




































































































matched as closely as possible. The 
values of resistors R3, R6, R7, and R8 
determine the range and zero-input 
reading of the device. The output of the 
device read directly from BASIC as 
STICK(n) (where n is the channel num­
ber 0-3) should be approximately 200-
225 for an input of a volts (on the 0-9 volt 
range). From 18.5-20K should be about 
right for R3. 

PC-DADS Software 
Figure 2 contains the interpreted 

BASIC source. 
It should be run under BASIC A or 

equivalent on DOS 2.1 or later. This code 
supports four channels and a RAM disk 
(defined as drive C:). Drive C: is the data 
repository. 

If your RAM disk is other than C:, 
you'll need to change lines lOa, 101, 140, 
640, 730, 840, 900, 930, 960 and 1030. If 
your drive C: is a hard drive, see the 
modifications at the end of Figure 2. 

The PCDADS2C.BAS source and as­
sembler routine (for high-speed data ac­
quisition) is on the Micro C bulletin 
board (503) 382-7643. I compiled 
PCDADS2C.BAS using QuickBASIC ver­
sion 2.0, and assembled SDQ.ASM with 
Microsoft's MASM version 2.0. I then 
linked them with the QuickBASIC linker, 
including Microsoft's PREFIX.OB]. 

At startup, both versions will ask you 
to connect the first calibration voltage. 
Whatever the voltage, it should be con­
nected to all inputs. I suggest that a volts 
be used for the first voltage (ground the 

By Russ Eberhart 
6770 Half Crown Ct. 

Columbia, MD 21044 

inputs). The second calibration voltage, 
again connected to all inputs, can be 
something like 3 or 4 volts. Use a digital 
voltmeter, if possible, to measure the 
calibration �v�o�l�t�a�g�e�(�~�)�.� Accuracy is impor­
tant. 

Once the program knows the calibra­
tion voltages, it computes offset and gain 
for each channel. These factors, along 
with a variable indicating whether it's in 
single or multiple trace mode and 
whether data is to be saved to diskette, 
are then passed to the assembly lan­
guage routine. 

After all this, you get the main menu. 
It gives you four choices. 

The first choice is to operate PC-

(continued next page) 

Figure 1-One of four identical �a�n�a�~�o�g� voltage scalers. You need one, for,eacJ:t �c�h�a�n�n�e�l�~� 

1. MAWH R4 AND Ra 
2.CUTPUT GOES TO PIN 3 FOR OfANNEL " PIN e FOR CHANNEl. 2. 

PIN 11 FCR QiANNEl. 3, AND PIN 13 FOR ,QiANNEL 4.' , 

:s. s.tOi 51 a.osED FOR �~�2�V� AANGE. OPEN FOR-:-' To +1, RANGE. 
4. ,SYilTCH· SIDE· Of INPUT MUST BE POSlllVE ON, �~�2�.�V� RANGE. 
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Figure 2 - Interpreted BASIC routine to input and store analog data. 

100 REM PC-DADS Ver. 1.1 for two floppy drive system with NO hard disk 
101 REM PCDADSIC.BAS 11/'22./86· Russ Eberhart 
110 CLS:KEY OFF:ST=O 
120 PRINT:PRINT "PC DATA Acquisition, Display and Storage (PC-DADS) v. 1.1" 
130 PRINT:PRINT "Copyright 1986, JHU Applied Physics Laboratory":PRINT 
140 PRINT:PRINT "NOTE: This program version requires RAM disk on drive C' 
150 PRINT " Data are recorded on diskette in drive B:" 
160 PRINT:PRINT 
170 PRINT "Connect first cal. voltage to all input channels, then press key ... " 
180 IF INKEY$="" THEN 180 
190 Rl(1)=I/STICK(0):Rl(2)=I/STICK(1):Rl(3)=I/STICK(2):Rl(4)=I/STICK(3) 
200 PRINT:PRINT "First set of calibration readings taken" 
210 INPUT "Enter value in volts of first calibration voltage";Vl:PRINT 
'22.0 PRINT "Connect second cal. voltage to all input channels, then press key ... " 
230 IF INKEY$="" THEN 230 
240 R2(1)= 1 /STICK(O):R2(2)= 1 /STICK(1 ):R2(3)=1 /STICK(2):R2(4)= 1 /STICK(3) 
250 PRINT:PRINT "Second set of calibration readings taken" 
260 INPUT "Enter value in volts of second calibration voItage";V2 
270 DV=V2-Vl 
280 FOR 1=1 TO 4:F(I)=(R2(I)-Rl(I))/DV:OF(I)=R2(I)-(V2"F(I)) 
300 NEXT 
310 PRINT:PRINT "PC-DADS System is now calibrated" 
320 PRINT:PRINT " MAIN MENU 
330 PRINT:PRINT " 
340 PRINT:PRINT " 
350 PRINT:PRINT " 
360 PRINT 
370 PRINT:PRINT " 
380 PRINT 
390 PRINT:PRINT " 
400 PRINT 
410 PRINT 

1. Four-channel data display, single screen at a time" 
2. Continuous four-channel data display" 
3. Acquire and record data set, display on screen;" 

saving to disk is then optional for each data set" 
4. Acquire and record data sets at'selected intervals," 

save to disk automatically" 
5. Execute SHELL command to operating system; type EXIT" 

to return to PC-DADS Main Menu" 

420 INPUT "Enter choice:";MC 
430 ON MC GOTO 460, 450, 610, 880, 860 
440 GOTO 320 
450 ST=1 
460' PRINT "Channels one and two will appear in the lower half of the screen," 
470 PRINT "Channels three and four will appear in the upper half." 
480 PRINT "A beep will signal that a trace is complete; if you are in single" 
490 PRINT "trace mode, you may then press any key to start another trace." 
500 PRINT "Press CRTL-BRK to exit program." 
510 PRINT:PRINT "Press any key to start data display ..... 
520 IF INKEY$='''' THEN 520 
530 GOSUB 2000 
550 FOR 1%=40 TO 639 
555 REM ENTER THE FOLLOWING FOUR LINES AS ONE: 
560 PSET(I%,187-8"«(1/STICK(O»-OFO»/F(1»: 

PSET(I%,139-8"«(1 /STICK(1 »-OF(2»/F(2»: 
PSET(I%,91-8"«(1 /STICK(2»-OF(3» /F(3»: 
PSET(I% ,43-8"«(1 /STICK(3»-OF(4» /F(4» 

570 NEXT 
590 BEEP 
600 IF INKEY$= .... AND ST=O THEN 600 ELSE 530 
610 CLS:PRINT"Press any key to start taking data ..... 
620 IF INKEY$=.... THEN 620 ELSE 630 
630 CLS:PRINT'Taking data ..... 
640 OPEN "c:data.dat" FOR OUTPUT AS #1 
650 PRINT #1, F(1);F(2);F(3};F(4);OF(1);OF(2);OF(3};OF(4} 
660 T1$=TIME$ 
670 FOR 1=1 TO 600 
680 PRINT #1, STICK(0);STICK(1);STICK(2);STICK(3) 
690 NEXT 
700 T2$=TIME$:PRINT #1, DATE$,T1$,T2$ 
710 CLOSE 
720 GOSUB 2000 
730 OPEN "c:data.dat" FOR INPUT AS #1 

'740 INPUT #1, F1,F2,F3,F4,OF1,0F2,0F3,OF4 
760 FOR 1%=40 TO 639 
770 INPUT #1, 50,51,52,53 
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DADS as a four-channel data display 
system, displaying one screen of data at a 
time. The screen of data can, be examined 
at leisure, and even dumped to a printer 
providing that GRAPHICS.COM or 
equivalent has been loaded by the 
operating system. You can grab another 
screen of data by pressing any key (ex­
cept escape). Escape takes you back to 
the main menu. 

The second choice is like the first ex­
cept the screen is continuously updated. 
This mode most nearly emulates the per­
formance of a four-channel oscilloscope. 
It's very useful for hands-free operation 
during circuit analysis. 

The third choice allows a data set to 
be takeri on each channel, and simul­
taneously displayed on the screen and 
written to ramdisk. The software is set so 
that 600 data points (for each channel) 
are taken per data set. This provides ex­
actly one screen full of data. It is an ar­
bitrary 'number, and can be changed by 
modifying the assembler routine. 

The fourth choice displays data sets, 
and simultaneously records them to ram­
disk, continuously. Look out, this one 
eats up ramdisk space at a rate of about 
I.5K per second. As above, datasets con­
sist of 600 points per channel. The user is 
asked to press any key to begin taking 
the first data set. From then on the 
process is automatic and inexorable. 

Data is taken and displayed (Main 
Menu options 1 and 2), or taken, dis­
played, and written to ramdisk (options 
3 and 4) as fast as the software allows. 
This data taking rate can easily be 
slowed down by adding delays to the 
routines. I'll talk about the data rates 
shortly. 

PC-DADS Performance 
Let's look at two aspects of perfor­

mance. The first is resolution' and 
dynamic range. The second focuses on 
sampling rates and the effects on sam­
pling rates of compiled BASIC versus as­
sembler. 

The circuit has been designed to be 
"usable" from 0 to about 9 volts input. 
The word usable is in quotes above be­
cause, by the time you get to 8 or 9 volts, 
the resolution· is only 0.4 .or 0.45 volt 
(about 5%). As a contrast, at around .5 to 
1 volt input, the resolution is ap­
prOXimately 10 millivolts (about 1%). 

So it follows that the circuit provides 
maximum resolution at low input vol­
tages. In fact, a full seven bits of resolu­
tion is available f~r inputs ranging from 



Figure 2 - Continued 

775 REM ENTER THE FOLLOWING FOUR LINES AS ONE: 
780 PSET(l%,187-8*«(1/S0)-OFl)/F1): 

PSET(l%,139-8*«I/SI)-OF2)/F2): 
PSET(l % ,91-8*( (1 /S2)-OF3) /F3): 
PSET(l%,43-8*«(1/S3)-OF4)/F4) 

. 800 NEXT 

810 CLOSE:BEEP 
820 LOCATE 1,I:INPUT"Do you want to save to disk?";SV$ 
830 IF SV$=''Y'' OR SV$="y" THEN 840 ELSE 610 
840 SHELL "copy c:data.dat b:data.dat". 
850 CLS:GOTO 320 
860 SCREEN O:SHELL 
870 SCREEN 2:CLS:GOTO 320 
'880 CLS:INPUT "How' many points p~r data set";PPS 
890 PRINT:INPUT"How many data sets per day";OSO 
900 OPEN "c:dataset.dat" FOR OUTPUT AS #1 
910 PRINT #1, F(1);F(2);F(3);F(4);0F(1);OF(2);OF(3);0F(4);PPS;DSO 
920 CLOSE:CLS 
930 SHELL "copy c:dataset.dat b:dataset.dat" 
940 CLS:PRINT "Press any key to take first data set" 
950 IF INKEY$="" THEN 950 ELSE 960 
960 CLS:OPEN "c:dataset.dat" FOR OUTPUT AS #1 
970 TS$=TIME$:TS=TIMER:PRINT'Taking data ... " 
980 FOR 1=1 TO PPS 
990 PRINT #1, STICK(0);STICK(l);STICK(2);STICK(3) 
1000 NEXT 
1010 TE$=TIME$:PRINT #1" DATE$,TS$,TE$ 

Figure 3 - Output counts vs input voltages. 

Input Voltage 
(volts) 

Output Counts 
-1 to 1V 0 to 2V 

-1. 0 222 
0.0 120 
1.0 84 
2.0 64 
3.0 52 
4.0 44 
5.0 38 

o to about 1.9 volts, or from about -1 to 
+ 1 volt on the -1 to +1 primary scale. See 
Figure 3 for readings of STICK(n) versus 
input voltages. The calculated output 
reading is proportional to 1/STICK(n). 

It would seem reasonable for many 
applications, then, to use an input range 
of about 0.0 to 2.0 volts, which gives 
slightly better than seven-bit resolution. 
This is why the above range is called a 
"primary seven-bit" range. 

Sampling Rates 
The subject of maximum possible 

sampling rates has proven to be interest­
ing, although relatively little time has 
been available to explore it. I originally 
tested the PC-DADS software in two 
forms: 

(1) The source code as listed in Figure 
2 (using the BASICA interpreter), and 

n/a 
210 
115 

79 
61 

49 
42 

(2) A compiled version (EXE file) of 
the source code, compiled using 
Microsoft QuickBASIC version 2.0. 

The maximum sampling rate (for the 
four-channel system above) achievable 
using the source code and interpreter, 
was about 32 samples per second for 
each channel. The maximum rate using 
the same code compiled with the 
QuickBASIC Compiler was about 40 
samples per second. 

Talk about disappointed! Maybe I 
was naive, but I sure expected a better 
improvement in speed with compiled 
code. (I also compiled with IBM's ver­
sion 2.0 BASIC compiler with the same 
disappointing results.) 

At this point, I'd like to state that I 
consider programming in assembler just 
slightly more fun than a root canal. I did 
not, however, see any. .way around writ-

ing an assembler routine if I was going 
to acquire 100 samples per second - the 
absolute minimum to look at ECG sig­
nals. 

So I did. And it worked. 
The sampling rates in both the dis­

play only and the display and save 
modes are about 200 samples per second 
for each channel when using the routine 
written in assembler: Saving to ramdisk 
seems to reduce the rate by only about 
5%. (I used my trusty stopwatch to time 
these things, so all measurements are ap­
proximate.) 

Final Notes 
If you're using interpreted BASIC, 

you must call STICK(O). to get any data 
no matter how many channels you're 
using. The values for STICK(n), n=O to 3, 
are all obtained with the STICK(O) re­
quest in interpreted BASIC, and any sub­
sequent request will only obtain the 
value received with the most recent 
STICK(O) call. 

One other interesting note relates to 
the factor of 0.72 in line 302 of the 
"master" basic program, 
PCDADS2C.BAS. When I first compiled, 
assembled, and linked the composite 
program that consists of BASIC and as­
sembler parts, the calibration appeared 
to be off (you guessed it, by a factor of 
0.72). The interpreted BASIC routine 
gave me the right answer, but not a com­
piled-assembled-linked version. 

For some reason you get a different 
reading depending on whether you use 
interpreted or compiled code to read the 
port. (They were wrong even when I 
emulated the interpreted BASIC with my 
assembly code). It was a darn sight 
easier to put in a correction factor than 
perform major surgery on the assembler 
routine (remember the root canal). 

If you would like more information 
on the game port, I suggest that you 
refer to· Peter Norton's Programmer's 
Gllide to the IBM PC, and to a book by 
Lewis Eggebrecht entitled, Illterfacillg to 
the IBM Persollal Compllter. 
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C CODE FOR THE PC 
source code, of course 

C Source Code 

FSP (screen manager) ..................... .... . 
GraphiC 4.0 (high-resolution, DISSPLA-style scientific plots in color & hardcopy) 
Vitamin C (Mac Windows) . . . . . . . . . . . . . . . . . . . . . . . . . 
Essential C Utility Library (400 usefulC functions) . . . . . . . . . ..... 
Essential Communications Library (C functions for RS-232-based communication systems) . 
Panache C Program Generator (screen-based database management programs) 
B-Tree Library & ISAM Driver (file system utilities by Softfocus) . . . . . . . . . .. 
The Profiler (program execution profile tool) . . . . . . . . . . . . . . . . . . . . . 
QC88 C compiler (ASM output, small model, no longs, Hoats or bit fields, 80+ function library) 
CBTree (B+tree ISAM driver, multiple variable-length keys) . . . . . . . . 
ME (programmer's editor with C-like macro language by Magma Software) 
Wendin PCNX Operating System Shell . . . . 
Wendin PCVMS Operating System Shell. . . . . . . . . . . . . . . . 
Wendin Operating System Construction Kit . . . . . . . . . . . . . . . 

Entelekon C Function Library (screen, graphics, keyboard, string, printer, etc.) 
Entelekon Power Windows (menus, overlays, messages, alarms, file handling, etc.) 
EZ-ASM (assembly language macros bridging C and MASM) ......... , 
Make (macros, all languages, built-in rules) ................ . 
Vector-to-Raster Conversion (stroke letters & Tektronix 4010 codes to bitmaps) 
Coder's Prolog (inference engine for use with C programs) . . . . . . . . . . . 
PC/MPX (light-weight process manager; includes preemption and cooroutine packages) 
Biggerstaff's System Tools (multi-tasking wiridow manager kit) . 
TELE Kernel (Ken Berry's multi-tasking kernel) . . . . . . . 
TELE Windows (Ken Berry's window package) . '.' ..... 
Clisp (Lisp interpreter with extensive internals documentation) . 
Translate Rules to C (YACC-like function generator for rule-based systems) 
6-Pack of Editors (six public domain editors for use, study & hacking) . . 
ICON (string and list processing language, Version 6 and update) . . . . . . 
LEX (lexical analyzer generator) . . . . . . . . . . . . . . . . . . . . 
Bison & PREP (YACO workalike parser generator & attribute grammar preprocessor)· . 
C Compiler Torture Test (checks a C compiler against K & R) 
PKG (task-to-task protocol package) .... 
A68 (68000 cross-assembler) . . . . . . . . 
Small-C (C subset compiler for 8080 arid 8088) 
tiny-c (0 subsubset interpreter including the tiny-c shell) 
Xlisp 1.5a (Lisp interpreter including tiny-Prolog in Lisp) 
List-Pac (0 functions for lists, stacks, and queues) .... 
XLTMacro Processor (general purpose text translator) 
C Tools (exception macros, wc, pp, roff, grep, printf, hash, declare, banner, Pascal-to-O) 

Data 
Webster's Second Dictionary (234,932 words) . . . . . . . . . . . . . . . . . 
U. S. Atlas (29,000 cities with display program) . . . . . . . . . . . . . . . . 
KST Fonts (13,200 characters in 139 mixed fonts: specify 'lEX or bitmap format) . . ... 
The World Digitized (100,000 longitude/latitude points with display program source code) . 
NBS Hershey Fonts (1,377 stroke characters in 14 fonts) . . . . . . 
U. S. Map (15,701 points) .................. . 

The Austin Code Works 
11100 Lea/wood Lane 

Austin, Texas 78750-9409 
(51IJ) 1J58-0785 

$400 
$275 
$200 
$160 
$160 
$150 
$100 
$100 

$90 
$80 
$75 
$75 
$75 
$75 

$70 
$70 
$60 
$50 
$50 
$45 
$45 
$40 
$30 
$30 
$30 
$30 
$30 
$25 
$25 

$2& 
$20 
$20 
$20 
$20 
$20 
$20 
$20 
$15 
$15 

$60 
$40 
$30 
$30 
$15 
$15 

Free shipping on prepaid orders MasterCard/VISA 



ERAC co. 8280 Clairemont Mesa Blvd., Suite 117 
San Diego, California 92111 
(619) 569·1864 Call for our Test Equipment Mailer! 

