $39/$45 
QUAORAM Microfazer print 
buffer 8-128K_ _ From $129 
TRIPPELITE ISOBAR surge 
protectors, 4 & 8 plug From $49 
POLAROID Palette__$1345 
PTI Back-up power supplies_ 
_ _ __New Low Prices! 
MONITORS AND CAT'S 
PGS Max12 (E), amber &mono 

New Low Prices! 
PGS HX-12 & SR-12, color 
RGB's__New Low Prices! 
OUADRAM Quadchrome, 690 
dot RGB $429 
AMDEK Color 300, 500, 600, 
700, 710, 725_____ _ 
AMDEK 300A/300G/310A_ _ 
_____$129/$119/$165 

© 1985 Micro Mart, Inc. 
Technology Corporate Campus 
3159 Campus Drive 
Norcross, Georgia 30071 

roua PtslSONAl IJLUtCH.lf' CA.ID 

MICRO 
MART 

1234 567 800 123 

THE COMPUTER TELEMARKET 
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New64KSBC 

Only 

s375_ 
4 11 x 6 11 

• Requires no terminal. Includes 

Video Controller and CP/M'" 2.2 


•Runs any size floppy drive 
• Substantial OEM Discounts Available 
Other models include Hard Disk 
Controller, CP/M® 3.0, 128K or 256K RAM, 
Time of Day Clock, E2PROM, Peripheral 
Expansion & RGB Color Video Display 
64K SBC Includ es: • 110 Expan sion 
• 6 MHzZ808® • Source Code and 
• Video Contro ller Drivers included 

• 2 Serial Ports • CP/M 2.2 
Cf'IM 11 a reo111e:1~ ~odemark o l Olgl a• Re1eo1ch tnc. 

• 4 Para llel Ports z:eoa l11i o reoglUerOO •r<Jdiemark ot moo Inc. 

Megotel Compuler Technologies 

Head Office ond Technico l Supporl Cenler 

150 Tu rb ine Dr ive. Weslon, Onlorio M9l 252 


Telephone: (416) 745-7214 Telex : 065-27453 MEGATEL TOR 

U.S. Sales ond Service Ollice 


2311 	 South Anthony. Forl Wayne IN 46805 
Telephone: 1219) 745-0310 

rnegatel 


MultiGuard provides max.imurn proieclion for your l'C soft· 
ware at a reasonable price. Ten disks or thousands-formaHed 
or full y duplicated. Call today for complete information. 

DISK 

COPYING 


Whether you need SO disks or thousands , we have years 
of experience in creating the nighest quality copies. Reasonable 
prices- fast turnaround. Call today for our free booklet on 
software duplication and packaging. 

Call ALF first 
1-800-321-4668 

in Colorado (303) 234-0871 

ALF ALF Products • Denver, CO 

BOOK REVIEWS 

Part Ill is short {26 pages) and technical. showing mainly 
how to transla te the SIMPLE sentence syntax (SIMPLE is 
a special syntax of micro-PROLDG that allows for a more 
English-like expression of sentences) used throughout the 
book into standard Prolog syntax. Little is new here aside 
from terminology and notation. A few features of micro
PROLDG that need standard syntax are included. This 
standard syntax . incidentally. is more like other versions 
of microcomputer Prolog. such as PROLDG-86. Someone 
familiar with SIMPLE Prolog would be able to use other 
versions of Prolog after mastering the concepts in th is 
section. 

The last part. '"Applications of micro-PROLOG," is com· 
posed of four chapters written by guest authors to illus· 
trate applications of micro-PROLOG. One chapter. by 
F. Kriwaczek. demonstrates an application of graph search· 
ing for project management. Kriwaczek develops a critical· 
path ana lysis program with explanations as to how Pro
log is especially suited for this type of analysis. 

The next chapter. entitled "micro-PROLDG of Expert Sys
tems:· was written by P. Hammond. It scans the develop
ment of a minicomputer expert system based on the 
medical system MYCIN. with particular emphasis on how 
Prolog lends itself to this type of system. The most inter
esting concept in this chapter is found in the explanat ions 
of how the system. if asked to explain its conclusions. can 
trace its own logic and provide the how and why of a par· 
ticular conclusion. 

"The Logic of 1\vo-Person Games" by M. H. Van Emden 
and K. L. Clark is just good pure fun for anyone with a 
bias toward game theory The authors provide an analysis 
of game trees and min-max principle. using Prolog rela
tions (user-defined) such as good-move-for-white and 
va lue-of-white-to-move to develop winning strategy. Their 
discussion of chess-playing programs is very informative. 

In the final chapter. ··micro-PROLDG for Problem Solv
ing," R. A. Kowalski and M. I. Sergot tackle all-purpose 
problem solving. Alternat ive search strategies and loop· 
detection techniques are incorporated as well. The only 
disappointment in this chapter was that it ended. 

REQUIRED READING 

This book shou ld be considered required reading for any· 

one interested in artificial intell igence. computer science. 

programming. or applied mathematics. Though learning 

the Prolog language is the main emphasis of the book. 

it is not really simplified 


In addition to examples and exercises mentioned earlier. 
"system notes'" scattered throughout the text explain non
logic programming activities (such as starting up. inter· 
rupting a program run. executing a trace. and so on) that 
are not part of syntax but are certainly necessary if you 
are following along on a computer. Without a computer. 
you can still get a feel for programming in Prolog. The four 
applications chapters are excellently written and can help 
provide a feel for the full impact of this type of program

Jco11ti11uedJ 
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"Move over MultiMate, MicroPro's back on top'.' 
- Business Software 

HThe new package is packed with virtually dozens of 
features everybody wants ... Even in a dedicated machine, 
word processing has never been more plushly self con
tained and comprehensive'.' 

- Personal Computing 

"Three early users of WordStar 2000 gave the program 
high marks for its overall design, mnemonic command set 
and intelligent use of function keys'.' 

- ComputerWorld 

"I've become addicted to some of the features such as undo, 
windows, and automatic reformatting'.' 

- Popular Computing 

"Include WordStar 2000 on your shopping list-it's com
petitive with anything now on the market'.' 

- Computers and Electronics 

Ill 
M1craPra. 
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or rnodcms. Jus1 buy MFJ'• Model 1243. TI1cn )t>U con romce l 
one: o r :ill )'OUf cunµucrS LO :a si11Rlt~ 
prl.rnc:r or mnck:m~ Or lcl )'Our unc 
compu1cr Shu· up 10 four pc:ri · 
plier.ti ' TI~ink or 1hc moll :r )'l)U' U 

:§a\"C, LEDs monitor important data Uno \Vhilc ~ built·in .wrgc..· 
prut t.~ror ,guatds the111. 1\Yo-u.'3)' romnmn:ic:i tinn L~ allowed '\\~th 
no complic.alttl soflu.uro to IMm:jrJSI pu.sb o br.Jllm1l 

Model II 07 8 sod< ·ts. 
2 umwildled; &79.9~ 

Model t t 08 7 •<>c:kcl<. l uit,wildtt-d: 
whh dropoot r ·to •S'9.9S 
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"" 
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"The M~ RS-2J2 Transfer 

Switch. Buy it before the manu
facturer comes to his senses!" 

Joe: Cllmpbcll, 71xl RJ.232 Solution 

S1tx:x C.Ompulcr book$ 


Now ) 'OU con h2••t ..&llJ/eond affordable pan cxp>nslon. D<1n'1 kt"<l' p h'l.llting 
•nd unplugging <2b1cs. You can m ly switch )UUr compulcr 10 )Our hJglHj><cd p<lnicr. 
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;h<Jw )'OU. coli M~l -. ~fl-~·!. ~~.. mi'~~...-· 
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1e\~r unplug :i Liable :iµin. "ow. '"~th ~ pus31 of il bunoo )'OU can go fmm doc rrutri.x tu ld ta· 
qu:ility printing. or go l'rum l""' prinl<r
'° )'UUr mo<km . Ml')'• Model 1240 
Tnmsfer SwUch r~ture-S ;a built· in 
tn.n.'imll/ rccei\'C' :ii"\\i Cch :;dJo"ing )00 
M 'O•w:I)' informuion: Oow. lflli moni 
lot imponam c!:ua ll no."S 1>oblle a l>ulh·ln 
SU<Jte pro<e<"tot gu>M 1hc.m The 1240 
:1bo ~t."1.S :n a null n'IOdem. All •his for 
just J79.95.Nu 'l'<md<r ilS Ml')'s No. I sc:llcrl 

'"'"",...,need l·to~ c:omputa. to • ban: one perlphenl o r I -to-' pttlphual<o 
to • hare a common cem,.trr. . . Model l 2 •0 / 8 l19.9S 

The perfcc1 office Tron.'ilcr Swilch. 0on·1 buy muhiplc prin1crs 

St.'\'tn :addh on::a l models to dux>Se (roni. F..3th uni1's nsing 
i. "'"'''"'~'«!from hlgh-<1u•lll)•• iumlnum. Prinl<d cin.uil bouds 

.:l.W..ln: m:aximum r~U4hllity by dimirtating crosstJlk. line: lmctfcrcnce and any need for wirin~ 
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Im •mcnt )uu"vc aln.::11Jy m•<k in you r COOlf>Ul ~r bychoos fill from 1ht flf\t.o;a line ofTnn>fer 
Swlu:hos on ilw; rmrlltt, l"c/udl>ig MF]'s l&<I & Cmrtro,,fa PmriUel Swltclx"S. 

You've KOt a lot of mon.e-y tlecl up la your n>mpu<"-r. Do.'I 61- It/ 

Thc:rc :11rc Other RS-2 3l: S#l.t c:hn, Powc-_r Cc:nte_n,, and C.Omput·er P e riphitral Pro
du.ct:a ;l\";lili:tibk:: rrun~ l\·tFJ , Coan and ulk \\~ t h u.s abouE :i.U )VUr rumputlng nec."W.. ;;md wtwn 
""tlo. osk for ou1 1>11;.<t <01a log. Bot h the call and the cataloS"""' free . 

1-800-647 -1800 
For 'tdlni11."a.l/n:palr lnform;aicm .. o.r in MissiSS.ippi , o r ooukk bhc C.ontl tlC."1M2.I nl 1.~-d ~u.-s. 

pi<'J..'if,: rdc:phonc ... 

1-(601)~2~-S869 or 1c1cx S~-4590 MFJSTKV 
A.11 Ml'] pn)f.)ua.s COOl · wilh a dJ.Jt1b/i!gu:ar.m1ee ""'~think is unrmldu~d. Order (rum MF) 

ond Lt')' ony produ<' fo r 30 d:a)'$. If ii doesn'1 s:u isfy )t>Ur n<.-ru._ ii"" rclUn> i1 (or o fttll "1frmd, 
I~ shipping. Jf )'OU keep h )'OU can be :ISSlJ_rOO or ccm.tlnued scnicc w'ith uur Vm: H:nr 
U.K.Y>1Ulirlr,,u1I Gru1rtu1ree. 
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MF.I 
MFJ Enterprises Inc. 
92 1 Louisville Road 
tarkvi.Ue, M 39759 
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BOOK REVIEWS 

ming. While perhaps not a book for self-teaching. micro
PROLOG is a standa rd model for textbooks on pro
gramming. 

Margaret M. Sklar is an instructor in computer information systems 
at Northern Mic/1igan University (Marquette. MI 49855). Her 
specially is computer languages. 

A SOFTWARE LAW PRIMER 
Reviewed by Mark J. Welch 

M any programmers know that a variety of legal ques
tions need to be addressed before they can sell a 

program. Foremost is protection of the software itself since 
the programmer's goa l is usually profit. Other issues. in
cluding potential liabllity to customers. obligations to 
previous employers. and contract law are less apparent 
but require consideration. 

A Software Law Primer packs much useful information into 
a short readable volume. I ~xpected to find the usual 
analysis of methods of protecting software from being 
copied: copyrights. patents. trademarks. trade secrets, and 
licenses. Frederic W. Neitzke addresses each of these in 
brief detail and also deals with contracts. torts. and poten
tial problems between employees and employers. 

As explained in lega l books and articles. protection for 
software is a fuzzy issue because laws covering patents. 
trademarks. copyrights, and trade secrets can all poten
tial ly protect software but not all at the same time. Neitzke 
suggests that wh ile patents provide the strongest protec
tion if upheld. they are too costly and uncertain for most 
programs. He explains how copyright. trade-secret. and 
trademark laws may be applied. Another chapter covers 
what must be done to be certain that specific protection 
will apply. The problems of con tract and tort law. each 
of which cou ld create unexpected liabilities for a company 
selling software. are also addressed. 

In an industry with such a high turnover rate. employee/ 
employer concerns need clarification. Neitzke ident ifies 
problems that could arise when an employee leaves a 
company. including concerns over trade secrets. owner
ship of general programming methods and tools. and the 
legality of some contract restrictions. 

Throughout the book. Neitzke sum marizes relevant 
cases and cautions that because the laws pertaining to 
software are sti ll evolving. unexpected twists could occur. 
He suggests that a programmer consult a lawyer before 
considering selling software. 

The only problem with this book is that only weeks need 
pass before it is out of date. The Betamax case (Sony v. 
Uttiversal City Studios). which could have an effect on soft
ware publishing. was reversed by the Supreme Court short
ly after this book was published. Despite the changes in 
software law. Neitzke's book provides an excellent sum
mary of the issues confronting software entrepreneurs. 

(co11tim1ed1 
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YOU DON'T 

NEED ACOMPUTER 


mFIGUREOUT 

WHICH IS THE BEST 

WORD PROCESSOR. 


WORDSfAR 
MultiMate"' Microsoft' Word Word Perfect ~PLUS 

v.3.30 v.2.0 vA.0 v.1.01 

E.asy-10-renletnber 
Mnemonic Commands ,/ al 

Onscn><:n Tutor ,/ ,/ alFor Eas)' Leaming 

Fonnal Sheets For ,/ alFa~t. E.a!!.y Documents 

"Undo" To Edsily
Resture Text ,/ ,/ al 

Built-in alTelecommunica1ions 

Sp<:lling Cornctor" ,/ ,/ ,/ al 
Mail List Mamt,f.t Cr v 
Windo" s On scree" ,/ al 

Ma1h fluih -in ,/ al 
AlphHbctic 1\ nd Numeric 
SortinH Within l.>otumcnt al 

··Macros" !'or Jlec:i lli ng Orien 
Us<:d Commonrl Scqu nc ·s ,/ ,/ al 

uppm'l> 0"" ' 100 Printers al 
Expt.:riL:ncc Wilh Ovc.

t.;i i\.f illion Owners al 

Ill 
M1craPra 

•On ly \vith WordSt.ar 2000 ~"Jn com.."Clion be don while in c:dil ing mode; other pmgutms cited requirl;! cxitinJ:: th .-. pmgram. For a com plete comparison chan, write: Mic:roPro, 
Dept. 2000. 33 San Pablo A'•e., San Rafa el, CA 94903. Specifications are lor the lale"l released versions of all products effective Apn l 19&5. MultiMatc is a iradcma rk of 
MultiMatc Corp.; Microsofl is a 1'egis1ered trademark of Mim:isofl Corp.: WordS1ar and Micro Pro are Lrademarks ur Microl' ro ln1erna1ional. 
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TOTAL CONTROL 

with LMI FORTH™ 

For Programming Professionals: 
an expanding family of 
compatible, high-performance, 
Forth-83 Standard compilers 
for microcomputers 

For Development: 

Interactive Forth-83 Interpreter/Compilers 

• 16-bit and 32-bit implementations 
• Full screen editor and assembler 
• Uses standard operating system files 
• 400 page manual written in plain Eng lish 
• 	Options include software floating point, arithmetic 


coprocessor support. symbolic debugger, native code 

compilers, and graphics support 


For Applications: Forth-83 Metacompiler 
• Unique table -driven multi-pass Forth compiler 
• Compiles compact ROMable or disk-based applications 
• Excel lent error handling 
• 	 Produces headerless code, compiles from intermediate 


states, and performs conditional compilation 

• Cross-compiles to 8080, Z-80, 8086, 68000, and 6502 
• No license fee or royalty for compi led applications 

Support Services for registered users: 
• Technical Assistance Hotline 
• Periodic newsletters and low-cost updates 
• Bulletin Board System 

Call or write for detailed product Information 
and prices. Consulting and Educational Services 
available by special arrangement. 

Laboratory Microsystems Incorporated 
,.Post Office Box 10430, Marina de/ Rey, CA 90295 
~Phone credit card orders to: (213) 306-7412 rl• 

OVerseu Dl•trlbulora. 
Germany: Forth-Systeme Angelika Flesch. D-7B20 T1tisee-Neustadl 

UK: System Science Ltd .• London EC1A 9JX 

France: Micro-Sigma S.A.R.L.. 75006 Paris 

Japan: Southern Pacific Lid., Yokohama 220 

Australia: Wave-onic Associa tes. 61.07 Wilson. W.A. 
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BOOK REVIEWS 

Anyone hoping to make money from software should read 
A Software Uiw Primer. 

Mark J. Weldi is a staff writer for BYTE. He can be contacted at 
4 2 5 Battery St.. Sa11 Francisco. CA 94111. 

EXTRATERRESTRIALS-SCIENCE AND ALIEN 
INTELLIGENCE 
Reviewed by Jack D. Kirwan 

A collection of 16 essays written by "some of the most 
distinguished philosophers and scientists of our gen

eration:· Extralerrestrials- Scie11ce and Alien Intelligence is a stun
ning summation of scholarly arguments. pro and con. on 
the question of other intelligences in the universe. Given 
that none of the contributors has ever seen an extrater
restria l, much of the book is based on speculation and 
extrapolation. The essays range from logical and ingenious 
exercises in reasoning to rather subjective anthropomor
phism. 

The academic contributors to Extraterrestrials include 
philosophers. biologists. mathematicians. and physicists. 
Personalities range from the relatively unknown to Carl 
Sagan and Marvin Minsky. The book is divided into five 
categories that cover "Existence and Nature of Extrater
restrial Intelligence... " Extraterrestrial Epistemology;· 
"Where Are They?" "Detectability and Decipherability:· 
and "Meaning and Consequences of Contact." The ques· 
tion of alien intell igence and existence is looked at from 
several vantage points. 

In terms of dazzling ideas per square inch. almost every 
page has something worth quoting. Some of the concepts 
function li ke delayed-action mines: They go off hours or 
even days later. While each contributor deserves in-depth 
discussion. space permits mentioning only a few. 

COMPUTER THEORY 
Computer theory recurs sporadically throughout the book. 
However. sectlons in "Extraterrestrial Epistemology" and 
"Detectabili ty and Decipherabil ity·· specifically address 
computers and the search for aliens. A philosophy pro
fessor. Nicholas Rescher. and artificial-intelligence pioneer 
Marvin Minsky discuss whether we can even communicate 
with aliens (assuming there are any). Rescher thinks not. 
He argues that in adapting to an environment completely 
distinct from our own . an alien may develop science. in 
te lligence. or senses so different that communication is 
impossible 

Minsky. on the other hand. reasons that "all intelligent 
problem solvers are subject to the same ultimate con· 
straints: limitations on space, time. and materials ... To 
handle these constraints. they will perforce develop both 
arithmetic and language skills. Because arithmetic is based 
on universa l truths. alien mathematics will be congruent 
to our own. Minsky says. And because life's realities are. 

(co1tti1tued) 
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INTRODUCING THE ~=testern ~~; 
Newest Compatible in the Personal Computer 

Advanced IBM PC Compatible 
PC Turbo:· 

Market!!! By the OEM Manufacturer of the Most 
The ·western 

some outstanding s:eatures 

• Up to lMB RAM on the Mother Board 
• 16MB in System Protected Virtual 

• On Board Battery Backed Clock-Calendar 
Math Co-Processor 

B Wtnchester Disk Memory 

• 20-60MB Tape Streamer Back-Up 
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in general. the same everywhere. our languages will match 
to a "degree that will enable us to communicate with 
them." 

Interestingly. the astronomers. especially those of SETI 
(the Search for Extraterrestrial Intelligence). are general
ly optimists on the subject of extraterrestrials. while evolu
tionary biologists tend to be pretty dubious. Ernst Mayer. 
for example. considers SETI "a deplorable waste of the 
taxpayers' money." 

!ill Turter's essay "Searching for Extraterrestrials" applies 
the old analogy of searching for a needle in a haystack: 
How many haystacks are there? How long do they last? 
How should one look for a needle? (A magnet might miss 
a platinum one.) Tarter exemplifies that scien tific reason
ing need not be dull. 

Cipher A . Deavours (one of the editors and founders 
of Cryptologia . a quarterly cryptology journal published in 
Lawrence. Kansas) has contributed a fascinating essay on 
using cryptology to solve the problem of communication 
with aliens. After all. many a top-drawer cryptographer can 
break a foreign code without knowing a word in the en
coded language. 

One essay that stands out is Hans Freudenthal's "Ex
cerpts from LINCOS: Design of a L..a11guage for Cosrnic lnler
wrme" (Amsterdam: North-Holland. 1960). This excerpt 
from the out-of-print classic covers the reasoning behind 
the development of the binary language LINCOS. which 
stands for li119ua cosrnica . LIN COS uses >. < . +. =. and 
- as vocabulary words and variables. 

THE DEBATE 
The heart of the book is part IV. "Where Are They?" The 
title originates from Enrico Fermi's well-known query: " If 
extraterrestrials really exist. where are they?" This section 
is a veritable scientific debate. Carl Sagan and Will iam J. 
Newman clash ideas with Frank Tipler. a University of 'Texas 
physicist whose unequivocal piece is entitled '"Extra
terrestrial Beings Do Not Exist." Newman and Sagan (the 
father of SETI) call their reply "A Solipsist Approach to 
External Intelligence." · 

This debate could have been the most dramatic and in
teresting part of the book. but it is not. There is no con
test. Tipler makes a very strong case for the anti-ET 
premise. while the Sagan/Newman response is disappoint
ing in contrast. 

Tipler's piece (originally published in 1980 in the Quarter
ly Journal of the Royal Astronomical Societ!!) begins with the 
premise that "an intelligent species with the technology 
for interstellar communication would necessarily develop 
the technology for interstellar travel. and this would auto
matically lead to the exploration and/or colonization of 
the Galaxy in less than 300 mill ion years:· 

Put briefly. Tipler argues that any species with the tech
nology to send or receive communications would have 
made comparable advances in other fields. particularly 
rocketry. He reminds us that "it is a deficiency in com

(ronfi"ued) 
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puter technology. not rocket technology. which prevents 
us from beginning the exploration of the Galaxy tomor
row:· Tipler then assumes that "a species will eventual ly 
develop a self-replicati ng universal constructor with in· 
telligence comparable to our present-day technology. but 
which is comparable to the human level-such a machine 
should be developed within a century." This theoretical 
unit is known as a van Neumann machine. Tip ler suggests 
that the sole problem of interstellar travel boils down to 
"transporting a van Neumann machine to another solar 
ystem:· He figures that for a technologically advanced 

cu lture. "" the exploration of the Galaxy would cost about 
3 billion dollars. about one-tenth the cost of the Apollo 
program ·· This telescoped version of Tipler's argument 
contains only some key links in a long chain of reasoning. 

I fou nd the response to Tipler by Sagan and Newman 
(published in 1982) disappointing on several counts. For 
one thing. they figu re "these implacable replicators will 
not stop unti l the entire Universe has been converted into 

1047- von Neumann machines. which will then pre
sumably canniba llze each other." (Tipler previously ad
dressed th is argument.) But the weakness of Sagan and 
Newman is that they weave their own prejudices into the 
argument. For example: "" It seems to us quite unlikely that 
an advanced technological civilization. undergoing con
tinued biological and psychological as well as scientific 
development. will persevere in such imperialist designs 
for a billion years"' and "Civilizations devoted to territorial
ity and aggression and violent settlement of disputes do 
not long survive after the development of apocalyptic 
weapons. Long before they are able to make any coloniza· 
tion of the Milky Way, they are gone from the galactic 
stage... 

I question how Sagan and Newman know all this. Though 
Sagan and Newman make valid points. much of their arti 
cle is anthropomorphizing. 

This is definitely not the case with Edward Regis. the 
editor o f this book. His essay ""SETl Debunked"" examines 
a fairly com mon mindset. typified by those people who 
(consciously or not) favor SETI as a means of attract ing 
Higher Beings who will beam down and save mankind 
from human follies. Regis's pro-human contribut ion is a 
highlight of the book. 

All in all. the anti-ET people argue a more compelling 
case. This is not to say that they advocate playing ostrich 
and letting the rest of the galaxy go by. but they do point 
out that the odds are against SETJ's success. 

While I consider this book must reading for anyone in 
terested in aliens in general or SETI in particular. Extra
terrestrials deserves a wide audience. This collection of 
essays. even the comparatively weaker ones. is a tribute 
to the level of terrestrial reasoning possible with such 
sparse information. • 

Jack D. Kirwan is assistant editor of The Energy Journal. pro
d1Jced by the Department of Economics at the University of Arizona 
in Tucs011 (8572 1) . 
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TheJEZl2CM.-. ccnnoctlo<'I of -rd*"'141 Rsi32 

''''HM IOK'l'J °'""~ S·tp1""
Pt.t-OP fOot~ iProc.t-1JiGl'I, •• , , , , •••• , , •• , , , , $79.95 
PM0· 1 6K tOolo01!!SPIDCUSCf~ - I .•• ••• .• $ 4.SO 
PMO-.J2K K>prJOM ~ MAltnalt)' - :U.:J• . •••••. . s 9.00 
PMO-MK ~""~•llO' !.'Jttl'IOl'Y - w~........ . s1 e..oo 
Plil•.Al..P t~Do~1•••• • • , , • , •• , •• , .-Sl9.9S 

300U Z11og o.t. illooli; (1 H .. J,. - .. ....• ..... ..• -••. st H 
~ar.c~°"'°' ...... l»OfU 

nDIU ln.WI Mlcro ..)""t.moCompoiri..-.t.:Hndblc.411~1 S1 1US 
~~SrlftUC111al ....... ,~.~·~
~~11'5.1"1Dlll09•I 

e Muffin-Style and 
Sprite-Style Fans 

MUF60 4SPN3· 15'-2t62l 
~towardhlu!i:lr~!!i •• 6"8"aa.60,tm1•. _. $ 9.95 
SU2C7 RwerH Row 
EG&G RolfOft IJ l.25o"' ICI ~ l2Clm) ...•. $9.95 

Compatible 
S•; • Disk Drive 
& Controller 
Card 

APPLE • lie Compat ible 
5'1< Hall· Helgh l 01$k Drive 

MON-12G 12" Greon Mon~"' wUh s.....i stand · Key: to. b & I.le) • • , ••• S 79.95 
JE520AP \\>Ice Synlheslzer - F'lug-ln, Uset neady ·Key: Ca,bJ , , , ... 51 19.95 
K8-EA1 Apple Koyboold and Cose· Key: (o). ... , .. ... .. ..... $134.95 
PM1200A Promelhous lnlomal Moci•m  2 card•· Koy· ta.bl.. • •.• . • 5299.95 
PM1200M Prometheus MaclnlO!lh Eld. Modem· i<Al>" (Macln!Onl\I , .••. $369.95 

~ 
~ 
..• - . I 

Power/Mate Corp. REGULATED POWER SUPPLY 

Ji"~ _1~;.:J;;2~~-~~o~>;<;.C:, _4[;!;:~~:'o.r!ct•~l'm: 
recognized • CSA cenlr.e.o 
llwt-No. ~ l'a• 

EMA5J6B 5V0 3Al6V0 2.5A 4li>'\.x4Wx2\•'H 
EMA5l 6C 5VGCW61/0 5A 5'"''\.x•~•W'2!0'H 

2t'bs. $29.95 
4lh!. 539.95 

KEPCOfTDK 4-0UTPUT SWITCHING POWER SUPPLY 
• Ideal fot ditk drive nMds. of CRT lennln•ls. mlerocompuleta 111nd 
ddeo pMH ' Input. 11 sa3011AC, 50J6CHz . ()u!pul: + 5V " SA. 
•12V 0 UIA. +1 21/ . 2A. - 12V fl O.SA. UL rocognlzod ' CSA 
certified· Size: 7'>'1. x 6-.1/ t6W x 11io'H • W.f.ilnt: 2 lbs. 

MAM 174KF .. .... . .. . ......... . $49.95 

4·CHANNEL SWITCHING POWER SUPPLY 
· Microprocessor, trunl-co~put.er, lormln.at, medical equipment a.nd 
pn:x;osscontrol .appllcallons · ln:put: 90 130VAC. lfi7-<1'140Hz ·Out· 
put: +SVDC II 5A. - 5VOC 0 IA; + 12'VDC 0 IA. - 12'VOC 0 IA 
· LIJlc reg..-letlons: -::0.~ • Ripple : 30m'V p-p • Load regubtlon: 
~ tftti - Overcurren t prolecbOn • Adj: SV ma lo output ::r. i ma · Slzo: 
6~iL JC 1~•"'W x 4- 1SJ 16'1-i · Welgl'll: 11~ lbs.. 

FCS·604A.. . . . . . ..... . ......... $69.95 
$,O....,,...m0rdm'-l1S.f'...,..0.., CA~Addl\os-...._Tiu i19c.!-.a.-:»s~ 
~: A.did9a,._.ll.SO~ SMdll~blffiCEIJH~~ f'rttmll~ll!loai.r,.. 

~~~.... .,.~IV~ · ~$fJNR)W-FRCCJ 

"----"'--=--' Jaineco j v/SA· j 

1355 SHOREWAY ROAD, BELMONT, CA 94002 
8185 PHONE ORDERS WELCOME  (415) 592-8097  Tel&x: 176043 

8-Foot Parallel Printer Cable 

trom M~rolt lll.bs. 
PM1200B (..lthout Sortworo) ••• , •• $239.95 
PM1200BS (with MITE Sortwo19). , ••• $274.95 

DISK DRIVES 

Documentation 
Included 

· 7 -bll f)llrallef ASCII · FuUUpper Case, Full l"""r Ca•e 
o:ica-pt I. m, n, o •nd o. • Cursor kOypOd • SPST moehenl· 
cal key.s1M'lehos • 2"6·0inl\e-llt'Je1 oonnec:tor • Cokir: wtilte 
· Size: I 81.. x 6l~ "W x 1 '• '1i • Spee lndudeCI 
KB8201...... (1700•,..N.tbloJ•.• • •. • $29.95 

UV-EPROM ERASER 
8 Chip& • 21 Mfnutes I • • ......._ 

- 0.,. -

l T Chip - 15 Minutes I 
E111M:slllSFflOM.a.ttue1uP'I08~w1thin'21 lftiflutcit41 ChlD 
11'1 15 m• 11.n0:s). Mall\1alru comtant OJ.po5&.1ro dlsl!JinCj! ol DfWI Inch. 
Spec~ conductMI Joam llnu *nln.tci is. stalk- bUild1~p_ Hullt~ln 
uiretv loc6i; llO pn:1wt11 W v.powrti C«nPlct - onty 9 001. • 
J un•1 .1 '2 60'1i CorncMete wilt! ~no 111t111ot e Chien 

DE·4 UV· EPROM Eraser•••••. $74.95 
UVS-11EL Replocem"'1t Bulb .••• , , ••• $18.95 

prlnton., modemti. ate. to your VlC-20 a.nd C-64 , A 4~pola 
swil.cti aliowt the lnve~lon of the 4 control 11.nes.. Com
piete •natAllellon and operallol\ inil:trudfens fndud'.ed. 
• Plugs lnlo u ..r Po~· Pr~cs Sll>ndard RS232 sign•l 
IMt.S • USiOs 6 sf9n.als (Transm~. ReceiYe, Cleat 10 Send. 
Reouest to So€md , Oa.ta Termlnat Ready, Da•a Se• Aeacty). 

JE232CM . . .... $39.95 

VOICE SYNTHESIZER 

FOR COMMODORE VIC-20 AND C-64 


Plug.Jn - Talking In Minutes/ 

JE520CM................ $99.95 


~=~ 1 s~n~~~~~ ~!~~~~/u:: 
:'P~o~,~~~t~it~urno11111.1Mlfi 

AEB·2. . . . . . . . . . . . . . . . . . . .. . . ........ ...... 569.95 

BO-Column Card w/Soft Switch 
Tho ASO.C is an &O·oolumn card do:Pgned lor the Ai>PIG~ 11 and U+ computon. Thft carrJ la 
eQUl,pped tMth a sort 5Wllch whk:h allows. easy hooktJp tor any monitor. The AM·C a/:so 
features lnwr"!e \lk:loo capabilltles.. This card I:! "!SlmllBr 10 the Viet&.~: ·· 80 column cerd. 
Comp/<lo w.lh ill.,,UCl•ons. Key: 4•l 
A80-C •... • , • , .•.• , •..• , •. , .•... , .• , • , . , , • , • , •.••.• $74.95 

MPl51 S .... $89.95 or 2 for $159.95 Super Serial Card 
Tho ASSC·P la 4 :s0iri11I ear~ with a pcinWt• n'tOdo. It goneracos $Ulndrtrd RS~232C .sign l.:t 
OJ>d Is slmlltr 10 1110 Apple" Supor S<UIOI Card. COmploUJ \Wlh IMlruCllons. Key; ia,b} 
ASSC· P . . .. ... .......... ... ....... ...... . . . .. . ....• $99.95 

EXPAND TRS-80 MEMORY 
TRS·80 MODEL I, Ill 

bGl'l~C0""'4•tGl"~,.... ....ltl .MJ\11~2'iOll.Ji'Ool, ... " ,, .. ltliit[)y~ 
Jl.l._\f,18'nd~W'lllOt'con4fltlon Mootc 1 ~IM. eql.l4DCloe0"""71b· Parallel Graphics Printer Card w/64K Buffer 

Tha A.PC-~K •i 4 p1rallol gragh lcs !)•Inter en rd wtth on 64K bulfe:r nind g,.aohlc Oumg tMril*lln~caflbll•~'>ql( 'Mlh2MJ. Mode'• C..tMI 
•1..-t-¢1<11r0tft1'61(kl~Vt<ftil11( (.of'I W':ll,._.""""CORo,Mf'1J' capabllltlG& C<;implote with lns.1ruction.a. Key: (o,b)
l~il(~ 

APC-641<. ... , . , •. , ..... • . . . ... . ...... ..... ... .. ... $ 129.95TR5·1 6K3 ZOOns (Model Ill)...... • . ,. S6,Z9 

TRS-T8K4 250ns (Model T). , ...• • , . • $5.49 
 80-Column/64K RAM Card 

EJ;!Ond Cl 80·C01umn/64K AAM Card e.J:pands memory by 641( to give I 2SK whe-:n used
TRS·80 COLOR AND COLOR II wUh program.s IJko V\slCa.lc... Como101e "Nith ln.s1ruetlons.. Key: 4b)

EHr ID ltltl&1 Kil t:~t ccm~ •.lft. I ,11¢1\ 4 16'4.! .:xJ. l100n*l 64.1: 

~i,.l,.V,.:t.attadOC"..l!"'Mteorlb'C~Coftil'litltT~Cobl 
 JE864.... , • , . . •..•.•.•• , • , , . • ... , .••... , ...• , • , .•. $79.95 
Como..!m1t ....m O. E. Q F ano ~.G Dl"'Cw-1 DOMO• Ile 321( A.llO ~ "AH\..E ~I. I-• ile•na~to"'•1•t~!t'Mllt!'llltl..1ol AJ>fJLE~-. 

1RS·aG COior ~ • » 6'11(. R9 • 00\S 01 o,s,g r«M!ei:I I:> looOi.t• 
 "'\'l..cft fl I,... urea~ Gl\W CGfD r.c. "'"\'Ml t1. .. I 1'9Qlo.!MI 1I•~Ol'lldt>.1 lr'ICi 
Ul ..11.AA." (r.l•lc~ ~TRS·64K-2.•• , •• , ••• , .•• , , •• . • , , •• , $17.95 APPLE~APPLE ' Compalible 

5'.> " Hall-Height Disk Drive TRS-80 MODEL IV & 4P 
[HfllC QA!! !Cot C;!Oe41•~·· --~I H -41 1...N-20if2'CClrt;lJ Gu! l>tnimic 

IUYJ_..,eort.,....on OOCV."1'4fti..WI ~~~-.0 MCl'OllfV~ 

~ 1(J(.:ilAI( Al'9Qti01"¢1~1dl~641(11rJ12'.llie 

TRS·64K-2. . . . . . . . . . . $17.95 
(eom.rta ltt.Mbde!Nllrbm 16" DMJ< nrwiill • :.:P*'ld lt..Mod944Phm 
14'.J<i&UUQ 

TRS-64K2PAL (Model IV o"ly), . , , • , , • , , S38.9S 
Cl· .&,fC.. ~ :IW, Ctilp» •.IPllMlikom ..KN ,JllQ 

• TRS·80 Model 100* •NEC• Ollvettl 
".AIAO tOlllPili'Tllll WITl1 ~re: PC-ll'O,A ~D OUVETn M1tl 

E•I)' roon • '"CIC!Ullo Dlug• r~ imo..,. aodrilt lncN•lif'l IMftl<Oi!Y 111 SK 
or.c...,...ntJ Coortolttl ""'*"IT'Odu'I •nd.ooo.nt1!11alKAIDfc'°"""'loCM'I 
MIOOBK !TI'•·to.....,100...-•.•.. , •• , $49 .. 95 
NECBKR (NCC Pe-U01Jll l.eww.tft ..,~,.,__~ 549.95 

PROMETHEUS MODEMS 
Intelligent 30011200 

Baud Modem with Real 
Time Clock/Calendar 

The ProModem " " • &II 2I 2A (30011 200 baudl in
tell..g,ent tLB.nd-aJon.e l"l\Odem • i:ui1 te.ah•ed exl)end0ible 
modem • Standard ~atures lnctude Auto An&'Mtf and 

~~~~~~PTo~~~ga~:e ~i~;"!':~~;t~~~~~ 
command a.c1 compatlbfoe plus an edd•1oo.ol extended 
command sel • Shown w/slphanumerlc dlsi>lay option. 

PM1200 RS-232 Sl>nd·Alono lJnlL, . , .. $299.95 

OPTIONS FOR ProModem 1200 
PM·COM 1P'ro(orn~-41oon~J•• , • • •••• • $19.95 

16K RAM Card (language Card)
Tho ARC-a 16K RAM G.ard aJlow:s tOO Apple" II and II+ c-0moutera to expand l'rom 4.BI<. to 6 .. K. 

COmphMO with lnslluctfan&. ~: fa) 

ARC-16K ............... .... , .••..•.••.•. , • , •. , . , • , $39.95 


Z-80 CP/M Card 
The Al.BO- i 13 Soft-card com~tlt>IG' . UsecJ 11111h cPIM retetec:t programs. Soii.v.-:.,o not 
Included. Key: 4•.bl 
AZ80·1•• , •• ,. , •. , •.•. , •. , •.• .. : . , • ..• • . .... • .. . .... $49.95 

EPROM Bumer Card 
Tho AES·i ollOwl uoor IC program and"'°'" "1lh • I01>dard EPROM• 42716, 2732 & 2764), 

~::~k~~k"~M~~~Co~~l~l~sv!t~~ ~~~c~o~~~;:: ;':~t)" Read, Capt 

~=~~~~~,:.i:,~.:~= 
COtlU'Oi!W&Ofm.IC-otf(ll olt:lo~lf(le · Ceim

ptMt WiUl CON\Kllf - #di ~ ~ your COtflfQllf.f 

• SU• !o'-"W I l'it"M.1111> · ,,,,_ 4 IOll ~ ILCIJ ·$.Ml•~H AOCl-12flll ll'Cflli 

AOO• llc. :"!~~!~'! $129.95A00-12.. ,, ......... $129.95 


Additional Apple* Compatible Products 
APF-1 Cooling FM with •urg• P<OlocUOn ·Koy: (4.b).•..•• , • , • S 39.95 
JE614 Nume1IC1Aux. Keypad- 23 occe....,lo tuncllon• ·Key: lbt ..•. $ 49.95 
EAEC·1 E>rpandod A,pple Em:losur• Case only · Key· (a). • . . , ...• S 59.95 
KHP4007 Switching ?o""'' SVllpty ·Kev: teJ.•. ... .. .. . . .. . . . . $ 59.95 
KB·A68 SB-Key Apple Kejboard only · Key: (el•..• , • , • , •• , •. • S 79 .95 

IBM.aPC _. ......,c--.1-....,1. , •. $19.95 

6·Foot Serial Printer/Modem Cable 

MMS-2206 cne>S u,...,oo»-1•..•.• $14.9S 

MFS-2206 '°""""''°o.,.._• ._ ...• $15.25 


S·Foot Keyboard Extension Cable for 

IBM-PC and XT Computers 


IBM-KEC•. , • , • • •. .. •... • .. .. ... . $9.95 


MEMORY EXPANSION KfTS 
IBM PC, PC XT and Compatlblea

rto.. .....lto(Jil ...1tKPNM~lll'l64l<o,'llt~Jh.tK;t1i.~ 
ll(IW!141i-~lftM<f.h9 • iloO;#l.&Mc""° 1 1fttne~MX-Ylllo~WIin• :19"0vf1,0l ..-..1'1:~1l ~~l•WttlnduclMI 

IBM64K !Nln& 200ns 64K RAMs) . ... . . • $12.95 

IBMPC AT 
£11t1"1\JtOClftHCorncJittt.-'MIWltl11~~AAM,4n0~ 
~CQ" .......Cll\ 


IBM128K (Nine 250n' T28K RAMs) .• • , $133.95 

IBM PCX'T Equivalent 
130 Watt Power Supply 

UPGRADE YOUR PC/ 

· Input: 11 OV e 6CHz · °"1Pot: - SVtlC I I SA. - $VOC ct 
O.SA. +12VOC O • .2A. - , 2VtlC • o.SA • Plug compaffble 
eon~ors • Rls ln10 IBM PC • W.f.g.ht 8 Iba 

IBM·PS... ............ .. $159.95 


Prometheus Modems 
Tho ProModom I 200El/SS Is a 12001'300 baud modem 
card which p1·uts. Into 1BM PC ancf XT. PrcMdes 11 1hll'd 
serlal ComPorL Two version.a available ; 12008 (wUhOU1 
soMware) end 120085 4w'~h sottwateJ. lhe PMl200BS 
r::; $Uppllod wllb POwerful MITE comm-.inlcationt so~re 

RF0480 (Romex s~ · OS luU-1\1.)••• • , $ 89.95 
F055B (Teac 5 · os half· htl...... $139.95 
SA455 (Snugan s~ · os h"11-nt1. , • • $139.95 
TM100·2 (Tandon 5~ · OS lul-htl•• . • • $159.95 

51/• " DISK DRIVE ENCLOSURES 
Complete with power supply. switch, power 

cord, fuseholder and connectors 
0DE·1FH (liouwo 1 "''·"'· S•'d11111t. , . .. . $69.95 
DDE·2HH 11<ou,..2.,.hl.s•·-s1., ... . $79.95 
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A·S·K B·Y·T·E 


Conducted by Steve Ciarcia 

80186 C MACHINE 
Dear Steve. 

I'm interested in building a 16-bit C ma
chine based on one of the Intel 80186 
chips. Does anyone offer instructions or 
a kit' Is a suitable C available in ROM? 

JOHN .A. ZOOK 

Tempe. AZ 

I haven't seen any kits for 80186-based 
computers. but I did locate an 5-100 
board. It is the Thunder !86 from Lomas 
Dat:a Products (66 Hopkinton Rd., West
borough. MA OJ 581 . (617) 366-6434). 

There area/so a couple ofS-100 boards 
available using the 80286: 

Ml-286 5-100 board from 
Macrotech International Corp. 
9551 Irondale Ave. 
Chatsworth. CA 91311 
(818) 700-1 501 

CompuPro CPU 2861287 board from 
Viasyn 
3506 Breakwater Court 
Hayward. CA 95455 
(415) 768-0909 

The CompuPro board is also available 
as part of the System 816/F computer. 
which runs CP/M. There are C compilers 
that run under CP/M-86 available from 
Digital Research. Microsoft, Mark Wil
liams. and c-systems. Addresses of these 
companies can be found in ads in BYTE. 

The Macrotech board runs MPIM 8116 
and other operating systems. It reported
ly replaces the CompuPro 8085188 
board, so Ccompilers should be available 
from the above suppliers.-Steve 

S-100 BOARDS FOR HORIZON 
Dear Steve. 

I am writing for myself and for North Star 
Horizon users in general. Every day I 
notice ads for S- \OO/IEEE-696 boards. 
Many whet my appetite. but I become dis
couraged when I remember that my 
Horizon does not follow the IEEE-696 
standard. 

Selling my system to buy another com
puter that does conform to the IEEE-696 
standard seems like a waste of good 
money. 

How different is the Horizon's bus from 
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the IEEE-696 standard? Is it possible to 
alter the bus lines to conform? Where can 
I get technical information for altering the 
bus. if it is feasible? 

JEFF CHADIMA 

Austin. TX 

The Horizon remains a popular 5-100 
machine. North St.ar thought that de
mand would dedine when the Advantage 
was introduced a few years ago. but such 
was not the case. 

It is true that the Horizon does not 
completely follow the IEEE-696 st.andard. 
However. it is very close, and most 5-100 
boards should work in it without modifi
cadon. I have used boards (some claim
ing IEEE-696 compatibility) from six 
manufacturers In the Horizon with no 
changes. The pin-outs used In the 
Horizon are det.ailed in the Horizon 
manual. 

INSUA (International North St.ar User's 
Association. POB 2910. Fairfield. CA 
94533) publishes The Compass quarter
ly ($20 per year) for Its members. Vol. IV I 
contains an article about various "alien" 
boards being used in the Horizon and 
notes incompatibilities. if any. They also 
have a former North Star technician who 
wri tes a regular column, answering ques
tions about specific problems. 

Although now defunct, Microsystems 
magazine (from Ziff-Davis} had a regular 
column on North Star topics. You might 
check your local library or computer dub 
for back issues. - Steve 

AN 8087 ON THE 
SANYO MBC 555 
Dear Steve. 

l recently purchased a Sanyo MSC S5 5 
microcomputer and find it to be every
thing I want in a computer. The review in 
the August 1984 BYTE ~ page 270) stated 
that the Sanyo had a slot for (and was con
flgu red for) the 8087 mathematics co
processor. What does the 8087 do for the 
computer. and is it a wise investment for 
a small accounting practice? 

W ILLIAM CORN ELISON 

Ogdensburg, NY 

The 808 7 coprocessor is a special
purpose computer chip designed to per-

COPYRIGHT © 

form certain arithmetic operations at 
high speed. under the control ofan 8088 
or 8086 processor. Its functions. which 
include floating-point addition. subtrac
tion. multiplication. and division; square 
root. tangent. and arctangent: and log 
and exponential in base 2. are coded Into 
the chip hardware to make for very fast 
execution. It has no effect on the speed 
of disk dat.a transfer or other 1/0 
operations. 

The usefulness of the 8087 for your ac
counting applications depends on 
whether you need faster computational 
speed from your computer and on 
whether the 8087 w/11 be used by your 
software. Most commercial business soft
ware is not written to look for an 8087 
and wl/J ignore it Jf present. The com
puter does not automatically use the 
8087; special instructions are required at 
the machine-language level. 

If you have software that will use the 
808 7. you can gain considerable speed 
in computation-intensive operations. 
Speed gains ofup to I 0 times have been 
reported In some c.ases, with 2 to 3 times 
being more typica/.- Steve 

UNINTERRUPTIBLE 
POWER SUPPLY 
Dear Steve. 

I live on a houseboat. and it seems to 
me that I already have half of an uninter
ruptible power supply in the boat. The 
boat has two engines and a generator. 
with a battery for each. One of the bat· 
teries is oversize and powers the toilet. 
running lights. and so on. The other bat
teries are used only for starting the engine 

The boat spends almost al l its time at 
the dock. where the marina power is none 
too steady. I have a Raritan Crown auto
matic marine converter (20 amperes) that 
keeps the batteries constantly charged. 
The converter also works at anchor with 
the generator running. 

lt seems that if I got an inverter large 
enough to hand le my IBM PC. I'd have an 
uninterruptible power supply. Is this true? 

STEVE BESTE 

Washington. DC 

TWo types of uninterruptible or back
(amli"ued) 
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up power supplies are commonly avail
able. One type is inactive until a power 
failure occurs. It senses the power loss 
and switches in to power your system. 
The switch takes a few milliseconds and 
usually doesn't appear as an interruption 
to the computer. 

The other type supplies power to the 
computer at all times and might be more 
suitable for your situation. This type ef
fectively runs your computer off Its inter
nal batteries at all times and provides ex
cellent isolation from power-line tran
sients. Both types maintain fully charged 
batteries by taking power from the line 
as needed. Some make provisions for ex
ternal batteries, as you require for ex
tended operation. 

Some vendors of on-line uninterrupti· 
ble power supplies are 

Electronic Protection Devices 
41 Montvale 
Stoneham, MA 02180 
(617) 890-2 518 

General Power Systems 
1400 North Baxter St. 
Anaheim. CA 92806 
(714) 956-9 5 21 

Jefferson Electric 
840 25th Ave. 
Bellewood. IL 60104 
(312) 544-2200 

RTE De/tee 
2727 Kurtz St. 
San Diego. CA 92110 
(619) 291-4211 

-Steve 

IBM PC RS-232C 
Dear Steve. 

Before I purchased my IBM PC. I owned 
a Ou me Sprint 5 printer. By trial and error. 
I created a usable but nor fully satisfac
tory cable to connect this serial printer to 
the IBM serial board. Apart from identi
fying pin usage and furn ishing general 
suggestions. neither IBM nor Oume can 
help me. I am using an intelligent interface. 
but I would prefer to have a real cable. Is 
there a source that specifies proper com
puter-to-printer interfaces? 

FREDERICK ORKIN 

Ph//adelphia. PA 

Your problem is not uncommon. 
Despite the reputation that RS-232C has 
as a standard. It really hasn't helped end 
the confusion about printer interfacing. 

There are a few solutions, however. 10 
Technologies (l 1811 Northeast First St .. 

Bellevue. WA 98005. (206) 451-0232) sells 
a smart c.able that lets you hook up 
RS-232C devices to your machine with
out worrying about what signal is on 
what pin. LEDs on the device indicate 
which direction two switches on the cable 
must be set to ensure proper handshak
ing. The price is $89. 

Another possibility is to use a breakout 
box (available from many manufacturers. 
priced from about $40 to $80). This 
device slips between your computer and 
printer. It has LEDs that monitor the 
status of the various RS-212C lines so 
that you can actually ··see" which lines 
are active. Some models provide jumpers 
so you can experiment with different con
nections until you determine the correct 
configuration. 

For a complete description of the oper" 
ation of breakout boxes and a circuit for 
the construction of one. see my article 
on page 28 of the April 1983 BYTE. 
"'Build an RS-232C Breakout Box."-Steve 

CHAINING BASIC PROGRAMS 
Dear Steve. 

Frequently. I use the CHAIN command 
in BASIC to chain two smaller programs 
rogether. How can I chain two alread y· 
compiled BASIC programs? 

If I write two BASIC programs. what 
statements do I need to include. before 
compiling. to make one of the programs 
act as a subroutine of the other? 

ls it possible to call a compiled BASIC 
program as a subroutine from a noncom
piled BASIC program? 

SE CAN 
St. Louis, MO 

7Wo previously compiled BASIC pro
grams c.annot be chained without recom
piling the source code and including the 
appropriate statements. An accom
plished assembly-language programmer 
with a good debugging program could 
probably identify the "return to operat· 
ing system" call in the first program. The 
programmer could then patch in a ma
chine-language routine to chain to the 
second program. but it would be impos
sible to pass variables between the two 
programs. 

Microsoft BASIC does not allow you to 
make a compiled BASIC program act as 
a subroutine to anorher program. How· 
ever. a new product c.alled BetterBASIC 
{Summit Software Technology, Box 99. 
Babson Park. Wellesley, MA 0215 7. (6 17) 
235-07291 allows something similar. Read 
"IBM Images" in the December 1984 

fc:o ,.linued) 



.....uil·Board·Artwork Software 
rth De i n ngin.~~ 

in a Hurry 

For only $895, smARTWORK. 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 artwork -
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. 

smARTWORK" is the only low
cost printed-circuit-board artwork 
editor with all these advantages: 
0 Complete interactive control 

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

from a pen-and-ink plotter 
O Prototype-quality 2X artwork 

from a dot-matrix printer 

O Easy to learn and operate. yet 
capable of sophisticated 
layouts 

0 Single-sided and double-sided 
printed c ircuit boards up to 
10 x 16 inches 

0 Multicolor or black-and-white 
display 

System Requirements: 
O IBM Personal Computer, XT, or 

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

D IBM Color/ Graphics Adopter 
with RGB color or black-ond
white monitor 

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

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

D Optional Microsoft Mouse 

The Smart Buy 
At $895, smARTWORK~ is proven, 

convenient, fast, and a sound 
value. Coll us today. And put it to 
work for yourself next week. 

Wintek Corporation Inquiry 339 

1801 South Street 
Lafayette, IN 47904-2993 
Telephone: (317) 742-8428 
Telex: 709079 WINTEK CORP UD 

In Europe contact: RIVA Terminals Limited, 
Woking, Surrey GU21 5JY ENGLAND, 
Telephone: 04862-71001 , felex: 859502 

"smAAIWORK'.' 'W1nlek" ond the 'Mntek logo o re 
reg<ste1ed trodemollcs or Wlntek Corporation 



How to go

from 


---- to DOS 
without 

• • cornprormsmg 

your


standards. 

It's easy. Just get an industry standard lile access 

m thod that works on both. 
C-ISAM"' from RDS. 
It's been the UNIX"' standard for years (used in 

more UNIX languages and programs than any other 
access method), and it's fast b coming th staooard 
for DOS. Why? 

Because of the way it works. Its B+ Tree index
ing structure offers unlimited indexes. There's also 
aut:omatic or manual record locking and optional 
transaction audit trails. Plus index compression t:o 
save disk space and cut access times. 

How can we be so sure C-ISAM works so well? 
We use it ourselves. It's a part of FORMIX; 

INFORMIX-SQL and File- it!~ our best selling data
base management programs. 

For an information packet, call (415) 424-1300. 
Or write RDS, 2471 East Bayshore Road, Palo Alto, 
CA 94303. 

You'll see why anything less than C-ISAlvl is just 
a compromise. 

RELATIONAL DATABASE SYSTEMS,INC. 
•O 1985, Relalioru~ IJatnbnseS~ems. Inc. lJNIX isn Lr.Jdcmork ol AT&T llell l,ohnrowrlcs. INFORMIX L< 
o rogj.""red tr.1demark and RllS. C· ISAJ,1ond rile· It! ore trode1m r CJ( IMatlontd D:1tohasc S)'stems. 1ne. 
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issue of Creative Computing for more 
details. 

It is not possible to ca/J a compiled 
BASIC program as a subroutine from a 
noncompiled BASJC program.-Steve 

CHAMELEON P WS 
P OWER SUPPLY 
Dear Steve. 

Jn his review of the Chameleon Plus 
tJune 1984. page 327). Rich Krajewski 
stated that the Chameleon has a switch 
ing power supply and that lt could be 
switched only by a dealer. Is there any way 
to switch it myself? 

A lso. do the Chameleon Plus. Compaq. 
and the Panasonic Sr. Partner run Micro
soft's Flight Simulator? 

DAVID TAY 
McLean. VA 

When you speak of "switching" the 
power supply in the Chameleon Plus. I 
assume you are referring to the review 
artide's mention ofbeing able to switch 
between 110 V and 220 V. Although I 
have not seen the power supply In the 
Chameleon mysell most power supplies 
of this type do have a simple switch. ap
propriately marked. for changing be
tween the two voltages. I am assuming 
that this switch is located within the 
power-supply box in the Chameleon. If 
you are the experimenting type, you can 
remove the power supply from the 
Chameleon. take the cover off of the 
supply. and look for a switch marked 
something like " II0-120 V. 5Q-60 cycle" 
on one side and "220-240 V. 50-60 
cycle" on the other. If you do not find 
such a switch. do take it to your dealer. 

I have personally tested Flight 
Simulator on the Chameleon and it does 
not work. Published reports state that it 
does work on both the Compaq and the 
Sr. Partner. - Steve 

ATARI NUMBER 
CRUNCHING 
Dear Steve. 

I have been doing a certain amount of 
scienti fic computing on the 6502-based 
Atari 400 and 800XL computers. The main 
advantage of these machines is that in
teractive graphics is easy and nice. but 
there is a problem wi th speed as the 
BASIC and the floating-point hardware are 
pretty slow. Accessing the floating-point 
routines with mach ine language seems to 
speed things up by only about 40 percent. 

(Qm!inued'j 
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FORTRAN, C, and 
BASIC Programmers••• 
Programming just got easier with 
Scientific Subroutine Libraries 
from Wiley Professional Software. 

You need to quickly generate dependable, accurate and error·free code. Whatever language you 
use, Wiley Professional Software has a po\verfu lScienti fic Subrouline Library that can ave you 
considerable programming time and development money. 

Each library consists of more than lOO pretested and precompiled mathematical and statistical 
subroutines, supplied on disk a a linkable libr'Ar)' and as source code. Each package includes 400
plus pages of documentation. providing you with ex tensive reference material, a Iisling of the 
subroutine's source code, complete test programs and the resu lts of running each test. The 
Subroutines cover formulas for: 

+ General stat istics + Interpolation + Function evaluation 
+ Probabil ity + Fourier analysis • Systems of equations 
+ Analysi of variance + Cro tabulations + Solution of equations 
+ Regression + Differential equations • Times series anal)1sis 
+ Matrices + Roots of biquadratic equat ions • and more 

Just out, Professional FORTRAN! Coming Soon, MORE FORTRAN! 

And now all the subrouti nes are ava ilable to those of you programming in Professional 
FORTRAN. All that's required i IBM Professional FORTRAN or Ryan McFarland FORTRAl . 

On the way is MORE FORTRAJ'J, which includes subroutines covering such areas as: 

Analytical Geometq' • Vector Algebra + Uti lity (including complex matrix 
manipulation) • Numerical Analy is (including fast Fourier transforms and solution 
to systems of non-linear equations) + Assembler er.rice Routines-FORTRAN CALLS 

LIBRARY PRICE REQUIREMENTS 

FOIITRAN Library Sl 75 

CLanguage Library SI 5 

BAS! Ct\ Lib raf}' 12) 

Professional FORTRAJ LibrJry SI • 

MORE FORTRAN Library Call for Price 

~licrosof1 FORTRAN ver. .t 1.\ or l;11er. or JB.\1 2.0 


l.11tice CCompiler m. l . ll or la1er 


BAS ICA 


I B~1 Professional FORTR.\N: 

Ryan McFarland FORTIW 


Mlcrosof1 FOHTRAJ.J 1•er..U or la1er: 

l f\~1 Professional FORTRA.N: 

PC DOS l .O or belier 


o..:vclope<l h~· F'cedcss F.ngineerlr1i: Sen-ice 

To order, or for free literature, call: 212·850·6788 

Or write: Wiley Professional Software 
john Wiley &Sons. Inc. 
Leslie BL~el. ~I . B8 
605 Third Al'enue , 1 ew York. NY 101)8 a SO FT W A R E 
Dealer Inquiries Invited. 

Educational site licensesavallablc. THE TECHNI C.A.l SOFTWA.RE SOU RCE 
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I 
e 

POWERFUL 

NEVADATM 

SOFTWARE FOR CPM~ao 

NEVADA 

COBOL™ 
Rev. 3.0. Based on ANSl-74 standards with powerfu l level 

2 features, including compound conditionals & full CALL 
CANCEL. A classroom favori te. Requires 32K RAM. Package 

includes diskette, 165-page manual, many examples & 16 com
plete COBOL source code programs. $29.95. 
COBOL Applicat ion Package, Book 1: $9.95. 

NEVADA 

FORTRANTM 

Based on ANSl-66 standards (FORTRAN IV) with some 1977 
level features. Advanced features include: IF... THEN ...ELSE 
statement; COPY (Include); CHAINing with COMMON: TRACE 
debugging. Requires 48K RAM. Package includes diskette, 214· 
page manual, 5 sample programs & an 8080 assembler. $29.95. 

NEVADA 

A full-screen, video-display text edilor designed specifically for 
computer program text preparation. Completely user-changable, 
it can be configured lo almost any terminal &takes only 12K disk 
space. Requires 32K RAM. Package includes diskette & 59-page 
manual. $29.95. 

NEVADA PA S CA l'." ~ NOW $19.95! 

Diskette & 184·page manual. Requires 64K RAM & 2 disk clriv&s 


with at reast 90K s1ora9a. 


NEVADA BAS I C '" $29.95 

Dis eHe & 220-page manual. Requores 46K RAM 


NEVADA P I L 0 T '" $29.95 

Oiskene & 131-paga manual with 10sample programs. Requires 32K RAM. 


B I G PR I N T '" DISKETTE $19.95 

G•ea11or making Signs. Requires 1J2-prin1 position prinier. 


POWERFUL 

UTAHTM 

SOFTWARE FOR PC-DOS/MS'=-DOS 

Has many advanced features including: 14 digit precision. BCD 
math (no round-oH errors), floating point +63 - 64, TRACE 
debugging, Arrays up to 8 dimensions, 64 strings, Exlernal 
procedures & Dynamic Module loading. Requires 128K RAM. 
Package includes diskelte & 134-page manual.~ 

NOW $19.95! 
UTAH 

BASIC™ 
Has advanced BASIC fealu res such as lull malrix operations, 
Sing le· & Multi-Line !unctions, BCD math (no round-off errors). 
And Utah BASIC has a built· in, full-screen text editor that makes 
programming a real pleasure. Requires 128K RAM. Package 
includes diskelte &220-page manual. S29.95. 

UTAH 

PILOTM 
Written by Prof. J. Slarkweather, the language's creator, Utah 
PILOT exceeds an PI LOT-73 slandards. And it has an integrated 
full-screen text editor lor easy program development. Ideal for 
classroom instruction, business training &home study. Requires 
128K RAM. Package includes diskette. 125-page manual &10 
sample programs. $29.95. 

UTAH E D I T '" $.29.95 

Olsl<e11e & 55-page manual. Requ ires 128K RAM. 


BIG PR I NT '" DISKETTE $1R95 

Greal for making signs. Requires 132-prinl position r>rmteL 


UTAH soltwa<e requires 126K RAM (l.11•• 90K us11< RAM) an IBM·PC. XT. AT. PCJI, 
or compahble (16·brt) micro with MS· DOS or PC-DOS Operalmg System. Rev. 2.0 
01 higher. 

NEVADA Sohware requ11&s 32K RAM (unless o1herwise indicated above). a CP•M 
Operating System & an 6080. 8065. or Z-80 (8-bit) processor. 

~---------------------------------------------------------------------------------,SATISFACTION GUARANTEED! If lat My reason you·1e nol completely sa lisfiecl. just return the Nevaclaor u 1ah package wi lhin t5 days-In good condiloon. 
wilh lhe sealed clisMue unopened-and we'll re lund yoor money! Theres absolutely no risk lo you. so why wail ?- o<clo< lo<layl We welcome C.0.0 sand 
(PLEASE NOTE: ln-sl ore prlc·es are SJ9.9S. Prleos shown here are valid only by mall order wilh th is coupon; offe r exprres Aug. 31, 1984.) 

NEVADA Please send me these NEVADA Soflware packages: 

O COBOL O FORTRAN O ED1T O PASCAL O BASIC D PILOT D BIGPAINT 
(Exira manu.als-S14.95 each ; diskettes alooe-$19.95 aach. Spocofy numbnr & formats 
of manuals and/or diskenes <&qui1ed.l 

Please specify the diskette format you want: 

O B" SSSD (Standard CP/M IBM 3740) 
0 5 '1•" Diskette for: 0 Access/Ac1ri.x; O Apple CPM; n DEC VT 180. or 

0 Rainbow; 0 Epson OX-10; 0 Heath Hard Sectoc (Z-69). or 0 Soft Secloc (Z-9-0. 
Z-100); 0 lBM-PC (requires Z-60, Baby Blue II Card ): 0 Kaypro DD (NCR): 
O Micropolis Mod II ; O NEC PC 6001; O Noclh Siar 00; O Osborne SD: 
O Sanyo 1000. 1050; D Superbrain DO 3.X: O Televideo; O Xerox 820 SD.) 

UTAH Please send me these UTAH Software packages ( IBM-PC diskeUe): 
0 PASCAL D BASIC D PILOT D EDIT D BIGPRINT 
tExHa manuals- $14.95 oac·h: dlskancs alono- $19.95 each. Specify number & lormats 
ol mar1LJ.als and,or di$kt>U&S requued) 

Send your order to: 


ELLIS COMPUTING, INC. 

3917 Norieg a Street, S.an Francisco, CA 94122 

Phone (415) 753-0186 
SINCE 1977 

Send me __ software packages: TOTAL ___ 

01 her: ex:lra manuals. extra diskelles. 
Nevada COBOL application Book 1, BIGPRINT: TOTAL ___ 

Calilomia residents add sa1os lax (6'!> or 6•12%) 
Handl1ng 'shipping : add $5 for lirsl package or manual. $2 each 
additional OVERSEAS : add $ 15 lor first package or manual. 
S5 aach aclclllional. 

D Check 0 MasterCard 0 VISA 
Checks mLJsl b9 In U.S. Do11a... drawn on a US. l>ank 

O C.O.D. (add S4) 

Enclosed: TOTAL ___ 

CARD~ ---------------- Exp. --

SIGNATURE ------------------- 

SHIP TO NAME ---------------~~~-

STREET ____________________ 

Cll'/.STATE•ZIP ___ ___________ 

g~t!~.'11~ 1~,::~:'C'1~~.:;:~·;.: ~~'ox~~~&'lih~~-::,~1:t'o','g~~~~,~~1~~"'::~~ · 
~~~~b~~~'~:'~~i:c~~~~!!!s!~C:~~~:!.°.!~~ 1~l~f:::;:~~~orO:"r~~• r. 
~!~.~~· u ::~:~.~~~~~~~~ u1~n Eon_BfGPRIN r & E-.i Como!it•"Q. 1ne iuo E• s. Com· 
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ASK BYTE 


at most. and is clumsy. 
Is it possible to speed things up by 

replacing the 6502 chip with the new 
65816 in the Ataris. or wou ld something 
much more extensive be necessary? 

Also. I remember seeing an ad for the 
Fastchip. a faster replacement for the 
floating·point hardware chip for the Atari. 
That was a year or so ago. Are they stil l 
available. and do you know where I might 
get a couple? 

JOHN COCKE 

Tucson, AZ 

Rep/adng your 6502 with a faster chip 
is possible. but several hardware and 
firmware changes are required that make 
it uneconomical. 

A Jess expensive approach is to use the 
Fastchip. This chip will speed up applica
tions Involving floating-point calculations 
by as much as four times. according to 
the manufacturer. A review of the Fast
chlp appeared In the September 1982 
issue of Compute! magazine. The Fast
chip is available from Newel/ industries, 
3340 Nottingham Lane. Plano. TX 75074. 
-Steve• 

Between Cirwil Cellar Feedback. personal ques
tions. and Ask BYTE. I rereive f11mdreds of letters 
each nwntf1 . As you might have notired. at the end 
of Ask BYTE I have listed rny own paid staff. We 
answer many more letters tlian you see publisfied. 
and ii of1e11 takes a lot of researcn . 

If you would like to share tf1e ~now/edge you have 
m1 microcomputer liardware witf1 other BYTE 
readers. joining tfie Circuit Cellar/Ask BYTE staff 
would give you the oppor/[mit1,1. We're looking for 
additional resemcfiers to answer letters and gainer 
Cirwit Cellar project material. 

If 'JOU' re interested. let lJ5 r1ear from 'JOU . Send 
a s(10rt letter describing 1,1our areas of interest and 
qualifications to Sieve Ciarcia . POB 582. Glaston· 
burl). CT 0603 3. 

IN ASK BYTE. Sreve Ciarcia a11su~rs queslions on 
any area of mruoco1npuli11g .Tfte most represe11111rive 
quesrio11s received eadi 1110111{1 wm be answered and 
publislted. Do you fiave a 11aggi11g pro6Jem? Send 
~ur inquiry lo 

A5k BYTE 

do Steve Ciarcia 

POB 582 

Glas1011but'1J. CT 06033 


Due lo tfte frigfr volume of i11q11fries. pe~nal repries 
cmrnol be gi1ie11. All letters and pnolograpfis become 
tfte propert~ of Steve Cian:ia a11d ca111wr be retumed. 
Be sure to i11c/ude "Ask BYTE.. in tfte address. 

Tfte A5k BYTE slaf/ i11cludes ma11a9er Harv 
Weiner and researchers Bill Curlew. Lllrr~ Bregoli. 
Dick Sawyer. Robert Srek. and lea1111ette Doja11 . 

DATA 
PRODUCTS 

Se habla Espanol Call lor programs not 1111ed 

Technical & Other Information (602) 246-2222 

TOLL FREE ORDER LINE 1- (800)-421 -3135 


~u111orlzt~ Sp•rry DHlllSOFTWARE SPECIALS 
Word Perlec1 . . . ... . . $199 Supercalc I l l Ver . 2 ... $159 Crosstalk ... . .. . .... $95 

Multlmate ......... . . . $225 Nutshell .......... . . ... $55 W• •tock o•er 300 t8M •oll-

Knowledgeman . . ..... $225 A Base 5000 . . .. • .. . . . $369 war• progr•m•-call to r pricing 


FREE! PRINTER SET SOFTWARE 
Purchase an Ok idata. Epson . Gemini or 
Tosh iba printer and receive at no charge a 
menu driven program lo set print character
istics or to make your computer function as a 
correcting typewriter. Retai l value $35. 
Available for most disk formats. 

CITIZEN 

MSP-1 0 .... . .... . .... . . .. .. . . . .. . $299 

MSP-15 ... .. •. .. .. . .•....•........ Call 

MSP-20 . . ..••......... . ... .. . . . . .. 425 

C-ITOH 

F-10-55 ............. . ... .. ....• .. 1030 

8510 Parallel (Pro-writer) .. . ... •. ... 295 

8510SEP .... .. . .. ....... .. .. .. . .. . 399 

OAISYWRITER 2000 . ... ... . . . •.. . 795 

EPSON - Call on all models 

JUKI 

Juki 61 00 . ..... . . . . .............. . 385 

Juki 6300 .. . . . .. . . . . . . .. . .... . .... 685 

Juki Tractors . ........ . ........ . ... 129 

NEC 

3550 ... . ..... . ...• . . . ..... . . . . . .. 1009 

8850 ......... .. . . . . .......... . ... 1349 

P2 Parallel . .. . ........... . . .. ... . . 525 

P3 Paralle l .......... .. . . . . .. . ..... 725 

OKIDATA - Call on all models 

PANASONIC 

1091 . . ...... . ........ .. ........... 258 

1092 .... . ... . ....... . . . .... . ..... . Call 

1093 . .. . ......... . .. .. ....... .. . . . 515 

KXP3151 .. .. .. .............. . ..... 455 

SILVER REED 

EXP 400P .... . ........•....•...... 235 

EXP SOOP ........ . ..... . . .. •. . .. .. 289 

EXP 550P .... . . . . . . . . .• . ...•... .. . 399 

EXP 770P ............ . .......... . . 699 

STAR MICRONICS 

SG-10 . ...... . . . ....... . .... . . . .... 235 

SG- 15 ........ . .... . ... . .. . . . . .. .. . 369 

Call fo r prices on other models 

TOSHIBA 

1340 ....... . ...... . ...... . . .. . . .. . 549 

P351 .. ... . ... ... . . . ... . ... . . . .. .. 1164 

AB PRINT SWITCH . ...... .. .... .. .. 75 


- - COMPUTERS - 
IBM PC . . . . . . .. .. . ....... . ...... . . Call 

Sperry PC Mono ....... . .. ... ... . . 1650 


- - MOUSE SYSTEMS - 
PC Mouse w/ Pai ntbrush .... . . ... ... 135 


- - TERMINALS- -

Qume QVT-102 Green .... ..... . . . . $448 

WYSE 50 . . . ... .. . ....... . ......... 450 


- - MICROSOFT - 
Bus. Mouse . . . . .... . . .. ... . . . . ... . 120 

Serial Mouse . ... . ...... ... . . . ... . . 129 


--MODEMS-
Hayes 1200 ... .. ...... . .... . .. . .. . . 389 

Hayes 12008 . ... . .. . ........ ... ... 359 

Hayes 2400 . . ... .. ....... . .... .. ... 595 

Anchor Mark XII . . . .. . . .. . . . . . . . .. . 239 

Anchor Express . .... . . . .. . .. ... . . . 274 

Promodem 1200B .......... . .. . ... . 265 

Promodem 1200 .. .. .. . . . . . ... . .. . . 305 


- -RAM-
64K 150NS Chips (set of 9) .. . .... . 9.50 

256K Ram Chips (set of 9) .. ... . .. .. 35 


--BOARDS-
AST Six Pack Pl us W/ 384K . ... ... .. 295 

AST Advantage .. . .. . ..... . .... . . . . 395 

Hercu les Color Card . ....... . ...... 149 

Hercules Graphics Board .. . ..... . . 295 

Parad ise Graphics Board .....• . ... . 259 

Parad ise Five Pak w/64K ........ ... 175 

Quadram Board ... . .. . ... .. ...... . 199 

Quadcolor I ........ . ... . ...... . ... 179 

Sigma Maximizer W/64K .. .. . . . . ... 189 

512K Expansion Board W/1 28K . . ... 145 

STB Graphics Chauffeur Board .. ... 255 

STB Mono Board . .... .... ... . . .. . . 155 

TEC Mar Graph ics Master . . . . . . ... . 465 


- - DISK DRIVES - -
Iomega Bernoulli 20 mg ........ . .. 2450 

Iomega Bernoull i Plus 20 mg . ..... 2625 

10 mg External Hard Drive . ... . . . . . 825 

33 mg External Hard Drive . . . . .. .. 1625 

Teac 1/2 Ht. Drives .... .. .. ...... . . 99 

Tu rbo 10 Internal Dr ive . ... .. .. . ... 625 

Turbo 20 Internal Drive . . . . .. ... .. 1010 


- - MONITORS - 
AMDEK . .. .. . . .. . . .. . . .. Call for price 

Princeton HX-12 ...... ... . ......... 449 

Princeton Max 12E . .......... . .... 179 

Taxan 425 ............. . .. . . .. . . .. . 399 

Taxan 121 Green ....... . . . .. . ... . . 125 

Taxan 122 Amber . . ... . .. .. ....... . 134 


- - CP/M SOFTWARE - 
Call us for pricing on CP/M Software! 

Programs llke Multlplan , Wordstar 

Propack, Fortran, Move-It, Crosstalk and 

more! 

TERMS: Prices include 3% cash discounl. Add 3% for charg e orders. Shipping on most items 
$5.00. AZ orders +6% Sales Tax. Personal check, allow ten (10) days to clear. Prices subje<:t to 
change. 

TOLL-FREE ORDER LINE 1-800-421-3135 
WAREHOUSE DATA PRODUCTS 

2701 West Glendale Ave. , Suite 6 


Phoenix, AZ 85021 
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The 
mos 
fo~ettable 
printeryou 
everbollght. 

The main reason cor· 

MOST

EPSON 

PRINTERS 

HAVE BEEN RUNNING 
LONGER THAN MOST 
PRINTER COMPANIES. 

In this age of ram characteristic of Epson 
pant office automa ever sine we devel
tion, Epson* printers oped the fil'st low-cost 
seem to be one of the printer 20 years ago. 
few things that never No otherp1interor 
break down. This reli p1inter company come 
able, worry-free per close to such prov n, 
formance has been long-term reliability. 

.... :~':·' 

otall printers work · :::.~: ;S.'.'. Since Epson is he 
with all computers. /J::!J.y =!f~orld tandard for 
Or all software. ·7;printers, virtually all 

This incompatibil- ..~:0!· ,\'tnajor hardware and 
ity can be avoided if ···· · ::1h5.oftwar is designed 
you're just matching ~- ) Dto work with ur 
one printer to one %f;?-. ?<-Printers. From IB~ to 
computer. But it · :(the newest name on the 
can cause real prob- . Ymarket-which means 
lems ifyou ever ::r~~m can be sure you1J b 
want the flexibility ;J:;;, -a,l;J! to put your Epson 
to ho k that printer ...·:,,.,.,,:\Qtinter to us where 
up to a differen ···;;you need it, when 
computer: ~:you need it .. :·:·· 

Which is why most 
of our printers have 
been operating longer 
than most printer 
companies. And will 
probably continue 
working after many of 
them have stopped. 

They're easy to use, 
many with simple push
button typestyle controls, 
so you won't be hearing 
those complaints or fran

For most people,
reading a printer
manual is like hard 
labor. But it's im

• . 
port.ant ifyou want 
to get the most out 
ofyour printer.
We've been work
ing to make our 

a1sm~u as user 
friendly as our 
printers. 

porate MIS departments 
think so much of Epson 
printers is that once they're 
bought, they rarely have to 
give them another thought 
With an estimated 5 mil
lion lines between failures. 
And 100 million characters 
between new p1int heads. 

tic calls for help . 
The ribbon cartridge is 

very easy to put in and 
take out. No muss. No engi
neering degree r~quired. 

And Epson printers are 
· famous for being able to 

take those odd little bumps 
and crashing falls that 
render other equipment 
usel ss. 

As for our full year 
warranty, well its r as· 
suring to have. But nobody 
seems to need it 
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son 

HARD COPY 

DECISIONS MADE EASY 


& 

far 

SPEED 

readers 

Ifit's charact.ers per second 
you're looking for, one of 
these five Epson print.ers is 
probablyjust your speed. 

The FX series dot matrix 
print.ers. 160 cp draft. 32 cps 

ear Letter Quality. 
The LQ-1500 dot matrix 

printer. 200 cps draft. 67 cps 
Lett.er Quality. 

The SQ-2000 inkjet printer. 
176 cps draft. 106 cps Letter 
Quality. 

TheJX-80 color printer.160 
cps draft. 32 cps Near Letter 
Quality (optional). 

The HS-80 portable ink 
jet print.er.160 cps unidirec· 
tional draft. 32 cps Near 
Lett.er Quall ty. 

J u s t 

A 

Sample 

Of The 


Variety Of 

Type 

Available 
Pro"' GUI' 

LQ-1500 

Printer 


Epson's on-going line of 
d matrix, daisywheel, ink 
j t, and thermal transfer 
printers and plotters sets 
he tandard for the entire 

industry. The more you 
know about them, the easier 
your printer decision will b . 
The New Standard.The 
Epson FX series have set 
new standards as the work
horses of the indu try. With 
print speeds of160 charac
ters per second in draft 

~s.o the question is: 
'WhichEpson?'n 

mode,easy access to ear 
L tter Quality, a 20% in
crease in throughput, and 
excellentgraphics, they're 
the number one selling 
printers from the number 
one printer company. For 
spreadsheets and financial 
reports, there's a wide car
riage model. 

The Complete Printer. 
For pe d, v rsatility and 
quality, ther ' nothing like 
the LQ-1500. Featuring a 
24 pin printhead, its typ 
rivals an office typewiite1~ 
at four tirn the pe d of 

the average daisywheel. 
In draft mode, the LQ-1500 
flies at 200 cp .And its 
graphics are among the 
highest r solution ofall d 
matrix printers. 

The Strong Silent Type. 
The Ep on performance 
alternative for sound-s n
itive work nvironments is 

the quiet new SQ-2000 ink 
jet prin r. This tate-of
the-art printer uses 24 ink 
jet nozzl s to produce letter 
quality printon virtually any 
paper. It combines both 
high speed andhigh quaHty. 
It speeds through wide 
carriage spreadsheets atl76 
cps, in draft mode. And 
produces beautiful letter 
quality originals at a remark
able 106 cps. As with all 
Epson printers, it offers a full 
year wananty. 

Epson printers 

are used 


b moremajor 

comparues 


than any other 

printer 


in the world. 


()Jrp~~ . 

pponun1t1e 


Epson 
LQ1500 

EPSON 

Number One. 


And built like it. 

Ei;'!Xln ha ~r'f'd l.ridetnadtol Ep.lol1Cmpordk:n 

lln.i l.t 1 l'f'll•ttl'ftl 1nddnultonn.t«nadooal &u:Dnitb 
Mai;:hhwct Corp9111tki", rx·i.s& lt111nwtemfl.dc °' 

Epje)t'I A.1nerka, lilt'. 
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THE AMICA PERSO Al COMPUTER 

6u Gregg Williams. 1011 Edwards. a11d 
Pfiilfip Ro6i11so11 ..•... .. •........••.. 83 

CIARCIA"S CIRCUIT CELLA R: BU ILD 
THE BASIC· 52 COMPUTER/CONTROLLER 

by S1e1re Ciarcia . . . . . . . . . . . ........ I04 


THE DSl-32 COPROC£SSOR BOARD. 

PART I : THE HARDWARE 
mJ Trevor G. Marsf1all. George Slolaro. David L. 
Rand. Tom King. and Vincent P. Wil!iams . . 120 

PROCRAMMINC P ROJECT: ·co TE XT-FREE 

PARSJNC OF ARITHMETIC E XPRESSIONS 

by lo1ralha1r Amsterdam .. . . . .... .. ... 138 


I EARLY 1984. officials from a start-up company called Amiga showed jour
nalists prototypes of a new personal computer. The prototypes used a Sage 
68000-based machine as a CPU. Big steel boxes performed the special graphics 
and sound functions that Amiga planned to implement in silicon. The graphics 
were spectacular-fast enough to support animation. The audio output not 
only produced music but used stereo to enhance animation. Sound shifted 
from the right speaker to the left as a ball bounced across the screen. Everyone 
wondered if Amiga could really reduce all the power in the prototypes to silicon 
chips. 

Late in 1984 and ea rl y in 1985. venture capital firms became wary of new 
entries in the crowded personal computer market increasingly dominated by 
IBM. Serious doubt arose about whether Am iga wou ld be able to get capital 
to manufacture its machine. Many of us feared that the exciting machine we 
had seen in prototype would never become a product. We were delighted 
when Commodore acquired Amiga and saved this technical ly outstanding 
machine from oblivion . Gregg Wil liams. Jon Edwards. and Phillip Robinson 
give an in-depth look at the technology that makes the Amiga the most ad· 
vanced and innovative personal computer today. 

Steve Ciarcia's Z8 controllers are running all sorts of devices throughout 
the world. This month. Steve introduces a new controller that is bus-compatible 
with his Z8 products. The BASIC-52 computer/controller has an 8K BASIC in 
ROM and so is easy to program . Steve wi ll be developing applications for 
the BASIC-52 in the mon ths ahead. 

BYTE's readers appreciate the 32032 microprocessor from Natirn;ial Semicon· 
ductor because of its outstanding architecture and its raw power. Those who 
want to buy a complete 3 2032 system can now get systems such as the Elite 
Computer Systems Expert 32 (see Whars New. May. page 464). Those readers 
who want to move a 32032 into an existing box can complete the DSl-32 32032 
coprocessor board for the IBM PC described in this issue. Five authors from 
Definicon Systems tell about the hardware and software that will give many 
of us our first taste of 32-bit microcomputing. 

The August Programming Project lists Pascal code that can do contex t-free 
parsing of arithmetic instructions. which converts them to executable form. 
The code generates what amounts to a Tl-style ca lculator. In the process of 
building the calcula tor in software. you learn a lot about the roots of the parser 
in linguistic theory of con text-free grammars. Jonathan Amsterdam wrote the 
parser in highly portable Pascal code. 
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WordPerfect 4.0. 

Our highest Illarks yet. 


A perfect report card. It 
wasn't necessarily ou r goa l when 
we added the most recent enhance
ments to WordPerfect. We were 
more interested in responding to 
the suggestions of our users and 
dealers. 

But a perfect repo rt card is 
like icing on the cake. And it 
makes us more confident than ever 
that WordPerfect 4.0 is th e most 
perfect WordP rfect. yel 

Easier. 

Most WordPerfect 4.0 functions 

entation means ·-·. 
WordPerfect 4.0 never makes you 

I 


WORD PIRFICT c: 
J:!. 

"O Qi._ 0 <)0 ' (ii 0 

Cl. u.. Cl w " 11111111 0 

0 (if
D0

Performance (9"00 D 
oocurnenta\ion (9"00 0 
Easeot use (9"

0 0 0 
Error Handling 

0 GI'D D 
supporl 

wait between 
pages. o 
matter how 
fast you type, 
WordPerfect 
won' t slow you 
down. 

Better. 

WordPerfect 4.0 includes severa l 
features not found on many word 
processors. Like a 100,000-word 
phonetic d ictionary; multi-page 
footnoting capability; table of 
contents and index generation; 

graph numbering; 
and a 4.0 net

work version. 
Get the word 
processor that 
lives up to 

its name (and 
its report ca rd): 

WordPerfect 4.0. For more 

Faster. 

Document ori-

automatic out lining and para-

··" 

lrrfoWorld 

'. 

j 
1 " 
\ 

l11f0World 

Or call or write: 
information. see your dealer. 

I 

SS! Software 
288 West Center Street 
Oren\ Utah 84057 
In formation: (801) 227-4020 
Order Desk: 1-800-321-4566, 
Toll-free 

oftware 
Reaching for perfection. 
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IN BRIEF 

Name 
Amiga Personal Computer 

Manufacturer 
Commodore lnlernational 
1200 Wilson Dr. 

West Chester, PA 19380 

(215) 431-9100 

Price 

$1295 


Microprocessor 
Molorola 68000, a 32·/16·bil microprocessor (32-bil internal data palh and 
registers, 16·bit exlernal data bus) running at 7.15909 MHz 

Main Memory 

256K bytes dynamic RAM, user-expandable to 512K bytes: 

machine's design allows for maximum of 8.5 megabytes 


ROM 

192K bytes of ROM containing multitasking, graphics. sound, 

and anima ion support routines 


Graphics 

Five modes (320 by 200 pixels, 32 colors: 320 by 400, 32 colors : 640 

by 200. 16 colors: 640 by 400. 16 colors: sample·and·hotd mode): 

independent horizontal and vertical scrolling oi dual playfields: 

eight hardware sprites: colo'5 chosen from a pale te of 4096 colors 


Sound 

Four independent audio channels: sound produced without supervision 

or 68000 


Floppy Disk 

Buill-in 3112-inch double-sided disk drive. Disks hold 880K bytes 

in 160 tracks. each with eleven 512-byte sectors: drive hardware can read 

an entire track at a time 


Keyboard 

Detached 89-key keyboard with calculalor pad, func ion and cursor keys: 

keyboard returns row/column keycodes for each key, sends both key-up and 

key-down signals: can sense up to two keys simultaneously: 

8-key type-ahead buffer 


Expansion Ports 

Disk port onto which lhree additional disk drives can connect via daisy chain; 

serial port with maximum transfer rate of 500,000 bps: 

programmable parallel port normally configured as Centronics-compalible: 

expansion bus includes full set ol signals lor optional peripherals and 

memory expansion 


User Interface (Intuition) 

Supports multitasking through the use of virtual terminals; allows simultaneous 

display ol different resolutions and graphics modes 


Bundled Software 

AmigaDOS 

Voice Synthesis Library 

ABasiC 

Tutorial (Mindscape) 

Kaleidoscope {Electronic Arts) 


Audio and Video Ports 
Two stereo audio 1acks; RGB analog. RGB digital , and NTSC composite 
output 

Miscellaneous 
Three custom chips to control graphics. audio. and peripheral 110. chips 
connected by 19-bit register-address bus: two-bunon mechanical mouse 

Optional Peripherals 
3V2-1nch 880K·byte disk drive: RGB analog color monitor: 256K-byte memory 
expansion module; 30011200-bps modem: MIDI interlace: lrame grabber-
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not coincidentally. people want Apple 
to increase the Mac·s speed. add 
color. and lower its price. 

Commodore has just introduced a 
computer that promises these im· 
provements. and it does so by doing 
many things in hardware. At SI 295 . 
the Amiga Personal Computer (see 
photo I) promises lightning-fast 
desktop-metaphor graphics in color 
and twice as much memory and disk 
storage as the Macintosh for several 
hundred dollars less than the Macin· 
tosh (about $900. but you'll have to 
buy a monitor or television set for the 
Amiga). It also has an expansion bus 
and a whopping 192K bytes of so
phisticated 68000 code in ROM (read· 
only memory) that extends the multi· 
tasking. graphics. sound. and anima
tion capabi lities of the Amiga 
hardware. 

SYSTEM DESCRIPTION 
The Amiga is summarized in the In 
Brief section on this page. It has no 
slots for expansion cards. but Com
modore later intends to offer a box 
that connects to the expansion con
nector to add several expansion slots. 
(It is theoretically possible to add 8 
megabytes of memory in th is way.J 
The Amiga's disk operating system 
will also be able to look at the expan
sion box. determine what peripherals 
are present. and configure itself ac
cordingly. regardless of the box's 
conten ts. 

SYSTEM ARCHITECTURE 
The Amiga has a unique architecture 
that is only partially described by a 
functional block diagram (see figure 
I) . Three custom chips relieve the 
68000 processor of many tasks that 
tie it down in other computers. How
ever. the diagram does not show the 
fi nely tuned sharing of the system·s 
data and add ress buses. the 2 5 DMA 

Gregg Williams is a senior technical editor at 
BYTE. and Ion Edwards is a tecfinica/ editor. 
Tf1ey can be reac~ed at BYTE. POB 372 . 
Hancock. NH 03449 . Phillip Robinson is 
a West Coast senior technical editor at BYTE. 
He can &e reacfied at BYTE Magazine. 4 2 5 
Balter~ St.. San Francisco. CA 94 111 . 
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!direcc memory access) channels that 
do many data-movement-intensive 
operations without tying up the 
68000 . or the mu lt!processing 
routines in ROM that allow the Amiga 
to orchestrate a variety of tasks In the 
following sections we wi ll look at the 
key elements of the Amiga·s system 
architecture. 

THE CUSTOM CHIPS 
The three custom chips that control 
DMA. graphics. sound. and 1/0 (Input/ 
output) (see photo 21 were designed 
by Jay Miner. who is best known for 
his design of the custom chips in the 
Atari 800 series compu ters. Although 
we will discuss them in depth by func
tion. here is a simple breakdown : 

• The "animation custom chip" actual 
ly contains several miscellaneous 
functions. It is the "traffic cop" that 
controls DMA. !t contains the Copper. 
a coprocessor that can directly con· 
trol the other chips in relation to the 
video beam. and the Blitter. a device 
that quickly draws lines. fil ls areas with 
a given color. and manipulates rec
tangular blocks of pixels. 

• The graph ics custom ch ip. which 
manipulates the visible display. per
mits up to two independent bit
mapped images and eight sprites 
(which are images that can be moved 
easily around the screen. ··under" or 
"on top o f" the bit-mapped images) . 
• The peripherals/sound custom chip 
contains four channels of sound. the 
disk controller. an interrupt controller. 
and the interfaces for the serial port 
and the mouse/joystick port. 

INTERRUPTS AND OMA 
In the Amiga. all the periphera ls are 
interrupt-driven-that is. the 68000 is 
not tied up constantly polling them to 
see if they have new data; instead. the 
68000 gets data from the peripheral 
only when the peripheral sends an in
terrupt signal. The peripherals/sound 
chip receives interrupt-request signals 
from one of 15 sources (e.g .. the disk 
drive or a sou nd channel) . translates 
the request to one of six interrupt 
levels supported by the 68000 (the 
seventh is reserved for future use) . 
and sends the interrupt signal to the 
68000. 

The 68000 shares the address and 

data buses with 2 5 channels of DMA. 
the registers and logic of which reside 
in the custom chips Amiga·s D A is 
fast for two reasons: first. the fact that 
each device has its own DMA chan
nel decreases the overhead asso
ciated with a DMA operation; second. 
many DMA operations are interleaved 
with 68000 bus access in a way tha t 
makes the DMA transparent to the 
68000 (see below for details) . 

When DMA occurs between mem
ory- and custom-chip registers. the 
use of the l 9-bit register-address bus 
(see figure IJ makes the transfer twice 
as fast. By putting the memory ad
dress on the address bus and the 
register address on the register
address bus. the DMA circuitry causes 
the data value to move directly from 
the memory address to the register. 
This occurs twice as fast as DMA 
would via the 68000. which would 
fi rst read the data into itsel f and then 
write the resu lt to the register. 

LIBRARIES AND DEVICES 
System software (much of it in the 
l92K bytes of ROM) contains libraries. 

(co11 ri1111ed1 

- - TV- -  • RGB -COMPOSITE - - - VJOEO 

GAME 1/ 0 

PRIN TE ll POR T 

KEYBOARD SERIAl ltlPUT 

1/0 AUDIO 

DISK 

REAO •ONLY 
MEMORY 
l92K BYTES 

PARALLEL 110 
12CHIP51 

llDCllESS BUS 

CHIP MEMORY 
2SoK BnES STANOARO 
2~6K BYTES ADD·ON 

Figure I: A block diagram of the Amiga Personal Computer. 

AUGUST 1985 • BY TE 8 5 



Composite 
video out 

Connector 
to RF modulatorI RGB 

Audio out 

n Serial 
interface 

External 
disk interface 

Parallel Keyboard 
connector 

I 

68000 
processor 

Locations 
for ROMs 

Peripherals/sound 
custom chip 

256K 
dynamic RAM DIsplay 

Animation bus arbitration, 8520s 
custom chip 	 RAM support , 

and bus drivers 
Graphics 
custom chip 

Photo 2: The Amiga molfierboard. T(ie i11temal disk dr·ive. wfticf1 (1as bee11 removed. would 11or111ally obscure /(1e lower righl corn er 
of rf1e motf1erboard. Tfie power supply [not sfiown) is to the left of rfre motherboard . 
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a predefined way of organizing useful 
routines so that they can be accessed 
with maximum rlexibility. Libraries 
can be resident or transient and can 
be used at any memory address 
(when they're in RAM !random-access 
read/write memory!) . Both routines 
and data can always be called via a 
68000 indirect reference with offset 
this allows you to write code using a 
library routine without knowing that 
library·s address at compile time. (In 
fact. all the code in the system can be 
referenced knowing only one fixed 
address in the machine. and even that 
address is supplied to any machine 
that needs itl A device is an extension 
of the library concept that allows soft
ware to access 1/0 devices !both pres
ent and future) in a uniform way. 

THE EXEC ROUTINES 
The Exec system is a collection of 
reentrant optimized 68000 ROM 
routines that perform many functions 
vital to the operation of the Amiga . 
It includes routines that create and 
manipulate lists and queues. schedule 
tasks by priority. handle interrupts. 
organize device 110. control memory 
use. and perform other functions. 

An important data structure in the 
Amiga is the list node_ The list node is 
a block of data with pointers to the 
predecessor and successor nodes in 
the list it's in. two 8-bit type and priori
ty fields. and an associated block of 
data. A list is a doubly linked chain of 
list nodes and items. started by a 
header that points to the first and last 
nodes. Exec contains several rout ines 
that let you do things like create a new 
list. insert a list item into its proper 
place in a queue. and remove a node 
from a list 

Another importan t set of rou tines 
allows you to manipulate tasfis . A task 
is a unit of work that shares the Amiga 
with other tasks in a way that varies 
with both the type and priority of the 
task. (All the current tasks are held in 
a queue and are executed by decreas
ing priority.) Most programs and oper
ations reside in the Amiga as tasks. 

The task priority field. which con
tains a number between -128 and 
127. determines the order in which 

Tne Exec routines 
perform many 
functions vital 

to the operation 
of the Amiga. 

tasks will execute. Tasks with identical 
numbers share the Amiga in time 
slices of preselected duration. A task 
with higher priority preempts the cur
rent task and begins executing. 
Because the system saves a task's 
sta tes. registers. and stack area. a task 
can resume at any time. More impor
tant. programmers do not have to 
make allowances for other tasks that 
may be running concurrently-whi le a 
task is active. it .. thinks.. that it has full 
unrestricted access to the 68000. 

SHARING THE SYSTEM Bus 
Consider chat the Amiga can simulta
neously read the disk. play four chan
nels of audio. and show 16-color low
resolution bit-plane graphics and 
eigh t sprites with virtually no slow
down of the 68000 processor. This is 
possible largely because of the way 
various subsystems share the bus. 

The Amiga·s 68000 runs at 7 .1 5 909 
MHz. while its memory runs at twice 
that speed. Most o f the instructions 
in the 68000 alternate between using 
the bus and doing in emal calculation . 
ln this situation. the memory can run 
at its top speed and still leave every 
other bus cycle free. 

The bus sha ring takes place in sub
divisions of the time the electron gun 
takes to draw one line of pixels and 
do a horizontal retrace. approximately 
63 microseconds (µ.s) . This divides 
in to approximately 226 memory
access cycles of 280 nanoseconds lnsl 
each . The Copper. Slitter. and 68000 
access memory on the even cycles (0. 
2. 4... . J: the odd cycles (I. 3. 5 .. . . ) 
are reserved for four cycles of mem
ory-refresh DMA. three cycles of disk 
DMA. four cycles of audio DMA 
[enough for four channels). 16 cycles 
of sprite DMA (enough for eight 
sprites). and 80 cycles of bit-plane 

DMA (enough to show a 16-color low
resolution image). The DMA circuits 
on each chip "k now" when their slots 
occur on each horizontal line and 
automatically ini tiate the DMA trans
fer without involving the 68000. 

In many cases. the Copper and the 
Blitter aren't active. leaving the 68000 
running at fu ll speed. (Actually. some 
instructions need the bus at odd 
times: if the bus isn't available. the 
68000 will insert wait states unti l the 
bus-arbitration PAL Jprogrammed
array logic chipl signals that the bus 
is free by asserting the 68000's DTACK 
line. This happens more frequently as 
the custom ch ips demand more of the 
bus's cycles.) 

Severa l things modify this bus shar
ing. If . you use more than four bit 
planes of low-resolution display. or 
more than two high-resolution bit 
planes. the bit-plane DMA will steal 
some memory cycles from the 68000. 
Both the Copper and the Bl itter have 
higher priority than the 68000 and 
will get the cycles they need first. If 
the Blitter senses a memory-bus re
quest by the 68000. it wil l halt within 
a few cycles to let the 68000 use the 
bus: then it will again take over the 
bus and continue. This gives the 
68000 some cycles even when the 
Blitter is running If you set an inter
nal ··slitter priority" bit. however. the 
Sl itter steals all the cycles it needs 
from the 68000. Even this is not as 
bad as it sounds: whenever any of the 
above items steals cycles. it still per
forms its function faster and more ef
ficiently than the 68000 could have. 

MULTITASKING 
The Amiga is multitasking-that is. it 
can work on more than one thing at 
a time. At a low level. for example. this 
means that the Amiga can move 
sprites. read from the disk. and play 
music at the same time. At higher 
levels. several programs can run si
multaneously in overlapping windows. 

The Amiga's multitasking ability 
comes from several features we·ve 
already discussed: the interrupt struc
ture and the Exec multitasking rou
tines in ROM. Interrupts. which are 

(co111i11urd1 
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J92K. OF SYSTEM ROM __rFOOOOO - FFFFFF IS FINAL ADDRESS 
TOTAL WORK SPACE IS l6 MEGABYTES 

Figure 2: The Amiga memory map. 
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its instructions From memory and uses 
DMA to write from its program (in 
memory) to the registers in itself and 
the other two custom chips !Accord
ing to Jay Miner. this is not so strange 
if yo u look at the three chips as "one 
big custom chip "' ) 

The Copper's instruction set has 
only three instruction types: move im
mediate data to a register. wait until 
the electron beam passes a given 
position. and skip past the next in
struc tion if the electron beam is past 
a given location. The beam-position 
values are accurate to the exact line 
vertica lly and to 4 low-resolution 
pixels (or 8 high-resolution pixels) 
horizontally. 

The Copper's versatilit y can be ex
tended by clever use of its registers. 
For example. you can get the Copper 
to jump to a given instrunion by caus
ing the new address to be placed in 
the Copper's internal "program 
cou nter." By setting bit 15 of the I 
TREO (interrupt request) register. the 
Copper can cause a level-6 interrupt. 
which should lead to a more complex 
68000 routine that will service the 
situation that caused the interrupt. 

One important aspect of the Cop
per is that. while it is waiting for the 
electron beam. it is off the system bus 
and does not tie up any resources 
This is in contrast to many systems 
tha t tie up their processors whi le 
wai ting for a given beam position. 
Because of the Copper. the 68000 is 
never tied up for several mil liseconds 
waiting for a display-related event. 

The Copper can handle many basic 
system functions without the interven
tion o f the 68000. For example. it can 
refresh certain bit-plane and sprite 
va lues that must be restored at the 
beginning of each frame. It ca n also 
change the color palette in mid
screen (giving you more than 32 
colors on the screen]. change the 
graph ics mode (sav ing memory). and 
update the display memory without 
glitches by changing an image after the 
electron beam has drawn it for the 
current frame. 

The Copper programs give the max
im um amount of control over the 
video display and events of that 

routed through and prioritized by the 
peripherals/sound chip. initiate task 
switching. For example. when a pe
ripheral signals its need to do 1/0. the 
interrupt goes through the periph
erals/sound chip and causes the pe
ripheral 's interrupt routine to execute 
(assuming that no interrupt of higher 
priority is running). The interrupt 
routine either handles the peripheral·s 
need im mediately or notifies a task to 
do so. then the rou tine ends. In both 
cases. the Amiga then calls the task 
rescheduler. wh ich ensures that the 

appropriate task has the chance to 
use the system. 

THE COPPER 
The Copper is a coprocessor inside 
the animation chip that ru ns its own 
program. The execution of this pro
gram is tied to the progress of the 
electron beam as it draws the video 
display. Because of this capability. the 
Copper is most often used to control 
the graph ics and sound parts o f the 
custom chips. thus reliev ing the 68000 
of the same task. The Copper reads 

080-000 

AOOOOO 

BfDOOO 

cooooo 

DFFOOO 

EOOOOO 

E80000 

FOOOOO 

ADDRESS 
(HEXADEC I MA L J 

00-00-00 256K OF CHIP RAM 
040000 1--------------r......... 
 (RAM FOR STANDARD MACHINE ) 

\.__ 256K OF CHIP RAM 
(OPTIONAL PLUG ·IN MEM ORY ) 
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RESERVED 

8 MEGABYTES RESERVED 
FOR FUTU RE USE AS PROCESSOR 
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..----.__....
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RESERVED 

1
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1
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832K · RESERVED 

12K RESERVED AS ADDRESS SPllCE 
FOR TWO 8520 SERIAL 1/0 CHIPS 
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BFEO FE HEX AOECI MA L) 
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periodicity. but most programmers 
will not create them directly. Many of 
the ROM routines that accomplish 
high-level tasks manipulate Copper 
programs to get their work done. 

M EMORY SPACE 
The first 512 K bytes of memory is 
called the c~ip memory (see figure 2 for 
a memory map). Any fu nction per
formed by the custom ch ips- bit· 
plane and sprite images. Copper pro· 
grams. and other data (covered 
below)-must be in this memory area. 

Of course. in the standard 2 56K-byte 
Amiga jar the expanded 5 I 2K-byte 
version). the chip memory is also 
used for everything else a computer 
needs RAM for. Commodore/Amiga 
may announce an expansion box at 
a later date that can accommodate 
various peripheral cards and up to 8 
continuous megabytes of memory. 

orma l programs and data should be 
placed there. leaving the display 

FI VE BIT PL ANES V IOEO DISPLAY 

1001000 
BRIGHT PINK 

l I I 0 0 0 PIXEL 

INOFX FOR 
COLOR Or 
PIXFl 

0 000 TRANSPARENT 

I 302 ME DIUM GREEN 

2 706 L IGHT GREEN 

.. 3 088 [BR IG HT Pl~ 

) E AAA LIGHT GRAY 

IF 333 DARK GRAY 

INDEX VALUE MEA NING 
I HEXADECIMAL) 

COLOR RFGISTE'R TABLE' 

Figure 3: Amiga p/ayfield 9rapf1ics. Tfle bits from a given position in eacfl bi/ plane
memory free for its specialized uses. combine lo create arr index into Ifie color-register table. The selected ent ry in the color

register table determines Ifie color of the pixel.
GRAPHICS 
The Amiga·s graphics are. in a wo rd . 
breathtaking-in both their quali ty 
and their speed. The machine's ma;or 
graphic components are the playfield. 
rhe sprites. the Blitter. and the an ima
tion and text rout ines. 

THE PLAYFIELD 
A bit map is an area of memory that 
the computer in terprets as a rec
tangular array of pixels (dots): most 
computers have some bit-mapped 
graphics capability. Many machines 
form different colored pixels by 
grouping two or more adjacent bits in 
the bit map. The Amiga. however. 
uses on ly one bit per pixel in its bit 
map (this is ca lled a bit plane) and 
"stacks" separate bit planes together 
to get different colors (see figure 3). 
(The colors available are not "hard
wired" into the machine but are speci
fied in a color-register table. also known 
as a color palette) An image crea ted by 
multiple bit planes is called a raster. 
The p/ay/ield is the bit-mapped graph
ics display that comprises most of the 
Amiga·s video display. 

The Amiga can stack up to five bit 

planes to get a maximum of 32 colors. 
The color-register table conta ins 
12-bit va lues that can specify any of 
4096 different colors. Therefore. the 
Amiga can draw images that use any 
3 2 of these 4096 colors. 

The Amiga has five bit-mapped res
olutions. Four of them come from two 
horizontal resol utions (320 pixels per 
line. low resolution. and 640 pixels 
per line. high resolution) times two 
vertical resolutions (200 visible lines 
per screen. noninterlaced frame. dis
played every 1/60 second. and 400 
visible lines per screen. interlaced 
frame. displayed in two passes every 
1130 second). These can take any
where from a minimum of 4000 bytes 
(for a 320- by 200-pixel image) to 
32 .000 bytes (for a 640· by 400-pixel 
image). Photo 3 shows an example of 
the 320 by 200 mode. 

The fifth mode. called f1old-and-modify . 
uses s1x bit planes in a way that can 
simultaneously display all 4096 colors 
on screen. In this mode. the top 2 bits 
of a pixel control the interpretation of 
the bottom 4 bi ts. which may repre

sent either a color-register table va lue 
for that pixel or a modification co one 
componen t of the previous pixel's 
color. Using hold-and-modify, you can 
display all 4096 colors on an analog 
RGB (red-green-blue) color moni tor. 

A playfield image ca n be much 
larger. both horizontal ly and vertical
ly. than the screen area used to d is
p lay it. By manipulating several 
reg ister va lues. you can scro ll an 
image horizontally vertically. or both . 
with very li ttle effort. {When the total 
image is wider than its displayed part. 
the last pixel on one line and the fi rst 
pixel on the next are not ad;acent and 
are separated by a fixed number of 
bytes. The Amiga makes use of modulo 
registers to make the manipulation of 
two such byt s as fast and as simple 
as if they were cont iguous.) 

Another display option is called the 
dual-playfiela' mode. When you use this 
mode. up to six bi t planes are divided 
into two separate images of up to 
three bit planes each . with one image 
having priority over the other. This 

(CCJ1 ti11ued l 
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often simplifies complex graphic dis cept for a transparent area that lets 
plays. For example. to simu late the ef the lower playfield show through. 
fect of looking at a landscape through 
binoculars. you can scrol l a wide land SPRITES 
scape playfield ··underneath" a sta A sprite is a smal l bit-mapped image 
tionary playfield that is all black ex- that can be repositioned simply by re-

Photo 3: Robodty. an example of Amiga graphics in lfre 320- (iy 200-pixel 
32-colm· mode. 

Photo 4: The Workbe11d1 display. This is an example of the 640 by 200 mode. 
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defining the horizontal and vertical 
values for its upper left corner: sprites 
are independent of the playfield and 
appear to be over or under each 
other and the playfieldtsl according to 
a specified priority. 

The Amiga has eight hardware 
sprites. each of which can have three 
colors (sprites are two bit planes 
deep. and each 2-bit pixel translates 
to three colors plus transparency). 
Amiga sprites are 16 low-resolution 
pixels wide by any height. Each pair 
o f sprites shares a different three· 
color color-register table [for example. 
spr ites 0 and I share color registers 
17. 18. and 19. sprites 2 and 3 share 
21. 22 . and 2 3). allowing the eight 
sprites to use up to 12 colors. Adja
cent sprites (0 and l. for example) can 
be a/lad1ed. meaning that their four bit 
planes are combined: an attached 
sprite pair can then use color register 
17 th rough 31 to display up to 15 
colors. 

As happens often in the Amiga. 
complexity underlies apparent simpli
city. A sprite is actually a 16-bit value 
with a specified horizontal displace
ment fo r the current line of the video 
display. In manual mode. you are 
responsible for creating the sprite's 
image on a line-by-line basis (few peo
ple will use this mode directly) . In 
automatic mode. however. you activate 
the sprite's OMA circuitry. which looks 
to a data structure that contains the 
line-by-line position and shape of the 
sprite and draws it automatically. In 
addition. you can redefine the sprite 
indefinitely while the electron beam 
creates the video display. The sprite 
DMA ci rcui try accepts a list of sprite 
position and shape-definition words 
and draws them as long as the bot· 
tom line of one occurrence and the 
top line of the next are separated by 
at least one video line tnote that this 
is without intervention of the Copper). 

THE BUTTER 
The Blitter is an area of the animation 
ch ip that controls a OMA channel de
dicated to drawing lines and manipu
lating rectangular areas of the play
fie ld. Its name comes from an earlier 
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BASIC. 

Micro oft BASIC is the language than ever with the advanced 
spoken by nine out of ten microcom trace command. 
puters worldwide. res the language It's no wonder Microsoft is the most 
with the most programs written for it. logical choice for the Macintosh. 

So if you want to access the 
power ofyour Macintosh~ only 
one language rnakes the most 
s ns . Mac's first language, 
Microsoft BASIC. 

Not only is it the indu try 
standard, it's the most advanced 
BASIC for Macintosh. It lets 

you add mouse commands. 
Graphics. Windows. Change 
type fonts and styles. Customize 
menus. Incorporate music and 
ound effects. Write your own 

dialog boxes. Basically it 1 ts 
you take advantage of everything 
that makes Mac 'Mac: 

MENU 7 ,0 , I ."Drnw" 

MENU 7, I , I ." line" 

MENU 7.2.1 ...c 1rc le 

MENU 7 ,3 , 1,"a r c· 


RET URN 

' updele lhl? screen Wi ndow 

Upde eV1ew 
FOR LlnePoint<?r= 1 TO Nurnlll'li? ~ 

FOR OotPoin er= I 0 Num[ ,,:i t. ~. 

GOS UB Con~· er 7[• 
LIN E Cxl'.' , y•~H · I 1,11) 

NEXT DotP01nt<-r 
NEXT L mePo• nter 

RETURN 

It makes editing program as easy MICROSOFt W~'ve 
a cutting and pasting and pointing The High Performance Software wntten more 
and clicking. Debugging is asier Macintosh programs than any other 

software company. Including Mac's 
spreadsheet, Multiplan~ 

So if you want to get the most 
out of your Macintosh, call (800) 
4 26-9400 for the name of your nearest 
Micro oft dealer. In Washington State, 
Alaska, Hawaii and Canada, call (206) 
828-8088. 

Mtn~(r ;ind Muli1pbn :HC' r~·j~UloCtt...J l r"1dcnurl:!. of MKro~i1 Cv1p\°lf.:UM'ln 

M~"l( 1mlwo.h o ;a u:id,~m.;uk b,,-n~ to Aprtfl" Cllmpur,·r. Cnc 
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term. bil-blt. which means "bit-mapped 
block transfer:· Miner calls it a Bimmer. 
for "bit-mapped image manipulator." 
because or its extended capabilities. 
but "B\itter'· is used exclusively in the 
Amiga·s documentation. 

When manipulating blocks of an 
image. the Blitter !when properly set 
up) takes care of a number of "house
keeping" tasks that. in o ther com
puters. tie up a lot of the processor's 
time. These include: masking out the 
bits just outside the image that belong 
to the same memory word as the 
desired bits: shifting the image several 
bits horizontal ly to match the word 
alignment of the destination; and fill
ing an area bounded on the left and 
right by two nonhorizontal single-pixel 
lines !this is the basis of its area-fill 
capability). 

The Blitter distinguishes itself from 
other bit-bit devices by its ability to 
combine up to three source areas in 
one of 256 ways to become the des
tinat ion area. (If we call the sources 
A. B. and C and their inverses A. B. 
and C. these combine in eight 
ways: ABC. ABC. ABC. . . . . ABC. 
There are 2 56 possible combinations 
of these eight terms.) 

When being used to draw lines. the 
Blitter can draw lines as Is. Os. or a 
specified pattern; it can also draw 
single-bit-wide lines. which are 
needed to bound an area to be filled. 

In both its line-drawing and area
manipulating operations. the Slitter 
must have a moderate amount of 
"housekeeping" calculations done 
first. Given the speed and simplicity 
of the resulting operation. the setup 
calcu lations are not an unreasonable 
overhead; however. you can deal with 
the Slitter on a higher level using 
some graphics routines in ROM. 

ANIMATION ROUTINES 
The animation routi nes that are part 
of the Amiga·s ROM form the basis for 
the most sophisticated color anima· 
tion the personal computer market 
has ever seen. One of the demonstra· 
tions we saw. Robocity. showed five 
cartoon characters roaming across the 
screen. The resolution was very 
good-only when you looked closely 
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Tne basic 
element in the 

animation subroutine 

is the GEL, 

a graphics 

element. 


could you see the "jaggies.. that 
proved you weren't looking at a hand
drawn cartoon . 

Animation is accomplished through 
a few subroutine calls that draw a 
linked list of things needing to be 
animated. The basic element in the 
animation subsystem is the GEL. o r 
graphics element. There are four 
types of GELS VSprites. BOBS. Anim
Comps. and AnimObJS. 

VSprite stands for "virtual sprite." A 
VSprite is a darn structure in memory. 
closely tied to a hardware spri te. that 
is managed by the animation rou tines. 
By letting the routines manage the 
mapping of VSprites to hardware 
sprites. you can (with some lim ita
tions) define more than eight VSprites 
and let the routines keep track of he 
details automatically. VSprites can 
also be clipped to display themselves 
only within a certa in horizontal slice 
of the display. 

BOB stands for "Blitter object:· A 
BOB is an image that acts like a sprite. 
but the animation routines use the 
Bl itter to "paste"' the image on to the 
p\ayfie\d and (optionally) restore the 
image that was "underneath" the 
BOB. A BOB is defined by the com
bination of a BOB data structure and 
a VSprite data structure. both of 
which point to each other. One advan
tage of a BOB over a VSprite is that 
a BOB is drawn into a playfield-this 
means it can be of any width and it 
can have as many colors as the play
field 1up to 32). BOBs can also be 
clipped to appear only in a certain 
rectangular window. 

An AnimComp is an animation com
ponent. one part of an AnimObj. an 
animation object. If your AnimObj is 
a figure of a man walking. its Anim-

Comps will probably include BOBs for 
a torso. a head. two arms. and two 
legs. Each AnimComp includes 
several views of the same obiect (e.g .. 
arm bent. arm straight! with an asso
ciated time that must elapse before 
progressing from ohe view to the 
next. Once all this is assembled. 
repeated calls to the Animate routine 
subst itu te new views (as determined 
by their timer constants) in to the 
linked list of GEL.s before drawing the 
items in the list. 

You can do sequenced drawing animation 
by specifying a series of views that 
describe a repeated motion and by 
specifying an offset to add to the ob
ject's position each time the routines 
cycle from the last view to the first. For 
example. take the example of a cat 
walking two steps to the right in six 
views so that view I appears natural 
when it is shown after view 6. By 
speci fyi ng the correct horizontal off
set to the right (which gets added 
every time the image cycles back to 
view I) . the Animate routine wi ll auto
matically draw the six views in the cor
rect order and position to make the 
cat appear to walk across the entire 
width of the screen. 

Alternatively. you can have the 
Animate routine do motion-wntrol anima· 
lion. in which the next position of a 
BOB is automatically calculated from 
its current position and four x- and y
a xis velocity and acceleration values. 
(You can also do this with a "ring" of 
BOB views that cycle as in sequenced 
drawing animation.) 

Another routine. DoCollision. detects 
two types of collisions. GEL-to-GEL 
collisions and boundary collisions 
(collisions of GEL.s with rectangu lar 
boundary windows): the routine then 
executes a given collision-handling 
routine from a table of 16 possible 
routines. GEL.scan be coded so that 
on ly certain types of collisions 
register {useful in a game. for exam
ple. to detect missi le-target coll isions 
but not missile·missile collisions). 

TEXT 
The Amiga treats text as a special 
kind of graphics. Fonts are described 
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True mainframe COBOL for 
your microcomputer.Validated by 
the GSA at the highest possible 
level of compliance with the 
ANSI '74 standard. With Microsoft 
COBOL, mainframe programmers 
can be productive on MS-DOS™ 
and Microsoft XENIX®micro
computers immediately. 

Speed and Beauty. 
High performance in a COBOL 

program comes mostly from the 
speed of the ISAM. And Microsoft 
COBOL 2.0 has the fastest ISAM 
on the market. 

And our advanced screen 
handling capability lets you create 
the highly interactive programs that 
end users prefer. 

we wrote the book. 
It's no surprise that IBM, DEC, 

AT& T, H-P and Wang®all chose 
Microsoft COBOL for their 
MS-DOS machines. We know how 
to get the most out of their micro
computers. After all, we designed the 
operating system. 

So call (800) 426-9400. In 
Washington State, Alaska, Hawaii 
and Canada, call MICR~SOFl: 
(206) 828-8080. The High Perfom1ance ofrwnre~ 
We'll give you the name of your 
nearest Microsoft dealer or help you 
update to Microsoft COBOL 2.0. 

Certified High Level Compiler: 
• GSA validation at the Federal High Level of 

compliance with the ANSI '74 tandard . 

• Built in sore-merge, chaining, dynamic calling, 

and overlays. 

Fast multi·key ISA.1\.1: 

• Spli t-keys and duplicate keys. 
• Benchmark results of 5000 reads and wri tes ro 
an ISAM file: 

Microsoft Realia MicroFocus Ryan-McFarland 
COBOL 2.0 COBOL Native Code COBOL 2.0 

~::;:~~... L32 1:56 2:58 3:30 
Interactive extended screen section: 
• Cursor position ing, auto skip, automatic data field 
formatting. 
• ACCEPT and DISPLAY data by the screen full . 
Productivity utilities: 
• In teractive Symbolic Debugger. 
• Rebuild file recovery utiliry restores corrupted 

ISAM files. 

P r ice: 

• $700 for compiler and utilities. 
• No runtime royalty fees . 

Minimum System require m e nts: 

• MS-DOS 2.0 or later, 192K RAM . and one disk 
drive. 
• Xenix 286, 512K RAM, and one disk drive. 

M1nosof1 :mJ XL·n1:\ a1t· fL'):l"h.'r L.J cr~L. lll.)fh :md 
TI'H: H1._oh PL·ducm:mcc 5ofrw.~rr ts .:i 11 ;icJi:m:uk of 

Mw:r0~4-'(r Corpur:ic1,~h IBM 1:s ·• rl'~LStcred u;id,·m..irl.. (,f 
l n11:t 1YE 1l~I [k.NfW"1>.S .\bch1nN DEC i ... ;i tt.·t:i...~r'°"i 

u adcm.1rL t •( D~1'-1I Equ1rmcm Corp Wrm:i: ts :i tL')..'lSt'\' ri.'\l 

11 .1~fn:i1k o ( W.11'1l L:ibor.Hor.n. I~ M Ktol'ocus 1:5-:. fL'):isc.:-r<'I 
tr"tldit11i.:tr k. of Mu.~ 1 u l~u~ Ry;l.J'l -M EulanJ Lt 

:, tLi:n•L·mJ trademark o( Rr•m· McF.. rhuJ 
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by a Tex t Font {TF) data structure that 
allows the creation of either mono· 
paced or proportional cha racters or 

any height. To save room with larger 
fonts. a font may define anywhere be
tween I and 2 5 5 characters. TWo 
fonts. Topaz 8 and Topaz 9. are in the 
Amiga ROM. The first gives 40 char
acters per line in normal resolution. 
80 in high resolution; the second 
gives 30 and 60 cha racters per line. 
respectively. Additional fon ts may be 
loaded into and removed from RAM 
as needed. 

The Am iga uses the ROM rout ine 
TxWrite to draw a given message to 
a given location. The text ca n be 
drawn in one of two user-definable 
"pen" colors and in one of three draw
ing modes: IAMI. an overst rike mode: 
JAM2 . a mode that draws both the 
character in one color and the "white 
space.. behind it in another; and Com
plement which inverts every pixel 
that corresponds to a pixel of the 
cha racter being drawn. 

As in the Apple Macintosh. fonts 
may be modified by combining any of 
several styles : under line. italic. 
boldface. and ex tended. However. 
un like the Macintosh. the Amiga text
drawing routine looks for a separate
ly defined font that contains the 
needed style(SI If this fa ils. a future 
revision of the text-drawing routine 
may try to modify the exist ing "nor
mal" version of the font {this is the 
only way of achieving font styles in 
the acintosh) 

AUDIO HARDWARE 
The Amiga includes four hardware 
channels of sound that are largely 
controlled by DMA circuitry. indepen
dent of the 68000. Audio-contro lling 
routines in pa rt of the Amiga·s ROM 
extend these capabi lities. allowing 
you to work wi th the Amiga·s sound 
capabi lit ies at a higher conceptual 
level and to manipulate the sound 
channels "on the fly" without "glitch
ing" the output. 

The four channels of sound. num
bered 0 through 3. are converted to 
ana log signals. filtered through a low
pass filter. and mi xed into two 
separate output signals. one com bin· 
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Fonts ma!I be 
modified by any 
combination of 
several styles: 

underline, italic, 
boldface, and extended. 

ing channels 0 and 3. the other. chan· 
nels I and 2. The fi lter begins to at
tenuate frequencies between 5.5 kHz 
and 7.5 kHz and effectively eliminates 
any higher frequencies. This elimi· 
nates much aliasing. which is distortion 
that occurs when a signal thal was 
sampled too infreq uently is played 
back. 

The sound cha nnels can be con· 
trol led directly by the 68000. which 
gives you complete control over the 
ound but keeps the 68000 from do

ing other work. In most cases. you ca n 
get the sound you need by letting the 
OMA channels produce the sound 
from a table o f va lues (called a sou nd 
table) that describe one or more cyc les 
of the needed waveform 

In the Amiga. each audio DMA 
cha nnel includes registers that give 
the channel's loudness. point to a 
l 6-bit-wide table of sound-t ble bytes 
(the va lues are fe tched a word at a 
time and must be stored on even byte 
bou ndaries). and establish the time 
that must elapse before the next 
sound byte is sent out. This last is a 
period register. which conta ins a value 
that is decremented every 279 ns: the 
next value from the sound table is 
sent out when the counter reaches 
zero. and the register is reset to its 
original value. When the poin ter to 
the sound ta ble reaches its last value. 
the pointer is reset to the start of the 
table. In th is way. the audio channel 
ontinues to produce the given wave

form without supervision until it is ex
plicit ly tu rned off. 

Sound channels 0 through 2 can be 
attacFied to the channels directly above 
them to modulate the output of the 
higher channel. When a channel is at
tached. the 16-bit words that make up 

its sou nd table are not interpreted as 
two 8-bit sound values. Instead. the 
data words are interpreted as volume 
or period va lues ror the current value 
in the channel being modulated (i.e.. 
the volume value will determine the 
curren t loudness of the channel. and 
the period value determines how 
much time passes before the channel 
sends out the nex t va lue in its sound 
table). You can manipulate these 
values to cause either ampli tude 
modulation. frequency modulation. or 
both. 

AUDIO SOFTWARE 
The ROM contains three kinds of rou
tines. The first. channel-allocation rou
tines. allow you to allocate. use. and 
discard a channel without keeping 
track of which channel it is. lf you have 
more than four "virtual" channels 
open. the four with the highest priori
ties are mapped to actual hardware 
audio channels. 

Second. the OMA-control routines 
control the way the audio DMA chan
nel manipula tes the hardware audio 
channel via the various registers and 
the sound table. ln addition. you can 
cause the channel to send a user
specified signal bit to an existing task 
~which may then tri gger some event) 
when the sound channel has played 
a given number of repetit ions o f the 
sound table; this allows tasks to 
manipulate the Amiga based on the 
sou nd channel's activity. 

Third. the envelope-generator rou
tines automate the task or varying the 
amplitude envelope that determines 
how slow or fast a note changes 
volume when it is played. To use these 
routines. you must create a table or 
four slope/destination values that 
describe an ADSR (attack. decay. sus
tain. release) envelope. tThe ADSR 
envelope tells you how fast the note 
gains volume as soon as it starts. what 
its maximum value is. how fast it 
decays once it reaches that value. on 
what level it remains as long as the 
note is sustained. and how fast it 
returns to zero once the note is re
leased. You can draw such an en
velope with four line segments: the 
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Ferocious 

FOR 


Microsoft® FORTRAN crunches 
numbers with a vengeance! 

It combines fast and efficient 
native code compilation with 
built-·in 8087 coprocessor support. 
The result? Mini and mainframe 
performance from your MS~DOS 
micro. 

Based on the '77 standard, 
Microsoft FORTRAN supports 
extensive statements and data 
types-including complex num-
bers and IEEE single and double-
precision floating point accuracy. 

Support for large arrays (greater 
than 64K bytes), separate module 
MICROSOFt compilation, 
The High Performance Software and OVerlays, 
allow you to create very large 
programs-up to one megabyte, 
with access to more than 65 
thousand records in a file as large 
as four gigabytes. 

How do programmers feel 
about Microsoft FORTRAN? 

"The first FORTRAN compiler 

that takes advantage of the full 
addressing capability of the 8088 
and the power of the 8087'.' 

- Jack Wilschke,Softalk 
"We decided to use the 

Microsoft FORTRAN Compiler 
for its INTEGER 4 capability 
and the flexibility of its 8087 
implementation'.' 

-Charlie Huizena & 
Chip Barnaky, PC World 

Call 800-426-9400 to order 
the ferocious FORTRAN. 

$350: 

In Washington State, call 206-

828-8088. Ask for operator A4, 
who will rush you your order, 
send you more information, or 
give you the name ofyour nearest 
dealer to see Microsoft FORTRAN 
in action. 

•Price cxdu we of hattdlm~ , nd Washtngmn •;l rc: ~.mies 1ax . 


Micrmof1 " 3 reg1>1er<-d rr•demar~ nnd M IS o tradcmork of Microoo t Corpor.Hmn. 
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Amiga defines the ADSR envelope by 
giving the slope and destination y-axis 
values for each line segment.I As with 
the audio DMA. the software involved 
can be told to send a signal bit to a 
given task when the envelope is 
completed . 

One potentially sign ificant piece o f 
code is a library of text-to-speech rou
tines that is included with the stan
dard Amiga computer. These are tran
sient rout ines that are loaded from 
disk to memory when needed: they 
ar capable of "speaking" normal 
English tex t in a variety of pitches and 
rates via one of the sound channels. 
Wi heard the routines and found their 
output to be heavily in flected but 
understandable even with our eyes 
closed (a test that many tex t-to
speech algorithms fa il ). 

INTUITION 
Intuition. the user interface o f the 
Amiga. sits on top of the disk operat· 
ing system and prov ides the icon
orien ted. mouse-based. desktop· 
metaphor interface popularized by 
the Apple Macintosh. Intuition com
plements the architectural philosophy 
and the graphics capabil ities of the 
computer by managing a complex 
windowing system and providing ac
cess to multitasking capabilities. 

Intu ition allows programs to ex
ecute. each in its own window. simul
taneously. Each program opens a vir
.tual terminal that has access to all the 
system resources. Even though multi· 
pie programs can execute simulta
neously. only one can accept input 
and display its menu bar. You can 
sel ct which program does this by 
click ing on its window; this window 
will also display special command 
messages from the system. Different 
programs can share the video display. 
or a single program can create several 
virtual terminals. 

To support the simultaneous display 
of different resolutions and graphics 
modes. Intuition uses screens. which 
are rectangular areas that occupy the 
rull width of the video diplay Screens 
have predefined resolutions. color 
palettes. and height and contain one 
or more windows. A bar at the top of 
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each screen identifies the screen. 
All screens have pull-down menus. 

Pressing the right mouse button. 
which generally summons a men u. 
transforms the screen bar into a menu 
bar (a strip con taini ng the names of 
the menus that apply to the cu rrent
ly active window) The screen bar also 
contains two boxes that. when clicked 
with the left mouse button (generally 
responsible ror selecting things). 
move the screen to the top or bottom 
of the stack of screens. You can select 
menu items in the conventional way. 
although there are several rtew fea
tu res. Pull-down menus. for example. 
can have up to two levels (see photo 
4 ). Menus can contain options that. 
when selected. persist until other. 
mutually exclusive choices are made. 
Progra ms may al low you to use com
mand-key/letter combina tions to 
select common ly used menu items. 

Programmers have considerable 
flexibility in design ing the menus. For 
example. menus can appear in multi· 
co lumn format and conta in ~raphics. 
Menu items can. when selected. be 
marked with checks. and they can 
automatically d isplay command-key/ 
letter alternatives. 

Windows. which appear within 
screens. can support all of the 
Amiga's graphics. text. and <1 nimation 
features. Since Intuition opens ap
pl ication programs in windows. ap· 
plications must specify their graphics. 
text. and color requirements by 
selecting or creating an appropriate 
screen. Intuition will support as many 
screens and windows as can fit in 
memory. but o nl y one win('.low and. 
by extension. one screen c.:in receive 
input at a time. As a virtual terminal. 
programs need not know if they are 
active: they can continue to process 
data as long as they don't need any 
external input. 

You can activate a window ei ther by 
moving the on-screen poincer inside 
it and clicking the mouse button or by 
mov ing an icon into it. Closing a win· 
dow caus s the last activated window 
to be reactivated. Windows can in· 
elude any of severa l features. includ
ing vertical and horizontal scroll bars. 
tit le bars. window-dragging areas 

(used to drag the window to a new 
position). depth arrangers (which 
move the window to the top or bot
tom of a stack of windows). sizing 
boxes (which allow you to change the 
window's size). and close boxes 
!which close a window) . 

Intuition supports backdrop windows. 
which open behind all other windows 
and cannot be moved. sized. or 
depth-a rranged. The appl ication pro
gram is entirely responsible for main
tain ing its con tents. and normal win· 
dows appear on top of it. A graphics 
progra m. for example. may use a 
backdrop window as the primary 
drawing area and call a normal win
dow to show you a palette of colors 
from which to choose. 

Programmers can specify whether 
an application will refresh its window 
when partially covered and un· 
covered. or whether memory must be 
allocated to save the concealed por· 
t ions of the window. A third choice. 
super bil map. reserves enough memory 
to store an image larger than the win
dowing system will display. Intuition 
automatically ad justs and displays as 
much of the super bit map as it can . 
Programmers can use th is technique 
to create windows whose contents 
scroll . They can also determine where 
windows will appear. what color to 
use when drawing the border and 
text. whether the window wi ll have a 
border. and whether to include a win
dow title. 

REQUESTERS, ALERTS. AND 
GADGETS 
Requesters are pop-up information 
boxes that wait for either keyboard or 
mouse input from you. Norma lly. you 
will have to click the left mouse but
ton over an "OK" area before con
tinuing, although you may be able to 
swi tch to a different window (the re
quester will sti ll be there when you 
return to the first window). With a 
single call. programmers can attach 
requesters to a wi ndow or to the dou
ble click of the mouse button 

Programmers have access to pre
defined system requesters. like the 
"Please Insert Disk XXXX" requester. 

(conti11ued) 



Crisp. clean. hardcopy graphics mak dramalic im
pressions . Now, wilh Houston Instrument's PC Plotte r, 
you h v an affordable way to link the power of 
graphics to your personal computer. The PC Plotter 
produces quality graphics al a price you won't mind 
paying. It a llows you to produce vibrant line, bar, and 
pie charts using eight different co lors on either paper 
or overhead transparencies. And you can create either 
8 1/2 " x l I" or l l" x 17" graphics . 

Whether you're a computer wizard or novice, the 
PC Plotter is simple to operate and can be used with 
virtually any computer on the market today. Plus, your 
graphics software choices are unlimited. Houston 
Instrument products are suppor ed by a versatile 
colleclion of more than 250 graphics software pack ges. 

For example, just take a look at the above photo and 
you'll see plots created by PFS: Graph, Lotus~' 
1-2-3, " Peachtree Business Graphics System."·' Design 
Intelligence/" Energraphics /" and Smart Spreadsheet 
with Graphics. 

Make the most out of owning an IBM,® Apple~ or 
other persona l computer. Give it a PC Plotte r . .. and 
give your presentations the visual advantage you need 
to win in business . 

Visit your authorized Houston Instrument dealer or 
local computer store today and ask for a demonstra
tion of the PC Plotter . For more information, call us at 
800-531 -5205. Texas residents may phone (512) 835-0900. 
Houston Instrument products are designed, marke t d, and 
manufactured in Austin, Texas. 

Gu0000l50w 
1nsf'rumen1" 
Inquiry 147 4P019 
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IEEE-488 Interfaces and 

Bus Extenders For: 


IBM PC, PCjr 

& COMPATIBLES 


DEC UNIBUS, O·BUS 
& RAINBOW 100 

MULTIBUS, VMEbus 
STD &S-100 

Full IEEE-488 turictlonality, with the most com· 
prnhensive language and operating system cMr· 
age In the industry. It takes experience to make 
IEEE-488 systems work with nearly 4000 devices 
available from more than 500 different manufac· 
turers, and experience is what enables National 
Instruments to take the GPIB to the 
second power and beyond. 

Your pe,..,nal guaranlee ol unsurpaHed 

i~~~fJf.8t:ltr:J~:'~\0a"cceaa 
10 100 + man-ye1ra ol OPIB 11xp1rlenoo. 

WNATIONAL
• 	 !!':!~~ 

~ 	 AuaUn, TX 78727 

1-800-531-5086 5121250-9118 
Telaa: 756737 NAT INST AUS 

llM ono f'Cjr are 1railOtN<kS OI ln1<1n1nono1 8usln.., ,,,.....,.,. MULll· 
BUS .. • Utdemu1< ol lnlel. DEt, UNlllllS. Q.BIJS. ;nd Rainbow 100 >fl 
IJ>tHm.l!b ol DioilJl Eqoil>menl i:<fpo'1bon 
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To use a custom requescer. however. 
the programmer must specify thl ngs 
like gadgets [discussed below). 
borders. requester text. and. if 
desired. hand-designed bi t-mapped 
images. 

Alerts are special screens that carry 
absolutely crucial information . They 
differ from requesters in tha t no 
screen or window can obscure them. 
and users must act immediately on 
the information before proceeding. 
Recovery a/eris require immediate 
responses: dead-end alerts tell users that 
the system has crashed. 

Screens. windows. requesters. and 
alerts all use gad9els. which are input 
dev ices that attach to windows. re· 
questers. and alerts. Syslet11 gadgets in 
clude window-sizing gadgets. window-/ 
screen-dra{rning areas. depth ar
rangers. and dose boxes. 

Programmers can design their ow n 
gadgets by specifying border shapes 
and colors. describing the select box 
of the gadget. providing gadget text. 
supplyi ng a memory buffer for the 
gadget response. and defining how 
the gadget wi ll behave. 

In addition to system gadgets. pro· 
grammers can select among Boolean. 
string. Integer. and proportional 
gadgets. Boolean qad9ets are true/false 
devices that return a va lue only when 
selected. String gadgets return a string 
from the keyboa rd. Integer gadqels 
r turn in teger values. Proporlional 
gad9ets . which return a value propor
tional to their positions on either the 
horizon tal or vertical axis (or both). 
are similar to scroll bars on the Macin· 
tosh. A programmer can customize 
the appearance of the knob (the ele
ment that slides along the axis of 
movement) to something different 
from the default rectangular shape. 

TH E WORKBENCH 
Intuition includes Workbench. an 
iconic. window-based command inter
face. The Workbench area is a four
color screen with 640- by 200-pixel 
resolution . It is both a screen on which 
disks will open and application pro· 
grams will run and an application that 
ke ps track of Workbench objects and 
displays lnformation uslng Intuition 

windows. The Workbench automati
ca ll y opens when you enter a disk 
con taining it. By openlng the Work
bench libra ry. programmers can ac
cess Workbench functions to create 
and manipulate the Workbench and 
Work bench objects. 

In the Workbench. users can open 
and close disks. tools. projects. 
drawers. the cl ipboard. and the trash 
ca n. Opening a tool (Amiga's term for 
an appllcation program) creates a win
dow on the current screen. Tools 
create projeC!s- files associated with 
the tool. (A document file. for exam
ple. is the project or a word-process· 
ing application.) Open ing a tool auto
matically opens a window that lists 
the names of available projects. Open
ing a project icon automatically opens 
the tool associated with it. 

Workbench also supports extended 
selection. a method of selecting multi
ple items that wil l be operated on in 
the order they were selected. For ex
ample. you can select a word pro
cessor and three projects (docu· 
ments): the word processor wil l then 
work on the projects in the order in 
which they were selected. 

Drawers are Workbench icons that 
contain tools. projects. and other 
drawers: when opened. they display 
their contents as icons in a window. 
To add an item to the drawer. either 
drag the item·s icon into the window 
of an opened drawer or drop it over 
a closed drawer's icon. You can delete 
an item by moving its icon over the 
trash can. a specia l drawer in each 
disk drawer that contains deleted 
objects. 

The clipboard ls a special ob ject that 
lets you transfer data between tools 
(programs). The clipboard stores the 
last text graphics. or data cut from a 
project as a RAM-based rne (disk
based if the clipping is too large for 
memory). By using the clipboard. you 
can quickly transfer information be
tween tools or projects. 

Programmers can also design cus
tom screens. in which they can specify 
th ings like the screen size and posi
tion. the number of colors avai lable. 
the screen titles. and the default font 
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Avocet puts you in the chips! 


Now you can use your PC to 
develop software for virtually 
any microprocessor. Quickly. 
Easily. Inexpensively. 

THE AVOCET CROSS-ASSEMBLER FAMILY. 
A¥0oe<!I Target CPIM-88 
Cr~s- Micro- IBMPC, 
..~~bl« processor CP/M"·BO Msoos·· 
XASM04 6004 $250.00 $250.00 
XASMOS 6805 200.00 250.00 
XASM09 6809 200.00 250.00 
XASM18 1802/1805 200.00 250.00 
XASM48 8()48/804 1 200.00 250.00 
XASM51 8051 200.00 250.00 
XASM65 6502/65C02 200.00 250.00 
XASM68 6800/01,63() 1 200.00 250.00 
XASM75 NEC 7500 500.00 500.00 
XASM85 8085 250.00 250.00 
XASM400 COP400 300.00 300.00 
XASMF8 F8/3870 300.00 3()0.00 
XASMZ8 Z8 200.00 250.00 
XASMZ80 zoo 250.00 250.00 
NEW! 
XASM6811 68HC1l 250.00 25000 
NEW! 
XASM180 H06<1100 250.00 250.00 
XMAC682 68200 595.00 595.00 
XMAC68K 66000/68010 595.00 595.00 
• i1ademark ol Oog11a1 Reseruch 


.. T1ademark of M1crosolt 


Avocet cross-assemblers, simu
lators, emulators and EPROM 
programmers will help put your 
design ideas into more chips than 
any other software development 
system on the market. You don't 
need a mainframe, or even a dedi
cated system. All you need is a 
PC, a good idea .. . and Avocet. It's 
as simple as Iha!. 

Avocet has been creating tools 
for software development since 
1979 to help design engineers find 
easier and more productive ways 
to develop software for virtually 
any microprocessor- without 

switching development systems. 
Our customers turn ideas into 

real products. From data entry 
through assembly, debugging and 
final EPROMs, Avocet has every
thing you need to transform your 
personal computer into a fully 
integrated development system. 

Cross-assembler capabilities. 
No matter what the application, our 
fam ily of cross-assemblers runs 
on any computer with CP/M* or 
DOS and processes assembly lan
guage for most microprocessors. 

Taking the bugs out. 
Avocet's new debug 

.'f'!":~~ ging tools wil l eliminate 
"crash and burn" 

from your vocabu
lary in two ways. 

First, AVSIM software 
simulator/debuggers allow you to 
test program mod ules on your 
PC. No special hardware is 
required for executing your target 
code interpretively in a crash-proof, 
interactive envi ronment. AVSIM's 
ful l screen display lets you see at a 
g lance what your program is doing. 

When you're ready to test your 
program in a working model, 
Avocet's TRICE in-circu it emulators 
allow you to examine target 
memory and register, set break
points, single-step, trace and 
more. A standard serial interface 
lets you control emulation and 
download code from your PC. 

And best of all, TRICE costs 
less than $500. 

Progressive EPROM 
programming. 
Avocet AVPROM programmers 
work with over 37 different 
devices including EPROMs 
through 27512, CMOS and E2 
PROMs, and MPU/EPROM 
combos using fast "adaptive" 
algorithms. These intelligent, 
self-contained units work with 
any personal computer using 
Avocet's GDX driver software. 

Made to order. 
You don't have to come to Maine 
to get Avocet products (un less, of 
course, you want a really great 
lobster dinner). 
Just call, toll-free, 

1-800-448-8500 

(in the U.S. except Alaska 

and Hawaii) 
and we'll rush out your order, 
send out more information, or, if 
you want, talk about some of your 
great ideas. Avocet Systems Inc., 
P.O. Box 490-88, Rockport. Maine 
04856. (207) 236-9055. Telex: 
467210 AVOCET Cl 

AVOCET 

SYSTEMS NC. 
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The Workbench also contains a pro
gram called Preferences that lets you 
set things like the max imum time fo r 
two clicks to be considered a double 
click. the monitor type. the speed with 
which keyboard keys repeat. the inter
va l before they begin to repeat. and 
the presence of optional peripherals. 
including printers. modems. and 
touchpads. 

The Preferences program can also 
give you access to a command-line in
terface (CLI) . which al lows you to get 
work done via typed-in com mands 
The CU. which opens as a window 
under Workbench. will not be heavily 
documented in the standard manuals. 
and you will normally not see he icon 
associated with it The CU uses com
mands that are similar to those of 
Microsoft's MS-DOS. It can . for exam
ple. examine directories. run pro
grams. and redirect input and output: 
in essence. it gives programmers ac· 
cess to the operat ing system tha t is 
"underneath" Workbench. 

CAVEATS 
This product preview is un usual in 
that we looked at the Amiga in an 
earlier state than we usually do fo r 
other product previews. We feel 
justified in doing this for two reasons: 
First. the ha rdware was in its final state 
(the custom ch ips were working on 
the product ion-version motherboard. 
although the PROM [programmable 
read-only memory! chips d id not con
tain the final version of the ROM 
code): second. the Amiga shou ld be 
announced by the time you read th is. 
and we feel that the technology used 
here is noteworthy. BYTE will print a 
formal review o f the Amiga as soon 
as we ca n get our hands on a finished 
machine. 

We wrote this product preview after 
two days with the Amiga engineeri ng 
staff . much study of four volumes of 
technical documentation and several 
user manua ls. and subsequ nt tele· 
phone conversations. At the time we 
saw he mach ine. neither the ROM 
code nor the operating system had 
been "frozen :· which limi ted the 
amount of software we could see to 
the Workbench user interface. severa l 
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Table I : T(ris is a list of tf1e 
announced (1ardware and software 
for the Amiga. 

Hardware 
20-megabyte hard disk. 

20-megabyle tape backup. 
rnullifunc ion card. 
2400·bps modem (Tecmar) 

Laser disk, 
Color digitizer. 
Genlock pe11pheral-allows 

computer"s 

display to overlay an external 

video signal (Commodore) 


Software 
Pascal , 

Linkage Ed11or, 
Overl ay Loader. 
Macro Assembler (Melacomco) 

Turbo Pascal (Borlan d International) 

Logo (The LISP Company) 

Propaint 


Business Graphics, 

Graphicraft, 

Animation (Island Graphics) 


Enable/Write (The Software Group) 

Textcraft (Arktronrcs) 

Musicraft (Commodore) 

Harmony and four·ociave music 


keyboard , 

P1 chrider (Cherry Lane 


Technolog ies) 
C Compiler (Latti ce) 
General Ledger. 

Accounts Receivable. 

Accounts Payable (Chang 


Laboratories) 

7 C1t1es of Gold , 

One on One. 
Archon, 
Adventure Constructron Set. 
Pinball Construdion Se , 
Skyfox . 
Financial Cookbook, 
Deluxe Music ConSl ruction Sel . 
Black Knight, 
Video Construc11on Set. 
Return to Atlantis (Electronic Arts) 

Communications package 
(Software 66) 

Welcome Aboard . 
Pnnt Shop. 
SynCalc. 
Mindwheel (Broderbund) 

Keyboard Cadet. 
The Halley Proiect (Mindscape) 

All lnfocom lnterael1ve fiction 
products 

demonstration programs. and an 
early version of the Graphicraft draw· 
ing program. 

All the screen shots in his product 
preview came from working (though 
still unfinished) software. but most of 
what we've written about the Am iga·s 
software came from the documen
tation or the engineers. According to 
Commodore/Amiga. the BASIC that 
will be bundled with the system will 
have extended graphics and sound 
capabil ities driven by ca lls to the 
ROM routines. Table I gives a list 
o f products for the Amiga that we 
learned of from their respective 
manufacturers. 

CONCWSIONS 
We were impressed by the Amiga·s 
detai l and speed of the color graphics 
and by the quality of its sound system. 
The interlocking features of the 
Am iga-its custom chips. multitasking 
support. multiple OMA channels. 
shared system bus. display-driven 
coprocessor. system rou tines in ROM. 
etc -point to a complex ity of hard
ware design that we have not seen 
before in persona l computers. (It's in
teresting to note that the Macintosh's 
complexity is in its software and that. 
according to severa l th ird-party 
developers who have used both com
puters. the Macintosh is harder to pro
gram.I The synergistic effect of these 
features accounts for the speed. quali
ty. and low cost of the Amiga. 

We are also very excited abou t the 
inclusion of the text-to-speech library 
in the Amiga. This means that any 
Amiga program can poten tially create 
voice output. something that has 
never been com mon in personal com· 
puters because it was never. until now. 
a standa rd feature. 

The hardware looks good-we have 
seen it work-but we saw very little 
software actual ly working (a pa inting 
program. the Workbench "desktop:· 
and a few demonstration programs) . 
However. we think this mach ine will 
be a great success: if that happens. 
the Amiga will probably have a great 
effect on other personal computer 
co mpan ies and th e indu stry in 
genera l. • 

lnquir)• 21- 





For everyone who ever tried 

doing five things at once 


The perfect computer program 
for someone as busy as you. 
It lets you keep several other 
programs working at once. 

Do you ever go in so many directions 
so fast not even a computer can keep up 
with you? 

Well, now an IBM Personal Comput
r can- thanks to IBM 'IOpView. 

'lbpView i a new kind of ofl-ware 
that lets you switch between other pro
rrrarn a qu ickly as you can hange our 
mind, even run several programs at the 
same Lim . 

Once you load 1opView into your 
computer, ou load the olh r programs 
you use most-a many a your com
put rs memory will p rmit. 

AfLer that, the great t di Lance 
between two program i ju t a coup! of 

ke strokes, or !optional) mouse moves. 
There's no waiting and a lot I 

diskette swapping. 
Bul when you re reail;y bu is wh n 

Top\liew really shines, lelling you do 
many job simultaneous! . 

For example you can print a l etter~ 
while you search a file, while ) 'OU analyze 
a spreadsheet, while your clock/calen
dar reminds you that your automatic 
dialer is about to place a call for you. 

Lillie Tramp cha•acler licensed by Bubbles In<: .• s a. 
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...IBM presentsTopView. 


And you can see verything through 
on-screen -w i ndO\~ " and control it all 
with ea y-lo-use pop-up m nu . 

You can even make unrelated pro
gram work logetJ1er; sa. a "'Brand Y" 
spreadsheet with a ·'Brand Z" word pro
cessor: 

But simplest of all is a certain 
-Brand IBM". namely the IBM Assistant 
Serie-·-for riling. writing. planning 
reporting and graphing. 

Many other popular programs also 
work with Top iew. and the number is 
growing. 

Na tura ll y, the more computer 
memory you have, the more TopView can 
h Ip you. AL least SJ2 K is recommended. 

And the price is on ly $149~ 
Beyond that, all you need is to be the 

kind of person who ne er does a single 
thing all day. but who wants to do every
thing. at once. 

'lb learn more, call an IBM market
ing representative, or vi it an IBM Prod
uct Center or Authorized IBM PC or 
oftwa re Dealer. 

For the store nearest you. and a free 
brochure. call 800-447-4700. (In Alaska 
and Hawaii , 800-447 -0B90.I 

-;--=-:.- ~ 
---· 

Personal Compute1· Software 

• IBM Product Center price. 
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BUILD THE 

BASIC~52 COMPUTER/ 


CONTROLLER 

BY STEVE CIARCIA 

A single--hoard problem solver 
with great potential 

One of the most popular 
Circuit Cellar projects was 

· the Z8 BASIC computer/ 
controller presented in 
July and August or 1981 . 
Since then. thousands of 
Z8 controller boards have 

found their way into end-user and OEM ap
plications. 

I specifically designed the original Z8 con· 
troller because I hate programming. Gen
era ll y speaking. if the program has fewer 
than 100 lines 1"11 grin and bear it. Any 
tonger than that. however. and I lose interest 
and ca ll in a programmer. To ease the pain. 
I general ly use high-level languages like 
BASIC Most people understand BASIC. and 
it excuses me from wasting time on tedious 
bit manipulations merely to demonstrate a 
hardware peripheral device. (My favorite 
programming language is solder.) 

I don't try to justify using BASIC. I just get 
results. While others are arguing the merits 
o f Pascal and C. 1·ve plugged in my single
board computer/con troller and am plinking 
away in BASIC to solve the problem. I've 
learned enough about other programming 
languages so that I know when to nod ap· 
preciatively at a programmer's description 
of a random-number seed generator writ
ten in some obscure programming dialect 

This "plug and program .. approach has 
been adequately satisfied by the Z8. but I 

find that I purposely avoid applications in· 
volv ing floati ng·point calcu lations o r 
trigonometric functions that would other
wise force me to resort to assembly-lan
guage programming (ugh'J . In an effort to 
forestall my inevi table defection from 
BASIC. I am continuall y on the lookout for 
cost-effective performance boosters that I 
can package as single-board problem 
solvers [that execute in BASIC. naturally] 
And I just found another oner 

What I have found is the Ci rcuit Cel lar 
BASIC-52 compu ter/control ler (BCC-52 1 
board. It uses the new Intel 8052AH·BASIC 
microcontro\ler chip that contains a ROM 
[r ad-only memory)-resident 8K-byte BASIC 
interpreter. The BCC-52 board includes the 
8052AH. 48K bytes o f RAM/EPROM (ran
dom-access read/wri te memory/erasable 
programmable ROM). a 2764 /128 EPROM 
programmer. three parallel ports. a seria l 
terminal port with automatic data-transmis
sion-rate selection. a serial printer port and 
is bus-compatible with the BCC-11 Z8 sys
tem/controller and all the BCC.series expan
sion boards I' ve already designed. Figure I 

((011ti11ued) 

Steve Ciarcia (proJ'lou11ced "see·A RE-see-ali" ) is an 
electronics eJ'lgineer and computer COJ'15t~ltanl with ex· 
perience in process WJ'llrol. digital design. J'!Uclear i,1· 
strume11lalio11 . and product development He is the 
a11tf10r of several boof'lS about elellronics. You can 
write to liim at POB 582. Glaslo11bury. CT 0603 3. 
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is a block diagram of the hardware. 
BASIC-52 is particularly suited for 

process control. providing IF .. . 
THEN. FOR . . . NEXT. DO.. . WHILE/ 
UNTIL. ONTIME. and CALL state· 
ments among its broad repertoire of 
instructions (figure 2 lists the software 
features). Calculations are handled in 
integer or floating-point math and are 
ful ly supported with trigonometric 
and logical operators. Because of its 
low system overhead it is extremely 
fas t and efficient. 

I'll get into the system configuration 
and the design details momentari ly. 
but I first have to mention an interest· 
ing aspect of BASIC-52 . While I con 
sidered using EEPROMS (electrica ll y 
erasable programmable ROMs) and 
other nonvolatile storage techniques. 
the sophisticated EPROM program· 
ming capabi lities of BASIC-52 justified 
eli minating them si mply on the basis 
of cost and board rea l estate. Unlike 
most one-shot EPROM progra mmers 
that fill the entire contents of an 
EPROM regard less of the application 
program·s si ze. BASlC-52 treats the 
EPROM as write-once mass storage. 

When a BASIC application program 
is saved to EPROM. it is tagged with 
an identifying ROM number and 
stored only in the amount of EPROM 
required to fit the program (plus 
header and EOF Jend of fi lej). Add i
tional appl ication programs can be 

stored to the same EPROM and re
called for execution by req uesting a 
particular ROM number. A 27128 
EPROM provides l6K bytes of mass
storage space. When it is full (a non
destructive EPROM FULL error will 
tell you). simply erase the present 
EPROM or insert another. Final ly. 
since this pseudo-mass storage exists 
in directly addressable memory space 
rather than cassettes or disks. it runs 
at full processor speed and stored ap
plication programs are instantly ac
cess ible. 

BASIC·52 bridges the gap between 
expensive. intelligent control capabil· 
ities and hard·to-justify. price-sensitive 
control applications. BASIC-52 's fu ll 
floating-point BASIC is fast and effi
cien t enough for the most compli
cated tasks. while its cost-effective 
design lets it be considered for many 
new areas of implementation. 

rm bull ish on the BCC·52 board. 
and you can expect to see it in future 
Circuit Cellar projects. With so much 
power and convenience. I can accom
plish quite a bit in a rew lines of 
code- especially since that's all I may 
ever write. 

THE BCC-52 BOARD 
The BCC-52 is a single-board con
troller/development system. Shown as 
a prototype in photo I and as a sche
matic in figu re 3. this 17-chip circuit 

fits in a compact 4 !12 by 6!12 inches (the 
sa me size as the Term-Mite smart ter
minal Jsee photo 21. if you want a two
board complete system-see my col
umns in the January and February 
1984 issues of BYTE) . It conta ins 
RAM/EPROM. an EPROM program
mer. th ree parallel ports. and two 
serial ports. 

The BCC-52 board has rive main 
sections: processor. address decod
ing and memory. parallel 1/0 (input/ 
output). seria l J/O. and EPROM pro
grammer. 

The BCC-52 board is based on the 
8052AH-BASJC chip. a prepro· 
grammed version of Intel's 8052AH 
microcontroller (see figure 4). The 
8052AH is the newest o f Intel's 8-bit 
microcontroller-chip series. also 
known as the MCS- 51 family. 

The 8052AH contains 8K bytes of 
on-chip ROM. 256 bytes of RAM. 
three l6-bit counter/timers. six inter
rupts. and 32 1/0 lines Jn the 8052AH
BASIC chip. the ROM is a masked 
BASIC interpreter. and the 1/0 lines 
are redefined to address. data. and 
control lines. figu re 5a illustrates the 
8052AH-BASIC chip pinout. 

The 8052AH-BASIC chip has a 
16-bit address and an 8-bit data bus 
(the 8 least significant address bits 
IADO-AD71 and the data bus JD0-071 
are mult iplexed together. simi lar to 

~cc11l inue10 

LINE-PR INTER 
SERIAL PORT 

CONSOLE AODR 
SER IAL PORT DECODER 

80SZAH 
BASIC 

A OOR BK 

OATA RAM 

6000H 
4000H 

2000H 

SK 8K BK 

CBXXH 
8000H E8XXH 

% 
8 

8255 PORT AK 
PIA 

8 816K PORT B 

EPROM 8 
PROGRAMMER PORT C 

Figure I: Block diagram of Ifie Circuit Cellar BASIC-52 computerlco11 troller board. 
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Command 


RUN 

CONT 

LIST 

LIST# 

NEW 

NULL 

RAM 

ROM 

XFER 

PROG 

PROG1 

PROG2 


FPROG 

FPROG1 

FPROG2 

Statement 

BAUD 
CALL 
CLEAR 
CLEARS 
CLEARl 
CLOCK1 
CLOCKO 
DATA 
READ 
RESTORE 
DIM 
DO 
UNTIL 
WHILE 
END 
FOR·TO· {STEP} 
NEXT 
GOSUB 
RETURN 
GOTO 
ON GOTO 
ON GOSUB 
lF·THEN· {ELSE} 
INPUT 
LET 
ONERR 
ONTIME 

ONEX1 

PRINT 

PRINT!! 
PHO. 
PH . 
PHO.If 
PHU 
PUSH 

Function 

Execute a program 
Continue after a stop or Control·C 
List program lo the console device 
List program lo serial printer 
Erase the program stored in RAM 
Set null count after carriage return/line feed 
Evoke RAM mode, current program in read/write memory 
Evoke ROM mode, current program in ROM/EPROM 
Transfer a program from ROMIEPROM to RAM 
Save the current program in EPROM 
Save data-transmission-rate information in EPROM 
Save data·transmission·rate information in EPROM and 

execute program alter reset 
Save the current program in EPROM using the intelligent 

algorithm 
Save data·transmission·rate information in EPROM using 

the intelligent algorithm 
Save data·lransmission·rate information in EPROM and 

execute program after reset. use intelligent algorithm 

Function 

Sel data-transmission rate for line-printer port 
Call a~mbly·language program 
Clear variables, interrupts. and strings 
Clear stacks 
Clear interrupts 
Enable real-lime clock 
Disable real-time clock 
Data lo be read by READ statement 
Read data in DATA statement 
Restore read pointer 
Allocate memory for arrayed variables 
Sel up loop lot WHILE or UNTIL 
Test DO loop condition (loop ii lalse) 
Test DO loop condition (loop ii true) 
Terminate program execution 
Set up FOR . _ . NEXT loop 
Test FOR . . . NEXT loop condition 
Execute subroutine 
Return from subroutine 
GOTO program line number 
Conditional GOTO 
Conditional GOSUB 
Conditional test 
Input a string or variable 
Assign a variable or string a value (LET is optional) 
ONEAR or GOTO line number 
Generate an inlerrupl when time is equal to or greater 

than ONTIME argument: line number is alter comma 
GOSUB to line number following ONEXt when INT1 

pin is pulled low 
Print variables. strings. or literals. P. is shorthand for 

print 

Print to softwa re serial port 

Prin hexadecimal mode with zero suppression 

Print hexadecimal mode wilh no zero suppression 

PHO.# to line printer 

PH1 .lf to line printer 

Push expressions on argument stack 


Statement 

POP 
PWM 
REM 
RETI 
STOP 
STRING 
Ul1 
UIO 
U01 
uoo 

Operator 
CBY() 
OBY() 
XBY() 
GET 
IE 
IP 
PORT1 
PCON 
RCAP2 
T2CON 
TCON 
TMOD 
TIME 
TlMERO 
TIMER1 
TIMER2 
+ 
I 

.AND. 

.OR. 

.XOR. 

Function 

Pop arg ument stack to variables 
Pulse·widlh modulation 
Remark 
Return from interrupt 
Break program execul.ion 
Allocate memory for strings 
Evoke user console input routine 
Evoke BASIC console input routine 
Evoke user console output routine 
Evoke BASIC console output routine 

Function 

Read program memory 
Read/assign internal data memory 
Read/assign external data memory 
Read console 
Read/assign IE register 
Read/assign IP register 
Read/assign 110 port 1 (Pl) 
Read/assign PCON register 
Read/assign RCAP2 (RCAP2H :RCAP2L) 
Read/assign T2CON register 
Read/assign TCON register 
Read/assign TMOD register 
Read/assign real·l.ime clock 
Read/assign TIMERO (THO :TLO) 
Read/assign TIMEA1 (TH1 :Tll) 
Read/assign TIMER2 (TH2:Tl2) 

Addilion 
Division 
Exponentiation 
Multiplicalion 
Subtraction 
Logical AND 
Logical OR 
logical exclusive OR 

Stored Constant 

Pl Pl - 3.1415926 

Operators- Single Operand 

ABS( ) 

NOT( ) 

INT( ) 

SGN() 

SOR() 

AND 
LOG() 

EXP() 

SIN() 

COS() 

TAN( ) 

ATN( ) 


Absolute value 
One"s complement 
Integer 
Sign 
Square root 
Random number 
Natural log 
"e" (2.7182818) to the X 
Returns the sine of argument 
Returns the cosine of argument 
Returns the tangent ol argumenl 
Returns the arctangent of argument 

Figure 2: Detailed description of tfie Intel 8052AH BASIC-52 programming language. 
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the 8085 and ZB) When the chip is 
·powered up. it sizes consecutive ex
ternal memory from 0000 to the end 
or memory (or memory failure) by al
ternately writing 55 hexadecimal and 
00 to each location. A minimum of I K 
bytes of RAM is required for 
BASIC-52 to fu nction. and any RAM 

must be located starting at 0000. 
IEditor's note: For the remainder of the arti
cle. all addresses and dala values will be ftexa
decinwl r.mless olhen11ise specified.I 

Three control lines. RD (pin 17). WR 
(pin 16). and PSEN (pin 29). partition 
the address space as 64 K bytes each 
of program and data memory. How-

Photo I: Tire Circuit Cellar BASIC-52 computer/controller prototype. 

Photo 2: On tfre l'igfil is tfie BCC-52 prolotype; on the lefl is Ifie Circuit Cellar 
BCC Term-Mite smarl·tenninal board (see the lanuary 1984 Circuit Cellar) . Wilf1 Ifie 
addition of a video monitor and keyboard. the two boards constitute a complete 
cmnputer system sHitable for softwm·e development or installed t1se. 
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ever. user-called assembly-language 
routines and EPROM programming 
are unsupported in data memory. For 
that reason. the BCC-52 board as I've 
designed it is addressed completely 
as program memory (RAM/EPROM 
mode). both for RAM and 1/0. The ad
dressing logic is as follows: 

I. The RD and WR pins on the 
8052A H chip enable RAM from 0000 
to 7FFF. Addresses are used to 
decode the chip select (CS) for the 
RAM devices. and RD and WR are 
used to enable the OE and WE (or 
WRI pins. respectively. 
2. PSEN is used to enable EPROM 
from 2000 to 7FFF. Addresses are 
used to decode the CS for the 
EPROM devices. and PSEN is used to 
enable the OE pin . 
3. Between 8000 and OFFFF. both RD 
and PSE are used to enable either 
EPROM or RAM. RD and PSE are 
applied as inputs to A D gate ICI 5. 
a 74LS08. The WR pin on the ch ip is 
used to write to RAM in this same ad
dress space. 

BASIC· 5 2 reserves the first 512 
bytes of external data memory to im 
plement two software stacks: the con
trol stack and the arithmetic or argu
ment stack. Understanding how the 
stacks work is necessary only if you 
wa nt to link BASIC-52 and 8052 as
sembly-language routines. The details 
of how to do this are covered in the 
assembly-language linkage section of 
the MCS BAS/C-52 User's Manual. 

The control stack occupies locations 
60 (96 decimal) through OFE i2 54 dec
imal) in externa l RAM . This memory 
is used to store all in formation asso
ciated with loop control {i.e.. DO . . . 
WHILE. DO... UNTIL. and FOR .. . 
NEXT! and BASIC subroutines 
(GOSU BJ . The stack is initialized to 
OFE and ..grows down:· 

The argument stack occupies loca 
tions 12D (301 decimal) through JFE 
(510 decimal) in external RAM. This 
stack sto res all the constants that 
BASIC is curren tly using. Operations 
like add. subtract. multiply. and divide 
always operate on the first two 
numbers on the argument stack and 
return the result to the argument 
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Figu re 4: Block diagram of tfte Intel 8052AH-BASIC drip. 

stack. The argument stack is initialized 
to IFE and ..grows down" as more 
values are placed on it. Each floating
point number placed on the argu
ment stack requ ires 6 bytes of 
storage. 

The stack pointer on the 8052AH 
(special-function register. SP) is ini
tial ized to 40 (77 decimal). The 
8052AH"s stack pointer "grows up·· as 

additional values are placed on the 
stack . 

ADDRESS D ECODING 
The three most significan t address 
lines (Al 3-AI 5) are connected to a 
74 LSI 38 decoder chip. JCI 3. which 
separates the addressable range into 
eight 8K-byte memory segments. each 
with its own ch ip select (Y0-Y71. The 

fou r least significant ch ip selects are 
connected to 28-pin. 64K-bit (8K by 81 
memory dev ices . either 2 764 
EPROMs or 6264 static RAMs. JC I. ad
dressed at 0000. must be RAM in 
order for BASIC-52 to funct ion. IC 
locations 3 (2000-3FFFJ. 11 (4000
5FFFJ. and 12 (6000-7FFFJ can use 
either RAM or EPROM. ICl6 (8000

tconlinuedJ 
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9FFF or BFFFJ is an EPROM program
ming socket intended for 2764 or 
271 28 EPROMs (see figures 5b and 
5c). 

Altogether. you have 48K bytes of 
memory on the BCC-52 board if you 
use four 6264 RAMs (as ICs I. 3. 8. 
and I2J (see figure 5d) and a 27128 
EPROM in ICl6. The memory and 1/0 
can be further expanded through the 
expansion bus using BCC·series 
Z8-system expansion cards. 

A second 74LSl38 decoder. 1Cl 4. 

partitions either C800-CFFF or E800
EFFF as eight 2 56-byte 1/0 blocks. 
Rather than simply using the ava ilable 
COOO or EOOO strobes from IC l 3 

· alone. which would occupy a 2000 ad
dress space for a single PIA (periph
eral interface adapter) chip. !Cl 4 
allows many peripheral devices to 
share the remain ing address space by 
using only a 2 56-byte address range. 
This addressing convention is consis
tent with other expansion boards r·ve 
designed. and it is easy to conf igure 

a 64-channel AID (a nalog-to-digita l) or 
128-channel power 1/0 system using 
this board with a number of periph· 
era l cards. 

PARALLEL 1{0 
The BCC-52 board contains an 
8255A·5 PIA (ICJ 7) that provides 
three 8-bit 1/0 software-configurable 
parallel ports. The three 1/0 ports. 
labeled A. B. and C. and a write-only 
mode-configuration port occupy four 
consecutive addresses in one of the 
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ov1 1oa Amoer &15 
HUVIOEO 
800 s1220 
SODA Q75 
91 0 420 
910 + 655 
~I '45 
922 750 
92•1 635 
~~ "5 
925E 595 
WYSE 
so S485 
15 560 
ZENITH 
l 22 S'65 
z29 595 
Z-49 LtWUlPnce 
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_____$259 
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Think TankP28l<J ------
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11ayrlen Speller 
Thi nk Tank \Sl2kJ_ _ ____ _ 
TECH (LlnQUISll 
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~Pale ___ 105 
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eight jumper-selectable 1/0 b locks. 
With COOO selected and pin 17 of IC14 
(YO) jumpered to pin 6 of ICI 7 (at JP3J. 
the range wou ld be C800-C803 . 
Using the XBY() operator in BASIC. 
data can be written to and read from 
th is PIA. (You are probably more 
familiar with PEEK and POKE. PEEK 
(C802H) is accompl ished with XBY 
(C802H). and POKE C902H ,A is 
XBY(C802H) =A) I won't belabor the 
discussion on the 8255. I have used 
it many times in Circuit Cellar projects 

and refer you to the manufacturer's 
data sheets. 

The three parallel ports and ground 
are connected to a 26-pin fla t ribbon
cable connector. The outputs are TTL 
(transistor-transistor logic)·compatible. 

SERIAL 1/0 
l\.vo serial ports are found on the 
BCC-52 board. One is for the console 
1/0 terminal {JCS pins 10 and 11); the 
other is an auxi liary serial output (IC5 
pin 8) frequently referred to as the 

• Mode Selection (goes with figure Sb) 

Pins 
Mode 

-
CE 
(20) 

-
OE 
(22) 

- 
PGM 
(27) 

Vrp 
(1) 

Vee 
(28) 

Outputs 
(11-13, 15-19) 

Read v,, VIL V, Vee: Vee Dout 

Standby v,.. x x Vee Vee High Z 

Program v,. x VIL Vrr Vee Din 

Program Verify v,. VIL v,_y Vr1• Vee Dout 

Program lnhibil v,~. x x v,,. Vrr High Z 

• Mode Selection (goes with figure Sc) 

Pins 
Mode 

-
CE 
(20) 

-
OE 
(22) 

- 
PGM 
(27) 

v,,. 
(1) 

Vee 
(28) 

Outputs 
(1 1-13, 15-19) 

Read v,. v,. v,,, Vee Vee Dout 

Standby v,,,. x x Vt:e Vt:t: 'High z 
Program VIL x VIL V,.p Vee Din 

Program Verify v,, v,. V1,v v,, Vrx Dou! 

Program Inhibit v,,. x x Vrr Vee High Z 

•Mode Selection (goes with figure 5d) 

-
WE 

-
CS, cs, -

OE Mode 1/0 Pin 

x H x x Not Selected High Z 

x x L x (Power Down) High Z 

H L H H Output Disabled High Z 

H L H L Read Dout 

L L H H Din 

l L H L Write Din 

x : don1 care 

line-pri nter port. When using an 
11.0592-megahertz (MHz) crystal. the 
console port does automatic data
transmission-ra te determination on 
power-up (a preset data-transm ission 
rate can alternatively be sto red in 
EPROM as well). I've used it at 19.200 
bi ts per second (bps) with no degra
dation in operation. 

The BAUD[expr) statement is used 
to set the data-transmission rate for 
the line-printer port. In order for this 
statement to properly calculate the 
data-transmission rate. the crystal 
(spec ial -fu nction opera tor-XTAL) 
must be correctly assigned Je.g . XTAL 
= 9000000). BASIC-52 assumes a 
crystal va lue of 110592 MHz if no 
XTAL va lue is assigned. 

The main purpose of the software 
line-printer pan is to let you make a 
hard copy of program listings and/or 
data. The command LIST# and the 
statement PRINT# direct outputs to 
the software line-prin ter port If the 
BAUD[expr] statement is not ex· 
ecuted before a LIST# or PRINT# 
command/statement is entered. the 
outpu t to the softwa re line-printer 
port wi ll be at about I bps. and it will 
take a long time to output something. 
It is necessary to assign a data-trans
mission rate to the software li ne
printer port before using LIST# or 
PRINT#. The maxim um data-trans
mission rate that can be assigned by 
the BAUD[expr) statement depends 
on the crystal. but 4800 bps is a rea· 
sonable maximu m rate. 

MCl488 and 1489 level shifters (ICs 
6 and 7) convert the TTL levels from 
the console and line-printer ports to 
RS-232C (The TTL serial lines are also 
connected to the bus to allow use of 
the Term-Mite smart-terminal board 
withou t RS-2 32C voltages.) The 
BCC-52 board requi res only abouc 
200 mil liamperes (mA) at+ 5 volts {VJ 
to function . The voltage required for 
ex ternal RS·2 32C commun ication is 
± 12 V; that requi red for EPROM pro
gramming is + 21 V 

EPROM PROGRAMMER 
One of the more unique and power
ful features of the BCC-52 board is its 

(cm1rinuedj 
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ability to execute and save programs
in an EPROM. The 8052AH chip
actually generates all the timing
signals needed to program 2764/I28
EPROMs. Saving programs in EPROMs
is a much more attractive and reliable
alternative to cassette tape. especially
in control andior noisy environments.

The entire EPROM programming
circuitry consists of two 7407 open-
collector drivers and a single tran-
sistor circuit that switches between
+ 5 V and 2| V (CR2. connected to the
collector of the transistor should be
a germanium diode like a lN270i.

Port l. bit 4 TIC5 pin 5) is used to
provide a l- or 50-millisecond (ms)
programming pulse. The length of the
pulse is determined by whether we
are programming lntel fast-program
EPROMs or generic 27645 and
27l28s. BASIC-52 calculates the
length of the pulse from the assigned
crystal value. The accuracy of this
pulse is within IO processor clock
cycles. This pin is normally in a logical
high ll) state. It is asserted low (O) to
program the EPROMs.

Port l. bit 5 l|C5 pin 6| is used to
enable the EPROM programming volt-
age. This pin is normally in a logical
high ll) state. Prior to the EPROM pro-
gramming operation. this pin is
brought to a logical low [Oi state. and
it is used to turn on the high voltage
(21 V) required to program the
EPROMs on or off.

BASIC-52 saves several programs on
a single EPROM. In fact. it can save
as many programs as the size of the
EPROM permits. The programs are
stored sequentially in the EPROM.
and any program can be retrieved and
executed. This sequential storage of
programs is referred to as the EPROM
file. The following commands permit
you to generate and manipulate the
EPROM file.

RAM and ROM[integer] tell the
BASIC-52 interpreter whether to
select the current program [the one
that will be displayed during a LlST#
command and executed when RUN
is typed] out of RAM or EPROM. The
RAM address is assumed to be 200
l‘5l2 decimal). and the EPROM ad-
dress begins at 80iO (32,784 decimal).

When RAM is entered. BASIC-52
selects the current program from
RAM. This is usually considered the
normal mode of operation and is the
mode that most users employ to in-
teract with the command interpreter.

When ROM[integer] is entered.
BASIC-52 selects the current program
out of EPROM. If no integer is typed
after the ROM command [i.e..
ROM(cr)). BASIC-52 defaults to ROM
1. Since the programs are stored se-
quentially in EPROM. the integer
following the ROM command selects
which program you want to run or list.
if you attempt to select a program
that does not exist [i.e.. you type in
ROM 8 and only six programs are
stored in the EPROM). the message
Error: Prom Mode will be displayed.
The error is nondestructive. and you
can retype the correct command.

BASIC-52 does not transfer the pro-
gram from EPROM to RAM when the
ROM mode is selected. and you can-
not edit a program in ROM. Attempt-
ing to do so will result in an error
message.

Since the ROM command does not
transfer a program to RAM. it is pos-
sible to have different programs in
ROM and RAM simultaneously. You
can flip back and forth between the
two modes at any time. Another
benefit of not transferring a program
to RAM is that all the RAM can be
used for variable storage if the pro-
gram is stored in EPROM. The system-
control values. MTOP and FREE.
always refer to RAM.

The XFER itransferl command
transfers the currently selected pro-
gram in EPROM to RAM and then
selects the RAM mode. After the
XFER command is executed. you can
edit the program in the same manner
any RAM program can be edited.

The PROG command programs the
resident EPROM with the current pro-
gram (this is the only time that the
+2 I-V programming voltage needs to
be applied}. The current program can
reside in either RAM or EPROM. After
PROG is typed. BASIC-52 displays the
number in the EPROM file the pro-
gram will occupy.

Normally. after power is applied to
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the BASJC-52 device. you must type 
a space character to initiali ze the 
8052AH 's console port. As a conve
nience. BASJC-52 contains a PROG1 
command. This command programs 
the resident EPROM with the data
transmission-rate information. The 
next time the MCS BASIC-52 device 
is powered up. i.e.. reset. the chip wil l 
read this information and initialize the 
serial port with rhe stored data-trans· 
mission rate. The sign-on message will 
be sent to the console immediately 
after the BASIC-52 device completes 
its reset seq uence. The space charac· 
ter no longer needs to be typed. 

The PROG2 com mand does every
thing the PROG1 command does. but 
instead of signing on and entering the 
command mode. the BCC-5 2 board 
immediately begins executing the first 
program stored in the resident 
EPROM. 

By using the PROG2 command. it 
is possible to run a program from a 
reset condition and never connect the 
BCC-5 2 board to a console. In es
sence. saving PROG2 information is 
equivalent to typing ROM 1 and RUN 
in sequence. This is ideal for control 
applications. where it is not always 
possible to have a terminal present. 
In addition. this feature lets you write 
a special initialization sequence in 
BASIC or assembly language and 
generate a custom sign-on message 
for specific applications. 

POWERING UP THE BOARD 

The best way to check out the BCC-52 

board is to run it with the minimum 

hardware first. With only ICs I. 2. 4-7. 

9-11. l 3. and 15 installed. we have an 

8K-byte RAM-only system. After apply

ing power. BASIC-52 clears the inter

nal 8052AH memory; initializes the in· 

ternal registers and pointers; and tests. 

clears. and sizes the external memory. 


BASIC-52 then assigns the top of ex
ternal RAM to the systern-<:ontrol 
value (MTOP) and uses this number 
as the random-number seed. BASIC
52 assigns the default-crystal value. 
11.0592 MHz. to the system-control 
value IXTALJ and uses this default 
value to calculate all time-dependent 
functions. like the EPROM program· 

ming timer and the interrupt-driven 
real-time clock. Finally. BASIC-52 
checks external memory location 
8000 to see if the data-transmission
rate information is stored. If the data
transmission rate is stored. BASIC-52 
initializes the data-transmission-rate 
generator (the 8052AH "s special
function register. T2CON) with this in
formation and signs on. If not. BASIC
52 interrogates the serial-port input 
and waits for a space character to be 
typed (automatic data-transmission
rate detection) . 

If you have entered nothing on the 
console device. BASIC-52 wi ll appear 
inoperative to the uninitiated. Simply 
type a space. and the console device 
should display the following: 

*MCS-52(tm) BASIC Vx.x* 
READY 
> 

To see if the processor is operating 
correctly. we type the following: 

>PAINT XTAL, TMOD, TCON, 
T2CON 

BASIC-52 should respond with the 
control and special-function va lues: 

11059200 16 244 52 
> 

A WORD ABOUT THE BASIC 
As I mentioned earlier. BASIC-52 is 
oriented toward process contro l and 
is significantly more powerful than a 
t iny BASIC. Since most of you are 
famillar with BASIC. I will not describe 
individual instructions like DO ... 
WHILE and FOR .. . NEXT. Instead. 
I'd like to point out the pertinent fea
tures that demonstrate the excep
t ional small-package performance of 
the BCC-52 board. 

MCS BASIC-52 contains a minimum
level line editor. Once a line is 
entered. you cannot change the line 
without retyping it. However. it is pos
sible to delete characters while a line 
is in the process of being entered. 
This is done by inserting a rubout or 
delete character [7F). The rubout char
acter will cause the last character 
entered to be erased from the text in
put buffer. Additionally. pressing 

Control-D will cause the entire line to 
be erased. 

VARIABLES AND EXPRESSIONS 
The range of numbers that can be 
represented in BASIC-52 (in decimal) 
is+ lE-127 to +0.99999999E+127. 

It has eight digits of significance. 
Numbers are internally rounded to fit 
th is precision. Numbers can be 
entered and displayed in four formats: 
in teger. decimal. hexadecimal. and ex· 
ponential. for example. 129. 34 .98. 
OA6EH. 1.23456£+3. 

Integers are numbers that range 
from - 32 .768 to +32.767 decimal. 
All integers can be entered in either 
decimal or hexadecimal format. A 
hexadecimal number is indicated by 
placing the letter "H'" after the 
number. When an operator li ke AND 
requires an integer. BASJC-52 will 
truncate the fraction portion of the 
number so that it will fit the inte
ger format. All line numbers are 
integers. 

A variable can be either a letter (e.g. 
A. X. I). a letter followed by a number 
(e.g .. 01. T7. L3). a letter followed by 
a one-dimensioned expression (e.g.. 
1(4). G(A + 6). l(IO•SIN(X))). or a letter 
followed by a number followed by a 
one-dimensioned expression (e.g.. 
A1(8). P7(DBY(9)). W8(A+Bl). Vari
ables with a one-dimensioned expres
sion are called dimensioned or ar
rayed variables. Variables that involve 
only a letter or a letter and a number 
are called scalar variables. 

BASIC-52 allocates variables in a 
static manner. Each time a variable is 
used. BASIC-52 allocates 8 bytes 
specifically for that variable. This 
memory cannot be deallocated on a 
variable-by-variable basis. If you ex
ecute a statement like 0=3. later on 
you cannot tell BASIC-52 that the vari
able 0 no longer exists and free up 
the 8 bytes of memory that belong to 
0 . You can clear the memory al
located to variables with a CLEAR 
statement. 

Relative to a dimensioned variable. 
it takes BASIC-52 much less ti me to 
find a scalar variable. That's because 
a scalar variable has no expression to 

(co111inued) 
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evaluate. If you want to make a pro
gram run as fast as possible. use di· 
mensioned variables only when you 
have to. Use scala r variables for inter
mediate variables. then assign the 
fina l result to a dimensioned variable. 

An expression is a logical mathe
matical term that involves operators 
(both unary and dyad ic!. constants. 
and variables. Expressions can be 
simple or quite complex . e.g.. 12 • 
EXP(A)/100. H( l )+55 . or (SIN(AI• 
SIN(A)+COS(AJ•COS(A)l /2. A stand
alone variable Ivar! or constant Jconst l 
is also considered an expression . 

REAL-T IM E OPERATION 
After RUN is typed. all variables are 
set equal to zero. all BASIC-evoked in· 
terrupts are cleared. and program ex
ecution begins with the first line 
number of the selected program. The 
RUN command and the GOTO state
ment are the only ways you can ex
ecute a program in the comma nd 
mode. Program execution can be ter
minated at any time by typing a 
Control-C on the console device. 

Unlike some BASIC interpreters that 
allow a line number to follow the RUN 

com mand (e.g.. RUN 100). BASIC-52 
does not permit such a va riation on 
the RUN command. Execution always 
begins with the first li ne number. To 
obtain the same functiona lity as the 
RUN[ln numJ. use GOTO[ln num) in 
the direct mode. 

The CLOCK1 statement enables the 
software real-time clock in BASIC-52. 
The special-function operator time is 
incremented once every 5 ms after 
the CLOCK1 statement has been ex
ecuted. The CLOCK1 sta tement uses 
timer/counter 0 in the 13-bit mode to 
generate an interrupt once every 
5 ms. Because of this. the specia l
function op rator time has a resolu
tion of 5 ms. 

BASIC-52 automatically calculates 
the proper rel oad value for timer/ 
counter 0 after the crystal value has 
been assigned (i .e . XTAL =value. 1r no 
crystal value is assigned. MCS 
BASJC-52 assu mes a value of 11.0592 
MHzl. The special-function operator 
time counts from 0 to 6 5. 5 3 5 .99 5 sec
onds. After reachi ng a count of 
65.535 .995 seconds. time overflows 
back 	to a count of 0. 

The interrupts associated with the 

Photo 3: The BCC-52 aud Term-Mile boards can be combined witn other BCC·series 
peripheral devices to create control and data-acquisition systems. Here. tf1ey are combined 
wi!li four BCC-13 8-drmme/. B-bil AID converter boards lo ma~e a 32-diannel data
acqttisition system. 
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CLOCK1 statement cause BASIC pro
grams to run at about 99.6 percent of 
normal speed. That means that the in
terrupt hand.ling for the real-time
clock feature consumes only about 
0.4 percent of the total processor 
time. This is small interrupt overhead. 
The CLOCKO statement disables or 
turns off the real-time-clock feature. 

The TI ME statement is used to 
retrieve and/or assign a value to the 
real-t ime clock after the CLOCK1 
statement enables it. TIME = 5 pre
sets the real-time clock to 5 seconds. 
while ONTIME 30,100 causes the pro
gram to jump to line 100 when the 
real-t ime clock reaches 30 seconds. 

Finally, PWM might be us ful to 
literally add bells and whistles to your 
next control application. PWM stands 
for pulse-width modulation. It gener· 
ates a user·defined pulse sequence 
on IC5 pin 3. 

The statement appears as PWM 
50,50,100. The first expression follow
ing PWM is the number of clock 
cycles the pulse will remain high. A 
clock cycle is equal to 1.08 5 microsec
onds I( 1.0592-MHz crystal). The sec
ond expression is the number of clock 
cycles the pulse will remain low; the 
third expression is the total number 
of cyc les you want to output. All ex
pressions in the PWM statement must 
be va lid integers. and the minimum 
value for the first two expressions is 
decimal 20. 

These are only a few of the I03 
commands. statements. and opera
tors in BASIC-52 . The Users Manual 
describes them in detail. 

IN CONCWSION 
This was a hard article for me to write. 
but not for any of the reasons you 
might think. So much is built in to this 
compact board that I am impatient to 
use it. and it was hard to sit down and 
write. Unfortunately. documentation is 
the drudge work side of engineering. 

It won't take long to put the BCC-52 
board into some serious applications. 
It might be a single-board comput r. 
but its configurat ion does not stop 
with a single board. The BCC·52 is 
BCC-series Z8-bus-compatible and 
can be expanded using many of the 
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projects and boards I've already de
signed. For example. monitoring tem
peratures. controlling motors and 
heaters. and reporting events are ade
quately handled by existing power 1/0. 
seria l and parallel expansion. and AID 
converter boards (see photo 3) . 

This BASIC-52 project has just 
started. Because of its power. I am in
spired to further develop applications 
and peripheral support devices. While 
a specific time has not been chosen. 
J'll be back in a few months with the 
next chapter on the BCC-52 . 

CIRCUIT CELLAR FEEDBACK 

Th is month's feedback is on page 376. 
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DIGITAL MARKETING 
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Ener graphics 
Ploner Opt1011 
FOX & GELLER 
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dUhl 
Ou1ckcooe 11 or ur 

250 165 
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150 98 
50 38 

295 209 

350 239 
11)() 55 

295 145 
99 58 

295 139 

$29 $164 
FUNK 
Sideways 60 39 
HARVARD SOFTWARE 
Harvard Projet1 Mgr 395 219 
Harvaid Tolal Pro1ect Mgr 495 275 
HUMAN EDGE 
Mind Probe 50 35 
KDAl.A 
Touch Tablet !PC) 150 95 
MacV1s1on 400 249 
LUISOFT 
Spellbinder 495 239 
LIFETREE 
Volkswnrer Deluxe 295 158 
LIVING VIDEO TEXT INC. 
Think Tank (IBMI 195 99 
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K Painl 
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Chart (MAC) 
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100 65 
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395 289 
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99 55 

145 99 
99 55 

2SO 199 
495 235 
595 295 

495 239 
700 385 
150 109 
2SO 128 

195 138 
125 99 
250 179 

195 98 

WORD 
PERFECT 

$235 
MONOGRAM 

LOTUS 
1-2-3 

$299 

Dolla1s and Sense (IBM) 179 109 
Oolla1s and Sense (MacJ 149 00 
MULTIMATE INTERNATIONAL 
Muliimate 495 231 
OASIS 
W0<d Plus 150 105 
Punctuation and Style 150 95 
PEACHTREE 
PeacMex1 5000 425 185 
Busi~s Giaph1cs System 295 219 
Peachpak 4 395 t99 
PETER NORTON 
Norton Ut11t1.1es (Vers 3 0) 100 58 
PRENTICE· HALL 
Execuv1sion 395 289 
PAO TEM SOFTWARE 
Noteoook 11 189 123 
Foolrote 99 84 
ROSESOFT 
P10Key 130 69 
SAM NA 
WOid Ill 550 279 
SORCIM 
SupetCatc 2 295 149 
Supei Pt01ect 395 209 
Easy Sysrem II 395 184 
General Ledger 595 289 
Accoun1s Payable 595 2S9 
SOFTWARE PRODUCTS INT'L 
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SOFTWARE PUBLISHING 
PFS File Ill Write 140 85 
SSI 
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WARNER SOFTWARE INC. 
The Oesk Organ1ll!r 195 129 
WOOLF SYSTEMS 
Move It 150 85 
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HAYESAMllEK MOHITORS 

(Amber) 230 138 Smarimooem 1200 599 423 
tCOfo<) 
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Six Pac Plus 64K 
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SmartmOdem 2400 

395 258 HERCULES 
395 23S Graphic Ca1d 
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MOdular Graphics 
STB 
G<aph Plus 2 
Rt0 Pius 2 

459 290 
398 289 

395 229 
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TEAMS 
• Call !01 Shipping Charges 

and suppon polu:ies 

TO ORDER CALL TOLL-FREE : 
(800) 235-3020 (USA) 
(800) 235-3021 (CA) 

(415) 382-9085• Full guaran1ee agamsl 
manulaclurers delecls 

• Allow 3 weeks ror checks 
to clear 

• Prices may change 
• Call IOf avarlab1lity 
• No cash refunds ! 

Due ro our low pnces. all 
sales Imai 

3,1f •At 1-1:! 
BUS IN ESS SOFTWARE 

448 IGNACIO BLVD.. STE: 332 
NOVATO. CA 94947 

• CALL FOR OUR FREE CATALOG 
• SAME DAV SH IPMENT ON 

MOST ORDERS 
• Prnmpt UPS service 
• Aulhorlzed purchase Olders 

accepled 
• Dealer . mst1tut1onal and 

quilll!lty d1scooots available 
• No surcharge for csed!l 

card pu1chases 
• VISA & Maslercard accepted 
• COD 

To receive a complete list of C1arcia's Cir· 
cu 11 Cellar project ki s. ci rcle 100 on the 
reader·serv1ce inquiry card at the back of 
the magazine 
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Long before there was a market for 3.5" disks, in fact, four years before, there was Sony. 
And While every singte 3.5" disk manufacturer has duplicated the Sony design, 

there's one thing they haven't been able to duplicate. Sony quality. 

• 

Such error-suppressing materials as VIVAX ~M magnetic particles (the very co re of 
the d isk itself) have been developed by Sony. As is the case for our manufacturing pro
cess. It inctudes a burnishing technique that eliminates projections as small as 1 /1 ,000,000 
of a millimeter from the disk's surface. 

The result? Every time you use a Sony 3.5" disk you're assured you're using the 
best magnetic medium you can buy. so· 

With somebody else's, you can only guess. NY. 

O llleliSooylOUll s.io.eo,,.p.,,,y, ~ -OIScwlyC<lfp0<<1l10t>OI Al1'IC<1Ca So!tyOt<Ye, Par< Fld!le Ncw.Jet""\'01554 So!tyls rGj!ltloroo1rad.....,.olSooyCorpor '""' VIVa><loa 1radom.ir~ 01SoovGOfp0rnr.CJr1 
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PART 1 : THE HARDWARE 


THE DSI~32 
COPROCESSOR 
BOARD 

Plug a 32--bit 


microcomputer into 

your IBM PC 

D 
o you have scientific 
number-crunching prob
lems that leave your IBM 
Personal Computer (PC) 

gasping? Do you want to learn about 
the 3203 2. one of the first commer
cially ava ilable 3 2-bi t micropro· 
cessors? Or do you just want the 
fastest IBM PC on the block? If you 
answered "yes· · to any of these ques
tions. then you may be looking for the 
DSI· 32 coprocessor board from 
Definicon Systems Inc. 

The DSl-32 coprocessor board uses 
the National Semiconductor NS32032 
full 32-bit CPU (central processing 
unit) . the NS32081 high-speed FPU 
(float ing-point processi ng unit). and 
optionally the NS32082 MMU (mem· 
ory-management unit). 

There are two kits. The sta rter kit 
has a 6-M Hz CPU and 2 56K bytes of 
RA M (rando m-access read/wr ite 
memory). The advanced kit has a 
10-MHz CPU and l megabyte of 
RAM. The only difference between 
the two kits is the jumper configura
tion: both use the same board. If you 
get the starter kit. you can upgrade 
later to the more advanced system . 
Both kits have a socket for the MMU 
chip. 

The board also has two high-speed 
(up to 38.4k bits per second) RS·232C 

120 BYTE • AUGUST 1985 

serial ports and a 16-bit program
mable timer. In addition. all MS-/PC
DOS facilities-such as communica
tion ports and video and printer con
trollers-are available to the NS32032 
via the Definicon MS-/PC-DOS inter
face software_ The in terface has 
specia l support for bit-mapped graph
ics-display access. including support 
for multiple-screen images in memory. 

Did we call the DSl-32 a copro
cessor? Well. that's only one way to 
look at it. You can also think of the 
IBM PC as a convenient standard 
chassis-supplying disk drives. power 
supply. display. keyboa rd. and 
expansion-board connectors-into 
which you can plug a powerful 32-bit 
microcomputer. Since Definicon·s in
terface softwa re runs in MS-DOS. you 
don't have to learn a different oper
ating system to use the DSl-32 . 

A WALK AROUND 
THE CIRCUIT BOARD 
The DSl-32 consists of a number of 
relative ly independent functional 
units (see photo I and figures I 
through 4) . The 32032 CPU (IC44) is 
near the center of the board _ Above 
it is the 32201 'TCU (timing control 
unit. IC4 3). which contains the clock 
oscillator and much of the bus-in ter
face timing circuitry. To its right is the 
32 081 FPU (IC49) and to its im
mediate left is the MMU (IC40). Fur
ther left is the DP8409 dynamic RAM 
contro ller (IC3 7) and the RAM array 
(ICl-32) . 1b the right of the FPU is the 
2681 DUART (dual universal asyn
chronous receiver/transmitter. IC5 5). 
the RS-232C drivers (IC58.59.61.63 . 

64). and serial port connectors. 
Above the DUART is a socket for 

user-defined peripheral devices. This 
socket simplifies the task of design
ing addit ional spec ial- functi on 
daughterboards. At the fa r lower left 
are the dual bidirectional latches 
(74LS646. JC33-36) that buffer the 
data between the asynchronous 8-bit 
PC bus and the 32-bit internal data 
bus of the DSl-32 . The remaining cir
cuits perform address decoding. buf
fe ring. and control-signal generation. 

There are four jumper blocks (181. 
JB2 . 183. and JB4) for selecting the 
operational configuration of the 
board. When shipped. the jumpers 
are in the correct posi tion for a 32032 
(full 32-bit bus) with no MMU chip in 
the MMU socket. Other possible con
figurations include the 32032 with the 
32082 MMU. or just the 32016 CPU 
( 16-bit bus). Jumpers for these con
figurat ions are shown in figure 5. The 
JBI jumpers determine whether 64 K
byte RAM chips or 256K-byte RAM 

(conlimwi) 

lrevor G. Marshall. George Scolaro. David 
L. Rand. and Tom King are engineers with 
Definicon Systems Inc. Vincent P_Williams 
is president of Definicon. They can be con
tacted at 21042 Vintage St.. Chatsworth . 
CA 91311 . 

http:IC58.59.61.63


BY TREVOR G. MARSHALL. GEORGE SCOLARO. 
DAVID L. RA D, TOM KING, AND VINCENT P. WILLIAMS 
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Tfie DSl-32~ 

E.................................. coprocessor board. 
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OSI COPROCESSOR 


IBUS INTERFACE 
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IMMEDI ATE EX TRACTOR 

REGIS TER SET 

0 li'ITBASE 
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RO -
Rl 

R2 

RJ 

R4 

RS 
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I MOO 

I PSR 
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I 

MICROCODE ROM 
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AL U 

I 

-------------------- - ~ 

Figure A: A bfocf< diagram of tf1e 32032 CPU. 

N ational Semiconductor's absence 
from the 8-bi t and 16-bit micro

processor markets turned out to be an 
advantage in one way. The 32000 
series could be designed from sc ra tch . 
0 her microprocessor makers o ften felt 
it was imponam to keep some compat-

CONTROLS a STATUS 

0 


ARCHITECTURE 
BY PHI LLIP ROB INSON 

ibilit y between their earlier ch ips and 
any new designs. Free of such con
straints. National Semiconductor took 
what it calls a " rad ical departu re from 
popular trends in architectural design:· 
The main aim was to make softwa re de
velopment easy: to design a chip that 

compiler writers wou ld love. 
Figure A is a block diagram of the 

32032 . It has a 16-rnegabyte uniform 
l nonsegmentedJ Ii near-addressing 
space and is ava ilable in 6-. 8- . and 
10-MHz versions. 

The 32032 has eight 32-bit-wide. 
general-purpose registers that can han 
dle byte word. or double-word data. 
It also has eight dedicated registers in
cluding a 32-bit program counter. a 
processor status reg ister. two stack 
pointer registe rs fo r user and interrup! 
stacks. the frame-pointer register that 
points to a procedure·s dynamically 
allocated loca l storage. the static base 
reg iste r (wh ich poi nts to relocatable 
global variables). the interrupt base 
register 1which locates he dispatch 
table for interrupts and traps). and the 
module register (which holds the 
descripto r's address or the currently 
executing module1 . 

The 32032's design was heavily in
fluenced by the VAX. particu larly its 
addressing modes. Besides the stan
dard immediate. absolute. register. and 
register-relative modes. there are five 
other modes that help support high 
level languages. These are the memory
space. memory-re lative. ex ternal. 
sca led-index. and top-of-stack modes . 

As with many advanced micropro
cessors. the 32032 has both supervisor 
and user operating modes. To protect 
operating systems. a user mode pro 
gram cannot execute some instructions 
o r access certain registers. A super
visor mode program doesn't have such 
restrictions. 

The 32032 has customary move. in
teger-a rithmetic BCD (binary-coded 
decima l) . integer-comparison . logical. 
Boolean. shill. bit . jump. stack. and 
control instructions. To that stew it adds 
new inst ructions such as MO Di 
tmodulus arithmeticl as well as new in
st ruction groups including bi t·field. 
array. and string operations. Final ly the 
32032 has a list of floating-point. mem
ory-management. and custom slave in· 
st ructions that allow it to cooperate 
with other processors. 
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chips are instal led and the memory
refresh rate. 

THE PC Bus INTERFACE 
When power is first applied to the 
IBM PC. a bus signal RESET DRV is 

generated. This is a power-on reset for 
any slave boards on the bus. The 
RESET DRY signal is latched in IC60. 
the DIAG vector PAL (programmable 
array logic). Pin 22 of this PAL. 
/POWERON. initializes the board and 

then remains latched unti l the loader 
software resets it by pulsing the RFSH 
INHIBIT line. 

Since there is no room for a ROM 
(read-only memory) on this board. we 

(continued) 
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Figure 3: Schematic of the DSl·32 's RAM controller circuitry. i11cludi11g the address decoding and HOLD arbiter PAL.s. 
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Compare the 

Hercules'" Color Card 


to IBM.'s. 

Five reasons why the Hercules Color Card is better. 

IBM Color Adapter $244 Hercules Color Card $245 

1. Compatibility Runs hundred of graphic Runs the same hundred of 
programs. graphics programs. "The 

Hercules Color Cardi so nearly 
identical to the IBM Color/ 
Graphics Card that it's almost 
uncanny." PC Mag. 

2. 	Printer port. None . Standard. Our parallel port 
allows you to hook up to any IBM 
compatible printer. 

3. Size. 13.25 inches. Limited to long 5.25 inches . Fits in a long or short 
slots. slot in a PC, XT, AT or Port.able. 

4. F lexibility. Can't always work with a 	 Always works with a Hercules 
Hercules Graphic 	 Card. Graphics Card by means of a 

software switch. 

5. Warranty. 90 day . 	 Two years . 

Any one of the e five feature is enough reason to buy a Hercules Color Card. But 
perhaps the most convincing reason of all i ju t how easy the Hercules Color Card is to 
u e: "Right out of the box, the Hercules Color Card goe into an empty expansion slot, 
ready for you to plug in ... and go to work- no jumpers, no software. For most 
applications, it's just that easy." PC Magazine. 

Call 1-800-532-0600 Ext. 421 for the name of the Hercules dealer nearest you and 
we'll rush you our free info kit. Hercules. 

We're strong on graphics. 
Inquiry 139 

Address: Her<ule" 25"0 :\inlh Sl, Berkeley, C A 9>1il0 Ph : -115 5-l0·6000 Telex: 75·1063 Trncl cnrnrk•/Own cr : Hercule•/llcr<ulo• Computer Tet·hnolog)•: IBMI !BM. 
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needed some mechanism for the CPU 
to execute defined instructions during 
the power-on cycle. The DIAG vector 
PAL performs this function. The PAL 
forces a DIA instruction on the data 
bus whenever the CPU is uninitialized. 
This makes the CPU fetch a DIA as its 

first instruction (at address 0) . !Editor's 
note: All addresses to follow are in f1exa
decimal. I The DIA instruction causes 
the CPU to flush its queue and ex
ecute a "branch to self: ' In this way. 
the 32032 is put into a very tight loop 
and won·t lock up by executing some 

undefined instruction from its unini
tia lized main RAM memory space. 
The remaining function of the DIAG 
vector PAL is to act as a 4-bit read
only port so the CPU can read the 
RS-232C status lines of 12 . 

[co11 lim1ed) 

CWAIT ON TCU 

[PIN 22. IC43l 


at Ir REFRESH CLOCK (PIN l. IC37) 

l t1 lOMHz CLOCK FRE QUENCY JUMPER 

Q8 6MHz CLOCK FREQUENCY JUMPER 


FROM PIN 19. ICJ8 

I 
0 0 0 

JUMPER FOR 256K DYNAMIC RAMS 
0 0 0 

JUMPER FOR NS320l6 CPU: I 
0 0 

0 0 

0 0 0I 
JUMPER FOR 6MHl BOARD 

0 0 0 

o o o I 
JUMPER FOR lOMHz BOARD 

0 0 0 

RESET TCU HLDAO OF MMU 

....---~ OR HBE OF 32016 


MMU BBG/ RST ~ 


PIN 29. IC40 ,I 
1 
TO BBG BYPASS ~ J 

CAPACITORS 
TO 32052 

6 32016 RST /ABT 

OIOO JUMPERS FOR 320l6 CPUIIO
0 0 0 0 

JUMPER FOR 3203 2 A LONE I0 0-0 0 

0--0 0 0--0 
JUMPER FOR 32032 CPU, 
WITH 32082 MMU

0 0 0 <>---<> 

LOCKOUT. 

I C62.PIN15~ 
FROM CPU ffi 	 TO PIN l OF I 

42
TO PIN 6 C ,,, .,,...,~ Ib1~iii,r-"'~~':., 


T r;J;coL INT 


SYSTEM ADS~ 

PIN 12 OF IC42 

FLT TO 320161 
32032 

0 0 

3203 2 CPU ALONE: I 0 0 

Io 32032 CPU 
0 0 o o WITH 32082 MMUI 
0 0 

1Io 

0-0 0 I 
32016 CPU: I 0 0 0 0 0 

SYS TEM iN'f ~ o--< DUART INT 

TOIC57 PIN 13 ~ ~ t 

NORMAL CONFIGU RATION 

c>--o o 	RAM AT EOOOOh IN RAM SPACE OF 8088 
SEGMENT LATCH AT l60h IN 110 SPACE OF 
1/0 PORT ADDRESS AT 1501> IN 1/0 SPACE 

AL TERNATl \I E CONFI GURATION 

o o-o RAM AT DOOOOh 
SEGMENT AT 280h 
1/0 AT 2A0h 

Figure 5: Variotis jumper configurations for Ifie 051-32. Al/ diagrams are shown looking al tf1e top of tfre board. 
wit(1 the edge connector lo the bottom right . 
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The worlds best selling monochrome 

graphics card for the IBM·PC. 


There are more Hercules'" 
Graphics Cards in more IBM 
PCs, XTs and ATs than any 
other monochrome graphics 
card in the world. 

Over a quarter of a million 
demanding users around the 
world use a Hercules Graphics 
Card to improve the perfor
mance of their software. 
The Lotus® 1-2-3 Booster. 

Consider Lotus 1-2-3. 
Hercules gives an off-the-shelf 

copy of 1-2-3 
the highest 
resolution 
possible 
on an IBM 

PC, XT or AT. More 1-2-3 
users choose the Hercules 
Graphics Card to get crisper 
text and sharper graphics 
than any other monochrome 
graphic card. 

And we bring the same 
performance to other integrat
ed programs like Symphony'; 
Framework; and uperCalc"'3. 

But we don't stop there. 
The Hercules Graphics Card 

improves all kinds of software. parallel printer port. Our 
Like Microsoft Word, a unique static RAM buffer pro-

word processor that enables vides sharp 9 x 14 characters 
you to display text with sub- and flicker-free scrolling. Our 
scripts, superscripts and italics. exclusive safety features help 

Or pfs: Graph, an easy-to
use business graphics program 
that converts your data into 
presentation quality graphs. 

Or Microsoft· Flight Simu
lator, the high flying game for 
the overworked executive. 

Or our own Graph X; a 
library of graphics ub
routines that eases graphics 
programming. 

Or AutoCAD'; a computer 
aided design program that 
offers features normally asso
ciated with expensive CAD 
systems. 

And we supply free soft
ware with each card 
to do hi-res graph
ics using the PC's 
BASIC interpreter. 
State-Of-The-Art Hardware . 

The Hercules Graphics 
Card gives you graphks res
olution of 720h x 348v and a 

prevent damage 
to your monitor. 

State-of-the-art 
custom IC technology 

delivers unsurpassed reli
ability. Ordinary graphics cards 
use up to 30 ICs to do what one 
Hercules IC does. By using 
fewer parts, we reduce the pos
sibility of component failure. 

Which is one reason we 
warranty the Hercules 
Graphics Card for two years. 

Unbeatable reliability. 
Advanced technology. Proven 
by over a quarter of a million 
users. Why settle for anything 
less than Hercules? 

Call 1-800-532-0600 Ext 408 
for the name of a Hercules 
dealer nearest you and we'll 
rush you our free info kit. 

Hercules. 
We're strong on graphics. 
Inq uiry 140 

Addr«s: 2550 Ninth ' L., Berk ·Icy, CA 94710 Ph: 415 f•lO·(iOOO Telex: 7;;.t063. 'rrad• mark /Owners: Her~1l l es. Grt1ph X/Mcrcules: 1·2·3, Symphony/Lotu~; 1fl M, XT. 
ATl l IHl ; Fr:imeworkJAshton ·T~ Le; Sur.crCnk/Sorcim· I US; Microsofl/Microsoft ; pfo: ' flwaro Publ: AuLoCAD/AutoDc.k. 
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The PC bus interface PAL. IC62, per· 
iorms many functions. It provides the 
IBM PC with a 2-bit status (read) port 
and also a 4-bit control (write) port. 
Also. th is PAL supplies two polled 
flags for interprocessor communica· 
tion. in addition to the one level of in· 
terrupt in each direction. 

When the IBM PC's CPU accesses 
the DSl·32's RAM. it performs a mem· 
ory 1read or write) cycle in a 64 K-byte 
segment of its address space. For the 
PC XT this is from EOOO to EFFF For 
the PC AT the board can be mapped 
from DOOO to DFFF IC47 determines 
which 64 K·byte segment of the DSl-32 
address space the PC is referencing. 

When a memory readfwrite request 
from the 8088 is detected by the dual 
port RAM control ler (IC56). it asserts 
a HOLD IDMA) request to the 32032 
CPU. When it is able to service the 
HOLD request. the 32032 responds 
with a HLDA (hold acknowledge) 
signal and IC56 completes the OMA 
cycle. Due to the 8-byte instruction 
prefetch queue on the 32032 . the in· 
ternal CPU state machine continues to 
run even after it has relinqu ished its 
bus to the OMA cycle. This is for
tunate because. although the much 
slower 8088 may take almost a micro· 
second to complete its portion of the 
DMA cyc le. the usual loss of execu
tion time to the 32032 is only 100 
nanosecond s. 

The defaul t 1/0 (input/output) mem
ory-address allocation for the DSl-3 2's 
control register can be changed if an
other board in your IBM PC has an ad
dress clash with the OSI-32 . A pro
gram that comes with the kit guides 
your choice of memory and 1/0 port 
address configura tion . 

T HE DYNAMIC RAM ARRAY 
Either 2 56K bytes or l megabyte of 
dynamic RAM can be installed on the 
051·32 . The first 14 megabytes of ad· 
dress space are uniquely decoded. 
allowing for future memory expansion 
on a sepa rate board. 

No pari ty checking or obvious-error 
correction was designed into the 
DSl·32 . Parity checking on an IBM PC 
slave board is of little use. The only 
action you could take if an error were 
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T hese three benchmarks in table A 
represent numerical ly intensive 

algorithms that require both integer 
and float ing-point arithmet ic. 

The Sieve of Eratosthenes tests the 
performance of a high-level language 
implementing Boolean algebra and in· 
teger arithmetic (see listing AJ . The 
Float benchmark examines the pro· 
cessor's abi lity to execute floating
point array ar ithmetic (see listing 8) . 
The FLT benchmark tests the speed of 
the floating-point coprocessor [see 
li sting CJ. 

Array handling is primarily exercised 
by the Float and Sieve benchmarks. 
since the FLT benchmark uses on ly 
sca lar calculat ions. 

It shou ld be noted. however. that the 
Sieve benchmark uses only a Boolean 
array. and this negates much of the 
throughput advantage of the 

S32032 's 32-bit bus land indeed the 
VAX s 64-bit bus) . tending to favor the 
8· and 16·bit processors. 

NOTES ON BENCHMARKS 
The Sieve benchmarks that were run on 
the IBM PC XT and PC AT were writ· 
ten in Digita l Research C. The FLT 
benchmark used Microsoft FORTRAN 

Tuble A: Execution time (in seconds) for 
machines frave floaling·roinl accelerators. 

Sieve Benchmark 

n IBM PC XT IBM PC AT 
8191 11.6 3.71 
20000 35.3 8.13 
30000 44.9 12.40 
40000 351 .5 99.71 
80000 NfA NIA 

Float Benchmark 

n IBM PC XT IBM PC AT 
40000 1146 17.71 

FLT Benchmark 

n IBM PC XT IBM PC AT 
256000 119.J 134.0 

for the XT and DR F77 for the AT 
The variable 11 represents the maxi

mum control number on the major 
loop of the benchmark test. In the 
Sieve benchmark. the major loop was 
run I0 times. 

NfD indicates o Data. a test not run. 
NIA indicates Not Available. No com

piler could be found chat cou ld use ar· 
rays with more than 64 .000 elements. 

The five target machines being com· 
pared are the IBM PC XT t8088 CPU). 
the IBM PC AT 180286 CPUI. the VAX· 
11/750. the VAX·l 11780. and Definicon 
System·s DSl-32coprocessor110-MHz 
32032 CPU) All five machines have ad· 
ditional numeric-processing hardware: 

I . IBM PC XT has Intel"s 8087 floating· 
point chip (4 77 MHz). 
2. IBM PC AT has Intel's 80287 floating· 
point ch ip (4 O MHzl. 
3. VAX-1 l /7 50 has Digital Equipment's 
Floating-Point Accelerator. 
4 . VAX· l 11780 has Digital Equipment's 
Floating-Point Accelerator. 
5. DSl-32 coprocessor has National 
Semiconductor"s 32081 FPU (floating· 
point unit). 

The compi lers used for the PC XT 
and PC AT were chosen on their pub-

I 0 iterations of tf1e Sieve. All 

VAX-11/750 VAX·11f780 DSl-32 
2.41 1.90 1.85 
6.11 3.04 4.52 

N/D NIO 6.78 
13.13 6.38 9.04 
29.65 13.34 18.12 

VAX·11f750 VAX-111780 DSl-32 
0.83 0.50 0.84 

VAX-1 1/750 VAX-11/780 DSl-32 
9.48 6.18 16.48 
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lished repu ation for generating high
speed code. Microsoft FORTRAN ver
sion 3. I was used for the FLT and Float 
benchmarks on the PC XT. As it did not 
execu eon the PC AT. Digi1al Research 
F77 was used for the FLT and Float 
benchmarks on that machine. Digital 
Research C was used for 1he Sieve 

benchmark on both the PC XT and the 
PC AT. The FORTRA I compiler for the 
VAX was written by Digital Equipment 
runn ing under che VMS opera1ing 
system. 

The compilers for the DSl-32 copro
cessor were wrinen by Green Hills Soft· 
ware and ported to the Definicon 
MS-/PC-DOS environment. 

Listing A: T{1e Sieve bendunark 

#define LIMIT 819 1 
#dehne ITS 10 
#define FALSE 0 
#define TRUE 1 
main() 

l 
char llags[LIMIT + 1j: 

register long i.prime,k: 
int count. i er: 

for (1 er"' 1:• er < = ITS:11er + +) l 
count =0; 
or (1 = O:i < =LIMIT;1 + + ) flags[il =TRUE: 
ror (i .. Q:i < =LIMIT:i++) { 

if ( lags[il) { 
prime = 1+1 + 3: 
for (k"' i + prime:k < = LIMIT:k + =prime) flags[k]"' FALSE: 
count ++ : 

} 

} 
prin f(" Found %d primes" ,count): 

Listing B: Tf1e Float bend11nark. 

PROGRAM FLOAT 
DIMENSION RARRAY (40000) 
COMMON /FAST/ RAR RAY 
INTERGER·4 I 
00 10 I = 1.40000 

10 RARRAY(I) = 1.0 
DO 91 I= 1.40000 
RARRAY(I) = RARRAY(I) • 

C RARRA Y(40000 - I) 
91 CONTINUE 

STOP 
END 

Listing C: T(1e FLT bend111rarf? . 

c 
PROGRAM FLT 
INTEGER·4 1,J 
REAL·B X.Y.Z 
DO 10 I= 1.256000 
J = 256000-1 
X = FLOAT(I) 
Y .. FLOAT(J) 
Z= YIX 

X=Y-Z 

YnZ · X 

z,,,y +X 


10 CONTINUE 
C Force the loop opt1m1zer to retain 
C all four hnes by: 

X=Z+Y 
STOP 
END 

detected would be to shut down the 
host 8088 CPU. Although the 8088 
then reports the address currently on 
its bus. this usually bears no relation 
to the true cause of the problem Con
vent ional external error correct ion is 
slow and requires adding wait states 
to the memory cycles. reduc ing the 
32032 's performance. 

There is a level of protection pro
vided by the OSI-3 2 interface soft· 
ware Should the 32032 execute an in· 
struction that it cannot decode (such 
as would occu r o n a fa ul ty program 
read). it executes an ILLEGAL IN
STRUCTION trap. This trap is caught 
by the Definicon MS-/PC-DOS inter
face software. and the fu ll status is 
reported to the operator. 

To further increase the board·s reli
abili ty. a REFRESH INHIBIT control 
signal has been made available to the 
8088/8086 CPU. This lets the diagnos
tic software determine the exact safe
ty margin o f each dynamic RAM chip 
in the memory array. This signal is 
also used to start the CPU after a cold 
boot. 

Nevertheless. true error correct ion 
is ava ilable as an option on the 1
megabyte advanced kit. The DSl-32 is 
de igned to accommodate the new 
I MOS (a British semiconductor com
pany) 2 56K by I-bit RAM chip that in 
terna ll y detects and corrects erro rs. 
such as those occurring from irregular 
refresh or alpha-particle activity. 

The RAM array is driven and con· 
trolled by a National Semiconductor 
DP8409. This device tlC37) con tains 
high-current outputs that can drive 
the highly capacit ive RAM array. as 
well as circuitry to insert ··hidden" 
refresh cycles whenever the RAM is 
inactive. These cycles allow the CPU 
to avoid the otherwise mandatory 
HOLD request {every 12 microsec
onds or so) to allow the DP8409 to 
refresh the array. evertheless. when 
a forced refresh is requ ired . it is com
p leted in two T (timing) sta tes. leav
ing the processor's execution essen· 
tially unaffected . 

Since both the RAM array and the 
8088/8086 are asynchronously plac
ing HOLD requests on the CPU. a 

(co11tim1ed1 
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DSI~3 2 HARDWARE, 
SOFTWARE, AND SUPPORT 

The following hardware kits and soft
ware are available from Definicon Sys
tems Inc.. 2104 2 Vintage St. Chats
worth. CA 91311. 1818) 341 -5654 . 

HARDWARE 
I. Starter kit - 32032 CPU and 32081 
FPU. 6-M Hz clock rate. 2 56K bytes of 
RAM (32 64K by I-bit chips) wave
solde red . partial ly tested . fully 
socketed printed-circuit board. Full set 
of integrated circuits and assembly in
structions. Diagnostic software disk. 
Simplified SX-compatible assem
bler/linker/loader. MS-DOS interface 
software. advanced debug monitor. 
Public-domain software disk [supplied 
upon requestJ. Price: S995 . 
2. Advanced kit - Same as above. ex
cept CPU and FPU are JO-MHz and I 
megabyte of memory 132 256K by 
I-bit chips) is supplied. Price: $1495 . 

The DSI-3 2 is suitable for use with 
the IBM PC or any identical "clone·· 
microcomputer. However. a money
back guarantee is the onh1 guarantee 
of compatibility offered by Definicon. 
The DSI -3 2 draws up to 15 watts from 
the PCs power supp ly. Make sure you 
have that much spare power before 
ordering_ 

A fixed disk is almost essential if you 
are to run the Green Hills compilers 
(which range to 2SOK bytes of codel 

SOFTWARE 
Public-domain com pilers.li nterpreters 
are available for FORTH. Small-C 
Pascal. and Tiny BASIC A disk contain
ing them will be included with your kit 
provided that you specifically ask for it. 

The fol lowing advanced software is 
available. t ote that the C and Pasca l 
compilers will run in 256K bytes of 
RAM. but their capabilities will be con
siderably lim ited. The FORTRAN com
piler will not run in 2 56K bytes of RAM. 

If you want to run these compilers. 
Definicon suggests you use th e Ad
vanced ki with its I-megabyte of 
RAM.) 

I . Green Hil ls C Compiler: Kernighan 
and Ritchie C plus full Berkeley 4.2 
UNIX extensions_ 
2. Green Hills Pascal Compiler· Full 
Berkeley 4_2 UNIX-compatible plus 
many extensions. 
3. Green Hills FORTRAN Compiler: 
A1 SI (American National Standards ln
stitutel FORTRAN 77 plus full Berkeley 
4.2 U IX extensions_ 
4 . Definicon/Computer Systems Design 
NS32000 Assembler/Lin ker: Advanced 

ationa l Semiconductor NSX syntax 
assembler with the GENIX extensions 
required by Green Hills compilers. Sup
ports fu lly reloca table code and 
..Pasca l-like" high-level constructs. 
Linker supports assembler output syn
tax and ful ly relocatable code. includ
ing named COMMO blocks and ini
tialized statics. 
5. DefiniconlComputer Systems Design 

S32000 Library Manager and Pro
grammer's Utilit ies: LIB32 program to 
form and examine libraries f ob ject 
modules. assembly and high-level lan
guage examples for direct (OEM) inter
face to the Definicon MS-/PC-DOS 
interface. 

Prices: 

Library manager/programmer's 
utilities: S49 
Assembler/linker ipurcha ed 
separately) : Sl49 
One compiler [your choice). 
including assembler/linker: S299 
1\vo compilers. including assembler/ 
linker (one pu rchase) : S499 
Th ree compilers. including assem
bler/li nker (one purchase): S649 
Any compiler. purchased alone 

!needs assembler above): S249 

Note: Green Hills Software has helped 
make these compilers available to 
BYTE readers using the Definicon 
MS-/PC-DOS software environment at 
prices well below those of the identical 
compilers for their original UNIX 
environment. 

A 32-bit FORTH interpreter is available 
for S299 from Symbolic Processing 
Systems. 501 West Maple. Orange. CA 
92668. 17 14) 637-4298. This FORTH in
cludes a screen editor. string and fi le 
handling. and ful l float ing-point sup
port . Debugging aids-inc luding 
TRACE and VIEW-are provided. The 
metacompiler and source-code 
screens are provided to ease system 
customization. 

SUPPORT 
The prices Definicon is charging for the 
software are pecia l discounts for BYTE 
readers. The only support that Defini
con can offer to purchasers of this soft
ware is a guarantee to respond 
promptly to wrinen bug reports. Defini
con assumes that BYTE readers will be 
proficient in the basic programming 
syntax of a language before they order 
these products. and the documenta
tion provided reflects this assumption _ 

Trevor Marshall's Thousa nd Oaks 
Technica l Database IRCP/Mi will act as 
a focal point for public-domain soft
ware for the DSJ-32 . The database may 
be reached on the public access 
number 124 hours a day. 1200 bits per 
second) at 1805! 492-5472. or. for 
uploads. at the restricted (sysop's) 
number. !805) 493-1495 . 

Micro Cornucopia fPOB 2 2 3. Bend. 
OR 97709. t503l 382-80481 has agreed 
to form a users group to support the 
DSl-32. Contact them directly for 
details. 
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''Make your slides 

one by one, 

save on film 


and have some jun! 


"Correct mistakes, 

add newjacts, 

give a show 


the punch it lacks. 


"Take CRT data 

off the screen, 


editjreety 

in between. 


"Mount your slides 

fast and clean


project bright hues 

on the screen. 


''Meet tight deadlines, 
do a whole show, 
win new clt'ents, 

hear 'bravo. ' 

"Waste no money, 
waste no time, 

get results that are 
sublime. " 

"If you can't do without these cat-quick instant slide-makers another minute, 

contact your dealer in Kodak audiovisual products, listed in the Yellow Pages under 'AV Equipment and Supplie .' 


Or, phone 1 800 44KODAK, Ext 293 (1 800 445-6325, Ext 293). 

Tell 'em Slide Cat sent you!" 


Uo syutm Include> KODAJ( 1.~S'fAGRAl1 \LC Cop)' Sl•1ld, KOOA!i l\\'S'l'AGIW'lllCCRT Slide lmog rond CRT A<b ptcrs, KOll.\K \ ~'STAG llAl'll\C Color Slide Film, Olld KODAK lr\Sl'AGllAl'lllC Slide M<l<mtcr ond Mount>. 

C> ' " ' " " IW<l•k Company, 198) 
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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, if 

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. 

We'll respond 
A.S.A.P 

BYTE 

Subscriber Service 


P.O. Box 328 

Hancock, NH 03449 
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In con;unction with 
the interrup~driven 
16-bit timer and the 

two serial ports. an 

MMU will let the 

DSI... 32 run UNIX. 


HOLD arbiter PAL (IC38) allots each 
a priority and ensures that no access 
contention can occur. 

UNUSUAL COMPONENTS 
IN THIS DESIGN 
Murata ceramic resonators are used 
instead of · quartz crystals. Although 
not quite as stable as the crystals. they 
are perfectly adequate. The typical 
frequency tolerance is ±0.5 percent 
maximum. They are easier to mount 
than crystals and are also cheaper. 
Note that the RS·2 32C data-transfer 
rate can be up to 3 percent slower 
due to the use of a standard 
3.58-MHz resonator rather than the 
3.686-MHz resonator originally spec
ified for the 2681 DUA RT 

Rogers 0-PAC bypass capacitors are 
used in several critical areas of the 
board. They provide near-perfect by· 
passing of high-frequency transients 
and help reduce noise that otherwise 
might reduce reliabi lity. 

OPTIONAL 32082 
MEMORY-MANAGEMENT UNIT 
The DSl-32 can accommodate the 

532082 MMU. This. in conjunction 
with the interrupt-driven l6·bit timer 
and the two serial ports. gives it the 
capability of running UNIX (when it 
becomes available). The MMU also 
adds some debugging capability to 
the current monitor. such as a 
breakpoint-on-address reference. 

A BRIEF LOOK 
AT SOFTWARE 
In addition to a number of public
domain compilers and interpreters. 

three high-performance. UNIX-com
patible. optimizing compilers for the 
DSl-32 are currently available from 
Definicon. The Green Hills Software C. 
FORTRAN. and Pascal implement the 
full Berkeley 4.2 extensions in addi
tion to the common ly accepted lan
guage definitions. These compilers 
produce NS32032 source code, which 
is assembled with the Computer Sys· 
terns Design/Definicon assembler. 
linker. and loader. In addition. a 32-bit 
FORTH interpreter. a Tiny BASJC. and 
a dBASE II compiler were scheduled 
for release last month. 

The disk operating system is MS./PC· 
DOS. o special partitions or file con
versions are required. The 32032 data 
fi les can be identical to their MS·/PC
DOS counterparts. and 32032 execut· 
able code files exist on disk as stan
dard MS./PC-DOS files. Software de
velopment is done entirely within the 
MS-/PC-005 command shell. with no 
need for special editors or other file 
managers. 

A resident !RAM-based) monitor 
allows easy debugging. Its command 
syntax is similar to DEBUG and DDT 
!dynamic debugging tool) . It allows 
single·step execution. running with 
multiple breakpoints. and. with the 
optional MMU. breakpoint-on-address 
re ference. Also. the monitor includes 
standard memory and register display 
and substitute features. A powerful 
disassembler with fu ll floating-point 
support is part of the monitor. 

NEXT MONTH 
We have taken a glimpse inside the 
hardware of the 051·32. and we hope 
that this gives you some idea of this 
coprocessor board's speed and flex
ibility. Although we have discussed 
software only briefly. next month we 
wil l look ln greater detail at the lan
guages and programming tools avail· 
able. • 
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ememory. 

INTRODUCING THE COMMODORE 128:M 

It's here. And it's going to make a lot of 
Commodore 64 ·· owners very happy. 
A personal computer wi th a l 2BK 
memory and 80-column capabi lity 
that's stil l compat ible with all the 
peripherals and over 3,000 programs 
designed for the Commodore 64. 

In fact, the new 128 is a lmost like 
gell ing three computers in one. That's 
because ir con run as a 64. a 128 and 
in o CP/ M® mode. Or it con even be 
expanded too full 5t2K memory. 
And that's about as "persona lized " 
as a persona l computer can gel. 
It's intelligence that can match your 

own versatil it y. And then. even take it that comes to your rescue, listing 
to a higher level. programming errors on-screen with 

the error In reverse field. 
There's more than a bigger memory. There's also a new foster disk 

There are a lol o f extra fearures drive. With a separate "Bursi" mode 
we d idn't forge r. Like a handy numeric that con transfer up to 3,000 chor
keypod for da ta-ent ry eff iciency acters per second. Just in case you're 
and accuracy. a speed demon. 

An expanded keyboard rhot purs "Thanks for the memory l " You're 
more commands or your fingerlips for · welcome.And for the expandability, 
easier programming. So you co n be And compatibility.And versatflfty.And 
a whiz a t using more varied graphics for making ii a ll very affordable. After 
and rexl Or a musical genius p loying all, one of the other things that should 
fu ll rhree-porl melody in any tempo go into a more intelligent computer 
you set. And there's even a "help" key is a price that makes sense. 

COMMODORE 128:: PERSONAL COMPUTER 
A Higher Intelligence ~CPIM 11 a re{llsle•ed lro emork at C::>Qrfol l<e>eorc • Inc <Q Com modore 1Q8S 
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P·R·O·G·R·A·M·M·I-N·G P·R·O·}-E·C·T 


CONTEXT~FREE PARSING 

OF ARITHMETIC 


EXPRESSIONS 

BY JON ATHAN AMSTERDAM 

Parse integer arithmetic 
expressions into executable form--·I think Iwas in the fifth 

......grade when I first heard ni about My Dear Aunt Sally. ............... The teacher had no•.-i• sooner written .. 3 + 4 x 

..I -· 5" on the blackboard than 
...._.. I. impetuous young fool 

that I was. shouted out ··3 5!" After pointing 
out that the correct answer was 23 . the 
teacher introduced me to my new-found rel
ative-My Dear Aunt Sally: mult iplication. 
division. addition. subtraction. That's the 
order in which we calcu late arithmetic ex
pressions. Once we learn it. it's an easy rule 
to master. 

But computers are not so clever. They find 
these so-called operator precedence rules 
a bit of a nuisance. Some programmers. like 
the folks at Hewlett-Packard and FORTH in· 
ventor Charles Moore. have taken an easy 
way out by using Polish-postfix (or reverse
PolishJ notation. in which 3 + 4 • 5 
becomes 3 4 5 • +. 

This notation is easy for computers to 
understand and. FORTH addicts will swear. 
for people too. But those of us who prefer 
to keep our eyes uncrossed would like some 
way to teach the machine ou r way of doing 
business. 

What we want. more precisely. is a way 
to parse ordina ry integer arithmetic 
expressions-that is. to translate the string 
of symbols that make up such an expres

sion into something with more structure . 
something that captures the fact that 4 • 
5 is a meaningful component o f 3 + 4 • 5. 
whi le 3 + 4 is not. We can break the prob
lem into two parts: writing a set ofrules that 
correctly describes the structure of the ex
pressions. and implementing those rules in 
a computer program. The resu lt will be a 
parsing algorithm that. when combined 
with a simple evaluation function. gives a 
four-function integer calculator of the 
"a lgebra ic:· or more commonly. Texas In
struments variety. I'll discuss more general 
applicat ions of parsing at the end of this 
article. 

CONTEXT-FREE GRAMMARS 
First. though. I need to describe the struc
ture of arithmetic expressions. Here rll use 
an idea originally developed by linguists. At 
one time. they thought that the syntax of 
English and other natu ral languages could 
be described by a series of rules like the 
following: 

S - > NP VP 
NP- > ADIN 
VP - > V ADV 

[ro11/i11ued) 

Jonathan Amsterdam is a graduate stude11t at Ifie 
Massacfiusetls lnsli!ute of Tecfinolog',J Artificial In
telligence IAboratory. He can be reached al 164 3 
Cambridge SL. #34 . Cambridge. MA 02 138. 

AUGUST 1985 • BY TE 139 



PROGRAMM ING PROJ ECT 


These rules say that a sentence con 
sists of a noun part and a verb part. 
a noun part consists of an adfective 
followed by a noun. and a verb part 
consists of a verb fol lowed by an 
adverb. We can us these rules to 
generate a subset of English by start
ing with the "S" ru le and rep lacing 
symbols on the right-hand side with 
the corresponding rule. The ru les I've 
given don't allow much freedom. You 
can replace the NP of the first rule 
with ADI N and the VP with V ADV. 
giving you sentences o f the form 
adjecti ve-noun-ve rb-adverb: sen
tences like "Loose lips sink fast" {but 
no/ "Loose lips sink ships" ). If you use 
more ru les. you can capture more of 
English. but Noam Chomsky (con
sidered the founder of transforma
tional or generative grammar) showed 
in the late 1950s that these context-free 
grammars- so called because the 
symbols on the left-hand sides of the 
right arrows don't have to appear in 
any special context in order to be sub
stituted into right-hand sides-aren't 
powerful enough to describe any 
natural languages. 

They' re just the ticket. though. for 
computer languages. Most of the syn
tax of modern programming lan
guages is describable by context-free 
grammars. including that small part o f 
syntax we're interested in here. In 
table I. I present the contex t-free 
grammar for arithmetic expressions in 
Backus- au r form . 

I've switched syntax from the 
linguists· to the computer scientists'. 
The ::= is just like the right arrow. and 
the Imeans "or:· These ru les say that 
an expression is a term . a term plus 
an expression. or a term minus an ex
pression: a term is a factor. a factor 
times a term. or a factor divided by 
a term : and a factor is either a 
number. a minus sign fo ll owed by a 
factor. or an expression enclosed in 
parentheses. These rules capture the 
correct precedence rules for the four 
common arithmetic operations. as 
well as unary minus and parentheses 
(both o f which have higher prece
dence than any other operator). 

If you look carefully at the ru les. you 
may find yourself getting dizzy. It 
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a ex pr 

r I 1 
term + expr 

b ex pr 

t I I 
term + ex pr 


I 

factor 

I 
3 

(, ex pr 

r I I 
term + ex pr 

I I
fa ct or term 

I 
3 I I I 

factor term 
I * I 
4 factor 

I 
5 

Figure I: Tne steps i11 creating t/1e parse 
!ree for 3 + 4 ~ 5 . 

+ 
I 

I 
3 * ' I 

r I 
4 5 

Figure 2: An abbreviated parse tree of 
3 + 4 • 5. 

seems that each ru le is defined in 
terms of itself and another rule. 
Where does it all end? It ends in the 
characters that make up the four oper
at ions and parentheses and in the 
numbers. Let's use the ru les to parse 

3 + 4 * 5. The description of what 
we're doing is called a "parse tree." 

PARSING AN EXPRESSION 
To begin with . the whole th ing is an 
expression (we always start parsing 
with expr) . Now. there are three kinds 
of expressions: one is just a term. 
another is two th ings separated by a 
plus sign. and the third is two things 
separated by a minus sign. With 3 + 
4 • 5. we obviously have two things 
that are separated by a plus sign. So 
fa r. the parse tree looks like figure ta. 
Let's concentrate next on the fi rst 
component. which is the number 3. 
We know it's a term. but which of the 
three term rules apply? Again. the 
only choice is the first one. which says 
a term is a factor. And now we have 
reached dry land because a factor is. 
among other things. a number. Our 
parse tree now looks like figure Ib. 

Now we can concentrate on the 
other half of our expression. 4 • 5. 
Here. the only appropriate expression 
rule is the first one. since there are no 
plus or minus signs in our subexpres
sion. And the only fitting term rule is 
the second one. because of the mult i
plication sign. The complete parse 
tree is shown in figure I c. 

Do you see how the parse tree cap
tures the precedence rules? Notice 
that the 4 • 5 is together on a single 
subtree. joined to the 3 by the plus 
sign. If you eliminate all the occur
rences of expr. term. and factor. 
which were useful in the parsing pro· 
cess but now serve no purpose. you 
have the much simpler tree shown in 
figu re 2. 

It is just these latter trees that my 
parsing program wi ll construct. Once 
you've got the tree. it's easy to 
actually ca lculate the expression: Just 
start at the root (top) of the tree. 
evaluate (recursively) the left and right 
subtrees. and then perform the opera
tion at the root on the two results. 

FROM GRAMMAR TO PARSER 
But how do you go from the three 
grammar ru les I described earlier to 
a working program? The choice of 
which rule to apply at any step seems 
to require looking ahead. When con
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fronted with 3 + 4 • 5. I chose the 
second expr rule because of the plus 
sign. This required only slight look
ahead. but consider the expression 3 
• 4 • 5 • 6 + 7. This is also correctly 
described by the second expr rule. 
but now the look-ahead is consider
ably larger. and I could make it as 
large as I want by putting more multi
plications before the addition. Now. 
an arithmetic expression 20 pages 
long may be absurd. but a program 
20 pages long is not. so if you want 
to be able to generalize this techniq ue 
to parsing programs. you have to con
fine the look-ahead. And even if you 
decide to take the easy way out by 
reading the whole input in at once 
and looking ahead. it would be ineffi
cient to rescan the entire string over 
and over again. 

In fact. there is a better way-the 
grammar rules require no more than one 
charad.er look-ahead . How is this possible. 
after what I just said about choosing 
the right rule? If you examine the rules 
aga in. you'll notice that an expression 
always starts with a term. Sometimes the 
term is followed by a plus sign. some
times a minus sign. sometimes noth
ing-but you can worry about that after 
parsing the term. Then you can peek 
at the next character to see if it's what 
you want. and if it's not. you can put 
it back. The ..put-back.. operation is 
easy to implement because you'll 
never have to put back more than one 
character. If you look at the rules for 
term and factor. you·11 see that there. 
too. the correct rule can be chosen on 
the basis of on ly one character. 

The construction of the actual pro
gram will be quite straightforward if 
you implement the parser by associat
ing a procedure with each group of 
ru les-one for the expr rules. one for 
the term . and one for the factor. The 
procedures just mlrror the rules. Each 
procedure is responsible for parsing 
ics own category of subexpression. 
consu ming just enough of the input 
to do so. and return ing the proper 
parse tree. For example. the expr pro· 
cedure first calls the term procedure 
to take care of the parsing of the term: 
then it looks ahead to see if the next 

((<>n!i11ued) 

Table I: The grammar of arithmetic in Backus-Naur form . 

expr :: "' term I term + expr I term - expr 
term :: = lactor I factor • term I factor I term 
fac or :: "' number I - factor I (expr) 

Listing I: A program to parse and evaluate ordinary integer aritfrmetic 
expressions. 

( " 	This is a Texas Instruments-style calculator . II parses arithmetic 
expressions using he usual precedence rules. 
Writlen by Jonathan Ams erdam, December 1984. 

") 

PROGRAM TICalc: 

CONST 
endOfFile = O: r special character signifying end ol file ") 
empty "' 127; (' character used to indicate that savedChar is empty") 
endOfline = 13: ( • special character signifying end ol line -) 

TYPE 
nodetype = (binop, unop, number): 
node "' ·noderec; 
noderec = RECORD 

CASE tag:nodetype OF 
b1nop: (operator: CHAR; 

leftOperand. rightOperand:node): 
unop: (uOperator:CHAR; 

operand:node) : 
number:(num:INTEGER); 

END: 

VAR 
savedChar: CHAR: 
digits: SET OF CHAR: 

r 	input lunclions ") 

FU NCTION getChar:CHAR: 

( · Useful low-level character input. Returns special characters al 


end of file and end of line. ") 
VAR c:CHAR; 
BEGIN 

IF 	savedCHAR < > chr(empty) THEN BEGIN 

getCHAR : = savedChar: 

savedChar : = chr(empty): 


END ELSE IF EOF THEN 

getChar : = chr{endOIFile) 


ELSE IF EOLN THEN BEGIN 

getChar : = chr(endOfline); 

read In : 


EN D ELSE BEGIN 

read(c): 

getChar : "' c: 


END: 

END: 


(w111im1ed) 
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Inquiry HS 

CProgrammers: 

Program 


three times faster 

with lnstant-C™ 


lnstant-C'M is an optimi1.ing interpreter 
for the Clanguage that can make pro
gramming in C three or more times fa ter 
than using old-fashioned compilers and 
loaders. The interpreter en11ironment 
make Cas easy to use as Basic. Yet 
lnstant-C'M is 20 to 50 times faster than 
interpreted Basic. This new interactive 
development environmem gives you: 

lnstan1 Editing. The fuU-screen editor is 
bui lt into lnstant-C"·' for immediate u e. 
You don't wait for aseparate editor pro
gram to start up. 
Instant Error Correction. You can 
check syntax in theedltor. Each error 
message is displayed on the screen wi th 
the cursor set to the trouble spot, ready 
for your correction. Error are reported 
clearly , b)' the editor, and onl y one at a 
time. 
lnstanl Execution. lnstant-C''"' uses 
no assembler or loader. You can execute 
your program as soon as you fi ni h 
edit.ing. 
Instant Testing. You can immediately 
execme any C t.1temem or function , set 
variable , or evaluate expre sions. Your 
results are displayed automatically. 
Instant Symbolic Debugging. Watch 
execution by ingle statemem stepping. 
Debugging featu re are built- in ; rou don't 
need to recompile or reload using special 
options. 
Instant l.nading. Directly ge nerates .EXE 
or .CMD files at your request to create 
stand-alone 11ersions of your programs. 
Instant Floating Point. Uses 808 • co
processor if present. 
Instant Compatibility. Fotlows K& R 
standards. Compr hensive standard 
library pro11ided, with source code. 
Instant Satisfaction. Guaranteed , or 

C 11;·our money back. ln,stant- A 

1s av:tilable now, and works under 
PC-DOS MS-DOS•, and CP/M-86*. 

Find out how lnstant-C'~ is changing 
the way 1ha1y rogramming is done. 
lnstant-C' is S495. Call or write for 
more information. 

Rational 
Syst ins, Inc. 

(61 ) 65.Hl94 
P.O. Box 480 

':nick, Mass. 01 60 
fr.11 lm1.1.r~.., \I~ llCI~ 4\hi.J11,.1f' U-irp t. i<tk't:-0•1td 4 ~trf• I 41'1 \ •. ,tU, 
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PROCEDURE ungetChar(c:CHAR): 

(' Allows one character at a trme to be pushed back on the input. ' ) 

BEGIN 


IF savedChar "' chr(empty) THEN 
savedChar : "' c 

ELSE 
wr iteln('ungetChar' can'1 unget more han one character at a time'); 

END: 

FUNCTION nextChar:CHAR; 

(' Skips over blanks. ·) 

VAR c:CHAR; 

BEGIN 


REPEAT 
c : "' getChar 


UNTIL c < > ' 

nex1Char : "' c; 


END; 

FUNCTION charTolnt(c:CHAR):INTEGER; 
(' Converts a numeric character lo an integer. ") 
BEGIN 

IF NOT (c IN digits) THEN BEGIN 

writeln('charTolnl : '. c. 'is not a digit'); 

charTolnt : "' O: 


END ELSE 
charTolnt : "' ord(c) - ord('O'): 

END; 

FUNCTION getNum(c CHAR):INTEGER: 

(" Reads a number from the input. The first digit ol the number has 


already been read and is passed as an argument. • 
VAR n:INTEGER; 
BEGIN 

n : "' O: 

REPEAT 


n : "' 10 · 11 + charTolnt(c); 
C : "' getChar ; 


UNTIL NOT (c IN digits) : 

ungetChar(c); 

getNum : = n· 


END: 

( • node creation lunclions · ) 
( • The following three funclions create nodes for the parse lree. The first 

two each return NIL 1f their node arguments are NIL. ' ) 

FUNCTION binopNode(opor:CHAR; lopand, ropand:node):node; 

VAR n: node; 

BEGIN 


IF (lopand "' NIL) OR (ropand "' NIL) THEN 

binopNode : = NIL 


ELSE BEGIN 

New(n. binop): 

WITH n" DO BEGIN 


tag : "' binop; 

operator : "' opor; 

leftOperand : "' lopand; 

rightOperand : "' ropand: 


END: 
binopNode : = n; 

END; 
END: 

http:Mt�'.lr.ln
http:4\hi.J11,.1f


PROGRAMM ING PROJECT 


FUNCTION unopNode(opor:CHAR: opand:node):node: 

VAR n:node; 

BEGIN 


IF opand "' NIL THEN 

unopNode : "' N IL 


ELSE BEGIN 

new(n, unop); 

WITH n ·DO BEGIN 


tag : = unop: 

uOperator : = opor; 

operand : = opand: 


end; 
unopNode : = n: 

END: 
END: 

FUNCTION numberNode{i:INTEGER):node: 

VAR n:node; 

BEGIN 


new(n, number) : 
WITH n • 00 BEGIN 


fag : = number: 

num : = i: 


ENO; 
numberNode : = n: 

END: 

(" tree-printing procedures ·i 

PROCEDURE ptree{n :node: depth:INTEGER): 
BEGIN 

WITH n· DO 
CASE tag OF 

binop: BEGIN 

ptree(1eft0perand. depth+ 2): 

wnteln(' ': depth.operator): 

ptree(nghtOperand, depth + 2) : 


END: 
unop: Begin 


writeln(' ':depth,uoperator): 

ptree(operand, depth+ 2) : 


END: 
number: writeln(' ':depth,num): 

END: 
END: 

PROCEDURE PrinlTree(n:node); 
BEGIN 

ptree(n , 0): 
END: 

r parser ") 

(" Each of the three parsing functions returns NIL if an error occurs in the parse. ' ) 


(co11li11ued) 

One of the variants is 
for binary operations. 
another for unary 
operations. and a third 
for numbers. 

nonblank character is a plus or minus 
and. if so. calls itself-recursively-to 
parse the rest of the expression. Final
ly. it combines the parse tree pro
duced by term and the one produced 
by the recursive call on itsel f in to a 
larger tree with the operator-plus or 
minus-at its root and retu rns this 
tree. The implementations of term 
and factor are similar. 

IMPLEMENTATION 
At th is point. the actual programming 
is trivia l: its outcome can be found in 
list ing l and rtlay be downloaded 
from BYTEnet Listings. (The phone 
number is (6 17) 861-9774.) 1 wrote it 
in UCSD Pascal on an Apple II. but I 
didn't use any features peculiar to 
that implementation. so it should be 
portable. The nodes of the parse tree 
are represented by variant records. 
One of the va riants is for binary 
operations like addition and multipli
cation. another for unary operations 
like negation. and a third for numbers 
(I used integers to keep it simple). 

Because I have to put back a cha r
acter on the input sometimes. I bui lt 
an input procedure on top of Pascal's: 
this is a good idea anyway. because 
Pasca l has such hideous 1/0 (i nput/ 
output). My routine. ca lled getChar. 
always returns a character. even at 
end of line or end of fi le: two special 
characters are chosen for these cases. 
The getChar routi ne interacts with 
ungetChar through the variable 
savedChar to allow one character to 
be put back on the input. The next· 
Char function ignores blanks. which 
is usua ll y the right thing to do. The 
getNum function translates a string of 

1w11 ti11uedl 
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FUNCTION term:node; FORWARD; 

FUNCTION factor:node; FORWARD; 

FUNCTION expr:node; 

(' An expression is e11her a term, or a term + , - an expression. ' ) 

VAR c:CHAR; 


n:node: 
BEGIN 

n : .. term: 

expr : "' n: 

IF n < > NIL THEN BEGIN 


c : = nextChar; 

IF (c = ' + ') OR (c "' · - ') THEN 


expr : "' binopNode(c, n, expr) 

ELSE IF c < > chr(endOfLme) THEN 


ungetChar(c): 

ENO: 

ENO: 

FUNCTION term( ' :node ' ); 

(" A erm is either a factor , or a factor · .I a term. ' ) 

VAR c:CHAR; 


n:node: 
BEGIN 

n : = laclor: 

term : "' n; 

IF n < > NIL THEN BEGI N 


C : = nextChar; 

IF (c = '. ') OR (c = '/'} THEN 


term : "' b1nopNode(c. n. term) 

ELSE 


ungetChar(c): 

ENO: 

ENO: 

FUNCTION factor(' :node'); 

( • A factor is either a number, or a - followed by a factor. or a parenthesized 


expression . · ) 
VAR c:CHAR; 
BEGIN 

c : = nexlChar; 

IF c IN digits THEN 


factor : = numberNode(getNum(c)) 

ELSE IF c = ' - ' THEN 


faclor : "' unopNode(c. lactor) 

ELSE IF c = '(' THEN BEGIN 


lactor : = expr; 

IF nexlChar < > ')' THEN 


wri eln( 'ciose parenthesis expected'): 
END ELSE BEGIN 


writeln(' illegal expression'): 

factor : = NIL: 


ENO; 
END: 
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FUNCTION eval(n:node) :REAL; 

(" Evaluates a parse tree. Assumes that the only binary operations are + , - , · , 

and f and lhat the only unary operation is - . ') 

VAR op1, op2:REAL; 

BEGIN 


WI TH n· DO 

CASE tag OF 


binop: 

BEGIN 


op1 : = eval(leftOperand); 

op2 : = eval(righlOperand): 

CASE operator OF 


' + ': eval ; "' op 1 + op2: 

' - ': eval : "' opl - op2; 

' " : eval : = op1 • op2; 

'/' : eval : = op1 I op2: 


END; 
END; 


unop: eval : = - evaJ(operand): 

number: eval : = num; 


END; 
END; 

PROCEDURE run; 
VAR n:node; 

c:CHAR; 
BEGIN 

REPEAT 
write('> '); 
n : = expr; 
IF n < > NIL THEN BEGIN 


writeln; 

printTree(n) : 

writeln; 

writeln(eval(n):0:2) : 


END: 
UNTIL FALSE; 

END; 

BEGIN('' ' MAIN PROGRAM • • ' ) 
wrileln( 'Tl-style calculator'); 
writeln(' Enter an arithmetic expression and hit <RETURN> .'): 
writeln(' I will pri nt a parse tree and evaluate the expression.'): 
digits : = ['O '. .'9 '): 
run; 

END. 

of the iceberg. You might begin with 
some simple modifications. like dis
posing of the storage used by the 
pa rse tree when it is no Jong r 
needed . improving the error checking 
in both the parsing and eva luation 
phases. and making it simpler to exit 
the program. The calculator could 
easily be extended to handle floating
poi nt numbers and other operations 
(such as exponentiation and square 
root). 

It would be somewhat more chal
lenging to make the operators left 
associative. That is. now the expres
sion " 3 + 4 + 5" is parsed as if lt 
were "3 + (4 + 5). " but it rea lly ought 
to be parsed as " (3 + 4) + 5 ." Sim
ply rewriting the grammar ru les won 't 
work: you have to modify the parser 
directly . 

The calculator could be made much 
more powerful by adding a " mem· 
ory" ' in the form of 26 one-letter 
variables. a through z. and a new 
grammar rule: 

assignment :: = letter : = expr 

!Note that the : :~ is part of the 
description of the ru le. while the :.. 
is actually part of the rule's right-hand 
side.) The meaning of this ru le is 
"assign the value of the expression 
to the variable ... To make this work. 
variables have to be able to appear 
in expressions. so a rule should be 
added that says that a single letter 
can be a factor. 

Is it starting to look like a program
ming language? Here are two more 
useful rules: 

iLstmt : "'" if booL expr then stmt 
else stmt 

while_stmt ::= while booLexpr do 
st mt 

digits into an integer: J couldn 't use 
Pascal' s read procedure because I 
don't know I have a number until I've 
read the first digit. 

The three parsing functions, expr. 
term. and factor. each return the 
parse tree they construct or NIL if an 
error occurred during the parse. If the 
parse is successful. the completed 
parse tree is fed to the evaluation 

function eval. and the answer ap
pears. Just for fun . I wrote a simple 
procedure (printTree in listing l ) to 
print out the parse tree. The tree 
comes out sideways. but what do you 
expect for I 0 lines of code? 

WHERE TO GO FROM HERE 
As 1 said at the beginn ing of this arti
cle. th is little calculator's just the tip 

I leave the ru les for Boolean expres
sions and statements to you . Once 
you've bu ilt up the parse tree for a 
program in this simple program ming 
language. you have two choices: You 
can interpret the parse tree right then 
and there. as I did above. or you can 
compile it by outputting instructions (in 
machine language or in another high
level language) for ca rrying out the 
sta tements of the program . • 
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( ALL MAIL: 12060 SW Garden Place, Portland, OR 97223 ) 


FOR YOUR APPLE 


HOME & EDUCATIONAL 
BeAGlE BROS., fu11 line IN STOCK CALL 
BRODEABUND, Pml Shop S 50 S 29 
CONTINENTAl, Home """°"'"""' S 7!i S 4J 
KOALA, NI lino IN STOCK CALL 
MICROSOFT, Typing T- II S 25 $ 17 
llONOORAM, Doll s UC10$9 (ll+Jllel S llJO S 59 

Oollillt & sense (llClllt 1Z8J() s 120 S 69 
Forecasl S 60 $ 3B 

SCARBOROUGH. M..te<lype S 40 $ 25 
BuiJd.Mlook S 40 S 25 
Yoor p....,oaJ Net Wonh S 80 S 50 

Sl£AFWON°UNE, Homoword $ 70 s 45 
SIMON & SCHUSTER, Typing TUIDr 111 $ 60 $ 37 
PLUS: BARllDNS, C8S, DAVIDSON, EDU.WARE, 

HARCOURT, LEA.RHINO CO.• TERRAPI 

l.fST (:QRll* CONROY-LAPOINTE DISKETTES * DOT MATRIX: UST 
~~...,...... qiM_lify Ol!Od~• -en.°""'"'""' $ 399 s 259 

APPLE, lrnasrewriter 
Lase.rwrilN 

!I Y£.AA .f..IMrJE;D WARRANTY. S 999 CALL 
Smaltmodem 12008 (IBM) s 549 $ 31191oea.ssrso. ~.llc]:ISTrt, WoFUPBOX s 12 EPSON, Fl).' I FX So<loo - IN Sl"OCICSmanoom II Sod!wMe (IBM (I< W.C)$ 149 s 107HJO ea. SSISO. (Aj>jll•. tic) :IS T1k S 99 ARBO, IBM..PC 10 Pora Printer Cable S 60 $ 30LXllO - 100 cps 00/16 cps NLOSman- 1zoo (E'1~1l s m S 41910CXI ea. SSISO, (l,pplt, CIC.) 35 Tiie S MO ASSllll L,lTION, ~ 10 Epoon Conn 11F S 89 $ 69J)(80 - Colo< Prilllor, 160 cps. S 69!1 CALLMietomodetn fie wlSmMoom (AP) $ 199 S 13910 •a. OS/OO, (IBM. HIP) 40 Trk. WIFLIP BOX $ 1S 0~1 CoftlMlalon s 99 s 79LO1500 - 200 cps OOl67 cps LO $1295 CALLTtanse! 1000 - 128K $ 399 $ 30911JO ea. OSIDD. (IBM. HIP) 40 Tit $ 119 EPSON, Piltallel lmerface lor L01 SOil S HJO S 790 11:10,tilA, ~020 - Colo<, HI f1M S 258 S 208N0VATI0N,JoOl)leCll 113008iUd(AP) S 389 S 21910CXI u. 1)$1()(), (IBM, HIP) 40 111< S 859 5'rial ln1erlte>t Board s 130 s 11011!2 - 120 ~pSIBO COi' S 299 $ 239212 Apple Cat. 1200 Baud ("1') S 595 S .o910 ea. SSIOO. 3~" IW.C, HIP~ WIFlJP BOX $ 25 OKIOATA,PL!g~ Play, TrldOrt. ~ CALL192 - 1so eps/80 eol/pala. NEW s 499 s 349Sm1'11Cel Plus wlS<1ftware (MAC) S 499 S 349!ill e SS/00, 3W (MAC. HIP) S 115 ORANGE Ill.CAO. Clrl!JplorPmb.\wit $ 145 $ 9993 - 160 cpSllJlll co11para. s 799 S S89ACCESS 1·2'3 121X11 -., '°""""OSI) S S9!i S 369tOO ea. SSIOO, 311' (MAC. HIP) $ 229 Sadll Gtl?l>lor s 119 S 792410 Paoomarl! - 350 c:pslpara.. $2!19S $1975PROllETHEIJS, 1200 StM!dltne Modem$ •!15 S 345CONROY-UPOINTE" IBM PAE-FORMA TTEO Bu~orad G"'l'l'I"' Plus, 16K S 209 $ 159 

10 n, OSIOO. 40 T•k WIFl.IP aox s 19 
PMfASONJC, 1>1090 - 80 cpsl!O" S 30 S 249Pro- 1200 Wl$o/lw~·· (MAC) $ 549 s 389 llOI Link Cablo, $-P f0< lie s 70 $ U1>1092 - 180 cps110• s 5'19 s 459PrOMOdem 1200A (AP) $ ~g S 31 9tOO ... DSIDO. 40 T1k $ 149 GrlllJlll«C S 119 S 75OUADRAll , Ouadjet-lnijel Colol $ 89S $ 395Prol.!odem 12008 (I BM) S 399 $ 28511JOO e•.DSl!lO. 40 Trk $ 959 OUAllRAll. Mlaolmr!. Full Lile IN srca CALLSTAil lllCAO. SGIO - 1311111~1111 N\.O S 299 S 249VENTEl , PC Hallaird ~BM) S 549 S 359 Microfiuors $1<. p.p, WIOO()Y s 189 $ 139 

5010 - 160 cps oo. 40 cps NLO S 449 $ 379 
SINGLE-SIDED . DOUBLE DENSITY SGl5 - 120 CPS 00, 30 cps Nl.O, S 499 S 419 

SllT, A/)91e rl llF a Clblo s 89 $ 39 
COC, tO ea. SSIDO, 40 Tit (Apple. l!lo) SUST0 $- 19 MONITORS STAR lllCRO, 5'rla/ llF & C- S 144 S 119 
OYSAN, 10 ea. SSIDO. I~. etc.) s 40 S 27 

SD15 - 150 cps 00, 411 cps NLO, l!K S 599 $ 009 
Mac/Siar ln1"'1ace S HIO S 89AllOEK, Color 300 - Comp/Audio S 349 $ 249 SR10 - 200 cps 00. 50 cps NLO S 6'9 $ 549 

Color SOil - Comp1VCAIRGB/Audi0 s 525 S 31 9MAXELL, 10 ·~ SSIDO, MDI (Appr.) $ 47 $ 19 S/115 - l!lO CPS 00, !O CPS NLO, 18( S 7911 S 679 
VER8ATlll, 1h>. SSlllD, Dtsa,lAA*) S 0 $ 19 Qilor 600 - Hi RosJRGBIAOOio S 5!19 S 399 TOSHIBA, 351 - 298 cps $11195 5·13119 


DOIJBLE·SIDED. DOUBLE DENSITY 
 300A - 12'" Ambe<IC<Jcnp S 199 $ 119 ACCESSORIESLETTER-QUALITY:JOOG, •2'" Gr..l\IC.otl1p s 11!1 S 115COC, 10 ... DSID0, 40 Trk~8M,HIP)S 59 S 23 
316'.. 12'" An!MI pEIM) S 230 $ 149 JUKI , 6300 - 40cpslpara. S 995 S 695OYSAN , 10 oa. OSIOO. ~9M, HIP) ' 6!l S 35 CURTIS, Diamond. 6 ootlel•. •l>ilched s 50 s 296100 - 18 epslp01af.l pilc:h S 599 $ 3119PRINCETON, HX·12 - HI RecVRGB $ 195 $ 499MAXELL. 10 11, OSIOO, MC» (18t.I) S 71 S 26 Eme<old • 6 outle'5, 6' CO<d $ 60 $ 35Shoal Feeder lor 6300 (•inglo) $ 215 $ 225 
MAX·12 - Amber (IBM) S i;g S 179 
Sf'l.12 - HI R slRGB s 799 S 599VERBATIM, 10 oa, OSIOO,M034 ~SM) S ~ S 24 Ruby. 6 Ollllel.S. 6' c:oid. filer s 90 $ 52 

3W MICRO DISKETTES PANASONIC. 1'3151 - 22 cpt/15~" $ 699 $ 539 
SaJ)l>hlie, 3 Ollllett. w/!illor s 80 $ 46OUADAAll , Amborchromo, 12• S 2'50 $ 159 TOSHIBA, Prop. spociog ' ~~rOj)l*:I;OOHROY-UP0411l£, tha. DOOO, •Jflp Boo S 29 EPD,, Lomon, 6 ~al S <5 S 29ZENITH. ZVM122 - 12'" Amber S 159 S 89 1351 - 192 cps 00 a 100 cps LO SUl9S 113119MAXELL, 10 ea. SS/DO (MAC. HIP) $ 1iO $ 3S LJme, 6 ootletslr:ool s 70 S 451340 - 1•4 cps 00 & S. cps LO S 7S'l $ 619Z\1Mt2'3 - 12"° Gr"" $ 149 S 85llEllOREX., 10 ea.. SS/OD (MAC. HIP)$ 1iO S 33 O..nge. 6 ~lelslCO<dll•~or s 100 s 60 

VERtlATlll. 10 ea. SSIOO (MAC. HIP) S SS $ 32 Oi-dlredioo r,..ew Ft«! s 1!15 S 175ZVMt24 & ZVM 135 2o-30M OFF 
Pooch, 3 °"llltslwaMiller S 60 S 39 

tuGH DE.N,SITT DISKEliES FOR IBl'f.AT PLOTTERS: INNOVATIVE, flip-n-F• 50(drsth-) S 22 S 11CABLES KENSINGTON, PrinlGI SI""" S 30 S 19 
llEllOREX, 10 ea.. OSIOO (IBM-AT) S n S 49 
MAXELL. 10 H . OSIOO ~BM....T) S n S 49 g EPSON , 4 Peo P1oii.1 $ !i99 CALL 

ARBO, IBM.f'C to Modem Coble S 31 S 1 NETWORX, -.e,<outlol, &""ii S 70 S 39 
ASTAA, FIF Mcdwl0< lol T.V. (Apple) S 35 $ 20 PRINTER SUPPLIES: Wir&trN Plus. ti otllleisn.iller/.suige S •OO S 59* GENERIK DISKETTES * COllPUCABLE. ll>clll&)I! SnwlmoclolC>lllt $ 32 S 25 CONROY LAPOINTE. PROD TECH INTI., U~IWB!!i<flPIY 

llO ~ ~D huslil, '"""'-~ tNid: QlMl'Mkl•. • 
TOP qUilliil)' , 'wl!aeUlc.. no bol;lilh.. OUan.1111 cll4cMll\IJ.. 

CURTIS. Mool1or Ex!enslonCable 0111.!) $ 50 $ 35 Cdorod P.,,... P~k t)!SO) $ 13 S 200 Woll.. PC200 10< IBM-PC S 359 S 2H 
100 ea. SSISD. 35 Troe!; !Al'ple, ele) S 80 3'-9' Keyboard Elllona. Coble (IBM) S 40 S 30 PAPER: While, C<ilored, Laser Cut, etc. JOO WallJ, XT300 Jar laM·XT S ~919 S 379 
100 ea, OS/DD, .CO TriCll<, (IBM, HIP] S 95 RCA. MDRilor Gable s 15 $ 9 RIBBONS, DAISVWHEELS CA.LL llOO Wall&, ATllOO fbr IBM-AT, 72 lbs.. CALL 

http:IBl'f.AT


--

lnquir) 112 for ·\pple lnquir) B3 ior 18\1 Periphera l' lnquiri Ii I for all othe" 

LOW PRICES TO PROFESSIONALS WHO KNOW WHAT THEY WANT AND KNOW HOW TO USE IT! 

(TO ORDER, CALL (800) 547-1289) 
FOR YOUR !~~--Pc, XT, AT or JR 

CALL FOR 

QUANTITY 


PRICES 

SOFTWARE FOR YOUR IBM-PC, XT, AT or JR 

• 

LISTOONAOI' l.iST cotR1' UST ~ "sr 
PlllCE PRICE PAIC• PAICE P.RICE PRICE......:• PRICE 

SOFTWARE PUBL PF5'Report $ 125 S 75ASHTON·TATE, Fra,,.,.....k $ 69S $ 3S.9 MICROPRO, 'MlrdS!ar (PC) s 3!i0 S 189 M.ICROSTUF, CrosSlo!k lM (PC or Jrj $ 19$ S 109 
de... 111 s 69S s 3S9 PFS.'Wrilo, F11e or Gtapll, 01Ch s 140 S 82 MOUSE SYSTEMS, PC PaiN S 99 $ 69 
dBaso II, (roq. PCOOS & 1 2BK) S 495 S 279 

Worc1S1or IJr) s 195 S 10'9 
PFS:Plan or Access, oacfl S 140 $ 82 NORTON, U-114 prgms) • 3.0 $ 100 S 56 

AT!, Trakllng Pn:lgram$-~ lnwlWory $ 7S $ 48 
l\IJrdS!ar 2000 (OQPlable) S <!16 S 265 

PFS:Proot $ 9S S $7 ROSESOFT, Proice)' S 1 XI S 79 
BPI, Gonoral A<dg. AR, AP, or PR, .., S !.95 S 365 

IMJrdSlor 2000 F'lu• (caplable) S 5911 S 295 
SORCIM, S.perC.Vc Ill S 396 S 2•S WESTERN UNION, Easy Link Mall Mngr S 95 $ 59 

WO<d&ar Prolesslonll, • Pak s <9S S 205 
WO<~•r Pror.ulonal Plus s 695 $ 395 

STONEWARE. Ad•...ced oa Muto• s $9$ s 375BROOEllllUHO,MSl. -(PCor.lr.I S iCI S 49 

WARNE.fl, Oesl! Organllllf (PC or Jr} S 99 S 63 
UNAAO, Abilir; S 4115 $ 2!9 

lllllli Ell. r-n.. Piii ~ft•ill•$pillll•1•n11S 139 s 89 n"rl'lr=IP!'lll"=:l~IP.9Jlll:':l'l':'l"l'ln'lllMallM"'9110 SpallSlaJ or Slallndox.ea_ S !19 S 54 
UHISON, Pri"1 Mu or $ 60 s l5 llll~i&llJ,&,;~;;&;i.;..,;;~a&1i.a;;:.11111,.,;"coex, r11o1tog Prqoms- LMgt """*"' s 111 s •S 

lnfoS1or Plus ( • Sla11Ml1S1) s 595 S 31 S 
BPI, Peroonal Aocomq S gg S 

CONTINENTAL, Ul1tald1 S 195 S 115 
Correci Siar S 1•5 $ 77 

CONT ENT Al, ~ Aa:oonlant (Jrj S 7S S
Tax Adv1nta99 s lll S '40 

lllCRORIM, R:Bas<t Serias 5000 S 695 $ 379 

Upgrade •OOO 10 !iOOO S 245 $ 135 


f'llll>MY Manag"'11on1 s 495 S 295 Homo A«oun!tnt PlilS (PC) S 1 !iO S
DATA.TRANS.. Fonuoc $ 1~ s 99 DOW JONES, ttome Blldgei S 1:!9 SR:Ba!$o 4000 S <95 S 255 DOW JONES, lnvostmenl Evaluotor S 1'9 S 97 ELECTRONIC ARTS, Ci<!! Organi<ed $ 95 SR:Basa Clool S 249 $ 129

M•rkel M"""ll"r Plu • S 2<19 S 159 BOAL.AND, SidQ lclc 29 llONOGRAM,[)(jlaos&-~ S 160 S 

- rlnilyNr CM Markel Miao>oope S :M!I S 219 


utOOded Report Wriler s 1!i0 s 85 
Turbo Pasw .. SOj)er KllfS. ea. 36 SCAA80ROUGH, M....,Type ,(l'Cco .ftl S 40 S 


Spread Sl>eel Link S 2(<1 S 15!1 
 MICllOSOFT, Spol S !iO S 32 
Turbo Pascal w/8087 o. BCD. ea. 56 YOlll Pel500lll Nol W<Jfln $ 100 s 

FOX $ GEi.i.EA. Oulci«X>de IU $ 295 $ 185 
MuUiplan (PC or Jr) S 195 S 125 

Turbo Pascal w/8087 & BCD 69 StMON I SCHUSTER, T)rlllng T1110t Ill S !iO $ 
HARVARD, Total Ptojoci Manager S 49$ $ 295 

Chart or Projeel. oath S 250 S 159 
l-or Turbo Gtaplllcs, ••· 26 

HOWARDSOFT, Tu Preparer '85 s 295 s 195 
WOid S JIS $ 235 

Turbo T111or 19MOSAIC, Twin S 99 $ 75 
CMl!AL POIHT, Copy II PC $ 40 $ 23HUM.6.N'EDGE, Mind Prober(PC0tJr,) S 50 S 29 MULTIMATE, Mul1ima10 \10<. 3,3 $ 4~5 S 229 R ECREATIONALCOMX, Fas1ra; , FIAMJl>lsk & BpOOler. $ 100 $ 39SalasEdgoorMonOIJIOITIO"l Edge, oa. S 2SO S 159 PEACHTREE, Bacio to &$lcs $ 39S $ 239 


N~tf<ln Edge $ 295 S 185 
 OIGfT.Al RES., Gem Cl<aw $ 150 S 95 BLUECHIP, .._.,:llam!o, Tyaxio.H. S 60 $ 38Peach Pal: (GUARIAPJ S Jl9S $ 219 CPJM-86• (PCIXT) S 100 $ 64 BROOEABIJND, Llf!I' in...-.ort In $lock CALL18M, Top11lew $ l'!l5 $ :165 oue, us1ng •·2'3 ~kl $ 1a s 14 OR LOGQ.86 tCPIM>-861 S ISO S 99 ELECT-IC ""'S, l6go~~ Slori CALLINFOCOM. Cor.....II!na S <!15 $ 319 1-2-3 1or Busino<Ss fbo<*.) S 17 S 13 HAYOEN, Sargon Ill (Cntu) . $ so $ 3•FUN~ SOFTWARE, Si<leways s i(I s 37KEHSINGTON, Easy Link - M..,ager S !Ill $ 59 U.lng Sympllont (boo~) $ CO $ 15 llfEDOAT, Lllllict C S 500 S 2711 INFOCOM,~sG1'dtCMZOl1< ~ tl. S 40 $ 25
L!FE'TREE, \lofuwntef Oelu<o S 295 $ 159 S.llrlNA, Wold Plus S &&S S 439 DI. Hal<> S llXI $ 50 Z0tk 110. m, uch s !iO s 29
LMNG YIDEOTEXT, ThN Tao~ $ 1!15 S 95 Word Ill $ sso $ 279 MICROSOFT, Macro Assembler $ 150 $ 99 MICROSOFT, figtf SlmtJlaQ fPC or .ft) S so s 33 
LOTUS. 1·2'1 S 4!15 S 309 SATELLITE, WOtcfPerfed (PC) s 495 s 209 ORI.GIN, Ultimo 1n (PC or Jr) s 60 $ 39 

Symphony s 695 $ 449 
8"51C Compile< or C Compiler, oa $ 39!i S 259 

WordPerloet f.h'J $ 69 S 39 Bumess BASIC Complier S •!iO S 295 SIERRA.ION-LINE. Ullma 11 (PCor Jr.) $ 60 s 40 
MOBS, Kroowll<lgeman $ 50l s 275 SOFTW: ARTS, Spotlight S 150 S 95 COBOL C<>mpiler S 700 S 459 SPECTRUM HOLOBYTE, Goto s 40 s 25 
M.ECA, Monaglo"'ll Vour Money (PC) $ l!l'I $ 105 Tll< Solver (""""fy OOS) $ m $ 269 SPINNAKER, Pnsider(s Choice,Ama!tln 


Manoglng YOUI Money Cartridge (J~ S 1119 $ 179 

FORTRAN Com..... S 3!iO S 229 

SOFTWARE GllO UP, 1lnalllO S &9S $ 45,9 Fehre...... iW<leM<J!, Orogon. Nd> $PASCAi, Co"'ll'ltr $ 300 $ 199 '° s 25 

°'""
CDHTPAQ Computers 

COMPUTER SYSTEMS 

21$\ ll 

HARD DISKS & 

TAPE BACKUP 


LIST COllJl:J\' 
COC, Internal 20 mog !Or AT CALL 
IRWIN. 10 mev Tope Bad<up $ 195 s 595 
!<AMERMAN, lmomol 10 "1ell ~~ S 895 $ 719 

Exlomal 10 ""'11 kil w/pow11r $1295 $1049 
Ml'·IOllO. M Olsk, tipoba<k.conl.- 12695 $2095 

MICRO SCIENCE, 10 mag wlconimllar S 195 $ 575 
20 mog wJconllolor $1095 $ 735 

TALLGllASS, 25mig"'k. ~mtg~, intl . - $3160 

FLOPPY DISK DRIVES 

$109 
s 89 

~· \~'"""''" 
,~v 

Full Heighl 
Half Height 

OTHER HARDWARE 
UST COIA:1I' 

PRICE PRICE 

AST, 

SixPak Plus, 64K $259 
SixPtk 1'111$, ?561<, $/PICC +$N/ $ SSS S 295 
SixP k Pl•s. 3&4K, SIPIOC +$N1 $ 895 S 32.9 
Pr~ Gtapl11cs Carel wlpafa. 64K S 399 $ 299 
Mllan1age• Multi!. Bd. lar AT, 12SIC $ 595 S 445 
00 Pho 11 , SIPJCC $ 215 S 169 
110 Plus 11. SIP!CCIG S 265 S 225 
Pon Kits - ser, para, Cf game, ea.. $ 50 S 35 

COMX, 

EoonoRAM" Plus. 384K 
board, S/P/CC/G Fastrek $265 

EooooAAM•. M 384K board $ 295 s 195 

HAUPPAGE (HCW), 8087 Chip s 175 s 125 
110117 Math Palo (Ch!p & sollw_) s 295 s 235 

HAYES, Mach II Joyslick I 45 $ Z9 
Mad> Il l (PC or Jr.I S !6 S JS 

HERCULES. Color C.rd "'ipaf•. s 245 $ 159 
Mono Gropllk:s Card S•!l9S305 

KENSINGTON, MastMJlloce• S 140 S 99 
KEY TAONIC, KS5151, Sid. KoybOanl S 255 S 179 
KOAlA, Spead Koy SoNwart S 100 S 63 

Spead Koy $y$1em [Tab w/ sol1W] S 200 S 115 
Koala Pad w/PC D~illn S 1!i0 S 85 

MAYNARD, SANO STAR SERIES 
Full Una I STOCK CALL 
Mlllllfunc:llon (6) ~d 89 $ 79 
M•"'"'Y C.Sd no RAM S 122 $ 89 
Floppy COOt. Cillcl f~ 3 lllOduleS) $ 265 s 195 
HJrd 01$1< 11F Modula I 4!19 $ J.59 
Sodo! Pon Module s 95 s 79 
F>ota °' Clod< C111. 1-. ,.., s 59 S 49 

MICROSOFT, MOUM (IOI PC] S 19~ $ 115 
s.riaJ Mouse S 19S $ 115 

MOUSE SYSTEMS. PC Mouse l Paint S 220 $ 135 

OTHER HARDWARE 
Ll$T OOl8l'I 

PRICE PR<CI: 
PARADISE, Modlllat GrJpnles C-316 s :)95 s 21!S 

PMdlll Ot $8rial Pell, o.\. SiS S 65 
PERSYST, 

PC/Mono Board, "fpafll po" S Z50 S 195 
PCICoD Graphics Bd ~ pen & IF S 2•4 S 176 

OUADRAM , 

Quadboard 64K. ., 384K. Sit'ICCIG $239 
Qu;Jd"""rd. no RAM, e:tJ>ll11d 10 384K s 29S s 225 
Ovadboord 256K, 10 364K, SIP/CC $ 675 s 269 
O.,•dboard, 384K (lull), SIPICCJG S 795 S 295 
O.,adboard 11, no RAM , to 256K $ 2915 S 215 
0..1dboard II, $4 K, 10 2S6K, 2SICC $ 395 S 265 
Ovadboard II. 2561<. 2SICC 
O..ad 512 + 64K wl5e~I pon 
Ovl - I. board, 4 COIOIS 
Upgrade Ouadcolor I to II ki1 
0..•d...,.,, board, Mono, SIP/CC 
Ouod 3278 
Quadnel VI 
Quadnot IX 
Ou1olink 
Quadsprir.1 

TALLTRCE, J RAM II Boord 
TG ~RODUCTS , J<lystJcl( 
TITAN, 128>C PC Acoo:lm:a1or 

WICO, S""'rtboud Kovboard 

* * FOR YOUR PC-JR * * 
HAYES, Mocfl IJI Joyslick $ !>5 s 3S 
KEY TRONIC, KB5151 Jr_ Keybo•rd S 255 S 179 

Numeric Keypad S 100 $ T1 
KOAlA, Touch Talllol IOI JI. $ 125 S 75 
MICROSOFT, Sooslef 128K wJMouse $ 495 $ 329 
MOUSE S\'STEMS, - w/tel1Wal1 S 195 S 125 
OUADRA.M, Expansion Chassis $ 69l!i S 5-40 

Momoiy Expansion Boord t28K S 275 S 215 
llAOORE , ~·- Chassis S 69S S 449 

1281< Expansion lloord S 2:75 $ 169 
TECMAR, Jr_ Caplaln S 39!i S 2&5 

S 595 $ 395 
s 325 S 245 
$ 295 S 195 
S 275 S 199 
S 3'15 S 269 
SH95 S 1050 
$1!195 $1545 
$2295 $1745 
s •95 s 31!S 
S 645 S 495 

s 219 s 165 
$30$22 
$795 $609 

s 400 s 279 