* SPECIAL* 
4 COLOR PLOTTER 
11"x17" Max. Apple III or IBM. 

Brand new with manuals, pens, 
paper driver RS232C ONLY $199 

KAYPRO EQUIPMENT 
9" Green Monitor ............ $35.00 
Keyboard .................... 75.00 
Hard Disk Cable Set (4) ........ 15.00 
PRO-8 Mod. to your board ...... 149.00 
Host Interface Board ........... 15.00 

KAYPROICS 
81-189 Video Pal ............. $15.00 
81-194 RAM Pal .............. 15.00 
81-Serie~ Character Gen. ROMs .. 10.00 
81-Series Monitor ROMs ........ 10.00 

CPU & SUPPORT CHIPS 
MC68000-8 CPU ............. $10.00 
Z80 CPU ...................... 75 
Z80A CPU .................... 1.50 
Z80 CTC ..................... 1.50 
Z80A PIO ..................... 2.00 
Z80A SIO ..................... 5.00 
B088 ........................ 6.50 
8089-3 ....................... 6.50 
D8284A ..... ' ................. 2.50 
4164-15 ....................... 90 
4164-12 ...................... 1.00 
1793 ........................ 6.00 
1797 ........................ 7.00 
ICL7107 LCD Driver ............ 7.00 
ICL7140-14 14 Bit A/D .......... 7.50 
VC3524 Switching Regulators ..... 5.00 
1458 Dual Op-AM P ........... " .70 
LM2877P4W Stereo Amp Dual .... 2.50 
MB81464-15 .................. 2.75 
2716 ........................ 3.00 
2732 ........................ 3.25 
2764 ........................ 3.50 
27C128-1 .................... 9.00 
74HCOO ....................... 38 
74LS125 ...................... 30 
74LS373 ...................... 50 
74LS174 ................... " .30 

HOURS: Mon •. Fri. 9 . 6 - Sat. 10 ·4 
MINIMUM ORDER - $15.00 

TERMS: VISA, MasterCard, Certified 
Checks, Money Order, NO COD. Visa 
and MasterCard add 3%. Personal 
checks must clear BEFORE we ship. 
Include· shipping charges. California· 
residents add 6% Sales Tax. For more 
information please write (or call). 

IBM/PC COMPATIBLES 
Mainboard, 8 Slot, Case, 

Power Supply ............ $225 
To make this a complete system, add 
A) Memory B) Floppy Controller 
C) Drive D) Keyboard E) Video Card 
F) Video Monitor G) Multifunction Card 

A) MEMORY 
256K 150 NS .............. $19 
512K 150 NS .............. 38 
640K 150 NS .............. 54 

B) FLOPPY DISK CONTROLLER 
Card for 2 Floppy Drives ....... $36 
Card for 4 Floppy Drives ..... " 42 

C) 5114" FLOPPY DISK DRIVES 
Mitsubishi M4853 DSDD BO Tr . $119 
Fujitsu M2551A DSDD 40 Tr ..... 99 
Shugart 475 DS Quad 1.2Mb ... 159 

D) KEYBOARDS 
. Cherry Keyboard (no case) ..... $38 

XT Style Keyboard .......... " 47 
AT Style Keyboard. . . . . . . . . . .. 69 

E) VIDEO CARDS 
Tomcat with Parallel and 

Lightpen Port ....... ' ....... $43 
Hercules compatible Video Board 75 
Color Graphics Adapter ...... " 69 
Enhanced Graphics Adptr-(EGA) .275 

F) VIDEO MONITORS 
Roland MB-122G, 12" (no case) $39 

New flat screen Samsungs! 
Samsung SM-12SFG, 12" Grn ... 96 
Samsung SM-13SFA, 12" Ambr .96 

G) MULTI FUNCTION CARD 
Parallel & Serial Port, Game Port 

Floppy Controller, Clock & Cal. $96 
EGA PACKAGE DEAL 

Package consists of Intergraph + 4 EGA 
Card and the Autoseek 2000 EGA Mon­
itor by Int'l Graphics. No software 
patches necessary. 1 yr. guar. .,. $795 

POWER SUPPLIES 
Elgar 400W Unint. Power Sup .. $126.00 
5V/1A, - 5V/.2A, 12V/1A, 

-12V/.2A, - 24V/.05A ...... 15.00 
24V/2.2A .................... 8.00 

SWITCHERS 
5V/9.5A, 12V/3.BA, -12V/.8A $39.00 
5V/3A, 12V/2A, -12V/.4A ..... 19.50 
5V/6A, 12V/2A, -12V/1A ..... 29.00 
5V/6A, 24V/1 V4A, 12V/.6A, 

- 12V/.6A ................. 29.00 
5V/10A ..................... 19.00 
5V/20A ..................... 24.00 
5V/30A ..................... 39.00 
5V175A, 12V/8A, 24V/5A ...... 55.00 

MISCELLANEOUS 
Headset/Boom Microphone ...... $3.95 
Z80 Controller Card w/8-bit 

A to D Converter ............ 15.95 
Nicad Pack 12V/.5AH ............ 6.50 
Joystick 4 Switches 1" Knob ..... 5.50 

SYSTEM EXAMPLE #1 
For the Hacker (Cheap) 

Mainboard, Case, Power Supply .. $225 
256K Memory 150 NS . . . . . . . .. 19 
Floppy Controller (2 Drives) . . . . .. 36 
Floppy Drive 112 Ht DSDD...... 99 
Keyboard Cherry (no case) ..... 3B 
Video Board with Parallel and 

Lightpen Port. . . . . . . . . . . . . . .. 43 
Roland M B-122G, 12" Green 

Monitor (no case) ............ ~ 
$499 

SYSTEM EXAMPLE #2 
FCC Approved (Not Cheap) 

Mainboard, Case, Power Supply .. $225 
640K Memory 150 NS " ...... , 54 
Multi I/O, Parallel, Serial, 

Floppy, Clock/Cal. ............ 96 
2 DSDD Floppy Drives (minimum) . 198 
EGA Package .................. 795 
AT Style Keyboard ...... : ...... ~ 

$1437 
Oh, you wanted a turbo board .... 40 
and a 20M Hard Drive & Controller. 410 
Now how much would you pay? 

JUST $1887 

HARD DISK DRIVES 
10M Seagate 212 .............. $200 
10M Rodin RO-252, R0352 ...... 230 
20M Miniscribe ............... 385 
20M ST-225 . . . . . . . . . . . . . . . . .. 385 
20M Tandon TM252 ............ 350 
20M Tulin (Oki) ............... 345 
20M Half Height with Controller. .. 410 
32M Half Height with Controller. .. 667 
40M Quantum Q540 (Factory Rebuilt) . 665 
60M with Controller ............ 1150 
70M Vertex V170 . . . . . . . . . . . . .. 856 

HARD DISK CONTROLLERS 
WD-1002-WX2 with Cable ....... $125 
Omni-5510 ................... 105 
Adaptec 2070A (Get 15M on 10M Drive) 129 
Konan KXP230 (Get 15M on 10M Drive). 145 
Konan KXP230Z (Get double the density) 164 

TEST EQUIPMENT 
OSCILLOSCOPES 

Phillips 3260E 120 MHz Dual .... $975 
TEK 7403N17A 1817B50A 60 MHz 750 

ANALYZERS 
Nicolet 500A 1 Hz -1 00 KHz .... $1800 

DBASE BOOK OF BUSINESS 
APPLICATIONS by Michael J. Clifford 

Reg. $19.95 NOW ONL Y $3.95 
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. Rearranging SORT 

'WOBL 

By Laine Stump 
Development Foundation of 
Turkey 
Tunali Hilmi Cad. 22 
Ankara, Turkey 

Laine modifies SORT (for all Turkish sorts) and 
starts linking ASM files into Logitech's Modulti-2. 
But, of course, all that has to wait while he describes 
the muted pleasures of Istanbul. 

C
harming as it is (and always will be no 

. . matter what happens), Istanbul must 
be one of the noisiest places in the 
world. And as if the normal, ,un­

avoidable sound of screeching tires and boat 
horns wasn't enough, Istanbullus seem to have 
a passion for making as much extra noise as 
possible. 

Witness little Omer with the 10 liter olive oil 
can and the stick, banging away in rhythm with 
some unknown prehistoric chant only ancient 
insects would understand or figure out. And 
Mehmet with his new secondhand Murat (Turk 
Fiat) parked out at the curb, rapping the engine 
up until you're sure it's going to explode; just 
making sure his friends know he has a car. 

And Osman, the service station attendant, 
who at 6 a.m. is sure that the only way his cus­
tomers will hear him is if he shouts at the top of 
his lungs. And just when you thought you could 
get some sleep, Ergun the policeman comes out 
on the ,night beat, ·blowing his giant whistle to 
make sure that all those potential criminals 
know they are being searched out (and that they 
know exactly where the searcher is). 

The poet Orhan Veli knew way back in 1949 
what I know today: Istanbul is a city of sounds 
(and smells, too, especially in summer, but I 
won't belabor you with those right now). His Is­
tanbul and my Istanbul are somehow related, 
but I wonder if he would believe the incredible 
din now if he hadn't drun~too'much raki and 
stumbled into a hole to break his,neck so many 
years ago. 

Istanbul was last week. Now I'm back to the 
grind, and I will be for at least another week. 

, Then maybe, if I'm lucky; I'll get to go south for 
a few days and bake on the beaches .. (That was 
week before last, down in Bodnirri, the 'biggest 
little Greek-looking town in Turkey). 
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X-16s 
For now I've got my hands full worrying 

about 82 newly-arrived X16.motherboards. The 
biggest worry is where I'm going to put them, 
since the cabinets, power supplies, 3.5 inch disk 
,drives, etc., that go with them are coming from 
Hong Kong. And I just learned that they were 
sent by boat! 

. Not only that, I've got to spend some time 
.learninghow to write device. drivers for 
Microsoft. Windows, using SYMDEB as a 
manual. (Le., I'm reverse engineering). It seems 
that when I load. Windows (to run my new 
PageMaker program), it puts in its. own 
keyboard driver which replaces my beautifully 
crafted multi-layout Turkish keyboard driver., 

PageMaker can't display all of the Turkish 
characters, so I guess I shouldn't care too much. 
For the moment. But just wait until I talk them 
out of a font 'editor program for their font files 
(or information on how to write my own). The 
multi-lingual problems just never seem to stop. 

Speaking of Multilingual 
I ran across an interesting. problem in my 

work at the Redhouse Press in Istanbul last 
week. Actually I had run across the problem 
before, but never· got around to looking into it 
until last week. (I have. become an expert at 
procrastination sin<;:e I came to Turkey. When in 
Rome ... ) 

The people at Redhouse wanted to make in­
dexes and other lists for several books they are 
publishing. I recommended that they just type 
in the text, then sort it with the SORT program 
included with MS-DOS. 

SORT worked just fine, for this purpose, ex­
cept that it did weird things with Turkish 
characters. ·For instance, <; and C were treated as 
equal by SORT, but in Turkish C always comes 
before S. Other letters, not originally present in 
the IBIY1 character set were just shoved out to 
the end of the list. 

This was not acceptable, but I ,didn'~ really 
fe~llike writing my own sort program to solve 
the problem. I started thinking about it, though, 
and realized that if SORT is able to treat 9the 



same as C, it MUST have a sort order 
table somewhere. 

Modifying SORT for Turkish 
After first telling the people at the of­

fice that it would be completely impos­
sible to fix (I love surprises), I renamed 
SORT.EXE to SORT.BIN, and loaded it 
up with SYMDEB. Sure enough, starting 
at address 592 (hex, for those of you who . 
don't yet speak my language) was a table 
that mostly followed the ASCII order, 
with upper case letters in place of lower 
case, and normal characters in place of 
characters like S' U , and the other mem­
bers of the IBM extended character set. 

Knowing that the table existed, I just 
made a list of the complete Turkish al­
phabet, assigned each one a number, and 
placed the proper number at each 
character's position in the table. Then I 
wrote the file back out to disk. I didn't 
eV,en change the checksum in bytes 12-13 
and it worked! Now all their sorting is 
"otomatik." Happy day. 

Don't forget to rename the EXE file to 
a different extension before you read it 
with SYMDEB (or DEBUG). If you don't 
rename it, the debugger will load up all 
the segments and separate them in 
preparation for running, which isn't 
what you want. You want to read in the 
load image, not the run image. 

Cool New Program 
Remember a few issues ago when I 

talked about Logitech Modula 2/86 and 
said that one of its big disadvantages was 
that it couldn't easily interface to assemb­
ly language modules? Well, the days of 
those problems are over now that I have 
EXE2LNK, a program from Blomsoft of 
Maalov, Denmark. 

EXE2LNK 
EXE2LNK is a utility program that 

transforms an EXE file of assembly lan­
guage procedures (assembled with 
MASM) into an LNK file that can be 
linked into your Modula programs just 
like any other LNK module. EXE2LNK 
works with versions 1.1 and 2.0 of 
Logitech Modula 2/86. 

Other than following the register 
passing and stack conventions outlined 
in the Logitech manual, all that is re­
quired to code an assembly language 
module suitable for linking with your 
Modula programs is a small table at the 
beginning of the EXE file tha t tells: 

• How many bytes of static data 
space the module needs, 

• How many procedures are in the 
module,and 

• The addresses of the procedures, 
including an initialization proce­
dure. 

You have to follow a few simple rules. 
• There must be exactly one segment 

declared in the module. 
• Exported procedures must be 

listed at the beginning of the EXE 
file and must be declared with the 
FAR attribute .. 

• Any number: of' local (non~ex­
ported) .' procedures may be 
declared. These procedures should 
be declared as NEAR. 

• The first word in the EXE file must 
contain an "m2". This is how 
EXE2LNK makes sure it isn't mess­
ing with the wrong file. 

• There can't be any code that leaves 
unresolved addresses to· be 
resolved at load time (Le., no FAR 
calls within the module). 

Other than that, you can do pretty 
much what you want: call DOS, write 
directly to the screen, beep the stupid 
bell. The manual even says you can 
reserve 'space for local data in the' same 
segment as the code, but if you're plan­
ning on doing any multitasking, I 
wouldn't do that. Much better to allocate 
data on the stack like a good boy 
(remember my pains of last issue ~ealing 
with the non-reentrancy of Turbo 
Pascal's I/O library). 

Of course, the usefulness of EXE2LNK 
can really be seen when a piece of code 
needs to be optimized for speed. It can 
also be useful if you want to trim down 
the size of your library; first write every­
thing in Modula, then go back later and 
write assembly language modules that fit 
the specifications of the DEF files. 

But then, I'm sure most of you are 
convinced of the'usefulness of being able 
to mix assembly language' and Modula 
modules. And those of you who aren't 
won't allow yourselves to be convinced 
by me anyway. So why don't we talk 

about a few details of EXE2LNK. 

Example 
Figure 1 is a DEF file for a simple ex­

ample that I more or less lifted straight 
from the manual. It defines two proce­
dures for export - one of them a function 
with a single value parameter, the other 
a normal procedure having two 
param~ters; one a value, and the other a 

. varia1?le parameter. counn and count2 
. are examples of exported static data. 

Figure 2 is the ASM file to go with the 
DEF. It contains the required header as 
described above, as well as the code for 
the two procedures deClared in the DEF 
file, and an initialization procedure. Both 
procedures do basically the same thing; 
they return a value from a given position 
in a table of numbers. Proc1 returns the 
number as a function result. Proc2 
returns it in a variable parameter. 

I was going to write my own ex­
amples for this review, but the example 
provided encapsulated so many varia­
tions in such a small space that I was 
hard-pressed to come up with something 
better. Here we have, in one simple little 
bit of code, examples of passing by 
value, passing by reference, returning as 
function result, and use of static data. 
Also notice the use of MASM's STRUC 
directive to allow easy addressing of 
data on the stack as well as the static 
data. 

In order to create a working module, 
you just have to execute the following 
commands: 

M2C EXAMPLE.DEF 
MASM EXAMPLE; 
LINK EXAMPLE; 
EXE2LNK EXAMPLE 

I learned nearly everything I needed 
to know about writing assembly lan­
guage modules just from this one ex­

(continued next page) 

Figure 1- DEF file for EXE2LNK example. 
., 

DEFINITION KODULE Example; 

YAH 

EIPORT QUALIFIED oount1, oount2, Proo1, Proo2; 

aountl : CARDINAL; 
aount2 : .CARDINAL; 

PROCEDURE Proal (index : CARDINAL) : CARDINAL; 

PROCEDURE Proc2 (index: CARDINALi YAR value: CARDINAL) i 

END Example. 
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(continued from page 55) 

ample. Which brings me to the next sub­
ject: documentation. 

The Manual 
The manual is just nine pages long, 

which may seem inadequate. Operation 
is so simple, though, that nothing more is 
really needed. I understood everything I 
needed to understand from the list of 
rules, instructions for running, and the 
example module. 

There are a few details that could 
have been included (and that I'm still not 
sure about). For instanCE;?, is it possible to 
declare and use more data space than the 
space required by the EXPORTed vari­
ables declared in the DEF file? I think it 
should be, but 1. haven't had time to ex­
periment yet. Also, they didn't mention 
how to call one of the EXPORTed proce­
dures from one of the other EXPORTed 
procedures. (But I know how! Declare a 
dummy NEAR label, push CS register, 
and call dummy label. See Figure 3). 

Otherwise, I was immensely pleased 
with the manual. It's small enough that I 
can slip it in the back cover of my 
Logitech manual, and I don't have to go 
digging through mounds and mounds of 
paper to find something. On the other 
hand, it has everything I need to know to 
run the program. 

Problems 
As with any program, there is a rough 

edge or two that could stand polishing. 
For starters, EXE2LNK doesn't know 

anything about the environment vari­
ables used by Modula to tell where DEF 
and SYM files are located (M2DEF and 
M2SYM). That means you have to move 
the SYM file (created by compiling the 
DEF file with the Modula compiler) into 
the same directory as your ASM and EXE 
files. It would be much more organize9. if 
the SYM and DEF files could be put into 
their own directories with the rest of my 
SYM and DEF files instead of cluttering 
up my ASM directory. 

Another problem is that, although 
you can EXPORT procedures and data 
from your assembly modules, EXE2LNK 
doesn't know how to IMPORT. This is 
probably a bit much to ask, but I have 
this vision of slowly converting entire 
programs from Modula into optimized 
assembly language, leaving the Modula 
source as documentation. 