~~~~~~~'l\ 

* 256K * 
CHIP KIT 

$59 
9 each, 4256 ~hips 

15011$ 

* 64K * 
CHIP KIT 

$10 
9 each. ~164 clllps 

90 o.., wa111n1y by us 


* 128K * 
CHIP KIT 

$75 
9 eacll, 4128 chips 

Pig9)badlo!AT 


ComX 
EconoRAM Plus'" 

$265 
3B4K Multifunction RAM Board 
- Ilk& AST SixPald'lus" with game port 
F~trak• RAM Ol•k and Spooler Sof1war<1 

SIPICCIG. 1 Year Llm~od Warr.,,,ty. 
(Fucr&lil kN' up 10 3&4.M,), 

EconoRAM'~ 384K 
Single Fuction Board 

$195 
W1lti fastral<" , Fully Compallble 


WOrh on DOS 1-1 , 2.0 or 2.1 

Pr!OH and tvlilabilily subj«l 10 tllange. Call. 


CASH·n-CA RRY COMPUTER STO RES, INC. OUR REFERENCES: CALL
Rc:1;1.il 5 ;J le-s onl~ Store price~ 111.y "'lry. We h.8119 bee.n in computera and el&Ctronlca (800) 547-1289SA.N Flt/\NO CO - SSO W'i:sh ng lon SUC!ci (.a1 M o n tgo m ttry, siRCe 1958, a computet dealer .since 1978 and ln

OP'fMJ'•t\" th~· Pyr~mld). ln li;rJ l.ar1e 80 to Hi'ghvt.•.ary 480; t~Jc t• In Oregon: 800) 451 ·5151 503 62Q.9!1ncompu1er mall CM'd&r si neo·1980. Ban.~ 1&-1 l n.•at. , W.l!ihln itmn Si11ee-1 ~ :i.: 1 1 . CALL (415) ~8l-621':Z. stale Ban.k. (503) 643--4678. Wo belong 10 1hePOltTl...4.NO. OltECON - At Pi11k 217. Til:Md ill Int r.s ctlo n QUESTIONS OROER OESK HOURS Cl'lamber o' Comm&100 (500) ~s.s,.11 . end Oi<aet-~u.. (500) 620.9878 Moo-Fri 6a.m to ~m (POl)MarkellBQ A.ssoclaOon: cal Ou:n and Bradstreiot0~~t7WJ[ a_:dl~i"2~~.l~~?3Jti . 2:~t1~~~ ~eock>. tn ""ill' 11 ~u are a subsctlbor. Raci;pktn1 or OREGON IOOMf . 5.0DJ'W pl't;JTJ ~wday 10am IO 4pm ~POT} 
BUSrNESS MAOAZINE'11 t984 £n1e-1ptlse Award. ~r!';~~~~ ~~1~e:~:i~~·~~~,J!~u~~~1s.~~!)HJ1~rj'6.40S NO SALES TAX Woekdoys Only !i *"' 111<1 ii 9 am 11 Hn YMI 

http:Rc:1;1.il
http:OIGfT.Al
http:GEi.i.EA
http:WARNE.fl
http:S.perC.Vc
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Declarative

Languages 


PROlDG GOES TO WORK 

&y Clara Y. Cuadrado a"d 
Jofrn L. Cuadrado ....•· ......... . • . . 1 5 I 

LOGIC PROGRAMMING 

by Robert Kowalski ........ . .. .... .. . 16 1 

D ECLARATIVE L ANGUAGES: A N O VERVIEW 

by Sc1sa11 Eimi&acf1 and Chris Sadler ..... 18 1 

P ROGRAM TRA.NSFORMATlON 

&y Johll Dariingl.on . . . _. . . . ....... ... 201 


FUNCTIONAL PROGRAMMING U SING FP 
by Peter G. Harriso11 and 
Hessmn Khosfmeviwi . _ .... .. . ....... 219 


A HOPE T UTORIAL 

by Roger Baile~ . . __.. . ..•..... . . .. . 235 

THE THEME OF TH IS ISSUE is a programming paradigm called declarative 
programming. which offers a new look at computing. The major goals of 
declarative programming are to provide structurally transparent languages. 
so programs can be verified and optimized mechanistically. and to facilitate 
the implementation of multiple-instruction. multiple-data parallelism in the 
coming generation of parallel-processing computers. The way that declarative 
languages attempt to achieve these goa ls is by separating the task that the 
program is to perform from the way that the computer is to do it That is. 
unlike imperative programming languages. declarative languages do not 
specify the flow of control but only the flow of data in a program. 

Declarative languages did not grab the attention of most programmers until 
the Japanese chose to use Prolog as the programming language for their Fifth 
Generation Computer Systems [FGCS) project. While that project appears now 
to be mired in bureaucratic difficu lties. the interest it sparked in Prolog lives 
on. We begin the theme with an article on Prolog by Clara and John Cuadrado. 
They present a brief introduction to the language. take a look at what the 
FGCS project hoped to achieve. and provide an overview of the hardware and 
software available t at is taking Prolog beyond the development stage into 
the rea lm of fin ished and viable commercial products. 

ext. Robert Kowalski discusses why logic programming is such an attrac
tive development tool in the first place. As you may know. Dr. Kowalski was 
one of the originators of Prolog and has been a major force in the refinement 
of logic programming to its current high state of sophistication. 

The rest of the issue concentrates on declarative-language developments 
that are not yet polished commercial products. To begin. Chris Sadler and 
I briefly out line the declarative-language enterprise and present sample pro
grams in each of the better-known declarative languages. 

Next. John Darlington explains program transformation. a method of op
timization that seeks to ultimately provide a purely computer-generated op
t imization . As Dr Darl ington details in his article. that ideal is not yet at hand . 
However. substantial progress in that direction has already been made. 

lohn Backus introduced the syntax of FP in his famous 1977 Turing Award 
lecture. Peter Harrison and Hessam Khoshnevisan detail the current state of 
development of FP in their article. They include a number of programming 
examples that communicate the flavor of this much-discussed but seldom
seen language. 

Fina lly. Roger Bailey provides an in-depth tutorial on the Hope language. 
Of course. the only way to evaluate a language is by using it. To allow you 
to get your hands on Hope. Imperial College's Victor Wu has written a Hope 
interpreter that runs on MS-DOS machines and can be downloaded from 
BYTEnet Listings at (617) 861-9774 _ BYTEnet Listings also contains a public
domain vers ion of Prolog. made ava ilable by Automata Design Associates. 

-Susan Eisenbach 

AUGUSTl985 • SY TE 149 

http:Dariingl.on


------

Gold Hill Computers brings the language of 

Artificial Intelligence to Your Personal Computer. 

Why every Computer Professional 
should know COMMON LISP . 

You know how frustrat ing it is to 
deal wi th p rograms that are stupid and 
inflex ible like those bur ied in.side 
aucomaced bank teller mach ines and 
airline re ervation systems. You also 
know how frustra ting it is co engineer 
solutions to coday's informat ion. 
processing problems w ith languages 
designed mainly for num ber crunching. 
It doesn't have to be this W".l)'. 

Programs based on the id eas of 
Art itkial I ntelligence and implememed 
in Cm1MoN L1sP can be intelligent, flex
ible, and human-like. When you use 
COMMON LISP in combinatio n wi th 
artificial intelligence techniques, you 
w i ll be able to solve problems you 
could never solve before. Yo_u will be 
able to wri te powerful programs that 
can accommodate naive computer 
users who want intellig ible answers 
to quescions quick ly. 

The best way to ge t sran cd is to buy 
GOLDEN COMMON L1sr;· the fi rs t CoMMO 
LI SP for personal compmers. 

GOLDEN COMMOj LISP: 
The Al Tutor 

G LDE COMMON LISP makes it easy 
for you tO learn to use COMMON LI SP, on 
your personal computer, by yourself, 
ac your own pace. The an Marco Li sp 
Explo rer,· a l 000-framc interactive soft
w are slide show developed by Patr ick H. 
W inston and San Marco Associates, 
takes you through COMMON Lisp and 
exciting artificial intelligence appha 1
tions like expert systems, intelligent 
dam-access sysrcms, and natural 
language in ter faces. 

........ ' ... ... ., l 

G 0 L D H L L C 0 M 


G OLDEN C OMMON LISP: The 
Complete LISP Envirorunent 

The Got.DEN Co~IMON LtsP 
package includes: 
• 	 the GC Lisi' interpreter 
• 	 the GMAC: editor 
• 	 the San Marco Lt, P Explorer 
• 	 the O n-line Help system 
•	 LISP, 2nd edition by Winston 

and I-l o rn 
• 	 the COMMON l tsP Reference Manual 

by Steele 
• 	 the Got.DENCOMMON L1 sP scr's 

Manual 

GOLDE • OMMON Lr P: The 
Powertool for Personal Computing 

GotoioN COMMON L1sr is an exte nsive 
subset of COMMON L1sr, supporting more 
than 400 LISP p rimitives. Advanced 
features o f Gm.DEN CoMMON L ISP include 
co-routines for multi -La.">k ing, ma ros for 
code clari ty, streams for 1/0, closures 
for object-centered programming, 
and multiple -value-retu rning functions 
for cffici<.:ncy ' 

~ 


GOLDEN COMMON Li P requirc:s an 
IBM, PCXT, PC AT, or IOOo/o IBM PC 
co mpatible compurer w ith 512K hytcs 
o f memory and PC-DOS 2 .0 or higher. 
More memory is recom mended for 
applications deve lopment. 

ORDER GCL1~P TODAY using 
the coupon below. O r call our Sales 
Depan mcm at: 