And it isn't clairvoyant! No ice-maker 
attachment either! Can you believe it? 
When are these guys goima learn??? 
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Figure 2 - ASM file for EXE2LNK example. 

CODE SEGMENT 
ASSUME CS:CODE 

Link EQU 

Example STRUC 
count1 DW 
count2 DW 
Example ENDS 

Paraml STRUC 
DB 

indexl DW 
Paraml ENDS 

Param2 STRUC 
DB 

value2 DD 
index2 DW 
Param2 ENDS 

ORG 
DATA· LABEL 

DB 
DW 
DW 
DW 
DW 
DW 

Table DW 
DW 
DW 
DW 

Procl PRoe 
PUSH 
HOV 
HOV 
INC 
HOV 
SHL 
HOV 
POP 
RET 

Prool ENDP 

Proo2 PROC 
PUSH 
HOV 
HOV 
INC 
HOV 
SHL 
HOV 
LDS 
HOV 
POP 
RET 

Proc2 ENDP 

Init PROC 
HOV 
HOV 
HOV 
HOV 
RET 

Init ENDP 

CODE ENDS 
END 

6 

? 
? 

Link DUP (?) 
? 

Link DUP (?) 
? 
? 

0 
WORD 

'm2' 
SIZE Example 
2 
Proo1 
Proc2 
Init 

2, 3, 5, 
11, 13, 17, 
23, 29, 31, 
41, 43, 47, 

FAR 
BP 
BP,SP 
DS,DATA 

7 
19 
37 
53 

DS: [0] .count1 
BX, [BPJ.indexl 
BX,1 
BX,Table[BX] 
BP 
SIZE Param1-Link; 

FAR 
BP 
BP,SP 
DS,DATA 
DS:[0].count2 
BX,[BP].index2 
BX,l 
BX,Table[BX] 
Sl,[BP].value2 
DS:[SI];BX 
BP 
SIZE Param2-Link; 

CS, IP and BP 

structure to address exported statics 

structure to address Proc1 parameters 
account for CS, IP and BP 

structure to address Proc2 parameters 
account for CS, IP and BP 
VAR parameter - takes up 2 words on stack 
1 word for offset, 1 for segment 

at runtime 'm2' is replaoed by 
segment address of exported data 
for id by EXE2LNK 
size of definition module data 
number of prooedures 
prooedure 1 address 
prooedure 2 address 
initialization oode address 

some table 

Proc1 code 

static data segment 
INC(count1) 
get index parameter 
make word offset 
function resUlt is returned in BX 

return and pop parameters 

Proo2 oode 

statio data segment 
INC(oount2); 
get index parameter 
make word offset 
move table value to BX 
get address of VAR parameter 
store table value 

return and pop parameters 

FAR ; initialization code 
DS,DATA static data segment 
AX,O 
DS:[O].count1,AX; count1 := 0; 
DS:[0].count2,AX; count2 := 0; 



Figure 3 - Calling an EXPORTed 
procedure 

ProclNear PROC NEAR 
Proe1Near ENDP 
Procl PROC FAR 

« code of Proe1 » 

Proe1 ENDP 

« in some other procedure 
in same module » 

;push argument onto stack 

PUSH AX 
;account for cOming RETF 
PUSH CS 
CALL Proc1Near 

The Envelope Please 
Even with its two (three?) small 

problems, I think that EXE2LNK is one of 
the most useful additions to Logitech 
Modula that I have. Of course, I don't 
have Logitech's runtime debugger to try 
out yet, so maybe I don't have a fully­
qualified opinion. Whatever the rating in 
relation to other programs, I recommend 
EXE2LNK to anyone who is as much of 
an assembly and Modula freak as I am. 

Price is 550 DK, which was around 
$82 or so last time I looked. That's a bit 
expensive, but if you program for a 
living, it will likely pay for itself. 

Blomsoft 
Postbox 37 
DK - 2760 Maalov 
DENMARK 

Coming Up Next 
I know I keep promising it and I 

never deliver, but I swear this time that 
I'll be ready for issue #38. Time for my 
long-awaited treatise on the Great Desert 
Whale of Southern Africa. You have my 

. word on it. And by the way, I think I can 
also make you a great deal on some Mor­
row Designs stock. 

X~ CLONE SYSTEMS 
(One YEAR guarantee on system) 

Turbo Mother Board 4.77 and 8 MHz. 
640 K Ram installed on board 
Serial, Parallel, Game Ports 
Clock/Calendar AT style Keyboard 
Color Video Board (CGA) Monochrome Opt 
150 Watt Power Supply Flip Top Case 

ABOVE WITH 2 FLOPPY DISK DRIVES $ 699.00 
WITH 1 FLOPPY AND 20 MEG $ 950.00 
WITH 2 FLOPPY AND 20 MEG $1000.00 

Assembled and Tested for 24 Hours 

20 MEG HARD DRIVE WITH CONTROLLER 
LAPINE LT200 $310.00 

AT TURBO SYSTEf.1 
AT COMPATIBLE MOTHER BOARD WITH ;BIOS 

6 MEG AND 10 MEG SWITCHABLE SPEED 
5l2K RAM INSTALLED UP TO 1024 ON BOARD 
WA2 HARD DISK/FLOPPY DISK CONTROLLER 
MONOCHROME GRAPHICS VIDEO WITH PRINTER 
1.2 MEG OR 360 K FLOPPY 
220 WATT POWER SUPPLY AT CASE 
AT KEYBOARD SET UP DISK 
ONE YEAR WARRANTEE ON SYSTEM 

EGA UPGRADE FOR ABOVE 
5l2K UPGRADE (1024 INSTALLED) 

HARD DISK DRIVES 

$1095.00 
$ 150.00 
$ 50.00 

20 Meg Seagate ST4026 (for AT) $ 495.00 
30 Meg Seagate ST4038 (for AT) $ 595.00 
30 Meg CDC Wren 1 (for AT) $ 595.00 

Does NOT include controller 

Color Monitor RGB (CGA) $ 
Color Monitor RGB (EGA) $ 
Monochrome TTL (Green) $ 
Monochrome TTL (Amber) $ 
EGA Color Video Card $ 
MS DOS 3.2 WITH GW BASIC $ 

CITIZEN PRINTERS 
MODEL 120D 120 CPS 9 n $ 
MODEL MSP-lO 160. CPS 9 n $ 
MODEL MSP-15 160 CPS 15" $ 
MODEL MSP-20 200 CPS 9" $ 
MODEL MSP-25 200 CPS 15" $ 
MODEL 35 35 CPS LETTER QUALITY $ 

ALL PRINTERS COME WITH CABLE 

CASCADE ELECTRONICS, INC. 
ROUTE 1 BOX 8 

RANDOLPH, MN 55065 
507-645-7997 

300.00 
510.00 
110.00 
120.00 
195.00 

85.00 

200.00 
300.00 
400.00 
350.00 
500.00 
500.00 

Please ADD Shipping on all Orders 
COD Add $3.00 Credit Cards ADD 5% 

Limited to Stock on Hand Subject to change 



- - Software 
Quelo(R) 68QQO Development 

~ Tools 
First release 1983 - MOTOROLA compatible - produces ROMabie 
code, S-records, extended TEK hex, UNIX COFF. Portable 
SOURCE CODE. Native and cross versions on: ATARI ST, AMIGA, 
Masscomp, Sun, Apollo, Charles River, VAX VMS and UNIX. 

68020 Cross Assembler Package 

Supports 68000,68010,68020,68881 and 68851 

For CP/M-68K and MS/PC-DOS - $750 

68000/68010 Cross Assembler Package 

For CP/M-80, -86, -68K and MS/PC-DOS - $595 

68000 "c" Cross Compiler 

For MS/PC-DOS by Lattice, Inc. - $500 

N 68020 Disassembler 
E 
w Supports 68000, 68010, 68020, 68881, 68851 

For CP/M-68K and MS/PC-DOS - $495/295, 

I Amiga and Atan ST - $119/79, CRDS UNOS - $995/595 

T 
E 68000/68010 Software Simulator 
M 
S For MS/PC-DOS by Big Bang Software, Inc. - $285, VAX - $1900 

Call Patrick Adams today: Qualo, Inc. 

N 
E 
W 

I 
T 
E 
M 
S 

Site, Corporate, OEM licenses 
COD, Visa, MasterCard 

2464 33rd. West, Suite #173 
Seattle, WA USA 98199 

Phone 206/285-2528 
Telex 910-333-8171 

TM: Cuelo, Cuelo, Inc.; MS, Microsoft Corporation; CP/M. Digital Research 

POW£R ON 

BUSY 

• 
PROGIIAMMI"'G SVSTlM P 2 21 

,<, ". ,','". .,',", 

.. LOWEST<cosr 

.'8UPPORTSMMI,NATIONAL.TI, 
,'·'GOMPLETEPLO."OEVELOPMENT'SYSTEM 
i".BUILT~IN'·COMPILER 

:,<' co R ',FJ'0r.1AT1" a.N 
;~;.··:3201 NOrth Hwy. 67:SuiteEMesqlrite;T~s751'50 ~(214)';:!70-4135 
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The "thoughtful" alternative 
from SemiDisk. 

Designed around the 64180 microprocessor, 
the DT-42 is loaded with more of all the features 
you need: More speed, more memory, more 
ports and more TPA! 

How did we fit all these features on one 5.75" 
by 8" single-board computer? 

• 9.216MHz 64180 Microprocessor (runs Z80 programs) 
• 512K DRAM, Zero wait states, fully populated. 
• Three RS232C serial ports (Standard baud rates to 38,400) 
• One Centronics parallel printer port 
• WD2793 disk controller (up to 8 drives, SD, DD or High 
Density, 31/2",5%", and 8" drives) 

• SASI channel for hard disk controller (software provided) 
• Many popular disk formats supported 
• Requires only + 5V @ 1 amp. 
• ZRDOS/ZCPR3 with exclusive "Hyperspace" operating 
system, offering 57.5K TPA (NOT 48K like some others. No 
8 bit is bigger!!) Richard Conn's ZCPR3, The Manual 
included free! 

• Provisions for real-time clock and on-board terminal options. 
• Socket for 28-pin EPROM. 

Compare! You won't settle for less . 
Or slower. Or smaller. 

DT -42 Computer 
TMP (on-board terminal) 
SmartWatch 
Z-system software 
ZAS & Debuggers 
8MB disk emulator wi SCSI 
Battery backup for above 

$ 499 
$ 100 
$ 50 
$ 50 
$ 25 
$ 2049 
$ 150 

Call or write for more 
information or to place an order. 

5emiDisle 
11080 SW Allen Blvd., Beaverton, OR 97005 

(503) 626-3104 



Ever Program On A Silver Platter?? 
How much would you expect to pay for a 32 bit MC 68000 computer that's a mainframe condensed down into a 
keyboard? How about $389.00! ! ?? If it makes you feel any better simply add a zero to the price when you order! 
But that's actually our price! !! The most powerful computer money can ever buy is now the most inexpensive com­
puter money can buy! !! So don't buy the name! Buy the power!! The power is not in the name! 

If you had the opportunity to work amongst Machine Code ROM Designers, VAX & UNIX wizards in a 
research laboratory, designing an MC 68000 based computer that's 2nd to none ... 

What would you come up with?? And what would you call it?? 

Well It's Already Been Done!! 
They Called It The QL For The Quantum Leap It Is!! 

Absolutely a Quantum Leap beyond what you know & use - and it's truly like Programming on a Silver Platter!! 

The QL Desktop Minicomputer: Designed by SRL Labs, manufactured by Samsung. An absolute Quantum Leap 
beyond all the rest! The phenomenal open architecture QDOS: with Virtual Memory RAM, Multitasking Job Con­
trol, Multiuser Networking. It'll Cache Files into unused Memory and create/ delete Directories Automatically! Even 
allows File Names up to 36 characters long! Everything is built into ROM here: QDOS, Networking, Windowing, & 
32 Bit SuperBasic, all in a totally concurrent non-destructive environment. Unlimited quantities & lengths allowed 
with: Variables, Program Lines, CONsoles & Buffers. Dynamic non-destructive virtual RAM Disking & Networking 
buffers too! Even a System Variables Brain Page Screen! Built-in DCE & DTE Serial Ports. 

Language Environments: 
Metacomco's "C", LISP, BCPL, 68000 Assembler, APL, Development Kits. Prospero's Pro Pascal & Pro Fortran 
77. Digital Precision's Forth-83. QJUMP's 65C02 or 8088 Cross Assembly ROMs. Everything generates native 68000 
Compiled Code. ROM Firmware & Software Package is now available which will even bring it up in CPM! 

Imagine working with a 32 bit SuperBasic that's structured like Turbo Pascal, powered beyond PIC Basic, in an in­
terpretor always present with QDOS, all concurrently running in a built-in UNIX-like multitasking job controlled en­
vironment with access to 360 fully channeled windows, devices & files by EACH job! 3 Major Compilers already ex­
ist for the SuperBasic source alone! TURBO, SUPERCHARGE, QLIBERA TOR! The compiled SuperBasic code or 
ANY other language will multitask and control with QDOS and SuperBasic. The list of ALL the Superior Features 
would fill this entire publication! 

The QL comes bundled WITH PSION Integrated Word Processor, Spreadsheet, Database and Presentation Graphics 
Programs. PLUS: Our FREEWARE Demos & Utilities with all purchases! plus $12 ship. & handl. 

Call: (201) 328-8846 
QLine BBS: 328-2919 

Technical Info & Assistance - -
Telex: 9102500026 
Compuserve ID # 76625,2214 

Quantum Computing, Box 1280, Dover, NJ 07801 



Taking The Plunge Into C 

By Ron Miller 
1157 Ellison Dr. 
Pensacola, FL 32503 

Ron has finally reached star status. The way 
Borland's new C compiler has been selling (first 
month sales have set records), he expects a lot of C 
observers to become C hackers. Here's his description 
of C's hurdles and how to get over new-language 
fright. 

B
orland's Turbo C is finally out. And - if 
my acquaintances offer a representative 
sample - there are now lots of folks out 
there who are buying their very own 

compilers and are "at last ready, really ready, 
really really ready to learn C," as the formula 
goes. 

Indeed, learning C, losing weight, and giving 
up tobacco may be the three most futile New 
Year's resolutions among PC hobbyists. If Bor­
land handles the interface between compiler 
and editor half as well in C as they did in Pascal, 
you really don't have any more excuses. 

Since I've been amazed to discover that this 
column is read by more people who are vaguely 
interested in C than those who actually use it, 
I'll offer some observations that might help you 
kibitzers get cracking. 

Do Scary C Stories Keep You Awake at Night? 
The first step, as we literary critics would 

say, is to de-mystify the topic. An aura of the 
abstruse and the exotic has developed around C: 
it's difficult to learn, incorrigibly obscure, and 
frightfully dangerous to use. Or: only people 
who sport beards, wear mountaineering boots, 
and speak it as their native tongue can ever be 
truly C comfortable~ The fact that C is now 
fashionable adds to the put-off. 

Horsefeathers. The unfamiliar always seems 
odd. I spent half a day the other week coercing a 
chained-together 135K accounting package in 
interpreted BASIC to. compile under Microsoft 
QuickBASIC. I came away (partially successful, 
I might add) utterly in awe of you folks out 
there who can comprehend a run of uniridented 
code, chock full of lines containing five or six 
unrelated statements separated by colons. No 
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self-documenting subroutine names; no way to 
tell whether a variable is being used somewhere 
else. 

The idea that complex applications have 
been written in such a stream-of-consciousness 
medium strikes me as a genuine triumph of the 
human spirit. This is something on the order of 
putting ships in bottles, or engraving the 
Declaration of Independence onto the back of a 
postage stamp, or manufacturing silk purses out 
of animal parts. 

No doubt C can be written in an im­
penetrable manner. Have you ever seen Don 
Libes' annual "Obfuscated C Code Contest" in 
Micro/Systems Journal? Those perfectly wonder­
ful horrors pay tribute not to C's obscurity, but 
to its freedom to be obscure. 

C offers an intimidating wealth of operators 
and control structures, but you can begin with 
the "ifs" and "fors" that you know so well. 
Though you can certainly overs tuff a line of C 
by trying to do too much at once, you don't 
have to write Baroque code any more than you 
have to write Baroque prose. I know: I tend to 
lapse into both. Indeed, my advice is that at first 
you force yourself to do one thing per line, just 
as in good old Pascal. 

The very freedom that allows C to be written 
with such spectacular obscurity will permit you 
to write C after the pattern of BASIC or Pascal. 
"Goto" is even permitted. I promise not to tell 
anyone else if you don't. Then, as you get a feel 
for the natural way to use the resources at hand, 
your use of C, as C, will develop spontaneously. 

The Real Difficulty With C 
The real stumbling-block in C is not abstruse­

ness but just the opposite, extreme literalness. C 
is a very physical, tangible, material language. 
To exploit the resources of C, and not just write 
transliterations from other languages, you must 
remain conscious of what a string looks .like 
viewed under Debug and what incrementing a 
pointer really means. 

You can program in BASIC, and to some de­
gree in Pascal, without knowing about bits and 
bytes and storage spaces and memory alloca­
tions and instruction pointers. But in C, as in as-



sembly language,. these are everything. 
The syntax of C was devised to translate 
the immediacy of computer architecture 
into an efficient quasi-English. This al­
lows you to avoid assembly language's 
busy-work: creating loops, keeping track 
of the stack, getting things into and out 
of the registers. 

Nonetheless, C is little more than a 
veil through which assembly language's 
details often peek. Anyone who forgets 
this is soon reminded. Usually the 
reminder is a rogue array index or 
pointer that wipes out the operating sys­
tem and locks up the computer. 

Tell Pascal to do something quirky, 
and it will decide whether the request 
falls within the bounds of propriety. Tell 
C or assembler to do the same thing, and 
if they understand it they will do it. 

In other words, it's not the syntax of C 
that is alien, but rather the reality its 
metaphors address. Its metaphors are 
constantly de-metaphorizing themselves 
into bits moving on and off and across 
registers and words pushing and pop­
ping the stack. (These, of course, are 
themselves metaphors, but I'll avoid get­
ting too anti-metaphysical here.) 

The intimate contact between the 
idiom of C and the hardware is the 
primary source of the power of the lan­
guage, the reason for mastering it, and 
the main source of frustration. 

Language Games 
Pascal or BASIC or Cobol or Fortran (I 

don't know about FORTH) are essential­
ly geometries, sets of rules which define 
the game and how it can be played. 
Translate your problem into the game's 
tokens, manipulate them according to the 
rule book, and out comes the answer. 

For example, I was translating that 
BASIC package into QuickBASIC. I 
blithely treated strings as abstraction. I 
manipulated them without caring 

. whether QuickBASIC uses one-byte or 
two-byte headers to store the string 
length. I didn't need to know whether 
there was an. internal data format at all. 
For all I could tell, strings and integers 
and floating point numbers were all 
point sources, like ducks and quarks. 

To convert the same program into C, I 
would of course be calling on my 
familiarity with the syntax of C and the 
fundamental string functions provided 
by the standard library. I would also find 
myself on at least two dozen occasions 
worrying whether I was overlaying the 
null at the end of the string, or whether I 
really wanted to begin some process at 
the zeroth or the Nth byte. 

In other words, two dialogues would 
be going on in my head: one between me 
and high level C, played by the 
language's rules; and one· between me 
and the hardware, as we both watch C 
carry out machine-level operations that 
would have been much more tedious to 
code in assembler. 

All this sounds pretty intimidating, 
and I don't mean it to be. On the simple 
"Hello world!" level of operation, C acts 
like just a higher-level language, with 
clear structures and convenient devices 
for preventing side-effects. It's also 
breathtakingly fast. 

C offers an 
intimidating 
wealth of 
operators and 
control structures, 
but you can begin 
with the "ifs" and 
"fors" that you 
know so well. 

But the REASON for mastering C is 
that like assembly language, it lets you 
do darned near anything, prudent or im­
prudent. Such power requires a greater 
level of consciousness than other, more 
protective languages. And this higher 
consciousness, not some supposed dif­
ficulty in C, provides the challenge. But 
then heightened consciousness is what 
life's all about, right? 

What Other Languages Should You 
Know? 

So what's the best way to get into C, if 
the power of C seems app·ealing to you? 
They say that C ought not be anyone's 
first programming language, and un­
doubtedly they say right. First ride the 
bike with the training wheels. I propose 
two alternative routes, one through 
another structured language and one 
through assembly language. 

If you are a Turbo Pascal program-

mer, relax. You already understand the 
divide-and-conquer approach of struc­
tured programming. Plus, you're already 
building your own subroutines and 
using labels to make the code self­
documenting. Most of Turbo's exten­
sions to generic Pascal have moved it 
toward the low-level leanings of C. 

If you know how Turbo passes vari­
ables between routines, and occasionally 
use Pascal pointers and Turbo's absolute 
addressing, you are 75% of the way 
there. Even the syntax is similar. What's 
the difference between "begin" and "{" 
or "end" and "}" except the number of 
keystrokes? A C "structure" and a Pascal 
"record" are identical. What you will 
need to get used to is having to create 
procedures and functions that Turbo 
Pascal, with its Fibber Magee's closet full 
of run-time routines, keeps around for 
you, whether you want them or not. 

Modula 2 programmers, from what I 
~an see, have it even easier. 

BASIC To C 
Before playing with QuickBASIC the 

other week, I would have advised a 
BASIC programmer to learn Pascal first, 
and then go to C. But QuickBASIC and, I 
understand, Turbo BASIC permit named 
subroutines, line-number-free indented 
listings, multi-line if-then-else structures, 
private variables, and in fact structured 
programming. Why memorize another 
set of reserved words when you already 
know one perfectly adequate set? 

I'd suggest you get one of these two 
inexpensive packages, grab the most 
complicated piece of spaghetti code 
you've ever written, and clean her up. 
Spend a month or so writing every piece 
of code you need to write, and a few you 
don't, in the style prescribed in the 
manuals, ~nd you'll be ready to dive into 
C. But it won't be as easy as coming from 
Pascal (you'll have to learn structures 
and pointers) . 

Assembly Language To C 
If you do much work in assembly lan­

guage, you're home free. You already 
think like a C programmer. (To be 
honest, I'd say it was vice-versa.) You're 
used to the distinction between direct 
and indirect addressing. You have 
divided your code up into routines and 
given them names. You've tested loops 
for completion and called the operating 
system explicitly. You know about lo­
cals, externals, publics, and linking. You 
can just lean back and enjoy the fun of 

(continued next page) 
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(continued from page 61) 

letting the compiler patch in routines that 
you would have written on your own. 

Interpreters And Bourbon 
From brief experience, I'd argue 

against the use of C interpreters as transi­
tional devices. They look seductive, with 
their promise of immediate feedback and 
line-by-line help. But Borland's C is sure­
ly going to provide error-pointing with 
interpreter speed. It will cost 25% of 
what an interpreter costs, and yet you 
will be working with a real compiler. 

The very line-by-line orientation of in­
terpreters moves the focus of program­
ming away from the overall design of the 
whole toward the molecular structure of 
the individual expressions. Surely the 
greatest lesson taught by structured 
programming is that strategy, not tactics, 
is the heart of the game. 

Worse than that, the one inter­
preter /incremental compiler that I 
played with forced me to learn another 
word processor and avery, very full set 
of metacommands. As I told the 
manufacturer (they were trying to coax a 
review out of me), if I wanted to learn 
another language, it would be Italian -
and I'd go off and read Dante on the side. 
Or failing that, I'd swing for FORTH. 

Getting folks into C by making C feel 
like BASIC is like mixing Coke with 
bourbon. You don't get to enjoy either 
one. 

Books On and Projects In C 
Okay. Now you've decided you have 

adequate preparation and want to push 
onward to C itself. What books do you 
buy? Many people seem to believe that if 
they can only find the right book, the 
clouds will part, the sun will shine, and 
all their loops will be finite ones. Life 
isn't nearly that kind. 

We learn a language by using it rather 
than by memorizing the contents of 
grammar books. When I resolved to learn 
C, I bought a couple of books; and I was 
disappointed by their two extremes - jar­
gon without communication and af­
fability without content. 

. It didn't really matter, however, be­
cause I also bought a compiler, sat down 
at myoid Kaypro, and wrote little 
routines. I then gave myself a nice low­
level project (a disk, memory, and file 
editor). That way I learned C the only 
way anyone learns C, by solving 
problems. 

I can't say I've read lots of books on C, 
and therefore can't offer a consumers' 

report thereon. When I get stuck on a 
technical detail, I tend to reach first for 
Stephen Kochan's Programming In C 
(Hayden: 1983), though that may be 
more for his fine appendices than for the 
text. 

A moderately experienced Turbo 
programmer could - and should. - go 
directly into Kernighan and Ritchie, 
which is a fine book, humane and 
delightfully written. It is directed, 
however, more toward the compiler­
builder than toward the inexperienced 
programmer. Nowhere else, however, do 
you actually.get a feeling for the choices 
that went into the syntax of the language. 
And for me, that is essential. I want to 
know why. How comes from staring at 
the screen and imagining those little bits 
dancing in my head. 

In an ideal world, I'd run a training 
regimen for C programmers like so: 

(a) Master Pascal as a first language. 
(b) Read Kernighan and Ritchie. 
(c) Pore over assembly language list­

ings in the PC magazines and do their 
tricks over again, with style, in C. 

Good luck, and for heaven's sake 
don't experiment on a RAM disk unless 
you like writing code over and over 
again. From scratch. • •• 

(tj£WJ FOR YOUR BIGBOARD 
ONE MEGABYTE RAM DISK ON THE STD 
BUS Includes: STD adapter pcb & 
connector, 1 MB RAM pcb & connector 
and software. Price $125.00 
INTEGRATED BIOS, reads and writes any 
5" and/or 8" disk format. 
INCLUDES: 
• CONFIGuration program that lets you 

install any new floppy disk format 
INTERACTIVEl Y 

• FORMATTER allows you to format al­
most any diskformat. 

• PC-COpy reads and writes PC diskettes 
on your Bigboard II. 

• MONITOR EPROM with serial keyboard 
and translate table. 

• 300 page ZCPR2 manual. 
• 60 page Bigboard II tech manual. 
• BOOTABlE DISK contains free ZCPR2 

and P2DOS system. With TIME and DATE 
stamping. BIOS also has provisions for 
256K RAM disk, Centronics, System in 
EPROM AND 1 MBYTE RAM DISK. 

• WINCHESTER FORMATIER and SYSGEN. 
Supports XEBEC, W-D and Adaptec type 
controllers. Subdivides into any speci­
fied number of drives. Price: $99.95 
(specify disk) 

TAKE BOTH 1 MB AND BIOS FOR 
$199.9511 

ANDY BAKKERS 
de Gervelink 12 • 7591 DT Denekamp 
The Netherlands. Tel: 31-5413-2488 

FIDO Net 500 Node 100. Please pay with 
US$ Money Order. MC or VISA welcome 
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Rack & Desk 
PCI AT Chassis 

A Fresh Approach 
Integrand's new 
Chassis/System is not 
another IBM mechanical 
and electrical clone. 
Appearance, power, 
thermal, reliability and EMI 
problems that plague other 
designs have been solved. An entirely 
fresh packaging design approach has been 
taken using modular construction. At present, 
over 40 optional stock modules allow you to 
customize our standard chassis to nearly any 
requirement. Integrand offers high quality, 
advanced design hardware along with 
applications and technical support 
all at prices competitive with impons. 
Why settle for less? 

Rack & Desk Models 

Accepts PC. XT, AT Motherboards 
and Passive Backplanes 

Doesn't Look Like IBM 

Rugged, Modular Construction 

Customize with over 40 Stock Panels 

Excellent Air Flow & Cooling 

Optional Card Cage Fan 
Designed to meet FCC 

204 Waf{ Supply, UL Recognized 

145W & 85Walso available 

Reasonably Priced 

Made in USA 

_.. .=w=;r:=;-:. -=- .. _ .r=a ........... ----.. ...... . . .... ~---... _---.... -
~~ ~ ~ ~~~~ ~ ~~ 

Call or write for descriptive brochure and prices: 
8620 Roosevelt Ave. • Visalia, CA 93291 

209/651-1203 
TELEX 5106012830 (INTEGRAND VD) 

EZLlNK 62926572 
We accept BankAmericard/VISA and MasterCard 

IBM. PC, XT. AT Irademarks or Inlernalional Busincs., Machinc'S. 
Drives and computer hoard~ not included. 



EMERALD MICROWARE - Your CP/M and MS-DOS Connection 
Hard Disks for your Z80 CP/M computer from Emerald 
Microware and MICROCode Consulting 

No other upgrade improves your computer's productivity like a hard 
disk. We have all the hardware and software to install a hard drive on 
your Xerox 820, Kaypro, Zorba, or almost any Z80 CP/M 2.2 system. 

HDS Host Board with Winchester Connection software '" $ 89.00 
HDS Board with software and WD1 002-05 board ....... $250.00 
WD1002-05 Hard Drive Controller Board .............. $185.00 
Rodime, laPine, & Miniscribe hard drives, and XT controller cards­
call for prices 

The KayPLUS ROM Package by MICROCode 
Consulting 

Get the performance of a Kaypro 10 and more, even on your Kaypro 
2. lets you install up to four floppies and two hard drives, with no 
software assembly required. Adds features such as automatic screen 
blanking, type-ahead buffer, boot from hard drive, and quad density 
support. Includes manual, standard utilities, AND hard disk utilities 

KayPlUS ROM Set .............................. $ 69.95 
KayPlUS ROM Set with QP/M ** SPECIAL ** ...... $115.00 

QP/M by MICROCode Consulting, CP/M 2.2 
compatibility with outstanding performance. 

QP/M adds features such as automatic disk relogging, drive/user 
selection from colon, 31 user areas, drive search path, and transpa­
rent time/date stamping; all in the same space as CP/M. Installs from 
a convenient customization menu, no software assembly required. 
Bootable disks available with CBIOS for Kaypro, Xerox, & BBI. 

QP/M Operating System, complete ready to boot ....... $ 80.00 
QP/M without CBIOS (installs on any Z80 system) ...... $ 60.00 

MicroSolutions - Software and hardware to link CP/M 
and MS-DOS 

UniForm-PC by MicroSolutions .................. " $ 64.95 
This program allows you to read, write, copy, and format diskettes for 
over a hundred CP/M and MSDOS computerson your PC, XT, or AT, 
including 8", 96 TPI, high density, and 3 1/2" formats (with optional 
hardware). Once installed, UniForm stays memory resident so you 
can use your standard DOS commands and other programs directly 
on your original diskettes. 
Uniform for Kaypro and other machines. .............. $ 64.95 

UniDOS by MicroSolutions ....................... $ 64.95 
UniDOS program uses the NEC V20 CPU chips to actually RUN your 
favorite 8080 CP/M programs on your PC. Use UniDOS with Uni­
Form-PC, and you can run them directly from your CP/M format 
diskettes. All standard CP/M BOOS calls are supported. 
UniDOS w/UniForm and V20 chip ................... $135.00 

*** NEW *** UniDOS zao Coprocessor Board ... $179.95 
This 8Mhz. Z80H half-card runs your Z80 and 8080 code programs at 
LIGHTNING speed on your PC or AT. Functions just like the UniOOS 
program, except NO V20 or emulation mode is required to run your 
programs. 

The CompatiCard by MicroSolutions ............... $169.95 
This half-card floppy controller allows you to run up to four 8", 
5%"(standard, 96 TPI, or high density), or 3%" disk drives on your 
PC/XT. With the Compaticard and the UniForm-PC program you can 
format, read, and write almost all CP/M and MSOOS di sk formats. 
Compaticard with UniFORM-PC *** SPECIAL *** $225.00 

MatchPoint-PC by MicroSolutions ................. $169.95 
This half-card allows you to read and write to NorthStar hard sector, 
Apple DOS, PRODOS, and Apple CP/M diskettes on your PC. IN­
CLUDES a copy of the UniForm-PC program, as well as utilities to 
format disks, copy, delete, and view files. 

Call or write for our complete catalog of parts and accessories for the 
Kaypro, Xerox 820, and PC/AT's. Full repair services available for 
Kaypro, Morrow, Xerox, disk drives, and most clones. 

******* SUPER SPECIALS!! ******** 
PC-Mastercard by Magnum Computer 

up to 1.5 Megabytes of RAMDISK and PRINT SPOOLER (or boost 
your system to 640k), with serial, parallel, game ports, and real time 
clock! This is one of the BEST multi-function cards on the market. 
Can use mixed banks of 64K and 256K chips. Comes with memory 
manager, ramdisk, spooler, and diagnostic software. 
PC-MASTERCARD (Ok installed) ................... $ 69.95 

call for pricing on 384k and 1.5M boards 

Turbo Editor Toolbox by Borland ..................... $ 19.95 
Ever wanted to add text editing to your Turbo Pascal application, or 
write a word processor that does things the way that YOU want? 
Comes with source for two sample editors, modules for windowing, 
multi-tasking, and many other options. Requires PC with Turbo Pas­
cal 3.0. 

COpy \I PC by Central Point Software ................. $ 19.95 
Stop worrying about your copy protected disks. COPY \I PC lets you 
back them up, so you can keep going when your master disk can't. 

WordStar V3.3 Manual .............................. $ 12.00 
Genuine MicroPro manuals in hard binder pack 

Info Star Manual Set ................................ $ 18.00 
Genuine DataStar and ReportStar manuals in MicroPro three vol. set 

8" Generic Diskettes - Ten Pack ..................... $ 7.50 
8" Generic Diskettes - Hundred Pack ................. $ 65.00 

Single sided, SO or DO, with Tyvec sleeves 

******************************* 

Four Device Printer/Data Switch ..................... $ 49.95 
Quality with economy. These four port b.oxes can be used with either 
RS232, or IBM parallel (DB25) printer cables. 
IBM style Parallel Printer Cable ..................... $ 12.00 

300/1200 Baud Internal Modem ...................... $117.00 
Half-card, Hayes compatible, auto-answer, auto dial 

CT-6260 MUL TIIIO - FLOPPY DISK CONTROLLER. . . . . .. $ 69.95 
Half-card parallel, COM1, optional COM2, game port, floppy disk 
controller, real time clock, with manual and cables. 

TWO DRIVE FLOPPY DISK CONTROLLER ............. $ 29.95 
Half-card floppy controller with cable. 

Double Density for the Xerox 820-1 by Emerald 
Microware and MICROCode Consulting 

Run up to four 5%" (48 or 96 TPI) and 8" drives at once. Get support 
for all standard printers, mini-monitor functions, autoboot capability, 
19 built in disk formats, and banked ROM-BIOS for more TPA. 
Software compatible with Kaypro and Xerox 820. 
Plus2 ROM Set and X120 Board A&T ................ $135.00 
Plus2 ROM Set and X120 Bare Board ................ $ 62.00 
Plus2 ROM Set only .............................. $ 49.95 
X120 Bare Board only *** CLOSE-OUT SPECIAL ***$ 15.00 

or two for $ 25.00, five for $ 50.00 

[EMERRLD ~t 
I VISA·.I (MICROWRRE) [E:BJ 

P.O. Box 1726, Beaverton, OR 97075 
(503) 641-0347 

Prices subject to change without notice. Include $4.00 shipping and handling, 
$7.00 for COD, call for Blue Label charges. VISA and Mastercard accepted. 30 day 
money back guarantee on all products. 



SWITCHING' 
POWER SUPPLY 

IDEAL FOR 
DISK DRIVES 

50 WATT 
+5V4AMP 
+ 12V 3 AMP 
4" x 6" x 1 %" 

XEBEC 'ACCESS' 10MB 
EXTERNAL HARD DISK 
• IEEE-488 (GPIB/HPIB) 

Interface 
, 0 Attractive Enclosure 

12" x 6" H x 10" W 
• Linear Power Supply and Fan 
• 10M Tandon Drive 
• Brand New 

XEBEC IEEE·488 
HARD DISK 

CONTROLLER CARD 

$9900 

INTEL SBC 86/30 

CORVUS CONCEPT 
WORKSTATIO~ 

• 6800 Based System 
• 512 Memory 
• Connects to Omninet 
• 132 Column Monochrome Display 
• Display in Vertical or Horizontal Format 
USED WORKING 
CONDITION 

CORVUS SOFTWARE 
FORTRAN, PASCAL & 

MUCH MORE! 
CALLI!! 

aBUS SASI 
HOST ADAPTER 

• Made by XEBEC $3500 • Brand New 

TANDON 10 MEG 
HARD DRIVE 

$11900 

WITH CONTROLLER $17900 

SHUGART SA801 R 
8" FLOPPY DRIVE 

• 600K SSDD 
• Still Sealed in Factory Boxes 

CORVUS MIRROR SERVER 
VCR HARD DISK BACKUP FOR 

CORVUS OMNINENT 

NEW!!! $2500 

CORVUS 
Utility Server 

Printer Interface 
For Omninet 

Includes Manual & Software 

~'i!iiCit.jl 

NEW! $3500 

4 PIN MODULAR 
WALL JACK WITH 

STRAIN RELIEF 
10 for 5490 Case of 325 for 59900 

XEBEC 1410 
SASI HARD DISK 

CONTROLLER 

$9900 

HALF HEIGHT 
EXTERNAL DRIVE 

ENCLOSURE 
• Attractive Low Profile 

Chassis 19x15x2% 
• Fits nicely directly under PC 
• Standard I BM Colors 
• Bezel for 5 %" and 3 %" Drive 
• 60 Watt P.S. wlDC Fan and 

Drive Cables 

$39500 $14900 
complete chassis only 

HAL TOED SPECIALTIES co., INC. 
827 E. EVELYN AVE., SUNNYVALE, CA 94086 

.MAIL ORDERS CALL: (408) 732·1573 
3 CONVENIENT LOCATIONS Store Hours: 

Mon.·Fri. 8:00·7:00 
HSC Electronic Supply of Santa Rosa 

6819 S. Santa Rosa Ave. 
Cotati, CA 

(707) 792·2357 

HSC Electronic Supply 
5549 Hemlock Street 

Sacramento, CA 
(916) 338·2545 

Saturday 9:00·5:00 

WE SHIP 
C.O.D. 