617-492-2071 


~~~~~~~~~~


!cold rill Compu1ers- 
163 llarvard S1rcc1 

- ~s-S- j 
I 

Cambridge, MA 02139 

' 
Name: 	 I 
"'T~it 'c_____________ I 
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Org:inl:t.=Ui<)n 

Address 
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0 Enclosed is a c heck co Gold Ii ill 
Compu1ers forGCi.1w. 

0 Plc;L~i.: bi ll myO/\fasti.:rCarcl OVISA t-,ud. 

E:xpiralion D :uc 

. igna1urc 
Qu:1miry Dcscrip1 iu11 Unit Price Tor~ I Price 
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LISP 
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·101al Amount 1---~ 
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cliscounL~ for universil)":tffl li:11cd purch :iscrs. 
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PROLOG GOES 

TO WORI< 


BY CLARA Y. CUADRADO AND JOHN L. CUADRADO 

What Prolog is, who's using it. 
and why 

LOGIC PROGRAMMI G. simply put. 
is using symbolic logic as a program
ming language. 

Logic-programming languages are 
by nature declarative. They are fun
damentally different from the more 
traditional. imperative (or procedural) 
programming style. When we pro· 
gram in imperative languages (e.g .. 
FORTRAN. Pascal. Ada) . we are 
machine-oriented: We "prescribe .. the 
manner in which we want the com
puter to go about solving the prob
lem. i.e.. we explicitly specify the 
detailed flow of control necessary to 
carry out a given computation . In 
using logic programming to solve 
problems. we describe or "declare" 
the logical structure of the problems. 
!Editor's note: Robert Kowalski discusses some 
procedural aspects of Prolog in "Logic Pro· 
gramming" on page 16 1.1A typical logic 
program m lng statement may be 

smart(X) if reads(X, byte) 

for ··vou are smart if you read BYTE:· 
To further illustrate the difference 

between a declarative programming 
language such as Prolog and impera
tive languages. we have constructed 
a simple maze for a treasure hunt 

{figure IJ. The objective is to get 
through the maze. find the treasure. 
avoid the various dangers. and come 
out the other end. Let's approach this 
problem logically. 

First. we express the connectivity of 
the maze by simple facts like 

adjacent (cave_entrance.trol ls). 
adjacent (fountain.mermaid). 

1 ext we define a predicate. path 
(Here;There,Dangers.Trail). which is 
used to accumulate nodes (the loca
tions of interest) in a path going from 
Here to There and make the result 
available in Trail. The idea is very 
straightforward: We can get from Here 
to There if we can get from Here to 
some Intermediate location and then 
from the Intermediate location to 
There. 

In order to avoid going around in 
circles. we also specify that whenever 
we choose a new Intermediate loca
tion. it should not be one that we have 
already visited. 

Dangerous locations. such as those 
where bandits or trolls might be lurk
ing. are easily avoided: Whenever we 
choose a new Intermediate location. 
we check to see that it is not one of 

those that have been designated as 
dangerous. 

Listing I is a short Prolog program 
implementing these ideas. With the 
aid of the short comments provided 
(enclosed by /• ·~ . anyone can easily 
follow the logic without knowing the 
programming language itself. Notice 
that we simply specify wfiat the 
predicate path is supposed to ac
complish. and not now it should do it. 
The Prolog interpreter does it auto
matically through its unification and 
backtracking mechanisms. IEditor's 
note: Robert Kowalski's text box "Tfie Origins 
of Logic Programming" on page 192 discusses 
the concept of backtracking furlner.J 

Now. to achieve the same objective 
using an imperative language. we 
would have to specify an explicit flow 
of control for the path procedure. in· 
eluding the explicit control of the 

(co11fi"ued) 

Clara Y. Cuadrado a~d Jofin L. Cuadrado 
iocty Inc.. 10920 Oxford Court . Fairfax 
Station. VA 22039) botfi earned Pfl.D.s from 
tfle Universily of Illinois al Urbana
Champaign . Tney taugfit at the University 
of Maryland and Darlmoulfi College. respec
tively. and now run their own company 
developing Al systems. 
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depth-first traversal of the graph as 
represented by the maze. 

loGIC PROGRAMMING AND THE 
SOFT WARE CRISIS 
The distinction between the implicit. 
interpreter-supplied flow of control 
demonstrated in our simple Prolog 
program and the explicit. user
specified flow of control of imperative 
languages is not merely an aesthetic 
one. D. A. Turner. fo r instance. sug
gests that the fundamental cause of 

the software crisis is the imperative 
and machine-oriented nature of the 
programming languages being used 
{see reference l). 

At the risk of being digressive. we 
think it important to say a word or two 
here about the software crisis and its 
possible alleviation th rough declara
tive programming, if only to argue 
that declarative programming is not 
only good for the soul but may also 
be good for the pocketbook . 

Figure 2. showing the software and 

Listing l: A Prolog program ro traverse the maze jn figure l . 

1 · Prolog representatin of the reasure maze 'I 

adjacent(cave_entrance,lrolls). adjacent( oave_ entrance. lountain). 
adjacent(fountain, limbo) . adjacent(founlain.rood). 
adjaoent(lountain, bandits). adjacent(f ou nlain .mermaid). 
adjacent(bandits,treasure) . adjacent(bandits.exit). 
adjacenl(food.treasure). adjacent(trolls ,treasure). 
adjacenl(mermaid. exit) . adjaoent(treasure.ex1t). 

avoid((lrolls,bandilsJ). 1 • the places to stay away from • / ,. 
The following is a predicate lo display a path through the 
maze avoiding lhe Dangers and passing through the 1reasure room. 
To invoke it use: 

traverse(cave_entranoe.exit) . ., 
lraverse(Here,There) : 

avoid(Oangers), / · grab the list or places where not to go 
path(Here.There,Oangers,[Here]). 

/' see text for explanation ol the path predicate below ' I 

path(Here. Here. Dangers.Trail) 
member(treasure,Trail), r make sure we go by the lreasure room 'I 
reverse_ write(Trail), r print the trail starting with Here • 1 

path(From,To,Dangers,Trail) : 
( r choose an Intermediate location 'I 
adjaceot(F rom.Intermediate) 

adjacent(lntermediate,From) 
). 
not member(lntermediate,Dangers) , /' is it a dangerous place? • / 
nol member(lntermediate.Trail), r have we been there before? • t 
path(lnlermediate.To, Dangers,[lntermediatelTrail]). /" extend path ' / 

1· next, print a list in reverse order '/ 

reverse_ write([]). 
reverse_write((HeadlTail]) : 

reverse_write(Tail), 
nl, 
wrile(Head). 

member(X,[Xl_ J). 
member(X,(_ IYJ) : 

member(X.Y). 
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hardware costs as a proportion of 
tota l computer costs. has been 
flashed through projectors in con
ferences so many ti mes that it is a 
familiar sight to many. but the point 
it makes remains too powerful to ig
nore. It indicates that something is ter
ribly wrong with our conventional way 
of producing and maintaining soft
ware. 

The lack of referential transparency 
is demonstrated by the assignment 
statement: A variable can be given dif
ferent values at various locations in 
the program. thus overwriting the o ld 
values. As_ a result. the meaning of a 
var iable becomes position-depen
dent. making program verification 
and program transformations very dif
ficult. !Editor's riote: Joh11 Darling/on 
discusses these issues in greater detail in ··Pro
gram Transformation" on page 201.I Many 
of the transformations that are easi ly 
applicable to declarative languages 
are simply not available for imperative 
languages (reference 2). 

The verbosity of an imperative lan
guage like FORTRAN (the more 
modern ones like Pascal and Ada tend 
to be even worse) comes as a result 
of the need to specify each control 
path through the program in explicit 
detail. Then. after large programs 
have been written. it is very difficult 
to figure out what they do. partly 
because of the sheer volume of the 
code. partly because the problem
solving logic cannot be made trans
parent in this manner. 

Studies have shown that the 
amount of code a programmer pro
duces tends to be essentially constant 
regardless of the specific program
ming language used. It is obvious that 
the fewer lines of clearer code we use 
to accomplish a task. the better. And 
a logic-programming language seems 
to be the perfect candidate for getting 
more work out of fewer lines of code. 
We would like to offer a bit of per
sonal experience to document this 
point 

A few years ago. while working on 
various data-flow models for high
performance signal-processing sys
tems (reference 3) . we found it nec
essary at one point to write a 
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Figure I: The maze traversed by the Prolog program in listing I. 

simulator for one of the data-flow 
models. One weekend we wrote a 
specificat ion for the simulator. We 
used Ada as the program-description 
language (POL). and the whole thing 
came to around five pages of code. 
A colleague spent the next few weeks 
turning the PDL into a ru nning Ada 
program. using Telesoft Ada on the 
VAX . The fina l program was around 
50 pages long and ran reasonably 
wel l. 

Some mon ths later. we spent an 
other weekend on a similar task. but 
this time we used Prolog as the 
specification language. We had not 
looked at the Ada specificat ion for 
qu ite some time so everything was 
done from scratch. That is. it was not 
a matter of simply rewriting the Ada 
specification in Prolog.The new speci
fication in Prolog was also around five 
pages long. The difference was that 
this time the specification was the im
plementation. It ran the first time we 
tried it. and. much to our su rprise. it 
actually ran faster than the Ada ver· 
sion. It should be poin ted out here 

that this was not intended to be a con
trolled experiment. and the speed fac
tor is probably not very meaningful. 
given the state of Ada code genera
tors back in 1983 . On the other hand. 
the Prolog interpreter we were using 
at that time was the University of New 
Hampshi re's interpreter. developed by 
Jim Weiner. We have a feeling that. 
even if we could use a very advanced 
Ada code generator. we would prob
ably still come out ahead using Quin
tus Prolog on the VAX today. We 
haven't tried it. 

THE FGCS PROJECT 
AND LOGIC PROGRAMMING 
Now that we are on the topic of prac
tica lity. we shou ld mention the 
Japanese connection . Only a few 
years ago. not too many people knew 
about logic programming. Then the 
Japanese announced that they had 
chosen logic programm ing and Pro
log for their ambitious. long-term. na
tionwide effort known as the Fifth 
Generation Computer Systems (FGCSJ 
Pro ject. 

COST 

1970 TIME 

Figure 2: A qualitative 9rap(1 of 
software and ftardwa re cost trends. 

Among the expressed objectives of 
the FGCS project is the development 
of fast. intell igent computer systems 
with the following capabili t ies : 
human-like decision making and 
learning. na tural language and voice 
110 (input/output). automatic program 
generat ion. and distributed process
ing. 

The project has since been dubbed 
the "computer sc ience Pearl Harbor." 
but at the time the greatest su rprise 
to many was the Japanese commit
ment to Prolog and logic program
ming. Since then. many people have 
studied logic programming in earnest. 
Some of us have even turned evangel
ical about it. 

We wi ll not debate whether. as 
Kowalski maintains. the Japanese are 
more objective and insightful and 
therefore were able to see before the 
rest of the world that logic program
ming was "the right way to go" (refer
ence 4J. There are less controversial 
ways to enter the subject. Figure 3. 
borrowed from Moto-Oka (reference 
5). represents a conceptual diagram 
of a fifth-generation computer system 
from the programming standpoint. 

In the FGCS pro ject. logic program
ming is env isioned as the link be
tween the fields of software engineer
ing. database systems. computer arch
itecture. and knowledge engineering. 
It is to be used for problem specifica
tion and transformation. unifying 
functional programming and rela
tional databases. developing single
assign ment languages. and construct

(canli1111edJ 
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Some new Prolog 


implementations provide 
a much--needed 

module facility. 

ing rule-based expert systems and 
natural-language processors. 

The FGCS project has had a tremen
dous effect in spurring new research 
and development in computer 
science in the United States. not only 
in academia and in government but 
in commercial establishments as well. 
An indication of the impact that logic 
programming is making on the U.S. 
computer industry is that a LISP 
stronghold like Symbolics Inc. is now 
offering a Prolog compiler for its 3600 
series or LISP machines. In the follow
ing sections. we wi ll discuss some re
cent developments in logic program
ming that are particular ly encour

aging. including the increasing avail 
ability of Prolog interpreters and com
pilers. the development of metalevel 
facilities. and high-performance Pro· 
log mach ine d velopment. 

BRAVE NEW WORLD 
One of the things that held back the 
spread of Prolog in the United States 
was the lack of good implementations 
for many of the commercial ly avail
able mach ines. Recently. however. the 
situation has changed radically. There 
are now excel lent implementations. 
both interpreters and compilers. that 
are available. It is now possible to ob
tain very respectable Prolog systems 
that will run on anyth ing from per
sonal computers to workstations to 
superminis to mainframes. The por
tability problems appear to be solv
ing themselves. with the Edinburgh 
DEC-JO syntax rapidly becoming a de 
facto standard. On the PC side. several 
companies. including Logicware and 
Expert Systems International. are of
fering integrated Prolog development 

environments. The code developed 
under these PC-hosted systems is 
directly transportable to these com
panies· Prolog systems running on 
superminis like the VAX. 

One problem with Prolog has been 
the fact tha t. when developing an ap
pl ication. we are forced to write the 
whole thing as one giant. flat pro
gram. Some of the new implementa
tions are now providing a module 
faci lity that greatly enhances the 
software-engineering appea l of the 
language. 

From the point of view of many ap
plications programmers. what is really 
needed is a facil ity like the ··demo" 
predicate proposed by Bowen and 
Kowalski (reference 6). Their basic 
idea is to be able to have any number 
of " theories" active at any one tim e. 
When attempting to prove a goal. we 
specify not only the goal to be proved 
but also the theory under which the 
goal is to be proved. This facility 
allows us to maintain incomplete and 

(coririimed) 

Figure 3: A co11ceptual diagram of a fifth -generation computer system. Reprinted with pem1 issio11 from Fifth Generation 
Computer Systems. T Molo-Oka . ed. (New York : Elsevier. 1982 . page 29) . 
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NOW! FULL SIZE, FULL FEATURE, LETTER QUALITY AT ONLY $353 


·rf you have been searching for a letter 
quality printer you have probably found 
the flood of claims and counterclaims to 
be a real roadblock in your search. Not 
long ago we were in the same Position. 
We tried to determine which daisy wheel 
printer had all the features our 
customers wanted, yet would not set 
them back a month's salary. Recently 
several manufacturers have introduced 
machines that had features we were 
seaching for. After a thorough assess
ment, we eliminated one model after the 
other for lack of one feature or another 
until we only had one le~. 
THE RESULTS ARE IN 

We found the printer which has all the 
features anyone could want. The winner 
is the Aprotek Daisy 1120, a real heavy
duty workhorse printing at 20 characters 
per second. The manufacturer i Olympic 
Co. Ltd., a highly respected Japanese firm. 
FEATURES GALORE 

This printer has it all. To start with, it 
has a front panel Pitch Selector button 
with indicators which allows 10, 12, 15 
characters per inch (CP[) or 
Proportional Spacing. There is a Select 
(Online) button (with indicator) and a 
Line Feed button. You can also set Top
of-Fonn or Form Feed with the touch of 
the TOF button. Other front panel in· 
dicators include Power and Alarm. 

To load a sheet of paper, simply place 
it in the feed slot and pull the paper bail 
lever. PRESTO! The paper feeds automati
cally to a 1 inch top margin and the car
riage aligns to the selected left margin. 
In this manner, each page can have iden
tical margins automatically. You can con
tinue to compute while the 
Daisy 1120 is 

printing. The built in 2K buffer frees up 
your computer while printing a page or 
two allowing you to go to your next job. 

To really put your printer to work, the 
Cut heel Feeder option is great for 
automatic printing of Lhose long jobs. 
Al o available is the adjustable Tractor 
Feed option. Compare our option prices! 
Best of all the Daisy 1120 is quiet: only 
57 dB-A (compare with an average of 
62-65 dB-A for others). 
COMPLETE COMPATIBILITY 

The Daisy 1120 uses industry standard 
Diablo«i compatible printwheels. cores 
of typeface styles are available at most 
computer or stationary stores. You can 
pop in a 10, 12, 15 pitch or proportional 
printwheel and use paper as wide as 14". 
At 15 CPI you can print 165 
columns-great for spreadsheets. 

The Daisy 1120 uses the Diablo 
Hytype U® standard ribbon cartridges. 
Again universally available. 

Not only is the hardware completely 
compatible, the control codes recognized 
by the Daisy 1120 are Diablo 630® 
compatible (industry standard). You can 
take advantage of all the great features 
of word processing packages like 
Wordstar , pfs: Write , Microsoft 
Word" and most others which allow you 
to automatically use superscripts, 
subscripts, automatic underlining, bold· 
face (shadow printing) and doublestrike. 

The printer has a set of rear switches 
which allow the use of standard ASCU as 
well as foreign character printwheels. 
Page length can be set to 8, 11 , 12, or 
15". The Daisy 1120 can also be switch
ed to add automatic line feed if required. 

THE BEST PART 
When shopping for a daisy wheel 

printer with all these features (if you 
could find one), you could expect to pay 
$600 or $700 dollars. The options would 
add much more. ol now/ We have done 
our homework. We can now offer this 
printer for only $353. Order yours todayl 
NO RISK OFFER 

Try the Daisy 1120 for 2 weeks. If you 
are not satisfied for ANY reason we will 
refund the fu ll price- promptly. A full 
I-year parts and labor warranty is 
included. 
THE BOTTOM LINE 
Aprotek Daisy 1120 (0rder#ll20) $353 
w/standard Centronics parallel interface 
and 2K buffer. 
Options 
Auto Cut Sheet Feeder (#1110) $188 
Tractor Feed (#1112) $77 
Accessories 
8' Cable for IBM PC and compatibles 
(#1103) $26 
Interface with cable: •Tl·99/4A (#106) $66 
• Apple II or Ile (#1 104) $76 
• All Commodore {except Pet) (#1105) S44 
• All Atari (#1107) $66 
Shipping Is Sll-UPS continental USA. If you are in 
a hul'l')', UPS Blue or Air Parcel Post (second day 
alrl is S25. Canada. Alaska, M '-ico and Hawaii are 
$30 (air). Other foreign Is $60 (air). California 
residents add 69' tax. Prices are cash prices-VISA 
and MIC add 3% to total. We ship promptly on 
money orders. cashier's checks, and clwge cart!$. 
Allow 14-day clearing for d!fcks. No C.0 .0.'s. Pa)" 
ment In US dollars only. 
TO ORDER ONLY CALL TOLL FREE 
(800) 962-5800 USA (S-8 PST) 
(800) 962-3800 CALIF. 
Or send payment to address below: 

Technical lnfonnation & Customer 
Service: (805) 987-2454 <8-5 PST> 


Dealer Inquiries Invited 

C) 1985 APROTEK. All iWill raerved. 

Trldemlllu: Dlablo, H"1118 D, mo.Xerox 
Corp; Wontac.-Mlavplo CoJP~ Pf'S. w-e Pllblllhll1IColp.; Mlausoft 

WonWlbGIOft Colp~ Applet, D, 
IJe.ADole ~. lac.;-J8M PCIBM Calp.;
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even inconsistent theories about an 
object of interest It provides us with 
a very attractive mechan ism for the 
implementation of nonmonotonic fea 
tures. 

Recently, Ken Bowen has made sub· 
stantial progress in implementing 
these ideas (reference 7). Whi le add
ing new faci lit ies to standard Prolog. 

he has pa instakingly avoided straying 
outs ide the realm of logic. This is an 
important consideration: It is relative
ly straightforward to "enha nce" a Pro
log system by introd ucing ex tra
logica l feat ures such as state· 
dependent fea tures and user-con 
trolled agendas. The problem is that 
by prov id ing these things we destroy 

For quite some time we've been 
making terminals and monitors for 

some of the world 's best known, most 
re liable and best sell ing computer 

systems. And we're proud of it ! We 're 
happy that our level of quality has 

become an accepted industry standard; 
that in almost every ins tance we've 

been able to exceed specifications with-

Tatung Terminals and Moni tors 
an outstanding value. 
Now you can buy Tatung Terminals 
and Monitors with our name right up 
front. Compatible with all popular 
systems. With superior reso lut ion, 
operational flexib il ity and day·in·day· 
out rel iabil ity. But, even more 
important to you, is that Tatung 

out exceeding cost requ irementsli'i\Terminals .and Monitors are now 
And we're delighted the quality of priced to make them the most 

our CRT imagery has made ~ exceptional va lue you can buy. 

aTUNG 

For complele Informat ion cal l to ll free: 1-800-421-2929. In Californ ia, ca ll (213) 979-7055. 
TATUNG COMPANY OF AMERICA. INC., 2850 El Presidio, Long Beach, Californi a 9081 0. 

the well-understood logica l founda 
tions upon which logic programm ing 
is based. As such. the fea tures that 
make logic programming attractive in 
the fi rst place qu ickly become inap· 
plicable 

Over the past few years a group of 
researchers in the Computer Science 
Division o f the Universi ty of Califor· 
nia at Berkeley. headed by Al Despain 
and Yale Patt have been investigating 
the design and implementation of 
very high performance archi tectures 
to support a mixture of numerical and 
symbolic compu tations. After looking 
at va rious declarative languages such 
as John Backus's FP. they decided tha t 
logic programm ing o ffe red the best 
avenue to pursue their goals. 

Armed with an extraordinary knowl 
edge of compute r architecture. they 
launched their Prolog Machine (PLM) 
project. using the work of Tick and 
Wa rren (re ference 8) as a starting 
point. A Prolog compiler targeted to 
the PLM instruction set was wri tten . 
Th is compiler. with numerous recent 
improvements. performs some of the 
most ambit ious data-rlow analyses 
ever attempted for Prolog programs. 

The PLM hardware is current ly im
plemented as three wire-wrapped 
boards and runs as an attached pro· 
cessor on the NCR/3 2. At the time of 
this wri ting. most of the hardware has 
been debugged and all the microcode 
has been checked out . The timings 
predicted by the simu lator appear to 
be very realistic. and the system run· 
ning on the NCR bus is capable of 
supporting 305.000 LIPS (logic in· 
ferences per second). With a different 
high-performance bus designed by 
the Berkeley group. the system will 
support 42 5.000 LI PS (reference 9) . 
These numbers are almost an order 
o f magnitude better than anything 
available until very recently. 

Wh ile we are on performance. we 
have been to ld that the Symbolics 
Prolog will be able to achieve around 
100.000 LI PS (reference 10) when all 
the microcode support is in place and 
the system has been ca reful ly opti· 
mi zed. We are cu rrently using a beta· 
test version of it and like the fact that 

1co11!fm1ed1 
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BASF QUALIMETRIC'M FLEXYDISKS: 
A GUARANTEED LIFETIME OF 
OUTSTANDING PERFORMANCE. 

BASF Qualimetric FlexyDisks feature a unique lifetime warranty,* firm 
assurance that the vital information you enteron BASF FlexyDisks today 
will be secure and unchanged tomorrow. Key to this extraordinary 
warranted performance is the BASF Qualimetric standard ... 
a totally new set of criteria against which all other 
magnetic media will be judged. 

You can countonBASFFlexyDisks because the Qualimetric 
standard reflects a continuing BASF commitment to 
perfection in magnetic media. One example is the 
unique two-piece liner in our FlexyDisk jacket. This 
BASF feature traps damaging debris away from 
the disk's surface and creates extra space in the 
head access area for optimum media-head 
alignment. The result is a guaranteed 
lifetime ofoutstanding performance. 

For information security that 
bridges the gap between today 
and tomorrow, look for the 
distinctive BASF package with 
the Qualimetric seal. Call 
800-343-4600 for the name 
ofyour nearest supplier. 

Inquiry )I 

*Contact BASF for warranty details. 
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COMPILERA FULL c$49flS 

FOR 

The Eco·C88 C compi ler is seHing o new stondord for price ond 
performor>ee. Compore Eco·CBB 's performonce to con1pilers 
cos1irlg up lo 10 times os much: 

Sei ve Fib Defref Matrix 

Eco-CBS Rel. 2.20, 011 IBM PC with 2 floppy dis~s. 256K . 

Benchmorks from Feb., 1985 Computer Language. 


Eco-CBB includeSo 
• All operator< ond do1o types [except bit fietdsl 
• Error messages in English with poge numbe rs tho t relerern:e 

rhe C Programming Guide - o reo l plus if you 're just gell ing 

storied in C. 

• Over 170 library lune lions, inc luding colorond tronscenden tols 
• New library functions for treating memory os o file 
• User ·se lectoble ASM or OBJ oulpul ~ no ossernbler required} 
• 8087 support with 8087 sensed ot runtime 
• cc and "mini-moke ·· for eosy compiles (wilh source) 
• Fost, efficien t code for oil IBM-PC. XT , AT and cornpotiblcs 

using MSDOS 2.1 or later . 

• Complete users monuol 


II ordered wi1h the compiler, the C lib ra ry source code (exclud

ing 1ronscenden1ols) is $10.00 ond the ISAM file ho,,dlcr (os 

published in the C Programmer's Library, Oue Carpi i11 OBJ 

lormo1 is on oddilionol $1 5.00. Please odd $4.00 for shipping 

ond handling . To order, coll or wrile' 


• Ecosoft Inc. 
6413 N. College Avenue 
lndiooopoli<, IN 46220 
(317) 255.6476 • 8:30- 4:30 

fco-C (Ecosol r), MSOOS (M;crosotr l. UNIX (Be ll lol>sJ. CPIM 1o;g••<•I ~csccrd1J, Z80 jlologl. 8086, 8087, 8088 ttnocll. 

Safeguard your computer system 
with the essential peripheral . .. 

Perma Power®Power Commander™ 
Computer Power Control Center 

When valuable equipment and irreplaceable data are on the firing line, it makes sense 
to protect them from the dangers lurking in the power line. Trust the Power Commander"' 
Computer Power Control Center to guard your sensitive circuitry from voltage spikes 
and surges, while giving you fingertip control of your computer and four periphera ls. 

• Prevents data loss and physical damage 

from switching and lightning-induced 

transient voltage surges 


•Provides 	 both common-mode and 

normal-mode surge suppression 


• Reduces line noise from RFl/EMI inter

ference 


• Positive Shutdown Mechanism• pre

vents operalion of unprotected equipment 


• Performance specified to IEEE Std. 587 

(Category A) 


• U.L. listed 
•FULL FIVE-YEAR WARRANTY 

See the new Power Commandel'"- along 

with the full line of Perma Power Surge 

Suppressors and Sockets Plus'" Multiple 

Outlet Strips-at computer stores and 

office supply dealers nationwide. 

•palent pending 
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Execute 12.1 sec. 43 .1 sec. 13.7 sec. 21 .3 sec. 

Code Size 7782 7754 777'2 9120 

Compile -link 76 Sec. 77 Sec. 77 Sec. 92 Sec . 
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P£RMA POWER.

Erectron1cs inc. 

5615 West Howard Avenue· Chicago. Illinois 60648 
Telephone (312) 647-9414 
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PRACTICAL PROLOG 


the en tire Symbolics mach ine devel
opment env ironment is available. For 
people who are already fam il iar with 
the Symbolics machine. it probably 
offers the best commercially ava ilable 
facilities for developing Prolog ap
plications at the present time. 

The world of logic programming is 
rapidly expanding. There are currently 
ongoing projects. ranging from expert 
systems to image processing. that will 
produce very large systems written 
entirely in Prolog. Logic programming 
has won lots of supporters in this 
country in a short period. and the 
future looks bright. • 
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VTERM. THE FASTEST WAY 


TOTHEVAX™ 


AND BACK. 


VTERM 11 ANDVTERM/4010: FORVTIOO AND TEKTRONIX"' 
4010 EM1JLA'.I10N, AND THE SOME. 

More and more people make the trip every clay. Often several 
times. They're off to the VAX for a session or a file , then back 10 
PC-DOS. 

That's why we wrote VTERM- Lhe fastest, most advanced 
communications program for PC users who communicate with 

VAXes, and other minis or mainframes. 
Of course, VTERM starts with everything you'd 

rontx expect from state-of-the-art terminal emulation 
software. Like full kc board emulation . Macros. 

Disk capture. nlintited setup fJlcs. Printer support. True plug 
compatibili ty, so you can run any VTlOO or 1ektronb: 4Dl0 pro
gram right from your PC keyboard. 

MAKE YOUR PC FLY. 
But then VTERM goes beyond everything else on the market. 

With a llotkey 1hat insla.ntly toggles be1ween host and DOS ses
sions while preserving your terminal screen and communica
lions link. Thal means you can run host and local programs aJ-

With VTER.M , there's nothing w get in your way or slow 
yo u down. It 's easy to use, yet packed with time-saving features . 
Like backscrolling, which redisplays up to 80 scrolled -off 
screens. And horizontal scrolling, which emulates 132-column 
display. (Of course, VTERM provides true 132-colunm display 
with an optional video board.) 

KERMIT FILE TRA SFER AND MORE. 

VTERM delivers the most powerful file transfer system 
availahle wi1h any general communications package. You 
get four error-correcting protocob including XMODEM and 
Kermit, the emerging micro -to -m;tinframe standard from 
Columbia niversity. 

And you also get VTRANS, a remarkably easy-to-use file 
lr.:msfer syskm lhat transmit~ 

comes wi1h 
UNIX and 

VMS, RSTS /E, 

any fil e under 
local or hos1 control. It even 
ready-to -run host software for 
three DEC operating systems 
and RSX11-M/M +. 

So why W<L~tc time? Call Coefficient 
most simultaneously. And bcrnuse VTERM is written in assembly Systems Corp. to order your copy 

language, you get full lluoughpur at %00 baud. Coefficient ofVTERM today. 

Coefficicnl Syste111s (~1rporarion , <ii I f1roadway , .\'ew York. New York IOU!l , (212) 777-(1707, Ext. 216 
ff.J 198), ~ffiden' Systems Corp . T\t -.i_;;1lifii~ m:inub1.-iun·r's tr.1ck1na.rk 
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Elk Grove Village, IL 60007 
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D·E·C·L·A·R·A·T· 1-V·E L·A·N ·G·U·A·G·E·S 


LOGIC 

PROGRAMMING 


BY ROBERT KOWALSKI 

Prolog can be used as either a declarative 
or a procedural programming language 

LOGIC PROGRAMMING is based 
upon attempts begun in the early 
19 50s to mechanize the proof of 
mathematical theorems by means of 
computer. Those attempts were only 
partially successful. However. the 
early 1970s brought the discovery 
that computation is a special case of 
mechanical. logical deduction . The 
key to this discovery was the develop· 
ment of mechanical theorem provers 
that use logic to prove theorems by 
means of backward reasoning. 

Simple backward reasoning was not 
powerful enough to prove significant 
theorems of mathematics. However. 
applied to sentences of the form 
"conclusion if conditions:· it behaves 
like procedure invocation . Such back
ward reasoning is the basis of both 
logic programming and the computer 
language Prolog. 

Backward reasoning has two main 
uses. First. a problem solver can auto
matically add it to knowledge ex
pressed in logic to obtain machine
executable procedures. This allows us 
to use logic as a purely declarative lan
guage in which we express knowledge 
without worrying about how to use it. 
In addition. we can explicitly use 
backward reasoning to control the 

reduction of problems to subprob
lems. This allows us to use logic as a 
purely procedural programming 
language. 

LOGIC AS A 
DECLARATIVE LANGUAGE 
The following is probably the most 
familiar of all examples of logical rea
soning. It shows how backward rea 
soning turns declarative statements 
into procedures. 

All humans are mortal. 
Socrates is human. 

We can express the two English 
sentences more formally. each with a 
single conclusion and several-or pos
sibly no- conditions. The first 
sentence. for example. has one con· 
clusion. x is mortal. and one condi
tion. x is human. where the variable 
x stands for any individual. The sec· 
ond sentence has the same structure: 
It. too. has a conclusion. Socrates is 
human. and a trivial. vacuous condi· 
tion . Together. these sentences have 
the same conclusion-conditions form : 

xis mortal 

if x is human. 


Socrates is human 

if nothing. 


You can express a surprising amount 
of knowledge in this simple form. We 
call sentences expressed in the 
conclusion-conditions form "Horn 
clauses" in honor of logician Alfred 
Horn. who studied their logical 
properties. 

Backward reasoning turns knowl
edge expressed as Horn clauses into 
procedures. The very first sentence 
above. in particular. becomes a pro
cedure that. given x such as Socrates . 
reduces the problem of showing that 
x is mortal to the subproblem of 
showing x is human. 

In general. backward reasoning 
works backward from the conclusion 
of a sentence having the form "con
clusion if conditions" and reduces 
problems that match the conclusion 
to subproblems corresponding to the 
conditions. 

Even the sentence "Socrates is 
human" can be used as a procedure. 
to show "Socrates is human" by doing 
nothing. It solves problems directly. 
reducing them to no further subprob

1wnti11ued) 

Robert Kowalski is professor of computational 
logic and ftead of the logic programming group 
at Imperial College. 180 Queen's Gate. Lon
don SW7 2BZ. England. 
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LOGIC PROGRAMMING 


!ems. Tuken together. we have the two 
procedures 

To show x is mortal. 

show x is human. 


To show Socrates is human. 

do nothing. 


But the same declarative knowledge 
can give us other procedures. If. in
stead of showing that Socrates is 
human. we want to find an individual 
who is mortal. then. using the fi rst 
sentence. we get a procedure that 
finds mortals by fi nding humans. 
Using the second sentence. we get a 
procedure that finds humans by let
ting the individual be Socrates. Tu ken 
together. we have the procedures 

To find x which is mortal. 

fi nd x wh ich is human. 


To find x which is human. 

let x be Socrates. 

We obta in the new procedures from 

the same knowledge by the same 
genera l method of backward reason· 
ing. Moreover. backward reasoni ng 
itself is su fficiently mechanica l that we 
can implement it on a computer. 

LOGIC AS A 
PROCEDURAL LANGUAGE 
A programmer can also use backward 
reasoning deli bera tely to con trol the 
reduction of problems to subprob
lems. Suppose. for example. I want to 
find somethi ng to sell to a customer. 
f ohn. I can try to solve the problem 
by reducing it to subproblems. The 
first thing I might do is try to find out 
what John does for a li ving. Then I 
might try to find something that John 
can use for his occupation . To find 
something to sell to lohn. first I'd find 
out what fohn does (e.g .. gives lec
tures. watches fi lms. wri tes programs). 
then find something that lohn could 
use for his work (e.g .. an overhead 

---------------------------~ 

ULTIMATE PLACE FOR YOUR COMPUTER 

SOFTWARE AND COMPONENTS 


LOOK WHO WE SELL TO 

Hughes Aircraft 

Northrop 

Rockwell International 

IBM 

Price Waterhouse 

TRW 

Plus Many More 

Call today for our quote 
TOLL FREE OUTSIDE CALIF. 

1-800-423-6326 

AND WHAT WE SELL 


Lotus 1·2·3 

dBASE Ill 


Hayes 12008 

Microsoft 


Epson 

Okidata 

Anchor 


Orchid Technology 

Paradise 


Plus Many More . . . 


You'll be glad you did! 
IN CALIFORNIA 

(213) 827-1851 

SOFTWARE GALORE, INC. 

4079 GLENCOE AVENUE • MARINA DEL REY. CALIFORNIA 90292 

projector for giv ing lectures. a tele
vision fo r watching films. Prolog fo r 
writi ng programs) . Having solved the 
two subproblems. I have found some
thing I can now try to sell to lohn. 
namely an overhead projector. a tele
vision. or Prolog. 

We can analyze the procedure as 
backward reasoning applied to knowl
edge expressed in conclusion-condi
tions form: 

x is sellable to y 

if y has occupation z 

and x can be used for z. 


Prolog. for example. will use this 
knowledge as a procedure to solve 
subproblems in the order in which the 
condit ions are written. first finding 
customers· occupations. then finding 
goods that can be used fo r such oc
cu pations. Prol og programmers. 
therefore. can control the order in 
which the computer solves subprob
Jems by controlling the order in which 
they write those subproblems. 

Thus. not only can we use logic 
purely declaratively. but we can use 
it purely procedura lly In between 
these two extremes is a spectrum of 
uses. In many expert systems. for ex
ample. the programmer determines 
the general problem-reduction stru c
tures. but the " inference engine" 
makes its own lower-level problem
solving decisions. Our rule for sell ing 
goods to customers. for example. can 
be regarded as the beginning of a 
salesman's simple expert system. 

For the sake of efficiency. Prolog 
uses a simple prob lem-so lving 
strategy. It solves subproblems in the 
order in which the programmer has 
written them and also tries different 
ways of solving a subproblem in the 
order in which the programmer has 
written the conc lusion-cond itions 
rules. As a consequence. we can im 
plement Prolog comparatively effi
cien tly and control its behavior easi 
ly. The disadvantage is that if you use 
Prolog purely declaratively. the ar
bitrary order in which you write con 
ditions and rules may not be ap
propriate for all problems 

Consider. for example. using the 
(co11rim1rdJ 
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How many long unproductive hours 

have you spem " in line" for your simula
tion? Well , no more. MICROCAP and 
M ICROLOGIC can put you on line by 
rurning your PC into a productive and 
cosr- effecr ive engineering workstation. 

Both of these.: sophisticated engineering 
tools provide you w ith quick and efficient 
solution:; to your imulation problems. 
And here's how. 

MICROCAP: 

Your Analog Solution 


MICROCAP is an interactive analog 
circuit drawing and si mulati on system. 
It allows you to sketch a circu it diagram 
right on the CRT screen, then run an AC, 
DC, or Transient analysis. While pro
vid ing you with libraries for defined 
models ofbipolar and MOS devices, 
Opamps, t ransformers, diodes, and much 
more, J'vHCRO AP also includes fearures 
not even found in SPICE. 

M lCROCAP II lets you be even more 
productive. As an advanced version, it 
employs sparse matrix techniques fo r 
faster simulation speed and larger net

"Typlcri l MICl?OCAP 1iw1sie111 A ll'11ysfs'" 

works. In addition, you get even more 
advanced device models, worst case capa
bilities, temperature stepping, Fourier 
analysis, and macro capabili ty. 

MICROLOGIC: 

Your Digital Solution 


MICROLOGIC provides you with a 
si milar interactive drawing and ;mal ysis 
environment for digital work. Using 
standard PC hardwar e, you can create 
logic diagrams of up to 9 pages with each 
conra.in ing up to 200 gates. T he system 
automatically creates die netlist required 
for a timing si mulation ;md will handle 
networks of up to 1800 gates. It provides 
you with l ibraries for 36 user-defined 
basic gate types, 36 darn channels of 256 
bits each, 10 user-defined clock wave· 
forms, and up to 50 m acros in each nel 
work. MlCROLOGIC produces. 
high-resolution timing diagrams showing 
selected waveforms and associated 
delays, glitches, and . pikes-just like the 
real thing. 

"1)'/1icaf M!CROLOG/C Diagram .• 

Reviewers Love 
These Solutions 

Regarding MICROC/\P . _. "A h ighly 
recommended analog design program" 
(PC Tech Jou.ma! 3/84). "A valuable tc>ol 
for circuit designer ·" (Personal Software 
Magazine ll /83). 

Regarding MlCROLOGIC ... "An effi
cient design system that doe what it is 
supposed to do at a reasonable pric '' 
(Byte 4/84). 

M IC:HOCJ\P a.nd MICHOLoc;1c: a.rc 
'" '"i l"hk fu r the Apple 11 (Mk). 1BM PC 

( I 28k). and I IP- 150 coniputtTS :iml p rketl 

at S4 7 5 anti S4 50 r<:spccti\'c:ly. Demo 

versions :ire avallahlc.: for 575. 


MIC:ROC:AP II;,, :ivai lahlc for 1hc 

Maci ntosh, IBM PC(256k). and Hl'- 150 

systems :rnd is prk:cd :1 1 S895 . Demo 

ve rsions arc :1vailablc fu r SIOO. 


Demo pri..:cs arc crnlitctl IO tht" 

ptm:il ,L•t: price o( the ac1ual S)'Stcm . 


Now, to get on Une, call or write today! 

Spectrum Software 
102 l S. Wolfe Road, Dept. B 

Sunnyvale, CA 94087 
(408) 738 ·4 387 
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salesman·s rule to find customers for 
Prolog. If you use Prolog itself to solve 
the problem. it tack les subproblems 
in the o rder in which you have writ
ten them. first fi nding pairs of poten
tia l customers and their occupations. 
then showing that Prolog can be used 
for such occupations. This is not an 
appropriate order in which to tackle 
the subproblems. In general. although 
the same procedures may be appro
priate for solving a wide range of 
problems. for the sake of efficiency. 
the strategy used to solve subprob
lems may need to be sensitive to the 
orm of the problem to be solved. 

In this particular case. a problem 
solver should first find out what ac· 
tivities Prolog can be used for and 
then find out who engages in those 
activities. Once users know they ca n 
use Prolog for implemen ting specifi
cations. prototypes. expert systems. 
and da tabases. they can find some
one who is engaged in those activi 
ties (e.g.. software engineers imple
ment specifications and prototypes. 
engineers of all kinds implement ex 
pert systems. data-processing profes
sionals implemen t databases). There
fore. software engineers. engineers of 
all kinds. and data-processing staffs 
are potential customers for Prolog. 

This example shows that you can 
solve subproblems in any sequence 
Indeed. for the sake of efficiency. you 
may need different sequences for dif
ferent problems. Database-query lan
guages. for example. use query op
tirn izers to determine the order in 
which to solve subproblems. 

Much current research in logic pro
gramming is devoted to developing 
more intelligent problem solvers and 
to explo iting the possibili ties of 
tackling subproblems in parallel. If the 
lapanese Fi~h Generation Project suc
ceeds in its aims. computers of the 
future will consist of communities of 
problem solvers working in parallel on 
subproblems generated by proce
dures expressed in logical form. 

BACKWARD VS. FORWARD 
REASONING 
Backward reasoning. which links logic 
with computation . is not taught in 
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(x) is a noun phrase 
1f x is a name. 

John is a name. 
Mary is a name. 
(x y) is a noun phrase 

if x is an article 
and y is a noun. 

a is an article. 
the is an article. 
girl is a noun. 
boy is a noun. 
(x) 	is a verb phrase 

1f x is an intransitive verb. 
(x Iy) is a verb phrase 

if x is a transitive verb 
and y is a noun phrase. 

dreams is an intransitive verb. 
likes is a ransitive verb. 

Figure I : Emmples of rules defining tfie 
concepts of noun p(1rase and ver& pfirase. 

conventional logic books. Conven
tional logic teaches us to reason for
ward. in the same manner that mathe· 
matics teaches us to demonstrate 
proofs: We start with axioms. defini
tions. and previously proved 
theorems. and. as if by magic. in the 
last step we derive the theorem to be 
proved. Rather than give a mathe· 
matical example. we can illustrate the 
difference between forward and back
ward reasoning with an example from 
natura l-language parsing. The rule 

x is a sentence 

if x is list y followed by list i 


and !I is a noun phrase 

and z is a verb phrase 


describes one way that a list of words 
x can be interpreted as a sentence. 
Thus. the list of words !the boy likes 
the girl) is a sentence. because (the 
boy~ is a noun phrase and !likes the 
girl) is a verb phrase. We can use the 
rule co reason forward as well as back
ward. 

Suppose we are given a list of words 
and we want to show that we can in· 
erpret the list as a sentence. If we use 
the rule to reason forward. then we 
find a noun phrase and a verb phrase. 
put them together. and conclude that 
we have a sentence. whether or not 
that sentence is the list of words with 
which we began. 

In order to use the rule that defines 
the concept of sentence (whether for
ward or backward). we need o ther 
rules to define the concepts of noun 
phrase and verb phrase. (For the sake 
or simplicity. lers ignore the definition 
of what it means for a list x to be a 
list !I followed by a list z.l (See figure 
I.) Here we have used a variant or the 
micro-PROLOG SIMPLE notation. 
which was developed at Imperial Col
lege in London. England. for teaching 
logic as a computer language for 
ch ildren. Variables such as x. IJ . and 
z in different rules are actually dif· 
ferent. even though they may look the 
same. We use parentheses for list 
notation: 

! ) stands for the empty list 
(x) 	 stands for the list with one 

element .'( 
(x IJ) stands for the list with two 

elements. x followed by 1:1 

lxi!ll 	 stands for the list with first 
element x followed by list IJ 

Given an appropriate definition of the 
relationship ··x is list y followed by list 
z." Prolog can use the rules to test lists 
of words for grammatical correctness. 
For example. 

(a boy dreams] is a sentence? 
Yes 

(a boy dreams a girl) is a sentence? 
No 

It can even use the same ru les to 
generate sentences: 

x is a sentence? 
x = (Mary dreams) 
x - (Mary likes Mary) 
x .. (Mary likes John) 
x ~ (Mary likes the girl) 
etc. 

Thus. for example. to show that (a boy 
dreams) is a sentence. Prolog first 
splits the list into consecutive sublists. 
tries to show that the first sublist is a 
noun phrase. and then tries to show 
that the second sublist is a verb 
phrase. If at any stage it fails to solve 
a subproblem. it backtracks and tries 
a different way of solving the most re
cent. previously considered subprob
lem. In this case. it first splits the ini 

1w111i1111ed! 
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The Sider"·, 10MB hard disk 

Decisions, deci ions. First you had to 
choose between Apple and lB~I. i'\o\ you 
have to decide which hard disk sub y tem 
to pun:hase-and they all seem about the 
same. !3111 are tbeJ? 

First Class Peripherals can make you r 
hard disk decision a lot easier. Because 
whether you use an Apple II + or lie ... or 
IBM PC• or XT.. .we offer a Sider JO MB 
hard disk subsystem just right for all you r 
storage needs. 

The most reliable, affordable 
10 MB hard disk on the market 

The Sider fe-,mires state-of-the-art Win 
chester disk technology. Di rect booting 
without noppies. elf-contained power sup
ply. And compatibility with the most pop
ular Apple or IBM oftware. 

In addition the ider is plug and 
play. Everything you need for qu ick, easy 
installation is included: cable, host adapter, 
software and manual. 

Built to last by Xebec 

The icier ha won 111,·e review for it 

• Must rOfl tain h~ nl disk RO.ii . 

from First Class Peripherals 
performance and re liabilit y. That 's he
caase it' manufactured exclusi\•ely for 
first Class Periph •rn ls by Xebec, the in 
du ·u-y"s leadi ng manufoctu M of computer 
disk drives and controllers. And it' sold 
direct to you. so there a1 • no dealers or 
distr ibutors to hike up the cost. 

Full guarantee and 
free tech hotline 

You can choose your Apple or I BM Sider 
with confidence. imply order and u. c you r 
Sider for 1- days. If you're not IOO% 
satisfied. retu rn it for a fu ll refund. Keep it, 
and you'll enjoy a fu ll one-year lim ited 
warranty ... plu access to ou r toll-f1 •e hot

0 Yes please ~end me the Sider. including JO megabyte hard disk drive. ho, 1adapter card, 
;1lllc, rumplel<' in s 1 :1ll:uion sof111~1 re a nd dorunwmat ion for my: 0 Apple II+ or li e 0 IBM PC or XT 

I prefer to pay as follows : 
D I \ ·c enclosed my check or money nrdcr for 

• (lC)5 *(s-95 • for 111.\1-compar ible Sidcl') plu ~ Nr1111 11 


, I~ shippinp. and h;ind li11g. payablr tu first 

Class Pcriphcr.ils. 


0 	Ple:1sr hill rhc fo l lo\\'ini: credit card accounr 
fo r . 695* (s-95• for 111~1 - compa tihlc Sider) City
plus SI5 shipping ;ind lrnndling: 

0 \' ISA 0 MaswrC:Hd D AmC'r ic.1n Expr<•ss Stfile 	 lip 

line, shou ld you e\'er ha\'e a technical or 
service quest ion. 

It's easy to order your Sider 

The Sider is priced at just 695 for the 
Apple model ... 95 for the IB~I. T!Jll/'s 
b1111dreds ofdollars less tba11 ll'hat J'Olt'rl 
expect to /Jtl)' for tbe comptll'nble "big 
name" models. To order use the coupon 
below ... or for faster service, order h 
phone using\ isa, MasterCard or American 
Express. Call toll-free: 

1800 538-1307 

Extension 701 

Gm/ # /;'.r/J. /){I/(' 7ete/1bo111• ( 11re11 code) 

Mail to: First Class Peripherals 
.\'fg1111/ IIrt'3579 Highway 50 East , Carson City. NV 89701 	 3579 Highway 50 East, Carson Ciry. l' 89701 
• Re<idrms of CA. !\\" anil l'A , pl"" " odd • pprt~>mw s• I<" "" · WI 
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Available, Reliable, 
Affordable Solutions 
for Computerization 

little Board'"'/ 186 .. $499 c~~k~> 

S1n91e Board 16-Bit Computer 


with SCSI/ PLUS " Bus 


• Data and rile comp<itib le with IBM PC 
• Three times the COMPUTING POWER of a PC 
• Boots PC-005 2.10, 3.00 
• Runs most MS-DOS sen enc software 
• Mounts directly to a 5· 1I 4 inch disk drive 
• Includes: 8 MHZ 80186 CPU, 128K or 512K 

RAM, 16K· 128K EPROM, 2 RS232C Serial 
Ports, Centrontcs Prin ter Pon, Floppy Disk 
Controller, SCSI/PLUS• Multi-Master bus for: 
hard disk I networking 1 110 expansion 

• Available With 512K RAM 

Little Board'../ PLUS . . . $349 
Smsle Board 64K CP/ M Computer 

with SCSI/PLUS'" Bus 

Same as L1tue Board/ 186 e><.cept : 
• 4 MHZ ZBOA (8-b1t) CPU • 64K RAM, 
4K to 16K £PROM • CP/M 2.2 included 

Little Board '" tor:~1~a1) now $289 
same as Ll !Ue Board/ PLUS 
except no SCSI, 4K EPROM 

Bookshelf"·' Series 
Cost Effective, Comp<ict, Versatile 

computer systems 

Choice of li ttle Board 
CPUs, 1 or 2 floppy drives 
( 48 or 96 tp1 ); lOMB 
mternol hard disk option. 
6 Vt" high, 1v.- wide, 
1ow deep, 12•;. lbs. 

DISTRIBUTORS 

Ars-e:nllr'ltl-FolCtOrtdl, SA - -  - - - ....  - . l ·<41 ·0018 
AIJWallll·ASP MJcrocompute" ...... b13-SOO-Ob28 
Bel9•um-<entte Elecuonique Lempereut 041·23-4S-4l 
Carw:l.,..[)yn<Komp . ..•......... (604) 872·7737 
Oenmark·Oanb<t • .......... , . . . . . . 03·66-2;)-20 
En9land·Quont SyStems . . . . . . . . . . . . O1·~34·3 158 
Fmlond·Symm•tnc OY . )58·0 ·585·322 
F1ance·EGAL+ . . . . 1·.502· 1800 
1'1oel·.-Jpha l<rminols . . . . ..... . 03·491695 , 
SpaJ1hX<r110S lnlOrn><!UCO . . . . . . 3·593·0822 
Sw<d<n·A8 AKTA . . . . . . . 08·54·20·2(1 
USA. . • .. . .. .. .. .. .. CALI. AMPRO 

IBM" 0 •t9•Sttrtd tfOdtmark Ol Intl Bos. MlrCh 
MS-DOS rs d ft:S•S.terit:C1 tr&dt:mar'k of M1cto~ott. 
Z80A. is a n~s~s.te:rtd tradf::m&k or Z•log, Inc.. 
(P/ M •Sa regis te::n:d tn1dcffiltrk or D131t~I R.e:se:ilrch. 
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tial list into the trivial list ( ) followed 
by (a boy dreams) After failing to 
show that ( ) is a noun phrase. it back
tracks and splits the initial list into the 
list (a) followed by (boy dreams) After 
failing to show that (a) is a noun 
phrase. because (a) is not a name. Pro
log backtracks and splits the initial list 
into the list ta boyl followed by 
(dreams) It then shows that (a boy) is 
a noun phrase by showing "a" is an 
article and "boy·· is a noun . It then 
shows that (d reams) is a verb phrase 
by showing that ··dreams·· is an intran
sitive verb. In this way it succeeds in 
solving the initial problem by back
ward reasoning. 

It would be harder to describe how 
to use forward reason ing to search for 
a solution to the same problem . But 
It is comparatively easy to show how 
to use it to give a proof: 

"a·· ls an article and "boy·· is a noun. 
Therefore. [a boy) is a noun phrase. 
··dreams" is an intransitive verb. 
Therefore. (dreams) is a verb phrase. 
Therefore. (a boy dreams) is a 

sentence. 

This example shows how effective 
Pro log's simple problem-solving 
strategy can be. This is not always the 
case. however. because usually the 
order in which subproblems are 
tackled should be sensitive to the 
form of the problem being solved . 
Moreover. Prolog's autonomous 
mode of solving subproblems is not 
always very effective. 

INTERACTIVE PROBLEM SOLVING 
In many cases a collaborat ive. ma
ch ine-machine or man-machine prob
lem-solving effort is more appropri· 
ate. For this reason. Peter Hammond 
and Marek Sergot at Imperial College 
have implemented an ex tension of 
Prolog in Prolog itself that asks the 
user for help. This extension. APES 
(Augmen ted Prolog for Expert Sys
tems) . has been used for many appli 
cations not norma lly associated with 
expert systems. 

For example. given the problem 
"{Mary likes Bob) is a sentencer and 
our toy English grammar. Prolog. rea
soning backward. eventually reduces 

the problem to the subproblem "Bob 
is a namer which it cannot solve. At 
th is point. Prolog fails to solve the 
subproblem and eventually ter
minates in failure. Logically. however. 
there is no reason not to obtai n the 
knowledge needed to solve the prob
lem from the user. The user ca n solve 
the problem with "' Yes·· and the com
puter can store the knowledge for its 
own use on fu ture occasions. In this 
way the computer learns from the 
user. It becomes more knowledge
able. if not more intelligent. 

PARALLEL PROBLEM SOLVING 
Th is is an example of man-machine 
collaboration. Subproblems are 
solved sometimes by man. sometimes 
by machine. In general. it is more ef
ficient to collaborate with others. 
whether they are people or machines. 
than it is to solve problems on our 
own . 

The classical eight-queens problem 
illustrates the benefits of such col
laboration. The problem is to place 
eight queens on a chessboard in such 
a way that no queen can take another. 

Every well -educated computer 
scientist knows that you shouldn·t 
write a computer program to solve a 
problem before you have a clear idea 
what the problem is. You write a prob
lem definition-the program specifica
tion-before you write a solution-the 
program. Moreover. even computer 
scientists who do not support the use 
o f logic as a programming language 
appreciate the value of logic as a 
program-specification language. In 
the case of the eight-queens problem. 
we can use the conclusion-conditions 
form of logic to express the upper
most level of the program specifica
tion: 

x solves the eight-queens problem 
if x is an assignment of queens 
and x is safe. 

Given appropriate definitions of the 
"assignmen t" and "safe·· relations. a 
problem solver can turn the program 
specification into a procedure by ap
plying backward reasoning. However. 
Prolog's strategy of solving subprob

(co,,ri1111ed1 



weve beenac sed of 

breaking the speed limit. 


¥> 

SPEED 
LIMIT 

You Be 
The Judge. 

Until now, if you wanted true 
letter quality printing , you need
ed a daisywheel printer. Then 
you waited and waited while it 
plugged along at speeds of about 
55 cps. 

Now the waiting is over. Be
cause the Genicom 3320 dot 

matrix printer offers true letter 
quality printing at an incredible 
180 cps. It's the fastest impact 
letter quality printer available. 

And the Genicom 3320 offers 
full graphics capability ... impos
sible with a daisywheel. 

It also features up to 300 cps 
data processing, high through
put, heavy duty cycle printing, 

with most major PC software 
packages such as Lotus®, Word
star 2000® and Multimate . 

Call our Toll Free number for all 
the evidence. You 'll find Genicom 
has five other 3000 models for 
everything from color printing 
and bar codes to speeds up to 
400cps. 

quiet operation, and Hex dump 
diagnostics. 

Plus the 3320 comes standard 
with Diablo® 630 and I BM® PC 
Graphics protocols and works 

The Printers That MeanBusiness. 
Genicom Corporation , Dept. 315J. Waynesboro.VA22980. TOLL FREE 1-800-437-7468. In Virg inia. call 1-703-949-1170. 

Dwi~o· 1s 11 rngistereo lrac:lemark o1 Xe1ox. Cornoral!OR IBM' 11o • r~rf!crod lttJdomafk of ln1omt1Iion.al Bu1J1noss M..ach1nes Lotus · 1s a f1!91Ste.f9d triJdcmark ot l.Olui Ocwoloomonl 
'Wordlt~t 2000' '' a reg:istefed tr.1d~ oA Mk;.rOQfO lnlema••onal Corl)Ofi!Cion Mul11mate' 1sa rOfilts:ICfed trademark or MuUimale lnCernaoonal COrOOfatlOn 
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Matrix computation is one of the most powerful mathematicaltools available 
for understanding the world. Matrices arise naturally In such diverse 
disciplines as numerical analysis, statistics, control theory, signal process
ing.geophysics, economics, and operations research.What's exciting is that 
matrices provide abeautifully unified mathematical foundation. 

Fully Lomded:PC-MATLAB does eigenvalues, on paper. Finally you'll have a program 
linear-equation solution. least-squares, with a"modem" user in terface to sc ientil ic 
singular value decomposition , and almost and engineering computation! 
anything else you can th ink of to do with 
matrices. PC-MATLAB is also chock lull of Blazlngly Fa5t: Your PC's powerful numeric 
other analytical capabili ties including coprocessor is lully util ized for near mini
complex arithmetic, FFT's, digital filter computer performance. For example, it 
ing, and multivariate statistics. Altogether, takes only 1 second to mul tiply 20 x 20 
there are over 200 functions availaole. matrices and 2.9 seconds to invert them. 

A 1024 point FFT fi nishes in 2.8 seconds! 
Carefully lnlegrated: The precision 2-d and 
3-d graphics. data manipulation facili ties, Palnstaklngly Accura l1: The numerical algo
and extensibility features wil l meet all rithms have been prog rammed oy ieading 
your pro fessional analysis needs. experts in mathematical sollware. Inter

mediate calculations use extended 80-bit 
Easy·lo-use: This we guarantee. Matrix precision,exceeding the accuracy or many 
calculations are indicated to PC-MATLAB in mainlrames. Final results are IEEE stand
a manner not unlike how they are written ard 64 bit numeric forma l. 

The MathWorks, Inc. Call us for Information 
124 Foxwood Rd. on how to unleash the full potential 

Portola Valley, CA 94025 of matrix computation! 
415-851-7217 

lems sequentially in the order in 
which they are written is extremely in· 
efficient. Prolog wi ll alternatively 
generate complete assignments of all 
eight queens to the chessboard and 
test whether one queen can capture 
another. lf it needs to find all solu
tions. then it has to consider al l 88 

complete assignments. Even though 
this is extremely inefficient. it may still 
be useful for testing the specification . 

Prolog attempts to solve problems 
sequentially. one at a t ime in the 
order in which the user has written 
them. But other problem-solving 
strategies can also be employed. In 
the case of the eight-queens problem. 
we can employ two collaborating 
problem solvers working in parallel. 
One problem solver can generate as
signments and the other can test 
them fo r safety. The tester can test 
partial assignments before they are 
completed. If a partial assignment (of 

the fi rst two q ueens. for example) is 
unsafe. it can reject that partial assign· 
ment and thereby reject the ent ire 
family of al l its extensions. The 
generator can then backtrack and 
change the position of the queen that 
caused the part ial assignment to 
become unsafe. Executing the speci 
fication in th is way. we obtain the 
classical algorithmic solution. 

The algorithm is equivalent to the 
program you find laboriously en
coded in conventional programming 
languages and even more laborious
ly proved correct. By analyzing the 
algorithm as a part icular. collaborative 
problem-solv ing strategy applied to 
the program specification. we obtain 
an immediate. obvious proof of "pro
gram" correctness. The algorithm is 
correct because lt is the program 
specification executed in a correct
ness-preserving way. 

The natural-language understanding 

problem also exemplifies the advan
tages of parallel execution. Consider. 
for example. the top-level rule 

Sentence x has meaning !J 

if x has syntactic structure z 

and z has meaning li · 


Th is models the classica l decomposi
tion of the natural-language under
standing problem to the separate sub
problems of determining syntax and 
determin ing semantics. Prolog (and 
classica l approaches to language 
understanding) would solve the sub
problems separately, first generating 
syntactic. then semantic structures. 

But the two problems can also be 
solved collaboratively in parallel. One 
problem solver can generate syntac
t ic structures. and the other can test 
them for semantic content. The tester 
can test part ial syntactic structures 
and reiect them if they are meaning

(con!i1med) 
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Convert your IBM PC to full 
3278 emulation. And back 
it up with Quadram Quality. 

Now you can have all he 
features of the IBM PC (mass 
storage and periphera ls) plus 
he incredible power of a 

mainframe right at your 
desk. Introducing the new 
Quad3278 from Quad ram. 
The comple e system that 
makes your IBM PC emulate 
he 3278 Display Work 

Station at the touch of a key. 

The Quad3278 contains 
everything you need for con
vert ing your PC o total 3278 
emulation: ha dware. soft
ware and full documentation. 
So you·re quickly on-line: 
where the IBM mainframe 
sees you as just another 3278 
terminal. But thanks to 
Quadram. you're actually a 
high-performance. intelligen 
work station. 

And wi h Quad3278 no only 
do you retain all he "unctions 
o your PC but you can reco 
1gure your PC keyboard to 

personal taste. In addi ion. 
Quad3278 has its own high
speed microprocessor to keep 
your PC's microprocessor 
from being burdened with 
commun·ca ions responsibility. 
And i incorporates the 
32795 color mode to give 
you stunning color displays 
directly rom the mainframe. 

Make he connection from 
micro to mainframe. And 
back it up with Quadram 
Quality. Ask for 
Quad3278. Its 
he logical step 

for thefu ·ure. 
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The universal, super-efficient 

Lisp for PC-DOS, MS-DOS, 


CP/M-86 and CP/M-80 

systems. 


Wallz Usp is a very powerlul and complete 

implemenlation ol Lisp. It is similar to Franz (the 

Lisp running under Unix), and is substantially 

compalible with Maclisp and other mainlrame 

Lisps. 

( UI I ) In independent tests, Wiltz lisp
Ire ISi. was up to twenty(!) times faster 

than competing microcomplller Lisps. 

( Elsy to use ).The interpreter can direct ly
l__----·~. load program Illes created 
wilh any ASCII text editor. Full debugging and 
error handling fac-ilities are available at all times. 
No de~uggers to link or load. 

Practlcal. ) Random file access, binary !ile(
-----~- supporl . and extensive slnng 
operations make Wiltz Usp suitable lor general 
programming . A text·file dilference program and 

, other utilities are included in the package. 

Full lisp. ) Functions of type lambda (expr).(
-·---· nlambda (fexpr). lexpr, macro. 

Splicing and non·splicing charac ter macros. Foll 
suite ol mappers, iterators. etc. Long inlege.rs (up 
10 611 digits) . Fast list sorting using user defined 
comparison predicates. Built-in pretlyprinting and 
formatling lacililies. Over 250 functions in all . 

Flexible. )Transparent (yet programma~le)(......___,_ handling of undelined !unction 
relerencesallows large programs to reside partially 
on disk at run time. Optional automatic loading or 
inilializalion lile . User control over all aspec1s of 
lhe sys1em. Assembly language interface. 

1 

( Superbly documented ) ~ch aspec~ of lhe 
-----"-----·~. interpreter 1s des
cribed in detail. The 300+ page manual includes 
an exhallS1ive index and hundreds ol illustrative 
exam pfes. 

Order Wiitz Lllf now and receive free Oii' 

PROLOB lllllpr•
a.. """' Is a tiny (but vsy complete) Prolog
implementation written entlfely In Wiier U. In 
.	ad41tlon to the full source code. the package 
includes a 50 pege a.. manual. 
1S·bi1 versions require DOS 2.x °' CPI M·86 and 90K 

RAM (m0<e reconwne.nded) 
Z-80 version requires CP/M 
2.x or 3.x and 48K RAM 
miniml#TI. Wa llz U111 nm on. hundteds of diflerlffit com
puler models and is availab le 

. 
WALT'lltSP in all disk formats. 

SJ69*"
. 

·Manual only: '30 (refood 
able with order) Foreign oiders; add 1510f SUffat0 mail . 
•20 tor airmail. COO add 13. Apple CPIM. ha1d sector. 

and 3· lormats add 115. MC/V~ accepted.

l....;._I For 11111~11 IRlormJllon or to order call -="' 


1-800-LIP-4000 DEPT. 20 • 

e 1n Oregon and oulside USA call 1·503·6BMOOO 
15930 SW Colony PL, 

Portland, OR 97224 
0 ODE 
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less before the syntax generator 
wastes further effort on them . For ex
ample. the attempt to understand the 
candidate sentence (furious green 
ideas sleep while others workJ can be 
abandoned as soon as the syntactic 
analyzer has generated the noun 
phrase (furious green ideas} and the 
semantic analyzer has rejected it as 
meaningless. The argument for under
standing natura l language by execut
ing syntax generators and semantic 
analyzers cooperatively as producers/ 
consumers was a major component 
of Terry Winograd's celebrated Ph .D. 
thesis. Understanding Naturiil Language 
(London: Academic Press. 1972). 

Sever.al logic-programming lan
guages have the problem-solving 
facilities needed to run the eight· 
queens problem and the natural-lan
guage understanding problem in col· 
laborative. producer/consumer mode. 
IC-Prolog. developed by Keith Clark 
and Frank McCabe at Imperia l Col
lege. was the first of these languages. 
A more recent system. MU·Prolog. 
has been developed by Lee Naish at 
Melbourne University in Melbourne. 
Australia. IC-Prolog has also given rise 
to the more efficient programming
language executors Parlog. developed 
by Keith Clark and Steve Gregory at 
Imperial College, and Concurrent Pro
log. developed by Ehud Shapi ro at 
the Weizmann Institute. These Ian· 
guages are less powerful problem 
solvers than IC-Prolog but are more 
efficient for executing the kind of con· 
cu rrent processes needed for operat
ing-system applications. 

New computer architectures are be
ing developed specifically to exploit 
the possibility of parallel execution. 
The Japanese Fifth Generation Proj
ect. in particular. has as its main ob
jective the development of highly 
parallel computers that understand 
logic as their native language. The 
ALICE parallel-machine project. led 
by John Darlington at Imperial Col
lege. is pursuing similar objectives. 

EXECUTABLE SPECIFICATlONS 
ARE NOT ENOUGH 
The eight-queens and natural-lan
guage understanding problems illus

trate some of the potential improve· 
ments we can obtain by using se
quential instead of parallel execution. 
We should not be misled. however. 
into concluding that we can always 
obtain efficient algorithms by clever 
and more parallel ways of executing 
program specifications. The sorting 
problem is a counterexample. A 
problem solver can execute the top· 
level specification 

x is a sorted version of sequence y 
if x is a permutation of ~ 
and x is ordered 

in many different ways. but there 
seems to be no general execution 
strategy that converts the specifica· 
tion into an efficient algorithm . This 
is not to say. however. that we can
not express appropriate sorting algo
rithms in conclusion-<onditions form. 
Moreover. proving the correctness of 
such algorithms is much simpler than 
proving the correctness of conven
tiona1 programs. because logic pro
grams and logic specifications are ex
pressed in the same formalism. 

Thus. we must be prepared to use 
logic to express efficient algorithms 
as well as program specifications. But 
even when it is necessary for a pro· 
gram mer to express such algorithms. 
the benefits of more intelligent para I· 
lel execution can still be worthwhile. 

THE BRITISH NATIONALITY ACT 
So far we have concentrated on the 
different problem-solving strategies 
that are possible with backward rea· 
soning. But better problem-solving 
strategies are of use only if we can ex
press knowledge in a form to which 
we can apply such strategies. Work 
at Imperial College on the formaliza· 
tion of the British Nationality Act of 
1981 illustrates some of the power 
and limitations of the conclusion
conditions form that is required for 
backward reasoning. 

The first subsection 11 . 1) of the act 
states: " A person born in the United 
Kingdom after commencement (of 
the act) shall be a British citizen if at 
the time of birth his father or mother 
is (a) a British citizen or lb) settled in 
the United Kingdom." The English is 

170 BYT E • AUGUST 1985 

http:Sever.al
http:inlege.rs


LOGIC PROGRAMMING 


not as clear as it may seem . First of 
all . it doesn 't tell us when the in
dividual becomes a citizen. Second. 
it doesn 't tell us-what we discover 
later-that it matters whether you 're 
a citizen by this ru le or by another. 
For example. a child born outside the 
United Kingdom after commence
ment of the act is a British citizen by 
descent if at the time of birth his father 
or mother is a Brit ish citizen otherwise 
than by descent. The conclusion is 

not simply that you are a cit izen . but 
rather that you are a citizen by I . I .a 
or 2.1.b or some other rule. 

After several approx imations. we 
eventually discovered that the logic of 
this subsection of the law is this: 

x acquires British ci tizenship by 
(1.1.aJ on date y 
if x is born in the U. K. 
and x is born on date y 
and y is after commencement 

and z is parent of x 
and z is a British cit izen by won 

date y. 

This may seem ra ther tedious. but it 
needs to be if we are to be absolute· 
ly clear what the law really means. 
Also. it is necessary to formal ize ex
pl icit ly assumptions that are normal
ly taken for granted. For example: 

x is a Bri tish ci tizen by won date y 
(COii tj tr~ed) 
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if xacquires British citizenship by 
won date z 

and z is on or before w 
and x has not lost British citizen

ship between date z and 
date y. 

My colleagues at Imperial College 
under the direction of Marek Sergot 
have succeeded in translating a major 
portion of the act into a form execut
able by Prolog. They were able to im
plement a small but significant por
tion of the act within the confines of 
a small microcomputer. Using Aug
mented Prolog they developed a sys
tem that could be used interactively 
to determine British citizenship in a 
large number of frequently occu rring 
cases. It is remarkable that despite 
Prolog's simple problem-solving 
strategy and except for a few loops 
removed manually by program-trans
formation techniques. the rules ex
tracted declaratively from the act 
behave reasonably efficiently as a 
logic program. 

Our interest in the British Nationali
ty Act. however. was not to develop 
a running system but to study the 
problems of knowledge representa· 
tion . The British Nationality Act in
cludes constructs that a.re difficult to 
translate into conclusion-conditions 
form . Consider. for example. the 
following statement: 

A person is a citizen 
if . .. 
and his mother is a citizen 
or would have been a citizen 

if she were male. 

What we need to handle such state
ments is an ability not only to express 
know ledge about the world but also 
to express knowledge aboHl knowledge 
about the world. In this example we 
need to be able to refer to our knowl
edge about the world. imagine an 
alternate set of beliefs. and derive 
consequences from those alternative 
beliefs. Th is abi lity is called metalevel 
reasoning. 

We can also use meta level reason 
ing to analyze the meaning of sub
section (2) of the Brit ish Nationality 
Act: "A newborn infant who. after 
commencement. is found abandoned 
in the United Kingdom shal l. un less 
the contrary is shown. be deemed for 
the purposes of subsection (1). (aJ to 
have been born in the United King
dom after commencement and (b) to 
have been born to a parent who at 
the time of birth was a British citizen. 
or settled in the Un ited Kingdom:· 
Here. althol.lgh there are other com· 
pl ications. the really problematic 
phrase is "unless the contrary is 
shown:· The words "unless" and "con· 
trary" both involve negation. Ordinari
ly. two negations cancel one another 
out. This is not so in this case because 
the word "unless" has a metalevel 
connotation : .. un less p·· means "i f P 
cannot be proved:· It refers implicitly 
to the cu rrent state of knowledge and 
can lead to conclusions tha t need to 
be withdrawn if new knowledge 
becomes available. 

The metalevel reasoning associated 
with the word "unless" is called nega
tion by failure and was first proposed 
by Carl Hewitt as a feature of the pro
gramming language Planner. Several 
researchers have investigated its rela 
tionship with classical logic within a 
logic-programming framework. Keith 
Clark. in particular. has shown. under 
certain fa irl y natura l condit ions. that 
negation by fai lure is compatible with 
classical negation. Negation by failure 
has a very simple (if sometimes incor
rect) implementation in Prolog. using 
its extralogical featu res. 

Prolog also provides more general 
(extralogicalJ faci lities for metalevel 
reasoning. Although these fac ili ties 
are very powerful and very usefu l. 
they are not always consistent with 
classical logic. There is still a great 
deal of work necessary to incorporate 
correct and powerful metalevel rea
soning within practical logic-program
ming systems. Such systems would go 
a long way toward meeting both the 
crit ics of logic programming and the 
crit ics of logic. 

THE NEED FOR BELIEF REVISION 
Many psychologists believe that 
human bei ngs are not logica l. Certain 
schools of artificial intelligence also 
argue that logic is inadequate for rep
resenting knowledge and belief. They 
argue that logic is rigid and inflexible 
and that it requ ires human beings to 
be consistent and their knowledge to 
be complete. 

(w11ti1111edl 
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Tools That Make YourJob Easier 

For PCDOS/ MSDOS (2.0 and abovc/ 128K) •IBM PC/ Compacibles, PC}r., Tandy 1000/ 1200/ 2000, & others 


For CPMBO 2.2/ 3.0 (ZBO requircd/ 64K) • 8 " SSSD, Ka}pro 2/4, Osborne I SD/ DD, Apple JI, & others 


MIX EDITOR 

Programmable, Full/ Split 

Screen Text Processor 


Introductory 299 5 
Offer 

Great For All Languages 
A general purpose text 
processor, the MIX Editor is 
packed with features that make 
it useful with any language. It 
has auto indent for structured 
languages like Pascal or C. It has 
automatic line numbering for 
BASJ (255 character lines). It 
even has fill and justify for 
English. 

Split Screen 
You can split the screen 
horizontally or vertically and 
edit two files simultaneously. 

Custom Key Layouts 
Commands are mapped to keys 
just like WordStar. If you don't 
like the WordStar layout, it's 
easy to change it. Any key can be 
mapped to any conunand. You 
can also define a key to generate 
a sering of characters, great for 
entering keywords. 

Macro Commands 
ll1e MIX Editor aJJows a 
sequence of command<; to be 
executed with a single 
keystroke. You can define a 
complete editing operation and 
perform it at the touch of a key. 

Custom Setup Files 
Custom keyboard layouts and 
macro conunands can be saved 
in setup files. You can create a 
different setup file for each 
language you use. 

MSDOS Features 
Execute any DOS command or 
run another program from 
inside the editor. You can even 
enter DOS and then return to 
the editor by typing exit. 

MIX C COMPILER 

Full K&R Standard C Language 


Unix Compatible Function library 


Introductory 3 9 9 5 
Offer 

Comp ete & Standard 
MIX C is a complete and 
standard implementation of C 
as defined by Kernighan and 
Ritchje. Coupled with a nix 
compatible function library, it 
greatly enhances your ability to 
write porcable programs. 

The Best C Manual 
MIX C is complemented by a 
400 page m;muaJ that includes 
a tutorial. It explains all the 
various features of the c 
language. You may find it more 
helpful than many of the books 
written about C. 

Fast Development 
MIX C includes a fast single 
pass compiler and an equally 
fast linker. Both are executed 
with a simple one Linc 
comm;md. Together they make 
program development a quick 
and easy process. 

Fast Execution 
The programs developed with 
MIX C arc fast. For example, 
the often quoted prime 
number benchmark executes 
in a very respectable 1 7 
seconds on a standard IBM PC. 

Standard Functions 
Jn addition to the functions 
described by K&R, MIX C 
includes the more exotic 
functions like setjmp and 
Jongjmp. Source code is also 
included. 

Special Functions 
MIX C provide access to your 
machine's specific features 
through BOOS and BIOS 
functions. 'The CHAIN function 
lets you chain from one 
program to another. The 
MSDOS version even has one 
function that executes any DOS 
conunand string while another 
execuces programs and returns. 

Language Features 
• 	 Data Types: char, short, int, 

unsigned, long, float, double 
( MSDOS version performs 

BCD arithmetic on float and 
double-no roundoff errors) 

• 	 Data Classes: auto, static, 
exten1, register 

• 	 Struct, nion, Bit Fields 
( struct assignment 

supported) 


• 	 Typedef, InHiaJization 
• 	 All operators and macro 

commands are supported 

30 DAY MONEY BACK GUARANTEE 
Orders Only: Call Toll Free 1-800-523-9520, (Texas only 1-800-622-4070) 

MIX EdJmr _ S29.9S + sWpptng ($5 USA/$10 Fore ign) Texas residenis add 6% sales tax 

MIX C _ S39.9S +shipping ( SS USA/ S25 Foreign) Texis residents add 6% :Iles tax 

Visa_ MasterCard_ Card" ------------ Exp. D:uc -- 

COD_ a.eek_ Money Order_ Disk Fonnat ---------- 
Computer Opcr:ning S~tcm: MSDO _ PCDQS _ CPMBO 
N:une ________________ MDC 1116£.Anpaho 

Street_________________ 

icy/ State/Zip·------------- 

C-Ountrr---------------

Phone--------------- 
~··-"- PCOOS o undmwl<~ lllll ai®o>..-ollligll.ll 

Suir363 
Rldwdtoo, h 7~1 

software 
Dealer Inquiries Welcome

Call (214) 783-6001 

..,._,,,,_"_ 
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GIVE YOUR 
COMPUTER 

THE POWER OF 
SPEECH. 

LOGIC PROGRAMMING 


-------- ------------ - --------. together with " integrity constraints"' 

ln my opinion. the critics are mis
taken. The practical application of 
logic requ ires a framework within 
which new knowledge can be assimi
lated and beliefs can change. Such a 
framework for knowledge assimilation is 
completely compatible with logic and 
has many potential applications both 
jnside and outside computing. 

You alreadyown a 

computerthat can talk. 


Now let it. 

Now you can upgrade almost any personal computer 


and make it more powerful than ever, by giving it the power of speech. 


The Votrax Personal Speech System is the least 
expensive sophsticated voice synthesizer available toda)( 
The PSS's text- to~speech YOCabulary is wtualy trim1!ed, 
and you can define an exception WOl'd iable and custom· 
1ze your translations. So the PSScan sayjust about anytlwlg! 

lt>s a speech and sound specialist. 
The PSS can also mix speech and sourid effects or speech 
and mus1e. It contains rts own speaker. a progranvnable 
master dock, 256 progranvnable frecpencies. a program
mable speech rate for a more nai.ural rhythm, and 16 
p<ogrammabl amplitude lewis for incredible control of 
vJOrd emphasis. You can control the "Olume. Plus. ~ 
doesn't w: any of ycur- computer's valuable memory. 

It's computer friendly. 
Tiie PSS rs ..ibebevably easy to w:. It doesn't need an 
interface card fOf' most computers. 11 comes with standard 
~ aro par.illel ~Speed\ music. ard soond effects 
are as simple as pm ting out a document 

What do you do w ith a talking 
computer? 
There are countless practJc.al applications. Businesses may 
want the PSS lor spoken transmlSSK)I) of n lormalion. 
narrauon of displays, and product demor6tralion5' h 

makes verification of data input poill>le for the blind. 

It Gin be part of a burglar alarm system. 

Children can use the PSS as a study _,.,--
aid.And 1t ~s games come alive. 

speaking while you pla)( 7ldvz.r- - 

Whatever your computer can • 

clo. the PSS can help II do II better. at 11••·········~aCO$\ th3t makes ~ all worthwhile: ..,. 
only $395: cal (313) 583-9884 to hear an aaual \/OICe 
demoostraoon cl the PSS 

The maintenance of information in 
computer databases is perhaps the 
most obvious application. We can 
regard a rela tional database, for ex
ample. as a special case of a logic pro
gram, where all ru les have concl u
sions without any conditions. We can 
trea t the need to change information 
in a database as a special case of 

There's also the Type 'N Talk. 
I( you want a. less soptE!icated unit aro want Lo spend a 
little le$$. consider the Volfax Type N Talk (TNT} Its vocab
ulary 15 also limited only by what )'OIJ can type. It doesn't 
use any computer memory. n's compatible with most 
corrputers. and it's oriy $249.' just plug it 11'1 o your own 
speaker and go! 

For more information about the Personal Speech 
System or I.he Type N Talk, see your local computer 
retailer, call tol-rree or wnte: 

asslmllating new information. More
over. analyzing the deductive relation
ship between the new information 
and the current state of the database 
can assist the process of know ledge 
assimilation . 

Suppose. for example. that we have 
a database storing relationships be
tween parents and their children , 

that include the statement that no one 
has more than one father. Suppose 
the current state of the database con
tains a statement that Harry is father 
of John. Suppose an update adds new 
information that Fred is father of john. 
A conventional database system 
would reject the update. laying the 
blame for Inconsistency with the 
record of the second father. Fred. A 
more logical analysis of the derivation 
of contradiction. however. would rec
ognize that it is just as likely that the 
record of the first father. Harry. is in
correct. Indeed. it is even possible 
that the blame lies with the integrity 
constraint. Some people might have 
more than one fa ther- a natural father 
and a legal father. for example. Thus 
logic. far from forcing us to be rigid 
and unchanging in our beliefs. helps 
us to be more flex ible and to identify 
different ways we can change our 
beliefs. 

Logic programming blurs the con 
ventional distinction between data
bases and programs. It encourages in
cremental development of programs 
in a manner that is similar to database 
updates. Consider. for example. how 
we might extend our salesman's sim
ple expert system. We might update 
our ru les to include addit ional ways 
o f selling goods to pote ntial 
customers. Bob, for example. who is 
a compulsive buyer. will buy anything 
that is cheap. We can add an extra 
rule to deal with cases like Bob's: 

x is sellable to ~ 

if x is cheap 

and !:I is a compulsive buyer. 


Assimllation of the extra rule changes 
the knowledge base by extending the 
class of problems that ca"n be solved. 
On the other hand. the application of 

(co111i11ued) 
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LOGIC PROGRAMMING 

our original rule might result in incon
sistency. Suppose. for example. that 
we try to convince John that because 
he likes watching films and because 
a cinema is good for watching films. 
he ought to buy a cinema. We can in
terpret John's failure to be convinced 
as giving rise to the new knowledge 
that a cinema is not sellable to John. 
When assimilated into the knowledge 
base. this gives rise to inconsistency 
that should encourage us to recon
sider our ru les and in this case might 
suggest that we modify the original 
ru le by adding an extra condition: 

x is sellable to 1J 
if x can be used for z 
and y has occupation z 
and !I can afford x. 

The addition of the extra condition 
avoids the inconsistency while it 
preserves previously derived usefu l 
consequences of the original rule. 

You can also apply knowledge 
assimilation to storlj understanding. Given 
our current understanding of a story 
so far. a new sentence gives rise to 
new knowledge to be assimilated. A 
sentence can be ambiguous. however. 
Different interpretations of the same 
sentence may differ with respect to 
their deductive relationships to the 
current knowledge base. An incorrect 
interpretation. in particular. may give 
rise to an inconsistency. which can 
turn our attention to other interpreta
tions of the input sentences. We might 
even be motivated to consider other. 
more logica lly relevant interpreta
tions. if the current interpretation 
bears no logical relationship to the 
current knowledge base. The Lin
guistics Department at University Col
lege in London is investigating a 
similar. deductively oriented theory of 
natural- la nguage understanding 
based on Dierdre Wilson and Dan 
Sperber's Relevance Theory. 

We might even argue that the devel
opment of scientific theories can be 
regarded as an example of knowledge 
assimilation. ew hypotheses and 
reports of observations need to be 
assimilated into the current state of 
the theory. Does the new hypothesis 
imply that previous hypotheses were 
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special cases? Is the report of an 
observation already implied by the 
existing theory? Or is it inconsistent' 
If it is inconsistent. does the fault lie 
with the theory or with the report? 
The philosopher of science lmre 
Lakatos has argued that. if the theory 
is immature and undeveloped. then it 
is more reasonable to suspect the 
theory than the report. If the theory 
is mature. then it is more reasonable 
to suspect the report. In either case. 
logic can help us to identify different 
ways of restoring consistency. 

Such a theory of knowledge assimi· 
Jation and belief revision is necessary 
for the practical application of logic 
programming. Even Prolog provides 
crude but powerful primitives for ma
nipulating sentences and combining 
ordinary deduction with metalevel 
reasoning. These primitives can be 
and have been used for implementing 
simple but effective knowledge
assimilation systems. 

CONCWSION 
Logic programming combines the use 
of logic that is congenial to human 
thinking and logic that is sufficiently 
goal-oriented to be implemented by 
computer. It provides a general frame
work within which many widely differ· 
ing languages can be developed. lt 
gives scope to the development of 
both declarative and procedural com· 
puter languages as well as to sequen
tial and parallel implementations. Pro· 
log is the first and most important 
logic-programming language, and it 
provides a tan tali zing preview of the 
more powerful logic-programming 
languages of the future. • 
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D·E·C·L·A·R·A·T·I·V·E L·A·N·G·U·A·G·E·S 


DECLARATIVE 

LANGUAGES: 


AN OVERVIEW 

BY SUSAN EISENBACH AND CHRIS SADLER 

Why do we need another type 
of programming language? 

SOME PROGRAMM ING languages 
are designed to get the optimum per
formance out of the systems they run 
on regardless of the amount of time 
it takes to produce the program. 
Others are designed to enhance pro
grammer productivity. usually at the 
expense of efficient use of mach ine 
time. Some are special-purpose lan
guages designed to be applicable 
only to a restricted range of problems: 
others attempt a jack-of-all-trades ap
proach by offering features that can 
be applied to a variety of problems. 

Because of the expanding scope 
and complexi ty of problems tackled 
by computers. programming lan 
guages tend to exhibit something akin 
to evolutionary behav ior: Some be
come ex tinct. some adapt and sur
vive. and some new ones emerge. 
Underpinning this creation and adap· 
ation of programming languages 

have been refinements in our under
standing of problem solving and pro
gramming and changes in our con 
ception of language and machine in
telligence. These theoretical con
siderations have had the effect of 
founding famil ies of languages. Thus. 

most languages can trace their par· 
entage back to one or more original 
ideas. !See the "Development of Func
tional Languages·· text box on page 
182 I This article is about one such 
family. known as the declarative Ian· 
guages Highly rega rded in academic 
circles. declarative languages are 
problem-orien ted but curren tly inef
ficient computationally. The imminent 
fifth-genera tion hardware makes it 
look as though the declarat ive family 
may soon be entering its own era. 

HARDWARE PROBLEMS 
Virtually all curren tly available com· 
puters are architecturally equivalent 
to the first machines built in the 
1940s. One cen tra l processor is con· 
nected to a relatively large passive 
memory by a bus that is one word 
wide. Eventual ly. after much tuning of 
the software and several hardware up
grades. most systems become proces
sor-bound: the central processing unit 
isn· t fast enough to cope with the 
tasks it is supposed to perform. At 
this stage a new computer is normal· 
ly obtained. with the same basic ar
chitecture but faster components. 

Every breakthrough in hardware tech· 
nology leads to improvemen ts in 
speed. which raise the expectations 
of users that can be met only by 
another technological breakthrough. 
Things have reached the stage where 
not many turns are left through this 
cycle before we hit some natural bar· 
rier (e.g.. the speed of light) that closes 
off the line of development. 

One way out of this cul-de-sac lies 
in an examination of the just ificat ion 
behind the conventional machine 
architecture. The ratio between pro
cessor cost and memory cost used to 
be high since processors were expen
sive. requiring many boards of com
ponents. Today. this is no longer the 
case. Both processors and memory 
are made from the sa me technolo
gies-LSI (large-scale in tegration) and 
VLSI (very large scale integration) . 

~rn111i1iuedl 

Susan Eise11bacf1 is in the Department of 
Compi11i119. Imperial College. 180 011wi's 
Gate. London SW 7 2 BZ. E119/a11d. ((iris 
Sadler is in tf1e Department of Matfiematics. 
Stalislics. and Computing. Poly tedrnic of 
Norin L.o11don. Holloway Rd . London 7. 
Englt:md. 

AUCUSr 1985 • BYTE 181 



OVERVIEW 


Only the smallest microcomputer sys
tems don't have addltional special
purpose processors to deal with stor
age. 1/0 !input/output) peripherals. 
floating-point operations. and so on. 
But there is still only a single central 
processing unit. For applications that 
requ ire higher throughput. it makes 
sense to try to build machines out of 
networks of general-purpose pro
cessors. each of which can take a 

share of the processing load. 
Many current users who require 

substantial processing power have 
programs that contain large arrays of 
data. This is especially true in the 
areas of meteorology. oil exploration. 
and defense problems. Therefore. one 
kind of parallel machine consists of an 
array of processors that simultaneous
ly obey the same instructions. A high 
throughput can be achieved if the 

user's problem can be written to in
clude arrays whose elements all need 
the same operations performed on 
them. Another more flexible system 
consists of a pipeline of processors. 
each of which performs a portion of 
the calculation on each piece of data 
before passing its results on to the 
next processor down the line. Unfor
tunately. it is difficult to exploit this 

(COllliHuedJ 

THE DEVELOPMENT 

OF FUNCTIONAL LANGUAGES 


FOUNDATIONAL 
STUDIES 
192 4 	 Schonfinkel introduces combi

nations to remove the need for 
variables in logical formulae. 

1930 Curry develops the theory of 

pure combinatory logic. 


1932 Church introduces the lamb<la

calculus. 

1936 Kleene introduces recursion 
equations. 

1937 	 Turing shows the equivalence of 
the lambda-calculus and Turing 
machines as formal models of 
computation. 

1969 	 Scott introduces the first 
mathematical model of the 
lambda-calculus for use in 
Scott-Strachey denotational 
semantics. 

FUNCTIONAL 
LANGUAGES 
1960 	 McCarthy presents LISP. a lan

guage similar to the lambda
calculus designed for use in 
symbolic computation. 

1966 	 Landin introduces ISWIM. an 
expression-based language in· 
eluding a purely functional sub
system. 

J968 	 Evans introduces PAL, an 
expression-based language in· 
corporating lambda-notation 
and designed for use in teach
ing programming linguistics. 
Burstall and Popplestone in
troduce POP-2 . an imperative 
language that includes a func
tional subset based on the 
lambda<alculus. POP-2 is used 

1970 

1974 

1976 

197 7 

1978 

1980 

1984 

extensively by the British arti

ficial-intelligence community. 

Reynolds creates the language 

GEDA KEN. which is based on 

the lamb<la-calc\llus and in

troduces the functional ap

proach to data structures. 

Burstall and Darlington develop 

NPL. 	a first-order functional 

language that uses Kleene 

recursion equations and incor

porates relative set abstraction. 

It was used in their program

transformation work. 

Turner introduces SASL. a pure

ly functional language used ex

tensively in teach ing. 

Hankin and Sharp introduce 

CAIOLE. a purely functional 

language designed for use in 

the programming of data-flow 

systems. 

Backus gives the ACM Turing 

Award lecture and presents FP. 

a functional language incor· 

porating powerful program 

rorming operators. 

Bursta ll and coworkers intro

duce Hope. a strong poly

morphically typed functional 

language with data-abstraction 

facil it ies. 

Milner and coworkers introduce 

ML. the language used to con

struct proofs in LCF. 

Turner introduces KRC. a func

tiona I language with Zermelo

Fraenkel set abstraction. 

Henderson presents LISPKIT 

LISP. 

Turner introduces MIRANDA. 


MACHINES 
1965 

197 1 

1976 

1979 

198 I 

1983 

Landin unveils the SECD 
machine. an abstract machine 
for describing the execution of 
functional languages. 
Wadsworth introduces the no
tions of call by need and graph 

reduction using the lambda

calculus. 

Henderson and Morris invent 

lazy evaluation. This was also 

independently invented by 

Friedman and Wise. 

Berkl ing introduces a string

reduction architecture for ex· 

ecuting lambda-calculus pro

grams. 

Turner shows how combinators 

can be used as the machine 

code of a graph-reduct ion ma

chine for executing functional 

programs. 

Keller and coworkers introduce 

AMPS. a loosely coupled multi· 

processor system for the execu

tion of flow-graph LISP. 

LISP machines become com· 

mercially available. 

Darlington and coworkers pre

sent ALICE. a parallel graph

reduction machine. 

Mago introduces a string

reduction machine for the 

para l le l execution of FP 

programs. 

Hughes introduces super

combinators. a method of 

graph reduction that retains 

many of the advantages of 

combinators but operates at a 

higher level. 
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lock-step pa rallelism since not all 
problems are easil y cast into a suit
able form . 

The next alternative is to use lan
guages that explicit ly control the 
para llel execution of processes. This 
is called concu rrency. New languages 
such as Modu la-2 and Ada have con
structs that let the programmer ini

t iate and coord inate multiple concu r
rent tasks. Typically. these tasks share 
a single processor. but parallel pro
cessors cou ld be used. especially with 
a limited number of tasks. However. 
parallel processing becomes less 
practical to program when the num 
ber of simu ltaneous tasks reaches the 
thousands. 

Lattice®Products Are 

Your Best Investment 

Lattice TopView Tool- $250.00 
basket-Provides more 
than 70 functions that 
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when interfacing with 
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debugging services. 

LMKrn-Automated 
product generation utili 
ty for MS·DOS, similar to 

'IX "Make" 
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debugger for programs 
written in Lattice C or 
assembly language 

C Compilers-MS-DOS 
and PC-DOS-The in
dustry standard 

Panel-I-Ugh performance 
screen design and screen 
management system. 
Available for MS-DOS, 
PC·DOS, and UNIX 
systems 

dBC II™ or d.BC Ilf'" 
C function libraries sup· 
porting indexed files that 
are compatible with 
dBASE 11®or dBASE 
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S500.00 

S295.00 

S250.00 

C-Food Smorgasbord"' Sl50.00 
-Includes a BCD deci· 
mal arithmetic package, 
I/O functions, IBM-PC 
BIOS interface, terminal 
independence packa~e, 
plus !11any other utility 
funcllons 

Text Management Utili· $120.00 
ties-(GREPIDI FFJED/ 
WC/EXTRACT/BUILDJ-
Esscnlial programming 
and documentation aids 
in any environment 

With Lattice pubHshed products 
you get "Lattice Service" including 
telephone support, free updates 
during the warranty period, notice 
of new products and enhance
ments when you register, and a 
money-back guarantee. Corporate 
site license agreements are 
available. 

Call us today for further infor
mal.ion on these, or our many 
other C programs, utilities, and 
tools! 

I 

Lattice, In c. 

P.O. Box 3072 
Glen Ellyn, IL 60138 
Phone 1312) 858-7950 
TWX 910·291-2190 

International Sales Offices 
Belgium: Softshop. Ph one: !32153·664875 
England: Roundhill . Phone: 10672154675 
Japan: Lifcboal Inc. Phone: j031 293--rn I 

lust as the procedural languages we 
use mirror conventional architectu re 
(that is. they are sequential in naturel. 
in o rder to take full advantage of 
parallel-processing systems. we need 
a type of language in which it is natu 
ral to describe complex problems in 
such a way that they can be automat
ically solved concurrently. One can 
then gain arbitrary increases in speed 
simply by adding more processors. 

SOFTWARE PROBLEMS 
Much research has gone into improv
ing programmer product ivity. espe
cia ll y when it was found that the cost 
of employing teams of programmers 
began to outweigh the cost o f pur· 
chasing and maintaining the com
puters they were using. Two startling 
find ings have made quite a difference 
in the way th ings have developed on 
the software front in the last decade. 
The first of these is the fact that. 
whatever programming language is 
used. any given programmer pro
duces rough ly the same number of 
lines of code- written. tested. de
bugged. and documented . (The aver
age output for a professional pro
grammer is around I 500 lines per 
year- although individual production 
varies widely.) The implication o f th is 
fi nd ing is that the more powerfu l the 
language (that is. the more computing 
that can be encompassed in each 
construct. rather than simply the 
number of different constructs avail
ab le to the programmer). the more 
productive the programmer becomes. 
Thus. over the years we have seen a 
trend toward higher-level program
ming languages. 

A second trend follows from an 
analysis of those elements with in pro
grams that appear to be particularly 
prone to error and the elimination of 
them in new language definitions. This 
has the effect of l imiting the contro l 
that ca n be exercised over the ma
ch ine at the programmer's whim. The 
first step in this d irection occu rred 
with the move from assembly lan
guages to the original high-level lan
guages. Instead of laying the entire 
available memory open to the pro

1co"1 iuuedJ 
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OVERVIEW 


grammer to access and interpret in 
any way desired. these high-level lan
guages constrained the programmer 
to naming storage locations (variables) 
and to declaring the type of data that 
would be stored there. Th is step si
multaneously restricts the freedom of 
the programmer to maneuver around 
the data and imposes a layer of orga
nization (structure) on the data (and 
hence the program). 

The nex t element to come under 

the scrutiny of the language designers 
was the GOTD statement. which 
seemed to crop up time and again in 
the more horrendous programming 
errors. The elimination of GOTD state
ments gave rise to structured pro
gramming. in which programs are 
built up by means of a set of well
defined constructs designed to ensure 
a rational and predictable flow of con
trol. Another feature on the blacklist 
was global data. with its insidious side 

effects. A new style of programming 
was developed-modular program
ming. which restricts programmers to 
working on sma ll . manageable sub
problems and passing all data ex
plicitly between modules. When a 
problem arises. the offending module 
can be identified and the effects of 
the error rapidly traced. 

Both structured and modular pro
gramming philosophies lend them

(co111i,,uedJ 

DECLARATIVE LANGUAGES 


APPLICATIVE LANGUAGE: Synonym for 
"'functional language." Often used 
loosely for any declarative language. 

COMBINAiORICS: A system for reducing 
the operational notation of a functional 
language to a sequence of modifica· 
tions to the input data structure. All 
combinators can be defined from two 
basic combinators-S. which distri
butes a term throughout an expres
sion. and K. whi.ch cancels a term from 
an expression. 

DATA-FLOW ANALYSIS: The order of ex
ecution in a data-flow language is 
determined solely by dependencies 
between different data . Data-flow 
analysis is the analysis needed to 
determine those dependencies. For ex
ample. given 
l.X • A+B 
2. B = 2 + 2 
3. A= 3 + 4 
a data-flow analysis would find that "'A 
+ B" in line I requires that lines 2 and 
3 be evaluated before line I. Since 
there are no data dependencies be
tween lines 2 and 3. they may be ex· 
ecuted in parallel. 

DECLARATIVELANGUAGE: A general term 
for relational languages and functional 
languages. as opposed to imperative 
languages. Imperative languages 
speci fy procedures for solving prob
lems. while in declarative languages 
you specify what kind of solution you 
are seeking. For example. to find the 
cube of 7 in an imperative language. 
you might initial ize CUBE to I. and 
then let CUBE equal CUBE times 7 

GLOS.SARY . 
!repeat 3 times]. In a declarative lan
guag\'!. you would define· what cube 
means and then ask what the cube of 
7 is. 

FUNCTIONAL LANGUAGE: A functional 
language consists of. reasonably 
enough. functions and arguments to 
those functions that uniquely identify 
the program output. For example. 
plusj4.5) returns 9 and only 9. Hope 
and FP are examples of functional 
languages. 

LAZY EVAW/\TION: If an expression is 
evaluated only when some other ex
pression needs its output. the mode of 
evaluation is called "lazy:· If expres
sions are evaluated as soon as pos
sible. without regard to whether any
thing else needs the results. the evalua
tion strategy is termed "eager." 

NEGATION BY FAILURE: An extralogica l 
feature or Prolog in which fai lure of 
unification is treated as establishing the 
negation of a re lation. For example. ir 
Ronald Reagan is not in our database 
and we asked who the President of the 
United States is. Prolog wou ld answer 
that there is no such person. 

REFERENTIAL TRANSPARENCY: A program 
is referentially transparent if it prohibits 
assigning dirrerent va lues to the same 
named variable during the same run. 
Functional languages achieve this by 
using only named constants whose 
values are passed as data at run time. 
Relational languages (q .v.1 permit the 
use or variables but require the pro
gram to be. in effect. rerun for each dif
ferent value returned. 

RELATIONAL LANGUAGE: Relat ional lan
guages specify output in terms of 
som property and an argument. For 
example. if 1bm has two brothers. Dick 
and Harry. a re lational language will 
respond to the query "Who is brother 
!Tom)?" with either Dick or Harry. 
Notice that. unlike functional lan
guages. relational languages do not re
quire a unique output for each pred
icate/argument pair. Prolog is the best
known relational language. 

S10E EFFECTS: Statements that modify 
what was previously in a computer 
ralher than simply adding more to 
what is already there are said to have 
side effects. For example...x.. x+ I" 
produces side effects. In particular. a 
statement such as "IF X=2 THEN Y=O 
ELSE Y • I" will evaluate differently at 
different stages in a program's execu· 
tion. Side effects make parallel process
ing difficult . 

TRANSFORMATION: The systematic de
velopment of efficient programs from 
high-level specifications by meaning
preserving program manipulations 

UNI FICATION: The generalization Of pat· 
tern matching that is the Prolog equiv
alent of instantiation in logic. For ex
ample. to find the smallest even 
number larger than 7 that is a perfect 
square. Prolog would search its "data· 
base" of numbers. trying co satisfy the 
necessary relations between the de· 
sired number and 2. 7. and an unspeci· 
fied integer that is its square root. On 
coming to 16. the necessary set of rela
tions would be "unified'.' 
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selves to an improved correspon
dence between the specification of a 
problem ia concise but exhaustive 
statement of what the program will be 
expected to do under all circum
stancesl and the program· final 
realizat ion (the code running on a 
given hardware configuration!. Never
theless. this correspondence is usual
ly not rigorous in the sense that no 
one tends to take the trouble to go 
through the program actually proving 
that each module does its job correct
ly and then passes its results to the 
right receiving modules in the correct 
form. even hough pa instaking math
ematical techniques generally exist to 
do this. 

The second startling finding to 
come out of the research into pro
grammer productivity is that. in the 
average commercial programming en
vironment. as much as 50 percent of 
a programmer's effort goes into pro

gram mainten nee. that is. updating 
the program·s performance to meet 
circumstances not envisaged when 
the program was originally specified 
or hunting for deep-seated bugs. 
Since deep-seated bugs are simply 
places where the program. as written. 
diverges from its original specifica
tion. a major improvement in effi· 
ciency can be gained from improving 
the precision of program specifica
tions so that the program can be tied 
more tightly to ils specification. If no 
specification was produced initia lly. 
the maintena nce programmer must 
try to deduce what was intended by 
examining code that is known to be 
incorrect. 

Making a specification more precise 
means searching for ways to make 
unambiguous statements about what 
the program should achieve. Because 
the most unambiguous language is 
that of mathematics. the trend has 

~~---~~~~~
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been toward more mathematical and 
provable methods of description. By 
the same token. ty ing program code 
to specifications implies not only a 
trend toward still higher level lan
guages but also toward the use of 
mathematical methods of proof ap
plied to actual fragments of code. This 
serves to demonstrate both that the 
code will have a predictable outcome 
under all circumstances. rather than 
those circumstances selected experi· 
mentally during testing. and that the 
outcomes match those ca lled for in 
the specification. 

One noteworthy barrier that pre
vents the programmer from using rea
sonably straightforward mathematics 
for exploring possible solutions to a 
problem or for testing existing code 
is the fami liar assignment operation. 
Programmers use the word variable to 
refer to a named storage location that 
can be modified by means of assign· 
ment statements. Therefore. in order 
to know what such a variable stands 
for. it is necessary to know the precise 
point in the program's ex cution at 
which the inquiry is being made-and 
each variable has a computational 
history that charts its changing values 
throughout the program·s execution. 
By contrast. a declarative-language 
term has a definite value. If that va lue 
has not yet been computed. it is sim
ply unknown-it is not some other 
value. This property is known as ref
erential transparency. 

In order to make a piece of code 
amenable to mathematical analysis. it 
is necessary to free terms from the 
burden of their computational histo
ries-which means restricting the ex
tent to which programmers may as· 
sign va lues to a term . Languages with 
referential transparency are known as 
declarat ive languages because. 
without assignments. programmers 
can declare only what effects should 
produce what outcomes rather than 
prescribe the manner and especially 
the sequence in which processing 
should occur !these languages are 
called imperative!. Consequently. 
apart from stabi lizing variables so that 
finite mathematical techniques can be 

tconli1111fdl 
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applied to code fragments. referential 
transparency serves to remove the 
flow mechanisms (specifically. se
quencing and loops) from explicit 
mention in the code. This in turn 
allows for the possibil ity of parallel 
processing: since any function in a 
program can be executed whenever 
all its inputs exist. rather than when 
the programmer decides that the pro
cessor is available for this purpose. 
there is no reason why a program can
not be spread over a collection of pro· 
cessors so that each function can get 
its own processor or share one with 
a small subset of the whole program. 

Referential transparency has other 
impl ications for the declarative lan
guages. Since the unknown terms in 
any expression are simply uneval· 
uated function calls that become 
known as the function code is exe
cuted. one effect is to blur the dis
tinction between functions (code) and 
terms (data). This leads to the idea of 
fliglier-order functions . which are im
plemented in most declarative lan
guages. These functions are capable 
of accepting as arguments. and also 
of returning. other first· and higher
order functions so that the program
mer can structure and manipulate 
functions and data with equal faci lity. 

Static data structures such as arrays 
necessarily have computational histo
ries. They must therefore be replaced 
in declarative languages by dynamic 
data structures where memory for an 
item is allocated only when that item 
comes into ex istence. Some impera
tive languages such as Pascal and C 
implement these structures rather 
primitively by means of pointers that re
quire the programmer to reference 
memory loca tions expllcitly. In de· 
clarative languages. dynamic struc
tures are treated in more abstract 
terms (for example. as lists). Lists serve 
to bring code and data together even 
more closely since they incorporate 
implicit operations (or functions) for 
including components in the structure 
(constructors) and for extracting com
ponents from the structure (selectors). 
What follows is a brief description of 
a representative sample of declarati ve 
languages. showing some of the dif

ferences in approach. mathematical 
paradigms. and syntax. 

PURE LISP 
LISP stands for "list processing: · It is 
by far the oldest of the declarative Ian· 
guages. having been designed by 
John McCarthy at the Massachusetts 
Institute of Technology in 1960. u
merous imperative features are incor
porated into different versions of the 
language so that most LISP programs 
are not actually declarative. but a 
large enough subset (Pure LI SP) al
lows declarative programming to be 
done. (Peter Henderson of Stirling 
University in Scotland has a system 
ca lled Lispkit. which is fully declara
tive.) LISP has more different dialects 
than any other declarative language. 
Since it is the most mature of the de
clarative languages. a. large r_ange of 
software tools and custom-designed 
hardware is available. M IT's MacLISP 
will be used in our programming 
example. 

Data structures in a LISP program 
are constructed from atoms: an atom 
is either a numeral or a li teral string. 
Although some LISPs have other data 
structures. the on ly standard data 
structure is the list. Lists need not con
ta in homogeneous elements because 
LISP is an untyped language. Types 
are actually determined at run time. 
For example. 

( A I (ABC 12 3) ) 

is a list containing three elements. Ac
cess methods bui lt into the language 
include selector functions icar and 
cdr). constructor functions !list and 
cons). and a predicate tnullJ to test ror 
an empty list. 

Not only is a LISP data structure a 
list. but programs are lists as well. 
Therefore. a list can be execu ed and 
will return a va lu e. or it can be used 
as an argument for another program. 
Higher-o rder functions are imple
mented through a device called the 
lambda expression. which enables a 
LISP programmer to define and ma
nipulate functions as data objects. The 
basic unit of a LISP program is the ex
pression (compared to the statement 

(ro11 ti11ued) 
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THE ORIGINS 

OF LoGIC PROGRAMMING 


L ogic programming owes its origins 
to the development of logic in 

general and to advances in mathe· 
matical logic in particular. 

In the early 1950s. computationally 
inclined logicians began to investigate 
techniques for automating the proofs 
of mathematical theorems. They re
duced the problem to the subprob
lems of expressing the axioms of 
mathematics in symbolic logic and of 
mechanizing the process of logical 
deduction. 

1\vo developments in mechanical 
theorem proving took place in the 
mid· I960s that are sfgnificant for the 
development of logic programming. 
Alan Robinson developed the resolu
tion rule of inference. and Donald 
Loveland developed the mo<lel-elimi· 
nation proof procedure. These two 
theorem-proving methods. expressed 
in completely different notations. ap
peared for many years to be entirely 
unrelated. In 1970-1971 Donald 
Kuehner and I showed that model 
elimination and a form of resolution 
!called linear resolution) could be viewed 
as variants of one another. We devel· 
oped a synthesis of the two methods. 
which we called SL-resolution Inde
pendently. at about the same time. 
Donald Loveland and Raymond Reiter 
developed similar theorem-proving 
methods. 

In 1972. after a period of collabora· 
tion between Alain Colmerauer in 
Marseille and me in Edinburgh. Col
merauer. with Phillippe Roussel. de
signed and implemented Prolog as a 
development of SL-resolution. By the 
summer of 1972 in Marseille a sig· 
nificant French-language question· 
answering system had already been im· 
plemented in Prolog. Collaboration 
between Edinburgh and Marseille con· 
tinued with the support of research 
grants unti l about 1975. 

A number of research developments 
outside mechanical theorem proving 

BY ROB ERT KOWALSKI 

Prolog attempts to 

solve subproblems in 

the order in which 

tfrey are written. 


involved the exploration of related 
ideas. The most important of these was 
the work of Cordell Green. Carl Hewitt. 
and Pat Hayes. 

In the late 1960s. Cordell Green at 
Stanford showed how to formulate pro
grams in symbolic logic and simulate 
their execueion with resolution theo
rem proving methods. This work was 
frustrated by the redundancy and in· 
efficiency inherent in the resolution 
theorem provers of that time. 

Partly inspired by Cordell Green's 
problems. Carl Hewitt at MIT devel· 
oped a procedural theorem-proving 
language. Planner. The new language 
had a great influence on the field of 
artificial intelligence and was inter· 
preted as advocating a procedura l 
rather than a declarative approach to 
knowledge representation . It was also 
assoc iated with an advocacy of do· 
main-specific problem-solv ing meth
ods in contrast to the uniform. general· 
purpose problem-solving methods of 
resolution. 

Pat Hayes in Edinburgh attempted to 
reconcile Cordell Green·s advocacy of 
logic with Carl Hewitt's advocacy of 
procedural knowledge representation . 
Hayes argued in quite general terms 
that computation is controlled deduc· 
tion and that control itself should be 
expressed in formal logic. 

In addition to these developments. 
Colmerauer was influenced by his 
previous work in formal language 
theory and natu ral-language process· 
ing. During his work on French-Engl ish 

mechanical translation at the Univer· 
sity of Montreal in the late 1960s. he 
developed a form of grammar. the 0
system. which foreshadowed the treat
ment of grammars in Prolog. 

THE FALLIBLE GREEK 
In his influential Ph.D. thesis on natural· 
language understanding, Terry Wino
grad advocated the use of Carl Hewitt's 
Planner. He illustrated programming in 
Planner with his example of the Fall· 
ible Greek. We can use the same ex· 
ample to illustrate programming in Pro
log. Suppose we make the following as· 
sumptions. in the following order: 

Turing is human FG I 
Socrates is human FG2 
Socrates is Greek FG 3 
x is fallible if x is human FG4 

Suppose we have to solve the prob· 
lem of finding a falli ble Greek and sup
pose the subproblems are written In 
the following order: 

u is fa llible and y is Greek? O I 

Prolog (like Planner) attempts to solve 
subproblems in the order in which they 
are written. Jn this case it matches the 
first subproblem to the conclusion of 
the rule FG4 and replaces the subprob
lem by the condition of FG4 . obtain· 
ing the new subproblems 

y is f11m1a11 and !I is Greek? 02 

Again. working on the first subprob
lem. Prolog tries the first statement 
whose conclusion matches (like Plan
ner). In this case it matches the sub
problem to the conclusion of FGI. 
There are no conditions in FG I. so it 
'solves the subproblem without intro· 
ducing any new ones. leaving the re· 
maining subproblem with !I = lliri11g: 

Turing is Greek? 03 
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But this subproblem is unsolvable 
because it matches the conclusion of 
no statement. Therefore. Prolog {like 
Plannen backtracks to the last state 
where it could have tried to solve a 
subproblem differently. !n this case it 
backtracks to the state 02. where it 
tries to use the next statement. FG2 . 
whose conclusion matches the sub
problem. -Like FG I before it. FG2 has 
no conditions. leaving the remaining 
subproblem. this time with the sub
stitution 1J = SO£rates : 

Socrates is Greek? 04 

Prolog now solves the single remain
ing subproblem in the only possible 
way by matching it with the conclusion 
of FG3. Since FG3 has no conditions. 
there are no new subproblems. Since 
there are no old subproblems either. 
Prolog (like Planner) is finished. having 
successfully solved the original prob
lem. Moreover. the substi tution 

y - SO£rales 

can be readily extracted from the 
'"proor:· 

Notice that a more intelligent prob
lem solver. having reached state 02. 
might recognize that the database con
tains more ways of finding humans 
than it contains ways of finding Greeks. 
It would make sense. therefore. to 
tackle the subproblem that can be 
solved in fewer ways first: 

1J is human and y is Greek? 02 1 

The second subproblem can be 
solved in only one way. using FG3. 
which leaves the subproblem 

Socrates is l111man? 03' 

But this can be solved only by using 
FG2 . which completes the solution of 
the origina l problem without any 
search. 

Such intelligent selection of subprob
lems is a feature of most database
query optimizers. It is necessary for 
more intelligent problem solving. but 
it involves overheads that may be pro
hibitive for routine program execution. 

in most imperative languages). and 
every LISP construct computes a 
value. Recursion is the only control 
mechanism. 

As an example of a LISP program. 
the function shown in listing I will 
calculate the length of a list. I . This 
program works on a list in which each 
element can be of any type. In English 
it says: Length is a function tha t takes 
a list as its only argument. If the list 
is empty, the number 0 is returned: 
otherwise (represented by the t). the 
length of the list is one more than the 
length of the list without the first 
element. 

PROLOG 
Prolog stands for "programming in 
logic." (See the "Origins of Logic Pro
gramming" text box at left.) Since 
1972 . several implementat ions (Mar
seilles. Edinburgh. Imperial College. 
and Waterloo. among others) have ap
peared. each with a different syntax . 
Preprocessors written in Prolog are 
available to make programs more 
readable. In this article. the syntax used 
is Imperial Colleges micro-PROLOG 
with the Simple preprocessor. 

Unlike other languages in which pro
grams are formed out of collections 
of functions. a Prolog program con
sists of a sequence of relations (asser
tions) and rules about a subject. 
These form a database of information 
that can be queried or added to. Ex
amples of assertions are 

is-functional( Hope ) 
is-logic( Prolog ) 

An example of a rule is 

x is-declarative if (either x is
functional or x is- logic) 

Notice the rule has a variable. x. Pro
log variables have scope on ly in the 
statement where they are defined. 
The left-hand side of a rule is termed 
a goal and the right-hand side the sub
goals. To reach a goal. the subgoals 
must be reached. When the subgoals 
cannot be reached. Prolog backtracks 
and searches for another statement 
that matches an earlier subgoal. This 
type of logic is called Horn clause 
logic. 

Listing I: An example of a LISP 
program. 

( delun length (I) 
( cond ( ( null I) O ) 

( t (add1 ( length ( cdr I) ) ) ) 

Listing 2: An example of a Pro/og 
program. 

( ) has-length 0 
(xlX) has-length z ii 

X has-lengthy and SUM (y 1 z) 

A Prolog query can be used either 
to discover a fact or to check whether 
it is true. a feature called invertibilit~. 
For example. from the relation 
TI MES((x y z)) 

all (x: TIMES( 4 3 x )) 

can be used for mult iplication. while 

all (x: TI MES( 4 x 12 )) 

can be used for division. Note that 
Prolog acts as though arithmetical 
operations were database queries. 

Prolog supports the list structure. 
Finally. to enable programs to be writ
ten in small. self-contained. testable 
chunks. Prolog has modules with im
port and export lists containing 
names of relations. 

As an example of a Prolog program. 
the relations shown in listing 2 will 
calculate recu rsively the length of a 
list in which each element can be of 
any type. 

The LISP program uses the condi
tional cond to distinguish between 
alternative forms of the list (i.e.. an 
empty list or a nonempty list). In this 
example. rather than referring to the 
list symbolically by name. the two 
cases are represented explicitly by the 
patterns ( ) (the empty list) and (ele
ment I sublist). Instead of using a con
d itional. the program is expected to 
make the appropriate selection by 
matcMng the actual list against the 
possible patterns. In general. con
structor and selector functions (in this 
case. ( ) and Il are used to form a set 

(«'"lilmed) 
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of patterns that distinguish between 
different cases pertinent to a par
ticular problem. In English it says: The 
empty list has a length of zero. and 
the list that starts with the element x 
followed by the list X has the length 
z if the list X has the length y and z 
= y + I. 

FP 
FP stands for " functional program
ming." The language was designed by 
John Backus of IBM and described in 
his Tur ing Award lecture in I 977. At 
first glance. FP shows the influence of 
APL in its syntax (APL without any 
variables). 

Backus's cla im is that programmers 
tend to manipulate data rather than 
fu nctions. starting with input data and 
putting this th rough a series of func
tions until the required output data is 
reached. In the FP style o f program
ming. primitive funct ions are com
bined in such a way as to produce a 
final function. the program. This is 
then applied to the input data to pro
duce the output-hence. no variables 
are required. 

FP programs map single objects 
onto each other; a single object is 
either an atom (integers or finite 
strings of uppercase letters) or a se
quence of atoms. FP's atoms and se
quences are comparable to LISP's 
atoms and lists. Primitive functions 
provided by FP include arithmetic and 
sequence operations. a set of predi 
cates. and APL'.s iota operator for pro
ducing the first 11 integers. 
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The following are ways of combin 
ing fu nctions (the combining forms): 

I . Composition- written as I o g. Given 
two functions ca lled { and g. f o g is 
the function obtained by first apply
ing g to the argument of the function 
and taking the result of this function 
as the argument of f. 
2. Construction-written as [f 1, f2, .•• , 

fJ Creati ng a seq uence of 11 

elements whose ith element is ob· 
tained by applying f

1 
to the input. 

3. Conditional-written asp -" f;g . If the 
predicate p is true. apply f to the argu
ment: if p is false. apply g 
4. Apply to all-written as ex/. Create a 
sequence of the same length as the 
input sequence by applying f to each 
element of the input data. 
5. Insert- written as If. Apply I to the 
sequence formed by the first element 
of the input data followed by If 
applied to the rest o f the input 
sequence. This function is illustrated 
in the sample program. where /=+. 
A+ is inserted after the first element 
and between all subsequent entries. 

The FP style o f programming is not 
explic itly recursive like the other de
clarative languages because recursion 
is implicit within the combining forms. 

As an example of an FP program. 
the following return s the length of a 
list: 

def length == I+ o exT 

This program works on a sequence in 
which each element can be of any 
type. otice the absence of variables. 
In English it says: Treat each element 
of the sequence as a I and add them 
up. 

HOPE 
Hope (named after Hope Park Square. 
home of the University o f Edinburgh's 
Department of Computer Science) 
was designed by Dave MacOueen of 
Bell Labs and Rod Burstall and Don 
Sannella of the University of Ed in
burgh. It is one of several recursion
equation languages. in which each Fune· 
lion is represented by a set of equa
tions tha t together will provide a 

(co111i11uedl 
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result for the whole range of function 
arguments. A program is simply a 
hierarchy of these functions. together 
with a single invocation of the highest
level function. 

Hope lets the programmer define 
specific or polymorpnic data types that 
are checked by the compiler. Poly
morphic types allow for the creation 
of functions that can be applied to 
more than one type of data (for in 
stance. a routine that can sort 
num bers. characters. str ings. or 
records) . The data types num 
(posi tive integer) . truval (Boolean). 
char. list. and set are predefined and 
can be used to bu ild up more sophis· 
tica ted data structures by means of 
type variables and data statements. 

Constructor functions. defined when 
the data structure is defined. are 
associated with each structure in the 
norma l way. but selection is done by 
pattern matching (as in Prolog). In the 
programming example in listing 3. 
items are selected from a list by rep
resenting the list as the pattern 
Flrst :RestOIList. where First is an item 
and :: is the constructor that joins the 
item to RestOIList. which is another 
list. 

Tu solve a problem using Hope. the 
programmer designs data structures 
that match the problem. produces 
higher-order functions (like FP's com
bining forms) to traverse these data 
structures. and then invokes the 
higher-order functions with arguments 
that represent instances for which 
specific resu lts are required. 

Finally. Hope has a modular struc
ture. Thus. a programmer can imple
ment an abstract data type (e.g.. a 
queue) with a type declaration and a 
collection of fu nctions to operate on 
that type. The implementation of 
these functions and the representa
tion of the type itself can be hidden 

Listing 3: A~1 example of a Hope 
program. 

dee length : list( alpha ) num 

--- length{ nil ) < "' 0 

--- length( First :: RestOIList ) < = 

1 + length( RestOflisl ); 
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from the user. who relies solely on the 
specified properties of the abstract 
type. 

Listing 3. an example of a Hope pro
gram. computes the length of a list. 
This program works on a list whose 
elements are all of the same unspeci
fied type. In English it says: Length is 
a function that takes a list of type 
(alpha) and returns a number. If the 
list is empty. the number returned is 
O: otherwise. the length of the list is 
one more than the length of the I ist 
without the first element. 

CONCWSION 
The key to the solution of some of our 
hardware and software problems 
seems to lie in incorporating referen 
tial transparency of variables into the 
design of declarative programming 
languages. Th is course o f act ion ap
pears to improve the coupling be
tween compilable source code and 
the abstractions of a specification lan
guage. to make the code amenable to 
direct mathematical verificat ion. to 
open up a way to perform true paral
lel processing. to bring code and data 
conceptually closer together. and to 
permit the implementation of poly
morphic abstract data types. • 
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PROGRAM 

TRANSFORMATION 


BY JOHN DARLINGTON 

A program--development methodology explained 

IS PROGRAMMI G a craft 
or a science? Most profes· 
sional (and amateur) pro· 
grammers would like to 
claim that what they do is 
scientific. but compared 
with the standards attained 
in other. more macure engi· 
neering disciplines such as 
aeronautical or civil engi· 
neering. programming has 
a long way to go If one 
were asked to build a 
bridge. I doubt that it would 
be acceptable to con· 
scruct an initial version. 
try it out. and. when it 
fell down. correct the 
mistakes made in the 
design. and then re
peat the process until 
the bridge stayed up. This 
is. however. the paradigm 
that most practicing pro· 
grammers follow as they 
debug their programs 
toward a working state. At 
present. programming suf· 
fers from a lack of notations 
for building models or ini· 

ILLUSTR ATED BY MACIEK ALBR EC HT 

tial specifica tions of sys 
tems and of any criteria for 
judging the correctness of 
solutions to such specifica
t ions. 

As the cost of hardware 
decreases. the proportion 
of che cost of any total sys
tem that is attributable to 
software becomes larger. If 
it is difficult enough to 
develop complex software 
in the fi rst place. the prob· 
lems get even worse if one 
wishes to maintain or en
hance an existing complex 
software system. 

Advances have been 
lcoHlinued) 
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made towa rd solving this 
problem. The invention of 
the f irst high-level lan
guages. such as FORTRAN . 
represented a significant 
advance over the use of 
mach ine code and im
proved programmer pro
ductivity tenfold . It is a pity 
that not many other quan
tum leaps have been made 
on the software side . 
Modern high- level Ian· 
guages do not differ rad i· 
cally from FORTRAN_Struc· 
rured programming. the 
white hope of the sixties 
and seventies. has demon 
strably failed to provide the 
final solut ion. 

All these developments. 
from new languages to 
fancy editors and other util· 
ities. seem to be of a kind 
that. although they wi ll un
do ubtedly increase pro
grammers· output [often 
not always of correct code). 
are incapable of enabling 
programming to make the 
transit ion fro m an inexact 
co an exact science. Our 
goal should be the preci· 
sion of mathematics. o 
one feels the need to 
debug a mathematical 
theorem o r relies on laws 
tha t are pro bably correct 

A REFERENTIALLY 

OPAQUE PASCAL 


PROGRAM 


T he following program fragment il lus rates how the 
behavior of a Pasca l program can be history-

sensitive. 

var switch :boolean: 
begin 

switch : = false; 

funclion f(n integer) : integer; 

begin 

switch: =true; 

f: = 2·n 

end; 


function g(n:integer):integer: 

begin 

if switch then g: = 3 • n else g: = 4 • n 

end: 


writeln(g(2) + 1(1)) ; 

wrileln(f(1) + g(2)) ; 


end; 

The presence of the global variable swi tch makes the 
meaning of g dependent on the history or the computa
tion performed prior to its evaluation. Therefore. g(2) + 
1(1) evaluates to 10. but f(1) + g(2) evaluates co 8. Thu s. 
commu tativity. one of the simplest manipulation laws 
Inamely_ X+Y - Y+XJ does not apply to Pascal programs 
IEdilor"s note: This is a standard compuler s<ience usage of t~e term 
refem1tiaf opacil~. II sf1ould nol be wirfused wilh Ifie malhemalicaf 
irolion of tfie same 11ame.j 

meaning of its components. 
Thus 3 + 2 has value 5 and 
2 + ! has value 3. Knowing 
these. we can derive the 
meani ng o f the whole ex
pression . 15 . 

A consequence of this 
property is that there is a 
simple substi tutive equality 
relation between expres
sions in any referentia lly 
transparent system. Expres
sions that have the same 
meaning can be freely sub
stituted for one another in 
any context without chang
ing the meaning of the 
whole. Thus. since 3 + 2 
and 4 I have che same 
meaning (5). 4 + I can be 
substi tuted for 3 2 in 
(3 + 2) • (2 + l ). giving 
(4 + I) - (2 + I) It is the 
possession of this propert y 
that makes mathematics an 
exact deductive science. 

Laws ca n be developed 
that allow the formal (syn· 
tact ic) manipulation o f ex· 
pressions and are guaran
teed to preserve the mean· 
ing of the expressions be
ing manipulated. The dis
tributive law of arithmet ic. 
(X + y) • Z (X • Z.) +00 

(y • zl . is an example of 
such a Jaw. Using this. we 
can convert (4 + I) • (2 I I 

apa rt from a few residual bugs. Programs are superficial 
ly similar to mathematical notations. so why can't we share 
the ir degree of certa inty? 

The proponents of declarative languages claim that it 
is possible to make programming an exact mathematical 
science with all the accompanying economic benefits but 
chat a necessary condition for th is to happen is abandon· 
ment of the conventional languages and the adoption of 
declarative ones. 

There is a fundamental distinction between the declara
tive languages and conventiona l (or even unconventional! 
procedural ones such as Pasca l or LISP. Declarative lan
guages are referentially transparent. while procedural ones 
are not. Referential transparency is a property of language 
systems. A system is referent ially transparent if the mean
ing of a whole can be derived solely from the meaning 
o f its parts_ All mathematical notions are referentially trans· 
parent. Thus the meaning (value) of a mathematical ex
pression such as ( 3 + 2} • (2 + I) can be derived fro m the 
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to 4 • (2 + IJ + I • (2 + I) and know that the meaning 
is not changed . Referent ial opacity means that a system's 
behavior may be time-dependent: i.e .. the meaning of a 
fragment may depend on the history of what happened 
prior to the eva luation of that fragment. o simple. 
meaning-preserving. deductive rules can be developed for 
that system . 

Conventional programming languages are no t referen 
tia lly transparent. The presence of assignment statements 
and variables that are shared between procedures means 
that the meaning of any conventional program is poten
tially time-dependent and there is no si mple substitut ion 
property. See the text box t itled "A Referentia lly Opaque 
Pasca l Program" above. 

Declarative languages are. by definition. referentially 
transparent. The meaning of any fragment of a declarative 
language progra m depends only on the meaning of its 
components and not at all on the history of any computa· 
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tion performed prior to the 
evaluation of that fragment. 
From this simple distinction 
many benefits flow. 

The absence of any time
dependent behavior im
plies that declarative pro
grams are easier to write 
and understand . Many 
burdens concerned with 
organizing or comprehend
ing the sequencing of 

Listing I: A11 inefficie11I Hope program for calculali11g 
the average of a /isl of munbers. 

dee average,sum,counl:list(num) - > num; 
--- average(I) <"' sum(I} div counl(I); [AJ 

--- sum(nil) <"' 0; (BJ 
--- sum(n: :l) < "' n + sum(I); ICI 
--- count(nil) <"' O: IDI 
--- count(n::I) <= 1 + count(I) ; [El 

we will see later. if one 
really puts one's mind to it. 
one can write such wonder
fully inefficient programs 
that it is straining the mean
ing somewhat to call them 
executable! But that is the 
whole point. By maximizing 
the clarity and obviousness 
of the initial version. one is 
making it much more likely 
to be correct. It does. how

events are removed from the programmer. Declarative 
languages are therefore intrinsically more powerful 
descriptive notations. 

The absence of time-dependent behavior also means 
that subexpressions can be evaluated in any order and 
therefore in parallel. leading to a whole range of new. 
highly parallel machines designed specifically for 
declarative languages. 

From the software-development viewpoint. the critical 
advantage referential transparency brings to the declara
tive languages is the ease with which formal manipula
tion systems can be developed for declarative programs. 

The existence of such manipulation systems makes the 
process of program development by program transforma
tion feasible in the declarative languages. The ideas behind 
program transformation stem from a diagnosis that many 
of the difficulties met in developing programs arise from 
trying to satisfy two often conflicting goals simultaneously. 
A program must be correct: that is. it must meet Its speci
fication and be free of bugs. A program must also be effi
cient: It must compute the required results in a reason
able time and make minimal use of resources. The first 
goal ls best met by making a program as clear and ob
vious as possible. Meeting the second often involves 
sacrificing clarlty for the sake of an intricate. but efficient. 
evaluation strategy. Given this diagnosis of the disease. 
the cure prescribed by transformation is fairly obvious. 
It is to develop your program in two separate stages. con
centrating on satisfying one goal at each stage. Thus. you 
first write an initial version or specification of your pro
gram. concentrating on making it as clear and obviously 
correct as possible. Only when you are satisfied that you 
have a correct and complete initial version do you turn 
your attention to satisfying the requirement of efficient 
execution. This is achieved by successively manipulating 
or transforming the program into more and more efficient 
versions. It is crucial that the manipulations performed 
do not change the meaning of the program. Thus. to be 
successful. transformation depends on the existence of 
a set of manipulation rules capable of improving perfor
mance but guaranteed to preserve the meaning of a pro
gram. lt is the availability of such manipulation rules that 
makes transformation feasible in declarative languages 
and very difficult in procedural ones. 

ote that the initial specification is itself a program. As 

ever. mean that the transformations have to be pretty 
powerfu l and capable of achieving improvements in per
formance way beyond that achievable by conventional op
timizing compilers. Characteristically. one is looking for 
improvements in the order of the program's efficiency. For 
example. we want to transform algorithms that compute 
in exponential time to linear or logarithmic ones. As we 
will see below. such improvements are possible. 

The design of optimizing compilers for conventional lan
guages. such as FORTRA or Pascal. has developed to 
a fine art. Some of the optimizations these compilers per
form . such as strength reduction or code lifting. can be 
expressed as source-to-source manipulations and are 
therefore stri ctly program transformations. However. the 
sort of tra nsformations we are seeking can be charac
terized as ones that can cause changes of nature. not jusr 
changes of degree. Only in rare. pathological cases are 
optimizing compilers capable of producing as output a 
program recognizably different from their input. We need 
to be able to do this routinely. · 

The second consequence of having specifications that 
are executable as programs is that they can be exercised 
and tested against the informal requirements or modified 
to meet changing requ irements. Thus. a process of rapid 
prototyping is pos~ible. 

A SIMPLE TRANSFORMATION 
Let us now look at a transformation. The example I have 
chosen to start with is fairly trivial and will not require large 
improvements in efficiency. Nevertheless. it will serve to 
introduce the transformations used and illustrate that sim· 
pie manipulations can produce significantly altered 
programs. 

Say we have been asked to find the average of a list of 
numbers. The textbook definition of average is the sum 
of all the numbers divided by how many of them there 
are. If we take this as the basis for our obviously correct 
initial program. in Hope we get something of the form 
shown in listing 1. 

This program is clearly correct. but on a sequential 
machine involves the slight inefficiency that the list is 
traversed twice. Any self-respecting Pascal programmer 
would collect both the sum and the count on one pass 
over the list. 

(co111i11ued) 
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Let us derive such a program in Hope by systematic ma· 
nipulation of the original one. We will present the transfor· 
mations in an informal manner. Each step will take a set 
of equations. i.e.. a program. and produce new equations. 
Informall y. we hope that it will be obvious that all the new 
equations are consequences of the existing equations and 
thus cannot change the meaning of the program as a 
whole. Formally. all our transformations will use rules from 
the unfold/fold transformation system (see the text box 
below I. 

The first step in our transformation is to in troduce a 
definition for a new function. av. 

dee av:list(num) - > num x num; 

--- av(I) < = (sum(I) , count(I)) ; (I) 


For correctness. the only thing we have to concern our
selves with is that introducing this new definition cannot 
change the meaning of ou r program. As av is not men
tioned at all in the previous equations. this is clearly true. 
Why we introduced this particular definition is another 

Tl-IE UNFOLD/FOLD 

TRANSFORMATION 


SYSTEM 


The unfold /fold system consists of six rules that allow 
new equations to be introduced that are conse

quences of existing equations. 

I. Definition. Introduce a new recursion equation whose 
lert-hand expression is not an instance of the left-ha nd ex
pression of any previous equation. 
2. Insta ntiation. Introduce a substitution instance of an 
existing equation. 
3. Unfolding If E<= E' and F<= F' are equations and 
there is some occurrence in F' of an instance of E. replace 
it by the correspond ing instance of E' obtain ing F''. then 
add the equation F< .. F". 
4. Folding. If E <= E' and F<= F' are equations and there 
is some occurrence in F' of an instance of E' . replace it 
by the corresponding instance of E obtaining F". then add 
the equation F<= F". 
5. Abstraction. We may introduce a where clause by deriv· 
ing from a previous equation E<"' E' a new equation: 

E <"" E' 	 [u1/F1 ,. .. ,un/Fn) 
where (u1 .....un) == (F1 ,. .. ,Fn) 

!E[E1/E2] means E with all occurrences of subexpressions 
E2 replaced by Ell 
6. Laws. We may transform an equation by using on its 
righ t-hand expression any laws we have about the 
primitives (associativity. commutativity. etc) obtaining a 
new equation. 

question . The situation is analogous to the use of con· 
structions in geometry. Introducing the right construction 
assists proofs to be carried out and can never enable any
thing false to be proved. Where the idea for the right con
struction comes from in the first place is more mysterious. 

The formal reading of an equation such as --- av(I) < = 
(sum(I), count(I)); is that the expression on the left-hand 
side. av(I). is equal to the expression on the right-hand 
side. (sum(I). count(!)). for all values of 1. If the equation 
is true for all I it is true for some particular instance of 
I. Thus we can instantiate this equation by setting I to nil. 
getting the equation 

--- av( nil) <"' 	(sum( nil), count(nil)): (2) 

Statement (2) is obviously a consequence of statement 
(I) and so cannot alter meaning. But statements (BJ and 
ID) in listing I give values for sum(nit) and count(nil). allow
ing us to deduce 

--- av( nil) < = (0, O) ; 	 (3) 

which. as well as being true about av. begins to look like 
part of a program for av. 

Returning to statement (I) and this time instantiating I 
to x: :I we get 

--- av(x: :I) <= 	(sum(x: :I) , count(x::I)) ; (4) 

Statements (C) and (E) allow us to deduce 

--- av(x: :I) < = (x +sum(I), 1 + count(I)) ; (5) 

But we can rearrange this using the Hope where construct 
to 

--- av(x:: I) < = 	 (x + u. 1 + v) 
where (u,v) = = (sum(I), count(1)) ; (61 

ow we see that (sum(I) , count(I)) appears as the right· 
hand side. But this is the right-hand side of (A). What's 
more. it is equal to the left-hand side of (A). av(I) . Because 
of referential transparency. the < = can be read as - . 
Thus. we can replace (sum(I), count(!)) by av(I). getting 

--- av(x:: I) <= 	(x +u , 1 +v) 
where (u , v) = = av(I) : (7) 

Statements (3) and (7) now constitute an efficient program 
for av but do not at the moment help us with average. 
Returning to (A). we get 

--- average(!) < = 	 u div v 
where(u,v) - - (sum(I), count(!)) ; 

and thus 

- -- average( I) < "' 	 u div v 
where (u, v) ::; "' av(I); 

Collecting the useful equations together. we get a new pro
gram for average (see listing 2) . 

This final program. we would claim. is not so obviously 
correct as our initial version but is more efficient in that 
on ly one pass is performed over the list. The crucial point 
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ls that there is no need to conduct a sep·arate proof to 
show that the final program is equivalent to the initial one. 
It is correct by construction. Neither do we have to con
duct proofs to show the intermediate steps are legitimate. 
The correct application of the rules can be checked syn
tactically [and therefore mechanically). 

The above example illustrated the transformation tech
niques but only achieved a moderate increase in perfor
mance. To give credence to our claim that transformation 
can achieve substantial performance increases. let us 
quickly look at a classic transformation. he conversion 
of the exponential definition of the Fibonacci function to 
a linear version. i.e.. converting a definition that takes 2n 
steps to compute fib(n) to one that takes nsteps (see listing 
3). Here the improvement in performance is much greater. 
but the similarity between this and the previous transfor
mation is appealing. Our pul ling the correct definitions 
out of a hat may be sl ightly off-putting. but their origin 
is not quite as mysterious as it seems. They can be sys
tematically derived by investigating the pattern of com
putation of the specification program and identifying 
repeated. and therefore unnecessary. computations. 

PRACTICALITY AND USEFULNESS 

OF TRANSFORMATION 

If we are proposing. as we are. that transformation can 
place software development and programming onto a new 
plateau of scientific rigor. we must evaluate its potential 
very severely To be ultimately useful. any transformation 
methodology must satisfy three criteria. First. it must be 
correct. that is. meaning-preserving. Second. it must be 
adequate or complete. so that all desired program devel
opments can be achieved using the methodology. Finally. 
it must be expressive enough that. not only can all devel
opments be expressed. but they can be expressed in an 
intelligible and communicable manner. Let us see how 
functional languages and the unfold/fold methodology be
ing proposed here meet these criteria. 

CORRECTNESS 
It is. of course. crucial that any system used for transfor
mation preserve meaning. Th is property has been shown 
to hold for the unfold/fold system. There is one thing to 
watch out for in doing transformations. however. It is pos
sible. using the unfold/fold system. to produce a program 
that wlll fail to term inate. using input values for which the 
original specification program wi ll terminate. Happily. 
there are simple guidelines that ensure that the system 
can be used without fear of introducing nontermination. 
See the text box "Correctness and Completeness of the 
Unfold/Fold System" on page 210. 

COMPLETENESS 
The other question that needs to be asked of any transfor
mation system is: How adequate or complete is it? Can 
any transformation that you wou ld like to achieve be ex
pressed using only rules from the system? The answer for 

Listing 2: A more efficient Hope program for calculating 
numerical aL1erages. generated by transformation of listing l . 

dee average:list(num) -> num; 

dee av:list(num)-> num x num; 


--- average(!) <"" u div v 
where (u, v) """" av(I); 


--- av(nir) <"" (0, O); 

--- av(x::I) <"" {x + u. 1 + u) 


where (u . v) = = av(I) ; 

Listing 3: A transformation of an exponential-time 

Fibonacci function program to a linear-time program 


Initial Program 

dee fib :num -> num; 

--- fib(O) <"' 1; 


- -- fib(1) <"" 1; 

--- lib(succ(suce(n))) < "" fib(n + 1) + lib(n); 


Transformation 

dee g :num -> num x num; 
--- g(n) <= (fib(n + 1). fib(n)) ; Definition 
- -- g(O) <"" (fib(1). fib(O)); Instantiation 

<"' (1 , 1); Unfold 
--- g(suec(n)) < "" (lib(n +2), fib(n + 1)); lnslantiation 

<"' (fib(n + 1) + fib(n) . fib(n + 1)); Unfold 
<"" (u + v, u) 

where (u. v) """" {lib(n + 1). lib(n)); 
Abstract 

< "" (u + v. u) 
Where (u. v) "' = g(n) Fold 

--- fib(succ(succ(n))) 
<= u + v 

where (u. v) "' "' (fib(n + 1). fib(n)): 
Abstract 

<"' u+v 
where (u,v) "'"' g(n); Fold 

Final Program 

dee lib:num - > num; 

dee g:num - > num x num 


--- fib(O) <= 1; 

--- fib(1) < "' 1; 

--- fib(succ(succ(n))) <= u + v 


where (u.v) == g(n); 
--- g(o) < "' (1 , 1); 
--- g(succ(n)) <"' (u + v, u) 

where (u. v) "' "" g(n): 

the unfold/fo ld system is theoretically no but practically 
yes. There are some pathological examples of pairs of 
(functional) programs that are demonstrably equ ivalent 

(corilinued) 
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but which cannot be trans
formed one to the other 
without stepping outside 
the strict confines of the 
system. A simple example 
of this is contained in the 
··correctness and Com
pleteness·· text box. How
ever. much work based on 
the unfold/fold system has 
demonstrated its practicali
ty and wide range of appli
cability. 

The repertoire of the 
types of transformational 
operations tha t can be ex
pressed by utilizing the 
unfold ffold system is quite 

List ing 4a: A recursive de{i11itio11 of factorial in Hope. 

dee fact :num - > num: 

--- lact(O) <"' 1: 

--- lacl(succ(n)) <= (n+ 1) • lacl(n); 


Listing 4b: A linear definition of factorial in Hope. 

dee fact :num -> num: 

dee factit:num x num -> num: 


-- - facl(n) <o: faclit(n, 1); 

- -- lactil(O. ace) <o: ace: 

-- - factit(succ(n). ace) <"' faclil(n, (n + 1) • ace): 


a program more by proper· 
ties it must satisfy rather 
than by a computational 
recipe. however inefficient. 
for its evaluation. Such 
specifications can also be 
converted to effic ient pro
grams. but we should per
haps talk more of program 
synthesis rather than pro
gram transformation . The 
crucial point is that both 
specification and program 
are sti ll expressed using the 
same notation. There is no 
discontinuity between 
forms of expression that 
are specifications and 

impressive. It includes the following: 

Loor COMBINATIONS: The essence of the average exam
ple is that there are two computationally ;ndependent 
loops that needed to be combined for efficiency. Many 
transformations are instances of this type of transforma
tion . 
RECU RSION REMOVAL: Using transformat ion it is possible 
to convert fully recursive definitions such as listing 4a to 
linear forms such as listing 4b. The important point about 
the latter definition is that it can be executed without using 
a run-time stack and can be simply converted to a pro
gram using only a while loop in a language such as Pascal. 
The early work on transformation viewed the functional 
program as an initial specification and aimed at a program 
in an imperative language as the final output. With the 
development of efficient implementations for functional 
languages and the imminent arrival of specialty designed 
parallel machines. this aspect of the transformation work 
has tended to become less important. 
ABSTRACT DATA TYPES: One of the more impressive appli
cations of the basic transformation methodology has been 
the work on the systematic derivation of implementations 
for abstract data types. In order to support abstract data 
types such as trees or priority queues in an imperative 
language such as Pascal. one has to write a lot of code 
providing implementations for the access functions of the 
abstract type in terms of the primitives of the concrete 
types provided in the language. This often results in an 
inefficient final program that is cumbersome and difficult 
to maintain or move to other implementation bases. Work 
based on functional languages and transformation has 
shown how efficient implementations can be automatically 
synthesized from a specification of the abstract and con· 
crete types and a single mapping function formalizing how 
the concrete type is to be used to represent the abstract 
one. 
PROGRAM Sv THESIS: As we shall see below. in a functional 
language we are able to write specificat ions that define 

forms of expression that are programs. 

TuANSFORMATION FO R PARALLEL EVALUATION : Early work 
on transformation concentrated on producing programs 
that would run efficrently on conventlonal sequential 
machines. For a parallel machine. different program forms 
are needed for efficient execution. Happily. exact ly the 
same transformation methodology enables us to produce 
these forms as enables us to produce efficient sequen
tial ones. 

Among the significant transformational developments 
studied by transformation workers are sorting algorithms. 
compilers. parsing algorithms. text formatters. editors. 
operat ing systems. and numerical algorithm libraries. Par
ticular academic interest has been shown in analyzing the 
relationships between different algorithms for a particular 
task, such as sorting. by systematically synthesizing all the 
algorithms in the class from a common very high level 
specificat ion. Studies of algorithms for sorting. parsing. 
and searching have exposed pleasing symmetries and rela
tionships between algorithms previously considered un
related. 

It would be misleading to give the impression that work 
has reached the stage whereby any program development. 
however large or complex . can be easily expressed using 
transformation. and even more misleading to imply that 
the whole process is about to be mechanized and pro
grammers are about to become redundant. What we 
would claim is that transformation offers the possibility 
that programming can progress from an art to a science 
and that even this possibility is precluded if one continues 
with the conventional languages. Furthermore. sufficient 
progress is being made on extending the practicality of 
transformation techniques. particularly in the area of par
tial mechanization. that we can feel optimistic about the 
prospects of achieving a mechanical real ization of pro
gram optimization and proof in the future. 

tco11timied) 
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EXPRESSIBILITY 
The final parameter govern
ing transformation·s ult i
mate usefulness is: How ex
pressive can we be using 
transformation? There is no 
point having a wonderfully 
formal system if any signifi· 
cant transformat iona l de
velopment needs pages 
and pages o f int ri cate 
mathematics to express. 
This is not the level at which 
any programmer. even of 
the next generat ion. would 
fee l happy. Furthermore. it 
is not the level at which pro· 
fessional mathematicians 
work . The success of math
ematics lies in the fact that 
it is able to combine a 
rigorous formal base with 
the development of power
fu l high-level concepts and 
methods of discovering and 
communicating mathemat
ical proofs We must do the 
same for t ransformational 
programming. 

The concept o f ex · 
pressibi lity and intell igibili
ty is intimately tied up with 
the prospects fo r mechani
zation. wh ich we see as the 
ul timate payoff for program 
transformation. Do not be 
alarmed. We are not pre
dicting the demise of the 
programmer or promising 
fu lly automatic program
ming systems. Rather. we 
are intimati ng that some 
time in the not-too-d istant 
future the power and ac-

CORRECTNESS 

AND COMPLETENESS 


OF THE 

UN FOLD/FOLD SYSTEM 


N	ontermination can be introduced. Consider the very 
simple Hope program 

dee f:num - > num: 

- -- f(n) <= 3; 


If we fold this with itself we get 

--- f(n) <= f(n); 

wh ich is undoubted ly true about f but not a very usefu l 
method of computing values for I! 

Generall y. there is a danger of producing a nonterminat· 
ing program from one tha1 terminates if the transforma· 
tion used conta ins more fo ld steps than unfold steps. Thus. 
to be safe we need to keep a count or the difrerent steps 
used during a transformation. Alternatively. we can check 
that the fi nal program sti ll terminates. This is not possible 
to do fo r the general case. bu t practica lly it is often very 
simple. 

Some transformat ions are not possible. Consider the 
functions f1 and f2 : 

dee 11:num - > num' 

- -- 11(0) < = O: 

--- 11(suee(n)) < "' 1 +f1(n); 


dee 12: num - > num; 

- - - f2(n) < = n: 

f1 and 12 are obviously equiva lent and f2 can be trans
formed to f1 . but 11 ca nnot be transformed to f2 . wh ich 
is the d irect ion we would like to go. The problem is that 
f2 has no recursion at all on the right-hand side and so 
cannot be produced using a fo ld step. To derive 12. we 
wou ld have to guess its defin ition and then prove 
equivalence. Happily. realistically sized programs never 
have thi s problem. 

lem as a problem in arti· 
ficial in tell igence and at
tempting to construct a 
full y au tomatic system that 
accepts a high-level specifi 
cation as input and. wi thout 
further user intervention . 
produces an effi cient pro
gram. Many people. myself 
included. have had much 
fun constructing such sys
te ms. Much has bee n 
learned about the prob· 
lems of search and the 
power of heuristics. but 
such systems wiH only 
become remotely prac
ti cable when solutions are 
found to many fundamental 
prob lems in artificial 
in tell igence 

At the other end of the 
sca le. it is re latively simple 
to construct transformation 
checkers. Such systems rely 
totally on the user to select 
what transformat ion to 
apply next. but they do 
relieve users of many 
cleri ca l burdens and ensure 
tha t the transformations are 
correctly applied The prob
1em is that. fo r any 
moderate-size tra nsforma
tional development. the 
number of steps needed. if 
all the steps are at the level 
of the fundamental rules of 
the system. becomes inor
d inate and d iff icu lt to 
comprehend. 

The most prom ising 
medium-term prospect lies 
in the development of so

curacy that computers have brought to bear on produc 
tivity in other disciplines may be applied to programming 
itself. We exaggerate slightly. Compu ters. through the 
medium of. for example. compi lers. editors. debuggers. 
and program-a nalysis routines. materially assist the pro 
gramm ing process at the present. However. the core in· 
tellectual act ivi ty of programming. the design of the pro· 
gram or algorithm. is not mechanicall y assisted at all. 
Transformation attacks exactly this central activity and. be· 
ing forma l and syntact ica lly expressed. is suitable fo r 
mechanization. 

Several different approaches to mechanization are be
ing explored. The high road consists of viewing the prob· 
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called metalanguage systems. These represent the mid· 
die way. The intelligence to guide transformational 
developments is still ex pected to come from users. but 
they are given structured high-level ways of conveying their 
in tent io ns to a system that is responsible for seeing th ar 
these are correctly carried out. The basic idea of such 
systems is that a separate language. the metalanguage. 
is used to describe transformations that are to be per
formed on programs written in the object language. Thus. 
if the metalanguage is a fu ll language possessing func tion
defini tion capability. t ransformations can be expressed in 
a structured way with the lowest-level operators of the 
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metalanguage corresponding to the guaranteed meaning· 
preserving operations and the higher-level. more mean
ingful operations being constructed out of these. 

In our work at Imperial College. we have developed a 
system for transforming Hope programs that also uses 
Hope as the metalanguage. Thus. the six rules of the 
unfold/fold system become Hope (metalanguage) func· 
tions that operate on Hope (object) programs represented 
as Hope data structures. Out of these primitive operations. 
more powerful transformation operators can be built using 
the normal function-definition capability. The trick is to 
ensure that these defined operators inherit the correct
ness-preserving nature of the basic operations. In Hope, 
this is achieved using the module and typing mechanisms. 
The Hope data type used to represent Hope object pro
grams. together with the basic operators. are formed into 
a module from which only the correctness-preserving 
operators are exported. These operators are the only way 
programs can be altered. Thus. the system designer or 
user is free to define any new operation in terms of the 
ones provided. secure in the knowledge that there is no 
way he or she can conspire to produce an incorrect 
program. 

A range of meaningful second-level operations can be 

identified . corresponding to transformation operations 
such as combine loops. remove recursion. and implement 
one data type in another. Each tactic involves a limited 
search to try to express the requested transformation in 
terms of the lower-level primitives. Each tactic either suc
ceeds. retu rn ing the altered program. or fails. indicating 
either that the requested transformation is impossible or 
that the tactic fa iled to find it. There is no way an incor
rect program can be produced. 

Thus. a transformation plan emerges as a structured 
Hope metalanguage program that is understandable. com· 
municable. and machine-checkable. The Hope metalan
guage program in a real sense provides a formal and 
precise notation in which to express the design of a pro· 
gram. This. we feel. has important consequences not only 
for initial program development. but also for program 
modification and maintenance. 

If. after a program has been successfully developed. the 
specification from which it was derived is retained along 
with the metalanguage program. then any subsequent 
modifications or enhancements can be performed on the 
specification . Because of the nature of specifications. th is 
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• UHi now 2K • 8 (TMllol 2011i or HM 61161 RAM1. 
• 	 Fully 1upporl1 IEEE 696 24 BIT blondod 

AddreHlng.. 

: ~:~ :':W:A':!';~p~i.·~-;::;~r(~~0s~~A m•k•• 
Tllol llol 20161 a1fat11 100 NS. FOR YOUR HIGH 

• 	~~~~i:::L~CH\f~~~~) (BOTH L.OWER 32K 
AND ENTIRE BOARDI. 

• 2716 EPAOM 1 mey be lnotalled In ony ol lop 4·8K. 
• Any ol "'' '°" IK (EOOO H ANO .\BOVE) m•Y 

l>e dl11bted to provide wlndowo to ollmln1t1 

:i'/.. ~~':.~~~.~~~:~~II •Ill> your 1y1t1m monllor, 
0 :;~~;,.1~,~~~~.::i~\•:.,• ,~=~~!~~~1~.t"' i nd 
• BOARD moy ti.. partlolly populotcd 11 56K . 

Slate Dl so Stor~ge. 
• Provisions l o r Bi,,ttery baclc·up. 
• SoUwarc 10 male the LS-tOQ to your 

CPJM' 2.2 OOS Is •upplied . 
• 	 The LS r100 providPs an increase In 

speed or up to 1 to 10 llmes an o •sk 
l nl_en1l~e Soltware. 

• Ccmpue our p rice t Voy touJd 'P.11'1 
up 10 l limes as much. •or slmHor 
bo:a1ds. 

WLS-tDO s15900 

$8 9 911~RT-80 
(COMPLETE KIT, 2K VIDEO RAM) 

BLANK PCB WITH 2716 

CH.\A. ROM. 2732 MOJ'I, ROllol 


s499s 
SOURCE DISKETTE · ADO $10 


SET OF 2 CAYST.\LS - AOO $7.50 


TRANSFORMATION 


should result in fewer errors being introduced than is nor· 

mally the case when complex executable code is modified . 

The old metalanguage program can then be applied to 

the new specification. It is to be hoped that. as the meta

language program encapsulates the higher-level ideas 

behind the design of the program. it will sti ll be applicable 

to the modified specification If it is. then no further work 

has to be done. If not. the worst that can happen is that 

the system fails to produce an acceptably efficient pro

gram from the specification. This is an indication that the 

modifications made are substantial enough to requ ire a 

rethink on our design ideas. and these can be expressed 

as modifications to the metalanguage program necessary 

to achieve a successful transformation. 


SPECIFICATION TECHNIQUES 

The essence of a specification is to say what is to be com· 

puted. not how it is to be computed. The area of specifica

tion techniques deserves an article to itself. Here. r wi ll 

confine myself to giving a few simple examples to illustrate 

the directions in which the work is leading. 


In a functional language. the forms that one can write 
are restr icted to faci litate the construction of efficient in
terpreters. One route to languages of greater expressive 
power for use ln specification is to remove some of these 
restrictions. For example. what we can write on the left· 
hand sides of equat ions in Hope is severely limited. If we 
remove some of these restrictions. we can write equations 
that define functions implicitly rather than explicitly. 

For example, given that integer multipl ication is defined 
as the Hope function mult. one could simply define the 
division function. div. thus: 

mult(div(n, m), m) = n 

Such a specification can be transformed to a direct ly ex
ecutable version using the standard manipulat ion rules. 
It is interesting to note that such specifications can also 
be executed but require more sophist icated. and less ef
ficient. interpretation reg imes than are currently used for 
functiona l languages. 

Another line of development for specification is spe· 
cialized. often tabular. specification languages for specific 
domains. One route to such languages is to regard them 
as syntact ic extensions to an underlying functional Ian· 
guage and use transformation techniques to convert them 
to effic~ent l y executable programs. 

OTHER LANGUAGES, OTHER TOOLS 
'Transformation is a general technique and has been ap
plied to many styles of language other than the functional 
ones. 'Transformation techniques and systems based on 
conventional procedural languages have been extensive
ly studied. It wil l come as no surprise to the reader to learn 
that we have doubts about the ultimate success of these 
enterprises. 

In contrast. transformation techniques have been very 
tco111i11uedl 



The Corporate Database Standard. 


DATAEASE 

#1 with Corporate users. 

Thousands of businesses, both 
large and small, use DATAEASE 
to solve their needs. Because 
DATAEASE, with Its Ideal combl
na tlon of power and ease-of-use, 
allows you to gather, link, calcu
late and report information key 
to decision making - al I without 
programming skills. 

"We chose DATAEASE over 
dBASEll'M and Lotus 1-2-3 '" 
because most of the program
ming was already done." 

Joe Dane, Human Resources Director 
MCI Telecommunications Corporation 

"Office staff members with little 
to no computer experience are 
actively us ing DATAEASE to 
Improve productivity In hand/Ing 
large amounts of Information." 

lou/s M. Brigando, Senior VP, 

MetPath, Inc. 


"We switched from a $250,000 
mini system to a $15,000 sys 
tem of IBM PC's and DATAEASE. 
Now orders, Inventory, sales ... 
everything Is easier. All without 
the help of a programmer." 

J .A. fulmer 

Robinson 

foundry, Inc. 


5cllndaMvln 
W~t 5oft IV5, l\l~•un<I, Norv.oiy; (47) 71 -41141 

United Kl"lldom 

DATAEASE 

#1 with Reviewers 

"/was very impressed with its 
overall performance and features." 

Bill Jacobson 
BYTE, October 1984 

'DATAEASE is a true winner." 

Business Computer Systems 
April 1984 

DATAEASE was rated good or 
excellent in performance. docu
mentation, ease-of-use, error 
handling, support... In all areas. 

lnfoWorld 
March Z5, l985 

"DATAEASE is perhaps t.he most 
effective blend of ease-of-use 
and performance available for 
PC users t.o date." 

Data Decisions 
January 1985 

ror Information or the dealer nearest you call: 

800-243-5123 


DATAEASE 

#1 in Corporate sales. 

According to several recent best 
se ller lists, DATAEASE IS now the 
Industry standard for corporate 
users who want a database that 
doesn't requ ire programming: 

DATAEASE tops dBASEll, R:BASE '" 
In Corporate Software sales. 

lnfosystems, March 1985 

Corporate Best Seller list 


DATAEASE outsold all other 
database management systems 
ahead of dBASE/11 '".Symphony '" 
Framework™ and R:BASE 4000. 

MIS, Inc., September 1984 
A leading supplier to Corporate 
America 

DATAEASE ranked #3 on best 

sellers llst; outselllng 

Lotus 1-2 ·3 "', R:BASE and 

Power base '" 


Software News, March 1985 
Corporate Best Sellers Ust 

Why sett le for less? Contact 
Software Solutions, Inc. for more 
Information on DATAEASE, the 

' # 1 choice of Corporate America. 

Software Solutions, Inc. 
305 Blc Drive, Mi iford, CT 06460 

203·877-9268 
TeleX: 703972 

() 1985 Software Solutjons, Inc. 

!Swlt<erlan.d. rrar>ee 
5ofbourc:e, 5&1\ 1222 Ve""noz. 5wlt<erl<lnd; 022·3518·55 

WMt aermany, l\u.5trla 
!.apphlr~ ~t~m~. ~'"'"' Ol · 554 ·0582 M&T 5oftwar~ V<!rlil~ Munich; 089· 4613·0 
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lnqulry 363 for End-Users. Inquiry 364 for DEALERS ONLY. 

The Ultimate Cable Assembly 

Inside and Out 
You've never seen a cable that looks or works quite like this. The 
result of extensive research into functional design, the DATA SPEC 
cable assembly not only visually enhances your computer equip
ment, but provides superior quality with the following features : 

• Full shielding !Exceeds F.C.C. • Gold plated pins 
EMl/RFI emission requirements) • Exclusive P.D.T. underhood 

• Posllive strain rellel for maximum integrity 
• Large convenient thumbscrews • lifetimewarranty 
D~TA SPEC makes cab le assemblies fo r all your interface needs: 
pnnters. moderns, disk drives and monitors. For your IBM,Apple. 
AT&T and other popular PC's. Ask for DATA SPEC cables at your 
nearest authorized DATA SPEC dealer. 

f ll:O""° A LUANCE RDEA.ftCH C01All'ORAT10N 

20120 Plummer Slreet • Chatsworth. CA 91311 • 1-818-993-1202 
. ... .-..-- .. r.a•-...........,......-•,;HIK_,,..,~.......,,....,_,._eo.,. , ~~n:-•r.a'...__s,.._ 


PatenI PNO. Cl Co,pyt~gl'n 1985 Alll.e.nce Aesea r.c1' Cotporn !JCH), 

HARMONY VIDEO & COMPUTERS 
2357 CONEY ISLAND AVE BAOOKL YN . NY 11 223 

800 VIOEOB4 OR 800 441 1144 OA 718 627 1000 

IBM PC256K 
$1309.95 

STAR SG 10 
$209.50 

PANASONIC 1091 
$229.50 

APPLE 2E w/DRIVE 
$819.95 

"PRINTER SPECIALS" 
Bro11ie. MRl$XL 
UfOltl• HR::)S 

C11i1.ion MSP '0 
C:•ltl~ni MSP 1~ 
Coron.tU11er 
O.a l11 y"111111e1 
btof'IUUIQ 
l;i1$0t'IRX UXI 
ECllOf\ FXIO 
ECJs.on.Jx.90 
Epson FX 100 • 
E°PIOftlO 1500 
~Pt,.uerJ«tl 
Ju 16100 
M.annesman Sp.111 80 

3~• 
aH 
298 
<ea 
2~1 
na 
21e 
3" 
l>O 
$<& 
$15 
020 

27M,.. 
m 

NEC20!Ja 000 
NEC3500 973 
NECll850 1383 
NECp3-or ~ Ml 
Ollldi11800 ~· Okld• l• 192 329 
Ohlaat• 1W •20 
Okld·at• l82 21a 
0Ji:lmi1110 

,,. 
Ol)'m!).11 CQilln.PtCI 2 33e 
Ol)'M~itO *Pa1'HOtllC Kx.P Ul!il I 229 
Pana.sontcKXP10!10 1e7 
Pan1HOlliC K.XP 1092 ,,,, 

Pal\HClnlc KXP ICJl);J '81 
P.tl\Uonlc XKPl~~, .,. 
Pow-ertyp.o 2 7S 
Sl;uSGtc at 
$t.,SGt5 l3a
s1..rso10 30ll 
S1o1rSD15 404 
S1.arS-R10 • 3$ 
StarSIHS ~l 
S111S810 eu 
S f lvtu Reed E11p $$0 37' 
S•IVl!lf Reod E:1to 500 22• s '' A•td hp 770 000 
Toshilbl 1340 51$ 
To t t\lbt3S1 lltl 

IBM APPLE MONITORS 
AT El"ll\lnc::ed 2E w1D1111 Dr1vn Sli A.mll•k 300 GrHi'I 10!!AT Un.,,h1nc9d 301ti "'"" Apple-"C 813 Arnde-Jri 300 A.m:bef
IBMMon"or 206 1/Tl~f'l"fli lfU 4&EI 

100 
3•0Amber 135

PC 200K AdO LOrlYOI lrom 104 ,,.. ~300 1..PCXI '""" Or•n~ lntttdac<• l9 C.010'500 
IQM[hnl(l 1511 

Coto~600 *37•
A.ST~!iPa~ 200 ..,ATARI CotOf 100 
T•llgrHt 1$ Meg 2•9' ,,. CalOt 710 '89
OtM<18o.a1d 21• '"° lCE ...IOOXL 93 PrlnctonHX12
KitytiOruc-s 129 102'7 Pftnler ,,. Pr~clon M~11 12 156
H•ndl I 1'80o ,,.1050 Ottv9 ... Ta_i'.ltl 122A 
Me-r<:ules ColOf t • O lndut. or..... 203 Ta.:1n420 3eO 
~-- ICUll!'S Monoc.rvom.e 100 

Mii 111oe. Monocllrome m "'
1025 Prill l•t 

Koala P.o J2 SANYOMILsut>a M11ltlt11nctlon 230 
5550 s 856 
M8C77!tP~•ru G1a~.c• 2'50 ,.... 

PiU~JM1 Mu' t 1 0i'J:Dl•'f f7l MODEMS 
ST9Gr ..Oihiet +? 24• H.ayu, l?Qn 301 
I ecmar G1o11pfl1et • 21 H:wes JXIOC: :129 COMMODORE 
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TRANSFORMATION 

successfully applied to the other main class of declarative 
languages. the logic programming ones. The unfold /fo ld 
methodology can be directly translated into logic pro· 
gramming terms and all the same derivations performed 
on logic programs as can be performed on functional 
ones. Furthermore. one can use the full descriptive capa
bili ty of unrestricted fi rst-order predicate calculus for a 
specification language and transform these specifications 
into efficient Horn clause logic programs. 

The mathematical well·foundedness of the declarative 
languages allows the construct ion of other usefu l tools 
besides transformation systems. For example. one can 
analyze functional and logic programs to assess their ef
ficiency. check their consistency. and also derive conse
quences from programs. For example. we may be able to 
infer that the result of a computation can never be greater 
than some bound. 

Our vision for a programming environment of the future 
is one founded on machine-assisted transformation as the 
main program-development activity. but supported by a 
collection of intelligent programming tools that offer 
material assistance to the programmer because they 
understand the developing program at a level much 
deeper than the textual level at which most present-day 
program-support tools operate. 

FUTURE P ROSPECTS 
lransformation is a promise for the future. not a present
day practical rea lity. However. the current problems and 
costs associated with the development and maintenance 
of large-scale. complex software systems seems to point 
to a need for some radical solu tion that is not accessible 
via present-day languages and methodologies. 

The next few years promise to be fascinating ones for 
workers in declarative languages. The corn ing together of 
paral lel machines, mature declarative languages. and 
transformation-based programming environments means 
that all the mutual ly support ing components are in p lace 
for a .searching appraisal of the ultimate practicality of this 
approach. Much needs to be done to deliver on al l the 
promises. but we are confident that the well-foundedness 
of the approach will ultimately prevail. • 
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ASYST high -resolution graphics now include error New color graphics enhance comparison of 
bars, /obels, oxes, grids, and mulriple colors. experimental data with fil tered data. 

ASYSTaxonometric plots simplify onalysis of Contour ploHing odds ori alternative approach to 
complicated 3-dimensional surfaces. meaningful 3-D representation. 

ASYST adds new muscle. 

More hardware s~pport,more analysis 


capabilities for the IBM PC. 

ASYST'" Scienti fic Software turns your 
I BM PC, XT,.• AT, or compatible into o 
complete scientific workstation. And 
now it 's even more versatile, wi th : 

•Expanded analysis capabilities 
• High-resolution co lor graphics 
• GPIB/IEEE-488 hardware support 
• Axonometric a nd contour p lotting 
• Additional AID hardware support 

Minicomputer speed and precision
at a fraction of the cost. 
ASYSTon an IBM PC does a 1024-pt. 
FFT in less than 3 seconds (os lost as 
1.2 on some compatibles) . For the same 
task, an optimum performance rou tine 
on a DEC 11/23 + minicomputer using 
FPF 11 '" took 2 seconds-at 5 times 
the price! 

Built-in routines. Full programmability. 
Straightforward, pre-programmed com
mands, such as XY.DATA.PLOT, FFT, and 
AID.IN, put you in Iota! control right 
away.Commands can be used interac 
tively, or combined and modi lied as 
needed-from simple macros lo fully 
customized programs. And all com

mands co-reside in memory-no disk 
shutt ling. 

ASYST is four separate, 
fully-integrated modules: 
Module 1: System/Graphics/Statistics 
establishes the environment. It provides 
basic mathematics operators, descriptive 
statistics, array manipulation and control, 
automatic plotting and color graphics 
support (including IBM standard/ 
enhanced and Hercules boards}, a text 
ed itor, fi le 1/0, and a built -in program
ming language. 
Module 2: Analysis reduces and 
onolyzes dote. Includes eigenvalues, 
eigenvectors, polynomials, ANOVA, 
oxonometric and contour plotting, least 
squares approximations, curve fitting, 
convolutions, integration, differentiation, 
smoothing, ond lost Fou rier transform. 

Module 3: Data Acquisition O:lows 
communicol ion with lab equipment ond 
analog signal sources. Includes ND 
ond D/ A conversions, digitol 1/0, tim ing, 
and triggering. Supports standard inter
lace boards including IBM DACA 

Module 4: GPIB/IEEE-488 allows 
addi tional in terfacing to some 10,000 
instruments through a variety of plug-in 
cards. 
• Purchase Module l alone-or with 
any combination of the other modules 
to tai lor the system to your specific 
applications. 

Try ASYST for 30 days. For detoils, coll 
(800) 348-0033; in N Y, (212) 702-324 1. 

e!J. 
~ 
l ' ' i' I 
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~ 

MACMILLAN SOFTWARE CO. 


An Alli fio te of Mocmillon Publishing Company 

866 Third Avenue, New York, NY 10022 
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• 100 Fields per soreen, and up 10 80 screens In your appllcatlon. • TURBO $0~N™ la-completely menu-driven and Includes a 
• One screen or eighty, the size of your program doesn't change. built-In Screen Editor, Collator, and Generator, each called 


up with a alngle keyafrokel 
• 110 flald types of: 
• ADVANCED EDITOR:Real, Integer, String, Character, Bootean. 

-	 Turbo Paaca1•-11ke cornrnands Include: 
• 	 ''Bullet-proof" data entry. -Bloc~ commands for copy, fltl, e1<ohange, erase. 
• Create Window-Style ovedaya or Full.screen ploturea In 	 - Draw lines In arw direction with any character. 


CP/M", MS-DOS•, or PC-DOS. -Supports IBM color monitor and graphics characters. 

• Supports video attributes for your ferml nal. And YES, if you • FAST- Generates code for 20 screens In about eo seconds! 


have an AGB monitor, you can create screens In COLOR on 
 • 	 DISK UTILITIES bullf.ln: 
your IBM PC or true compatt t:l le. -directories 

• 	A SINGLE LINE of source code Invoking TURBO SCREEN'S -erase mes 
"display" procedure controls: 	 • REQUIRES: 


- picture selection -Turbo Pascal any version 

-output to screen, printer, or disk -80x24 or larger video screen 

- 110 fi eld update • AVOID software " bottlenecks! " 


PASC:OM Start letti ng TURBO SCREEN™ write your 1/0 source code today! 

COMPUTING ONLY - Call TOLL-FREE: 1-800-243-184 
23611 Chagrin Blvd., Suite 1'01 Inside Ohio call 1-216-292-8745 (Lines Open 24 hours, 7 days) 

Cleveland, Ohio 44122 
Computer System: _ _ _ 8-blt 16-bit 

Check TURBO SCREENTM Operating System: CPIMSO - - - PC-DOS 
package $49.95 ___ CP/M86 MS·OOS 

Money Order Plus Ship. 

(UPS) 5.00 
 Computer Model : ------- -- Disk Format: -------- 

Visa 
Total $54.95 Name: 

Master Card _ ___ 
Address: 

City: _______________ State _ ___ Zlp ____ _ 

Telephone: ------------------------~ 
Ohio residents add 6 Vz % sales tax. Outside U.S.A. add $20.00 U.S. Dealer Inquiries Welcorr 

'Turbo PaGCal la a tradamarll ol Borland lnternauonal. IBM Is a lrademarl< ol lnternetlonal Business Machines. MS.DOS Is a trademarl< ol Mlcrosolt. CPIM Is a uademarl< ol Olgltal Researcl 

http:bullf.ln
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FUNCTIONAL 

PROGRAMMING 


USING FP 

BY PETER G. HARRISON AND HESSAM KHOSHNEVISAN 

How to program without objects 

I 1977. JOH BACKUS introduced a functional style of 
programming in which variable-free programs are built 
from a set of primitive programs by a small set or com
bining forms (functionals that are also often referred to 
as program-forming operations or PFOsJ and by recursive 
definitions. This style is embodied in the language FP. 
which facilitates the manipulation of the functions them
selves rather than repeatedly creating new objects from 
old ones in an auxiliary domain. FP thus relates to a higher 
level of analysis than do the more common. object· 
oriented functional languages. ln fact FP has its own func
tional algebra that prescribes ru les for manipulation of 
functions and so simplifies reasoning about programs. FP 
systems have the following properties: 

• Programs have extremely simple semantics. 
• There often exist nonrecursive expressions for many 
functions that are normally recursively defined (similar to 
using a loop in Pascal). 
• Programs exhibit a clear hierarchical structure. 
• The principal combining forms are the operations of the 
powerful algebra of FP programs. This algebra can be used 
to solve equations for recursive ly defined programs and 
to transform programs into versions that run more effi
ciently or consume less space. 
• Transformation of recursive to nonrecursive functions 
and to loops can often be achieved automatically in FP. 

The main obstacle to the advancement of functional pro
gramming languages has been their poor run-time per

formance on conventional computers. This is primarily due 
to the large number of (mainly stackcbased) manipulations 
requi red to preserve referential transparency in the Ian· 
guages. Von Neumann computers execute instructions se
quential ly and so are tai lored toward supporting sequen
tial languages with destructive assignment. One way to 
improve performance is to offer a radica lly different com
puter architecture. specifically tailored toward supporting 
functiona l languages (see references I and 21. But there 
is also a need to provide efficient implementations of 
these languages on conventional machines. These are like
ly to remain widespread for the foreseeable future. in par
t icular in the personal computer ma rket. whatever the im
pact of any new architectures. A route to improved per
formance is to transform recursively defined solutions into 
iterative ones. FP programs lend themselves to this type 
of transformation very wel l since they do not refer to the 
auxiliary domain of objects. which often obscures the pro
cess of program transformation. Transformations of this 
sort may also prove beneficial to parallel implementations 
by increasing the size of the basic unit of work performed 
by each processor. This naturally reduces communication 
overhead. which o ften limits the performance of parallel 
machines. 

(Gonli1med) 

Dr. Peler G. Harrison is a lecturer in !Fie Departme'1t of Computing. 
linperial College. Hessan1 KFiosfrnevisan received his bacfrelor's degree 
in co111puli11g scie11ce from Imperial College. wfrere fie 11ow works as 
a research assista11t 011 tfre ALICE project. Tf1ey can be reacfred at 
Imperial College. 180 Queen's Gate. l.Lmdon SW7 2BZ. England. 
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PROGRAMM ING IN FP 


The FP algebra provides a formal basis f:' r prog~a~ 
transformation and so facilitates its automation. !Edrtors 
note: The idea of program transformation is discussed il'I .. Program 
Tra11sforrnatiQl'I°' by lohn Darlil'lglon o~t page 201.J Conventional 
transformation techniques prescribe algorithms for trans
forming functions when applied to certain arguments. The 
transformation strategy in FP is based upon theorems that 
state identities between functional expressions. A transfor
mation is then simply an instance of the application of 
a theorem. 

FP SYSTEMS 
An FP system consists of the following: 

• A set of primitive functions (for example. the arithmetic 
operators +. - . • . etc.). 
• A set of PFOs. These are programming constructs 
analogous to while loops. conditionals. and so on. found 
in conventional languages like Pascal. and they may be 
used to create more complex functions from simpler ones. 
• A domain of objects that might be. for example. integers. 
characters. sequences. etc. 

User-defined functions are defined in terms of these FP 
system components. . . 

PFOs are the programming constructs of FP (hke while. 
if . . . then ... else. etc .. of Pascal] and differ from the pro
gramming constructs of other languages (incl~ding other 
fu nctional languages) in that they are predefrned opera
tions on functions as opposed to objects. We are all 
familia r with the conditional statements. such as if P then 
Q else R in Pascal. The conditional operation of FP (f __, 

g ; h) is similar except that the pred icate and t~e tr~e and 
false branches of the conditional are expressions involv
ing only functions. namely f. g. and h. These expressions 
can be primitive functions. user-defined fu nctions. or ex
pressions built using the PFOs. In short. all PFO~ take a 
number of functions as arguments and return a smgle FP 
function. All FP functions take a single object as input and 
produce a single object as their result i.e.. they are of type 
Object - > Object. All FP systems are equipped _with an 
operation called application. which. give~ a function ~nd 
an object produces the result of applymg the function 
to the object. The notation f:x is used to represent the 
application of function f to the object x. 

To define an FP system. we must specify the set of 
primitive functions. the set of PFOs. and the set of ob
jects. Listed in the text box ..FP Syntax" on page 228 are 
some examples of primitives and PFOs that might be pres
ent in an FP system. The meaning of each is given by speci
fying the resu lt of its appl ication to various kinds of ob
jects. lf PFOs are applied to any other kind of obj~ct. ~ot 
mentioned in their meaning. the result of the applrcat1on 
will be 1.. This is read as ..bottom" and denotes the 
undefined object or error. So. for example. an attempt to 
add the integer 1 to the character a will yield .l since 
a is not the correct type for the + primitive. 
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The set of objects is determined by the set of atoms 
chosen. For example. if we choose to consider the set of 
integers. the set of nonempty strings. and the atoms T and 
F denoting true and false. then T. 66. - 88. 0. c. Hello. 
F. and GHj are all valid atoms. 

Considering now the set of objects that we can write 
down. we know tha t 

• Every atom is an object. 
• All sequences of objects. denoted by < x, , x2 •... x.,, > _ 
m ~ 0 (where each x, is an object other than .1 1 ;:s; 1 
~ m). are objects. 
• 1. is an object. 
• Th us. << 66.7 > ALA < GAB FO W >> is an object. 

USER-DEFINED FUNCTIONS 

The set of primitives and PFOs determines the set of func

tions that can be defined. The user can define functions 

using the def statement in FP. For example. 


def MyFun = AFun -. BFun; CFun 

defines a function in terms of an FP PFO-in this case. the 
conditional. Note that AFun. Bfun. and CFun must all be 
functions (which can themselves be bui lt by the use of 
PFOs). 

Each PFO takes a number of functions as parameters. 
The number of parameters is determined by the particular 
PFO. The "conditional" PFO takes three parameters. 
whereas the "construction" PFO can accept any number 
of function parameters. Recursive function definitions are 
allowed. so in the above example any of the expressions 
AFun. BFun. or CFun can refer to MyFun. 

Note that the syntax for function application and com· 
position in basic FP can be rather clumsy: for example. 
add:<2.3 > as opposed to 2+ 3 or al: < 2. < 3.4.5 > > 
as opposed to 2:: < 3,4,5 > . However. it is easy to incor
porate infix notation into many variable-free functional 
expressions. For example (using infixes : :. + ). f::g rep
resents alo[f, g) and f + g represents + o[f, g] . But note 
that if f = [h, g), + of is clearer than (1 oD + (2oD or 
(1 +2)of. 

PROGRAMMING IN FP 
A user-defined function is defined by one and only one 
definition. The name given to the function must be unique 
and must not coincide with the names associated with the 
primitive functions and PFOs. Remember that n.o part of 
a definition is a resu lt itself: instead. each part 1s a func
tion that must be applied to an argument to obtain a 
result. 

Here are four simple examples of recursive user-defined 
funct ions: 

def last = null otl -+ 1; last otl 

def len = null _, Li ; + o[i, len otl] 

def cat = nullo1 -+ 2 ; alo[1 o1, cato [tl o1,2) J 

def fact = eqO __, T ; w o[id, factosub1] 


(conlinuedl 
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The first returns the last element of a sequence. the sec
ond returns the length of a sequence. the third catenates 
two sequences. and the last defines the factorial function. 

Observe that the examples of function definitions given 
above. although written in FP. are written in a recursive 
style that is familiar from conventional functional Ian· 
guages such as Hope. LISP. and KRC. For instance. the 
definition of last says that if the tail of the sequence is 
empty then select the first element of obrect otherwise, 
look for the last element of the tail of the object using 
a recursive call to last. In the FP style. it is often possible 
to repl'ace an explicitly recursive definition by an equiva
lent nonrecursive functional expression. 

The function last could. in most systems. be expressed 
purely in terms of primitives: for example. def last = 1r. 
Similarly a more natural FP definition for factorial is def 
I = ( / •)oiota or. alternatively. def f = ( \ *)oiota. This 
"inserts" a • between each element of the sequence 
<1 ,2, .. . ,n> . 

A function to catenate (append in Hope) two sequences 
is def cat = (/al)oar. This nonrecursive definition suc
cessively appends an item from the end of the first se
quence onto the beginning of the second. Note that /cat · 
will then be a function that catenates any number of 
sequences. 

The function len. for length. would be a primitive in most 
systems. but if not. the more natural FP definition could be 

def len ... null -+ 0 : + o(aT) 

This definition says that len:x is O if x is empty: otherwise. 
change each element of x into I. and then add up the 
Is. The items are literally counted! 

Observe that the more natural FP solutions are non
recursive (effectively the recursion has been pushed into 
the PFOs used). Although these nonrecursive definitions 
may look strange initially. they express an equally obvious 
solution. By becoming familiar with the high-level PFOs 
and their concise syntax. you can give concise. expressive. 
and flexible definitions that are often nonrecursive. using 
just a few symbols. (It has been suggested that program
mer productivity is inversely proportional to the number 
of characters required in a program.) 

Here. then. are some more complex examples that make 
use of the PFOs: 

VE:ctoR PRODUCT: We can define the function Vector
Product to be def VP = ( / +)o(a•)otrans. Application 
of VP to a pair of equal-length vectors first creates the 
sequence of matched pairs of components (result of trans). 
then multiplies each pair. and finally sums these results. 
For nonequal-length vectors. the result of trans is l. and 
so therefore is the result of VP. We can explain each step 
in evaluating VectorProduct applied to the pair of vectors 
< < 1,2 ,3 > , < 6,5,4 > > as shown in table 1. 

MATRIX MULTIPLY: We can define the function MatrixMulti· 
ply to yield the product of any pair < y,z > of conformable 
matrices. where each matrix is represented as the se
quence of its rows: 

y 	= < y., .. .. y.. > 
where y, = <Y11 • . .. , y,.> for i = 1, .. . ,m 

z. 	 = < z.. ' ' . ' z. > 
where Z.1 = <Z11 • .. . , z,p >for i = 1, . . . ,n 

The function is then defined as 

def MM = (aoNP)o(adistl)odistro (1, transo2] 

BINARY TREE INSERT: Suppose that a binary tree is 
represented by a sequence o f three elements. where the 
first element is the left binary tree. the second is the data 
at the node (which we will assume is a number). and the 
third is the right binary tree_ A function lnsertlnSorted
BinaryTree (llSBT) , which inserts a number into a tree in 
such a way that all elements in the left subtree are less 
than the smallest number in the whole of the right sub· 
tree. might look like this: 

def llSBT = nullo1 __. ( [ ], 2, [) ]; 
leo[2o 1, 2)-+ [ 1o1, 2o1 , llSBTo[3o1 , 2] ]; 
[ l lS8To(1 o1 , 2), 2o1, 3o1 ]; 

PART PRODUCT: A function ParProds. when given a se· 

quence o f integers < x., ... ,x.., > . produces a sequence 

of integers <y......y... > such that. for 1 :s; i :s; m. 


y, = X1 * . . . " Xi 

Thus ParProdsoiota : 5 = < 1,2,6,24,120 > 


i.e.. the sequence of factorials of the numbers I through 
5. We may start from the observation that 

lwntinued] 

'Table I : A step-by-step explanation of the operation of VP. 

VP : < < 1,2,3 > . <6.5.4> > 

By def of VP = > (f+-)o(a•)otrans:< < 1,2.3> .<6.5.4> > 

Effect of Composition = > /+ :(a• :(trans:<< 1,2.3 > , < 6,5.4 > >) 

Applying Transpose "'> f+-(a• :< < 1.6>. <2.5> ,<3,4> >) 

Effect of ApplyTMll => /+ :<• :<1 ,6 > ,•:<2,5>,• :<3.4>> 

Applying • = > /+ :<6.10,12> 

Effect of Insert = > + :<6, + :<10,12>> 

Applying -t = > + : < 6.22 > 

Applying + Again = > 28 
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The Multi-User 
future is now available. 

Convert your IBM PC, XT, AT or 
and Multi-Processor implementa
tion under PC DOS, MS DOS, 

Compatibles to a true multi-user 
system while maintaining display, 
keyboard and software compati
bility . 

Since the KT-7/PC display is the 
same as your PC monochrome 
monitor, with its look-alike 
keyboard, operators will feel 
they're using an IBM PC and can 
also use the same software manual. 
Kimtron's multi -user solution in
cludes file and record locking, 
shared data access, and commun
ication between users. It is the 
intelligent alternative. 

The KT-7/PC supports Time 
Sharing, Enhanced Time Sharing 

UNIX, XENIX, CPM 86, Multilink, 
Concurrent PC DOS, and other 
compatible multi-user operating 
systems. 

Kimtron's multi-user solution may 
be tailored for cost effectiveness; 
as low as $1095 for an additional 
user, and for speeds more than ten 
times faster than LAN. You can add 
one or as many as 31 additional 
users per PC . Kimtron delivers the 
future now by allowing an e ver
widening network of multi -user 
PC's. 

The KT-7/PC may be comple
mented with one (or more) I/O 
Card, Memory Card, 8086 Speed 

Enhancer Card, 80286 AT Card, 
8088 Multi-Processor Card, 80186 
Speed Enhancer Card, 68000 
Card, and related software. 

For more information about Kim
tron's Multi-User Solution, or 
general video data terminals for 
other mini or micro multi-user 
systems, call your local computer 
dealers, distributors or Kimtron 
Corporation Today! 

(408) 727-1510 

-= 1705 Junction Court 
- Building 6160 

San Jose, CA 95112 
NOTE' lBM PC . XT • . ~T. l'C DOS. MS DOS. UNIX. :<£NIX , C?M 66. Muln.Link. Concurr nt PC DOS ore 
reqts•ored tradernorks or IBM CorpoMtion, Mierosoft Corp.. B II Labs.. Oigilal Rc>o-0a reh Inc .. Sohwore Link lne. ~-~ Hirntronrc:speeUvely. 
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Inquiry 115 

Express Computer Presents: 

a DISKETTE SALE 
You CAN buy quality diskettes at low PRICES 

including a LIFETIME WARRANTY . 

SS DD .81 -(i)DS DD .90 
minimum quantity 
of 50 diskettes I 
Includes: TO ORDER 
•Box 	 CALL TOLL FREE: 
*Labels 800-437-5200 
*Envelope ask for operator 213 

• 100% Error Free MD. residents call: 
•Lifetime 	Guarantee 1-800-638-8890 

(24 hours a dayl
LIFETIME Deafer Inquiries Invited 

WARRANTY! 
Send detective diskette back and we' ll replace it 
Ill there is a defect in original material and workmanshlpl. 

C.0.D. and prepaid orders accepted 

EXPRESS COMPUTER 

1101 Valley Glen Rd. 

Elkins Park, PA 19117 
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From a set of axioms that 


are not self-contradictory, 


an algebra may he defined. 


ParProds : < x 1 , •.• , x.., > 
= PARar : < ParProds:< x, , ... Xm > . y > 
where PARar = aro[1, • o [1ro1, 2]) 

Unfortunately. we cannot simply right-insert the PARar 
function because it requires that the sequence to which 
it is applied has a sequence for its first element We first 
have to make this element into a sequence. The function 
ParProds therefore becomes 

def ParProds = null --. O: 
( \ PARar)oalo[ [1]. tlJ 

def PARar = aro(1, •o[ 1ro1, 2J) 

We may now use this nonrecursive function ln the defini
tion of other useful functions. For example. it is a relatively 
simple matter to extend these concepts for the evalua
tion of polynomials. 

THE FP ALGEBRA OF PROGRAMS 
Just as a set of functions mapping a domain of objects 
into itself may define an algebra on that domain. so too 
may a set of functionals define an algebra on a domain 
of functions. The reader will probably be quite fami liar 
with the concept of the field of real numbers (objects} 
under the composition rules of addition and multiplica· 
tion (functions) that possess the necessary properties such 
as associativity: he or she is surely familiar with the well
known algebra that follows. In the same way, a set of 
axioms that are not self-contradictory may be defined on 
a set of functions under composition rules given by a set 
of functionals. From these axioms. it may be possible to 
establish. as theorems. further properties about the sets 
of functions and functionals; i.e.. an algebra may be de· 
fined. Through the algebra. relationships between func
tions may be established as identities. independent of the 
domain of objects to which they are applied. The two sides 
of such an identity yield an equation at the object level 
for every argument to which they are each applied. Thus 
the functional algebra provides a more general. higher 
level of reasoning in which quite powerful arguments can 
be expressed and results deduced. ote that any set of 
axioms could be chosen provided they are consistent. but 
in order that the result ing algebra be useful. the axioms 
shou ld not contradict known properties of conventional 
functional languages when the functions of each side of 
an identity are applied to objects. Thus. for example. we 
would not choose for an axiom the statement 

fo[g,h] = [fog, foh] 
(conli1111ed1 



So you can keep on 
working without 
worrying about 
the disastrous 

Multifunction Board 

Error Correction 
Cod - (EC ) 

Switch less 
Installation 

Maximum RAM 
Capacity 4 Mh~·te 

Pree Productivity 
Software 

2 Year \\.arranty 

•I™ 
Orchid ECCELL Advantage! 

ND
~$ AJo
'l~ 
AJ()
'/~ 
/.JOys 
N~11'$ 
ND 

Attention IBM AT"' own rs. Your 
choice of multifunction boards is 
about to be simplified. 

Because once you find out what 
ECCELL has to off r, you'll hav 
only one choice: ECCELL by 
Orchid Technology 

ECCELL is the only rnultifunc
tion board with ECC (Error 

orrection Cod ). ECC actually 
detects and corr cts m mory 

rrors before they do any harm. 

oflosing your data. In fact, ECC is so 
critical, virtually no mainframe or 
minicomputer op rates without it. 

And ECCELL is the only multi
function board with switchless 
installation; the same advanced 
technology chos n by IBM when 
they built their AT Tuchnology so 
advanced we can back it with an 
unprecedented 2 year warranty 

Want more proof? Pick up a pen 
and prove it yourself. 

Then pick up the phone and 
call Orchid Technology at 
415-490-8586. 
Finally, aclvancecl technology 

for the IBM AT. 
Inquiry 235 

47790 Westinghou se Dr., Fremont, CA 94539, T'XL: 709289 

ECCELL i!i n. lnidem:i_rk of Orchid 1l>chno'4~~ Ad~"tlntngc-! is a lmdcnuu1corAST 
R('sl·~trch . lnr. lli.\I AT ·~ ;.1 trmlc•nuirk o f fn tcma.tkmnl Du~lneu 1i-.,O'tt:hJllel f"A .. 'p . 



5" Floppy & 
Winchester 
4 Card s 5100 
$387" 

3002T 
5" Floppy 
& Winchester 
10 Card s 5100 
$565" 

=1~ l l:{~~~ 1 ~ 1 ·~ 
RESEARCH CORPORATI ON 

8620 Roosevelt Ave./Visalla, CA 93291 
209/651-1203 

We occepl BonkAmedcord/111$0 ond Mo•le1Cord 
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Backus's set of axioms 

for FP is consistent hut ftas 

not been shown wbe complete. 

for all functions I, g, h, since for object x. it is not true 
in general that 

f: < g:x. h: x> = < f:(g:x) . l:(h:x) > 

However. we can and do choose 

[g,h] of = 	 [gof, hoij 

Backus has presented consistent axioms of the FP func· 
tional algebra (reference 3). although the set has not been 
shown to be exhaustive. When applied to an arbitrary ob
ject. each is duly seen to yield an equality that is known 
to hold . As a simple example of the use of the FP algebra 
in formal reasoning. we first prove the equivalence be
tween the recursive and nonrecursive definitions of fac
torial considered above. 

We know that by defini tion. 

iota = eqO -+ null; aro[iotaosub1 ,id] 

and FP laws state that for all functions f. g, h. 

( \ f) oaro[g,hJ = fo[( \ 0og,hJ 

(this is easi ly checked from the definition of \ ). and for 
Boolean-valued function p. 

fo(p -> g; 	h) = p -> fog ; foh 

leasily checked from the definition of -> )_ Thus. 

( \ •)oiota 	= eqO .... ( \ *) onull: ( \ *)oaro[iotaosub1 ,id) 
= eqO -+ 1 : • o [( \ * )o iotaosub1 ,id] 

and writing ! for ( \ • )oiota gives 

! = eqO .... T: • o[! osub1,idJ 

The power of the algebra has been further developed 
and exploited by Williams (reference 4) and Backus (ref
erence 5). who introduced the linear class of functiona l 
forms. A functional form is a functional expression that 
contains function variables. and a linear form possesses 
certain properties relating to function expansion. dis· 
cussed below. A function f is defined to be (functional\')') 
linear if it has the "else part" given by a linear form in 
f. i.e.. f = p -+ q; Hf fo r some fixed functions p and q 
and linear form H. Linear functions such as f satisfy the 
Linear Expansion Theorem (LET). which states. loosely. 
that for object x. if f:x is defined. f:x = (H'q):x for some 
integer i, given by another form H, [the "predicate 
transformer"') known in terms of H. Specifically. i is the 
least integer such that (H1p):x = T. This solution is clearly 
iterative at the function level of description- if a function 

(co11ti11ued) 



Introducing EasyPleX~ The new, 
e.asy-to-use electronic mail system 
from CompuServe. 

Finally! El ctronic Mail that's so easy to 
use you can start composing and sending 
messages the first lime you get on line. 

Designed for various experience levels, 
EasyPlex has a menu mode with simple, 
easy- to-follow directions for beginners, 
and it lei experienced users save Lime by 
working in the prompt or command modes. 
With Ea~yPlex, you can compose, edil send, 
file, and take advantage of sophisticated 

options previously available on ly with more 
expensive services. 

CompuServes EasyPlex lets friends and 
relatives, associations and club members 
communical any lime of the day or night. 
And small business 0Wl1ers, real estate 
professionals, insurance agents, lawyers, 
writers, etc. can communicate quickly and 
simply-either interoffice or interstate. 
"Its Easy." "Just Plex it! " 

Best of all, EasyPlex is ava ilable to all 
CompuServe subscribers. And, along with 
EasyPlex, you get hundreds of valuable and 
entertaining computing options. Plus the 
assurance of belonging to the largesl fastest 

ERBoX 

growing computer information service in 
the world and the premier supplier of 
business infonnation lo FORTUNE 500 
companies. 

Start communicating! To buy a 
CompuServe Subscription Kil see your 
nearest computer dealer. To receive our 
informative brochure or to order direct 
call or write: 

ConlpuServe® 
In formation Services, P.O. Box 20212 
5000 Arlington Centre Blvd., Columbus. Ohio 432.20 

800-848-8199 Inquiry 64 
In Ohio, call 614·457-0802 

An H&R Block Comp<iny 
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FP SYNTAX 


Examples of primitives that might be presen in an FP 

system include the fol lowing; 


Add. Subtract. Multiply. Equals. etc. t +. - . •. eq, etc.) 

When x is of form < y,z > and y,z are numbers. 

then + :x yields the sum of y and z 

otherwise + :x = .L 

1The others are defined simi larly) 


Greater Tha n. Less Than. Less Than or Equal. 

elc. (gt. It. le. etc.I 

When x = < y,z > and y,z are numbers 

then (i f y > z then gt:x = T else gt: x = F) 

(The others are defined simi larly.) 


And . Or. ot (and .. or. notl 

When x = < T. T> then and:x = T 

When x = < F, T > or x = < T. F > or x = < F, F > 

then and :x = F 

[The others are defi ned similarly.) 


Nul l tnullJ 

When x = < > then null :x = T 

When x = .L then null :x = .L 


otherwise null: x = F 


Append Leh 1alJ 

\\1hen x = < y.< >> then al: x = < y > 

When x = < y. < Z1, ....z"' > > then al :x = < Y.Z1, ... .z., > 


Append Right tar) 

Whenx =<<>.y > then al: x =< y > 

When x = < < z,, .. . . z., > , y > then ar:x = < Zi. ....z,...y > 


Selectors (1. 2. 3 . . . . I 

When x = < z .....z... > then if m ~ 1 then 1: x = z, else L 


Right Selec tors [1 r. 2r . 3r , . .. I 

A above. selec s fi rs . second . etc. from the right 

of the sequence. 


Iden tity (id :x) 

x 

Transpose (trans) 

When x = < < > , . .. , < > > then trans:x = < > 

When x = < x1, . . . ,x.,> where x, = < x,1, ... , x, ~ > 


for 1 ~ i s m then trans:x = < Z1, ... ,Z,. > 

where Z1 = < X11•· . . ,X,,,1> for 1 S j S k 

otherwise trans:x = .L 


Distr ibute Left (distil 

When x = < y, < > > then d1stl :x = < > When x = < y, 

< Z1 . ... ,Z,,, >> 

then distl :x = < < y,z1 > ,. . , < y.z,. > > 


Distribute Right [dis r) 


When x = < < > .y > then distr:x = < > 

When X = < < Z1 .. . ., Z,,. > , y > 


then < < z,,y > , .... < z ... ,y > > 

Iota liQtaJ 
if x = 0 1ota:x < > i x is a posi ive integer 1ota:x 

< 1.2, .. ,X > 
otherwise iota:x J. 

Others 
Some other possible primitives are head lhd). tail (Ill. righl 
tai l ttrl ). r ate left rro IJ . rotate right trotn. subract one \sub1 ) 
is equal o zero teqOI. and so on. ote ha all these are iust 
as easily writ en in FP using top primit ives and the PFO 
below. For example. 

def eqO = eqa[id. OJ 
de! sub1 = - a(id, T] 

Listed below are some examples of the type o PFOs that 
could be chosen for an FP system. 

Composition 
(log) :x '"' f:( g: x ) 

Construction 
[ 1 . f2, . . , fm ] : X < f1 :x, f2 :X, ... , l_,:X > 

Condition 
(p -+ I; g) : x = if (p:x) is T hen f:x 

else if (p:x) is F then g:x 
else .L 

In ert Le ft 
I I : x = if x = < y > rheny 


else if x = < Yi ..... y.,, > and m ~ 2 

then f:< y1 , /f: < y2 .. ...ym > > 

otherw ise l. 


Insert Right 
\ . x = if x = < y > then y 

else if x = < y, , . ... y., > and m ~ 2 
then I:< \ f:< y1,. . . . Ym-1 > . y., > 
o herw ise .L 

Apply To All 
ad . x = if x < > then < > 

if x < y,, .. . , Ym > then < f:y , . . 

Constant 
f : x = if x = .1 then .l 

otherwi se i 
(Here f is an obiect parameter.) 

To dare. FP has been available only to researchers Inter
pretive FP systems for relat ively la rge computers have been 
implemented at such institutions as JNRIA: the University of 
Paris; the Unive rsi ty of California at Berkeley: and Westfield 
Col lege and Imperial College. London. However. we at Im
perial College hope to make an FP compiler for VA X and for 
conventiona l microcomputers such as he IBM PC available 
to the general public by the end of this year. 
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The VERSABUSINESS™ Series 

Each VERSABUSINESS module can be purchased and used independently, 


or can be linked in any combination to form a complete, coordinated business system. 


VERSARECEIVABLES"' $99.95 
Va!SARECllllAl!l.ES•• is a cornple1e menu-driven accounts rccei'llable, ln1101cing, and 
monlhly stalement.generating syslem. lt keeps track of ah inlonnation rel311!d to who 
owes you or your company money, and can prouidc automalic b~ting for pa" due ae
counls. VEllsAREcE!llABUS"' prints all neU5SilfY statements, invoices, and summary
rvporls 4nd can be linked wilh 'VERSAUDGE!l II" and \/EllsAINVCNTORV". 

VERSAPAYABLES'M $99.95 
\IERSAPAVABL£S'" is designed 10 keep tr.>ck of currenl and aged payable$, keeping !IO'J 
in touch With all Information regarding how much money your company owes. and ro 
whom. \IERSAPAVAB1..£S• maintains a complete record on each vendor, pnnls checks, 
check registers, llO<Jchers, transaction reports, aged pavablH repom, vendor reports, 
and morn. W11h VBisAPAVABUS•, you can l!W'n let your computer au1oma1ically select 
which vouchers arc lo be paid, 

VERSAPAYROLL"' S99.95 
V~PAVROl.L• is a powerful and sophistic<1ted. bu1 ~Y lo use pavroll system that 
keeps I rack or all government ·requircd payro11 information. Complete employ c records 
are maintained, and all necessaey payroll calculations are performed automatically, wilh 
lotol> cbspi<lved on act en for operator approval. A payroll Clio bo run tolnlfy, llulomati• 
cally or 1he opertilor can inteNem! lo prevent a check from being pmted, or to al1er 
infotm111ion on if. Udesired, 10111!! may be posted ro !he VERSAl.JD<lER tr• system. 

V ERSAINVENTORY"' $99.95 
VERSANV!NTORV'" is a complete inventory c:onrrol system that gives you instant access 
ro c1<i1a on aey uem, \/£RSA !NveITOAr keeps track or aD inlonnation related to wha1 
items are in stock, out or tock, on backorder. ere.• stores sales •md pricing ruua, alerts 
you when an If m lruls oolow ll pre""t reorder point, and allow you 10 C!nfor nnd prin1
invoices dirfc:tly or to link with th ~R!!cEJvASLES •yslem. VEllsA LWEr<TOOr prints
all needed inventory lislings, reporls of rtems below reorder poml, in• mory value re· 
por1s, period and vear-10-date sales n?pOrts, price lists, inventory checklists, elc. 

50 N. PASCACK ROAD, SPRING VALLEY, . Y. 10977 

VERSALEDGER Ir" $149.95 
VERSA l.EDOER R'" is a complete accounting system that grows as your business 
grows. \/ERSAl..EooER tr• can be used as a simple personal checkbook reg1Sler, 
expanded to a small business bookkeeping system or developed into a large 
corporate general led.cier system without any additional softwa re. 

• 	VERSAl.£DGER IT'" glues you almost unlimited storage capacity 
(300 to 10,000 entTies per month, depending on the system), 

• s tores all check and general ledger information forever, 
• prints ITactor·feed checks, 
• handles multiple checkbooks and general ledgers, 
• prints 17 customized accounting reports including check registers, 

balance sheets, income statements, transaction reports, account 
llstings, etc. 

VERsALEDGER If" comes with a professionally-written 160 page manual de· 
signed for firs t·lime users. The VERSALEOGER II'" manual will he lp you become 
quickly familiar with VERSAl..EooER rr•, using complete sample data files 
supplied on dlsketle and more than 50 pages of sample printouts. 

SATISFACTION GUARANTEED! 

To Orde r: 
Writ or call Toll-free (800) 31-2818 
(N.Y.S. re•idenl call 914-~25 - l 535) 

• add $3 lot shoppong in UPS ..,... • add S5 10 CANADA °' MEXICO 

' odd $4 lot C.O.D. o• non UPS ore•• ~ •arld P'oP<• t>O>l•!I" c!w>-.TI."' 
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• ~5·80 is a trademark or 1t>e Radio Shock Dto.1110n ol Tandy Corp. ' APPLE Is a tr>demark or APf'lt< Corp. 'IBM io ~ lr•d mark of [!lM Cotp. ' OSBORNE lo• uod<nwk of o.borne Corl>
•CP/M Is a orodomarl< or Di91tal Reoeorch • ' XEROX r. a 1tbdemark or Xero• Cotp. 
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FASTEST 

SERVICE 

llTHE 

INDUSTRY 


IT'SOUR 
REPUTATION 
Standard Forms Shipped From 
Our Plant To You .. .ln 3 Days! 
Standard computer forms 
compatible with over 400 software 
programs can be shipped flom our 
plant 10 you ... in just 3 days1That's 
fast Even, our custom service is 
fast Mostcustom orders are 
shipped in 5 to I 0 days. Serv1ce 
thls fast means oo unnecessary 
dela\I You are guaranteed what you 
want - when you want itl 

CATALOG and 
MPATIBILll'Y GUIDE •• . 

Request your FREE 32 page 
catalog complete wilh a 
sollwarelforms Compatibility Guide. 
Call Toll Free: 
1-800-328-5727, Ext 515 
In Mlnnesota, 1-800-742-5685 

~ DElUXE 
C 0 M P U T f H f 0 R M S 7762 
A OMSIOI'< OF DELUXE CHECM PR INTERS, INC 
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PROGRAMMING IN FP 

Linear functions are 

typically translatable 

into iterative form . 

could be "accumulated"' by successively passing round 
a loop. its result after i cycles could simply be appl ied to 
the object x. Translation into a loop at the object level 
appears possible. The importance of expansion theorems 
in general is that they give nonrecursive solutions to the 
recursion equations defining certain functions. Further use 
of the FP algebra may also derive nonrecursive solutions 
as pure FP expressions from linear expansions (reference 4). 

We have demonstrated that the linear functions con
stitute a well-behaved class. We will conclude the discus
sion of llnearity by identifying some linear forms and in
dicating how they may be detected automatically. lt can 
be shown tha t the primitive forms of composition. condi· 
tion. and construction are linear and that the linear class 
is closed under functiona l composition. The closed prop
erty means that if a linear form is applied to a function 
argument. which is itself the result of applying another 
linear form to a function variable. the resulting. composite 
form is linear in the function variable. Thus the compiler 
can detect in many cases whether a defined fu nction is 
linear and. if so. determine its predicate transformer. re· 
ferred to above. For example. any form that is built up 
from the PFOs compos ition. construction. and condition 
and has only one occurrence of its function variable argu
ment must be linear. More important. linear functions are 
typically tra nslatable into itera tive form. and the subject 
of current research at Imperial College is to automatically 
generate an iterative implementation (a loop) for a linear 
function. in particular any defined by a multiple composi
tion of primit ive linear forms. 

Clearly then. the class of linear forms is an important 
one. and recent results (reference 6). again relying on the 
functional algebra. facil itate automatic transformation of 
a sign ificant class of nonlinear functions into linear form. 
from wh ich an iterative implementation follows (it is 
hoped). Mutually recu rsive definitions also may be simi
larly transformed under appropriate conditions. further 
extending the class of optimi zable functions. Probably the 
prime example of these resu lts is the transformation of 
the Fibonacci fu nction into I = 1og where 

g = le1 -+ [T, ll; [ + ,1Jog osub1 

By application of the linear expansion theorem for the 
linear form H given by Hg = [ + ,1]ogosub1 , with H 1a = 
aosub1 for function a. 

g:x = 1+ ,1].- ' :<1 . 1 > = [ + .w-2 :<2 .1 > 
= ( + ,11~-3 :< 3.2>= ... 



No micro in its right mind would 
want a showdown with Pinnacle. 

Its awesome fire power is 
provided by the superb Motorola 
68000 charging along at 12MHZ 
with no wait states (giving about 
3M/PS). 

And Pinnacle's ammo belt is just 
bristling with high powered options 
to give rapid fire to all seven users. 

P-System, Umx,' CP/M-6BK,® 

Mosys, BOS, Mirage, Tripos all obey 
instantly - along with their armies of 
applications. 

Up to 8 Megabytes ofdirectly 
addressable RAM and 110 
Megabytes ofWinchester storage 
dance when Pinnacle barks its 
sharp orders. 

And that's Just for starters. 
There's also the Pinnacle IX wtth 
71/1/0 68000's, OMA, and Memory 
Management hardware. Ideal for 
disk intensive operating systems 
like Umxe' and Pick 

And a Pinnacle LX expansion 
chassis allowing nine 68000 
processors to network 56 users. 

A micra's gotta do what a micra's 
gotta do. 

And starting at under $4000 
Pinnacle's Just the fastest there is. 

PINNACLE 

The accessible peak of performance 

us DISTRIBUTORS Pinnacle Systems Inc. 10410 Markinson Road. Dallas. Texas 75238. Tel. (214) 340-4941. Telex 88-8442 
r;u ;cTRONIC MANU•ACTURINGISERVJC(; Lamlech Electronics Corporation, 620 Easy Street, Garland, Texas. Tel. (214) 272-3504 


INTERNATIONAL SYSTEMS GROUP ISG Pin118cle, Dallas, Texas. TeJ. (214) 340-4941. (Oistobutor enqwies lnVtled). 


VERTICAL MARKET SYSTEMS VMS Pinnacle, Dallas, Texas. Tel (214} 340-4941. 


EUROPEAN DISTRIBUTORS TOI Pinnacle Ltd, 29 Alma Vale Road, Bnsrol 8$8 21-IL England. Tel. (0272} 742796. Telex 444653. 
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Announcing the First 

OPTICAL DISC 
READ ONLY MEMORY 

FORUM 

October23-25, 1985 


Pentagon City Quality Inn 

Arlington, Virginia 


Presentations Cover: 

• Applications 
• Market Potential/ Investment Opportunities 
• Computer Systems · Enhancemenc Potential 
• Optical Disc-Read Only Mernory Technology 
• Standards & Specifications 

Pre-conference tutorials are scheduled for October 22. 

Exhibits of re prese nta ti ve technology will be available to 
conference registrants in an adjacent exhibit area. 

For funher information contact: 

LEARNING TECHNOLOGY INSTITUTE 
50 Culpeper St.. Dept . B 
Warrenton. VA 22186 (703) 347-0055 

PROGRAMMING IN FP 


Th is reflects the usual way of implementing the Fibonacci 
iteration using two accumulators. IEditor's note: Compare this 
with tf1e Hope transformation of the same function in John Darfington·s 
article on page 201.1Further optimization is often possible 
for a set of mutually recursively defined functions {see ref
erence 6) . When such functions are combined with the 
linearization techniques used in the previous example. 
some powerful optimization becomes possible. Dijkstra's 
FUSC function satisfies the appropriate conditions and 
can be converted into iterative form. Denoting "'divide by 
two" by d. s = sub1 and p = add1 . FUSC is defined by 

fuse = le1 -c> id; even -> fuscod; + o[fuscodop,fuscodos] 

The theorem gives fuse = 1 og where 

g "" 	 le1 ..... [id,s]; 
le2 -+ (even _. [Log,s); IMoQ,s)); 
even -> [L0g,M,g); !M0g,L,g] 

where L0g = 1 og od, L,g = 2ogodop, 
M0g = + og odo p, M1g = + og od 

Thus the last branch of the definition for g ( > 2} becomes 

even 	-+ (1, + Jogod; [ + .2]og odop 

This reflects precisely the iteration of Dijkstra. and since 
the function is readi ly recognizable as linear in this form. 
the corresponding loop in an imperative programming lan 
guage could be generated by the compiler. • 
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Put your blue box 

out to pasture. 


Genesis Has Better Choices for 
Superior 8086 Designs. 

Genesis development tools turn your 
IBM PC or compatible computer into the 
most nexiblc, comprehensive development 
system made for 8086-family designs. 
Genesis offers the widest choice of proven 

0 

langu ages, superior debugging tools, and 
even in-circuit emularn rs. It all siarts \\~ Lil 

ACCESS, the superior Genesis operating 
environment that allows Intel's 8086 devel· 
opmelll soff\rnre to run under MS- DOS. Ami 
not only do we sell ACCESS and all the Intel 
languages for 8086 and 80186 designs 
\\~ also offer an ACCESS system fo r 8-bit 
designs as well. 

Genesis Is Faster. 
You get perfo rmance as well as flexibili ty 

\\ith Genesis. for example, in our tests the 
AS~I 86 assembler running under ACCESS on 
an IBM PC AT runs 4. times as fas t as Lile 
assembler on a hard·disk based Series Ill 
and an incredible eleven times fas ter than a 

floppy-disk based Intel si ·1en1. The ASM86 
imemhler we tested undrr ACCESS even 
ran I.5.1 times fas ter than aVAX 11/ 82 
runningco mpetingcross-soff\\me. 

Genesis Is Easier to Use. 
Of course, Genesis offers more than speed 

of execution. The GeneScope famil y of sym· 
bolic debuggers and in-circuit emulators 
share the most powerful and easiest to use 
human interface available today. GeneScope 
offers high-level macro facilities, an on-line 
symbolic as embler, alphanumericand 
g~aphic support, and many more features 
that make Genesis tools a helter so lution 
Llian other systems. 

Genesis Costs Less. 
With Genesis you get all the Oexibility of 

a personal computer and :Lil the power of 
expensive dedicated development systems. 
You can get your product.5 to market fas ter, 
at a frac tion of Lile cost. 

Is there really any reason to keep using 
obsolete, expensive equipment -\\i1en you 
can have Genes is ins tead? Quit chewillg 
your au/ - ;:ive 11s a call a11d/i11d out how 
Genesis tool~ 

can make 
J~mr Ii.fe 
easiet: 

Genesis Has a Better Solution. 

Genesis'" 
Microsystems 

Genesis Micms}"lcms Corpornrion 
I% C;lSIro Slrret 
.\ lounlain \'kw. C..1lifomia 9-JO-I I 
Phone: (~ 1 5 i 96-i -9001 
Telex: 4998()l)3 GEN.\tS UI 
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·I 
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 31/2 inch diskettes. 

With our File Connection software programs you 
can transfer data files between most computer 
systems, including CPfM, DEC, Honeywell, Univac, 
IBM 3740, Sil, S/3, Sf23, S/32, S/34, S/36, and S/38. 

Our Word and Typesetting Connection programs 
u e IBM standard Document Content Architecture 
rnCA-RFf) 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 1/z 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 solut ion to your problem. Call us today 
to discu your requirements. 

This ad is one of a series featwing NASA missions. 
For a free poster, send us your written request. 

Box 1970 Flagstaff, AZ 86002 
(602) 774-5187 Telex 705609 
Inquiry 120 for End-Users. Inquiry 121 lor DEALERS 0 LY. 
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D·E·C·L·A·R·A·T·1-V·E L·A·N·G·U·A·G·E·S 


A HOPE 

TUTORIAL 


BY ROGER BAILEY 

Using one of the new generation 
of functional languages 

Editor's note : In tf1!s article we have boldfaced Ifie output of Ifie Hope 
interpreter lo distinguish H from tfie input. Tfie Hope interpreter is 
aWlilable for downloading from BYTEnet Listings at (61 7) 861·977 4. 
Tfiis version runs under PC-DOS 2.0: !IOU will need the files 

HOPE.EXE and SYS.HOP. Related articles are Ifie BYTE U.K 
column on 17aqe 34 1 of tfiis issue and BYTE U.K. on 17age 385 of 
Ifie May issue. 

IN A LANGUAGE LIKE PASCAL. a function is a piece of 
"canned" program for doing standard operations like find
ing square roots. When we want the square root of a 
positive number stored in a variable x. we write sqrt(x) 
ar the point in the program where we want the value. such 
as writeln(lO + sqrt(x)) . This is ca lled an application of 
the function. The value represented by x is called the 
argument or actual parameter. In this context the function 
sqrt computes the square root of x. 1.0 is added to it. and 
the result is then printed. 

We can also define our own fu nctions specifying how 
the resul t is computed using ordinary Pascal statements. 
Here's a function that returns the greater of its two 
argument values: 

function max(x,y: INTEGER): INTEGER; 
begin 

if x > y 
then max : ;::: x 
else max: = y 

end; 

The identifiers x and y are called formal parameters. 
1 hey're used inside the definition to name the two va lues 
that will be supplied as arguments when the funct ion is 

applied . Here's how we might use max to fil ter out 
negative values: writeln(max(z,O)): . 

A more interesting case is when the actual parameter 
is a function application itself or involves one. We can use 
max to find the largest of three numbers by writing 
max(a, max(b,c)) . 

Combin ing functions like this is called composition . The 
expression is evaluated " inside out" because the outer 
application of max can't be evaluated unti l the value or 
its second argument is known . The inner application of 
max is therefore evaluated first using the values of band 
c: the result is used as the actual parameter in the outer 
application. 

Another way to combine functions is to define more 
powerfu l ones by using si mpler ones as building blocks. 
If we often need to find the largest of three numbers. we 
might define 

function Max0f3(x,y,z:INTEGER):INTEGER; 
begin 

Max0f3 : = max(x,max(y,z)) 
end; 

and apply it by writing Max0f3(a,b,c). 

PROGRAMMING WITH FUNCTIONS 
Pascal is called an imperative language because programs 
written in it are recipes for doing something. If our pro
grams consist only of functions. we can concentrate on 
the results and ignore how they're computed. Forget that 

fw11ti1111ed1 

Roger Bailey can be reacfied at the De17arlmenl of Computing. Im
perial College. 180 Oueen·s Gale. l.Llndon SW7 2BZ. England. 
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sqrt is a piece of code and think of sqrt(x) as a way of 
writing a value in your program. and you'll get the idea. 
You can think of Max013 in the same way if you ignore 
the way it works Inside. By defining a toolkit of useful func
tions and combining them, we can build powerful pro
grams that are short and easy to understand. 

In Pascal. functions can return only simple data objects 
such as numbers or characters. but real programs use big 
data structures and can't easily be written using these func· 
tlons. In Hope. functions can return any type of value. in· 
eluding data structures equivalent to Pascal's arrays, 
records. and much more. Programming in Hope has the 
flavor of simply writing down the answer by writing an ex
pression that defines it. This expression will contain one 
or more function applications to define smaller parts of 
the answer. These won't usually be built in like sqrt. so 
we·11 have to define them ourselves. but we'll still th ink of 
them as definitions of data objects. not as algorithms for 
computing them. 

A SIMPLE HOPE EXAMPLE-CONDITIONALS 

Let's see how we can define max in Hope. Like Pascal, 

Hope is a strongly typed language: we must tell the com

piler about the types of objects in our programs so it can 

check that they're used consistently. The function defini· 

tion comes in two parts-the declaration followed by one 

or more recursion equations. First we declare the argu

ment and result types: 


dee max : num II num - > num; 

dee is a reserved word (must be in lowercase) signaling 
the start of the decla.ration of the functlon max. which 
takes two numbers as arguments and returns a single 
number as its result. Read the symbol : as "takes a:· ames 
consist of uppercase. and lowercase letters (which are 
distinct) and digits and must start with a letter. The cur
rent fashion is to use lowercase. You can separate sym
bols with any number of blanks and new lines for clarity. 
A space or new line is needed only when adjacent sym
bols might be confused as one symbol without it 

The next part of the declaration gives the types of the 
arguments. Integers are of the predefined type num (in 
lowercase). Read II as "and a" : alternatively. you can use 
the reserved word X. Read - > as "yields:· The semicolon 
marks the end of the declaration. max needs only one 
recursion equation to define it. 

--- max(x,y) <= jf x> y then x else y; 

Read the symbol --- as " the value of." The expression 
max(x,y) is ca lled the left-hand side of the equation. It 
defines x and y as formal parameters or local names for 
the values that will be supplied when the function is 
applied. Parameter names are local to the equation. so 
x and y won't be confused with any other x or y in the 
program. The symbol < = is read as " is defined as: 

The rest of the equation (ca lled the right-hand side) 
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defines the result. It's a conditional expression. The sym
bols if. then. and else are reserved words. If the value of 
the subexpression x > y is true. the value of the whole 
conditional expression is the value of x: otherwise. it's the 
value of y. The two alternative values can be defined by 
any Hope expression. 

While Pascal 's conditional statement causes one of two 
actions to be performed. Hope's conditional expression 
specifies one of two values. Hope doesn't specify the 
order in which the two expressions are evaluated. On a 
computer that uses parallel processing. such as the Im
perial College ALICE machine. it's even possible to 
evaluate all three expressions in parallel and throw away 
one of the resu lts when the value of the condition is 
known. 

USING FUNCTIONS WE'VE DEFINED 

A Hope program consists of a single expression contain

ing one or more function applications. When the expres

sion is evaluated. the result and its type are printed on 

the screen. Here's a simple program that uses max: 


max(10,20) + max(1, max(2,3)) ; 
23 : num 

The rules for evaluating the expression are the same as 
those in Pascal. Function arguments are evaluated first. 
the functlons are applied. and finally other operations are 
performed in the usual order of priority. 

We can also use existing functions to define new ones. 
Here·s the Hope version of Max0f3: 

dee Max0f3 : num II num # num - > num; 
--- Max0f3(x,y,z) <= max(x,max(y,z)); 

A MORE I NTERESTING EXAMPLE 
Just as Pascal's conditional statement is replaced by Hope·s 
conditiona l value. so the repetitive statement is replaced 
by the repetit ive value. Here's a Pascal function that 
multiplies two numbers using repeated addition: 

function mult(x,y:INTEGER):INTEGER; 
var prod:INTEGER; 
begi n 

prod : = O; 
while y> O do 

begin 
prod : = prod + x; 
y : = y - 1 


end; 

mult : = prod 


end; 


It's hard to be su re th is function does enough additions 
(i t took me three tries to get it right) . and this seems to 
be a general problem with loops in programs. A common 
way of checking imperative programs is to simu late their 
execution. If we do this for input values of 2 and 3. we'll 
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TEK 2200 SERIES THE ANSWER 
PORTABLE OSCILLOSCOPES BY ANY MEASURE 

You can't judge a scope

by its cover. 


When you look at our simplified, 
practical internal design, you 
see why the Tek 2200 Series 
delivers unparalleled high 
performance and reliability in 
the field. You get quality that's 
unmistakably Tektronix in scopes 
so advanced , they cost you less 
to buy and own. 

Through an innovative new con
cept in scope design we reduced 
the number of mechanical parts 
by 65%. Reduced cabling by 
90%. Virtually el iminated board 
electrical connectors. And elimi
nated lhe need for a cooling fan. 

The result: a scope with 
designed-in simplicity that 
increases reliability as it cuts 
downtime and repair costs. All of 
which means outstanding value in 

a compact, liQhtweight package 
that your service technicians will 
appreciate. 

Plus, you get a selection of per
formance to precisely match your 
needs. There are the 60 MHz 
single time base delay 2213A at 
$1275* and the 60 MHz dual 
time base 2215A at $1 525~ And at 
100 MHz, the dual time base 
2235 at $1750* and the 2236 
with an integrated counter/timer/ 
multimeter at $2650. 

The industry's first three-year 
warrantyt is testimony to 2200 
Series dependability. Adding 
value to value are a variety 
of optional service plans that can 
economically extend this cover
age to l ive years. 

Consider what you're paying 

now in downtime, in service, in 
back-up scopes. On the bottom 
line, a Tek 2200 Series scope will 
save you money, time and trouble 
now and in the years to come. 

Contact your Tek Sales 
Engineer for a demo today. Or 
call 1-Soo-426-2200, Ext. 201. 
In Oregon, call collect: 
(503) 627-9000. Ext. 201 . 

Tektronix" 
'Pnces F 0 8 Beaverton. Oregon 
tJ.ycar wa11an1y oncluaes CAT and appl~ 10 2200 

1am1 y osc111oscopes purchased a ter 11118.J Scopes 
are UL 115led. CSA anel VOE app(()'vcel 

Copy11ghl C• 985,Tckllonix , lnc All roghl Sl@SSfV{)d TTA·517-1 AUGUST 1985 • B Y T E 237 
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COMPETITIVE EDGE 
P.O. Box 556 - Plymouth, Ml 48170 - 313-451 ·0665 


Compupro®, LOMAS, EARTH, TELETEK, Macrotech 

S-100 CIRCUIT BOARDS 


CompJPro 266 CPU~ $750. LO<l'll' 286 1821 . MOC<Oloch 21l6'Z80H $WS. 
Cornii<iPro SPU l "' 8M~ 261. l.JJmu~ •20. l<lm•SIOMH<8086 520. 
CornpJPro eo8Siaa ~ 2•5. LomM Odapon '" &s....J 320. Lomas 4 ..,.;•I :ioo. 
ConipuPro~ 1A •• 3U. L<JmaslDP'" 72 206. LDPNU Dl!i1<20481< 1i7I. 
CompuPto lli!olC 3 • 417. Lomas~Dram ..5. Tolot 5BCaoS6 129K 999. 
Com(>llProRam 22 795, L.omas512l<Oram S(i.2 _ M er0iloeh5-12KSID.11C 1595. 
Compul'voRam 23"" 240. Lom•sJ••m 67'" ~ LOP 102•K D10m 921 . 
Compul'voRtm<'3 123 465. l.omao Hazrllll"" 2""- LOmHCol01Magic• 161( 476. 
Compul'voCPUZ~ 189. Thundor 1ee·· 1005. t.om..Msoos·· 2.11 :WO. 
CompuPfoCCPIM 81• 250. lom..CCPIM'86 '" 280. CompuProMOrivaH'512K 417, 
Sy$JO<n s.wonQ<lo• 2•s. °""""""olJO • 24S. COmpuPvolJ03Bpon 347. 
Teletol<HOI 375. TOIO<OkSBC1 525. Telo1ok5eCl6MH:128 699. 
Telelek.Syst.emaseer- 557. Sy&tomN:t0tll• 899. TtNboclas., lor Teiet~ 650. 

Lomu 2 Moglll>yla Rom-(2008KJ iulll $1495. 
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Find that prod starts with the value 0 and gets values of 
2. 4. and 6 on successive loop iterat ions. which suggests 
that the definition is correct. 

Hope doesn't have any loop structures. so we must write 
all the additions tha t the Pascal program performed in a 
single expression. It's much easier to see that th is has the 
right number of additions: 

dee mult : num # num - > num : 
--- mult(x,y) <= 0 + x + x + ... 

or would be if we knew how many times to write +x. The 
hand simulation suggests we need to write it y times. 
which is tricky when we don't know the value of y. What 
we do know is that for a given value of y. the expressions 
mult(x.y) and mul t(x,y -1) + x wou ld have the same 
number of +x terms if written out in fulL The second one 
always has two terms. whatever the value of y. so we'll 
use it as the definition of mull: 

--- mult(x,y) < = mult(x,y- 1) + x; 

On the face of it we've written something ridiculous. 
because it means we must apply mull to find the value 
o f mull. Remember. however. that th is is really shorthand 
for 0 fol lowed by y occurrences of + x. When y is zero. 
the result of mult is also zero because there are no +x 
terms. In this case. mull isn't defined in terms of itself. so 
if we add a special test for it. the definition terminates. 
A usable definition of mull is 

- -- mult(x,y) < = if y = 0 then 0 else mult(x,y- 1) + x: 

Functions that are defined using themselves like this are 
called recu rsive. Every Pascal program using a loop can 
be expressed as a recursive function in Hope. All recur· 
sive definitions need one case (called the base case) where 
the fu nction isn't defined in terms of itself, just as Pascal 
loops need a terminating condition. 

ANOTHER WAY OF USING FUNCTIONS 

Hope enables us to use a function with two arguments 

as an infix operator. We must assign it a priority and use 

it as an infix operator everywhere. including the equations 

that define it. The definition of mult used as an In fix 

operator looks like this: 


infix mull : 8; 

dee mult : num # num - > num: 

--- x mult y < = if y = 0 then 0 else x mult(y - 1) + x; 

A bigger number in the infix declaration means a higher 
priority. Since a priority of 8 is higher than that of the sub· 
traction operator. mult's second argument. y - 1. in the 
recu rsion equation must be in parentheses. Most of 
Hope's standard functions are supplied as infi x operators. 

OTHER KINDS OF DATA 
Hope provides two other primitive data types. A truval 
is equivalen to Pascal 's Boolean data type and has va lues 

(wnli1111ed) 
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true or false. We've already seen an example of an ex
pression that defines a truval: x > y. > is a standard func· 
t ion whose type is num # num - > truval. We can use 
truvals in conditional expressions and combine them with 
the standard functions and. or. and not. 

Single characters are of type char. with values 'a '. 'b ', 
and so on. Characters are most useful as components of 
data structures such as character strings. 

DATA STRUCTURES 
Practical programs need data structures. and Hope has 
two standard kinds already built in. The simplest kind. 
called a tuple. corresponds to a Pascal record. We can bind 
a fixed number of objects of any type together into a tuple. 
For example: (2,3) and ('a',true) are tuples of the type num 
# num and char # truval. respectively. 

We use tuples when we want a function to define more 
than one value. Here's one that takes the time of day de
fined in terms of seconds since midnight and converts it 
to hours. minutes. and seconds: 

dee time24 : num - > num # num # num; 
--- time24(s) < = (s div 3600, 

s mod 3600 div 60, 
s mod 3600 mod 60); 

div is the bui lt-in integer division function. and mod gives 
the remainder after integer division. If we type an applica
tion of time24 at the termina l. the resu lting tuple and its 
type will be printed on the screen in the usual way. 

time24( 45 756); 
(12,42,36) : (num # num # num) 

The second standard data type. cal led a list. corresponds 
roughly to a one-dimensional array in Pascal. It can con
tain any number of objects (including none at all ). but they 
must all be the same type. For example. [1 ,2,3) is an ex
pression of type list{num). 

There are two standard fu nctions for defining lists. The 
infix operator:: (pronounced "cons") defines a list in terms 
of a single object and a list containing the same type of 
object: 

10 :: [20,30,40) defines the list [10,20,30,40) 

Don·t th ink of :: as adding JO to the front of [20,30,40). 
It really defines a new list. [10 ,20,30,40] . in terms of two 
other objects without changing their meaning. rather in 
the same way that 1 + 3 defines a new value of 4 without 
changing the meaning of 1 or 3. 

The other standard list function is nil. which defines a 
list with no elements in it. We can represent every list by 
an expression consisting of applications of: : and nil. When 
we write an expression like 

('c ', 'a' ,' t') 

Hope considers it to be just a shorthand way of writing 
(co11ti11uedl 
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'c' :: (' a' :: ('t' :: nil)) 

Another shorthand way of wri ting lists of characters is to 
enclose the character string in double quotes: 'cat" . When 
the result of a Hope program is a list of numbers. it's 
printed out in the concise bracketed notation: if it's a list 
of characters. it's printed in quotes. 

Every data type in Hope is defined by a set of primitive 
functions like :: and nil. They're called constructor func
tions and aren't defined by recursion equations. When we 
defined a tuple. we were actually using a standard con
structor called . (pronounced "comma'"). Later on we'll see 
how constructors are defined for other types of data. 

FUNCTIONS THAT DEFINE LISTS 
If we wanted to write a Pascal program to print the first 
n natural numbers in descending order. we'd probably 
write a loop that printed one value out on each iteration. 
For example. 

for i: = n downlo 1 do wrile(i); 

In Hope we write ·one expression that defines all the 
values at once. rather like we did for mult: 

dee nats : num - > list(num); 
- -- nats(n) < = if n = 0 then ni l else n:: nats(n - 1); 

nil is useful for wri ting the base case of a recursive func· 
tion that defines a list. If we try the function at the ter
mina l by typing 

nats(10) ; 
[10,9,8,7,6,5,4,3,2, 1] : list(num) 

the numbers are in descending order because that's the 
way we arranged them in the list. not because they were 
defined in that order. The va lues in the expressi.on defi n
ing the list are treated as though they were all generated 
at the same time. On the ALICE machine they actually are 
generated at the same time. To get the results of a Hope 
program in the right order. we must put them in the right 
place in the final data structure. 

If we want the fist of the natural numbers n through I 
in ascending order. we need to use another bui lt· in opera
tion. <> (pronounced "append"). that concatenates two 
lists. 

--- nats(n) < = if n = 0 then nil else nats(n - 1) <> [n); 

We put n in brackets to make it into a (single-item) list 
because < > expects both its arguments to be lists. We 
could also have written (n: :ni l) instead of [n]. 

DATA STRUCTURES AS PARAMETERS 
Suppose we have a list of integers and we want to write 
a function to add up all its elements. The declaration will 
look like this: 

dee sumlist : list(num) - > num; 

We need to refer to the individua l elements of the actua l 
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parameter in the equations defining sumlist. We do this 
using an equation whose left-hand side looks like this: 

--- sumlist(x :: y) ... 

This is an expression involving list constructors and cor
responds to an actual parameter that is a list. x and y are 
formal parameters. but they name individual parts of the 
actual parameter value In an application of sumllst like 

sumlist([1,2,3)) 

the actual parameter wi ll be "dismantled '" so that x names 
the value 1 and y names the value (2, 3] . The complete 
equation will be 

--- sumlist(x :: y) <= x + sumlist(y); 

Notice there·s no base case test. As we might expect. it's 
the empty list. but we can't test for it d irectly in the equa
tion because there's no formal parameter that refers to 
the whole list. In fact. if we wri te the application 

sumlist(nil) 

we·11 get an error message because we can't dismantle nil 
to find the va lues of x and y. We must cover this case 
separately using a second recursion equation : 

--- sumlist(nil) < = O; 

The two equations can be given in either order When 
sumlist is applied. the actual parameter is examined to 
see which constructor function was used to define it. If 
the actual parameter is a nonempty list. the first equation 
is used. because nonempty lists are defined using the :: 
constructor. The first number in the list gets named x and 
the remaining list y. If the actual parameter is the empty 
list. the second equation is used because empty lists are 
defined using the c9nstructor nil. 

PATTERN MATCHING 
An expression composed of constructors appearing on 
the left-hand side of a recursion equation is called a pat
tern. Selecting the right recu rsion equation and disman
tling the actual parameter to name its parts is called pat
tern matching. When you write a function. you must give 
a recursion equation for each possible constructor defin
ing the argument type. 

Sometimes we don't need to dismantle the actual param· 
eter. and we can use a formal parameter in the pattern 
that matches the whole object. irrespective of what con
structors were used to define it. As an example. let's see 
how we could define our own version of the append func
tion to concatenate two lists. Let's call it cat. 

infix cat : 4; 
dee cat : list(num) # list(num) - > list(num); 
- -- (h :: t) cat r <= h :: (t cat r) ; 
--- nil cat r < = r; 

The first list parameter is matched by the pattern (h::t) 
1co111im1edl 
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so that its first item (the "head" ) and the remaining list 
(the " ta il" ) can be referred to separately on the right·hand 
side. The second recursion equation covers the case when 
the fi rst list is empty. The second list pa rameter is matched 
by the pattern r whether it's empty or not. 

In addit ion to wri ting enough recursion equations to 
satisfy all the parameter constructors. we must also be 
careful not to write sets of equations in which more than 
one pattern might match the actual parameters. because 
that would be ambiguous. 

We can write patterns to match arguments that are 
tuples in the same way. When we wrote mull(x,y) you prob· 
ably thought the parentheses and the comma had some
th ing to do with the fu nction applicat ion. In fact. we were 
constructing a tuple. and the parentheses were needed 
only because the tuple constructor(,) has a low priority. 
Hope treats all functions as having only one argument. 
This can be a tuple when you want the effect of several 
arguments. Without the parentheses 

mult x, y 

would be interpreted as 

( rnult ( x ), y ) 

A recursion equat ion with the left-hand side 

--- mult ( x, y ) < = ... 

is just a pattern match on a tuple. The flrst item in the 
tuple gets named x and the second one y. 

We can even use pattern matching on num parameters. 
These are defined by two constructors called succ and 
0 . succ defines a number in terms of the next lower one. 
0 has no arguments and defi nes the value zero. Surely 
0 is a va lue. not a funct ion? Well. we're al ready used to 
thinking of function applications as another way of writing 
values. so it's quite consistent to think of 0 as a funct ion 
application. Here's a version of mull that uses pattern 
matching to identify the base case: 

infi x mull : 8 ; 
dee mull : num # num - > num: 
--- x mult 0 < = O: 
--- x m ull succ(y) < = (x mult y) + x; 

We can read succ(y) as " the successor of some number 
that we'l l call y." Instead of naming the actual parameter 
y as we did in the original version of mull. we're nam ing 
its predecessor. 

SIMPLIFYING EXPRESSIONS 
In Pascal programs we can simpli fy complex expressions 
by removing common subexpressions and evaluating 
them separately. Instead o f writeln((x + y)*(X + y)):. we 
wou ld probably write z : = x + y; writeln(z· z);. wh ich is 
clea rer and more efficient. Hope programs consist on ly 
of expressions. and it's even more important to simplify 
them. We do this by using a qualified expression: 

(w11/ilmed) 
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New Generation Communications 


Our new Crosstalk Mark 4 behaves 
just as reliably as the Crosstalk 
you've always trusted. But when you 
ask it for a bit extra, you're in for 
some surprises. 

Up To 15 
Concurrent 
Sessions 

Mark 4 supports the X.PC multiple
session protocol, so it's capable of up 
to 15 concurrent communications 
sessions, each with the end-to-end 
error-checking needed for 
tomorrow's higher speed modems. 

With more than one session going 
on at once, you need some way to 
keep track of them all. Crosstalk Mark 
4 has that, too. 

What You Get Is 
What You See 

Mark 4 identifies each session with 
a "page" number. You can flick from 
one session to another with one 
keystroke. See each one full screen. 

But if you'd like to keep an eye on 
more than one session at once, you 
can cre-0te windows - as many as 
you need in any size or shape - to 
display them all . 

Menu? Or 
Command? 

No matter how expert you are, 
Mark 4 is just your speed. It operates 
on command, or with a menu , or 

If you need help at any point in 
your command sequence, Mark 4 
gives you suggestions that apply 
precisely to the task at hand. 

Why Repeat 
Yourself? 

lfyou make the same calls often, 
as most people do, Mark 4 can save 
you a lot of dull repetition. It has 
built-in command programs to call 
up and log in to most of the major in
formation utilities. 

But Mark 4 goes one step further. It 
can "memorize" any command 
sequence you perform, then repeat it 
that way any time you ask it to . You 
can't make programming much 
easier than that. 

And Now, By 
Popular Request ... 
- Mark 4 has a text-editor built 
in. You can create and 
edit files without 
having to leave 
Crosstalk. 
- Mark4 
emulates the 
most popular 

IBM 3101, DEC vr-52, VT-100, and 
the TeleVideo 900 series . Most other 
programs emulate one or two. 
- In addition to X.PC, Crosstalk 
Mark 4 supports Kermit, Xmodem, 
and ofcourse our own Crosstalk 
protocol. 

How New Is New 
Generation 
Communication? 

New enough for the advanced 
breed of modem that's already 
coming around the comer. New 
enough to give you the best high
speed, error-checked communication 
possible on noisy phone lines - or 
secure dedicated lines. 

Finally, because Crosstalk is 
already the industry standard for 
small business computers, Mark 4 is 
at home in a broader universe than 
any other communications software. 

It may be new and improved 
and revolutionary - but 
it's still Crosstalk. 

IMICROS!lJFJ® 

any combination of the two. terminals, including J000 Holcomb Woods Parkway I Roswell, Georgia 30076 
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A HOPE TUTORIALMACROTECH 
THE PRICE PERFORMANCE LEADER 

IN PC-AT MEMORY 
EXPANSION 

NOW - The absolute best value in PC-AT memory 
expansion is available from Macrotech, a leader in 
memory products for nearly four years . With 120 
nanosecond ram chips and low power consumption, 
Macrotech's MSR-AT sets a new performance stan
dard. The MSR-AT is available in up to 3' megabytes at 
the lowest price in the industry. 

Features: 

• Addressing flexibility: XENIX users can address up to 3 
megaby1es on any 128k boundary. DOS users can add sys
tem memory up lo 640k and also create ram disks of up to 
2.5 megabytes. 

• High quality multi-layer 	PC board is fully assembled and 
tested. Fully soldered construction provides highest possible 
reliability. 

• Low power consum ption and single card design provide op
timal cooling even when more than one MSR-AT is installed. 

• 120 nanosecond ram 	chips assure optimal performance 
even with clock speeds above 6mhz. 

• Full one year warranty. 

ONLY $1450 for full 3 megabytes. Check our low price on 
other configurations. 

Dealer and OEM inquiries welcome. 

MACROTECH International Corp. 
9551 Irondale Avenue 
Chatsworth, CA 91311 I IIiI Phone: (600) 624-3181 VISA . 


In Calif: (818) 700-1 501 • Telex: 9109970653 --' 


let z ""= x +y in z•z; 
This looks like an assignment. but it isn't. == is read as 
" is defined as... and z is local to the expression following 
the in. If we write something like 

let z ="' z+ 1 in z • z; 
we're actually introducing a new variab le. z. to use in the 
subexpression z•z. It hides the original one in the sub· 
expression z+ 1. 

There's a second form of qualified expression tor peo
ple who like to use variab les first and define their mean
ings later. It looks like this: 

z·z where z == x+y; 

The resu lt of the qualified expression is the same whether 
we define it using let or where. x + y is evaluated first. and 
its value is used in the main expression. 

The qualifying expression will often be a function ap
plication that defines a data structure. If we want to name 
part of the structure. we can use a pattern on the left·hand 
side of the == symbol. 

dee time12 : num -> num # num : 
--- time12(s) < = (if h > 12 then h - 12 else h,m) where 

(h,m,s) == time24(s); 

We'll use this construction most often when we write 
recursive functions that define tuples. Suppose. for exam· 
pie. that we want to form a string of words from a sentence. 
For simplicity. a word is taken to be any sequence of char
acters. and wo rds are separated in the sentence by any 
number of blanks. The sentence and a single word will 
be list ( char ) objects and the final sequence of words 
a list(list(char)) . 

It's fai rl y straightforward to obtain the first word . Here's 
a function that does it: 

dee firstt ry : list( char) - > list(char) ; 
- -- firsttry(nil) < = nil; 
--- firsttry(c :: s) <=if c;;; '' 

then nil 
else c :: firsttry(s) ; 

One of the nice features of Hope is that we can type in 
and print out any kind of va lue. so it's easy to check out 
the individual functions of our program separately. If we 
test firstt ry we·11 see 

firsttry ( "You may hunt it with forks and Hope" ) ; 
"You" : list ( char ) 

But there's a problem here. because we're going to need 
the rest of the sentence if we're to find the remain ing 
words. We must arrange for the function to return the re
main ing list as well as the first word. This is where tuples 
come in: 

dee firstword : list(char) - > list(char) # list(char) ; 
--- firstword(nil) < "" (nil, nil); 

(co11ti11ued) 
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IT'S NICE TO HAVE 
A WORKAHOLIC 
PERSONALITY 
AROUND THE OFFICE. 

R elax. 
When you need hard copy, 

leave the hard work to your office 
workaholic- a Datasouth pdnter. 
There's a high perionnance worka
holic Datasouth for every hard 
copy job around your office. 

Move mountains of words 
and data with a never-say-die 
DS 180or a DS 220. Type out 
correspondence with a speedy 
DaisyWheel 36.Or get an all
purpose Personal Printer to work 
overtime next to your desktop PC. 

And get personal support 
direct from Dat.asouth, toll-free. 

Set up an interview with a 
high performance workaholic 
today. Call for the name of yom 
nearest Dat.asouth distributor. 

mmm11:111m·um11m1•1t1;n 

H G H PERFORMANCE p R N T E R S 
CALL TOLL FREE.:AVAILABLE NATIONWIDE Data south Computer Corporation 

THROUGH OUR NElWORK OF Box 240947 · Charlotte, NC 28224 1-800-222-4528 SALES AND SERVICE DISTRIBUTORS 704/523·8500•Tlx 6843018 DASOU UW 
Ext .503 
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--- firstword(c : : s) <"" if c = ' ' 
then (nil,s) 
else ((c :: w, r) where 

(w,r) ""= firstword(s)); 

The qualified expression is in parentheses so it only ap
plies to the expression after else: otherwise we would 
evaluate firstword recursively as long as the sentence is 
nonempty. even if it starts with a blank. This version of 
the function produces 

firstword("Hope springs eternal . .. "): 

("Hope", " springs eternal ... " ): (list( char) # list( char)) 


We can use this to define a function to split the sentence 
into a list of its individual words: 

dee wordlist : list( char) - > list(list(char)): 
--- wordlist(nil) <= nil : 
--- wordlist(c :: s) < = if c = · ' 

then wordlist(s) 
else (w :: wordlist(r) where 

(w.r) == fi rstword (c :: s)) ; 

which we can test by typing an application at the terminal: 

wordlist(" While there's life there's Hope " ): 
[" While ", "there's"," life", " there's"," Hope" ) : 
list(list(char)) 

So far we·ve concentrated on features of Hope that have 
someth ing in common with traditional languages such as 
Pascal. but without many of their limitations. such as fixed
size data structures. We've also been introduced to the 
functi<;maJ style of programming in which programs are 
no longer recipes for action but definitions of data ob;ects. 

Now we'll introduce features of Hope that lift it onto a 
much higher level of expressive power and enable us to 
write programs that not only are extremely powerful and 
concise but that can be checked for correctness at com
pi le time and mechanically transformed into more efficient 
versions. 

MORE POWERFUL FUNCTIONS 
The Hope compiler can spot many common kinds of 
errors by checking the types of all objects in expressions. 
This is harder than checking at run time. but it is more 
efficient and saves the embarrassment of discovering an 
error at run time in a ra rely executed branch of the air 
traffic control system we just wrote. 

However. strict type checking can be a nuisance if we 
want to perform some opera tion that doesn' t depend on 
the type of the data. 1ry writing a Pascal procedure to 
reverse an array of either 10 integers or 10 characters. and 
you·11 see what I mean. 

Hope avoids this kind of restriction by. allowing a func
tion to operate on more than one type of object. We've 
already used the standard constructors: : and nil to define 
a list(num). a list( char). and a list(l ist'(char )) . The standard 
equality function = compares any two objects of the same 
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type. Functions with thls property are called polymorphic. 
Pascal 's built-in functions abs and sqr and operators like 
> and "" are polymorphic in a primitive kind of way. 

We can define our own polymorphic functions in Hope. 
The function cat we defined earlier concatenates lists of 
numbers. but we can use it for lists containing any type 
of object. We do this by first declaring a kind of " univer
sal type" called a type variable. We use this in the declara
tion of cat where it stands for any actual type. 

typevar alpha; 

infix cat : 8; 

dee cat : list (alpha) # list(alpha) - > list(alpha); 


This says cat has two parameters that are lists and defines 

a list. but it doesn't say what kind of object is in the list. 

However. alpha always stands for the same type through 

out a given declaration. so all the lists must contain the 

same type of object. The expressions (1 ,2,3] cat (4,5 ,6] 

and "123" cat "456" are valid. while the expression [1 . 2, 

3] cat "456" is not. The interpretat ion of a type variable 

is loca l to a declaration so it can have different interpreta

tions in other declarations without confusion. jEditor's note: 

In the version of Hope available on BYTEnet. the type va.ria&les alpha 

and beta are predefined.I 


Of course. it only makes sense for a function to be poly· 
morphic as long as the equations defining it don't make 
any assumptions about types. In the case of cat. ifs de· 
fined using only: : and nil. which are polymorphic them
selves. However. a function like sumlist uses + and can 
only be used with lists of numbers as parameters. 

D EFINING YOUR OWN DATA TYPES 

Tuples and lists are quite powerful. but for more soph isti

cated applications we'll need to define our own types. 

User-defined types make programs clearer and help the 

type checker to help the programmer. We introduce a new 

data type in a data declaration . 


data vague = "" yes + + no ++ maybe: 

data is a reserved word and vague is the name of the new 
type. = = is pronounced "is defined as" and ++ is pro· 
nounced ··or." yes. no and maybe are the names for the 
constructor functions of the new type. We can now write 
funct ion definitions that use these constructors in pattern 
matches: 

dee evade : vague - > vague ; 
--- evade ( yes ) < = maybe ; 
--- evade ( maybe ) < = no ; 

The constructors can be parameterized with any type 
of object. including the type that's being defined. We can 
define types like lists. whose objects are of unlimited size 
using this kind of recursive definition. Here's a user-defined 
binary tree that can contain numbers as its leaves: 

data tree = = empty + + tip(num) + + node(tree #tree); 
(con rilrutd\ 



Attention 

Earth. The BOS 

laser invasion is 

proof that all 8-page/minute

laser engines are not created equal.

BOS Corporation is the planet's largest

manufacturer of devices using the Datap

printer mechanisms. And now, at the rlslc 

permanent brain damaqe to anyone with a, 

laser or daisy wheel pnnters, we are pro1.1

laserprinter. the BOS Laser 630/8. 

OFFICE-RWY AT $3495, IA11ENQ 

As the designation "630/8'' Implies, the 

is Diablo 630-compatible and operates at 8 

$3495, this Is exactly what you need for a 

office and word-processing environment. 

versions. No retraining au the secretaries. Na 

sound-proofing enclosures or long walkl to 

(the BOS laserprinter is quiet enough to.sltJ 

llbrary). And no surprises. Like paying S475 

all the options you really need for your offl • 


Now, however, the distance between BOS 

daisy competition really starts opening up.


You'll start out using your standard word 

Even before you teach people how to Im 

codes into their text, they'll be able to 

the intelligent control panel. 


For example. they may want to change

Like blowing up text size for speeches and 

for text compaction, or printing sideways fQ 

the BOS laserprinter will remember these 

a power failure (we don't even need batte 

non-volatile memory) I 


Nine typefonts are provided in the baalo 
plate, for $3495. With optional font 
typetonts may be simultaneously online for 

Competitive distance becomes parsecs
architecture. One of the optional font cartrl 
user-defined typefonts to be downloaded frdm 
Which ought to create abrisk third-party b 
corporate logos, bar codes and s~H> 

The final leap mto hyperspace, and ahead 

achieved with dual-porting. Two computerl

laserprinter, via one parallel and one serial In 


For the office which hasn't yet standa 
network, two independent workstations catt. 
tually, one of the laser ports can connect to 
while the other can connect to aOlabllHIO 
host supermlnl or PC. 

All of the above capabilities combine 
to open up vast possibilities. Both ---~~~ 
for today and tomorrow. 
TAKE THIS AD 
TO YOUR LEADER 

If you 're aFor
tune 1000-slze 
company, we can 
Federal Express 
your BOS laser 
63018 the same 
day you call us 
with your pur
chase order 
number~ If you're asmaller comp~. Wt' 
tion probe in your direction, that will g 
our nearest, authorized dealet 

Oh. We don't mind landing the B 
to the other, Inferior daisy wheels orl 
you may alreadV have. Of course, after 
running them side by side, you may 
want to shoot your old printer
straight out of (no pun
intended) a cannon. 
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MICRO CONTROLLED 

DIGITAL DATA RECORDER 


FEATURES: 
Microprocessor controlled 
data buttering • Buffers 
data in RAM • Data 
comes in at any standard 
baud rate, plays back at 
any baud rate (switchable) 
• Tape runs only during 
block record/playback • 
RS232 input/output 110/ 
220 v ac or 12 v de • 1.2 
MB per tape side • Uses chrome oxide audio cass·ettes • Has 
hold-off during playback via CTS line • No data hold-off during 
record. 

APPLICATIONS: 
PROCESS CONTROL • POINT OF SALE • TELEPHONE 
SWITCH LOGGING (SMDR) • INSTRUMENTATION • DIAG· 
NOSTIC SUPPORT• PROGRAM LOADING• DATA LOGGING. 

BUFFERED VERSION MODEL PD1-BF . .. ....... $595.00 

NON BUFFERED VERSION • MODEL PD-1 ....... $335.00 


TO ORDER, DIAL: ~Eeil'l~((J
(201) 356-9200 r !36 Lackland Drive 

Middlesex, N.J. 08846 

ATTENTION 

DISK JOCKEYS 


Give your PC Drive Power! 

Vfeature 

for IBM AT, XT and compatibles 


supports BIG disks 

secures disk data. 


Vfeature operates with AT- and XT-compa1itile 
hard disk controllers. 

Golden Bow Systems 
$70.00 • . . tf~~ 

Md $3 for ship111noJ ~ --'~ ~
;}~1\ 33368 Second Avo., Suile F 
handling ; · • . ,1 San Die~o, CA 92100 
California reside•ls add_ ; • ~ 16191 298-9349 
6'!1 sales ta• · ' \ 
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There are three constructors: empty has no parameters 
and defines a tree wi th nothing in it. tip defi nes a tree in 
terms of a single number. and node defines a tree in terms 
of two other trees. Figure 1 shows a typical tree. 

Here's an example of a function that manipulates trees. 
It returns the sum of all the numbers in the tree: 

dee sumtree : tree - > num; 

--- sumtree (empty) < = 0; 

--- sumtree (ti p(n)) < = n; 

-- - sumtree (node(l,r)) < = sumtree(I) + sumtree(r) ; 


l 

2 3 4 

Figure I : A lypical vi'1ary tree. 

Listing la : The po/ymorpf1ic fu'1ction flatten ca '1 operate 
on trees of a'1y type object . 

dee flatten : tree(alpha) -> list(alpha): 

--- flatten( empty) < "'nil; 

--- flatten(tip(x)) <~ x :: nil: 

-- - latten(node(x,y)) <"' flalten(x) <> llatten(y); 


Listing I b : Tliese examples demonstrate tf1e function 

flatten on various types of trees. 


flalten(node(lip(1) ,node(ti p(2). tip(3)))): 

[ 1, 2, 3) : list 


flalten(node(tip(''one' "), 

node(tip('"two " ), 


t.ip{ " three" )))) : 

[" one", " two" ,"three"I : list(list(char)) 


llatten(node{tip(tip('a')). 

node(tip(empty), 


tip(nod e(tip(' c'), 

empty))))); 


[ tip('a ') ,empty ,node(tip('c') , empty) I : list(tree(char)) 
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ThiSWillre 
vourtruSI in Ille 

PhODeCOlllPllll 
Anybody who's ever sent data 

over phone lines knows the problems 
it can present. 

Information gets mumble
jumbled. $4,000 invoices become 
$40,000 invoices. And soon your 
company' lost a pretty penny over 
some modem foul-up . 

Well, now you can say good-by 
to all that. 

communications manager responsible 
for purchasing modems, 
call 800..426..U12. Extension 225. 

Or write Codex Corporation, 
Department 
707-225, 
20 Cabot 
B ul vard, 
Mansfield, 
MA02048. codex 

Because Codex just came 
out with a modem that over
comes the inadequacies ofphone 
line performance. 

(Codex, as your friends in 
data processing will tell you, is 
the industrys acknowledged 
leader in state-of the-art 
products, in service, in just about 
everything that has to do with 
networking.) 

Th Codex error-correcting 
pc modem is a serious business 
inodem. 

It gives you data trans
missions more than 10,000 times 
mor reliable than most 
other modems. Over anybody's 
phone lines. 

A sophisticated error
correction system called MNPTM 
detects breakdowns in phone 
line performance and retransmit 
data. And the beauty is all 
this happens without you ever 
knowing it. 

Just think. Data you 
can trust. 

Now don't you feel better 
about those crazy phone lines? 

If you're a data 
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THE WORLD OF PC UPGRADES 

"WITH THE PURCHASE 
OF ANY PC HARD DISK" 

*FREE 
SOFTWARE 

SMEGA BYTES 
PROGRIWS INCWDE: 
100 GENERAL PURPOSE 
100 DATA BASE II 
20 PASCAL PROGRAMS 
80 "C" PROGRAMS 
ACCOUNTING PACKAGES 
FINANCIAL PROGRAMS 
WORD PROCESSOR 
VTlOO EMULATOR 
AND FOR OflU>REN: 
90GAMES 
1.Q. BUILDER 
WORD PROCESSING 
MATH 

-AND
MUCH, MUCH MORE 
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Unfortunately. there's no shorthand for writing tree con 
stants like there is for list constants. so we've got to write 
them out the Jong way using constructors. If we want to 
use sumtree to add up all the numbers in the example 
tree. we must type in the expression 

sumtree(node(node(ti p(1 ). 

node(tip(2), 


tip(3))), 

node( node( empty, 


t i p ( 4)) . 

tip(5)))); 


This isn't really a drawback because programs that ma
nipulate complex data structures like trees wi ll generally 
define them using other functions. However. it's very useful 
co be able to type any kind of constant data structure at 
the terminal when we' re checking out an individual func
tion like sumtree. If we want to test a Pascal program 
piecemeal. we'll usually have to write elaborate test 
harnesses or stubs to generate test data. 

MAKING DATA MORE ABSTRACT 
The identifier list isn't really a Hope data type. It's cal led 
a type constructor and must be parameterized with an 
actual type before it represents one. We did this every time 
we declared a list(num) or a list(char). The parameter can 
be a user-defined type. as with a list(tree). or even a type 
variable. as in list(alpha). which defines a polymorphic data 
type. Constructing new data types like this is a compile
time operation. not to be confused with constructing new 
data values. wliich is a run -time operation. 

You can define your own polymorphic data types. Here·s 
a version of the binary tree we defined earlier that can 
have any type of value in its leaves: 

data tree(alpha) = = 	 empty ++ 
tip(alpha) + + 
node(tree(alpha) # tree(al pha)); 

Once again . alpha is taken to be the same type throughout 
one instance of a tree. If it's a number. then all references 
to tree(alpha) are taken as references to lree(num). 

We ca n define polymorphic functions that operate on 
trees of any type of object because our tree constructors 
are now polymorphic. Listing I shows a fu nction to "fla t· 
ten" a binary tree in to a list of the same type of object 

EVEN MORE CONCISE PROGRAMS 
The importance of polymorphic types and functions is that 
they let us write shorter. clearer programs. It's rather like 
the way Pascal subroutines let us use the same code to 
operate on different data values. but much more power
ful. We can write one Hope function to reverse a list of 
numbers or characters. while we'd need to write two iden
tical Pasca l subroutines to reverse an array of integers and 
an array of characters. 

We can use polymorphic functions whenever we're con
(co11H11uet11 

CALL TOLL ..West of Rockies 1·808·621·6221 
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DJ§JJJJ 
SfDisks 
~~ 1695 
0-SIDE 2195
0-0EN. 

s:~ 28!1..5 
t>SIDE 389596TPI 

HIGH 5195DEN. 
~ 

B"Disks 
S-SIDE 2195S-OEN. 

~~239J; 
g.~:.279.5 

maxell 
SfDisks 

S-SIDE 139.liOilEN. 

O-SIDE1995D·DEN. 
s,SIDE 249.596l'PI 

~~~30S5 
*~~399.5 
srmsks 

S·SJDE28S5 

t>SiE 42!!.5 

B"Disks 
~~2595 
g:~za95 

BONUS 
Disn·lOpk
s ~g: - \ebattm 

Da1allfe 
5fDisks 5fDatallfe 

=.149-5 ~~14115 
g:1995 l>SIDE19!l5D-OEN . 
S~E2495 s·s10Ez495
96TPI - 96TPI -

~~3095 D·SIDE3095 
96TPI -

3f Disks 3fDa1allfe 
S.SIDE Z89Ji S·SIDE279.5 

ffDisks 8" Daiallfe 
S-SIDE 1995 S·SIDE1995S-DEN. - S.DEN. 
S·SIDE 24!Hi ~=zzqj0-DEN 

~~J289.5 O-SIDE26~l>OEN. 