TERMS: Minimum order $10.00. California residents add 7% sales tax. Prepaid orders sent freight C.O.D. or call for charges, shipping will be added to credit card and C.O.D. 
orders. Prepaid o.rders over $100.00 use mone.y order or certified check. Please do not send cash. Some items limited to stock on hand. Prices subject to change. 



CULTURE 
CORNER 

By Irv Mullins 
Rt. 1 Box 312c 
Talking Rock, GA 30175 

A Second Opinion On: 
In-House Experimental Verification Of 
Nonconservation Of Parity And Quantum 
Mechanical Tunneling Of Macroparticles 

Forward 
I bought your Micro Cornucopia because on 

the cover it said it was about mouse control. 
We've got a real problem with mice in the corn 
around here, and I was hopin to use those PC 
mouse drivers to drive the mice away. 

After readin the artikles, I think your goin 
about it the hard way. It'd be a sight cheaper to 
get a cat. 

Imagine my surprize to run across an artikle 
on Quantum Mechanics by Trygve Lode in your 
magazine - I didn't think small farmers would 
be much inerested in Quantum Mechanics. Bein 
an expert on the subjek myself (1), I immedyate­
ly grabbed the implycations of it all, and 
decided that what was needed was a little more 
field work to corn firm his hypothysis. 

Bearin in mind Prof. Lode's warnin about the 
importance of bein as far as possible from any 
physics laboratories, I decided to do the re­
search out at cousin Luther's place. You 
couldn't get no further than that and still be in 
the continentul U.s. of A. 

Experiment 1: Nonconservation Of Parity 
With a modest grant from Pabst (meanin a 

few six-packs of Blue Ribbon), me and Luther 
set out to gather a datum or two on the subjek. 

Right off the bat we ran into trouble. 
Couldn't find no black socks to corn firm the 
Parity 'speriment, and wadn't sure white socks 
would work. Only guy around who wears black 
socks is Caleb the undertaker, and he was us in 
his. 

Closest thing we could find was a pair of 
cousin LuBell's panty-hose (2)~ We run 'em thru 
the nearest macropartide dehydrator / storage­
cylinder accelerator until we run out of quarters. 
Followin each run, both me and Luther counted 
how many legs was on the panty-hose. Ever 
time we both got two 'cept once (3). We also got 
some stares from the ladies in the Launder-mat. 

Based on this, I just cain't cornfirm Prof. 
Lode's find ins on parity. Sorry bout that. 

Experiment 2: Macroparticle Tunneling 
When Luther pointed out that we still had 

approxymately several Blue Ribbons left, we 

retired to his front porch to ponder Macropar­
tide Tunneling. I right quick showed him how 
personal observation tends to support the Lode 
theory. Fer example: Cal (4), Luther's blue-tick 
hound, was lyin under the house. Luther al­
lowed as how, earlier in the day, Cal had been 
lyin in the kitchen. As no one can actually 
remember seein Cal move to the lower energy 
state (5) under the house, or for that matter ever 
move much at all, this strongly suggests that 
Cal's mollycules musta migrated through the 
floor. 

The fact that it was a hot afternoon and Cal 
had reached higher than ambient thermal ener­
gy probly provided the impetus required for 
Quantum Mechanical Tunneling, as suggested 
by Prof. Lode. In further support of the theory, 
Luther noted that Cal seldom if ever disapeared 
from the kitchen on cold days. 

As a corollary, LuBell pointed out that ther­
mal underwear, bein warmer than reglar skiv­
vies, always migrates to the bottom of the 
drawer by late fall. 

Inconclusion 
What we couldn't evalyate was whether 

Macropartides invaryably migrate to a lower 
energy state. LuBell knows a guy named Mac 
who moved to Mississippi, which is just about 
the lowest energy state we could think of, but 
we need more research befor we can veryfy this 
hypothysis, and as long as it's this hot, we ain't 
settin foot off this porch. (6) 

Sincerely, your friend in science, 
Leeward P. Sailors 

Notes 
1. Hav'n seen the videotape from 

Volkswagen six times down at Leroy's garage. 
2. Don't know 'bout the panty-hose, but 

LuBell's average mass is pretty signiffycant. 
3. After Luther had killed the first six-pack, 

he counted three, but I was unable to verify his 
count. 

4. Short for Calcitrant. 
5. Cal is generly in a state of low energy. 
6. Lest of course we run out of Pabst. 
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MS-DOS UTILITIES 
Welcome to public domain software for MS-DOS. This is software that the Micro 

C staff (and readers) have found we can't do without. 
We've written some of the software ourselves, the rest has been carefully 

selected from the thousands of public domain and shareware programs in the 
Micro C library. We think you'll enjoy these special programs as much as we have. 

Available in 2 formats: 
360K MS-DOS (5 1/4'') ............................................................................................. $8.00 
720K MS-DOS (3 1/:z',) ............................................................................................. $8.00 
Micro Cornucopia Subscriber special rate •.•......•..••.•.•........••..•...••..••..•.....•....•.•.•...• $6.00 

#MSI 
Essential Utilities 

This is it-the essential utilities disk for copying, transferring, viewing, squeez­
ing, unsqueezing, finding, and organizing files. 

SWEEP allows wildcard tagging and mass file copying, jumps, relogs drives, 
and lots more. 

LU, LDIR-A complete Novosielski library utility, LU creates a library file of 
files. 

WHEREIS-This is one of the niftiest 2K programs in the public domain. Lets 
you find files in subdirectories. Very handy for keeping track of those files that try 
to get lost. 

SQUEEZEIUNSQUEEZE-Complete file squeezing and unsqueezing utlities let 
you conserve disk space. 

WASH-Forerunner of SWEEP, WASH is a menu-driven file utility that views 
files very quickly. It isn't as flexible as SWEEP, but it's faster. 

LS-Written in C (includes source), LS is a UNIX-style directory program writ­
ten by R. Edward Nather. 

BACKSCRL-A bi-directional scrolling utility, BACKSCRL buffers screen 
scrolling so you can recall with a few simple keystrokes data that's been saved 
from the screen. Read BACKSCRL.DOC for a thorough explanation of setup. 

#MS2 
Cheap Assembler 

Disassembler, RAMdisk 

CHASM-Written by David Whitman, CHASM is a subset of MASM and fits in­
to 64K. It's good for writing short subroutines to call from BASIC, or for just learn­
ing 8088 assembly-language. 

It allows you to define labels, but doesn't support macros. 
ASMGEN-A disassembler written by J. Gerbach and J. Damke, ASMGEN will . 

generate 8086, 87, or 88 code. It's MASM-compatible, and output can be directed to 
the console or to a disk file. Handles up to 64K files. Includes a long doc file. 

MEMBRAIN-Creates a file named 'MEMBRAIN.SYS', a DOS device driver for a 
RAM disk drive. 

FSPOOL-This neat little program redirects output to a diskfile. Very handy for 
creating a file from DEBUG. 

UNWS-A menu-driven BIT7 of the VOS world. Resets bir7 (which has been set 
high in some characters in WORDSTAR), turning your WORDSTAR doc files into 

standard ASOI files. 
DEBUG.DOC-A file of tips on using DEBUG. Good for the beginner. 

-.ASM-These source files for SDIR, RAMDISK. and UNWS will 
really help you get your feet wet in assembly language 

programming. Or if you already know the ropes, you 
can improve these programs. 

#MSS 
Util, ST, PC-WINDOW, Z 

Z.EXB-Move about hard disk directories; 
PROTECT-Make sure that your .exe and .com files cannot 

be erased by the erase command. 
UTIL-moves files between subdirectories, sorts directories, 

redefines the keyboard, lets you type directly to your printer, pipes 
output, and lots more. 

PCWINDOW-A semi-sidekick, PCWINDOW combines notepads, 
multiple timers, ASOI reference code and other features. 

DOSEDIT -A simple editor for DOS commands. 



#MS15 
Utilities 

Here are utilities to make your life more efficient. 
DESKMATE is a 'Sidekick' lookalike with notepad, calculator, calendar, 

and access to DOS commands. 
EASY-ZAP, a disk inspector, will allow you to examine and modify 

sectors. It works on hard disks as well as floppies. 
UNERASE is the essential utility to save you from your own 

recklessness. If you've unintentionally erased a file, UNERASE will undo 
the damage. Handy. 

#MS22 
Dynamite Utilities 

We've included some genuine gems on this disk. 
V20-8G-CP/M emulator software which enables IBM PC compatibles (i.e. 

personal clones) equipped with the NEC V20 CPU (See Micro C Issue No. 29 
for details) to run 808O<oded CP/M programs. 
UST-A dynamite TYPE lookalike (the best we've used), with line up, line 
down, page up, and page down in 16 variable colors. 

SPEEDUP speeds up and quiets your drive by changing the step rate 
from 8 milliseconds to 4 milliseconds. 

TURBO HELP-A memory resident help facility to help you learn (and 
use) lURBO Pascal. It's ready at a keystroke in an attractive window. 

INLINER-Translates your assembler mnemonics into lURBO Pascal 
inline code. Written in Turbo Pascali includes source. 

LASTCOM-lURBO Resident program to save your last 10 MS-DOS 
commands. Includes source. 

The SECRET Group (MD, CD, and RD)-lets you make, remove and find 
secret files. 

#MS25 
Ultra Utilities 

The three Ultra Utilities programs will allow you to map disks, unerase 
files, format non-standard disk, interrogate sectors, and much. much more. 

This is a very useful set of utilities (a poor man's NORTON). Many 
hours of work and frustration can be avoided by learning them, so have 
at it. 

#MS27 
System Primer 

We think this disk will satisfy at least some of your curiosity about 
MS-DOS systems programming. We've included lots of assembler 
source code, so dig in. . 

SCA V finds and marks bad blocks on both floppies and hard disks. 
WHEREIS finds files anywhere within a directory structure. 
DIAGS-Special serial, parallel, and video diagnostics for the Pc. 

Use this excellent program to explore your system. 
ASYNC-Loadable asynchronous device driver for MS-DOS. 
LPTX intercepts BIOS interrupt 17, the line .printer interrupt. It 

redirects the output of LPTl, LPT2, or LPT3 to a disk file. All three may 
be active at the same time. 

DOS1, ROLLDOS1 & 2, DRIVER & DRIVER1-Stop wondering how 
device drivers really work and explore these tutorials. Good examples 
of character device drivers and de-bugging techniques. 

STUFIT stuffs your least used files into the inner tracks of the disk. 
This frees the outer tracks for work space and speeds access times 
considerably. 

Order today from: 

MICRO CORNUCOPIA 

#MS36 
General Utilities 

BATMAKER helps create .BAT files. Perfect when using FIND on all 
.TXT files, for instance. Very handy. 

BWVID lets you see what is happening on the screen when you have 
a color graphics card (CGA) and a monochrome monitor. 

CEO is called a Command line EDitor but it's far, far more than that. 
Includes macro definitions, control of DEBUG, repeating and editing of 
previous commands, etc. 

DEBUG.DOC is a simple but very handy quick reference guide to 
DEBUG. 

EXPAND and SHRINK are detab and entab utilities. 
PC-STAT-Reports system information-memory available, drive 

status, etc. 
PC-TEST is similar to Norton's speed test, but its test takes longer 

and it doesn't report such wildly optimistic speed figures. 
POPALARM is really neat. It's a memory resident alarm clock that 

rem1nds you to do what you'd otherwise prefer to forget. 
RECALL remembers the last 50 DOS commands. Commands may be 

edited and/or reexecuted. 
REMIND-This is a daily black-book that stores its data on disk. 
SCR*.*-Utilities for creating batch files which incorporate screen 

images. This is a great extension to MS-DOS batch capabilities. 
FILTERS-The remaining files are classics from the Software Tools 

book. One of the real attractions of these filters is that they come with 
assembly language source. 

#MS37 
Disk Utilities 

COVER prints out directories in compressed format to be pasted on 
floppies. 

CRC67-Finally, an MS-DOS cyclic redundancy checker (CRG that 
works (Fast!). Checks CRC values for files against a previously 
recorded list of CRC's. 

DISKORAY checks floppy rotation speed and allows stepping of the 
head. 

DISKPARK parks the heads of all hard disks in your system using 
the innermost track. 

DISKWIPE-Be careful. This completely erases a disk, including the . 
forma tting. 

FDATE allows editing of the time and date stamp on DOS files. 
FILES-A very complete directory program. 
MOVE2-Intelligent COpy routine. 
REFRESH rerecords data on a disk. It does 12 retries on reads and 2 

on writes so it may be able to recover those "bad" sectors. 
SDIR-Version 5.0 of the super directory program. 
SST-Just what every busy hard disk needs. SST reorganizes files 

into contiguous sectors on the disk. This really speeds up disk accesses. 
TIMEPARK parks the heads on a running hard disk after a user 

specified amount of time without accesses. 
WD*.*-Everything you always wanted to know about Western 

Digital's WD1002S-WX2 hard disk controller. Also information on 
optimizing its performance with the Seagate ST225 drive. 

WHEREII searches for one or more files through all the directories 
on a specified drive. Supports wild<ards. 

For Technical Help: 
(503) 382-8048 (9 a.m.-noon, PST, M-F). 

fIi!i!!i!Il P.O. Box 223 • Bend, Oregon 97709 
~ Phone orders: (503) 382-5060 



Technical Tips 

EXEC Problems 
I was very interested in Laine Stump's dis­

cussion of running programs from within other 
programs (see Micro C issues #31 and #32). This 
was just the capability I needed for a Turbo Pas­
cal update of VFILER that I've been working on. 

I tried the technique on an NEC APC and a 
Compaq 386 and it worked great. But several 
IBMs got lost returning from the child program. 
I had to resort to the Big Red Switch to get 
things going again. 

It wasn't too hard to find out what was going 
wrong. In describing function 4Bh (in 
Programmer's Guide to the IBM PC), Peter Norton 
says: "Warning: The Load Or Execute function 
clobbers most of the registers, including the 
stack registers, SS and SP. These should be 
preserved before and restored after using this 
function." 

Clearly Laine's assembly code version didn't 
do this and I suspected Turbo's MsDos proce­
dure didn't either. Without storing the return 
address for the calling program, there was no 
way to get back to it. 

What I needed was a new MsDos procedure 
that would save and restore SS and SP. The 
easiest way to get it was to locate and modify 
the code in Turbo. I used Turbo's Dis function to 
find the code. Since Dis only works on user 
defined procedures, I had to be a little tricky. I 
wrote a program which did nothing but print' 
the offset of a procedure that included,an MsDos 
call. 

Then I ran the program from DEBUG, started 
unassembling at the offset that was printed, and 
there was the code I wanted. Just as I suspected, 
Turbo's MsDos didn't save the stack. 

I added' two lines to save SS and SP before 
the INT 21h call and two more to restore them 
afterwards. Then I assembled the new code with 
MASM and converted it to a COM file. By 
declaring it an external procedure and using it 
in place of MsDos, I can now successfully run 
child programs from within my Turbo 
programs on any system. 

George L. Florman 
4106 Carmen St. 
Torrance, CA 90503 
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Identifying Intel Microprocessors 
Rather than writing software using only 

8086/88 instructions, it is very useful to allow 
execution of 80186, 80286, and 80386 code on 
systems with these processors. A general 
method for doing this tests for the type of 
processor and branches to processor-specific 
routines. This allows a program to take full ad­
vantage of each processor's capabilities while 
retaining the ability to run on 8086/88 systems. 

One method for deciding which processor is 
running is to examine the flag register. While 
undefined on all processors, bit 15 of the flag 
register does take on different values. A "one" 
identifies the 8086/88 or 80186/188 processor. A 
zero means we're looking at either an 80286 or 
80386. 

Bits 12- 14 are used only in Protected Mode. 
An 80286 in Real Mode can't set any of these 
bits. An 80386 can set all three although they 
have no effect. 

The 8086/88 and 80186/188 flags behave 
identically. We'll have to look at how the shift 
instruction works to differentiate these two 
processors. The 8086/88 uses all eight bits of the 
CL register to hold the shift count. The 
80186/188 uses only the lower five bits. So the 
80186/188 uses CL MOD 32 for the shift count. 
This means a shift of 33 is the same as a shift of 
one for the 80186/188, while all those shifts on 
the 8086/88 guarantee a result of zero. 

See Figure 1 for code which returns the 
processor type in the AX register. 