\8battm 
Kits 4ig; 
Refills~ 

Me<fiaMate 
8!!.5e.a 

•2'll' Shipping 

100 Disk 
Bulk Pack 

85~ 
971 

lho /;) ~ 1800 P.0 Bo~ 1213DisUefftcft . · ·621-6221 eoii1aer c1~~~ 
~om1ec toiir 1·eoo·654.4D5B ~~h~~~. 1~rt. 

73008
TERMS: Minimum20dis.ks or s35® - VISA or MaslerCard accepted 
can orders add 2.,, 1or spec;.,1 handling. SHIPPING: 3!{& sr Diskeites: 
Add 3Q9 tor eoery 100 Oiskeltes or any lraction thereof. 8 Diskeltes; Add 
4"P for every 100 Diskettes or any fraction thereol. We ship UPS; orders
requiring ot her delivery methods add shipping. plus 2% of total order. 

UNLOCK™ Removes 

Copy Protection! 


Runs on IBM® PC, XT, AT, and Many Compatible• 
ew UNiock ~4.0) provides the userwi1h: I) relia ble archival back-up copies. 

and 2) case of program use . Because UNiock removes copy prolcclion, you 
can convenienlly run protected software from a hard disk, RAM disk 
or a Data General/One.TM Oflen you can combine '' o disks in10 one . 
saving disk swaps on flo ppy sys1cm ·. 

UNiock runs on DOS 2.0 or higher and requires 256K of memory . To 
utilize the U lock copy requires no co-resident software: . UN lock does nor 
ri k or change your original distribution disk . UNiock is iniended fo r use 
nnly to improve lhc uscabili ty of legally acquired and operated software. 

New UNiock (4.0) Disk ORDER TODAY BY TELE.PHONE! 

Produces Non-Protected (305) 474-7548 
DOS Coples from: OR use COUPON BELOW 

11 =1Tr;,;-Se~Sy;ie;;;;: i,;;;,- - - - --,
• LOTUS 1·2·3' (1.A & 1.A ') 701 E. Planta!lon Circle. Planta!lon, FL 3332,) 

• dBASE Ill"• (1.0 & 1.1) 1Pleasesendme ___ copieso1UN1ockj 

I(4 .0) @ S49 .95 ea. plus S4 .00 ShiplHand'I. I
• FRAMEWORKr11 (1.0 & 1.1) 

ICl>ockondOSoO _ MC _ 	 VISA _ 

• SVSTAT'11 (1.3 & 2.0) 	 1
ICa<o No 	 I

• SPOTLIGHT' " (1.0) 
lexp Oalo 	 I

• GRAPHWRITER"' (4 .3) 
I 	 I• REALIA COBOL (1.20) 

I '
1 ~- I 

111$49.95 " 	 I 
Version 4.0 I C0'1\P•ny I 

(Plus 5-4 00 SHIPPING ANO HAHOLI G) I 	 I 
AOO•e..

JRANSEC 	 ITM • : C•ty 	 Sl>IO ZI!> 

CIC 12~0.:...... ___~~--.!.aJ 
TRACEMARJ<S. COWNeR; IBM. PC. )CT, AT (lnlorn~ttonill 8U$IOIH.S Mac:hmn). t.gU;11 1-2·3 (1.otui 01'\'"'°P' 
men1 Corp). ct.B-ase II and Fu1mew<>t1< 4As.h1on-Tate]. S'rSla~ (Sf'Ult •~ }, Spolloghl (Software Arts ._. G1apf"rwM• ' 
iGr.1phwrrta• Communtei1110n$, tne J. O~t\11 Gimtral/Ono (D~tt\ Gctn.o•il Corp), ROll4t Cobol , (Rill*· lnC ) 

Inqu iry 312 	 AUGUST 198) · BYT E 253 

http:General/One.TM


A HOPE TUTORIAL 


cerned only with the "shape" of a data structure and not 

wi th the objects in it. Sometimes. however. we'll also want 

to apply some function to the pri mitive data items in the 

structure. Here's a function that defines a list(num) whose 

elements are the squares of another list(num) using a func

tion called square: 


dee square : num - > num; 

- - - square(n) <= n*n; 


dee squarelist : list(num) - > list(num); 

--- squarelist(nil) < = nil ; 

--- squarelist(n : : I) < = square(n) : : squarelist(I) ; 


Every time we write a function to process every element 
of a list. we'll write something almost identical to square
list. Here's a function to define a list of factorials: 

dee fact : num - > num; 

--- fact(O) < = 1; 

--- fact(succ(n)) <= succ(n) * fact(n) ; 


dee factlist : list(num) - > list(num); 

--- factlist(nil) <= nil ; 

--- factlist(n : : I) < = fact(n) : : factlist(I) ; 


factlist has exactly the same "shape" as squarelist; it just 

applies fact instead of square and then applies itself recur

sively. Values that differ between applications are usually 

suppl ied as actual parameters. Hope treats functions as 

data objects. so we can do this in a perfectly natural way. 

A function that can take another function as an actual 

parameter is called a higher-order function. When we 

declare it we must give the type of formal parameter stand

ing for the function in the usual way. The declaration of 

fact tells us it's num -> num. Read this as "a function 

mapping numbers to numbers." 


Now let's see how we can use this idea to write factlist 
and squarelist as a single higher-order function. The new 
function needs two parameters-the original list and the 
function that is applied inside it. Its declaration will be 

dee all list : list(num) # (num - > num) - > list(num); 

The "shape" of alllist is the same as factlist and squarel ist. 
but the function we apply to each element of the list wi ll 
be the formal parameter. 

--- alllist(nil , f) < = nil; 
--- alllist(n :: I, f) <= f(n) :: alllist(l.D; 

We use alllist like this: 

alllist( [2,4,6) , square ); 
[ 4,16,36 I : list ( num ) 

alllist( [ 2,4,6 ), fact ); 
[ 2,24,720 I : list ( num ) 

Noti ce that there is no argument list after the functions 
square or fact in the application of alll ist. so this construc
tion will not be confused with functional composition . 
fact(3) represents a function application. but fact by itself 
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represents the unevaluated function. 
Higher-order functions can also be polymorphic. We can 

use this idea to write a more powerful version of alllist 
that wi ll apply an arbitrary function to every element of 
a list of objects of arbitrary type. This version of the 
function is usually known as map: 

typevar alpha, beta ; 

dee map : list(alpha) # (alpha - > beta) - > list(beta) ; 

--- map(ni l, f) <= nil ; 

--- map(n :: I, 0<= f(n) :: map(l ,D; 


The definition now uses two type variables. alpha and 
beta. Each one represents the same actual type through
out one instance of map. but the two types can be 
different. This means we can use any function that maps 
alphas to betas to generate a list of betas from any list 
of alphas. 

The actual types aren't restricted to scalars. which makes 
map rather more powerful than we might realize at first 
sight. Suppose we've got a suitably polymorphic function 
that finds the length of a list: 

typevar gamma; 

dee len : list(gamma) - > num; 

--- Jen(nil) < = O; 

--- len(n :: I) <= 1 + len(I) ; 


Jen( [2,4 ,6,8) ) + len(" cat "); 
7: num 

We can use map to apply len to every element of a list 
of words defined by wordlist: 

map(wordlist(" The form remains, the function never 
dies") , Jen) ; 

[ 3,4,8,3,8,5,4 I : list ( num ) ; 

In th is example alpha is taken to be of type list(char) and 
beta to be a number. so the type of the function must 
be (list( char) - > num). Jen fits the bill if gamma is taken 
to be of type char. 

COMMON PATTERNS OF RECURSION 
map is powerful because it sums up a pattern of recursion 
that turns up frequently in Hope programs. We can see 
another common pattern in the function Jen used above. 
Here's another example of the same pattern: 

dee sum : list(num) -> num; 
--- sum(nil) < = O; 
--- sum(n : : I) < = n + sum(!) ; 

The underlying pattern consists of processing each 
element in the list and accumulating a single value that 
forms the result. In sum. each element contributes its 
value to the final result. In Jen. the contribution is always 
I irrespective of the type or value of the element. but the 
pattern is identical. Functions that display this pattern are 
of type (list( alpha) - > beta). 

(continued) 



...._ 
For IBM-PC Add-On Users 

In A Pinch? Give QIC The Inch. 

We Have the Right Products ... at the Right Prices 

This low power Microscience sub· 
system comes complete With 
controller. cables, drive, easy 
instructions. Fits inside your 
Uoppy slot Compatible with DOS 
2.0. 2.1 . and 3.0 without any 
patches. 33 MB hal1-height with 
controller. $1 ,295 ... 20 MB Drive tor 
the PC AT, $895. Mounting hard
ware for Compaq is available. 
External 10 MB $795, external 20 
MB $995. 

e? Our 

ape back-up unit 


gs to the bock of your tloppy 

controller. It works like a tloppy 

disk so you con use all the DOS tue 

commands such as COPY or om. 

Back-up 10 MB in 15 minutes. Our 


controller. cablesand drive.Back
up 20 MB in 6 minutes. You can 
even do fast Image back-up and 
then tile·by-lile retrieval Works on 
IBM PC, XT or AT. Internal 10 MB 
$499. 20 MB $699. 60 MB $899. 
Extemol 10 MB $675, 20 MB $875,60 
MB $995. 

MasterCard/Visa. no charge. American Express sales add 31. to prices. 

... Right Now! 


QIC-05 Five-Function Card 

It gives you more than just added 

Our modems are fully Hayes 
compatible with features such as 
low heat dissipation. low power 
consumption. software volume 
control tor the speaker.and large
scale-integration "Modem on a 
chip" for high reliability. It also 
comes with communications 

software which lets you emulate 

VI'lOO or IBM 3101. 

External $325, Internal $275. 


GrCIJ;>hiCS BOCIIds 
Hercules. Color . . . ... . .. . ... $185 
Hercules Compatible. Mono $245 
Paradise Graphics .. .. ...... $295 
Everex Graphics Edge ... ... $295 

Hali Size Cards 
Memory card with 

256K .... .. ... . ........ $165 
384K . ............. . ... $199 
576K . . ......... .... . .. $225 

IO card with 2 serial pons, 
1 parallel port, clock/ calender. 
game port .. . ... . ... .. . . .... $150 
Internal Power Supply 

150 Watt .. . . ..... .. ... $135 
200 Watt ... . ... .. .. .. . $155 

Expansion Chassis with 
I/ 0 Slots . ... . . ... . ..... . . . . . $695 
IBM PC, 256K, 2 Drives . . . . . . $1499 

memoxy. It gives you reliable 
memory expansion (up to 384K), a 
serial port, a parallel port, a 
game port, and a battery back-up 
clock calendar. Includes RAM 
disk print spooler. and clock 
utilities. (The 64K RAM set is only 
$15.) With 2 serial ports $175. 

QIC-2020 External Hard Disk 
with Tape Backup. 

MB tape backup unit in a chassis 
with two extra l/ O slots. Comes 
with cable and a half size host 
adapter card. 20 MB hard disk 
with 60 MB tape is only $2450. 

We Guarantee Satisfaction! 

No Risk. All our products carry the 
manufacturer's warranty. And 
remember. U for any reason, you 
are not completely satisfied 
within 30 days,you can return it for 
a full refund 

cau us Today! 
(408) 942-8086 

Telex: 5101002379 QJCRCH 

RESEARCHr;a1c 
INCORPORATED 

Inquiry 254 489 Valley Way 
QIC-404 Milpitas. Ca 95035 

I I I 


20 MB cassette and 60 

10V.'S qq 

ridge back up systems come with 



A HOPE TUTORIAL 


In the function definition. the equation for a nonempty 
list parameter specifies an operation whose result is a 
beta. This is + in the case of len and sum. One argument 
of the operation will be a list element. and the other will 
be defined by a recursive ca ll. so the type of the operation 
needs to be 

( alpha # beta - > beta ) 

This operation differs between applications. so it must 
be a parameter. Finally, we need a parameter of type beta 
to specify the base case result. The fin al verslon of the 
funct ion is usually known as reduce. and its definition 
looks like this: 

dee reduce : list(alpha) # 
· (alpha # beta - > beta) # 

beta 
- > beta; 

--- reduce(ni l,f,b) < = b; 
--- reduce(n :: l,f,b) <= f(n,reduce(l, f,b)); 

To use reduce as a replacement for sum we·11 need to 
supply the standard function + as an actual parameter. 
The word nonop must precede the function + in the 
parameter list. so the compiler won·t try to use it as an 
infi x operator here. 

reduce([ 1,2,3],nonop + , O); 
6 : num 

Jf we use reduce as a replacement for len. we're not in 
terested in the first argument of the reduction operation 
because we always add I whatever the list element ls. 
Here's a function that ignores its first argument: 

dee addone : alpha # num - > num: 
--- addone(_, n) <= n + 1; 

We use _ to represent any argument we don't want to 
refer to. 

reduce(" a map they could all understand", addone, O); 
31 : num 

Like map. reduce ls much more powerful than it first ap
pears because the reduction function needn't define a 
scalar. Here's a candidate that inserts an object into an 
ordered list of the same kind of object: 

dee insert : alpha # list(alpha) - > list(alpha); 

--- insert(i, nil) <= i :: nil ; 

--- insert(i , h :: t) <= if i < h 


then i :: (h :: t) 
else h :: insert(i, t) : 

Actually. this isn·t strictly polymorphic. as its declaration 
suggests. because it uses the bui lt-in function < . which 
is only defined over numbers and characters. but it shows 
the kind of thing we can do. If we use it to reduce a list 
of characters. 
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reduce ( "All sorts and conditions of men" , insert, nil ) : 
" Aacddefii llmnnnnoooorssstt" : list ( char ) 

we'll see that it actually sorts them. The sorting method 
(insertion sort) isn't very efficient. but the example shows 
something of the power of higher-order functions and of 
reduce in particular. It's even possible to use reduce to 
get the effect of map. but that's left as an exercise for the 
reader. as they say. 

Of course. map and reduce work only on list(alpha). and 
we·11 need to provide different versions for our own struc· 
tured data types. This is the preferred style of Hope pro
gramming because it makes programs largely independent 
of the "shape" of the data structures they use. Here's an 
alternat ive kind of binary tree and a reduce function for 
it. The tree holds data at its nodes rather than its tips. 

data tree( alpha) = = empty ++ 
node(tree(alpha) # alpha # 
tree(alpha)) : 

dee redtree : tree(alpha) # 
(alpha # beta - > beta) # 
beta - > beta: 

--- redtree (empty, f, b) < = b; 
--- redtree (node(I , v, r), I, b)<= 

redtree(I , I. f (v, redtree(r,f,b))): 

Here·s the Hope version of tree·sort using the new kind 
of tree and the two kinds of reduce to construct and flat
ten them. First. a suitable tree-insertion function: 

dee instree : alpha # tree (alpha) - > tree(alpha): 
--- instree (i,empty) <= node(empty,i,empty); 
--- instree (i, node(l,v,r)) <= 

if i < v 
then node(instree(i,l),v,r) 
else node(I, v, instree(i ,r)); 

The tree-sort function is now almost trivial to write: 

dee sort : list(alpha) -> list(alpha): 
--- sort(I) < = redtree(reduce(l, instree,empty) , 

nonop ::, ni l); 

sort(" Mad dogs and Englishmen" ): 
" EMaadddegghilmnnnoss" : list ( char ) 

ANONYMOUS FUNCTIONS 
When we used map and reduce. we had to define extra 
functions li ke fact and square to pass in as parameters. 
Th is is a nuisance if we don't need them anywhere else 
in the program and especially if they're trivial. like sum 
or addone. For on-the-spot use in cases like th is. we can 
use an anonymous funct ion called a lambda-expresslon. 
Here's a lambda-expression corresponding to sum: 

lambda(x,y) => x + y 

The symbol lambda serves to introduce the function and 
x and y are its formal parameters. The expression x + y 

tco11linuea) 
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Hope functions possess "full rights" 

and can he passed as actual 

parameters like any dat:a ob;ect. 

is the function body. The definition is just a recursion equa
tion with = > instead of < = . Here·s another lambda
expression used as the actual parameter of reduce: 

reduce( [ " toe", "tac" , "tic" ], lambda( a, b) = > 
b <> a, nil); 

" tictactoe" : list(char) 

There can be more than one recursion equation in the 
function definition. They're separated from each other by 
the symbol I. and pattern matching is used to select the 
appropriate one. Here·s an example that uses pattern 
matching in a lambda-expression to avoid division by zero 
when the function it defines is executed: 

map([1,0,2,0,3),lambda(O) => O I 
(succ(n)) = > 100 div succ(n)); 

( 100,0,50,0,33 ] : list ( num ) 

FUNCTIONS THAT CREATE FUNCTIONS 

As we've seen. Hope functions possess " full rights" and 

can be passed as actual parameters like any data object. 

It should be no surprise that we're allowed to return a func

tion as the result of another function. The result can be 

a named function or an anonymous funct ion defined by 

a lambda-expression. Here's a simple example: 


dee makestep : num -> (num -> num); 

--- makestep(i) < = lambda x => i + x; 


makestep ( 3 ) ; 

lambda x => 3 + x : num - > num 


As we can see from trying makestep. its resul t is an 

anonymous function that adds a fixed quantity to its single 

argument. The size of the increment was specified as an 

actual parameter to makestep when the new function was 

created and has become "bound in" to its definition . If 

we try the new funct ion. we'll see that it rea lly does add 

3 to its actual parameter. 


makestep (3) (10); 
13 : num 

There are actually two applications here. First we apply 
makestep to 3. then the result ing anonymous function is 
applied to 10. Finally. here's a function that has funct ions 
as both actual parameter and result: 

dee twice : (alpha - > alpha) - > (alpha - > alpha); 
--- twice(f) < "" lambda x "' > f(f(x)); 

Here we·re creating a new function that has a single argu
ment and some other function f bound into its definition . 
The new function has the same type as f. We can see its 
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effect using a simple Function like sq uare: 

twice(square); 

lambda x = > square(square{x)) : num -> num 


twice (square) (3) ; 
81 : num 

The new function applies the bound-in function to its argu
ment twice. We can even bind in twice itself. generating 
a new function that behaves like twice except that the func
tion eventually bound in will be applied four times. 

twice(twice); 
lambda x => twice(twice(x)) : 

(alpha - > alpha) - > (alpha - > alpha) 

twice(twice) (square) (3): 

43046721 : num 


CONCW SION 

You·ve seen how a Hope program is just a series of func

tions that are regarded as definitions of parts of a data 

structure-the " results" of the program-and how the 

powerful idea of higher-order funct ions allows us to cap

ture many common program patterns in a single function. 


Some of these ideas will already be familiar to users o f 
LISP. but they appear in a purer form in Hope because 
there are no mechanisms for updating data structures like 
LISP's SETO and RPLACA or for specifying the order of 
evaluation like CO and PROC. Unlike LISP programs. Hope 
programs are free from side effects and possess the 
mathematical property of referential transparency. 

You·ve seen features that are primitive or lacking in LISP 
and in most imperative languages. The data declaration 
lets you define complex data types without worrying 
about how they're represented. and pattern matching lets 
you decompose them. so you can use abstract data types 
directly without writing access procedures and without 
the hassle of inventing lots of new names. The typing 
mechanism lets the compiler check that you're using data 
ob jects in a correct and consistent way. while the idea of 
polymorphic types stops the checking from being too 
restric tive and lets you define common data shapes with 
a single function . 

Higher-order functions and polymorphic types let us 
write very concise programs. Programmers are more pro
ductive and their programs are easier to understand and 
to reason about. Referential transparency further improves 
our ability to reason about programs and makes it pos· 
sible to transform them mechanically into programs that 
are provably correct but more efficient in their use of 
space or time. You can find out more about this by reading 
John Darlington's "Program Transformation" on page 20 1. 
Finally. referential transparency frees the meaning of Hope 
programs from any dependence on the order they're eval· 
uated in. making them ideal for parallel evaluation on 
suitable machines. You 'll be seeing more of Hope and lan
guages like it in the fu ture. • 
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g neral I dg r fun ti on . 
Account payable inv nlory 
control and payroll. 
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IBM System/36 PC. 


And you can g t traditional PC 
functions such a preadsheets 
and word proce sing. 

oftware for the Sy Lem/36 ha 
been developed over the years 
and has proven invaJuable in all 
kind of busine ses of all ize . 
And with the thou and of 
program w1illen for both IBM 
PC and y Lem/ 6 the sky's the 
limit fo r busi ness and planning 
application . 

The Sy t rn/36 PC v n 
provid ou with data curity 
Calur o that th rio-ht data 
get into the right hand . 

Sinall yet powerful. 
All of thi processing pow r 

can sit ri aht on a de k or under it 
- either horizontally or vertically. 
It mea ures a mere 2114"x16Y,," 
x6'h11- about th 
ize of a mall 
uitca . 

Yet a mall a ·;-';.-.:•«:•;>':i,1,1, 1 "- vou do b ll l: 
it is, thi lillle box · · · · 
ha multiple processor with 
main memor that can be 
d di at d to running your 
busines function . In plain 
Engli h, this mean . you can g l 
beller response Lime. Th 
System/36 PC comes wit! a 
1.2 MB diskette drive and either 
40 or 80 MB di k torage , 
depending on your information 
torage ne d . 

Inquiry 15 2 

Easy to use. 
Th 'y t m/36 PC is a y Lo 

arn and to u . If you n d 
a i Lan , it ha ov r 2 800 
"h lp' reen Lhal take you 
t p-by- t p through any rough 
p l . You can m rg data you'v 

gen rated on yo ir P with 
information that' on your 

ystem/36 P . And you can 
hare information that is stored 

in th y Lem/36 PC wi Lh other 
attached IBM P, r onal 

omputet or tem/36 
terminal . 

Compatibilit i high so ti al 
you can k ep on u ing man of 
th PC p riph ral and program 
ou may alread own. 

Easy growth. 
What happens when our 

small office becorn s bigger? 
That' what th t m/36 

Famil i all abou t. o matter 
what ize our bu ine s, th r 's a 
member of th y L m/36 Family 
that can help you do whatev r 

"-A your need become gr ate1; 
th r 's the mid- iz d 5362 
pro s or that offer 
gr at r p rforman and 
can handle up lo 22 
per onal computers or 

ystem/36 terminals. 
Then there's the original 

Sy tem/36-the 5360 proces or 
- th larges_t member of the 

y tem/36 ·amil \ hi ·h can 
handl up t 36 p r onal 
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computer or yslem/.'.)6 
terminals. 

Any on of tl 1t' T proce sor 
can function as t h<~ ce11tr·-1l 
pro · or in your offic . Each 
an ommunicate \· ith PC or 

larg r y tems, givi ng 
ommunication and conneclivity 

new mean ing b allm ing 
d partment to hare data. 

So if your dreams are big but 
our offi ·e i small , the new 

System/36 P i th p rfe L .- tep 
for you to take. You not onl y gel 
the be l of both worlds, ou al o 
gel IBM product reliabil ity. nd 
authori z d IB on-sil " ..ervi · is 
available anywher in th 

For a free bro ·hur on th ,. JB 11 
S t m/36 PC or fo r information 
on product availability fron 
participating IBM Product 
Cent rs, Authoriz d PC D al rs 
or alue Added Dea ler , ca ll 
1800 IBM-2468, ext. 104, LL. Or 
call yam IBM marketing repres 
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OUR REVIEW OF THE TANDY IOOO focuses on a system that is earning a 
good reputation for its combination of features and for its relatively low price. 
In fact. Rich Malloy. our senior technica l editor in New York. called to revise 
the pricing. which had dropped since he had written the review. Now the basic 
single-floppy system sells for just less than SIOOO instead of almost $1200. 
as originally reported . Prices for systems with either two floppy-disk drives 
or the I 5-megabyte hard-disk drive were correspondingly reduced. While some 
of its interface characteristics seem to have been consciously modeled after 
the IBM P(jr (light pen. graphics. and sound). other features (position of 
primary and secondary drives) remain staunchly 'Tandy. 

Mr. Malloy reports he is generally impressed with the Tundy IOOO. especially 
with its keyboard design. Its layout and feel (and the inclusion of indicator 
lights) are identical . he says. to the Tundy 2000 and carry on a laudable tradi
tion . A fly in the ointment is the location of the function keys. which tend 
to crowd the regular numeric keys_ Other aspects of the machine show gener
ally logical design and an emphasis on making things easier for. and more 
accessible to. the user. 

Patrick J. Finan notes that while IBM's first Pascal compiler conformed closely 
to the way the language was first specified. users wanted features that simply 
weren't there. Such things as good documentation. increased memory access. 
path names on files. and support of a math coprocessor were on the wish 
list. With version 2.00 a lot of features have been added. but some are stl11 
missing. Furthermore. those that have been added are sometimes not imme
diately apparent if you·re used to version 1.00. 

One of the obvious improvements is the fact that the documentation is now 
about twice as blg as before. Mr. Finan reports that much of the information 
in the first of the two new volumes is the same as in the original edition: however. 
better organization and the inclusion of numerous examples make it far easier 
to find your way around. Mr. Finan takes a detailed look at each aspect of !BM 
Pascal 2.00. making th is review as good a guide as you're likely to find. 
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Sometimes the best way to get ahead is to go sideways. 


.... ·- .... .... . ... ....... . 
- .. .. .. - .. .. ... .. ... . - . . - 
"'S:-._ ':~ :: tE ~~ :; 

~ 

::: :~ i:? ::: ;: :;: 7:? ': ~ ! : "i: :: :; !: ·:: .......... .. ... -........ -.... ... .. --......... -- .. .. --............ .. ... --
~~ : : ::: ~;' :! :- ~== : ~ :: .d ::: :: _; 1! : ; : ;: -: : 't= == · ~=--_.., - -- -- .. . -- ------ -- --.... -- ... .. -- --- ...... 

::...-.... . • ... -:..; ':;!: ~!'" :o: :.: -: : -: ~ : :- == :;.; : :. :: ;: :'.": ~= -== :.: -:: :::::·- ·- ·- ·- ...... ·- .... ... .... .- ... ............ -· ... ... .. .._ 


The problem with spreadsheets is they
Cl get printed the wrong way. 

- You still hove a lot of stapling, gluing, 
or toping to look forward to before your 

printout is readable. 

To really get ahead, go Sidewoys'.M 

With Sideways on your side, no spreadsheet you invent 
with Lotus 1 -2 -3~ Symphony,'" VisiColc?J' Multiplon~ or 
SuperColc'" is too wide! And ifs just as powerful on 
oily when you're creating for -into-the-future schedules 
and pert charts. So for a presentable printout, get rid 
of that glue stick and scotch lope-put your best foot 
forward and go Sideways. 

You con go Sideways today with on IBM®PC or an 
Apple® II, and over a dozen different printers, including 
Epson~ Okidoto, IBM~ Apple~ C. ltoh and Mannes
mann Tally. Ask for Sideways at your local Compuler 
Lonc:J;!> Entre, or other computer store. Or moil a $60 
check lo Funk Software, P.O. Box 1290, Cambridge, 
MA 02238. Or coll 617-497-6339. MCNiso accepted. 

Sideways is the clever software program that prints 
your spreadsheets-you guessed it-sideways. So your 
spreadsheet columns need never foll off the edge of SIDEWAYS" 
your printer paper again. SIDEWAYS PRINTS SPREADSHEETS SIDEWAYS. 
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T hree new systems we received 
this month have provoked special 

interest. Each represents a different 
road for the user-different from each 
other and different from what most 
users are already familiar with. 

First to arrive was the Epson OX·16. 
The Epson gives you the choice of 
MS-DOS. CP/M-80. or an upgraded 
Valdocs operating system. It has a 
user-programmable keyboard; two 
quad-density. 720K-byte floppy-disk 
drives (that can also be configured as 
380K- or 360K-byte drives): 512 K 
bytes of RAM: and both Z80A and 
8088 microprocessors. The OX-I 6 can 
take three option cards. A green 
monochrome. bit-mapped. 640- by 
400-pixel monitor is standard. as are 
both serial and parallel interfaces. 

First glances indicate this is a nice 
machine. especially if you 're now 
bound to one type of operating sys
tem and software and would like to 
get the benefit of other programs 
without abandoning . your present 
library. Getting a full review through 
the mill is definitely on the boards. 

We've encountered several of the 
new 80286 machines over the past 
months. mostly at shows and in the 
hands of software developers. The 
Kaypro 286i is one of the first produc
tion-run hardware units we've seen . 
however. that is avai lable to users. 
Even so. there are lags. Ours. for ex
ample. came with a notice that its own 
DOS 3.0 was still under development 
and that the user should pop in a 
copy of IBM's PC-DOS 3 0. In a pinch. 
and with some tweaking. you can 
even get MS-DOS 2.0 to run. This. 
however. seems a little like running a 
Ferrar i on economy unleaded. 

Kaypro's 286i is a no-bones-about
it IBM PC AT look-alike. right down to 
the little luggage keys that lock the 
redesigned keyboard (which should. 
finally, bring some relief to touch-

typists). It also costs less than the IBM 
PC AT and. so far. seems to have few 
widely reported problems living up to 
its advanced billing. 

The Ericsson Ergo-Screen Portable 
gave us one pleasant surprise and a 
number of pleasant nonsurprises in 
our cursory prereview look. Primarily. 
the unit we got has the full-blown 
512 K bytes of main memory instead 
of the 2 56K bytes mentioned as stan
dard equipment in the company 's 
advertisements. It partially compen
sates for the lack of a second disk 
drive by letting you configure a RAM 
disk and run your programs from 
drive C I happen to be relatively com
fortable with RAM disks in spite of oc
casional minor disasters. Most people 
I know are not. Whether or not you 
feel this is a computer you can use will 
depend a lot. I suspect on how you 
feel about RAM disks. 

The gas-plasma screen is certain ly 
more readable than an LCD screen in 
most lighting conditions. If you really 
want the screen to stand out. however. 
you lower the bl inds and turn off the 
overheads. When you cut down the 
ambient light. the screen background 
tends to fade into the general gloam
ing: it's easy to imagine (and see) the 
gas-plasma characters as simply float
ing before your eyes. l don't know 
how I'd care for this effect on a long
term basis. but it has seemed natural. 
even enjoyable. for the short time I've 
looked at it. 

As with the Ericsson desktop. the 
Portable's keyboard seems a little light 
to me and I tend to bounce it around 
while typing. Unlike the desktop. 
which is so quiet as to be almost 
eerie. the Portable establishes a pretty 
firm background hu (and still seems 
to get warm). One thing: I have to 
keep myself from thinking of it as a 
laptop in spite of its size and shape. 
Not only do you plug it in to use it. 

but it weighs about 16 pounds. It is 
a portable desktop system and. seen 
from that vantage. is an interesting ex
ample of what can be done to alter 
the standard physical proflle of func· 
tional. yet mobile. computing 
resources. 

Q uite a nice uti lity for the Mac
intosh is the Turbocharger from 

Nevins Microsystems Inc. This is a disk
cach ing program. The company 
claims it can increase performance by 
500 percent simply because reading 
a sector from RAM is 500 percent 
faster than reading it from a disk. The 
simple brochure that serves as 
documentation states that normal 
performance increases of around 200 
to 300 percent are more typica l. This 
kind of speed increase for the Mac
intosh is not to be taken lightly. And 
indications so far seem to be that it 
does what it claims with no nasty sur
prises. I use it with a modified Finder 
and can get in and out of most pro
grams even faster than what Nevins 
claims for an average time. On top of 
that. you can increase performance a 
little more by buffering your writes in 
RAM as well as caching program sec
tors. In this case you get full RAM-disk 
capability and only save to disk when 
you eject the disk. evins warns 
against this practice. and I'm not sure 
the company's wrong to do so. I've 
used the "buffer wri tes" function a lit
tle: while it increases speed some· 
what. it's not much of an increase over 
what caching will do by itself. If you 're 
at all unsure of your software. you 'll 
probably want to maximize the 
benefits and minimize the risk . Not 
that caching is completely safe. either. 
I accidentally kicked the plug out of 
the wall socket just after I printed this 
column and lost the whole thing. 

-Glenn Hartwig ,Tedrnical Editor. Reviews 
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The Tandy 1000 

A low--cost 


PC-com atible 
computer 

BY RI CH MALLOY 

R1<h Mailo!! 1s rl1t' New York ediwr 
for BYTE mag1tzi11r. Hr rnn be 

readied ar BYTE. McGraw-Hill. 
43rd floor. 1221 Aveime of Ifie 

A111mrns. Nrw York. 1y I0020. 
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W hen I first heard about the 
landy 1000. I was quite im· 
pressed. It seemed to h ve 

almost everything I would want in an IBM 
Personal Computer clone. Plus. it had some 
of the better features of the PCjr 

For those who haven·t seen this machine 
yet. the Tandy IOOO's features include one 
360K-byte disk drive {expandable to two. 
plus one 15-megabyte hard-disk drive). 
I28K bytes of memory (expandable to 
640K bytes) . a parallel printer port. in ter· 
faces for composite monochrom and RGB 
[red-green-blue) monitors and a light pen. 
graphics and sou nd similar to those of the 
PCjr. joystick ports. three IBM-compatible 
expansion slots. a general-purpose collec
tion of software (DeskMate). and a fairly 
good price ($999) . Even a full BYTE con
figuration (two floppy drives. 2 56K bytes of 
memory. monochrome monitor. and serial 
port) has a reasonable cost ($1746). con
sidering tha t you get some free software 
bundled with it. 

D ESCRIPTION 
Since BYTE has published a product de
scription of the Tundy 1000 (see "The Tundy 
1000'" by G. Michael Vose. December 1984. 
page 98) . l will skip most of the details. Suf
fice it to say that the system Tandy sent me 
(two drives. 256K bytes of memory. RGB 
monitor) fi ts nicely on my desk and has at· 
tracted quite a bit of attention (see photo 
I). The system·s fan is quieter than that in 
my IBM PC. and l doubt it wil l be a distur
bance in the office or the home. I have left 
it on for long periods without noticing it. 

The disk drives follow the Tandy tradit ion 
of putting the primary A drive below the op
tional B drive. And while the disk drive 
latches do not have that feel of quallty I 
have noticed on other machines. the disk 
drives themselves are fair ly quiet and seem 
to work wel l. 

The machine's general design is logica l. 
The on/off switch is on the far end of the 
right side o f the machine (just li ke IBM). but 

many other items are on the front where 
they are accessible. These include the key· 
board and joystick connectors and a red re
set button. You access the expansion-board 
slots through the front as well. 

KEYBOARD 
Tandy seems to kno,v how to design key
boards. Apparently recognizing a good 
thing when they see it. Tandy's designers re
issued the "Jandy 2000 keyboard with hardly 
a key label changed. The Tandy 1000 key· 
board (see photo 2) has the same layout 
the sa me superior feel. and the same 
welcome relief from the standard clone 
keyboards that keep appearing on the 
market. Some of its better features are a 
separate inverted:r cursor-key layout. a left 
Shift key and carriage return in the places 
where you would expect them. indicator 
ligh ts for the Caps and Num Lock keys. 12 
fu nction keys arranged horizontally. and a 
Hold key In short. it is one of the better key
boards on the market. 

The only aspect of it I don·t like is that 
the function keys are too close to the nu
meric keys. For example. I sometimes hit the 
5 key when I mean to hit FS . Also. if you 
are accustomed to IBM's vertical function 
keys. the horizontal arrangement can be 
confusing. And since some of the keys have 
different key codes than those on the IBM 
PC. you might find tha t in a small number 
of programs these keys do not work as they 
should. For example. the XyWrite II Plus 
word processor does not recognize the 
"Jandy's cursor keys It looks to the numeric 
keypad. as on the IBM PC Fortunately. Xy
Write II Plus lets you reconfigure the key
board as you wish. 

DISPLAY 
1\vo displays are available for the Tandy 
1000: a green monochrome display ($150) 
and an RGB display ($ 550). I didn't get a 
chance to look at the monochrome display. 
but the RGB display looks good (see photos 
3 and 4) . It is IBM PC-compatible and pro· 



duces a fairly sharp picture with good 
colors. In fact. ir has better resolution and 
color than the $429 IBM display often 
bundled with the PCjr. 

One problem with this display is that the 
pict re is sometimes a bit jumpy. as if it 
were hypersensitive to power-line noise. 
Also. the monochrome text characters are 
not as sharp as rhose of rhe IBM PC mono
chrome adapter. the Compaq. or the AT&T 
6300. However. the monochrome display 
has rhe capacity to display graphics. and it 
can even display colors as shades of gray. 

I NTERFACES 
The Tandy IOOO comes with a number of 
interfaces as standard equipment. These in
clude a parallel printer connector. two joy
stick connectors. and a light-pen connector. 
Surprisingly. a serial RS-232C connector is 
missing: this seems to be another tradition 
in the TRS-80 Model 111/4 family. 

I did not try the joystick or tight-pen ports. 
but he printer port seemed to work fa irly 
well. Those readers with a Model Ill or 4 
will be glad to find that the IOOO uses the 
same 34-pin card-edge connector to Cen
tronics-connector printer cable (540). I tried 
this port with a Star Micronics Gemini- IOX 
printer. and it worked fine. 

EXPANSION 
When it comes to expansion. the good 
news is that the 1000 has three expansion 
slots that Tandy claims are IBM PC-compat
ible. But they are on ly about l I t.s inches 
long. instead of the usua l 13 inches. This is 
a consequence of the iooo·s small foot
print. Since all the JBM boards I had were 
big. multifunction 13-inchers. I had no way 
of testing how compatible these slots are. 

The size of these slots might be a major 
fault of this system. If your intended use of 
the Tandy system depends on an unusual 
expansion board. you should make sure 
that board will be short enough to fit into 
the 1000. 

Most of the more routine boards are 

already available from Tundy (e.g .. extra 
memory. serial port. modem). But note that 
if you fill up the IOOO with a ful l comple
ment of memory (640K bytes on two 
boards) and a serial port. all your slots will 
be in use. 

One of the advantages of the IBM PC is 
the large number of expansion cards avail
able for it. If only a small number of these 
cards are short enough for the Tundy IOOO. 
Tundy owners might miss out on one of the 
main advantages of an JBM PC-type system. 

I did get a chance to use two boards pro
duced by Tandy. One was a memory board 
that boosted the landy's memory up to 
256K bytes. It also included direct memory 
access (DMA) capabil ity. which speeds up 

(rn111itrutdl 

Photo I: Tf1e Ta11dy I 000 witr1 RGB display a11d lwo floppy-disk drives. 
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the system and helps explain the high 
price ($300) or this board. 

The other board I tested was 
Tandy's 300-bits-per-second modem 
board. I admit to a bias against inter
nal modems. An external modem can 
tell you instantly when you dial a 
wrong number or the line has been 
disconnected. That said. I was also 
disappointed to find that this modem 
is not Hayes-compatible (it is. of 
course. Radio Shack- compatible). and 
none of my software would work with 
it. The IOOO's DeskMate did work but 
had several problems. My advice is to 
avoid this board. Get the serial board 
and a good external modem. 

SOFTWARE 
The Tandy IOOO comes standard with 
MS-DOS version 2.11 , Microsoft's GW

BASIC. and DeskMate. a simple. inte· 
grated software package. This is a 
pretty good bundle of software. but 
I had a minor problem with all three 
packages. 

First the operating system seems to 
work pretty well. It has all the basic 
features and. if you want. you can 
even run IBM PC-DOS 3.0 on the 
Tundy. The problem is that the docu
mentation overall is very skimpy. 
worse even than Microsoft's own 
manual for its operating system. In 
fact. there was nothing at all in the 
way of a separate DOS manual. I hope 
that better documentation will soon 
be available. 

The version of BASIC I received was 
quite good but incomplete. For exam
ple. it enables you to access the 
Tundy's 16-color graphics. but it would 

Table I: A comparison of t{1e word-processor portion of DeskMate wit/1 
WordStar 3. 3 n.arni11g 011 Ifie Tandy IOOO. Except for scrolling. Desk Mate 
performs fairly well . Tests were done using a standard 4000-word (22K bytes) 
docume11t. 

Document load 
Document save 
Search for lasl word 
Scroll 

Desk Mate WordStar 
6.0 5.4 
8.7 27.2 
5.1 11 .7 

78 38 

Photo 2: The keyfJoard of the Tandy I000. Note tf1al ii is very similar to Ifie Tandy 
2000's keyboard . 
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not access the modem port too well . 
Here again. the manual was a bit 
skimpy. This is unfortunate. since many 
people might be using BASIC for the 
fi rst time on this machine. Tandy has 
informed me that by the time this ar
ticle appears. a new complete version 
of BASIC will be avai lable. 

D ES K MATE 
DeskMate is a fairly good software 
package that has several interesting 
features. It has a word processor. a 
database manager. a spreadsheet. a 
calendar/alarm. an auto-dialer. a com
munications program. and a bul letin· 
board program. Unfortunately, the 
quality of the individual parts might 
leave some serious users a little disap
pointed Most of the parts can be de
scribed as fairly good. and some are 
very friendly. But a few. such as the 
auto-dialer. are downright ornery. I 
have yet to get that part of the pro
gram to work. 

Also. it seems to me that a li ttle 
extra programming work could have 
turned DeskMate into a much better 
program. For example. the Text word 
processor has most of the features 
you would expect to find in a word 
processor and. in fact. is very similar 
to the text processor on the portable 
Model I00. To top it off. it is pretty 
fast (see table I) . But it does not con
tain a Move command. You have to 
copy a block of text and then go back 
and delete the original block. 

I have another example. The spread· 
sheet documentation gives you a for
mula for amortization payments. This 
is a laudable idea. but if you try to cal· 
culate your monthly payments for a 
30-year mortgage. you are in for a sur
prise. The spreadsheet cannot raise a 
number to a power greater than 20. 
and this means that you cannot 
calculate the payments for any loan 
longer than 20 months. There is no 
logical reason why this limitation 
should exist. 

I like a lot of DeskMate·s features. 
I particularly appreciate the menu sys· 
em that lers you access any docu

ment or spreadsheet very easily. But 
my feeling is that if you intend to do 
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Name 
Tandy 1000 

Manufacturer 
Tandy/Radio Shack 
1500 One Tandy Center 
Fort Worth , TX 76102 
(817) 390-3011 

Size 
(without display) 
16.5 by 13.4 by 5.9 inches 

Components 
Processor: 16-/8-bit 8088. 
4.77 MHz 
Memory: 128K o 640K bytes 
o memory 
Mass storage: One or tvro 
360K·byte 51/• ·inch floppy-disk 
drives. MS-DOS formal 
Monochrome display: Green 
phosphor. composite video. 
80-character by 25-line text. 
IBM PC-compatible char· 
acters. graphics are 640 by 
200 pixels with fou r levels of 
gray 
Color display: IBM PC 
compatible RGB: graphics are 
640 by 200 pixels with four 
colors. or 320 by 200 with 16 
cot ors 
Keyboard : 90 keys, incluoing 
four cursor keys. 12 program
mable function keys 
Interfaces: Parallel printer port 

Software 
MS-DOS 211, GWBASIC. 
DeskMale integ rated soitware 

Options 
Mo ochrome display ($150) . 
RGB display ($ 550). serial 
port ($99), 256K bytes of 
memory lotal ($300), second 
disk drive ($300). internal 
300-bps modem ($1 80), 
15-megabyte hard disk 
($2345) 

Documentation 
DeskMate tuto rial (140 pages) , 
OeskMate reference (82 
pages) , BASIC reference (74 
pages) 

Price 
With 128K bytes ol memory 
and one dnve $999 
With 256K bytes of memory. 
two drives, and monochrome 
display $1746 

MEMORY SIZE ( K BYTE S l DISK STORAGE (K BYTES) 
0 200 400 600 800 JOOO 0 400 800 1200 1600 2000 
..---~~~~~~~~~~~~~~ 

BUNDLED SOF TWARE PACKAGES PRICE ( $ 10001 
0 2 6 10 0 2 6 8 

D TA NDY 1000 k; ;+<}1B M PC ~APPLE tl E 

The Memory Size graph shows the standard 
and optional memory available ior the three 
computers under comparison. The Disk Stor
age graph shows the highest capacity ol one 
and two Hoppy-d1sk drives for each system. The 
Bundled Software Packages graph shows the 
number of software packages mcluded with 

each system. The Pnce graph shows the list 
p rice of each system w1 h two high-capacity 
lloppy-disk drives, a monochrome mon1 or. a 
p rinter port and a serial port , 256K bytes of 
memory (64K bytes for 8·b11 systems). and the 
standard operating system and BASIC inter
preter tor each system. 
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The rear panel of lhe Tandy 1000. Note lhe three expansion 
slo\s on the right. one ol which is occupied by an internal 
modem. 

DISK ACCESS IN BASIC (SEC) 
250 ....--~~~~~~~~~~~~~~~~~~~~--. 

WRITE READ 

SYSTEM UTILITIES ISECl 
50 ~~~~~~~~~~~~~~~~~~~~~~ 

40K FORMAT I OISKCOPY 40K fl LE COPY 

Inside the Tandy 1000. Note the short expansion-card slots. 

BASIC PERFORMANCE ISECl 
250 ....-~~~~~~~~-,--.,,--~~~~~~~~~~--, 

SIEVE CA L CULATIONS 

SPREADSHEET (SEC) 
25 ~~~~~~~~~~~~~~~~~~~~~~ 

LOAD RECALCULATE 

D TANDY 1000 fi¥).l 1BM PC ~APPLE nE 

The graph for Disk Access in BASIC shows how long it takes lo wri te 
and lo read a 64K·byte sequential text file to a blank floppy disk. 
(For the program listings, see June 1984 BYTE, page 327. and Oc
tober 1984, page 33.) In the BASIC Performance graph, the Sieve 
results show how long it takes to run one iteration of the Sieve ot 
Eratosthenes p rime-number benchmark. In lhe same graph, the 
Calculations column shows how long it takes lo do 10.000 multiplica· 
lion and 10,000 division operations using single-precision numbers. 

The System Utilities graph shows how long- it takes to format and 
copy a disk (adjusted for 40K bytes ol disk data) and to transfer a 
40K-byte file using the system utilities. The Spreadsheet graph shows 
how long the computers take to load and recalculate a 25· by 25-cell 
Microsoh Mulliplan spreadsheet where each cell equals 1.001 times 
the cell to its left The tests for lhe Tandy 1000 used MS-DOS 2.11 
and GW·BASIC. The tests for the Apple l ie were done with ProOOS. 
The IBM PC was tested with PC·DOS 2.0 and BASICA. 
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serious work. you wi ll probably have 
to purchase one of the good single
purpose softwa re packages. such as 
pfs:\Vrite. Multiplan. PC.:Jalk. or dBASE 
II. Use DeskMate fo r simple applica
tions and experimentation. 

PERFORMANCE 
As you might know. the IBM PCjr was 
not only a bit incompatible with the 
IBM PC. it was also a bit slower (see 
"The IBM PCjr' " by Rowland Archer 
Ir .. August 1984 BYTE. page 254) My 
question was: Would the Tundy be as 
slow as the PCjr or as slow as the PC? 
I tested the 256K~byte version of the 
Ta ndy 1000 with lts BASIC interpreter 
and with Multlplan. I also removed 
the optional memory board and tried 
some of the tests again to see if the 
DMA capabi lity on that board made 
much of a difference. Finally. I put 
DeskMate through some standard 
tests to see how capable it was. The 
results were in teresting. 

In the BASIC tests. the Tundy 1000 
was as fa st as the IBM PC for Disk 
Write and the Sieve. But it was signifi
cantly slower in the Disk Read and 
Floating-Point Calculations tests. al
though not as slow as the PCj r. In the 
System Utili ties and Spreadsheet 
tests. the Tundy was again appreciably 
slower. However. in one test. the 40K 
File Copy. the Tandy 1000 was even 
slower than the PCjr. 

When I took ouc the extra memory 
board wlth DMA. I expected some dif
ference in disk access times. but the 
BASIC tests showed practically no dif
ference. The Spreadsheet tests were 
appreciably slower: The Spreadsheet 
Load was 38 percent slower. and even 
the Recalculate was about 9 percent 
slower. For some reason. the File 
Copy was a little faster than it was 
with the OMA . 

I tri ed to do some tests using the 
spreadsheet in DeskMate. but this 
program is not designed for speed It 
took DeskMate 7 5 seconds to recal
cu la te BYTE's standard 62 5-cell 
spreadsheet. about seven times as 
long as it takes Multiplan. The word 
processor was a different story. Desk
Mate performed quite admirably with 
BYTE"s standard 4000-word docu 

men t (see cable 1 ). Except for scrol l against the IBM PC. Tandy designers 
ing. DeskMate was as fast or faster have claimed that. in many tests. the 
than WordStar 3.3 running on the 1000 is actually faster than the IBM. 
same machine. but I saw no evidence of this. How-

Overall. the 'Tandy I000 fares well 1w11tinuedl 

Photo 3: Text 011 tr1e Tandy IOOO's RG B display. 

Photo 4: An example of color graphics on Ifie T£mdy IOOO's RGB display. 
Nole that in medium-resolution mode (320 by 200 pixels) tfie monitor can 
display a total of 16 colors. fou,. times tfre number available 011 tfte IBM PC 
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Program Editing with 


is More Productive and Less Frustrating 
because it will work YOUR way, and BRIEFelegantlyintegrates: 

REVIEW: TANDY I 000 


ever. the I 000 does match the PC on 
some tests and is not too far behind 
on the others. 

MANUALS 
I received three manuals with the sys· 
tern: a DeskMate tutorial that includes 
information on setting up the com
puter hardware. a DeskMate reference 
manual. and a BASIC reference 
manual. As I mentioned earlier. a DOS 
manual was nowhere to be seen and 
sorely missep. Tundy.did a nice job 
with the DeskMate manuals. although 
some parts of the program are not ex
plained very well. And. of course. a 
little bit of Radio Shack bias is evi
dent. For example. it would be nice 
if the writers had included some in· 
formation about how to set up Desk
Mate for a non-Radio Shack modem. 

The BASIC reference manual has 
almost everything you really need. but 
not a sentence more. And some infor
mation is missing. For example. it 
doesn't mention that the INKEY$ 
command will interpret the cursor 
keys as 2-byte codes rather than the 
single-byte codes used for almost 
every other key. 

SUMMARY 
The 'Jandy IOOO seems to be a good. 
reasonably priced IBM PC clone that 
has most of the best features of the 
IBM PC and PCjr. It ls compatible with 
all the IBM software that I have tried . 
Also. it has three IBM PC-compatible 
expansion slots. but these slots are 
too short for most IBM expansion 
boards. The keyboard is good. And 
this system seems to have the same 
superior color graphics and sound 
capabillties as the PCjr. Its only defi
ciencies are the above-mentioned 
short expansion slots. the lack of a 
high-quality monochrome text font. 
and an incomplete (as yet) BASIC 
interpreter. 

Of course. the attractiveness of the 
machine depends to a great extent on 
its competition. At current prices it is 
a very good alternative to the IBM PC. 
I would recommend the Tandy IOOO 
for all applications that do not de
pend on special expansion boards or 
a high ly compatible BASIC. • 

• A high-level , readable Macro 
Programming Language - allows 
full parsing or syntax analysis ... 
Complete. unltm!Led variable . etc. 

• 	Edtl multiple nies of unlimited size 
(2 Meg is OK) 

• 	Multiple Windows on scr een wtlh 
different or same file. fragmen ts. etc. 

• A bona-fide UNDO stack (up lo 300) 
of all operations: deletions, reading 
files. search. translate. more 

FREE WlTH ORDER: Best of BRIEF 
Macros· - In cludes Fortran. C. 
Calculator. Call before 11/30/85. 

Only $195 
Full Refund If not sallsf1ed In 30 days. 
CALL 800-821-2492. 

• 	Full "regular expression search"· 
wild cards , complex patterns 

• A 	completely reconfigurable 
keyboard 

• 	Keystroke macros • for common 
typing sequen ces 

• Susp nd BRIEF lo execute. ex1it to 
DOS • run another program (Ilk a 
compiler, dlr, XREF. OIFF. or 
DEBUG) then resume BRIEF 
ession 

• 	Compller-speclric support like auto 
Indent, syntax check. compile wtlh· 
In BRIEF 
F'or PC. AT, an d compatibles. 

~ 

335- Washington St.. Norwell. MA 02061 

017-659-1571 

PROLOG-86™ 

Become Familiar in One Evening 

Thorough tutoria ls are designed to help learn the PROLOG language quickly. The in· 
teractive PROLOG·86 lnterpreler gives immediate leedback. In a few hours you wil l 
begin to fee l comlortable with it. In a few days you are likely to know enough to 
modify some of the more sophisticated sample programs. 

Sample Programs are Included like: 
• an EXPERT SYSTEM 
• a NATURAL LANGUAGE INTERFACE 

(ii generates a dBASEl1 "DISPLAY" command) 

• a GAME (it lakes less than 1 page of PROLOG-86) 

PROTOTYPE Ideas and Applications QUICKLY 
Serious development of experimental systems and prototypes is practical with the 

full syntax of PROLOG·86. 1 or 2 pages of PROLOG Is often like 10 pages In " C". 

Programming Experience is not required but a logical mind is. PROLOG-86 supports 

the de facto STANDARD. 

RECENT IMPROVEMENTS: Access lo MSDOS, on·line help, load Editor. 

AVAILABIUTY: Al l MSDOS, PCDOS systems. 

FREE with order: " Best of Prolog·86 Programs"-contest entries include: a primate 

expert system, an automobile expert syslem, a blocks world natural language syslem, 

etc. Call before November 30. 


Only 
335-8 W ashington St.,

$125. orwell, Mass. 02061Solution
Full refund if not 617·659-1571~S ystemssatisfied during 800-821-2492first 30 days. 

272 BYTE • AUGUST 198S 	 Inquiry 302 



2400 bps modems: 
Do you Really need 
another speed? 

• Is the shift from 300 to 1200 bps going to repeat itself 
at 2400 bps? The answer is both yes and no. There 
certainly are applications for 2400 bps asynch dial-up 
modems, but we shouldn't expect 1200 bps to die 
overnight. 
• 2400 bps modems can improve throughput, thereby 
getting tasks done quicker and more economically. 
However, 1200 bps has become the virtual standard for 
professional dial-up communications, and most users 
are satisfied with it. So why consider a 2400 bps modem 
at all? 
• One reason is flexibility. If the modem you select 
operates at all three speeds (300, 1200 & 2400) in 
accordance with accepted industry standards. it will 
serve virtually all dial-up applications now and in the 
foreseeable future. 
• The modem you select should be the 
MultiModem224. It is Bell 212A and 103 compatible at 
1200 and 300 bps, and CCITI V.22bis compatible at 
2400. It is also 100% compatible with the Hayes 
command set, meaning that it will work with virtually all 
communications software packages, at all three speeds. 
Other features include both synchronous and 
asynchronous operation, full intelligence and a phone 
number memory. 
• The MultiModem224 is available in both desktop and 
IBM PC "' internal card versions. (There is also a rack
mounted version for central sites.) And as a bonus, we 
provide free offers from ten of the most popular on-line 
information services, including CompuServe '7 Dow 
Jones •M and The Source.™ 
• A 2400/1200/300 bps modem is just a plain good 
investment. Why not let the MultiModem224 provide your 
communications for both today and tomorrow? 

MultiTechInqui ry 221 
Systems 

Th righ t answer evety rime. 
82ScoondA"o SE . N1>WBl1gh1on. MN55112 (6121631 ·3550 TWX 910·563·3610 



We've Put a 
Local Area Network 
on a Disk 

Corporate Information Sharlng. It's been described 
as the key to increasing a company's productivity. It's 
also why large networks of PC's are becoming more 
and more common In the workplace.. . ln spite of the 
fact that they're costly, dlfflcult to Install, and Incompat
ible with much existing software. 

Finally, there's a solution to this corporate dllemma. 
Its name Is LANLlnk!M 

A Software-Driven LAN That Uses Standard, 
RS·232 Ports. A major breakthrough In local area net
works, LANLink'M uses your computers' existing serial ports 
and runs under PC-DOS. 

Because all of the Intelligence the network requires is 
on the server and satellite diskettes. expensive network 
interface boards aren't required. 

A Powerful Network That's Cost-Conscious. If 
you've been pricing board-driven LAN's, you already 
know that they can cost over $1 ,000 per workstation . 

LANLinkrM Is d ifferent. 
Boasting a data transfer rate In excess of 100,000 BPS, 

LANLink1
M is compatible with a wide range of p rograms. 

And because special boards aren't required, Instal la
tion costs are one-third that of a traditional network. 

A Network Designed the Way Business Works. With 
LANLI nk~M you 're able to customize your network a Ion g 
departmental lines using a data-sharing hierarchy and 
password-protected access. 

Get Started With LANLlnk™ TODAY. Call The Software 
Link TODAY for complete details and the authorized 
dealer nearest you. The LANLlnk1

M Starter Kit, priced at 
$495, comes complete with network software for both a 
server and a satel lite computer. For a limited time, 50 
feet of RS-232 cable will be included free of charge. 

LAN Li nk'M is immediately ava ilable and comes with 
a money-back guarantee. VISA, MC, AMEX accepted. 

TM 

OOrHE soFTWA 
Developers of Multlllnk™ and Multlllnk A<;lvancedn• 
6601 Dunwoody Place, SuHe 632, Atlanta , GA 30338 Telex 4996147 SWLINK 

CALL: 404/998-0700 
Dealer Inquiries Invited 
THE SOFTWARE L INK, INC.ICANAOA 

400 Esna Park Drive, Suile 18, Toronlo(MRrkti11m). Ont. L3R 3K2 CALL: 4161•77-S480 

Mullillnk. Multi l.lnk Advanc&d & LANLlnk oro 110demorks ol 
The Soltware Link, Inc. PC·OOS Is a trademark of IBM Corp. 
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IBM Pascal 2.00 

This version 

has many 
improvements, 

including 
better 

documentation 
and 8087 

coprocessor 
support 

BY PATRICK J. FINAN 

Palrlck I. Fiua11 (10519 W1JSCL1rwr 
Rd., Cincimrali. OH 45241) is a 

se11ior S!lstems a11al11s! wi!h a large 
ma1111facl1Jri"g compa11!f i11 

Ci11ci1111ati . He f1as a B.S. i11 
electrical engi11eeri11g from tfre 
U11h~r;ily of Dayto11 a11d m1 

M.B.A. in finance from Xader 
Univer;ity. 

- Inquiry 298 

P ascal has always been a popular 
language for developing large. 
complex applications. Its highly 

structured nature and strong data-typing 
capabili ties have made it a successful teach
ing tool and applicat ion-development lan
guage. Wh ile version 1.00 of the IBM PC 
Pascal Compiler conformed closely to the 
original Pasca l description. most users 
wanted improvements- better documenta
tion . access to all memory on a machine. 
the abili ty to use path names on files, and 
support of the 8087 math coprocessor. Ver
sion 2.00 of the IBM Pascal Compiler offers 
several new features that greatly extend the 
product's capabilities. However. not all the 
changes will be transparent for those mov
ing from version 1.00 to 2.00. 

DOCUMENTATION 
The first change that an IBM Pascal user will 
notice in version 2.00 is that the amount o f 
documentation has doubled. The two 
manuals are well organized and easier to 
understand than the original manual. 

The first book consists of 11 chapters and 
five appendixes that cover fundamentals. It 
explains how to use the compi ler and 
describes the major parts of a Pasca l 
program-types. constants. variables. ex
pressions and statements. and procedures 
and functions. A full chapter treats program 
structure. un its. and modules. and a com
plete discussion explains how to call 
assembly-language and FORTRAN routines. 
This book covers most of the same topics 
as the original manual. although it has been 
rewritten to include better explanations and 
many more examples. 

The second book is a language reference 
guide containing detailed explanations and 
examples of all the available commands. 
keywords. procedures. functions. and com
piler-directive metacommands. 

THE COMPILER 
IBM provides a SETUP program that you 
must run to build your PASl. PAS2. and 

library work disks. Jn building the libra ry 
disks. you must choose one of three dif
ferent ma th modules and one of two DOS 
interface modules. Selection of the math 
module is based on whether or not you 
have an 8087 math coprocessor chip in
sta lled. In addition. each library has a dif
ferent effect on the speed. precision. and 
size of your executable (.EXEJ fi les. 

lb use the first module. 80870NLY. you 
must have an 8087 math coprocessor in
stalled in the PC Of the three math 
modules. 80870NLY generates the least 
code. runs the fastest. and produces the 
highest-precision resul ts. 

The REGMATH module will not use the 
8087 math coprocessor. even if one is in
stalled and enabled. lt generates resu lts of 
normal precision and is optimized for 
speed. 

The EMULATOR module uses the 8087 
math coprocessor if it is present and 
emulates the device if it is not. If the 8087 
is installed. programs run as fast and with 
as much precision as the 80870NLY 
module. If the 8087 is not installed. the pro
gram runs much slower but with the same 
precision as with 80870NLY. In either case. 
the run-time modules created are larger 
than those produced by 80870NLY and 
REGMATH. 

Thus. if you have an 8087 installed. create 
the library disk with the 80870NLY module. 
Otherwise. you need to consider the level 
of precision requ ired by the application. 
Normal-precision applications would prob
ably use the REGMATH module. while ex
tended-precision applications would use 
EMULATOR. 

The compiler comes with a source pro
gram ca lled DEMO.PAS that serves as a 
practice fi le for users. The manual lists the 
speed and fi le-size comparisons for 
DEMO.PAS using each library module (see 
table I). 

The DOS interface library modules deter
mine which version of the operating system 

(co11fim,ed) 
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AT A GLANCE 

Name 
IBM PC Pascal Compiler 2.00 

Type 
Two-pass compiler 

Manufacturer 
IBM National Dislribution Division 
1000 Westchester Ave. 
White Plains, NY 10604 
(800) 426-2468 

Format 
Three 5 1/•·mch master disks. not 
copy-protected 

Computer 
IBM PC with 160K bytes ol memory and 
two floppy-disk drives or one floppy drive 
and a hard·disk drive: printer 
recommended 

Documentation 
Two manuals 

Price 
$350; upgrade $100 

Audience 
Systems and application software 
developers 

your programs will run under. The 
DOSI I library module lets programs 
run under DOS 1. 10, 2.00. and 2.1 0. 
Path names. however. are not sup
ported. since paths were not available 
in versions before DOS 2.00. 

If you select the DOS20 module. 
your programs can use path names in 
file specifications at run time but wlll 
only run under DOS 2.00 or later_ This 
library module is also required if you 
want to create code overlays using the 
LOADER function . 

Even though you can crea te appli 
cations that run under DOS 1.10. 2.00. 
or 2.10. version 2.00 of the compi ler 
on ly runs under DOS 2.00 or 2.10_ You 
cannot compile programs with ver
sion 2.00 of the compiler using DOS 
1.10. 

REALS AND INTEGERS 
Version 2.00 orfers two real-number 
data types-REAL is set equal to 
REAL4 or REAL8 by the $REAL = n 
(where n equals 4 or 8) compiler 
metacommand_ REAL4 is a 32-bit 
representation (I sign bit. an 8-bit 
exponent. and a 23-bit mantissa) 
ranging from 8.43E-37 to 3.37E+38. 
REAL8 is a 64-bit representation 
(I sign bit. an 11-bit exponent. and 
a 52-bit mantissa) ranging from 
4.19E- 307 to l.67E +308. 

Unfortunately, IBM has changed the 
internal storage format of real 
numbers in version 2.00. This means 
that you have to convert existing 
binary data files containing real 
numbers to the new format before 
they can be used by programs 
created with the new compiler. The 

manual states that you "must convert 
these data fi les" before they can be 
used but does not offer a utility or 
even an explanation of how to do the 
conversion. 

New arithmetic and transcendental 
functions are included in the Pascal 
library to support these higher-preci
sion quantities. Unfortunately. !BM 
has also renamed many of the version 
1.00 transcendental functions. which 
means you must modify the programs 
that use them when you upgrade 
from version 1.00 to 2.00. For exam
ple. in version 1.00 the log base 10 
function was called LNDROO, while in 
version 2 .00 there are two: LDDROO 
for REAL8 numbers and LDSROO for 
REAL4 real numbers. 

Version 2 .00 has a new data type 
called INTEGER4. which is a 32-bit in
teger ranging from -2.147.483.64 7 to 
+2.147.483.647. You can use the 
operators AND. OR. XOR. and NOT 
on INTEGER4 variables. 

DATE AND TIME 

Version 2.00 offers four new pro

cedures and function calls that use 

the system clock. GETDAT and GET· 

TIM return the date and time com

ponents as integer values. SETDAT 

and SETTIM let you set the system 

date and time from Pascal by speci

fying the integer components. 


When prompted for library names 
by the linker. you must specify the 
library IBMPAS.UB. These routines 
eliminate the processing required to 
extract one component of the date or 
time from the traditional string for

[co111i1ruedl 

Thble I : A comparison of speed a11d file size for DEMO using eacft of t~e 
library modtdes: 80870NLY. REGMATH. and EMULATOR. 

Math Module Execution Time Fi le Size 

80870NLY 9. 26 seconds 25,138 bytes 

REGMATH 26.25 seconds 28.918 bytes 

EMULATOR 36.18 seccnds 31.842 bytes 
(without 8087) 

EMULATOR 9.26 seconds 31.842 bytes 
(with 8087) 
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GTX-100. Computer security 
so advanced it could even 
keep secrets from Mata Hari. 

D e your comput r talk to 
strang rs? Before you answer 
no. remember, today's com
puter intrud rs are very skillful. 

In facl, even a famou py 
like Mata Hari would be hard 
pre sed t match their inven
ti ene s. With ne deft phone 
call , these electronic tre pa ser 
can tampe r with such secret 
item a privileged cu tomer 
reports , confidential corres
pondence, and marketing 
intelligence. 

Inquiry 179 

Data thieves can steal infor
mation like that. Or erase it. 
Or alter it to their advantage. 

That's why your computer 
need the protection of 
GTX-100. It's a new kind of 
securi ty subsystem developed 
from Lockheed years of 
experience with high tech
nology and trict security. 

GTX-100 puts an electronic 
wall around your sensitive 
computer file and keep your 
private data private. 

U e th c upon to get a 
GTX-100 brochure plu the 
name of your nearest sale 
office. They'll show you how 
GTX-100 can guard your 
secrets the next time a stranger 
comes calling. 

Cl Lockhccd·GETEX 1985p----------------1 Mail to: 
I Lockheed-GETEX uite 945,
I 1100 Circle 75 Parkway, Aclanta, 
I GA 30339. 404) 951-0 7 . 

: Please send me: 
I D GTX-100 brochure. 

0 The name of my nearest alesII office. 

I ame
I 

Ti1leI 

I 
 Company i1meI 
I Addre s 

I 
City Ulte ZipI 

~Lockheed-GETEX 

Giving shape to imagination.• 
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mats. The procedures DATE and TIME 
are still available for situations where 
the string representations are more 
useful. 

SYSTEM I NTERFACES 
Several new system-related functions 
and capabilities should make pro
gramming easier and eliminate the 
need for many assembly-language 
subroutines. The DOSXOO function 
lets you call DOS functions directly 
from Pascal (via interrupt 2 l hexadec
imal). This function was available in 
version 1.00 but was totally undocu
mented and almost impossible to use. 
The function parameters pass values 
to the AX and DX registers. You can 
use the external variable CRCX.00 to 
specify the desired value of the ex 
regj ster. Afte r you invoke the 
DO$XOO function. it returns the AL 
register as its return value and loads 
the value of the ex and DX registers 
into the external variables CRCXOO 
and CRDXQQ. The declarations of the 
external variables and the function 
syntax are as follows: 

VAR [EXTERN] CRCXOO,CRDXOO: 
WORD; 

FUNCTION DOSXQQ(AX,DX: 
WORD):BXTE; EXTERN; 

The major limitation of the DOSXOO 
function is that it only uses the AX. 
CX. and DX registers. while most DOS 
function calls use additional registers. 

A more general way to access DOS 
function calls is with the procedu re 
INTRP. which lets you execute any 
software interrupt directly. The format 
of the call is 

INTRP (intnum, inregs, outregs); 

The software interrupt number to be 
performed is intnum. while inregs and 
outregs are special var iables of the 
type REGLIST that contain the reg
ister and flag values before and after 
you invoke the interrupt. The data 
definition for REGLIST is included in 
a special file ca lled IBMINTRP.INT that 
must be included in your source flle. 
Listing I shows how to declare and 
use the INTRP function . Again. you 
must specify the IBMPAS.LIB library 
when the linker prompts you for 
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Listing I : Program segment sf10111ing how to declare and use Ifie INTRP 
function. Tfiis function lets you access DOS function calls. 

('$INCLUDE: ' IBMINTRP.INT' ') 

PROGRAM INTRPDEMO (INPUT.OUTPUT): 
USES IBMINTRP; 

VAR 
INREGS,OUTREGS:REGLIST: 
ROW.COL:BYTE: 

BEGIN {INTRPDEMO} 

INREGS.AX : "' 16#0300; 
INREGS.BX : = 16110000; 

INTRP(161110,JNREGS,OUTREGS): 

ROW : = HIBYTE(OUTREGS.OX): 
COL : = LOBYTE(OUTREGS.DX); 

END. { INTRPDEMO} 

(REQUEST CURSOR POSITION} 
(DEFAULT PAGE} 

{INVOKE VIDEO INTERRUPT X'10} 

{CURSOR ROW NUMBER } 
{CURSOR COLUMN NUMBER} 

Listing 2: Tfiis program is an example of fiow lo use Ifie LOADER function to 
&ring in code overlays. 

PROGRAM MAIN(INPUT.OUTPUT); 

VAR 

SELECTION:CHAR: 
RETVAL:WORD: 

FUNCTION LOADER (CONSTS MODULE NAME:STRING) : WORD: EXTERN : 

PROCEDURE ADD; EXTERN; 
PROCEDURE CHANGE; EXTERN ; 
PROCEDURE DELETE; EXTERN; 
PROCEDURE LIST; EXTERN: 

BEGIN 
SELECTION : = ' '; 
WHILE SELECTION < > 'E ' DO 
BEGIN 

WRITELN(OUTPUT,'Enter the desired function - (A)dd'); 
WRITELN(OUTPUT,' (C)hange'); 
WRITELN(OUTPUT,. (D)elete'): 
WRITELN(OUTPUT,' (L)isl'): 
WRITELN(OUTPUT,. (E)nd'); 
READLN(INPUT,SELECTlON); 
CASE SELECTION OF 

'A ': BEGIN 
RETVAL : = LOADER ('MOD1 .OVL'): 
IF RETVAL "'0 

THEN ADD 
ELSE ABORT('UNSUCCESSFUL LOAD OF MODl' ,RETVAL,0); 

END; {CASE OF A} 

http:LOBYTE(OUTREGS.DX
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'C' : BEGIN 

RETVAL : "' LOADER ('MOD2.0VL'); 

IF RETVAL "' 0 


THEN CHANGE 
ELSE ABORT('UNSUCCESSFUL LOAD OF MOD2',RETVAL,O); 

END; {CASE OF C} 
'D': BEGIN 


RETVAL : "' LOADER ('MOD3.0VL'); 

IF RETVAL ~ O 


THEN DELETE 
ELSE ABORT('UNSUCCESSFUL LOAD OF MOD3',RETVAL,0); 

END; {CASE OF D} 
'L': 	BEGIN 


RETVAL : "' LOADER ('MOD4.0VL'); 

IF RETVAL = 0 


THEN LIST 

ELSE ABORT('UNSUCCESSFUL LOAD OF MOD4',RETVAL,0); 


END: {CASE OF L} 

'E': WRITELN(OUTPUT,'End of Program'); 

OTHERWISE; 


END: {CASE OF SELECTION} 

END; {WHILE} 


END. {MAIN} 


MODULE M001 ; 

PROCEDURE ADD; 
BEGIN 

WRITELN(OUTPUT,'This is the ADD !unction'): 
END: 

END. {MOD1) 

MODULE MOD2; 

PROCEDURI; CHANGE; 
BEGIN 

WRITELN(OUTPUT,'This is the CHANGE lunclion'); 
END; 

END. {MOD2} 

MODULE MOD3: 

PROCEDURE DELETE: 
BEGIN 

WRITELN(OUTPUT.'This is lhe DELETE function '); 
END; 

E D. {MOD3} 

MODULE MOD4; 

PROCEDURE LIST: 
BEGIN 

WRITELN(OUTPUT, 'This is the LIST function'): 
END; 

END. {MOD4) 

A useful function, 


LOADER, lets you 

break up large 

programs into a ma1n 
routine and one or 

more code overlays. 
library names. 

While INTRP appears to be a more 
universal approach. you should re
member that it must load and store 
all the registers. Time-critical applica· 
tions should use DOSXOO if they re
quire only the AX . ex. and DX reg
isters. Otherwise. you might still need 
an assembly-language routine. 

The routines INP and OUTP let you 
read and write information directly to 
a specific hardware port address. This 
might be used to read the game pad
dles or set the mode on the mon itor 
cards. You must include the file IBM· 
PORT.INT at the top of the program. 
and a USES 1BMPORT must follow the 
program declaration. You must also 
specify the library IBMPAS.LIB to the 
linker. 

A new data attribute called ORIGIN 
lets you locate a variable at a specific 
memory address. This makes the job 
of looking at system data areas easier. 
They are defined by speci fying both 
the segment base and offset of the 
variable, For example. you could use 
the following definition for a word 
variable that contains the bit mask of 
the keyboard status: 

VAR KEYSTATUS [ORIGIN 
16#0040:16#0017] : WORD; 

PROGRAM OVERLAYS 
Another new and usefu l function . 
LOADER. lets you break up large pro
grams into a main routine and one or 
more code overlays. As the main pro
gram executes. it can bring in one 
overlay at a time. You must expl icit ly 
load the overlay before any of the 

(co~li1med) 
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8051 8~4 6301 
OMA !!CALLY) 

WHY WASTE TIME? 
Why spend hours on programming 

when ALDEC can do It for you! 

PAS1 MAIN.PAS,.; 
PAS2 

PAS1 MOD1.PAS .. : 
PAS2 

PAS1 MOD2.PAS.. ; 
PAS2 

PAS1 MODS.PAS,,; 
PAS2 

PAS1 MOD4.PAS ..: 
PAS2 

MKOVL MOD1 

MKOVL MOD2 

MKOVL MOD3 

MKOVL MOD4 

LINK PLOADEA + MAIN + MOD1 	 + MOD2 + MOD3 + M004, MAIN..; 

ALOEC Logic Compller converts logic 
Figure 1: How to compile and link Ifie overla!J program of listing 2. 

schematics and equat ions directly Into 
MKOVL.COM marks lf1e specified object file as an overlay. PLOADER.OBI 

standard processor obJect code performs tf1e loader function and is included as the first object in the link process.
Whether your schematic haa t housand 

gates, fllp~ flops or counters 

- ln ANY conf iguration 
IT DOES NOT MATTER 

Aldec can do It! 

LOW COST "Entr y" SYSTEMS: 

$38/Minl, $68/sman, $395/Pro 

PROVIDE LOGIC CIRCUIT SIMULATION 

The "ENTRY" syste..s &imulato l09ic 	 qLL~tionG 
and circuits built with the 7400 series ICs. 
Th Mirli , Small and P.ro handle l ogic circuit. 
comploxitias ot S., 10 an.d .nibout 1,000 chJ.ps , 
respective l y . There is no practic:al 	..ii.imita 
tion o~ the connec t ions ~m.ong the chips1 any 
unstable condition is disp~ayed in u special 
SPIKE l!\Ode , and a w~rnln9 is given at all 
til'les . Any chip's I/O can be overwritten 
indivi.dui!!lly and the circuit.' e .respon~e is 
dhployod immcdiMcly , v ithout r compil tion. 
E.ach EH'TRY system has ~demos• ! or teaching 
&chemat.ic en try, compilation and sirn.ula.tion. 

The Aldee !;09ie Co10pi1er($1980l. s i 111u1a 
tor( ~~8S) and proc:ea&or mOdulesU870 •·), 
piovide l ogic c ircuit emu l acion on standard 
aicroprocessors such as 8051, 8048.; &804 otc . 
S<>sides 7400 'l"l'L library , Aldee can deliver 
other l ibr ary of chips at ex~r~ chA~ge. 

ALD5C ~Oftw~re allcws intermixing logic 
equa tions vit.h any netllst s ti!ltements . Also, 
... 913.ck. Box , d .eer bed by logic equat ions , s 11 

can be placed anyvhere vithin ~ schc~atic and 
~piiGd ~ogother ~ith the scho•~ ti c notlls t . 

ALDEC ruu on IBM PC - c o""""lblH 

OllD l! lllMG: 


0 MINI 0 SHALL 0 PRO 

0 ALDEC COMPlLER 0 ALDEC SIMULATOR 

O PROCEsso.R 11000LE , tn><i ••• . . •• • .. •• . 

Char~c my credit c&td 1 expire~ . . •. / ....•. 

0 MASTERCARD (n/c) O VISA (n/c) 

CARD lt .. . .......... .. .......... . ......... . 


Signature 

• • At.tach your shipping address and te1 . .: •11 

~ALDEC-Automated Logic Design Co. 
TeL (1011) 49..11117 

3525 CLO CONEJO RD. NEWBURY PARK, CA 9 1320 
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LIB PASCAL.LIB + NEWPROC; 	 {adds NEWPROC.OBJ to library} 
LIB PASCAL.LIB - OLDPROC; 	 {erases OLDPROC from library} 
LIB PASCAL.LIB • OLDPROC; 	 {removes OLDPROC from the library and } 

{places it in a file named OLDPROC.OBJ} 

Figure 2: How the librar!J manager modifies PASCAL.LIB. 

p rocedures and functions defined in 
that overlay can be called. An overlay 
routine can ca ll procedures and func
tions defined in the main routine. but 
it cannot call routines that are part of 
another overlay. The main program re
quests the code overlay by issuing the 
command 

RETVAL : = LOADER 
{' drive: \ path \ filename:OVL'); 

If the load is successfu l. RETVAL is 
zero and the overlay's procedures and 
funct ions are avai lable until the next 
overlay is performed. Otherwise RET
VAL contains the error code. Listing 
2 shows an example of a program 
using overlays. rEditor's note: Listing 2 is 
available as OVERLAYS.PAS for download
ing via BYTEnet Listings. T"e lelep"one 
number is (617) 86 1-9774.I 

1\vo special files on the PAS! d isk 
handle overlays. MKOV L.COM marks 

the specified object file as an overlay. 
PLOADER.081 performs the loader 
function and is included in the LI NK 
command as the fi rst object f ile of the 
list. Figure 1 shows how you use these 
two files. After you compile all five 
source-code files individually using 
PAS! and PAS2 . you run MKOVL.COM 
on the four overlay files and link them 
together. The final result is a file ca lled 
MAIN EXE; the four overlay modules 
have the file extension "OVL" . 

DYNAMIC MEMORY A LLOCATION 
One of the most useful features of 
Pascal is the abllity to dynamically 
allocate variables in an area called the 
heap. Version 1.00 of the IBM Pascal 
Compiler used ALLHOO. NEW. and 
DISPOSE to manage the heap. This 
area (64K bytes maximum) is shared 
between constant. stack. and heap 
data. Version 2.00 has a new function 
ca lled FREECT that returns the space 

http:MKOVL.COM
http:MKOVL.COM
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Listing 3: A program segment that shows f10111 to build a name and address list 
on the /0119 heap. 

PROGRAM HEAPTEST (INPUT.OUTPUT); 

TYPE 
LONG PTR = ADS OF MAIL LIST; 
MAIL LIST "' RECORD 

NAME : STRING (20); 
ADDRESS : STRING (25); 
CITY : STRING (15) ; 
STATE : STRING (2); 
ZIP : STRING (9); 
NEXT : LO G PTR: 

END; 

VAR 
NEWPTR : LONG PTA; 

FUNCTION GETMOO (BLKSIZE:WORD):LONG PTA; EXTERN; 

PROCEDURE DISMOO (ADDRESS:LONG PTA); EXTERN: 

BEGIN {HEAPTEST) 

NEWPTR : = GETMOO(SIZEOF(NEWPTR ')); {allocates heap variable} 

DISMOQ(NEWPTA); (frees heap variable} 

END. {HEAPTEST} 

remaining in this area (called the short 
heap ln version 2.00). 

In addition to the short heap. ver
sion 2.00 has another area called the 
long heap that starts in memory 
above the short-heap data area and 
extends up to the total memory on 
the machine (minus the space used by 
DOS). The routines GETMOO and 
DISMOO allocate and free memory 
blocks from the long heap. The only 
difference between these routines 
and the short-heap routines is that the 
pointer variable used is a 32-bit value 
(segment:offset) rather than a 16-bit 
value. You define the 32-bit pointer by 
using the built-i n segmented data 
type. For example. listing 3 shows how 
to build a name and address list on 
the long heap. 

LIBRARY MANAGER 
Another useful improvement over ver
sion 1.00 is the addition of a library 

manager. The operations you can per
form include adding. erasing. and re
placing of modules in a library. Figure 
2 demonstrates how you might 
modify PASCAL.US. 

In addition to changing existing 
libraries. you can create new ones. 1b 
create a new library called MYUB. you 
could issue the command 

LIB MYLI B + PROC1 + PROC2 + 
PROC3 + . . . + PROCn; 

CONCLUSION 
The benefits of the new compiler far 
outweigh its few problems. The list 
price for version 2 .OD of the I BM PC 
Pascal Compiler is $3 50. Current 
owners can upgrade to version 2.00 
for SIOO by sending a copy of the 
receipt for version I.DO and an up
grade order form to IBM. Upgrade 
order forms are available at most 
stores that carry IBM equ ipment. • 
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1eleYideo is 

the multiusersystem


forcompanies 

ectto 

TheTeleVideo Personal Mini Family 
Growing companies need a compu

ter system that will grow right along 
with them. Simply and economically. 

A computer system that lets 
people communicate and share 
resources. Even work on the same 
file simultaneously. 

The TeleVideo• Personal Mini"' 
Family is that system. 

Runs PC, mini and 
multiuser software. 

With the TeleVideo Personal Mini, 
users of IBM• or TeleVideo PCs, 
XTs. and portable computers can 
share data, as well as expensive 
peripherals, like printers and plotters. 

The Personal Mini dramatically 
increases computing power. So it not 
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only runs PC software, bu t also 
hundreds of popular, fast mini
computer and multiuser programs. 
Without destroying your estabUshed 
PC environment. 

And, unlike less advanced net· 
works, the Personal Mini never 
sacrifices perf onnance or speed 
regardless of how many workstations 
are on Une. 

Build on your original 

PC investment. 


Even our system expansion costs 
are substantially less than what you'd 
pay to add new IBM PCs. And your 
original investment in hardware, 
software and personal computer 
education is never lost. 

Your TeleVideo dealer has the 
Personal Mini. Arrange to see it today 
by calling toll free, 800·521·4897. 
In California, call 800·821·3774. 
Ask for operator 10. 

The TeleVideo Personal Mini. 
The growing business computer. 
Regional Sales Offices1 Northwest 
(408) 971-0255, Southwest (714) 476-0244, 
Southcentral (214) 258-6776, Midwest 
(312) 397-5400, Southeast (404) 447-1231, 
Mid-Atlantic (703) 556-7764, Northeast 
(617) 890-3282, East (516) 496-477 7. Rocky 
Mountain (714) 476-0244. 

IBM Is :a. r~giteertd 11:ldtm.1rk oi lrnr~tional Bu1oirlC'M Machinn 
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DESKPRO GRAPHICS 
In general I agree with lerry Grady's review 
of the Compaq Deskpro (May. page 260). 
I have had a Model 2 for many months 
and find it re liable. compatible. and fast. 
But I believe you 've overlooked a signifi
ca nt area of incompatibility. 

The Deskpro has improved video func
tions and incorporates both monochrome 
and color graphics ability, but it will not 
accept common IBM graphics boards like 
the Hercules graphics card . Th is is a disap
pointing limitation if you want to take full 
advantage o f the graphics ability of pro
grams llke Microsoft Word or Lotus 1-2-3. 

I have called Compaq. Hercules. and 
AST Research. and none can offer any 
help or hope. Had I rea li zed that I would 
not have access to improved graphic res
o lution on the Deskpro. I might have 
chosen a more compatible machine. 

BRYAN MUMFORD 

Summer/and, CA 

INSIGHT 
Bruce D'Ambrosio's software review of 
Level 5 Research's Insight expert-system 
shell !April. page 34 51 misses the point on 
the utility of expert systems as assistants 
in general and the abi lity o f the Insight 
shell to serve th is purpose in particu lar. 

Art ificia l-intelligence expert systems 
might have been born in educational in
stitutions. but they are now being devel
oped by many engineers in government 
and industry. Engineers are the ones who 
are putting the theory into practice. Fur
ther. we are finding important applications 
for this type or software that do not re
quire the large efforts. funds. and research 
cypical of the systems coming from the 
academic community. 

Insight is a most useful and reasonably 
priced tool for sma ll-domain knowledge 
bases. Almost al l the limita ions Mr. D'Am· 
brosio describes have work-arounds that 
you learn from experience with the soft
ware. This is no different from any other 
commercial software. The fact that Insight 
(like several other expert-system shells) 
does not support closed-form mathemat· 
ics is being adressed in an enhancement 
now undergoing beta testing. However. ex
pert systems used as assistants for ad

visory or diagnostic purposes in many 
cases do not require closed·form mathe
matics. 

PHIL CHAPMAN 
LA Crescenta. CA 

I reviewed Insight. not in comparison to 
mainframe or LISP machine-based re· 
search systems. but according to my 
estimate of what should be possible on 
a personal computer. I believe that the 
ability to include variables in rules and 
to use simple arithmetic are essential in 
any general-purpose knowledge-based 
system shell. 

Of course. you can often work around 
limitations. and they might not even 
cause problems in any one application. 
However. the development teams for Tl's 
Personal Consultant, Teknowledge's M.I, 
and Artelligence's OPS5 + feel that both 
variables and arithmetic are important 
enough to include in their systems. While 
these packages all cost substantially 
more than Insight. Topsi. a $75 variant 
of OPS5+ from Dynamic Master Sys
tems. also provides both facilities. 

I am glad to hear that arithmetic com
putation c.apabifity is being incorporated 
into a future release of Insight. Also. I 
consider variables somewhat analogous 
to arrays in a procedural programming 
language. I imagine that you don 't use ar
rays in every program you write: you may 
not even use them often. But once you 
learn about them. would you buy a com
piler that didn't support some kind ofar
ray construct? 

I am glad to hear that you are success
fully using Insight. Insight is not a bad 
system: I just don 't think it is repr€" 
sentative of all that could be done on a 
PC 

-BRUCE D 'AMBROSIO 

HARDWARE BENCHMARKS 
You need to rethink your policy regarding 
com parison charts in hardware reviews. 
You constantly compare micros to the IBM 
PC and Apple lie. regard less of how ap· 
propriate that is. For example. in the 
March issue (page 247) you compare the 
58990. 10-MHz. 8086 Al tos 586 to the 
53200. 4.77-M Hz. 8088 IBM PC and the 

52100. I-MHz. 6502 Apple lie. Rea lly. 
shouldn't you compare it to the IBM PC 
AT and the Stride? The n you have the 
51240. 1.79-MHz. 6502C Atari 800XL up 
against the PC and lie (page 267). 
Shouldn't that be the Apple lie. not lie? 
And wouldn't the Commodore 64 be 
more realistic than the IBM? You shou ld 
be making comparisons to a given 
machine's real competition. 

It looks as if you use charts with the IBM 
PC and Apple lie because it is convenient 
to do so. not because any thought goes 
into selecting the comparisons. So next 
time. compare apples to apples. oranges 
to oranges. and Osbornes to Kaypros. 

RICK DOWNER 
Seattle, WA 

The purpose of our benchmarks and 'l\t 
a Glance" boxes is to offer comparisons 
between the system under evaluation 
and other systems with widely known 
capabilities. By consistently using prod
ucts with known performance character
istl~. we Intend to provide benchmarks 
that most readers am interpret in terms 
of their own experiences with familiar 
machines and software. 

Comparing a new product only against 
a look-alike or work-alike product has 
drawbacks. That type ofcomparison puts 
the reader In a technologic.al game ol 
musical chairs: The music stops every 
time any company updates or announces 
a new product. Relatively few people 
have resources great enough to permit 
them experience with a wide selection 
of expensive equipment. 

We are not in the business ofpredeter· 
mining which machines are each other's 
appropriate competitors. 

- GLEN HARTWIG 
Technical Editor. Reviews 

THE HP 110 
In reference to Manly \lJ. Mumford's letter 
in Review Feedback (March. page 303) 
regarding Ezra Shapiro's review or the HP 
110 l)une 1984. page Il l). I'd like to say 
that t have been very pleased with the HP 
I !O's capabi lities. apart from the need for 
good lighting conditions. In fact. a whole 

{co•1li11ued) 
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_.., ddfCt. ill_._.,.,.,.., t1il'• 11"6 II '"Pl• fJatrV p~ r. tst.OU ~ ...... c.t '" 
rmtr" a.aanutca IUlll!I 4S.l"f, ~ 1 tft. a-t#i!lllf wfrw•• .._, DfMt4, 

$om IUH f!ICl't, ~t) Nfl

P 1 o.<1·~ 11rr 'SBB 119 
P1cr.o.111ttr 85Ulf l~9 

f110l'll111tr tS50.P 469 
Sen ct Srwwnli!f A10P 419 
~Oot M1tm 419 
ftQ.4()P St1Mr'1t1 899 
flQ.f.5 P1'""mu1e1 1049 

EPSON 
RX·80 f)( .ao+. lX-80 JX-80 c.n 
Jx . 100+ n 100. to 1soo c.11 

c.11 

ll'M 111 l lJ ~mb • Grn !9 
NM 124 IBM iSimbe.1 149 
ZVM 131 Colo1 199 
ll'M ll l RGB 429 
ll'M 13~ RG8/ Cda< 419 
ll'M 1 J6 R~lttl0< 819 

9191UIAIM·•a-:: 199 

M~it Mllt 

Fhp N f-1"11 
Rip N ~11 1 !iO 

t40D 
1100 JOO 
12008 w / 5fn3rtcl)l!.'I Sft 

1• 00 

Ve ' 11 Vii nb't 
Valh Jw uble 

c.11 
169 
199 
68 

POWER DEVICES 
0.Mnhitld bul -up po-.vrii MJ1.11u 
100 PC -11l0 won 265 
JOO XI ·JOO wMI 390 
hip 42~ t JJ 
81ools 6 Outlel·Su19t Suwui.oi ' 
NorH Filt1 ~4 

M1craF•ut 
Prinllf Buff•rs 

Mf p~,ao ~°'"" 8K lJ; ltiK 145 
31K 161 &4K 191 

MP par.allt1 SK 145 tfi.: lS.5 
31X 115 &4K 101 

MSP .., •.,,.o.i 8K 161 16K 171 
J1K 195 64K 125 

MSS•~· HNI BK 161 16K Ill 
31K 195 &4K 72; 

MPS p.a1 ·Uull BK 16~ 16 l H 
31' 1g; 6<K 711 

HA RO DISKS 
10 Mq Add·~ 619 
20 MG .Ldd -111 C•ll 
A.tHI 51 MQ "J .:11 ,.,, 

TEAC 
OS DD 0"' no•t 110 

MK RAM K' 10 


l• ll 1~ ' 1350 
OC lDOA in; 10 1e 11 
DC JOOKI n • I w11 •; 
DC 600ff[ 600 110010 7190 
OC 611HC 150' 20 DO 10 "18 90 
0C 600A 600' 1100 10 1361 

DC lOOA H·P "' 

DC 615• 150 18 4(110 1141 

AB DISKETTES 
w• h M• t.btt 
JO · J 5·· 
100 . ; · os.oo 

SS()() DATATEl '11 I 00 
OS 00 I 01 
Al 440°"'" 100 000 ~ ~~JI Im"l:o 
3'-lo A.l HO[ 4S cM \ ta Ml modtlt 

CABLES 
Pfl•llH Ciiblt i3611 1n l61)tn, ?J 
AS237 M.:tl t to "-hi• 6 11 
AS 131 M.alr 10 Frm1• 6 18 
P•.:tllrf C.il:llt Im Colum~ 11 
IBM Ci!ible 19 

Use TOLL FREE Order Une Mon. ·Sat. 9am • 6pm EST 
We support Apple, 
Macintosh, EJ 
Commodore, 800-822-1211 IBM & compatibles Customer Service •

In PA: 215·822·7727 215·822-7727COMPUTERS 252 BETHLEHEM PIKE. COLMAR, PENNSYLVANIA 18915 
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Inquiry 6 

REVIEW FEEDBACK 


range of screen-control funct ions are built 
into the computer. irrespect ive of pro
gramming language. and you invoke them 
with escape sequences. The owner's 
manual appendix D-6 to D-9 lists these se
quences. bu note that the "toggle caps" 
seq uence should read 

ESC &k{D,1} P 

To use these with in. say. Microsoft BASIC. 
simply program a statement to print the 
relevant escape sequence I usua11y create 
user-defined functions at the start of my 
programs to simplify often used se· 
quences. For Mr. Mumford·s benefi t. the 
sequence for sc reen clear is ESC [2J. You 
can program this as PRI NT CHR$(27) 
+ "[2J" where CHR$(27) is the ASCII code 
for the escape key. 

One disappointment is the omission of 
graphics-control sequences. These are 
available either using CW-BASIC or from 
the HP l 10 programmer's toolkit . The 
basic graphics sequences (circle. line. etcl 
could have been Included. After all. the 
HP 150 has these as standard. 

D. H A RPER 

Stockton·on·Tees. Cleveland County. 
England 

MULTI MATE 
The repagination problem in MultiMate to 
wh ich Cl Puotinen (November 1984 . page 
2871 and several letter writers thereafter 
alluded has been fixed . It's a pity to see 
this fine program criticized because of one 
bug in an ear ly version. I used MultiMate 
3.22 for mu ltipaged articles for months 
without difficulty repaginating. Occa· 
sionally I had to remove a misplaced for
mat line. I have never lost text. either. The 
current version (3 .30) is even better. since 
it lets you keep the format lines attached 
ro either text or pages. 

The slight backup inconvenience to 
wh ich Maureen Fleming referred (April. 
page 3481 is also altered in version 3.30. 
The user can now back up the document 
automatically if he or she wishes to do so. 
Th is was a fix for a nonexistent problem. 
since all you had to do was copy 1he docu
ment to another d isk. You cou ld do th is 
easily ei ther from DOS or from within 
MultiMate itself. 

ROBERT JA COBS 

Ellensburg. WA 

MT 160 PRINTER 
I recently read Mark J. Welch's review of 
the Mannesmann Tally MT 160 printer 
IFebruary. page 325t and felt I must com
ment. I am a data communications tech· 
nician for the Wash ington State Patrol-

adm inistered ACCESS IA Central Com· 
puterized Enforcement Support Sys
tem) . 

All our remote terminals tover 2 50 o f 
them) use MT 160s exc lusively, and I 
would be happy to replace them with 
something better (and cheaper). After 
direc1ing about 10 operators throughout 
the state in reprogramming the printers· 
pa rameters after an electrica l storm. I 
would rather have DIP-switched parameter 
setting. Irregular line voltage and other 
power-line distu rbances play havoc with 
this otherwise convenient arrangement. 
Having to run through the complete menu 
every time th is happens is tedious. 

On the other hand. the printer is physi· 
cally well built and pr ints without much 
complaint at the workload. The three in 
our communications center operate with· 
out serious problems 24 hours a day. Our 
State Patrol avoids the problem of hard 
to·get and expensive ribbons with reink· 
ing equipment. I have no data on how long 
an individual ribbon lasts. bur I have not 
seen a new one co me through here for a 
long time. and we use more ribbons han 
anyone else in the state. 

M ICHA EL L. CLARK 

Olympia. WA 

IT T XT RA 
Having pu rchased an ITT XTRA last year. 
I have a few comments to add to John D. 
Unger's review (April. page 338). rm not 
a professional programmer and have had 
no prior experience with micros. but 1·ve 
had little difficulty in upgrading our XTRA 
wi th IBM-spec ific hardware. Unlike the PC. 
the XTRA does not req uire 256K bytes on 
the motherboard before you add extra 
memory. 

I popped fo r IBM PC-DOS 3.0 and aban
doned ITT DOS (2.I I). I've not found any 
incompatibi li ties in the IBM PC versions 
o f software we use. The only software in
compatibllity discovered so far is ITT 
BASICs local field statement elucidated in 
Melvin Duke's letter to BYTE (March. page 
434). 

Prospective owners should purchase 
l'M s technical reference manual for the 
diagnostics and in the event that the 
machine must be repaired by technicians 
unfamil iar with it. Tuking into account the 
su perior keyboa rd. sma ller footprint. 
larger tilt-swivel monitor. and other engi
neering features. I wouldn't trade our 
XTRA for a fu lly loaded PC XT. 

G EORGE BRIDGFORT H 

Dallas. TX 
(co11tim1ed) 

CLOSEOUT 

CO'RNER 


~CPM Special ALSPA ACI " 
64K. 2 SS/ DD 8" Hall Hoighl Oriv"' 
Origirrol Price Sl.995; AB Closeout $499 
ffee1ln1n 110 CAT mtell11Jent term<n•I 

~ilh abo•• S)"lem ..... . only sso~ 

r HP Calculators 
and Accessories 

Below Cost - limited Supplies 
Electrohome AGe loni1ors w/18M Cable .. S235 
Panasonic Moni101 12" green w/ sound . . . . S99 
AM OE K Oais•y Whotl Ptintm 25CPS ..... S499 
~SO Disk o,.,.. lor CBM & 64 . . . . . . Call_. 

r 
ATTENTION 

Commodore User Groups 
Pt"e e...~ Thioorgh 
C'..64 Modom AlllD DiaVAuto Answo1 w/ Free Sohw :ue 
100/S40 50/S45 10/ S56 Somple}S50 

AM RAV Me dia Mate 5 holds 50 disks 
\..100/ SJ .50 48/Sl .75 24/$8.00 Sample/SB.95""' 

r 8 " DISK RIOT 
Moxetl Sentillel BASF Wi bash SS/OD 
1000 SI 00 500 SI 10 100 SI 25 

Commodore Close Outs 
50% to 80% OFF 

Comsense G64 . Calf 
Comclock CS4 . Call 
Comvorce CM Call 

PromQuew C64 Programei 5121 

C64 Programming Aids by SM 
SM Te:x1 S34 
SM Adreva . . S24 
SM K11 S29 
SM IS M SJO 

\..ALL FOUR ON LY .............. $99.J 


r -:J\ JUST ARRIVED 
~~ SUMICOM HI Oual 'v D•IS'f Who•I P11n1m 
18 CPS DUME Prin1 Whe•ls. Parallel ln!erlace 
13" Pape• Width lntrodmlo•y Oll er S399 

Software Close Out 
for C64 Over 100 Titles 
Up to 70% OFF 

We cariy luQsoftware lrn1s bl' EletHonrc Arts. 
Scholos1" , Sca1bo1ough. PFS. Sprnnaker , Baneries 
lnduded ~nd mall)' others II you Mn'1see the p10~ ram voo 
want tis1ed, call our TOLL-FRE E 01dei phone ou mbe1 
1-800-822- 1211 

BUSINESS EDUCATIONAL 
Wotdpro 3+ . . . . 85 Ag•nl USA 21 

Microsoh M•l11Plan 69 Spel Diver 21 

Omniw1iL' spelle1 45 Seue1 Flier 14 

Bank S1,.e1 W111er 49 Kinder Comp, 20 


ENTERTAINMENT 
l ode Runn•r . . . . 26 Fl111M Smnrlator 41 

\...Mind P1oger , 20 Zaxxoo .30 .J 

"•"' '°""" 0""i . , "Ltne Mon·Sal 9am•6pm 

CUSTOMER SERVICESCOMPUTER 21 s-a22-1121 

800-822-1211 
In PA 2 15·822·7727 

252 BETHL EHEM PIKE. COL MAR. PA 18915 

AUGUST 198 5 • BYTE 285 

http:Sample/SB.95
http:24/$8.00


REVIEW FEEDBACK 


-------------------------------. the lines slant. 
DAVIO L EWI STON 

Kihei. HI 

MT SPIRIT 80 
.1 have to agree with Shel Kagan·s com· 
ments in Review Feedback (April. page 
348) regardi ng the Mannesmann Tally 
Spiri t 80 review (November 1984. page 
3 3 5) . I'd also like to point out that the 
Spi ri t 80 takes only ribbon cartridges that 
you can't reink and that are expensive. are 
hard to find. and provide good impres
sions for about three weeks of moderate 
use. 

Mannesmann Tally estimates print head 
life at 30 million characters-not long com
pared to most print heads. And this one 
does not seem to stand up well in graphics 
mode. l have had two heads fail within 15 
months while printing graphics (new heads 
cost 565 each). 

The printer now needs repai r at an esti
mated cost of SI 50. 

Spend another Sl 50 on this printer' 
Thanks. but I'll get an Epson. 

RICK GOULIAN 

New York. NY 

I read lohn D. Unger's article on the ITT 

XTRA with disbelief. In luly of 1984 I pur

chased an ITT. initially for word process

ing with the intention of using it for other 

applications later. 

· My original choice of software was 

Microsoft Word without the mouse. How
ever. when I used Word, the computer 
slowed to a snai l's pace. The monitor 
would show only a fraction of the charac· 
cers input from the keyboa rd. The sales
person cou ldn't explain the problem but 
replaced the package with Satellite Soft
ware's WordPerfect. 

Initially WordPerfect's performance was 
satisfactory on short documents. However. 
when the length of the documents and the 
amount of formatting increased. the 
system froze with a '"RAM parity check 
error'' displayed. The salesperson spent 
several days call ing ITT and Satellite SOft· 
ware. Both companies assured him that 
there was no problem with using the 
IBM version of WordPerfect on the ITT 
XTRA. 

At th is point. my $3300 package of 
equipment would not work . Technicians 

checked the processor and found no 
problems. The salesperson was in the 
uncomfortable position or having sold a 
machine that was allegedly IBM-com
patible but would not run two popu lar 
word-processing packages. In order to 
keep me happy. the dealer bought back 
my XTRA at full credit toward a computer 
of my choice. I selected an AT&T and have 
had no problems. 

TERRY L. SRI K 

Pittsburgh. PA 

JUKI 6100 
The luki 6100 printer reviewed by G. 
Michael Vose in BYTE (August 1984 . page 
305) has a number of problems that 
severely limit its usefulness. Letter spac
ing is irregular. the ribbon doesn't advance 
properly. and with the add-on tractor unit 
ic's impossible to print lines parallel to one 
another. lukl's service department has nor 
returned my dealer's repeated calls. 

The irregular letter-spacing problem 
see ms insoluble-it has to do wi th the 
mechanism fo r shift ing the print head 
across the page. 

The luki 6100 has two ribbon problems. 
Fi rst. a toothed wheel on the take-up side 
is supposed to engage the ribbon and 
draw it onto the take-up spool. At the start 
of a new ribbon. the toothed wheel fre
quently exerts insufficient pressure. and 
the ribbon doesn't move. However. if you 
turn the take-up spool manually for a page 
or so. the ribbon evenwally advances on 
its own. The second problem is that the 
ribbon-advance mechanism is incapable 
of using all the ribbon. It always jams. 
leaving twenty or thirty feet of ribbon 
unused. 

The last problem is with the add-on trac
tor unit. I had to wait two months to get 
it. When it arrived. it was incapable of 
printing lines horizontally. One line slanted 
in one direction. and the next line slanted 
in the opposite direct ion. After a shore 
time. I managed to identi fy the problem : 
The paper-advance mechanism consists of 
a pair of gear wheels and a ribbed plastic 
band. Unfortunately. this ribbed band is 
on ly lfs inch wide. However carefully it is 
adjusted. Ifs incapable of advancing the 
paper without stretching. The result is that 

REVIE\V FEEDBACK is a (O/unrn of readers' lel · 
Jtrs. We ul!'!come responws lnal ~11.1r;iorl or d1olle119e 
BYTE reviews. Send lellm Jo Review Feedflac~. 
BYTE P11blicalio11s. POB 372. Hmrcock. NH 
0 3449. Name and address 111«.Sl fie 011 arr lmers. 
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Syst.em Management 

ONLY AT&T SYSTEM 85 AND 
AT&T SYSTEM 75 FULLY 
INTEGRATE SO MANY VITAL 
MANAGEMENT FUNCTIONS. 

Decisions, decisions, decisions. 
It wasn!t too long ago that if you 
wanted the most sophisticated office 
communications equipment in the 
world, you'd get a telephone. 

Now it's a whole new ball game. 
You've got to have more than a tele
phone. You've got to have an entire 
communications and information 
sy tern. You've got to choose from 
among a number of vendors and 
justify a substantial capital invest· 
ment. You've got only one chance to 
make the right decision. And you've 
got to be right. 

Relax. The decision is easy. 
ystem 85 and System 75 from 

AT&T Information Systems offer 
you more power, flexibility and con
trol than any other system in the 
world. Because they can grow and 
change as technology advances, you 
can be sure your investment is pro· 
tected. And because they're from 
AT&T, you know they meet the 
highest standards of manufacturing 
quality and reliability. 

Here are just a few ways they 
can help your office operate more 
efficiently and effectively. 
Voice Management Ow- experience 
in voice communications speaks for 

Office Management 

itself. There are over 150 calling 
featw-es to choose from, so you can 
custom-tailor a system that meets 
the particular needs of yow- business. 

Data Management This ties the 
whole system together. Our Digit.al 
Communications Protocol inte
grates voice and data transmissions, 
resulting in more productive use of 
your equipment and easy futw·e 
expans10n. 

Networking Different businesses 
need different networks. Ow· Disttib
uted Communications System and 
Electronic Thndem Network let you 
link all your locations, either across 
the street or across the country. 

System Management Adaptability 
is the key here. You'll have a hands· 
on ability to monitor and change the 
entire system day by day, to 
respond to yow· changing needs. 

Office Management This stream· 
lines yow· everyday office proce
dures into one easy-to-use system. 
By integrating Electronic Docu
ment Communication, Message 
Center, and Directory, you can cre
ate, store and send information 
easily and more productively. 

Unified Messaging This complete, 
easy-to-use service is the answer 
to unanswered calls. It completely 
integrates all your messaging ser

-


Unified Messaging 

vices, including Message Center 
Coverage, Leave Word Calling, and 
AUDIX, ow· powerful voice mail 
service. 

100 YEARS OF EXPERIENCE 

There's another aspect of our system 
which you can look at as something 
of an insurance policy. It's called 
Information Systems Architectw·e. 
It is this framework that ensw-es that 
anything new we develop for your 
system will fit right in. System 85 
and System 75 are designed accord
ing to its guidelines, as ow· futw·e 
products will be. That's protection. 

We've been the undisputed leader 
in communications for over 100 years, 
and we plan to keep it that way. 
Tuday, more than 4000 systems de
signers and others formerly at AT&T 
Bell Laboratories are working 
exclusively to develop new business 
products at Information Systems 
Laboratories. And they're suppo1ted 
by the largest sales and service 
staff in the industry to help you 
along every step of the way. 

There are two ways you can 
distinguish yourself in the business 
world-either get a little gray at the 
temples worrying about it, or choose 
AT&T Information Systems. 

'Th find out more about System 85 
and System 75, call your AT&T Informa
tion Systems Account Executive or 
1-800-247-1212. 

AT&T 
The right choice. 

AUGUST 1985 • BY TE 289 

http:Digit.al


, 




~\!TE 


erne 

COMPUTING AT CHAOS MANOR: 

THE W EST COAST COMPUTER fAIRE 

b(j lmy Po1.1r11elfe ........... . . .. .. . .. 293 

BYTE IAPAN: COMDEX IN )APA 

btJ William M. Rllike .......... . ....... 331 

BYTE U. K.: DECLARATIVE UPO>\TE 

br.J Di(~ Pow1tai11 ....• ••••..• . •.•.•.• 341 

AC.CORDING TO W EBSTER: 

GREETI NGS ANO AGITATIONS 

&y Bruce We&sler . . . . . . . . . . . . • • • • • . . . . 3 5 5 

BYTE W EST COAST: 

N EW MICROPROCESSOR (HIPS 

by Pf1Wip Ro6i11so11 ... •.. . .....•..••.. 369 

C 1RCUrT C ELLAR. F EEDBACK 

cond~cted 6~ Sieve Ciartia ...........•... 3 7 6 


BVTELINES 
conducted by Sol Ubes . . . . . . . . . . . . . . . . . 3 7 8 

DUE TO A HEAVY schedule. Jerry Pournelle went to this year"s West Coast 
Computer Faire on ly because of a commitment to give a talk. However. he's 
happy that he decided to make the trip. He discovered that the magic is stlll 
there. met old friends. and saw many new products. 

Bill Raike attended the first-ever COMDEX in Japan this spring and found 
several interesting products on display. He describes the "anonymous'" Fujitsu 
lap-size portable. several laser printers. the latest addition to the NEC PC-9801 
computer family. and a Brother portable word processor that he "discovered'" 
at the show. 

In keeping with th is month·s declarative languages theme. Dick Pountain 
looks at two books on the subject-one on functional and the other on logic 
programming. He also introduces us to two new language systems. One. 
developed at Imperial College. is a new interpreter for the Hope language 
that runs on the IBM PC. The other is MacProlog. which has many improve
ments on the older micro-PROLOC and is an implementation for the 512 K
byte Macintosh. 

Our new man in the KerneL Bruce Webster. continues with his inspection 
of new computer products. As was the case with his debut colu mn-and will 
probably be true in the future-this month's column deals la rgely with Mac
intosh items. Particular attention is given to three development systems for 
the Mac. 

And. on the West Coast. Phlllip Robinson looks at Intel's iAPX 386. the 80C86. 
and Atron·s AT Probe-a "hardware-assisted software debugger"' for the 86 
family. 
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helps save time , money and cut frustrations. Compare, evaluate , and find products . 

SERVICES 
• ProF111111t r'1 lltlrrnl Lill • D11l11'1 l11q11ire 
. Co111,.,. ..,.._. . ••lttltf 
• Helf litllll 1 ,..,.li1ller • AIU O•r 
• £ttiuti11 Lill11t111 frtt • Om 700 products 
• IULl.E1\lllOAll0 · 7Plllo1A1'17·'25-40i6 

Free Literature  Compare Products 
Evaluate pr0d11(I$ Comp.are com~utors leain aoou1 ne w ILe1nat1vts One tree till 
~11nos 1nlo1ma11on on 111s1 aoouL any ~ro91amm"'ll need Ask lor any "P1de1· or 
AddonPac e D ADA . Modula 0 AJ O BASIC 0 C 0COBOl OEd1lors 

OfORTH O FO~TRAN O PASC AL O U IX1PC01 O Oebuogers . Linkers . elt 

RECENT DISCOVERIES 
PC LI NT -fu ll C program checking 
and big, small model. 
C86, Lattice. MSDOS $ 95 

-

ARTIFICIAL INTELLIGENCE 
ARITY/PROLOG-full, debug, to ASM&C, 
16 Meg use, windows, strings. 
With compiler $1950. MSDOS $495 
ExpertEASE - Expert system tool. 
Develop by describing examples of 
how you decide. PCDOS $625 
Expert LISP - Interpreter: Common 
USP syntax, lexical scoping, toolbox, 
graphics. Complier. 512K MAC $465 
EXSYS - Expert System building 
tool. Full RAM, Probabi lity . Why, 
serious, files PCDOS $275 

GC LISP - "COMMON LISP", Help. 
tutorial, co-routines, compiled 
f r h h PCDOS c II unc ions, t oroug · a 
M Prolog - full , rich , separate 
work spaces. MSDOS $725 
PROLOG-86 - Learn fast. Stan
dard, tutorials, samples of Natural 
Language. Exp. Sys. MSOOS $125 

TLC LISP - "LISP-machine"-like. 
all RAM, classes. turtle graphics 
8087 CPM-86. MS DOS $235 

WALTZ L1 SP - "FHA NZ LISP" - like, 
611 digits, debugger, large 
programs. CPM80 MSDOS $159 

MicroProlog • improved MSOOS $235 

ACTIVE TRACE, DEBUGGE R 
BASICA, MBASIC, interactive, 
well liked MSDOS $ 79 

CADSAM FILE SYSTEM - full ISAM 
in MBASIC source. MSDOS $150 

BASCOM-86 · Microsoft 8086 279 
CB-86 - DAI CPM86, MSOOS 419 
Data Manager • full source MSOOS 325 
lnfoAEPORTER • mulliple PCDOS t 15 
Prof. Basic - lnleractive, debug PCDOS 89 
TRUE BASIC • ANSI PCOOS 125 
Ask about !SAM, other addons for BASIC 

EDITORS FOR PROGRAMMING 

BRIEF Programmer's Editor-undo, 
windows, reconfig. PCDOS $195 
VEDIT - well liked. macros, buffers, 
CPM-80-86. MSDOS. PCDOS $1 19 

C Screen with source 86180 75 
Epsilon · like EMACS PCOOS 195 
PMA TE • powerful 8086 185 
XTC - mullltaskmg PCDOS 95 

ltlil:llJI 

llj!·1HiJIU3 j 
C-terp Interpreter by Gimpel , 
full K&R, .OBJ and ASM interface. 
8087 MSOOS $275 
INSTANT C - Interactive develop-
men I - Edit. Source Debug, run. 
Edit to Run - 3 Secs. MSDOS $445 

"INTRODUCING C" - Interactive 
C to learn fast. 500 page tutoria l. 
examples, graphics PCDOS $ 95 
Wizard C - Lattice C compatible, full 
sys. I 11 syntax, lint included, fast, 
lib. source. MSDOS $450 

MSDOS C86·8087, reliable call 
Lattice c · 1he standard call 
MicrOS·Oft c 3.0 - new 279
Wflliams . debugger , las1 call 


CPM80 - EcoPlus C-faster. SLR 275 

BDS c · solid value 125 


MEGAMAX C - native Macintosh 
has fast compile, tight code, K&R. 
toolkit, .OBJ, DisASM MAC $275 

MACINTOSH Hippo 11 375 
Consulair's MAC c. toolkil 395 
Compare. evaluate. consider other Cs 

,.,.,,Jiiint 
APPLICATION TOOLKIT by Shaw 
Complete: ISAM, Screen, Overlay 
mgnl, report gen. Strings, String 
math. Source. CPM, MSDOS $395 

COMMUN ICATIONS by Greenleaf 
($159) or Software horizons ($139) 
includes Modem7, interrupts, etc. 
Source. Ask for Greenleaf demo. 

C SHARP Realt ime Toolkit-well 
supported. thorough, portable, ob
jects, state sys. Source MANY $600 

Clndex + -full B+ Tree, vari . length 
field . Source. no royal. MSDOS $369 

dbVista FILE SYSTEM - full indexing, 
plus optional record types, pointers. 
Source, no royal. MSDOS $450 

CHelper: DIFF, xrel , more 
CTree - source, no royal 
dBC ISAM by Lattice 
Greenleaf-200 
OTHER: c Ulilities by ES$Ml ial 
PHACT-up under UNIX, addons 
ProScreen · windows 
SCREEN: CURSES by Lattice 
Software Horiions • Blocks I 
Turbo V - Greenleaf C. fast 
Windows for C 

86180 135 
ALL 369 

8086 229 
MSDOS 159 
MSDOS 129 
MSDOS 225 
PCDOS 275 
PCDOS 125 
PCDOS 139 
PCDOS 159 
MSDOS 175 

Microsoft Version 11 -upgraded. Full .-------------------------... 
Lev. II , native. screens. MSDOS$500 Call for acatalog, literature , and so lid value 

Dig Res-decent 
Macinlosh COBOL - Full. 
MBP · Lev II, native. screen 
MicroFocus Prof.-fu ll 
Ryan McFarland-portable 

MSDOS 525 
MAC 1850 

MSDOS 885 
PCOOS cal l 

MSDOS 695 

800-421-8006 

THE PROGRAMMER 'S SHOP "• 

128-ll Rockland Streel , Hanover , MA 02339 
Mass: 800-442-8070 or 617·826·7531 8517 

FORTRAN LANGUAGE 

MacFORTRAN - full 77, '66 option. 
toolbox, debugger, 128K or 512K. 
ASM-out option MAC $375 
RM/Fortran - Full 77. BIG ARRAYS. 
8087, optimize, back trace, 
debug. MSOOS $525 
Ask about Microsoft, Supersoft, others. 
MS FORTRAN-86 · Improved. MSOOS 239 
DR Forti an-86 - lull ·n 8086 249 
PolyFORTRAN-XREF. Xtract PCDOS 165 

LANGUAGE LIBRARIES 
Multi HALO Graphics-Multiple video 
boards, printers, rich . Animation, 
engineering business. 
Any MS language, Lattice C86 $195, 

for Turbo$95. 
Screen Sculptor - slick, thorough, 
fast, BASIC, PASCAL PCDOS $115 

GRAPHMATIC • 30. FTN, PAS PCOOS 125 
File MGNT: BTrieve · all fang. MSOOS 215 
Mrcro: SubMATH · FORTRAN full 86180 250 
MetaWINOOW . icons. cup PCOOS 139 
PANEL - many lang. lenn MSOOS 249 

OTHER LANGUAGES 
ASSEMBLER-ask about Turbo ASM 
($95), EO/ASM ($95)- both are 
fast, compatible. or MASM 
($12.5), improvements. 
BetterBASIC all RAM, modules. 
structure. BASICA- like PCDOS $18.5 

SNOBOL4 + -great for strings, 
patterns. CPM86, MSDOS $ 85 

MacASM - lull. fasl. tools MAC 115 
Assembler & Tools - DAI 8086 159 
PLl-86 6086 495 
PCFORTH • well fiked MSOOS 95 

SUPPORT PRODUCTS 
PLINK - a program-independent 
overlay linker to 32 levels for all MS 
languages. C86 and Lattice. $315 

MUiti iin~ - Mu llitasking PCDOS 265 
Pfinish • Profile by routine MSDOS 345 
Polylibrarian - lhorough MSDOS 95 
PolyMAKE PCDOS 95 
ZAP Cornmunicalfons-VT100. 
TEt< 40 10. full x:fer PCDOS 85 

DEBUGGERS 
Periscope Debugger - load after 
''bombs", symbolic, "Reset Box", 2 
Screen, own 16K. PCDOS $279 

Advanced Trace 86 Symbolic PCDOS 149 
Atron Debugger for LaHice PCOOS 395 
CODESMITH·66 ·debug PCDOS 129 
PFIX-88 Debugger MSDOS 169 
TRACE86 debugger ASM MSDOS 115 

Nole ANp11c-0s sub1l!t110 thaBge w1 lhou1 notice 
Jen11on Lh1sad Som. pric.es••e spoecoak 

Ask aboul COD ••d POs All lo•mai s avail.able 
UNIX 1sa 11ademar of Bell Labs 
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C·O·M·P·U·T·I·N·G 
A·T C·H·A·O·S l\11·A·N·O·R 

The West Coast 
Computer Faire 

Union Problems 

PC-Write 

Disk Maker I 

Multiple Cholce 

EM-it 

Color-400 

SR-1 2 

SuperKey 

PC-MATLAB 

Badges and Flowers 

Natural Link 

BY JERRY POURNELLE 

lem.i Pouniel/e fields a doctorate in 
IH!!CliOlotJ!I mrd Is o science·fictlo.tr 

writer wfio also eams a rom/ortable 
livi11g 111rili1ttJ 11tic«r computers 

iirese11t 011d {ulurt. 

T he floors aren't in. there are painters 
and carpenters everywhere. and 
we're working off folding banquet 

tables for fear that they'll drip paint on the 
furniture. The storeroom is filled with equip
ment and boxes full of incoming software. 
Chaos Manor lives up to its reputation . 
Withal. we·re upstairs at last. and it's 
wonderful. 

WEST COAST COMPUTER f AIRE 
On the last weekend of March. I drove up 
to San Francisco for the Tunth West Coast 
Computer Faire. My taxes were due. and I 
was behind in deadlines: if l hadn't agreed 
to be a speaker. I probably wouldn't have 
gone this year. 

Th is year the Faire was in the Moscone 
Center rather than Brooks Hall. Moscone is 
much larger than Brooks. so everything was 
on one floor. Even so. there was empty 
space. Of course. it wasn't as large as the 
198 3 Faire-the one that had Priority One 
and MicroPro out in the garbage area. and 
exhibits in the chair-storage room. other
wise known as the Black Hole of Calcutta
but it was about as big as last year. More 
important: the magic was still there. The 
Faire mixes hackers. publishers. vendors. 
dealers. and end users. and it is the only 
show where we all get together. I'm glad I 
went. and I liked it a lot-but I wonder if the 
Faire will survive. 

The problem wasn't the new Prentice-Hall 
management. There were more than I 00 
first-rate speakers and panelists. More im
portant. David Sudkin and his troops 
worked hard to give the smaller exhibitors
who are the real lifeblood of the Faire-a 
break. There were 60 minibooths. those 
postage-stamp-size affairs where many of 
the miracles we all take for granted now 
were introduced. When the smaller ex
hibitors had problems. David Sudkin paid 
attention. Alas. the problems were beyond 
his control. 

San Francisco is a much unionized city. 
Moscone Center is a dry-owned facility. and 

the city pol iticos have signed contracts giv
ing control of Moscone to the shop 
stewards. who miss no opportunity to 
gouge exhibitors no matter what their size 
or wealth . For example. all exhibit space 
must be carpeted. They'll rent you carpet 
at their prices. If you try to save money by 
bringing your own. you then have to pay for 
having it spread out for you-even if you lay 
it down yourself. Exhibitors weren't al lowed 
to assemble booths or carry equipment. 

This sort of thing was bad enough at 
Brooks Hall. but lim Warren was able to ca
jole and wheedle. There·s a different crowd 
at Moscone Center. one unwi lling to listen 
to reason. As an example: Barry Workman 
brought up a copy machine and unloaded 
it hlmself Every few minutes some guy 
stuck his head into the Workman booth and 
pointed to the copy machine. "You 'll pay for 
that:· he muttered. Other exhibitors who at
tempted to do any of their own work had 
similar harassments. 

It seems counterproductive to me. The 
small companies simply can't afford to pay 
hundreds of dollars for work they can do 
themselves. They don't make that much 
from the Faire in the first place. Many larger 
companies. who don't sell anything at the 
Faire but used to come to show the flag. 
have decided they've had enough and won't 
go to the Faire or indeed to any other show 
in San Francisco. Surely San Francisco didn't 
invest all that money in the Moscone Center 
just to drive conventions to San Jose? 

CHOCOLATE BRIBERY ... 
One reason I enjoy the Faire is the chance 
to meet old friends like Wa lt Bilofsky. It's a 
bit odd. Walt's Software Toolworks is actual
ly located no more than a mile from Chaos 
Manor. but the only time we see each other 
is at a Faire 400 miles north. 

As usual. Walt had a bewi ldering llne of 
CP/M. Zenith. and IBM PCompatib le soft· 
ware: chess players. text editors. C com
pilers. an operating-system enhancement 

(c.o11fi"uedl 
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Why I recommend 

Logitech's Modula-2 

Ingitech Modula-2™combines 
many of the best features of 
both Cand Pascal. My prod
uct Time Llne™contains over 
a million bytes of source 
code. It is fast and indisput
ably powerful. I estimate that 
it would have taken 20 to 50 
percent more time to develop 
in C, and would not be as 
reliable. I anticipate half the 
maintenance costs using 
I.ogitech Modula-2. Six years 
ago I was recommending C 
for serious programming. 
Today, I recommend Logitech 
Modula-2 . 

f urther comments: 

Acc~ tothe machine: Logilcch Modula-2give 
you d irect access 10 the hardware. 
Speed: Logitech Modula-2 compile to native 
machine code. 
Strong Typing: Catches many p rogramming 
e rrors that wo uld slip pas t a compiler. 
Modularity: le is very easy to insulate one part 
of a program from change in another. 
Debugging: logitcch provicks you with a ru n
time and a post-mortem debugger. Both arc 
symbolic,andshow ourcecodc, call chain, 
variables, modules, and raw memory. 
Overlays: Your main program can bring 
overlays into memory. Yo u do nm even have 
to decide in advance which overlays or thei r 
order. 
' 'ersion Control: The compiler, linker and 
loader all check that version ofmodul , pro
gram and overlay arc consi ' tent. 
Good Library : Includes modules for file 110, 
s tr ing handling, re, I nu mber math , 
operati ng syste m access, scree n and 
keyboard , and you can substitute your own. 

MOdufa·2 liOJD Lo&lrech Is me proven, profes
6kmlllysuppomdmuhccodea>mplleraodcross 
cC)lbpllcr ror W.X- and PC sysiems. For mon: 
IDlonDatioD, all Glrlllopher c.le at Loglrech, 
805 Yalerant Blvd., Redwood City, CA 94063. 
(41') S6,-985J. ID.liutope.call(oi1)(2l)77 4S45. 

~LOGITECH 

llJllia:b lilodllla•Z- lDgllcch, ll)C;; Time: Lln• 
8'"1cthmtqh SotlMR! COrpOr.atlon, VAX-Dlgllol 

radon. 
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called C/NIX that's said to give CP/M 
systems a UNIX-li ke capability. and 
too much other stuff to mention. He 
also sells The Original Chocolate Byte, 
which is a thick chunk of excellent 
chocolate shaped like a 5 !I.I -inch flop
py: it comes in a reusable plastic disk 
box and makes a pretty good gift. ex· 
cept that if you·re a chocolate addict 
like me. it won't last long enough to 
be given away. 

The Software Toolworks cata log is 
fu ll of good stuff at reasonable 
prices- none of it copy-protected
with a sensible copyright. "Copying 
this software or document for other 
than original purchaser's use is pro
hibited:· If you don·t have Walt's 
catalog, do yourself a favor and get 
one. 

MORE OLD FRIENDS 
Bob Wallace was at the Faire. Bob pio
neered the concept of sl1areware with 
his PC-Write text editor. It's a good 
editor. worth more than the 85 bucks 
he wants you to pay for it-especially 
now that he's added mail merge and 
some other features. Under the share
wa~e concept. you don't have to pay 
$85. though; you get PC-Write from 
Ouicksoft for 10 bucks. or you get a 
copy from a friend for free. If you like 
it. you send $75 to Ouicksoft and 
become a registered user. which en
titles you to a printed manua l. 
telephone support. and update infor
mation. It also entitles you to a com
mission if you give a copy to anyone 
who subsequently sends in the 
registration fee. 

The shareware concept seems to be 
working: Bob and his friends aren't 
getting rich, but they' re paying the 
rent and making enough to keep im
proving PC-Write. I wish them well. 

Another friend I seldom see except 
at the West Coast Computer Faire is 
Bruce Tonkin, who writes the most 
amazing programs in compiled 
BASIC. His MyWord! is a really neat 
text editor and word processor with 
features like list sorting and calculat
ing that you won't find in some of the 
really expensive programs. He's con
stantly adding to MyWord!'s capabili
ties. and it will run on quite a few 

machines. including just about all the 
PCompatibles. He does other stuff. 
too. all at superlow prices. 

Bruce shared exhibit space with 
Barry Workman. who bundles some 
of Tonkin·s best programs into a set 
called The Software Essentials. In fact. 
Workman·s booth did yeoman ser
vice: in addition to their own stuff (in
cluding WRITE, the CP/M text editor 
I'm using to write this). they had dem· 
onstrations of Disk Maker I from New 
Generation Systems. a system that will 
transform disks from just about any 
format to any other (we have one and 
we love it). Mycroft Laboratories. 
whose MITE communications pro
grams have kept me in touch with he 
world these past several years. also 
gave demonstrations. Whi le you're 
writing for catalogs. get Workman's. 

Disk Maker r works so well that I 
seldom get a chance to review any 
other product. However. the chaps at 
Berkeley Software have added an
other dozen or so formats to what 
their XenoCopy software can handle. 
and wh ile I haven't used it myself. 
people I trust swear by their stuff. Jf 
you have data-transformation prob
lems-and who doesn't?-you might 
want to write for Berkeley's data 
sheets. 

A QUICK RUN-THROUGH 
The problem with writing about the 
Faire is that there·s too much to cover. 
I used to do a separate article about 
the Faire and still felt there wasn't 
enough room. That leaves me two 
choices: I can try to cover a few things 
well. or I can follow my instincts and 
say fewer words about more stuff. I've 
opted for the latter. Do understand 
the ground rules for show reports: I 
can describe what I've seen. but I 
make no guarantees. I think I can 
usually tell if I'm being fed a line. and 
I certainly won't favorably mention 
anything I have some reason to 
believe is flawed: but my opinions re
main tentat ive about anything that 
hasn't been put through the wringer 
here at Chaos Manor. With that warn
ing. we can get on with it. 

One thing I have no trouble recom
1co111inucd'J 
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mending is Rachel Holmen·s Truly Por
table (POB 2916. Oakland. CA 94609), 
which is an excellent 16-page newslet
ter about lapboard computers. It 
comes out I 0 times a year. and a sub
scription is $16. Anyone interested in 
lapboard machines-and especially 
anyone contemplating buying one
will find Truly Portable worth the invest

ment; it has product information. 
reviews. programs. letters from users, 
and lots more. 

I can also recommend Carl Landau's 
Computer Lilnguage magazine ( 131 lbwn
send St.. San Francisco. CA 94107) for 
anyone interested in what's going on 
in the language world. This has 
become an important magazine for 

---------------------------------. 

hackers. and anyone seriously thin k
ing about professional work in com
puter programming-or who wants to 
know what hackers are reading-will 
find it valuable. I'm not sure precise
ly how it happened. but Computer lan
guage was partly designed on my 
kitchen table; my son Alex is a friend 
of the founders. Neither of us has any 
special relationship (or financial in 
terest) with the magazine; I just find 
it interesting to read. 

An award for sheer persistence 
should go to Ken Snapp of Beta Tuols 
Systems. He has been sending me his 
BASIC Development System for six 
months: l must have received a dozen 
copies. This time he handed me one 
in person. 

The BASIC Development System is 
a set of tools to use when writing pro
grams in BASIC for PCompatibles. 
(Due to the way IBM implemented 
BASICA, there are separate versions 
of the BASIC Development System for 
PCs and PCompatibles. Note also that 
you must have your own copy of 
BASICA or CW-BASIC) 

This looks like something I'll use; the 
manual seems clear enough, and the 
features-cross-referencing. trace. 
dynamic dumps of variable values. 
selective renumbering. and compres
sion/expansion-certainly ought to 
make it easier to write BASIC pro
grams. Indeed. I have a good bit of 
BASIC programming to do (I have to 
work on Mrs. Pournelle·s reading pro
gram): alas. what with the reconstruc
tion of Chaos Manor. I haven't written 
a line of BASIC (or any other kind of 
code) for months. which is why I've 
done no more with the BASIC Devel
opment System than look at the 
manual I'd be astonished if it didn't 
work as claimed. though: why in the 
world would anyone so persistently 
work at getting me to try something 
that wasn't pretty well debugged? 
Anyway. I'll know soon enough: Mrs. 
Pournelle is increasingly impatient to 
have her program finished. 

POOR MAN'S TOPVIEW 
Jason Loveman. who left Digi tal 
Research to found a company called 

(CO"li1med) 
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DIESIMPLEAPPROACH 

ISDIESYMBOLAPPROACH. 


BASIC FORTRAN POCKET APL 
A program lO calculate averages .. . just shrnnk from seven lines . . . to one. 

INTRODUCING POCKET APE: 
Pocket APL, a new PLUS*WARE"' product, 

symbolizes a whole new way to solve problems. 
Faster than Fortran. Simpler than Basic. And at a 
cost much less than Cobol and many other pro
gramming languages. Its use of symbols makes it 
concise and efficient- powerful and productive. 

WORKING IN SHORTHAND= 
WORKING FASTER, SMARTER. 

Pocket APL allows you to shrink 

to switch back and forth between programs or from 
your hand-held calculator to the computer. 

And the symbols? Simple. You '11 leam them fast. 
T hey '11 become as second narure to you as + , - , 
x , and ...;- . Once you start using them, you '11 be 
programming four to 10 times faster than with 
conventional languages. And as your needs grow, 
you can easily upgrade to STSC's APL*PLU /PC 

System for even more fearures- like 
communications and graphics. 
POCKET APL COSTS 

the length of your programs. Because MUCH < YOU'D EXPECT. 
just a few symbols say what takes lines Pocket APL makes programming 
and lines to say in other programming easy. And priced at just $95 , it's easy 
languages. So Pocket APL cuts the on the budget, too. It works with IBM 
drudgery and need for tedious sub PC's and compatibles and requires 
routines and long lists ofcommands. only 128 K. So ifproblem-solving is 

taking up too much ofyour time, the GET FLEXIBILITY > 
answer i symbol. Pocket APL. 


Pocket APL is a complete APL 

WITH CANNED SOFTWARE. 

To order, or for more information, 
implementation with enhancements call 800-592-0050. In Maryland, call 
like online HELP, windowing, report (301) 984-5123. 
formatting, dual file system, and Or write STSC, Inc. , 2115 East 
debugging aids. It's also a powerful Jefferson St., Rockville, MD 20852. 
online calculator. So you don,t have All major credit cards accepted. 

Problem-solving at the speed of thought. 


S9ec Pocke t APL uses a soft cha rac te1 se t for computers with tBM·compat lble graphics boa1d or color monitor. keywords for computers with monochrome. Optional . 
I I ;;a characl er generating ROM can be ordered for IBM PC monochromes or Horcules monochrome boards. 

A t.>n111 c,.,.,.,. PLUS * WARE and Pocket APL are trademarks of STSC, Inc. APL *PLUS Is a service ma rk and t rademar k or STSC, lnc .• mgls tered in the U.S. Paten l and Trademark 
Office and in o th er coun1ries. 
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W ith Network Revelation: youre 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. 

REVELATIO co-exists with 
MS-DOS~ So you can transport Lotus 
1-2-3;"' Multiplan®or other data from 

PC to PC-using popular routes like 
Novell, Ethernet or 3 Com!M You can 
even evolve fil~s from primitive, 
single-user databases into a powerful 
Rev application. 

Encounter the future of disbibuted 
data processing today. Revelation costs 
just $950.00:t' Network Revelation 
struts at only $1495.00*for a complete 
four-user system. So call us and we'll 
anange for an unforgettable demon
stration with a Cosmos rep in your area. 

MS "' a11d M11//i/J/m1 of Microsoft Corporation. 
J.2.3 •• ofLotus Deve/op111e11t Corporaliou. 3Com"' 
of3Com Corporatio11. 

•suggested U.S. /isl p.rice. 

COSMOS"Cosmos, Inc., 19530 Pacific Highway S. Seattle, WA 98188, 206-824-9942 
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Awesome Technology (yeah. I know), 
brought around a PC-DOS program 
called Multiple Choice. also billed as 
Poor Man·s TopView. Th is program 
makes three computers out of your 
PC or PCompatible. That is. you run 
the program. It puts 4K bytes of code 
up in high memory. Now you enter 
Control l. Control 2. or Control 3. and 
you 're in job I. 2. or 3. It works in
visibly. and we've run it with the IBM 
PC with the Orchid PCturbo 186 
board. as well as with the Zenith Z-150 
and Z-160 PClones. It's compatible 
with SideKick. I've got it here at Chaos 
Manor (I'm running it now on the 
Z-160). and it works fine. For $64 you 
can have WordStar. DOS. and Lotus 
1-2-3 running all at the same time 
(with SideKick in the background 
already yet). Who needs Symphony? 
Recommended. 

VET ANOTHER EMACS 

Another minibooth featured EM-it. 


M2SDS 


TURBO PASCA[" 

Now that there' the Modula-2 Software Development System (M2SDS) , l\ubo Pascal i 
all washed up. But you're not. Because Modula-2 is like Pascal. So you can launch into 
greater programming efficiency head-first. It's an easy-to-learn language. In an easy
to-use system. At a price that's easy to swallow. Ju t $80.88. join the new wave of 
programming efficiency. Order today. 

INTERFACE1-800-922-9049 (111 Texa~·. ml/ 7131523-8422.) 

CIX'Clts, MasterCard. \1,'"4. A11wrica11 E\f11"1\~ r1c~ed Shipph1g & &111· TECHNOLOGIES 
dli11g 11()/ l11dutk'<l /11 'far11sadd :t11/es fl/,\'. /11/rma/ '/orders add $30. 3336 Rlcbmo1ul A1 I.'., Suite 200 
7J1rbo Pt1sr:al is a tmdm1t1rk ufBorl1111d /11/et11ttlio11t1l 11011S1011, 'lexns 77()<)8 

an EMACS im itator. EMACS is the 
macro editor written at MIT by 
Richard M. Stallman (otherwise 
known as RMS) . EMACS was one of 
the very first full-screen editors in 
existence. I recall several long
distance debates (I have an account 
on one of MIT's large computers) with 
RMS over the virtues of EMACS ver
sus Electric Pencil. which was the 
editor I was using at the time. The 
debates were futile. of course: Pencil 
and WRITE (derived from Pencil) were 
much better editors for creative 
writing. but EMACS was far and away 
better for programm ing. and indeed 
it became a bit of a legend among 
hackers. 

Stallman. who believes software 
ought to be available to everyone. put 
EMACS in the public domain instead 
of getting rich from it The chaps at 
Sayansi have implemented it for 
PCompatibles and sell their version 
for $49.95. a reasonable price. Need
less to say. it's not copy-protected. It's 
also not full EMACS. One of the main 
features of EMACS is its extensibility: 
you can add nearly any feature you 
might want from right inside the 
editor. EM-it can' t do that. but it does 

[co"tinued) 

1IBM AT THE OFFICE 
APPLE AT HOME 

NO PROBLEM! 

A " Wire less file transfer" package for the I BM PC to Ap ple 11 
and back . APPLE TURNOVER '" is a f irmware board "which 
f its in to any slot in the IBM PC and so me co mpatib les. NO 
modems, NO serial li nks, NO hass les, NO problems . APPLE 
TURNOVERT" wi ll format App le CP/M and Apple DOS 3.3 
disks. Leave your IBM and Apple co mputers where they are. 
Simply bring your Apple disk to work an d transferyour fil e to 
a PC- DOS disk. A l lows for mod if icat ions to text an d data 
f i les. It's a simple. inexpensive, high performance alternat ive 
to co mp licated serial links and modems. 

" NEW!" APPLE TURNOVER™ vers ion 2.0 w ill read , write 
and forma t PRO-DOS and Apple P-System Too. 

See your dea ler or call 
for info rmation : 

(213) 938-0857 

Innovation in m icrocompuler products 6022 W. Pico Bl~d ., Los An gele • CA 90035 
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You would think when IBM needs 
EPROM Programmers they would choose 
the best and the most expensive. 

They don't. They only choose the best. 
GTEK. 


MODEL 7956 (w/ RS-232 option) .... . $1099 
MODEL 7956 (stand alone) ..... . . •.• $ 979 

GTEK's outstanding Gang Programmer with 
intelligent algorithm can copy 8 EPROMS at a 
lime! Use the 7956 in a production environ· 
men1 when you need 10 program a large num
ber ol chips. Programs all popular chips through 
the 27512 EPROMS; supports CMOS EPAOMS 
through the 27C256: suppor1s EEPAOMS 
through the X2864A: supports Intel's 2764A & 
27128A chips. The 7956 wil l also program 
single ch ip processors. 

MODEL 7324 ....... . .. ...... . ..... $1 499 

The 7324 has a bullt-ln compiler. It programs 

all MMI . National and Tl 20 & 24 pin PALS. It 
has non-volatile memory and operates stand
alone or via RS-232 . 

MODEL 7228 . . .. ..... ..... . .. .. . . . $ 599 

GTEK 's 7228 has all the lealures of the 

7128. plus Intelligent Programming Algorithms! 
It supports lhe newest devices available through 
512K bils. The 7228 programs 6 limes as fast 
as standard algorithms. It programs the 2764 in 
one minute! Supporls CMOS EPROMS through 
the 27C256; supports EEPROMS through the 
X2864A; supports Intel's 2764A & 27 128A chips. 
Supports Teklronics . Intel , Motorola and other 
formats. 

MODEL 7128 .. .. .. . . .. .. . .. . .. . .. . $ 429 

The 7128 has th e highest perlormance-to

cost·ratio of any unit. It supports the newest 
devices available through 256Kbits. 

MODEL 7322 . •. ......... . . . ......... . .. . ..... ........... • ..........•.....•.. , S1249 
Same as Model 7324 but operates only via RS-232. 

MODEL 7316 .... ... .. . .. ....... _... ... . _. . _... _. . _.. . .. .... • .. • . , . . ........ . S 749 
This PAL PROGRAMMER programs Series 20 PALS. ll has a built-in PALASM compiler. 

MODEL 7283 ...........•.. ..................... . .. . . .. . .. .. .. . ....... ... . ... $11 99 
This B l-POLAR PROM PROGRAMMER programs all popu lar Bl -POLAR PROMS. 11 operates 

stand-alone (!or produclion) or RS-232 (for development) . 
MODEL 705 ...... .... .. . . .. ... .... .. .. . .......................... . ... , ..... - . S 299 

68705V3, R3, P3 PROGRAMMER. 

EPROM, PROM & PAL 


PROGRAMMERS 
- These features are standard trom GTEK 

Compatible with all RS-232 serial interlace ports • Auto select baud rate • With or without 
hand-shaking • Bidirectional Xon/Xolf • CTS/DTA supported • Read pin compatible ROMS • No 
personality modu les • Intel , Motorola, MCS86 HeK formats • Spl it facility for 16 bit data paths • 
Read program, lormatted list commands • Interrupt driven - program and verity real time whi le 
sending data • Program single byte block or whole EPROM • Intel ligent diagnostics discern bad 
and/or 1.merased EPAOM • Verily erasure and compare commands • Busy light • Complete with 
Textool zero insertion lorce socket and in tegral 120 VAC power [240 VAC/ 50Hz available) • 

UTILITY PACKAGES 
GTEK's PGX Uti lity Packages will allow you to specify a range of addresses to send to lhe 

programmer. verify erasure and/or set the EPROM type. The PGX Utility Package includes 
GHEX, a utility used to generate an Intel HEX fi le. 

PALX Util ity Package - for use with GTEK's Pat Programmers- allows transler cl PALASM " 
source file or ASCII HEX object code file. 

Both utility packages are available for CPM.' MS-DOS.' PC-DOS; ISIS ' and TRSDOS' 
operating systems. Cal l for pricing . 

CROSS ASSEMBLERS 
These assemblers are available to handle the 8748, 8751 . ZS, 6502. 68X and other microprocessors. 

They are available for CPM and MS·DOS computers. When ordering. please specify processor 
and computer types. 

ACCESSORIES 
Model 7128·L1 ,L2. L2A Erasers . . .......... DE4 S80: PE14T $129 


(OEM Quantity) $259. C25 $349: C50 5599 
Model 7128· 24 . . . . . ... .. .. . .... S329. U/V Eraser DE-4 . . . . . . . . . . . ... s 80. 
Cross Ass.em biers CPM-80 ..... S200. RS-232 Cables .. .. ....... . . .. . ..... s 30. 

MS DOS: CPM 66 . .. 5250. 8751 Adapter .. _............... . _ .. S174. 

8755 Adapter . . ... ..... __ . __ ...... _ S135. 

PGX Util iti es 48 Family Adapter ....... , ..... ... .. $ 98. 


"All you CPM people 
who wanted to move 

to IBM, but couldn't ... 
now you can - and 

bring your CPM 
software with you!" 

From GTEK, the 
leader in devel 
opment hardware 
and software, 
co mes the 
CPM user's 
dream. 

The ma
jority of ad
vances being 

made in the ~~~i~lil~ computer 

industry today are being 

made for PC-DOS and MS-DOS machines. 


If you are a CPM user who wanted to 
convert .to these operating systems but didn't 
because you had to abandon or rewrite your 
CPM programs, now you can make your 
move without losing or rewriting a single 
program] 

The dream from GTEK is a package that 
makes your PC-DOS (IBM PC, XT. AT) or 
MS-DOS (IBM clones like COMPAQ. Leading 
Edge, Televideo) machines think they're being 
run by an 8080 or Z80 microprocessor 
with CPM! 

The GTEK pack If you've been using 
age contains a CPM on any of these 

machines you can nowCPEmulator™ and move 10 PC-DOS or 
CPM Conversion MS-DOS operating 

systems.Utility that allows 
Kaypro • Osborne • Heaih/you to read and Zenith • Radio Shack • 

write popular CPM Epson • DEC • IBM • lor
row • XC'f'llx • HP • Sanyo

disk formats such • lnlertec • Cromenco • 
1ele~ideo • Compupro.as Kaypro and 

Osborne. 
How easy is it to use? Two steps. ( 1) Use 

the Conversion Utility to copy the CPM 
program to an MS-DOS or PC-DOS diskette. 
(2) Use the Bind Uti li ty to attach the 
CPEmulator to your program. And that's it. 
It's ready to run. 

You won't see any difference when you 
run the CPM program! ow all the work you 
did in CPM is still valuable when you change 
to your PC-DOS or MS-DOS machine. 

And here's the happy ending to the dream. 
The CPEmulator is just $199. 

Call GTEK 's CPM Hotline .. . 
1-601-467-901 9PALX .. ......••••••••••r Development Hardware/Software 

P.O . Box 289, Waveland, MS 39576 
601/467-8048; te lex 315-81 4 (GTEK UD) 
,INC. 

GTEK, PAL,ASM, CPM. MS-DOS. PC-DOS. lSIS. TRSDOS. & CPEmulator are registered trademarks. 
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have some impressive macro capabil
ities. I saw it run on a PCompatible. 
and it looked very EMACS-like to me. 

FORMIT from Emerald City Soft
ware is a text-formatting program that 
works something like WRITE does. 
That is: WordStar. and many other text 
editors. print on a "what you see is 
what you get" basis. This is fine for 
letters but not so hot for complex 
documents-and a decided nuisance 
for very simple things like manu 
scripts. WRITE has a number of "dor· 
commands (the command is given by 
starting a new line with a period. 
something you never do in ordinary 
Englishl that tell the program what I 
want done with the line. For example . 
. ce3 means center the next three 
lines. . pw65 means make the lines 65 
characters wide (on average if we're 
doing right justification). etc. 

FORMIT works the same way. It has 
a rich command structure and works 
with Epson dot-matrix printers. The 
authors claim they're continually add
ing other printers it will work with and 
that they're at work on "full. font-level 
support for all smart printers:· 

FORMJT is freeware; that is. you can 
have a copy free (it's available on 
bulletin boards. or by sending a for
matted disk with return postage to the 
authors. or from anyone who has a 
copy). but you·re expected to pay SI 5 
if you use it. Fair warning: FORMIT is 
intended for users willing to pay at
tention and do a bit of experimenting. 
The manual (which is on disk-you 
print it out yoursel~ is complete 
enough. but the nature of the pro
gram requires you to do a bit of think
ing. FORMJT requires an IBM PC or 
a generic MS-DOS machine with at 
least l 28K bytes. Recommended for 
those who don't have a tex t format
ter: it's sure easier to use this than to 
go through a document making 
changes. 

CHECKS AND BALANCES 
My friend and col league Dav id 
Gerrald was at the Faire. but I didn't 
see much of him. He did hand me a 
copy of a program called Checks and 
Balances. which was written by a 

lronli"'ml) 

M2SDS 


TURBO PASCAl" 
ow that there·s the Modula-2 Software Development Syst:em(M2SDS),Turbo Pascal 

has been grounded. Becau e lodula-2 is the language that lets programming efficiency 
soar 10 new heights. You know Pascal. So you can take off and use Modula-2 right 
away. It's an easy-to- learn language. l n an easy-to-usesystem. Priced at a low $80.88. 
Send your programming efficiency flying. Order today. 

INTERFACE1-800-922-9049 (111 71?.ms, et1ll 7131523-8422.) 

Chixl:s. . 1/tJJ!t>rCard. 17.R Amer/ran Express f/CJ.'f:fJll!ll Sliippiug & lx111- TECHNOLOGIES 
flli11g 11ol i11cluded hr 'le.ms atldsales Jar. h11er1111t'I order.1 (l(f(/ $30. 3336 Rlcb111011d tlvr.. uile 200 

711rbo l'asct1! i.s 111mde111r1rb ofBarla11d /11/ernt1lio11nl. Nous/011, Ti!.WIS77098 

Computers For The Blind 

Talking computers give blind and visually impaired 
people access to electronic information. The question 
is how and how much? 

The answers can be found in "The Second Beginner's 
Guide to Personal Computers for the Blind and Vis·u
ally Impaired" published by the National Braille Press. 
This comprehensive book contains a Buyer's Guide 
to talking microcomputers and large print display 
processors. More importantly it includes reviews, 
written by blind users, of software that works with 
speech. 

Send orders to: 

National Braille Press Inc., 88 St. Stephen Street 
Boston, MA 02115, (617} 266-6160 

NBP is a oonprofit braille priming and publishing house. 
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XEROX 


Store this in 
your memory: 
buy two packs
of Xerox Floppy
Diskettes 
andgetone
pack free. 

It~ true. When you buy two packs of our new 3Ih" 
micro diskette or elected 5',4" di kettes, you'll receive 
an additional pack absolutely free.*It's our way of intro
ducing you to our superior new floppies. 

'fry them out on your IBM-PC, PC-AT, Macinto h, 
Compaq, AT&T, ITT, OLivetti, HP or on our own PC's 
and word processors. You'll see how superior they are, 
both in quaLity and performance. And they're packed in a 
durable library case as well. 

To get your free diskettes (or for more information) 
imply caU 1-800-822-2200 Dept 20 and order any of the 

item pecified below: 
D 11R66003: 5W1 double-sided/double density disk

ettes (10 per pack) for your IBM-PC or IBM
compatible PC 

0 8R2467: 5W' high den ity 
diskettes (10 per pack) for your 
fBM-AT 

0 8R2466: 3Ih" single-sided micro diskette 
(5 per pack) for your Apple Macintosh 

This offer end December 31 1985 and i limited to 
five free packs per customer. 

So remember,call 1-800-822-2200 Dept. 20 and order 
your free diskettes today. That' a pretty memorable offer! 

'Your free pack will be of comparnblc or lcsscr ,tluc than the two you pun::h:1:ic. 
XERO~ is a trndcmark of XEROX CORPORATION. 
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friend of his. As the name implies. it 
gives checkbook balances; but it does 
a lot more than that. Indeed. it seems 
to be a pretty fair accounting pro
gram. It has room for 64 categories 
of income or expense entries: things 
like " Income from books·· or "Utili
ties: · Each of these would then be a 
ledger page. Alas. I have more than 
22 5 pages in my chart of accounts. so 
I'm not too likely to have a use for it: 
but someone with simpler re
quirements would probably like it. I 
guarantee this program is easier to set. 
up than my accounting program is. 

REAL BARGAINS 
A few readers have sent letters 
wondering why I mention Workman 
and Associates as often as l do. lt"s 
simple enough. and it has nothing to 
do with friendship. They put out real 
bargains. As an example: Disk One in 
the new PC version of the Software 
Anthology Series. This disk ls crammed 
with routines to defeat copy protec
tion. recover lost data. set up specia l 
batch files. and generally make life 
simpler for PC-DOS and MS-DOS 
users. Some of the software is free
ware for which Workman has bought 
an unlimited-distribution license. 
Some is public-domain stuff gathered 
from bulletin boards and users 
groups. It would take a while to 
assemble this much software. and if 
you were doing it yourself. you'd stil l 
have to figure out what works and 
what doesn't. As with Workman's 
CP/M Software Anthology disks. there 
are several programs each worth 
more than he charges for the disk: I 
know. because I use the stuff al l the 
time. 

WONDERFUL WORLD OF COLOR 
There was a t ime when the West 
Coast Computer Faire was the place 
to announce new hardware. I recall 
startling new stuff introduced at the 
Faire by CompuPro (now Viasyn). 
Sage (now Stride). Osborne (now 
recovering from Chapter 11 ). Fortune 
32 (now-oh. well) . and others. There 
wasn't anything like that this year (or 
if so I missed it) . There was. however. 

(cc11llHued) 

M2SDS 


TURBO PASCAL'M 
Programming efficiencv~ The ~lodu la - . Software Development System (~12SUS) leaves 
1\1rbo Pa cal in the dust Even the learning curve won't slow :·ou down. Becau e the 
language is like Pascal. Only belier. M2SIJS has a price that '· tough to beat. too. ju t 
SS0.88. Pick up your programming speed.Order today. 

INTERFACE1-800-922-90 9 011 71,xm'. ml/ U/523-H./22.J 

Cht-t.11.1'. .l/11.<1e1t.i1nl. \lid . .i111ericm1 f~'if"~~ 11m'{J/e1/. Shiftf!illJ.! (· bt111 · TECHNOLOGIES 
tlliu>: //(// iHdmlcvl In 71:111.< "'Id .~1/,~· 111.1'. /11/,,1·1111/ '/ 11nl1•r:< <11/d .Ufl. J.1.'16 Ricb111011d tlm . .\'11il~ .100 
T/1r/J1J l'tt-ntl ~"a lmrl.'11111rl! •!f/lm'fl/111( /11/1•mt1/M111I 1/1111>1011. WXIL< ';7f1')8 

Best 
Wester'! 

"World's largest chain of Independently owned and operated hotels. motor Inns.and resons.. 
0 1985 Bes1 w.....,, lnU!mallonal 

AUGUST 1985 • BYTE lOl 





CHAOS MANOR 


a lot of stuff that was new to me. 
The most impressive was a com

bination : the Sigma Designs Color
400 PC graphics board and the SR-12 
color monitor by Princeton Graphics. 
The SR- I 2 has 640- by 400-pixel res
olution that's steady as a rock: and 
the Color-400 board drops invisibly 
into the PC to give monochrome 
quality to color software. I stood there 
and stared: text is as crisp and steady 
as if painted on the screen. good 
enough to write with hour after hour. 

rve arranged to get both the SR-12 
and the Color-400. The SR-12 gets 
hooked up to a video switch so we 
can compare the Color-400 to our 
new CompuPro PC Video board that 
goes in our big CompuPro S-100 
80286/ZBO system. Princeton also has 
the MAX-12. a crisp amber-screen 
monitor that knows whether it's being 
fed inpu t from a PC monochrome or 
PC color board and adjusts accord
ingly. and other impressive monitors 
I hadn't seen before. I'm told by peo
ple I respect a lot that Princeton 
Graphics has long had the reputation 
for being among the very best in its 
field. and they're astonished I didn't 
know that which just goes to show 
. . . or something. l can plead that 
because I wear bifocals r tend to 
prefer 15-inch monitors. but in fact irs 
plain that neither I nor anyone else 
can keep up with this wonderful 
kaleidoscope we call the micro revolu
tion. 

BORLAND'S SUPERKEY 
The saga of Philippe Kahn's Borland 
International is a graphic illustration 
of the plus side of the history of the 
micro revolu tion. 1\vo years ago 
Borland wasn't at the Faire at all. Last 
year they hurriedly put together an 
exhibit. This year they had as lar€e a 
presence as anyone except IBM and 
AT&T. 

Borland introduced SuperKey. their 
new keyboard macro package that 
does just about everything my former 
favorite. Magic Keyboard. did. plus a 
bit more. 1·11 miss Magic Keyboard·s 
toggle to PC graphics characters. but 
SuperKey is more versatile-and of 
course it's guaranteed to work with 
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the indispensable SideKick. I don't 
run many PC programs that won't 
work with SideKick. 

Borland now has Turbo Pascal 3.0. 
a distinct improvement on the already 
impressive version 2. I particularly like 
Borland's new licensing agreement: 
treat the software like a book. which 
is to say. make all the copies you want 
but don't have more than one copy 
in use at any given time. This seems 
quite fair to me. 

The Turbo manual isn't quite good 
enough to learn Pascal with no other 
aid. but it's close. There are lots of ex
amples. and the whole thing is writ
ten in good English. Turbo Pascal has 
got to be the best value in languages 
on the market today-and Borland In
ternational. by delivering excellent 
products at reasonable costs. is 
leading the software industry where 
it has to go. 

l've said this before. ln my judg
ment. the $500 program is a dinosaur. 
One reason for this is Borland: Turbo 
Pascal is more than just a good pro
gram at a low cost. It's also a [ow-cost. 
well-conceived programming lan
guage making it possible for lots of 
people to produce good programs. 

LAPLACE 
One example: La Place. by P. L. Hagel
stein. is a program written in Turbo 
Pascal. 1rs hardly a slick item: it took 
me five minutes of hard work to find 
the name and address of the pub
lisher! It's nowhere given on the in
struction sheets and given in only one 
place in the program display. 

LaPlace is a program for calculating 
and displaying potential fields. lb 
quote its manual: "L.aPlace solves the 
Laplace. Poisson. and inhomogene
ous Poisson equations in 2-D through 
numerical finite element methods. 
The matrix equations resulting from 
the finite element analysis are solved 
using the fast incomplete Cholesky 
conjugate gradient technique. which 
allows problems with 1000 nodes to 
be solved in less than 10 minutes:· 

That's specialized stuff. I doubt any 
commercial software house would de
velop something like that-but it's the 

(conti~ued) 

SAVE 

MONEY 


with Flexforms. 
Flexforms are pre-wrilfen, ready to use controets. 
agN.'emems and leuers dulgned to save your conrpofl)' 
lime and money. Flexform.s work wilh any ""Ord pro
eessor. You literal/)' "fill In the blo11ks" and create 
customized, professional and lt!gall)'·bindlng dM11
me111.r for every situation. 

Each of the forms eon be quickly toilori'd to s11i1 
yo11r Individual needs wi1ho11t wading through rorifus.
i11g nron"als. 

Fltxforms help protl!CI yo<1r legal rig/Its. avoid fax 
problems, d,-amatically improve efficiency, increase 
prof/rs ond eliminate costly mlmnderstandingl. 

Fo11r Popular Suies: 

BUSINESS 

Ideal for txpandlf!I busiffusts: 


Employee AgreemenfS & Lelfers, Credif & Coflection 

Let1ers, Subcontractor Agreemems. Lease Forms & 

Amtndmenrs, Buying & Selling Forms, Credit Forms 

& Applleat/ons. (iuaranr/es. Lean & Debi Notlce3 & 

l..el/ers. Assignments & Transfers, A//idal'ifs & 

NOllces, Promissory Notes & BJ mord 


REAL ESTATE 

D•signi!d for invts:tors, d•o,./opus, and propuly 
man111us: 

Residential & Commercial Forms. Purchase & Sales 
Forms, Broker & Age111 Contracts & Forms, Partner· 
ship Agreements. Rental Forms, leose Forms, Tenon· 
cy AgreemMI! & App/leatlorrs. 11/egol Drtoi11tr 
Forms, Loan Agreements, Finondng Agreemer~Js, £-.:· 
change Forms & Contracts, Disclaimers & Dis· 
closures, Contractor Agruments and 75 more! 

CORPORATE 

£.xcttds Stolt ond Ftdtral Corporate /,aw requlrt
mLnts: 

Articles of /ncorporarion. Shareholder & Direeror 
Meeting Minutes, Corporate By -Laws, By-Law 
Amendments, Shareholder & Direetor Resolution<. 
Merger Resolutions. Compensation Resolurions, Divi
dend Resolutions. Loan Resolutions, Fringe Benefir 
R~ol11rlons. Employee Benefit Reso/Wions and 86 
more! 

PERSONNEL 

Crtated for growln.g organl:atlons: 


Pr!rsonnl!I Policy Manual. Employee Safet)' Mamiol, 

Emplo)'ment Agreements & Applications, Secret:)' & 

Invention Forms. Conjidentiolity Agrtemems, Non

Compere Agreements, 15 Job Descriptions. Com;ul· 

tunt Agreements, Agency Agre~ments. Personnel Ler

tcrs, Pr!r/ormance Re•iews and 15 1'1ore! 

Fle.{fomrs have bun ptepored under legal counsel. 

Un/lite forms written by lawyers for la"'>'•rs, rhey are 

r:ondse and eo1y fD r.mdtrstand wi1hou1 needfe:ss legal~ 
ese. Available in IBM a"d App/I! dl<k fomrars. 
&rch urles only 

$49.95 

(plus $5 shipping), includes hard copy. All 
four for $175 and we pay the shipping! Visa 
and Mas1ercard accep1ed. Inquiry H 

Atkins Associates 
P.O. Box 781 • Santa Cruz, CA 95061 

(408) 426-7638 
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• PLUS • PLUS • PLUS • PLUS • PLUS • PLUS • PLUS • PLUS • 

PRODUCE STUDIO-QUALITY 

TRUE-COLOR PICTURES ON YOUR PC 


Now you can create and edit studio
quality pictures on your IBM* PC or 
compatible computer with the 
IMiGIT PLUS 'M color system. 
Anything a video camera can see 
people, products, scenery and 
artwork - can be computerized in 
256 colors using the IMiGIT PLUS 
color system. Pictures are captured 
and displayed in their original " true 
color" so you do not have to spend 
hours recoloring to attain a " real-lite 
look". Images can be enhanced with 
text, line art and other graphics for 
business presentations, art studio, 
education, engineering, architecture 
and television applications. 

Professional Quality 
Special Effects 
Pictures are captured at a resolution 
of 512 x 512 x 256 colors selectable 
from a 16 million color pallette. 
Captured images can be modified 
with editing tools such as: multi-font 
annotation, line and freehand 
drawing, filled and unfilled boxes and 

circles, texturing, color fill , curve 
fi tting and rubberstamping. A cut and 
paste feature allows "cut art", 
previously saved to disk as picture 
sections, to be recalled and 
overlayed on the display. This editing 
sophistication lets you create 
complex graphics as well as 
dramatic and illusionary special 
effects. 

Designed for the User 
The IMiGIT PLUS color system is 
easy-to-use and versatile. 
Completely icon-driven, you can 
quickly learn to master the powerful 
editing tools. Also, you can select the 
various editing commands using the 
keyboard, popular mouse devices or 
digitizing tablets. Captured color 
pictures can be displayed for editing, 
saved and retrieved from disk, 
printed, and recorded on 35mm 
slides for professional presentations. 

CHORUS 


IMiGIT PLUS is avai lable as a 
hardware/software combination, an 
add-on system, and as a complete 
IBM AT graphic workstation. The 
software and PC-EYE color capture 
board are priced at $1,295. The 
IMiGIT PLUS system includes a color 
camera, RGB monitor, graphics 
adapter, software/hardware package 
with expansion chassis priced at 
$9,500. The workstation is priced at 
$18,000 and includes an IBM AT with 
20MB disk, IMiGIT PLUS software, 
PC-EYE"' capture board, 
Colorverter™, graphics display card, 
digitizing tablet, color camera / 
accessories, and a high reso lution 
RGB analog monitor. 

For more information on IMiGIT 
PLUS or our other imaging products 
for applications in data base 
management, communications and 
image capture, please write or call 
1-800-0CHORUS or 603-424-2900. 
Inquiry 53 

TM: IMiGIT PLUS, Colorvener and PC-EYE are trade
marks of Chorus Data Systems, Inc. 

•:IBM is a trademark of lnlemational Business 
Machines 

Chorus Data Systems, Inc., 6 Continental Blvd., P.O. Box 370, Merrimack, New Hampshire 03054 
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kind of thing that if you need it. you rve found matrix math boch inter things about small computers is that 
need it bad. I intend to use LaPlace esting and useful since my days at the they make it simple. Anyone wanting 
to play about with gravitational fields University of Washington . when Paul to understand the world would be 
made complicated by the presence of Horst taught us to apply matrix better off for mucking about with this 
small black holes. I expect a more algebra to such problems as grade program: and of course every math 
conventional use would be in fluid prediction. Matrices are very power teacher. at any level. ought to have it. 
dynamics or electrostatics. ful tools: the only problem is the hor Alas. there are two problems. First. 

Obviously I'm not competent to say rendous amount of arithmetical cal PC-MATLAB is copy-protected. lt"s not 
whether or not LaPlace gives the right culations required. One of the nice (r~111i11ued) 

answers. The diagrams and displays ,---------------------------- 
look right. and there's a very extensive 
manual: the computer parts are in 
baby talk. The rest is written for peo
ple who understand inhomogeneous 
Poisson equations. 

MATRICES 
Another specialized program. PC
MATLAB from The Math Works. does 
fust about anything you might want 
done with matrices: addition. multipli
cation. inversion. eigenvalues. and the 
like. and by making use of the 8087 
coprocessor available in most PCom
patibles. does it fast. I'm going to have 
to come up with a different "bench
mark of sorts"; the one I devised a 
couple of years ago is performed by 
PC-MATLAB so fast that I can't time it. 

Matrix operations are important to 
anyone trying to do multiple regres
sion analysis. stationary time series. 
factor analysis. operations research. 
and just about any other kind of sta· 
tistical prediction . Over the past few 
years a program called MATLAB has 
become a sort of standard for doing 
matrix operations on mainframe com
puters. Now it's available for a PC (but 

With the Digi-Data 2000 PC 112" tape system you can move only one with an 8087 math chip) 
PC-MATLAB comes with a rather data between your IBM PC, XT, or AT and a mainframe or 

complete manual. It's plenty easy to minicomputer. IBM/ANSI compatible 9-track 1600 bpi V2" 
insta ll and use. provided that you tape is the only truly standardized and interchangeable 
understand something about matrix medium between the PC and mainframes or minis. 
operations to begin with. Matrices are The 2000 PC includes tape drive, PC controller board, 
input rather simply. A ~ fl 2 3: 4.1 5.6 cables, and complete ready-to-run DOS software utilities for 
6.7: 7 8 91 enters the 3 by 3 matrix just $3,995. The utilities provide file interchange in ASCII , 

I 2 3 	 EBCDIC, or binary-as well as high speed disk backup and 
4.l 5.6 6.7 	 restore functions. 11 0181-oATA 
7 	 8 9 Make the PC/Mainframe CORPORATION 


connection Call us today 4 8580 Dorsey Aun Road 

and. mercifully. the entries are put · - Jessup, MD 20794·9990 

at (301) 498-0200. (301) 498-0200 Telex 87-580into a file that can be edited with a 
normal full-screen text ed itor, so that In Europe contact: Olg ·O~•a Ltd. • Unit 4 • King's Grove • Maidenhead, Borkshlre • England SUl 4DP 

Tolophone No. 0628 2955516 • Telex 84n20if you have a data-entry mistake, you 
don't have to input the whole matrix 
again . 
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an obnoxious form of protection. and 
I suspect that fully half the people 
who'd be interested in the program 
know enough about small computers 
to remove the copy-protection 
scheme in five minutes. Sti ll . it's there. 

More seriously. they want $695 for 
it That's a lot of money. PC-MATLAB 
is probably worth that to the relatively 

small number of people who want to 
use it professionally: but at that price 
it's not going to put matrix tools in the 
hands of social scientists and others 
who need to know about these things. 

SOFTWARE T OOLS 
All-well. nearly all-programmers 
keep hoping for the magic "software 

Step-by-Step 

With !fttro~C 


Introducing C is a powerful C language training syslem lhat com 
bines a thorough, sell-paced manual with a unique C INTERPRETER 
to provide a fast eflicienl method of learning C. 

A COM PREHE NSIVE APPROACH 
lnlroducing C covers all the essential elements of C. The Interpreter 

utilizes standard K&R syntax and opera1ors - ful l structu res and 
unions, arrays, pointer and da1a types. It provides lhe standard 110 
library and an extended graphics library. 

The package has many user oriented leatu res inc luding a screen 
text editor and extensive error diagnostics (includes dynamic trace 
capabili ties). 

INTRODUCE YOURSELF, TODAY 
Introducing C is available lor immediate delivery. System re

quirements are IBM PC, XT or AT with one disk drive and 192K bytes 
of memory. Price: $125.00. Not copy protected. 

I I " I " : 11 ' I 1
1 

rL~ COMPUTER 
I.!! INNOVATIONS, INC. 

980 Shrewsbury Ave., Tinton Falls , NJ On24 • (201) 542-5920 
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bus": a set of programs and libraries 
that lets you patch together a bunch 
of concepts to get the job done with
ou t extensive writing. ed iting. and 
debugging. It's one of the main 
reasons for the popularity of U IX 
among hackers. 

Back in the early days of micros 
there weren't many good books on 
computing. but one stood out so fa r 
above the crowd that there almost 
wasn't a second. That was Brian W. 
Kernighan and P. I. Plauger's Software 
Tools (still in print and very much worth 
reading). This was a book about pro
gramming philosophy: but it gave 
many examples as part of the discus
sion. These software tools became 
legendary. Walt Bilofsky named his 
software house Software Toolworks in 
their honor. My mad friend Maclean 
daily la mented that we didn't have 
them. and all of us wanted them. Alas. 
they were written for big mach ines 
and in a language called RATFOR. 
RATFOR ~ RATional FORTRAN: it was 
a preprocessor that allowed FOR
TRAN programmers a chance at writ
ing structured code. A public-domain 
Z80 RATFOR precompiler was obtain
able. but FORTRAN for our early 8-bit 
machines left a lot to be desired. 

Then. at a West Coast Faire. I found 
an outfit called Unicorn Systems that 
published the software tools for sma ll 
microcomputers. Eagerly I brought 
them home. cnly to find that most of 
them were already pretty outdated. 
and they didn't work too well under 
CP/M anyway; too slow. Unicorn also 
wanted too much money. although 
given what you got-15 disks of 
source code-it's hard to see what 
they could have done to keep the 
price much lower. Everything worked 
just fine. but the availability of the 
software tools for micros had far less 
impact than rd have thought. 

Unicorn has since become Carousel 
Tools. They've put the Legendary Sort
ware Tools into MS-DOS 2.0. which is 
nwcfr better suited to their structure 
than CP/M ever was. The tools use 
UNIX-like pipes. which is to say that 
the output of one program can 
become the input for another: it's 

ilmllilHWi) 
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card to Xerox Corporation, Dept. 
25 192, P.O. Box 24; Roche ter: 

NY 14692. 

"-dvanta9e
Xeroll ~ b\O pr\nter
o-zSOla 

Fr mday one, Xerox and Diablo heet feeder. A well as the capacity to 
have been known as the two best nam handle up to 16 compute1 at once.Three more 
in daisywheel printers. And now there Then theres the D-36. It' o reliable, 
are three more in the Xerox line to it averages 4,000 hou r of printingfirsts from choo e from. f§~jiiiiji~iJ between maintenance call . 

The Xerox Advantage And each of the e new 
D-25 Diablo p1inter turn printers i compatible with 
out letter quality document · mo t computers on che 
quickly and quietly. And it doe ·all that market, including the IBM-PC. 

the people
who for the p1ice of a dot mat1ix printer. So ifyou're looking for Lhe late tin 

At 80 c.p- ., the 0-801 i the fastest daisywheel printing technology, callinvented 1dai ywheel printer ever made by 800-833-2323, ext 25, your local 
Xer x. It has a built-in doubl bin Xerox office, an authorized Diablo 

or Xerox dealer or end your businethe wheel. 
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possible to do an enormous job 
employing half a dozen d ifferent pro
grams applied one after the other 
with a single command. MS-DOS 2.0 
knows how to do that with the tools. 

Anyone trying to learn how to hack 
should become familiar with the 
Kernighan and Plauger book and 
would likely benefit from having the 

Legendary Software 1bols to play 
with. I haven' t used the new set. but 
know ing the people at Carousel. I'd 
be astonished if there were significant 
undocumented bugs. 

B EYOND COMPARE 
La rry Niven and I write books to
gether. We both use computers to 

--------------------------~ 

The 

Line Tamer™ 

UPS speaks 

for itself. 


Its on-board micro and 
RS-232 port let it ta lk 
with your computer for 
power system monitoring and 
control. And its energy
efficient design slashes your 
operating cost. 
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Aconventiona l UPS calls for the 
battery and Inverter to run constantly, 
wasting up lo 40% ot the power used. 
The Line Tamer Unlnlerruptible Power 
System for microcomputers is up to 
80% efficient because it bypasses
the battery and Inverter during 
normal operallon. Its unique design 
wi ll save you money without sacrific
ing the performance of an on-line UPS. 

The built-in Una Tomer Power 
Conditioner c leans and regulates 
AC power. removing spikes. 
transients. noise, overvolloges and 
undervolloges. When a blackout 
occurs. or line frequency varies 
beyond specified to lerances. the 
battery and inverter activate in 
phase, with no break in fhe sine wave 
output to your equipment. 

The on·board microprocessor and 
RS·232 port let the Line Tamer UPS a lert 
you outomoticolly In the event of o 
power emergency. so you can begin 
on orderly shutdown. Among the 
user-defined warning and alarm 
parameters are High or Low Battery 
Voltage. Over or Undervoltoge. Over
temperature and Battery Capacity. 

II a lso keeps you Informed of System 
Status. Includ ing Number ol Power 
Outages. Number of Minutes on 
Inverter. Number of Hours on System. 
Number of Overloads, and Battery 
Time Remaining. 

The Line Tamer UPS a lso features five 
front panel LED's tor System Ready. 
Inverter On. Charger On. AC Present 
and Alarm. An audible alarm bocks 
up the LED and automatic Interrupts. 

The complete specifications for the 
Line Tomer UPS for microcomputers 
speak well. too. For your copy, coll or 
write Shope Mognetronics today. 

SHAPE THE CLEAN 
POWER 

MAGNElRONICS, INC. SOURCE 

901 Oul'oge Avenue. Lombard . ll 60148 
Phone 1312620·8394 • TWX 910·991·2352 

Lino lomer b a •ademcrk of Sllopi;1 MoQno•onlC$, lne. 

Inquiry 288 

write. Generally we don't work on the 
same part of a book at the same time 
unless we·re working together. Some
times it happens. though. in which 
case we have two versions of the 
same text-and neither is " latest." 

When that happens we haul out 
COMPEN. a file comparator that looks 
at CP/M text files and displays their 
differences. COM PEN (from Compare 
Penc il files. showi ng just how 
venerable that program is) is available 
in the Workman CP/M Software An
thology Series. 

Beyond Compare from General 
1ransformation Company is a pro
gram for the IBM PC that does a great 
deal more than COM PEN does for 
CP/M files. If you use a PC or 100 per
cent PCompatible and have 256K 
bytes or more of RAM. I recommend 
Beyond Compare: it's worth the cost. 

FOR THE RECORD 
Epson America had a big display ex
tolling the virtues of Valdocs 2.0. a 
program announced last fall and avail
able Real Soon Now. for sure. I under
stand that Rising Star Industries. the 
outfit that's supposed to produce 
Valdocs 2.0. recently laid off a 
number of its programmers. As I 
heard the rumor. the people laid off 
were those who had fin ished their 
part of the project. This gives interest
ing incentives to those who haven' t. 

The last time I mentioned Rising 
Star's problems getting Valdocs 2 .0 
completed. Roger Amidon. chief pro· 
grammer for Rising Star. called me. He 
wanted to know if rd do a fair evalua
tion of Valdocs 2.0 when I got it. I 
promised r would. but I'm not holding 
my breath until I have to pay that 
debt. I've also got a self-promotional 
newsletter from Rising Star promising 
Valdraw and Valpaint. which require 
Valdocs 2.0. "Ready for shipment May 
I 5. 198 5:· I wonder if J can get odds 
on that bet? 

rd have lost. We received Valdocs 
2.0 in mid-May. It seems to work: 
more next time. 

AT&T BADGE WATCH 
AT&T's people had a big booth at the 
Faire. They had one at the Winter 
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COMDEX in Anaheim. too. You'll 
recal l a year ago in Las Vegas I could 
tell the rank o f the AT&T employee by 
the badge: plastic or paper for low 
ra nks. then moving up through short 
silver. wide sil ver. narrow gold. to the 
senior officer present who had a wide 
gold badge. Apparently someone 
read my column: at Winter COMDEX 
all of the AT&T people had narrow 
gold badges. I fea r I made a couple 
of untoward remarks that may have 
been overheard. 

At the Faire they al l had identica l 
wh ite plastic badges. However. they 
also wore carnations: white for PR 
people. colored for technical person
nel. They'd solved The Great Badge 
Problem ! 

On the other hand. there was no 
one there who'd admit ever having 
hea rd of me or BYTE. and I didn't care 
to explain myself. so I didn't see any
thing. I suspect that if they'd spend 

more time having their media spe· 
cialists learn something about com· 
puter publicat ions. and less worrying 
about the size and color of thei r 
badges. they'd sell more computers: 
but perhaps they know something I 
don't. 

HVPERDRIVE AND CORVUS 
Just before the Faire my Macintosh 
returned from General Computer with 
the HyperDrive insta lled. HyperDrive 
is an internal hard disk pl us conver
sion to the 512 K-byte Fa t Mac. It took 
General about 12 days (includ ing ship
ment to and from the east coast) to 
do mine. I love it. It works splendidl y. 
it seems quite rugged. and it's fast I'll 
have a lot more to say about Hyper
Dri ve in upcoming issues. 

My son Alex works with Barry Work
man and managed to wheed le me 
into lending him the HyperDrive Mac 
to use at the Faire as the demonstra

tion machine for Workman's Macin
tosh softwa re. They took it up in a 
truck: when it returned. it made a 
sl ight rattli ng noise. 

I had visions of warped bearings in 
the hard d isk The noise was intoler· 
able. With trepidation I got out the 115 
Torx driver and opened up the Mac
something I don't recommend that 
readers do. since chere·s about 28.000 
volts stored in condensers. and the in
sides of a Mac can be dangerous for 
montfis. Anyway. once inside. the prob
lem became obvious. As part or che 
HyperDrive conversion. General puts 
in a small fa n at the top of the Mac. 
The fa n is put in wi th do uble-sided 
sticky tape. and it had slipped just 
enough that the fan blade hit the tape. 
A tiny nudge-which cou ld have been 
done from outside. had I but known
took ca re of the problem. 

As I said. the HyperDrive seems 
(rn11!i>rued1 
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Mercedes-Benl of 'onh America, Inc. 
IF YOU PIAN on touring Europe this yem; }'OU can rake overseas delivery Marketing Com mun.ica1ions Division 
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IBM PC BASE 
SYSTEM 

IBM PC w/256K 

IBMPC 
HARD DISK SYSTEM 

IBM PC w/ 256K 
Floppy Dnve Controlle1Floppy Drive Controller 

2 Double Sicled Double 
Dens1ty Disk Doves ii.um1111 

1Double Sided Double 
Density Disk Drive 

Half Height IOMB 
Dis /< Sul.>system 

$1,495.02*,..----------. $1,886.62* 
,.------~----. 

• •rt"r~X~{·\'•:·:·:· · Tl • 

CALL FOR 
LATEST IBM 

ANNOUNCEMENTS 

CUSTOM 
CONFIGUR ATIONS 

WELCOME 

r11111PAa TM 
PORTABLE DESKPRO SYSTEM 

HARD DISK SYSTEM WITH TAPE BACKUP 
w256KJ I Floppy/ IOMB Hard Disk 640K CPUll Floppy/IOMB Hard Disk 

IOMB Tape Onve! Moniror 

$2,285.00* $3,018.14* 
MACINTOSH 

BASE SYSTEM 

Prices Too Low To Print!!! 

64K MEMORY EXPANSION KITS 

BRAND NAME DISKETTES Guaranteed for Life! 
(Quantity Discounts Available.) 
SSfDD For APPLE II & Ill Box ol 10 _. _ 

DS/ DD Box of 10 

MACINTOSH Box of 10 Includes free Flip & File Case 

Set of 9 Chips 

$7.20* 

- $9.00* 
14.00* 
24.95* 

112 HEIGHT OS/DD 
DISK DRIVES 

INTERNAL PC HARD DISK 

10M8 

$419.00* 
20MB 

$555.00* 

•Members pay 8% above th is wholesale price plus shipping. 
ord-ers and 

CALL TOLL FREE 1-800-621-S-A-V-E (m•m~nl~•h lp') 
In Illinois call (312) 280-0002 Validation code : 8385 

TM & R- Rcglstered trodem rk o f IBM/COMPAQ/ APPLE Inquiry 24 2 

PC 
GET THE NETWORK ADVANTAGE!!! 

SEE WHY OVER 70,000 HAVE JOINED
MAKING US THE NATION'S #1 SOURCE 
FOR EVERYTHING IN COMPUTING •. . 

• Our 600 Page Wholesale Catalog 
Over 20.000 products priced al Wholesale + 8%. Anything 
you wl/I ever need at a Consistent low price.. , 

• Ouar1erly Catalog Updates 
Your Catalog Is never obsolete! Keep on top of the newes1 
products and latest price changes. 

• The Printout 
Our newsletter gives you fanlaslic specials along with 
unbiased analysis ol new products and industry trends_ 

• 10 Day Returns on any Hardware!/ 
If you clon't like any hardware product-forany reason 
-return 11 for a refund. 

• 1000 + Title Rental Library 
14 to 30 day rentals on over 1000 d;ffef!!nf titles . 
Try before you buy!! 

• Low Freight- No hidden Charges 
We don 'l use hidclen charges or in/lated shipping, 
handling and insurance fees to make our prices seem lower 
than they are ... 

• And Much Much Morel 

CAL TOLL FREE 

1-800-621-S-A-V·E 


In Illinois c•ll (312) 210-0002 
Your M•mbtlrahip Y•lid•tion Number: 8385 

You can validBte your membership number and. ii 
you wlsh , p lace your hrst money-sa'VJng order over 
the phone by usong your VISA. MASTERCARD or 
AMERICA N EXPRESS. Our knowled geable .se1V100 

t consultants am on duty Mon.Fr i 8 AM to 7 PM, SAT~l 
9 AM to 5 PM CS T. 

PERSONAL COMPUTER NETWORK ~ 
\ 320 West Ohio ' 

Ch icago, llllnols 60610 
Call now ••• Join Iha PC NETWORK and slart s.avlng lodey! 

-----------------------------------~ 
PC NETWORK • MEMBERSHIP APPLICATION 
YES1Please coroll me as a mcmberin tho PC NETWORK .. and rush my 
catalog fcatut1ng thoosands ol computot products. all at just 8% abo•c 
DEALER WHOLESALE PRICES. I w.11 also poriocbcally receive "THE 
PRINTOUT"', a special up-<lal& on merchandise ar prices BELOW even those 
In my wholesale catalog, and all lh<! other exclusive. money-saving sen1ices 
available to Membe1s. 

385 
CJ 

I am under no obligation to b<Jy anything. My complete satisfaction 1s 
guaranteed. Please checi< ("'l a!I boxes 1ha1 apply: 

B••lc ll•mi..r•hip Speclel V.1.P. llem nhtp• 
With 14 0.W• fil•nt:•I Wltl'l 30 bet•.._,..... 

0 OM· year member~hlp lor se 0 Orie-year membership lor s15 
D Two-year members.hip lor O Two-year membership lor $25 

StS (SAVESt) (SAVE$5) 
D 	Business Soltwarn Rental 0 BOTH Business and Game 

Library tor S25 add'I. per Soltw.ue Rental Ltb<arres t"' $30 
yr;a1-w11h 14 day rentals a<f<!-1. per year-W1th JO day rentals 

O Garnes Software Rental 'VIP members receive advance 
Ubrnry tor S 10 addl per year nollCe on limited ciuan1i1y 

merchandise specials 
D 8411 rny cr&dit card: D VISA 0 Mas to<C.rd D Amencan Expross 

~~~~:. I I I I I I I I I I I I I I I I I 
Exp. Dale _______ 

mo year 

J Check"' money order O'nc losed for S ______ 

Name 

____________ Apt No. -- Address 

C11y ------ Stntc ______ z,p ___ 

TO'lel)ho<ie t l --------------- 
Mycomw1er(s)•s:O IBM PC I IBM·XT (] IBM·AT I' Appll>ll 

11 Macmiosh lJ Olhr;r _ 

(Signatwe re<iuued to v;ilii:lale membership) 
Copyt1gh1 < 1984. PC NETWORK. INC. 

http:Masto<C.rd
http:Soltw.ue


CHAOS MANOR 


rugged enough. It's quiet again. and 
it sure is faster than a normal Mac. 

David Ramsey of Corvus Systems 
heard that Alex was bringing my 
machine up and arranged to bring 
one of the new Corvus hard-disk 
drives for the Macintosh over to the 
Workman booth . They plugged it in. 
Worked fine. Workman now had the 

\bu'reinGoodCompany 

WhenYou Program 


in BetterBASIC 


most complete Macintosh in the 
show: two floppy-disk drives. 5 l 2K 
bytes of memory, and two hard-disk 
drives. Needless to say. in that con
figuration the Macintosh is speedy . 

I'm told that my second Macintosh 
just arrived. lt's being converted to a 
MegaMac (full megabyte of memory). 
after which it gets the Corvus hard 

All of these companies reli•on BeuerBASIC 
10 wrile their sohware programs. Thei· have 
found that lk:uerBASIC combines the fe:11ures 
they need from BASIC, Pascal, C and Forth in 
one familiar environment. Some of these fea 
lures include tl1e following. 
640K ow you can use the full memory 
of )'Our PC to de'l<elop large programs. 
STRUCTURED Create well orgJ1niz.ed 
programs using procedures and functions 
dta1 are easilv identified and understood and 
complelely riusable in future programs. 
MODULAR Use procedures and funct ions 
grouped 1ogetl1er to form "librar)' modules." 
INTERACTIVE BeuerBASIC aCIS like an 
interpreter. responding to th user.;· commands 
in a11 immediate mode. HO'll'l!Vt r. each 
statemen1 is actually compiled as it i en1ered. 
EXTEN IBLE Crea1e your own 
Be1terBASJC modules which contain 
~lletterBASIC extensions 

.d I ' )
Lea 1or OF.M . 

C' OMPILED Ead1 line . 
of the program [S 

. . 
compiled a.s fl 1s emered B 

ALSO AVAILABLE FOH THE TA 

·Ji 

u~ 

into the computer's memory rather 1ban 
inlerpreted at rumime. 11ie optional Runtime 
Sys1em generates EXE. files . 
BetterBASIC Runs on IBM PC, IBM 
PC/XT andcompalihles. 
CALL 1-800-225-5800 (In Canada: 
416-469-524 ) Order BenerBASIC now. or 
write ummil Software TechnolOb'Y· Inc.T•. 
P.O. Box 99. Bai>Son Park. Wellesle1'. MA 02157. 
Prices are listed below. · 

Beuerllo\SIC: Sl99 Ru ntime S1"Stem: S250 
8087 ~lath Module:S99 

Order the BenerBASIC sample d.isk which 
includes a demo, a tutorial. compatibili ty 
l ues and more. On l~ · SIO. 
.ll<1$!.erC:1rd_ 1'15'1, 1'0 Checks. MOlll'\' Order. C.O.D. 
acetplttl · 

llft1trt!ASIC ~ a ~md u:irlemlrk o( Sum111l1 
Sol,.me ~hnolo~'. Inc 

I R~1 l'C •nd llUI l'CIXT '" "l:J5lm'll lr>drn'"rks 
ol 1111rrnatlonal llmlness 
Machines Corp bnd1 ~a "!\IS· 

1M 	 1erw 1rodemark ofTaildy Corp 
11tUS1ro1ro •""' arr rey;sittw 
1r.ul1m;uks oflhe folta•irr~. com· 
!l"llles Mobil 011 <:orp . A l & T.Ic Gentt:tt F.lecrnc i:o ·es1111~~ · 
hoUS< F.tectnc r.orp . T!{U . hK. 

DY 2000, 1200 AND 1000 

disk. I'll then compare MegaMac plus 
Corvus with the HyperDrive. Report 
Real Soon Now. 

GAMES AND SYNTAX 
One chap who came looking for me 
at 	 the Workman booth was Bob 
Woodhead. coauthor of the popular 
Wizardry I game. He had the latest 
version for the Macintosh. and it 
d idn't take long to get me playing it. 
If you have a 512K-byte Mac. the 
whole game (more or less) fits into 
and fi lls memory: this speeds things 
up considerably. You can play Wizard· 
ry I on the l 28K-byte Mac. but be 
prepared to wait for disk accesses. 

Wizardry I is complex. At borrom it's 
supposed to be like the dungeon
esq ue game TSR bombast ica lly 
threatens to sue you for mentioning. 
in that you take a party of adventurers 
into a maze-llke dungeon. where you 
encounter all sorts of monsters. You 
can fight or run. and if you fight. your 
magic·using characters can cast spells. 

It's all very interesting. and when I 
got Wizardry l home. I spent too 
much time playing about with it. I'm 
not sure what the game·s fascination 
is. I fiate mapping mazes. and there·s 
more of that than anything else with 
Wizardry I. 

Mostly. though, it got me to think
ing about games and programs. 

Adventure/exploration games come 
in a lot of flavors. but tonight l'm in· 
terested in two basic classificat ions: 
menu-driven. like Wizardry L and 
command-driven. like the original 
Adventure game of Crowther and 
Woods. 

Menu games can be fascina ting. 
Wizardry l has lots of graphics and 
considerable ingenuity. At bottom. 
though. what you can do is known in 
advance to both you and the com· 
puter. You give a command. and the 
machine does it. The program needs 
no ingenuity. since if you give a com· 
mand that's not on the menu. neither 
you nor the machine has a problem. 
In Wizardry l the machine either 
beeps or responds with " What?'" In 
both cases. you simply enter a new 
command. 

lco111i11 uedl 
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SNEAK PREVIEW 

of a powerful 

NEW SOFTWARE METAPHOR 

WANTED: People with Imagination, an IBM PC, and $59.95. 

by Paul Heckel 
President, Quick View Systems and author, Elements of Friendly Software Design 

R a rely does a oftware product 

intro d uce a n ew concep tual 


metaphor. VisiCalc introduced the 

electronic spreadsheet; Thi.nktank, the 

electronic outliner; and now Zoom racks, 

the electronic rack. Let me tell you 

what · lectronic racks are, why l th ink 

they are important, and how you can 

get to try them risk-free at a savings 

now and maybe help shape their fina l 

form to your liking. 


New Metaphor: 

Originally d igned to k ep track of 

lists, names and addresses, appoint

ments, note , and ther information n 

portable compu ters, electronic racks 

provide a simple, consi tent and rich 

organizational metaphor for data base, 

text, and other applications. 


Zoomracks tarts with something 
familiar: racks- like those fi lled with 

ZOOMRA KS SPECIFICATIONS: 
• opy and move fi elds, ca rds, and lcxl 
inlo diffcrcnl liclds, ca rds and racks. 
• Ddinc and change ca rd lcmplales. 
• ASCII MS/ DOS file formal fo r 
conversion to olh ' r da la ormats. 
• Ulil iti , to co rw rt OBA E JI fi les. 
• Macros. 
• imple Words ta r- like edilor. 
• &isy lo lea rn and 'asy to use fo r bolh 
occasional and frequen t use rs. 
• Display sizes: 6 x 25 lo 25 80. 
• 8 racks on screen, in memory; 30 
fi elds/card; 80 charac lers llin1t; 250 
lin1tslfi eld. 20,000 ca rds/ rack. 
• Run on 256K IBM r . 

The Wide key (function fl) loggles belween displaying the working racks (lefl Mo screens , and the 
current rack fu ll (right two screens). Smart Zooms compress out deta il to keep the big picture. 

@• • @ 
l• • 

' '. h: ; •·· "II ' • "I' '" I •·I 

tf t '~ ' t <"I l '"\:• Ir , Ir ' ' l'I • ol I' 1 1 ""I\~ 
, c 11 fi,--t· fu· J tr••·• r•1lt, t '!.l•r • r.1,"

I~ ' .. I • t '. \ n l • r' f - I r I I ' ' • ·~Ir 
1~•11,Jlf,.,C:\,,..,,,,i.rr4.IZl1it l ••1 f> _ 

I I II I 

time cards next to hme clock in fac
tories. You can see the first line of i::ach 
card, and take out a card to I ok at it in 
detail. You expect the cards in a rack to 
be in order, several racks to b next to 
each other; and to be able to move 
cards from one rack to another. 

You might put names and addresses 
in one, appointments in a second, 
notes in a third, sales orders in a 
fourth, memos in a fiflh, and archived 
appointments or notes (moved or cop
ied from the second or third rack) in a 
sixth rack. To do some thing with 
Zoomrack , first ask yourself: "How 
could 1 do it with cards in racks?" 

Windows illuminate like a 
flashlight in a dark room 
Racks are displayed w ith Smart 
Zooms. Whi le windows sacrifice the 
big picture to let you ee the detail, 
Smart Zooms squeeze out the detail to 
always show you a recognizable big 
p icture-whether a long shot of sev
eral racks, a closeup of one rack, or 
an extreme closeup of a single card . 

One time offer for 
Byte Readers 
If you like to stretch new pr ducts 
and innuenc their fina l form, we 
want your feedback. Tha t is w hy we 
are in troducing Zoomracks in th is 
issue of Byte. We are making a one 
time offer of a Sneak Preview Edition 
of Zoomracks a t an affordable price so 
you can try it and give us you r feed-

Before developing Zoomracks, Paul 
Heckel studied what made VisiCalc 
and other software powerful, usefuJ, 
easy to use, and successful. He crys
ta llized his thoughts in a book. This 
is what people are saying about this 
book, The Elements of Friendly Soft
ware Design: 

It is the first comp11ting book I've ever 
rend nonstop from cover to cover . .. 
one of Ille fr:w books I've read 011 any 
topic tl1n/ act11nlly delivers what it 
promises . .. 

- Dave B11nneU, PC Wor ld Publisher 


Entertaining and instrnclionnl . . . will 
affect tire way 1program from naw on . 
- David Oark, Byte Magazine 

111fo rmative, 11seful and entertaining. 
Will help improve yo11r com1111111ica
lio11s skills in any medium ... 
- Robert Burton, President, Rolodex 

The Elements of Friendly Sofhoore Ddgn is 
available at your local bookst.ore for S8.95 
or by caJJing 800-443-0100 EXT 341. You 
can a.lso order by writing QUICKVJEW 
SYSTEMS, 146 Main St. , Suite 404, Los 
Al tos, CA 94022. Add an addltional $2.50 
for postage and handling . Payment must 
accompany order. 

back in time to make a difference 
before we offici a lJy in trod uce Zoom
racks in ovemb r. 

What you get for $59. 95 
• The Sneak Preview edition of 
Zoomracks; 
• A free upgrade to the first run 
edition of Zoomracks; 
• An acknowledgement in the user 
manual if you are the first to suggest 
an improvement we use; 
• A ix-month unconditional 
moneyback guarantee. 

To order the 

Sn eak Preview Edition 

$59. 95 copy protected 


$79.95 copy unprotected 


CALL 

800-443-0100 EXT 341 


OR WRIT 

QUICKVIEW SYSTEMS 
146 Main Street, Suite 404 The Yank key Cfunclion f2) toggles between di splaying I.h e firsl lines of cards in racks (top two screens), 


and lhe current c.ard (bouom two screens). In these pictures Zoomracks is using a JO by 60 ~rec n. Los Altos, CA 94022 
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.,. THE BEST PRICES! 

.,. 	Nex1 day shipping on an in s1ock 
11ems. 

.,. Free easy access order inquiry. 

.,. Orders trom outside 
Pennsylvania and Nevada save 
state sales tax . 

.,.. Free lechnicial suppon with our 
faclory trained 1echnical stall. 

.,. There is no limit and no deposll 
on C.0 .0 . orders. 

..- There's no ex tra charge for 
using your credit card . Your card 
Is not charged until we ship. 

.,.. 	 No waiti ng period tor cashiers 
checks. 

.,.. 	 We accept purchase orders from 
qualified corporations. Sub]ecl to 
approval. 

..- Educational discounts ava ilable 
to qualified institut ions. 

..- FREE CATALOG MEMBERSHIP. 

1-800-233-8950 
In PA 1-800-242-4215 
CUSTOMER SERVICE 

& TECH SUPPORT 
1-717-327-1450 

EAST 

Dept. A108, 477 E. Th ird St. 


Wil liamsport , PA 17701 


WEST 

Dept. A 108, P.O. Box 6689 


Stateline. NV 89449 


~1----
MEMeER DIRECT •'-'AXEllNG ASSOCIATION 

CREDIT CARDS 

vfSA· (- --; -- a·
,/ / 

[·~~:-:_ J Inquiry 72 t ~ 
-	 - 'SHIPPING """"'""... 
Add 3%. minimum $5.00 sh1ppmg 
and handhng on all orders. Larger 
shipments may require add1t1onal 
charges 

All items subject to avai labili ty and 
price change. 

1-800-268-4559 
Other Provinces 

1-416-828-0866 
In To ronlo 

TELEX: 06-218960 
2505 Dunwin Dnve, 

Mississauga, Ontario 
Canada L5l1T1 

All prices shown are for U.S.A. 
o rders. 

Call The Canadian Office for 

Canadian pr ices. 


APPLE lle .................................... CALL 

APPLE lie ............. ....... ............... CALL 

MaclNTOSH .......... ...................... CALL 

lie LCD Display .......................... CALL 


Macintosh Software 
Lot"s Jazz... ............ ....... ... CALL 
Microsoft Excel ... ...................CALL 
Microsoft Business Pak .......S375.00 
Living Vldoola.t 

ThinkTa.ik 512............. .. $159.00 
M•nh•tton Roady. Sel. Go.... . $79.99 
Creighton Davolopmo nt 

Mac Spell...... ........... . .... S69.99 
Mono11r•m Dollars & Sense .... $99.99 
Po•chlroe Back to BaSlcs · GLS109.00 
PFS Ale & Report (New Version)$ 129.00 
Slllcon Beech Airborn ....... .... $25.99 

Jk.ATARr 
130XE (128K)................. .... ..CALL 

S20ST (512Kl................ . .. ... . CALL 


...... CALL 
850 lnlelfece... .. .. .. SI 9.00 
1010 Recorder .... ...S49.99 
1020 Color Printor ... .... ..$79.99 
1025 Dot Matrix Printer. ........S199.99 
1027 Lener Quality Pnnter ...... $269.99 
I 030 Direcl Coonecl Modem ....$59.99 
1050 Dlsl< Drive ...................... $179 99 
Touch Tab1e1. ............. ..S64.99 
7097 Atari Logo..... . ......... S.69.99 
40 18 P1 lo1 (Home)... . ...... $57 99 
5049 Vis.Cale ......... . .... $49.99 
4011 Siar Ra1cle1s .......$12.99 
4022 PacMan.. ...... . ....... $16 .99 
8036 Alar i Writer. . ..... S79 .99 

BOARDS FOR ATARI 

Axion 32K...... . ............... $39 .99 

Axion 48K (400)........................$69.99 

Axion 128K ... .........$269.99 

M1crobllS 64K {600) .................. Sl09.00 

Bot 3 Full View 80................... 5229 .00 


(::commodore 

C128 Compuler................. .. ....... ..... SHEW 
C1S71 {015k Drive lor &1281............ .. SHEW 
C19112 {RGB 13" Mo~llor 101 Ct28) .... $HEW 
C1ti70 (Modem IOI C128) .................. SHEW 
SX-64 Portall le ................ ... ......... CALL 
Commodore Plus 4 ................. S199.00 
CBM 64 .............................. $149 00 
Cl541 Disk Drive................... $199.00 
C 1530 Dalaselle.................... $39 .99 
M·801 Dot Matrix Prin1er.. .... $189.00 
M·802 Dot Matrix/Serial.. ... $219.00 
MCS 803 Doi Matnx..... ...S179.00 
C 1802 Color Morntor. . ... Sl99.00 
C t660 Auto Mooem ............ . ..... $59.99 
DPS 1101 Oaisy Printe1 .......... $339 .00 

ProfessionaJ Software 
Fleet Sys1em II w/Spell..- .......... $49 .99 

Tnvla Fever ..... ... .... ........ .. .......$29.99 

Word Prn • Plu.is Pluo each .. $239.0ll 

lnjo Pro..... . .......... Sl 79 .00 

Admmls!lalor. ...................... ..S399.00 

Powe<.. . .......................... S69.99 


File (64) . 
Report (64) . 

Precision Software 
Superbase 64 ........................S54 .99 


s.t.ll'ERIES@NCu.oeo 
PaperClop w/Spell Pack .............. S79.99 
Tho Consultant DBMS.... . ....... 569.99 
Bus Card II .. . .... ... $139.00 

4 ICV ....Sl89.99 
4 ICX ....... $249.99 
HP 718... $419 99 
HP 11C S6299 
HP 12Cl 15Cl 16C $89 99 
HP 750.. $999 99 
HPIL Module . $98 99 
HPIL Cassotte '" Printer. ....S359.99 
Card Reader..... .. .... $143.99 
ExieM9d function Module .S63.99 
Time Mooulo........... ....... .......$63.99 

We alock th e full llne of 
HP ce lculetor product• 

NEC 
PC.a.401 ......... ............................. CALL 
PC·B201 Ponable Computer S289 00 
PC'8231 Oosk Drive. .... ..S599 00 
PC ·B221A Thermal Pt1nters ... S149 00 
PC-8281A Data Rerordor .......... $9999 
PC -8201 ·06 BK RAM Chips... St05 00 

SHARP 
PC· l350 ... $15999 
PC-1 261 .S159 99 
PC -1260 S109 99 
PC·1500A . S165 99 
PC.i 25-0A 5118 99 
CE· 125 P11n1e1/Casse11e .... S128 99 
CE·t50 Color Printer Ca$Se1te $171.99 
CE·161 16K RAM . $134 99 

DRIVES 
HARD 

/!l:!!lY
PC Stor .. CALL 

llWls;ooaa~ 
5 meg Removable/Internal .... S1399 00 
10 meg Foxed/Internal .........51249.00 
15 meg 5 Removable/10 F1xe<IS2 49 .00 
25 mog 5 Romovable/20 FixedS2499 00 

L·M: Gll 
10 Meg Bernoulli Box...... .. S2099.00 
20 meg Bernoull i Box ..... ....... $2599.00 
5 meg " MacNoulh",,. . $1599 00 

TALLGRA55 
. TICHNOLOGIU 

(0,.....,.t IED 10 "'1 ""°" 
12. 25. 35. 50. 60 meg (PCI 

... from S1499 00 

" 
FLOPPY 

iNous 
Apple GT.. . .... ............ 5209.00 

Atari GT ................... ............. $239.00 

C·64 GT.................. ..... ... ..S259.00 


am 
A 1.5 Apple .... ......... ...... .$199.00 

A2 Apple ... $199 00 


=z0 ,;; 
SDI C-64 Single .......... .. .........$2 19.00 

$02 C-64 Dual.. ............... , ... ... $469.00 


i•ndon 
320K 5V•" (PC)........................ $ 119.00 


TEAC 

KBS 150IKBSl 511KB5 151Jr ........... CALL 

KB5152BIKB5153/KB5149Jr ........ CALL 


MEMORY CHIPS 

4164 RAM Chips ................. (ea.) $1.99 


&ir .. :.,imm 
P.ronounce 

Spooch Input System ............. $499.00 

Volksmodem .... 

Volksmodem Xll ....................... $189 .99 

Mark XII (1200 Baud) ...... ..... ... $259.00 

Signalman Express ................. $299.00 

L1gh1ning 2400 Baud ............... $399.00 


(DHayes 
Smanmodem 300 ........ ............. $145.00 

Smanmodem 1200 ............ ....... $389.00 

Smanmodem 1200B ................ S359.00 

Smanmodem 2400 ......... ... ...... $699.00 

Mlaomodem lie ........... .... .....$249.00 

Smart Com 11 ............................$89.99 

Chror>agraph ...................... ..... S199.00 

Transet 1000 .............. CALL 


ASr 
Reach 12CO Baud Hall Carl) $399.00 

mP!' ffilCR081TS 
MPP-IOOOE AO/AA (Atari) S79 91l 

MPP-1 064 AO/AA (C·64) S69.99 


NOvation 

Sman Cal Plus ...................... $319 00 

J·Cat.. .......... .. ............ ...... .. ... $99.99 

Nova1 1on 2400............ ..... .....CALL 

Apple Cal II ....... S229.00 

212 Apple Cat 11.............. . ..... S379.00 

Apple Cat 212 Upgrado . S229.00 

Macmodem .............. . ..... S319 00 


~@i
Oua<lmodem II 
30011200... .. ..................... $339.00 
30011200/2400 ................... $499 .00 

TELELEARNINO 
CS4 300 Baud ...... (Closeout)... $39.00 

7J!!!P'ZT-1 $339 00 
ZT ·10 S3Q9 00 
ZT· 1T 5369 00 
Z-22 Video Oa la Te1m1n I ....S.529 00 

DISKETTES 
maxell. 

3 'h" SS/OD .... S39 99 
3'h" OS/DO.. .... .$54 .99 
5\(o" M0-1 w/Hardcase . S 17 99 
51(< .. MD·2 w/Hardcase . ... S23.99 
5V•" M0.2-HD 101 AT.. . .... $44.99 

~'~ Verba1i m. 
5V• " SS/OD ... .. S21 .99 
5'/•" DSIDD......... .$29 99 
01sk Analyzer .... S24 99 

•·:mu.1.1 
Elepl\an1 5 V• " SS/SD..... .........S13 99 
Elephant s v.-· SS/DO ............... $15.99 
Elepha.it 5y, " DSIOD.... ST 6 99 
Elephant EMSP 5y,.. S2• .99 

IBP'" 
5v, " OS/00 ......... . S26 99 


DISK HOLDERS 
INNOVATI VE CONCEPTS 


Fhp-1n°F1le 10... .. S3 99 

Fllp-in·Ftle 50 ........$17 99 

FJ1 p-1n.F1le 50 wllock ..... $24 99 

Flip-1n-F1le (4001800 ROM) ..... Sl I 99 


AMARAY 
$9.99 

..$8.99 
..._ \1llft [ .. IQ I \?\\ • 
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300 Green ......... $129 .00 
300 Ambur .............................. S 139 .00 
310 Amoor IBM·Plug ............ $169.00 
ColO< 300 Compos1re.... S239.00 
Color 500 Compos1 1e1RGB ...... S389.00 
Color 600 H1·Ros (640•240) .... $399.00 
Color 700 H1·Ros (720 240) ..... $499.00 
Color 710 Long Phosphor ........ s.579.00 

(~) 
12" Ambor/Groon Composile ..... S99.99 
12"" Ambnr/Groon TTL. .... (ea.) $119.00 

NEC 

AT-100 A1a11 lnlerlace Prinre• ... $139.00 
AT-550 Ala<i Dual MOde........... $249 .00 
GP-100 Parallel ln1enace ......... S189 .00 
GP-700 Cofor Prinler ............... $449 .00 

GP-550 Paral lel P1in1er.......... S2~ . 00 

Penman 3-p!>n..... .......... $269.00 

CITIZEN 
MSP-10 (BO col). 
MSP-15 (1l2 col.) . 
MSP-20 (80 col) 
MSP·25 ( 1 l2 col) 

...S349.DO 
.s.199.00 

..$469 00 
S679 00 

Configured to your 
specification. 

Call for Best Price! 
IBM-PC., IBM·PC II, IBM·XT, IBM·AT 

ITT 
ITI XTRA 
256K. 2 Drive System ............... CALL 
256K. 10 meg Hard Dr<"" System CALL 

. AN" 
....... CALL Saran (7JOO)... 

S300 .. . ........... ......... CALL 

~ 
PC-151·21 Single Desl<lop ........... CALL 
r C-151·52 Oval DeS1<1op.... ... ....... CALL 
PC-151·53 10 meg Oesktop ......... CALL 
PC-16 1-2 1 Sin9fe Po~able ........... CALL 
PC-161-52 Dual Portable .. .. ....... ..CALL 
Z-200 (AT) ....................... ...... ...... CALL 
171 (Por1able) ,, ......... ...... ~....... CALL 
138 (Transporrable) ... ~ ........ CALL 
148 (D!lskTop) ......... ~ .............. CALL 

corona 
PPC400 Dual Ponable .. .... 
PPCXT 10 meg Ponablc .. 

JB 1260 Green. 
JB 120111205 {oa.) ...... . 
JB 1270 Gm!>n ...... . 

............. 559.99 
..... S99.99 

..... $139.00 

JB 1275 AmMr.... . ..... S149 .00 

C.IT'OH 
Prowr11er 7500.... """"' ....... S219.00 
Prowriiar 6510P ...................... $299 00 
Prowrilor 8510 NLO.. ... S329.00 

SOFTWARE FOR IBM 
c~ t~k.i.:'! . Jr\ 

PC40022 1 o meg DosKrop 

@SANYO 

MBC 550·2 Sin9re Drove. 

JB 1280 G TTU1285 A TTL .... $149.00 
JC 1460 Color. ... .......S269.00 

ProwfllO( 1550P ... .................. $469.00 
1'10-<lOP Starwriler .. .S869.00 

Elecrronic Desk ....................... $199.00 

· ~ ·1i fl N ·T.\llo • 
MBC 555-2 Dual Dnva .. 

MBC 775 Ponab1e ............ . 

JC 1410 RGB.... ..$61>9 .00 F10·55 Prin1mas1er .... ..$1049.00 Framew0< ....... .. .. . SJ99.00 MBC 511 10 meg ................ ........ CALL 

dBase n ...............................$299.oo MBC 675 Ponable ............. .. ........ CALL 

PB,INCETON dBaso lfl. ...................... ...... .. ...$389.00 MBC 880 Deskfop ....................... CALL 

MAX· 12E Amber ..... ................ $189.00 Co11iW111erll LelliH Oualily ....... S399.00 I ~~~~~~~ 
Turbo Pa.o;c al 3.0 .... . 

HX·9 9 .. RGB ......................... $469 .00 
HX-9E Enhanced... ... .. .... $519.00 
HX·12 12" RGB ...................... $469.00 
HX· 12E Enhanced .. . ... S559.00 

COf'OnCI 
Lazer LP-300 . 

DIAB L O 

S2799 00 

Sidekick ............... . 

F l E mo 
Gel Organ12ed. 
Cul -n· Pas1e... 

IC i\RTS. 
. ...... $69.99 
.. .....S39.99 

Sox Pack Plus..... . ......... S239.00 
Mega Plus ll... .... ...... ............... S269 .00 

SR-12 Hi-Res ........ .. ....... $599.00 
SR ·12 P EnMnc!ld .. ......... $649.00 

-~ 115 12" Green Mono .............$119 00 
116 12"" Amber Mono ............. Sl 19.00 
121 Green TTL. ...................... $13.9.00 
122 Amber TTL ........................ $149.00 
400 Med-Res RGB.. .. ...... $299 .00 

420 HI-Res RGB (IBM ) ............$429.00 

440 Ullra Hi·Res RGB ..S559.00 

~~ 
8400 Ouadchrome I ...............5479.00 
8410 Ouachrome II ...............5429.00 
8420 Amberchrome ................. $179.00 
8500 Quad Screen .. S1499. 00 

,ZJl!!16 
ZVM 122/123.......... .. ... $79.99 
ZVM 124 IBM Aml>E!r. .............$149.00 
ZVM 130 Color.. .. ......... $269.00 
ZVM 131 Color .. .. .. ......... 5"49.00 

ZVM 133 RGB ........................ $429 .00 
ZVM 135 RGBIColor .. , ........... $459.00 
ZVM 136 RGBIColor .. ............. $599 .00 
1220, 1230. 1240 ......................... CALL 

INTERFACES 
••PffACTJCAL 

Graphcard -~~ ...... S79.99 
Sonall Coro .. ...S99.99 
M1crobufler 11 .. .S169 00 

025 Oalsywheel. ..................S599 00 
630·109 Da1sywheel ............. $17•9 00 
D80 1F Dalsywhocl ..................... CALL 

~!er 
2000 . S749.00 

EPSON 
AX-80, FX-80 + , LX-60, JX-80 .... CALL 
FX- 100 +, RX-100, L01500.......... CALL 
Homewriler 10... .. ..... .. ..... CALL 
NEW! LX·OO , 50·2000. DX10. DX20. 

HS·80 ... CALL 

JUKI' 
6000 Lelrer Ouallly. 
6100 Leuer Ouah1y.. 
6300 Le11er Oualily ... 

NEC 
8027 Transpo11ablo... . 
2000 Series ............. .. 
3000 Senes ........... .. 
6000 Series .............. . 
ELF 360 ................ . 

..... CALL 

..... CALL 
.... CALL 

5299.00 
S699 .00 

"" $1099 .00 
....... $ 1499 .00 

""""' $449 .00 

OKID<\.TA 
8• 18? 192 , 193 2·•10 GAL L 
01<,. 001 0 10 fSpecdv C64IA1 ar.JS1~ oo 
Ok11nRH' 20 (IBM) CALL 

OLYMPIA 
Noodlepo1n1 Dot Matrix.. .......... 5299.00 
CMipaC1 RO....... ...........5339.00 
CompaC1 2........... .. ............ S369.00 

Mu8"C C-OnS1ruc1ion ................... $29.99 
Ono ·On· One ....,.................$29.99 
F1nanc1al Cookbook .................. $34 .99 

~ I lurnu1l Sofhnm: l rn:. 
Harvard Pro1ec1 Manager ......... S209 .00 
Total Pro1ec1 Manager .............. $269 .00 

Human Edg ,., 
Commun1ca11on Edge ................. S99 .99 
Managomon1 Edge... .... ..$119 .00 
Nogotia1Jon Edge...... ... $ 139.00 
Sales Edge........ .. .. $119 .00 

~; 
PC Paintbrush ........ .. $94.99 

•LotusSymphony ...•.. ,,,,.,,,, ................. $439 .00 
1·2·3 .... ...... .. ........ S309 .00 

• •• M1cn>Pm 
WordSiar 2000....... .. ....S249.00 
WordSrar 2000+ ..................... $319.00 

MICROSOFT. 
Fh9h1 Stmulalor . .. ... $39.99 
MulliPlan ..... Sl 29.00 

~ 
Crosstalk ........589.99 

tiit&ifiti~itii¢41 
A:Base 4000 ..................... $249.00 
A: Base 5000 ............................ 5399.00 
Clou1 20 ................ .. ... ....Sl29.00 

MultiMate 
4Mull i MalO... .. ...... ..,.. .. ..... $2 9.00 

fJLm 
PeachPack (GUAPI AR) ...........$1 !19.00 

P.fS: 
IBM/APPLE 

110 Plus 11 ................................ 5139.00 
Advan1age-AT ........................ S399.00 
Graph Pak ..... .. ....................... S599.00 
Monograph Ptus ....... ................ S399.00 
Prev111w Mono .......................... $299.00 
PC Ner Cards.... .. ........ $379.oo 
5251/ 11 On.fino ........... ............. S799.00 
525 1112 Remoto ....................... 5579.00 
3780 Emulatlo11 Card ............... $639 .00 
esc Bisync... .... . ........... S4S9 .00 

deClIRMA 3270 ................... . 
IRMA Print .... 

~VERElf
co1or Catd (Graphics Edgo). 
Magic Card ..... 

I l l·:J{( 'l "l .1-:~ 
Graphics ...... . 
Color ... 

m~A.soc-rdl 
IOEAma• - Zl'A. 64K , C, S, P.S229.00 
IDEAmini · YPA, C. $ . P .......... S189.00 
IOEAminimax ·I.IPA 128K....... S229.00 
IDEAshare Sollware ................. $219.00 
IDEA 5251.. ............................ $699.00 

MYLEX 
The Chairman .......................... 5489.00 

PARAOISF 
MOdular Graphics c.;aro ........ .... $274 .00 
Mulli Display Card .................. S269.00 
Five Pac C, S.......................Sl59.00 

Mic<obuller 32K . ... $189.00 Panasonic Access (NEW) . .. ....... $79 .99 PERSYST 

QUl\!J~@ 
M1crola1e1. 

Elazer (E~son) 
.... lrom Sl39.00 

.lrom S79.99 

iOronge ffi lc rc:i 
Grappler CO (C64) .. 
G rappler + (Applo) 
Grappler 16K + (Apple) ..... 

S99.99 
..... S69.99 
' $159.00 

KX 1090 
KXI091 
KX 1092 
KX1093 

S199 00 
S279 00 
S409 00 
S599 00 

~Ouad1e1 ............................... S399 00 
Ouadlnser .............. .. ............. CALL 

~ SiCi.ER - REEO 

Wrile/Graph/Fole/Ptan ......... (ea).S79 .99 
Report . .. ........ $74 .99 
Prool ................ S59.99 
Mac Soltwaro. ................ CALL 

Professional Software 
PC Plus/The Boss , ................. $249.00 

SOFTWARE OROUP 
Enablo ,,.,, ........... .. .... .. ........ ..... $369.00 

Accountmg SORCfM / IUS 
APIAAIGUINVIOE ...... (ea) S295.00 

Bob Board ... .... .. .. 

PLANTRONICS 
Color Plus .......................... .. 

11;:r:·~..; ; 
Cap1ain • 64 ... .... ...................... 5239.00 
Captain Jr. 128K ...................... 53l9 .00 
Graphics Master ................ .... .. 5469.00 

~w@ 
DIGITAL DEVICES 

Ape Face (Alan )........ .. ....... S49.99 
U-Prinr A (Atari) .....S54 .99 
U·A I 618uller (Aoaro) SN.99 

500 Lo11or Oualily 
550 Lelle• Oual11y... 
770 Lc11or Dual 11y , 

............ $279.00 

...........S•ll9.00 
..S759.00 

Supercalc 111 ..........................$195.00 
EasyWri1cr II Sysiem ............ .... $195.00 
Super Pro1ec1 ...... . .... $195.00 

Open Access ... SPI .........5379 .00 

Quadpo<l·AT .......... .. ...........S119.00 
Ouadmeg ·AT (128KJ .............. SJ49.00 
The Gold Quadboard .............$449.00 
The Sil-er Ouadboard............S2J9.00 
Expanded Oua.dboard..........$219 00 

u -ca11 ln1er1ace (Alan) .............. $39.99 
U·Pllnl C (C64). .. ......S49 .99 
p. 16 P11n1 Buller S7• .99 

\!ll._~r · 

SBISDJSGISR Series ..... 
Powonypo Loner Quality 

CALL 
.CALL ' 

5515lftware 
W ord Porlocl 

~~-
...... $239.00 

0'1ad 512+ ........................S2'29.00 
Lfbeny................. .. ..............S309 oo 
OuadSprlnl ,, ..... , .. , ... ,,,,,,, .. ,, ..... ,$499.00 
OuadLink ....................... ....... $399.00 

mPP ffilCROBlTS 
MB 1150 Parellol (AIBfl) ........... ,$79,99 
MPP- 11 50 Parallel {Ata ro). . $69.99 
MP·1150XL (A lat1 1200XL).... .... $89.99 

SG·10C IC&o Interlace) 

TOSHIBA 

...... SNEW 

S599 00 

File Manager (IBM). .. .............$39.99 

THOUGHTWARE 
T11g.,er. ....... .. S289.00 
Sell, Sell, Sell 

Quadc:o1or \ ...........................$199.00 
OuadJr, E•panslon Chass•s .... $469.00 
Expansion Chassis Memory .••••S199.00 
Ouadmem. Jr. .......................... 5199.00 
Chronagmph ............................. 579 .99 

MocroS1uUer 64K Prin1 Bulfer. •. $109.00 Pamllnl 10101laco Board ............. 564.99 



GenTech 

INTERDYHE Tap< S.ck lip 
IRWIN l!Rmal hpt Bock Up . 
IOMEGA Bemo\11 11 20 MB s,24!1'l 
MIOAOSCIENCEISEAGATE ~Ii 
MAYNARD EUCTRONICS. . •.• $Call 
SYS6£N lmage/Oic -File/XL ••... $Call 

TALLGAASS 

$12511Ylf>! 
...SJ191S539 

PRl'1CE TON GRAPHICSMa"t2£ $115 
HX·1VSR·12 S'691SS!l'l 

OUllE All Models •..•. . SC•ll 
RO LANO 
MB-mG . $155 MB·l42 . Stall 
CB-1 41.. $269 CC · 14 1 $559 

TAXAH 
115•...  $115 116 $125 
420/L .... SC all 440 S559 
T£lEVIOEO AUModels . SC all 
WYSE 
'llY·Sll $4S9 yty.35() SC 
ZENITH 
lYM·12lA $19 ZVM -m .. scaa 
ZVM-135.. S4J9 ZVM-136... $Co 
Z·211A . . . . SCa a z.cg . _ _ . SCaU 

1G·502S (25 MB wllliO MS Tape) $1159 JUii111611jlilillM&lliim 
TG-6180 (80 MB Wlill IAB Tape] !Cail ALS Sma~errn II (BO Col. C11d) . . $129 

A.ST RESEARCH INC . Multi 110 . $Call 

KAYPRO Al Models •.•...• . . StaQ ~......W.!Wlill&llili~i;,11 DIGIT~L RESEARCH CPIM Gold Card Sm 
FOURTH DIMENSION lliX RAJACord . $55 
ea Column Ca1d (fie). . . S55 
HAYES 

LEADING EDGE PC . •..•...• Stall 
MORROW DESISNSAll Models •.. $Call 
NCR AUMadels . . . . . . . . • . . SCaU 
NEC APC ·lll PACKAGES 
w/2 Or. Wo1dstar Pio Pk. 2050 •• $2299 
w/plotler. dl!iltizer & AotoCAll •.. SC.O 
$[£QUA Charne loon I P..s. • . • • . SC oQ 
WAN& 
PC w/25fit:'. 2 01 . . . ... _ . _ .. $Call 
Olllce Assistant w/prinler...•.• $Cell 
ZENITH 
Zf·ISl-52 w/Zen ith Mooitor .••• $Call 
ZF-151-21 w/ IO MB Hard Disk. •• $Call 
ZF-16\.52 (Por!ible, 2 O~ .......S167S 

FDR IBM PC/ATIJR & COMPAQ 
ILUE LYNX 3278 ..... . 
DCAlrmallrmallnelllrnaKey. 
IDEAcomm 3176 . 

ANCKO AMl XII 
HAYES 
Snwunodem 120lr.1400 ... 
12008W'$mantom II 
NOVATION SmorlClll P1w 
PR~TICE POPCOM 

.. Stall 
.. _SCall 

Stall 

$3851$Cal 
- - $JS5 

$329 

C10l1J<100 .. .. .. .. .. . ... $2491$265 
VEN-TEL JOOl1200 H<!lf Card .S409 

.. SC•ll 

EPSON JX-ei:J COIOr S4S9 
L0-1500 $899 LX-&J $229 
FX-80+ 134.5 FX-100• $485 
NEC PZ/PJ Pinw1~e1s . • • S325.IS735 
OKI DATA 
192 $3$~ ML 84P SClll 
Ok lmale W . SCall P•cemark .. Stall 
PANASONIC IOl-PI091 S249 
STAR lllCRONICS 
Ganunl ISX 5345 SG·10 $229 
SO.IQl\5 . SC.II Sfl.15 . SS l9 
TOS!il8A 
P13LO ~ ~I . !Cell 

ll!mtlrlmlm.lr--
BROTHER IDYN~X 
Hfl.l5XL (20 CPS) 
Hfl.25'1iR·3S 
HEWLETI · PACK~RO liSer Jel 
Dl.ABLO 630 ECSl18M . . . 

$3'59 
$49W29 

. SCall 
$1719 

Micromodem II• w/Srnaneom I . S149 
MICROSOFT Sortcard 11 $339 
lllCROTEK 011mplinu GX $69 

NDYATION Apple C•l 11 $209 
212 Apple Cat II (1200) . S3B9 
ORA.HOE MICM GrapplUI + ... $79 
8u ll e1~d G11pplo1 + $145 
PCPI Applicord 6MHz . . . . . SCall 
MAQNTOSJ-1 DRIVEi . •.•• .• . CALL FORSS 

RAM CH IPS 
&OK SET $14 256K SET S.C 

tall Ji;w Q!Jan!rly pricing 
DOUBlE-SIDEO DISKITTES 
3M. . . . . S27 Oyun . . . S30 
Moua . $25 Wabosh . Sl9 

PRUIT BUFFERS 
OUADRAM Mlerofmo 
Para Do llP•roDel l6K $139 
64K . . . 51&5 128K . • . $239 
Seril l/Senal. Se1lh1. Pai/Ser 
BK . . . • . $139 64k Sl59 
I llfR .SIRUCl. Shullle

811 lf• r 321:' _ . . _ . _ $269 

SURGE PROTECTORS 
EPOICURTIS All models . . Seen 
NETWORX Wire T~us 139<'!.55 
k.ENSINGTON Mas~rpie<:e .. Scali 
EMERGENCY POWER SYSTEMS 
SOLA Milli UPS . SCall 
11lpplile BC425-FC (425 Watts) $3H 

JUKI 6100'6300 scan SWITCHBOXES 
NEC CABLE CO 3 Way Serial/Parallel . Scan 
HF360 · $415 2050 · S669 COMPUTER ACC ESSORIES 
355D .... SI Oli9 81150 . · · · S1499 Oal• Oiroclors(AllModels) .. SC .U 
DUME Sprint 11 4Dl115-5/1190 .• SColl 1.-i--"""'---r---
SI LVER REED EXP 500i5SO ... S256'S419 . 
STAR MICRONICS Power Type . . . $415 --~....ilralrl..,,.lrMli;,i;ll 

~~~~~CJ~~~~m:~~~=r-
'-""""""" -.----- 

POLAROID PALETTE . . .. $1099 l..Wrlo:ri.Orlrl:jlOlrl.~ 
ENTER COMPUTER Six Shoo1e1 . . S779 

800-843-4302 
150 Broadway,Suite :2.212, NY, HY 10038 

HOURS 9·81$1. MQNtA~· SATUROAY 

P1r1cotl C. (2 WnlJ fa C:lt~} . i:Hllltri Ct, 
t.l:U\'Qm!!l<t~ 

APO 010tn A. Gd 6~ (m1n1mum $1) Add lit 
fol t~ i11 1um1 All Returned P~Oft·Oe ftctm 

M. 'PttndtH Al• S•r;t 1a A 1~ Atttccting 
Clkutt Genl1ch RHt:11n1 tilt Rig hi ui C:h•ng1 
Adv1rbndPrte:-tl 

~~ 
l. ": 'fJ -h l· ~ 

AST RESEARCH INC. 
AOVANTAGEI (lor AT) •. 
SIX PACKPLUS w164K .• Stal 
jrCOMBO(up. lo 512K) .•....• SCa I 
HERCULES Graphics Card . $299 
co1or C11d(RGB1comp1 P..J _.. s1ss 
INTEL 8081/ao2BI ......... $Call 
OR~lt> PCTurbo 1!6 "128X . . !655 
PARADISE SYSTEMS MuNi·O~play S280 
ModUIBI Grap~I~ Card . . . . . . $269 
Mod~I• A/B . _.. _ $751$ 179 
PROMETHEUSl'lomodem Ex1 S3•5 

QUAD UM 
EXPANDEO OUADBOAAO w/64K . $239 
OU.\O 512 + wl 384K $309 
SIGltA DESIGNS Calct 400 
/Mouse • .. .. .. . .. • .. . S4991S575 

STB SYSTEMS Grapl!ix Plus fl ..•. S259 
Super Rio "'64K . . . . . . • . . . . .. _S279 
TALL TRE:E JRA.\1-2 •..•. . ..••... SCall 
TANDON TM·I00-2 (DSOOJ ........ S129 
TEAC FO.SSB (Ttinllne DSODI ...• $109 
TECMAR Graphics M"IUI. . • . 5485 
C1pt1i• w/OX . . . . S179 
JrCaplalo w/128 . . . • . • . • • $3D9 

HOUSTON INSTRUMENTS 
?C-695 . .. •$m OMF'-41142 . •S231>9 
OMP-29 . • • . srm OMP·Sll~ . S3>59 
OT-II Digiti?er . . . ...... S619 

ROLANDOXY·S0Ml80 $09M~20 
&UMMAGRAPHICS SornmaStntch SCall 

CHAOS MANOR 


Command-driven adventure games 
are much different. You don't know 
what you' ll be allowed to do. The 
machine knows what you·re per

1 mitted. but it doesn· t know precisely 
how you'll give the command. Sophis
ticated games. like the excellent ln
focom series. have highly complex 
program structures. including a com
mand parser that looks at what you 
ordered and tries to make sense of it. 
Often it succeeds. 

In command-driven games you 
must experiment. Sometimes you 
have to do a lot. Badly designed 
games o f this sort are terr ibly 
frustra ting: you sit there and try what 
look like perfectly reasonable actions. 
only to be given some stupid generic 
message like. "I don't understand 
that ... In the ideal case. though. the 
game designer wi ll have thought of 
everything you might want to try and 
has built in some kind of response ap
propriate to what you tried. "Dig." " I 
see no shovel here:· 

Even the well-designed games can 
be frustrat ing. since you 're trying to 
solve a puzzle. and you can't be S!m 

that the designer even considered the 
ingen ious idea you've just come up 
with for getting past the forest of 
skeletons or whatever blocks your 
path. Moreover. because you have to 
figu re out what you 're allowed to do. 
it takes longer to learn how to play 
command-driven games. 

By contrast. you can play menu 
games almost instantly. All you have 
to do is read through the ru le book 
or examine the help file or whatever. 
Thus I find that menu-driven games 
ca tch my attention quicker than the 
command type. 

However. I also find that I tire o f 
them sooner. In Wizardry l. for exam
ple. once I learned the menu of com
mands. it was easy to move about in 
the dungeon. (Not too easy: I man
aged to lose no fewer than 11 first-ra te 
characters before I caught on to what 
I was doing wrong and tried a new ap
proach.) At fi rst that was fun. Then. as 
I learned the shape of the maze and 
the nature of the puzzles. I longed for 
the abil ity to do multiple moves. ln

1co111i,111ed1 
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CALL TOLL FREE 

PRINT RS 
Anadex 
°'l1Model5 

Brothe r 
~RtOwl'Tmcioni 
HR-15XL 
HR·25 
HR..:!5 
Twmwni.arS 
Canon 
LBP·!IAI 
C - lloh 
A·I0·30 
F·10 ?:lraflel QI' Serial 
55 CPS Scnal 0< Parallel . 
65' O Parallel (Prowrll r) 
8510SP 
8510$CP 
851081'1 
Citize n 
MSP·10 
MSP·15 
MSP·20 
MSP-25 
Comrex 
CR·2E 
CR·• 
• :Ill 
DaisyLaser 
~101 

Datasouth 
os1eo 
05220 
OS·Pl'll 
DS-PP•2 
Diablo 
D-25 
6JOAPI 
630ECS 
6:JOEC$/IB M 
001 r Pr nUH Mode.ls 
Epson All ,,.,n,., MOcfels 
lnforunner 
Rllemnn wJTraclor 

R•toman l5 

Rlferm.an Ojue w/Tractor 


Juki 

5500 
llOOO 
6100 
6JOO 
NEC 
20!0, 2015. 2030. 205() 

3510, 3515. 3530.355() 
8810. 8815,8830, 88!0 
P2. P3 
Oki dala All Phn1er Models 
Panasonic 
10\lt 
1092 
1093 
KJ<P3HH 
Siemens 
PT/88 lnkJcl 
PTl891nk.Jel 

Star Micronics 
AU Pnntor Models 

Silver Reed 
EXPie.OO Parallel 
E.XPSOO P3ra11el or Senal 
EXP550 Parilllol o r Scnal 
EXP770 ParaI lel or Sert.a1 

Texas lnslrumenl s 
850&800Sen<>• 

Call 

$239 
$339 
S599 
5809 

.$819 

Call 

$ 469 
SB69 

$1035 
5295 
$385 
5465 
5315 

5 279 
$414 
5414 
5539 

$ 364 
Call 

$1529 

Call 

51079 
$1299 

5449 
5629 

5549 
51484 
51659 
51659 

C• ll 
Call 

5244 
5499 
5299 

Call 
5199 
5385 
5699 

5629 
51009 
51399 

Ca11 
Call 

$2311 
5349 
5429 
54,59 

. 	Call 
Cell 

Call 

52211 
5279 
5389 
5699 

Call 
Toshiba P1a•OP111011e1orsei..1 5544 
P351 Pa.rallnl or Senel S 11 55 

MONITORS 

Amdek All Monlt""' Call 
Princeton GraphicHx-12 5445 
SanyocRT-Js 5149 
Taxan 
121 Gtoon 5125 
122Am.ber 5134 
4:1Q RGB S399 
•25 RGB/Gr- 5410 
4'0 55411 
Zenith 
ZW.t-12'2 A.mbCf 5115 
ZVM-t2JG""'n 589 
ZVM-124 $119 
ZVM-130 Call 
ZV J · l:J.3 Col0</RGB 5410 
lVM· 1:15 Color/RGB W/ A.udllO 5459 
ZVM·l36 S57S 

SOFTWARE IBM PC 
and 100% Compatibles 

Crosstalk 16 .. .. .. . . . . $95 
D Base Ill . . $359 C• nonPC· 10 

Compact. Convenient 
Enable. . . . . $329 ... Penonat Whh the oxdu:dwe 

Clloon e11nndgo cop'ylnv

Framework . $339 :::~:1':~:~::•w $509 
Multi mate 3.3 . $225 

Smart System. . $459 

Super Cale 3 (ver. 2) . . . $159 

Word Perfect 4.0 ..... $209 

Wordstar 2000 . . .. . . . $239 
 CanonPC.25 CanonPC·20 

Rctdu~•on o.rKI onl•rt1omon1 Comp.a.cl , rot. oUiclam for any 
coma:1 to Pnr.sonal CAttrldgo bull.neu. With the tu1clu1lili'6Wordstar Professional .. $239 copylrtQ. M•kO co.pies. up to l,e<g111ri l Canon c.:atlrldgo copying

Many other titles available. :~i.:rc:~1C::11~!~~~. 
We do not guarantee computer compatability. 

&y&1.em.. Pim: 1utom111tlc p•per5939 
~c:i~r:i~:~:.:::. $719 

DI 
Maxell MD· • (0ty lOOJ 

M0·2 (Oty 100) 

Nashua 

SIS DIO (OIY 100) 

DIS 010 (Oly 100) 


K YBO R s 
Keytronics s1s1 
5151Jr , 
PLOT ERS 
Enterswco1-P600 

Epsc>n H1-00 


DI KDRIV 

Alpha Omega ru.oo 11; 

Turbo 20 

Turbo 30 . 

Haba Hobodlsk 10.- Moc1ntos1t 

Iomega a0<nou111 eox '"' 1BM 

10Meijab>le . 

WMogobylo . 

20 MOljabyte Plus 

5 Mi09ob)'IO for Mac1 n1osh 

Rana Ei.1 1 
Eliitell • 
Elite HI 
Ehle IOH/Appt 
Con1mlle1 (W/Ortve On.lr) 

Anchor AutomaUon 

A.nchor Express 

Mar1tX lt 


Hayes Smonmoc:em300 Bou<! 
Sm.artmodem 1200 6.ilud 
s....t1mod""' 12008(18"1) 
Smartmodem 24.00 Be.ud 
Micrornodam llE (Aoole ) 

Novation Smanco• Plus 

Prometheus ''" Mooeis 
Racal-VadiC A11 Model• 
US RoboticS Passwo•d 1200 

BOARD 
ASTSJx Pack PlllS 

Hercules eo1"' eard 

Graph le C3rd 


ParadiSe MOdul1tGr•"'1oeo1H 
Five Pak 

Quadram au.c11>oord ex Ok 
e.. R;nmBO 

Ou11dltnlo: 


Tee Mar 

G raphics-Master 

•26K Ovnam1e Memory 

i.56,K Oynam1c M001ory 

Q)p131in 128K 

C.p"1m 25fiK 


$26 9 
5239 
51211 
537 9 
5319 
$609 
5 129 
5 2711 

Cell 
Call 

51 95 

$249 
5145 
5211 5 
5 2511 
51 59 
5 2 19 

S89 
5325 

5449 
$225 
5299 
5 28 11 
5389 

co 
NEC 
PC.8201 COmoolor 
F'C-8401A 

8201 & 8401 AecGssonos 


Sanyo r.1ac-115 """•blo 
Televideo PMdT 
PM 16T 

Wyse 

Wyse pc Du111I 

\Vy>O DC 10 M g 


Z e nith 
z.1 ~Sio0le Dfiv 

Z • 150 Ou.al Orl\le 

~·1501'1/lOMogob\'1 0 
Z • 160 Sif19le Drive 

Z-160 Dual Dr>ve 


VIDEO TEA 
AltOS Smart ll 
Qume 
OVTGroc:tn 101 
OVT Ambe• 101 
Tele11 ideo 
92 1 
922 
955 

Wyse f>O 

15 

Wy$065 


Z e nilh z-22 
Z-:19 
z.49 

$315 
.Call 
Call 

$ 1859 
$5089 

Call 

.Call 
c .•11 

Sav e 25'-
Sava 2.5" 
s .. ... 25" 
Sav o 2511. 
Save 25" 

I ALS 
$ 769 

5209 
$314 

$445 
5599 
$459 
5 429 
5565 

Call 
5469 
S599 

Call 

2222 E. Indian School Rd. 
Phoenix, Arizona 85016 

5149 
51811 

.. 5125 
$135 

$179 
$1711 

5780 
Call 

55911 
. 5889 

.511811 
$289 

Call 
.. Call 

Call 
Call 

5175 
5339 
$405 

51080 
..S69 

Store Hours: Mon-Fri 10-5:30 Saturday 9-1 

Order Line Hours: Mon-Fri 8:30-5:30 Saturday 9-1 


Inqui ry 77 for MS DOS Producl5' Inqui ry 78 for all others. 

http:Comp.a.cl
http:CanonPC.25
http:EXPie.OO
http:Rlferm.an


Inquir y ~6 for End·Users. 
lnqulr 47 for DEALERS 0 LV. 

IBM PC/XT COMPATIBLE 

XT-16 SELF-ASSEMBLY KIT 


Build >bur 01v11 !B!tf PCIXT Fully 
Com/JaUble Computer Al uper Low Cost 

• lnduding: 256KXT-16 CP Mother Board, Color 
Graphic Card. Floppy Controller. One DS/DD Sllm 
Dril'C. Flip-Tup Case, 135WPower Supply,Keyboard. 
IO-minuteStep-by-Step 
Assemblv lnstruc.tlon, and 
lJser'sSyswmManual. 
OnJy S799.00 

• Op11omll 2nd Dril'e. 
S95.00 

for Moni1or. lO~IB 


Han! Di~k Drire. 

:ind As.-;emb!ed S~ :wm ... Please C.111 


Fl.IP-TOP Ci\SF. 
• Open from1bp ror 

f:.1.s)' and Quick Access 
10 Inside 

• For IBM PCIXT ~1 other 
Board and Compatibles 

• Slldc-oul IBM SI)'le 
C:JSe Also Available 

• ~1ouming Parts Included 
135 W POWER Sl'PPll' 

Upgrade !bur IBM PC to XT 
• ~ Dril•es Power Plugs 
• Sir~ Switch model 

ha.~ s.unedimensions & 
power pill)!. a.~ IB;\1 
power suppl ~" 

• lku:kswi1ch model t1m 

fit i\lega m!ie perf<.'dly. Sii 5.00 
r.rll~Wft"I' 

• I.ED liir Cap l.ock 
· Numb. l.ock. 

• Big Ret um Key. 
• IB)l l'fJXT 

Com1)alible Keyboard. 89.00 

XT-16 CPI' MOTHER BOARD 
• l ll~I PC'XT Fully Compatibl 
• 8088 Mitm·Processor °"1 ' -•\~~··,.~or·• 

w Optional '- -.....
• R1/0 SlolS 
• Up to 2561\ 

~1l1non· on Board i r-1• S:u1ie Oimension N " ..... - .IH~I P XT ~!othe r Board 

Assemhied & Tested Board (OK) ....... S28 S. 00 


PCP-128 EPROM PROGRAMMER 

• Read and Program 2716. 

l 32. l 321\ . 2 64. 
2 MA. 27128. ;md 2816 

• :uper fa~I Speed. I Kiser 

Sl79.00 

• 	Dl~k 110 C.ard . ...... . .......... . S169.00 
handle 2 Ur. , Parallel , Serial (2nd Serial 
optional). Clock. Grune Porl 

• Color Graphic Card . .............. S119.00 

• DiskController wlCable(handle Drives)S 5.00 
• lll~I Al Comp:nibl Keyboard. Pow r Supply, 

C;r.se &Add-on Card ..... _. __ ... Please Call 

C.J. COMPUTERS CORP. 
(.\Jnnufanurrr & Distributor) 
2 2 ~ ·. llall Road, STEB 
Anaheim , CA 92804 
\!311Order ll 1 ~ l.11w· t ' l -1 ) ~ 2 1 ·8\lll. (' 14)8l1·8'Jl.I 
• ,111·~ UF...1l.ERS 

l'..I LLFORIU'R. PECIAI. DEALER'SPRICE 

·'OEMCle1ler \l\!k-ome· • 


(11\M I>~ lr:itl,,,m~ orlmern:111011:1I Businc M:1d 1inc,; 

c:or1~ •~J I 10111 
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NaturalLink converts 

a command-driven 

program into a 


menu-driven program. 

focom·s designers have built in the 
capability for inputting whole strings 
of commands: Go east. Tuke sword. 
Kill troll with sword. Attack. Run away. 
Go south. The whole command string 
is considered one move at a time; if. 
for example. you killed the troll with 
the first stroke. the program wou ld 
ignore the other commands to attack 
and ask for new instructions. 

I wish I could do that in Wizardry 
I. For that matter. I wish I cou ld use 
the Adventure trick of dropping ob
jects to mark various passages and 
rooms: most of the Wizardry I 
dungeon is a maze of twisty little 
passages. all alike. and mapping them 
is tedious at best. 

The conclusion from this is obvious: 
when you're fi.rst starting. it's best to 
have a menu ; but after you've been 
at it for a while. you'll prefer com
mands. 

Games may be thought frivolous. 
but the fact is that a good game com 
mand parser. like lnfocom·s. is a fair
ly hefty achievement. with profound 
implications for the whole field of ar
t ificial intelligence. After al l. what 
we're really seeking is a way to let us 
control computers without having to 
use special commands. In the ideal 
case. we·d simply tell the machine 
what we wanted and watch it do it. 
Some of the lnfocom games get 
pretty close to that ideal-but of 
course they're working in a restricted 
universe. 

A computer program isa restricted 
universe. 

TI'S NATURAL LANGUAGE 
Something of the above seems to be 
the philosophy of Texas Instruments' 
new natural- language fron t ends. You 
can get a natural-language shell for 
DOS. Lotus 1-2-3. WordStar. Word 

Plus. the excellent BPS Busi ess 
Graphics. EasyWriter. PeachText 5000. 
Knowledgeman. SuperCalc. Multi
Mate. and probably more that I didn't 
hear about. In addition . there's a sort 
of generic NaturalLink toolkit that can 
be used to generate NaturalLink 
shells for other command-driven 
programs. 

NaturalLink in essence converts a 
command-driven program into a 
menu-driven program. With Natural
Link you begin to build "sentences" 
whose grammar and syntax are set by 
the application program the shell is 
built around. As you add words to the 
sentence. your choices become more 
restricted. Using WordStar as an ex
ample. begin with " I want to" : this is 
appropriate to any legal command in 
the program. Now add "edit: ' and the 
legal choices become onty two: a 
document and a data (or nondocu
ment) file. 

As soon as your choices are nar
rowed down to one and only one. the 
Natura!Link program fills it in for you. 
It still doesn't execute the command. 
You get a chance to change things 
first. 

The Natura!Link programs were 
del ivered to me by lbm Siep of Tl 's 
corporate Human Factors facility !and 
I sure wish some of the other hard
ware outfits would start a human· 
factors center). Tl's human-factors 
people classify users as beginners. ex
perts. and occasional. The NaturalLink 
programs are designed for the first 
and last of those categories. Experts 
don't need them. 

The Natura!Link shells have quick 
ways to get outside them and into the 
regular program the shell surrounds: 
into regular WordStar. or SuperCalc. 
or whatever. When you do tha t. the 
NaturalLink shell vanishes. It can be 
brought back easily. 

Tom Siep was accompanied by 
Peggy Hart of Tl's Austin research 
facil ity. They were visiting in Southern 
California ostensibly for the Winter 
COMDEX in Anaheim: that show was 
so small that I drove down for only 
one day and saw little to keep me 
there any longer. After COMDEX. 

(«111li11ued) 



Put the NFLat your fingertips. 

Hands-on pro football excitement is as 

close as your keyboard with NFL Chal
lenge from Xor. This is the officially 
licensed NFL action computer game with 
offensive plays and defensive sets based 
on the ones in NFL playbooks, plus com
plete updatable rosters for all 28 NFL 
teams . 

Every game can be the Super Bowl 
when you take the field with Xor NFL 
Challenge software. Feel the pressure as 
you choose starting lineups , drive down
field against the clock, and go head-to

head , down-by-down against the 
league 's most innovative offenses and 
formidable defenses . It's the most 
intense computer simulation of the pro 
football experience ever devised . 

Xor's NFL Challenge requires IBM 
PC or PC/XTwith DOS 2.0, 256K bytes 
of memory, monochrome monitor with 
IBM®monoch rome ca rd or RG Bco lor 
monitor with IBM®color graphics 
adapter. Also runs on the IBM PC /AT. 

With NFL Challeng,e from Xor, you 
have 50-yard line seats for every game! 

Ordering Information 

NFL Challenge wi ll be in short supply. 
To kick off your NFL season. contact us 
for the name of the dealer nearest you : 

1-800-328-8322 ext. 538 
(in MN call (612) 938-0005) 

NFL Challenge will be reserved for you. 
Product will be available in li mited quan
tities beg inning in August , 1985. 

lxlolR I .~ 
CORPORATION 

5421 Opportunity Court 
Minnetonka, Minnesota 55343 

(612) 938-0005 
Inquir y 34 5 

IBM is a rogismred tta<lnmark of lr11crna11onal Business Machines. 
NFL Challenge Is a trademark ol Xor Corporahon and NFL Proper· 
t s. Inc. ' 1985. All r>ghls rescrvlt<I. 
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they came up to Chaos Manor. 
It's always interesting to see people 

here for the first time. I think no one 
really believes that my descriptions 
are accurate until they get here. 
Anyway. Tom and Peggy brought a 
box full of software. including the 
NaturalLink shells. and a Tl Portable. 

The Portable is a luggable version of 
the Tl Professional. Big Tex. our Tl 
Professional. is full of boards. in
cluding speech synthesis. The Por
table is comfortably less filled up. 
although. give it time ... 

The Portable has color. The Tl Pro
fessional is one of the few machines 

with color good enough to do word 
processing on: the Portable lives up 
to that reputation. It also has a jack 
on the back so that you can pipe out 
the video display and put it on a large 
monitor. 

Peggy Hart is involved in the design 
of the Natural Link software. She isn't 

ITEMS DISCUSSED 

BASIC DEVELOPMENT SYSTEM .. $12 5 

Beta Tools Systems 

8972 East Hampden Ave.. Suite 179 

Denver. CO 802 31 

(3031 793-0 145 


BEYOND COMPARE ....... . .. .. $30 

General n-ansformation Company 

POB 10083 

Berkeley. CA 94 709 

(415) 644-0702 


CHECKS A D BALANCES ..... S74.95 

COE Software 

2463 Mccready Ave. 

Los Angeles. CA 90039 

(2 13) 661-2031 


COLOR-400 PC GRAPHICS 
BOARD .. .. . ..... . ... .. . . 5795 


Sigma Designs 

2023 O"lbole Ave. 

San lose. CA 95131 

(4081 94 3-9480 


DISK MAKER l. ......... , .. 51995 

ew Generation Systems Inc. 


1800 Michael Faraday Dr.. Suite 206 

Reston. VA 22090 

(8001 368· 3 3 59 


EM·rT ................... $49.95 

Sayansi 

2605 Sierra Village Court 

San Jose. CA 95132 

(4081 729-3619 


FORM IT 

you supply disk ..... . ...... SJ 5 

company supplies disk ... ... 520 , 


Emerald City Software 

POB 1001 

Ben Lomond. CA 95005 

(408) 336-3354 


HITCHH IKER'S GUIDE TO THE GALAXY 
for Atari and 

Commodore 64 .. . ... .. 534.95 
for all other machines .... . 539.95 

lnfocom 
125 Cambridge Park Dr. 
cambridge. MA 02140 
(617) 492·6000 

HYPERDRIVE 

for 512K-byte Macintosh ... 52195 

for I 28K·byte Macintosh ... S279 5 


(includes $600 upgrade to 
512 K-byte Macl 


General Computer Company 

21 5 First St. 

Cambridge. MA 02142 

1800) 422-0101 


LAPLACE ..... .... Price unavailable 

P. L. Hagelstein and Associates 

POB 2723 

Livermore. CA 94550 


THE L EGENDARY SOFTWARE TOOLS 

MS-DOS versions 2.0. 2.1. and 
3.0 . ..... . ......... . . ... 590 


CP/M-80 version 2.2 . ........ 590 

Carousel Tools 

Strong Consulting 

5706 Van Fleet Ave 

Richmond. CA 94804 


MA"XTHINK 

copy-protected . . ......... 559.95 

not copy-protected ...... . .. 5120 


MaxThink Inc. 

230 Crocker Ave. 

Piedmont. CA 94610 

(415) 428-0104 


MAX-12 AM BER MONITOR ..... $249 

SR- 12 COLOR Mo ITOR ....... 5799 


Princeton Graphics 

601 Ewing St.. Bldg. A9 

Princeton. NJ 08540 

1609) 683-1660 


MEGAMAC ................ 51395 

Micrographic Images 

21040 Victory Blvd.. Suite 210 

Woodland Hills. CA 91367 

(818) 368-3482 


MITE COMMU ICATIO S.. 5150-5220 

Mycroft Laboratories 

2615 North Monroe St. 

'Iallahassee. FL 32303 

(904) 385-114 1 


MULTIPLE CHOICE ............ 564 

Awesome '!echnology 

177 Webster St.. Suite A-416 

Monterey. CA 93940 

1800) 548-2255 ext. 803 


{outside California) 
(800) 	624-2644 ext. 803 


!inside California) 


MYWORD! .... . . . ...... ..... $3 5 

T Software 

34069 Hainesville Rd. 

Round Lake. IL 60073 

(312) 223·0832 

NATURALLINK .... Contact company 

'!exas Instruments 

POB 809063 

Dallas. TX 75380-9063 

(800) 527-3500 


OMNIDRI VE FOR MACINTOSH 
5.5 megabytes .. . .. . .. .. .51495 

11 megabytes ............ 51995 

21 megabytes .......... .. $2995 
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a computer-science type- whfch 
helps. Her husband is a professor o f 
rhetoric at the University of Texas at 
Austin. which probably helps too. 

Tl is hoping that the aturalLink sys
tems will be a key factor in selling the 
notion that people. especially busi
nesses. ought to use Tl PClones. They 

Corvus Systems Inc. 
2100 Corvus Dr. 
San lose. CA 95124 
(408) 559-7000 

lliE ORIGINAL CHOCOLATE 
BYTE .. .. . . .... .. ....... $9.95 

Software lbolworks 
15233 Ventura Blvd .. Suite 1118 
Sherman Oaks, CA 91403 
(818) 986-4885 

PC-MATLAB . ......... . .... 5695 
The Math Works 
124 Foxwood Rd. 
Portola Valley. CA 9402 5 
[4 15) 851-7217 

PC-WRITE ........ $10 for disk and 

$75 to register 

Quicksoft 
219 First North. #224 
Seattle. WA 98109 
(206) 282-04 52 

SAVVY . ........... . . ... ... $295 
Excalibur Technologies Corporation 
800 Rio Grande Blvd. NW 
Albuquerque. NM 87 104 
(505) 242"3333 

SIDEKICK 
copy-protected .......... . $54.95 
not copy-protected ... . . .. $84.95 

SUPERK EY ... ...... .. . . ... $69.95 
1\JRSO PASCAL 3.0 .. ... .... $69.95 
Borland International 
4585 Scotts Valley Dr. 
Scotts Valley. CA 95066 
1408) 4 38-8400 

SOFTWARE ANTHOLOGY SERI ES 
for CP/M (seven disks 

available) . ... .. .. .. $32.50/disk 
for MS-DOS (one disk 

available) ............ . . S32 .50 

just may succeed. I find the Natural
Link shells just the thing for programs 
I use only every now and then . 

There·s on ly one problem. which I 
brought up with Tl executives during 
my trip to Aust in. Tl intended to 
license use of the aturalLink tools to 

(COl1!i1111edJ 

Workman and Associates 
l 12 Marion Ave. 
Pasadena. CA 91106 
(818) 796-4401 

STAR FLEET I .............. $49.95 
Cygnus 
POB 57825 
Webster. TX 77598 
1800) 622-4070 

(credit card orders) 
(713) 	486-4163 

lcheck or COD orders) 

VALDOCS 2.0 
for OX· IO (OEM product) .. $49.95 

Epson America Inc. 
2780 Lomita Blvd. 
1brrance. CA 90505 
(213) 539·9140 

VALDRAW A D VALPA INT 
PACKAGE .. . .. . .. . ........ $495 

Rising Star Industries 
25500 Hawthorne Blvd.. Suite 2000 
1brrance. CA 90505 
(2 l 3) 373·9112 

WIZARDRY I: PROVI C GROUNDS O F 

TH MAD OVERLORD 
for Apple ti .. ........... $49.95 
for Macintosh ........... 559.95 
for I BM PC. PCj r. and 

monochrome .......... 559.95 

Siffech 
6 Main St. 
Ogdensburg. NY 13669 
13 15) 393·6633 

XE oCOPY ....... Price 
Berkeley Software 
2124 Kittredge St. 
Berkeley. CA 94704 
(4 15) 524-8578 

unavailable 
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WHY WAIT FOR 

ANSWERS FROM YOUR 


IBM PC/AT/XT 

NOW THERE'S 


MEGA-MATH@ 

Engineers. scientists and stotls!lclons ore 
d iscovering the time sO\llng copobl llty of 
New " Mego Math" II . A library or over 45 
assembly longuoge subroutines for lost 
numeric colculotlons. up to 11 times faster 
than your present complier. 

The pretested routines use lhe 8087 or 
80287 coprocessor for optimum pert0<· 
monce. The routines reduce development 
time, ocx:le size ond testing time. 

"Mego Moth" II Includes: 

MATRIX OPERATIONS 

VECTOR OPERATIONS 


VECTOR SCALAR OPERATIONS 

STATISTICAL OPERATIONS 


FAST FOURIER TRANSFORM 

CONVOLUTION 


SOLUTION OF LINEAR EQUATIONS 


The library Is colloble from Mlcrosott 
Fortran. Boslc. "C" ond Posco! compllefS. 
Also IBM Professional Fortran ond Macro 
Assembler. 
Get " Mego Math" II Performance for only 

$299.00 (U.S.) 
Also O\lolloble Is the "Mega Moth" A.T. 

"Booster''. A slngle PC board. designed to 
reduce execution time In numeric processing 
oppllcotions. 

If your IBM AT Is equipped with Iha 80287 
coprocessor. the " Booster" will enhance its 
performance by up lo 50%. 

PRICE $349.00 (U.S.) 
For Increased performance of Mego Molh 
Routines, Inquire about Mlcroy 's high perfor
mance floating point processor tor the IBM 
AT or c ompatib les. 

EL ,RO ICS LTD. 
(403) 250-1437 
Boy 1. 4001A • 19 Street N.E. 
Colgory. Alberto. Canada T2E 6X8 

!!!!l!!l
lliliiil 

hl.Ai at~~ IJ:tltrS Wfl.lU~ 

TRADEMARKS: 

(IBM. PC/ XT/ AT) 


INTERNATIONAL BUSINESS MACHINES 

(MICROSOFT) MICROSOFT CORPORATION 


(MEGA MATH) MICRA Y 
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Savvy seems to be 
the most interesting 
of the database 
systems that I've 


looked at so far. 

software houses. They'd charge stiff 
up-front fees and even stiffer royalties. 

"Who can afford to use them?" I 
asked. 

They stammered a bit. 
"Didn' t you learn from the Tl-99 

disaster?" I asked. "Freezing out small 
developers is a sure way to doom:· 

" We know that We're encouraging 
small developers:· 

"By charging anyone who wants to 
experiment with Natura l Link S 1500 
just to try it?" 

" Well-that was expensive stuff to 
develop. How can we recover our 
costs? Because if we can't. then we've 
not got a lot of incentive to continue. 
Corporate will shut down the research 
effort:· 

I thought about that for a wh ile and 
came up with what I think is an in· 
genious idea. " Look. you don't want 
20 companies to pay you $5000 for 
NaturalLink. That hundred grand 
would be nice. but it's not a patch on 
what it cost to develop the program:· 

No one wanted to touch that one. 
··what you really want is five bucks 

each from half a million copies." 
"Sure-" 
"But since no one can pick which 

software developer will come up with 
somethlng that sells a million copies. 
what you need is to get the Natural
Link toolkit into the hands of as many 
developers as possible." I continued. 
"So. Give it away. If you have to charge 
anything at all. set the charge at your 
production cost. Don't cha rge royal
ties on products developed. either. 
Not at first. What you have them do 
is sign an agreement that they'll pay 
royalties on all the copies they sell 
after the first hundred are sold . That 
way you'll col lect from the successful, 
and you won't discourage start-ups 
from using NaturalLink." 

The Tl people thought about that 
one. Last l heard they were going to 
try to get the corporation to adopt the 
policy. 

I hope they do. NaturalUnk is a. er. 
natural for occasional users like me. 
I can start work using the Natura l Link 
shell and switch over to command 
structure when I've refreshed my 
memory about the program. 

More on NaturalLink and the Tl Por
table (well. Luggable) another time. 
I'm impressed with both. 

WINDING DOWN 
I'm running out of space. and there's 
still more to cover. There's a new ver
sion of Savvy. the odd database lan
guage that not only uses natural-lan
guage concepts but lets you spell the 
commands wrong. I find Savvy about 

the easiest-to-use PC database of 
them all. However. I have a letter from 
a reader who doesn't like he fact that 
Savvy isn't just a database but a 
whole database programming lan
guage that you have to learn to get 
its real benefits. It's all true; to me. 
having a database language is a 
feature. not a bug. 

Savvy bills itself as "The Artificial In
telligence Database" and pretty well 
lives up to the reputation . It's not 
copy-protected. The license agree
ment is silly but not as stupid as most. 
There·s a nice tutorial. and the manual 
has examples. Before he left us to go 
back to graduate school. Peter Flynn 
(who cannot spell) studied a number of 
the databases here at Chaos Manor 
and decided that Savvy was the one 
he wanted to implement on PCs and 
compatibles. I've a bit less experience 
with Savvy·s rivals. but I'm coming to 
the same conclusion : Savvy seems 
complete enough. is easy to get 
started with. and seems the most in
terestit1g of the database systems I've 
looked at so far. · 

There·s also Max'Think. This is an 
"idea processor" that purports to 
solve most problems writers face. 
There's even a section on overcoming 
wri ter's block. The authors of Max
Think claim it's much more useful 
than Thinl<Tunk. which was the first of 
the idea-processor programs (or at 
least the first I was ever aware of). I 
find ThinkTunk indispensable. I lhink 
I'm going to like MaxThink. Alas. it has 

[co1itfmjed) 

Turns any personal computer Into a complete micro

2 computer DEVELOPMENT SYSTEM. Our integrated 


control/display program runs under MS·DOS, CPIM, 

ISIS, or Apple and controls the UOL via an RS.232 port. 


rne $2995 1 DEVELOPMENT SYSTEM 

32K brt•• of EMULATION ROM (128K 
max) allows you t.o make program patches 
instantly. Since lhe larget ROM socket 
connects data and address lines lo both 
the analyzer and the emulator, no expen· 
slve adaptors or personality modules are 
needed. 

The powerful BUS STATE ANALYZER lea· 
lures four,step sequentlal lrlggerlng, selec1tve 
trace, and pa.ss and delay counlars. Symbolic 
trace dlsassamblers and debuggers are avail· 
able for z.ao, NSC..SOO, 8048, 6301 , Res, 6500, 
6800, 6801, 680.2, 6605, 6809, 8051 , 8085, Z-8, 
1802, 8088/80188, 8086180166, and 68000/8. 

The PROM GENERATOR also doubles 
as a STIMULUS GENERATOR. 

For further Information, call or write: 

ORION 702 Marshall Street, Sulle 614 , 
lnslrumeols Redwood City, CA 94064 

( 415) 361 ·8883 
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ademonstration of 

Hewlett-Packard's 

Think.Jet Printer? 
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many features. and the documents 
are formidab ly thick land come in an 
awkward-for me-three-panel loose
leaf notebook). When I read random 
passages. I find intriguing thoughts 
and concepts. but I've so far been 
unable to get involved in the tutoria l. 
Jt's probably a combination of sloth 
and the fact that I'm used to Think-

lank. Unlike ThinkTunk. MaXThink is 
not copy-protected. It seems to have 
advanced text-entry/editing features 
There's much to llke about it. Real 
Soon Now . . . 

The game of the month has to be 
Wizardry I for the Macintosh: I've sure 
invested enough time in it. The boys 
have divided their time between In· 

Save Up To $130 On These Special OffersI 
TOOLS & TOOLS 2 3.00) compilers. The Pascal version supports 
For Cor Pascal IBM and MiCIOSOft Pascal. $175. 
For alimited lime, pick up both packages and 
save $50 offourregular list price. The Cversion VIEW MANAGER With Source 
comes with libraries far the Lattice, Computer Alf libraries are included. Please specify cor 
lnnovalions and Microsoft (version 2.03 and Pascal.Regular $425. Save $130. $295 

focom·s Hitchhiker's Guide to the 
Galaxy and Cygnus's Star Fleet I. 
guarantee you won't enjoy Hitchhiker 
if you haven't read the book. For that 
matter. I wouldn't buy the game with· 
out the clues: even if you·ve memo· 
rized the book. those puzzles are hard. 

There are three books of the month. 
Modtila-2 . A Software Development Ap
proach by Gary Ford and Richard 
Wiener (Wiley. 198 5) is an excellent 
discussion of why you want to write 
programs in Modula·2 and a good in
termediate text on the language. 
Beginners will find it tough slogging 
but well worth the effort it takes. Surely 
You're Joking. Mr. Fey1m1an by Richard 
Feynman {Norton. 1985) is a series of 
autobiographical anecdotes by the 
Caltech Nobel laureate who also is 
known as a wonderful teacher. and it 
has to be the most interesting book 
I've read in at least a year. just as The 
Pentagon and the Art of War by Edward 
Luttwak (Simon and Schuster. 1984) is 
the most important book I've read in 
some time. 

Meanwhile. Tony Pietsch has Con
current DOS and my CompuPro PC 
Video board ready to install in our big 
CompuPro S-100 80286/280 system. 
We've held off until we can get the 
machine upstairs: I've found that com
puters don't like to be moved. and I 
want to see it working "as was" in its 
new location before opening it up. We 
also have a pile of mach ines that have 
come in during construction and thus 
haven't even been uncrated. There's 
an HP with a ton of software: an Eagle 
Turbo PC; AT&Ts 3B2 UNIX V box: 
the Stride 400; and the thoroughly 
updated Lilith. My new quarters have 
been designed to let me set up a 
mess of machines and work on them. 
and J'm already running out of bench 
space. It's a great life if you don't 
weaken . .. • 

Jerry Pournel/e welcomes readers' comments 
and opinions. Send a selfaddressed. slamped 
envelope to Jerri) Pourne/le. do BYTE Publica
tions. POB 372 . Hancock . H 03449. 
Please put your address on Ifie leller as well 
as on the envelope. Due to the fiig{i volume 
of letters. Jerry cannot guarantee a personal 
reply. 

326 BY TE • AUGUST 198~ Inquiry 37 



Wfl.ntto.

hear it again? 


You made about as much noise turning the page as the 

ThinkJet Printer makes turning one out. 


So it lets you do two things at once. Print. And think. 

Without sound hoods. Without remote printing stations. 


Without aspirin. (And without a lot of clutter. The only thing 

smaller than the ThinkJet Printer is its price: $495:") 


Better still, it works with just about every personal computer. 

Hear the ThinkJet Printer sound off. 


Call (800) FOR-HPPC, Dept.276X, for the 

Hewlett-Packard dealer nearest you . 


F//09 HEWLETT 
Iii!~ PACKARD 

'U.S. li•t price . PG02511 Inqui ry 143 





'franset 1000: The print buffer, communications buffer, 
port expander, printer sharer and VO switcher. All in one. 
Anyone with a personal computer 
and one or more peripherals has 
faced the all-too-familiar dilemma. 
You need your computer to do an 
important fob. But you're forced 
to wait for the system to finish one 
job {printing. communicating. what
ever) before you can go on to the 
next one. Or you need to stop what 
you're doing to switch cables when 
you want to use another peripheral. 

Wait no more. Now Hayes intro
duces an innovative new device that 
lets you perform many jobs- at the 
same time-indepe11dent of your 
computer. 'Ii"anset IOOO. It works 
with a wide range of systems and 
configurations. And it allows you 
to continually 
expand your sys
tem as your needs 
grow. 

n-anset 1000 
frees your com
puter from waiting 
on your printer or 
modern-so you 
and your com
puter can go on 
to another task. 

Even while printing. Transet IOOOacts as acom
munications buff er and 2 4·hour mail box . And 1.0 
switching lets you route Information among 
peripherals. without switching cables. 

It even lets you 
print out documents in pre-set for
mats without having to go back into 
your computer. At the same time. 
ltanset 1000 can operate unattended 
mailbox communications-24 hours 
a day-even if your computer 
is turned off. 

Twocomputets can share one printer with 
1ranset 1000. Or. you canuse'Transet 1000 to let 
iwo computers communicilte with each other. 

In addition. ltanset IOOO is a port 
expander and software-controlled 
110 switcher. Now files can be easily 
directed and redirected to different 
peripherals. without physically 
changing cable connections. 

'Ii"anset 1000 
contains a stand
alone micropro
cessor. and comes 
with 12 8K of mem
ory. It operates 
with any RS-232 
interface com
puter. and has 
optional accessory 
kits available for 
the IBM PC and PC 
XT. Macintosh'"and 

Apple' Ile . Kits contain the necessary 
host cable. a user guide and menu
driven software that lets you 
graphically set up or 
customize 
port 

parameters and printing formats. 
Cables available for IBM PC AT. other 
computers and peripherals. 

Like all Hayes products.n-anset 1000 
combines sophisticated capabilities 
with easy operation. lust as Hayes 
set the standard in personal com
puter communications. now Hayes 
is taking the lead in computer task 
management. 

Contact your authorized Hayes 
dealer to see how Ti"anset IOOO can 
help you get a lot more productivity 

Ttanset 1000 allows prin~ngon both a dot matrl x 
pri11 ter and letter quality printer. while rreeing yoor 
computer ror other tasks. 

out of your computer system
without tying up your computer 
or you. 

Hayes Microcomputer 
Products. Inc .. P.O.Box 10520 
Atlanta. Georgia 30348 
404/441-1617 

,Tuanset 1000 
Innovative products for enterprising people 
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7ll more per'fbrmance.. in less space 

Look Into the new Princeton HX-9 Serles 
See high-resolution RGB color with the Princeton HX-9 
and HX-9E Color Monitors. 

Observe exceptionally sharp high resolution graph
ics and text created by color phosphor dots which are 
within a mere .28mm of one another. 

Enjoy Princeton performance on a 9-inch screen in 
less desk space than most any other monitor on the 
market today. 
Display Images of dearly superior quality 
Flicker-free technology enables you to view colorful 
images with clear, sharp definition. Dark-glass, non
glare screens further enhance viewing clarity. 

A built-in green/amber switch 
allows you to switch from multi
color to either a green or amber 
mode. It's like owning both a 
color and a monochrome monitor. 

The Princeton HX-9 Color Monitor is perfect for view
ing up to 16 vivid colors with the IBM Color/Graphics 
Monitor Adapter (or equivalent). 

And, the enhanced member of the HX-9 Series, the 
Princeton HX-9E Color Monitor, offers one big extra: It 
also allows you to use the IBM Enhanced Graphics 
Adapter (or equivalent) to view up to 64 brilliant colors . 

What's more, they tilt. They swivel. Both have a built 
in base to adjust your monitor to a comfortable viewing 
angle. 
Princeton quality Is buJJt In 
Both monitors in the Princeton HX-9 Series are manu
factured to provide years of reliable use. Verified by 
tough quality-control procedures. And backed by a 
fu ll one-year warranty. 
Visit your local computer store today 
See the HX -9 Series and all other products bearing the 
world-respected Princeton name. To find the Princeton 
dealer nearest you, call: 800-221-1490 (Extension 404) , 
609-683-1660 (NJ only), Telex: 821402 PGS PRIN. 

Princeton Graphic Systems,601 Ewing Street, Bldg. A. 
Princeton. NJ 08540. 

GR A J:IH I C SY STEM SIBM IS areg1s!ered lrademark or ln!ernac1onal 
AN •N .... LL IOl!I NT DV8Tll Ml:I COMPANV

Bus1""'ss Machines (;(]Ip, 
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COMDEX in Japan 

Fujitsu lap-size 

portable 

New laser printers 

NEC PC-9801M3 

APC Ill versus 
PC-9801 M2/3 

Brother WP-600 
and FB-100 

BY WILLIAM M. RAIKE 

William M Rai~. 11(10 fras a Pfl.D. 
i11 iipolled 111arfiemari<s from orlfl· 

11'l'stmr U11illt'rsil!J, fros lattgf11 opera
trons researd1 mid computer stie11u 

i11 Austin. Texas. and Mon tere!/. 
California. He nolds a //(lltnt on a 

micr S<ramb/er and was formerly an 
officer of Cn;ptexl Corporation i11 

tile United Slates. In 1980. fie 
>e11I ro Japa11 laoki11g for 64 K·bit 

RAM~ He (1as beftr lhere ever since 
as a /ecfmica/ trans/a/or a11d a 
soft ware de11?IOPfr. He can lie 

c1Jt1/aded do BYTE. POB 372 . 
Ha,,coek . H 03449. 

A s I'm writing this it"s cherry 
blossom time in Tokyo: spring has 
finally sprung. and just about 

everyone is trying to arrange a litt le free 
time for irnancmti (flower viewing). walking 
or picnicking under the canopies of 
blossoms often found near local temples or 
shrines. as well as in the major parks. My 
favorite spot is Todoroki Fudosan. on the 
southwest outskirts of Tokyo: I was able to 
enjoy it for an afternoon just after the close 
of the first-ever COMDEX in Japan. 

The COMDEX show was held at a strange 
time of year. only two months before the 
annual Microcomputer Show. It was also 
heavily oriented toward products for export. 
rather than for the Japanese market. The 
show attracted only about 40.000 people 
(including lots of non-Japanese) over three 
days. in a city of about 12 million. I think 
many companies were wait ing for the 
Microcomputer Show to introduce their 
new goodies. 

However. there were some interesting 
products on display. The long-rumored 
Fuji tsu lap-size portable made its appear
ance. along with the EC Starlet. the 
PC-8401A. which I previewed in January in 
this column. Ampere Corporation's APL· 
based lap-size machine (see What's New. 
October 1984 BYTE. page 42). now ch ris· 
tened the WS·L was finally on display, 
despite being some months behind sched
ule. Brother Industries showed its new por
table word processor/typewriter and the 
companion floppy-disk unit. And laser 
prin ters were there in force. some of them 
downright cheap. 

BADGE NEWS 
Usually. the procedure for re{;isterin€ and 
entering a computer show here is simple 
and brief: You fill out a card. pay your 
money. get a badge. and go in. ot so for 
this show. After filling out a full-page ques
tionnaire (with no desks on which to write) 
and standing in line fo r 30 minutes. I 
handed in my form to someone who 

entered the information into a computer 
terminal while l waited. Then an on-line 
badge-making machine coughed up my 
plastic badge (with my name misspelled). 

The theory was that if you wanted an ex
hibitor to mail you additional information. 
the exhibitor would run the plastic badge 
through a credit-card imprinter. and that in
formation would later be sent to the ad
dress already stored in the compu ter. At 
other computer shows. the usual procedure 
is simply to drop one of your business cards 
in a box at the exhibitor's booth: the ex
hibi tor can mail off the additional infor
mation later and doesn't have to do any
thing about it in the midst of a crowded 
booth. ln this case the badges were too 
flimsy. so the imprinters chewed them up: 
naturally. the exhibitors hated the whole 
process because it was such a hassle. Some 
sensible people just ignored the badges al
together and collected business cards. This 
is a perfect example of an ill-thought-out 
computer application that never should 
have seen the light of day. And I still haven't 
received any of the li terature I requested. 

ANONYMOUS FUJITSU 
LAP-SIZE PORTABLE 
I may end up being the last one on my 
block to buy a lap-size portable computer. 
So far. I just haven't seen anythi ng irresist· 
ible. Even so. I've been looking forward for 
months to the long-rumored Fujitsu par· 
table. and l finally got a look at one at COM
DEX. It's still so new that it doesn't have a 
model name or number: it was scheduled 
to be available in Japan in July of this year. 
with a target price equivalent to about 
$1350. 

The Fui itsu portable is based on the 
MBL8086L microprocessor. a CMOS (com
plementary metal-oxide semiconductor) 
version of the 8086. Standard RAM 
(random-access read/write memory) is I28K 
bytes. You can expand the memory up to 
448K by tes. and you can configure part of 

tco"linued) 
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RAM as a RAM disk. It acts like an ex· 
tremely fast floppy·disk drive for fast 
file operations. You get 512 K bytes of 
standard ROM (read-only memory): 
256K bytes include the kanji ROM and 
a 19.000-word Japanese·language dic
tionary: the other 2 56K bytes are in 
a ROM cartridge that includes the 
operating system (Japanese-language 
CPI 1·86J and languages or other soft
ware. At this point. Fujitsu offers car
tridges that support Japanese-lan
guage extensions of BASIC and 
COBOL Level II (yes. COBOL); the 
company won 't say what applications 
software wi ll be avai lable. but at the 
show I played with both WordStar and 
a lapanese word-processing program. 

The computer includes an RS-2 32C 
serial interface. so some kind of tele
comm unications softwa re support is 
certain to be present. Unfortunately. 
unlike some other lap-size mach ines. 
it has no built-in modem (Fujitsu does 
supply a separate acoustic coupler). 
This will be a serious disadvantage if 
Fujitsu decides to market the machine 
in the U.S.. but it is not a problem here 
in lapan. which lags far behind the 
U.S. in the area of computer commu
nications. People still use acoustic 
couplers over here. although the re
cent breakup of the lapanese tele
phone company. paralleling that of 
AT&T. will probably mean that afford
able di rect-connect modems will start 
appearing on the market here soon. 

For external data storage. the Fujitsu 
includes a microcassette recorder. al
though an external 31-7 -inch micro
rloppy-disk drive wi ll be available as 
an option. The disk interface is stan
dard. along with the RS-232C inter
face. a bar-code-reader interface. and 
a standard parallel printer interface. 

The Fu jitsu has a very clear. easily 
readable liquid-crystal display (LCD): 
I had no trouble reading it even in the 
bright f!.uorescent glare of the exhibit 
ha ll . The 640- by 200-dot screen of
fers four display modes: an 80-char
acter by 2 5-line mode for normal 
alphanumeric use: an 80-Character by 
20-l ine mode that allows on-'Screen 
underlining and better line separa
tion: an 80- character by I I-line mode 
that gives double-height cha racters: 

and a 40- character by I I -line kanji 
display mode that d isplays kanji 
characters in a clear 16- by 15-dot 
font. The display adjusts to any con
venient viewing angle and folds down 
to cover the keyboard when it's not 
in use. 

Interna l nickel-cadmium batteries 
supply the power. and an additional 
memory backup battery protects 
main memory for at least one month. 
An AC adapter is available. and Fujit
su says it will run off a car battery 
(called a kaabatteri by Fu ji tsu). 

LASER PRINTERS 
Laser printers have yet to make their 
impact in Japan. if you'll forgive a bad 
pun. Mostly. they're still expensive. 
bulky. desk-size contraptions. But the 
quality they offer is startling: You get 
magazine-quality printing at speeds 
of around 10 pages per minute. TEC 
(Tokyo Electric Company) . whose 

Laser printers nave yet 
to make their impact 
in Japan , if you'll 
forgive a bad pun. 

daisy-wheel printers are marketed in 
the U.S. under the C. ltoh name. 
showed a tabletop laser printer at the 
show. The new BP-10 laser printer isn't 
available to consumers yet. but OEM 
(original equipment manufacturer) 
samples are going for only about 
$1200 apiece. The BP-1 0 is quiet. 
weighs on ly about 60 pounds. and 
comes with both 8-bi t para llel and 
RS-232C interfaces. ft prints 10 letter
size pages per minute at a dot den

1co111im1edJ 
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Phone: (312) 733-0497 
Outside Illinois: 1-800-Dial-USR 
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FREE SHIPPING. i 

NO SURCHARGE FOR Ma'1~r Co~ OR ~. 
Call for latest prices. 

1O, 20, 33 AND 44 MEG INTERNAL AND EXTERNAL HARD DISK SYSTEMS 

IOMEG 20MEG 33MEG 44MEG 

Internal $469 $595 $929 $1129 
External $619 $745 $1029 $1229 

1 E.1trr01b 1aoua1c:d whh lndr:pt"ndcnt po""fr 11.1pply 1n.d b.a~ ~uu,~ 00 . 2.X or j.i oa1pulhlt. Ho1h lntctuliud 
U1crn1l:t boot from Hard Disk. B :rnd ~lq ln1crt1:1J 01 'k.t- lnd i..dC' u1c11de·r- po~r :n1pply. Tbc }'Ste m tu.ran com· 
pltlc 11'1<1 rudy lo lnsull with the U:ard OIJJc , Con1ro ll 1u . t:il>lc , 1lau;al, o(t,.'ln, Jnd Maun t h1g ll:ulhri'lirc. 011c Yr:;i. r .ol.9-U.""--

HaH ll •l&b• W.mooty. 
10, 20, and 33 Meg Hard Dblu are available with combined Floppy /Ha rd Disk Controller Card for additional $75. 

romPAa 

$2549 ' ~'11~ 
256K, 1/360Kdrive,~\ 

10 Meg lntemal ·-:~..::= 

CDmPAQ 

6401(, o... 3601( Drt...., 
0.. 10 M.. llltenMI Hwd Driw 

T.,. lock., Uidt. 

$3495No"'' using}~ ' ' shoc:k.mountC'd Winch este r d rh·c-~ . Tht 
umc" used in 1hc ompaq Plus". Also '"•ibble ~· it h 

l h• l !·hdgh1 drh·es 2nd 10 ~\EG 11 0 · $2749 lnclude5 Monimr IBM PC"' 
Or upgn d.c you r Comp11q io a Com paq Pins~ cqul,.:iknt 
wilh our } I\" shock·moun1td Wlncht~t<r disk kit . In· 
elude> Hud Disk , Con1roll<r, C2blt<. ~12nu•I , sol1w2rc, 

With 20 Meg lntemal Hard Drive-$3621 
With 33 Meg lntemal Hard Drive-$3955 
With 44 Meg lntemal Hard Drive-$4155 

CALL 
•nd Moun1lng lbrdor.irc. One )'tlr " 'arr:imy. $549 

,....,.... .. ."',._"'•1""11r-a1•.., ,~,.....,, c...,....._..ii,...,.. 

I.......~ ~ 1111<.....C....,..r (Ml,.hl' 

,,,,.,.,,,~ 

64KUM 
Set of 9 chips, 200 .. Ill) 

256KRAM 
Set of 9 chips $39 

INTEL 8087 
Math Co•processor 

10 
Quanlilles of 50 

or mo~ set $29 

AS1' SlxPak Plus'" PC'S LIMITED 
Six Function Card . 

~ .::. 'i !!] ' . • ' • 

.-..:..· -:' 

wl64K$249 w/384K $209
w/3841$299 

Ow lnt 'li ll rr.1 •, 1,..,. \4-Jr 'I Jrn n11 

• PNrtdihlcio> 1l • f'ln llfl """ 
•(:led mhr • .krill Pu ri 
• ....,. lli"lttlilltladni • O,.ltMJl<.-run. 1 1 ~ 

SOLVE TOUR POWER PROBLEM. llM PC Ar 

IT- POWER 135W PRODUCTS 

MITSUBISHI 
lhlJ.Jltla,111 , 0'S/DD 

$85 
TEAC 

11·1, Hill ll ·Htlpt. DSJDD Hall·Hr lpt, DSJD'D 

$95 $75 

.. ;,' ,fl0 $89 128K RAM ,.. $49 
20 MEG lnt<rll'll Hu4 Dbl $559 
32 MIG lomo• lllardnhl $729 

Irwin Tape 
Backup System 

$595 
One Yrar W>rr:im1·. 

• \tVi HOfp) c:on u g4 l('f Cu..S I ll.alf HdjhtCALL Fulli• XT compa1iblc. 

Oire-C'tl)1Kepiice:' Powe r upph• ~n PC.. rwu, rnfl!pu It ... 1111\tK ff 1•l•., Con1m110, oo.. tu.. u 
Thc::K ate ~lf.b ·pnfoJUUJIC'C' dt'-i drhn., 

trdl~tu. hcd. fM tilt: ATni. 

8087·2-CALL 80287-CALL 150W $119 

N 
• 10.n M<i flfi....a11c4 Uparit • Lo "' rowrr 
• l lkd iln Comp;a• llt'•'pra. 

Co111act us for olbtr /o lt' prices on bardlt'art and softlt'are. [ l""t 
Hui Da' Air h lta lJ 

.............. _ _,, ...........MM. 
_ .... 0. ...-1111~1:.r-
""---·-...-··--·---.......,... _.._,..,......

U'il~ .. ;,;.... ~, • • 1...., ..~ ............. ~"'-, ......"' 

'11.L IUo...C-....__ ..,....,., • 

........~-..-r,,_:a- ....... --~· 
... ~ ... 'lY•JIMs"""","' ....,. ............ ..'"',....
_ 

Comp>q. TEAC. 18.M. 
l rwl ll. llnc l ind Ml1.n1bij;hl uc 
lrl-dcmarts ot tbdr rt~p«tlft' 
colllp:11alu . ALI hr.uid a:tmc.s :Ht 

... rt glslt:rt'd 1n:dcmuk.s.. 'lie :i_tc :1111 

LJ indtpiradut ia.lu orp.n iu 1l.on. 

~ PC'S LIMITED'

OUTSIDE TEXAS, ORDERS ONLY, CALL 1·800·1BM·S150 


7801 N. Lamar, #E·200, Austin, Texas 78752 

All calls for technical support and inside Texas, 


call (512) 452-0323. -=- iiii flei 
Tele. No. 9103808386 PC lTD L] 
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sity of 300 dots per inch. I want one. 
Another printer that impressed me 

was Fujitsu·s latest dot-matrix printer. 
the DPL 24. It's a 24-pin printer with 
the best letter-quality printing 1·ve 
seen from a dot-matrix printer. It is 
reasonably fast at 80 characters per 
second (cps). and it also has a 160
cps correspondence-qua lity mode 
and a 240-Cps draft-quality mode. The 
DPL 24 has other nice features too. 
like selectable fonts using optiona l 
cartridges and the ability to download 
special fonts. It comes in two models: 
The Model Dis Diablo 630 APl-com· 
patible. while the Model I was de
signed for use with the IBM Personal 
Compu ter (PC). Unfortunately. Fujitsu 
informed me that the DPL 24 was an 
export model and that there was no 
way I could buy one in Japan. 

NEW FROM NEC 
A recent addit ion to N EC's PC-9801 
computer family is the PC-9801M3 . 
The PC-9801 machines hold the domi· 
nant position in the microcomputer 
market in Japan. analogous to the IBM 
PC in the U.S. market. The larest 
model. the M3. is similar in most 
respects to its predecessor, the F3. 
The machine is based on the 8086-2 
processor running at 8 MHz and 
comes with 2 56K bytes of standard 
RAM. expa ndable to 640K bytes. It 
has extensive Japanese-language 
capabi lit ies. supported at the 
operating-system level by either 
CP/M-86 or MS-DOS or PC-UX. EC's 
version of UNIX System Ill. WC-UX is 
a $1200 option. though.) The machine 
is simi lar in most respects to the APC 
Ill sold in the U.S.. but the main unit 
of the PC-9801M3 includes both a 
I-megabyte 5 ~-Inch floppy-disk drive 
and a 20-megabyte hard-disk drive. 
(The PC-9801 M2 I wrote about in the 
May BYTE Japan. page 3 5 5. has two 
I-megabyte floppy disks.) 

The price for all this is not unreason
able: the M3 costs about $3285, but 
the usual 20 percent discounts avail
able in the Akihabara electronics 
district in Tokyo would bring that 
down to only about $2630. 

Incidentally. NEC finally managed to 
put together a comparison sheet 

l isting the differences between the 
U.S.'s APC Il l and Japan's PC·980 l M2 
and M3 compu ters. The major dif· 
ferences are that the fapanese com
puters have standard kanji-support 
ROM and a standard I-megabyte 
floppy-disk in terface. along with 2 56K 
bytes of RAM-versus 128K bytes in 
the APC Ill. The M3 also comes wi th 
a standard 20-megabyte hard disk. 
(The PC-980lM3 also contains an in
terface for 5~-inch . 320K-byte floppy
disk drives. which can be connected 
externa lly.) 

The basic character sets of the two 
countries· machines also differ slight
ly. The APC Ill is IBM-compatible but 
the PC-9801M2 and M3 use the HS 
Oapan Industrial Standardl character 
set. The graphics video RAM con
figuration is also somewhat different. 
And there is an extra 8K bytes of text 
video RAM for kanji support in the 
Japanese machines. Finally, with the 

A recent addition 


to NEC's PC~9801 


computer family 


is the PC~9801 M3. 


Japanese machines you can select the 
processor speed: It can be either 8 or 
5 MHz. while the APC Ill runs at a 
fixed 8-M Hz rate. 

Other than that. the differences in
volve the ava ilability of optional 
boards and peripherals. For the 
fapanese machines. you can buy a 
cassette-tape interface. a music board. 
a 68000 centra l processor board and 
its companion RAM board. and a 
GPIB (general-purpose interface bus) 

(continued) 
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The Byte covers shown below are available as beautiful Collector Edition Prints. Collector &lition Prints are e<1refull~ packaged flat to a1•oid bending, and are 
Each full colorprinl is 11 in. x 14 in., including al l/2 In. border, and ls part ofan shipped UPS. The price of each print is 30, plus $3 per shipment for postagt and 
edilion st rictly limited to 500 prints. Each print is faithfully reproduced from the handling ($8 01•erseas). If four or more prints are ordered, the price of eacn prim 
original painting on museum quality acid-free paper, and is personally inspected, is only $25. 
signed and numbered by the artist, Robert Tinney. A Certificate of Aulhenlicity To order your own favorite Byte cover as a beautiful Collec.ror F.dilion Prim, use 
accompanies each prin t attesting to its qual!ty and limited number. the convenient coupon below. Visa or MasterCard orders may call 1·504-272·7266. 

#17 WinterComputing $30 # 18 Seventeen Se\•enty-Six $30 

# 13 Fu1ure Compu1ers? $30 

SOLD OUT 

#9 Sohw:uc Piracy $30 # I 0 Pr1Jgramming RQute $30 ' 

#15 Sofiware $30 

#I t Forth $30 

#20 Olgi1aJ Arts $30 

Chip Building $30 

# 12 F111ure Past $30 

I 
I 

Card No•. ________________ 

I 
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board. Eight types of display units are The WP-600 has 14.3 K bytes of user FB-100 disk unit is a little over 2 inches 
available. along with a variety of kanji memory. organized into nine file high, 5 inches wide. 6Yi inches deep 
printers. Strangely. the printer inter areas. You can refer to files by name and weighs less than 2 pounds. Each 
face is a conventional Centronics or number. and a file can be of any 3Yi-inch floppy disk holds IOOK bytes. 
compatible 8-bit parallel interface in size up to the limits of available Here in Japan. the list price of the 
both U.S. and lapanese machines. but memory. Fi les can be combined. WP-600 is equivalent to only about 
the connector is different: The APC Il l copied. or printed . S 3 8 5. and the FB- I00 floppy-d isk 
uses a 36-pin connector. whi le the The built-in RS-232C interface can drive sells for a surprisingly cheap 
Japanese machines use a 14-pin con operate at rates from 7 5 to l 200 bits $195 o r so; they' re likely to be avail 
nector on the back of the computer. per second: you set the desired rate. able soon at discounted prices here 
The connectors on the printers them parity. etc.. using the display_ When in Tokyo. Brother assures me that 
selves are standard 36-pin connectors. the front-panel switch is set to Ter both the WP-600and the FB-100 will 

EC is the only Japanese manuf ac mi nal. the WP-600 becomes a fu ll be available in the U.S. by the time 
turer I know that uses a different type duplex terminal or a serial prin ter. ac you read this; I don't know the U.S. 
o f connector. cessible through the RS-232C connec price for the WP-600. but the disk 

tor on the side of the unit. With less drive shou ld have a U.S. list price of 
BROTHER DOES IT AGAIN memory. my EP-44 works the same about $250. 
Back in the October 1984 BYTE Japan way: I use it as a second printer. 
l wrote about my Brothei: EP-44 por An outstanding feature of the NEXT MONTH 
table electronic typewriter with its WP-600 is that there's a portable The September BYTE will be the 10th 
built-in RS-232C interface. ow battery-powered 3 Yi-inch floppy-disk anniversary issue of the magazine. In 
Brother has come out with its new unit available for it. You can transfer my column 1·11 be tel ling you the 
WP-600 portable .word processor. and files between memory and the disk by history of Japanese microcom
it"s even better. The pri nting element simple keyboard commands. The puters. • 
is the same as in the EP-44 : it's a ----------------------------- 
24 -pin head that produces crisp near

letter-quality printing either on ther

mal paper or on ordinary paper using 

the built-in ribbon cartridge. I think 

the keyboard is much better. though

the key tops are sculptured. and the 

key travel and light touch make it easy 

to type quickly and accurately. 


A 24-character LCD shows what you 
type; as you type. new characters ap
pear on the right and the displayed 
characters are all shifted to the left. 
so that as a character is shifted off the 
left end. it is printed on the page. You 
can overwrite or correct any charac
ters in the display. Alternatively, you 
can type directly into the memory and 
print out your document later. Com
mon word-processing functions like 
underlining. insertion and deletion. 
centering, flush-right margins. global 
search and replace. and decimal tab
bing are done with a control key. 
called a code key, which is fust to the 
left of the space bar. Keys that per
form the different control functions 
are clearly marked in blue on the key 
tops. The WP-600 also has a second 
shift key that allows each of the keys 
to be used for additional characters 8100 McCormick Blvd., Skokie, IL 60076 

Phone: (312) 733-0497 like European language symbols. the ruJ.,ilobotics Outside Illinois: 1-800-0ial-USR 
Greek alphabet. and specia l symbols. 

Inquiry 326 AUGUST 198> • BYTE 337 



g" Tougher 
~Quieter 
[g Smarter 
M" Thriftier 
M'Easier 
[Yr Quicker 
~Finer 
Q' Cleaner 
~Sharper 
M' Sturdier 
~' Abler 
M" Prettier 
~Slimmer 

M" Trimnier 

~Friendlier 
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~nd smaller. 

The new Olddata Microline 192 does everything the 

bigger, bulkier printers do. And more. But in a much 
smaller space. 

It's easier to operate, too. With push-button menu 
select programming, so you never have to touch a 
DIP switch to set fonts, line widths, underlines 
and such. 

It's compatible with your computer. Just plug it in 
and put it to work, without changing control codes. 
And, it's compatible with you. Long-life cartridge 
ribbons pop in and out without so much as smudging 
a finger. 

Super-quiet operation and super-fast bidirectional 
throughput make the new Microline 192 one handy 
printer to own. All this, plus our full one-year warranty 
(try to find that on most printers), makes it the only one 
you should own. 

The new Okidata 192 and the wide-column 193. 
Simply stated . . . better. 

For more information, call toll free 1-800-0KIDATA. 

OIQP,AI~ 

It. Laurel, NJ 08054 

We put business on paper. 
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• Low Low Prices 
• No S urcharge for Ma erCard and VISA 
• Open 9 AM to 7 PM E stern (Mon- Fri) 

9 AM to 2 PM Easter (Sat) 

COMPUTERS 
IBM ENHANCED AT ... . 5355 

IBM ENTRY LEVEL AT .. 364 7 

IBM PC, l DSDD DR, 


256K ......... . ..... 1559 

IBM PC, 2 DSDD DR, 


256K ............... 1669 

IBM PG, NO DRIVES, 


64K .... ..... ..... .. 1304 

IBM PC, 2 HALF/HYTES, 


256K . . . . . . . . . . . . . . . 1669 

IBM XT, 1DSDD 


DR/lOMB, 256K ..... 3355 

IBM XT, lDSDD DR/TANDON 


HD 256K ... . . .. . . . . 2108 

COMPAQ, 2 DSOD, 


256K ............... 21 53 


MONITORS 
AMDEK 300G ......... . 

AMDEK300A .. . . .. . .. . . 133 

AMDEK 310A ........... 145 

AMDEK 600 RGB 


COLOR ... ...... .. ... 420 

AMDEK 710 SUPER 


HI RES COLOR . . .. . . . 557 

lBM COLOR ............ 636 

IBM MONOCHROME .... 253 

PRINCETON MAX-12 . . . . 160 

PRINCETON HX-12 RGB 


COLOR ......... . . ... 4 79 

PRINCETON SR-12/SCAN 


DOUBLER ....... . . . . 890 

QUADRAM 


AMBERCHROME . . . . . 171 

QUADRAM 


QUADCHROME II . . ... 438 


MISCELLANEOUS 
MEMORY, 64K CHIPS .... I 0 

MEMORY, 256K CHIPS .. . 54 

PRINT RCABLE . . ... . .. 25 

MICROFAZER BUFFER 


SK .... . ... ...... .. .. 131 


MICROFAZER BUFFER, 
64K .. . .. . . . . . . . .. . . . 21 7 


VERBATIM, DSDD DISKS 22 


DISPLAV CARDS 
STB SUPER HI RES 400 . 402 

HERCULES COLOR . . . . . 149 

IBM MONOCHROME . . . . 242 

lBM COLOR . . . . . . . . . . . . 228 

EVEREX GRAPHICS 


EDGE ............... 341 

GENOA SPECTRUM . . . . 331 

TECMAR GRAPHICS 


MASTER . . . . . . . . . . . . . 459 

PARADISE MODULAR 


GRAPHICS . . . .. .. . . . 272 


BOARDS 
AST SIX PACK PLUS. 

64K ...... ......... .. 261 

AST MEGAPLUS, 64K . . . 2 5 

AST MP-2, 64K . .. . . .. . . . 228 

AST ADVANTAGE, 128K . 396 

AST 0 PLUS .. . .... .. . 122 

JRAM-2 ................ 169 

QUADRAM QUADBOARD, 


0K .................. 240 

QUADSPRJNT . . . . . . . . 435 

TECMAR CAPTAIN, 0K .. 219 

TECMAR FLRST MATE, 


0K .......... ........ 200 

TECMAR WAVE XT, 64K . 187 

TECMAR JR CAPTAIN. 


128K ............ .... 303 


MODEMS 
HAYES2400 .. .. . . ... . . 655 

HAYES300B . .. ... . .. .. 208 

HAYES 30011 200 .. .. . . .. 429 

HAYES 1200B w/ 

SOFTWARE . . . . . . . . . . 395 

HAYES 12008 ...... . ... 351 

VEN-TEL HALF CARD ... 374 

VEN-TEL 300/1200 

INTERNAL .. . . . . . . . . . 341 

AST REACH HALF CARD 

1200 ' .. ' ' ' .... ' . . . . . 362 


COM?U,cn
MAnr 

1901 S. TAMIAMI TRAIL, VENICE, FL 33595 


PRINTERS 
OKIDATA 83A. WIDE 


CARRIAGE . . . . . . . . . . . 567 

OKIDATA 84P, WIDE 


CARRIAGE . . . . . . . . . . . 679 

OKIDATA 92P . . . . . . . . . . . 3 '5 

OKIDATA 93P, WIDE 


CARRIAGE . . . . . . . . . . . 602 

OKIOATA 2410P . . . . . . . I 23 

OKIDATA 182 . . . . . . . . . . . 220 

OKIOATA 192 . ... . .. . . . . 363 

EPSON RX-80 . . . . . . . . . . 240 

EPSON FX-80, 


TRACTOR . . . . . . . . . . . 3 2 

EPSON LX-80 . . . . . . . . . . 24 

EPSON RX-SOFT PLUS . . 26 

EPSON RX-100. WIDE 


CARRIAGE . .. ..... . .. 417 

EPSON FX-100, WIDE 


CARRIAGE . . . . . . . . . . . 53 1 

EPSON JX-80 COLOR 


PRINTER . . . . . . . . . . . . 531 

EPSON LQ-1500 


PARALLEL ... ...... .. 1042 

NEC 2050 . . . . . . . .. . . . . . 710 

NEC3550 ..... ... . . ... 1425 

NEC 8850 . . . . . . . . . . . . . l 5 

JUKI 6100 . ............. 362 

JUKI 6300 . . . . . . . . . . . . . . 695 


ACCESSORIES 
OKlDATA 82/92 


TRACTOR . .. .. . . ..... 46 

NEC Bl-DIRECTIONAL 


TRACTOR . . . . . . . . . . . 156 

NEC CUT SHEET GUIDE . 77 

JUKI 6100 Bl-DIRECTIONAL 


TRACTOR . . ......... 105 

JUKJ6300 Bl-DIRECTIONAL 


TRACTOR . . . . . . . . . . . 124 


1-800-237-4048 
Call fOI Non-Advertised and Lowet Cur<enl 
Pnces IBM is a regislered Tradema<k of 
1mernat1ona1 Busrne.ss Machines Prices 
sub1ect 10 change. We accept asterCard, 
VISA. American Express. Diners Club. Money 
Orders. certified and personal checks and 
COD shipments . Returns are sub1ec1 o a 
t5% restoc ing fee 

IN FLORIDA CALL 813493-2736 
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Declarative Update 

Two new 

language 


systems and 
two new 

books 


BY DICK POU NTAIN 

Dick Pounlni11 is 11 ted1nical autfior 
aJld sofllmre consullllnf living in 

LD11do11. England. He am be 
<,Q11t11cted do BYTE. POB 372, 

Hancock. NH 03449. 

S ince the theme this month is declar
ative programming languages. I'm 
devoting my column to a miscellany 

of items that help personal computer users 
get in on the declarative act. To be more 
specific. I'll take a brief look at two new 
books on logic and functional programming 
and at two new language systems for the 
IBM Personal Computer (PC) and the 
Macintosh. 

A G LIMMER OF HOPE 
l have recently begun to learn the Hope lan
guage (see "A Hope Tutorial" by Roger 
Bailey, page 23 SJ using an interpreter that 
runs on the IBM PC. This interpreter. devel· 
oped at Imperial College. is available for 
downloading from BYTEnet Listings. (617) 
861-9774 . 

The original Hope system runs at Edin
burgh University as a compiler on a DEC-10 
mainframe computer. A group at Imperial 
College subsequently produced an inter
preter for a large subset of Hope for the 
VAX under VMS. 

The computer department at Imperial 
College has been quicker off the mark than 
most in embracing the personal computer 
age. Research assistant Victor Wu has writ
ten a version of the Imperial College inter
preter in Pasca l for the IBM PC. Although 
Hope is still very much an experimental 
language. this Interpreter is robust enough 
and easy enough to use that it can serve 
as an excellent learning tool ; a degree in 
computer science is not required to get it 
running. 

This new version of Hope runs under PC
DOS 2.0 and comes as two 8088 segments 
(i.e.. 128K bytes). which leaves very li ttle 
workspace to play with ; an enhanced ver
sion will be able to use bigger memories. 

The interpreter is booted by simply typ
ing HOPE from the PC-DOS prompt. and 
it takes about 30 seconds to come up 
(mostly in-memory pointer juggling time 
rather than disk-access time}. You are then 
presented with the Hope prompt > : and 

are ready to enter programs. 
Using the Hope interpreter will be a 

familiar experience to anyone who has used 
a LISP interpreter on a personal computer; 
it works in a similar way. 

Those readers who have only used BASIC 
interpreters will find it less familiar. Since 
Hope is a functional language. the activity 
of programming consists of declaring func
tions. whose definitions are then stored in 
memory: there can thus be a number of dif
ferent "programs" in memory at the same 
time. whereas BASIC normally permits only 
one. 

This raises a rather delicate point of 
semantics. In Hope. strictly speaking. a 
"program" is the application of a funct ion 
to its actual arguments. As in LISP or 
FORTH. a series of definitions is entered. 
culminating in the definition of the function 
that does the rob. To run a program . you 
type the name of this last-defined function 
with appropriate arguments. evertheless. 
to keep us on famil iar territory. I shall talk 
about the definitions themselves as "pro
grams" as they more or less correspond to 
the source code of a conventional program. 

The Hope interpreter provides some 
faci lities for inspecting and editing function 
definitions that have already been entered. 
though they cou ld not be described as add
ing up to a full editor. l found that these are 
sufficient for entering small programs and 
learn ing your way around the system. For 
larger programs a separate editor makes 
sense. 

l was pleased to find that the otepad in 
Borland's SideKick program works extreme
ly well in this role and gives you an editor 
that is available at a keypress from inside 
the interpreter (more on this later). 

A Hope program consists of a declaration 
containing the name and type of a function. 
followed by a series of recursion equations 
that describe the va lue of the function for 
all possible patterns of its arguments. The 
required pattern matcher is built into the 

{continued) 
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POWER TOOLS 


OUICKREPORT™ 
dBASE Report Writer 

• Prints any kind of report or form 
• Up to 6databases per report!! 
• Use bold, italics, etc. 
• lncredlbly easy to use 
• No programming required 

dBASE Program Generator 
• Create PRG files automatically 
• Data entry screens 
• Data input error checking 
• Computed fields &totals 
• Link up to 8databases! 

Why write programs yourself? 

Let QUIC KCO DE Ill do ill 


dBASE Graphics System 
• Pie, line, bar charts 
• Prtnter, plotter, or GITT 
• Many automatic features 

dUTIL Ill™ 
dBASE Program Utlllty 

• Finds program errors 
• Improves code 
• Saves time 

BYTE U.K. 


interpreter. For example. a program to 

count the number of elements in a list 

looks like th is: 


typevar : alpha ; 

dee lislcount : list(alpha) - > num ; 

--- 11stcount(nil) < = 0 ; 

--- listcount(x :: y) < = 


1 + listcount(y) ; 

This program counts lists of objects 
o f type alpha. where alpha can be 
any type that Hope supports. The Im
perial College implementation sup
ports types num (which are positive 
integers only). char (characters). and 
truval (Boolean truth values). together 
with lists and sets of those types. So 
we cou ld run the program either as 

> : listcou nt([3,4,5,6]) ; 
> : 4 : num 

or 

> : listcount("zeitgeist" ) : 
> : 9 : char 

or even 

> : listcount([true,false,true,true, 

false)) : 


> : 5 : truval 


Note that the terminating semicolon 
is essential for all inputs to Hope. that 
list arguments need their square 
brackets. and that a literal string like 
"zeitgeist" is treated by Hope as an 
alternative way of writ ing a list of 
char. The declaration o f typevar 
alpha is actually redundant because 
alpha and beta are predeclared in the 
system and ready for use. 

If you enter listcount ; alone with
out arguments. Hope returns its type. 
list(alpha) - > num. It's generally 
true that all defined objects will return 
either their type or status (in the case 
of switches like trace and time) if they 
are entered without arguments. 

The program can be entered mere
ly by typing each line at the prompt 
followed by a carriage return. Hope 
allows you to format the code with 
spaces and tabs for indentation and 
it ·· remembers" such formatting. 

There is no block structure (as is 
found in Pascal or C) and no marker 
for the end of a program. New recur
sion equations can be entered at any 

time (like adding lines to a BASIC pro
gram). and they are appended to the 
end of the program. the equations be
ing stored in the order in whic they 
were typed. 

'J'ype and syntax checking are per
formed immediately upon program 
entry. A recursion equation that con 
tains either a type or syntax error will 
not be accepted and must be retyped 
correctly. 

The error messages are in plain 
English: for example: 

> : --- listcount(x) < = 0 ; 

%HOPE Types incompatible 
list(alpha) 
num 

The two offending types are pr inted 
out below the message (%HOPE indi
cates a message from the Hope inter
preter). 

The philosophy of Hope is that as 
many errors as possible can be 
caught upon entry: run-time error re
porting is much less powerful. al
though it can tell you that no match
ing equation was found for a par
ticular argument. thus inviting you to 
add a suitable one. 

Some run-t ime errors. especially 
those involving memory manage
ment. may trigger more cryptic error 
reports from the underlying Pascal 
run-time system 

A program can be inspected by typ
ing the command display ;, which lists 
the source for all the user-defined 
functions on the screen. or by display 
listcount ;. for instance. which just lists 
listcount. 

The listing might not be in the order 
in which you entered the program. as 
operators. typevars. and data declara
tions are listed first before all function 
declarations. It's also possible that in 
the listed version. Hope may have 
altered the parentheses. adding some 
extra levels on occasion. 

The modify command allows a 
limited editing of programs. If modify 
listcount ; is typed, Hope offers the 
declaration line first thus permitting 
its type specification to be altered 
(you can't actually delete the declara

1co111im1ed1 
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Announcing 

THE NATIONA L HISTORICAL SOCIETY 


CMLWAR CHESS SET 

Richly detailed portrait sculptures of great American heroes 

-in solid pewter, solid brass and fine enamels. 
An heirloom chess set to be enjoyed for generations. 

Created by the world-famous craftsmen of The Franklin Mint. 

Majo r Gene ral 

Vil liam T£cum.se h Sherman 


BISHOP 


This handsome pewter-finished chessboard and fitted 
pre$enlation case wi ll l>e provided as part of the set. 

Major General 
J.E .a. Stuart 


K ICHT 


Cl lit$ , ,,,. 

General in Chief 

Ulysses S. Grant 


KING 


Available only by direct subscription. 


issue Price: 

$17.50 per sculptured chess piece. 


limit: One complete set per subscriber. 

Please enter your subscription 
by August 31, 1985. 

The ational Historical Society Civil War 
Chess Set is a dramatic and fascinating 
tribute to the heroes of both North and 
South . For the playing pieces include 
richly-detailed 3-dimensional portrait 
sculptures of the great Generals on both 
sides, as well as enlisted men. 

Each figure will be captured for the ages 
in solid pewter, then set atop a solid brass 
pedestal base encircled by a richly colored 
enamel band-blue for the Union, gray 
for the Confederacy. And every nuance of 
facial expression, uniform and weaponry 
- right down to buttons braiding, sabers 
and carbines-will be depicted with un
compromising accuracy. 

The result is a work that will bring last
ing pleasure to chess enthusiasts, history 

buffs, collectors of military miniatures 
anyone who appreciates our nation's heri 
tage. A work of heirloom quality , certain 
to evoke admiration and envy from all who 
see it dramatically displayed in your living 
room, den or office. 
Cra~ed for the Society by The Franklin 

Mint, each figure is scaled to suit the role 
assigned to it in the game of chess. The 
chessmen will be issued at the attrac
tive price of $17.50 each. The handsome 
pewter-finished playing board, the fitted 
protective ca.se , a Certificate of Authen 
ticity and specially written reference mate
rials will be provided at no added cost. 

As a subscriber, you will receive two 
sculptured pieces every other month. You 
will. however be billed for only one chess
man at a time - a total of just $17.50 per 
month. In addition, you will be given the 
option to complete your set even earlier 
but will be under no obligation to do so. 

·o advance payment is required. But 
please note that the accompanying appli
cation is dated and should be mai led no 
later than August 31 , 1985. 

General in Chief 

Robert E. Lee 


KING 

r------ SUBSCRIPT ION APPLICATION · -- ---; 
I 

Please mail by August 31, 1985. 	 I 
I 

I 

The National Historical Society I 
I 

c/o T"he Franklin Mint 
Franklin Center, PennS)'lvania I9091 
Please enter my subscription for The National 
Histori~I Society Civil War Che$S Set , consist· 
inl! of 32 chessmen. 

I need send no money now . I will receivt 
two new playing pieces every other month, 
but wi ll be billed for just one piece at a time
$17.SO• per month-beginning when my fi rst 
shipment is ready to be sent. I will recei\11? lhe 
fitted presentation case and JM!'•te r· fin ished 
chess board al no additional charge . 

"P<us m~ Jtalt UJ ltJ tax and S..50 

p<r <hwm"" ''" •hW>/n9 and handll"~· 

Mr./ lrs ,/ Miss.________ 
..L.1: •111: jlofhNT Cl.C....._ .. 

Address__________ 

City·---------- 

State, ZiP---------
limit: One set per subscriber.

I 

: Canadian midents will l>e billed $49 (Cdn. S) 
1 for each sh ipment of two chess pieces, payal>le 
I in two equal monthly install ments, with the 
: first payment due prior to shipment. 49

L---------------------------
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tion. so once declared. a function is 
there to stay). We could. for instance. 
change listcount to list(num) - > 
num. 

Then the equations are presented 
one after another. and a menu offers 
the choice of deleting or replacing 
each equation. or inserting a new one 
before or after it. 

It is not possible to edit the text of 
an individual equation. which must be 
retyped in full if necessary-hence the 
value of a separate editor. 

Hope programs can be traced or 
timed by commands called. oddly 
enough. trace and time. Tracing can 
be applied to a list of named func
tions (e.g .. trace listcount ;J or it can 
be applied to everything (trace all ;). 
lt must be switched on with trace on ;. 
Timing is switched on in the same way 
and returns the execution time in 
l(}millisecond units. rather too coarse 
grained to time very simple evalua
tions. which always return 0. 

The save command saves the con
tents of the workspace to disk under 
a filename. wh ich is given the default 
extension of .HOP automatically. 
Such files can be read back in using 
the load command. The files contain 
plain ASCII (American Standard Code 
for Information Interchange) and are 
accessible to any standard software 
tools. 

One feature of these commands 
that may cause surprise at first is that 
in a file written by save. function 
declarations are separated from their 
equations and saved at the beginning 
of the file. This is to ensure that when 
a file is read back in. all functions will 
have been legally declared before 
they are used in other function 
bodies. Unlike LISP. Hope does not 
tolerate the use of a function's name 
before it has been declared. 

Input/output (1/0) is often rudimen
tary in functional languages. but Hope 
supplies an interface to PC-DOS on 
two levels. Character 1/0 is provided 
by the built-In functions putch and 
getch. while file 1/0 can be performed 
by treating named PC-DOS devices as 
" lazy lists" (that is. lists whose 
elements are only produced on 
demand). 

I've found SideKick to work well as 
an editor for Hope. apart from the an
noying fact that when an edited file 
is loaded. the new equations don't 
overwrite the previous versions but 
are appended at the end of the 
program. 

The definition of Hope forbids 
"overlapping left-hand sides:· that ls. 
more than one equation with the 
same left-hand side. The interpreter 
used at Imperial College currently ig
nores them (a limitation that ls clear· 
ly documented) and executes the first 
version. which in my case is the un
edited version. 

This makes deletion of the old ver
sions necessary before or after load
ing the new versions. although in prac
tice I find Jt easier to restart Hope 
from DOS and then load (I'm using a 
RAM disk. which makes this a fast 
operation). 

A more satisfactory behavior in an 
interactive interpreter. short of an in
tegral full-screen editor. would be for 
new equations to overwrite "over· 
lapped" old ones just as is done by 
BASlC lines with the same line 
number. Alternatively. if this is unac· 
ceptable. a global delete command to 
remove whole definitions is needed. 
Using one of these solutions. the 
system could provide interaction as 
fast and convenient as the best of 
BASIC or FORTH systems. 

The full solution is the implementa
tion of modules. which Victor Wu is 
incorporating into the next version. 
Sealed program modules wlll be able 
to be saved. loaded. and killed. thus 
tidying up the ergonomics at the 
same time as providing a powerful 
mechanism for hiding private pro
gram and data definitions. 

Don't ex~ct miracles on the perfor
mance front. Functional languages are 
generally slow and memory-consum
ing on conventional hardware. and 
Hope is no exception. 1 tried running 
the Sieve of Eratosthenes benchmark 
and discovered that. even using '"lazy 
evaluation" for the number list (Icons 
rather than : :). only primes up to 174 
could be computed in the available 
workspace. If you use an '"eager"' list. 

(ccttti"ued] 



It'll be a warm day in Prague again become an internationa l commands are alphabetically
before most Americans lea rn to p 11 incident. assigned so that you can learn them 
correctly. And no wonder. " I before E But although the pell ing ch ck quickly a nd remember then ea ily. 
unless it 's preceded by C, or ounds is certain ly worth its weight in You ca n learn Final Draft the first 
like A" .. .' It 's enough to dri ve korunas, Fi na l Draft a lso offers day a nd master it the second. Now 
anyone to defect. features like automatic red -lining and that's Am rican ingenuity. 

But now, in a bu r t of Am rican strike-out, table of con tents and o whether you 're a champion 
ingenuity , CYM McGraw-Hi ll index, floating footnotes, thesaurus speller, or just a college graduate, 
introduces Final Draft, the word and merge-print, features you won't Fina l Draft will cover you. From 
processor that make spelling a a y find in compara bl y-priced systems. aardvark to zy murgy. And 
as ABC. or in ystems twice our price. everywhere in between. Like 

Well, actually, spell ing correctly Now you're probably wondering Czechoslovakia . 
i a ea ya . You ee, after you'v if power is synonymous with Inquiry 355 for End-Users. 
completed you r document. you need difficulty. Check your thesaurus and Inquiry 350 for. DEALERS ONLY. 

onl y press , and Final Draft wi ll relax. Final Draft ha onl y 35 The word processor 
check your pelling with its 0.000· commands. Not 305, like most of our from YMNMcGraw·Hill. 
word dictionary. Typo need nev r com plicated competitors. And our • Call 800-292-CYMA . 

SPELLING CZECH 
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One Board... 

One Family 


At the heart of every Stride 400 
Series microcomputer. from the 
floppy-based 420 to the 448M byte 
460. is an identical CPU board. 
This guarantees compatibility 
throughout the entire product fami ly. 
And it means. our CPU board was 
designed with standard features that 
are either options or simply unavai l
able on other microcomputers: 
D 68000 microprocessor{10 MHz 

with no wa it states) 
D VMEbus 
D 256K bytes RAM 
D 5 1~" 640K byte Hoppy 
D Battery-backed real time clock 
D 4KCMOS RAM 
D Four RS-232C serial ports !Stride 

multiuser BIOSJ 
D Centronics bi -directional parallel 

port 
D Omninet Local Area etwork 

(Liaison LAN software) 

With this basic design. Stride is 
able to explore the full range of 
68000applications from an advanced 
multiuser. multi tasking BIOS to 
built-i n local area networking_ No 
other microcomputer offers the 
flex ibility to ru n over a dozen di f
ferent operating systems and more 
than 30 languages/compilers. 

The basic design is backed by a 
rich option list: 
D 12 MHz 68000 processor 
O VMEbus (Eurocard) cage 
O Low cost high speed graphics 
0 NOD"' cursor control 
D 12M bytes of RAM 
D 448M bytes of hard disk storage 
D 22 serial ports 
0 Floating point processor 

(NSl608 1) 
0 Cartridge streaming tape backup 
D Memory Management Unit 

Forrnesly Sase Computer 

For more information on Srride or the 
location or the nearest Stride Dealer 
call or write us today_We'll also send 
you a free copy of our 32 page product 
Ciitlllog. 

Corporate Offices: 
4905 Energy Way 
Reno. NV 89502 
(7021322·6868 
Regional Ortices: 
Boston: (617) 229·6868 
Dallas;l2141 392-7070 
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only 76 can be handled _ 
The point of including this informa 

t ion is to dissuade anyone who might 
think they're going to use this free 
Hope to wri te a real-time airline book
ing system_ Instead. regard it as a 
sampler with which to investigate the 
very real advantages of the functional 
programming style: then you' ll be 
ready for the next generation of 
parallel hardware that will make such 
languages a practical proposition. 

In summary. th is system is pleasant 
to use and remarkably complete. 
given that this is a "laboratory"' lan
guage hitherto confined to main
frames and superminicomputers_ The 
only features omitted. apart from 
modules, are "overloaded" operators 
(e.g .. using the same operator + for 
adding numbers and concatenating 
strings). prefix and ..distfix'" operators. 
and certain of the more advanced set 
and mapping functions_ 

Victor Wu told me that these will be 
included in the next version. which 
will be able to use more than 12 8K 
bytes of memory. A Macintosh ver
sion (Fat Mac only) with a full window
ing editor is in preparation and due 
to be released somet ime this year. 

DECLARATIVE BOOKS 
Until very recently there has been a 
noticeable dearth of readable books 
on the subject of declarative program
ming. A few years ago the only such 
book available to the nonacademic 
reader was LISP by Patrick Henry 
Winston and Berthold K. Horn 
(Reading. MA: Addison-Wesley. 1981). 
The reason is simply that most of the 
work on such languages occurs in uni
versities. which tend to disseminate 
information through papers rather 
than books. 

1\vo books published recen tly in 
London. one on functional and the 
other on logic programming. are very 
welcome additions to the under
stocked library. Both books are 
pitched at undergraduate computer 
science level but are written clearly 
enough to be accessible to any expe
rienced programmer. A proviso is that 
both books contain a formal mathe

(conli11ued) 
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When designing and building 

the Stride 400 microcomputers, 


why did you select the MC68000 Motorola 

processor over the newer Intel iAPX 286? 


1Tf11s is Mr of Q serirs of desigi1 pl1ilosi;pl1~ 
dimmions ~·irf1 Ro</ Coleman. Prrsidmr of 
S1rid~ Micro 1(-0rmtrl~ Sagt Compulnl I 

RC: With Lhe introdLJction of the 
IBM AT. many people have been 
spending a lot or time comparing 
the 286 with the 68000. We also 

''. .. the 68000 is at least 
one generation ahead of 
the 286 in terms of 
microprocessor design:· 

urveyed the marketplace closely 
when we decided to build a 
second generation of our sue
cessful Sage compu ter. but 
came to a quick conclusion: the 
68000 is a1 least one generation 
ahead of the 286 in terms of micro
processor design. Admittedly. 
the Intel microprocessor was a 
newer chip. and it had an 
impressive pedigree from the 
populariry of the 8088. But. in 
my view. the 286 was so steeped 
in its own history hatthe archi
tecture suffered critically. In 
real ity. today"s 286 is little more 
than an 8086 with a memory 
mana€ement unit tacked on. 

0 : What's wrong with thal? 

RC: 'AA:?ll. it certainly maintains 
compatibility with the Intel chip 
family. but it's not lhe way to 
design a state-of-the-art micro
processm I like to use the 
example of a remodeled hous 
As your needs grow. you can 
build a new front porch. attach 
a garage. remodel the kitchen 
and add a few bedrooms. But the 
end result never ends up as 
efficient as a larger house built 
from scratch The halls are 
often too narrow and full or 
annoying twists and turns. The 
fo lks at Motorola apparently 
fell the same way. because they 
started with a clean sheet of 
paper when they designed their 
32-bit architecture with no con
cessions to an 8-bit past 

0 : Can you give us an example? 

RC: Just look at the registers 
and addressing modes. They are 
much larger and far more nex
ible in the 68000 than in the 286. 
The 8086 design was based on 
1he 8080. which was an extension 
of the world's first 8-bit pro
cessor. the 8008. Strange as it 
may seem the brand-new 286 
has. as a subset. the registers 
from a processor designed back 
in 1972. Intel's motive was com
palibillty with current software. 
Motorola simply wanted to 
build the be t possible chip By 
creating a totally new design 
with the 68000. 1hey were also 
able to apply several new con
cepts undeveloped in ·12. The 
68000 was desi€ned from the 
ground up to execute high-lev I 
languages. as opposed to the 
8008's roots as a simple industrial 
controller Motorola provi<1es 
16 general purpose 32-bit regis
ters to give greater flexibility 
and a clean orthogonal design. 
Thus. it efficiently and directly 

addresses 16 megabytes with no 
preferred boLJndaries. The 286. 
by contrast has only special pur
pose registers which can address 
just 64 kilobytes. It must use a 
segmenL register to exceed those 
ooundaries. just as the earlier 
8088 did. 

"sooner or later, even 
IBM will be forced to 
build a PC using a pro
cessor with a large 
regular addressing 
architecture '. ' 

O: Are there other critical 
differences? 

RC: Yes.There's also the question 
o f access. For a given generation 
of silicon design and featu re size. 
any lwo contemporary pro
cessors should be able to do 
abou t Lhe same number of 
instructions per second. Unfor
tuna1ely. the 286 has a bottleneck 
where it forces single pins into 
double duty It shares the use of 
its address and data bus which 
means thal. for a given bus 

bandwidth. its transfer rate will 
always by less than a non-
multiplexed processor. The 68000 
escapes the problem by dedi
eating a single pin for each 
function. 