The preceding was a condensed version of an 
Intel TechBits paper sent in by: 

Pat O'Leary 
Ardrew, Athy 
County Kildare, Ireland 

••• 



Figure 1- Assembly language routine to detect and return processor type. 

proCLtype proe near 

push! ;save flags 
xor ax,ax ;olear AX 
push ax :push it on stack 
popf izero tbe flags 
push! itry to zero bits 12-15 
pop ax jrecover flags 
and ax,OreOOb iif' 12-15 are 1 
omp ax,OfOOOh ;then processor is 
jz is_0_1 ;8018x or 808x 

mov ax,07000h ;try to set bits 12-14 
push ax 
popf 
push! 
pop ax 
and ax,07000h ;if 12-14 are 0 
jz is_80286 iprooessor is 80286 

is_80386: ;else it's an 80386 
mov ax,386h ireturn 386 
jmp done 

ifL80286: 
mov ax,286h ;return 286 
jmp done 

iLO_1 : ;it's 808x or 8018x 
push cx jsave it 
mov ax,Of'f'frb ;set all AX bits 
mov 01,33 iwill shift onee on 8018x 
shl ax,el jar 33 times on 808x 
jnz iL80186 ;nonzero bits mean 8018x 

is_8086: ielse it's 808x 
mov ax,86h :return 86 
pop ex ;restore ex 
jmp done 

iL80186: 
mov ax,186h :return 186 
pop ex irestore ex 

done: 
popf : restore original flags 
ret 

proo_type endp 

FORTHkit 

5 Mips computer kit 

$400 

Includes: 

Novix NC4000 micro 
160x100mm Fk3 board 
Press-fit sockets 
2 4K PROMs 

Instructions: 

Easy assembly 
cmFORTH listing 

shadows 
Application Notes 
Brodie on N C4000 

You provide: 

6 Static RAMs 
4 or 5 MHz oscillator 
Misc. parts 
250mA @ 5V 
Serial line to host 

Supports: 

8 Pin/socket slots 
Eurocard connector 
Floppy, printer, 

video I/O 
272K on-board memory 
Maxim RS-232 chip 

Inquire: 

Chuck Moore's 

Computer Cowboys 

410 Star Hill Road 
Woodside, CA 94062 

(415) 851-4362 
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ELF 
Introducing "ELF" 

ELF (Extended Lexicon FOCAL) interpreter is 
more "basic" than BASIC, a simple and very 
Easily Learned Facility. I£ you want 
capability without complexity, ELF is for 
you. Look what ELF can do without peeks, 
pokes, or assembly language: 

1.10 Ask !, "Disk Drive No.? ",OX 
1.15 /U;/XDO~ O,DX,036H;T %8.0 
1.20 Set TB=FAX(O).FCX(O).FDX(O) 
1.25 Set RB=FAX(O).FBX(O).FCX(O) 
1.30 Type !,"Total Bytes: ",TB 
1.35 Type !,"Free Bytes: ",RB 

This program may be £urtherabbreviated; only 
the first letter o£ each command is required. 
ELF programs are ordinary ASCII text files. 
ELF is not a compiler, but will produce run­
time versions (.COM files) o£ programs 
without revealing source. 

ELF comes with tutorial/help files, useful 
progrem examples and an ELF Programmer's 
Manual for S45 plus S5 shipping (S10 non­
USA), VISA, MC or check. 

, 118 SW First St. - Box G 
Warrenton, OR. 97146 

Micro _ 
lYlet-I'lods, Inc. 

I Phone (503) 861-1765 

PROMPT DELIVERY!!! ICs SAME DAY SHIPPING (USUALLY) 
QUANTITY ONE PRICES SHOWN for JUNE 28, 1987 

DYNAMIC RAM 
1Mbit *TC511002P-12 $27.50 
51258 *256Kx1 100 ns 6.95 
1Mbit 256Kx4 120 ns 32.00 
1Mbit 1000Kx1 100 ns 27.50 
4464 64Kx4 150 ns 3.50 
41256 256Kx1 80 ns 5.35 
41256 256Kx1 100 ns 4.40 
41256 256Kx1 120 ns 3.45 
4164 64Kx1 150 ns 1.30 

EPROM 
64Kx8 200 ns $11.25 
32Kx8 250 ns 6.15 
32Kx8 250 ns 5.50 
16Kx8 250 ns 4.65 

STATIC RAM 
43256L-12 32Kx8 120 ns $12.75 
5565PL-15 8Kx8 150 ns 3.25 

SAT DELIVERY MasterCardlVlSA or UPS CASH COD 
INCLUDED ON Factory New, Prime Parts .uPoo 
F~~~~~~D::.S MICROPROCESSORS UNLIMITED, INC. 

Th:SIlIAir $4/1 ib 24,000 S. Peoria Ave., (918) 267.4961 
Fr. P·1 $10.50/2 Ibs BEGqS: OK. 74421 

No minimum order. Please note that prices are subject to 
change. Shipping & Insurance extra, & up to $1 for packing materials. Orders received by 
9 PM CST can usually be delivered the next morning, via Federal Express Standard 
Air (iii $4.00, or guaranteed next day Priority One (u' $10.501 All parts guaranteed. 
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XEROX 820-1 AND 820-2 ITEMS 
Reconditioned, Assembled and Tested 
820-1 8" COMPUTER SYSTEM .....................• $330.00 

5 1/4" COMPUTER SYSTEM ..........•.......... $350.00 

820-2 8" COMPUTER SYSTEM •........•.•... ~ ...... $395.00 
5 1/4" COMPUTER SYSTEM ....................• $415.00 

820-1 COMPUTER MONITOR (COMPLETE) ............. $125.00 
820-2 COMPUTER MONITOR (COMPLETE W/CONTROLLER)$195.00 
820 COMPUTER MONITOR (NO MAIN BOARD) •......•.. $ 85.00 

HIGH PROFILE KEYBOARD (COMPLETE) .............. $ 45.00 

820-1 MAIN COMPUTER BOARD .•................... $ 50.00 
FULLY POPULATED BOARDS, AS IS (NEED REPAIR)$ 20.00 

820-2 MAIN COMPUTER BOARD .................•... $ 70.00 
FULLY POPULATED BOARDS, AS IS (NEED REPAIR)$ 30.00 

820-2 FLOPPY CONTROLLER BOARD •..........•..... $ 95.00 

DUAL 8" SSDD DISK DRIVES/ENCLOSURE (COMPLETE).$175.00 
DUAL 8" DISK DRIVE CABINET (NO DRIVES) .......• $ 75.00 

5 1/4" DUAL DISK DRIVE CABLE .................. $ 20.00 
8" DUAL DISK DRIVE CABLE ...................... $ 35.00 
RS-232 CABLES ...•••......••................... $ 10.('10 

LINE CORDS ••••••••.••.•• ea.$3.00 
Z80-B 6MHz ••••••••••••.• ea.$3.00 
Z80-H 8MHz ••••••.••••••• ea.$9.50 
5 1/4" DSDD DISKETTES ••. ea.$ .60 
8" SSSD DISKETTES ..•.••• ea.$1.25 
DC300A DATA CART •• USED ••• 21$5.00 

E21 COMPUTER PRODUCTS 
2273 AMERICAN AVE. #8 

HAYWARD, CA 94545 
(415) 786-9203 

TERMS: pre·payment, COD, Visa/Mastercard. California residents add sales 
tax. Orders are FOB Hayward, CA .• Shipments by UPS Ground unless 
otherwise requested. pr ices and availabili ty are subject to change 
without notice. All products are assembled and tested and have a 30 day 
warranty unless otherwise stated. Call or write for current product and 
price listing. Xerox is a trademark of Xerox Corporation. CP/M is a 
trademark of Diqi tal Research. 

INTRODUCING: 

PROBE-ONE 
LOGIC ANALYZER 

COMPACT 20 MHZ ANALYZER-IN-A-POD· 
INTERFACES DIRECTLY TO PC PARALLEL PORT 

- EIGHT DATA CHANNELS 

- MEMORY RESIDENT CONTROLlDISPLA Y 
PROGRAM 

- DATA CAPTURE RAM HOLDS 4096 SAMPLES 
- 3 BIT MASKABLE TRIGGER OR EXTERNAL TRIGGER 
- 5 INTERNAL CLOCK RATES UP TO 20 MHZ PLUS 

EXTERNAL CLOCK 
- COMPLETE WITH REFERENCE MANUAL, TEST 

LEADS, AND 90 DAY WARRANTY 

- PROBE-ONE (t 6 MHZ) ........... $345 
- PROBE-ONE (20 MHZ) ........... $395 

FOR MORE INFORMATION OR TO ORDER, PLEASE 
CONTACT: 

~ 
\ NTEANATIONJ.L 

MASTERCARD 

P.O. BOX 23652 

PORTLAND, OR 97223 

(503)626-8468 

VISA 



" When Baba Ram Dass said "Be here now, remember," designers of hard disk utilities should have paid heed. A 
powerful manager like XTREE can track files and subdirectories and execute DOS commands, but it isn't mem­
ory resident. Handy pop-up DOS commanders like PopDOS may be here now, but they lack the power of a ful/­
fledged disk manager. After much meditation, the developers of WindowDOS 2.0 have come up with the best 
answer yet to the guru's paradox. 
Until now, the closest thing to a real RAM-resident disk manager was version 1.0 of WindowDOS. If offered a ful/­
screen pop-up menu and could rename, copy, and delete files. But it couldn't move files, format disks, or rename 
subdirectories-which XTREE can. Now version 2.0 is here, and its a winner. Its RAM resident (using less than 
SDK) but offers all the power of a nonresident disk manager." 

-Patrick Marshall, WindowDOS 2.0 Product Review, PC World, May, 1987 

Once you've experienced the convenience of instant access to DOS commands, you'll neverbe satisfied with returning 
to DOS to list files, format disks, or copy, rename, or erase files. Nor will you be happy with a DOS shell, because 
shell programs are just as inaccessible as DOS when you are using an application program. Only one program 
combines memory-residency with the power of a full-featured disk manager: WindowDOS Version 2.0. 

Features Not Found In DOS 
• Sort directories in 8 ways--or not at 
all 

• Copy, erase, and move groups of 
files 

• Find any file in seconds 
• Display default directory of any 
drive with a single keystroke 

• Display graphic tree 
• Global copy & erase commands 
• Copy function prompts you to insert 
another disk when necessary 

• Display hidden files and subdirecto­
ries 

• Display file contents in various for­
mats and page forwardlbackward 

• Display Wordstar files in readable 
format 

• Unique RAM Environment function 
shows name, size, location, and 
interrupts of every program in 
memory 

• Rename subdirectories for instant 
reorganization 

• Hide and unhide subdirectories 
• See and change file attributes 
• Send control codes to printer 
• Switch default printer 
• Password "lock" your system 
• Set AT Real-Time Clock 
.5-minute screen-blanking function 
• Input response macros 

~~~::a~~~s~h~:!:~~a~ti~~~); .~' -,.,.", .. \2/l/;S2\(»><> :::il::;::!i! :;::::1. 

~~~ji:]~~1f~;Jt~~~~~~~~;~r 11·:l:.ii:llI1i:ililI1i:,il'il,il::[1:::1:::·,.i •. I.i;.~~~iU~~;~· .. ~:~.·.~'fi~00!liil:ll!llI111ili: 
.~~~~ki~~~~:!i~hne time and date ;:.::;.:::;::::.::::; ~.:":::::::~ 

1:::::1:::::::::;::: III ~c:: ,n 1"It:lrt 
·:·::X:-

Benefits .: ... 11\. . .. ·:~%\::l .... ·::W!2 : 
• Saves Time-No waiting to exit or :: : .. : :It .. ::.::.::.:.:)::.:.:.:.: .. :.:: :: II: 
reload programs. Instant access to::: ::::: :.: {::.: 

~~~n/~;~~~on~as~h:~~~~r 1ri°~~ ...•. :.~:;::>,§.~:::: 
more minutes a day. . ::: .. :: ::-( .:::. < .. :: .:. x.i":;} : .. : 

• Comprehensive-Broad range of : : .. :::: .: :::: :.: .. :: : ... :.::. :: :.::.::.: i:::::Xf":::·: 
commands, including many not :~ ::. I:~. . .. ..:l..: ·r:;;:: 

~~~~~e~f ~~t~~:~ a~:t:~~:n~:~ > L/·' I:::. 
.:: :~::::.: .. : ·Ie Ir· 

users. :.::£:: ........... . 

· ~;S{~ff~~rt~~~~dO~~E:~d! ~:.~:T:~;;~::~f~;::~:.~:~: .~. ~~:~. ~~~:a~:~::::::~: :i.:~~:·~~:~·~:'.: :~:'~I:; .:~::, :~: 
shoot" design saves keystrokes and 
prev~nts mistakes. Group file 
''tagging'' avoids the drudgery of 
repetitive commands. 

• Security-Capability to hide/un­
hide subdirectories, password 

· "lock" a computer, and check for un­
wanted programs in RAM helps 
secure data and prevent unauthor­
ized access. 

Other Information 
• Not copy protected 
• Uses only 51 K of memory 
• Supports EGA & Hercules 
• Runs memory-resident or as a 
stand alone program 

• Uninstall command 
• PC/XT/AT/100% Compatibles 
• Order Today-Only $49.95 

WindowDOS Associates· Box 300488-C • Arlington, Tx 76010 • 817-467-4103 
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Starting The $6 Scanner 

By John Paul Jones 
6245 Columbia Ave. 
St. Louis, MO 63139 

John called me a few weeks ago, just bubbling 
with news about his new project. He was building a 
scanner out of a dot-matrix printer and $6 worth of 
parts. 

"You mean a hobby scanner, right John?" 
"No, this one creates real PC Paintbrush files." 
I'd been interested in scanning for quite a while, 

especially since I'd begun using Ventura publishing. 
Ventura accepts PC Paintbrush files (among many) 
so when John mentioned PC Paintbrush, scanning, 
and manipulating graphics all in the same sentence, I 
really salivated. We hope you'll soon be enjoying the 
results of John's new project. As for Pascal and 
Modula? He'll be using these languages to develop 
the software. 

In this column he begins the scanner and con­
tinues his introduction to Pascal and Modula-2. 

T
he freehand drawing programs which 
are available in the PC world provide the 
tools, for those with some talent, to 
generate surprisingly good images. I am 

fascinated by these programs but have a 
problem - I can't draw worth a hoot. What I 
need is some way to get existing images into the 
computer. Once the image is in the proper form 
for the painting program, I feel confident that 
I'll be able to butcher it quite nicely. 

Image and document scanners are available, 
but the least expensive of these is in the $1000 
range, very difficult to justify for "fun." Much of 
the cost of the document scanners is in the 
mechanics needed for paper handling. This is 
also the reason that a home-brew version would 
be a big project. 

An ad for a relatively inexpensive ($150) 
document scanner which attaches to the print 
head of a dot matrix printer made me realize 
that the mechanical problems had already been 
solved. 

To define the project goals, I'm shooting for: 
1. Low cost 
2. Optical sensor for print head attachment 
3. Interface between the sensor and the PC 
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4. Software to 
a. Scan a picture 
b. Display the captured image 
c. Process the image (contrast alteration, edge 

detection .. .) 
d. Save to disk 
e. Print an image 
f. Convert to paint program file format 

Over the next few columns, I'll be developing 
the project in detail. Along the way we'll learn a 
bit about image capture (rasterization), image 
display details, image processing, dithering 
(pseudo gray scale on a straight mono display), 
and whatever else time and energy permit. 

The first three entries in the goal outline turn 
out to be the easy part. The sidebar discusses the 
hardware needed to implement them. 

The software will, of course, be developed in 
a modular fashion, primarily in Modula-2, but 
I plan to show how it can also be done in Turbo 
Pascal. 

The first step will be to control the printer so 
we can rasterize the result. Next will be the cap­
ture of the scanned data and, finally, creation of 
the routines for displaying the data. 

From this modest base, we'll add functions 
for image enhancement, printing, true gray scale 
(which will require a color graphics board), and 
some other fun stuff. Stay tuned for further 
developments. 

Meanwhile. I'll continue describing the 
similarities and differences between Pascal and 
Modula-2. 

Assignment 
The assignment statement is the most fun­

damental executable statement in both Pascal 
. and Modula-2. 

variable := expression; 

The assignment operator (:=) should be read 
"becomes" or "is assigned the value." It is not 
equivalent to the "=" in an algebraic equation. 
Remember that data in these languages is 
strongly typed and strict rules are applied for 
assignment compatibility. If type boundaries 



need to be crossed, it must be done ex­
plicitly with a type conversion function. 
Or in Modula-2, with type breaking. 

charvar := chr(intvar); ( Pascal type conversion) 

charvar:= CHAR(CardinaIVar); (* Modula type 

breaking*) 

Go With The Flow 
Unless the program is otherwise 

directed, it executes its statements in 
order. Two types of instructions alter this 
flow, iteration (looping) and branching. 

Loops 
Pascal has three iterative statements, 

Modula-2 four. For all of the examples, 
the word "statement" represents either a 
simple statement, or for Pascal a com­
pound statement, within a BEGIN - END 
pair. Modula-2 doesn't use the BEGIN 
but requires an END, even after a simple 
statement. 

FOR 
When you want to execute a state­

ment a certain number of times, a FOR 
loop can be used. 

(Pas) FOR index:= start TO ( DOWNTO ) finish 00 

statement; 

(*M2*) FOR index := start TO finish ( BY bump) DO 

statement END; 

The loop index can be any scalar type 
except REAL. The index variable cannot 
be modified by statements within the 
body of the loop; you cannot exit prema­
turely as you can in a language like 
BASIC. 

In Pascal, incremental and decremen­
tal indexing are controlled by the 
keywords TO and DOWNTO. The incre­
ment is fixed at +1 or -1. Modula-2's BY 
option gives more flexibility since the 
index can be changed by any integer 
amount with each iteration. 

When the value of the index goes 
beyond the finish value, the loop execu­
tion terminates. The control parameters 
are evaluated before each iteration so the 
loop can be executed as few as zero 
times. 

WHILE 
The other top testing loop is the 

WHILE loop. 

WHILE BooleanExpression 00 statement; (Pascal) 

WHILE BooleanExpression DO statement END;(* 

Modula-2 *) 

The loop will be repeated as long as 
the boolean expression evaluates to 

TRUE. This has two consequences; first 
the expression must involve a variable, 
and second that variable must be altered 
within the body of the loop. As with a 
FOR, a WHILE can be executed zero 
times. 

REPEAT 
A repeat loop tests for completion at 

the end, and therefore will always be ex­
ecuted at least once. 

REPEAT statement UNTIL BooleanExpression; 

Syntax is identical for the two lan­
guages, the keywords REPEAT and 
UNTIL serve as BEGIN and END. Again, 
an infinite loop can result if the vari­
able(s) in the boolean expression are not 
modified in the loop. 

LOOP 
Modula-2's fourth iterative statement 

is the LOOP. 

LOOP statement END; 

This minimal syntax is correct, but 
results in an infinite loop. A LOOP can 

only be terminated with an EXIT state­
ment; flexibility is provided since multi­
ple EXITs are allowed within the LOOP 
body. 

LOOP 

IF x = Y THEN EXIT END; (* END for the IF! *) 

IF ch = 'z' THEN EXIT END; 

END; (* LOOP END *) 

Branching 
Two statements allow conditional ex­

ecution of sections of a program. The IF 
statement is used to branch based on 
BOOLEAN expressions, and CASE 
branches based on a scalar expression's 
current value. 