0: What does it really mean 
to those on the software applica
tion level? 

RC: As micros move into the 
late ao·s. software will have to 
lead the way by becoming more 
functional and less complicated 
to use. Ironically. software that's 
easier to use actually has to be 
larger and more complex inter
nally. It simply cannot be written 
when stifled by artificial hard
ware constraints like 64K byte 
boundaries_ Ifs like building 
a new car with a one quart gas 
tank. Sooner or later. even IBM 
will be forced to build a PC using 
a processor with a large regular 
addressing architecture. But don't 
hold your breath : we got tired 
ofwaiting back in 1981.Apparently 
so did several thousand others: 
lhey have been 
buying our 
machines for fou r 
years. 

S~i;!R 

Form~rly Sage Computer 

For more lnformallon on Stride or 

the location of the nearest Stride 

Dealer call or write us today. We'll 

also send you a free copy of our 

32 page product ca ta log 

Corporate Orfice · 
~905 Energy \Vay 
Reno. NV 89502 
17021 322·6868 
Regional Offices: 
Boston-16171229-6868 
Dallas· 121~ 1392-i070 
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Ifyou're satisfiedwith BASIC 

on yourApple orCommodore,THEN 


~ 

I f you've been writing program s for fl..•\- d ocu mentation and PROMAL system disket te 
your Commodore 64, Apple c:::=-! ~'-.· r including sample programs) for just 

II or Apple Ile in BASIC you can take c- .Q·\,. $49.95. There' a 15-day, no-risk 
a giant step forward. in speed of execu- (")·~;o moneyback guarantee. And the emire 
tion and in programming productivity \"' $49.95 may be credited against later 
for jusl $49.95. purchase of the "Developer's Ver i on~ 

You can get program performan e The "Developer' Ver ion" -all the 
that you only thought possible from component of the "End U er" sy tern 
machine language programs. While still plus the ''run time" object module gen-
using a powerfuf, understandable high- eration capability, additional documenta
level language. A language that's similar tion and an unlimited light to seU or 
to Pascal, but much easier to learn and use. dis tribu te PROMAL applicatibn -is 

You can create programs with our only $99.95. 
advanced, full-screen editor-much Or- for only $10.00 plus $2.50 postage 
like you would on a word processor, and and handli ng you can get the PM-JOO demo 
it even locates your compilation errors. sys tem. It inclu des a 32-page manual and all the 

pil ~~~r;~~;r~:.com- GOSUBwhere else i~~1~~t~~~~i:~J~e 
you have a fast one- • ability to print or save 
pas compiler, a recursive descent compiler that can files to disl<. lt's ave ·y inexpensive way to explore the 
compile a 100-line ource program in 10 seconds orle wonder of PROMAL. 

PROMAL'" al o gives you an elegant operating Our Guarantee: Try PROMAL for 15 day . If you are 
sy tem "Executive;' which includes powerful file, not completely satisfied, return it to us undamaged 
program and memory management commands and and we'll re fund your money. No questions asked. 
even 1/0 redirection. Dealer inquirie invited. 

You -get all of that with PROMAL-improved For quicker response on credit card orders, 
programming productivity, faster compile and run time call Toll Free: J-800-'762-7'8'7A 
and power that you may never have t hought po sible. / I / "± 

In C: 919-787-7703. PROMAL-for the beginnin g or advanced programmer. 
Whether you are just beginning to wri te or are 

an experienced programmer, you can be more Only
productive with PROMAL (PROgrammer's 
Micro Application Language) . It's easier to $4995 
learn than Pa cal, C or Forth. It provides 
you with a full range of powerful tructured 
statements like IF-ELSE, WHlLE, REPEAT, FOR and 
CHOOSE. And, because indentation is part of the 
language's syntax, it help you write programs neatly 
and logically. Ther are no line nu mbers to worry abou t, Sy terns Management A ociatesand since comments don't take up memory space, you 3700 Computer Drive, Dept. PB-4 
can document your programs completely. Raleigh, orth Carolina 27609 

COMMODORE 64 BENCHMARK , -- -- -- --OrderF;;;;:: -- -- -- -- -
(Slcvt ofEmtostlmrcs) 

Plea e end me my copy of PROMALPROM.AL BASIC COMAL FORTH PASCAL 
Exccu1ion Time (secs.) 30 630 490 5 1 55 My syst•m ls ieheckooej :O Co!llrnodo~ 64 0 Apple lie D Apple lie 

PROM Al Packagr D05lrrd (check ono): Objec1 Code Size [byies) 128 255 329 18 1 415 
0 PM-200 (forsy 1ems listed •bove} 49.95 plusS5.00 tor sh ippi ng •nd h.rndl ini.: •t J

Program Load Time (secs.) 3.2 3.8 6.3 I 1.2 23.5 tO t.'11 cost orS5·4.95.SatidiJctlon Cu.1r..lmeed 
Compile T me (secs.) 8.5 3.9 I08 o ~~~;J0or~Po~~~~~~~it"r.:;.~~~,J~~f~~ !~1~~.ss .oo ror shlpp tng omd handHn~ ror a 101.111 

D ~~:~l:~,c~~M1~i•(l$.,S,~~;~i.~~f.:~l~~lskc11e plus S2.o0 for J>OSl>s< .mt! h•nclllng for•
PROMAL- a language especially for small systems. 

D M)' chc-rk is e nclosed . D Pleilse charge rn)' 1>urchi> ~to my D Vt ,a a .\1J 1crc.ud
Unlike languages developed for larger systems and 

squeezed into small systems environment , PROMAL Card Number Explr.u ion lJJIU' 

was conceived and developed specifically for the mall Signature
system. With PROMAL there' finally a language created 
for the environment in which you work. N.Jllle 

Speed up your programs and step u p your Ad r-c.ss 

programming productivity. Cit)',Sute,Zip 

You get all of that speed and productivity-with the 
PROMAL PM-200 "End-User" sy tern (220 pages of 
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PROMAL 1.1 Features 

COMPILED LANGUAGE 
• Structured language with indentation as 

symax clement 
• l'ast. I-pass recursive compiler 
• Simplified ymax requircmcm~ 
• No line numbers. no terminators 
• Long v.ui;:ible names (JI characters) 
• Global, Local & Argument vari;ib les 
• Byte. Word, l111eger & Real data types 
• Decimal or Hexadecimal number types 
• !'unctions with passed arguments 
• PredeOncd DATA of ny type 
• Procedures with pass.ed arguments 
• lluilt-in 110 library 
• Arrays, strings, pointers 
• Control Smtemems: If. IF-ELSE, WHILE, 

FOR, CHOOSE, REPEAT-UNTii~ BREAK, 
NE.X-r, I> CLUDE, ESCAPE, REFUGE 

• Bit-<lp 'rators. shift . cast 
• Comp iler 1/0 from/to disk or memory 
• Variables a t de fined location 
• Sim pl Machine l..anguage interface 
• Recursion fully supported 
• Compilation error trapped for Editor 

EXECUTIVE 
• Command oriented, with line editing 
• Memory resident a1 all time 
• Allows multiple user programs in 

memory at once 
• Function key definitions 
• Progrnm abort and pause 
• 22 Resident syste m commands, 8 u. er

defincd resident command , no limi t on 
disk commands 

• Prior command recall faci lity 
• 1/0 Re-direction to disk or printer o r from 

disk or keyboard 
• File system management commands 
• Memory map, set and di play command 
• natch lob 1le upport 

EDITOR 
• l'ull-screen, cursor driven 
• Function key controlled 
• Une insen, delete, search 
• String search and rcpl<tce 
• Block copy, move, delete & write to/read 

from file 
• Auto indem, undent support 
• Edit-after-error facility 

UBRARY 
• 45 Machine-language commands, 

memory resident a1 all times 
• Ca ll by name with arguments 
• iring handling (9 routines) 
• Re-direct able standard input and output 

file (STDIN,STDOUT) 
• Formatted l/O (including Real ) 
• Decimal & Hexadecimal 1/0 
• Block fill, Block move 
• Block read, Block write 
• Cursor control & line editing 
• Dara type conversion 
• Random number function 
• Real fu11c1lon support (in f'ROMAL) : ABS, 

;\TAN, COS, EXP. LOG, LOGIO, POWER, 
SI , QRT.TAN 
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matical chapter. but this could be 
skipped over without too much loss 
of sense. 

Principles of Fw1clional Programming by 
Hugh Glaser. Chris Hankin. and David 


. Till is published by Prentice-Hall Inter

national (1984). The authors are lec

turers at London University. 

The book starts on a com mendably 
down-to-earth note. by looking at ex
amples of top-down program design 
in plain English. In the subsequent 
chapter. the authors show how a sim· 
pie and elegant functional language 
called SUGAR emerges quite natural· 
ly from these program specifications. 
The remainder of the first part of the 
book then discusses the syntax of 
SUGAR. profusely illustrated with ex
ample programs and exercises for the 
reader. One of the examples concerns 
functional turtle graphics. which is a 
welcome depa rture from the mathe· 
matically biased problems tha t 
authors in this field have a tendency 
to rely on. 

The second part of the book begins 
with a chapter on Alonzo Church's 
/ambda-wlwlus. which is the mathemat
ical underpinning of functional lan
guages. Nonmathematical readers 
may prefer to skip this, but I found it 
quite fascinating. if only to find out 
where that cryptic word LAMBDA in 
LISP came from. More important. it 
clarifies the reasons why functional 
programs are susceptible to mathe
matical analysis and transformation. 
while procedural programs are not. in 
general . 

A subsequent chapter explains the 
development of an interpreter for 
SUGAR written in SUGAR. and this 
leads into a discussion of three dif
ferent models for machines (virtual or 
real) that have been devised to ex
ecute functional languages. These ar
chitectures (SECD. SK Reduction. and 
Data Flow) are described by algo
rithms written in a mixture of pseudo
Pascal and plain English (far more ap
proachable for "outsiders" ). which are 
sufficiently detailed to serve as a 
guide for serious readers who wish to 
experiment with real programs. The 
section ends with a chapter on formal 
semantics. which will make little sense 

to computer novices. 
The third part of the book consists 

of a survey of some existing functional 
languages. The largest chapter is 
devoted to FUSP. which is a functional 
subset of LISP. and smaller sections 
to KRC. Hope. and John Backus's FP 
systems. Useful appendixes include 
rules for translating SUGAR programs 
into FUSP and the listing for an FP 
system written in FLISP. 

While the book is not a tutorial in 
any particular fu nctional language. it 
provides an informed overview and a 
rationale that could be of use not only 
to potential implementors but to 
anyone who plans to learn functional 
programming. The functional style of 
programming is very different from 
the procedural style most of us have 
grown up with; for myself at least. 
understanding the reasons behind it 
makes the transition a lot easier. 

The second book. lnlrodi1ction to Logic 
Progn:mrming by Christopher Hogger 
(Academic Press. 1984). is more 
theoretical and. to the nonacademic 
reader. more difficult than the first. 
although it covers analogous ground. 
It is not specifically about Prolog. 
though it concedes that Prolog is the 
one widely used logic-programming 
language. 

Like Principles of Functional Program
111ing. it starts from first principles. with 
an explanation of logical predicates. 
interpretations. and implications. 
Some of this treatment is quite for
mal. but the aut or suggests parts 
that may be skipped on first reading. 
The discussion of inference leads to 
discussions of resolution and unification . 
the techniques that permit computers 
to solve logic problems. 

Attention is then directed to logic 
programs on computers. with a dis
cussion of the standard strategy of a 
logic interpreter. the structure of logic 
programs. and data structures. 
learned a lot from this section. par
ticularly about control flow in logic 
programs. which is almost a taboo 
subject in Prolog tutorials: it came as 
something of a surprise to read about 
sequencing. branching. and iteration. 
as well as recursion. The difficult sub

1co11ti1medl 
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jects of nondeterminism and negation 
are covered in some depth. 

TWo chapters cover the verification 
of correctness of logic programs and 
the synthesis of programs from speci
fications-the area in which the 
strongest claims are made for the 
superiority of logic programming over 
the conventional kind. 

A chapter on implementation is well 
illustrated with structure diagrams and 
algorithms in pseudo-Pascal. Special 
attention is paid to the pursuit of ef
ficiency and to techniques for con
servi ng memory or processor time 
(almost always a trade-off). 

The book ends with a chapter called 
"Broader Contribution to Computing:· 
which discusses the influence of logic 
programming on computing theory. 
and the various implementations of 
Prolog worldwide. including the 
Japanese Fifth Generation Project. 

My conclusions about the first book 

hold true for this one. too; knowing 
the background can only help in 
learning the languages. I found Intro
ductim1 to Lngic Programming a more dif
ficult book. but that's because I find 
logic harder than programming. The 
specialist will appreciate that this is 
the first book that covers all aspects 
of the field. and apparently it is cur
rently the only book that covers the 
implementation of Prolog. 

I highly recommend both books to 
anyone who wants to find out what is 
happening ln the evolution of pro
gramming and who isn't afraid of 
some rigorous thought. 

MACPROLOG 
In the December 1984 BYTE UK. ("Pro
log on Microcomputers:· page 355) I 
described micro-PROLOG for CP/M-80 
machines. Frank McCabe. one of its 
authors. recently loaned me a beta-test 
copy of MacProlog. his implementa

tion for the 512K-byte Macintosh. 
MacProlog has many improvements 

over the older micro-PROLOG. not the 
least of which is that it compiles 
rather than interprets: this. com ined 
with the Mac·s 68000. makes it very 
fast indeed for an artificial-intelligence 
language. McCabe has taken the trou
ble to fully integrate Prolog with the 
Macintosh user interface. which 
makes it much easier and nicer to use. 
too. 

It's based on sigma-PROLDG. a 
UNIX version of micro-PROLDG. and 
one of the great improvements in 
sigma-Prolog is that you can use long 
variable names instead of x. y. and z. 
What's more. the system remembers 
variable names so that they are not 
all changed when you list a program 
as they were in micro-PROLDG. The 
naming convention is that all variables 
must begin with an underscore. 

(Ulnlinued) 

STUL AN 
INDUSTRIAL 
SECRH. 

American companies trust their most important computer 
information to special premium grade unbrand d " industrial 
quality" diskelles. These diskettes, manufactur d b • select 
American and Japanese firms, mu t'meet or surpas string nt 
pecifications. 

You can now purchase these 5W1 diskettes from Holm & 
Company. Even b tier, you can buy them at he low pri ·e paid b the big 
corporation ... as low a $.80 each (SS/DD, 1 ith rein for hub ring, 
TYVE sic ve, write protect , labels). Each diskette has be n le t d prior to 
hipmenl and carries a lifetime replacement warranty. 

To order toda y, call toll-fre 1-800·4-H LME (Jn California 4-08-241
1505). A k about quantit discounts and special prices on hardwar and uppli 
Holmes & Co., 900 Lafay ti Str et, Suite 605 an ta lara Ca li fornia 95050 
Qua.nl . D criplion Pric · Total Norn•------------ 

/DD 1.00 Adotr,... ____________ _ 

D /OD l.30 tnh· __z1r ___Cily------ 
Subtotal: __ 

1'11000 (- ) ------------AR . Add 7%TaK: - 
Handling Outrg ; 2.50 i@nA1Ur•· -------------

Total: __ MC _ VI A _Car.I# ______ f:•p.•~ •I• ·---
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FIVE REASONS 

TO BUY 


THE AT&T PERSONAL COMPUTER 

There are lots ofreasons to buy 
the AThT PC for your business this 
year. Itoffers more computer for 
the money. It's faster than the IBM 
PC, and has superior gTaphics. The 
A'I&T PC is a hardworking, high
perfonnance computer designed 
to meet all your immediate needs. 

And it has something more. A 
comm.itment to your future. 

That commitment can be seen 
in OW' new enhancements. They 
include the Communications 
Manager with simultaneous voice 
and data transmission, the 8087 
co-processor which speeds mathe
matics computing up to 100 times, 
and a display enhancement board 
for even better color graphics. 

That's just the beginning for 
the AT&T PC, and the starting 
place for a fully integrated office. 

IN 1985: 


1. 
2. 
3. 
4. 
5. 

THE COMPUTERS WITH 

THE FUTURE BUILT IN 


Because AT&T PCs can be linked 
together in small groups through 
the STARLAN local area net
work or networked into an entire 
~ystem with the AThT Information 
Systems Network. 

In fact, wherever _your needs 
take you, with the Al&T PC you
know that yow· growth path is 
clear, and that you'll have plenty 

of options. That's what gives u 
the edge over our competition. 
And you the edge over yours. 

It's what makes the AT&T PC 
the right choice this year, next yeai~ 
and in the years to come. 

For more information, call your 
A'I¥r Information Systems Account 
Executive, visit an authorized 
AT&T dealer, or call 1-800-247-1212. 

-
ATSaT 

The right choice. 

©l9Sii AT&'I' lnfonnation Syst"m&. IBM i8 • rog!lllAlrod trud"'1illrkol' lnU>nllllloMI Busin""" Mnchinos Corp. 
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Compared to 

micro--PROLOG. 


MacProlog syntaxes 

are better controlled 
and less potentially 

confusing thanks to 
the Mac interface. 

This enhancement is apparently the 
product of much blood. sweat. and 
tears at Logic Programming Associ
ates. l hadn't realized until l read Hog
ger's book (discussed previously) that 
the capricious treatment of variable 
names stems from the nature of the 
logical inference process itself and 
was no mere whim of the implemen
tors: the cure was not trivial. 

On booting up the Mac and open
ing the sigma-PROLDG icon. the top 
menu bar offers the choices File. Edit. 
Search. Program. Windows. and 
Queries. The only window open on 
the screen is called Default Output 
Window. 

Programs are written using a new 
window for each separate relation 
defined. To write a program you pull 
down the Program menu and select 
New. which opens a new window. The 
relation definition is typed into this 

window. and it is then named by 
selecting Relation Info from the menu. 

Of course. the full editing power of 
the Mac interface. including Cut and 
Paste. is available during this input. 
which is a huge improvement over the 
line-oriented editor of micro-PROlDG. 
The standard Mac Edit menu has an 
added option that checks for unbal
anced parentheses in a selected text. 

When fin ished. the new code can be 
syntax-checked and compiled by 
selecti ng Check Program from the 
Program menu. Compilation also oc
curs automatically when a query is 
made to a relation that has been 
edited; it's very quick. 

When a relation window is named. 
MacProlog pu ts this name onto the 
Windows menu. The current window 
can then be hidden to avoid the 
screen becoming too full of windows. 
and it can be reopened by selecti ng 
from the Windows menu. 

Jn practice. you will more likely want 
to use Search to find a particular rela
tion name. whereupon its window is 
automatically opened and made cur
rent. Search can also do global search 
and replace on any name. 

There is no command line input to 
MacProlog at all : all interaction is per· 
formed through menus and tem
plates. To actually run programs. you 
pull down the Queries menu. and 
choose either Which or Command. 

Choos ing Which produces a 
template box for you to enter a query 
into, and th is query becomes the 
default until altered so you can 

evaluate it repeatedly with a single 
button press. TI"ace and All Answers 
options can be set by buttons in the 
template box. Command produces a 
similar box for entering system 
commands. 

All the answers to a query appear 
in the Default Output Window. fol
lowed by the time taken for the eval
uation. 

Errors are reported in a Macintosh 
dialog box. which offers the options 
to Continue. Fail. or Succeed the 
query. and presents a Prolog descrip
tion of the problem. 

MacProlog. like micro-PROLOG. 
comes with a choice of different syn 
taxes. Although there are actually 
more of them (no less than seven). 
they are much better controlled and 
less potentially confusing thanks to 
the Mac interface. Instead of loading 
modules (and forgetting which one is 
loaded). a Syntax option is selected 
from the Program menu. 

This presents a control panel. 
sim ilar to those used for printing and 
selecting type fonts. You ca n see at a 
glance which syntax is selected. and 
you can change it by clicking on a 
button. 

The syntaxes available are Micro (for 
compatibility with micro-PROLOG). 
Edinburgh, MITSI (a new simplified 
English-like form for novice program
mers) . Prefix . Core. and Lambda. 
which was not implemented in the 
beta-test version. 

Core syntax is what the compi ler 
(COlllittued) 

BYSO™ LISP with 

V ISUAL SYNT AX1M 


Levien Instrument Co has done 11 We"ve 
ueated VISUAL SYNTAX a program as easy to 
u!.l' as MacPa1nr our as powerful as a wr101e pro· 
ur,1mm1ng language It allows you tO program Wtlh 
pictures As you can see from ll 1c p1c1ure or the 

F1!.or1i!C(1 /unrnon above 11 offers a e11.w prcrurl' 1r110 
yow program~ 

You nave all rhc power or a full LISP 1nterpre1er 
111 ;.i p.lCkilge as llm to use as Mi1cPa1n1 You can 
do ;i rot more w11h 11 111an MacPa1n1 t11ough 

TtlC' powe1 UllL1er V11ual Synta~ II SYSO LISP 
It comes w1t11 a ruu screen ed11or. so you can wnre 
on convenuondl LISP nota11on 1f you like 

8YSOLISPl1ilsOnf;'of Ille 111011 cornplel 'lilJr,uy 
or runrnons or any LISP There are IJsl ma111pulanon 
lunwons or USP I .5 MACLISP and COMMON 
LISP It has ritxary management and very atlvanc· 
ed t1,11atypes 1rnull1d11nem1011a1 .1rrdy1 anr.l 
DffSTRUCTsj BYSO LISP also has le~1cal b1nd1ng 

JnCluLled 1n lhe I 19 pt1ge manuar are appl1ca· 
1ron nows t11a1 describe graphics. sound BIOS rune 
11ons. MSOOS funct1on1. and interface• 10 ,1ssf;'mbly 
language programs 

SYSO rs very fast and •l'llilllJe II has bPen ou1 
since Aug 1984 anr.l lhere <1re no known t)ugs1 II 
will run circles around a VAX 

BYSO LISP was wntten complett'ly 1n assembly 
languag!' and has a very c/frc1em memory allcx:a· 
iron u leaves <1mple room for your programs. w1tll 
no disk swapping 

SYSO USP IS for 1f1e IBM PC and most com 
pallbles (min I 28KJ VISUAL SYNTAX 1s tncluded 
Sing•e machine licenses are S 150 I 19 page manual 
1ncJucled Multiple license. academic. ilncJ 1ndu1111,11 
raws on rcques1 0 E M rates on request 

Order from LEVIEN INSTRUMENT CO.• 
S1rtr1ng1on Hill. POB 31 McDowell VA 24458 For 
1mmed1ate clelrvery call 1703J 396-3345.VJY\ MC 
or C O D accepced SS 1111pp1ng - s 15 lore1gn 
8'1'SO and VISUAL SYN TAJ( a1t1 trad&mDJks oi AL le1i1ion IBM PC 
VAX_ ano Mac:Prlnt are reg1aH1tod 1u1oom.a•k& ol IBM Corp. 01QH•I 
E~lllClt Cot~ .• anci APPLE Compoto-1 ll'IC:., te!lpoclt~&Jy 
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uses (only needed by serious hackers) 
while Prefix is the preferred syntax for 
experienced users: it looks like this: 

can_buy(_person _ thing) 
if in_stock(_ thing) 
& LESS(price(_ thing) 
funds(_ person)) 

A final option in the Syntax panel 
is Interpret this enables interpretation 
instead of compilation. which permits 
greater flexib ility in tracing and 

debugging at the expense of speed. 
The built-in predicates of MacPro

log have been expanded to include a 
whole set for controll ing Mac menus 
and dialogue boxes. It's possible for 
the user to create pul l-down menus 
and attach Prolog progra ms to them 
to create Macintosh-style applica
t ions. 

The test version of MacProlog has 
24-bit integer arithmetic onl y. but later 
versions may have float ing-point and 

transcendental functions as UN IX 
sigma-PROLOG does. Modules are 
not implemented in the test version. 

Jn summary. MacProlog looks like a 
nicely integrated product that goes a 
long way toward the sort of friendly 
programming environment avai lable 
on $30.000 LISP machines. The U.S. 
distributor is Programming Logic Sys
tems. 31 Crescent Dr.. Milford. CT 
06460. (203) 877-7988. but I have no 
date for its release. • 

A PROTOTYPE FOR YOUR PROTOTYPES 


METHODS BY DIGITALK. A SMALLTALK PROGRAM DEVELOPMENT ENVIRONMENT FOR 
THE IBM PC. AN OBJECT·ORIENTED SPEED DEMON. AN EXCITING WAY TO PROGRAM. 

Think about your problem. Browse the Methods 
Smalltalk source code. Select some building 
blocks li ke pop-up menus, windows, text-editors 
and dictionaries. Put them together. Try it. 
Oops. Methods tells you something is missing. 
No problem. Continue thinking, changing and 
trying. Now you're prototyping.! Try out new 
ideas. Redefine your problem. And you don't 
have to throw this prototype away. Refine it 
until you like the fin ished product. 

Methods by Digitalk A new way to develop 
software for the PC. Use it for windowing, 
simulation and artificial intell igence applicat ions. 
Use it by prototyping. 

Methods is Smalltalk-BO~ language compatible. 
It includes its own Smalltalk source code. You 
can extend it in Smalltalk and assembly 
language. 

Methods operates on IBM PCs with 512K bytes 
RAM using MS-DOS or PC-DOS. Color and 
monochrome monitors are supported. No mouse 
is required. A Smalltalk language manual and 
an environment gu ide are included. 5200 West Century Boulevard 

Los Angeles, Californ ia 90045 
Smem1alk·80~ is a trademark ol xerox Corporallon. IBM is a registered trademark ol (213) 645-1082 
1n1ernat1onsl BiAlness Moehlnes ColJ)OratiOf\. MS Is e trademark of Mlctosojt Corporalion. 

Available from Dlgftalk for $250. Outside U.S. add $15.00 for 
shipping and handling. Cal ifornia res idents add 6% sales tax. 
Visa and MasterCard accepted. Educational and Dealer 
Discounts Available. 

DIGITALK, INC. 
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Greetings and Agitations 

Methods 

Turbo Pascal 3.0 

Copy II Mac 

MacTools 

MacASM 

MacModula-2 

Megamax C 

QC-20 

BY BRU CE WEBSTER 

Bmct WefJsler is a co1mdling ttWor 
for BYTE cmd a drar/er memfier of 

1f1e PMS Comma11dos. He ca11 hf 
co"laded do BYTE. 4 2 5 Batte'!{ 

Sr.. Sau Framisco. CA 94111. 

L lke last month. this month"s column 
will talk mostly about Macintosh 
stuff. although it does start out with 

a few non-Mac products. These columns will 
probably continue to contain about 60 to 
70 percent Mac-related items since most of 
the hardware and software that comes in 
is for the Mac. Also. there is substan tial 
coverage or CP/M. MS-DOS. and IBM stun 
elsewhere in BYTE. 

METHODS 
In the May issue of BYTE. Tom Yonkman 
and I wrote a product preview of Methods. 
a version of Small talk for the IBM PC from 
Digitalk Inc. (" ~ethods : A Preliminary Look." 
page 152). Methods is now being shipped. 
It comes with two manuals: Smalltalk Lan
guage Guide (51 pages) and Environment Guide 
(67 pages). The first manual is unfinished 
(four chapters are simply ··to be completed" 
pages). and the documentation itself is terse 
and jargon-laden. 

If you·re already familiar with Smalltalk. 
you probably won·t have much of a prob
lem with Methods. If you·re not famil iar with 
Smalltalk. then be warned: This package is 
not an easy one to sit down and use on your 
own. You should buy it only if you are very 
Interested in Smalltalk and are willing to put 
in a lot of time unlearning conventional soft
ware development and switching over to the 
Methods/Smalltalk environment. 

TURBO PASCAL 3.0 
About two years ago. Philippe Kahn of Bor
land Jnternational started something of a 
software revolution by releasing Turbo Pas
cal for $49.95. Very few people believed the 
claims in the ads: J sure didn't. The product 
seemed too good to be true. especially in 
light of the JRT Pascal fiasco. I was wri ting 
a Pascal column for Softalk for tfie IBM PC at 
the time. so I asked for a review copy. fully 
intending to rip it to shreds. Instead. I wrote 
such a glowing review that excerpts were 
later quoted in Turbo Pascal ads. Turbo 
Pascal became a software hit. selling some 

250.000 copies in two years. an amazing 
figure for a computer language. 

Borland has continued to improve the 
product over that time. releasing version 2.0 
last yea r. ow version 3.0 has come out. 
with a number of fixes. a large list of im
provements. and a 376-page manual (about 
100 pages longer than the 2.0 manual). It 
also comes with a slightly higher price tag 
of 569.9 5. Turbo Pascal is best known for 
its small size. incredible compile speeds. 
and fast execution times. Version 3.0 is still 
small (less than 40K bytes for the complier 
and editor) and is actually faster in compile 
and execution times. On top of that. the MS
DOS version has a large assembly-language 
graphics llbra ry (including. but not limited 
to. a turtle graphics implementation). The 
MS-DOS version also provides better sup
port for DOS (d isk operating system) 2.0 
and 3.0 file 110 (input/output) and directory 
calls. A BCD (binary-coded decimal) version 
is avallable. designed primarily for financial 
applications where you need large precision 
118 digits) and minimal round-off error. And. 
of cou rse. an 8087 version of 3.0 is out as 
wel l. 

Turbo Pascal is not a perfect implemen
tation. Program code is limited to 64K bytes 
resident at any one time. You can use over
lays and chaining to get around that. but it 
can still make for awkward development. 
Libraries are not as convenient to use as in 
UCSD Pascal ; ditto for assembly-language 
routines. But it is fast. small. and cheap: it 
has a tremendous number of built-in rou· 
tines to do low-level system work; and it's 
fun to play around with. The language and 
the documentation have improved with age. 
Even at the increased price. it's probably 
still the best software deal on the market. 

A BRIEF ASIDE 
Jn the interests of integrity, J would tike to 
point out that I have had one financial deal
ing with Borland International. Last October. 
just as I was quitting my job. Philippe Kcihn 

(COlll i11 ued) 
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called me with a problem. Borland 
had contracted with an author to 
write a book on Turbo Pascal. For 
various reasons. that author couldn't 
complete it: Philippe. familiar with my 
Pascal column in Softalk for the IBM PC. 
asked if I could help finish the book. 
I accepted the job (for a fla t fee) and 
in two weeks wrote parts II and Ill of 
Turbo Tutor. basing it largely on my 
Softalk columns. Since I receive no 
royalties from sales of Turbo 1l1tor. my 
wallet doesn't really care if you buy 
it or not (though my ego has some 
concern) . And. of course. the same 
applies to Turbo Pascal itself. 

COPY ll MAc/MACTOOLS 
Since most of the Macintosh applica 
tion software is copy·protected. it was 
inevitable that a Mac bit·copying pro· 
gram would soon appear. It did
Copy II Mac from Central Point Soft· 
ware-and it's good. I tried it out on 
almost every piece of copy-protected 
software I had. and all the copies 
seemed to work just fine. What's 
more. the package includes Madbols. 
a file-manipulation and file-editing 
routine that lets you set attribute bits 
(invisible. locked. protected) for files. 
as well as view and edit them in hexa
decimal/ASCII (American Standard 
Code for Information Interchange) for
mat. And. yes. you can copy the Copy 
II Mac master disk using itself. 

Whi le I am strongly against software 
piracy- I don't give out software. nor 
do I receive it-I do feel the need to 
back up my master disks. especially 

for application packages. Copy pro
tection on games doesn't bother me 
at all . but it can be a real pain on 
business or productivity software. The 
firm I used to work for had two busi
ness-type software packages on the 
market: neither was copy-protected, 
and both had instructions asking the 
user to immediately make backup 
copies and then store the masters 
somewhere safe (and leave them 
there). 

If you· re using copy-protected soft· 
ware on the Mac. you should have 
Copy II Mac to back up and preserve 
your masters. But please don't use it 
to steal. 

MAC DEVELOPMENT SOFTWARE 
Here's a quick look at three more de
velopment systems for the Mac and 
some benchmarks for the different 
languages. The three packages we·re 
looking at are MacASM (from Main· 
stay). MacModula-2 (from Modula 
Corporation). and Megamax C (from 
Megamax Inc.). The benchmarks in 
clude these languages as well as 
several others we've talked about. 

MacASM is a Mac assembly-lan
guage development system with a 
decidedly non-Mac interface. In fact. 
the user interface resembles nothing 
so much as your typical BASIC en
vironment. Your statements have line 
numbers; you use commands like 
LIST. RENUMBER. DELETE. LOAD. 
SAVE. DIR. ASM . and RUN : and you 
edit by listing part of the program to 
the screen. then moving the cursor up 

and changing it. Despite that (or 
maybe even because of it). MacASM 
is fast and easy to use. You can edit 
programs using MacWrite or. better 
yet. Bill Duval l's program editor (found 
in several other development pack
ages). but it means that you have to 
pop out of the MacASM environment 
each time you want to go back to the 
editor. Your best bet is to do the bulk 
of your program entry using a regular 
editor. then use the MacASM environ
ment to debug your code. 

The MacASM documentation is an 
80-page manual explaining the system 
commands and assembly-language 
directives. You will need one or two 
books on 68000 assembly language. 
as well as Inside Macintosh . to do any 
serious development. 

Because of the quick. familiar nature 
of its user interface. MacASM is a 
great tool for learning 68000 assem
bly language. What's more. you can 
create stand-alone applications (com
plete with resource files). According 
to Mainstay. more than IOOO develop
ers are using MacASM to do just that. 
And. nicest of all. there are no licens
ing fees. If you do get MacASM . 
though. be sure to save your source 
code out often: whenever you start 
messing with assembly language. 
especially on the Mac. you stand a 
good chance of repeatedly crashing 
the system. 

MacModula-2 is. of cou rse. a 
Modula-2 compiler from the same 
people who bu ild the Lilith (a 

(COHtiHued) 
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set is the advanced 

ATTENTION: 

S100 BUS USERS! 


LOMAS DATA PRODUCTS PRESENTS: 

IBM-PC COMPATIBILITY FOR ONLY 


LDP is offering a compatibility upgrade package to convert 
your current SIOO BUS system quickly and easily to IBM-PC 
compatibility. This upgrade includes the high performance $1749*THUNDER 186 and COLOR MAGIC , IBM-PC compatible 
color graphics board. You get 10 Mhz 8086 performance, 

*User supplied keyboard and monitor required. 256K bytes of no wait state RAM, two serial ports and a 
parallel printer port. No other SlOO bus boards are 
required. Included with this 
CONCURRENT DOS operating system bringing PC-DOS 
compatibility and multitask
ing to the system. This board 
out performs the IBM-PC by a 
three to one margin. Gain 
IBM-PC compatibility without 
sacrificing SIOO bus compati
b ili ty. 

T HUNDER 186 / COLOR 
MAGIC SET ...... $1749 .00 

IBM COMPATIBLE SIOO 
BUS COLOR GRAPHICS 
LOMAS DATA PRODUCTS presents COLOR 
MAGIC, the most complete compatibility solu
tion for SlOO bus computer products. COLOR 
MAGIC includes three major hardware sub
functions which allow it to emulate the IBM-PC: 
An emirely compatible video funct ion. an 
IBM- PC keyboa-rd interface and an IBM-PC 
compatible timer interface including IBM-PC 
sound compatibility. HOW COMPATIBLE lS IT? 
Currently w e are running MICROSOFT'S 
FLIGHT SIMULATOR recognized as one of the 
severest tests or compatibility. We can also di· 
mclly boot PC-DOS !or the IBM-PC with no al· 
terations. Other programs which have been 
tested and function without problems are : 
LOTUS 1-2·3, DBASE Ill, WORDSTAR and 
VOLKSWRITER 
COLOR MAGIC (l6K byte vers ion) .. $595.00 

• THUNDER 186 single board computer pro· 
videsa hlgh performance 16bit computer all on 
one board . It is an ideal companion to the 
COLOR MAGIC to provide a low cost, high per
formance IBM-PC compatible system. The 
BMhz 80186 criers 10Mh2. 8086 performance. 
THUNDER 186 provides all the components 
necessary to form a complete system i.nclud· 
ing : 256K bytes or no wait·state RAM, 2 serial 
ports. a parallel printer port, high performance 
floppy disk controller controls both 51/.'' and 8" 
drives simultaneously. lull IEEE 696 (SlOO) bus 

Dealer inquiries invited. 

!or system expansion. The COLOR MAGIC and 
THUNDER 186 combine to provide perlor· 
mance you won't find in other compatibles. The 
price includes the powerful Concurrent DOS 
operating system. 
TKUNDEJt 18' ........ . ..... .. ... Sl195 .00 


•NV- DISK is a solid state memory with soft· 
ware to emulate a disk drive under MS-DOS. 
Concurrent DOS. and CP/ M·86. NV-DISK is en
tirely COMPUPRO sortware compatible allow
ing COMPUPRO users 10 take advantage of the 
lower cost and battery protection support of· 
!ered by NV-DISK. It offers the advantage or 
high speed access and no moving pans. It can 
be battery protected to allow data to stay even 
while powered down. The board is available in 
either 512K or 2 Megabyte configurations and 
multiple boards may be used to create disk 
drives with up to 16 Megabytes of storage. 
NV- DISK 512K, S595.00 2 MBYTE, $1695.00 

mance d'l.Uo~lf!U:rW\ 

Megan 

state pe o ance 

Mhz processom~iili"~~ol'i'OY 
parable per!o e static RAM. 
M EGAJUlM ............ 'I• MBYTE, $595.00 
1/ 2 MBYTE. $749.00 ....... 1 MBYTE, $1095.00 
2 MBYTE, Sl 795 .00 

.\1S1X>S u.Jdt>m1rk ,: ,\frcrosol! 
i'C DOS 11 d~irw !: r,f IBM 
Cc<.1n.u rent CP, .\! B~ co.icur .rem DOS. 11.1dem. u-Y of DrgJt~1I Rese,1rch 

• 

IBM-PC COMPATIBLE 
SIOO-BUS SYSTEM 
LOMA S DATA PRODUCT S orrers IBM-PC 
compatible systems with performance far ex
ceeding that available !:ram IBM. You can pur
chase systems o[[ering perrormance or an eight 
Mhz 8086 or up the perrormance or an 8Mhz 
80286. Each system is capable of supporting 
8Mhz math coprocessors. Our BMhz 80286 
system o!Jers IBM-PC compatibility while o[(er
ing up to 2 times the performance or the 
IBM- PC- AT. For applications where PC com
patibility is desirable but higher performance 
is a benefit or requirement LDP offers the only 
viable solution. 

WHO IS LOMAS DATA 
PRODUCTS ... 
LOMAS DATA PRODUCTS has been shipping 
16 b i t microprocessor SIOO bus products for 
five years. We have earned a strong reputation 
for reliability and performance over these five 
years. We were running MS-DOS (SCP- DOS/ 
PC-DOS) be[ore IBM knew the operating sys
tem ex.isted . We offer a wide range or 16 bit 
operating systems including MS- DOS. CP/M· 
86. CONCURRENT CP/M- 86 and CONCUR· 
RENT DOS. A ll our products are backed by a 
one year guarantee. We offer no 8 bi! producrs 
and concentrate entirely on high performance 
16 bit systems. Ifyou are looking for rhe highest 
performance possible on the SJ00 bus, you can 
be sure LOMAS DATA PRODUCTS offers it. 

LOMAS DATA PRODUCTS, INC. ..I 

182 CEDAR HILL ROAD, MARLBORO, MASSACHUSETTS 01752 [] TELEPHONE: (6 17) 460-0333 0 TELEX: 4996272 

For orders outside the U.S., contact our exclusive dealers: D Australia - LAMRON PTY. LTD., (02) 808-3666 0 Malaysia - EXA 
COMPUTER (m) SENDTRIAN BERHAD, 795284 n 1:11.gluul. - RATIONAL SYSTEMS, 0908-6 13209 or 0908-61 1349; SHARPBORN 
LTD.. 0 18764559. 
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TIMELESS WARRANTY 
SS-DD OS-DD 

s11s St45S 'l·· OT.Y. 60 
- BULK --- •• 

s135* s175*5'!.-0TY. 20 
- BOXE0,-1' 

5199*- -- 96 TPI -
5245* 

Color!H1gh Density for IBM AT5319s~ID 
Quantity discounts available. Certified ·and 
tested 1000/ti error-free beyond 650Jo 
clipping level. Available ln 13 useful colors. 
Double density with r-einfon::ed hubs. Includes 
tyvek sleeves. user ID labels and write / 
protect tabs. For every or der of 10 pack 
boxed diskettes, get a plastic Olsk StoraJ!e 
Case/ 12-A $4.95 value .......... FRE !!! _ 

LIFETIME WARRANTY 
SS-OD DS-00 

5144!___ 5 v,· QTY 201184* 
'225 5284 

- 96 m 
5359s295  J..5" MICRO 

fOi:l IBMAT __s39z 
Factory fresh and prepackaged wrth a FREE 
Flip 'n'File/15 for every purchased 10 
pack of 3M diskettes while supply lasts. 

3M Headcleaning Kit ....sgs5 

ECONOMICAL EXCELLENT 

PRICE American -Made QUl\L ITY 


BULK 

DISKETTES 

LIFETIME WARRANTY 
SS-DO OS-00 

79C 94C
sv.· GTv. so 

Includes white tyvek sleeves, reinforced 
hubs. user ID labels and write-protect tabs. 
Everv crack, every sector, every diskette 
tested at 1630/o of industry standards. 
Certified 100010 Error-Free and free of all 
manufacturing defects or we will replace it at 
no charge. American made by a leading 
manufacturer of magnetic media to surpass 
the best the diskette world has to offer. 

PRINTER R I BBONS 
Epson MX 70/BO ............... .. ...... ... .. S3.57 

El>SonMX-100 ............. . ................ 14.94 

OIJd3UI BO. 82, 83. 92. 93 .. .. . ...... ........ 11.51 

Ot<idat<l SA .... ........ ......... , .......... .. S3.64 


OIBK BTDRAC3E 
Arnorav Media Mate SO .... • . . , .. ,,., ... . .. .. SB.75 

()sic lllhnde<' 11-75 .......... .............. ". 110.95 

M~ O-.;lt Minder-36 ....... ............. .... SB.75 

PRICE PROMISE: We will better anv lower 
deb•ered IJf'•Ce on the s.ame quantit>es ad,ertised 

~'if~~~ FREE USE OF VISA ANO MASTERCARD. 
American Express also accepted. Shipping: Add 
$3.00 per 100 d"'kernis or fraction thereof. Qt.her 
1trM add $3.00 lor dis storago or headc.leaning kit 
or dozen ribbons. C.0 .0 . orders add $3.00. P.O. 
ac"epted from 1nst1tuuons arid schools. Utah 
residents add 5"4% sales t a><. M1rnmum order 
$30.00 

TOLL FREE ORDER LINE: 

1-BOD-233-2477 

C1-BDD-AFFAIRBJ 


INFORMATION AND INQUIRIES: 

1-801-942·6717 

ACCORDING TO WEBSTER 


Modu la-2-specific computer). Mac
Modula-2 compiles down to m-code. 
a p-code that then runs on an inter
preter. It runs under a standard Mac 
environment. with Bill Duval l's editor. 
a linker. a resource maker. and a large 
number of library modules. Most of 
these tools have a transfer menu that 
lets you go from one to another with· 
out having to go back into (and then 
out of) the Finder. Ironical ly, the one 
transfer that is missing is the one that 
would be most useful: from the editor 
to the compiler. 

The compiler goes through four 
passes and is slow. Since you must 
link as well. the time from the start of 
compilation to able-to-execute can 
drag on quite a bit. For the Sieve of 
Eratosthenes program (which is not 
very big) . the total elapsed time from 
the start of compilation to the end of 
linking was nearly 90 seconds. Large 
programs would be even worse. so 
your best bet is to really use the 
benefits of Modula-2 and break your 
programs up lnto small chunks. which 
you can compile. debug. and then 
leave alone. 

The MacModula-2 documentation is 
an excellent. large (8Vi by I l inches) 
550-page softbound manual. but it 
does not include a Modula-2 refer
ence guide. lf you 're familiar with 
Pascal. you may be able to get by with 
just Niktaus Wirth's thin text. Program
ming i11 Modu/a-2 (2nd ed.. New York: 
Springer-Verlag. 1983): if you·re not. 
you'll probably need to find a more 
extensive book. And. of course. you'll 
need lriside Maciritosft . 

Like MacASM and 68000 assembly 
language. MacModula-2 is probably 
an ideal environment for learning 
Modula·2 (short of owning a Li lith) . 
Unlike MacASM. f'm not sure yet how 
well MacModula-2 works as a devel· 
opment system. Modula-2 itself is 
great for software development. but 
the long compi lation and link times 
could lead to frustrated programmers 
wasting t ime staring at Mac screens. 
Since MacModula-2 uses an m-code 
interpreter. you can·t produce true 
stand-alone appl ications: instead. you 
would have to distribute the m-code 
interpreter along with the object-code 

file. One piece of good news. though. 
is that Modula Corporat ion has 
dropped all licensing fees for Mac· 
Modula-2 . 

Megamax C is one of several C com
pilers out for the Mac. It has basical· 
ly the same editor and resource 
maker as MacModula-2. MacAdvan
tage. and a few other develop ent 
packages. It also has a linker. a 
librarian. a code improver. a batch 
processor. a disassembler. and 
several libraries. 

The compiler is fast. The first time 
I compiled the Sieve program. lt was 
done so quickly that I thought l had 
done something wrong. And since 
you can transfer over to the linker or 
to any other program. you can avoid 
having to drop back into the Finder 
in between steps. You can also trans· 
fer out of the linker to your finished 
code or to anything else. Megamax C 
produces fast stand-alone code; its 
features include floating-point sup
port. in-line assembly language. and 
a low price ($295). 

I can't really compare Megamax to 
the other C compilers until I see them. 
What I heard of Megamax, though. 
was enough to convince me to go out 
and buy a copy, rather than wait for 
a review copy to show up. The 
manual. about 200 pages in a three· 
ring binder. is adequate: if you don't 
know C. you'll need an introductory 
text (C Primer Plus by Mitchell Waite. 
Steven Prata. and Donald Martin !In
dianapolis. IN: Howard W. Sams. 
19841 seems to be a good one) and 
(all together now) lriside Macintqsn . 

SOME BENCHMARKS 
Mark 1\vain once said that there are 
three kinds of lies: lies. damned lies. 
and statistics. Benchmarks can fit into 
that list without much difficulty. 
Nevertheless. having all this develop
ment software. 1 decided to run the 
Sieve of Eratosthenes benchmark. just 
to get some rough comparisons. Tuble 
l shows the resul ts. 

All these benchmarks were run on 
a 512 K-byte Mac with a Bernoulli Box. 
with one exception: The p-System 
benchmarks were done on a 128K

[wnr11med) 
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BNGINBERS 

A Teleco ..........unications 

Enginee · 
Revolutio 
Progress
Atlanta & 
San Fran.c 

The time is now and 
is Hayes Mit!rocomputer 
Atlanta or san Francisco... erica's 
emerging super high techno gy arena. 

Here at Hayes we've designed and 
supponed an engineering enyiron
ment free of constraints. We've 
promoted an atmosphere that en
courages each individual's unique 
ability to make a contribution-
to see a project through from 
concept to completion. 

For those among you who loq>k 
to achieve. perhaps it's time tb 
take a good hard look at Hayes. 
There's a future in it. 

• VLSI/DSP DEVELOPMENT 
ENGINEERS 

•HARDWARE/SOFTWARE DESIGN 
ENGINEERS 

•SOPTWARBPROGRAMMERS 
& ANALYSTS 

•MANUFACTURING/TEST ENGINEERS 
• PRODUCT DEVELOPMENT 

ENGINEERS 
•QUALITY/RELIABILITY ENGINEERS 

Interested, qualified candidates 
should forward a confidential resume 
to: BAYBS MICROCOMPUTER 
PRODUCTS, INC., Dept. 92-216, P.O. 
Box 10S203. Atlanta, GA 30348. An 
Equal Opportunity Employer, M/F. 

Innovative products
for enterprising people 

Inquiry 369 
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byte Mac with two disk drives. In ad
dition. I made the C. Modula-2 . 
FORTH. and MacAdvantage:UCSD 
Pascal programs time themselves 
using the TickCount routine in the 
Toolbox. This didn't affect the execu
tion times. but it did increase the com
pile and link times. Incidentally, the 
last column in table I is the execution 
speed in the previous column divided 
by the fastest time (2.9 seconds for 
MacASM. uslng a long-word fi ll) . The 
result shows how many t imes slower 
that version was than the fastest one. 

Comments? Megamax C is comfort
ably close to MacASM. especially 
since you can use the disassembler 
and in-line assembly language to 
speed up key sections. I suspect that 
the other C compilers are in the same 
ballpark. MacFORTH isn' t that far 
behind. either. The p-code systems 
(MacModula-2 . Mac p-System. Mac
Advantage) are in the same ballpark. 

roughly JO to 2 5 times slower than the 
C compiler. The exception is the 
native-code-generated version under 
the p-System. which competes well 
with the C compilers. MacPascal and 
MS-BASIC. which are here just for 
completeness. are 400 to 500 times 
slower than MacASM code. 

For some non-Mac comparison. 
table 2 shows execution times (both 
regular and normalized for table l) of 
the same program running under 
Turbo Pascal on a 2 56K-byte Compaq 
with two floppies. The compi le times 
(which were in the standard Turbo 
RAM-to-RAM mode) were all about 
0.8 second. (No. thars not a typo: It 
was four-fifths of a second.) Inciden
ta lly. the Turbo defaults are no user 
interrupt and no range checking. so 
the 14.5-second tlme is what you 
would normally get. You would have 
to deliberately set the {SU+} and 
{SR+} options to get the slowest 

speed; looking at the table. you can 
see why. 

FOR MAC DEVELOPERS 
I have found (along with a lot of other 
people) what is probably the best 
magazine for Macintosh software de
velopers. It's a homebrew journal 
called MaCfutor (formerly Matlecft). 1rs 
not fancy or slick. but each issue 
(monthly. about 44 to 48 pages) is full 
of explanations of the Mac's intrica· 
cies. The format is a series of columns 
dealing with the different languages: 
FORTH. C. Pascal. Modula-2 . BASIC. 
68000 assembly language. and more. 
Worth its weight in 3!i1-inch floppies. 
Back issues are available. 

UPDATE: SOFTECH 
M ICROSYSTEMS 
Warren Williamson. who does the 
copy editing on my column. must be 

(c.onlinimll 

CPIM p/uJ, "° • r~~ret«1 lf•d•m¥.k of o;grt~ ll~JHtch Inc 
l:SO rS a ~s~r~ rrMJeJNrk of Z./O'} Inc. 

ruroo Dos d a l~lf rerNJ rrMJNn.,I. of S.o/r-i:vM• J.?000 /IK_ 

Moun r.a1n SJd(t (QmP'o!f., ¥WJ lEN!T t;rf 11.d~Mk of Sourhe-mP•cifre t · 


• 8105 sovrce code ;w~l;ib/e 
• ORI CPJM plvs m<111v~I $50 
• New word word processot program fot 
MSC-ICO ADD $50 
• Complete fas ter rhan other ZBOSBC 

M=SC=-=-~CS·H ==--~~~-~ 
Expansion card /or ICO ~ 
RAM disk (upto ] M byte) dlldSCSI hlJrd disk 
inrerface r:atd for ICO wirl'l iru rallarion program 

Dls1tlbulors------ Manufacturer ond i nternational dis trJbutnr ------ Writ• For A FrH Into Today. 

Engla11d•Ouan1a systems 01-253-8423 SOUTHERN PACIFIC LIMITED USA d lstrlbulor - ------
Oenme.rk-Oanbil 03-662020 Samoa Bldg., 2· 16-20 MinamisaW<al. Nishi, Yokohama. JAPAN 220 SOUTHERN PACIFIC(USA) INC. 
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THE POSITION 

OF POWER 


Wouldn' t you want to talk to this man if 
you knew al l corporate micro purchasing 
decisions depended on his advice? But 
do you speak his language? 

BYTE speaks his language. We are the only 
micro publication that does. BYTE is his 
for the latest in micro technology 
information that keeps him in a very 
enviable position of power. 

Corporations everywhere rely on 
the BYTE reader. You know you 
can rely on BYTE to deliver 
this unique market. ow you 

BYTE MEANS 

BUSINESS 


know that BYTE is business 
and the busine s is micros. 

To reach the business 
professional who i at the _ 

leading edge of micro 
technology, advertise in BYTE . 

For more information, 
call (603) 924-9281 . 
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Your System/Controller should fit you 

like a good suit. 


LET MICROMINT 

CUSTOM FIT YOU 


Wh ether it' s su i t s or sy stem controllers, 
you can' t buy off the rack when you 
need a custom f i t . 

Th at's why Micromint indiv idual iies 
its system control lers to mee t your par· 
ti cu lar needs and budget . What 's most 
important to you? Sohware com pati· 
bility7 Sp ee d? Everything on one 
board? Economical computing power? 

#I : "/ want so ftware 
compatib ility. " 

Solution : 
THE SB180 
COMPUTER/ CONT ROLLER 

Th e SB 180, on ly 4" by 7Y,"', offers a 
280 compat ible CPU running a l 6M Hz, 
256 K bytes of RAM, up to 32K by es 
of ROM. two se rial par s, a parallel 
po rt . SCSI expansion bus , and an in· 
dustry standard 76 5A-compari ble disk 
con troller fo r up l O four disk drives
an y com b inat ions o f 3Y." . 5 %" or 8" 
drives . The SB 180 is based on the 
Hitachi HD64 180 CPU, a m icrocoded 
CMOS ch ip w h ich provides h igh per· 
formance, reduced system cos s. and 
low power ope rat ion whi le mainiain· 
ing comple e com pat ibi l i ty w i th the 
large base of standard CP/ M so ftware. 

SB180-1 w/BK ROM moniror. . $369.00 
SB180·5 w/BK ROM monitor, 

BIOS source and 
Z -system .. ..... . . $4 18 .00 

#2 : "/ need speed. " 
Solution : 

THE Z8 FORTH 
SYSTEM/ CONTROLL E R 

The ZB FOR TH Sy stem / Con ro ll er is 
only 4" by 4Y," an d i ncludes a custom 
masked ZB versio n o f the FORTH 

lan9uage With a fu ll sc1een ed i tor, 
~assette 1/0 driver p11rn111ves, EPROM 
p rogrammer primi t i ves, an(J other util· 
it y words. It also con ta im up to 4 K 
bytes o f RAM or EPROM. an RS-232 
se rial port wi tl1 selectab le baud rates, 
and two para ll el 1lo1 ts. Add i ti ona l 28 
per iph era l boards include memory ex· 
pa11s1on, ii smart terminal board, scr i al 
and pMa ll cl 1/ 0, rea l time clock <in A / D 
conver N, and an EPROl\Jl programmer. 
I t's pcrfec fo1 data r •duct io n ancl 
h igh speed control applic<i1 ions. 

BCC2 1 w/utiliries . .. S225.00 

#3 : " Let me have an entire 
development system on 
one board. " 

Solu t ion: 
TH E BCC52 

SYSTEM/ CON T ROLLER 


The BCC52 is a new stand alone single 
board m1crocompute r wh1cl1 cs bu s 
com pa 1b le wit h the Microm int BCC11 
/ BCC2 1 28 System/ Con rol lers and ex· 
pans10n boards . Th BC C5 2 features 
he Intel 8052AH·BASIC m 1cro pro· 

cessor w l1 ich includ es a ROM res iden t 
BK by e f loating point BAS I C inter· 

Fo r a Syst em Co nt ro ller suited to 
your needs, give us a c all. 

prcte r w1 h ex tens ions fo r process con · 
tro l work. I contains sock ets for up to 
48K bytes o f RA M / EPROM , an "in el· 
l igen " 2764/128 EPROM p1 og rammer, 
3 para l lel pons, a se r i~ I erminal port, 
and se rial printer port. 

BCC52 . .. $239.00 

#4 : " Give me lo ts o f econom ical 
computing po wer. " 

Solution: 
TH E BCC l 1 BASIC 

SYSTE M/ CONT RO L LER 


Tl1e ZS BAS IC System /Con1roll e1 is 
near ly identical o th e FORT H 
Sy s em/ Conuolle1 but con a1ns a uny 
BAS IC interpreter , up o 6K bytes o f 
RAM and EPROM, an RS-232 serial 
por wit h swi tch se lectilb le baud rates, 
and two parallel po rts . Add a power 
supply and term inal to s art p1ogram· 
m ing in BASIC or mach ine language. 
Progrnms can be t ransferred to 2732 
EPROMS wit h the o p iona l EPROM 
pro gra mmer for auto·sta rt appl ications. 
1 t ca n also use any o f the ex pansion 
bo ards men t ioned under the 28 
FO RTH Syste m/ Cont roller . 

BCC11 . . . $ T49.00 

Add it ional info rmat ior1 on peripheral 
boards and OEM pric ing is ava ilable. 

Order Toll Free 
1-800-635-3355 

In Conn ec11cut cal l : 1·87 1-6 170 

~ 

~ 
M ICROMINT , INC . 
25 Terrace Dr ivo 
Vernon, CT 06066 
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getting upset with me. You see. this is 
the second month in a row where I've 
had to make major changes to the 
author's proof due to developments 
in the real world. 

Last month. I had to change a cou
ple of paragraphs where I took Sof· 
Tech to task over licensing fees for 
MacAdvantage:UCSD Pascal. You see. 
SofTech had dropped all licensing 
fees and (according to what they told 
me) had cut the price as well. from 
S295 to SI 19. This was all to go into 
effect July I. which is when my first 
column was going to show up. 

A few weeks after having made that 
change. word came that Soflech Inc. 
was going to sell off Soflech Micro
systems. J talked with officials at Sof
Tech Microsystems. who assured me 
that all the product changes they had 
told me about were going to go into 
effect anyway...except for the drop 
in price for MacAdvantage. In short. 
l don't know what SofTech is going to 
charge for MacAdvantage. So my first 
piece of news is that you'l l have to 
contact SoITech yourself to find out 
exactly what the status is for MacAd
vantage. as well as the products I'm 
going to mention in the next few 
paragraphs. 

Second. SofTech is reorganizing the 
IBM PC p-System into three separate 
packages: the basic MS-DOS-hosted 
p-System. with editor. UCSD Pascal 
compi ler. and filer: an assembler/ 
native-code-generator package: and 
utilities package (disassembler. 
debugger. etc.). Furthermore.. each 
package will sell for only 549.95 
(shades of Borland!). Since this is the 
MS-DOS-hosted version of the p-Sys
tem. your files are on DOS-formatted 
disks. and your programs can read 
and write DOS files. Since the p-Sys
tem offers more sophisticated mem
ory management and library faci lities 
than Turbo Pascal. and si nce p-code 
is very compact. this might be an at
tractive alternative for those of you 
writing large Pascal programs on the 
IBM PC Again. there has been a 
change in licensing policy: Any pro
gram that is released as public
domain software or shareware ("Send 
me Sxx if you like it") requires no 

licensing fee. Any commercial prod
uct-something that is sold through 
mail order or dealers and that has a 
suggested list price-still has to pay 
the standard fee. 

AND Now FOR SOMETHING 
COMPLETELY DIFFERENT 
This same SofTech. a company known 
mostly for a runner-up development 
system. is releasing a product that 
may have reverberations throughout 
the industry much on the same order 
as Turbo Pascal and SideKick. A few 
years ago, two programmers devel 
oped and shipped an integrated soft
ware package for the Apple called 
The Incredible Jack. Their success got 
them some venture capital. and they 
wrote an improved version for the 
IBM PC. called Jack2. Then the rum
blings about Ovation. Symphony. and 
Framework started. and the venture 

Table I : Macinlosf1 Sieve benchmarks. 

Language Compilation 

MacASM 1.1 
long-word fil l 1.1 

Megama.x C 3.2 
and improver +6.8 
register vars 3.1 
and improver +6.4 

MacFORTH (1 .1) 1.3 
using FILL 1.3 

MacModula·2 46.4 
range check off 44 .6 

Mac p·System 16.9 
no rcheck, FillChar 18.8 
naive code gen 18.6 

MacAdvantage 22.6 
range check off 22.4 
and FillChar 22.7 

MacPascal (Beta) 
MS-BASIC (2.0) 

capitalists got cold feet. SofTech now 
owns the product: its people have im
proved it even more and plan to start 
shipping it on the 1st of July under the 
name TuamMate. That would be ho
hum news at best. except for one im
portant change: A package that used 
to cost $500 will go out on the market 
for $69.95. Yes. you saw that right. 
Sales of Symphony and Framework 
have been sluggish: what will happen 
when TuamMate hits the shelves? 

UPDATE: MAC MASS STORAGE 
I talked last month about the Quark 
QC-10 hard disk for the Apple II. 
Apple Ill. and Macintosh. Since then. 
Quark has announced the QC-20, 
which is a 20-megabyte version of the 
QC-I0. Quark has also released the 
Apple Pascal (version l.2) support 
software. but since I no tonger have 

(coi11inued) 

Linking Execution Normalized 

3.1 1.1 
2.9 1.0 

27.8 6.5 2.2 
6.2 2.1 

268 4.4 1.5 
4.2 , .4 

25.3 8.7 
20.0 6.9 

22.8 84 .8 29.2 
22.5 71 .6 24 .7 

92.6 31 .9 
59.6 20.6 

19.3 6.5 2.2 
104.1 35.9 
88.6 30.6 
69 .1 23.8 

1235.0 425.9 
1294.0 446.2 

Table 2: Sieve execution benchmarks on the IBM PC-compatible Compaq. The 
program is identical to tf1e one used to generate lhe benchmarks in lable I . 

Turbo Pascal (3.0) 
user interrupts turned oH ($U - ) 
and range checking turned oH {$R-} 
and using FillChar 

E>Cecution Normalized 
173.8 59.9 
25.9 8.9 
14.5 5 .0 
11.6 4.0 
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COPY II MAclMACTOOL.S •.. . .. 539.95 
Central Point Software Inc. 
9700 Southwest Capitol Hwy .. #I 00 
Portland. OR 97219 
1503) 244-5782 

MAC BERNOULLI Box ..... . ... 51895 
MAC B ERNOULL I SLAVE DRIVE .. . 51 19 5 
Iomega Corporation 
182 l West 4000 South 
Roy. UT 84067 
(80 1) 776·7730 

MAcADVA TAGE:UCSD PASCAL . . . $'?? 
UCSD P-SvsrEM FOR IBM PC . . 549.95 
TEAMMATE ... . . . .... . . . ... $69.95 
SoFrech Microsystems 
16875 West Bernardo Dr. 
San Diego. CA 92127 
(6 19) 451·1230 

a OC-10 to test it on. I can't tell you 
how well it works. 

I also talked about the Iomega Ber
noulli Box (which. thankfully. I still 
have) . I have used the partitioning 
software. which let me divide each 
5-megabyte disk into five I-megabyte 
"disks:· A simple mount program then 
lets me decide which ""disks" are 

ITEMS DISCUSSED 

MACASM ....... . .. . ....... 5125 
Mainstay 
28611-B Canwood St. 
Agoura Hills. CA 91301 
(818) ()91-6540 

MACMODULA-2 . .. . .... .•. . .. 5150 
Modula Corporation 

1673 West 820 North 

Provo. UT 84601 

(801) 375-7400 

MEGAMAX C ................ 5295 
Megamax Inc. 
POB 851521 
Richardson. TX 75085· 152 I 
(214) 987-4931 

moun ted or d ismounted. It isn't as 
flexible or convenient as the Quark 
Volume Manager. but it's a lot better 
than having to work with a single 
5-megabyte disk. Iomega also an
nounced a slave drive for the Mac 
Bernoull i Box. It costs SI 195. plugs 
into the back of the Box. and gives 
you another 5-megabyte drive. Great 

METHODS .................. 52 50 
Digitalk Inc 
5200 West Century Blvd. 
Los Angeles. CA 9004 5 
(213) 645-1082 

OC· IO .... .. . . • . .......... 51995 

OC-20 ... . .... . . . .. . ..... $2 595 
Quark Inc. 
2525 West Evans, Suite 220 
Denver. CO 80219 
(8001 543-7711 

TURBO PASCAL 3.0 ....... . .. 569.95 
Borland International 
4113 Scotts Valley Dr. 
SCotts Valley. CA 95066 
(408) 438-8400 

for backups: if I can get one on review. 
I' ll let you know how it is. 

COMING EVENTS 
ext month. I hope to take a good 

look at SofTech's integrated package. 
more Mac C compilers. and other 
odds and ends. Until then. hang loose. 
and 1·11see you on the bit stream. • 

Quality PC Products from MULTITECH 

•CPU 	board with 256K memory and up 

to 640K on board , serial, parallel 
ports, socket for 8087, 6 slots. Run 
MS DOS CPM/86. Complete 
documentation ..... . .. .. . . ... $350 
Power supply ..... ... ........ $125 
Case for the CPU board . . .... . . $70 
Floppy controller ............... $60 
Keyboard .... . .. .. . . .. . ....... $80 

• Fully assembled IBM compatible 
PC with 256K, 1 serial , 1 parallel, 
color card, keyboard & 2(1/2) 
HT drives ............. . . ... $1150 
OEM and dealer discount available. 

CALL TOLL FREE TO ORDER (800) 538·1542 
In C1llloml1 coll 1~03) 730·179~ T•chnleel Support S•f'Vlce (408) m-3400 

SERVEX 195 West El Camino Real U S• ·• 	 Sunnyvale, Calllornia 94087 

• Multifunction board (64K-384K) .. $160 
1 parallel , 2 serial, clock/calendar, 
ramdisk, pri nt spooler, & memory 
expansion (0-384K) .... . ...... .$80 

• Serial card (2 ports) ............ $60 

•Color/graphic card ... ... . .... .$120 
• Mono display adaptor with 	1 

printer port ... . ............ . . $120 
• Mono/graphic card with 1 printer 

port (Hercules compatib le, 
flicker free) .......... . .... . .. $170 

• 8087 math coprocessor ......... $95 

• Color monitor 

{640x500 interlaced) .. ..... . .. $375 
• Microscience Hard disk 

20 MB with controller ......... . $750 

• One-year warranty for all add-on cards! 
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HAYES®COMPATIBLE MODEM 
INCOMPATIBLE PRICE! 

FEATURES 
HAYES INFO

MODEM 
CARD 
FORIBM®
1200BPS 

' 

SMART· MATE 
MODEM 1200TPC 
12008 

$489 $198 
YES YES 

YES YES 

YES YES 
YES YES 
YES YES 
YES YES 
YES YES 
YES YES 

SHIP To: 

D~y~ 

~ DiEC~f•-
--.; VJS..; ...._lOSfo 

" MAsrEllCAJ10 
ACcrNC> 

PRICE 
HAYES "AT" COMMAND 
COMPATIBLE 
Communications software 
inc luded 
1200/300/110 bits per second 
Bell 212A and 103 compatible 
Auto-dial, Auto-answer 
Auto-speed, Auto-parity 
Built-in speaker 
Volume control 

MINIMUM COMPUTER REQUIREMENTS 

• 	 IBM/PC/XT/AT or compatible 
• 	 PC DOS or MS DOS (2 .0 or higher) 
• 	 128K RAM 
• 	 1 2-sided disk drive 
• 	 80-column screen display 

(monochrome or color) 
16M tt a ro0ts10o100 tr ooomork Of rt'l lerno1K)n()I S-us.n.eu Macl"lln&i Co1 
Ho~es ~,,a 1egt:1te1-0d 1rooomor'lc o r HO'f'(JS. Mw:roeomPul01 Pfooucu inc LIMITED QUANTITIES AVAILABLE. 

http:S-us.n.eu




The Macintosh'"' gave the world 
the notion of uradic.al ease of use?1 But 
in order to do so, it had to do a great 
deal of extra work. A process that also 
consumes a great deal of time. 

Then along came the external 
hard disk drive. Which made the 
Macintosh work faster; but still not 
fast enough for most business people. 

So we thought of our own 
solution. HyperDrive:"' 

HyperDrive. lt1s the fastest1 

because it1s where it belongs. 
HyperDrive is the only hard 

disk made to go inside the Macintosh. 
Which obviously 
means one more port 
free for other things1 

like Apple Talk~" 
But more important, 
HyperDrive works 
up to 15 times faster 

HyperDrive is precisely where than a floppy. And 
every disk drive should be. 50 to 100% 

faster than external drives. 
Because it hooks right onto the 
Macintosh circuit board. 

HyperDrive. It's engineered 
to give the Macintosh a place 
in the business world. 

Unlike other hard disks, 

HyperDrive will run any soft

ware that a regular Macintosh 

runs. Including Apple's0 own 
 ..Finder:"' What7s more, Hyper
Drive's own software will 

•• • ...._ •
If it runs on a Macintosh, 

it' ll run on a 
HyperDrive Macintosh. 

"'Apple Talkl Apple, findct and l..asorWrilcr ase t<gls1c1c<I 
uad<rnarlu o Apple Comp~tcr, Inc. ™Lotus •rid l•u arc --
r<&J"crcd tr•dcrn•rks of the 1.c>1us Development Corporodon. -· :::.::..
" 'Hypc10nvc is a 1cgistored 1.r idcmark of the General 
Computer Comp.any. r"'Madntosh Is• uodcrN.rk llcensccl to 
Apple Compuic~ Inc. 
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allow you to back up and restore what 
ever7s on the hard disk to and from 
floppies. At a rate of one floppy in 
under 50 seconds. 

And for really going to work 
with items W<e Apple1s LaserWriter"' 
or Lotus ... Jazz;" you1ll find you need 
HyperDrive. Because HyperDrive will 
actually mal<e them work to their 
maximum1 something no other disk 
drive can do. 

HyperDrive. It will actually keep 
you busy. 

With 
Hyper Drive, 
a Lake Tahoe 
resort man
ager doubled 
his business in 
four months. 

Will Donahue slip ln the ratin~s
Simply by now that there's HyperDrive? 

being able to produce twice as many 
reports and mailings. 

Unfortunately, you can1t 
please everyone. 

One software developer 
used to watch the Phil Donahue 
show while waiting for his 
Macintosh to compile. But once 
he started using HyperDrive1 he 
didn1t have that free time. And 
as he said, ur don't know what7s 
going on in the world anymore!1 

Find out how to keep your
self busy. Call us at 1-800422-0101. 
In Massachusetts ( 617) 492-5500. 

Ia 

HyperDrive 
General Computer Company 

215 First St.1 Cambridge, MA 02142 
~ 
.. ' ::; 
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New from McGraw-Hill. 

t~VIEW86~ 
Lets you observe the 
internal operations 
of DOS application 
software. 

Maybe you've never put it into words. X-VIEW 86™ runs onany member of the 
But you know the feeling. IBM PC family - or any operationally 

It's the frustration that gets you every compatible machine - with any memory 
t ime you analyze, debug, test. port, or configuration. You use it with PC-DOS 
convert DOS application software. Debug 2.0 or 2.1. 

To do the job right, you need something Single-stroke commands allow you to 
no one has invented. interrupt the application program: 

You've got to see what's going on Inside o on any processor 1/0 access 
the software, how it's acting and reacting. a on any processor interrupt instruction 

You need something o when its execution reaches a specified 
that gives you x-ray address 
vision. 

.....,_,.,,oos-. 
I 

X-VIEW86 
• 

00$Cl<04 
. 

o when it uses a specified memory 

Now you've got it 
 location 
X-VIEW 86'~ new from In addit ion, you can: 

McGraw-Hill, lets you o automatically collect and analyze 
observe the internal technical information on an application 
operations of DOS program 
application software. Cl start program execution at a speci fied 

Developed, tested, I address 
and refined in the highly o display the results of the analysis on 
respected technical labs screen 
of Future Computing, it helps you generate a X-VIEW 86'M. A new kind of software. For 
thorough, reliable technical analysis. Far developers and engineers with vision. 
better than what you could produce on 
your own. 

This powerful new tool - we call 
it a software analyzer - is an 

Inquiry 127affordable $59.95. 
Futuro Computl"& ln®fPQl1tDd 11 •uni' ot Mc:G~w-•Oli lntomwitlon IBM [$ ii r1:1J$1.Gfa<I ~mlWk •OO PC-OOS I:. I trudf!'ml)llil; of lflUtfn&tJonDI 

Bu5""'SS MllCilllleS Ca<""'°1lon.Syl"'"'~"I-

r-----------------------------------1 
I To ord•r X-VIEW 18'" Ploa•o •end me X·YIEW 86'~
I by CHdlt c•nl, cd tol free Nomo _ _________________l..S00-221-VIEW.
I lnT.x<11call: 

Ti lle __________________I 1-800-233-VIEW

I or Mnd the coupon tod•Y· 


Com~~ -----------------
I Customer Service 

Address----------------McGraw-Hll Inc. 

8111 lBJ Fteewey 


I 
City _ _________Stato__Zlp ___ _I Danas, Taxes 75251 

I Ptiono-'-(---'--------- 
I 

Price ToUll 
1 X-lllEW aa~ is S59.95. All orders are 

Sllbject to e<Xeptar.ce b)' McG,......Hlll S59.95
I
1 

Inc. Pl'Jces are subject to change 
Sgnuture ________________ _without rioUee. I 0 Check enclosed (Malm checil 

I payable lo McGruw-Hrtl Inc. Orders Cledll ca1d no. --------------
1 paid b)' check are subjecl to delay,)

Cl A£ Cl M.C. CJ VISA [J O.C. E>opire tlon dato _____ _ __________ 

L- ---------- - ---------------- ---~ 
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B·Y·T·E W·E·S·T C·O·A·S·T 

New Microprocessor Chips 

The iAPX 386. 

the 80C86. 
and the AT Probe 

BY PHILLIP ROBINSON 

BYTE West Coast Is prepared 
mo111hly by BYTE·s editor> a11d staff 

r'1 Sim Fm11dsw and Palo Alto. 
CorrtSp011de11ce sfrou Id fJe addressed 

lo BYTE West Coast. BYTE 
Maga.zi11e. 4 2 5 Salter!J St.. San 

Francisco. CA 941 11. 

T his month 1" 11 look at an excellent 
example of the activ ity in the chip 
trade: the iAPX 86 family from Intel. 

First. there's the 80386. This 32-bit micro
processor has two important ancestors: the 
8088, which is in the IBM Persona l Com
puter (PC) and PC XT. and the 80286. which 
is in the IBM PC AT (see the review of the 
IBM PC AT by Alan Finger. May BYTE. page 
270). I 

Then there ls the 80C86. The CMOS (com
plementary metal-oxide semiconductor) 
process used to make the 80C86 uses fa r 
less power than the process used to make 
the standard 8086; the CMOS technology 
improves both the portability and reliabili
ty of systems. 

rJI also look at Atron's AT Probe. a "hard
ware-assisted software debugger" for the 86 
fami ly. This device lets software engineers 
be software engineers. rather than candi
dates for burnout. by helping to trace. 
isolate. and record software bugs. 

THE IAPX 386 
The 80386-the first 3 2-bit member of the 
iAPX 86 fami ly-is almost here. after years 
of speculation. Although most of the big 
semiconductor makers are interested in the 
32-bit microprocessors. the recent battle 
has been largely fought between Intel's 
8086 family and Motorola's 68000 family. 

Intel 's first run in the 32-bit arena was the 
432 . a chip that just recently was given the 
ax . Intel refers to this experimental chip as 
a learning experience; the 4 32 didn't turn 
up on the shelf in any computer store. It was 
optimized to run Ada . and Intel trumpeted 
it as a chip of the future. Today it"s just a 
philosophica l conversation piece. 

But now there is a real 3 2-bit micropro· 
cessor. Many people assume that the 80386 
is the front runner for a 32 -bit IBM PC for 
the following reasons: IBM was first to 
ca rpet the world with 8088 boxes. it is now 
selling as many 286 machines as it can 
make. and it has acquired a big chunk of 
Intel. 

If IBM doesn't get to the 386 first. you can 
bet that plenty of other companies wil l. 
Those designers who have been pitt ing 
8086 and 80186 boards against IBM"s 8088 
are ready to grab the first working 80386 
to gain an advantage in the marketplace. 

Here are some details I garnered from the 
advance information sheet on the 80386 
(dated October 1984i order number 
231247-00l) . 

The iAPX 386 (the official name for the 
80386) is made using CHMOS Ill tech
nology. CHMOS is Intel's latest version of 
the CMOS process. The 386 is pipelined. 
has a high-bandwidth 32-bit bus. and sup
ports full 32-bit addressing (4 gigabytes of 
physical space. 4 gigabytes per segment. 
and 64 terabytes of virtual address space 
per task) . 

The 386 also has memory management 
and protection (compatible with the 286). 
virtual-memory support. caches. and pag
ing (optional) all on chip. It can handle 8-. 
16-. and 32-bit data. has a mult iple-copro· 
cessor in terface. and supports integrated 
multitasking. 

The 386 is object-code software-compatible 
with the 86. 88. 186. 188. and 286. The 386 
instruction set is a superset of the 286 set. 
All instructions are extended to support the 
32 -bit addresses and operands. As is typical 
in new-generation microprocessors. new in
struct ions have also been added. That 
means 8088 pro.grams (such as those for 
the JBM PC) should run without recompila
tion on an 80386 box. 

The 16-bit general-purpose registers 
found on the 286 are extended to 3 2 bits 
on the 386. In addition. Intel has added two 
segment registers for simultaneous manip
ulation of multiple data structu res. 

Address generation is the same as on the 
other 86 family chips: An optional base is 
added to an opt ional index and an optional 
displacement. 

The on-chip memory management of the 
386 wil l save designers from having to use a 

(co11t11111edj 
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l~nttf is also 

showing off its 

new ve·~ions of 


t't 8088, 8086, 


qnd peripherals. 


memory-management chip. The hard
ware protection of memory areas. 
with its four privilege levels. is the 
same as on the 286. Separate pro
gram tasks can be isolated from one 
another. 

The 386 is available with either a 12
or 16--MHz dock; Intel figures that the 
386 offers two to three times the per· 
formance of the 286. Al so. Intel is 
promising an 80387 numeric copro

cessor that will be compatible with 
the 8087 and 80287 but wil l operate 
at fou r times the 28Ts speed. 

So. when can you get one? Sample 
chips should be available in the fourth 
quarter of 1985. Production is sched
uled for mid-1986. If you're interested. 
get the literature; there shou ld be 
more available by the time you read 
this. Unfortunately, unless you're a 
prized Intel customer. paper is all 
you 'll probably be able to get for a 
while yet 

Low POWER AND LONG LIFE: 
THE 80C86 
Intel is also showing off its new CMOS 
versions of the 8088. 8086. and pe
ripherals. The 80C88 and the 80C86 
(with speeds up to 8 MHz) are accom· 
panied by an 82C84A clock. 82C88 
bus controller. 82C59A interrupt con
troller. 82C54 timer/counter. 82C55A 
peripheral interface. 82C08 dynamic 

RA M (random-access read /write 
memory) control ler. the 2 7C64 
EPROM (erasable programmable 
read-only memory). and CMOS mem· 
ories. 

Harris has been offering the 80C88 
for a whi le and is now also offering 
an 80C86. Harris also has a family of 
chips incl uding the 82C52 serial
controller interface. 82C54 program
mable interval timer. 82C55A pro
grammable peripheral interface. 
82C59A priority-interrupt controller. 
and 82C'37 A DMA (direct memory ac
cess) controller. To add to the stew. 
Harris has CMOS gate arrays. bus
support circuits. RAMs. and PROMS. 

Why is everyone so excited about 
CMOS? As a September 1983 BYTE 
artlcle ("Inside CMOS 'Technology" by 
Martin B. Pawloski. lbny Moroyan. 
and Joe Altnether. page 94 ) pointed 
out. the enormous drop in power re

(co11 tinued) 

Howa software engineer 

got tocaptain the 


lunarlandingmodule. 


The Computer Museum is everything 
yoo'd expect, and a ·lot of things you 
wouldn't. 

Of course, the museum contains a 
collection of the most significant accom
pliShments in the history of information 
processing. But it's not just a great place 
to see things, it's also a great place to 
<*>things. 

There are over twenty interactive ex
hibits at The Computer Museum. You can 
desi&n a car, create your own fractal land
scape, or even captain the lunar landing 

module on the Apollo f light 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, it's also a 
lot of fun. 

For more information, or to become a 
Museum Member; wr ite The Computer 
Museum, or call (617) 423-6758. 

TheComputerMuseum 
B 0 S T 0 N 

There's something in it for everyone. 

300 Congress Street, Boston, MA 02210 
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MICROWAY'S 8087 RUNS 1-2-3™! 

MicroWay is the world's leading retail
er of 8087s and high performance PC 
upgrades. We stock a complete selec
tion of 8087s that nm at5 and 8mhz. All 
of our coprocessors are shipped with a 
diagnostic disk and the best warranty 
in the business - 180 days! We also 
offer daughterboards for socketless 
computers such as the NEC PC and 
PCjr, and a board which increases the 
clock speedof the80287 inthe PC AT. 
Our new NUMBER SMASHER.. in
cludes 512K ram. ltwill run the IBM PC 
at clock speeds up to 9.5mhz and 
achieves a throughput of .1 megaflops 

87FFT"' Written in assembly language, per· 
forms Forward and Inverse FFTs on real and com
plex arrays which occupy up to 51 2K bytes or 
RAM. Also does convolutions. auto correlations. 
hamming, comrlex vector multiplication, and com
plex to radia conversions. Callable from C, 
MS Fortran, 87MACRO, TURBO PASCAL and 
87BASIC/INLJNE .. . ..... .... .... ... .. . . .. $200 

87FFT·2"' performs tw~imensional FFTs. 
Ideal for image processing. Requires 87FFT ..$75 

MATRIXPAK manages a MEGABYTE! 
Wrirten in assembty language. our runtime pac
kage accurately manipulates large matrices at 
very last speeds. Includes matrix inversion and 
the solution of simultaneous linear equations. 
Callable from MS Fortran 3.2, 87MACRO and 
87BASIC/I NLINE .............. .. ... each $150 

GRAPHICS PACKAGES 
Gralmallc for MS Fortran or Pa.seal ... .. .. $1 25 
Plotma.llc for Grafmatic. . . . ...... . . . ....... $1 25 
MultiHalo(one language) . ........ . ... . . . . $1 89 

DFixer"' 
A disk utility which thoroughlyc.hecks PC or AT 
hard disks for bad sectors and updates the MS 
DOS file allocation table acoordingly ...... $ 149 

87DEBUG'" - a professional debugger with 
8087 support. a sophisticated screen-oriented 
macro command processor, and trace features 
which indude the ability to s 'p tracing through 
branches to calls and software and hardware 
interrupts. Breakpoints can be set In code or on 
guarded addresses in RAM .. . . . .. ... . . .. . $150 

HARDSCOPE.. Includes a version of 
87DEBUG which Interfaces a Breaker Boxwhich 
makes it possible to reset your PC and break pro
gram execul.lon independent of DOS .... . $249 

AST Advantage ............ .... . ... $439 

JRAM-2 (~K).... .... . .. . .... .. .... .. $169 

JRAM"' AT (~K) ....... .. ... .. ...... . s 22 9 


with 87BASIC/I NUNE, Jntel Fortran, or 
Microsoft Fortran. Software reviewers 
consistently cite MicroWay software 
as the best in the industry! Our cus
tomers frequently write to thank us for 
recommending the correct software 
and hardware to meet their specific 
needs. Theyalsothankusforoursame 
day shipping! In addition to our own 
products which support the 8087 and 
80287, we stock the largest supply of 
specialized software available any
where. For information call us at 

617-746-7341 

Micro

Way® 
 · 

8087Support 


For the IBM PC, PC XT, PC AT and Compatibles. 

87BASIC/ INUNE"' converts lheoutput ol 
the IBM Basic Compiler into optimized 8087 
inline code which executes up to seven times fas· 
ter than87 BASJC. Supportsseparatelycompiled 
inllne subroutines which are located in their own 
segments and can contain up to 64K bytes of 
code. This allows programs greater than 128K! 
Requires the IBM Basic Compi ler and Macro 
Assembler. Includes 87BASIC , ... , ... , ... $200 

87BASIC"' includes patches to the IBM Basic 
Compiler and both runtime libraries for USER 
TRANSPARENT 8087 support Provides super 
fast performance for all numeric operations in-
duding trigonometries, transcendenlals, addition, 
subtraction, multipl1ca.tion, and division .. .. $150 
87MACRO"' · our complete 8087 software 
developmenlpackage. llcontalnsa"Pre-process· 
or," source code for a set of 6087 macros. and an 
object library of numeric functions including Iran
soendentals, trigonometries, hyperbolics, encod
ing. decoding and conversions. For the IBM 
Macro Assembler. Version 1.0 or zo .... .. $150 

OBJ - ASM"' . a multipass object module 
translator and disassembler. Produces assembly 
language listings which include public symbols,
extemal symbols. and labels commented with 
cross references. Idea.I for understanding and 
palchinlJ object modules and libraries for Which 
source 1s not available .... ...... . ......... $200 
RTOS . REAL TIME OPERATING SYSTEM 

RTOS is a multi-user, mullHasklng real time oper· 
atin~ system It includes a confi~uted version ol 
lnte s iRMX·86, LI NK·86, L008 •Ll&86, OH·86, 
and MicroWay's 67DEBUG. Runs on the 1BM·PC, 
XT, POAT and COMPAQ ........ . ... . . ... . $400 
INTEL COMPILERS, 
FORTRAN·86........ , . ... ............. , . , 5750 
PASCAL-86........ , ..... .. . .. .... .... . ... 5750 
PLJM-86 . ... . . ....... ...... . ... .• .. .. .. . .. ssoo 
87C (LATIICE/MICROWAY) .... . .... . . . . . $750 
ASM·86... , .. . ............. , ... . . ... .. . ... $200 
•A41<1ul•es ATOS OI' IAMX..aG. All Intel comJ)i!e• ne.mes and 
iAMx.ss TM 1ntot Corp. 

FASTBREAK™ 

MicroWay's daughterboard turns on 

your 8087 during 1-2-3"' execution 

and extends DOS funct ionality. Recal

culations run up to 36 times faster. In· 

eludes an 8087 chip. When used with 

the NUMBER SMASHER'" it can pro

vide a total increase in 1-2-3·· ex· 

ecution speed of up to 79 to 1. 


CONFIGURATIONS: 
FASTBREAK"' SmhL . ... . . ... ... . ... $339 
FASTBREAK"' Bmhz ...... ..... . ..... $479 
FASTBREAK"' without 8087......... S249 
FASTBREAK"' 80287 Turbo 6mhz. .. 5524 

8087 Smhz. ................. $109 

Including DIAGNOSTICS and one-year warranty 
For IBM PC and compatlbles.
8087 6 4 h $99 

- m z .... '.'. '.' .'. '. 
Obsolete sub spec; overheats. not recommended 
8087 2 8mhz $175 

· • .... · .. .. .... · 
For Wang. AT&T, DeskPro, NEC, Leading Edge 

80187·2 8mhz ...... ..... $299 

For the Tandy 2000
80.287 3 5 h $199 

. • m z .' .. ' ... .'' 
For the IBM PC AT 
80287 Turbo"' ............ $375 

Increases 80287 clock speed to 6 mhz 
64K RAM Set $8 

· · · · · .. · · .. · • · · .. · · 
256K RAM Set $49 

· · · · · · · · · · · · · · · 
256K CMOS RAM Set ,.. $49Se 
128K RAM t PCAT .... $150 
NUMBER SMASHER"'.. .1590 
9.54mhz 8087 coprooessor board wilh 512K 

FORTRAN, C and BASIC 
Microsoft Fortran Version 3.3 . ........... . $229 
IBM Professional Fortran.... .. ........ ... .. 545 
Ryan-McFarland Fortran .... . . ... . . ... . .. . . 399 
FORLIB+ or STRINGS and THINGS . ... . .. .. 65 

Lattice C .. . ........ .. ... . ... , . . . . . .. . . . .... 299 

Microsoft C Version 3.0 .. ... .......... . .. . .. 299 

C86 .. , ... , . .. , ..... . .. , ......... , ..... . .... 299 

FLOAT87 , .. . , . . ..... . .. . ...... . .... . . , . . . . 150 

IBM Basic Compiler , .... . .... .. . ... . ....... 270 

87BASIC/INLINE. . .... . . .. • . . .. . .. . .. • . .. . . 200 
Summit BetterSAS IC~...................... 175 
Summit 8087 Module ........... .... . ....... 87 
MACRO ASSEMBLERS 
IBM Assembler with Librarian ... . ... ... .. . . 155 

Microsoft Assembler Version 3.0 . ..... . .... 125 
PASCAL and APL 
Microsoft Pascal Version 3.2 ... . . . . ... ... .. 199 

Borland Turbo with 8087 Support . . ... .. . .. . . 85 

STSCAPL• PLUS/PC . .. . ..... . . . . ........ 450 


Pocket APL .................. " ....... 85 

COSMOS Revelation ... . ......... . .. ....... 750 
SPSS/PC . . ... ... ........ ...... .... .. .... .. 595 
FASTBAEAK and NUMBER SMASHER 81e tniclemalils ~ 
Microway, lne. LOIus and 1·2·3 a1e ltadoma~d Loius Oevef. 
opmenl C0<1). 
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quirements from old-fashioned 
NMOS (negative-channel metal-oxide 
semiconductor) to CMOS has many 
advantages. Not only do you have to 
supply only one-tenth as much power 
to CMOS as to NMOS chips. but the 
chips run much cooler. That tempera
ture change means a much higher 
reliabili ty. longer chip life. and no 

need for fans and other cooling ap
paratus (in many situations). CMOS 
even yields greater noise protection . 

The Intel and the Harris chips have 
the same power ratings. The 80C86's 
power use is rated at 10 milliamps per 
megahertz (mA/MHz). In fact. the 
CMOS 80C86 can run right down to 
zero speed. In that standby state. 

without losing any data. the 80C86 
uses less than 500 microamps. An 
NMOS circuit uses the same amount 
of power whether it is running slowly 
or quickly: an NMOS 808818086 typi 
cally uses 300 mA of supply current. 

Intel and Harris hope the advan
tages of CMOS will move them 
beyond the portable-system environ· 
ment into desktop machines and tele
communications. 

lntel 's 80C88 was actually designed 
by Harris. Development kits are 
available now. and Intel promises 
quantity shipments in the fourth 
quarter of 1985. Harris's 80C88 hasE-Z-DOS-IT™ 

•gtvesyou . 
concurrent processmg 

inonly SK ofRAM. 
Unique, E-Z-DOS-IT'"Concurrent 

Processing Software lers your PC wear 
several different hats at thesame time

and it operates in only BK of RAM. 
With E-Z-DOS-IT, your IBM PC, 

PC/XT, or PC/ATcan run your choice 
of background tasks while you continue 

to work at the screen. o wamng, 
because your single- casking PC now 
behaves like two or more PCs. And 
E-Z-DOS-IT is compatible with the 
most popular sofrware and hardware 

on the market today. 
To find out more about E-Z-DOS-IT, 

or to order directly, call toll-free: 

800/228-9602 
ln California, call 00/423-5592 

Askfor opera1or 10. 

SHAM 
Redefining Your PC Producti .. ; ry. 

Hammer Compurer Systems, lnc. 
900 Larkspur Landing Circle, Suite 250 
Larkspur, CA 949 9. 415/461-7633 

.£-2~DOS-ff t111~~r~ cllbmnwr ~ ,S.ywi:n... W 

Thr (olJowlllj tq:t1.lntd u.dttna1 l i. l fr ·~l-now~ lll);l PC. 
t'C.tXt•nd rctAT - lnt~mabul 1MlnrD ~~ Uxldl·l ·J-.1 
Srmpbmr  LC'Jlfw. ~11S11 Carp. dS.nr ti and fr;amt'ft'tt -

.l\~oo--ta.r."l'i!JJo41J1  M~o Pro l11tcmaiionll l'F:s f1lr - .sdnr.arc 
ru~).hJlil•rt:an - ~IJincw.-:irCw'P . Cr1~ - M~tt1ttut W 
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been used in the field. and its 80C86 
is available now. Harr is uses a 
2-micron process: Intel works with a 
l. 5-micron process. 

Intel representatives see CMOS ris
ing from 10 or 15 percent of the 
market today to 50 percent by 1988. 
In 10 years. they think HMOS (the Intel 
version of NMOS) will be gone. 

IRON HELPS MAKE THE 80286 
WORK: THE AT PROBE 
Debugging software frequently takes 
more time than writ ing it. And there's 
good reason to believe that the new 
generation of chips. including the 
80286. wi ll make debugging tougher 
than ever before. Atron. a small firm 
in Saratoga, California. is making a 
good living battl ing that debugging 
problem. 

Founded in 1983 by former Intel 
employees. Atron makes a variety of 
software and hardware debugging 
aids. It has become very successful 
because of its PC Probe. a debugger 
that consists of both an add-on card 
for the IBM PC and some software. A 
ribbon cable from the card plugs into 
the 8088 socket: the hardware multi
plies the power of the software 
debugger. 

ow Atron is peddling the AT 
Probe. Like the PC Probe. it consists 
of both an add-on card and software. 
However. Atron couldn't just plug a 
cable from the card into the 80286 
socket of the PC AT. The 80286 in the 
PC AT uses a nonstandard package (a 
pin-grid array). and a corner of it is 

lco111i"ued1 



The Source,,Js Riendly. 


Many online information services time, without frustration. Everything 
claim to be "user friendly." But only one from the hour's headlines to travel 
really lives up to that promise. reservations. From special interest groups 

The Source. to online stock trading. So you don't 
You see, The Source is specifically waste your valuable time. Or money. 

designed to save you time online. With Call 1-800-336-3366, send the coupon, 
new, shorter menus. Simpler commands. or visit your nearest computer dealer. 
And a user's manual so well-written and And make friends with America's 
easy to understand, it's setting an friendliest online information network. 
industry standard. 

The Source is also the only TheSOUtCesMservice that gives you free 
The most pa.i.ertiJJ resoon:e any pencmI canputer can hal~.

introductory lessons. So I'd like to make friends with The Source. 
Please send more information to: you get up-to-speed on our d 

dime, not yours. . _ ~ The~ .....-..llliliillm:::-" ame 
71126.ll4You get to the mfor ~ .11,,_.raiiij'ti.... Add ress 

mation you need in record ~ :Q'llO'll" ~-.. .. ~ • 

City, Sta te 
The Soun;e is a service mark of Source Tele

' # "ii -"'- Zip 

Mail to: Source Telecomputing Corporation, oompu ci n)l orp.. n subsidiary o f The Reuder's Di~cst 
Assn .. Inc. 1985 Source Tclecom pulini.: Corp. 1616 Anderson Road, McLean, VA 22102 
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Inquiry 367 

BYTE WEST COAST 

PROGRAMMER'S UTILITIES 
especially for Turbo Pascal on 
IBM PC/XT/AT and compatibles 

MDRE POWSlfUL THAN UNlr UllLITIESlll 

These Ready-IO-USe jllograms lt1lly support Turbo Pasta! 
"'"sioos 2.0 """ 3.0. am! PCIJOS 2.X and 3.0. Here's wllal 

)'OU ~et 
Pretty Printer 
Stand•nlize c;ipilaliz.iUoo, i00en1a1ion, arid spaclng of 
SOtllte code. Doo't was1e your OW1I time! Slll'tlral adjustable 
p;jramerers IO suil )'Ou• tastes tworkS will! any slandard 
Pascal S001cel. 

Program Structure Analyzer 

RAd subUe problems Ille oompilet doesn't: unlnilialized aoo 

U11usell variables, mot1med value parameter~ "snnk:y" 

variable m001rw:alioo, redefined slan<lard iden1iRe1s, Also 

generates a OOlllfllelc wrlable cro~• re1erence and an execu

lion h~rarclly diagram, lnleracllom or Wille lo fi le (workS 

with •111 s1anda.rd Pascal source). 


Execution Timer 

Oblilin a summaiy of time spenl in each procedure and 

function of )001 jllogram. accurote to witllin 200 micro

seco!lds, Also counlS number ol calS IO each subprogram. 

Fully automalic. 


Execution Profiler 

Obtain a grnphic ?rofile ol where roo• P<oV••m 51Jends Its 

bme. ln1er.c1MJ. easy-Ill-use. Identify we code al lhe in

slruc~lon level. (Prolflor and Tuner for Turbo Pascal Soorce 

code only.I 


Command Repeater 

CuSlo11111' any operalion by reading afld parsing ~·e s1a0>

oord input Se!ICI up to 2!>5 l<q.;tro¥.es to any execu11H1 pro

gram. AulOmalkdlly generale OOS balcll tile!> 


Paltern Replacer 
f'llMI and REPlACE \11ltsa1fle regulat expression panems In 
an:t lexl file. Slilll>O'IS generaized wild~rd~ nes1ing, allel
nation , lagged WOl'lfs and mor Clomr a dozen programmer's 
•Pllil:•lioos included. 

Difference Finder 
fi!ICI differences bet~~en IWo re:xt files. and oplionatv c.-eate 
an EOLIN script whicll rebuilds ooe Jrom lhe ollleL 
Di S1egard wMe space. case. albittary characters aoo Pascal 
commenlS ii desired. 

Su per Directory 

Re?laoe PCOOS DIR command wilh ex1erided pa ttern 

matclW!g, sorl capabilily, hidden file display. dale filtering. 

and lllOfe. 


File Finder 
locate ltles anywhere In Ille S1Jb<l11ec1ory uee ano attess 
them wilh a sin-Ok ~roke. Display lhe subairectory lrl!e 

graphically. 

AVAILABLE IN SOURCE 
ANO EXECUTABLE FORMAT 

Execulllble: SSS COMPLETE iflcluding lax and Shi?P!no. 
Compiled and ready IO run, Includes t40-page jllinied 11Ser 
manual. reletenoc caro and ON! SY• • OSOD disk. ldnl lor 
111011rammers nol using Tu1bo- NOT copy ?roleeled. 

Soutce: $95 COMPLETE Including tax and shil'Pinu. 
fnCihldes au of Ille ;i.~ aoo two additional DSOO dlskS.. 
!Mks lrlclllde compl!I~ Turbo Pascal source code. dt1311od 
P<011rammet's manual loo dis~) and se..-eral bonus u li~lres. 
Requires Tirfbo Pa,;c-al 2.o "' 3.0 

Requiremenls PCOOS 2 X or 3D. 191X RAM - P'Ollrams 
' 1un"' tess RAM w.111 rl!<lll(ed capacity. Two or,.~s 0< nard 

disk •et"Qmmended 

TO ORDER: 
V1SNMas1e1Card orde.s. can 7 days 1011-rree 1,·800-538--8157 
xlllO In CalilOrnia. call 1 -800~-3'170 •8:30 anv dai< 
Or mill check/money order io· 

TurboPawer S<Jftw.,e 
478 w. Himmon Avo.. Suile 19ij 
Campbell. CA 95008 

f<lr echn1ca1 ques~ons. can 408·318-3572 

tucked underneath one of the sys
tem's disk drives. However. because 
the PC AT's socket for the 802 8 7 is 
accessible and is connected in parallel 
to the 80286. Atron decided to use 
it for the interface. 

The $2 500 Atron system competes 
with debugging and development sys
tems costing between $30.000 and 
550.000 from companies such as lntel 
and Hewlett-Packard. Intel's system 
depends on a special bond-out ver
sion of the 286 chlp that brings inter
nal signals to the outside for analysis. 
Atron handles the slgnal analysis In 
a different way. The AT Probe saves 
all the signals from the last 2048 in
structions in its bank-switched I-mega
byte on-board memory. When the 
286 hits a trap. the system returns to 
the user and- on the way- analyzes 
the signals. 

The AT Probe can reverse-match its 
recorded real-time signal trace data to 
high-level-language source code (C 
for example). This lets you use the AT 
Probe menus to step through a high
level-language program and yet watch 
the machine-level effects. Th is single 
stepping shows upcoming code. 
emulates instructions. lists variables 
and contents. and even describes 
jump decisions. The AT Probe will 

The AT Probe 
can reverse--match 
its recorded 

real-time signal 

trace data to 


ft igh-level-language 

source code. 
also give complete 287 floating-point 
support 

The AT Probe intercepts processor 
signals and can trap or trace anything 
that happens with those signals. It 
even has performance- and timing· 
analysis software with which you can 
create histograms showing where a 
program spends its t ime. 

Atron feels that many aspects of to
day's popular programs-dynamic 
memory a\1ocation, complex inter
rupts. operating-system-protected 
modes-require hardware to seize 
and manipulate data that could evade 
yesterday·s software debuggers. • 

COMPANIES 

MENTIONED 


80C86 and 80C88 chips: 

HARRIS SEMICONDUCTOR 
Digital Products Division 
POB 883 MS 53-03 5 
Melbourne, FL 32902-0883 
(305) 724-7000 

INTEL CORPORATION 
2625 Walsh Ave. 
Santa Clara. CA 95051 
(408) 496-4 580 

iAPX 386 chip: 

INTEL CORPORATION 
3065 Bowers Ave. 
Santa Clara. CA 950 51 
(408) 987-8080 

PC Probe and AT Probe: 

ATRON 

20665 Fou rth St 
Saratoga. CA 9 5070 
(408) 7 41-5900 
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COMPARE 
OURCOMPUTER HUT 
 SERVICE & PRICE! 


SPECIAL 
OF THE 
MONTH 

IBM-PC, XT & AT 
CALL FOR 
PRICE 

8 - 1!1 

0 
0 

~///II~~~ ........ ..... CALL 


DISK DRIVES 


iandan TM100-2 OS/DD 
MATSUSHITA JA 551 
TEAC FD·55B Slimline 
IBM drives w/logo 

$159 
$139 
$139 
$169 

HARD DISKS/TAPE 


llE MAYNARD ELECTRONICS 
WSO . . . ... $695 WS/ ....... $795 
20130 Meg H. D. with Cont. CALL 
Mayn Stream Tape Backup CALL 
IOMEGA 
Bemoulll Box 20 Meg ........ $2595 

ALWY ... . ................ .CALL 


ADD-ON BOARDS 


Q.1AffiA.M 
Quadboard 64K exp. to 384K . . . $269 
Quad 512+ 64K $239 

ASf'" RESEARCH 
SixPak Plus 64K . . . . . . . . . $269 
I/OP/us II . . . . . . . . . . . . . . . . . . . $129 
Advantage 12BK ............. $409 

TECMAR 
Graphics Master ... . ...... . .. $489 
MAESTRO .. . . . . .. .. . ....... CALL 
HERCULES 
Hi Res Mono Graphics . . . . . . . . $319 
Color Graphics w/Par Port . ..... $185 

PARADISE 
Modular Graphics ............ $275 
5-PACK OK . ...... ........... $159 

PERSYST 
Mono Card wlpar part 
Colar Card 

$195 
$169 

-

EAST COAST 

COMPUTER HUT 
OF NEW ENGLAND INC. 


101 Elm St. Nashua, NH 03060 


I MODEMS 

(!}Hayes· 
Smartmodem 1200 ......•..... $419 
Smartmodem 1200B .......... $379 
Smartmodem 2400 . .. ........ $649 

NOVATION 
SmartCat ........ . .... . . ... . $349 

PRINTERS 


EPSON 
FX-80+ . . . FX-100+ . . . 
LX-80 ..... BEST RX-100 . ... BEST 
JX-80 ..... DEAL LQ-1500 ... DEAL 
Hf-80 plotter . . . . . . . . . . . . . . . . CALL 

brother 
HR·10 . . .. . $299 
HR-35 ..... $795 

C-ITOH 
PROWRITER 
STARWRITER F-10P 

Ol(ID\TA 
182P ......... . 
92P ...... BEST 
93P ... . PRICES 
OK/MATE 20 

NEC 
2050 . ..... $699 
8850 .... . $1595 
Pinwriter P2 $589 

TOSHIBA 
P351 . . . . . $1295 

DAISYWRITER 

HR-15 . .... $389 
2024L . . . . CALL 

CALL 
$995 

84P ... ... .... . 
192P ...... BEST 
193P . ... PRICES 

3550 . . . . . $1149 

P3 . .. ... _ . $795 

P1340 ... _ . $595 

2000 w/48K Buffer . .. ....... .. $849 


IACCESSORIES . ...... CALL I 

ASK ABOUT OUR 

TRAINING & REPAIR 


SERVICES. 


CANADA 


MICROCONTEXT 

AUTHORIZED DEALER 

4847 Ave Du Pare 
Montreal Que H2V4E7.(603) 889-06&& 
(514) 279-4595 

MONITORS 

AMDEK 
Video 3QOG ... $135 300A .. . $145 
Video 310A .. ... .......... . . . $179 

CGS 
Mono Monitor w/tilt & swivel $159 

PGS 
HX12 HI R.es RGB monitor ..... $489 
MAX-12 Hi Res Mono. $189 
SR-12 Super Hi Res RGB ..... . $599 

/ 

~ 
co. .."' 
.,_ 

SOFTWARE 
WORDPROCESSING 
MS lo'\obrd $239 Muftimate CALL 
Vo/kswriter Deluxe . . . . . . . . . . . . $159 
PFS: Write $89 PFS: Proa.f $69 
WordPerfect $269 
WordStar 2000 $289 

DATABASE/INTEGRATED 
dBase Ill CALL Ouickcode Ill $179 
RBase 4000 $279 Clout 2.0 $169 
LOTUS 1-2-3 & Symphony . . . . . CALL 
Framework CALL 
UTILITIES/COMPILERS 
Crosstalk $109 Smartcomll $109 
Sideways $49 Norton Utlflties$59 
Sidekick $45 Turbo Pascal $55 
LIFEBOAT Lattice C . ... .... .. . $299 
MS Basic $259 MS Fortran $239 

BUSINESS 
MICROSOFT Project $159 Chart $159 
STAR Acct. Partner I & If CALL 
BPI SYSTEMS . .. . . .......... CALL 
PFS: File $89 PFS: Graph $89 
PFS: Plan $89 Mu/tip/an $129 
Harvard Total Prof. . ...... ..... $309 

OTHER 
Mastertype $35 Typing Tutor/II $39 
Flight Simulator . . . . . . . . . . . . . .. $39 
Managing your money . ....... . $129 

AND LOTS MORE 

ANY PRODUCT NOT 
LISTED? CALL 

MID-WEST 


COMPUTER HUT1Nc. 
524 S . Hunter 


Wichita, Kansas 67207 


(31&) &81•2111 
For Orders Only - (800) 525 5012 For Orders Only - · (800) 572 3333 

All products usueny tn stock for Immediate Shipment and carry lull manufacturer$" wa1ranty. Price subject 10 change - this ad ptepared two months in advance. You get the 
IOW'891 prica. We honor ,P•n10naJ checks - a.11aw 10 days to cleat COO up to $300 add 2'11>. Visa, MasterCard add 2%. For shipping & lm1urance add 2% or $6,00 min. for 
small Items and $12. min. for moniton. printers. ate. We accept company cheeks and P.O."s from For1une 1000 Companies. 

tBM Is a trademark 01 IBM Corp. Return authorization and order status call information line Inquiry 69 75 
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Conducted by Steve Ciarcia 

V OICE-STORAGE PACKAGE 
Dear Steve. 

In any of your Circuit Cellar articles. have 
you used a voice-storage package oper
ating from an analog microphone? I am 
interested in such a package capable of 
storing and playing back up to IS seconds 
of speech. Playback will be repeated until 
the power is interrupted to load a new 
message. 

CHARLES R. BANKS 

Alexandria, VA 

1\.vo ofmy Circuit Cellar projects will do 
what you want. "Talk to Me!: Add a \.bice 
to Your Computer for $35" (June 1978. 
page 142} described a pulse-code-modu
lation technique. This technique is the 
simplest but the least memory-efficient. 
It c.an be used with many digital-to· 
analog converters. 

" Use ADPCM for Highly Intelligible 
Speech Synthesis" (June 1983. page 35) 
describes an adaptive differential pulse
code-modulation method. This method. 
which is more complicated. uses a special 
chip from Oki Semiconductor for the 
ADPCM synthesis but uses less memory 
to store the speech. It takes advantage 
of the fact that speech contains portions 
ofsilence and few rapid changes in signal 
amplitude. 

With PCM. you can get reasonable 
speech by sampling at 4000 8-bit sam· 
pies per second. with storage at the rate 
of4000 bytes per second. With ADPCM. 
sampling at the same rate of 4000 bytes 
per second yields 3 bits per sample, so 
it uses storage at the rate of 1500 bytes 
per second. Ifyou needed 15 seconds of 
speech, these techniques would require 
60.000 and 22.500 bytes of memory. 
respectively. 

The sampling rate of either method can 
be changed to decrease storage require
ments but at the expense of fidelity. 
- Steve 

C WCK I NTERFACE 
Dear Sreve. 

I am writing in regard to your response 
to Lance walley about the in terface of the 
MM58174A clock chip With the Apple II 
(January. page 413). 

There is an additional subtle problem 

regarding repeat-interrupt generat ion 
using the MM58 l 74A (in an Apple or else
wherel. In order for a series of interrupts 
to occur. the interrupt must first be prop· 
erly initialized by reading the interrupt/ 
status register three times (I can count 
o nly two reads being necessary from the 
explanations of what's supposed to be 
happening. but the data sheet says three1. 
Then the interrupt handler must read the 
interrupt register of the clock chip. address 
15 base JO or 1111 base 2. three times 
after each interrupt has occurred. The in· 
terrupt output is active low: it stays low 
until the interrupt register is read. 

Thus. in order for a chain of interrupts 
to occur. CS (pin I. active low) must be 
low: DB3 must be high. plus DB2. DBI. or 
DBO must be high: pin 2 (READ. active 
low) must be high: the interrupt-register 
address must be selected (all four address 
lines = 1): and pin 3 (WRITE. acrive low) 
must be strobed low. With WRITE high. 
READ must then be strobed low th ree 
times to clear and initialize the interrupts. 

After each interrupt occurs. the inter· 
rupt-register address must be read three 
limes in order to clear it and restilrt the in· 
ternal interrupt timer. If the interrupt 
handler fails to clear the interrupt. the 
result would be the same as described by 
Mr. Walley: a single pulse. A si11gle read of 
the register would fai l to restart the inte r
nal counter, and no subsequent interrupts 
would occur. Similarly. a single initial pulse 
would also occur if the interrupts were 
enabled without being cleared . 

Th is al l gets somewhat confusing fast. 
Anyone attempting to interface this chip 
with anything should get the full Nationa l 
Semiconductor data sheets and study 
them carefully: they aren'r pa ragons of 
clarity. They can be found in National 
Semiconductor's 1984 CMOS Data Book. 

That book also contains information on 
the MM58274 chip. which has a larger 
number of interrupt intervals available but 
is otherwise simi lar to the MM 58174A. 

FRA K KUECHMANN 
V.wcouver. WA 

B UILDING OR BUYING 
Dear Steve. 

Your column has helped inspi re me; I'm 
now pretty sure that I want to build my 

own computer. I got some basic skills as 
an electronics technician in the mi litary. 
but I have been dealing with the software 
end of things lately. 

Would a project of building a computer 
around the Motorola 68000 be too steep 
a hlll to climb right off the bat? I haven't 
worked out a complete cost analysis. but 
I am assuming tha t building your own 
computer is cheaper than buying one. Am 
t right? 

MARK JOHNSON 

Seattle. WA 

I would not suggest building your own 
computer unless you are interested in 
using the experience for learning. While 
it is usually cheaper to build your own. 
it is hard to beat the likes of a VIC-20 or 
IBM PC for convenience Alf the hardware 
and software needed is in one small 
package, and many software programs 
are available. The cost savings is not 
large. espedally when you consider your 
time. and it would be hard to build a 
VJC-20 for less than $80. Troubleshoot· 
ing the finished computer often requires 
some expensive test equipment. which 
should be induded in the bottom-line 
price comparison. 

If you want to build one for the expe
rience, use a design based on one of the 
earlier 8-bit chips (ZBO. 6502. or 6800}. 
The newer 16-bit chips certainly have 
more power. partly due to the many high
/eve/ support chips designed to work with 
them. A design to incorporate these 
chips and the software necessary to 
utilize them are best left to professionals. 
- Steve • 

Over tfre years t have presented many dif
fere11t pro/eds in BYTE. I know 111an11 of vou 
f1ave bum them and are making use of lflem 
in 111a1111 ways. 

I am intereSled i11 nearing from a11~ of you 
le/ling me wha! you've done witf1 tf1ese proj
ects or f1ow you mav nave lieen innuenced &y 
the basic ideas. Write me al Circuit Cellar Feed· 
back. POB 582. Glasto11bury. CT 06033. 
a11d fill me in 011 your applications. All tellers 
a11d photographs become lfre property of Ste1re 
Ciarcia and cannot be returned. 
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ARD-NOSED 

DATABASE s99. 


If You Liked DBase Ill, (relational database). Now he's Get TASTM Accounting
v.ou''I r11·p Quer TAS™ taken the next big step by c reating Soft1A1are "or $249 
II I r1 " ' Iii TAS, the affordable software for your n 1 '' 

Hard-nosed business owners have business. And it's backed with Phi l's But why stop with just a database? 
been asking fo r the power of DBase reputation and personal service. For just $249, you get TAS Relational 
Ill™ and RBase SOOO;M but without Database/Language plus General 
the high price. That's why Business TAS™Runs On Ledger, Accounts Receivable and 
Tools, Inc. created TAS™ Th CPU Accounts Payable. And ior $399 you 

Compare TAS with DBase 111 and 659 S get all the above plus Inventory, 
RBase 5000. You 'll see why we think TAS is available for the IBM Sales Order Entry, Purchase Order 
TAS is a better "Hard·Nosed" value PC/XT/AT,™ Compaq;M AT&T 63oo;M Entry, and Payroll. 
than DBase or RBase. TAS includes Tandy 1000, 1200,, 2000™ and most Source code Included FREE i So 
a data dictionary. TAS includes a true MS-DOS;'" CP/M iM and M P/M™ you can even modify the account ing 
procedural language. TAS includes a systems. to fit your business. 
run-time compile r. Plus --------....---...---"""""--
TAS supports multi-user '" DBASE RBASE Call Today

TAS1
"record and fi le locking. Ill 5000 1-800-648-6258TAS lets you to develop 

Multi-User Yes No Optional Call our Toll -Free Hotline. 
driven business applica 
you r own professional menu

Use your VISA or MasterCard Data Dictionary Yes No Yes 
to order today. tions. And not just simple 

Procedural Languag Yes Yes Yes Outside Washington call 
can hold up to 17 million 
ones either. TAS appl ications 

1-800-648·6258. Washington Compiler Yes No Yes 
residents call 1·206-644-2015. records. And because TAS 

Records Per File Unlimited Unlimited Unlimitedcompiles them, they run fast. Dealer Inquiries Welcome. 
Files Open 16 10 40But Why Is It 
Fields Per File Unlimited 128 400On/y$99? File Size Unlimited Unlimited 

We could have priced 
Record Size (Fixed) 1.530 

guys, it's well worth it. But 
TAS at $695 Hke the other 

Field Size 
we happen to believe -------t
"Hard-Nosed" business 
people are looking for real ' I
software value today, so 
that's what we've given you. 

If anyone's "Hard-Nosed" about 
about good software, it 's Phi l. In 1982, 
he created The Sensible Solution™ 

BUSINESS TOOLS 
"' 

The ~lowmg are re ~-ef~O i~aoemarlir!i o: 1t1 ese ccm 

pan..s !AS Accoun~ng SolU'.oOn SuMess Tools lne 

RBase5000 Mcr01omll>: DBaoolU ~~II>: CP,M 

asid MPIM 0 91tal Rem•th lne IBM PC Xi ~T ln•er 


caun±ing
Salutia 

IMttlN!I eu..nass Mo::flon;,s Corp Corno:l.'.1 c.,.,,oaq 
Coo\Oul!!rCotp AT&T 6300 Ai&r lrliol~onS;=sl!IC 
Taney 1000 1200.2000 iandy CO<p MS-DOS M1t1®1 
Coip The~ ble So+u1oon 1raoemar~ r,ghJS are da .,,~ I r.::J -- 

Copyrog111 1~ Bu~ne•• iools. Inc b~· OHanlon Comou•m St'S!e~s Inc L.:=-J -- 
Inquiry ~4 ;\UCUST 1985 • B Y T E 377 
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Conducted by Sol Libes 

Mitsubishi lapan has disclosed that it ls 
in the very early stages of developing 
manuracturing technology needed for pro
duction or 4-megabyte IC memory 
devices. Production is expected in about 
three to four years .. .. Lotus is reportedly 
introducing a word processor with an inte· 
grated desktop manager that will marry 
packages recently obtained from an out· 
side source and an acquisition .. . . There 
are rumors that Microsoft will soon 
release a BASIC compi ler for the Macin
tosh .... NEC is expected to introduce an 
aggressively priced laser printer to take up 
the slack in sales of its once popular Spin· 
writer printer. And they are not alone. as 
Canon. Epson. and Ricoh are also ex
pected to enter the market with their own 
products . .. . Look for several compan
ies. including AT&T. to introduce concur
rent PC compatibility to their UNIX-based 
systems at the upcoming November COM· 
DEX show. . . . Now that we have print 
and file servers on our networking 
systems. expect the next server to be a 
modem server .. .. and Micro Pro should 
soon announce a UNIX version of the 
long-time favorite WordStar word pro
cessor .... Quantity prices for 64K-bit 
RAM chips are reportedly 70 cents each 
and retail street prices are under 80 cents 
each. 

IBM WATCHING 
In my July column (page 393) I predicted 
that IBM would release the PC II this 
month. It now appears that IBM has 
pushed back its introduction to the fourth 
quarter with deliveries to begin in early 
1986 so as not to impact current PC sales. 
Usual ly. IBM introduces a new product line 
every three years and makes the previous 
line obsolete. In the case of the PC IBM 
has supported the design for over four 
years. 

The delayed introduction will no doubt 
give competitors. such as Apple and IBM 
clone makers. some much-needed breath
ing room to fill out and establish their 
product lines. When introduced. the PC II 
is expected to sell at a price somewhere 
between the current XT and AT. 

IBM has also been showing prototype 
versions of a laptop computer to selected 
dealers ro get thei r reactions. These units 
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use 2 5-line liquid-crystal displays. IBM is 
rumored to have ceased production of its 
Portable PC in May. The product never 
really was a success because most buyers 
(an estimated 9 to I) turned to the Com
paq when they needed a transportable. 
Estimates indicate that IBM sold only 
50.000 units. 

It is interesting to note that several IBM 
PC-compatibles already have a list price 
under 51000 (e.g .. Tundy, Apricot. and 
Sanyo). No doubt JBM considered this 
change in the marketplace when it decid
ed to cease manufacturing the PCjr. There 
is strong speculation that IBM will soon 
have another go at the consumer market
place. However. it must first clear out its 
huge PCjr inventory. A recent list-price cut 
from 5999 to 572 5 for the PCjr and a cut 
from $429 to $399 for the color monitor 
is expected to stimulate sales. However. 
his is still a long way from the $900 

package price offered last Christmas. 
which moved a lot of PCjrs and severely 
cut into sales of the Apple. Commodore. 
and Atari systems. It is estimated that IBM 
has sold 240.000 P(jrs (Apple sold over 
1. I million units last year alone). 

IBM appears to have caught up with its 
production backlog of AT systems. just as 
AT clone makers are beginning to ship 
their fi rst units. This will no doubt cause 
some street price cutting. And IBM is 
rumored to be working on an AT redesign 
to reduce manufacturing labor cost by as 
much as 50 percent: this new version is 
expected to be out in mid-1986. 

APPLE 
Apple cut more than 1600 employees 
from its payroll this year. with more cuts 
expected. At the beginning of the year it 
had about 6000 employees. Apple also 
disclosed substantial cuts in advertising. 
marketing. and new-product development 
expenditures. For example. Apple with· 
drew from this year's National Computer 
Conference after having huge exhibits for 
several years in a row. 

Sales of the Apple II (Apple's traditional 
bread-and-butter productl are reportedly 
"sluggish.'" as are sales of other consumer 
systems (Commodore recently suffered its 
first loss ever). In the meantime. sales of 
the Macintosh are reportedly picking up 

as more application software becomes 
available. Sa les of the LaserWriter and 
AppleTalk network are also giving Apple 
its much-needed penetration in the office 
marketplace. When coupled with some of 
the newly introduced page makeup and 
font-generating software, the Mac is prov· 
ing quite a success to publishers. newslet· 
ter producers. advertising agencies. and 
commercial art services. 

Apple is expected to enhance the Mac 
with a new keyboard that includes a 
numeric keypad and trackball cursor con· 
trol. It has also announced a 20-megabyte 
hard disk that shou ld start shipping next 
month. A 40· to BO-megabyte file server 
for the AppleTalk network is expected 
toward year"s end with specu lation that it 
might contain a parallel port or slots for 
plug-in boards. Also likely is a new Mac 
ROM with file-handl ing software better 
suited to supporting a hard disk. 

Sales of the Macintosh are estimated at 
30.000 to 3 5.000 per month. far below the 
80.000 per month capacity of Apple's 
highly automated production facilities. The 
Mac is now Apple·s chief revenue pro· 
ducer. having passed the Apple Jl in dollar 
volume. 

There are reports that Apple has already 
bui lt prototype Macs with 640- by 480
pixel color and IOOO· by 800-pixel black
and·white displays. And rumor has it that 
Apple is experimenting with compact disk 
and voice input. 

In the meantime. Apple lie owners who 
have given up on Apple introducing the 
16-bit 65816 processor option should 
check out Micro Magic (Millersville. MD). 
It is reported to be nearly ready to ship 
a 65816 add-on board with proprietary 
operating system capable of addressing 
up to 16 megabytes of RAM. • 

BYTELIN ES. news and spewlalion about peT>Onal 
computing. is co11d11c1ed by Sol Libes. lne aulfror 
of numeror1s books and articles on computers. He 
is tfie founder of the Amateur Computer Group 
of New lersey a11d a coorganizer of Ifie 1te111011 
Computer Festii.ul. He edits and publisfres Micro/ 
Systems Journal. a bimont'1/y puf11ica.tio11 for 
s!jSlem programmer.; and integratoi>. He can be con
tacted do BYTE. POB 372. Hancoc~. NH 
03449. 

http:Festii.ul


NA£4 hasoneshottojupi,ter. They'llgo with dBASEIll 


NASA has only one shot at 
Jupiter with Project Galileo, so 
there's no room for error. The 
purpose of the project is noth
ing less than to find out the 
origin of the solar system and 
seek the answer to the nature 
and origin of life itself. 

Galileo's success is all in 
the t iming, and rhat'.<i where 
dBASE III™from Ashton-Tate™ 
takes control. dBASE Ill tracks 
the details of the sequence 
of launch events. 

dBASE Ill was easy to bring 
on board. It's powerful (one 
billion records) and has a built 

in programming language that 
has been taught to speak 
"Galileo." dBASE Ill deals with 
the complex test details for 
Galileo as easily as it will deal 
with the complex details of your 
business for you. 

When you've only got 
one shot at getting something 
right, you need the most 
powerfu l and popular data 
management system on Earth 
. .. or Jupiter. 

For a dealer near you, call 
(800) 437-4329, ext. 232. In 
Colorado call (303) 799-4900, 
ext. 232. 

dBASEJU The data managementstandard 


Karen Boyle, 
Daia Programming Coordinator, 
Project Galileo 

,\~ 

AsHTON ·TATE 

S 0 FT WAR E 
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A mstrad's CPC6128 is a 
128K-byte microcom· 

puter based on Zi!og·s 
4-MHz Z80A micropro
cessor. It has 48 K bytes of 
read-only memory for BASIC 
and the operating system. 
An AY· 3·89 12 sound-gen· 
erator chip provides three
voice, eight-octave capability. 

The system's standard 
equipment includes the 
CP/M and AMSDOS operat
ing systems. the BASIC and 
Logo languages. a built-in 
3-inch disk drive. a color or 
monochrome monitor. and 
software. Its 76-key 
QWERTY-style keyboard has 
a separate numeric keypad 
and enlarged enter. shift. 
caps lock. tab. delete. clear. 
control. and escape keys. 
Built-in ports let you add 
peripherals such as a 
printer. speech synthesizer. 
modem. second disk drive. 
stereo amplifier. joystick, 
and tape saver. The system 
comes with three blank 
'3-inch floppy d isks. 

The CPC6128 comes in 
two configurations. The first 
has a 640- by 200-pixet RGB 
monitor. one 3-lnch floppy
disk d~ive. and a word pro
cessor; it has a suggested 
retail price of 5799. The 
other model has the same 
single disk drive. a green 
monochrome monitor. and 
WordStar: it costs 5699. The 
manufacturer offers more 
than 100 applications pack
ages available in t he 3·inch· 
disk format. Contact 
Amstrad Computers (USA). 
lndescomp International Inc .. 
Merchandise Mart. Chicago. 
IL 60654. (312) 295-7100. 
Inquiry 615. 

NEW SYSTEMS 

Amstrad's CPC6128 personal compt1ter. 

MicroVAX II 

D igital Equipment Cor
poration's MicroVAX II 

system is based on the 
"VAX-on-a-chip" 32 -bit 
MicroVAX 78032 . According 
to the manufacturer. this 
custom ZMOS VLSI pro· 
cessor has benchmarked 
performance averaging 90 
percent of the VAX-111780 
CPU. depending on applica
tion. l.n most environments. 
the MicroVAX 78 132 , which 
is a matching floating-point 
chip. provides 85 percent of 
the VAX·l l/780's floating
point performance with a 
noating·point accelerator. 

The MicroVAX II is avail
able in two systems. eac h of 
which comes in two con· 
figurations, All packaged sys
tems have the console inter
face and floating-point co· 
processor as standard fea
tures. 

The first MicroVAX II con
figuration is a single-user. 
entry-level Ethernet node. It 
has 2 megabytes of main 
memory. a 31-megabyte 
RD52 Winchester hard-disk 
subsystem. a 400K-byce 
RX50 dual floppy-disk sub
system. and a DEG A 
Ethernet adapter housed in 

the BA23 pedestal enclo
sure. The second configura
tion is a four-user. entry
levet. stand-alone system. It 
also features 2 megabytes 
of main memory plus a 71
megabyte RD53 hard-disk 
drive. a 95-megabyte TK50 
streaming-tape cartridge 
drive. a DZOI I four-line 
asynchronous multiplexer. 
and the BA2 3 pedestal en
closure. 

The eight-user department 
system featu res 3 megabytes 
of main memory. the RD53 
d isk. the RX50 dual floppy
disk drive. the TK50 tape 
drive. a DHVI I eight-line 
asynchronous multiplexer. 
and a BA 12 3 expansion 
cabinet. 

The 16-user. high-end sys
tem has 5 megabytes of 
main memory. three RD53 
drives. a TK50 tape drive. 
two DHVI I eight-line asyn
chronous multiplexers. and 
the BA 123 expansion 
cabinet. 

Also. a field upgrade kit is 
available for the MicroVAX I. 
For 59700. the kit includes a 
MicroVAX II CPU with I 
megabyte of on-board mem
ory. software. a cabling kit. a 

disk controller. diagnostics. 
documentation. installation. 
and warranty. 

DEC offers a choice of 
software environments for 
MicroVAX JI. You can select 
MicroVMS. a general
purpose operating system; 
ULTRIX-32m U IX software: 
or VAXELN for dedicated 
real-time applications. DEC 
plans to also offer ALL-IN-I. 
its integrated office and in
formation system for large 
organizations. and A·to-Z. its 
integrated business system 
software for smaller organi
zations. on the MicroVAX JI. 

Prices for the MicroVAX 11 
systems range from 518.840 
to $43,780. depending on 
configuration. Contact Digital 
Equipment Corp .. Maynard. 
MA 01754-2 198. 
Inquiry 616. 

Leading Edge 
Model D PC 

T he Model D PC from 
Leading Edge is an fBM 

PC-compatible system based 
on the 8088 processor. Its 
standard configuration has 
256K bytes of memory ex
pandable to 640K bytes on 
the motherboard. dual 
rn-inch double-sided 
double-density disk drives. 
four IBM-compatible 1/0 
slots. parallel and serial 
ports. a battery-backed 
clock/calendar. Hercules 
graphics emulation. and 
monochrome and RGB 
monitor output. 

The Model D's 83-key key
board has a numeric keypad 
and 10 function keys. The 
12-inch monochrome moni· 
tor comes in green or 
amber and has an 80-col· 
umn by 2 5·line display. An 
8087 numeric coprocessor is 
available as an option. 

Leading Edge provides 
GW·BASIC and MS-DOS with 
the system. Documentation 
includes a technical refer
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ence manual and an opera
tors guide. 

The price for the Model 
D's basic configuration is 
S1495. Optional configura
tions can feature a l4-inch 
RGB monitor and a com
bination of a single 5V.-inch 
floppy-disk drive and a 
IQ-megabyte fixed-disk drive. 
Contact Leading Edge Prod
ucts Inc.. Systems and Soft
ware Division. 225 Turnpike 
St.. Canton. MA 02021. 1800) 
34Hi833: in Massachusetts. 
(6171828-8150. 
Inquiry 617. 

TeleVideo's AT 

T he TuleVideo AT is an 
IBM PC AT-compatible 

that uses Intel's 8-MHz 
80286 microprocessor. It 
comes in two configurations. 
The entry-level Model I unit 
includes the system modu le 
with 256K bytes of RAM. a 
keyboard. a 1.2-megabyte 
floppy-disk drive. an 
RS-232C serial port. a 
parallel printer port. a 
clock/calendar with battery 
backup. and eight 1/0 expan
sion slots. The Model II has 

The TelNideo AT workstation. 

the same features as the 
Model I. but it has 512K 
bytes of RAM and a for· 
matted 20-megabyte Win· 
chester disk drive. 

The 14-inch monitor has a 

PERIPHERALS 

Chip Interfaces 
80286 Processor 
with 8088 System 

E dsun Labs has 
developed a CMOS chip 

that helps interface an 
80286 processor to an 8088 
system or an IBM Personal 
Computer bus. Called the 
EL286-88 Processor Con
verter. it is a custom VLSI 
chip that converts 80286 
signals and sequences into 
equivalent signals for the 
8088. The company says 

that to the 80286, the 
EL286-88 appears as a 
16-bit memory or peripheral 
device operating at the 
80286 clock rate: to the 
8-bit circuitry. the EL286·88 
chip appears as an 8-bit 
8088 operating at its own 
clock rate. The two clocks 
can operate simultaneously. 

When the 80286 requests 
a 16-bit data transfer from 
an 8-bit peripheral. the 
EL.286·88 hardware 
transparently converts the 
request into multiple 8-bit 
transfers. The gate array 
uses about 4000 gates and 
combines 2- and 3-micron 
features. The 68·pin 

nonglare screen. A single 
graphics controller supports 
alphanumeric text and 
graphics. Tuxt resolution 
consists of a 7. by 9-dot 
character formed in an 8- by 

leadless-chip·carrier package 
Edsun uses is the same as 
that of the 80286. Edsun 
claims this chip will replace 
about 560 worth of TTL 
(tra nsistor·transistor logic) 
bus-interface chips that 
would normally occupy 6 
squa re inches of an IBM PC 
board. 

The EL286-88 will 
reportedly cost from $61 (I 
to 99 plecesJ to 539 (5000 
to 9000). Contact Edsun 
Labs. 7 Sears Rd.. Wayland. 
MA 01778. (6 17) 358-5667. 
Inquiry 619. 

16-dot cell. The TefeVideo 
AT supports standard AT
compatible graphics applica
tions written for 640· by 
200-pixel resolution as well 
as those written for en
hanced 640- by 400-pixel 
bit-mapped graphics. The 
keyboard features a numeric 
keypad. function keys. and 
LED-type indicators. 

The TeleVideo AT's disk 
controller has double buffer
ing that eliminates sector in
terlacing to speed up large 
disk-file transfers. Transfer
ring a track of data takes 
only one disk revolution. 

MS-DOS 3.1. GW·BASIC 
3.1. and the VDISK virtual· 
disk utility program are 
available for the TeleVideo 
AT. Other options are a 20
megabyte tape device. a 
360K-byte floppy-disk drive. 
an 80287 coprocessor. and 
TeleVideo·s Personal Mini 
network interface boards. 

List price for the TeleVideo 
AT is 53395 for the Model I 
and $4795 for the Model II. 
Contact TuleVideo Systems 
Inc., 550 East Brokaw Rd .. 
POB 6602.. San Jose. CA 
95150-6602. 1408) 971-02 55. 
Inquiry 618. 

RAM Extension 
for Macintosh 

T he DASCH (Disk Ac
celeration/Storage Con· 

trol Hardware) memory 
system stores information 
electronically on a RAM ar
ray rather than mechanically 
on tape or disk. The 
manufacturer. Western 
Automation Laboratories. 
says this method accelerates 
the rate of data access. with 
files like MacPaint being ac
cessed instantaneously. 

DASCH plugs into either 
of the Macintosh's seria l 

lc<lnfitrued) 
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ports. The device can share The microSTOR retai ls for Interfaces include video. The series offers a I 02 4· 
the printer port with an Im· 52995. Contact Alloy Com· optional print controller by 800-pixel display (with a 
agewriter printer. with puter Products Inc .. 100 lequipped with a form char- 1024 by 1024 physical 
DASCH intercepting memory Pennsylvania Ave.. acterl. and RS-232C and memory area). The 14-inch 
commands wh ile enabling Framingham. MA 01701. Centronics parallel ports. screen features amber or 
printer commands to pass (6171 875-6100. The compact printer green display with 24 rows 
through. DASC.H can also Inquiry 621. weighs 30 kilograms and by 80 or 132 columns. You 
attach to the modem port measures 41 5 by 5 30 by may select four scrolling 
of the Macintosh. allowing 220 millimeters. Without the speeds. Other features in-
device capability for systems 700-cps print controller. the LP·30 I 0 elude data-transmission ra te 
networked by Appletalk and costs $2 500. Contact of 38.400 bits per second. Serial Printer 
systems with a nonstandard KonicaffMC Co.. POB 423 . 32 programmable function 
printer. As many as eight Q utput Technology's or- Wayne. PA I 9087. (215) keys, built-in printer port. 
DASCH units can be daisy- 700 printer produces 964-8862 . and tilt-and-swivel motion. 
chained. 700 characters per second Inquiry 623. The Model I 5 7 5 lists for 

Three memory sizes are in single-pass and 3 50 cps $2 39 5 and is compatible 
avai lable: 500K bytes for in dual-pass printing. The with the VT- 102; the Model 
$495. IOOOK bytes for 5975. device incorporates three Low-Cost Seven-Port 1550 lists for $2295 and is 
and 2000K bytes for $1785. print heads to achieve these Multiplexer compatible with ADM. TVI. 
All units can be ractory rates. The OT-700 offers ADDS. and Hazeltine ter
upgraded to the maximum. both serial and parallel Complexx Systems· TX7 mina ls. Contact Cleveland 
Contact Western Automation ports coupled with a ·point-to-point statistical Codonics Inc.. 18001 
Laboratories Inc.. 1700 4000-character data buffer. multiplexer compresses data Englewood Dr .. Clevela nd. 
North 55th St.. Boulder. CO Dot-addressable graphics from up to seven devices OH 44130. (216) 243-1 198. 
80302. (800) 227-4637; in printing is available in two onto one phone line. re· Inquiry 625. 
Colorado. (303) 449-6400. operating modes: 50 by 69 placing multiple phone lines 
Inquiry 620. dots per inch for high-speed and modems. Al l seven 

output and 100 by 69 dpi devices may communicate Monochrome 
for higher resolution. Menu- simultaneously at speeds up Monitors for IBM PCsHard-Disk/Tupe driven commands let you to 9600 bps. 

Subsystem configure the machine. The TX? automatically cor- N ECs two monochrome 
for IBM PCs For software compatibi lity. rects any errors caused by monitors. the green 

the or-700 responds to a noise in the transmission IB-1280DA and the amber A lloy Computer Products modified set of Epson com- line. Using its 32K bytes of JB-1285DA. are TTL plug-
offers the microSTOR mand codes. The printer internal buffer. the multiplex- compatible with the IBM PC 

memory subsystem. which costs S 179 5. Contact Output er also allows devices and PC work-al ikes. Both 
integrates a hard disk and Tuch no logy Corp.. East 992 2 operating at different monitors are priced at S l 99. 
tape backup for the IBM PC. Montgomery. Bay #33. speeds and setup The 12-inch screens 
PC AT. PC XT. and com- Spokane. WA 99206. (509) parameters to communicate. feature an active display 
patibles. The 5 ~-inch Win- 926-3855 . RAM-stored menus enable area of 210 millimeters wide 
chester disk drive has a for- Inquiry 622. each user port to be in· by 150 millimeters high. 
matted capacity of 20 dividually programmed. Video bandwidth is 20 MH z. 
megabytes, while the file· The TX7 costs $1495. Con- providing a resolution of 
oriented. streaming-tape unit Compact Laser tact Complexx Systems Inc.. 720 dots horizontal by 350 
has a formatted capacity of Printer 4930 Research Dr .. Hunts- lines vertical. 
23 megabytes per vi lle. AL 35805. (205) Both monitors require the 
microcartridge. K onica·s LP-3010 laser 830-4310. PC to have a monochrome 

The microSTOR ls an ex- printer produces 10 Inquiry 624. display/printer adapter card. 
ternal unit measuring 16 by pages per minute with a The connecting cable is built 
8 by 5 inches. and it re- resolution of 300 by 300 into the monitors. Contact Graphics Display quires just one controller dots per inch. Among irs NEC Home Electronics Inc.. 

card for use of both hard features are a rotation func- for DEC, Hazeltine Suite 10, 700 Nicholas Blvd .. 

disk and tape drive. Pack- tion. character elongation Terminals Elk Grove Village. IL 60007 . 

aged with the subsystem. and condensation. 1312) 228-5900. 

the micrc5f1P software per- superscript and subscript . S eries l 500 Graphics Inquiry 626. 

mits complete file-oriented reverse characters. and Display 'Te rminals pro-

backup and restoration of underline. vide a Tektronix 4010/4014 

data. The hard disk uses graphics display for such 

rI-bit error-correcting code. terminals as the DEC VT-102 

and the Hazeltine 1500. 
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Kache Board 
for the Apple 

0 hio Kache Systems· 
Kache Board is an SCSI 

hard-disk interface with a 
cache host adapter. It can 
reside in slots 4 through 7 
or the Apple II+ or lie and 
holds up to one.quarter 
megabyte o f hard-disk data. 
This buffer memory reduces 
the apparent hard-disk ac
cess time. 

The Kache Board has a 
Z80 microprocessor that 
manages the cache buffers· 
operation without drawing 
on the Apple's 6502 main 
processor. The data most 
frequently accessed is main· 
tained in these buHers. while 
the contents of infrequently 
accessed bu ffers are rota ted 
to hold new data. The 
manufacrurer uses SMD 
1surface-mounted devices) 
technology to combine the 
necessary circuitry on a 
single board. 

The Kache Board sells for 
$695. Contact Ohio Kache 
Systems Corp .. 75 Tuhlequah 
lra il. Springboro. OH 45066. 
(800) 338-0050: in Ohio. 
(5 13) 746-9 160. 
Inquiry 627. 

MAS 2122 1\vo-Chip 
Modem 

T he MAS 212 2 modem 
from Micronas is an in

tegrated two-<:hip product 
that operates in two modes. 
Jn basic mode. it functions 
as a stand-alone modem 
with the standard CCJTT in· 
terface circu itS. In extended 
mode. its two chips operate 
under the control of a 
microprocessor. The circuitry 
allows for serial or parallel 
1/0 interface. 

This product provides 
CCITI V.22 A. B. and V.21 
and Bell 212A. 103. and 113 
modem capa bility. It also 
gives you dual-tone multifre-

Ofiio Knche S~srems· Kacfre Beard. 

quency generation. call 
progress tone detection. in
ternal UART. and timing se· 
quences fo r automatic hand
shaking. With these features. 
the MAS 2 I2 2 can dia l. 
monitor cal ls. create asyn
chronous data . and provide 
worldwide modem capa
bility. 

The MAS 2 I 22's design 
consists of two ICs: the MAS 
7246 and the MAS 7247 . 
The MAS 7246 includes all 
the circuitry required for a 
microprocessor or RS·232C 
interface. a UART: 300- and 
1200-bps mod lators and 
demodulators. a scrambler 
and descrambler. and com· 
plete timing and logic for 
generating and answering 
the modem handshake. It 
also has six internal control 
and status registers that pro
vide access to signals on 
both !Cs in the micropro· 
cessor configuration. 

The MAS 7247 contains 
the filters. line equalizers. 
transmitter amplifier. DTMF 
pilot tone generator. ca ll
progress tone detector. 
digital AOC. carrier detector. 
and system clock. If you 

need a different equalization 
network. the MAS 7247 
allows for adding an alter· 
native network. 

The two-chip. 1000-piece 
price for the MAS 212 2 is 
S65 to 575 depending on 
the interface. Contact 
Micronas Inc.. P.O. Box 42 . 
SF-00441 Helsinki. Finland: 
tel: 562 3300: Tulex: 
8100691. 
Inquiry 628. 

UNIX/MMU for Stride 
400 Series 

S tride Micro offers UNIX 
System V and a mem

ory-management unit (MMU) 
for its 400 Series of micro
computers. UNIX System v 
for the Stride runs with no 
wait states at lO MHz on 
the 68000 while using active 
memory management. It ap
pl ies up to 2 megabytes of 
RAM on the main CPU 
board. An optional 10 
megabytes of RAM adds a 
single wait state. The MMU 
option plugs into the 68000 
microprocessor socket 

UN IX is shipped on a 
4 5·megabyte V.- inch stream· 
ing-tape cartridge. The UN IX 
package includes four com
pilers (C. FORTRAN 77. 

S 0. and BS) and all the 
standard development tools. 
An EMACS editor is avail
able separately. The system 
supports all the Stride hard
ware options. such as tape 
backup. floating point 
arithmetic. and local·aFea 
networking. 

Suggested retail price for 
UNIX is SJ 175: you can also 
order it on disk for an addi· 
tion~I charge. The MMU 
hardware option is S500. 
Contact Stride Micro. 4905 
Energy Way. Reno. NV 
89502 . 1702) 322-6868. 
Inquiry 629. 

Micro Speech La., 
S oftware Research's 

Micro Speech Lab con· 
sists of a printed circuit 
board. software. a micro
phone. a headphone set. 
and a users manual. Tu use 
this speech- and signal· 
analysis system. you need 
an IBM PC or compatible 
with a minimum of 192K 
bytes of RAM. PC-DOS. and 
an IBM color/graphics card. 

The package has five 
ma jor modules: signal input. 
waveform display. audio out
put. analysis. and rile 
management. You use func
tion keys to manipulate the 
program. 

Micro Speech I.lib's sug
gested retail price is S13 50 
($1800 Canadian) Contact 
Software Research Corp., 
3939 Ouadra St. . Victoria. 
British Columbia V8X 1/5. 
Canada. (604) 727-3744 . 
Inquiry 630. 
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BASIC·to·Pascal 
Translator 

. · oodchuck Industries W has developed a Jan· 
guage translator that con
verts Applesott BASIC pro· 
grams to Apple Pascal. P·tral 
reads the BASIC source pro
gram from disk and 
generates the equivalent 
Pascal source code. The 
disk-based package is 
capable of translating com
mercial applications and has 
no restrictions on the size of 
programs it will convert. 

P-tral breaks the BASIC 
program into its parts and 
analyzes actions. formulas. 
and instruction sequences 
before ranslation rules build 
up Pascal code. Syntax er
rors are pinpointed during 
conversion; you can either 
continue or abort. You can 
make correccions to the 
BASIC program using a 
Pascal editor and don't have 
to return to the BASIC 
system. 

Requirements are an 
Apple II+. lie. or Ile with at 
least 64 K bytes of memory, 
two drives. an 80<olumn 
card. Apple DOS 3.3. and 
Apple Pascal I.I or 1.2. 
P·tral sells for 5125; an 
upgrade is slated for the fa ll 
and will reportedly sell for 
52 50 (or for S2 5 to owners 
of version l ). Contact Wood· 
chuck Industries Inc.. 340 
West I 7th St. #2B. New 
York. NY 10011. (212) 
924-0576. 
Inquiry 631. 

Circuit-Design 
Package Runs 
on the Mac 

You can design and test 
computer circuitry on 

the Macintosh with a pro
gram called LogiMac. The 
interactive software presents 
a "'live·· circuit on the 

• ~• · 

SOFTWARE• APPL E 

• I 

A displa!J from Alplra&!Jle's MacStronom!J program. 

screen; the circuit responds 
immediately to connection. 
input. and device-parameter 
changes. You have complete 
control over device delay. 
clock speed. timing display 
resolution. and other 
parameters. 

L.ogiMac lets you catch 
design errors before they 
are wired into the rea l hard· 
ware by simulating circuit 
operat ion. Circuit output can 
be displayed on simulated 
devices or in the form of a 
timing diagram that graphs 
signal changes over time. 
The diagram is updated con
tinuously to reflect design 
and input alterations. The 
program uses five signal 
states to correctly simulate 
circuits with design errors 
such as unconnected inputs 
or conflict ing outputs. 

Maximum drawing size is 
38 by 38 feet: it is limited 
only by available memory. 
Circuit or tim ing diagrams 
may be passed to MacPaint 
in one-page segments for 
printing. enhancement. or in
corporation in other 
documents. 

LogiMac is priced at 
$59.95 for single use; an in
stitu tional license allows up 

to 20 copies and costs 
5200. For more information. 
contact Capilano Computing 
Systems Ltd.. POB 86971. 
North Vancouver. British Co
lumbia V7L 4P6. Canada. 
(604) 669·6343. 
Inquiry 632. 

Bulletin Board 
for Apple lls 

T he Universal Bulletin 
Board runs on Apple lls 

and features up to 10 
message bases. uploading 
and downloading. on-line 
games. variable system 
access. electronic mail. a 
text editor. and report 
capabilities. The package is 
designed to operate as a 
remote-access message 
system suitable for business 
and personal use. A 
password function allows 
either public or private ac
cess at the discretion of the 
sysop 

The bulletin-board soft
ware sells for 5149.95. 
Developed by Universal 
Computers (Highland Park. 
Illinois). the program is 
distributed by the Associa· 
tion of Independent 
Microdealers. 3010 North 
Sterling Ave.. Peoria. IL 
61604 . (3091 685-4843 . 
Inquiry 633. 

Map the Stars 
with Mac 

A n astronomy program 
for the Macintosh. 

MacStronomy maps the 
stars. moon. and planets in 
their proper locations for 
any given date and time. 
You can select the region of 
the sky you want mapped 
by setting the location on 
the earth from wh ich the 
··observation·· is to be made. 
the date and time. the direc· 
tion of the observation. and 
the field of view diameter. 

You can set the direction 
in one of two ways: azimuth 
and elevation relative to the 
point from which you're 
observing or right ascension 
and declination relative to 
the stars. Thus you can use 
MacStronomy to determine 
in what d irect ion to look for 
objects rn the sky at a 
specific time or location or 
to determine what objects 
will be visible. MacStronomy 
can also display the location 
of Halley's comet for any 
time you choose: an alter
nate map shows the comers 
orientation around the sun. 

Using the mouse. you can 
point to any celestial object 
on the sky map. The pro
gram wi ll display the coor
d inates of the star or planet. 
its name. and a brler 
description. The astronomf
cal information provided 
with the program is also 
supplied in text rorm: 
MacStronomy has a trans· 
later to convert the text into 
an internal form used by the 
program. which lets you edit 
the database to add stars. 
planets. and galaxies. 

MacStronomy lists for 590. 
Contact Alphabyte Software. 
POB 649. Llifayette. CO 
80026. 1303) 665-3444 . 
Inquiry 634. 
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SOFTW AR E • IBM P C 

TopView Tools 

. attice has released a setL of tools for developers 
who write applications that 
employ IBM's TopView win· 
dow environment. The Top· 
View Toolbasket is a library 
of more than 70 C runc1ions 
you can use to control win
dow. cursor. and pointer 
operations. Other functions 
handle debugging and cut· 
and-paste operations. The 
Toolbasket also contains 
sample source programs 
you can use as models. 

Developed for Lattice by 
Srrawberry Software. Top· 
View Toolbasket runs on the 
IBM PC. PC XT PC AT. and 
compatibles with at least 
256K bytes of RAM (512K 
bytes is recommended). The 
price is 52 50: source code 
costs 52 50 more. For addi· 
tional information. contact 
Lattice Inc .. POB 3072. Glen 
Ellyn. IL 60138. !3 12) 
858·1950. 
Inquiry 635. 

Mapping Package 

G MX· 3300 is a mapping 
package designed to 

assist geologists and 
engineers in exploration. 
resource analysis. mine plan· 
ning. and civil-engineering 
applications. Based on 
Magnum·s GeoMeiriX for 
ma inframes. the program 
fea tures grid value interpola
tion and manipulation. area 
and volume calculation. 
boundary definition. and 
line and point data input 

You can use the program 
to generate trend surfaces 
!polynomial and trigonomet
ricl for analysis of data 
tendencies. Contour. 
resource. and slope maps 
!with boundary clipping) can 
be produced on the 
graphics screen or with a 
pen plotter. Interfaces are 

ava ilable for Summagraphics 
digitizers as well as Amdek 
and Houston Instrument 
plotters: other interfaces are 
available upon request. 

GMX-3300 runs on che 
IBM PC and compatibles 
using MS-DOS. PC-DOS. or 
UN IX. It also req uires a 
high-resolution graphics 
board. 512 K-byte memory. 
and 10-megabyte hard disk. 
Softwa re alone costs 53300. 
or you can buy it bundled 
with a NEC APC Ill . digitizer 
tablet. and six·pen plotter 
for 59990. Contact Magnum 
Computer Systems Inc.. POB 
620038. Littleton. CO 80 162 . 
13031 973·4407. 
Inqu iry 636. 

Signal Processing 
on the PC 

I LS-PC 2 is an integrated 
program for data display 

and manipulalion. digita l 
filtering. and advanced 
signal processing on the PC. 
PC XT. and PC AT. You can 
use the package for com· 
puting and storing fasc 
Fourier transforms and 
Hilbert transrorms. esti· 
mating spectra l densities 
and tran sfer funct ions. per· 
forming auto- or cross
correlation on rime-series 
data. and convolving time 
series and filter impulse 
responses. 

!LS-PC I. which you need 
to run the signal·processing 
package. is a set of analysis 
programs for data acquisi 
tion and manipulation. 
waveform display and 
editing. spectral dfsplay. 
statistical computation. and 
digita l filtering. 

Both JLS programs requ ire 
256K bytes of memory and 
a graphics boa rd on a PC 
ru nning DOS 2. I. In order to 
get the programs run ning at 

minicomputer speeds. the 
vendor states that you' ll 
need a math coprocessor. 
The license fee for ILS·PC I 
is 5995 : for JLS-PC 2. it's 
51495. Contact Signa l 
Technology Inc.. 5951 Encina 
Rd .. Goleta. CA 93117. (80 5) 
683-377 1. 
Inquiry 637. 

A Bridge 
to Macintosh Office 

T angent Technologies· 
IBMacBridge enables 

IBM PCs and compatibles to 
tap into the Apple Macin
tosh Office. The I BMac
Bridge card slips into a PC 
expansion slot and lets you 
directly access Apple prod
ucts. including the Laser· 
Writer. through the AppleTulk 
network. The package in· 
eludes software that con· 
verts text created wi th PC 
word processors (WordSta r. 
for exa mple) into PostScript 
files. 

In addition to printing text 
and graphics on the Laser· 
Writer. you can use a PC to 
transfer Hies with Macs, act 
as a file server for the 
Macintosh Office. access 
other servers on Apple!alk. 
and serve as a gateway to 
other networks. 

I BMacBridge has a sug· 
gested retail price of 5595. 
For more information. con· 
tact Tungent ~chnologies. 
Suite 100. 5720 Peachtree 
Parkway. Norcross. GA 
30092 . (404) 662-0366. 
Inquiry 638. 

Pascal for 8086 
Family 

P rofessional Pascal is a 
resident and cross com

piler that runs under MS
DOS on all the processors 
in lntel"s 8086 family. It can 

generate code for any of the 
processors. including the in
structions special to the 
80186 and 80286. A VAX 
resident compi ler is also 
available. 

The Professional Pascal 
compiler produces the op· 
ti mized code. Among the 
optimizations are common 
subexpression elimination. 
retent ion and reuse of 
register contents. short· 
circu it evaluation of Boolean 
expressions. and constant 
folding. The compiler sup
ports five memory models: 
small. compact. medium big. 
large. and ROMable. Using 
the Microtec Linker or other 
Intel-compatible linker. you 
can specify areas of RAM or 
ROM for any code section. 

Microtec"s package sup· 
ports more than 200 distinct 
er ror and warning diagnos· 
tics. Run-t ime library 
routines and utilities include 
string and heap operations. 
a portable 1/0 library. access 
to the command line and 
environment variable. and 
system interfaces. Extensions 
provide machine-dependent 
operators. varying-length 
strings (up to 64K bytes). 
three precisions of integer 
and floating arithmetic. and 
IEEE floating-point math. 

A single license with one· 
year warranty costs 5895. 
Professional Pascal requ ires 
22 5K bytes of main memory 
for operation and at least 
1.2 megabytes of hard-disk 
memory for installation. For 
more inrormation. contact 
Microtec Research Inc.. POB 
60337. Su nnyvale. CA 
94088. (4081 733·2919. 
Inquiry 639. 

{conli11ued1 
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SOFTWAR E • OTHER COMPUTERS 

Programming 
Environment 
with Al Module 

S uperforth 64 + Al. an 
integrated package for 

the Commodore 64. is a 
programming environment 
that includes an artificial· 
intelligence module and ad
vanced math capabilities. 
The package is designed to 
help you develop expert 
systems. 

At Superforth's core ls a 
programming language that 
lets you define your own 
English-like "word" func
tions. These words are 
stacked to create rules: an 
interpreter then applies the 
rules to make decisions. 
Antecedent and consequent 
reasoning are possible. 

The program incorporates 
the utilities needed to write 
applications. including full 
control of color graphics; 
sound. music. and sprite 
editors: trace and decom· 
piler facilities: and virtual 
memory. Superforth 64 + Al 
sells for 599. For more infor· 
mation. contact Parsec 
Research. Drawer 1766. Fre
mont. CA 94538. 1415) 
651·3160. 
Inquiry MO. 

Four for Color 
Computer 

Computerware has re
leased four programs 

for the TRS-80 Color 
Computer. 

The OS-9 Macro Condi· 
tional Assembler. or Mac. 
produces OS·9 modules and 
supports standard 6809 
assembler mnemonics and 
directive& It can handle con· 
ditional assembly. repeat se
quences. and inclusion of 
source library files_ All Mac 
source files are compatible 

with those produced by the 
Microware assembler. Mac 
requires OS·9 and 64K bytes 
of memory. lt costs 549.95 . 

The OS-9 Text Formatter 
interfaces with any editor 
that produces standard 
ASCII text files. It's also 

ROFF-compatible. Among 
its features are centering. 
page numbering. and 
dynamic dates. The format· 
ter requires 64K bytes of 
RAM and OS-9 and costs 
534 .95. 

For development under 
0&9. Computerware offers 
CBUG. a screen-oriented 
debugger with a disas
sembler. single-step 
capabilities. memory win· 
dow. and access to the OS-9 
shell. It also has a built-in 
hexadecimal calculator. 
CBUG. which sells ror 
539.95. requires 64K bytes 
of RAM and 05·9. 

Color Connection Ill is a 
communications package 
that works with Hayes and 
Radio Shack modems. It in
corporates CompuServe's 
Protocol B. XMODEM proto· 
cols that download directly 
to and from disk. and an 
automatic XON/XOFF proto· 
col that downloads directly 
to disk. The price is 549.95. 
At least 3 2 K bytes of RAM 
is necessary. 

When you order any of 
these packages. add 52 to 
the cost for shipping. Con· 
tact Computerware. POB 
668, Encinitas. CA 92024 . 
(619) 436·35 12. 
Inquiry 641. 

Atari EEPROM/ 
EPROM Programmer 

D esigned to convert an 
Atari into a develop· 

ment tool. the Proburner 
can be used to program 
EPROM types 2 716 through 
27128 !plus the 2532) and a 
variety of 2 K·byte through 
BK-byte EEPROMS. The car· 
tridge plugs into the slot of 
the Atari 400/800 and 
XUXE series. 

Among the functions the 
Proburner provides are 
copy. erase check. verify. 
and burn in. Binary files can 
be stored or loaded to disk 
or cassette. You can ca ll a 
monitor for memory display 
and changes. block moves. 
and printer dumps. The unit 
can also run chips from its 
socket. Because Proburner 
offers electronic configura· 
tion for each EPROM type. 
you don't need adapters or 
switches. 

Proburner costs 5149. Con· 
tact Thompson Electronics 
Ltd .. Suite 502. 7 lackes 
Ave.. Toronto. Ontario M4T 
lE3 . Canada. (4 16) 960-1089. 
Inquiry 642. 

Widen Your Screen 

Y ou can enlarge the 
40-column LCD screens 

of the "Jandy Model 100 and 
the NEC PC-8201 with T-View 
80. The software transforms 
a 40-column screen into a 
movable 60-column window 
on an 80-column display. 

WHERE DO NEW PRODUCT ITEMS COME FROM? 
Tlie ne1v producfs /isled in llris section of BYTE are cftose11 from 1lre tf1ousa11ds 
of press releases. letters. a1td telepf1011e calls we receive each mo11lh from 
manufacturers. dislributors. desig11ers. and readers. Tlie basic criteria for selellio11 
for publluitio11 are: (a) does a product 111auli our readers' interests? and (b) 
is it 11ew or is it simply a rei1tlroduclio11 of a11 old ilem? Because of the wlu111e 
of s11&missio11s we 11111st sort 1firoi1gf1 ever!! 11101111'1 . the items we rm&lisfr are 
based 011 vendors· stateme11ls and are 11ot individuall!I verified . If you 1m11t 

11011r product to be co11sidered for publicatro11 lat no c!iarge) . send full infor· 
malio11 about if. including i!s price and a11 address and telepfwne mmrber 
where a reader can get ft1rlf1er i11/ormatio11 . to New Products Editor. BYTE. 
4 2 5 Batlery SI.. Sarr Francisco. CA 941 l l. 

T-View 80 can use the 
machines· text-processor 
and telecommunications 
programs. You can adjust 
word wrapping to any width 
up to 80 columns. The 
package has a suggested 
retail price of 539.95 and 
comes with a utility thal 
keeps track of file sizes and 
manages memory. lt's 
available at Radio Shack 
stores or from Traveling 
Software Inc .. I 1050 Fifth 
Ave. NE. Seattle. WA 98125. 
(206) 367-8090. 
Inquiry 643. 

Improvising 
Commodore 

Cantus. a music program 
for the Commodore 64. 

improvises its own tunes 
based on your input Instead 
of typing notes. you enter 
choices for tempo. harmony. 
rhythm. counterpoint. voice 
range. and tone color. Can· 
tus uses these selections to 
create. in real time. its three· 
voice improvisations. 

Each set of choices 
becomes a patch. The soft· 
ware comes with more than 
65 patches representing a 
variety of musical styles. You 
can modify and store any 
patch while Cantus is perfor
ming. A graphic display 
shows the notes as they 
play. 

Cantus was created by 
Michael Riesman. a com· 
poser and performer who 
has worked as musical direc
tor of the Philip Glass 
Ensemble. 

No muskal knowledge is 
required to operate the pro· 
gram. but you do need a 
Commodore and S54 /plus 
52 shipping). Contact Alga· 
Rhythm Software. 176 
Mineola Blvd .. Mineola. NY 
11501. (800) 645-4441 : in 
New York. (5 16) 294-7590. 
lnrufry 644. 
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What the world really needs 

isa99cent 


Double Sided, Double Density Diskette 
with a LIFETIME WARRANTY! 

And DISK WORLD! has it. 
Introducing Super Star Diskettes: 


the high quality diskette with 

the lowest price 


and the best LIFETIME WARRANTY! 

In 1he course of selling more than a milhon diskettes 

every month,we've learned somelhing: higher prices don 't 
necessarily mean higher quality. 

In fact. we've found tttat agood diskelte manulactuser 
sunply manutactures a good diskette ••• no matter what 
lhey charge for 1L (By way of example,consider that none 
of the bsands thal we carry has areturn rate of greater than 
1/ 1,000th ol l percent!) 

Jn other words. when pe<iple buy a more el(pens111e 
diskette. they aren't necessarily bt1Y1ng higher quality. 

The ell.Ira money might be going loward llashm adlfl!r· 
lismg. snazzier packaging 01 simply higher profits. 

But the eKtra money in a higher price isn't buying better 
Quality. 

All of the good manufacturers put 01.11 agood diskette. 
Pe nod. 

How to cut diskette prices 
.. • without cutting qua'lity. 

Now lhis discovery posed a dilemma: how lo cut the 
pnce of diskettes without lowering the qualily. 

There are aboul 85 companies claiming to be "disketle" 
manulacrurers. 

Trouble is. mos! of them aren'I manufacturers. 
Ralher lhey are labrfcators or marketers, taking 01her 

company's components,possibly douig one or more steps 
of \he processing themselves and pasting their labels on 
the lin1shed product 

The new Easlman Koda diskettes. for example. areone 
of these. So are IBM 5 1~· diskettes. Same lor DYSAN, 
Pola1oid and many, many other lamiliar d1skelle brand 
names. Ea~h or these d1skelles is manu faclured in whole 
or in pall by ano1he1 company! 

So. we decided to act 1ust hke the big guys. That's how 
we would cul diskelle prices ••.without lowering the 
Quality. 

We would go out and find smaller companies to manu· 
tacture a d1s~ette lo our speci fications...speci fications 
wh1cll are higher than mosI. .. ancl simply creale our own 
· name brand" dis ette. 

Name brand dislu!Ues that offered high Quahly al low 
prices. 

DISKETTE STORAGE 
CASES 

DISK CADDIES 
The original flip-up holder for 

10 5' • diskettes. Beige or Grey 
only. 

S1 .65 ea.+ .20 Shpng. 

DISKETTE 70 STORAGE 
Oust·lree storage lor 70 511<" 

diskettes. Six dividers included. 
An e~cellent value. 
S1t95 ea. +S3.00 Shpng. 

~!, 

(> 

.. •· 

HOURS: 

Human: BAM·6PM Central Time. Monday lhrough Friday 


Answering Machine : 6PM·8AM, All Times 

MCI MAIL: 24 hours a day. 


IDISK WORLDI
•, 1nC. 

,II 
5'14" 51/4''•
SSDD DSDD 

.91 ea. I .99 ea. 
Qty. 50 Qty. so 

SupeI S1ar d1skett!S are sold 111 multipJ!s 01 50 only Oiskeues are 
shipped wilh while Tyvec sleeves, 1e1nl0tced nubs, user ID labels 
and write·protect 13bs. 

Boy, did we get lucky. Our Super Star 
Diskettes are the same ones you've been 

using for years ...without knowing it. 
In our search for lhe low priced, high ciuallty diskftte of 

our dreams. \'It lound some1h1ng even more inleresting. 
We lound that there are several manufacturers who 

don't give a hool about lhe consumer market lor their 
dis ettes.They don·1 spend millions of dollars in adverlis· 
ing trying to get you. the compu te1 user. to use their 
diskettes. 

Instead.they concen11ate their efforts on Iurning out the 
highesl quality diskettes they can•• .because they sell 
them la the soft 11are pubhshers. computer manufacturers 
and otherlol s who {m turn) pul their name on them... ancl 
sell lhem lor much higher prices to you! 

After all . when asoftware publisher or compuler manu
facturer or diskette marketer puts lheir name on adiskette, 
they wanl it to work hme after time, everytime. (Especially 
soltware publishers who ha\fl! the nasty habit ol copy. 
protecting their originals!) 

HOW TO ORDER: 

ORDERS ONL\I': 
1· 800· 621·6827 


(In Illinois ; 1·312·256·7140) 

INQUIRIES: 

1·312-256·7140 
FOR FASTEST SERVICE. USE NO-COST MCI MAIL: 
Our address is OISKWORLO. ll's a FREE MCI MAIL 
letter. No charge to you. (Situation permitting. we 'll 
ship these orders in 24 hours or less.) 

SHtPPINti; 511" & 31'1' DISKETTES-Add SJ.Oil pet eacll 
100 Cf fe'tfflr dts1"'ttes OTHER ITEMS; Add shipping charges 
as shOwn 1n add1t1on to other sh1ppmg charges. PAYMENT: 
VISA. ~ASTERCARO and Prepaid ord1t1Saccepted. COD DR· 
DERS: Md additional S3.00 s11ecia1haitdlmg charge APO. 
FPO. AK. HI &- PR ORDERS: lnclllde sh1P11mQ cilarges as 
shown ond addollonal 51'. ol total order amount to c:ovet l'Al 
and insurance. We ship only 10 U111ted Slales addresses.except
for 11111se n~ted above TAXES: Illinois residents. add 8% 
sales la:<. 

MINIMUM ORDER: SJS.00 or 20 disketles. 

Super Star Diskettes. You already know 
how good they are. Now you can buy 

them...cheap. 
Well , that's the story. 
Super Siar cliskelles don't roll oll the bool from Pago· 

Pago or emerge from a l>asement plant just east of 
Nowhere. 

Super Siar diskettes have been around for years ...and 
you've used them lor years as copy-protected soltware 
originals, unprotected originals. Sometimes. depending 
on which compuler you own . lhe syslem masler may have 
been on aSuper Star diskette. Alld maybe more than once. 
you've boughl abox or two or more of Super Star diskelles 
wilhoul knowing it. They just had some ' big· company's 
name on lhem. 

Super Star Diskeltes are good . So good lhal a lot ol 
major soltware publishers, computer manulac turers and 
other dis elte marketers buy them in the tens or hundreds 
ol thousancls. 

We buy lhem in the m111ions. 
And lhan we sell them 10 you. 
Cheap. 

When every little bit counts, 
it's Super Star Diskettes. 

You've used them a hundred limes .. .under dtlferenl 
names. 

Now.you can buy the real McCoy, the same diskette that 
maior software publishers. computer manufacturers and 
diskette markelers buy...and call their own. 

We simply chargeless. 

Super Special! 

Orclei 50 Super Star Diskettes 
and.we'll be happy to sell you an 
Amaray Media·Ma.te 50 for only
$8.75, shipping included •.. a lot 
less lhan lhe suggested retail price 
ol $15.95. 

Regular DISK WORLD! price: S9.69 ea. 
S2.00 Shpng. 

The Super Star 

LIFETIME WARRANTY! 


Super Star Diskettes are unccndilionallywarranled 
against defects In original material and workmanship 
so long as owned by the original purchaser. Returns 
are simple:just send the defecli~e diskettes with proof 
of purchase. poslage·paid by you with a short ex.pl a· 
nation ol the problem. and we'll send you the replace
ments. (Incidentally. coffee stained diskelles and 
dlskeltes with s1aples drilfl!n through them don 't 
Qualify a.s "clefecllve".) 

WE WILL MEET OR BEAT ANY NATIONALLY 

ADVERTISED PRICE 


ON THE SAME PRODUCTS AND QUANTITIES 

SUBJECT TO THE SAME TERMS AND CONDITIONS. 


629GreenBayRoad 
Wilmette, Illinois &0091 

Inquiry 103 AUGUSf 1985 • BY T £ 387 

http:Media�Ma.te


Inquiry 87 

CCT-4 SYSTEM 
SERIES 

The latest CCT implementation of the new 
generation Intel 16-Bit Processor technology. 
This means extreme speed, unequaled power, 
and the ultimate in reliability, and of course, the 
innovators at CCT behind it. 

This series in the CCT line exploits the speed and power of the Intel 80286 and Zilog Z-80H (SM Hz), on the 2862 CPU 
board. This combination, along with CompuPro OMA controllers and 110 boards, yields a dramatic improvement in system 
throughput speeds, from basic CP/M operation, up to large powertul multi-user/multi-tasking machines. The CCT-4 
represents the most advanced hardware presently available in a microcomputer to run the thousands ot CP/M type 
software programs on the market, and with CONCURRENT DOS 8-16 and the CompuPro PC Graphics board (when 
available), all software written for the IBM PC machines. This series is for the serious business/scientific user. 

CCT-4A State-of-the-art power in it's basic form. Consists of CCT-286Z CPU board and CCT-M256 (256K), along with Com
puPro: Enclosure 2 Desk (21 slot MF), Disk 1A, System Support 1, Interfacer 4, the CCT-2.4 floppy drive system, and 
CP/M 80 and CP/M 86, and with SF-200 surge suppressor system ................... .. ...... $5,495.00 

CCT-48 Single-userfhard disk power. As the 4A, except priced without the CCT-2.4, to add in your choice of CCT hard/floppy 
combination drive subsystem, at the published pricing . ................................... $4,375.00 
(Example : CCT-48 Mainframe with CCT-10/1 .., $6,548.00) Plus cost of selected drive subsystem 

CCT-4C Multi-user/hard disk power. As the 49, with the CCT-M512 (512.K static RAM board) instead of M256; Interfacer 3 in
stead of Interfacer 4; SF400 instead of SF-200, plus Concur. DOS 8-16 O.S. (6 user system) . . ...... $6,075.00 
(Example: CCT-4C Mainframe with CCT-4011 "" $9, 248.00) Plus cost ot se lected drive subsystem 

Limited Time Offer - FREE Supercalc 86 with any CCT-4 
The above systems include all necessary cabling, assembly, testing, minimum 20 hour burn-i n, 

and the CCT unconditional 12 month direct warranty. 
CCT-M512 CCT introduces it's 512K static RAM board. IEEE Standard 12MHz. 512K in one slot ! Introductory Price: $1, 799 
CCT-M256 256K version of M512 upgradeable to full 512K. Perfect 256K RAM board for any CompuPro system ..... $949 

CUSTOM COMPUTER TECHNOLOGY I BOX 4160 I SEDONA, ARIZONA 86340 
TOLL FREE ORDERING: 800-222-8686 I For technical support I service: 602-282-6299 

Prices include postage in the US. Please add s. 50 per 
copy for Canada and M exico; and s2 .00 per copy ro 
foreign countries (surface delivery). 

0 Check enclosed 
Payments from foreign countries m ust be made in 

US funds payable ar a US bank. 

0 VISA 0 MasterCard 

Card # 

Exp. 

Signa[ure 

Please alfow 4 weeks for domesric delivery and 12 
weeks for foreign delivery. 

NAME --------------

ADDRESS 

CITY --------------~ 
STATE --------- ZIP ___ 

1981 1982 1 1983 1984 1985 

Jan. $3 .25 $3.70 $4.25 $4.25 

Feb. $3.25 I S3 .70 • $3.70 S4.25 S4.25 

March S3 .70 $3 .70 S4.25 S4.25 

April $3.25 S3 .70 S3.70 $4.25 $4.25 

May $3.70 $3 .70 $4.25 $4.25 

June S3.70 $3.70 $4.25 $4.25 

July $3 .70 $4 .25 S4.25 S4.25 

Aug. S3.70 $4 .25 $4.25 

Sept. 53 .70 54.25 $4 .25 

Oct. $3 .25 $3.70 $4 .25 $4 .25 

Nov. 53 .25 $3 .70 $4.25 $4 .25 

Dec. $3 .25 $3 .70 S4.25 $4 .25 

Special BYTE Guide to IBM PCs - 54 .75 

Circle and send requests with payments to: 
BYTE Back Issues 
P.O. Box 328 
Hancock. NH 03449 
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IDLL-FREE CUSTOM COMPUTER

ORDERING: CCT®

800-222-8686 · TECHNOLOGY 
1 CCT PLAZA - P.O. BOX 4160 - SEDONA, ARIZONA 86340 FOR TECHNlrAL SUPPORT/ 
Purchase your Hardware and Software directly from an OEM I Systems lntegrato~ Take advantage al our buying power! We stock aSERVICE / IN ARIZONA: 
full line of Board LevelComponents,Software and Peripherals.Callforyourneeds. We'll give ~u the Lowest Prices, and the Technical

602-282-6299 Support and Know-·H<mwe are quickly becoming well-known lor. Satisfied Cust.omers Naliormide. The Nation's Custom S~ems House 
for Business, Education and Science. Call for a system Quote. ccr implements tomorrow's technology todayl 

• FOREMOST QUALITY • ADVANCED SUPPORT • REASONABLE COST • 

. - ,-  lililiil 

_(GmpuPro) 

80286 NOW! 
D CCT-286Z isourmodeldesignation 
for the Ml·286 dual processor board 
from Macrotech. /t features the super 
high speed combination ofZ-80H and 
80286, with provision for the 80287 
math chip. Directly replaces 8085/88 
and 8086CPUsrunningCP/M, MP/M 
Concurrent DOS, and MS-DOS, at 
throughput increases of 3X to 5X! 