IF (Pascal) 
IF BooleanExpression 

THEN statement 

ELSE statement; 

(continued next page) 

omnlVID 
THE MOST ADVANCED VIDEO MANAGEMENT SYSTEM EVER 
FULL SPRITE AND WINDOW SUPPORT FOR THE CWMe KAYPRO '83 MODELS AND XEROX 820-1 
Available soon for the CWM~ Kaypro '84 models and the IBM PCs. 
Over 100 functions. All supported by escape sequences far surpassing the escape sequence functions 
originally provided with your computer. 

FUNCTIONS INCLUDE: 
INSERT COLUMN DISPLAY CURSOR 
DELETE COLUMN SET CURSOR CHARACTER 

MAKE WINDOW 
COPY WINDOW 
SWAP WINDOW 
MOVE WINDOW 
GET CHARACTER 

SCROLL RIGHT GET CURSOR POSITION r-L--------....., 
SCROLL LEFT INSERT CHARACTER AS AN EXTRA BONUS 
HIDE CURSOR DELETE CHARACTER YOU WILL RECEIVE 

WINDOW. BOX (included) for Turbo Pascale provides 
compatibility with BORLAND'S IBM PC~ version of 
Turbo pascals. 

S-BASICe toolbox and information on use with MBASICs. 

COMPLETE DOCUMENTATION ON DISK 

ONLY $49.95 (includes shipping) 
VISA, MASTERCARD. COD or CHECK 
KY residents add 5% sales tax z. 

ALSO AVAILABLE 

A sophisticated device driver 
management utility which enables 
the loading of device drivers in the 
upper TPA, above the bios, or at 
any absolute address. 

DEVICE DRIVERS INCLUDED: 
MICROSOFT serial mouse driver 
Screen dump to the printer. 

Information is also included on how 
to write your own compatible 
device drivers. 

An enhanced character ROM for the CPI~ Kaypro '83 models and the XEROX 820-1. This character ROM 
provides improved readability plus a graphic character set. The perfect complement to the OMNIVID TM 

sprite and window manager offered abov~ ONLY $19.95 lincludes shipping) I' I TM 

(606) 325-3736 9AM-6PM EST 

FLEXISOFT. 3987 VALL~Y VIEW DRIVE, ASHLAND, KENTUCKY 41101 

MICRO CORNUCOPIA, #37, Sept-Oct 1987 73 



The $6.00 Hardware 
The hardware needed to scan an image using a raster scan 

technique turns out to be relatively simple. The requirements 
are: first, a photodetector small enough to be mounted on the 
print head or print head carrier of a dot matrix printer; and 
second, a circuit to convert its analog output signal to digital. 

There are many possible choices for the detector,from a 
simple phototransistor to the premium LED (light emitting 
diode) photodiode assemblies made by Hewlett Packard. For 
convenience and low cost (-$2), I am using the OPB708 reflec­
tive photosensor from Optron Technology. This device has an 
infrared LED and matching phototransistor, both focused 
about .2" in front of the device. See Figure 1. 

The circuit in Figure 2 lets us get the sensor's data into the 
computer. Rl and R2 provide variable current drive to the 
LED; R2 becomes our coarse brightness control by varying the 
amount of light striking the image. 

The light rt::flected from the image causes the phototransis­
tor to conduct, generating a voltage across R3 proportional to 
the reflected light intensity. This voltage is isolated from the 
rest of the circuit with an op amp wired for unity gain, then 
amplified with a second op amp. 

R4 allows adjustment of the gain of this second op amp be­
tween about 4 and 100. This is the master brightness control. 

For maximum flexibility, the amplified signal could feed an 
analog to digital converter Ie to give a range of shades equal 
to the A/D's range. An 8-bit A/D would give 256 distinct 
levels of brightness. The other extreme is to only provide a 
single output bit with any brightness half-scale representing 

white. Since the plan was to input the data through the four 
push-button inputs of a dual joystick port (I had one, therefore 
there was no additional cost), a middle of the road approach 
was chosen. 

R7 and a multi-tap resistive divider (R8 - Rll) provide 
equally-spaced reference voltages for four comparators. This 
provides five levels of brightness. Referring to Figure 2, 
LM339 pin 13 represents 0 or I, pin 14 = 2, pin 1 = 3, and pin 2 
= a brightness of 4. R7 gives us a contrast control. For single 
bit applications, use a single comparator and eliminate R8 -
Rll. 

R12 - R15 will be needed if the input bits you use are not 
pulled up; the push-button inputs on a joystick port norma~ly 
are. 

At this point, the circuit has been breadboarded and gives a 
reasonable gray scale output. Not tested yet is the resolution 
of the scanned spot, or pixel size. If the active spot turns out to 
be large, an aperture may need to be put on the sensor input. 
Also, there may need to be some preliminary processing of 
input before·it can be displayed. 

This hardware is NOT suitable for scanning a color image. 
The LED/phototransistor pair are infrared devices, so a 
scanned color image would have its reds brighter and blues 
darker than perceived by the eye. I plan to photocopy any 
color pictures before scanning. This will introduce some 
brightness shift due to the copier's spectral sensitivity, but 
considerably less than that of the sensor. 

Circuit of $6.00 scanner. 

+15V 

i\ 
I \ 
I \ , \ 

I \ , \ , , 

PAPER BEING SCANNm 

+15V 

0.2-
FOCUS POINT 
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(continued from page 73) 

The ELSE clause is optional; if it is ab­
sent, the statement immediately follow­
ing the IF will be executed if the expres­
sion is FALSE. Since the statement after 
the ELSE can be another IF, you can use 
it to perform multi-way branching. Also, 
an IF after a THEN will give you nested 
conditional execution. 

IF ch = 'a' THEN 

IF ch < M => 'z' THEN LowCount := 

succ(LowCount) 

ELSE NonLowCount:= succ(NonLowCount); 

Pascal is very picky about the con­
struction of nested IFs. There are two 
rules. One, a semicolon can NEVER 
precede an ELSE since that would ter­
minate the IF statement. The other rule is 
that an ELSE will always pair with the 
closest previous IF that lacks an ELSE. 

You can construct some very complex 
decision structures with IFs. However, 
they can be incomprehensible if you 
aren't careful about formatting. 

IF (Modula-2) 
Modula-2's IF statement differs from 

Pascal's in two ways; it requires an END 
as terminator, and an optional ELSIF 
clause gives a more convenient way to 
construct complex decisions. 

IF expl THEN statement; 

ELSIF exp2 THEN statement; 

ELSIF exp3 THEN statement; 

ELSE statement 

END; 

The only statement(s) executed will be 
those following the first TRUE expres­
sion. If none evaluate to TRUE, the ELSE 
will be executed. Only one END is 
needed for even a very complex IF state­
ment. Each THEN is terminated by either 
an ELSIF or an ELSE. 

An additional consequence is that 
semicolon placement is not as critical as 
for Pascal. Modula-2 won't mind an extra 
one here; or there;. (But the editor might.) 

CASE 
The CASE statement gives multi-way 

branching based on the current value of a 
scalar (non-REAL) expression. 

CASE expression OF I Pascali 

constl : statement; 

const2, const3 : statement; 

const4: statement 

END; 

CASE expression OF ( .. Modula-2 .. ) 

canstl : statement I 

const2 .. const3 : statement I 

const4: statement 

ELSE statement 

END; 

The two significant differences be­
tween the languages are Modula's use of 
the vertical bar ( I ) to signal the end of a 
selected statement group and the option­
al ELSE clause (Turbo Pascal has this ex­
tension also). Modula-2 also supports a 
subrange constructor (c .. cc), and since 
Modula-2 allows constant expressions in 
constant definitions, they are allowed 
here. 

The first statement group which has a 
match to the expression value in its con­
stant list will be executed. If none of the 
constant values match the expression in 
Pascal, none of the statement groups will 
be executed. For Modula-2, if this hap­
pens with no ELSE clause, you'll get a 
run time error. 

To come ... 
Next time, I'll begin presenting the 

software associated with the scanner 
project. I'll provide an outline of the en­
tire system, and begin development of 
some of the low level modules. 

••• 

SUBSCRIPTION 
PROBLEMS 

7 • 
Drop us a note 

Micro Cornucopia 
PO Box 223 

Bend, OR 97709 

Full Featured AT Motherboard 
fits XT or AT case! $399 

(6/8MHz, $489 for 6/10) 
Upgrade your XT to a real AT for about 

the price of an "accelerator" card 
OR 

build a space-saving AT from scratch. 
Features: 
Phoenix BIOS, 1 MB memory (0 K installed), VLSI 
technology, 8 expansion slots, Clock/Calendar. 

Add $95 for 1 MB memory installed and tested. 

Other selected components available include 
• Toshiba 1.2MB floppy drive $118 
• Floppy/Hard drive controller $194 
• XT size case w/LEDS, lock, reset $ 55 
• Everex Magic I/O Par/Ser card $ 69 
• Everex EGA card $195 
• Mono/Graph/Printer card $ 69' 
• Famous Datadesk Keyboard $119 
• High density floppies (10) $ 10 

Call SoftSide Systems at (503) 591-0870 
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CALL FOR FREE CATALOG 
~~---------------------------------------------------, 
~ TEXT TO SPEECH BOARD! 
::J PC/XT COMPATIBLE. MAKE YOUR COMPUTER TALKI 

~ fN~i:J~~~~~~~~5~~:/S':,~~.r c~~~~~ .fH~8Ts~~i:-I~~~:i'r8i~i~~~ 
z CONVERTER. 

~ ~'8~H:~:~XRDUS:~D O~~Q~~~lS °A
N ~~~ 

::J SERIAL PORT. BOARD MAY ALSO BE USED IN A 
> STAND ALONE ENVIRONMENT WITH ALMOST 
Q. ANY COMPUTER THAT HAS A RS232 SERIAL 
o PORT. FEATURES ON BOARD AUDIO AMP OR 
o MAY BE USED WITH EXTERNAL AMPS. 
W DEMONSTRATION SOFTWARE AND A LIBRARY 
W BUILDING PROGRAM ARE INCLUDED ON A 5'1. 

ft ~~g~ :NCD~1:~J~~~~~'A~~Lli~ciW~~~G~~~: 
~ CU~\ 
~ NEW! ~~\c~ 

$6995 
ASSEMBLED 

" TESTED 

~~ .......................................... ~ 
c( 
~ CANON 80 COLUMN PRINTER - $39.95 
C ORIGINALLY MANUFACTURED FOR THE PC JR. BUT WITH OPTIONAL CONNECTOR 
W WILL WORK WITH PC. XT. OR AT. REQUIRES SERIAL I/O. THIS THERMAL PRINTER IS 
!:: QUIET AND USES EASY TO GET 8'1, IN. ROLLS OF PAPER. 50 C.P.S •• UPPER AND 
~ LOWER CASE. PLUS GRAPHICS. ORIGINAL LIST PRICE $199.00. ADD $3.00 FOR 
:::; PCIXT CONNECTOR. ADD $5.00 UPS. 

~~--------------------------~ ...... --.... ~ C 
o 
en 
IX: 
::J 
o 
LL. 
o 
(/) 

~ 
IX: 
W .... 
W 
J: .... 
o .... 
.... 

PC/XT EPROM 
PROGRAMMER 

$169 
* LATEST DESIGN * PROGRAMS UPTO 4 DEVICES AT ONE TIME * FEATURES EASY 
TO USE MENU DRIVEN SOFTWARE THAT RUNS UNDER PC OR MS-DOS. * USES AN 
INTELLIGENT PROGRAMMING ALGORITHM FOR SUPER FAST (8X) EPROM 
BURNING. * THIS PLUG-IN BOARD ATTACHES TO AN EXTERNAL MINI CHASSIS 
CONTAINING 4 TEXTOOL Z.I.F. SOCKETS. * NO PERSONALITY MODULES 
REQUIRED * AUTOMATIC VPP SELECTION: 12.5V. 21V, OR 25V. * EPROM DATA CAN 
ALSO BE LOADED FROM OR SAVED TO A DISKETTE. * PROGRAMMING SOFTWARE 
SUPPORTS: 2718. 2732. 2732A. 2784. 2784A. 27128. 27128A. 27258, 27256A, 27512, AND 
27512A. * ASSEMBLED AND TESTED. BURNED. IN WITH MANUAL. $169 WITH 
SOFTWARE • 

~ JUST RECEIVED SAME AS ABOVE PROGRAMMER. BUT PROGRAMS 10 UNITS AT 
~~0_N.E.T.I.M.E.-.$2.~ .................................... ____ .. ~ 
::J 
(/) 

(/) 
W 

Digital Research Computers 
..J P.O. BOX 381450 • DUNCANVILLE, TX 75138 • (214) 225-2309 
c(~~~~~~~~ __ ~ __ ~~ __ ~~ __ ~~~~~~~ ..... ~~ 
(/) TERMS: Add $3.00 postage. We pay balance. Orders under $15 add 75e handling. No 
~ C.O.D. We accept Vila and MasterCard. Texas Res. add 6-1/4% Tax. Foreign orders 
c( (except Canada) add 20"10 P " H. Orders over $50 add 8Se for Insurance. 

68000 NOW! 
TinyGiant 68000 Single Board Computer 

The HT68K TinyGiant is a great little 68000 
single board computer. It uses only +5 and +12 
volts and has all of these features: Two 
Serial Ports, 1 Parallel Port, Expansion Bus, 
128K RAM - Expandable on Board to 512K. Floppy 
Disk Controller, uses MS-DOS Disk Format. 
5.75" x 8.0", Fits on a 5 1/4" Drive. K-OS ONE 
Operating System and Software. 

K-OS ONE 68000 Operating System Package 

Get the K-OS ONE operating system for your 
68000 hardware. With it you can read and write 
MS-DOS format diskettes on your 68000 system. 
Included in the package are: K-OS ONE 
Operating System Source Code, Editor, 
Assembler, HTPL Compiler, Sample BIOS Code. 

'00 
HT68K TinyGiant with K~OS ONE .. $395.00 
K-OS ONE Operating System Package $50.00 
HT - Forth Language. . $100.00 
Edit Toolkit - HTPL Source & Manual 

Line Editor, Screen Editor 
and Text Formatter $50.00 

Lizard Land - An HTPL Adventure Program 
with Source Code $15.00 

Write or call today for more information 
and a free 68-KNEWS letter. 

cec 
Order Now: Hawthorne Technology 
VISA/ Me ICOD 8836 Southeast Stark 
(503) 254-2005 Portland, OR 97216 

POOR MAN'S NETWORK 
Now includes FREE 2-user Database! 

Poor Man's Nelwork is a true Local Area Network for CP/M and 
Z-system computers. Uses RS-232C or bidirectional parallel 
ports; no extra hardware to buy. Share floppy disks, hard disks, 
RAM disks, and printers. Remote drives are accessed just by 
specifying a network drive letter. Send screen messages with a 
single key-stroke. 

Not just a terminal program, Poor Man's Network is a loadable 
BIOS extension (takes 7K) that provides networking capabilities 
at minimum cost. Works with virtually all CP/M 2.2 (with or 
without ZCPRx) and Z-system computers, including 
Kaypro, Televideo, Columbia, North Star, Apple II, Xerox, Big Board I & II. Pied Piper, 
S-100, Ampro, Nabu, Bondwell, Micro Mint. and others. Works with IBM PC when used 
with Micro Methods' RP/M or Z-RPIM. 

Special BDOS calls let you implement electronic messaging between computers. Free 
sample database, complete with Modula 2 source, illustrates how to write your own 
network programs and implement record locking. Write your own multi-user game or 
database, in any language that can make BDOS calls. 

Best of all is the $69-
price: still only • 

Many disk formats available, including 8" SSSD, Kaypro, IBM. Televideo, Apple. North 
Star, etc. Each disk contains Assembler source and hex drivers for all supported com­
puters. 50 page manual included. 

How 10 Order: We accept Visa, Mastercard, or money orders. No purchase orders or CODs. 
No personal cheques from outside Canada, please, as they take up to six weeks to clear. 
Phone orders accepted 10AM - 5 PM, Tues - Sat. Canadian residents please pay in 
Canadian dollars; others in US dollars. Price includes disk, manual, and first class 
postage. Ontario residents add provincial sales tax. If you can't download to your other 
computer, we can provide extra disks for $10 each. For overnight shipping by Federal 
Express to most major cities in North America, add $20. 

ANDERSON TECHNO-PRODUCTS INC. 
947 Richmond Road, Dept C 

Ottawa, Ontario K2B 6R1 
Telephone 613-722-0690 for more information or to order • 

Registered trademarks: CP/M: Digital Research, ZCPR: R. Conn, Z-system: Echelon. 

MS-DOS, CP/M E/EEPROM 
PROGRAMMING SYSTEM 

2708 2764 
2758 2764A 
2716 27128 
2516 27128A 
2532* 27256 
2564* 27512 
68764* 27CXXX 
2816A 2864A 
2732 8751* 
2732A ~~R 

DIAGAMS INCWDED 

A FULL FEATURED HARDWARE/SOFTWARE PACKAGE 
• FAST PROGRAMMING ALGORmlM • USES NO SYSTEM POWER OR CHASSIS SLOT 
• NO PERSONALITY MODULES REQUIRED • STAND-ALONE BOARD 
• INSTALL PROGRAM FOR SOFTWARE • HIGH SPEED PARALLEL OPERATION 
• ALL SUPPUES ON BOARD • FIVE LED STATUSIACTMTY INDICATORS 
• PROGRAMS 26. 25. 21 & 12.5V ElEEPROMS • HIGH QUAUTY "TEXTOOL· Z1F SOCKET 
• LARGE COMPREHENSIVE MANUAL • REQUIRES 24 OR 25 VOLT XFMR FOR POWER 

PARALLEL PRINTER INTERFACE 
CONNECTS TO ANY PARALLEL PRINTER INTERFACE 

USES 8 OUTPUT DATA BITS AND THE PRINTER BUSY LINE FOR DATA INPUT 

CONTROL PROGRAM COMMANDS 
• PROGRAM EPROM(S) FROM DISK FILE • SAVE EPROM(SVBUFFER TO DISK 
• READ DISK FILE INTO BUFFER • PROGRAM EPROM(S) FROM BUFFER 
• READ EPROM(S) INTO BUFFER • COMPARE EPROM(S)WITH BUFFER 
• VERIFY EPROM IS ERASED • COpy EPROM(S) 
• CHANGE EPROM TYPE • BUFFER MONITOR MODE (SEE BELOW) 
THE BUFFER MONITOR MODE HAS 17 SUB-COMMANDS FOR DETAILED OPERATIONS. THESE INCWDE: 
FILL. DUM', TRANSFER. PROGRAM, READ. VERIFY. EXAMINE. MODIFY. CHECKSUM, BIAS. INSPECT. 
SINGLE BYTE BURN. lOGICAL OPERATIONS(ANDIORIXOR), SET BUFFER BIAS. HEX ARITHMETIC. ETC. 