SPECIAL PRICE-$895 
80287 Option - Installed -S250 

SEE THE CCT-4 SERIES 

USING THIS BOARD 


DETAILED ON THE FACING PAGE 


NEW-TRUE 

IBM PC INTERFACE 


ULTRA HI-RES GRAPHICS! 

CCT S-100/PC is a break-through for the 

Science/Business um Mini-enclosure ac

cepts PC& compatable boards and direct

ly connects to your S-100 system,running 

PC-DOS or Concurrent DOS. Hercules™ 
Graphics System-Coming this May! 
! ! THE BEST OF BOTH WORLDS 11 

LIBERTY TERMINALS 

• Superior ReliabiHty • 


110·14" GREEN·80/132 Column . . .. 8499 

110·14" AMBER .........•.•. . .. 8519 

200-14" GREEN-80/132 Super Deluxe 8569 

200.14" AMBER .... . .... _...... S589 


OKIOATA PRINTERS · Top Qoallly 

82 ·BO Col. .CALL 83 -132 Col ..CALL 

92 • 80 Col .. CALL 93 - 13.2Col .. CALL 

84 -132 Col/200cps- Top of the line..CALL 

For Serial Interfaces-Add .. .... .CALL 


TOSHIBA P351 - 288 CPS/24 PIN -$1499 

DIABLO - Letter Quallty Serles 

Model 620 .. $969 Model 630 .. $1799 


$ACROSS THE BOARD PRICE REDUCTIONS$ 

INDUSTRIALGRADECCT Dl'SK DRIVE svSTEMS ROLLSROYCESOF
SUPERIOR DUALITY . ' I THE INDUSTRY 

S·100 HARD DISK SUBSYSTEMS 
ProfessionalI y engineered ST-506 type systems for the business market S-100 Computer user. In
cludes industry top quality drives, CompuPro Disk 3 OMA controller, all cabling, A&T, formatted, 
burned-in. Provisions for up to two hard disks in each system.We include operating system update. 
CP/M 80, CP/M 86, CP/M 8-16,MP/M 8-16, CP/M 68K. (/1 Systems are CCf innovated hard/floppy 
combinations, with Mitsubishi DSDD 8" drive.) 12 month warranty. 
CCT-10(11 +MEG) ..... .... . . .. . $1499 CCT-10/1 .. . .. ...... . .. ...... . $2049 
CCT-20 (22 + MEG) .. . . .. . . ... ... $2019 CCT-20/1 ...... .. ..... .. .... .. $2569 
CCT-40 (36 + MEG) ....... . ... ... $2499 CCT-40/1 ... ...... ... .. . .... .. $3049 
CCT-60 (58 +MEG) (New) . . . . . . . . . . $3699 CCT-60/1 . . ......... ... .. ... _ . $4249 
CCT-90 (87 +MEG) (New) . . . . . . . . . . $4909 CCT-90/1 .... .......... . ... .. . $5459 

CCT· 125 (123 + MEG) (New) ..... . .. $6099 CCT-125/1 .. . ... .... . ......... $6649 


NEw 10 MEG REMOVABLE CARTRIDGE DRIVE SYSTEM 
for hard disk back-up- OMA using Disk 3 controller. 
Super fasVUltra reliable - Available Apri l 

CCT-2.4 •Dual 8" DSDD FLOPPY SYSTEMS CCT-5 • 51/•" DSDD 

Mltusbishi 2.4 Megabyte in Extra Hea'I)' horizontal enclosure. IBM Compatible Tandon 320K. Extra Heavy Cabinet 

removeable filter airsystem, all cab ing,A&T, Burned in. The accommodates lwodrives, hard orfloppy. All cabling, A&T. 

fastest system available: .............. . . .. . $1229 Burned-in . Perteet for our PC-DOSPackage _. . $399 


CCT-8/5 •FULL IBM COMPATABIUTY 

One Mitsubishi 8" DSDD (1.2 Meg)JOne 5-Y4" DSDD (360K) IBM Drive 


Both 3ms step rate-For Concurrent DOS and PC DOS ..... . . ... , ... . . . . . ..... . $1029


* SUPERPRICES *COMPUPROCOMPONENTS* INSlUCK * 
CPU-Z. $229 • Disk 1A - $399 • Disk 1A w/CP/M - $499 • CPU 8086/10 •$359 • SPU·Z- 7 

CPU 8085188- S229 • CPU 286 - $849 • CPU 6BK • 10Mhz • $359 
PC Graphics. $399 • Disk 3- $459 • RAM 22 (256K) - $1179 • RAM 23/MK. $279/128K . $469 

NEW -+ M·Drlve/H •512K • $469 / 2 Meg •$1989 

Enclosure 2Desk . $699/Rack • $749 • lntertacer 3- $409 • Interfacer 4 • $289 • System Support 1 • $299 


Concurrent DOS 8·16 (CCT'CMX) •$309 • CP/M 80 (CGTHMX) -$125 • CP/M 86 (CCTTMX) -$175 

CP/M 8-16 (CCTTMX) • $199 • CP/M 68K (CCTCX) •$279 • Operating System Updates/Remakes· $30 


I 16 Bit Upgrade Kit: CP/M 86, RAM 23, System Support 1, C&ble $729 D CP/M 8-16 ·Kit · S753 I 
CCT·1 - ENTRY LEVEL S-100 BUSINESS SYSTEM 

• Enclosure 2-0esk-21 Slot Mainframe • • CCT-2.4-Dual 8" Mitsubishi 
• CPU 8085188. 6Mhz 80B518Mhz 8088 • DSDD Drive S~tem - 2.4 Megabytes • 

• Disk 1A · OMA Floppy Disk COntroller • • CP/M 80- 2.2 HMX- CCT Modified • 
• RAM 23 - 64K Static RAM - 12Mhz • • All Cabting, COmple1e CCT Assembly. 

• Interfacer 4 - 3SerialJ2Parallel 1/0 • Testing, and Minimum 20 Hour Bum-in • 


SPECIAL PRICE 

$3,375 

RUNS ALL STANDARD 8" CP/M SOFlWARE • INCWDES OUR EXCWSIVE 12 MONTH DIRECT WARRANTYWE HAVE AU SOFTWARE- CALL 

Prices &availability subiect lo chilllge.AD producls new. and carry full manufacturer's warrallties. Call !or catalog. Free technical help to af¥)ne. AD products we stll are CGT fodMdually tested 
and set up for )(lur ~tern - Plug-In & Go! Arilona residents add sales tax. Ctr> Trademark - Gust.om Computer Technology; MS·DOS<ll> Trademark - Microsoft; IB Trademark 
lntematiooal Business Macllines; CompuP~ Trademark-W.J. GOO bout; CP/M MP/M Trademarks - Digital Research; HERCULES™Trademark - Hercules COmputerTe<:hnology 
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I 

Inquiry JIJ 

l.jj()().4 21·~17$ iO.de• c;)ovyl TER115: VISA MAS Jil:AC.-iRO C 0 D ~C.nt1 01 CM\6eo • 

(2 13J 6'4· 11«1 CCA0.dt>I & ~ J C"'«A AtQund) C1'Wdrl IAIO'W ~.] w.do• ICll C'fl•.-g~ I·------------------------------------·
~& HC\l OOb 3l.Ja IJUl.SilkfOI ot0Kl14Mtl:f ll lbSTOR~ HOURSi Ct SUNTRONICSCO.,INC. ca" 1~amic-.. ~ l.a..$ ~OOOM""""""'QtatfMon •fn 9aim toG ~m 
IBM ar10Applil •r•'e!JSl~d1'lt0rmlllkt o1 IOMa: Af'P't°W' 12603 Crenshaw Blvd. , Hawthorne, CA 90250 	 'Ort m lo S DmS;i1 

135 WATT POWER SUPPLY .. .... . .......... .... . 97.00 I
I SUN•XT COMPUTER SYSTEM I • 150 WATT POWER SUPPLY .•••••••••••••. .. • •.. 1119.00 II 	 • 2 DBDD DISK DRIVES I •
FULL-FUNCTION KEYBOARD ••.••••.• •• •••• •• •• S 79.00 

~ • 258 KRAM •• MULTI l/OCARD(FDC.CLOCKCALENOAA.SERIALPARAUEL)••• S189.00I ,BUN•XTt!I • MONOCHROME GRAPHICS CARD I 	 I 
• HARD DISK CONTROLLER W/CABLEI - ' • 135 w POWER SUPPLY I (10MB & 20 S) , ••••• ••••• ••• , , , •• , • , • , • •••••••••••• • 1218.00 I• MONOCHROME MONITOR (TIL) • PARALLEL PRINTER POAT ...................... S 39.00
I • PARALLEL PRINTER POAT I 	 I 
• ASYNC AB 232 CARD •• ..... • ....... •. .. •••••••• S 58.00
I • IBM·XTCOMPATIBLE $995.00 	 I 

SUN·XT CPU BOARD 

I • 8081 MPU 

I •• 8 EXPANSION 8LDTB 
FULLY 18M COMPATIBLE 

I.
• DIMENSION SAME A8 IBM PC/XT 

NDAAM 

$195.00 

I 	 GMROANPHOICCHSRCOAMAED 

• HIOH·RHMONOCHAOMECHARACTHI 
I • llO(HJ • :Ml(VI

• 10 • 111 TEKT MODE• RUN LDTUI 1-1·3 ETC. 
• WITH PARALUL PRINTER POATI	 $149.00 

• APPARAT EPROM BLASTER (26 PIN. 24 PIN) •••• ••• • • 1129.00 

MULTI-FUNCTION 	 • TEAC 55B DISK DRIVE (36()1() •••• ••••••••••• •• ••• • S 88.00 I 
BOARD • IBM UP GRADE KIT (411>4 150N·S) ••.•....... • . • . • . 19.50/Kit I• EXPANDAllE TO 3MK • IBM 'UP GRADE KIT (41 256150NS) ............... 148.00/Kit


• IERIALI PAJUILLE I. PORT 
• MICROLOG ZBOB CO-PROCESSOR I 

w/IATIERY IACK UP (Ml.ll~fUNCTION) NO RAM •••••••••••• .•.•..•.... ••.•• S450.00 
• CLOCK CALENDAR 

• GAME PORT 
• IPOOL I. AAM DllK $ 159 00• NO AAM 	 • 

COLORGAAPHICSCARD 	 I• Ro•• coMPO••n viDeo ~ • BUN zeo CARD (W/osoFtWAAE APPLE 11a n+ciNLV)....... s 39.oo I 

• HO a IDO Hl·AH 	 • SUN 80 COLUMN CARD (APPLE II & II+ ONLY) .. . . • .... S 88.00 
• 320 1 ROO 1.0 RH I 
• TEXT .MODE • POWER SUPPLY (5AMP)•• , •• , •••••••• •• •••••• • •••• I 52.0010 1 21 
• 	 WITH LIGHT PEN IN TERFACE I • CODLING FAN • . ••.••••••••••••••••• • ••••••••• .• • • 38.00 I 

$105.00 I • FLOPPY DISK CONTROLLER ••.. .• •••.•••.. ... •• s 33.00 I 
-------------------------: • 18K RAM CARD ..... ....... . .................... S 39.0D 


IBM STYLE CABINET I • PARALLEL PRINTER CARD W/CABLE........ .. . . 38.00 I
I FLOPPY DISK I •. AAPPPPALERAcToEMPATIBLE DISK DRIVE . .......... . .. s 13a.oo I

I CONTROLLER • I ILOT U.CK PANEL 	 18 0PROM BLASTER.. ............. .... .. 11 . 0
I • ITANDARD DOUBLE l lDE/ • COMEB WITH MOUNTING BRACKET 

OOUILE DENllTY I. HARDWARE I • BAM BUNG TTL MONITOR (MIBER OR GREEN) II 	
1• RUN I INTERNAL 111 EXTERNAL • FITI IBM POWER SUPPLYI. WITH CAILE I • ~~~~:: WDCt MDN°IT.asi(~~~~.-~~;.;~~I~ : ::::: : ~::~~ I

$59.00 	 $59.00 I • 14" SUPER COLOR MONITOR (RCB 651 x ~90) • • • .... 138!5.00 I•••••••••• ···············------------· 

To Explore, 
Elfiog, and 
Protect 

You and I share a great love of this 
earth. 

1'he ocean's pounding surf, Spring 
covering the earth with that season's 
newness, a bird's song reaching 
out .. . and we are moved. 

We enjoy the earth's beauty, its 
grandeur. The endless sweep of colors, 
and sounds, and everywhere, the 
ex.citement of life. 

And we of the Siena Club join 

together to protect the earth. 


We invite you to join with us. To 
explore, to enjoy. To protect this 
wondrous earth. For all of 
us . . .forever. 

F'or membership infonnation, write 
Sierra Club, 530 Bush Street, San 
Francisco, CA 94108, (415) 981-86.34. 

~Sierra 

.Club 
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C. ITOH 
8510 ............... . .. 294 
1550 ......... .. 435 
AHrJO... . ............... 466 
All Olher Mooels. . ..•.... CALL 

EPSON 
All Models. . . . . CALL 

JUKI 
6100 " . . ... ..... 385 
All Other Models. . . . . . . .. CALL 

NEC 
3550 .... .. ............ 1067 
8850 ................. . . 1505 
All 01her Models . . . . ..... CA LL 

OKIDATA 
All Models. . .. .. . .. . .. •CALL 

PANASONIC 
1090 . . ............. 186 
1091 ... . .............. 262 
1092 .................. 348 
Al l 01her MCldels . . . . . • . .. CALL 

SILVER-REED 
EXP 400.................. 2l4 
EXP 500. . . . . . . .... 278 
AU Other MCldels. . . . • . . CALL 

STAR MICRONICS 
All Models .... 

TOSHIBA 
... CALL 

P1340 ................ 548 
P351 ... .... . .. .. ..... 1172 
All Other Models . . . . . . . . CALL 

TRACTO RS , SHEET FEEDERS , 
AND PRINTER SUPPLIES 

AVAILABLE FOR MOST ALL 
PRINTERS 

ANCHOR 
Volsmodem/E.xlernal . • . .... 48 
Vol smodem 12/External ... 184 

NOVATION 
Novation Ca1 1E.xterna1 .. • • 142 
Apple Ca l 11/Exlernal ........ 192 
Smartcal/ External . . .. 384 
Smartca1 + /Macin1osh .. . .. 3D7 
Srnancal + I PC Inlernal..... 309 
Smarrcat + I PC External. .... 318 
All Olher Moelels . . CALL 

DUBIE 
PC2t2AS/IBM lnlernal. .... 252 
212A/IBM Exlernal ... 

•Auto Dial • Auto Answer 
• 1200 Baud • External 

HAYES SMARTMODEM 12008/IBM-INTERNAL $334 

. 255 
Mega Plus II . . . . .. . . . . . .. 255 
All Other Types. . . . . . . . CALL 

HERCULES 
Color Card. . . . . .. . . . . . 144 
All Olher Types..••....... CALL 

MICROTEK 
All Types .•.•.. . . . ....... CALL 

ORANGE MICRO 
Grappler + . . . . . . . . . . . . . . . 71 
6ul1erecl Grappler + . 137 
All Olher Types. . . . . . . CALL 

PARADISE 
Mul!i Display Card . . . .... 285 
Modular Graphics Card 258 
All Olher Types. . . . . . . . CALL 

OUADRAM 
Ouadooard W/64K... . . . 260 
Quad 512+ W/64K........ 225 
All Orher Types........... CALL 

STB 

4164 Ram Chips 64K .••...... 17 
8087 Coprocessor Chip ...... 139 

DISKETTES 
Maxell M01 (Qty 50)......... 74 
Maxell MD2 (Qty 50). ........ 94 
Vertlatlm SS/DD (Oly 50)...... 80 
VertlaUm OS/DD (Oly SQ) •.... 109 
Bulk. IBM·AT , Macintosh ... CALL 

All Models. ...••.•.•..... CALL 

ALTOS 
Al 11 •.••....••••.••.•... . 768 
Al 111 ..........•••• . ...• 594 

AMPEX 
210G .................... 373 
230G .•••........••••... 461 

HAZELTINE 
All Models. . . . .......... CALL 

QUME 
OVT tOtG ........ . ........ 305 
OVT 1026.•..•........... 428 
All 01her Models. . ........ CALL 

TELEVIDEO 
All Models . . . . ......... CALL 

VISUAL 
V1ewpoinl 60 ............. 439 
All Olher MCldels .....• . . .. CALL 

WYSE 
l'IY 50........ ... ..... ... 458 
WY 7':>•.•••....•.••.•.... 561 
All Olher Moclels....•. . ... CALL 

• ExlernaJ Printer Bullers 
• Power Surge Pro1ectors 
• Houston And Qlher Plollers 
• Kurta And Other Dlgilizers 
• 2 And 4 Position Switc h Boxes 
• Key Tronic Ancl Orher Keyboards 
• All Types of Standard Cables 
• Disk Drive Cleaning Kits 
• Prinler Ancl 01her S1ands 

586·20 Multiuser.......... 5332 
All 01her Models .......... CALL 

APPLE 
l ie W/64K/ 1 Drive .......... 858 
lie Prolessional ..•.•.•.... 1430 
lie AM Macintosh......... CALL 

IBM 
PC W1256K/2 Drives ..•.... 1772 
XT And AT•......... . .•.. CALL 

ZENITH 

• Alpha Omega 
• Apple 
• Coglra 
• Gamma 
• Hitachi 
• IBM 
• Mltsubishi 

• IOMEGA 
• Micro Sci 
• Rodine 
• Seagate 
• Tandon 
• Teac 
• Matsushila 

LOW PRICES • •. •• • •.•.•.. CALL 

3t0A·Amber . ........... . . 142 
Color 300. . . .... . . . ...... . 208 
Color 500 . . . ... .. ....... 303 
All Other Models ••••.•.••. CALL 

PRINCETON 
MAX 12·Amber.. _....... _. 169 
HX 12·Color. ..... _........ 469 
All Other Models.. . .. .. ..• CALL 

QUAORAM 
Amberchrome· Amber . _ ...... 158 
All Olher Models•....•.... CALL 

TAXAN 
420·Color ....... . .... . ... . 395 
440·Color ... .. . . .. . ... . ... 545 
All Olher Models•••....... CALL 

ZENITH 
ZVM 122·Amber............ 85 
ZVM 12J·Green............. 85 
All Other Models....••.. . . CALL 

ORDER LINE HOURS: MONDAY· FRIDAY 
8AM·6PMISATURDAY 9AM-2PM 

WE ACCEPT MAJORPURCHASE ORDERS 
Send Orders & Payments to : CompuSave . 3010 S. 48th St. . Suite 8. Phoenix. AZ B5040 CHARGE CARDS& BID REQUESTS For Customer Service & Other lnformalion Call Mon · Fri (6021 967 · 3533 

WELCOME 
P11ces rnllecl a cash <11scou111 ol J· - ~ 10 5•,Q Prices aoi:I J'li1ilab1l1ly J1e sub1cc1 lo change r.\·11 hou1

Inquiry 63 :£ 83-•no11ce Me,chand•se 1s ~h1ppeii in lactoty carlcn!i w1"1 manufac1u rcr's warranty Mlll1mum stirpprny 
charge is S4 00 Pav by wire Cll~h1er s chec\.i mone\' order Gr ct1a1ge Bus1ne5.s or perso1,a1 checlii;!i 

det.av H11p1,1cnl 'l weeks CcmpuSa\•t 1~ ,1 D1..,1s1on ol A<ll~nko Corporal1on (85· 71 



" KING OF THE ELECTRONICS JUNGLE" 

LEO ELECTRONICS. INC. 
PO Bo1t '1301 
1011,nc . .i, CA. 90510. 1301 
f•f 21l'212·61'll 800(.,21-9565 
TlX 291 9M LEO U~ 
FA.X 2131212-6106 

MEMORY EX.PANSION CHIPS 

RANDOM ACCESS MEMORY 
PRIC< EACH SET OF a SET o• 9 

:5 I llO::~= ~ r~ot 
1 ,. .... 
6H•12ft.150n!!i \tBM.1iin "" 
Ii~•1~•5Dt11~ 25iBK 

HM&115N uo 

EPROMS PRICE WE NOW C '\RAY: 
21i6 I 280· [ksJi, Cltl'llel. ~ 11.1ppbo1. 
21)2 I llO JS.tK M1,11/Hvocti0fl 00.rd:J 
27.. Cotorr9raphV;: bfUil'(t$. ind 
2'7128 ,''..."' "'""· vi.. Ji 7$ CAll .FOR BROCHURE 

Wl 	 l'''l!I '''''~ • 1 1,11 t• ~< l•d l , 11d•J".I lnJ. ~· !q.-11 

'l"•1loh·"tl I•,..., l" l"''t• I"' ' 11', I i••1•"", (pit,., ( 110 

L~ I "" 1 "' , 1. "' ... 1 1 • •" •,r c•r· "l n 111• Ii 11 ~- U l 

lo,tl ,J"I "J""'s I I" > ;, I ,,r-•1r11',t1_t II ", ,•ul' 

! k l", I"~' 1• ""I I "' " I ! I' • I ,_ I • UJ1 ,.. t• I ' "" 

l.1> r ,,,,1,,,, I' •1 

Inquiry 175 

An RS-232 Break-Out-Box 
at a Fraction of the Cost. 

RS-232 Muhl-Adapter Board : 9 LED's 1or signal 
monitoring. 24 swilc:hes to ~n any line (ei<cepl line 
1). 20 jumper wires allow re-wiring lo any coo· 
figuration. 1 male and 1 lemale wnnec1or. Order 
dlrecll Only S59.95. All cash orders postpaid . (IL 
res. add 6% sales lax). We Accept MC. Visa. Free 
illustraled calaJog ol RS·232 interface and testing 
equipment. Phone: 815-434-0846. Make chi!cks 
payabte to: 

B&B !:.!~5!!.!n!~.! 
P.O. Box 10088, OTTAWA, IL 61350 

Inquiry 30 

384K HAM/CLOCK 

FOR IBM PC & XT 

With llleUme Warranty* 

.. , I . ¥.I.: 

1· - 
. I . . ·.. 

lncreaaea your •Y•lem memory end 

provide• e clocWcelendar tuncllon. 


The 384K RAM/CLOCK c~ inct<;>ase VOV6 memo<y by 

64K. 1281<. 192K. 2561<. 320K or 3&4K depenalflll Ofl lhe 

nurnbllf ol banks ol RAM chips inSlatled (11 1he Cill<I • 

RAM expa.n!ilon Is user upgradable • Parity checking 

Slondard Ofl RAM • 8octr"'* Disk • Spoolei • Ba11ery

baCkup Clock/Calendat • Sollwarc driver for Clod</
Cldendar FuncliOn • Switch Selectable Slartr.g address • 
EJ(pands m&mory 10 640K DOS Mmit. 

W" h 64K F!A.M • • • • • . • • • . . • • . . . . • • . . $169 

,AApparatJrc. 
ADO CW IM> OH~OH..,,. ON'NC> Cf4 

l'ool >n.Twonc ~.y I J)(<Mf. w llll,17 I Jll.\11~ 1 - 17lll 

C.U.RJJ."r. ~\lJ Df.llB! l~lQR)AATI().'j 
llOOISlS· 7674 

Siem In I,._, & 0-. I "Oo .Ill Qidl di .Jin)unr I. I 

RS·422 

Communications Board 

• For IBM-PC/AT/XT and 
1

compatibles 
• Dual RS-422 serial Inte rface 
• Programmable to 56k baud 
• Different ial d rivers to 4000 ft. 

Ii\ $345.00 
\.i.I QLJA TECH, INC. 

478 E. Exchange St. Akron OH 44304 
(21 6) 434·31 54 TLX: 5101012726 

Inqui ry 255 

Crescent Com, Inc. 

CONTACT US TODAY! 

Remarkably 


LOW Prices

Very Competitive 


• I BM PC, XT, AT and p l"iph rals 
• 	ALL APPLE including 


"Fat' MA and peripherals 

• COMPAQ Computers 
• Mosl Populru· oftware 

Call TOLL-FREE 
1-800-325-1287 
California Only 
1-800-492-3003 
Telex 855n1 

Crescent Com, Inc. 
3517 Ryder Street 

Santa Ciara, CA 95051 
408-738-2480 

-DfilATECH 

DISKETTES 

L Volutt Pticod Olskeriesl 

l. ~fomr1~ w;~~=~r.~e~!1:....R~~~~~ ,~~0;r101·Froc' 
SS SD . $ .97 Eoch 

SS DD . $1 .07 E•eli 

DS 00 .. , 51 . 17 Eac h 

HO tor PC/ AT . $2.410 Eaie l'1 


3 Vt.. 01.1ka ll ct1 

SS •• . . . . . . • . , . , S2.2S Eo<li 


~~PER-sA.vtf.icis 'ot-i f>6Lv:P·licK. "01~2i<iW~; 
Wtlt'I En ..· lopes WP 1nb:s User 10 Lat).,.$ 

SS SD • . • S.69 Eoch 
SS OD •.•• " . . . . • . •• .. . . . •••.... $.79 Eoen 

OS DD • • • . , , • • , •• $,&9 E•e li 

M1111mum orde• - 50 01skel1e5 Ol•1;1n 11tv 
D•scounts A"'10loblc Ml RcSl<l~nl• ndd 4 '• Sales 
Tax Sl'oPJll(lg Handlong $~ 00 I 00 0.skcllos 

d 
C 0 0 ael<:I $3 00 Ce<I CtW!Ck Money Order 

TO ORDER: CaU Ot Wrioe ..• 
Precision Data Products 
P.O. Box 8367 
Gr~nd Replds. Ml 49508 
1616l 452 · 3457 
Mlchigoo 1· 800·632· 2468~"' Outside Mich 1·800· 258·0028 

l'7S4 C.O.D. -..... a 


AMBER CRTs 
Cl Ellmina1es Sllobe. O Ideal r.. WOid pocossmg 

!licker. and eve faliQue ond !"~Ing. yer 
CJ Mode wilil Lead!Stroo· las1~lor~ames 

litr1! lmpr~1!<1 gl:m ilf\CI ~raplljcs 
IhaI SI~ X•ray 0 l'l<lr1:.i1ed IOI Dile lull 
emi<slOll )'Oar agoinsl monufOCIUf· 

D 1<va1l~ble in stow rltc.Jy ing clelec;ts or tube 
grl!tll Ill' nierloim rlecay la1lure 
'furope311 Aml>ef'" [Ille CJ eorr... with • 30-d•y 
Sl311dard in Elffope) money bade !IU"'OOI"' 

D Higil·conlrasi double D ~s.ly 1M1al!Cd ICOIJJtS 
dark 101:e glass 1nai •ISO wilh premounled 
cuts Uv.radloilon tia<dw.,t) 

O f!lbe lace is e1cfled 10 
SIOP lPPIO 

r ""· you ean •Mily up· Coll HW II 1td1r jOUI Siii· 
~ra<I• ywr monitor lo ox· Vl1w•• CRT lrom llng
ell'd EutCl!lll"' stan<laods lor l•y·SL Cl1l1 - '99.95 
persistence and coIOI wi 1h Plus $7 tor p;ltk1ng and 
Ille ins1alllll1D11 Of a lan<J· UPS Sllr~ \$17 lor Q,'tf. 
ley·SI Clail Soll·View~ seas. Paioel l'<)s1 or u PS 
CRT• lwa~ilble tor tile TRS· Bu labd) Alld' sales 1ox 
80," Ttl•V1doo.'" KayJl!IO.'" whore •WllC>blo. V1sa/M"· 
Hea11l." DEC.'" Zenilil.'' terCiud OlderS weloomed 
ISM PC.'" Apple 111•• aoo a 

Wide variely of olher 

monihY$. 


•~•Langley-SI. ClairTO ORDER: • lasl,.mtnl 111 Syalt 1. loc. 
132 Ill rnh SLCALL 800 

tw Ya1 . llY 10011221-7070 In N.nt .,,,, coil 212 989-6&16 

KEYBOARD PROTECTOR 
Remains In pla • duling keyboard°""· Pr"'"'"'' 
damage lrom liquid spills. du.o. ash"5. el • Fils 
like a second skin , <!xcellenl feel. Ava Ila bit for: 
lBM-PC. AT. Apple la ll ). Compaq. Moo "I 100, 

EC 820 1. C64. Z nllh ISO. D C. K yproa nd 
many 01hers. Send S29.95. check. M.O .• Visa 
& MC include "''P· dale. Specify cnm purcr 1ypc. 
Dea ler tnquiries invited. Fret- brochure .wail. 

MerrlU Compuler Produ 1s, Inc. 
2925 LBJ Fwy. NI80 I D~ll;os, Te as 75234 

(214) 942- 1142 

Inquiry 197 

64K & 256K 

DRAMS 


PIGGY BACKS 
80287-3 
8087-3 
8087-2 
B I TTNER 

3E 

ELECTRONICS 


899 SOUTH COAST HIGHWAY 

SUITE THREE 


LAGUNA BEACH, CA 92651 

(714) 497-6200 


\ 
/' 
~ 

Inquiry 21 	 Inquiry 248 Inquiry 36 



IBM PC SPECIALS! 

IBM PC, 256K, One Half Height 
320K Disk Drive DS/ DD, Persyst 
Color Card With Printer Port, 
Taxan Green Monitor, DOS 2. 1, 
PLUS a 10MB Hard Disk Sub 
System All For: 

$2599. 

I" ,,_..._ 1..-.11.... 
IBM PC, 256K, Two Half Height 

··-· -"'==- Drives DS/DD, PersystColorCard 
With Printer Port, Taxan Green .~j ~ l: 
Mon itor, DOS 2.1 , 130 Watt Power 
Supply , 20MB Hard Disk Sub 
System All For: 

' ~· 

$3299.
I 

lllJUHIJIUIUI 
(5';" ··:····,-..-,.,-.-.;.- ~fl l=\ ! 

IBM PC, 256K, Two Half Height IBM PC, 256K, Two Hal f Height IBM PC, 256K, Two Half Height 
Drives OS/ DD, Persyst Color Card Drives DS/DD, Persyst Color Card Drives DS/ DD, Persyst Color Card 
With Printer Port, Taxan Green With Printer Port, Taxan Green With Printer Port, Taxan Green 
Monitor. DOS 2.1, 130Watt Power Monitor, DOS 2.1, 130 Watt Power Monitor, DOS 2.1, 130 Watt Power 
Supply , 10MB Hard Disk Sub Supply PLUS a 10MB Hard Disk Supply , 20MB Hard Dis k Sub 
System, PLUS 10MB Tape Back Sub System A.II For: System , PLUS 10MB Tape Back 
Up System All For: Up System All For: $2899.

$3499. $3899. 
I 

MONITORS MODEMS MULTlFUNCTION BOARDS 
HAYES SMART MODEM 1200 ___ $459.00 

AMDEK 300 Green $135.00 HAYES SMART MODEM 300 S209.00 AST 1/0 MINI CARO, 1-SER. S150.00 
AMDEK 300 Amber $149.00 HAYES 12006 PLUG IN CARO __ $399.00 AST SIX PACK 64K, 1-SER., 1-PAR. _ $265.00 
A MD EK 310 Amber W/TTL Plug __ $165.00 HAYES 2400 BAUD MODEM $714.00 AST PREVIEW $309.00 
PGS HX-12 $465.00 POP COM 1200 EXTERNAL $375.00 AST ADVAN TAGE CARD 
PGS MAX-12 $165.00 AST REACH MODEM $389.00 128K FOR AT $495.00 
PGS SR-12 $625.00 QIC MODEM INTERNAL $275.00 ALR CHALLENGER CARD 
TAXAN #1 15 Green Compos ii ___ $125.00 128K FOR AT $395.00 
TAXAN #116 Amber Composit __ $135.00 DRIVES PERSYST COLOR 
TAXAN 11121 Green WITTL Plug __ $149.00 PAINTER ADAPTER $179.00 

TANDON TM-100·2 DS/ OD ___ $155.00TAXAN 122 AmberWITTL Ptug __ $159.00 PERSYST MONOCHROME 
TOSHIBA SLIMLINE OS/DD $139.00 TAXAN #425 COLOR MONITOR -- $449.00 PRINTER ADAPTER $199.00 
TEAC SLIMLINE OS/DD 5139.00 TAXAN #440 COLOR MON ITOR -- $569.00 PERSYST BOB CARD 5395.00 

ISM MONOCHROME DISPLAY __ $260 00 HERCULES COLOR 
IBM COLOR DISPLAY _____ $590.00 HARD DISKS PRINTER ADAPTER $179.00 

HERCULES GRAPHIC 10MB SUB SYSTEM INTERNAL __ $750.00 
PRINTERS PAINTER ADAPTER $325.00EXTERNAL __ $925.00 

STB GRAPH IC PLUS II $325.0020MB SUB SYSTEM INTERNAL __ $975.00 IBM COLOR GRAPHIC ADAPTER _ $225.00OKIDATA 182 ________ $235.00 EXTERNAL -- $1150.00 IBM MONO PRINTER ADAPTER __ $230.00OKIDATA 192 $385.00 40M8 SUB SYSTEM INTERNAL __ $1295 00 
GENOA SPECTRUM GRAPHIC CARD $349.00OKIDATA 193 $599.00 EXTERNAL __ $1475.00 
ORCHIDTURB0-186, 128K $975 .00OKIDATA83A $555.00 
ORCHID DAUGHTER OKIOATA92P $385.00 HARD DISKS & TAPE BACK-UP UNITS TURB0-186, 128K $219.00 OKIDATA93P $599.00 (EXTERNAL) 

OKIDATA 84P $725.00 
OKIDATA 2350P $1925.00 10M8 HARD DISK GENERAL 
OKIDATA 2410P $1899.00 W/lOMB TAPE BACK UP ___ $1250.00 
NEC 3550 $1550.00 20MB HARD DISK MAXELL DISKETTES MD2 ___ $35.00/box 

NEC PINWRITER 80 Col. $699.00 W/10MB TAPE BACK UP ___ $1475.00 MAXELL M02-HDM FOR AT __$65.00/ box 
NEC PINWRITER 130 Col. $899.00 40MB HARD DISK CONTROL DATA OISKETTES _ $30.00/ box 
EPSON LX BO $249.00 W/10MB TAPE BACK UP $1795.00 KEYTRONIC KEYBOARD KB 5151 _ $189.00 
EPSON FX BO $399.00 
EPSON FX 100 $525.00 Many other products avallable, Please call for Low, Low PrlceslEPSON RX 100 $399.00 
EPSO JX 80 $525.00 
EPSON LO 1500 $925.00 
COMREX CR 420 $1895.00 
TOSHIBA 351 $1275.00 
STAR MICAONICS SG 10 $259.00 
STAR MICRON ICS SG 15 $395.00 
CITIZEN PRI NTER MSP-10 $375.00 
CITIZEN PAINTER MSP-15 $585 .00 
CITIZEN PRINTER MSP-20 S545.00 
CITIZEN PRINTER MSP·25 $740.00 
JUKI LO 6100 $425.00 
JUKI LO 6300 $745.00 
BROTHER HR-25 $665.00 
BROTHER HR-35 $895.00 
OYNAX DX 15XL $389.00 (714) 838-7530 

2640 Walnut Avenue, Unit K, Tustin , California 92680 
Prices & avaiJabi111y subject 10 change wilhoul notice - IBM Is a regls1ered trademark of IBM Corporallon 

Inquiry 377 for End·UserS. Inquiry 378 for DEALERS ONLY. AUGUsr 1985 • 8 YT E 393 



VT100 s1so· 
* plus your 

PC, jr, XT, AT or compatible 
ZSTEMpc-VT100 Smart Terminal Emulator 

132-(:0L l)y windowing· no addlt. hardware 


Double High Oooble Wide Characlers 

Full vnoo line graphics. Smoolh sCIOlling 


2-way rno lrans!OIS Incl. XMODEM and KERMIT 

Full keyboard soUkeysJMAC'ROS 


Spee& 10 38.4KB. High Throughput 

Color/graphics, monochrome lo EGA suppon 


International Font Suppon 

Single Key DOS Access 


ZSTEMpc-VT100 $150. ZSTEMpc· D200 $125. 

30 day money back g1Jarantee. MCNISA. 


KEA SYSTEMS LTD. 
r 41 2 . 21 so w.Broadway 

Vancouver, B.C. CANADA V6K 4L9 
Support (604) 732-7411 
TELEX 04·352848 VCR ' 

Orders Toll Free (800) 663-8702 

/'~ by 

lnqurry 347 

USR Courier 300/1200/2400 ... . ... . ... $469 
USA PaHwon:l 300/1200 .... .... ... ... $229 
USA IBM 300/ 1200 IBM int .......... . .. . $299 
Anchor E~pre11 300/1200 .. .. . .... .. $279 
Anchor Volkemodem 12 300/1200 .•. $179 
Anchor Mllrll XII 300/1200 ............ $220 
Anchor Mllrll X 300... ...... .. .... . . .. $ 99 
Heyet 1200 The , 1anderd ... .. .. .. .... $399 
Heyes 12008 IBM int.. . ........ . .... .. $379 
Multltech MT 212AH2 300/1200 ...... $349 
Multllech MT 224AH 300/1200/2400 .. $559 
Cermetek Security w/callback security $599 
Cermetek 1200PC IBM Int. .••.... .. .. $349 
DATA BROKERS . .... THE MODEM EXPERTS 
3535 Aoundbonom Rd . Cinli., OH 45244 

Inquiry 93 

INIRODUCING 
MULT1Pl£ CHOICE 

THE ONE KEYSlROKE SOWnON 
TO SWITCHING 

APPLICATION PROGRAMS 
on yoo r 111.\1 PC XT AT\4.111C,_l 

llITTllll\ICTOU 
Dfj(I• 

S&ll 

AWISOMI 

TIC! llN Y I N 

117 ll'ebm< Stre<t, Suii. A-416 

Montl'f•f· CA~. For Info, r~ll lolllS) 1>16-IJll.l 


Ordtt TOLL FREE (VISA/MC) 
Ouloid• CA (800) ~ 225S &I. 803 


In CA (800) 62H614 Ext. 800 


••ft\"'E"E "EE LO, ,.,#THSv AL 
S

v1v 1TAR TAANSTAR 120
f' RETAILS FOR S599 ."" 

CPM PORTABLE 

TELElllDEO TPC·1 ~·· 

FEATURES: 
• 6 4 K Ram !Expandab le to 1 28K) 
• Dual SY• " Floppy Disk Drive 

(368.6K per drive) 
• 9" Amber Graphic Monitor 
• 	Low Profile Keyboard with 

1 O function keys 
0 TeleWrite, TeleCalc, 
TeleCharl CP/M 

List:$1 ,995.00 SALE $150. 00 
• 

w INCLUDES FREE LOP PRINTER 

100~24-2001E><SEb... 716-325-5530 
Ol'PICl OUll,,,MCNJli.OIC!M 

31. A\..UANOtilll ... Tlllll't 

ROCliUT!A, N[W 'l'OAll t 4I01 
 :::J IZI 

Inquiry 117 

TSF'1 Source l ocalor help• you •lav 
produclive bY ldent fylno your tisllng,s ond 
compreheosivelY Indexing your progrOtn$. 
SOurce ~ lllllnga: Ille ldenmlcollon 

• your heOdlngs & too ·ngs • 
• page/line formatting • 

C.rou-reference U•tl nga: your comments 
• usoge • scope • 

• AliYI. 66slc. C. Posco• • 
Syatem croas-teference comb ining ony 
numbet OI filE>s ond IOnguoges. 

The Source Locator 
lntroduclOI'( Price s29 .95 

~~EM l'C.XT. JIJ.<rd ~COS 20· 
Ptlce lr'\clJdeS !hlpplno Nol COP/ protected. 

TSF Dept. A-2 
649 Mission St.. Son Francisco. CA 

94105 
(415) 957- 0111 

\Ibo ond Mo5te!Co•d ~hone Olders 
oc:cepted, Cohlomlo residMIS odd soles IO>l 
Deolet or1(l Site licen56 lrqJlrles lnvtled. 

lnqulr;i 123 

4164 
128K 

41256 

"'' l"'DrI NAT 

FOR AT 

MOS, DU 
NAT HI! 

8087 M a.th Capr.gc;n.ar , •.. 99. 
AT TURBO KITS • . • • . CALL 
10 mb 1 / li! Wil'lciflHtar •.• 399. 
AT-20 mb HI Soooo , •• , • 475. 
EPSON Flt-100 .. •..•. . • 499. 
COLOR CARDS . . , • .. • 149. 
HAYES 12009 ....... . 395. 
AT 3BOK 1t2 Holuht ..... 109. 

800-237-5758 
SALES EXT. 502 

V•"d•rUn.• 
aU-Mlt-3193 .......CIC. 


9· TRACK MAG. TAPE SUBSYSTEM 
FORTHE IBM PC/XT/AT 

For llntortnaliQn intete~~p Ml;t•ChN&I· !lloragl!, 
IBD olfft:• 1'9 •tHdt, rBMDl'Nl<ampDW!k! '4'" mignttiC 
WP1 WMyWt!'I\ IOI' N IBM PC. FH.lurtt'IQI 

• 4.2 M 0 8y1..., on ' :tlngtti ll:IW:I..ti. 

• 18M form•·t l&Oo cpl. 111£1 COMPU'ffA. COAi! 
2'Q;tH~k• Sortw•re Jar PC.DOS, 
O..·~CA'13n 
..~,...'COMS-OOS.. 
Tw.l •0-4l4Q71'1Wtfi. ~Ol1~ 

~'"'°"lftiJto'I 

Inquiry 148 

Finally! 
" No-Stretch" Viewing 

ANGLED PRINTER STAND 
,-") 

c-..::-~-

Deluxe fits over Disk Drive 
801132 column available 

Priced from $21.95 

COMPUTER MEDIA MARKETING 
Dept. B-8 P.O. Box 614 

Katy, Texas 77492 
713/392-2385 

Deeter lnquirln Welc:ame 

Inquiry 74 

Software for 

Engjneers 


Electronic Circuit Analysis 
• Nonlinear transient .• DC, AC analysis 
• Worst Case, Monte-Carlo 
• Frequency, 	time depend nt parts 

$450. 

Logic Simulation System 
• Full delay analysis 

(min, max. typical, load dependent) 
• Abili ty lo save simulat ion results 

5395. 

Both have: 
• Buill in ed itor, fu lly interactive 
• Macros (unlimited) 
• Large drcuits 


For MS·DOS, 192k minimum 


Tatum Labs 
33 Main Street 
Newtown, CT 06470 
(203) 426-2184 

Inquiry 19 	 lnqulry 316 



DISPLAY MONITORS 
Amberchrome lBM compatlblo . ••. S 165 

:::::::::::::::: :::::: ::$g~ 
.. . .. . • • . • • . . • • 159 

• • . • . . • 339 
429 
545 

: : s m 
PERSONAL SYSTEMS 

BACK TO SCHOOL 

SPECIAL SALE 


PRINTERS PRINTER 
OKIDATA ACCESSORIES GU ADRAM 
ML182P 120cps ••.. • .•.•. .... . • $ 225 

Ml 182 ISM Graphics Comp . . • . • . • 225 ORANGE MICRO 
 AMDEKML182S 10• Carrloge . . . . . • . • • . . . 265 

MLI92P, 160 cps . . . . • . . . . • . • • . • • 359 ~~~r:.:J ~raiiii1iii ·+:1ei< '8x&;.64i<' :

5 1~ 
~= ML192 IBM Graphics Comp • . . • . . . 359 TOSHIBA V310A forlB M PCML 192S. 160cps ................ 435 B~otrecuonalTrac. 13511351 •.. $ 1491155 
 Colo<500ColorCompaslteML193P. 160cps . ..... ........ .. 525 Fonl DiskforDown loadin11P1351 .. 50 
 Colot600 RGB Hl·Aes ............
ML193 1BMGraphlcsComp ... . . . . 525 
 MICROTEK Color7 10SuperHl·Res ...........
Ml193S, 160 CPS • , • • • • • • • • • .. • • • 599 
 Dumpling GX (same as Grappler +) $ 69 

ML84P, 200cps ... , • . •..•••.• , • . • 669 DumpllngGXw/l8K bu lier ........ 135 TAXA.N 

Ml8'1 IBM , • . • . . . • . • . . • . . . . • • • • 669 
 DumplltlgGXw132Kburler ... . .... 147 

MUMS, 200cps ................. 769 A(ldllional Bulterlng 16K • . • • • • . • • 12 t~~ 2::i~r~i:,~~1li':'ci~eeWi2 :::
 
Oldmate20 • . • . • . • . • . . • • • . • • • . • 13& 	 RGB IBM w/GrComp Toxt Mode "42:5 429
FOURTH DIMENSION 8 TAR MICRONIC8 	 RGB Super Hl·Res. #415 .......... 393
Par. Card&CableforApple ••.•.••S 47 	 APPLE
SG-l0, 120cp$,2Kbulfer . •..... ..$ 229 	 RGB Super Hl·Ros. #«OBast Buy . . 499
OKIDATA 	 Profe$$lonal Sys. Incl; Apple llE w/128K &
SQ.1S.120cps,2.Kbufler . •• . . .... 389 	 RGBIComp. Mod. R&s.1210 . . . . . . . 259 
 80 cot, tilt mon., duo disk w/con't kl1 . $1345 
so.10, 160cps, 10''carriage . . ..... 355 ~~gt~~:,1:ll'r~M. :::: :::::: : :$ !~ PR.INCETON GRAPHICS Appl<! lie LJghtweigM Poflable . • .... Call
S0.1S.160cps, Corr. Ouel... ... ... 479 
 JUKI 	 HX-12foruse with1BMPC ........ $ 445 IBM
SB-10 Draft & NlO 24 wlre printhead 799 


Bl· DIrec. Traclor 1016100/6300 • $ 1251135 Max 12E AmbttrforlBM . . . . . . . . 179 IBM PC Barewrcont. &keyboard ... $1345EPSON 	 SR 12Super HI-Re~. . . .. . ..... . 565 IBM PC64K, 1 Drive •...••.••....•. 1475
Sorlal lnlorlacn ... • . . . . . . • . . . . • . 65
LX80, tOO cps, 10'"carriage ........ Call ScanOoubler . .. .. . . . . . . . . .. . . . 185 I BM PC, 2 Drllies wl256K • • . . . • • . • . 1599 
CABLE&FXllO + . 160 cps, 1 O" carriage . . . . . . . Us IBM XT, 10Meg., 360KDr. wl256 •.•. 2795
RX TOO, 100 cps, 15" carriage • . . . . . First IBM PC to Parallel Prlnler .....•.•.s 18 OU IMAX 
I BM XT Bare wl200K & IBM Floppy .. 2095


FX 100+, 160cps, 15''carrlage ..... For 
 Serial Cable .. . ...... , . . . . . . • . • . 18 PX-IV, AGB HI-A.es wlGr. Text Mode . $ 415 

l015000ra11Nl0 .......... . • Lowest 
 Centronlc$MIMOt MIF ' ...• . .. '.' 18 DM.14 Monochrome Amber ....... 155 Call .About All " AT'' S~ 
502000, All New . . . . . . . . . . . . . . . Prlcos SANVO 

•we Are An Aulhorluld Dealer 	 MBC 550-2 W/l 320K Drive & sltwr•.• $ 750 


COPAL BACK TO SCHOOL SPECIALS!! MSC 555-2 wl2 320K Drives & 

SC-1200, 120cpaFT&Graphlcs . , .•$ 215 
 moresoltware . . . . . . . . .. . . . . . . . . 990 

SC-1200L. 120cps wlN LO . . • • . . . . • 245 COMPAQ DESK TOP AST6PAK+ 
 Portable . ......... ........ .. ... Call 


Serlal Port fos Sanyo •.. , •.••. . •. , 79
SC-15001..i180cpsFT&Graphlcs • . ,. 295 
 •One Drive 	 • w/384KSC-1500 I, 180 cps NLO wl1BM ChaJ, 	 COMPAQ 

$1)1. ........... . ........ ...... 335 • 256K of M emory w/Par. Port 	 256K, w/2 .:l20K Drives •••..•..... $1965
$299
SC-5500Ut, 15" NLO IBM Char. Set . 475 	 ll<!skTO!>MOdel 1 ....... . ....... 1725
• 10 Meg Hard Disk 

Very Quiet - 1 Vr. Wam1n1y 	 ll<!skTopMOdel2 ••••.•• . •••...• 2150

• Taxan Green or Amber ANCHOR ~skTopMOdel 3 ............... 3795
DVNAX 

Desk Top Model 4 • . • • . • • . • • . • • • • 4495
DX1SXL,20c.ps By Brother .......$ 369 $2450 AUTOMATION 
 WVSEJUKI Mali< Xl!Nolksmodam XII

6100, LO. 18cps wlproportlonal spc.$ 379 
 li~e'r.'~~:~.~ ~lt~o~~-~r~v~s·s~~
6300LO. 40cps . .... , . . . . . . . . . . 689 IBM PCXT $215 / $179 1100-2 Incl. 10 meg, 1 floppy, 256K, 1 pa1. & TOSHIBA 	 • 256K of Memory 2 ser. ports ..•............ • .. •.. 2599

P1340 P .......................$ 575 • One IBM Floppy 64K OF MEMORY 'Wyse Monuors & Exp. Cnesls Avallablt! 

P1 340S .. . . . . . . . . . • . . . . .. . . . . . 575 

P351 P,Fastor lhan 1351 .•.•..•.. 1229 • 10 Meg. Hard Disk $9.95 
 SOFTWAREP351 PIS, Fas tor ar>d MoroVnrsallte 1275 •Color Card LOTUS DEVELOPMENT COflP. PANASONIC 	 • Taxan 11425 RGB Hi-Res & TANDON Lotus 1·2-3 .. . .................. s 295
1091wmactor, 12Dcps, 1 yr. war ...$ 255 


Comp. Gr. • TM 100-2 	 Symphony , • • . .. . .. • • . . . . .. . .. • 437
1092, 10" carrtage. 180cps .. . ... .. 439 

1093, 15" carr1age, 160C!>S ........ 669 
 ASHTON TATE$3190 $99 	 OBasell ......... . •..... . ......s 329 


DBaso lll . . . . . . . . . . . . . . . • . . . . . . 
HARD DISK DRIVES 	 419

"THE COMPANY THAT DELIVERS"

RODIME 	 PRINTER SWITCH BOX 
10Meg w/Cont, 1yr. warr•••.•.••.•• $ 595 
 IBM PC ACCESSORIES 	 EXPONENT SEAGATE Centronlcs Two Switch ••• , ••.•.•$ 84

10 Meg w/Cont., I yr. warr ... , ...• , •• $ 650 IBM 	 VUTEK 12 yr. war.l 

Centronlcs Four Switch , • • . • . • . . • 110
IBM Oos:l.1 ............... ... . . $ 69 Vutek · CPS Board, RGB &. Composite
ALPHA OMEGA 	 Se~alTwoSwltch .•.•.••.•. ,.... 75
TechRef.lorDos~ l orl.O . .. .• . . • . 69 w/Par. &Ser. Potls,2 Yr. War .. . . . .. $ 239
10Megw1Cont10UerCard ..•.•..... $ 665 	 Serfal Four Switch ..•..• , . • . • . . . 99
Color Card (Herc. comp.) wJPaJa. . . . 159
20Megw1ControllerCatd . . •...... . 1099 PARADISE 
30MegwlCont1011erCard ........ . . 1395 Modular Graphics Card ..• . •.•• ...s 269 Monograph le Card (Herc. comp.). .. 2a9 MODEMS


ModuloA .•..• , . .. . • • . • . • . . • . . • i'9 AST RESEARCH 

DISK DRIVES ModuleB ..•.. • . ..•.•..•.•. . • , . 120 Six P k + "1/64K ................ $ 239 
 ANCHOR 

MatkXll •• , •.• , •.•...•••••.••.•$ 215 

TANDON VolkSmod.emxn •• •• • . • . • • • . • . • • 179


5-Pak . • ..• ' .. ' •.• . ..•. ' • . . • • . 165 GamePorl ............. .. ...... 49 

84K MEMORY UPGRADE KEYTRONICSTM100-2rorlBMPC ............ . . s 99 	 Anchor Express .•.• , ••••.•.• , • . • Call

64K (9 chi psi 200ns & 1 SOns . . ....... $9.95 KB5151 .... . ............... . .. $ 179
QUME 	 HAYES MICROPER8YBT BOARD MICROTEKY• HldSl<fd360K, 100%1BMComp ... S 85 	 JOOBaudSmarlModem •.... .. ...s 189

BobHI-Res Dlsplay Adaptor ••...•. s 369 Monochrome Text Per. & S"r.......$ 165 
 1200Baud Smart Modem . . . . . . . . . 389
TEAC ColotGraphlc$Card ........ . . . . . 165


550 Doubll!Sldec:l:J60K .. .. ... . ... $ 99 QUADRAM 1200Blor lBM PCwlSM 11 ......... 379 

Quad Density • . . . • . . . . . . . . . . . . . . 159 Oued Color 1 Board .. .. .... . ....$ 175 TECHMAR 2400 Baud MOdem • • • • . • . . . . • . • . 645 


Exp. Ouadboard w164K & Game Por1 239 MlcroModemllE•..•.. , •... ,.... 259

Drives For Apple & Franklin 

MICRO-SCI 
A·2 .•.•.•• .•.• ..•..•. .$ 169 
A.SC lot I le W/CB ble ' . . . . . 179 
A.5 V>helgh t forllE ...... 189 
Controller Add • . . . . . . . . 55 

Ouedllnk3000Aun Apple sit on IBM 329 

APPLE & FRANKLIN ACCESSORIES 
ACCES80RIES 
KenslngtonSystemSaver •.•.•... S 69 
FanforApple ll &llEw/surge . • •.• , 37 
MICROTEK 
:.;r~ lncip;:ee ... . ........ . ..s 75 

V e~!x 128~xtended 80 coL ca1d 

~tJ:~~~~~~ 
IF YOU SEE IT ADVERTISED FOR LESS, CALL 

COMPUTER CONNECTION FIRST FOR LOWEST QUOTE! 

MAILOROE R: 
17121 S. Central Avenue, Unit L 

Carson. Ca~fc'"l'ie 90746 

~~:::~eK,,:'.xf,J~~it41~~·~f.f.j $ 1~ Chronograph .. , . . • . . . • . . • . • . . . t89 

300ForAppl'ellcw/Sftwr. .• . •.•.•. Call 


DISKETTESADVANCED LOGIC SYSTEMS 
ZEnglne2.2 .•..•.••...••.••.•..S 119 PC DISKETTES

APPLE Sg1JDbl.(Boxol 10) ... , .•.• , . .. .. $ 16 

Super SerlalCard .... . ......... .$ 135 
 Dbl.1Dbl. (Boxol10) ......... , ... • 18 


ASTAR 	 COMPUTER CONNECTION 
Dbl.IObl. (Sox 0110) ....•• . ....•.. $ 16 


RF Modulator .... , .. . •... , .... , S 17 

~~:~,g~\: ~l~~~~l:\~:~ 1.1 ~ : : : : : ~ 

Bulk 50 &. Up - Obl.IObt. ........ 1.35 ea. 
:,,;~~~ •11'!; ORDER LINE 
(BOO) 732-0304 


1~ce>f.,..,.,..,I 

(213) 635- 2809 

[hold& C:S.lorniej 

Mon•.f'M. 7 a.m. tu B p.m. 
Batu....,y 11 a.m. to 3 p.m. 

CUST OMER SERVICE: 
(213) 635-5065 

M on ••F•I. 9 11.m. to 3 p .m. 
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DISK WORLD! is proud to introduce 
the lowest· riced, LIFETIME-WARRANTY 

diskettes ever! . . 
And they're BRAND NAME PRODUCT to boot! 

5.25" SSDD-+ .79 ea. 5.25" DSDD-+ .89 ea. 

5.25" DSDD·HD-+S2.35 ea. 


3.50" SSDD-+S2.25 ea. 3.50" DSDO-+S2.85 ea. 

Baaed on mulllple1 01100 each. 


Boxed in 10'• wilh heavy-duty c•rdboerd s.leeves, userID labels, 

rolnlotced hubs (where 1 pprop~a lo) and wrlle· prol.ecl tabs. 

Introducing Wab111h Pinnacle Serles Diskettes. 
Two years ago. ii you'd 1old me I'dbe writing 1his ad. I would 

have lilllghed. 
Al that lime. Wabash diskettes were synonymous with 

· s- t". 
Just saying that quality control was poor would be 

charitable. 
So m~h was .....rong th.at DISK WORlO 'll'OUldn't sell them. 

That wes yesterday. 
Keamey-Natlonal tnc.. a $202-mllliM division or a much 

•larger ccmpany, came inlo Wabash. 
Out went tile old management, lhe old methods. the old 

production tecllnlQues... and in went a lo1 of new people. Ideas. 
productioo ~nes and some really imaoina1iYe lhmking. 

The end result. 
Today, I'mproud 10 o11er yoo the Wabash Pinnacle Serles ol 

dis enes al 1he prices snown. 
This isn' evolution In diskette manufacturing: lt"s re'/OluUon. 

Hare's what you gel 
Wabash Pinnacle diskeltes are 

.••unified 100'4 Erior Free 
•..ate coveNJ by a LIFETIME WAARANTY 
...meet 01 exceed all Industry specifrca11ons (by qul1e 
some distance) 
... and are simply lhe best value in diskettes available 
rooay. 

The torture teat. 
Cons derilljj Waba.sh"s earller dubious reputation. t wasn't 

exac:tty a true belleYer when their Dlrector of Marketing came 
into my omce wrth samples. 

So I too a box al random. selected a disk, benl the thlng 
every which way and slipped It into mv IBM-PC. 

It formatted. It booted. I! stored and ret rievedda1a. 
That wasn't enough. 

I gave sampres or the diskenes to Curt Rostenbach and. In 
turn. 10 Tom Streit, bclh hackers of long exp.erience andmem
bers ol lheWauke9illl (Illinois) Apple Use1s Group. 

Tom really went at ii. 
He took aquartz-llalogen lamp. aimed It at lhe dlskeUe until 

ii started 10 smoke (and meli)...and then formatted. booled 
lhe diskette and stored and retrieved dalal 

The same terribly (and intentionally) mutilated diskette ran 
on an ITT. Corona and IBM. 

Curt was nicer. 
He simply benl the diskette e~ry which way.. . and ii slill 

formatted. booted and ran on his Apple. 
The beat buy l"ve aver seen. 

DISK WORLD!, Inc. sells more flex.ible magnetic media by 
mail-i:lrder than anyone else ln lhe world. 

I, as President ot tne corporation, won·11otera1e, a p1oduc1 
with a lailure rate ol more tha11 t / 1 OOOthor 1percent.

I also don't like companies who try to milk a •quality" or 
·premium· Image for a hlgher prioe like Oysan and Verbatim 
dld... until they railed. 

ks President cl DISK WORLD!.Inc.. my mono 1ssimple: ·1ne 
best diskette tor the leasl amount of money.· 

Wabash isit. 
Right now. there ls nobeller vatue tnan lheWabash Pinnacle 

Serles of diskettes. 
Gran1ejj. you ha"e to buy a hundredat a tlme. but so what? 

Splll the order w~h lrien~s. relatives. co-workers or even your 
worst enemies. 

The key lhlno ls to get the mos I dislle tte ror the money. 
AM llllS ls 1l 
ttncldenlalty. as acorpoiation. we put our money where our 

DISK WORLDI 
• 

" 1 ! • I· '· , I)'\'" ''I ~• 

mouth is. Our first order for Wabash Pinnae! eDiskettes was 
1.5-million unlls.) 

Thal's an awful 101 or lallh and conhdence. 
But. lhen again. I have the disketle l.hal Tom Strei t lllerally 

melled..•and kepi on running. 
The truth about $1.00 or less disketles. 

More and more alls are popping up offerillQ doske!les ror 
St.00 or less. 

By lhe same token. more and more people who were sellin11 
used cars a lew monlhs ago are now semno d1ske11es by mafl. 

We did a little survey orcurrent ads for diskettes adver tised 
!or a dollar or less and did some anatys1s ol lhe market and 
here's what we found as It applies to 5.25' DSDD diskettes 
"supposedly" selling for a dollar or less. 

ACTUAL 
ADVERTISED PRICE ACTUAL 

VENDOR: LOW PRICE: PER 100: MFGR.: 
Unitech .e.9 ea. .92 ea. Unspec1hed. 
Datatech .9'9 ea. .99 ea. Unspeci1ied. 
Computer Club .95 ea. .98 ea. Unspecified. 

.99 ea. 1.02 ea. Unspecified. 
Communications 
& Electronics .49ea. .80 ea. Unspecl11ed• 
P1ecislon Data .89ea. .93 ea. Unspecified. 
Dlsketle Conncc. .9Jea. .93 ea. Unspecil ied. 
Comp Soll Serv. .77ea. .77 ea. Unspecified. 

+ shpg. 

Computer/Computer .9'9 ea. .99 ea. Unspecllied. 

DISK WORLD .S9ea. .92 ea. Wabash 


Dalatech 
The real truth about $1.00 or less diskettes. 

It cosls al l dis~elte manufaclurers about lhe same to pro
duce a disk,ene. Some mar. cllarge more because they want to 
project a "premium q11alrt( Image. ala the lale. lamented 
Dysanwho bought their basic media from 3M. 

Some charge less ~use lhey sell asue-standard prod· 
ucl...and we·re not foolishenougn to name names here. 

But here's the lnllh aboul the Sl.00 or less diskette market 
ll falls inlo four categilrles: 
1. Tne DISKWORLD"s 01 the universe who simply are so big 

that they can buy firstquality product in massive quanlilie.s and 
choose to pass on the savrngs to you. tPrec1s1on Dala and 
Ols~ene Connection on BRANDNAME products also tall mto 
this cateoory.J 

Inc 
' • 

2. The people who buy ·ccsmos· ... stuU from ma1or manu· 
faclure<s lhat usually hits Quallly control standards. bul 1s 
cosmetically blemished and thus caift be packaged ands.old 
under 1he manufacturer's own name. 

3. "Ouplicator Quality". Uncertllied media. usually tlol!IDw 
manufacturer's own standards and frequently below ANSI and 
IBM slandards. S()ld on an ·as-is " basts w11h lhe undersrand· 
Inglhat themanufacturer's name will never be divulged U~ual · 
ly abou1 a 20%reject rate•.. as compared 10 DISK WORLD 's 
slandard of less U1an 1/1000Lh of 1% reiecl/relurn ra1e. Nexl 10 
garbage. this Is the source ol mt1sl d1skenes adven1soo a1 a 
dollar or less. 

They may worL.and lhen again they may not (Fran y, lhe 
odds al lhe Blackjack lable in Las Vegas are more 1n your 10Mlr )

4. Garbage. S1ull that shouldn't tloe sold al all. Bui some 
manufaclums are hurling lor cash. so they sell 11 anyway 
(After all. lhey want lo meet their payroll. Lookwhat happens 
when you don't: you become a Oysan or Verbatim. Lots of 
history. but no money.} More and more garbage 1s bemg 
dumped into the market as manu1adurers become pressed for 
cash and are molivaled into selling anything and eve1yth1ng 
they can manufacture. lRead the aructe 1n FORBES aboul 
Verbalim and its "Bonus brand.) 

finally, the Taiwanese counterlelte1s are moving rmo the act 
Perfect duphcates or the packaging of major manufacturers 
with one exception: the quality isn't there 

The Critical Factor. 
Only DISK WORLD!. Inc. oilers fully brana-1 aentihed. 

LIFETIME-WARRANTY product 1or less tMn adollar 
Every one else oUering 5.25" p1oduc1 101less than a buc · 

doesn'l \ell you who makes 11. 
Wedo. 
And 1hal ou~hl to tell you a lol ngM there 

Ordering & Shipping

Instructions 


SHIPPING:Wabash Pinnacle DrskeUes are sold in mul 
tiples ol 100 only. Shipping char11es are SJ.00 per 100. 
reg<11dle.ss of type or size. 

PAYMENT: VISA. MASTERCARD and PREPAID orders 
accepted. Corporations rated 3112 or belier and uo~ern 
ment and qu:as1- ~overnment open acccunts are accepted 
on aNH 15 basis. 

C.O.D. orders are subjee110 a SS.00 special haodhng 
Cliarge. (Sorry for the increase.bul too many people haye 
been refusing C.O.D. orders or using bad checks . lrs a 
classic example of a 1ew "bad eggs· making lite more 
elpensiYe for emyone else.) 

APO. FPO. AK. HI & PR OMERS: Include shippmg as 
shown and an additional 5% of the tolal amount ol lhe 
order to ccver PAL and insurance. 

No other non-con1inental U.S. orders are atcepted
TAXES: ll llnols residenls only. add 7%. 

All orders subjecl to accepl.ance. 
Nol responsible for typographical errors. 

OADEAS ONLY: 
1· BD0·621·•6827 

(In Illinois: 1·312·25S.714D) 
INQUIRIES & INFORMATION 

1·312·256-7140 
FOR FASTEST SERVICE, 

USE MCI MAIL: 
Just address " OISKWORLO" 

(24·hour shipping on any item in stock 
if you order via MCI MAIL.) 

&29GreenBayRoad 
Wilmette, Illinois 60091 
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QUME 
Trak 
842 

8" Double Sided/Double Density 
BRANO NEW! 90 DAY WARRANTY! 

$199 each $189 $179 
BTOMETRAK842 £acb 2 • s Elcll B or More 

(Shipping weight 18 lbs.) 

ITOll'TIUIMZI MonuoL nor lnclUded wllh dfl~e 815 

_.J1 , ___1._ -

· 20Mbyte Add-On Hard 
Disk For Your IDM PCTM 

and Compatibles 
Comes Complete With Half High 
Disk Drive, Controller, and Cables 

I INTERNAL 
~ $799 

EXTERNAL 
$999 

BTPRIPCSUBtOI BTPRIPCSUBtOX 
lncfad1 $5.00 !11l1m1Q, $9.00 (Ext1m1Q tor S~lpplng 

Disk Drive Cabinets 
P11t Num•u Dncrlpllon Price 

8TJllR1C5 51/.'' Sgl FIQIJPY Slbs. $ 51. 
BTJIUCS 51/.'' Dbl Fle>ppy 91bs. $ 81. 
8TJIR2CIC JM R2C5 with dala cable S 911. 
BTJllllUVS OuaJ 5'1"' YzHI Ffpy ?lbs. f 15. 
BTJIR2CI Dual 8" Floppy 351bs $U8. 
BTJfllllDTCI Dual 8" 'hHi floppy 12lbs $178. 
BTJIRMDCll1 Sgl 5'/•" Hard Disk 161bs. $11111. 
8TJIRNDCl1HH Sgl 514" Yz Hi Hard 161tis. $1118. 
BTJIllMDC &2 Dual 5\lo'' Hrd Osk 201bs. $Zllt. 

POWERPLAY 
Du115 W' 

1/rblgh dis~ 
nclasure A 

power supply ; ••••• 
lor hard dl1b ------=..

or floppy drlYu 
•Ith 11111 1upreuor 
11• I swlchf AC oll:l1b FTJMll (10 lbs.) 

Inquiry 25 1 

SURGE SUPPRESSOR.S 
Don't let power spikes pull you 
downl Protect your equipment 

from All angles 

AC Power lirie 
With 6 outlets 
BTWBR 0611 !;$ 

• Chl ps supplied to populcto to 2501( 
• 1 porollel 1 se1101 

lnte1roce 
• Clock colendor 
• Dual gome port 
• Reel world lntefloce 
• BSR AC llne controlle• 
• AAM d isk & print 

•Pooler 50tlwore 

lntellicom 
ln•Line Print 

Buffer& 
Interface 

BTDRMMC256 

$169 
Each 

(Sh. wt. 2 lbs. each) 

Adaptors t.tw·l'l•1r -c 
ld1pllr l•Clllddl 

Serial to Parallel to Parallel to 
Parallel Parallel Serlal 

64K 256K 64K 
$229 $229 $229 I 

BTINTBSP64 

150VA 6 300VA 
Une Conditioners 

Better Then A Burge Suppressor/ 
Provtd11 bDtll surge ind nol11 111pre11IDt1 

along with brownaut protection n w1lll 

150VA 300VA 
Great for Your PC! Great for Your XTl 

$79 $99 

Memory Expansion 
Sets 

256K 
Sil of 9 = 84K Set ot 9 = 2581 

$9.95 $59. 
ITSl'OBIBMMEMI BTPDB2HMEMI 
Sit ol 31 = ZSH Set ol 31 =1 M•I 

$35. $219. 
ITSPDBIBMMEMa& 8TP0825&MfMH 

CALL FOR QUANTITY PRICING 

--~ 
..:~~~:,.~ 
51/1/' Double Sided Double 

Density Diskettes 
99<: 90<: BO<: 

E1c• In P1cb E1e• In IOlts Eulll 11 C1rt111 
.,~ ol 250 •11000 

HC I !iD = IDC MtSO = SOC I IDOD = 
$41.50/pick $225.00/llH $900.00/ti.rton 
ITIDlllG 2 lbs. ITllDIHO 8 lb$ JlHSI 000 30 lt>J 

~ PRIORITY -IN•~ ELECTRONICS 111] 
- 9 'l D -"ring A >. CrotS\11.0th. CA 91311-S887 

ORDER TOLL FREE (800) 423-5922, Local: (818) 709..5111 
M lMUM PREPAID OROE RS25.00. Te rms U.S.VISA. MC, llAC. Check, MOneyOrde1, U.S.Fune!> ONlY. CA<Gslden11add6!1., 6'1>'!,,or 1'f, 
Soles lox. dopend!ng on vou• 10c:ot 1<11es Include Ml 1 MUM SHIPPING a. HAN DI.ING or SJ.DO ror the ~rsl 3 lbs. plus 40< 101 eacll ad<li· 
llonol poun(I (WO If wllnl l'I Coif!.) Plus 15< per $1 OO.OOvolue OI your o•der !Of tnsuronce. Or de,.a••H 10lbuonlflelghl callecr.Jusr 
.-i eme, "1clued your pllone number Prices sub90Ct lo c:henge wf#louj rK>tlce. We w lll do out best to mo ntoln prlees tnrough 
Augusr 19e~. Cl edll cord orders wll be criau;ied opp1oprlato rrolght. We are ncl re!!por1$1blo IOf "wl>OOropttlcol errou. 

ORDER TOLL FREE (800}423·5922 



DON'T CALL 
A PROGRAMMER 

let Your Secretary Do It! 
EASY TO USE 

~~tf!i\ 

Allows you to maintain complete control of 
building and styling your own database 
w ithout complicated programming. 

Cif~ RottdOt Sorvioo ~FREE DEMO DISK 	 01 C•ll UI 11 181 8l 9116-3233. 
Trv OUI laTih t d p11~h •g• r~LIMITED PACKAGE 	 f 15_00 tl j),plied lO putehaMIJ. 

DATAMASTER INTIIODUCTORY SPECIAL 
Whan you lfNde,. atk abOu t 1 86::a::,h:~ ,49:.175" OUf ~ bfc:k 9U"¥1EI'"' 

Use yuur Moster Card or VISA and call today/ 

IN CALIF OUTSlOE CAl 

800-423-0320 800·482·DATA 
CD.A. INTE.RNATIO Al SOFTWARE CORP.® 

(8 18) 986· 3233 Telex: 215666 

Inquiry 52 

The Statistician 
CPM IBM-PC 


TRS-DOS XENIX 


• Multiple Regression 	 • Survey Researcli 
Slepwise • Nonparametrics 
Ridge • Xlf PIOIS 
All. Subsets • ANOJA 
Backward E6mination • Random Sample 

• Time Series Analysis • Oata Base 
• Descriptive Statistics • Se.arch & sort 
• Translormations • Hypothesis tests 

Please call TOLL FREE 

1-800-334-08~~ m~~~:o=::~ 
or write; 


Quant Systems 

Box 626 


Cha~eston. SC 29402 
VISA·MIC Accepted 0 0

Inquiry 260 

•. • • ~ • • ', • . i:mi.•.L~~~t-Apf1 JG1tl~~·.B.Uf·.··.·i. · :LM'.:4P'~ 
Ill ,Mio Mlll ' Li\8.'0-~' .-.11111Df a 'U.461 ' i'l gn•t •cqul ll'llli:ln lftllldMla. 

• Modvl•r .appro•e:h to Chtli a. c.qula~tlon •ind co:ntto~ 
A4Q ~uc.:t or 1fbb0ncabl1t Du. h.ogenera led bra Gard~ th• l'W>e ~ 
<lOfTIOU'OL UP toe IQ'llll'ccu.1 mochrkla e111 bl be&l lld 1nywtt.re Ot'I • 

:-~i.: ~~~~::.1-.?~~ ~~uo (1 911Wt110I' W'dt~OttM BM PC 

• S lgn•I M:qul 1ttlo11 and Conlrol Mod ul•, mod•I' LAB41Qo.1 ' . 
Fn•uriJS: B' bill t•M>luitkN\.• clt11no9lb., dlflerential lnjlluH, aatnplll'IQ ::::.8..~H~=~~!"'.t':t'i~~n::r::~~~ 

• Full ,e•lur.d ' d•11 1t1 1OICl"OIC: OPI" .onw1 r• . 

~=,~~"&u,:;.~'t.~~~i:.,~~ 5ih~~ 
41"410lll....it)l!IMIU IC.50. 

• o.-... ropm•n1100L 

~~:i~,:::, =~~o~~'!'e1~e:ioc:,i.:,c::::~': 
dt""GIOD Dll*~'""""' prQduct!L u.e.ro 19 alsOH··ld9119dllCIOOntl.... 

cemonsir.1t*l111 CMsli: ••• on'tr M . 
P:l'NM~# 411' -nt• ,Or f""1JltOe"fliN"A. 

Computer Continuum 
15 $ovlll110l• Aw. Sult• 4 • Doty City. CA OUl16 

('15) 1$$-1 '1' 

mTmARYmAc 1NousrR1Es INC. 

800-231-3680 

Radio Shack TRS-80's ' 
Ep.son Printers 

People vou Trust to give you cne very Dem 

• Lowest 
Discount 
Prices 

• Reliable 
Service 

• Quality 
Producls 

'i\bdd$ large,si independenl authorized Tandy deaiel" 
22s11 Kary Fwy.. Kary IHoustoni Texas 77450 

17131 3'n-0747 Telex 774132 

Inquiry 191 

3M Diskettes 
Lifetime Warranty 
TIRED OF WAITING 


FOR SERVICE AND PRICE? 

9 out of 10 SURVEYED 


DISK BUYERS PREFERRED 


NORTH HILLS 
#1 IN SERVICE AND PRICE 

1-800-328-3472 

Formatted and hard seclored disks 
in stock-Dealer inquiries invited . 

COD, VISA, MASTERCARD 
All o rders shipped within 24 hrs. 

fa~ N-( 

NORTH HILLS CORP. 

INTERNATIONAL 


3564 Rolling View Dr. 

White Bear Lake, MN. 55110 


MN. c11ll collect-612-770-0485 


•kiJ-~11'sure 

it's insured? 


SAFEWARE®Insurance provides fu \l 

replacement of hardWllre, media and 


purchased softw·Jre. As lillle as S39/yr. co1•ers: 

• Fi re • 11left • Power Surges 


• Ea rthquake • Water Damage • Auto Accidenl 


For information or immediate coverage cal I: 


1-800-848-34~9 
/11 Ohio wll 1-614-262-0559 

~) 

Inquiry 284 

IC PROMPT DELIVERY!!! 
8 SAME DAY SHIPPING (USUALLY) 

6067-3 MATH $105.00 
6087-2 COPROCESSORS 140.00 

DYNAMIC RAM 
2S6K:< 1 1 20 ns 
2S6K:<.1 150 ns 
64KKI 150 ns 

EPROM 
32KxB 250 ns 
32KxB 250 ns 
16Kxe 250 ns 
BK>c6 200 ns 
B1<Jce 250 ns 
4K•8 250 ns 

STATIC RAM 
6264LP·158K>c8 150 ns 
6116LP-3 2K>.8 150 ns 

Inquiry :no 

SAVE TIME AND MONEY WITH 
LOW COST Pl-SWITCH BOXES. 

~ Startlng at $59.95 Q~~ 
•Oulckly shares your compu ter among 
multiple terminals, printers, moderns, etc. 
with just a lllck of the wrist. 

•Compact black & b&lge aluminum 
enclosure features a high quality rotary 
switch with rear mounl&d connectors. 

•Serial AS-232 Models have lem. 25-Pln Conn. 
1Unes H & 20) 

Pl-02-S swltchet 2 to 1 ... . ... . ...... . S59.85 
P~ 1wltche13to 1 . ..... . ...... . . . 711.llS 
Pf-05.S 1wlldl91 5 to 1 ...••.... . • . • .. 109.116 

• Para.lief models have fem. :!&Pin cent conn. 
Pl-02·P awllchH 2 to 1 ...... . ...•. . ..•94.85 
Pl-04-P switches 4 to 1 •••..•• . ..••... Hi-UIS 

• Dealers. schools & custom inquiries welcome. 

•One Year Warran tee. COD, VISA. MIC. 

~~ 
• Shipping UPS $2.00lea. ALA $4,00lea.. 


7301 NW 41 St. 

MIAMI, FL 33166
Lin • (305) 592·6002 

Inquiry 283 

NOW CHERE! 
CROSS SOFIWARE 

for the NS32000 

A lso A ua ilablefor IBM PC 

INCU1DES: 
.. Cross Assembler • 

• Cross Linker • 
•Debugger• 

• N.S. !SE Support • 

w Librarian • 


• Pascal Cross Co mpiler • 

• C Cross Complier • 


U.S. prices star! a! S500 

SOLUTIONWARE 
1283 ML Vlcw·AlVl•o Rd. 

5ullr B 
Sunnyvale. Calif. 94089 

408 / 745·7818 • TLX 4994284 

Inquiry 303 



Do it Yourself! $1395°0 WOW! 

hreeways lo begin· an Emptycablnel ·a "Basic" 
aFull system · all that youa~semble youISelf! 

CABINET ONLY 
Slot CAB·3068 -00 ......... $75.00 


"B~SIC" 
ablnel, Keyboard, fllwer Supply, otherbrd w/OK 
:YS-8000-00 . . . . . . . . . . . . $525.00 

This is OUR Junior! 
Jse lhiS "Diletess "~tatlon forbN-cos1 Networl:ilg. 
:e1tures: • 4·!Jot IBM'" compJtille Mothelboard 
• T28KS!andard Memory • 8088.8087 Ma ~o-
:essor •Opciol1aJ FqipyOrive.,.; ~dels-
YS.S 00-00 ..... . .. ................. $475.00 
ull System w!Keyboard, Mono Monllor,Video DI splay 
.ard, 256K 1RA • 5.00 

NEW 17J 000 •IR 
Features! 

•RAM Disk 
•Game Port 
•640K cpcty 
•PrintSpooler 
•Turbo mode! 

4.77MHz 

to lMHz! 


•Ser, Par 
•Clock 1111111111111111 

• 8 IBM e1panS10n slots • Rl<M Oi$k • Prifll Spoor.. • 'OMA &3T1mer channels • 111111111111_  • Full 6'0 capacl1y or>lloird • m 15-bltCPU • Monochrome Video Card • 
Cables, sollwara and.. .. .. .... . . 	 • Up lo 32X ol EPROM (full SK supplied} • S~p0rts PC-DOS •MS·OOS •CPiM·86 • 1111111 

t • ~ • ' • ' • ' ' I 
• Po·irer Supply flard·Dfsk-Ready, no need lo add-on addlllonal IM10'91 • 	 e•e rythln;Ihfh~ •, •, •,·,·.·.·.· .·.' 

• High resoMon 12' Montier. Grun Sc1een, 22 MHZ bandwidth • SUB·8300-00 .. • . . . • .. • .. . . . . . . . $595.00 

Not enough room here • Call for Catalog 
PROM LASER IW• w•~t your DRIVEbu•ln•HI Now ~{~-==- -XT in a Kit! 

Shugut HOK TUC 380K MIC 10mtg Tulln Hm•t M1mt1t in~~ 
185" 195" 1345" •595•• '49500 

INTERNATIONAL ORDERS 
Ille,. Prodocll ls1ni11' lo"'""' your need• In s<Mral ooun trlos. Etcl\ Olllen ha,s 
Safu Uteralurl!, Local Pricing, Inventory 1111(! Techn e1ISen"ite l'alltble to sup

Completely XT Compatible 

$1095°0 
--.. ... -
• ~~~~.;:'!9_ 

.. :-...·11. 1 _ •• -

11 I 

Tills ls tile Ona! 0.. pf!(),! &.mer~readn;I. ~r~. and 

I tuning. fi-spood a.bgtithmes llltns 2 7 &4 
I 	 . In 4S secondSlAISohaflllles 2716, 2732, 

27128. 27256. F11111m : Zero insertion 
force sc<*e1s: CDb'd Vo'tage Geli«atCK; 
Ho lnlerlerence ~illt normal computer 
operations. 
80~·66*00 " " $199.00 

MISCELLANEOUS $$$ SAYERS 
TPAOl•IUf• nClt.. Ftoppy, RTC,2 Serial, I Paral lel, Game, RAM Dl$k 
80~6250-00 ' •• ' .. ' •• ' .• ' ....... . ..... '." .. "' ......... ' $189.00 
54KM"'*Y Chips!'ll EClorlBM KIUOOO-OO ....... .. ....... S 10.00 
n&KOA~lllltrlOfJ ~hlp1 (91 • 256 Klf.9000-00 .... .......... $ 45 .00 
Acld-00 11.......,,[IJl)lo512K) !upptl~OKBOA-6350-00 ......... S 99.00 
FlopflJ Conlro"•r. Cont1cls up 10 fourdrl~s. 51 • W96TPI 
BOA-6100.00 ....................... ... ......... . ......... $ 95.00 
!lollOCMM!lt GapNc1 Cord, (Hmutes type)("2·3compalible)720ti xl'-'Y 
BOA-6150-00 ................ , ............. ,, ............. $175.00 

~=~:~:~.~~.~~~: ~!~--~~-~~~~-~0~~ $145.00 
CloCI: CtltfldM bid. Ills In "sllorlJIOI" j!)attery Batk·UP 
BOM37S.OO ... ......... ......... . .... , ..... , ............ S 55.00 
ll&rd O!ll Controller. standard ST·~ inlerraee for DOS 2.1 &l.1 
BOA~ ........................ ............ .. .. ..... $155.00 
300 I 120G lllud !lodem lnternat wlPC Tai Ill Communlcaticons Sollw1te 
BOA-87~ .... ,.. , •• , ...... , .. , ................. .. ..... $210.00 
Monoclvomt llonl1or, 22MHz bandwidlh, oomp0sl1e Input or m 
MO ·172!>00Gtu't!Comp 99.00 MOIWOO-OOAmbei/Coinp 104.00 
MON·111!>00G<tt'lllTI. .. 104 .00 MOl/.175IMIOAmbo.rlTTL .. 109.00 

Complete :==.= 
System! -===-;, -=_ 

-------~-------' • XCOM 
Check These Standard Features: 

• Full·Slze, Feather.JDU<:h,Cip;)crtince Keyboard. 10 Fune lion Keys, ca1culal01-Type Hume•ic Keypad • 
• Par.illel &Seri•l llO • Re1lTlmeClod< • Game F\)<t • 2-Stlmrt ne 5\\ • DSIOO ~ TPI :ltiOK Dltves • 

port yo;r n~ds. Tht1e are no problems wit U.S. E~porl Forms. 
USA OFFICE 
1S392Assemblylane, Unit A 
Huntington Beach, CA 92649 
Te l: 714 / 6'!8-08'-0 
Tix: 8878'1 XOROATA HTBH 
AMSTERDAM OFFICE 
Bulldlno 70, lll\FIOOI 
1117 ZJi Scl\iphot·East 
Mlsterdam, The Netherlands 
let (020) cs 26 50 · Tt.c lll306 
AUSTRALIAN OFFICE 
8lrwln Skeet,Bellevue 
W,Au1tr11!1 60511 
Tet:27"3701 

S I r10MtgH.D.erlf Ce. Complete Sys1em! 

s199500 

MARACAIBO OFFICE 
A•. 3: Esq. c.tlle81 

C..ntro Com. Maetoa. Local~ 


t.laracaibO, Venezue1a•oo1.,1. 

Tet: 061·9133Z8 · Tix:623« PEMIN 

BOMBAY OFFICE 
311 Sindhi laoe 
NanvbhalOeul Rd. 
Bombay CQ0.004 lndl1 
Tel: 357172 •Tic 011·2968 
CANADA OFFICE 
26' PrillC pale, SI. Blaise, 
Quebec. Qr n1da JOJ 11'/0 
Tet: ~11291.J11a 

Add-On H.D. & Tape 
10 01 20 Mf9•bfl• 01'1 ltlO 
lOPI your chafe• of H1rd 
Otsk on lb& bollom.Super 
appearancel Requi re s 
one sic>! In iwr PC fOt 
SASI Interlace mnd an ex
llnt JonconnMtoron the 
lloppy ord. E"9ryl~lng 

20Meg Color 
Complete System! 

12550°0 

40 Meg wlTape 
Complete System! 

s3035oo 
Software 
• XWORD 
• XBASIC 
• XBASE 
• XCALC 

el!le Is !lupplhtd by u.s. 

10 Meg $1095 40 Meg $1695 
20 Meg $1295 105 Meg $4195 
26 Meg $1395 140 Meg S4695 

Add·On Hard Disk 
Two ways lo go. The tn1em1Isyslem Is cheaper because 
II does DOI Med I PIS ! Chassis. The seme PIS &Chuls 
c..n be usedlor a 10 Meg Tape B.ac k~up oo )'Our XTI 

10 •tt•brt• 40 ••t••Jt• 
'525 lnt1'895 t ll '1195 fnr/'1 295 nr 

20 •tt•bJlt 10! ····•rt•
1850 lnl/'795 U1 13795 ltrt/'3995 Ht 

28 •tt•llJI• 140 ····•rt• 
'795 lnl/'895 HI 14395 lnt/14895 Ill 

Add·On ao Meg Tape 
If your IBM·Al oeit6s alit· 
Ile help fn I e eac up 
calegor;, you woit1 IHI 
able to beaI this price! 

Why didn' t anyboay think of It before? 11 
you have a ph fl llps screwdriver and 1 • 2 hours 
avalfabfe, SAVE yourself a bundle of MONEY! No· 
where wlll you beat th is deal on a complete 8 slot 
ready·to·assembfe and run XT compatible. 
• Cabinet • 2·360K Shugart Drives 
• 135 watt Power Supply • Floppy Controller & 
• Keyboard Cable 
• 8 Slot Motherboard • Mono Video Card 
• 256K RAM • TTL Amber Monllor 

lnqurr1 201 
Micro Products • 15392 Assembly Lane • Huntington Beach, CA 92649 • 7141898-0840 ..,. 

http:BOM37S.OO
http:0~~$145.00
http:BOA-6100.00


.1111 IBM PC/VTlOO 
EMJOO for IBM PC. XT, AT, JR. 

• 	 V/J02 emulmirm 
File Tnmsfer 

• 	 132 C,,/1mm mod~ 
• 	 Cu/or S11p111ir1 

• EM I00-40IO 
"frkrm11i.r 40/0 tw111lt11im1 
V1702 <11ttt/111it11I 
Pi1·11m·fll1·1 
Hixli rrsolt11i1111 l111nlro1~r 
Srtppom IBM, IBM E11/111111·1-·d. 

.. 	 Jh:rc-ule.r wu/ 7i:nm1r 

11m11Iiln n inls. 

iWu /1kopy tli.\·1·owu 

Diversified Compwer 
Systems, In c. 
IOOAmpal1tH! . &mlder. C080301 

(303) 447-9151 

Jh.u.~N,1 ~ -1-.JtJ - l)r1:h41' '1/trl/-tnl. IBM PC Kl 1101 C1•7 
lltts•rr• Jl.rn.·~t('-,.{'r.11.'V'*fU1'1.*1t."°1Jr' 

Inquiry 373 

Convert What You Have 

To What You Want I 


Inquiry 112 

1st PLACE 


COMPUTER SYSTEMS 
13422 N. CAVECREEK RD. 

PHOENIX, AZ. 85022 

CALL FREE 

1he summer ta 

Hi - I 'm Joan , 

1-800-841 -2748 

We are still 
doing business 
as usual . same 
low pric es, fast 
and courteous 
service. We 've 
gone small for 

keep our prices 
low. Call me far current pricing . 

I'II be wait ing far your cal l. 

Th anks again and God Bless 
- Joan 

WYSE - Jl.JKI - CIT()H 

lnqutry 349 
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· NEW LOCKIT II 
• 	 Password Pro1ected Subdirectories 
• 	 Hides files -makes files Read-Only 
• 	 Runs on any PC or compatible 

with Hard Disk under DOS 2.0 or 
Higher

• 	 Easy to use - only $79.95 

LOCKIT I 

• 	 Password Enabled Boot-up 
• 	 For IBM PC or PC/ XT 
• 	 Optional Hard-Disk-Only Boot. 
• 	 Invulnerable! $129.9S 

PC RESET/QUICKON 
• 	 Reset without turning off power 
• 	 Eliminate tum-on & Reboot wait 
• Saves time, frustrat ion & damage to 

PC & PC/XT $89.9S 

Specify PC or XT, MC/VISA 
SECURITY 16 Flagg Place 
MICROSYSTEMS Suite 102B 
CoNSULTANTS S.I., NY 10304 

(718) 667-1019 

Inquiry 286 

The worlds lastesl, most powerful 
8080 relocallng macro assembler 

.SLRf1AC~49;s . 

•. , In lwo words, I'd say 1peed & ftufbilily" , 

Edward Joyce, Nov. 84, M1crocompuring 

This is what they said about 
ZSOASM. our ZBO assembler. Now 
the same features and performance 
are available in our Intel Mnemonic 
producl. SLRMAC is compatible 
with MBO in .8080 mode with many 
extensions. Too many leatures to lis l. 

To order or find out more about our 
complete family or development 
loots. call or write: · 

S L R...._Systems 
1622 N Mam St Butler PA 16001 . 
(800) 833-3061 • (412) 282-0864 . 
Telez 559215 SLR SYS 

Inquiry 291 

maxell 
-

DISKS 
LIFET[ME WARRANTY 

TIRED OF WAITING 

FOR SERVICE AND PRICE? 


9 out of 10 SURVEYED 

DISK BUYERS PREFERRED 


NORTH HILLS 

#1 IN SERVICE AND PRICE 


1-800-328-3472 
Formatted and hard sectored d isks 

in s tock-Dealer inquiries invited. 


COD, VISA, MASTERCARD 

All orders shipped wilhin 24 hrs. 


_ll~N{ 
NORTH HILLS CORP. 


INTERNATIONAL 

3564 Rolling View Dr. 


Whlle B ar Lake, MN. 55110 

MN. call col l ct- 6l2·770·0485 


. . 

OK-WRITERr.M. 
LETTER QUALITY 

• 	 Fu ll dot a~esabl t graph ics 
• 	 Fro n1 panel acc..,ns 10 al l feal ures 
• 	 ProportiOnal ~cing, bold, dou ble 


wid th, 1tt ning, .elf-test. etc. 

• 	 Ser ial~ parallel in1 erlaces retained 
• 	 HE_!- mode; o ;agnortic HEX dump 
• 	 And ny Olher features 

0 RAINBOW TtcHNOlOGIES. INC 

17971·E Skypa rk C.ircle , lrvJne , CA 9271 4 
(7 14) 261 · 0228 Tele x 386078 

UK Ol strlbutor: X-DATA (0753) 72331 

Inquiry 273 

RAM 
Memory Expansion Kit 

4264/4164 Compatible 
Fits Major PC Brands 

fre~ 1 
S\'llP'P'o9· 

FACTORY DIRECT 

HIGHEST QUALITY! 


MICRON DRAMs LIST OUR PRICEI 
9 64K DHAMs 
9 128K DAAMs 
9 256K DRAMs 

s 25. 
S359. 
$369. 

s 20. 
S12S. 
$149. 

150 ns Access Tim e 

MICRON Markeling Department 
l reo~No~oGv. 1 c. 2805 E. Columbia Rd . 

Boise, Ida ho 83706 

(208) 386·3900 TWX 901 ·970·5973 

IMMEDIATE SHIPPING! 
VISA, MaslerCard, Cerlilied Ch eck, 


COO & Money Orders 


Inquiry 207 

~'~Verbatim . 

Dala Llle Diskettes 

lifetime Warranty 
Catalog # Bax of 10 

5'1• SSDO 18158 515.50 
51/.'' OSDD 18188 519.95 
5'1•" OSQD 18239 S28.50 

minimum q~an1 1tv tOO 

Disk Drives 
5'1< 'h heights 

TEAC 558 5119 
Panason ic / Shugart Sl09 
3'h" SS Shugart SA 300 Sl 10 
limited quanhty 

loiimtron KT-7 Terminal 
Compatlble to Tele\lideo 9'25 5545 
Also cariy complete lone of computer producis 

MICRDSCRIB E. INC. 

3350 Scou Bl~d.. Bldg 15 sama Clara. CA 95354 


Ca ll M·F 8.00 · 5:00 14081 748-1333 


Inquiry 2 1.1 



---

-~~~!!2..~R;M~~,p~~~!10N,NF-OFNATION &CALIF. RES (415] 49~171 
ORDER TOLL FREE: 

FOR YOUR IBM PC, XT, AT OR c_OMPATIBLES [800] 821-9771 
-Dealer & OEM Are Invited 

POWER SUPPLIES l•O W.(MAX) KEYBOARD#FC·130 40 
POWER SWITCHER 130 Watt power supply for For PC/AT PC/XT 	 #FC 527#FC 135>-40 Fully Tmled 

• rBM PC AT key layout 
• En~rqe return & shift key 
• Capa.cUance low profile la)y switch1~"1.. !i..;:~

#FC 5192• PC/ AT ......... 169.oo
~I200 WATTS [max.) • Fully Tested in U.S.A. • t-~~~~~~~~~~--11
• + 5V/ l 9.8A, + l2Vl7.3A • Good for Faraday, OTC 


- 5V/lA, - l 2V/lA 
 • .Direcl replacement lo Maqaboard, and other PCIXT #FC 427
• 1101230 VAC Swilchable rBM PC power supply compalibles 
• Come wilh 4 Drives Connector • Hiqh air now, low noise fan • Ba.ck side oo-oU switch • rBM* PC!XT compnUble • <fiL) Pondinq • @V Pendinq • Use cabiDet FC 630 • Llghl on num. & oaps look keya• ONE YEAR WARRANTY • c5ut•tanding quality, • 1101230 VAC converlible 
• Fully Tested in U.S.A. l yr. wurirnly PCXT .. . ...... . 109.00• @ Pendlo11 

COMPUTER CHASSIS#FC 630 A-T 	 #FC-630 A·2 #FC-630 

I • 	 .. 

159.00 99.00 99.0011rn~ rnrmmrmrmrm111rmm 

• IBM& PCIXT identical dimension 
• IBM PC/AT identical dimension • Righthand side on-off switch
• Heavy duty metal frame & front • Rear side on-off switch position position

plastic panel • Good for Faraday, DTC megaboard• Hardwares included • Completed hardware aod accessories and other compatibles • 7 & 8 slot rear panels. Good for• Use ou.r power supply FC.5192 and • 6 or 8 slot on rear panel 0.75" or l" apart slot connectors keyboard FC 527 • Us'e FC-130-40 power $Upply• Use FC 135 40 power supply 

IBM PC, XT ADD-ON CARDS 
FC 230 Floppy DTC 5150 BX Hard FC 530 
Disk Controner Disk 
• Drives 4 x SW' FDD Controller 
• IBM fully • Up to 2 Hard 

compatible Disk Drives 
• 	w/cable • Fully Buffered 

UO Bus 
• Built-in ECC 

-	 •r,."',.'·~· .. 

't . ,.;.:. .. ..... -.:... 

69.00 	 219,00 

Monochrome 
Controller 
w/Printer port 
• 8x2.5 Screen 
• 9 X 14 Character Box 
• 7 X 9 Character 
• ITL level of output 

FC 940 AB232C/ 
REAL r1ME 


CLOCK 

• To 9600 Baud 
• Battery Back-up 

as.oo 69.00 
Clock Only 

~ ~. 

Monochrome/Graphic with 
Printer Port1 CT-6040 
• 	80 x 25 Text mode 
• 	 720 x348 Graphic mode 
• 	 Can run Lotus 1-2·3 
• 	 64K Graphic Display memory 
• 	 Monitor & printer interface 

.	 .. 
• .__ --:.r..~-- 

ff~ . - ~ a --- - - 179.00 

~ 

MORE••• •• 


• 	384K Multifunction Card ...... 149.00 

• 	 RS232/Printer Card .. . ........ 99,00 


• 	 Color Graphic Card with 
Printer Port ........... .. .... . 159.oo 

• 	 512K Memory Exp. Card ...... 119.00 

(&K) 

d 
• ~j"r D~c Dri~e ~able (34 pin-34 pin) . ...... ... 19.85 

• oppy rive a e . ......................... . 11.95 

• 9 Pin D Type to 25 Pin D Type for PCAT . . ...... 29.00 

• Printer Cable 25 Pin D Type to Centronics . . .. . . 19.00 

• RS232 to RS232 Cable .. ...... . .. . . ... ........ 19.00 


• AC Input/Output Power Cord ...... . ............ 3.oo 


Monochrome 

109.DO 
• 	 12". TTL Level 
• 1000/BOO Lines 
• 2000 (Characters) 

Get a Full Function 
PRINTER at 99.00 

{Listed 199. 00
) 

Comes • 25-36 pin cable adapter 
with: • 4 Batteries 

• l roll paper 

• 	Dot Ma!Iix Thermal Printer 
• 80 Standard Character/Line 
• 	40 cps (DC 6V) 50 cps (AC) 
• 	Battery Back·up 
• 55 db noise 
• 	Centronic Type Parallel Interlace 

Limited Stock On Hand! 

64K RAM (150 ns) . ... . . 800/ 9 pcs. 
Piggy back 128K RAM 

for PC/AT .. .. . . .. .. . 5350/9 pcs. 
256K RAM (150 ns) . . . . 4400/g pcs. 
8237A-S ........... ............ .....a»/eu. 

B284A . . ......................... .. l'"/eu. 

27?4 ... . .. . ........................3'"/ aa. 

TERMS: 
Minimum handling & shipping $6.00 

1. 	 Please call for actual charges. 
~~'"~~---..l.--------..'!'W'l"'P.!l'!!"lr-----W!'~~~----t 2. CA Res. add 6.5% tax 

SY." FLOPPY 3. A RMA NO. is required for return 
..,. merchandise, unauthorized return 

Teac/Panasonic Teac. Y2 Height .1.eac. Y2 Height goods will be refused. 
DS/DD 519.00 669.00 4. Restocking charge 15% 

95 00 (w/Ceblo (w/Ceblo 5. Prices subject lo change without notice 
" (Dri"" Only) Conlrollor) Con•rollor) 6. Not responsible for typos 

l nq~ lry 122 fo r End.,Users. Inquiry 123 for DEALERS ONLY. 	 AUGUST 1985 • B VT E 401 

http:l2Vl7.3A
http:5V/l9.8A


$91.00 
Single Board Computer 

·-~ 

Inquiry 340 

DATA ACQUISITION ro GO 
INTERFACE FOR ANY COMPUTER 

Connects via RS-232. Built-in BASIC. 
Stand alone capability. Expandable. 
Battery Option . Basic system: 16 ch. 
12 bit AID, 2 ch. DIA, 32 bit Digital 110. 
Expansion boards available. Direct 
Bus unils for many computers. 

SPECIALISTS IN PORTABLE APPLICATIONS 

(201) 299-1615 
P.O. Box 246, Morris Plains, NJ 07950 

ELEXOR 
Inquiry Il l 

Get the Proportional Printing 
Program which Reully Worksl 

Get type-set quality true proportional 
spaced printing from unmodified Word· 
Star end NBwWord documBnt Illes. 
PTopStar pr ints on ma•l daisy-whMI 
pri nler11 with ps lype-wheelo including 
Dioblo, Qume, NEC, 81'Qther, Juki, S-R, 
C.l loh end many others. 

PropStar la a stand-alone program, not 
a patch lo ycur w.p. program, it main· 
tai.ns correct letter spec lng, nev·Bt 
crowd• capitals (even on short lines}, 
give• higher quullty print then mod i
fied WordStor. PropStur suj>porto mo•l 
of the common WordSU.r end NewWord 
print enhancements. No installation 
patching required. For CP/M-80 ays
tom• on B" a nd 5-1/4" modle, also for 
MS-OOS •y•tems on 5-1/4" PC m .. dla. 
Only $ 49 .95, Vi&e & M/C o.k. Specify 
computer and prlnter. Dealers wantod. 

C CIVIL 
COMPUTING 
CORPORATION 

l I t I A"1C'.<1r<h Dt C!' Sultr ~ 

lJ~'\'rmott' Dltlorni~ l9 -1 ~S() 


Inquiry '.i 4 

DATA SWITCHES 
SttAlie computefs, prin11N11, 

..----~-,• 

c.;~2'0iio'""'=~J O.t1t'9 

.........~":1 :~~,:.~~i~ :;t~19!~°:~ 
hJ~:;~~:~:?~oner-York 
• llcOmJKJIQrs 

9u:sllle&IH, St:hools. H~$ 


WE Al.SO OFFER· 
Bufhtr1. Line 01lver1. 

MOdorn$.. P'rotoeol C:ofiverMrs. 
P1r1tlal - SoriDJ Can111eners. 
Cabli!'t, Cotnpul IHS, Pnn lcir1., 
Odle Drives. and mora 

AVTOMATIC • CARETAKER II idc!al 1<lf D bm.ineu o r 
~loW rea prl11 1eror modem amonglhnnyco~1or s. 
0pefhUon is fully 1utomatie wllh no sot,WOJro rC!qulrcd. 
Pard'll~I or Sl!:ril;;J "' cMru'(ll!s • $295- &ch11""°'' - $395 
M.At'IU.Al • HARDSWHCH ~ opern1ed will'! th~ Hip 0 1· Iii 
a:w1 lch. 2--2 11nd 2!.C mod!l s a low 11imuju.nl!t0u~ commun;.. 
btlon 
Sei11ll 1-2- $59 1· .. . $ gg 2':'.2 .. $109: 2''4 . $169 
v....11.. 1 :~. 199 1:• . 1159 n . 118.9 : , . s:no 
LEO M(! $pJkO protoc;;:l lOfl on HrilJ mQd(tJ1 odd $2'0. 
CODE .ACTIVATED - POR'TER c»Meel.S one comp1,1•er to 
mulllpln -poflp1Mih111S. A SOl•w..are l!Od'.O $elC!ci$ llN! p i:riphci,.,1 
PaJaUl!I or Sonal -4 r;h;anntll • $295 8 chan:ne Is - S395 
8tJ~fer option MK · $100 ?SGtc: - S2SCI 
lrEMO TE - TELEPATH C:OMl!<tt l'tltJll pit!- eompu•~rs IO 
mulllplei peorip1.orats. A M!! l~tor ;111c•ett Cornpu1or o r u~.rmi!lDI 
ct"u::ios~ up •o 4 pcflph rnb: onO d1~plo1Y1- bttSY 1:to1u:s. 
4:4 - $495 4·8 · $7'9'!i Ml°'-'0' • $39 
--~~ 9'«" '1!-.H.t..,.., e-/1&(,,-. ..,.___ 

ROSE EL.ECTR Ol'llCS (713) 240-7673 
P. 0 . l!IOX 742571 UC&. lftSA.AeC411ltf 

HOUSTON. T.I JJ~U o....att ll'lfQ).lit\ff lnYll.ed 
CALL (JS FOii .ALt YOUR l"TtRFACE "EEDS 

Inquiry 280 

LOW C OST UNXVRRSAL 
E(R)PROM PROOR AMMKR 

f-.o-:-1 

.-. 

• 	 Sl.8•f'OllTS : o:rao•t·q ~16 TilliU $4. 27 16 THRU 5' l2. 
27Cl6 TICllll 128. 68'7:SZ ~W 66 f l:Hl'f«HS) 52!13 
Tlllltl 33, 2tU& 'fHRU G4A. rNICl!M.) R741 TlllilU 4gi1 

I l!tl'J PlillSONM..ITY MODUU!'S , WlJOARU POWJUii SUl'PLY 
I ltS232C INTERr.t.a:, MOlifa)iQff I RTS. en. OT11 
1 MX"E:f'tS: ll:tniM'.>AHfl £.1"1ih' Wl111 Lid f. IH TIHG 
I MX:t:l'T'lii .A..':iCl l . IN1¥L, AND HQTOllOU. f'OtM\TS 
' USl!N ~lHt: tiPl.'f ~ IT'Oli' roM 110 Ot:8ll001~ 
t P"AST PltOOIWftl~ S:Ul'l"Otn'E() ; 276' UN:Ut:R 3 Mll\I . 
I lDll'/ lllGH &VTB PllOOR.rff1C MG fOk lfl llT 0.At"A f"A"'hl 
• ..m: , ".00:· CR Cltlf' t:~li IBE.PIQilS OfllLYJ 

1 L.IST' IN INTE L OR .HOroltOU HEX f'Or.tA.1' 

I \1£RfrY' PHlXil»l AND \'!Hin' fl u.Ml. it'OlfiAN.DS 


t MOO •OI : '1K FJIH(Alf:l:, f'Cll, Xl'Olt4EH', .ooc soo .oo 
I i.1og..o-~ 1 1409--0 1 )'UlJ. SE'f Of PAii'f1i. $200.0CI I 

' I40!Hl3 ! ,l....SDG!oU:P .om l"a$'11;1) IT $300. 00 
' !'1-09-- 11: BK FJFfolfAkJI. ra . ll'Or..R. ooc 11 25 . 00 
• Jil.09-12 ; 1409w l J • r-ut.t. :!'i£1' OF" j}AJm. 1250.00 
I l41l9- 13 t .t..'>S ..:MB~P JiHll T1!s.Tf.1Jo IDOT s~t$0. DO 
._ C'-HflJliilJ -C.ATt Ofll DIUY~ t"Olf HQS.'f PC'S 1'5.00 

D&C MICRO.SYs•rRMS 
G:f2:2 l'llJAYI! DJt, i!!i; iUf JOSS. CA. 9!ihID 

tiel . (4081~1!1?-?685, 1WIC 4995:J63 

I PC/XT USERS! 
I COGTREE Utilities by 

C09ita te ... . .. . .. ..... . s 129.95 
I LYNC by Norton·Ulmber • . • . S199.95 
I DATAFLEX by Darn Access . . . Varle5 
.I RM/COBOL by Ry<ml 

McFartand . •• ............ Varle5 

.I Unrverse by Omnitrend • .. . S 98.50 
I Blue Macl by Cogirnte . ... . s 599.00 
I CadPower + by Trile~ . .. . .. S995.00 
I Sohe~t Teac;hing Aids ..... . s 95.00 
I PnntSet by Co91rn te ....... s 79.95 
T Cog1TAPE by Cogitate ...... •CALUI 
I An11·Static Products . . . . . . . . • Varies 

I Unlnterruptible Power 
Backups . . . .. . . .. . ..... . . Varies 

I TeleV1deo Softw~re ...... .. . C.ALLlt 

m~f'm~ 
"'A Higher Form of Softwa r!"" 


24000 Telegraph Road 

Southfield, Ml 4S034 


!3131 l52·23451Ter~:. 366591 


VISNMASTERCARO ACCEPTED 
~aJet lnQulf•fS welcomed 

Inquiry 57 

FORTH 

ON THE STD·BUS 


as 
Low 
as 

s179 
TM FGfll!Card poclriclO> ,,.,. _..,. IQ dOY9IOQ foM COdil 
~ o lingia board. lndoding an-co:rd IJllPVOM progPD~ 
mlnig. ~lingoso dond ~ aomputw Of OJ on STO t>ui 
01\J. INs COIO is POff.OCI IOr QfOiocts l'\O\ leQJhe 0 ~ 
OOdlCCl<ld SOC• ..Wlo OOOwr.g 10< "*""'Vo"° llO O:qXI""°" 
Fofth piogtaru con 00 ONO!Od O ilOC9f 'dCI Cn1 01 ~ 
ea rrom yo.,r- PC'a. sc>rlOI ~. ~-*' OIJfonot ncll"l--~Me 
~ Cf EE..MONI. or.a o uto-e;,;ecuted QA. pow&N.11). 
TOOevollJtioo'lfttii~IOtOJ. OS $299. 0lM VOf 

•Ions c:I ltto coo """'bo r>u<c- b Hn each IQiv 01 
lhQ: fOttrl.lox " o oom~le STD bus. at.ttlNod sy$1 m n.. 

ctuang IM Fclt\COo(I. Ol$Jc CON-~. Di.. Oih<e[sl SID COid 
cage. eoonor on<t - ~ 


CAil TODA~ FOii COM'l.ITI lllfOllMAllOH 


Cfliru"@@ll~ ~'{]l!!l~l~litlll~:irnll.t ~1fi'lji)("~.:rttlk•m11 
9560 l!IOcl< Moun1<>n rtood. 5"" Ooego. CA nno 
,_Of1 M~OLA.ll ACllON CAU 

619-566-1892 

Inquiry 144 

2050 .. .. . I 625 
3550 .. . . . 990 
8850 .... . 1400 
2010/15/30 $ 625 
3510/15/30 $ 990 
8810/15/30 $1400 
Elf 360 ... $ 399 
Pinwriter P-2 $ 490 
(wflnterface & Tractor) 

Pinwriter P-3 $ 690 
(wllnterface & Tractor) 

Terms: PREPAID - FREE FREIGHT!! 

QUALITY PRINTERS 
8415 Cement City Rd. 
Brooklyn, Michigan 49230 
Phone: 517-592-3749 

Inquiry 259 

Oueio'M 68QQQ ~:::~~ent 
~ Tools 

68000188010 Assembler Package 
A!l~emblM, linker, objeol flbrarfan and axumstve lndelled 
lypese' manua.ls.. 

COnfOrms lo MoCorola B:trtiCllired H~t!:mblO!i. pt,.1l)llc,tlon 
MGtlKMAS· 4J. MActo.s. cross 10Jer111nov •nd aupatb road' 
mal), 31 Cl'llltilCEO:r $ynibOI$, 

Opllml>od lot Cl'JM-80. -86. -611K. MS.DOS, PCOOS •• S !l9S 

Porlabl•SOUrc•wtltt.,.,1 n ··c · . , •••••••• , •••• , •• Sl49' 

Complele 88000 Oevelopmenl Package 
lorMS·DOS 

Lank:e 68000 "C"' O>ml)il'Or ilnd 
Ouelo 68000 A!.:!llmbff!t Pactcage ••. . • •...••.• •. St095 

68200 A$9embter Package 

AHembler a:Bd l lnket l or Mos.1ak MK66200, 


Optltnl2:0d forCPIM'80, MS.OOS,PC-Oos ., , . ••• • • S 

For mete JnfOftn•Uon c:onta.ct Qu.lotoe. 
2.-16'4 33rd w. Surlo 1173 

P.j).trlc:k Adama. Se.all.le, WA 98199 
Pl'>Qno(20ll)285-= 

COD. Vis.a.. MaruorCa.ro te-Jeic II O\VX)910333817 1 

CPIM. TM ORI. MS-DOS T~ .Mrc:rosou. PCOOS TM IBM. 

Inquiry 271 

http:MaruorCa.ro
http:Se.all.le
http:c:onta.ct
http:manua.ls
http:M~OLA.ll
http:pow&N.11
http:it'OlfiAN.DS
http:lnYll.ed
http:M.At'IU.Al


6500 6500A14LIGD .U 14LllH ,41 llLIHD .H P111U1I Prl1t1r Car• ........ 49.95 

55DZ ........ . UO HOU .. ... . .. . UO 

14LID2 .Z4 14Ll13! .61 HLlm 1.4& 
74LIGI J• 14Ll121 .41 14LIHI .14 

IO·Col.Cini l1r A.,1111+... 149.95 
HLIH J• mlm .H 14llm UO 

5501 UO HZOA ......... UO 

5501i ....... .. uo mu ... ..... . uo 
 80-Cel. nrll ltr A'''' llt.. . 129.951507 ....... .. UO HUA ......... IG.IO 

HLIH J• HLI 131 .II HLIUD I .H 
14LI04 J3 14Ll1U .» mam .41 

1520 ...... . .. UG IU&A ......... lt.10 
 Dekay BO·Col1111 f1r llt.•... 69.95 
HLIH .Zl HIJIU .U HLlfH .H 5S2Z ....... .. uo 15511 ...... .. . 1uo 
 S1rt11 C1r• lm111..1uu..1. . . 69.95HI.HI JI HIJUI .U 14LIHO JI em .... .... . ua 6500 B

5545 ....... .. uo
74Ll11 J• 14Ll1U 1.15 741.UH JI Click C1l11dar cart .•...... 79.956551 uo 15021 ..... .. .. uo 
14Ll12 .u l41J141 1JI HLUH JI 
HLll1 .14 141J141 l .U HLlm JI 

C11H11 f111 .............. 38.95
6800l4L111 .U HLIUI .64 HLIHI 1.lG 
hw1r 11,,fJ ............. 69.95
14Ll14 .H 141J1H .64 HLIHI 3.41i 1 MHz 68800 

l41J1S .84 HLIU4 lJi 74LIU4 1.10 Joy1tfck . ..... . .. .... .... 29.95UGO .. . ...... UO 2 MHz: 
74Ll21 JI 74Ll1H JI 14LIH3 1..H 
HLIH J• 7•Ll1H JI HLIH2 1..21 em 1.to 111aa . .. .. .. . uo 
 J1y1tfck A•••l•r Appl• lie.• • • 14.95em ... .. ... . IUO14llZ2 .?4 HLIU7 J4 HLIHI IJG lllOZ ..... .. . 11.90nu ... .. .... 1uo RF M1dul1ltr . . . . . . . . . . .. . • 13.9514LIH .ti 74Ll1H J I ULU14 UG eam ......... uo 11101 ..... . .. 11.ta
HLSn .n 1411111 JI HLlm .41 Diak DrlYI Fill Hll1bt • •••. 169.95em .. ....... uo HIGH .. .. .. . 11.10
l4UIH .34 74Lllll .14 HLIHI .41 

UIO ......... tto 11110 ........ ua
mno .u 14Llll2 .., l4L1317 .44 Diak OrlYl\li H1l1•1 •• . .... 169.95HIO . .... . . .. UO HIZI ........ 5.10
14U32 .H 74LllU .14 74LIHI .44 
Hl1 .. ....... uo 
 CanlnHtr C1rd ...•........ 49.95
HI.Ill .U 14UllU JI HLlm !Ji 11140 .... ..... II.IDHll .. ....... lUO
14Ul37 .H 74LllH .u uum us lllU ........ IUD 
 A,,11 Pima. ........... . 5.95
HID ......... 11.lO 
HO .. .. ..... IUO 11150 .... .... uo ' 14LIU .H HLllll I.ID 14Ll377 1JI 

l 4L140 .Z4 74LI Ill 1.lO HL1311 1.U l&K Can ... . ............ 39.95
HU .. ... . .. . ZUO
14U4t .4t 1411111 1.70 HLIHI 1JO 68000HO ......... l.UO 
 IBK 8111 Burd .. . ... ... . . 13.95
l4Ll47 .14 HLlllG 1.11 14um 1Js 1117 ..... ... . IUD 111111-1 ••• •••. auol4Ll41 .14 llLllU .II 14LIHI .44 Exl11d•Ml1t. .......... •. 34.95
mo ......... uo HD47 ........ zua
l4Ll41 .74 14Ulll4 .54 HLIHI 1.15 
HU .. ....... UO HUI ........ ·1ua
14Ll61 .Z4 14LllH .U HI.UH 1.15 Pddl1 Ad1,,11 ... . . ..... . . 29.95mo ... ...... uo
l41J$4 .u 741.1191 t.10 HLllH 1.15 mu .. .... .. IUO
HH ......... lo.tO 
 KHfl Tm• Ped ........ ... 99.00
HUIH .U 74UllH UO 14LUH l.U llUI UOHll . ....... . uo
HUH 1.21 HUllG .11 uum uo M11lc T11ch P1d w/J1y16ck. • • 79.951110 ... . .. •.• I.ID um ... ... .. 11.uHIJJ3 .H 74Ll111 ... 14Ll447 .31 


141J74 .H 74Ll1H .71 14Ll411 I.to 
 ma ........ . zuo 11711 ..... . .. IUS 
 K1wtn1lc K1pnnl........ 219 .. 00 

HIJlS .H 14LllH .11 14LHt4 us 

141Jll .H 74Llll4 ... 74Lll41 t.11 
 A,.lt ~•v•••nl (Taiwan) • . 149.958000741.171 .41 74LI1H "' 14Lll45 t.Is 

ml .... . . ... IUD HH .......... UO 
HLIH .II 14LIIll .Tl 14Lllll I.II 
HUIU .H T4Ullll .11 HLIHI I .Ii 

IOU ......... UG 1.m .1. ... . .. . UO 
HlJll .H 74UUI .a1 Hum w IOU . . ... .... UD IHI ... ... .... 4.41 
HI.JIG .U 14LIHD .ti 14Lll74 IJO llHOIO . •.. . . IUG IHl· I ....... . UO
STATIC RAMS 111-m3 ...... zuo 1Zli7 ..... . .... l .10HUltl ... 741.1241 .II 141.ltH I.Iii 

IOIGA ......... UG IZIH ........ UO 
II? lhl ll011 .71 
DI Zll 14 41011 UD 74Llt2 .u 74Llut .H HLllH I .I i 

IOU ......... UO IHI . .. ...... . UO 
llZl-4 lhl 0011 Al 

741Jtl .54 l4Lll43 ... 141.1114 I.Ii 
IOHA-1 . ...... IIJO IHt-5 .. . .. .. . ua 

11?1-Z lhl Z5Dt1 Ill 
l4UIU .74 74Ll2U IJi 741.1111 I . Iii 

IOll . . . ...... ZUD IZl l. ..... .... IUG 
11 ZH14 45'11 UI 

HLlte .H mszu l.U HLllll t .H 
IOIH 1$ 1 1 • .. IZUI IZ72 .......... IUO
74Ll1G7 .31 74Ul241 .74 HLIHI J.H 

11 HIJ4 UDto UI IGIM lHld •. Ill.II H74 . . ... .. ... ZUO 
14 ll14 

l4Ll1GI .JI HLIUI .11 HLl7H rus 
IOll .. ... .. .. IUD IZll ..... .. ... ZUG1!011 -" 74Ul12 .H 741.120 .U llUH 1.4514-16 111 4 Ula I.ID IOH ......... HJO m1.. ........ . uo
14Ulll3 .31 74Llt&I .H IILIM 1.41IU·4 lll4 4511u l..tD me-5 ........ 7.H 
l4Llll4 .H HlJtH .H llLltl 1.41IWl lh4 IGllu UD IHZ . .... . . .. . UI
HLl122 .44 74UIU1 .it llUN 1.45 8100m-z 1• I I ZOiia I.ID ma .......... u1
l41J123 .11 74LIUI .H UIJU!I l.li11 llll !kt UI VIEWMAX·SOm1 ua IZl4 ... ...... . UDHUI 124 UI HLIHI UO HLIHH UO01 Ul1 1 ISD11 CIH UO 11u .... .... . ua IHI .......... I.Ali
111014.4 U1l uo.. us 

ISllU.•J U1I lDDn UI IUH ... ... .. 7.18 IZll ......... . UI 
 The right 80-column card for your me ......... ua IZH ...... . . .. IUD
IUH4•l Uil tllln UI Apple II+We will try to BEAT llH .. .. .. ... H.ID IHI .......... 4UO
14111 llll 15011 us 
•m1-ra Zlrl ZGDu Ut 1115-Z . .. ..... IUD Im . .... . .... IUDAll Competitor's Prices • Soft video switch 
11111-11 H1I lDDu UI 8200 8300•Zll l·lli Ziii 150.. l..H 

• BuilMn inverse video 11111-4 Zlrl ZGDa CIOI I.II CALL for Quote! 11u .......... ua 

IZDZ .. ... .. .. ZUO11111·3 lhl I Ha CIDI I.II HU .......... 1.10 
 • Shift key supportma .. ... .. .. IUD
11111-z lhl 11011 CIDI UI U17 .......... UO
ma ..... .. .. uo11111114 !hi ZDDu CIDI I.II • 2 year parts & labor warranty HH .... .. .... UOem ....... .. 1.75
111111.M Zhl l5G11 C•DI 1.41 DISC CONTROLLERS ma .......... uo


1111'1.M Ill I 11011 •CIDI Lii IZl4 ..... .. .. 3.71 
 1311 .......... uo
IHI ......... UO 1111 .... .... IUD
1111 ll 1 I lDGu ZUI IZll ... .. ... . 1.71 
lllUP.15 lhl 11111 Cl 01 !JI 1171 ........ IUD 
 Im ... . ..... UD11t1 ........ 11.10 
 8700lllUll·ll ll 1 I Illa CIOI UI 1211 ......... 1.71
1711 ....... .. zuo 
 110 ... ..... 11.10 1741 ........ . zuo
lltUll·lf ll 1 I lllu CIOI llH IZH ... . ..... 3.451111 .... .. .. zuo 1741 ... . ..... IUGun .. .. .... IUD IHJ ... .. ... . 12.10ITH . .. ..... 2UO 1741 . . .. ..... HJO111111 ... . .. zuo mM .... . .. . IUO 1111 .... .. .. zuaDYNAMIC RAMS ma .. .. .. ... zuoem ......... us
IUIH .. .... tUOZlO ........ 1.10
!4911 I~ l I IHH I ,4$ IZU ...... .. . Ui
2111 .. ...... IUG 1'1410 ...... uo 800001M11 1111 no.. 1.u mo ........ . uD
zm ........ 11.10 mm ...... 11.10
llHI II 1 I JDDH I .H IHI . ........ UO IOlll-t ... .. .. llJO 

AIOI II r I lDOU ,It ttm ......... 4.o 11111 ...... .. llJG
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11·11 IH 1 I IOIQ .7' 
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__ 

SPECIAL DISKETTE OFFER 
verbatim Datallfe olsl<S have 6data· 
shleldlng improvements for greater 
disk durability and longer data life. 
PLUS! If you call , write, or utlllze 
reader service In response to th is 
ad-we'll send you our fuu-range
catalog of computer supplies with 
special Offers good for further sav· 
lngs on verbatim diskettes and 
many other Quality products. 

Call or writ• for our dlecount catalog. 

LYBEN COMPUTIR SYSTEMS 
1250-E Rankin or.. Trov. Ml 48083 


Pnone: 13131 589·3440 

DATii.LiFE • THE NAME IS THE PROMISE 


THE WARRANTY IS THE PROOF 


Inquiry 185 

IBM Enhancements 
Monochrome/Graphic/Printer Card $169.00 
lruns lotus 1-2-3. 64K. 720 x 3481 
384K MultJ.Function Catd $139.00 
lf'arBllel/Serial/G ame/C lock/Calendarl384KI 
Floppy Duk Controller Card lw/cableJ$6.9.00 
384K RAM Card !wl64KI $99.00 

SwltcliJng Power Supplies 
192.5 w for IBM AT . 

.. ... .... . .. . Call 

130 w for PC/XT ... 

.. . . . . . .. .. $109.00 

Internal replacement, 
4 drive connectors, 
ETRI, fan 
12V/4.5A 5V/15A 
110V/220V 
Case for AT ....Call 
Case for PC/XT lfliplop or Slidel .••.• $64.00 
Game Card 12 Joystick Portsl . . ... . .$39.00 
5151 Compatible Keyboard .. . ...$139.00 

DlstributorsJDe1Jers/OEM Inquiries Invited 

Call 408-249-4512 Telex 172412 


Supreme Company 

110.1 S.. WU.ohortor Blod., Fl66 

San Jo.... CA 9Sl2B 

Inquiry 314 

DOS UTILITIES 

Attnb• - set/reset file attribules 
Crypt • file encryptJon 
DSort • sort direcwry liles 
Find" - find strings In files 
Log • log computer usage lor IRS 
MoYe" - rename across directories 
Tree · disk/rile us.age sta!Ostk:s 

• supports DOS wlldcards 

SEE - Full screen edilor: 
S1Jpporlli optional microsort mouse; 
block f>lck, put . cut, pa~e; search 
1000 wps; single & global replace; 
mu !Opie wrndows & flies; cen1er, 
lustily; spell check, correct 300 wps 
from supplied + user dicllonary: 
32000 fines/file. 32000 Cha1$11ine; 

IMtruction couru Included. 

$49 for all 8 programs 
$79 unprolected 


Visa/MC - CA add 6% sales tax 


California Sclentlflc Software 
25642 Hazelnut, El Toio. CA 92630 

(714) 581.7654 

Inquiry 49 

Saveon • 
top quality 

3M Diskettes 

5%" 


5%" 

SOU ) u BOXES OF tE.t.I O.Ni,, f 

31'1" 3M dlsketles are also availa ble 

tremendous se lection ol s.oftware 
books , accessories and supplies 

O>TO 50" OH I 

- Sof•~~11/o,.t8irfPC 
dO.ue 111 J 4_9 Mull lmate 2H 
Ft'am:wwork :J4.9' S1ml)h1;my • , 42111 
Home Acct Pl.us 8.s Word...,, 2000 ~zt'I 

• wlUHrelllle . 169 Word1t11.rPfQPH .2!5t 
•ff« IOfl•"'1lfl -,,-M,.11._l IWCltlllJI •O-Mol.1LC4U fem ..,, ,,.ALUldU"........ lllll;l 


11111..i.-~ . .... ~,..u.oo.c.~--~ ad.,'"' ..t.1.;;-. 
lhlil:H Hilf.,.;i .. d<t"ttf • ll,_l ftlllllt.._ Wiit.io 11111 - " M U \ 1...... 

ABC data products 
fl. o. aor. ••7201lo•N DllGO, CAUf!.Oblil f2'1 ,, 

6J9-2H·541Jll ~ 800.85"- J555 

Inquiry 7 

FOR THE BEST OF US .. . P.!'!"llo 
THE CYPHER'" 11 " 

A COMPLETE 68000 & ZBOA 
SINGLE BOARD COMPUTER SYSTEM 
WITH ULT RA·HIGH·RES GRAPHICS!! 

.. • L I 

'"' H L'...,_ 	 llU 

lllNI •.... "' . ' ~ -
I -- •' . .. ' r ' I . , 11='"' 

L • • • ... 
~.~ ...' rr 1 • _ . ,.,·' "~ 

[ . rH 

l ~~" ~I 1 • " • I I 

·t ,,, r .. .- · • ,. ''' 

lnqu1ry 219 

PC EXPANSIONS 
AST SixPa kPluS 1641<) ............ S2S9 

S,.PakPlos !384 1<) . .. ..••• ...• •. $309 
M egaPlus (64k).... . ...... ... . .. $269 
Ad•antage ( 1281<) ...... .... , .••. $ 4 19 
Acl•antage (I.SM)............... $679 
1/0 Pl us ... .... ............... $129 
PCne1 • starter kit . . .. . .. • . .. . S809 

Qu adboard (64k)...•. .. ....•.. . .. S24S 
Ouadboard (3841<) . ........ . .... $319 
Ouadmeg·AT (\281<) ...... .. . . .. 5319 
Ouadmeg·AT (2M) .. . ...... . .... $669 
OuadPOll·AT. .... ...... .... .. . . $105 

HERCULES graphics board .•.••. $319 
Color Card w llh PP . ............ st 59 

HAYES Mo-dems: 2400 ........... Scall 
Smarlmodem 1200...... ...... . $409 
Smarlmodem 12006 •.. .. •••... $379 

Set of9 chlps(64k) ................ S10 
256k ch ips {each! ........ . ... .. $5 
8087 chip ....... . . . . ............. S1t9 
Maynard Disk Controller .....• , .. S 100 

Sandslar Senes. ....... ••..•.• Sca li 
Internal Hard D isks l rom .... • S679 
M aynS1ream 1ape backuplrom ... S979 

Oumo 142A. ...... . ..... . . $129 
Teac FDSSB .. .. .. • • • .. ...... S129 
Tandon TIY1t00·2 . . . ............. $ 129 
CDC 9409.... .. .. . . .. ........ S129 
Verbatim Dalahle disks ( t 01 . . . S25 

VLM Computer Electronics 
10 Park Plac e • Morristown . NJ 07960 

j201 1267·3268 Visa. MC. Check or COD. 

SIBEC51 

8051/52 DEVELOPMENT BOARD 
8051-Based Single-Boasd Computer with 
Monttor/Oebugger 

14 ~in~de 
sockets; monilor will 
progJam EEPROMS. 
•Perfect for System 
Development and 
Educational Applicatic111s 

•• $335 
Binary Technology 

Inquiry 35 

Z-Shell 
Un ix-like commands 


Amazing ease of use! 


Ever forgel what you are doing? 
Z-Shell edils and re-runs previ· 
ous DOS commands . Z-Shell's 
aliases make : 

asm pl : li nk pl : 
erase pl .sym 

Just "assembte··-no clumsy 
batch files. Run many com 
mands on one line' Will run 
with SideKick : works on clones . 
Detailed 40-page manual. Only 
$ 79 .50! 

Workman & Associates 
112 Marlon A•enue. Pasadena. CA 91 106 


(8 181 796· 4401 

Please re<iues1our new catalog. 


Inquiry 341 

PRINTER BUFFER 
A 64K PRINTER BUFFER 

AND IBM PRINTER PORT 


ALL ON ONE CARO 

• FULLY COMPATIBLE IBM 


PRI NTER PORT 

• 	 FITS THE LONG OR SHORT 


SLOT IN A PC OR XT 

• 	 LPT2 OR lPT3 SELECTABLE 
• 	 1 YEAR LIM ITED WARRANTY 

ONLY 5229.00 EACH 

~ Ditron 
'"" CORPORATION 4026 W ST JOHN 

GLENDALE. /\Z a5308 
16021 938·3165 

COD, MASTERCARD AND 

VISA ACCEPTED 


18M PC. XT o Trod mor ol IOM Coop 

Inquiry J74 

http:12V/4.5A
http:lw/cableJ$6.9.00


SPECIAL 

64K DRAM 

.45 
FULLY FUNCTIONAL 

WITH SLIGHTLY 
SHORTER LEADS 
200ns or FASTER 

MfCROPROCESSORS 

3.00 8039 2.00 
5.00 IOIOA .75 

ll.00 IOl5 2.00 
ll.00 lot& 4.00 
7.50 IOl&-2 5.00

1s.oo aoaa 7.50 
5.00 ll300 6.00 
2.00 1741.A 10.00 

ADC/DAC 
3.50 

· 1.50 
8.00 

CONTROLLERS/UARTS 

5.25 2661 4.00 
6.50 5027 3.00 

10.00 5037 5.00 
5.00 7201 4.50 

10.00 765 4.00 
10.00 COMall' 5.00 
4.00 3250 4.00 

SOUND CHIPS 
2.00 
2.00 
2.00 

82XX PERIPHERALS 

14.00 1259 2,00 
1.00 azn 4.oo 
1.00 1273 10.00 
3.00 1274 9.00 
3.00 1275 9.00 
l .00 8276 15.00 
2. 50 8Z79 3.50 
l.50 8281 7.50 
2.00 1213 5.50 
2.00 1214 2.00 
4.00 1211 4.00 
2.00 1211 20.00 
2.00 8292 21.00 

TMS 9900 SERIES 
1.50 

20.00 

2114-300ns .50 
FDC1793 5.00 
74LS322 .50 
6116.. 120ns 1.75 
8080A .75 
ZSOASIO/O 3.75 

DYNAMIC RAMS STATIC RAMS 74 SERIES 
4164-120ns 1.75 6264-150ns 6.00 74U .25 7..W .35
4164-150ns .95 6116-150ns 1.25 741XX .35 74Slll .45 
4164·200n1 .85 6116-200ns .90 742XX .5Q 74S2Xl .60 

7430 .50 74Slll .604164-250ns .65 6116-250nl .65 
4416-150ns 1.50 1420.55ns 2.00 74UXX .25 74.ALSX.X .35 
4116-lSOns .75 2147,2148,2149 2.00 74LS1U .35 74ALSUX .45 
4116-200ns .35 2114-300n1 .50 	 74LS2XJI .50 74Al.S2XJI .60 

74l.S3XX .50 74Al.S3U .60 4116-250n1 .25 2114..fASTER .80 

74FXX .35 
74FlU .4!11-800-245-2235 

EPROMS 

27128-250ns 
27128-350ns 
27128~450ns 

2764, 2732, 2716 

5.00 
4.00 
3.00 

250ns 3.50 
300ns 3.00 
350ns 2.75 
450ns 2.25 
650ns 1.75 

1702 1.50 
2708 2.00 
68766 6.00 
68708 4.00 

CMOS version at double 
the above prices 
25 Series EPROMS are 
the same price as 27 
Series EPROMS 

. 
5.00 ANY lOK LOGIC 

9980 10.00 . ANYECL RAM 
AU OTHER 99XX SERIES 3.00 ANY lOOK LOGIC 

74F2XX .60 
74F3XX .60 

ZBO SERIES CMOS 
2.5 MHZ A.NY 4000 SERIES .25

CPU, CTC. PIO 1.00 ANY 4500 SERIES .SO
OMA. DART, SIO 3.00 

4.0 MHZ (A) 6500/6800 SERIES 
CPU, CTC, PIO 2.00 
OMA. DART, SIO 4.50 ANY 65XX 2.00 

6.0 MHZ (8) ANY 65XXA 2.50CPU. CTC, PIO 3.00 
OMA, DART, SIO 9.00 ANY 65XXB 3.00 
I MISCELLANEOUS ANY 68XX 2.00 

ANY 68AXX 2.500026 1.50 
1418 .50 ANY 688XX 3.001489 .50 
3232 1.00 6810 .75 
3242 4.00 
3470 1.50 
3486 1.00 OUR POLICY 
3417 1.50 

Dlllwfy. Orclm normally ~ wilhlr1WW 1.00 
1 btnirlnSdll'yl. M!J'3 lat UPS ~51MC4024 2.00 &unoer. Adlj 14 lot UPS bU! fllilt 21 &MC4044 2.00 i.nclr<; for NCtl ~ • pcxn:I ~ 

555 .35 SI . ANoN ~ IClcl 6'!1. sales IA 
75XXX .50 ~~ MC. cWWrJ ctlfd<. «I"• 
8131 2.25 ~ ctiedt. morwy ~ P"""1il dRdt 
8136 4.00 ~ fAllDw JO ~ lot ~ 

01edt$ IO ~-~ No :iurthir51' Of1 atdil: 
Giid OldM. eoos W!tcDnr w.n aisn «<

8303 3.00 
8304 1.75 

llriftl med<. CWWn - "' onarwy Olde<.aaxx .so Add ll coo~ Charge.
BTU .50 

l'rldr,..: l'liCft ~ 10 CNl1ge wlhOul9602 .75 ~~--IO-Otllland.
96LS02 1.50 We- h rlct'llO hi~ 
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---Incredible value! 

Nashua™ 

Diskettes 


LIFETIME WARRANTY! 

gzc ea. s101ea. sv.· ssDo 
Oty. 50 sv.· OSDD Oty. 50 

lht!se a1e POl~ ·ll.'looeo 01sket1es p;ickagoo with Tyvek sl•e11es. 
remlorced hubs. user 1denti1ication liibels ilnd wn!C·pra1ec1lilbs 

N'l\SHUA Corporation lS a~all ·b~ l1on Oollar corpo1a11on and a 
recognized le•der mmagnetic medJa. 

SOFT SECTOR ONLl'I Sold In m11ltt.ples of ~O ooly' 
FOR ORDERS ONLY: INFORMATION a 
1-800-621-6827 INQUIRIE.S: 

(In lll1oois: l-312-2SE"7140) 1-312-256-7140 

HOURS: 8AM-5PM Ceillnl Time, Monday·frlday 


WE Will BEAT ANY NA~IONALLY ADVERTISED PRICE 

OH TtlE SAME PRODUCTS AND OUANTITIESI 


DISK WORLD!, Inc. 
629 Gleen Bay Road • Wilmette, Illinois 60091 

DISK NASHUA 
Autho~red Dlatrlbu!or MAGNETIC

WORLD! MEDIA 

AIHANA 
DISKETTES 


The great unknown! 


You 've used these diskettes hun dreds or 
times... as copy-protected originals on some of 
the most popular sortware packages. They're 
packed in poly-bags or 25 with Tyvek sleeves. 
reinforced hubs. user identit icatton labels and 
write-protect tabs. 

LIFETIME WARRANTY! 
SOFT SECTOR ONLY! Sold in multiples 

of 50 only. 
FOR OAOEAS ONLY; INFORMATION & 
1·800·621·6827 INQUIRIES: 

!In lll1001s; 1·312-25&-7140) 1-312-256-7140 

HOURS: llAM·SPM CentralTime. Monday·fnday 


we Will BEATANY NATIONALLY ADVERTISEDPRI CE 

ON THE SAME PRODUCTS AHO QUANTITIESr 


DISK WORLD!, Inc. 

629 Green Say Road • W11mo1111, llllnols 60091 


DISK ATHANA 
Authorized Dla!rtbutor MAGNETIC

WORLD! MEDIA 

DISKETTE 

STORAGE CASES 


AMARAY MEDIA-MATE 50: A REVOLUTION 
IN DISKETTE STORAGE 

E .ery once In awhile. som~ne ta es 1.hc 
.. simple alld makes 11 eieoanll This u111t holds 

· 50 511" dis~e11es , has grooves ror easy 
,. 	 s1;ick ng. mside nipples to eep d1skenes 

hom slipping ondsever>' other leatures. we 
Ii e1l1 $9 69 •S2.00 

• • • . Shpoq 

DISKETTE 70 STORAGE: STILL A GREAT BUY. 
0•$t·lree stOtag• for 70 511" dlskett8'l. 

,. drvrd1:1. s included An e.cellent •a!ue._.-§ 	 ·~DISK CADDIES $11.68 
The Ortgmal lliP·IJll holder IOI 10 S • 

01skeltes. BtiQe 111 grey only $1.65 "" 
' 20¢$np>g

FOR ORDERS ONLY: INFORMATION & 
1·800·621-6827 INQUIRIES: 

(In lllinms. 1·312·256-7140) 1-312-256· 7140 
HOURS:8AM·5PMCentral Time, Monday·fllday 

WE WILL BEAT ANY NATIONALLY ADVERTISED PRICE 
ON THE SAMEPROOUCTSANO QUANTITIES! 

DISK WORLD!, Inc. 
629 Green Bay Road • W~mene, IHinois 60(191 

DISK Th6val~eloaderln 
Compul0r1uppllH 
And 11cce1soriea . WORLD'. 

FANTASTIC LOW PRICES ON 

BASF 

"°' · ~., ,.. QUALIMETRIC ·- ~... , 

DISKETTES! 
LIFETIME WARRANTY! 

.. 	 s•.11.·S131 @a 
• I OSOO 01y. 20 

5 I."SS00-96Tfll - $U6 !!<! 51 • DSDD·96TPI - $1.75 ea 

PACKED IN CARDBOARD CASES I 


BASF OUALIMETRIC OlSKETfES ha.e a LIFETIME W~R· 

RAllTY with Tyvek sleeves. reinlorcro h•bs, us" 1den11t1catlon 


la~~~n~eC1f~~~~l~1 ·a.~I IMUM OROER· 2001SK£HES 

BASF 3.S-MICR(HLOPPIES BASf 5 ' "HIGH DENSITY 


FOR IBMPC-AT 

SSSOD-135 Tfll - SZ.34 ea. DSOO-HD - $3.14 ea. 


FOR ORDERS ONLY: INFORMATION & 

1·800·621-6827 tNQUlR IES: 


(In ltlmols;1·312-256·7140) 1·312-256-7140 

HOURS· 8AM·5PMCentral Time, Mooday·Fnday 


we Will BEAT ANY NATIONALLY ADVERTISED PRICE 

OH THE SAME PRODUCTS AND OUANTITIESI 


DISK Authorized RooQllor 
lntormal1on ?rocessmg '; BASF

WORLD! Media 

DISK WORLD! 

Ordering & Shipping 


Instructions 

Shipp ng: S • & 3.5" DISKITTES- Add UOO per eacil 100 or 
lewet diskettes. Ollltt Items: Ad~ shipping Cllarges as shown 111 
addition lo 01her shlpp~ charges. Payment VISA and M...STER
CilRO aa;epted. COD Or.iers:hid ildd1l10ll'I SJ.DO Speaal Han
dling ellarge. APO . FPO . AK. HI &PR Orders: Include sh1pptng 
cilarg~s as shown aBd ilddltiollal 5\ of total oroei amount to 
COl't!I PAL and insurance. lu•s: llh1111is resldenls only, add 7\ 
sales tax 

Prices s•blecl to change w11hoot notice 

lltis ad S•Percedes all other ad$. 


Not ruponslble for typograplunl erro1s 

MINIMLM TOTALORDE.R: $35.00 


FOR ORDERS ONLY: INFORMATION & 
1·800-621-6827 lNOU IRIES: 

(In rllino1s: 1·312·25&·7140) 1-312-256-7140 
HOURS : 81\M-SPM C•ntra1 Tune 


Monday-frlday 

WE WILL BEAT AN~ NATIO NALLY ADVERTISEDPRICE 


ON THE SAME PRODUCTS AHO DUAHTITIESI 

DISK WORLD!, Inc. 

&29 Green Bay Road • Wilmette. Illinois 60091 

DISK 

WORLD! 


PRINTER 
RIBBONS: 

at 
extraordinary

prices! 
Brand new ribbons, miil\IJ1attu•ed 10 Original EQ<l'pme11t 

Manurai:turen spec1hca11Gns. In housings. (Not re·1nked or 
spools only.I 

LIFETIME WARRANTY I 

Epson MX-70/80 . . $3.58 ea. 25¢ Shpng. 
El)Son MX-100 .. . . $4.95 ea.+ 25¢ Shpng. 
Okidala Micro83 .. $1.48 ea. + 25¢ Shpng. 
Okidala Micro84 .. $3.66 ea. + 25¢ Shpng. 

FOR ORDERS ONLY; INFORMATION & 
1·800·621·6827 INQUIRIES: 

fin llllnolS: 1 -312-256-71~0) 1·312· 256-7140 
HOURS: 81<M -5PM Cen!Jal Time. Monday·ftlday 


WE WIL.L BEAT ANY N~TIDNAllY ADVERTISED PRICE 

0 N THE SAME PRO DUCTS AND DUANTITIESI 


DISK WORLD!, Inc. 
6.29 Green Bay Roacl • Wilmene. lllinols &0091 

DISK 

WORLD! 


~~:~ . No~. lhe lowest
prices ever on 

· 3MScotch® 
•· / DISKETTES 

. ·-!..._ _ LIFETIME WARRANTY! 

The best deaf 

on 3M diskettes 


you've ever seen! 


FREE! 

FLIP N' FILE 15 

with every order 


for 5.25" SSDD and DSDD. 


$1.42 ea. - 5.25" SSDD wilh FREE Fhp n' File 15 
5.25"DSDD Wilh fREE Flip n' Fi le 15 - $1.74 ea. . 
1000/o LIFETIME WARRANTY 

This is aSuper Special promotion. It 
was supposed to end around the end of 
May. 

But we decided to buy more than 
1,000,000 3M diskettes packed in the 
FREE Flip n' File 15's.. .and give you 
the benefits of this terrlfic value. 

One word of warning: this offer is 
limited only to supplies on hand. Once 
these supplies are used up, the prices 
stay the same .. . but there's no free 
Flip n' File. 

The last time we ran an otter like 
this, everything was sold out in about 
six weeks. 

So don't wait. Order now. 

Other 3M diskettes: 
(F lip n' File offer does not app ly.) 

5.25" SSDD·96TPI . ...... $2.06 ea. 
5.25" DSDD·96TPI .... . .. $2.57 ea. 
5.25'' OSDD·HD for 

IBM PC/AT .. . ... . .. $3.93 ea. 

3.50" SSDD-135TPI lor 

Apple Mac . . . . . . . . S2.86 ea. 

DATA CARTRIDGES 
100% certilied 3M data car tridges. 

DC-1000 ..... .. ....... S13.90 ea. 

DC-300XLP .. . . . . .. . . .. $19.83 ea. 
DC·600A .. . .. .... .. .. . S22.13 ea. 


Sold in cases of 10 only. 
Add $5.00 shipping per 10. 

406 BYTE • AUGUST 1985 	 Inquiry 1 0~ 



Please call w/youtSystem Requitemenb so that we may 
11uore lhe conliguraliOn that besl fib yout needs. 
CROMEMCO 10MHl 68000 UNIX~ Sy$lems 
CS· 11JOH5CX20E 2Mb ECC RAM SOIAb H.D . $13.,1411 
INTERCONTINENTAL MICRO SYSTEMS 12 Unr HI
Speed 16 811 Sys tem. Includes !Mb Aulomati c Cache 
Bullet. Dual a· Floppies, 25Mb Fixed and 25Mb 
Remo.able Hatd Dl.sk (Complele Beck-Up in S·Min .) 
2S6K Ram Per User. Tutbodos t.41 , NewWord Word 
Processor. w/ Spell C~eck & Metge Prinl $750/Mo. 
MORROW MOO. MD770 & HR15-ICL Printer $1 ,595 
MORROW MDII , MD770 & HRl5-ICL Printer $2,295 
MORROW PIVOT I & 11 11 .5 Lb P0ttable w/ 4 HR Battery 
IBM Compatablllty. E.xp81lsion Copability, SIW & M0te 
C11 For Our Dull Otl•e Lumlcon Sc·reen Specl.e! 
MOTOROLA 16 Uset MEGAFRAME wi th ParnUel 
Procening. UNIX System 5 & VAX 750 Power CALL 
ST-100 PC/ICT COMPA T. w/Oual 5%" ORVS., PARA. & 
SERIAL PORTS, 6 SLOTS, MONO. or RGB Video CTRL. 
256K RAM MS-DOS 2. 1 $1 ,095 w/ 10Mb H.D. $1 ,595 
VIASYN 8161286 wl 40Mb & Tape h,095 
VIASYN 816/ C -H40 wJ SY.. X 8" fLPY'S $6,795 
VIASYN 816/10 -H40 w/ Two 5y," FLPY'S $5,395 
CALL FOR OTHER SYSTEM CONFIGURA TIONS 
ZENITH 150-PC COMPATIBLE SEE PAGE 50 

S-100 Bus Boards 

rln'EORAND~I00-7' Srots and 2 x e· Drives S47S 
JMR IH5 5•1, · H.O. Cabinet $189 
MPS 5500 51'-' ' H .D. & FLPY OR TAPE $209 
MICROWARE 511001 Dual Hor. l'1 HI . 5\1'' FLPY $75 
PARA DYNAMICS 3820S PRONTO $1 ,150 

Floppy Disk Drives 
MITSUBISHI 2894 STDJ2896 l'1 HT. 8" $3951$369 
MITSUBISHI 4853 HALF HT. 5'/." 96TPI DSOO S139 
TANDON 100·2A IBM·PC Compallble $109 
TEAC FD558 & MITSUBISHI 4851 5y,• \'>HT. $9S 

Hard Disk Subsystems 
PC-INSIDER/PC-OUTSIDER H.D. SERIES FOR IBM 10 
to 116Mb Formatted w/ Controlle r & AU Cables, 
Hardware & PIS or PC Style Cabinel lrom $559 
WANTEK 60Mb \'1 HT. S/feaming Tape for PC $1.200 
CALL For DLR &/or QTY. PRICES on HARD DISKS: 

MITSUBISHI Mq;40r ~ 
MICROl'OUS OURmum Amcodyne 

~MOO BUS SUBSYS TEMS Svpp0tUng Turbodos. 
Concur. Dos. CP/ M 80 & 816 Oper~1in9 SyslemsCALL 

TAPE BACK·UP 10Mb SY." ·~ HT $539 

PC-Multifunction Boards 
Wo HaY!l a Good Selectlonof Multilunc:llon and Memory 
Boards ror PC, XT. AT. JR. AT & T. and PC Portables 
STD SIG BYTE 384K $210 
STB GRANDE 8YTEIPC-AT2.5Mb $789 
STB RIO GRANDE/ PC-AT l .5Mb, 2 S. P. & G $659 
STB RIO PL US II/PC & X T 3841( $21111 
TECMAR CAPTAIN 384K w/Treasvre Chesl $220 
TECMA.R JR. CAPTAIN 128K w/Tre..llre Chest S28t 
TECMAR EXPANSION CHASSIS WlUi 8 SlolS "75 
TECMAR MAESTRO 2.5Mb $e95 
TECMAR WAVE 256K Fils XT Short Slol $109 

ADVANCED DIGITAL PC·SLAVE W/256K. 8 MHz 8088 
CPU, 2 S Ports, RTNX SIW-For Muttl·U""r PC $5115 
ALLOY PC·SL.AVE/ 16 256K to 768K RAM CALL 

PC-Video/Graphics Boards 
STB GRAPHICS PLUS 11 wilh Para!. PRT Port $2o&O 
STB MONO PLUS 11 with Para!. PRT. Porl $155 
STB CHAUFFER No Drivers Needed $255 
TECMAR GRAPHICS MASTER 16 Co lor Hi-Res $439 
TECMAR GRAPHICS TENDER RGBIPRT. PORT $1119 

Graphics And CAD 
PFS Graph CALL 
VECTRl.X Graphics Systoms Utilize 9 Bir Planes and 
hove 384K RAM lo Operale lndependenUy or Ho!JtV ldeo 
Coniroller and RAM Memory 
VECTAIX VX384A Stand Alone RS232 Co-pfoc . CAU 
VECTRIX V1Ct301 13" RGB Analog Monilor CALL 
VECTRIX VICl!lOt 19" RGB Analog Monllor CALL 
VECTRIX VIC/ PCB 512 Col.IPall. ol 16,800.000 CALL 
VECTRIX VICTB 11 " X11 " Gtaphlcs Tablel CALL 

PC-Scientific/Industrial Boards 
TECMAFI BASE BOARD 96 DlgltBl 110 Lines S219 
TECMAFI DA 010 D to A Up to 24 Devices $249 
TECMAR IEEE-488 Board $.249 
TECMAFI LABMASTER wf TM40 PGL Oplion $llll5 

Monitors & Terminals 

BROTHER HR· IO 12CPS Dalsywl TRAC.• S&P $2'65 
BROTHER HR· 15 -ICL 17CPS Daisywheel S or P $359 
BROTHER HR.JS 36 CPS Dalsywhool S 0< P $699 
BROTHER MI009 50 CPS Doi Matrix 6.6 Lbs. $189 
CITlZEN MSP-25 200/50 CPS 15" ULTRA QUIET S599 
EPSON LIC80, RXIOO• . FIC80• , FXIOO. , L01500 CALL 
HOUSTON INST. PLOTTERS & DIGITIZERS CALL 
OKIDATA Naw 182 Oulot 120 CPS & 60 CPS CALL 

Network! ng & Switch Boxes 
GIL TRON IX MANUAL AND AUTOMA TIC SWITCHING 
UNITS to Fil aQ ol Your SHARED Printer. Termlnal, 
Modem. and Other Periphe ral Needs. Ffom $79 
INTERCONT. MICRO LAN-PCILANS-100 $469{$351 

Printer Buffers 
JOHNATHON FREEMAN UPB 64K FORMERLYTTX in 
and/or Ou t Serial and/or Parallel $1111 
PRACTICAL Pf:RIPH. MICROBUFFER 64K CALL 

Modems 
HAYES SMART MODEM 1200. RS· 232 $449 
HAYES SMART MOD!;M 2400 Uni•e<sal $669 
PRENTICE POPCOM w/ PFS Acee$$ C150/ X150 $315 
PROMETHEUS PROMODEM 1200 Hoyes Compatible 
w/ Buill-l n PWR Suppty·RS232 Sland Alone Unit $289 
OPTIONS FOR PROMODEM 1200 ARE: 
OPTION: PROCESSOR/64K MEMORY $751$35 
OPTION: ALPHANUMERIC DISPLAY $711 
PROMETHEUS 1200A Apple II . II•, lie Cini $295 
PROMETHEUS 1200 B/PC wl PROCOM S/ W $265 
PROMETHEUS 12'00M MAC-PAC wf Softwa•e $3211 
U.S. ROBOTICS COURIER 2400 Baud $499 
U.S. ROBOTICS S-100 BOARD 300/1200 $2115 
U.S. ROBOTICS PC MODEM wfTelpac Software $249 
U.S. ROBOTICS PC -MODEM With Clock-Cal/Battery , 
Printer Port, 2S8K & Telpac $459 

We have Access to al l Well Known Brands - ORDER 
CORRECTLY - SOFTWARE IS NOT RETURNABLE! 

Accounting 
CORE SOFTWARE'S FASTRAK: A DATA FLEX 
Appl ic:alion lo• all Your Accoonling Needs Supporting 
A ll Nelworks & Operating Systems CALL 

Spreadsheets & Integrated Pkgs. 
ASHTON·TATE Ftamework CALL 
LOTUS l-2-3JSYMPHONY s21191$4211 
MOBS Knowledgaman $319 
PFS Plan CALL 
SORCIM Suparcalc.J Bettnr Than t ·2·3l lll $209 

Operating Systems & Utilities 
BORLAND SideKick Windows & Ca lculator CALL 
COMPUPRO/VIA.SVN CPM al Atlo.0.ble Prtc.1 
CROMEMCO COMPLETE LINE GOOD ECONOMIES 
OIGITAL RESEARCH Complete lin.e up lo 35'1> OH 

Language And Tools 
BO SOFTWARE "C" Compiler 8 '" SS SD 8 BIT $95 
COMPUTER INNOVATIONS C-8/l "C " Compiler $2:99 
COMPUVIEW VEDIT/ VEDIT·PLUS $115/$1611 
DIGITAL RESEARCH Most Ptoducls In S1ock CALL 
LAlTICE "C " Compffar(Asl< About Oplions) $2:1111 
MICROSOFT Complele Lino CALL 

Data Base Managers 
ASHTON: TATE dBASE 11 & I/I BESJ PRICE 
DATAR.D l;ILEIRECQRD Locking Multl-tJHI' Or.LL 
PFS FILE/REPORT CAl!L. 

M'tCftOFT ~BS fJff&AND Miff PLUS 
llllCflOllUf CRpsS TALK XVI 

A.

wont Proce1eors 

Diskettes & Cartridges 
3M TAPE CARTRIDGES 300XL & 600A in $toek $29.e5 
DYSAN (i)/SKETTES Low Prlcn From $19.50 
OYSAN Hard Disk Cartridges 5•1, · & 8" $991$150 
FUJI FILM FLOPPY DISKS Low Prie"' From S18.50 

Power Solutions 
FORTRON PCI XT R!tplacement PI S 140 Wall $149 
SAFT SPSJOOOVA!SINE WAVE 1mSEC Swllch CALL 
SOLA. MINI UPS 750 Watt Sine Wave HIGH INRUSH 
(4500 Watt) 100'llo Batt. Op. w/ o Switch-Over CALL 
TRIPPUTE 8C· 425·FC 425 waus 15-20 Minutes S43!1 
TRIPPUTE ISOBAR Line Suppteuor-Filters from $40 
TRIPPUTE sa-tooo Watt wi80 Amp/Hr. Ballery $8115 

Testing Devices & Software 
DATA.COM TRI-STA TE RS232 V.24 Brnakoul $175 
DVSAN Floppy Analyzers CALL 
FLUKE 77 OVM w/ Holsler $111 
RIO-DYMEK FLPY ORV DIAGNOSTIC DISKETTE $25 

Chips 
We Ha•a Some ol tho LOWEST PRICES in Iha Na/Ion!! 

MK, 25SK, 8017 & 80287 CALL 


Hobby Comer 
APPLE PASCAL $95 
ccs 2810 280 CPU W/ S&rlal Pot! $209 
DIGIAC 641( Dram wl o Ram. WotM lor N .S. Hotiz $811 
ITHACA SDS 6'1K, 6 SIO w/ I. XPU, Pascal from $100 
MICROSOFT SOFTCARD APPLE II or 11• CP/ M $95 
MORROW A8 11 8" SSDD Add· On Drive $495 
NORTHSTAR ADVANTAGE 8/16 UPGO. w/64K $2211 
NORTHSTAR ADVANTAGE GIMSOOS w/ CP/M $195 
S-100 EPROM BOARD 16K $811 
SYNTECH DATA PROM 100 KIT $89 
TRANSENO V83A (24) Kil Video Board $29$ 

http:toek$29.e5


- -- •- •- •- !----
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"The MegaKitn~ " 

BUILD YOUR OWN PC-XT 

No Soldering Required  You Only need To Assemble Parts 
Learn As You Build  Fully Illustrated Instructions 

All Parts Compatable 

SYSTEM KIT INCLUDES: 
MotherBoard 
• Fully Assembled and 

Tested Mega-Board 
• Mega-Bios Rom 
• 256k RAM 
Enclosure 
• Mega-Case 
Power Supply 
• 130Watt/Switching 
Keyboard 
• Keytronics 
Data Storage 
• One DD/DS Floppy Disk 

Drive 
• Disk Drive Controller 

Card 

ALL ITEMS SOLD SEPARATELY 

ALL PARTS TESTED TO BE COMPAT I BLE WITH MEGA-BOARD 

•
••••• 

12" Color Monitor with RGB 
Color Graphic Card 
Floppy Disk Drive 
10 MBYTE Disk Drive And Controller 
20 MBYTE Disk Drive And Controller 
Addition Memory Kits 
64k - (64k RAMS) 
256k - {256k RAMS) 

Good Quality Hiqh Quality 
$499.00 
$250.00 
$145.00 

/call 
$129.00 
$125.00 
$499.00 
$700.00 

/call 
/cal l 

/cal l 
/call 

/call 
/call 

"IBM and IBM PC are trademarks of International Business Machines ©1984 Display Telecommunications Corporation 
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•FULL IBM PC-XT* COMPATIBILITY! THOUSANDS 

SOLD 
WORLDWIDE! 

• FULL MEGA-BYTE RAM CAPACITY 
ON MOTHERBOARD! 

DEALERS AND OEM MANUFACTURERS 
QUANTITY DISCOUNTS AVAILABLE 

Eight Compatible 
1/0 Interface 
Connectors 
(Full PC compatible) 
(compatible with all 
IBM-PC" plug-in cards) 

Special J1 
Interface 
(Allows horizontal mount
ing of compalible expan
sion cards for easy bus 
expansion and custom 
configuring) (Board has 

' 62 pin gold plated compal
ibte connector) 

Extended ROM 
Capability 
(Runs all compatible PC 
ROMS) (Jumper program· 
mable lo accommodale all 
popular BK, 16K, 32K and 
64K ROM chips and NEW 
EE ROMS! VPP power pin 
avaflable for EP ROM 
buming1) (External 
VPP voltage required) 

Full Mega-Byte Ram Capacity! 
On board! 
(With parity) 
D 256K Bytes using 64K chips 
o 1 Mega Bytes using 256K chips 

MegaBoard Products On 
Display at the following 

locations: 
Hawaiian Industrial Instruments 
1154 Fort Street Mall, Suite 200 
Honolulu, Hawaii 96813 
808 533-4132 
Electronics Projects Inc. 
30 Airport Blvd 
Mobile, Alabama 36608 

Inquiry 105 

FREE! Oisplaytel"' 
Exclusive. 
Our Commitment to 
Microcomputer 
Education! 

FREE Intel 8088 
Data Book with each 
Mega-Board"' Order! 

Peripheral 
!!!------1Support Circuits 

(Same as PC) 

Configuration 
Switches 
(Same as PC) 

Wire Wra.p Area 
To facilitate special custom 
applications! 

Triple-tested, fully 
socketed and assembled 
with IC's. 

Includes highest quality PC board 
with gold plaling, silk screen, 
solder mask 

Board Size 10.5 inch x 13.51nch 
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Name Brand Quality 
Toll-Free Ordering 


Fast Delivery 

CallCommunications Electronics 

Diskette order desk 5 ..... 
800-USA-DISK 
In Canada 800-CA1-DISK 

Super Disk Wabash BASF MemorexChoose your brand diskettes :..o:. diskettes I:'.':. diskettes I:.r:. diskettes ::.i:. 
$0.49 each $0.72 each $1.12 each $1.12 eachChoose your price 

CE •••l CE ••nl CE •••L CE ' 111l 
1ao •rl" ...... IASF 100 'rict •••It'll IOOJrlct

100 '""Product Description Jtr jJlk 111 ~rt# ' I jl'k Ill ~r1# ... •tit ISi ~r1 # '" tl1~ Ill 

8" SSSD IBM Compatible 1288/S, 26 Sector F111·Z L59 3012-Z 1.84 
8" SSSD Shugart Compatible, 32 Hard See1or F3l A-Z 1.79 3D15·Z 1.94 
8" SSDD IBM Compatlble(128 8/S. 26 See1ors) FUl·Z 1.89 3080·2 2.19 
8" OSOD Soft Seclor (Unformated) FUH 2.09 310Z.Z 2.59 
8" DSDD Solt Sector (256 BIS, 26 Sectors) FUH 2.09 
8" DSDD Soll Sector (5 t 2 BIS, 15 Seclors) F145·Z 2.09 
8" DSDD Soft Sector (1024 B/S, 8 Sectors) F147-Z 2.09 3104-Z 2.59 
SW' SSSD Solt Sector w/Hub Ring 5431·2 0.74 U1H 0.89 
SW' SSSO Same as above but bulk product 1431-Z 0.54 llllU·Z 0.79 
5V•" SSSD 10 Hard Sector w/Hub Ring •41H 0.89 
SW' SSDO Soft Sector w/Hub Ring 6411·2 0.84 •13A-Z 0.99 549lH 1:24 301-Z 1.24 
SW' SSDO Same as above, but bulk product 1411-Z 0.64 •13AH 0.89 
SW' SSOO 10 Hard Sector w/Hub Ring •43A-Z 0.99 
SW' DSDD Solt Sector w/Hub Ring 0411 ·2 0.94 •IU·Z 1.09 54UO·Z 1.44 3491.z 1.69 
5W' DSDD Same as above, but bulk product 1491-Z 0.74 •IUl-Z 0.99 
SW' DSDD 1 O Hard Sector w/Hub Ring •uA-Z 1.09 
SY•" DSDD t 6 Hard Sector w/Hub Ring •SU·2 L09 
5v.'' DSDO §J2!t Sector 96 Tracks per Inch 1501-Z 1.49 •lllrZ 2.49 3501-l 2.49 
SW' OSHlghOensllySoltSeclorforlBM PCAT •11•-z 3.99 55DO·Z J.99 
3Y." SSDD Soft Sector micro-floppy C13H 2.74 2.99 6100·2 2.49 

Ultlla1 wm111J w.tl•• w1m11J Ulltl•1nmq Ufwllm1 warr111J

For more informatio n fOf .,. lato • 11,., Dbl ell Fo1 •n l1f1 II l&IF al for •n l•I• • •••111 UI 

800-USA·DISK 800-323-9868 800-343-4600 800-448-1422about t his brand call: 11 •rtilen 313-973-1111 l11Mliol111Mta.ISH 11 ••me 111111 117·Z11 ·40DI 
....,.frliJT ·-·· (f 
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Now... name brand quality at CE prices 
Now, you can buy all ofyourdiskettes from CE at prices less 
than "unbranded" generic diskettes. Your data is valuable, 
so why take chances using a diskette that could be so 
unreliable that the manufacturer refuses to put their name 
on it. Compare our prices on our world famous name 
brand diskettes to what you are currently buying. To save 
you even more, CE also offers bulk product where 100 
diskettes are packed in the same box without envelopes or 
labels. Since we save packaging costs, these savings are 
passed on to you. Diskette envelopes are also available 
from CE. These super strong and tear resistant Tyve~ 
envelopes are only $15.00 per 100 pack. Use order# TE-5 
for a 100 pack of 5114'' diskette envelopes. 

Quantity Discounts Available 
Our diskettes are packed 1 o disks to a carton and 5 or 1 O 
cartons to a case. The economy bulk pack is packaged 100 
disks to a case without envelopes or labels. Please order only 
fn increments of 100 units for quantity 100 pricing. With the 
exception of Qulk pack, we are also willing to accommodate 
your smaller orders. Quantities less than 100 units are available 
in increments of 10 units at a 20% surcharge above our 100 
unit price. Quantity discounts are also avai lable. Order 200 
or more disks at the same time and deduct 1 %; 300 or more 
saves you 2%; 400 or more saves 3%; 500 or more saves 4%; 
1,000 or more saves 5%; 2,000 or more saves 6%; 3,000 or 
more saves 7%, 5,000 or more saves8%, 7,500 or more saves 
9% and 10,000 or more disks earns you a 10% discount off our 
super low quantity 1 00 price. Almost an our diskettes are 
immediately available from CE. Our eff icient warehouse 
facilities are equipped to help us get you the quality product 
you need, when you need it. If you need further assistance to 
find the flexible diskette thafs right for you, earl the appropriate 
manufacturers compatibility hotl ine telephone number listed 
at the bottom of this ad. 

'ii 
1 

Diskettes ~ 
Verbatim Fuji 

diskettes :.-:. diskettes r:..-:. 
$1.17 each $1.17 each 

TOIK 

diskettes :.-:. 

$1.17 each 


..~.~
hrl # 

CE ~111t 

100 '"" 
'" 111- ISi 

Fiii 
hd# 

CE •••l
1oo ,nee,,r •Ilk Ill 

TDK 
1'111# 

CE ~ml 
100 '"Cl'"•lit ISi 

FD IS- IZU·Z 1.94 Fl·H 2.34 

f02D-Z 2.89 F2H·Z 2.89 

FD2D-102H 2.89 Fl!ll-SI024-Z 2.89 

Zll20·Z 1.29 11010-Z 1.29 M 1 0-S.Z 1.29 

Zll21·Z 1.69 MD2D-Z 1.69 M20-S-Z 1.69 

MOZ0-96TPl· Z 2.79 MZOX-S-Z 1.99 
llZND-S-Z 4.99 

Ulttblt •lfftltl Ulltl•• ..,...., Ulrll•• •11r11t1 

hr • 11 loto 11 f1A1111 nil hf•" 1 u Fo~ ull f« •" l1f111 TOl ell 


800-538-8589 800-223-6535 800-645-6571 
11 Clllhnll 401·20·~400 11 lie Tart UZ-731-3335 11 In Tort &IHU·OlOO 

Inquiry 60 

Buyyour diskettes from CE with confidence 
To get the fastest delivery of your diskettes. phone your orderdirectly to 
our order desk and charge it toyourcredit card. Writlen purchase orders 
are accepted l·rom approved government agencies and most well rated 
firms at a 10% surcharge tor net 1 O billing. For maximum savings, your 
order should be prepaid. All sales are subject to availability, accepl· 
ance and verif icatron. AU sales are llnal. All prices are In U.S. dollars. 
Prices, terms and speclfications are subject to change without notice. 
Out of stock items will be be placed on backorder or substituted for 
equivalent product at no extra cost to you unless CE is instructed 
differently. A$5.00 additional handling fee will be charged for all orders 
with a merchandise total under $50.00. All shipments are F.0.8. CE 
warehouse In Ann Arbor, Michigan. COD terms are available, in U.S. 
UPS areas for$5.00 extra, and are payable with cash or certified check. 

For shipping charges add $8.00 per 100 diskettes and/or any 
fraction of 100 8· inch diskettes, or $6.00 per 100 dfskettes an cl/or any 
fract ion of 100 SY•·lnch or 3Y:i·inch diskettes for U.P.S. ground shipping 
and handling in the continental U.S. UPS 2nd day air rates are three 
limes oonllnental U.S. rates. For Canada, Puerto Rico. Hawaii, Alaska, 
or APO/FPO delivery, shipping Is three times the continental U.S. rate. 

Mall orders to: Communications Electronics, Box 1045, 
Ann Arbor, Michigan 48106 U.S.A. If you have a Visa or Master 
Card, you may call and place a credit card order. Order toll-free 
in the U.S. Dial 800-USA-DISK In Canada, order toll-free by 
calling 800-CA 1 ·DISK If you are outside the U.S. or in Michigan 
dial 313·973·8888. WU I telex anytime 671 -01 55. Order today. 
Copyright O 1985 Communlcallons Electronics Inc. Ad # 061585-Z 

e~OMMUNICATIONS 
..ELECTRONICS INC. 
Computer Products Division 
Box 1045 0 Ann Ar bor, Michigan 48106·1045 U.S.A. 
Call tolHree 800-USA·OISK 0' outside U.S.A 31.'Hl73·8888 

• . ·. · .. 
DDm,11,,.,P'~ 

~· Ml Dleutte 

3M Kodak Dysan 
diskettes :.~ diskettes :.-:. diskettes =.-:. 
$1.21 each $1.30 each $1.53 each 

CE ·Qml CE •ml CE •ml 
3M lld1t 100 ,nu Dru• 100 ,dca

100 '"" hr1# '"•flt($] 1'111# '" jltt Ill Put# '" •111 Ill 

8SISD·Z 1.89 101-4Z8H 2.39 800501·Z 2.39 

ISSDD·Z 2.39 U4-73l6·Z 2.69 IOOI05-Z 2.69 
IDSDD·Z 2.74 12Ml63-Z 3.14 800803-Z 3.14 

IDSOD-1024-Z 2.74 126-3718-Z 3.14 aoom-z 3.14 

6SSDD-RH·Z 1.34 111-iaoe,.z 1.44 801181-Z 1.69 

50SOD·RH· Z 1.89 171-3811-Z 1.74 102080-Z 2.49 

i0&00·9UH·Z 2.79 13M3U·Z 3.69 902061-Z @ 
SOSHll"l6·Z 4.99 IH-4805-Z 5.89 102114-Z 4.99 

38SMO-Z 2.99 IZM31Z.Z 3.24 107121-Z 124 

Ul1tla1 ••ll"l•IW Uletl•t•tl'l'M Uffll•• Wtrtn!Y 

ftr •n 1111H311 all hi ... lit•o II lo..I " I hr •rt 1111 11 Dru• cal 


800·328·9438 313-967-1600 800-552-2211 
11 ll11wt1 llt-731-ISU M11l11"ftlj1y ID-4•• IT 11 Cllll111l1 401-110·11111 
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Hard Disk 
10Megw/ cont.&pwrsupply .......S 995 


51/4" Disk Drives
Teac 

F055A, 160K . . . ................. S 99 

F055B, 360K . . . . . . . . . . . . . . . . . . . . . 95 

F055F,QuadDensitv . . . . . . . . . . . . . . 129 


All reac's are Half Heights 

Tandon 

TM1Q0.2,360K . .................. .S 99 

TM101·4, Ouad Density . . . . . . . . . . . . 269 


Mitsubishi 
11851, 360K 'h Height .............. S 129 

11853,auadDen.'hHelght .......... 139 


Hard Disk 
1Q Megw/IBMController ........... S 499 


8" Disk Drives 
Siemens 

FDD-100-SSgtSlde ................S 129 

FDD-2~Db1 Slde ................ 189 


PRINTER INTERFACESEpson
LX-80 

RX·801120cps) 
RX·80FT we Will 
RX·100 + Beat ALL Pricing 
FX·SO+ 
FX·100+ 
L01500 
JX-80 we are an Authorized Dealer 

Okidata 
OKI 182 .... . ..... .. ... 11.0(('1">.... S 229 

OKI 84P .. .. .. .. .. fl 9\'a'l S . .. . .. 669 

OK184S ..... 9,u~ · r>.\\O'+-~ . . . . • . . 749 

OKl192 . · t9-~· ..~ I . . . . . . . .. .. . 359 

OKl193 . ........ . .... . ......... 58S 

OKIMATE20ColorPrinter . . . . . . . . . 239 


AB SWITCHBOX 
Par. or Ser. . . . . . . . . ....... ..... S 69 


Ametek Princton Craphlcs
300Ci, Hl·ResGreen ..............S 125 

300A, Hi-Res Amber . . . . . . . . . . . . . . 134 

310A MonochromeAmber .... . .. 158 

300Hl·Resco1orcomp... .. .. . . . . . 275 

SOORGBComposlte . ............. 399 

DVMBoardtorAppleRGB .... ..... 119 


Ta.xan 

425ColorRGB . . . . . . . . ....•....s 389 

440UltraHf·Res . . . . . . . . .. . .. .. 519 


Hard Disk 
* 10 Meg Hard Disk* w/IBM controller 

$475 


Apple compatible Drives 

Micro sci 


A"20rA·20FUll HT ....... . ... . .. .$ 159 

controller . . . . . . . . . . . . . . . . . . . 60 


CCU 
FD52SASllmllnefor llE ............ .s 129 

FD52SC for lie . . . . . . . . . . . . . . . . . . . 139 

FD555AFullvCompatible FUllHt ....s 139 


Brother HR·1SXL 
* 18CPS* Letter auantv 
$549 

. 

Brother Dist. by ovnax 
HR15XL,12cps ...... .. ........s 349 

HR25,2Scps .. ... .. ....... .. .. . 625 

HR35,36cps . .. ......... ........ 835 


Taxan42S 
* HI-Res color* switchable to Green 

$589 


sanvo 
%HeiQht360K .......... . ........S 89 


Tandon 
848-1 E. Sgl Side. 'h Ht. .............S 279 

848·2E,Dbl Side .•1h Ht. . . . . . . . . . . . . . 379 


Mltsubl.shl 
M2894·63, Dbl.I Dbl. . . ....... . .....S 399 

M289&63, Dbl./Dbl.Vi Ht. . . . . . . . . . 399 


5114" & 8" 

Power supply & Cabinets 


JMRSW' 

Slnglecablnetwtpwr ........... . . S 79 

oualThlnllnecab w/ pwr. .......... 89 

oualcablnet&Power . . . . . . . . . . . . . 89 


All have 6 month Warrantv 
JMRS" 


Sgl. cablnetw/pwr&fan ...........s 229 

ouatw/pwrfor 2thinlines . . . . . . . . . 239 

ouatw/pwr&fan .... .. .. ......... 279 


Fourth Dimension 
card & cable IFOr App1e1 ..........s 45 


Mlcrotek 

oumpllngGX<Grapplercompatible> s 75 

oumpllng GX exp to64K . . . . . . . . . . 14S 

oumpllngGX16Kw/16K expto64K . 160 


Okldata o.ptions

Tractorfor 82 &92 .......... .. ...S 59 

serial Interface . . . . . . . . . . . . . . . . . 85 


orange Micro 
Grappler + .... .. ...... .... ....s 84 

Grappler+ w/16K . . . . . . . . . . . . . . 149 


Epson Accessories 

Epson Ser lallnterface ..•.. .......S 99 

Letterwrlter NCO Kit . . . . . . . . . . . . 59 

LX·BOorFX-SOTractor . . . . . . . . . . . . 39 


MAX12, Monochrome Amber .....s 169 

HX12, RGB Color . . . • . . . . . . . . . . . . . 449 

SR-12w/Doubler eoard . . . . . . . . . . 775 


IBM 

Monochrome Green ....... . .....S 239 

COlorHl·Res . . . . . . . . . . . . . . . . . . . . 559 


zenith 

ZVM122 ...... . ................S 95 

ZVM123 . . . . . . . . . . . . . . . . . . . . . . . 95 


Stand 
Ti lt&Turnstand ....... . 

BMC 
12~UWHl·Res Green ......•...... S 
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SYSTEMS
. IBMAT

IBMXT 
*Enhanced* one 360K Drive * one 10 Meg Hard Disk $4495

$2595 
Apple


llEcpu . . . . . . ...... .S 790 

Macintosh ..................... 1895 

He Portable . . . . . . . . . . . . . . . . . . . . 899 


=-a:.rot·J·JMJ,fu=-= 

Hayes ' 


MlcroMoClemHE .......... . ..... S 169 

300Baud . .. . . . . . .. . . . . . .. . . . .. 169
USRObOtics 
1200B IBM Internal . . . . . . . . . . . . . . 349 

1200 .......... . . . . . . . . . . . . . . . . 379
* 2400Baud 2400 Baud . . . . . . . . . . . . . . . . . . . . . 599
* Hayes compatible Anchor Automation 

Marl< XII, 12ooeaud ..•........... S 219 

Marl<X, 300Baudstandalone ...... 149 

Eicp ress12ooeauC1 . . . . . . . . . . . . . . 269


$569 

Compaq

Portable <PC compatlbfel 2, 360K Drives 

256Kof Memorv ................$1899 

CompaQ + w /10 Meg . . • . . . . . . . . . 3300 

oeskpro1 ....... . ............ . 1995 

oeskpro 2 . . . . . . . . . . . . . . . . . . . . . 2250 

Desk pro 3 . . . . . . . . . . . . . . . . . . . . . 3900 

oes1<pro4 ...................... cau 


IBM 

PC256K, 2 Drives ................ 51499 

XT w /10 Meg, 256K . . . . . . . . . . . . . . 2595 

AdditionafMemory64K . . . . . . . . . . . 

ATStandardConflg . ............. . Gall 

ATw12omeg .................... can 


Add SSO for configurations & Testing 

Prometheus 

Promodem ....... . ..... ....... S 289 

Pr01200AAPPlelntw/ SW . . . . . . . . 329 

Pro120001BMlntw/ sw . . . . . . . . . . 299 

Pr0Macw1cable&sw ............ 379 

NO. Ccable . . . . . . . . . . . . . . . . . • . . . 12 

Alpha DisP. . . . . . . . . . . . . . . . . . . . . 89 

Options Proc. . . . . . . . . . . . . . . . . . . 89 


u.s.Robotics 

Password ......................S 219 

Courier 2400 Baud . . . . . . . . . . . . 569 


IBM EXTRAS 
Ast Research 


Six Paci<+ W/3B4K ........ . ...... S 299

64K Upgrades 
* Nine 4164, 200ns Hercules 


co1orcard .. . .... .. ..... . ......s 149 

Graphics card ...............,. . . 304 


* 1 Year warranty* Nine to a Set 
Helix Technology 


Memory Board 0-K to S12K .... (0-IOS 119
$6.95 
IBM 

Monochrome Adapter ......... . . S 219 

color card . . . . . . . . . . . . . . . . . . . . . 225
APPLE EXTRAS Paradise Systems ALS MUlti-dlspravcarCI ....... . . . ..... s 329
ZEngine ........... ..........S 119 

NewModularcard . . . . . . . . . . . . . . 260
CPM 3.0card . . . . . . . . . . . . . . . . . . . 240 
 5 Pack Multlfunctlon . . . . . . . . . . . . . 160
CCU

RF Modulator ............• . . . .. S 9 Quadram 

Fanw /Surge ..... ........ . ..... 34 
 auadllnk .................. . ... S 349 

16K Mem. card 1 vrwar...........S 45 
 64K Upgrade AT UpgradeMicro Max 641<ofMem . . . S6.95 200ns.. . 589

View max so, 80 col. ca rCI .......... 5 135 

Viewmax80E(Ffor 11 E>64K . . . . . . . . 120 
 Ports

Paral lel ............ . .. . ........ S 79 

Micro SOft serial . . . . . . . . . . . . . . . . . . . . . . . . . 79 


Premium Soft card llE . ........... S 369 
 CCU
sottcare11zsrnw164K . . . . . . . . . . . 279 
 co1orcrapnlcscare1 ............. s 119 


MicroTek Everex 

seriallnterface ..... .. . . ........S 89 · Graphics Edge .................. S 329 


lnqtur\ nl 
Retail Hours: 

RETAIL STORES: 
11976 Av1at1on Blvd. 10 a.m. - 6 p.m. Mon.-Fri. 
Inglewood. CA 9030ll 10 a.m. - 3 p.m. sat. 
16129 Hawthorne Blvd . Surte E 
Lawndale. CA 90260 All rlt'W Wf:- ,l((t'!Jf MC V1<,,J r1lH~n,trHl1C.f W11f

Tr.111c,fp1 COD C.111 (f·rtif1CC1 (llf·O. P 0 from1, 

;p1,Jl1f1(•r1 f1rill<. /\PO ,tCCf-l)[f-rl S.t11pp1rKJ M1n1mt111l 
S•1rJ':l1u<;,t •, p(11111n'l T.l~ r.1llf111n1,1 Rf'J Only ,lOClMAIL ORDER: h ·:.. 11e, Ll:m: f\11 rer~1rn•, ',t11J1f'C t tu IS rpr,cnn: 
•'lq ctl,1rcw Artvt~n1r,pf1 1Jr1ftH, for r.il.111 Or or·r unjy 
Rer.111 nrtff·\ r,lilJt'lf ly t11qtlf-• t Hawthorne. CA 90250 Pr1U•\SUlJlf'Cl in(tl,HH Jt· 

P.O. Box 1936 


ccu Multifunction card 
Par. & Ser. Ports w / 64K exp 384K 

Clock, calendar,Sftwr & Manuals ... S 1SS 

W/3B4K ........................ 209 


8087'S 
8087-2 ........................s 149 

8087-3 . . . . . . . . . . . . . . . . . . . . . . . . 109 

8087-6 ........... ' .... . ' . . . . . . 99 


5%" DISKETTES 
CCU 


Sgl/Dbl reinforced hub .. s11 100for100 

Dbi/ Dblrelnforcedhub . 13 100for110 


Not Bulk Packed 

oysan

Sgl/Dbl ............... 533 100for300 

Obi/Dbl .............. 39 100for 370 


verbatim 
Sgl/Dbl ...............526 100for240 
Dbl/Dbl .............. 36 100for340 

s · Diskettes Available - call 

DISK ACCESSORIES 

Verbatim 


8"or5W 'HeadCleanlngKlt ........s 9 

Flip Tub 


sw·Holds60disks, plexlglass ...... S 9 


customer service Hours: 

10 a.m. · 4 p.m. Mon.-Fri. 


John Aurentz 

(213) 618-0487 


Mail Order Hours: 

8 a.m. - 6 p.m. Mon.-Fri. 


10 a.m. - 3 p.m. sat. 

<800>847-1718 (2131618-0477 


1ours1de Cal1forrna> uns1de Cal1forn1a> 




SUNRISE COMPUTER 

BO Column 10 Function K@vS 


LCDDfsplay 
 _/
7 Mforo)> 

Ca'.1$el1e 

\ I \ \~ ·. I I
I I ' \ ' \ ' ., \ \ ' \ ' \' 

~\ I ' 
\ 

l ' ' '' ' 3 

--~-Microphone lor Speaker 
Telephone afld Recorder 

~Opliona l Printer 

-

The Xerox Sunrise 1610 is by far the besl value we have ever seen In a 
m icro computer. This is a sell contained battery and AC operaled 
portable. The Sunrise was originally prices al $2995. Xerox has since 
elected to drop lhecomputer from thelrprodvcl lisl. California Oigital ha~ 
purchased all the remaining Inventoryand is making the unit available at 
a rraclion of its original cost. 
This portable features a buill in 60 column liquid C'VSlal display. along 
with both RF moni1or and television outputs. The internal 300/ 1200 
baud modem includes an auto d~l lelephone assembly. The unlls has 
bolh centronics parallel a.nd a serial port programmable to 19.200 baud. 

The self con tained micro cassette is capable of capturing data trom the 
Keyboard as well as doubling as an recorder for dictating messages. 

An optional dual floppy disk drive module, pictured above. ls available 
foronly $219. (when purchased with the Sunrise 1610) . Also avallable. 
for $59 is an 60 column printer lhal mounts in 1he drive module. The 
Sunrise features a CP/ M operating system which allows theoperatorto 
use any CP/ Mprogram in Xerox 5 1/4' disk format andover5000 CP/ M 
programs available in public domain. 
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TIRMINALS 

PLOTTE~ · 
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Tho-c;;cm r_x Comscrhtf •is IM l!CUl31 ~'°"IO rnpt:o $ftOit work ol lrlJflslattngi fWiilf'ICta1 ~nc 
ftUfr'loriC dai.t inlo a gfiU)flic presenLD.Uon..M ny tctady to tvn ~1.~ u Lows \ -2-3 
Vis1..on and AiJPlc buslnos& graptwcs illfead)i SUPt)CK't lhlS QIOttor 
Tne CCfn$Cli)et 11031uros Of'Ogt.ammabla paper slz.es up ID Bh by 120 Inches. 6 1nd"I pc 
oeoond pie!• •peed Md o.ooo· siop...., E••Y., •mplemeru C«lir00<$ ""°"-,,_, 11> 
Comsc:tlbei' I 1nwnodltito uso W1th d'lO pr1n•1Y pan d most peu.on.'I• computers. 

:;;~=~~~~~':=~:cr'fn~:S«~l~r.onn: 
your oppomntyaopur:hllse aplOl'I rwhieh w.M O"'!JftBltyptlOOd al Si!JS.k>tottyS2'19 
Abo avaiablo 1r$ a su;:ipon pado;.IJ90 ~ llOciUOO:S dC!meln$ltn.Uon SQf'lw.oro.lrWCdix:o WJbl 
a mulbcOlor pen !USOrftnC!f'1and 11 Y\lflaty °'paper and 1ransparnney mal;ot'i31 

'NECRGB 
COLOR 

:MONITOfi 
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Ca/i.,=ornia ·Digital 

17700Figueroa Street • Carst:1n, ~alifornia90248 

F10 DAISY WHEEL PRINTER 

~ 

LETTER 
QUALITY 

,,, 

•••• 
The TEC F-1O Daisy Wheel printer is the perfect answer to.a re~
sonablly priced 40 character word processing pnnter..wh1I~ this 
printer is " extremely"' simi lar to C.lloh's F-10/40 Starwnler printer. 
Legal counsel for the C.ltoh Company ~ave advised u~ that we 
should refrain from referring lo the TEC printer as a Starwnter. 
This 40 character per second printer auto installs with Wordstar and 
Perteet Writer. Features e~ tensive built -in word processing lune· 
tions that allow easy adaptability and reduced software complexity . 
Industry standard Centronics interface provides instant compat1b11· 

ity with all computers equiped with a parallel printer port. The TEC 
F· 1O accepts paper up to 15 inches in width. 
These printers were originally priced to sell at over $1400. Through a 
special arrangment California Digital has purchase these units from 
a major computer manufacturer and is offering these printers at a 
fraction of !heir original cost. 
Options available include tractor feed, buffered memory and an 
assortment of printer cables for a variety of computers. 

ROULEl IE 

FREE 

MEMORY 
:16~ . ~~i"o~$150ns 
I ,~,,, 
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..... l ,llil l ,11i 
1.n 1.15 ·".... .... ~,. 
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DUAL SHUGART 
SUBSYSTEM 

1119 
The dual ShtJ9an subsystem features 
IWO SM 65 (96 Ip!) 5"4' double Sided 
disk <tcives Also supplied within IN~ 
subsys1em 1s 50 wan ,power SL1pply 
and a ~h1elded Sl!lflaf cable 

• These o.7 Meg yte drives 
are new units recently re· 
leased by the Shugart division 
of Xerox. The Shugart 604 Is 
fully 506 inducsuy compatible. 
Each drive is tested before 
shipment and is supptred with 
a90daywarraniy. SHU·604 

Five Inch Winchester Hard Disk Dri ves 
FUJITSU M2235AS 27 Meg. 899 859 
RODIME R0·208 53 Meg. 1589 1493 
MAXTOR XT10140 140 Mug. 3895 3785 
SHUGART 712 13 Meg. 'h Ht 495 465 
SHUGART 604 6.7Meg. 99 89 
TANDON 502 10 M eg. 419 395 
TANDON 503 19 .Meg. 695 675 
SEAGATE225 25Me • 695 625 

558 :~. 
One Two Ten 

Five Inch Double Sided Drives 

T EAC FDSSB half h e ight 99 95 89 
T EAC F D55F 96 TPI, half ht. 1 19 U 5 109 
CONTROL DATA 9409 PC 169 159 155 
SHUGARTSA455 Half Height 99 95 89 
SHUGART SA465 '12 Ht. 96TPI 99 95 89 
T ANDON 100-2full height 129 125 11 9 
TANDON 101-496TPI full ht. 199 189 179 
MITSUBISHI 4851 half height 139 135 129 
MITSUBISHI 4853 96/TPl'h Ht.155 149 139 
MITSUBISHI 4854 8 " elec. 29,5 285 275 
QUME 142halfheight 119 105 99 

Eight Inch Single Sided Dri ves 
SHUGART 801 R 
SIEMENSFDD 100-8 119 115 109 
TANDON 848E-1 Half Height 369 359 349 

Eight Inch Double Sided 'Drives 
SHUGA.RTSA851R 495 485 475 
QUME 842 "OUME TRACK 8" 319 319 313 
TANDON848E·2HalfHeight 459 447 435 
REMEX RFD-4000 219 2 19 209 
MITSUBISHI M2896·63 'h Ht. 459 449 409 



MAJOR 
BRAND LIQUIDATION 

Retai l Value $5000 
Save up to 600/o 

ACP PRICE 
NOW ONLY! 

s2095°0 

Color 14" RGB Included 
1 O Mb Hard Disk 

ACP Is proud to make this one-lime 
special offer for a complete IBM PC"' Com
patible Computer System. This is by far the 
most significant bargain that we at ACP 

- - • have offered In our 10 year history. This 
system was successfully designed and manufactured to exceed IBM's PC"' in terms of quality, ex
pansion modularity and capability, aesthetic appeara nce, and performance. 

The system design utilizes the latest in state"<>f-the-an technology including: 
• VLSI - Large Scale Integration Circuit Design • High Quality 100 Watt Switching Supply 
• Ergonomic CRT Design with Tilt Screen • Complete Integrated System 
• Professional Molded Packaging and Design • Microsoft Compatible Mouse Function 

The system is not a Taiwan or Korean knock--0ff. Each component is specificaUy designed and specified 
to meet the highest perlormance and reliability standards in the industry. It represents the best that Japanese 
craftsmen have to offer and you will be equally proud lo own one of your own. ACP has a limited quantity 
ot these systems in several different configurations. IBM PC-DOS'" v1 .1/2.1, MS-DOS'" v2.11 and Con
current v3.1 compatible. We have found no known incompatibility with any IBM PC appflca.tlon. Our technical 
staff has 8.5 Megabytes of various MS-DOS software packages installed including Lotus 1-2-3 and Flight 

10 Mb $449.00 
HARD DISK 

w/Controller for IBM PC and 
Compatibles. 

Al This Price, Supply 
Is Limited. 

PC UPGRADE SPECIAL 

$1000 
SET OF (9) 64K RAMS 

s45oo 
SET OF (9) 256K RAMS 

$5.95 12BK PIGGYBACKS 

IBM Brand ASYNCH 
INTERFACE CARD 

List $100 ACP $49.95 

5 Mb EXTERNAL 
Sharp IBM Look-a·llke w/contr. for 
IBM PC. Sub-Sys Price:S429.00 
External Enclosure Add $195.00 

Internal w/controller 
Sub-System Price: $299.00 

• • • • • • • • • • • 

SYSTI:M CONFIGURATION Es1 IBM Usl' Your Price 

SYSTEM A 
Base System (see leU) PC with 
360K Floppy. Keyboard & Mouse. S2t00.00 $995.00 

SYSTEM B Base System (see left) plus Add'I 
360K Floppy Orive s2295.oo $1099.00 

SYSTEM C Base System plus 12" Green Mon~or 
'liith Oetachable TIJllSv.tval Base. S2575.oo $1399.00 

SYSTEM D Base System P'Js 12" r.o1or Molitor 
'I.Ith Detachable Tll\.ISvdval Base. $2995.00 $1699.00 

SYSTEM E Base System P'Js Cir Monitor, 1CMb 
Hard Disk and Boot !Mgnostics. $5000.00 $2095.00 

SYSTEM F Base System plus 80 Col . JC 25 Une 
LCD Screen NIA $1299.00 

Simulator. Each system comes complete with a 90 day warranty. 

ACP Bast System Consists ol: 
• (1) 360K DDJDS Floppy Disk Drive 
• Mouse wllh Software 
• 256K Memory Expandable to 640K 

on the Motherboard 
• Deluxe Keyboard with LEDs 
• Serial Port and Parallel Port 
• Color or Monochrome Controller 
• 4.77MHz, 8088 CPU 
• 100 Watt Switching Supply w/Fan 
• Three Expansion Slots 
• Optional 6 Slot Expa11Sion Chassis 

with Power Supply (add $399) 

IBM PC IS a uadenwt 01 HIM COllJ_ Bua System A (as above) $995.00 'A.$.$1,11111$ required a<ld-in boar!IS ro Plovid6 $iJTIO capacity 

LQP PRINTER SPECIAL Malor Manufacturer 
Daisy Wheel Model 620 
Letter Quality Printer 
with Serial Interface. 
Perfect for IBM PC and 

Compatibles. Prints 25cps and 
comes with 90 day warranty. 

List $1495 

s49500 


DELUXE JOYSTICK 

$11.95 

Compat ib le w/Alarl 
2600, 400, 800, VlC-20/ 
64 and Apple. Apple re
quires oplional cable 
adapter. Add $2.95 

APPLE DISK DRIVE 
$115.. 00 

High quality 'k high 
drive for Apple ti, II + , ••••I	lie or lie. Apple l ie re· 
quires optional cable 
adapter. Add Sto.oo 
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A'f'W.ltl ,,...50...... 511 
...~ 11.!0 H4M i.Mi 
Zll>OOlU "tM> A'l'MICI 1-M 
BU«A tl_jO -.r.m1:t 1..15 
UPOl2!0t tt-8 ISl-2111.1 lllM 
»&1 "''° ltvli&o •• 
l~CIO ltH ~ >ti& 
t..::1YOl!i 1Jll L;WLlllOatll •• 
R'ttt IJlll~tVUAlrf ..~ 

DATA AQUllnlON 

- ,,. ..., I .wci.u "" 1 · ~ s.•.aM>COll)ll :tl.45. ~ 4...1'1 ·~ Ll5 
~ LtCI DACOml UIS IJACIDI> 1.llS 
AOQ;m:ll ._.,. DAC•=a :r.m C&A(m :r•
.&OOM•• H.21 OICtOl'l JN C>ltQ>1 in"°75ZMil Liii ~ t." LflllOt"I 1--" 

EXPANSION MEMORY 

64K UPQAADE1So1o1 0)$10.00 
256K RAMS (Se! ot 91 $45.00 

CAaLES/ACCUSOlllll ......................... 
H~neH-l&lS 

AMD7910 
m'llll» ~ YOCDI: IC 

1 1995 

I I 
I I 

I 
I I I I I I I I I I I I 

TOLL FREE 
800-854-8230 ~ 

Calif. Residents 

714-558-8813 
OUR 
POLICY 

Inquiry 10 

•NO surcharge lor VISA ot Mastercard. 
•NO sales WL •All shipments lrtsured. 
•Yout catd rs Nol charged until we sh p. ,_ 
•Same day FEDEX shl?ment Is avallablfl. -
• Voh.me p<m:haslng agreements ava>lahle. -
•Govemment agencies, corporate and 

lnstit111Jonal PO's accepl!>d. 
•Ordets subject to avallablliry. 

,_ 

• All items have manufacturer warranry.
Some warranlies up lo ·5 years. 

•Pricing subjecl lo cha11go w/o notice• 
•Relurns or canoe lotions may be subject '
lo restocking fee. 

•ACP Retail Store pricing may vaiy. 
•We are not <GSPOflSlble tor typo$. 
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1'All TffEJE J 1RAM-2 

2 ME 1GABYTE 
MultHFunclion Board fo,r your 

IBM, PC. XT, AT 

WITHOUIT s119995MEMORY 	 I ' 

\ll'fil • Up to 2 megabyres of RAM 
! . ......3 •·O~lona l PararleJ. Sen'aP & crock .Ja.-n-- ~ • ft•ee Jer DriilelJ Spool so11wam . s\OG"' •.uses only 1 stor 

\\\ ·• No raose ca!!Jlts!' 	 ust .JADE 
5219 '199'5J R~:-2 without memory '519 "WP'·J RAM'2 wilh 1 meg•byle 
'.8\ 9 "699'•J RAM·2 wllh 2 1meg,abytes· 
•·160 •14915Sertal/Par-aUeliClocll module 
•180 •149!115· Seria11Seria1fCloock modwle 'l\229HJ MM-AT withoul ml!"'1.01'? ·~ '569 '4'79'5J RAM-AT with 1 mqabyle q49!l15

J IRAM-2. 11111.th 2 megabytes "669 
•119u•130AT SeliaVP.arallel rnodul'.e· 
'1191$•100AT SerialfSedal modide 

'60 "49~·JFORNAT-2 S oltWal'll' 

Up to 384 K. parallel ,printer pOlt. AS-232 sel'ial po11.. 
game port clcx:lcfcalend'ar. RAM dis.k/printer lbuffe 
and diagnoslic software package. U ST 

OIC. JADE IE.11pando RA.Q 1299 
1>4K JADE Elpandc RAM ___ 544,9 
2561C ,JAD E E:i:pancfo RAfllll _ _ _ '549 
3MK .JAl)E E:i:pand'o RAMI ___'649 
1 u_c:m ,,_,a= -• 

Si x !Pak Plus 64K ----- 
Si.: Pak Plus 256K _ ___ _ "J.1191.os 
Si x p·ak Plus 384K ----  "J49.•S 
Mega Plws 64K. - - ---- "269."5 
Mega PJus 236K •349,.s• 
Ml!'ga PJus 5121( 51096 'tj.99,_. 
110 Plus •1615 ~~19.ts ____ _____ "J99 

'309'." 

135 WATT 

Drop-in replacement 

POWER S,01PPLY. 
For y,011tr •BM PC 

List Pri.ce s199 s9995 

PRICE 	 AR! 

IName Brands, Fast Service1, & Satisf,actlo1 n 

IBM PC,-X'T 

10 Megabyte, 256K, Serial Port 

s2e:95 

1

lBM PC-AT 

En1hanced Wilh 20 Megabyte 

s4995 


126'.K AST Advanl!a.ge·AT --- '449.'"' 
3..01MB A:Sli Adavanlage-A'T __ '41~ '1299.•• 
Quadpcrf...Ali 1S, 1P •154 •1139_1; 
128K Upgrade· IKill >395 ' 1129."'· 
20 Megabyife Hard IDist ___ 5 1790 '895.~~· 

COLOR CARD 

FOR Y01 IBIM'
U 1R 

LIST .tAOEJADE R'GS 1'1t/.Pal'll r1ct.1P.art -~1 99 '$91.H.JADE RGB wJPa1"811le.I & Sed11I _ '299 
'1119;15JAD,E nt. lih1nochl'OIM12'0x348 '299 
"1149.ts 

UST 

Heicu les Coler -------  ' 2<6 
Hercules Gra,ph ic ------- 99 '3139.•S 
Tecma1 Graphics M'asll!'r ____ '699 1499.95· 
Qusdcolor I --------  '2'95 "209."'· 
Quadcolor Ill ------- •275 "209.ti 
Paradise G>raptt1cs.Card ---  ' 395 1319... 
E.,ereJO Graphics Edg·I!' •599 •349_u 

10 MEGABYTE 
Hard 1Di,sk System 

FOR YOUR 
IBM P·C

s4919gs 
Complete wilh oonl!ro l1er card, data cable. 
and inounl.img ha<dware, lotally PCl'JCT com
p atib!e. E>o.temal model includes cabinel & 
pcwer supply. 

LIST JlUIE 

10 ME GABYTE I nie:mal '},, ~igjl '1350 '499.•• 
10 MEGABYTE EJC1ellllll-'15B5 •799." 
15 ME.GliB·'flE 1nlema1 - •1765 •879:"' 1

15 MEGAB'il!TE EJCl.ema1 - -
51891' "104!9'.u 

20 MEG#IBYIE Lntema'I - • \800 •999:111 
'20 ME.GAIB'll'TE Exlema1 - •2060 ·•n99i.U 
33 M EGABYTIE. l11te mal1 - ' 3298 '1569.!15 
33 ME•GA!BYTE E1dema1 - •3300 •1799o's 
10 M.EGABYTIE Y.. 1Hllg'l:I Tape >toOO '51'9."'· 
2.0 MB DISlc w/ 10 MB Tape - •2900 •1799.n 

Ha~ Smarimodem compatit>le, 1200 BAUD 
modem a t a trac1ion of the po-ice. FCC approved. 

UST .u.1u: 
JIAOE 1200 BA!UD Modem -  S399 "2:29"5 
JAID'E 112008 tor 118.M ' 399 '239115 
JlAD:E 2400 IB.AIJlll M'odem --- ' 699 '449"' 

Guaranteed 
RAYE'S SM'ARTMOD1EM 

~~:grcE ,s 16995 
HAYES Smarlmodem 300 
HAYES Micromodem Ue 
HAYE"S Smartmodem Uc 

SAVE ¥6 s200!' 

HAYES 

Sma rtmodems 

Soph•sloc.ated d •mct·con nec I auto-a ns.werl a 1.110 
dial modem. louch IOl'le OT pul se di alirng RS232 
m1erl'ace programmable LIST JADE 

HAYES Smartmodem 2·.tOD -- •399 11629.1<5 
HAYES Smartmodem '1200 __ '-600 
HAYES 12008 w/o Sm,artcom II - '539 

HAYES 12008 lor IBM PC --- '5.99 

HA.YES Smartmodem 300 --- '21!9 

HAYES Chro:rncgraph ' 249 

HA.YES M'lcrom:odem lie· --- '299 
HA.YES Smartmodem Ire - --· '399 
HAY,ES Tra1nsel 1'000 	 '300 
HA.YES Smarloom Ill 

II IModem Cablie 

P,roModem 3Cl0c lc r Apple lie __•199 

l?lroModl!'m 12008 l'or· IBM IPC __'399 

IP'llcModl!'m 1200 RS-232 ~95 


ProM~1 1200.A lor Apple _ _ s.449 

ProModi!'m ·1200 'I.or Macintos'h _•495 
Alphalnum Dfaplay Op.!icm ___ "99 

OpEions ProcesSDr ·99 


'6~1iC Ml!'m IEMpansicn tor Abo•e _ •99 

Modl!'m Cablle •35 


I 

http:J.1191.os
http:11111.th
http:ml!"'1.01


__ 

II uiSil" 
M!lcro.sofl Wordl '495 
Microsoft M ome, RS-232 Se:rllaJ _ ~·99 
Microsoft Mou~. llBM Buss ___ '199 

HliGH RES0LUT10N 

640 x 260, .38 Dot Pitch 


'TAIAH 415 
RG1BCOLOR 

M01N.ITOR 

UST pRLCE 5699 S·295 
For cable add 51goo 

Amdek 300G 
Armdelk 3011.A 
Amdek 310A 
Amdek. Co lo:r .SAJO 
Amdek Colo:r 000 
Amdek C:olo.r 710 
PGS MA:X-12: 
PGS IHX-1 2 1640.11240 
PGS SR- 12 720x480 
PGS ScamJDoutJle;r· 
Ta(J(an 440 IJ llra HI-res RGB - 

UST' 

' 179 
•199 
'2'30 
5525 
5650 
' 799 
5269 
"699 
•7·99 
' 299 
•799 

JADE 
~t39 .!1'5 

•1419_.. 
' ·U'·9 .5!5 
'3!19•." 
~49•... 
'5l89•,U 
1179.•• 
'449.U 
1\629•." 
'199•,.. 
' 599.!15 

Taxan liV Tuner for M'o11fitor ___ '99 ' 89 .9'5 

l'tese indllS'tnal qu<1l i111 ISO-BARs l ook l•k.e a 
slandard mutlH>ullel p ower stn p bu l coola in surge 
suppression c 11·c U1Lr)' and buil t-in noJse fi l le1s pl us a 
15 amp c1rcu11 breaker. 

LIST .JADE 
4 Recep·1ac1e lso -Bar •as ~ss,_u 
8 Fleceptacle lso -Bar •99 "£91.os 

IL.ININTIEFI RU.PTA!Bl.E POWIER SU?,P\LY 
Emergefli!:y bad;_,,.p l>O"'l!l' lo sa"8 your computer 
system and your Yal uab' e dlata.. A must lor every 
computer sys1em 

200 Wall llJPS 	 ' 359 1279,_ss. 
42.5 Wa ll llJPS •539 "4SS.•• 
1000 Walt UPS ' 1179 '995.RS 

JADE XPC 

.... 	 2.56K o1 RAM ElC!pan.ds 

to 6411K on Main Boatd 
..,. 1·40 w ·au Power Supp11y 
... 4,.77 'OT 7' MHz Cl ock 

: 	~~.:~:":~~~!~~~s 
.,. 	90 Da:v Warrantv 

Oilsk Driwe lor Apple 11'.c ____ 
Plln!er Pa.rallell Cable lfor Uc __•99 
Fu ll H'eighl: Dist Dme '299 
Ha'.11' Heig',h l Dis'k Onve "249' 
ALS Z Engine '299• 
161< RAMI Ca:rd ' 99 
64K BO Cotw11.111 Caidl I'm · Ue '2191 
Besl 80 Column Cud 11111+ __ '2 19 
Prinl er Card & Ca'bf.e· •109• 
F·a n wilh Surge·P,rofi!cliion ___ •gg 
Graippler Plus. "175 
64K Bulfe;r.e,d G~ppler+ w/ 16K _ ' 275 

IBMPC 

..,. 256K ot IRAM1Maximum 

s~ on Main Board 
' . =1 . .,. 63·WaH Power Surpply 

,1 ~I I.... 4 .• 71 MHz Clock 

~ : ~:,;i:;eny~:~,:11ots 
· .,. 90 Day Warranty 

256K of RAM, Two 360K Di,sik Driives, & Disk ConttrGHe,r 

35 1295 !!.,1!A~" #
OPTl.ON1#1 

2561:< ~ RAIM 
Two 360K om.es 
Color Card 
Amdek 300 

l'BM PC-5 1995 
JADE XPC _s15'9·5 

10 Megabvte at Hard Dis 
0 rne 3SOK Drive 
130 Waus of Power 
Paralle1 & Serial l"orls 
Co1or Card 
Taxan RGB Mlonttor 

IBM PC-52995 
JA.01E XPC - s2295 

51695 

OPT11110N #2 
2561< o1 El~M 
Two 360K Dri...es 
Paral lel & Se.rial Por1s 

axan AGB t.l!Oflilor 

11BM pc_.'2395· 
J.AD1E XP,C _5 199·5 

http:ElC!pan.ds


__ 

NEW EPSON 
FX-'85 & F·X-,l85 

IN STOCK~! 
CaII IF01r Low., LO·W Pdces 

IEPSOW COMREX 420 cps __ 12495 '1495.111· 
2K Serial Board tor R:Xl FX ___ '149 599.ts 
INLO B'oa1d for RXJFX '219 ''99.H 
L•e'tteirWrUer 1'111..Q Kil l or f:X. ___ 175 ' 59.U 
U l-80 Tractor "59 ' 29.•• 
fX~ iraclor '59 •39,.. 
ILQ-1500 Tractor >as 
ILQ-1500 Sheel IH!-ede.r ~ 

.th LE ZJ CJJhEB 

Ml1CROUNE 	~~flQ95i 
"" -'1~~192 Call Foir Price 

16111 GPS, Near llJel!er OL1alit'1. & Grapltics 

OX,IMAiliE 211, Cclorprinter -- ~1~ ~ ;~~~~' 
PLUG-N.PRlNT lor OKI 20 --- ' 75 t ~ 
OKI 182 120 cps, graphics -- '299 F 
OIO 1!1.2 160 cps, graphics __ '499 o· 
OKI' 193 160 cps. 15" pape1 __ '6919 R 
01<1192 160 cps. grapmcs ___ 5599 IP 

OKil 93 160 cps. 15" paper __ "995 ~ 
01<1184 200 r:ps , para rteJ _ _ _ 5 13.~ c 
0 1<11 84 200 cps. seria l 51499 E 
Tractor (Of OKI 192 "50 
Tractor for O KI 92 ' 39 
2K Se:rlal Boa.Id lor 1921193 '99 
2K serial Board IC>l 92193 - - - 5120 
Ellllr.!1Ri bbon '9 

~ 
·~ 
~ 
~ 

~ 
~ 

·"949:"' 
1\44,"5 

I~ 


Co·nlinenlal U.S.. 
800-421-SSOD 
lnsld,e Ca.llfo.mla 

800-·262,-·17110 
~or Technic.al lnquiri'e.s 

or Customer Servi'ce call: 
213~973-7707 

U ST 
CITIZEN MSP-10 FT 160 cps _ '499 
CITIZEN MSP-15 IFT 1·60 cps _ ' 749 
CITIZEN MSP-21> FT 200 cps _ li699 
CITIZEN MSP-25 IFT 200 cps _ '949 
CITIZEN Serial O,pUon "60 

fiHU H"';Jl'''TJ.Jlll lffi 

IBIM PC style cable 
Sland:ard pa13lll!I ca'bl~ ____ 
Dual P'inte.r SwJlclh 8oJt - -- 

~pie Card & cable ---- 
RS-232C Sl!'lial cal>le ____ _ 
Ribbons 
Ap,p!e Ile cable 

-


SHUGART851R 

Doubte-slded, Double-density 

8" DISK DRIV'E 

!leS24995 


us.T #DE 

DHI 851 sut>-Sy.11em KU - - •1445 '599.fl· 

Dual :IS"I SUb-SJslem A6T _ '1645 11\199.M 

Complete dlua1 85l dis'k drive sub-SYslem with 
two Stiuoga.ll SA...a51rl , cabinet. poi.rer supply,, 

WHY PAY 511149 FOR AC. ITOH 

1STARWRITER1 ™F- l10 
When Our 40 CPS Letter-Quality Daifsywheel 
From The Same Manuta.c•urer 

1sS49995 

ONLY 

ttoh"s best-selling ProWriter and SlarWriter 
pr imers are nowavailable with parallel interfaces l or 
Apple & 116 11.t. or a serial interlace lor 
Mlaclnto s.h. Oata G.~neral. e1c. Full 
man ul ac1urers warranry. 

LISli 
ProWriler 7.500 FT 105 cps __ ' 289 

iP,o~fter· a;s,111)1.A!P l20 cps --· ~29 
P,roW,riler II 15150 FT t 20 cps _ _ 1619 
SllarWriler Y10-20 20 cps _ __ 1499 
Star'Writer A10-3D 29 cps _ __ '669 
Sllar'Wriler F10-4D 40 cps __ '1199 
Sl.a.r'Writer F10-.55 58 cps _ _ •1449 
Sl.a.r'Wri ter F10 Tractor 
StarWrite.r A10 Tractor 

JUICI 6100 18 CPS 
JUICI 6300 4IJ CPS 
COMREX CR-lie 20 CPS 
NEC lSISQ133' CPS 
IOIA:BILO 630 «! CPS 
TOSHIBA P1340 180 CPS 
TOSHIBA P1351 180 CPS 

' 249 
'1'99 

UST 
5599 
' 995 

-- 5599 
'2250 
' 2340 

__ '995 
__ 51895 

TOSHIBA ?361! 288 CPS --- 51850 
T JL SSIS· 150 CPS '93!> 
TJI. 8615 150 CPS ----- 

A,pple lie . 
one yea r 

L,.WUS IA 

Expandable 10 64J<. Cpaiaflel moo-et expands to 512K) 
81!C ParaNel i n .IParallel 0 111 __ 5169 
64K Para/tel in.IPara lMIJo ul _ _ '225 
128K Parallel infParall.el OUI --- ~5 

BK Senm m ."ParaNel oUI ___ 5199 
64K Senm m l ParaNel out ___ '260 

Parallel inlSeriaJ oUI ___ 5199 
Pa ra llel in''Serial •Dul --- '260 

http:Parall.el
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Half Height 

IBM Compatible 


ONE YEAR 

WARRANTY 


40 tr. 0$/DD ... .. $89.00 
80 tr. DSJDD ..... $99.00 
1.2 meg. floppy .. . . CALL 

Enclosures and mou nting kits 
Special bracketed pair pricing 

ST~CK * 2s~fpY 

• ALLIED MICRO DEVICES 
2809 Bo~rdwalk, Ann .Arbor, MI 48104 

(313) 996·1282:TX 2907707AM El 
• Manufactut@d by SANYO 

Inquiry 14 

Maxell Floppy Disks 
The Mini-Disks 

with maximum quality-.. 

Dealer inquiries 
invited. CO.D's 

accepred. Call 
FREE ( 00) 235·4 137. 

Inquiry 240 

l.B.M: Compatible 
Cw s 6iOO 
MrJ.lrnfuJnl 1256K Wi srart. 

RAM rd indudtdJ t8aOO 
C®' Gl!l}'liic AiUp!tr l.50.00 
n"PPi Dist Dni" Cq,,1ro11tr ul'll ;,.oo 
Pldltr 14 moP'l) 495.00°""I"''" r2 DD Dritm, Clllo.r Gr:>pliic MAplV.

156K WI Cw. Y.eylmJd a>lll /.15 IY l\'ltltr Si<pptyJ 1,000.00 
Ktyk\lni !00.00 

APPLE Compllllble 
Z6lJun 41100 
SlJ CDl•mn uni 50.00 
l.C. Tt$1ts 9llOl'J 
lld wnwuni m.oo 
G!llpliic ltd C.nl li"'l•di'S grophic pn>glDi J 120.00 
P 8200 1'"'81111MrV (Ii:;/ Uniiv!!.al T~ 

Ejll!llll & fn)J!! f'roi:111mmn) 
For Cm"': Iil6-Zi5l}; 1516-Wll; INo Abfttr NmlttlJ 
fur l'rttm: 6.hx, ilSu. USu, USu, USrz, 18Sn, 

2Su. VSrx, 
lndri.dt RSm 1"1trfact /Cs Al»ildlt 

CALL NOW (312) 280·7610 

Telex 280208 HFFMN INT CGO 


DIST. llllNTED 

HOFFMAN INT'L 
600 N McClurg Ct. S1e. 309A 

Chicago. 11nno1s ooe11 

Inq uiry 14S 

P C HORIZONS, £NC. 
1701 E. Edinger/ Shi. AB, Sama Ana, CA 92680 

17141 953-5396 

Inquiry 238 

5V4'FLOPPY 

MOTORS 


Now Buehler OEM replace
ment spindle motors for all 
major 5V4-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 

Macintosh'" 

512K 
1..wn'*t"f.. 

$1995 
1o1......... , in61...... ~.... 

-~,,.....,....... .... 

Inquiry 244 

Monitor Mover 
Gives Back the Desk 

• Model1 lo fll moat CRr1 
• Rotate. 360° on base 
• Adjustable height 
• Support tray 1wlvel1 and tllls 
• Holds up to 50 lbs 
•Clamp, screw and wall mountings 

Li~IUlll ll 
P.O. Box 8056 

Grand Raplda, Ml 49508 
(616) 241-4040 

Inquiry 178 

~~~~~!°paub1e1 MODEM $179 
COMPLETE KIT $120 
(lrw:lt>dlng case, 
componenls, l.C.) 

~AllQW 3 WHl<s Ool1-)<I 

IBM·xT or APPLE lie $210 EA. 
~98~ com~tibl•.• new °' r9f>'1amen1) 

MOTHERBOARD 
(&ti(. no Rom. TH!od. '° d&)'I '""'""'"' 

FOR IBM: "Conln>I C.nL •• . $70 
•Prtnt•r or GonM Cord • •••••• • $30 

.°""" Gnopl>lc C.rd ••• •• ••• $105 

BEST PRICES FOR APPLE/IBM CARDS 

Write for Price List - Oeafflr Welcom11 

CONCORD TecMology Inc. Ph.: (6<M) 879-3555 
47 W. Brmdw1y, Van., B.C. Cln1da V5Y 1P1 

Inquiry 81 

Osborne 
As availabla only! VB!J' limired quantity. 

lmf)OIUnC To Hit 'fO\HM-11, Gu.u.11nu1ed tor 30 
Alw1tys Cl~ I 'o or eor DllfH. d1y1. May b• n•w 
d\~li, lh'lll ii lll· Cotnpl•li, bul 0( ,.11.irb.. ~'°""" 
bifiti; bi:1ore lcncwn n.o1 dine> on a.,111. 
o.rdn in~ "'IOlkmg. E•chl Ouol;tu 

Rap.air 

Mol in 80ird OS-1 $49 $79 $159 

M.m j ri 601rd b.c. 5159 $ 139 $2.118 

B.at11try h.cli;, 40\'li.tt - - $49 

Double O•m••V K i t • • - - S79 
'" • I ncJu~ boMd tabI• docum1tf'Ullo\iol"4 & d11~ 

S..' CRT [Grn_IWhic1 I S.9.95 S \9 $29 

7·· CAT IAmb.,I $19 $49 $99 

15... CAT, no en. - - sas 
Otl...-. ANIGg· Clrd $9.$5 n9 $59 

Of[\11 MGCh.a n ivn - S2S $59 

Powe• Supp ly S4.91i S2A $29 

1<4vbolrd INo ~E0t..t $19 - 599 

5111ppi"11 Clllor9"'1 on oll 0<
Computer Paru Mart 415-493-5930 

3200 Park Blvd . Palo Alto .CA 94306 

Inquiry 75 

http:lndri.dt
http:Uniiv!!.al
http:1,000.00


91258 COLOR • .. .. • • • . .. ....$1399 
WP0000/ 01'6000 ..•. . .•  ...$2299152569 
Anadex Tractol'/Snl Fdr •..• . • $150/$950 

DISPLAY CARDS MODEMS 
HERCULES MonoGraphics .. S279 Cdo! .$149 
EVEREX The Edge . . . . .. llesl Price Ever 
Graphics Edge Even Belter Price 
AST Mo11119raphPlus • . S339/S369 
Preview for Mono Graphics .. .. .$27'3 
Graphpack w/64k . . . . . . . .... .$549 
l'ERSYST Sl10<t ColOr/Mn Mom . $159/CALL 
Color Combo: Multiluoctlon & Color . . from $299 
Mono Comtlo: M"1ffunction & MOOJ lrorn $299 
PSISYST Bo6 Elil¥d S339 wrw.AN 440.. S/99 
QUADRAM Ouadcolor I . . . •. Sl79 
Gold Ouadboard : Multilunclion &Color CALL 
STD ChauUer . CALL 
PARAO ISE Moelular Bid lrom $269 
IOS 8·450 Mono. Color & Par Pon •. S239 
TECMAR Graptucs Mas1er .S429 
GMaster w/TECMAR Color MQflilOI . • . $939 
GMas1erw/AMDEK 710 CoD' Monilor .. $899 
GENOA Spectrum . . . • • •.• Besl Price 
MYLEX Chairman . . . • . .. .....S399 
SIGMA COLOR 400 (specify Moni1or1 . .$479 
COLOR 400 w/PGS SR 12 .. . ...$999 
COLOR 400 w/TAXAN 440 _ .... $939 
3 Button PC Mouse w/ PC Paini . _ Add $100 

FGS MAX-1 2E/HX·l2/HX-1 2E _$169/$4 19/$499 
HX·9/HX-9EISR· 12 .$419/ $499/$549 
SR 12 w/Stan Ooubler .. .S699 
SR· 12 w/Sigma 400 . .. .S999 
TAXAN COMPOSIT 115Greer1/1 16A/00el $129 
.IONO 121 Gr / 122 Amb .Sl39/$149 

COLOR 4 1Ol 4 111420 . .. .. $289/$299/$359 
COLOR 420l.1425/440 . . s.169/$369/$489 
COLOR440w/TAXM 555 FIGBC3Jd ...$749 
COLOR 440w/Persys1 BoB Brd _....£799 
COlOR440w/Sigm.1400 . . . . . $939 
AMIS! mi/JOOA/Jl()A(M). $139/$ 149/$159 
COUlR 300/5001600 . . . . $2'39/S3491S419 
710 $489 w/Tecmir Graphics Master . $899 

OUADRAM AMBERCHROME • .$149 
ROLAND MB-1 42 14" MOflO 8/ W, .••. S289 
lECMM Qb SS29 w/~ Maslet . S!l39 
TI LT /SWIVEL Monllor Pede:slal .. .S30 

SPECIAL ITEMS 
IRMA. IRMAtene. IRMAline . IRMAprlnt 

fmulares 3278. 3279 
en PCOX Emulates 3274, 3278, 3279 
FOATE: PJ Card Emu1a1es 3278. 327'3. 3287 

3270PC. 278RJE, 3780RJE (SpedfV) 
AST 37M. 5251/11. 5251/12. BSC. SNA, l'COX 
ORCHID PCnet Aus Complete Une . . ... CALL 
08alON OMNI READER Opllcal Character Reade! 

wl IBM 1n1ertice Soltware _ . . • •.. CALL 
POLAROIO Palene . • . . . . . • . • .• S1249 

£asyOal3 12B 30011200 Bd Ill w/PCT.itk Ill . $199 

HAYES 1200 Bw/Sme~CQm II . . S329 
HAYES 1200 Ext. w/o Software $349 
Smal'IC001 II .S99 Nl:W 2400 Bd fxl S5ll9 
POPCOM C· 100/X· 100w/osll S269/S289 
POPCOM Aclion Pack tnr w/PFS:AcceSS $289 
Rlf'COM Adion Pack Ext wlPfS:Ac.o!ss . S299 , 
AST Reach! 1200 Bd sro-t Cilld w/Cross1alk SJ79 

PRDMETttEUS PROMOOEM 1200 Ext S279 
Oplioos Procesw .S89 wl Modem S75 
~m.111 CXSlllav S89 w/ Modem S75 
PllOMODEM 1200 Ext Both Options . $419 
canm Buttet tor 1200 E.xl . CALL 
PROMOOEM 1200 Blnl w/MITE soltwaie . $249 
QUADMODEM II slDtlrd w/Cra;s1;Jlk XVI CALL 
2400 Bel Upgrade Kil tor Ouacfmoo:lem II CALL 
Ven -Tel Hall Card w/Crosslalk XVI $379 
1200 Plus Exl w/o sollwarn . .$349 
Bl:ZCOMP lnlelll Modem EXT $319 
ST / XUXT . S289/S3\91 S3~ 

WATSON lntegratelJ Voice ()ala MOClem CALL 

S7 10+ Sels S6 50+ .S5 
SIS 10+ SEls :133 50+ $Jl 

8087 5mhz I« ISM PC 'A£0UCE0 " ~ 
80281-3 !":m1Z tor IBM AT 'REDUCED. -52iJJ.. 
ORCHIO PC IUrbc w/ 128k -5519- I -sr69-· 
QUAORAM OUAOsprinl 'P.EOUCEO' ~· 

MICRDWAY 'S Fasllnak /ISlnasher CALL 
CAtll.E Parallel. 611. S20 Ser1ai. 5 n S25 
Keyboard Extension. 6 h s10 
MAXELL MD·2 OSOO 11l+ Boxes SIS 
FLOPPY Drive Controller $ 109 
FLOPPY Conlroller w/ P.S.G &Clotk/C<ll Sl99 
HAYES Tran~ 1000 CALL 
MOUSE SYSTEMS PC Mouse w/ PC Palnl S129 
MICROSOFT MOUSE w/ PC Paintllrush 

Bus/Serial • $129/$139 
KEYTllOHIC KS 5151 $165 AT Upgade Kil S 15 
KB 5 I 53T w/Toueh Pad CALL 
AOC Swllcll Box . AllOws 3 ~ulers 10 share 

1printer/peripheral &vice versa CALL 
CO MPUTER ACCESSORIES P1 · 2·3 . $299 
POWER DIRECTOR f'2(5) . S89 P1 2\6l S129 
KEHSINGTON Mas.ler Piece (5 Ot:fllets) S89 
KENS INGTON Univelsal Prinle< Srand $20 
PC Keyboarel Slorage Drawer S89 
STANDllY PWR SUl'l'lY w/su1Qe proletliOO 
200 Walls . $269 JOO Wans • CALL 
800 wans (Sine wave) $679 
TILT /SWIVEL MonilOI Pedeslal $30 

IWll SUPPLY 1301150 Wans "' ~29-

* PRICE WAR * CAU us LAST WITH YOUR BEST QUOTES * 

I BM PC 
256k. 2 Hoppies (360k) 

IBM. PC 20 MB 
256k. 1 or 2 floppies (360k) 
20 MB Hard Disk (aulo bool) 

IBM PC 10 + 10 
256k, 1 or 2 floppies (360k) 
10 MB HO & 10 MB Tape Backup 

IBM AT20MB 
512k. 1or 2 floppies 
(3601</1 .2 MB). 20 MB HO 

PRINTERS 
EPSON FX·80+ .•S339 FX·100+ •.. $4~ 
lX·80/Hl-80/JX-80 •••. S219/ SJ59/ S469 
Tractor l.X·BO/FX·80/Hl '80 .. S:S0/$60/$70 
LO 1500 Parallel/Serial • ..$899/$%9 
lO Traci/Sing/Dual Shi F<fr •• S70/S450/$750 
LX.·90 w/Par Int~ &Tractor ...•.•..$279 
S0·2000 . . .. ... __ ._ ......CALL 
OKI DATA . . .... . ... . ..TOOLOW TD QUOTE 


OKlMATE 20 w/IBM Plug & Print....• 
182·P/182·1BM . • . . f92'P/ 192·1BM 
193·P/193·1BM . . . ...... 84·P/84-18M 
192 Tractor .S70 84 Snt fdr . . $390 
TOSHIBA 1340P/351P .. S519/S1099 
351 Traclor/Shl Fdr ... _..•.•.$1901$790 
JU Kt 610015300 .. .. •. . . _....$349/$679 
61Cl0/6300 Tm101/Sh1 fdr .... $150/$250 
551OP ( 160cps) .. SJ69 5510 ~or Kit. . S 150 
BROTHER HR· 10/HR· ISXL • • .$299/S349 
HR·IS Ttae/Kyllrd/Slll Fdr_ .$1 10/$160/$190 
HR·25P/HR·35P...........$449/$649 
HR·25/35 Tractor/Shi Fdr . • . •. $120/$200 
2024L l0/Graphies·24pin. 160180 cps .SS99 
2024L Siil f<lr·Nairow/Wide ....$220/$290 
lV/INRITER 5 • World's First DoiMatrix & 
Daisy Wheel combined In OHE ....... S999 
lWI RITER 5 T rac/Shl Fdt ..••. -$25'l/$350 
C. ll OH ProWriler Jrw/NLO .•.......$229 
85 IOBP! . . ..$309 85IOSEP+ NLO.$399 
8510SCEP+ L0.$469 1550-EP .. S429 
1550SEP+NLO . $539 1550SCEP+llL0.$639 
24LOP . . S999 AI0-30SP ... $439 
YI0-2<W' .. .S399 AIOTraaor ...$160 
FlCl-40P _ . . $899 ft0-551' .... $1099 
FlOTractor/Shl Fdr • . . . . . $190/$290 
CX ·4BOOP 4Pen PloUer . . .. $449 
OUMEletterf'lo 20P (20 cps) •...•.... $399 
20PTrac/Sh1 Fdr .. . .•....•$150/$390 
SPRINT 1140+/115$+ ...• . . $1299/SlJ.99 
SPRINT lntel'lace Module • _• • • . .... .$80 
SPRINT Trac/Shi Fdr . _ ....•..S210/S690 
PANASONIC KX·P3151 l0 (22cps) ..... $469 
KX·P1090/91192193 ... S179/5249/$349/$449 
STAii MIC!IONIX IV.\'er T~/S&lO .. S329/CAl.1 
SG·IO/SG-15(120cps) .......S2J9/SJ89 

S0-101$0· 15 (160cps) . . . . $3491$459 
SR· 1O/SR·15 t200Cps) . . .. S499/S599 
N£C PINWRITER P-2/f.3 . . . .$499/$699 
Shi Fdr '°' P·VP·3 • .. ......$350/$420
205013550/8850 . . .. S6491S999/$1399 
SPINWRITERTrac/Shl Fdr ...•.$190/$790 
Elf360Pai t16cps) .............$419 
OIABLO Advanlage 0-25 . . . .........$529 
630API . S1S99 630ECS·IBM ... $1799 
T1ac/Mech Single Bin Shi Felr ..S230/$470 
CITIZEN: 18 monltls manufacture1 warranty 
MSP·10/15 ( 160/40cps) . . • • .• SJ 19/$479 
MSf.20125 (200/SOcps) .......$469/$639 
l£GEND CP·Vll .$949 1200 . _ .. $279 
8801138011385.. .. .. .S229/ S299/SJ59 
ANAOEX 96208196258· Pl.US ...S1199/$1299 

IBM PC 1 0 MB 
256k , 1 or 2 llopples (360kJ 
10 MB Hard Disk (auto bool) 

IBM PC 30 MB 
256k, 1 or 2 floppies (360k) 
30 MB Hard Disk (auto bool) 

IBM PC 20 + 20 
256k, 1 or 2 floppies (360k) 
20 MB HD &20 MB Tape Backup 

IBMAT40M8 
512k. I or 2 floppies 
(360k/1 .2 MB). 40 MB HD 

FLOPPY/HARD DISKS 
CDC/Pl\NASONIC/TANDDNITEAC 

Hall Ht OSDD .. . . . • 'REDUCED' . .. .--=$2
(Warrant.eed lor IBM PCs onlrJ 10+ • 7'05. 

CDC/TANDON Full HI OSOO . . . . . .S99 

HARO DI SKS IOI IBM PC/ XT 

10 MB lnl w/ Conlroller. 'REDUCE:>' .-$400-. 

10 MB Ext w/Conlloller. . 'REDUCED' ~ 

20 MB lnl w/Conlroller•. 'REDUCED._. -$S99-. 

20 MB Ext w/Con1roller ..• 'REDUcm ·.. :$199
33 MB lnl w/Conltoller 'REDUCED. -5849 · 

33 MB fx1 w/Controte . 'REDUCED" "51049· 

44 MB Int w/Conlloller 'REDUCED' ~-
44 MB Ex! w/Controtlei . 'REDUCED' -stm. 

70 ~ BInt or Exl w/ Conlrole! CALL 
140 MB Int Of Ex! w/Con1roller • CALL 
HARD DISKS FOR IBM PC AT •....•..• CALL 
COAE ATplus20.30.40.56.72& 144 MB . CAU 
BACKUP lot IBM PC /XT 
10 MB lntlElct . 'REDUCED' . .~69· 
20 MB lnl/Ext. .. 'REDUCED" .~149 • 
40160 MB lnt/Elcl CALL 
lALL GRASS NEW PCIT FORMAT 
25/ 35 MB w/60 MB Backup ...$2599/ $3399 
50180 MB wf60 MB Backup $4299/ $5499 
60 MB Tape Backupon1y • . •• CALL 
Conlloller ..S14D Gartrie1Qet60MBJ $40 
EVE.REX 10/20 MB Int w/Conl 5579/$6'99 
EXCEL 4500 45MB B/U ·Int/ Ex.I . $949/ $999 
APEX MEG-1000 IOOMB Tape B/U·EXT $1399 
EXTER AL EXPANSION SYSTEMS CALL 
INTEROYNE TAPE ~CKUP 
10 MB I nll Exl. . .' REDUCED" :$ol991$669-· 
20 MB lnl/Exl . ' REDUCED' ,g599/'7<19
IRWIN MAGNETICS TAPE BACKUP REDUCED 
IOMEGA Bernoulli Box 10 + 10 CALL 
AMPEX PC Megas1ore . . . . . . . . .CALL 
EMU LEX JAVELIN HO & BACKUP. . .CALL 
PWR SUPPLY 130/150 Wans . ,;. .~9. 

MULTI-FUNCTION CARDS 
AST StXPAK O·K. .$239 384K •S279 
AST Advantage O·K . . . _ . _ . $399 

ORCHID Blossom 0-K _.. g169 384K _ $200 
O.RCHIO Ea:etl (up IO 4MBI . .CAl.l 
TECMAR ca,Maln 0-K .S179 3l!4K S219 
MAESTRO AT wflrililSure Chest .8es1 f'ri:I! 
INTEL AlxM Board (up 10 4MBj . .CAl.1 
l'ARADISE 5·Pacl< 0-K .•. S159 3l!4K . .S199 
BT6 l'lus w/&4k......$179 384k S209 
IDS B-512 O·K ..•.. $179 384k .. S219 
P/S/G Pons. Clock/C<il & SOClcelS '°' 512k 
OUADBDARO 0-K. . . S189 384K . $229 
Sitloer Ouadboald : 0-K lo 640k . . . .CALL 
Gold IAladlxlard: Mulmuncrion & Color . . . CALL 
Ouadmeg-AT (up lo 4 MBI CALL 
<mdpoit·AT/Elcpansioo Kil. . _ ..CALL 
INSTALL RAM & lest b(d tor PC/AT .$20/$40 

EXCLUSIV EL Y FOR IB M PC 


Call far the latesl prices foc your custom 
configuration. All systems are configured 
and tesled at no e)(lra cost and come 
only with Compumail's 90 day warranly. 

IBM XT 
256k, 2 Uoppies (360k) 

IBM XT 20 MB 
256k. 1 or 2 floppies (360kl 
20 MB Hard Disk 

IBM XT 10 + 10 
256k , 1 or 2 lloppies (360k) 
10 MB HO & 10 MB Tape Backup 

IBM AT 80 MB 
512k. 1 or 2 floppies 
(360k/1.2 MB). 80 MB HO 

IBM XT 10 MB 
256k. 1 or 2 floppies (360k) 
10 MB Hard Disk 

IBM PC 30 MB 
256k, 1 or 2 floppies (360k) 
30 MB Hard Disk 

IBM XT 20 + 2 0 
256k. I or 2 lloppies (360k) 
20 MB HO& 20 MB Tape BackUP' 

IBM AT 140 MB 
512k. 1 or 2 floppies 
(360k/1 .2 MB). 'l\O B 1-10 
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Lotus'"' User? 

Free Mai I Order Calalog for Lotus 
Soft.ware users, includ.cs.: 
• 	 Lotus Programs 
• 	 Lotus Enhancement Soft;waro 
• 	 Books and Training Aids 
• 	 Hardware and Ulilitillll 

We are a unique mail order company 
specializing in Lotus related products. 

4·5-6WORLD 
Dept. A-108 
P.O. Box 22657 
Sant.a Barbara, CA 93121 
1800) 524-5678 Toll Free 
1805) 564·2424 ln California 

Your definitive Lotus enhe.ncemenl mu.rm 

Inquiry 2 

•	 Multi-user Database! 
• Powerful! 
• 	Multiple Operating 

System Compatibility! 
• Attractive Dealer 

Pricing! 
• Full Dealer Support! 

na.aHcA t1t ~1 11.:1dem a1k ot D.l:l.l Acct°'\ 

Dealer Inquiries Invited 

24000 Te1eg1ap11 Ro.acJ 
Soulhhekl. MKhfgan 48034 USA 

13131 352-2345 

Inquiry 58 

EPROM 

PROGRAMMER 


I == APROTEK 1000 
ONLY 

$265.00 

COMPLETE WITH 
PERSONALITY 

MOOULE 
1 17 AC POWER-RS232 

-6 BAIJO RATES - HANDSHAKE TO HOST 
ALLOWS READ, WRIT£, VERIFY • COPY 

Comff complete with CPM. IBM a!'ld APCllo 
BioSIC Otive< PrOQlam Ustings. Driver Programs 
on Disk ontr no.oo. 
~ lhe following 5 Volt 24 Of 28 pln

2716 ..... lhoOugh 27256. 25•~ ~ 
88104 plus others. ""'""" Specify P• •sonailtv 
~ dlllhd with ........ Additional Parsonalily 
Mocir.'es only $15.00 H. Ful l ~a· Watlll'1ty . 

TO OROEA: CALL l ·8001962·5800 OR WRITE 
APROTEK 

,, .... ,,~1·.1, 1 :.;. ,\~\I Adll 
' .... ~.1.".H (. (] ;I I 1· 1] 11 ~4 00 Sll1pp•lly USA 
lnrn 18051 907 2454 VISA u, MC Add 3 

Inquiry 22 

68701/705 

PROGRAMMER 


28 and 40 PIN Packages 

esingle Switch Operation 
eLED Status Displays 
ecopies from 2732 
eself Contained 

Many features are included to 
insure trouble free operation. Can 
be used with Logical Devices 
PPB or Prompro-XP to eliminate 
the need for the intermediate 
EPROM. 

SEE OUR AD ON PAGE 24. 

LOGICAL DEVICES, INC 
Order Toll Free 

1~800-EE1-PROM 

Inquiry 181 

INTERACTIVE VIDEO 
TAPE CONTROLLER 
Interface card that allows 
your IBM PC to control Pana
son ic video tape players. 
Works with the McGraw-Hill 
Interactive Authoring System. 
For only $995 you can be 
producing interactive video 
programs. 

For more information call 
David Ayala 
McGraw-Hill Training Systems 
1-800-421 -0833 
In California call 
1-800-662-6222 

~'!~ McGRAW-HILL 
1tnlll Ttuinil{!; ystems 

SUPERCOPY 
FOR IBM PC 

Powerful utility copier, rt allows making of 
backups of any diskette for IBM PC and com
pat ibles. 

Very compact, it replaces the Diskcopy 
w ithout virtually losing any space. Its menu 
offers easy access to functions such l!S pro· 
tection against copies from a diskette; anal· 
ysis diagnosis; pa•ameter modi fica1ion and 
erasing of the target diskette. 

Available In En glish, French and Spanish 
with instructions included in l he diskette. 

Frequently updated, its price Is $30 each 
' or $15 for orders of ten or more. This product 
is provided for the purpose of enabling you 
to make archival copies on ly. 

N.Y. •esidents edd ntes 1ex. 
SMd chock ot mofloy otdcr ro: 

Yetiware 
P.O. Box 1368 


ew York, NY 10025 

212· 222·6'32 


18M PC 11 " ~·•domtik of lBM Cor"or11Uon. 


WE WANT DEALERS. 

Inquiry 346 

• IBM l'CIXT COMP~llBLE l~D MOS f CUlllES) 
• coNllEClS BfTWW l KEYBOARD AND IHf PC 
• NO CARO SlOI REOUIAUISU.-!PU INTER(() iECl 
• llOCIJSIOMSOF TWARE llfl/1/ERS flEOtl lRED 
• Hffo}I FIRSl READ AllTE 
• 00\0S DOT MATRIX&PRINTED BAR COO€ LABELS 
• CllDE3 OF9. lEllUAYEO 2 OF 5. UPC 
• AUl OMJ\ TICBAR CllOE SELECllON 
• AUDIO AHO \llSUAI. OICl.lOllS 
• READS flGH MEil AND LOWOf~Sl fY LABELS 
• SYlllCl!S.:LEC IA8LEOPllOllS$495 
• SElf-TEST DIAGNOSTICS ea. 

PC/MS DOS BAR CODE PRINTING SOFTWARE $79 ea. 

AMERICAN MICROSYSTEMS 
P.·O. BOX 130551, RICHARDSON,, TX. 7SOSO 


r~ 1117] ll4-96S9 
l!!!!!!!'J MA.$1tlfltM(J ANG 'ftJA a«t•tCO - 

Apple II + Paper Tape 110 Is This Easy 
10101011010001010 :.: .: . :. :: . : : . : . : . : : . : .: 
01010101010010100 .:. : . :. :. : :. : .• ;.::.:.: 
One minute you' re wlthoul , the next you're 
up and runnlngl Ju st plug Into your APPLE 
II PLUS. A neat and complete package. 
• Model 600·1 Punch - 50cps, rugged 
•Model 605 Reader - 150cps 

• Parallel Interface Board/Cable 

• Dala Handling Program 

Code conversion availab le. TRS.SO pack· 

age soon. ADDMASTER CORF! 416 Juni

pero Serra Dr. , San Gabriel , CA 91776 • 

2131285-1121. 


Inquiry 8 

FREE SOFTWARE 
FROM THE PUBLIC DOMAIN 

U5er Group Sohwara Isn't copyrighted. so no 19&& IO 
payl 1000'$ ol CP/M and IBM software plOljrams In 
.COM and source code to copy yourselll Games. 
bu$iness, utlliliesl All FREEi 

Rani 8uy 
IBMPC.SIG 1-370 Olsk1ld81 . . • . . . 400. 800. 

, IBMPC.BLUE 1-116 Ol1klldes • • • • • 145. 375. 
' Sl<l/M UG 1·222 Ol1k1lda1 • • • • • • • 130. 11.25. 
' CPIM UG 1·92 OltkaldH . • • . . • . . . 45. 250. 
I PICO NET N M Ollkllldea . . • • . • • • 25. 100. 

KAYPRO UG 1·39 Dl1kslde1 . . . . . . 45. 90. 
EPSON UG 1.39 Dtak9lde1 . . . . • . . 45. 90. 
CommOdare CBM 1·28 Dl1k9lde1 . . 25. 65. 

Publlc Domain User Group Catalog 01$k SS pp. 

(payment In adYB11ce, please) 


Ror11al Is lo• 7 days alter t~eipt. 3 da)'S grace 10 

return. Use a credil card , no dis.I< deposit. 


Shipping, handl ng & Insurance $9.50 per library. 

1619) 941 ·0925 Ordera & Technical (9 to 5) 

(619) 727·1015 24 Hr. 3 Min.. Jnla Recording 


Have yaur credit card ready! 

National Public Domain Software 


1533 Avohill Or. 
Vista, CA 92083 

BBB 

lnqulry 226 

http:includ.cs


2101 ZM•• (45-0no) 1.95 1702 256x8 (I uol 4.50 
5101 2M•4 !4!iCJnollc.._I 3.95 2708 1024x8 (450nol 3.95 
2102-1 102A•• !•!iClnol .n 27511 1024"8 (450nof!INJ 6.95 

~~~~~:; ~~=:~ i~=:it;l 1:: 2716-6 2D48d (650..1 2.95 
2716 2D48"8 (450..1[5VJ 3-50 

2125 1024x1 (4Snol 2.!15 211&-1 204/h<ll (350noHS\ll 4.95 
2,, 1 256"4 (4$0""'1 2.49 TMS2516 2D48JC8 (450nollSVl 4.95 
2111l ZS6"4 i•SO.,.llLPI 2Jl5 1M$2716 2048x8 (450nol 7.95 
2112 %56•4 l•S-1 2Jl9 1MS2532 40l96x8 (450""'11SVl 4JIS 
21u 1024"4 1•50.,.1 819.!15 Z7l12 40!96xl (450nol(5Vl 3.95 
2114 .~ 10.2••4 (25-1 8110.95 2732.A-<I 4096"8 (450rwl(SV)(21V PGM) 4-95 
211'L-O 1024•4 (•SOnol(LPI 8112.95 :ln2A-35 4096x9 (350nol(WJ(21V PGMJ 4.95 
2114b3 1024•4 (300.,.llLPI 8113.45 
2114L-2 102Az4 (200.-..liLPj 8113.95 

2732A 4096"8 (2SOnolf5V)(21V PGMI 6.95 
~ 4096x9 (200,.l(SV)(:1:1V PGMJ 10.95 

2114L-16 1024"4 j150not(LPl 8119.95 2764 8192'8 (45Q.nol(5VJ 3.75 
TC5S14 102Az4 (650,..llcmml 4.95 
2141 4096•1 (200nol 2.!15 

2764-Z50 8192"' 1z50,..11sv1 3.95 

2147 4096•1 jS5oaJ 4.95 
2764-200 8192'8 (200noll5VJ 6.95 
'IMS2564 8192'8 (450,.l(SV] 10.95 

2148 1024•4 (70-) 4-!15 MCM88764 8192'8 t•sonol(SVM24 pinl 24.95 
TMS4044-4 4096•1 (450MI 3.49 
TMS4044-J 4096z1 i300,...I 3.99 

MCM68766 8192'8 (3S0nol(SVM24 pinl 42.95 

TMS4044-,2 4096•1 i200nol 4.49 
271~30 1&384"8 (300,..l(SVJ 6.95 
27128 16384'°" (250oal(5VI fi.95 

TI\tS40L44•2 4096•1 IZOOnolCLPI 4.95 272SG ll278hll 1250.allSVJ 12.95 
UPD410 4091>1 (100nol J.!IS 5\f'<Slnglo 5 Volt~ 21V PGM•~., 21 Vohs 
MK•11s t02A•8 1::iso...1 9.95 
TMM20' 16~200 2048:1:8 ~2DOrw• 3.25 
TI\tMZ016-15o 2048"8 11so...1 3.75 
TMM2016-IOO 2<M.8d 4100,...1 4.75 
ltM611G-<I Z<M.8x8 (200,..l[cmo&J 3.69 *** *HIBH·TECH**** 
lii\16111·3 Z<M.8•8 il50noUcmmi 3.95 
ltMlr11 S.2 2048x8 ll 20nal!cmml 5.95 
HM6116LP-<I 2048•8 (200no](cmmJ(LPJ 3.95 
HM6116LP·3 2048x8 (150no)i.....,.J[LPJ 4.25 

~cm~~&LP>Z =:: :m::u:i1
LP1 m 

TMS4018 2048•8 (200na.l 6Jl5 
Z~132 4096x8 (300.,.)la.vtJ 34.!15 
H-264P16 8192x8 (150noUcmool 7.75 
HM6264LP-15 819hll (150nol(cmool(LPJ 7.95 

27256 $12.95 
* 321< x8 EPROM* SINGLE 5 VOLT SUPPLY* SINGLE LOCATION & 

HM6264LP-12 6192•8 4120nol(cmo91(LPI 9.50 
L,p.t.ow l>O'W*' a.tat-Clumil~Statlc 

DYNAMIC RAMS 
HIGH SPEED PROGRAMMING* 250ns ACCESS TIME 

TMS4027 &098•·1 
2107 4098•1 
MM52BO 4096•1 

(2SOnol 1.119 
(200nol 1.95 
l',OOnol 1.95 ****SPOTLIBHY**** 

TMS40SO 4096•·1 
UPD411 4096•1 

(300noJ 1.95 
(300nol 1.95 

™~ 4096•1 (300M) 1.95 
MK4108 8192x'I (200naJ A9 
MM5298 8192"1 (250noJ A9 
4116-300 16384"1 1300nol 8/ 6.llS 
•118.2&0 1$~•1 (250nol 816..95 
4116~200 16384•1 
4116--150 1638b1 
411fl...120 163S.b1 

(200nol 818.95 
(1 50...1 8110.95 
(120...1 8112.95 

:u1a 16384•1 
MK4332 32768•1 

I :~::~= =~:::~ 
4164-120 65536•1 
MCM6665 65536'1 
TMS4164-20 65536x1 

US0...115•1 4.95 
(200NJ 9.95 
(200noJIS•I 9/ 9 .95 
(1 50NJ(5vl 9/ 9.95 
(120noJ(Svl 3.95 
(200naj(5•J 4.95 
(200na](SVJ 4.25 

TM$4184·15 65536•1 11 SO...HlM 4.9S 
4184.,llEFllESH 85'536•1 11 SO...H!Vl!llEFAESH} 8.95 
TMS4416-20 16384•.• 
i'M5"16-1S 16:SU•• 

!200naj(INJ 8-95 
11 SO...HS•I 9-95 

41128-150 13107b1 (1 S0...](6vl 13.95 
41256-200 262144•1 (200,..HSvl J-95 
41256-150 262144•1 (I SOnoHSvl 3.95 

Slngle 5 Voh Supply RE.FRESH zPin 1 R.......,, 

11111111-.... 

68000·8 39.95 
6800 2.95 
6802 7.95 
6803 19.95 
6808 13-90 
6809 8.95 
6809E 8.95 
6810 2.95 
6820 ::t.95 
6821 2.95 
682! U .95 
6840 12.95 
6843 3•95 
61144 25.95 
6845 12.95 
684? 11 .95 
68SO 3.25 
685-'I 5.75 
elGO 7.95 
e875 6.95 
681W :us 
6sn :n.ss 
68047 24.SS 
1;8488 19.95 

6800.1 lli!Ht 

10.95 
11 .95 
11 .SS 
11 .95 

5.SS 
S.95 

19.95 
19.95 

S.9S 

IW31 
8035 
IW'18 
INS-8060 
INS-8073 
80&0 
8085 
808SA-2 
8086 
8087-2 
8087·3 
8088 
8088.Z 
8089 
8155 
8155·2 
8156 
8185 
8185-2 
8741 
8748 
8749 
8755 

ll9-ll5 
5.95 
5.!IS 

17.95 
49.95 

3.!15 
• .!15 

11 .95 
24.95 

13:9.95 
129.00 

19.95 
21-95 
69.95 

6-95 
7.!15 
6.!15 

29.85 
39.!15 
2!US 
24.95 
39.95 
2-4.95 

MISC. 
9 .95 

29.95 
1.29 
7 .95 
4 .95 
4-95 
9JIO 
2.95 

13.95 
7.95 

8202 
8203 
8205 
8212 
8214 
8216 
8224 
8226 
8228 
8237 
8237-5 
&238 
8243 
8250 
8251 
8251A 
8.zs3 
nsl-5 
szss 
82""5 
8257 
8257·5 
8259 
8259-5 
8271 
8272 
8274 
1275 
8279 
8279-!5 
8282 
8::t83 
8284 
8286 
8287 
8288 
8289 
8292 

2•.95 
39.95 

J ,50 
1.80 
3.85 
1.75 
2.25 
1.80 
3.•9 

13.95 
15.95 
4.49•.•5

10.95 
3.95 
4,49 
6.95 
7.95 
4.49 
5.25 
7.95 
8-95 
6.!10 
7.50 

7!1.95 
19-95 
39.95 
28.95 

l'-95 
7.95 
6.50 
6.50 
6.60 
6..50 
6.So 

14.95 
49.95 
14.95 

32.768 KH1 1.95 
1_0MHt 3 .95 
1.843:2 3 ,95 
2.0 2.95 
z.0911 n 2.95 
2.4576 2.95 
l.2768 2.95 
l.~9545 2.95 
'-0 2.95 
'-032 Z.95 
6.0 2.9S 
5. 0888 2.95 
6.185 Z.95 
5.7143 2.95 
6.0 2.95 
6.144 2.9S 
6.5536 2.95 
8.0 2.95 

10.0 2.95 
10.738635 2.95 
14.31818 2.95 
15.0 2.95 
16.0 2.95 
17.430 2.95 
18.0 2.95 
18.432 2.95 
20.0 2.95 
22.1184 2.95 
24.0 2.95 
32.0 2.95 

GENERATORS 
BIT RATE 

MC14411 11.95 
Bfl1941 11.95 
4702 12.95 
COM5016 18-95 
COM8118 1UIS 
MM5307 10.95 

FUNCTION 

6845 
68845 
6847 
68047 
HD46505SP 
MC1372 
8275 . 
7220 
CRTl!i027 
CAT5037 
TMS9918A 
DP8350 

1771 15.95 
1791 23.95 
1793 23.95 
1795 23.95 
1797 23.95 

' 2791 39.95 
2793 39.95 
2795 39.95 
2797 39.95 
8843 34.95 
8272 19.95 
UPD765 19_9fi 
MB8876 29.95 
MB8877 34.95 
1691 7.95 
2143 7.95 

1 _0MHr: 7..95 
1.8432 7.95 
z.o 7.9S 
2.<1576 7.95 
2.5 7.95 
4.0 7.95 
5.06118 7.95 
6-0 7.95 
6.144 7.95 

8.0 
10.0 
12.0 
15.0 
16,0 
18.432 
20.0 
24_0 

74LSOO 
74LSOO .24 
74LSOI .26 
741.502 .25 
7..Sol .25 
7•1.504 .24 
741.SOS .25 
74LS08 .28 
741.509 .29 
7•1.510 .25 
7US11 .JS 
74LS12 ..JS 
74LS13 .45 
74LS14 .59 
74LS1S .JS 
74LS20 .25 
74LS21 .29 
74L522 .2S 
74LS2e .29 
74l527 .211 
74l528 .35 
74l530 .25 
74LS32 .29 
74LS3J •.55 
74LS3? ..JS 
74l538 .JS 
741.540 .25 
741.S4Z _49 
74l547 .75 
7U$48 .75 
74LS49 .75 
7"LSS1 .:Z:S 
7•LSS4 .28 
74LSS5 .29 
74LS63 1.25 
74LS7l ..JS 
74LS74 ..JS 
74LS75 .J9 
74LS76 .39 
74LS78 .49 
7•LS8J .60 
74LSS5 .69 
74LS86 _39 
7.tl.S90 .55 
74LS81 .BS 
74LS92 .SS 
741.Slll .SS 
74LS9S .75 
74LS96 .89 
74LS107 .J9 
74LS109 .39 
74LS112 .J9 
74LS113 .39 
74LS114 .39 
74L5122 .45 
74LS123 .79 
741.5124 2.90 
741.51%5 .49 
741.5126 .49 
741.5132 .59 
74L5133 -59 
74L51!6 _39 
74LS137 .99 
74L51J8 .SS 
74LS139 .SS 
74LSH5 1.20 
74.1.5147 2.49 
74LS148 1.35 
741.5151 .SS 
741.5153 .SS 
741.S154 1.90 
74l5155 .69 
74LS1S8 .69 
74l51ITT .65 
74LS158 .59 
7•US160 _0:9 
74LS161 .65 
74LS16.2 .69 
74LS16J .65 
74LS164 .&11 
74LS185 .95 
74LS166 1.!15 
74LS161 i .75 
74LS169 1.75 
74LS170 1.49 
74LS173 .&s 
7•1.5174 .SS 
74LS11s _fiis 
7US181 2.15 
74LS189 8 ..95 

741.5190 .89 
74LS191 -B'! 
741.5182 .79 
74LS193 .7!1 
74LSl94 .69 
74LSl9S .6' 
74LSl96 .79 
74LSl97 .79 
74LS221 .8" 
74LS240 .95 
74LS241 .99 
74LS242 .99 
74LS243 .911 
74.LS244 1.29 
741.$2,45 1,49 
74.LS247 •7S 
74LS248 .99 
741.5249 .99 
741.5251 .59 
74l5253 -59 
74lS267 _59 
74 LS.258 .59
1• LS.258 2 .75 
74LS260 .59 
74L5261 2.25 
74L5266 .SS 
74L5273 1 ,49 
74L527S J ,JS 
74l5279 _49 
74LS.280 1 .98 
74LS283 -69 
74LS290 -89 
74LS293 -89 
74LS295 ,,, 
741.S.298 .89 
74lS299 1 .75 
74LS322 5~95 
74LS323 3 ,50 
71LS324 1.75 
74L5348 l . So 
74LS352 1.2'9 
74LS3SJ 1.l9 
7•LS.36l 1..35 
74LS364 UIS 
74LSl65 .49 
74LS366 .49 
74l.S367 .45 
74LS368 .45 
74LS373 1.39 
74LS374 1.39 
74LS37S .SS 
74LS377 1.39 
74LS3'8 1.18 
74LS3?9 1.35 
74L538S 3..90 
74LS336 .45 
74 L5390 1.19 
74L53.93 1.19 
74L5395 1.19 
741.5396 1.119 
74 l5399 1.49 
74LS424 3.SS 
74LS447 .9S 
74LS•go 1_95 
74LS540 1.95 
74LS541 1.95 
74LS62.4 3.99 
74L5640 2.lO 
74LS645 2.2.0 
74L5668 I.69 
74LS6&9 I .89 
741.$670 1.49 
74LS674 14.95 
74L5682 3 .20 
741.$61$3 3 -20 
74lS684 l.20 
74 LS685 3 .20 
74 lSBB! 2 -40 
74LS689 3.20 
81 l.$.9S 1.49 
81LS96 1.49 
8 1lS97 1.4!! 
81l.598 I .49 
25LS2518 4.13 
25LS2521 2..80 
2SLS2SJ8 3..74 
2tiil52569 2.80 
26LS31 2. 19 
26LS32 :us 
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74500 .32 74513:5 .89 745251 .95 4000 .29 4531 .95 A ,..,.. !pmily ol high ·  CMOS loglo t..UJ<lng 
74S02 .35 7•S13B .as 74S2S3 .95 4001 .25 4532 1.95 tho .JPQed o·r low pCJIWl!f Schottky tBnJ typical g '!l tl) prop• T0-220 CASE PACKAGE 
74503 .JS 745139 .as 745257 .!15 4002 .25 4538 1.95 .agntiOn mt4y.._ combirmdwflh lheadv.lilntages Df CMOS: 

74$04 .ls 745140 .SS 745258 .95 4006 .89 4539 1.95 Vf!'l:Vlaw pOwtf COl:1anliptlon. 1U;pariow" noise tmmuniry, 7805T .7S 7905T 

74$05 .3.S 745151 .95 745280 .79 4007 .29 4541 2"94 and lmp.tNed avtpUl drive• 7808T .75 7SOBT 

74508 .35 74$153 .95 745273 2.45 4008 .!15 454] 1.19 74HCOO 
7812T .75 7912"1 

74$09 .40 745157 .95 74$274 19.95 4009 .39 455] 5.79 7e15T .75 · 7915T 

74810 .35 748158 .95 74$275 19J~5 4010 .45 •565 .95 74HC: Opeot1teo • t CMOS 1o9M: lhelt and 11r·a klMI 78:24T .75 7924T 

74511 .35 745161 1.95 74$280 1.95 4011 .26 4656 .!15 lor n.w. al-CMOS <1N9>1. T0-3 CASE PACKAGE 
74515 .35 74$152 1.95 74S2B3 3.29 4012 .25 4558 2A5 74HCOO .59 7•HC175 .99 780SK 1.39 790SK 1 .49 
74$20 .35 74516.J 1.95 748287 1.90 4013 .~ 456.0 4.26 74HC02 .59 74HC193 1.25 78121< 1.39 7912K 1A9 
74'522 .35 74516.8 3.!15 745288 1.90 4014 .79 4569 3A9 74HC04 .S9 74HC194 1.04 78151< 1.39 791SK 1 .49 
74830 .35 748169 3 .95 74S289 6 .98 4015 .39 45111 1.95 7•HC08 .59 74HC195 1.09 711241< 1.39 7!124K 1 .49 
74S32 .40 74S174 .95 745299 7 .35 4016 .39 4582 1:95 7•HC10 .59 74HC238 1.35 
70$37 .88 74S175 .95 74S301 s...ss •0'17 .69 4$84 .75 74HC11 .59 74HC240 1.89 T0..92 CASE PACKAGE 
74S38 .115 7451110 11.95 74S37J 2.45 4018 .79 4S8S .75 74HC14 .79 74HC241 1.89 78l05 .69 79LOS 
74540 .35 1 ..s181 3 .95 74$374 2AS 4019 .39 45151 12.95 74HC20 .59 74HCl42 1.89 78L12 .69 79L12 

74SS1 .35 745182 l.95 .745381 7.95 4020 .75 470'2 12 .95 74HC27 .59 74HC243 1.89 7BL15 .69 79l15 .79 
74564 ,40 745188 1.95 745387 1.95 4021 .79 47:Z.4 1.50 74HC_30 .59 74HC24-4 1.89 OTHER VOLTAGE REGS 
74565 .40 745 189 6.95 74$399 2.95 I 4022 .79 74COO .35 74HC:J2 .69 711HC245 1.89 
74574 .so 74$194 1.49 74$412 2..98 4023 .29 74COZ. ..35 74HC51 .59 74HC251 .89 78MOSC $vot1 'Yt~ TO·UO .35 

7458$ 1.99 745195 1A9 74$470 6.95 4024 .65 74C04 .35 7•HC74 .75 74HC257 .85 LM3UI( ~·~ T0-3 4.95 

74586 .50 745196 1.49 74$"71 •~9fi 4025 .29 74C08 .JS 74HC75 .as 74HC2!i9 1.39 lM3381C Adj. s.mp TO.J 3.95 

74$112 .50 74S-197 1A9 745472 4,95 4028 1 .65 74C10 .35 74'!C8S 1.35 74HC273 1.89 78H05K 5voh5'omp T0..3 9 .95 

745113 .50 74S201 6 .95 745474 4.95 4027 .45 74C14 .59 74HC-8G .69 74HC299 • .!19 78H 12K 12-11 T°'3 9 .95 

748114 .55 745225 7 ..95 748570 2.95 40211 .69 74C20 .35 74HC93 1.19 74HC387 .!19 78P05K 5.olt 1ClampT0-3 14 .95 

745124 2.75 745226 3 .99 745571 2.95 4029 .79 74C30 .35 74HC 125 1.19 74HC3 73 2.29 UA78S.O FAIRCHILD DIP 1 .95 

748132 1.24 745240 2.20 74S57J 9.95 4030 ·" 74C31 .39 74HC132 1.19 74HC374 2.29 
74S13J .4S 745241 2. 20 875181 16.25 403'0 1.95 74C42 1.29 74HC138 .99 7•HC39l 1.39 
74513'0 .so 74524' 2.20 4035 .85 74C48 1.!19 74HC139 :99 74HC4017 1.99 UNEAR4040 .75 74C7J .65 74HC·151 .89 74HC4020 1.39 

4041 .75 74C74 .65 74HC15! .89 74HC4024 1.59 LM301 ..34 NES70 
4042 .69 74C76 .80 74HC154 2..49 74HC4040 1.39 LM301H .79 NES71 
4043 .85 74C8J 1.95 74HC157 .89 74HC4049 .89 LM307 AS NES90 
4044 .79 74C85 1.95 74HC181 1.15 74HC4050 .89 LM308 .69 NE592 
4046 .as 74C86 .39 74HC1114 1.25 74HC40llO 1.29 lM308H 1.15 ""'709 

7400 .19 7483 .50 74172 5.!15 4047 .95 74C89 4.50 74HC11111 2.95 74HC4S11 2.39 IM309H 1.!15 LM710 
7401 . 19 7485 .59 74173 .75 •0.·8 .69 74C90 1 .19 74HC174 .98 74HC4538 2.29 LM309K 1.25 LM711 
7402 .19 7486 .35 74174 .89 

I ::g .35 74C93 1.75 74HCTOO LM!10 1.75 LM723 
740.l .19 7489 2.15 7417S .89 .35 74C9S .!19 LM!U1 .lW LM72JH 
7404 .19 7490 .35 74176 .89 40S1 .79 74C150 6 .75 74HCT: Oi<oct.. d<op-"'....,._.,.,.n1>10<LSTTlmd LM311H .89 LM733 
7405 .25 7491 .40 74177 .75 4052 1.99 74C-1§1 2.25 1:1n bo rntermi.xod Mth 74.LS in I.ht- HJl!n9 -~rc;:t;ail• LM312H 1.75 LM741 .3S 
7406 .29 7492 .so 74178 1.15 4053 .79 74C154 3.25 74HCTOO .69 74HCT17S 1.09 IM317M 3.95 LM741N·14 .35 
740'1 .29 703 .35 74179 1.75 4060 .119 74C157 1.75 74HCTOZ .69 74HCT1H 1.39 lM317T 1.19 1.M741H .40 
7408 .24 7494 .65 74180 .75 4066 .39 74C1S.O 1.19 74HCTO.it .69 74HCT194 1 .19 IM318 1.49 l.M747 .69 
7409 . 19 7495 ..SS 74181 2.25 4068 .39 74C161 1.19 74HCT08 .69 74HCT195 1.29 IMJ18H 1..59 l.M748 ..59 
7410 . 19 7496 .70 74182 .75 4069 .29 74C162 1. 19 74HCT10 .69 74HCT238 1A9 lM319H 1.!10 lM1014 1 .19 
7411 .25 7497 2.75 741114 2 .00 4070 .35 74C163 1.19 74HCT11 .69 74HCT240 2.19 IM319 1.25 lM1303 1.!15 
7412 .30 74100 1.75 74185 2.00 4071 .29 74C154 1.39 I 74HCT14 .89 74HCT2.4 1 2.19 LM320-7900 LM1310 1 .•~ 

7413 .35 74105 1.14 74189 2 .99 4072 .29 74C16S 2.00 74HCT20 .69 74HCT2A2 2 .19 lM322 1.65 MC1:130 1Jl9 
74U .49 741·07 .30 74190 1 .IS 4073 .29 74C173 .79 74HCT27 .69 74HCT243 2.19 lM323K 4.95 MC1349 1.89 
7416 .25 74109 .45 74191 I .IS 4075 .29 74C174 1.19 74HCT30 .69 74HCT2A4 2.19 lM324 ..SS MC1350 1.19 
7417 .25 74110 .45 74192 .79 4076 .79 74C17S 1.19 74HCT32 .79 74HCT24S 2.19 LM329 .65 MCUSB 1.69 
7420 .19 74111 .55 74193 .79 "°" .59 74C192 1A9 74HCT51 .69 7•HCTU1 1.09 lM331 3.9S MC13;72 6.95 
7 421 .JS 74116 1.SS 74194 .115 4078 .29 74C193 1.49 74HCT74 .85 74HCT257 .99 LM334 1.19 LM1414 1..S9 
7422 .35 74120 1.20 74195 .as 4081 .29 74C1!15 1.39 

I ~:~m~ .95 74HCT259 1.59 lM335 1.4D lM14S8 .59 
7423 .29 74121 .29 74196 .79 4082 .29 74C200 S.7S 1,4.9 74HCT27J 2.09 lM336 1.75 LM1488 .69 
742.5 .29 74122 .45 74197 .75 408S .95 74C221 1.75 74HCT9G .79 74HCT299 5.25 LM337T 1.95 LM1489 .69 
7426 .29 74123 .49 74198 1.35 4086 .95 74C244 2.25 74HCT93 1.29 74HCT3G7 1.09 LM337K 3.95 LM1496 .85 
7427 .29 74125 .45 74199 1.35 4093 .49 74C373 2A5 74HCT1U 1.l.9 74HCT373 2.49 LM338K 3.!IS LM1558H 3 .10 
74211 ;15 74126 .45 74221 1.35 4094 2.!19 74C374 2A5 74HCT132 1.29 74HCT374 2..•.9 LM339 .99 LM1800 2 .37 
7430 .19 74128 ..SS 74246 1.35 4098 2A9 l•C901 .39 74HCT1311 1.15 74HCT393 1.59 lM340-7SOO lM1'12 8.25 
7432 ' .29 74132 AS 74247 1.26 4099 UIS 74C902 .115 I 74HCT13g 1 .15 7•HCT4017 2..1·'9 lM3411 :99 LM1830 3.SO 
7433 .-45 74136 ..so 742•8 1.85 14409 1a.,s 74C$03 $ 74HCT151 1.os 74HCT4020 1.59 LM350K 4 .95 lM1871 5A9 
7437 .2,9 ?41141 .65 74249 1.95 14'10 12.!15 74C90510.!15 74HCT153 1.05 7itHCT4024 1.79 LMJSOT 4.60 LM187'2 5 .49 
7438 .29 74142 2.95 74251 .75 14411 11.!15 74C906 .95 74..CT154 2..99 74HCT4040 1.59 LM3S8 .e9 LM1877 3.52 
743.9 .79 74143 4.95 74259 2.25 14412 12.!15 74C907 1.00 74HCT157 .99 74HCT40A9 .911 lM3.S9 1.79 LM1889 1.!IS 
7440 .19 74144 2 .95 74285 1.35 14419 7:95 74C908 2.00 '14HCT181 1.29 74HCT•OSO .8'1 lM376 3.71i lM1896 1.75 
74412 AS 7414!!) .60 7427:1 1.85 14'33 14.95 74C909 2..75 74HCT164 1.39 74HCT4060 1.48 LM377 1.95 ULN2003 1 .29 
74•3 .65 74147 1.75 74276 1.25 144!111 4.!15 74C810 9 .95 74HCT166 3~05 7•HCT4511 2.69 LM378 2.50 Xfl2206 3.75 
7444 .69 74148 1.20 74278 3. 11 4502 .95 74C911 8.95 74HCT174 1,09 74HCT4538 2 .5.9 LM379 4 .50 l.M2877 2.os 
7445 .69 74150 1.35 74279 .75 •sm1 .65 74C912 8.95 lMll80 .89 lM2878 2.25 
7446 .69 74151 ..SS 742113 2 .00 4507 1.25 74C914 1.95 lM380N·B 1.10 l.M2900 .1115 
7447 .69 74152 ..65 74284 3 .75 4508 1 .95 74C915 1.19 LM381 1,50 l.M29C11 i .oo 
7448 .69 74153 .55 74285 3.75 4510 .as 74Ctl18 2.75 DSPECTRONICS 

lMll82 1.60 MPQ2907 1 .95 
7450 .19 7•154 1.2S 74200 .1lS 4511 .as 74C920 17.95 LMll83 1.95 lM2917 2..95 
7451 .23 7•155 .75 7429.3 .75 4512 .85 74C921 15.95 CORPORATION 

LM38A 1.95 MC3487 2..95 
7453 .23 71156 .65 742!111 .as 4514 1.25 74C922 4A9 LMll86 .89 LM39oo .59 
7454 .23 7•1S7 .SS 74351 2.25 4515 1.79 74C923 4.95 lM387 1.40 LM390S 1.25 
7450 .23 741!'.9 1.6S 74365 .&5 4516 1.SS 74C92S 5.95 EPROM ERASERS LM389 1.35 lM3909 .98 
7470 .35 74160 .as 743116 ,f>S 4518 .89 74C92B 7.95 LM390 1.95 lMl911 2.25 
7472 .29 74161 .69 74367 .65 4519 .39 74C927 7.95 C.pecl.. hn.-itY lM392 .69 lMl914 3 .95 
7473 .34 74162 .85 7436.8 ,65 4520 .79 74C92B 7 .95 Tl.._ Chip t~W/Cm') LM393 1.29 lM3915 3.!15 
7474 .:u 7416"3 .69 74376 2..2.0 AS21 4 .99 74C929. 19,95 PE-14 9 8.000 183.00 LM394H 4 ,60 lM3916 3.!15 
711175 .45 74164 .85 74390 1.75 4522 1.25 80C9S .115 PE· 1•T 9 8,000 $11!1.00 LM398H fi .00 MC.4024 3.!15 
7478 .35 74165 .115 74393 i .lS 4S26 1.25 80C96 .95 PE-24T 12 s..600 $ 175.00 Ni>53 1 2 .95 MC4044 4.50 
7480 .59 74166 1.00 74425 J . 15 4S2'7 1.!15 80C97 .95 PL.-26ST 30 9.600 $25$.00 NE.SSS .34 flC4136 1.25 
7481 1. 10 74167 2.96 74426 .85 45.28 1 .19 80C98 1 .:2() PA ·12ST 25 17,000 .:J.49.oo Nf556 .65 RC4151 3.95 
7482 .95 74170 1.65 74490 2 .55 4S29 2..95 PA ·320T 42 17,000 $595.00 NESSB 1.50 lM&.25 0 1.75 

NH64 2.95 lM4500 3.26 
LM565 .!19 flC4558 .69 

TRANSISTORS INTERFACE 
LMS66 IA9 lM13600 1.49 

IC LM567 .89 LM13700 1.4S 
8T26 1 _sg AOCOSOO 15.55 9:104 .95 H 10•5 CAN. lb T0--3, T•T0. 220 

2N918 .50 2N3772 1 .JJS SOCKETS 8T28 UtB AOC0804 3.49 9316 1.00 RCAMPS918 .25 2N3903 .25 8T95 .89 A.OC0809 4.49 9128 1.49 76477 3 .95 
2N2102 .75 2N3904 .10 8T96 .as AOC0816 14.95 9334 2 .50 764118 5 .95 2 .75 CAJ083 
2 N2218 .50 2N3906 . 10 1-99 100 8Tll7 .89 AOCQ817 !1.95 9368 J.!15 764119 8 .95 1.29 CA3086 
2N2218A .so 2N•122 .25 8 PIN ST .13 .11 8T9B .89 ADC0831 B.95 9401 9 .95 SSl-263 39.95 1.25 CA3099 
21112219 .so 2N4123 .25 14 PIN St .15 .12 OM8131 2..95 0AC08oo 4 ,49 9601 .75 A'1'3-8910 12.95 2.90 CA3096 
2N2219A .50 2N4249 .is 16 PIN ST ,17 . 13 OP8304 2..29 DACOB06 l .95 9602 1.50 AV3-891212.95 2.90 CA.3130 
2N2222 .25 2N4304 .75 18 PIN ST .20 . 18 058833 2..2,S OAC0808 2.95 9637 2.95 MC3340 L4g 1.75 CA3140 
PN2222 .10 2N4401 .25 20 PIN ST .u .27 0$8835 1.99 DAC1020 8.25 96502 1.95 SPIOOO J9.00 1.10 CA3146 
MPS2369 .2S 2N4•D2 .25 :U PIN ST .30 .27 0588'.JO .!19 OAC1021 7 .95 1,65 CA31S.O 
2N2484 .25 2N4403 .25 24 PIN ST .30 .27 0$-8837 1 .65 OAC1022 5 .95 u;;s CA31113 
2N2905 .so 2N4857 1.00 28 PIN ST .40 .32 0586311 1.30 MC1408L6 1 .95 OPTO-ISOLATORS Tl2N2907 .25 PN4916 .25 40 PIN ST .49 .39 MC1408LI 2.!15 
PN2!07 .13 2Nl§085 .25 64 PI N ST 4,_2!!1CAU. INTERSIL 4.20 75365 
2N3055 .79 PN5129 .25 EXAR 1.ss 75450 
30S5T .69 PN5139 .25 ST•·SOlDERTAll. 3.25 75451 
2 N3393 .30 2NU09 .25 1A9 75452 
2N3414 .25 2N6028 .35 8 PIN 'WVW .59 1,49 754S3 
2Nl56J .40 2N6043 1 .75 1A PIN WW .69 1.115 75•54 
2N3$65 ,40 2NBC14S 1 .75 1fi PI NWW .69 1.9S 75477 
PN3565 .25 MP5-AOS .25 18 PIN WW .99 1.!15 75491 
MPS3U8 .25 MP'S-A06 .25 20 PIN WW l .09 .98 4.!15 7549·2 
MP$3640 .25 MPS·A'3 .•O 22 PIN WW 1.39 1.28 1.2& 75493 
PN31iUI .25 MPS· A55 -25 24 PtN WW t ,49 1.35 1.25 7$494 
PN3644 .25 MPU ·U1 .99 2~ Pl N WW 1.89 1.49 Bl FETMPS3?04 .15 TIP2:9 .65 40 PfN WW 1.9!11 .80
MPS370G .15 TIPJ1 .75 .!19 LF347 

T IP·.12 .79 .79 1.1'351 
1 ..00 lF353 
2 .19 LF355 

.79 LF35e 
1 .19 LF3S7 
1 .19 LF-411 
2 .19 LF4il 

lnqulry 162 AUGUST 1985 . BYTE 425 



TEXTOOL ZERO INSERTION FORCE 
SOCKETS AND RECEPTACLES 

D-SUBMINIATURE 

~~ 
DB25SR 

DE.SCRIPTION ORDERBV CONTACTS 

9 15 25 37 50 

MALE DBn:P 1.19 L59 1.90 2..85 4.26 
SOLOER CUP 1'-E.MAl'.E. DB..S 1.SO 1.85 2.25 3.90 S.n. 

IUGHT ANGl.E MALE oe..Pn 1 .65 2.20 3.00 4.83 -
J>C SOLDER FEMALE DBo SR 2.18 3.0J 3.00 6.19 

"""" .... .... 3Jil9 5.60 
WIRE WRAP F•MALI< 0 110.-....... ~.70 ~~, 6,84 s.95 -

IOC RIBBON CABLE 
I Un llllP L~D ~~ : 4 . 101 ..... 

FE-...~ 10 8..S 3.25 4.29 5.26 7Jl5 
BlACK H OOD-8 .1n 

HOODS GREY HOOD:ax .89 .99 .99 1.09 1 .1H 

MOUNTING HARDWARE-$1 .00 
fOR OIWERING INSffilJCTIONS Sf£ IOC CONNECTOFlS BELOW 

IDC CONNECTORS 
CONTACTS 

DISSCR IPTION O R.DER BY t--:1-0-r--20:-.--,2:-:6-..--,34-"T"- -40-..--50--I 

SOLDER HEADER .82 l .29 U8 2.20 < .~$8~ 3.24 
RIGHT ANGLE SOLDER HEADER ID H:ini:SA .85 1.36 1.76 Z.31 Z .1Z ;J.;J. 

- HEADER IDH•.W 1.86 2.9B J.84 • .5'o " &.n 
RIGHT AN GLE WW H EA DER l_OH:11111WR 2 .05 3.28 4.22 4.45 4 .E l 
RIBBON HEADER SOC,KET H)Su: .19 ..99 1.J9 ,,,.. 
RJBBON HEADER IOMJut 
A t DEu: t~ln 

ORDERING INSTIJCTIONS: tNSEllT THf NVMl#iR OF CCN1ACTS IN THE PQSJnON MARKED -a" OF THE 
"ORDER 8 r PART NUMBER LISTED. EXAMPLE: A 10 PIN RIGHT ANGU! HOLDER STYLE WOULD BE IDHIOSR 

BARGAIN HUNTERS CORNER 
12VDC CAR CLOCK 

* EASY TO READ 'A" FLUORESCENT 
DISPLAY 

* DESIGNED FOR USE IN AUTOS 
* HOURS/ MIN. SET SWITCHES 

MOUNTED ON BOARD 

SPECIAL ENDS 8/31/85 

HARD TO FIND 

" SNAPABLE" HEADERS


Can easily be snapped apart to make 

any ,.i... header, all with .1" centers 


SHORTING BLOCKS 

1•40 STRA.IGHT lEAD .99 

~::: ~i'.!Ia~G~D ~::: 
2

•40 RIGHT ANGLE 2.!19 

~~~~~~: ~.-~~EJ"R1~=~ 
OR ANY .1" HEADER 

5/ 1.00 

DIP CONNECTORS 
DESC:RIP'llON ORDER BY 

HIGH :nr:ti~:i"J~Ol..EO AUGAT..ST .99 .9 9 .99 1 .69 1.89 1.89 1.99 ;Z,49 2.99 

HIGH::,~~~~r:J~OLED AUGAT....WW I .JO 1.80 2 .10 2.40 2.50 2.90 3.15 3.70 SAO 

COMPONENT CARRIES J)g .99 .99 1.09 1 .49ICC""[DIP HEADERS! 

RI BOON CABLE 1.75 2..95IDl'xx .95 .95DIP PLUGS llDCI 

FOR ORO/IRING tN$TRVCT10NS SfE IDC CONNECTORS BELOW 


DIP 

SWITCH ES 


4 POSITION .85 

5 POSIT ION .90 
~ :g~mg= :~~ 
'• oPOPOSSITITIIOONN , ·. '259 

1N4001·~iiiiiiiliiliiiilll••······· 1N4148 

36 PIN CENTRONICS 
IOCEN~ Rl llBON CAB LE MALE 8.95 
10CEN36/ F RIBBON CADLE FEMALE 8.95 
ceN:JG SO LDER CUP MALE 7.ll5 

(ASTEC UM1082) 
QUA NTITIES LIMITED 

• PRESETTOCHANNEL3 
• USE TO BUl lO TV· 
COMPUTER INTERFACE 

• • 5 VOLT OPERATIO N 

VI DEO RF OUT 

•v 

l:DGECARD 
CONNECTORS 

S-100 ST S- 100 3.95 

s-1ooww S · IOO 4 .!15 ...	 .oo
72 PIN ST 6..95 
~::= ~ l8NI PC !::~ 
SO PIN ST APPl.E 4.95 1N751 

:: ~:= ~ ~~; 1N7S9 

EMI FILTER 
•MAJOR MANUFACTURER 
•LOWCOST ~ 
• FITS LC.HJ> BELOW • . / 

$4 .95 

LINE CORDS 
LC-2 2 CONDUCTOR 6 ft .39 
LC·3 3 CONDUCTOR 6 ft .99 
lC·HP 3CONOUCTORWITHSTANOARO , 

FEMALE SOCKET 6 f1 , .49 
LC.CIR C<GARETTE LIGHTER 

PWG WTTli 6 FOOT CORD 2.9.5 

MUFFIN FANS 
4 .68" SQUARE 14.95 
3 " S.QUARE 14 .95 

RESISTORS 
"A WATT 6% CARBON FILM 
A ll STANDAR D VALU E.S 

FROM 1 OH M TO 10 MEG O HM 

50 PIECES SAME VALUE _025 
100 PIECES SAME VALUE .02 

1000 PIECES SAME VALUE .015 

BYPASS CAPS 
::l ~ ~g~ou~ 1 c 1~~~~:: 
.1 /A DISC 100/ 08.00 

1 M UITIHllC ••1' • / $11151lll.11,A •OINIOI • 100

1N4004 

:C:~~2 
KBP04 
MOA980-1 
MOA980-2 
MOA990-2 
VM48 

T0-220 
T0-220 
10-3 
T0·220 
T0.3 

SPOT MIN l-TOGG~E ON·ON 1.25 
DPDT MIN l-TOGCJ'L..e ON-O N 1.s o 
DPDT MIN l-TOGGl.E ON-OFF-ON 1.75 
SPST MINl ·PUSHBUTTON N.O. .39 
SPST MIN I-PUSHBUTTON N.C. .39 
BCD 0 UT 10 POSlTIO N 6 Pl N iDIP 1.95 

DIODES 
5.1 	VOLT ~ENER .2!'; 

.2612.0 VOLT ZENER 25/ UIO 
50PIV 1A 1211[1N9UJSWITCHING 
400PIV RECTIFIER 10/1 .00.00 1111•••1!!11~11~11111~···

.25 =~~ ;1:A BRIDGE 	 AS 
400PIV I.SA OAIDGE .55 
SOPIV 12A BRIDGE 1.95 
lOOPl\I 12A BAIDGE 2.25 
IOOPl\I 27A BRIOGE 2A9 
OIP-81l10GE .JS 

HEATSCREWSINKS 
ON .35 

CUP ON .35 
SCREW ON .95 
INSULATOR 10 / 1.00 
INSULATOR 10 / 1.00 

SWITCHES 

CAPACITORS 
TANTALUM 

1 .0,~ • 15V .4 0 .47,.r 3SV 
6 .B 15 V .7 0 1 .0 JSV 
10 15V .8 0 2 .2 3SV 
22 1sv 1.35 4.7 
.22 35V .40 10 

DISC 
10pf sov .OS 560 sov 
22 50V .OS 680 sov 
25 sov .05 820 sov 
27 sov .05 .001.,1 50V 
33 SoV .OS .0015 50V 
47 sov .05 .0022 sov 
56 50V .05 .0 0 '5 sov 
68 50V .05 .01 s ov 
82 50V .05 .0 2 5 0 V 
100 sov .OS .05 sov 
220 50V .OS .1 '2V 

MONOLITHIC 
.01pl sov . 14 ,1pt s ov 
.047pl sov .15 .471" S•OV 

ELECTROLYTIC 
RACIAL AXI A L 

1µ1 25V ,14 1pt sov 
2.2 35V .15 4 .7 1GV 
4.7 sov .15 10 t 6V 
10 SOV . 15 10 50V 
47 lSV .1 8 22 16V 
100 16V .18 47 sov 
220 JSV .20 100 15V 
470 25V "30 100 35V 
2200 16V .60 2.ZO 25V 

33 0 16V
COMPUTER 5 00 l &V 

1000 1GVGRADE 2200 16V 
44,000µ1 lOV 3.95 6000 1GV 

LED DISPLAYS 
HPSOSl-7760 CC .43" 
MAN ·n CA .l" 
MAN °74 CC .l" 
FN D·3571359l CC .375"' 
FND.6001503) CC .5 " 
FND·5071510l CA .5" 
TIL.-311 4-:117 HEX W / LOGIC .270"' 

D IFFUSED LEDS 
1-118 

JUMBO RED T1 ~ .10 
J UMBO GflEEN THi .t8 
JUMBO VEU.OW THI .18 
MOUNllNG HOW T1"' .10 

MINI RED 
MINI GflEEN 

T1 
T1 ·' o .18 

MINI VEllOW T1 . 18 

RECT RED Z.Srnrn ..25 
RECT GREEN 2..a5mrn .30 
RECTVEUOW 2.Smm .30 
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WIRE WRAP 
PROTOTYPE CARDS 

FR-4 EPOXY GLASS LAMINATE 
WtTH GOLD-PLATED EDGE-CA.RD FINGERS 

. - - - - I ! i!i.Dfl,._.,_ 

. _Ujj, l' . -

IBM. PR2 IBM 
BOTH CARDS HAVE SILK SCREENED LEGENDS 

~INCLUDES /.IOONT/NG BRACKET 
Win< •·5\1 AND GROUND PLANE ••• • OZ7.9S 
AS A80\IE WITH 0 COOING LAYOVT 129.95 

S-100 

FD-558 'h HEIGHT OS/ DD 
FD·5SF 'h HEIGHT OS/ QUA.D 

SHUGART 
SA 400L 5'A" [~0 TRACKI SS/ 00 
SA 460 5V." [80 TRACK.I DSI OUAD 

8" D ISK DRIVES 

$89.95 
$99.95 

$199.95 
5199.95 

FD100-8 BV SIEMENS. SHUGART 801 EQUIV. 
SS/ DO S129.00 

F0200·B BV SIEMENS. SHUGART 851 £QUIV, 
0$/ 00 5180.00 

JFORMAT·2 $49.95 
SUPPORT FOR QUAD DENSITY DRIVES 

FROM TAU TREE SYSTEMS 

TEAC FD·S58 

TANDON TM100-2 

CABINET 111 s29.95 
• F~tt one full M.igh1 5 %"'disk drivo 
• Colot" mD1chftt: Appl11 

CABINET 112 s79.00 
• Fit:I one full haigh1 5 ' "'dilk drive 
• Complete w.ilh powor •uppfy. Jw;tch. 

lin1t COf'd,. fi.r.Y- and stand•rd power
connecito.. 

• Pleat• •pecifv G1"6Y ot Tinn 

CABINET 113 $89.95 
.. Flta rwo half Ntlgtu S''A."d :tdt driv.
.. Complete wilh plQW111" •uppty• .switf;h. 

ll'ne cord, tuM and .1tandard ~ 
conneetota 

BARE · NO FOIL PADS • , ••••• •••• 115.15 
HOtllZONTALBUS • , •• , ••••••••• 121.80 
VE.llTICAL BUS . ••••.•••••••••• 021.80 
SINGUi FOIL PADS PER HOLE • • • , • • •22.75 

Pl.EASE INCLUDE SUFFICENT AMOUNT FOR SHIPPING ON ABOVE ITEMS 

8" DISK DRIVE CABINETS 
ALSO AVAILABLE-PLEASE CALL 

PiEASE INCLUDE SUFFICIENT 
AMOUNT FOR S/'llPPING ON ABOVE ITEMS 

APPLE 
BAllE · NO FOIL PADS • , •••• • •• • • a1S.IS 
HORl20NTAL BUS •••• , • , •••• , • • &22.75 
SINGLE FOIL PADS PER HOLE . •. . .. •21.80 
FOR APPLE llo AUX SLOT •• • , .•.• • a30.00 

SWITCHING 
POWER SUPPLIES 

PS-IBM S99.95 
• FOR. IBM PC.•XT COMPATIBLE 
• 1l0WATTS 
• •SV @ 15A. •12V @4.2AGENERAL PURPOSE 

221" PIN EDGE-CllRD (. 156" SPACING} 'ti~$~~ - t~l?°iA"A i.i"nt.~ 
SARE - NO FOIL PADS 4.5" • 6.0" •.••• 09AS 
\IERTICAL BUS 4.S" • 6 .o · ••• . •• , . • 013.95 
SINGLE FOIL PAOS 4 .5"' • 6.0" ••• ••• t14.20 
BARE - NO FOIL PADS 4.S"' • S.O'" •••• 010.40 
VERTICALBUS4.5"'a9.0"' ••••••• , • 114.20 
StNGLE FOil PA.OS 4_5 '" • 9_{)'"' •••••• •13SO 

PS-A $49.95 
• USE TO POWER APPLE TYPE 

SYSTEMS 
• •S\1 @ 4A. •12V @ 2.SA 

-SV @.SA. -12V @.5A 
•APPLE POWER CONNECTOR36112 PIN EDGE-CARD (,I " SPACING) 

BARE - NO FOIL PADS 4.S" • 6.Cr" • , ••• 09.45 
\IE RTICAL BUS 4.5" • 6.0 " ......... 013.25 PS-3 S39.95SINGLE FOIL PADS 4.5"' • 6.0" ••• , •• &14.20 
SARE · NO FOIL PADS 4.5"' • 9.0" ..• • 110.40 
VERTICAL BUS 4,5... • 3J>,. •• •••• •• • S14.20 
SINGLE FOi L PADS 4.5"' a 9 .o • . . • , •• t 15.16 

• AS USED IN APPLE Ill 
~ • •SV @ 4A. •12\1 @2.SA 
~~~~ ·5V 4ij> .2SA. ·12\1 @ .30A. 

BARE GLASS BOARDS 
NO EOGEoCARO FINGERS OR FOIL 

EXTENDER 
CARDS 

_'.. • -· • 15.5" • 4 .5" • 2 ", JIM LRS. 

PS· ASTEC $19.95 
2.5'" . 4 .5·· 
4.5'"•6..!§.'" 

•2-·•0 
~.70 
$6.20 

011 .35 

IBM •45_00 • CAN POWER TWO 5•4•• FOOS 
APPLE t 45.00 • •SV @ 2.S.A. •12V @ 2A 

· 12\1 @ .IA•.s·· .. 1.s·· MUl.TIBUS S86.00 
4:5" . 17.0'" 
a.5- • 11.r 018,95 

WIRE WRAP WIRE 
PRECUT AND STRl1PPED 

N1;1t•: 1 inch of lns:uJmtlon 1$ J trlpp•d on 
each l!lnd.A3~fi '" wira·h..lts only U5.. Df insu• 
lalion. 
LENGTH QUANTITY 
[INCHES! 100 500 1000 

2.5 1.60 4 _70 B.20 
3 1.60 4.70 B.20 
J ,5 1.65 5.00 B.90
• 1.7S SAO !l.60 
4,5 1,80 5.75 10.30 
s 1.85 6.10 11 .00 
5.5 1.90 6.50 11 .75 
G 2.00 6.85 12.50 
G.S 2.30 7,80 14,30 

' 2.40 a.w 15.05 
7,5 2.50 8.55 IS.SS 
8 2.110 8.95 18.80 
8.5 2.65 9.30 17.40 
9 2.70 9.80 18,15 
9.!i 2..80 10.00 18.')5 
to 2.90 10.50 19.70 

PRECUT ASSORTMENT 
IN ASSORTED COLORS 527.50 

100..: 5.S", 6", 6,5". 7'' 
250.a: 2:..5'", 4_5 ··. s·· 
liOOaa:.:r·. 3 .5 '", • •• 

SPOOLS 
54..30 250 fecit 117..25 

1 13..:ZS 1000fHt 121 .95 
P\il.as• :JPK-ffY ~h;w; 

BJwt,, Blnck, Y•How 0' Red 

GE NICKELCADMIUM 
RECHARGABLE BATTERIES 
NI-CAO CHARGER PACKAGE 

PRICE INCLUDES CHARG'EA (W.AU P\.UU). 
BATTDlES, & MODUIAll 8"TTl!llV HOLDEA 

AAA CELLS QTY. 2 an .71 
AA CELLS OTV. 2 1 11.?t 
CCELLS OTY. 2 $13.21 
0 CELLS QTY. 2 013.21 
S llOLT QTY, 1 aU.21 

BATTERIES ONLY 

i 2_6V AC 2 AMP 4 _95 
12,6II AC CT 2 AMP 5.95 
12..611 AC CT • AMP 7.95 
12.611 AC CT 8 AMP 10.95 
25.2V AC CT 2 AMP 7 .95 

PLUG CASE STYLE 
12V AC 2..50ma 3_95 
i 2V AC 500m11 4JlUi 
12VAC 1 AMP 5 .9:5 
12V AC 2 AMP 6.95 

DC ADAPTER 

• +SV @ SA IF •12V IS NOT US1'0 
• 6~3H • 4~0~· • 1 ~9" 

M ICROCOMPUTER 
HARDWARE 
HANDBOOK 

FROM ELCOMP $14.95 
Over300 p&vnOf rnlil'WfKtuntr"e 
di:rmlheimbondwmo.t~ 
1.d41di lC"s 

• TTL - 74, 74LS & 74F 
•CMOS 
• Voltage r•'"-'~torw 
•MomG•'\" RAM. ROM. EPROM 
• CPU'S • 8800. asoo. zeo. 

8080. 8085 & 8Cl8818 
• M'PU Support & lnt.,.rac:o. 

6800. 6500, ZllO. 8.200..... 

20 MHz DUAL TRACE 
OSCILLOSCOPE 

UNSURPASSED QUALITY AT AN UNBEATABLE PRICE 

• BAND WIDTH · DC: DC TO ZOMH1 l..JdbJ 
AC: 10H•TO 20MH11-JdbJ 

• SWEEP TIME· .2 µSEC TO .S S(C/ DIV ON 20 RANGES 
• V;EATJ HORZ. DEFLECTION : SmV TO 20Vi DIV ON 20 RANGES 
• COMPLETE MANUAL AND HIGH OUAUTY 

• l':.~~Np:~~:~~:~~'f8o~M $399.95 
:-z::i:g:~fs"~~~e:_.TION WITH PROBES 
• 110/ 22.0 VOLT S0/ 60H1 OPERATION 
• COMPONENTTESTER 
• LP CONSUMPTlON - 19 WATTS 
• 8UILTIN CALIBRATOR 
• AUTOMATIC OR TRIGGERED TIMEBASE 

OK IN DUSTRIE S 
EX·1 IC EXTRACTION TOOL 

• ONE PIECE M ETAL CONSTRUCTION 
•EASILY EXTRACTS 8-24 PIN DEVl~S 
• ~OWCOST •2.19 

EX-2 IC EXTRACTION TOOL 
• EXTRACTS 24,-40 PIN DEVICES 
• HEAii\' OUTV M ETALCONSlRUCTION 
•GROUND LUGS FOR MOS Ele'TRACTIONS Q 
•EASY ONE HANO OP,ERATION 012.74 U 

IC INSERTION TOOLS 
INS-1416 fot 14-16 pin IC"• 05.15 
MOS-1416 for 14-16 pin IC"a 010.92 
MOS-2428 10< 24-28 pin lC"a 010.92 
MOS-40 10< 40 pln IC"• •12.43 
MOS---root11Nr..mofAl<001tuolloo 
lnd-~A>glolCMOS~"'- INS-U 16 INS -:Z428 

BW.£30 WIRE WRAP GUN 
• BATTERY POWERED-USES 2 NI-CAD 

C CEU.SCNOT INCWDEDJ 
• POSITIVE INDEXING 
• ANTI-OVERWRAP DE\llCE S41 .55 

WSU-30 WIRE WRAP TOOLS 
• WRAPS. STRIPS. ANO UNWRAPS 
• WSU·30M WRAPS AN EXTRA TURN OF 

INSULATION 

WSU-30 S8.84/WSU-30M s10.14 

WIRE WRAP TERMINALS 
SLOTTE D 
SINGUi SlOED 
IC SOCKET 
OOl,IBLE SIOED 
INSERTION TOOL 

2Sl s7.0S 
25104.25 
25/ 57.0G 

U l :Z..80 
03.84 

WIRE DISPENSER 
• WITH 50' ROLL OF WIRE 
• BUILT IN p,LUNGEll CUTS WIRE 
• BUILT IN STil l PPER STillPE,S 1" 
• llEFILLABU 
WD-30 56.50 WD-30TRI $9.50 
s.-;Hy Blue. - Wllh SO" ol 6""h! 

'Yetliow or Rad R•d. Blu. •nd White 

SOCKET-WRAP l .D.™ 
• SUPS OVER wrne WRAP PINS 
• IO~NT1Fll;.S PIN NUMB~RS ON WRAP 

SIDE OF BOARD 
• CAN WRITE ON PLASTIC; SUCH AS IC o 
PINS PAR'fR PCK.. OF PRIC:E 

B IDWRAP 08 10 1.9S 
14 IUWRAP 14 io 1..95 
16 IDWRAP 16 10 1..!S 
18 IOWllAP 18 S 1.95 
20 IDWRAP 20 5 1.95 
22 IOWRAP 22 5 1.95 
24 IOWRAP 24 S 1.95 
2S IOWRAP 2S 5 1.95 
40 IOWRAP 40 !5 1 -95 

Pl.EASE ORDER BY NUMBER OF 
PACKAOES IPCK. OF) 

BW-630 

wsu•.a.o.rlOM 

MULTIMETER PEN 

AUTO RANGING, POLARITY & DECIMAL! 
•LARGE 3~ OIGIT DISPLAY 
• DATA HOLD SWITCH FREEZES READING 
• FAST. AUDIBLE CONTINUITY TEST 
• LOW IJATTl!RY INDICATOR 
• OVERLOAD PROTECTION 
9 ONLY 1 7'9"' 11t &•/." ' 111 JA'" 
• OC VOLTS .1mV-SOOV 
• AC VOLTS 1mV·SOOV 
• .1 OHM-20ME..GOHMS 
•WEIGHS ONLV 2.3 QIJNCES 
• ~ow PARTS COUNT-CUSTOM 80 PIN LSI INSURES REUAHIUTY 
•INCLUDES MANUAi.. BATTERIES. SOFT CASE, 2 PROBE TIPS, 

AND ALUGATOA CLIP 
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TEAC fD-558 DS/DD HALF HEIGHT FOR IBM PC $89.95 

EPROM PROORAMMER 

FOR APPLE COMPUTERS 

RP525 
$79.95 

• DUPLICATE OR BURN ANY STANDARD 
27u SERIES EPROM 

• EASY TO USE MENU-DRIVEN SOl'lWARE 
INCLUDED 

•MENU SELECTION FOR 2716, 2732, 2732A. 
2764 8o 27128 

• HIGH SPEED WRITE ALGORITHM 
• LED INDICATORS FOR ACTIVITY 
• NO EXTERNAL POWER SUPPLY REQUIRED 

• 'h HEIGHT-ALPS MECHANISM 
* 100% APPLE COMPATIBLE 
• FUU 1 VEAR WARRANTY 

• TEAC MECHANISM· DIRECT DRIVE 
• 100% APPLE COMPATIBLE 
• FULL 1 VEAR WARRANTY 

* FULL HT. SHUGART MECHANISM 
• DIRECT REPLACEMENT FOR APPL.E 

DISK II 
• SIX MONTH WARRANTY 

DISK DRIVE ACCESSORIES 

NEW FOR APPLE lie 

MITAC 
AD·3C 

$139.95 
• 10.0% APPLE lie COMPATIBLE, 

READY TO PLUG IN W/ SHIELDED 
CABLE 8i MOLDED 19 PIN CONNECTOR 

* FAST, REL.IABLE SLIMLINE 
DIRECT DRIVE 

" SIX MONTH WARRANTY 

MF-100 
MULTIFUNCTION CARD 

FOR IBM PC / XT 

ALL THE FEATURES OF AST'S 6-PACK 
AT HALF THE PRICE! 

* 0·384K RAM 
• SERl,AL PORT 
• PARALLEL PORT 
*GAME PORT 
• SOFTWARE INCLUDED 

ONE VEAR WARRANTY 

TAXAN MODEL 415 
RGB VISION Ill MONITOR 

ORIGINALLY MAOE FOR ACORN COMPUTER 

• 18 Miu BANDWIDTH 
• 640 x 262 PIXEL RESOLUTION 
• 16 COLORS WITH INTENSITY CONTROL 
• 12 INCH BLACK MATRIX 
• IBM AND LOTUS COMPATIBLE 

RGB MONITOR CABLE FOR IBM 
COLOR DISPLAY ADAPTOR 
• SAME AS IBM COLOR CARD 
• SUPPORTS COMPOSITE OR AGO MONITOR 

MODEM 
FOR APPLE OR IBM 

INCLUDES ASCII PAO·E' Me NU DRIVEN SOFTWARE 
!AT LEAST A SlOO.OD VALUE IN ITSELF! ) 

• FCC APPROVED 
• BELL SYSTEM 103 COMPATIBLE 
• 300 BUAD 
• AUTO·DIAU AUTO·ANSWER 
• DIRECT CONNECT 
• INCLUDES AC ADAPTOR 

ONLY $69.95 
PLEASE SPECIFY 

APPLE OR IBM WHEN ORDERING 

1&K RAM CARD $39.95 
FOR APPLE II+ 

• 2 VEAR WARRANTY 
• EXPAND YOUR 48K APPLE TO 64K 
• USE IN PLACE OF APPLE LANGUAGE 

CARO 

HOLDS70 51/.i" 
DISKETTES, 
WITH R.OOM 
TO SPARE 

5114'' BULK PACKAGED 
OS/ DD WITH HUB RINGS 

$.89ea. $.95ea. $.99ea. 
QTY 250 QTY 1DO QTY 50 

IBM COMPATIBLE 
POWER SUPPLIES 

130 WATT 
$99.95 

XT COMPITIBl.E 
• •5V @ 1SA. • 12 @ 4.2A 

-5 @.SA,  12 @ .SA 
• UPGRADE YOUR PC, POWERS HARD DISK 
• POWER CABLES FOR 4 FDDs 
• ONE YEAR WARRANTY 
• SWITCH ON SIDE (FITS IBM CASEI 

100 WATT 
$89.95 

• SWITCH ON REAR 
• FOR USE IN OTHER 

18M TYPE MACHINES 
• AVAILA8LE IN l OOW 

OR 130W VERSIONS 
• 90 DAY WARRANTY 
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WANTED: Oper<Ition California. ;m International 
o rganizacion active In African famine relief. needs 
doi1ation of full system for supply acquisition. moni· 
taring use of donations. and donor lists Operaclon 
Ca lifornia Inc .. 7615 1') Melrose Ave . Los Angeles. 
CA 90046. 12131 658-8876. 

WANTED'. onproflt organizadon ror cultural support 
10 fore1gn·bom adopted children and moral support 
to parents seeks donation of computer equipmem 
and peripherals for national office. Parents and 
friends of the Nest. POB 235. Wes1 yack . Y 
10994 . 19141 358·64n . 

NEEDED: Tux-deductible computerS- peripherals. and 
public-domain software sought by nonprofit univer
sity sponsoring a volunteer group of graduating 
MB1\s to help Improve managerial skills and eco
no mic condi ions in developing nations. Ron 
Robbins, 806 o th Fourth St. Fairfield. IA 52556. 
!5 1'.H 472-9464 

WANTED: onprofit training program for develop
mentally disabled adults seeks iax;:!eductible dona· 
tion of IBM PC with printer for educational and ad· 
minisuative purposes Will pay shipping. lohn 
Schiermeister. lri-City Care Inc.. 15 \st St. SE. POB 
423. Stanley. 'D 58784. \701) 628-2990. 

NEEDED: Missionary. responsible for introduction of 
computer sys em in Chris1lan publishing organiza
tion. needs books. magazines. or Information about 
U JX. C. office automation. compu1er-assi&ed trans
lation. and typesetting. Inga Haake. POB 1688. 
90000 Pono Alegre RS. Brazil. 

WANTED: Nonprofit charitable O!lanlza1ioo that uses 
TRS-80 equipmen1 in every aspect seeks contribu
tions of additional equipment. Robert E~ein , Cam· 
bridge Center for Behavioral Studies. 11 Ware St . 
Cambridge. MA 02138. [617J 495-9020 1colleco. 

WANTED: Housebound child with juvenile arthritis 
seeks computer Johanna Avella. 112 Denton Ave.. 
Lynbrook. Y 11563. [5 161 599·7425 . 

WANTED: Student in research and experiment;ition 
In compu1er science seeks correspondence about 
Macintosh or Apple lie. Henry E Iara Metgarelo. Las 
Lilas 0483 . Rob. Imperial. lemuco lxa. Region. Chile. 

WANTED: Low-Income olde; student needs Atari 800 
or 800XL with disk drive and color monitor. can pay 
up to S300. Conc1ere Thylor. Apt 6B. 6 7-08 Parsons 
Blvd . Flushing. Y 11365. 

WANTED: Graduate student seeks correspondence 
In microcomputer field to discuss hardwareiSoftware 
crends with reference to engineering/scientific ap
plications. Also need help in obtaining magazines 
and public·domain software. Can provide some 
rem uneration Malcolm Silberman. 15 Villa Savoy. 
Savoy Estates. 2090. fohannesburg. South Africa. 

WANTED: Public·domain dictionary 11.e. word listJ 
good for use m word games. Also. publlc·domaln 
informa1ion or software for playing crossword 
games from PC to PC. Will pay expense or send disk. 
Steven Alexander. Apt. 300. 905 Union St.. 
Brooklyn. Y 1121 5. 

WANTED: BYTE. December 1984 Richard Boehmer. 
134 Beechwood Rd.. Braintree. MA 02184 . 

WANTED: Tractor· feed adap1er and cut·shee1 feeder 
for Comrex CR-I ComRiter wide-carriage daisy-wheel 
printer Bob Hall. 24621 Highway 29. Middletown. 
CA 95461 

FOR SALE: Franklin Ace 1200. 64K RAM. two drives, 
Z80 CPU v.•ith added 64K RAM . 80-column card. 
serial and parallel ports. Amdek Color I monitor. 
Krah 1oystick. speech synthesizer. magazines. 
manuals. and more. Excellent condition. I will pay 
shipping; 52400 or best orfer. Brian Gimelson. The 
Peddie School. Hightstown. Ni 08520. 

FOR SALE: Turo Siemens FDD 100-8 8-inch SS/DD 
lloppy-disk drives. Includes power supply and 
enclosure. System has 9 months light usage. 5200. 
Darrow Klrkpatrick. POB 1049. Carpinteria. CA 
9JOIJ. 18051 684·8307. days 

FOR SALE: HP 4 ICV calculator lneecls repain. 
82104A card reader. XFUNCTIONS/XMEM module. 
XMEM module. Ctrcuit Analysis Pac ROM. 82059B 
recharger. 120 magnetic cards. High LLwl M~lh solu
tions book. keyboard-overlay kit: everything as is· 
SI 50. Dwight w. Hughes. 413 East S1. Andrew Ave .. 
Forrest Clry. AR 7233 5. [501J 633·84 I 5. 

FOR SALE: Tektronix 4052A graphks computer sys· 

tern. 64K. communica tions backpack (Option I ). 
tapes. and manuals. Excellent condition. \~II below 
55950 list price David F. Rogers. 817 Holly Drive 
E. Route 10. Annapolis. MD 21401 . [JO IJ 757-5724 . 

FOR SAL£: Three Okfdata 82192 tractors unused. S20 
each. NEC modems. 240014800 bps. good condi · 
lion. Hector Saviorti. 29 Cheryl lane Dr .. Wa1erbury. 
CT 06705 . (2011 753-1058. evenings or weekends. 

FOR SALE: Memory upgrade board that brings 8K 
PET 2001 to 64 K: S3 5. Also. '!bas Instruments Silent 
700 RIO 1hermal printer lfriction feed , RS-232C. 
80-columnJ· originally 569>. asking S300 or best 
offer. Call F G Volpicelli . t9 14J 736-1071 . 

NEEDED: An Insight Enterprises E0·4 single-board 
computer user to solve a problem. Can pay for 1he 
help. Write to Pablo Gaggino. Arturo Bas 146. Cor
doba 5000, Argentina. 

FOR SALE: Tuktronix dual floppy-disk unit Model 
4922 with two 8-lnch Memorex SS/SD drives. con· 
trailer cards. and pQ\ver supply In one cabinet . All 
manuals Best o(ler 01 trade. john Strupat 77 
Elmwood Ave.. London. Ontario 6C I J4 . Canada. 

WANTED: Thacher needs nonworking Commodore 
printers and disk drives II 520. 1525. 1526, and 
1540-154 \J. Hdonated, will pay shipping. If selling, 
please sl<!te lowest price. Send SASE for reply. Carl 
Bogardus. Chaparral Elementary School. 1220 Birch 
Dr.. Las Cruces. NM 88001. 

TRADE: Tl-99/4A software written by me for your Tl 
user·writ1en software. Also homebrew auachments 
for Tl. designs. ideas for softwa re projects. etc. Craig 
Lewis. 2940 Callendar Rd. Rome. OH 44085. 

NEEDED: Incarcerated computer science students 
studying toward AA degree seek typewriters and 
anything tha1 may aid in rehabllita1ion. Robert W. 
Mallette Ill and Gerald D. Fuller. Maryland Peniten· 
tiary. 954 Forrest St.. Baltimore. MD 21202. 

FOR SALE: Xerox 820: S\25. TVT-111: 575. 18-slotGod· 
bout motherboard: 530. Thinker Toys ATE tape: 55. 
Wamco CPU·I 180801: S50 \Vamco EPM.·I ROM 
board tno ROll.·IJ : 525 . Five Wamco MEM·I RAM 
boards 100 RAMsJ: $2 5 each. More assorted equip
ment available. Warren E. Greenberg. 145 Cottage 
Rd.. West Roxbury. MA 02132 

FOR SALE: Sharp PC·l500A pocket computer with 
8K RAM. Commodore VIC-20 wilh 16K RAM plus 
Datasette. Must sell: mint condition : best offer. Peter 
Suner. 4125 Nonh ontlcello. Chicago. IL 60618. 

FOR SALE: Back Issues o f BYTE : luly. August. and 
December 1978: February through December 1979: 
and January th rough March. and June 1980. S4 an 
issue. Vlad Kievsk.y. 5904-9 Stevens Forest Rd.. Co
lumbia. MD 11045. 

FOR SALE: Digital Letterprlnter Model 100-PC. high
speed. heavy.duty dot·matrlx printer v.•ith tractor 
leed: 6 months ofd and hardly used. original crating. 
instructions. etc.. S7 50. Michael Bach. 2 115 
Frederick Ave.. Kalamazoo. Ml 49008. f6l61 
385-7074 . days. or 344-8289. evenings. 

WANTED: Sets ol the magazines Tl 99er. Home Corn· 
t111Ur. and P1UlOMJ Conrpurrr. Will trade or sell early 
Issues ol Kirobaua and lnttrf;i(t. Merle Vogt. POB 145. 
Von Ormy. TX 78073. 

FOR SALE: NEC APC·H 12 color-graphics board with 
128K RAM expansion memory for 1he NEC APC 
H03 color computer. New. unused. and in original 
box . 5575 including UPS in the continental U.S. 
Howard D. Roney. 4840 Andrea Dr. NW. Salem. OR 
97304. (5031 378·1826. alter 6 p.m. 

UNCLASSIFIED ADS MUSf be noncommercial. from 
reade~ wf10 (1moe computer equipme11t to fiu~. 5ell. or lrade 
011 a 011elime basis, All requests for donated comp11rer 
equipment •nust be fro111 no11profit org1mizalion~ Programs 
to be euJ1a11ged must be written by lire individual or be 
in Ifie public domailr. Ads must (le typed doufile·spaced. 
co11/ai11 50 words or less. arrd include fu/l 11a111e arid ad· 
dress. T/1is is a free 5erviu;ads are pnnted a.s space per
mils BYTE restri\'S rhe ngf1t to rejell any tmclassified 
ad l~at does 1101 meet 1f1ese aitl'ria . Wf1e11 you su6mil 
your ad (BYTE. Undassified Ads. POB 372 . HancGl(k. 

H 03449). allow at lea.st four mo111f1s for it IO appear. 

FOR SALE: BYTE. May 1977 through October 1983 
and a few issues before May 19 77. Buyer pays ship
ping Dave Lamb. 3501 Kings1on Circle. Ft. Collins. 
co 60525 . 1303) 223-7131. 

FOR SALE: Tl-9914A. disk controller and drive. 
peripheral expansion box. extended memory card. 
and more. Never used. Paid S750. asking $500 or 
best offer. Bruce Ransom. 13278 Paramount Dr . 
Saratoga. CA 95070. 14081 741- 1492. evenings 

FOR SALE: Micromint MPX-16 single-board compu1er 
system. MPX-17 IBM keyboard inrerface. and more. 
$900. Lee W. Sorensen, 6555 l.alvndale Lane. Maple 
Grove. MN 55369. (6 12] 4 20.2425 . 

FOR SALE: ICs including eight 41 t6s. 68000. lwo 
4802s. lTL. and CMOS. Also over 500 mlscella· 
neous components including transistors. ceramic 
resistors. metal film and carbon resist01s. diodes. 
and capacitors. Most new. all marked. SI 000 value; 
asking S300 firm. T. A1iyeh. 6 Munnisunk Dr . 
Simsbury. CT 06070. f203J 651-0819. 

FOR SALE: DEC Rainbow 100 uni t with keyboard . 
black·and·whlte monitor. owner's manual. new: 
Sl 200 lames Guilfo rd . POB 15060. Cleveland. OH 
44115. 12161 961-0462 

FOR SALE: Tl·9914A computer wi h expansion box. 
32K card. RS-2J2C. disk drive. speech synthesizer. 
and more: 51000 plus shipping Bill Sterek. 36 
Sedgwick. Oswego. IL 60543 . t312J 554·8256. 

WANTED: PC Magazine. volume I. numbers I. 2. and 
6. W. A. Winshall. 3 Ferndale Rd.. Weston. MA 
02193. 1617) 23 5-5360. 

FOR SALE: Breadboard Interface for TRS-80 Model 
\/ill ; plugs into expansio11 slot and has on-board 
logic probe. 8· race S<;ope multiplexer. cables. and 
manuals: 5250. Also. HUH TRS-80 to S- 100 bus 
adapter: S35. U.S. postal money order only. I will 
pay shipping. Steve Griffith. POB 639708. Butte 
Ave.. Florence. AZ 85232. 

WANTED: Users o f Timex Sinclair IOOO for corre
spondence and practical information sharing. Wish 
to form club. A. M. Bailey. cio POB 161815. 
Sacramento. CA 95616·1615. 

FOR SALE: North Siar Horizon S-100 bus mainframe 
112 slots! with z.ao. two serial and two parallel ports, 
MS&C DMB6400 64K DRAM. SOS VersaRopP\"11 disk 
controller. cabinet and power supply with two Sel· 
mens FOO 100-8 8-inch floppy drr.-es. Heathk.it H-19 
1erminal. and Epson MX.00 printer: S2 500. Send SASE. 
Richard Palmer. 72 AkJa CJ.. Poughkeepsie. Y 12603. 

WANTED: Software driver (8080 code! for Heuristics 
Speech lab Model 20S IS.100 model!. The manufac
turer"s out of business. and the board's ROM is not 
working. Will pay postage. cost of disk or photo· 
copying, etc. Bud Stalker. IOI South Whiting St 
1 1506. Alexandria . VA 22304. 17031 370·2242. 

FOR SALE: LAJ4 DECwriter IV printerlterminal. 
mounted on matching stand (on castersl with out
put/input trays. complete with optional tractor. 
manual. cable, and ribbons, perfect condition : 54 50. 
Paul Morgenstern. 59 Vernon SL \Valtham. MA 
02154. J617J 894·9i20 

FOR SALE: DEC Rainbow IOOA with 2 56K. two 400K 
drives. monitor. keyboard one communication pon. 
one paral.lel port. all ca bles. and manuals. Asking 
$2350 or best offer. Jirayu 11-eraprasert. 385 North 
Rockvale 18. Azusa. CA 91702 . t818) 334-1185 . 

WANTED: Atari 800XL owner would lrke to corre· 
spend with other Atari users to expfore Its capabil
ities and potential by exchanging information. ideas. 
advice. and public-domain or uscr-wrlncn programs. 
Ferit Saracoglue. MD. Gazi Mustala Kemal Bulvarl. 
No: 120/19. Maltepe, Ankara . Turkey. 

FOR SALE: Turo IMSAI VDP 80s with 64K RAM . two 
8-inch disk drives. Excelien1 condition. Best offer. 
A. M. Agapes. POB 352. Dauphin Island. AL 36518. 
(2051 460-7171 or 661·7326. 

FOR SALE: Complete set of BYTE. first issue through 
present. Excellent condition. Best offer. Marlene 
ladavaia. Suile 410. 5725 Paradise Dr.. Corte 
Madera. CA 94925. 141 51 924-0840. 

FOR SAL.E: Sage II computer wi1h Ou me OVT-211 GX 
amber graphics terminal. 500K 150-ns RAM. two 
low·proflle MOK floppies. RS-232C port. IEE-488 
port. Cemronics parallel port modem port. all 
manuals_ and more. Originally 55700. asking $4500. 
Wayne Briuon. 3800 McKinley. Plano. TX 7 5023. • 
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149 IST Pt.AC SYSTEMS • 400 
l J ·~-6 WORLD . . . • 42J 
1 AST. RESEARCH •. 19 
4 /\ST RESEARCH •• 19 
5 AB COMPUTERS . . • . . • l84 
6 AB COMPUTERS ..•..• .. 28' 
7 AllC DATA PRODUCTS ..•... . 404 
a ADOMf\STER CORP . . 421 
9 /\DTE • • • •• 200 

10 	 ADVANCED COMP PROO . 416. 417 
160 i\lJ)EC ....... 280 

161 Al.OEC . . . 280 

13 	 Al.F PRODUCTS INC .... . •.. ~8 
14 	 ALLIED MICRO DEVICES . •.. .421 

AMllf.R SYSTEMS . . . .. l!. 29 
llMERICAN MtCRO SYSfEMS •. 421 

17 AMERICA RESEARCH •...• .. 20S 
18 AMERICA RESEARCH . . .... 20S 
19 AMERICA SEMICO OUCIOR 194 
20 AMPRO COMPUTERS IN •••• 166 
21 	 APPARAT INC ...........192 

APPLE COMPUTER INC • • CU. I 
APROrf..K ... 155 

2l J\PROIEK •. ' ' 42J 
21 ARK ELECTRONICS PRODUCTS . 241 
24 J\SHlON·TATE. ... . ......• 179 

AT&T COM 1UNICATIONS . 176. 177 
AT&T IN FORMATION SYS . 288. 2 89 
A"ffiT INFORMATION SYS ... . . 35 1 

25 ATKINS ASSOCIATES . . . • .. 105 
2<> MJJOMATION FACILITIES COR? . 26 
27 AlllOMATION FACILmF.S CORP. . 26 
28 AVOCET • • . . • • . • . • • .... 99 

AWESOME TECH Ol.OCY. INC. 194 
30 8&8 ELECTRONICS . . . . .. . . • 192 

S&C MICROSYSTEMS ••••.• . •. 402 
11 llASf SYSTEMS....... .. •••• 157 
lJ llAY TECH ICAL ASSOC. •• •. • •. 2J 
14 BOS CORPORATION . • • .. .. 249 

8£ST WESTERN INiL ••• 101 
35 Bl ARY TECHNOl.OCY . 404 
)6 srrrnER ELECTRONICS •.•• ' 192 
37 B!.AIS COMPUTING IN •.. 126 
18 !IORWINO INTL.. • .. .41 
'39 BORWIND JNTL. . . . 4 1 
40 BORLAND INTL. . ............4l 
41 BORLA D INIL ............ 41 
42 BORLAND I TL .. . • . .. . .. 45 
43 BORl.ANI> INTL .. . •. 45 

BUEHLER SERVICES . • 421 
44 	 BUSINEs.S TOOLS INC. .•... 177 

BYTE BACK ISSUES . • •••• 188 
BYTE MARKETING 161 
8'nE SUBSCRIBER SERVICE .. 116 

45 	 B'ITEK COMP SYS. CORP • . 127 
C WAR EIOESMF.T C 144 

52 CDA IITT"l SOfT\\\'IRE •. 198 
41> C l COMPUTERS . .•. 120 
47 Cl COMPUTERS . . .• 320 

CALIF OICfTAL 414. 415 
49 CALIF SCIENTIFIC SfTIV . • . • 404 
50 CAPITAL EQU IPMENT CORP. .. 114 

368 C/\PITAl. MICRO . • .. . . . . . . 17 1 
51 CHORUS 01\TA SYSTF..MS • 306 
5 4 O VIL COMPUTI1 C CORP ••.• 4 02 

CODEX CORPORATION .. 251 
5<> COEFFICIF. T SYS CORP ..•. 159 
S7 COGITATE .. . • 402 
sa COCITATE . . . • ........42) 

COM.WJOORE BUSN MACHINfS 137 
60 COMMU ICATIO S ELECTR.410. 411 
61 COMP COMPNlS UNLTO 412. 41) 
62 COMPETmVE EOCE ... . .... 218 

COMPUMAIL. .••..•.••.•• 422 
61 COMPUSAVE . . • . • •. .. •... . 391 
64 COMPUSERVE • • • • • ..... 2 2 7 
65 COMPUTER AFFAIRS INC. ••• . • 158 
67 COMPUTER CONNECTION INC. 195 

COMPUTER CONTINUUM .. . .. 198 

Inquiry No. l'aie No. 

68 co~ PUTE:R FR IENOS 190 
69 COMPUTER HUT OF NE J7 5 
70 COMPUTER INNOVATIONS 308 
71 COMPUTER I NOVATI S . 296 
12 COMPUTER MAIL ORDER 116. )17 
11 COMPUTER MART )40 
14 COMPUTER MEDIA MARJ{E11NGJ94 
7' COMPUTER PAR'TS MART •. 421 
77 COMPUTER WARrnOuSE .. • . 319 
78 COMPUTtR WAR llOUSE .. • . 119 
79 COMPUTERBANC . • . . . • . . 06 
80 COMPUTRADE • • . • • . 244 
81 CONCORD TECHNOLOGY INC 421 
82 CONROY·LAPOINTE • 146. 147 
8l CONROY·I POINT 146, 147 
84 CONROY·LAPOINT 146. 147 
85 	 COSMOS • • • 

CR"5CE T COM I 
86 CUESTA SYSTEMS 
87 CUSIOM COMP TECH 
88 CUSIOM COMP. TECH • • • • . 

155 CYMA CORPORATIO . • . . . • 
156 CYMA CORPORATION . . . . • . 

89 O/IC SOFTWARE I C. . • . . 
181 l)ATA PEC 
184 DATA SPEC • 
185 DATA SPEC . 
186 DATA SPEC 

92 DATA TRANSLATION INC. . 

93 01\TAOROKERS • 

94 01\TASOUTli COMP CORP 


298 
192 
286 
188 
189 
345 
345 

25 
21(> 

. 216 
244 
244 

52 
)94 
247 

95 DAYNA COMM • . 46. 47 
96 D WXE COMP FORMS.. . • 210 
97 DICI DATA CORP . • • • . •• 107 
98 DIGITAL RESEARCH COMPUTERSl 14 
99 DICITALK ..... , • .. • • . 354 

148 DISK MERCHANT ••••• , . • • 50 
IOI OISK£TTE CON ECTIO.~ .. . • 251 
103 OJSKWORlD!. INC. . 381 
)6) DJSKWORLDt I C . 396 
l<M DISK\\'ORLDt INC. . . 406 
IOS DISPLAY TELECOMMNTNS 408. 409 
)74 DITRON CORP.. . • . 404 
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106 OOKIW COMP PllOD INC. .. 40) 
107 DOW IO ES NEWS RETR IE:VAL 67 
108 EAsrM,\N KODAK CO . .... .. 115 
109 ECOSOFT .. . . • . .... 158 
110 E.LECTRONIC PROTECTION DEV )04 
111 Et.EXOR I NC .. 402 

El.LIS COMPUTING I C . . 76 
EPSON AMERICA . 78. 79 

II) EVEREX SYSTEMS . • • • . • .. 4& 
114 EXPRESS BUSINESS SOFTWARE 117 
115 EXPRESS CO/,IPUTER I C. 224 
116 EXPRESS SVSTE 15 INC. . . 12. 11 
117 EXSEL INC. . . . . . . . . . 394 
119 FIRST CLASS PERIPHERALS .• 11>5 
120 FLAGSTAFF ENGINEERING ... 234 
121 FLAGSTAFF ENGi EERI C • 234 
122 FQRTRON I C • . . 401 
Ill FORTRON. INC • • , 40 I 
124 rox /\ND CELl.£.R IN )42 
125 FOX somvARE INC 281 

FRA KLIN Ml T 141 
126 FU K SOF1W1\RE 264 
128 GENERAL COMPUTER ... 166, 367 
llO GENERAL TECH 0L0GY ... . 31!1 
Ill GENESIS MICROSYSTEMS . 2)) 
Ill G !COM . • 167 

lnqulry No. Pag~ Na. 

111 GIFFORD COMP SYS. . . 5 
114 COLD HILL COMPUTERS .. 150 
l51 COi.DEN BOW SYSTEMS . •.... l50 
115 CTEK I C. . . . ..... ....... .. 300 
1)6 H&E COMPUTRONICS .. • • • . 229 
366 liAMMER COMP SYS • . . • • . • 372 
117 11ARMONY VIDEO & COMP. . 216 
118 MAY S MIC~OCOMP. PR00 128. 129 
169 MAYES MtCROCOMP PROD. . 159 
ll9 m .RCULES COMPUTER 1'£.CH.. 129 
140 HERCULES COMPUTER TECH • l]I 
141 HEIVLETW>\CK/\RO .......... 2S7 
10 HEWLE'l"FPllCK/\RD .. • . . 12S 
10 111, IVLffiPACKARO ••..•• 321 
144 111 TEOI EOUIP CORP... . • 402 
l4S 110FFMAN ll'llL . . • • • . . • • 421 
146 I-IOI.MES & COMPANY . .. . JSO 
14 7 11 USTON 1NST'RlllAUSCH&l.OM6 97 
148 llJEX OMI' CORP. • . • • • • 194 

lllM CORP • • INSERT 12 11·0 
150 IUM CORP.......... .. . 102. 101 
152 IUM/S.\!ALL SYS DIV. 259. 260. 261 
16S IC EXPRESS . • 54 
IS) INfOCOM .. • . • , • . . • l6. J1 
154 INTEGRAND • . • 126 
IS6 INTERFACE IN , .......... 11 
157 IN'rF.Rl'ACE IN . . •• 11 

INTF.RFAC Tf.CH CORP. •.• 299 
INTF.RFAC TECH CORP 101 
INTERFAC TECH CORP • 103 

158 I M ECA . • . . • . • . • . .•.. •• 151 
112 IC INFORMATION SYSTEMS .•. 287 
159 tAO COMP. PROO.. 418. 419, 420 
11>1 IAMECO E:l.ECTltO.~ ICS ••.. 68. 69 
162 IDR MICRODEVICES INC. . 424. 425 
161 IDR UCROOE.VICES INC. . 426. 427 
164 IDR MICROOINIC£S INC. ••• ,. 4211 
165 IOHN WI LEY & SONS •• .••.••. 75 
166 KA DAX f>ROOUCTS . . . . • • • • • 240 
347 KEA SYSl'EMS I.TD •• . •••• . •• 194 
167 KEITHLEY DAC • . . • . . . . • . • 22 
168 KIMTRON CORP . . • . . • .. .••• 22] 
375 KRUEGER TEC HNOLOGY INC. . 405 
376 KRUEGER TEC HNOLOGY I 405 
170 L,COM INC. •.•• . •..• ]44 
171 LARORATORY MICROSYS • • . • , 62 

LA Gl.EY·ST CLA IR •.•• .• . , •• 192 
172 I.ARK SOF1'Wi\R E •• , ••.••••• 112 
171 LATTICE. INC.. • • . • • • . • 184 
174 L.E./\RNINC TEC HNOLOGY INST. 212 
17'j LEO ELECTRONICS .......... 192 
176 LEVEL. 5 RESEARCH • • . . . . . • 188 
177 LEVIEN INSTRUMENT CO. ....• JS2 
178 UNTEK INC. . • . • • • . .• 421 
179 1.0CKHEEO-C !OfEX .. • • • • . 277 
180 l.OCICAL DEVICES . • • • • . •• 24 
181 LOGICAL DEVICES •• , ...... 42) 
332 IDGIC PROCR AMMINC ASSOC. . 54 
389 LOGIC SOFT .• . . INSERT 112 A·B 
182 tOCICWAR E . 51 

l.OCITECH INC. 294 
184 lDMAS Dl\TA PRODUCTS . . ..• lH 

l.OTUS DEVELOPMENT ... 198. 199 
18' l.YU N COMP SYS 404 
18b l.YCO COMPUTER . • • • • • . H2 
187 MACMILWI SOFTW/\RE ...... 217 
188 MACROTECH !NTL ...... •. 20 
119 MANX SOFTWARE SYS . • .. .. n 
190 MARK Wll.J..IAMS CO • • • 51 
191 MARVMAC INDUSTRIES INC . 198 

TO GET FURTHER information on the products advertised in BYTE. either 
pick up your touch-tone telephone and use TIPS lif you are a subscriber] . 
or fil l out the reader service card. Either way full Instructions are pro
vided following th is reader service index which is provided as an addi
tional service by the publisher. who assumes no liability for errors or 
omissions. •correspond directl y with compa ny. 

Inquiry No. 

192 MASTERBYTE COMP OF NY JS6 
19'J MATHWORKS THE 11>8 
19" MAX ELL DATA PRODUCTS . 7 
19S MAYNARD ELECTRON ICS 15 
127 MCGRAW.HILU 

fUTUR . OMPUTINC .. • • 168 
MCCRAWtlll.l. TRAINING SY • 421 

196 ECATEL OMPUTER TECli 58 
MERCEDl'5-llENZ Of A • . • JI I 

197 MERRITI COMP. i'RODUCTS . ~. 392 
198 MFI ENTERPRISES INC . . • • . 60 
199 MICRAY El.ECTRONICS .. • • , 121 
200 MICRO DATA 1lASE SYS • • . 224 
201 MICRO OESIC INIL . 252 
202 MICRO MARt IN • . • 56, H 
20J MICRO f>RODVCTS. INC • • • • 199 
187 MIOO:OMPlllT:R ~lt:S 209 
388 MICROCOMP\ITEll f'CCES&)RIES 209 
206 MICROCRAFX • • . . • . .15 

UCROMINT INC. ... • • . . 362 
207 MICRO TECll NOL.OCY ••••..• 400 
208 MICROPRO INTL . • . . . . • • . . • 59 
209 MICROl'RO INTL. ........ . .. 61 
210 MICROPROCESSORS UNl:JD . 398 
211 MICROSCR IBE • • . . • • • • •. 400 
377 MICROSHOP . , •. , ..... , ..•. 393 
378 MICROSHOP • . 191 

MICROSOl'T CORP. • • • . . 91 
MICROSOl'T CORP . . . 93 

11CROSOFT CORP. . . •95 
MICROSOFT PRESS . 38 

21) MICROSTUf'. IN • • • . 245 
214 MICROWAY ................. 240 

21 S MICROWAY • • • • • • • • • 101 
216 MICROWAY . • . • .. • .. • • , 371 
217 MIOOIESr MCRO-PERIPHE:AAIS ..• 14 

MIX SOFTWARE ••••••.•••• ,. 171 
219 MOTEL COMPUTERS LTO •••• 404 
220 MT! SYSTEMS CORP. • . . • . • • . l 12 
lll IULTl'TECH SYSTEMS .. •...•. 273 
222 IULTITECH ELECTRONICS . 364 
2U llS. INC .•.•.•.•.. . ..232 
181 ANTUCKET . . . . . . . . . . . . . . . 295 
l82 NAITTUCKET.... .... .. 295 
226 NATL Pl,IBU: DOMAIN SFTW . 42) 
227 NATIONAL INSTRUMENTS , • . 98 
228 NEC HOME EJ.ECTR. USA .... 160 
229 NEC INFO RMATION SYS . ..... CUI 
210 NEWSNET IN . • . • . • 16 
211 NICOLET PARATRON ICS •••.• 10 

NORTH HILLS CORP • • 398 
NORTH MILLS CORP.... • . . . 400 

232 OKIDATA ..• . .... .. ' .. na. 339 
2)4 OLDEN . • • • . • . . . • 72 

76 OPUS COMP PROD 18 
215 ORCHID TECHNOIDCY 2U 
2"36 ORION INSTRUMENTS. . . . J24 
357 ORYX SYSTEMS ... . . . . 189 
358 ORYX SYSTE 1S ....... . 189 
J 59 ORYX S\'STEMS . . . . . . 189 
238 ~ HORIZOl'<S. INC .. . 421 
240 PACIFIC EXOIANGES ... .. . • .. 41 1 
241 PANASONIC SENIOR PARTNER . 63 

P/\SCOM . 2 ra 
242 PC NETWORK . 312. J I] 
243 PC'S U !ITED . . 334 
244 PCS LIMITED . . . 421 
151 PECASUS DATA . • • • . 250 
245 P RMA POWER ELECTRONICS 158 
146 P RSOFT INC . . • . • . 8 
141 PINNACLE SYSTEMS. INC . 2ll 
248 PRECISION DATA ..•.. 392 
249 PRINCETO GR/\PlitC SYS . 203 
150 PR INCETON C~APHIC SYS . . JlO 
251 PRIORITY 0 f.. . 197 
2Sl PRO COOE INT RNATIONAL . 170 
25J PROGRAMMF.R'S SHOP . • 292 
2S4 OIC RESEARCH 2S5 
2SS OUA TECH INC •• . 392 
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256 OUADRAM CORP... , •••• , • •• , 169 
U9 QUALITY PRINTERS . , •• , ••••• 402 
260 OUl\NT SYSTEMS ••• , ••• , • , • .391 
261 QUl\NTEK CORP. . • . • . , • . . . • I U 
262 OUl\NTEK CORP. . . .......... 183 
261 CUBI E' ..................... 194 
1M CUBIE! .......... .. , .... , ... 194 
265 QUSIE! ............ . ...... , . 195 
266 QUSIE! •••••••••••••• , • , •••• 195 
267 OOBlE! . , •• • ••• , ... . ........ 196 
268 OOBlf! ...... ..... ..... . . ... 196 
169 OUBIE! •• , .... .... .. .. . ..... 197 
110 OUBIE! ... . .. . ........ , ..... 197 
271 OUELO .................... 401 

OUICKVIEW SYSTEMS ••. . .... l lS . 
272 RADIO SHACK ..... .. , ...... CIV 
273 Rl\INBOW TECHNOLOGIES ,. , • 400 
?74 Rl\Ml\DI\ INNS , ..... . .. ..... 187 

275 RATIONl\L SYSTEMS . • .. .•. , . 142 
276 RELl\TIONl\L DATl\BASE SYS. . •• 74 
211 RING KING VISIBLES. INC . . . .. . 12 
279 ROLl\ND CORP..... , • , ...... 20 
250 ROSE ELECTRONICS , •• , • , • , • 402 
181 S.100 DIV. 696 CORP. ......... , 50 

379 S.100 DIV. 696 CORP. ., .• , ..•• 407 
150 S.100 DIV. 696 CORP. ......... 407 

281 Sl\IHJN K.. INC. ...... ...... , • 191 

284 Sl\FEWl\RE . , •••••• , .,. ,., •• 191 
285 Sl\TELUTE SOfTWARE .••• , •. , 82 

Inquiry No. Pilce Na. 

SCOITSDALE SYSTEMS ••• , ••• , 71 
281> SECURITY MICROSVS. CONSULT400 
287 SEMIDISK SYSTEMS , , ... , ... 239 
288 SHAPE Ml\CNETRONICS •• , • , • l 10 
289 SILICON SPECIALTIES , .•• . •. • 175 
290 SILICON SPECIAi.TiES ..... .. . 175 

SILVER f"OX .................. 4 

291 SLR SYSTEMS ... , ......... , ,400 


SOFTLINE CORP • • •• , • 65 
295 SOrrsTY LE INC. • . . , ......... JO 
296 SOFTWARE GALORE . • . . •. : • 161 
297 SOF'rWARE GALORE'. ... ' ... . 161 
298 SOFTWARE UNK. TI'1E .,.,., •. 274 
299 SOFTWA RE MASTERS , •••••.. HI 
100 SOFTWARE SOWTIONS INC. •• 215 
]01 soumoN SYSTEMS ' ..• ' ••. . 171 
)()2 soumON SYSTEMS .... ' .. .. 112 
301 SOWTIONWARE CORP. ... • ... 398 
304 SONY CORP. OF AMERICA 118. 119 

SOURCE tEl.ECOMPUTINC CORP 
OF /\MERICA .. • ... .... , .... 173 

105 SOLIT'HERN PACIFIC USI\ INC 160 
106 SPECTRUM SOF'IWl\RE •• , . , •• 161 
107 SPRUCE TECHNOLOCY CORP. , , 180 
1011 STRIDE MICRO , •.• . • , ••. , •• , 146 
109 STRIDE MICRO , . .......... . , 147 

110 STSC INC. •• , • .. , ..... , .... 191 
111 STSC INC. .... ........ , .... 297 

112 SUMMIT SOFl\VARE TEOi.N. INC. 114 

Inquiry No. rage No. 

SUNNYVl\LE COMMUNICATIONSJ65 
lll SUNTRONICS CO INC. .,., •• , . 190 
114 SUPREM E COMPl\NV , .,., •. , .404 
170 SYSTEMS MAN ACEM ENT . 148, 149 
11 5 TALI.CR.ASS TECli ..... .... 20. 11 
J l6 TATUM LABS ......... ..... 194 
1 17 TATUNG , .................. 156 
1 18 TATUNG .............. , ... 156 
119 Tl\XAN CORP........ , ...... 221 
120 TAXl\N CORP...... , • • • • .. • 221 
111 TEAM TECH INC.....• . •... , • 185 

TEXfRONIX I NC.. . . ...... ... 231 
TEL.EV I DEO SYSTEMS • .• • . .•. 212 
TEXAS INSTRUMENTS ... ... .•• 11 

112 TIGERTRONICS .... . .... . .. . . 400 

TINNEY, ROBERT CRl\PHICS . , • H6 

122 TRANSEC SYSTEMS. INC. ..... 2'1 
121 TS!' ' . . ' .. ' . ' ...... . ..... ' . 394 
167 TURBOPOWER SOF"TWl\RE •••• 314 
124 US ROllOTICS .. .. .. . .. . .. Jll 
l 2S US. ROBOTICS . . • .. .. • • H5 
1211 US ROBOTICS . , .... . ....... ll7 
127 UNISOURCE . , ••• • , • , •.• , • . • 17 
328 VEN-TEL INC. ..... . ........ , • 27 
129 V RTF.X SYSTEMS ••• ,.,,, •• , 299 
HO V RTEXSYSTEMS .. . ........ 299 
111 VIASYN ., ..... , ., .......... l ll 

Vl..M COMPUTER ELECTR. , •• , 404 
114 llOrRAX. INC. ............. . . 174 

Inquiry No. Pag& No. 

ns WAR EHOUSE DAT/\ PRODUCTS 77 
J16 W/\TCOM PRODUCTS INC. • • , 211 
337 WESTER COMPUTER ..... .M 
118 WESTERN COMPUTER . • ..M 
J19 WI l'fTEK CORP.. • . • . . .. . . .. . 71 
140 WI ITTEK CORP.............. , 40i 
141 WORKMAN & l\SSOCIATES .• , . 404 
J.42 XEROX CORP , ••• , • 178, 179 
J4J XEROX CORP. ............ 309 
144 XE.ROX COR·P ............... 102 
145 XOR CORP. . .. • .. .. .. .. .. .. )2 1 
146 YETIWl\RE ............... . 421 

INTERNATIONAL Ml\'ERTISIN<l SECTION 

5G5 AD\/ANCED INTERN ATIONAL 
MARKETING . , • • •..• , It.OD 

501 MIERICA BUY I NC & EXPORT 1608 
BYTE , • , • , ••.• • •.•• . 1601\, 160F 

502 CASIO ... , • , ••• , .. .. .. .. It.OH 
504 CREY Ml\TTER ••.••••• , •• , . It.OD 
501 LF. TECMNOLOCIES , . , • , • 160C 
506 MUl..TITECH INDUSTRIAL CORP 160C 
507 MUl..T!TECH INDUSTRll\L CORP 160E 

SUBSCRIBERS ONLY! * 
TIPS Use B YTE's Tel ephone Inquiry P r ocessing Sy stem 

Using TIPS can bring product information as m uch as 10 days carlie1'. 

SEND FOR YOUR I) 
SUBSCRIBER l.D. CARD 

lf you are a new subscriber or have lost your l.D. card, circle Ill on ~he Reader Service 
Card; attach mailer label. We will immediately send your personal TI PS subscriber card. 

GET PREPARED 2) 

3) 

Write your Subscriber Number, as printed on your Sub criber J. D. Card, in boxes in tep 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 4) Now, on a Th uch-'Ibne telephone dial: (4 13) 442-2668 and wait for voice commands.. 

ENTER YOUR 
SUBSCRIBER AND 
ISSUE NUMBERS 

5) 

6) 

When T IPS says: "Enter ubscriber Number" 
(Enter by pushing the numbers and symbols [II or "' enclosed in the boxes] on telephone pad 
ignoring blank boxes) 
Enter 0 0 0 0 0 0 0 0 CHl CHl 

When TIPS says "Enter magazine code & issue code" 
Enter [I) 00 IBl l5l 00 Iii 

ENTER YOUR 
INQUIRIES 

END SESSION 

7a) 

bl 

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 00 00 6. 0 0 0 mm 10. 0 0 0 mm 14. 0 0 0 mIII 
2 .00000IIJ 7. 0000000 ll. 0000000 15.0000000 
3. 0 0 0 III III 8. 0 0 0 III 00 12. 0 0 0 Ill 16. 0 0 0 00 
4. 00DIIIOO 9.0000000 13. 000 0000 17.0000000 
5. 0 D 0 00 Ill 

End session by entering l!l l!l IID Ill 00 00 

Hang up after hearing final message 
If you are a s ubscriber and need :L.«Sistance, call (603) 924-9281. 

If you are not a subscriber fill out the subscl"iplion canl found in this is:;ue or, call BYTE Circulntion 800-258-5485. 
•Domestic and Canadian Subscribers Only! 

431 BYTE • AUGUST 1985 



NEC PRINTERS. 
IBEYONLYSTOPWHEN 

YOUWANTIBEMID 

..-----_J Spinwriter 8800letter-quality printer. 

NEC printers are incredibly reliable. 
In fact, with normal use, an NEC printer can run an average of5 years before it needs a 

repair. And chances are, that repair will take only about 15 minutes. 
To become that reliable, an NEC printer has to go through some of the most demanding 

tests in the industry. 
First, we test every single part before it goes into the printer. Then we test the printer itself 

Nothing is forgotten. Nothing is left to chance. 
But reliability is only part of the story. There's much more. Our printers work with every 

popular PC. With more leading software programs. And with more forms handlers to make 
paperwork a snap. 

So no matter what your printing needs - and no·matter what size your budget- NEC has 
a printer for you. Our full line of Spinwriter® printers, for low to high speed letter quality printing. 
And our versatile Pinwriter 'M and Color Pinwrlter printers, for high resolution dot matrix printing. 

To find out more about NEC printers, call 1-800-343-4418 (in Mass. 617-264-8635). 
Or write: NEC Information Systems, Department 1610. 
1414 Massachusetts Ave., Boxborough, MA 01719. 

~~c 

NEC PRINIERS.lHEY ONll' SIDPWHENYOUWANflHEMlO. 
C&C 
Compulers and Communicalions 

NEC Information Systems, Inc. 
Splnwmt1 b o rqlitc:red LrAdit.l'l"Wlt" ol NEC Corpcualion.. Anwritu ls a uadanar\r. ofNEC CorporotJon. Inquiry 229 




	Front cover
	C O N T E N T S
	FEATURES
	INTRODUCTION
	THE AMIGA PERSONAL COMPUTER 
	CIARCIA'.S  CIRCUIT CELLAR: 
	THE DSl-32  COPROCESSOR  BOARD,  PART  I: THE HARDWARE 
	PROGRAMMING  PROJECT: CONTEXT FREE PARSING OF ARITHMETIC EXPRESSIONS 

	THEMES
	INTRODUCTION
	PROLOG GOES TO  WORK 
	LOGIC PROGRAMMING 
	DECLARATIVE LANGUAGES:  AN OVERVIEW 
	PROGRAM  TRANSFORMATION  
	FUNCTIONAL PROGRAMMING  USING FP
	A  HOPE TUTORIAL 

	REVIEWS
	INTRODUCTION
	REVIEWER'S  NOTEBOOK 
	THE TANDY  1000  
	IBM  PASCAL 2.00
	REVIEW FEEDBACK

	KERNEL
	INTRODUCTION
	COMPUTING AT  CHAOS  MANOR:
	BYTE JAPAN: 
	BYTE  U.K.:  
	ACCORDING  TO  WEBSTER: 
	BYTE  WEST  COAST:
	CIRCUIT  CELLAR  FEEDBACK 
	BYTELINES
	Editorial
	MICROBYTES
	Letters
	FIXES  AND  UPDATES
	What's New
	Book Reviews
	Ask BYTE
	Event Queue
	Books  Received
	Unclassified Ads 
	BOMB
	Reader Service

	Back cover