ASSEMBLED AND TESTED UNIT WmI COMPLETE 
DOCUMENTATON AND SOFTWARE ON DISKETIE $199 

PARTS KIT W)TH SOFTWARE AND DOC.-$179 BARE BOARD, SOFTWARE & DOC.-$89 
SOFTWARE AVAILABLE ON 5 1/4· OR 8" DISK FOR IBM, KAYPRO. & OTHER FORMATS 

TO ORDER SEND CHECK, MONEY ORDER, WRITE OR CALL: 

ANDRATECH 
P.O.80X222 

MILFORD.z. OHIO 45150 
(513) 152-7218 

CAlL OR WRITE FOR MORE INFORMATION - ADD $4.00 FOR SHtPPING - $3.00 COD 



For under $20, get a powerful programmer's utility that 
will bring you a year of: 
• hot technical tips from experts like Tom Swan, Ray Duncan, Michael Abrash, 

William Hunt and Rex Jaeschke. 
• guidance for consultants from Paul Barkley- industry news from Frank Greco 

and Hal (DTACK Grounded) Hardenbergh. 
• valuable and efficient code in ASM, C, Pascal, BASIC 
• expert tips on operating systems, the 386, graphics drivers, the EGA, and more! 

"For hot programming tips look to ... 
the excellent but relatively little known 
Programmer's Journal." 
Peter Norton -Inside the IBM PC 

" ... stuffed with useful information, 
it definitely deserves a look." 
Ray Duncan-DDJ 6-86 

"I really love this magazine!" 
Harry Miller -Editor, PC WORLD 

To see what P J has to offer 
just do ~ of the following: 

• call us at (503) 747-0800 
• return the coupon at right 

We'll send you a FREE sample 
copy of our latest issue, reserve 
a 1 year subscription (6 issues 
in all) and invoice you for 
$19.95. If PJ is not the utility 
you need, simply write 
"CANCEL" on the bill and 
return it Keep your free issue 
and owe nothing. 

Programmer's Journal 
P. O. Box 30160 
Eugene, OR 97403 

ADOS 
COMETH 
The New DOS-- . 
Program '. • - _. 
in the.p mlng • YES- Please send me a FREE sample issue of PJ 
bYFra k nrotected Mode' • and start my NO RISK subscription. Offer good in U.S. on!) 

n . Greco .... Please allow 4-6 weeks for delivery of first issue. 
I • Name _____________ _ 

Mi~hael Abrash_ 
InSIde The EGA .' • Company ____________ _ 

Toms • H Wan_ I Address, _____________ _ 
ow Ma.I!Y H 1 

to Fill an IBM 0pecs foes it Takel . State • • CIty Zip,_, __ _ 

Bernard'Rob' . . K4780 
Tips R Inson_ • 
BA, on. onnaUing Please mail coupon to: 

SIC Data: • Programmer's Journal, P. O. Box 30160, Eugene, OR 974C 
I 
• 



Turbo C Comes To Micro C 
Hot Stuff! 

Larry gives us a quick peek at Borland's 
newest release, Turbo C. Considering the 
response, it appears that everyone with Turbo 
Pascal is in line for Turbo C. Considering the 
quality of the manuals, it's obvious Borland 
expected as much. 

A 
lot of software finds its way to the 

offices of Micro C - some interest­
ing, some not so interesting. (It's 

hard to get overly excited about yet 
another "super" directory program.) 
One package we're all jazzed about is the 
latest offering from Borland Internation­
al, TurboC. 

I've just started to use Turbo C and so 
far it looks great. I'll be giving an over­
view of the package here. For an impres­
sion of the user interface, take a look at 
Gary's Tidbits in this issue. He also gives 
the compiler a pretty good workout in 
the speed and smarts departments. So 
what do you get for your hard-earned 
shekels? 

Library 
Turbo C comes with an almost com­

plete set of library functions. You'll find 
all the standard functions plus the fol­
lowing: 

• Complete directory manipulation 
including a function to search the 
path for a file. 

• Process functions which allow you 
to spawn and control child 
programs from within a parent 
program. 

• Interface functions to take ad­
vantage of machine specific, low­
level characteristics. 

• A floating point emulation library. 
Turbo C can generate code for the 
8087 math coprocessor. At run 
time, if an 8087 is present, it will be 
used. If not, the emulation routines 
takeover. 

• Conversion and manipulation 
functions for time and date. 

What you won't find is any sort of 

screen-handling support. I can under­
stand a lack of advanced graphics func­
tions, but simple functions like clear 
screen and cursor control would have 
been nice. 

Recently I had a call from a reader 
who runs Turbo C on a Kaypro 2000. His 
immediate solution to the lack of screen 
handling was to implement the 
ANSI.SYS codes in a series of functions. 
A good temporary kludge. I'm sure that 
graphics packages will appear soon. 
When Borland comes up with one, I trust 
it will be better than their somewhat 
funky Pascal graphics toolbox. 

Low Level Goodies 
Turbo C gives the programmer three 

methods for getting into low-level 
trouble. Through the use of "pseudo­
variables," you can go in and muck with 
the entire register set (with the exception 
of the flags and the instruction pointer). 
For example, _AX gives read/write ac­
cess to the AX register. Pseudo-variables 
and the library function geninterrupt 
make the use of interrupts simple. 

The second method will have Turbo 
Pascal users smiling. In Turbo C Borland 
has done away with the dreaded Inline 
statement and implemented true inline 
assembler code. So instead of something 
like: 

Inline ($31/$CO/ 
$8E/$D8)i 

We have: 

{ xor ax,ax J 

{ mov ds,ax J 

asm xor aX,ax /* set ax to 0 ... / 
asm mov ds,ax 1* set ds to 0 ... / 

It's a bit annoying to have to preface 
each assembler statement with "asm" 
rather than use #asm and #endasm to 
delimit a whole block of code. But who's 
complaining - it sure beats machine code. 
Of course, separate assembler code can 
also be linked into a program. But for 
short routines, inline is the way to go. 
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Finally, Turbo C eases the job of writ­
ing interrupt handlers. Declaring a func­
tion to be of type "interrupt" automati­
cally takes care of housekeeping chores 
like saving and restoring the registers 
and issuing an IRET on exit from the 
handler. getvect and setvect let you 
manipulate the interrupt vectors in low 
memory. 

Utilities 
Turbo C includes a command line ver­

sion for all you UNIX types who blanch 
at the sight of an integrated environment. 
Certain things (like the inline assembler 
discussed above) require the use of the 
command line version. Several utilities 
support this mode of programming. 

The preprocessor and linker do just 
what you'd expect. MAKE is a nice hand­
me-down from UNIX. It allows you to 
specify exactly how your program files 
depend on each other. MAKE then 
recompiles only those files which have 
been affected by your last round of edit­
ing. 

It seems like the only thing missing is 
a debugger. The integrated environment 
includes a "Debug" option, but it only 
manages error messages. You can't track 
individual variables, single-step through 
the code, or perform any other true 
debugger functions. 

Miscellaneous 
Turbo C generates six different flavors 

of executable code - all the way from 
Tiny to Huge. The idea here is to op­
timize the use of memory and pointers. 
For example, the Tiny model restricts all 
segment registers to the same address 
and uses only near pointers. So EXE2BIN 
can ·create .COM files out of Tiny 
programs. Use this model for Terminate 
and Stay Resident programs. 

One of the most interesting features of 
Turbo C is its ability to link with Turbo 
Prolog modules. Letting the two lan­
guages talk to each other opens up end­
less possibilities. Gary will be paying 



special attention to this capability in fu­
ture issues of Micro C. 

Documentation 
You'll notice a change in Borland's 

philosophy with Turbo C's documenta­
tion. Very few assumptions are made 
about the reader's knowledge of 
programming in. general, and none 
about knowledge of C. You can actually 
learn C by working through the 300 page 
User's Guide. A lot of effort goes into 
comparisons of Turbo Pascal and Turbo 
C, which should make the Pascal folks 
comfy. 

A second volume, the Reference Guide, 

contains descriptions of all library func­
tions, error messages, C syntax, and 
more. I just love to see good documenta­
tion, and Borland has done a great job on 
theirs. 

A Winner? 
You bet. As with Turbo Pascal, Bor­

land has thrown in everything but the 
kitchen sink. Sure it deviates from "the 
standard" here and there, but it's pretty 
close. And what's a little deviation be­
tween friends anyway. A good debugger 
and a few screen functions are the only 
additions I could ask for. 

It'll be interesting to see how the 

SLICER ... THE 
TRUE LOW COST 

THE SLICER 
Real 16 Bit Power on a Single Board 
Featuring the Intel 80186 (C) Step CPU 
• Complete 8 MHz 16-bit micro-

processor on a 6" x 12" board 
• 256K RAM, plus up to 64K EPROM 

MULTI-USER 
MICRO 

• SASI port for hard disk controller 
• Two full function RS232C serial ports 

with individually programmed 
transmission rates - 50 to 38.4K baud 

• Software compatibility with the 8086 
and 8088· 

• 8K of EPROM contains drivers for 
peripherals, commands for hardware 
checkout and software testing 

• Software supports most types and 
sizes of disk drives 

• Source for monitor included on disk 
• Bios supports Xebec 1410 and 

Western Digital WD 1002 SHD 
controller for hard disks 

Fully assembled and tested only $445 
THE SLICER 1-MByte 
EXPANSION BOARD 
For expanded memory, additional 
ports and real time clock 
• 1-MByte additional dynamic RAM 
• 2 RS232C asy.chronous ports 

with baud rates to 38.4K for 
serial communication 

• 2 additional serial ports for asynch 
(RS 232) or synch (Zilog 8530 SCC) 
communication 

• Real Time Clock with battery backup 
• Centronics type parallel printer port 
Fully assembled and tested only $450 

By Larry Fogg 

public responds to Borland's latest. If ini­
tial orders are any indication, they have 
another monster on their hands. 

Gary, Dave, and I will be playing 
with Turbo C a lot, so stay tuned for our 
ongoing reactions. 

••• 

SLiCER/1MByte EXPANSION COMBO 
The Slicer (without RAM or RAM 
controllers) with Full1-MByte 
Memory Expansion 
CCP/M (Dfgital Research) $950 
THE SLICER PC EXPANSION BOARD 
Gives your Slicer high 
performance video capability 
1:1 IBM campatible monochrome video 
• Video memory provides 8 pages of 

test or special graphics capability 
.2 IBM type card slots for color video, 

I/O expansion, etc. 
• IBM type keyboard port 
Fully assembled and tested only $495 
All boards available in kit forms 
Runs MS DOS generic software; PC DOS 
program operation not guaranteed 
Also available: The uSlicer 188 $400; 
8087 Math Co-Processor Bd. (call); 10 MB 
Hard Disk $465; W.O. 1002-SHD H.C.D. 
Bd. $200; Enclosures, Power Supply, 
and Support Hardware. 
CP/M 86 $85, CCP/M $250 (Digital 
Research, Inc.); MS DOS $175 
(Microsoft Corp:) 

MasterCard. Visa. Check. Money Order. or C.O.D 
Allow four weeks for delivery. Prices subject to change 
without notice. 

NOTE NEW ADDRESS & PHONE NO. 

~~~~~ Slicer Computers Inc. 
~ 3450 Snelling Ave. SO. 

SUCER Minneapolis, MN 55406 
·6121724-2710 

I~~~~ Telex 501357 
E SLICER UD 
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Turbo Outstanding 

Gary just got Borland's Turbo C and he likes it. 
He likes it so much that, well, I'll let him tell you. 

By Gary Entsminger Meanwhile if you're comfortable with Turbo Pascal 
1912 Haussler Dr. and would like to go to C, now there's nothing stop-
Davis, CA 95616 ping you. 

I
've just begun to explore the C Turbo, but 
I'm already tickled-to-Betsy. It's quick out of 
the blocks, easy to use, and compiles and ex­
ecutes like a thoroughbred. 
Those of you who cut your teeth on Turbo 

Pascal and want to try C will really enjoy this 
environment. It's as good or better than what 
you're used to - with built-in editor, pull-down 
menus, split screens, nifty windows for simul­
taneous error listings and source view, and op­
tions up the Hwangpoo. 

During compile, a window pops up in the 
middle of the screen, showing the compiler's 
progress through include files, its memory con­
sumption, and the numbers of warnings and 
error messages. 

Another window pops up, and you browse 
the error list, select the one you want to correct, 

Figure 1 - deref.c 

and then switch to the location of the error in 
the source code which has been idling in 
another window. 

As Robin Williams would say, "This 
program is BAD." 

Poetry In Pointers 
I wanted to test Turbo C's speed and intel­

ligence, so I sifted through my collection of 
benchmarks and found two striking ones by 
David Clark. I diddled with them a little and 
came up with the two programs in Figures 1 
and 2. 

The first, "deref.c," tests a compiler's skill at 
tracking pointers. This is apparently complex 
business for a compiler, since many wander off 
into the pointer depths while de-referencing 
(finding the contents) of pointers. 

A pointer, you'll remember, is a variable that 
contains the address of another variable. 
They're useful for accessing objects indirectly. 

For example, if var_I is a char, then -
var_I = *pointer_l 

assigns the contents of whatever pointer_l 
points to to var_I. 

If the contents of whatever pointer_l points 
to is another pointer (and assuming var_2 is also 

Iderine LOOPS (unsigned) 50000 

struct cptr1 { 

maine) 
{ 

char •••••••••••••••••••• ptr1; 
} ; 

unsigned i; 
char test; 
struct cptr1 ·.··················po1nterj 
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pr1ntf(n~u loops \nn,LOOPS); 

ror(i = 0; i <= LOOPS;i++); 
test = •••••••••••••••••••• 

(····················pointer).ptr1; 

printt(a~ctinished\nn); 
exit(O); 



a char)-

assigns the contents of whatever the con­
tents of pointer_1 points to to var_2. 

(If this sounds complicated to you, 
imagine what it's like for a compiler.) 

If we take this pointer to pointer stuff 
farther than anybody knows what to do 
with, into 20 or so levels, we can get a 
pretty good feeling for a compiler's taste 
for complexity. 

The benchmark in Figure 1 is a 
program gone so far. I tried it with four 
compilers, and three (Eco, Microsoft, and 
Turbo) managed to wind through 50,000 
loops of 19 indirections in a few seconds 
or less. I quit before they did. 

In defense of Aztec (which quit before 
I did, at Level 7, announcing, "data type 
too complex"), the proposed ANSI C 
standard requires only six levels of in­
direction. 

The complete deref.c is in Figure 1. 

Savage Floating Point 
The second program, savage.c, is a 

bruiser, testing the speed and accuracy of 
floating point calculations. Twenty-five 
hundred loops of -

a = tan(atan(exp(log(sqrt(a*a»») + 1.0; 

All four compilers completed the test 
accurately (with an error frequency of 1 
part in a billion or better; see Figure 3), 
with Turbo C winning the race by a 
landslide (Figure 4). But note: Eco, Aztec, 
and Microsoft compilers are 1986 ver­
sions; new versions may be faster (al­
though I doubt as fast as Turbo C). 
Microsoft 4.0 C' ers (or anyone else with a 
fast compiler), send us your results. 

Meanwhile, it seems clear enough that 
C compilers on the PC have matured sig­
nificantly in the last year. 

Three cheers for C (and Borland). 

References 
- Kernighan, B.W. & D.M. Ritchie. 

1978. "The C Programming Language." 
Prentice-Hall Inc., NJ. 

- Clark, D.D. 1986. An inexpensive 
MS-DOS C compiler. Byte 11:307-314. 

- Feuer, A.R. 1982. "The C Puzzle 
Book." Prentice-Hall Inc., NJ. 

The Turbo PROLOG Toolbox 
Turbo PROLOGers, don't be dis­

mayed. Your programming world, too, 
has just gotten a notch or two more out-

(continued next page) 

Figure 2 - savage:c 

Idefine LOOP 2500 

extern double tan(), atan(), expel, loge), sqrt(); 

main( ) 
{ 

int i; 
double aj 

printf("Btart\nn); 

a = 1.0; 
for(i = 1; i <= (LOOP - 1); i++) 

a = tan(atan(exp(log(sqrt(a.a»») + 1.0; 

printf("a = ~20.14e\n", a); 
printf(ndone\nn); 

Figure 3 - Accuracy results from savage.c 

correct reBult = 2500 

ECO's 
AZTEC'B 
Microsoft's 
Turbo'B 

Figure 4 - Benchmark results. 

= 2.49999999968640e + 03 
= 2.50000000025354e + 03 
= 2.50000000000118e + 003 
= 2.50000000000116e + 003 

All compilers tested on an 6MHz PC Tech 116b, 
Seagate 225 hard disk, Ompti-controller -, 

ECO(3.01b) AZTEC(3.20d) Microsoft(3.0) Turbo(1.0) 
deref.c 

com/as/ln 45 seconds n 45 seconds 14 seconds 

size 9K - 6K 6K 

execute y n y y 

Bavage.c 

com/as/In 46 seconds 23 seconds 46 seconds 13 seconds 

size 16K 11K 21K 20K 

execute 150 seconds 120 seconds 84 seconds 42 seconds 
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Ever WonderedWbat MaIms TlmBaPAscAL 'lick? 
Source Code Generators 
by c. C. Software can 
give you the answer. 

"The darndest thing 
I ever did see ••• " 

" ••• if youlre at 
all interested in 
whatls going on in 
your system, itls 
\t/orth it.1I 
'Jerry Pournelle, 
BYTE, Sept 183 

-The Code Busters-

The SCG-TP program produces 
fully commented and labeled 
source code for your TURBO­
Pascal system. To modify, 

just edit and assemble. Version 3.00A (Z80) is $45. 
SCGls available for CP/M 2.2 ($45) and CP/M+ ($75). 
Please include $1.50 postage (in Calif add 6.5%). 

C. C. Software, 1907 Alvarado Ave. 
Walnut Creek, CA 94596 (415)939-8153 

CP/M is a registered trademark of Digital Research, Inc. 
TURBO Pascal is a trademark of Borland International 

Eco-C C Compiler 
"This is the only package we reviewed that we 
would be willing to call a professional tool." 

Computer Language, Feb., 1985 

When the review mentioned above was written, 
the Eco-C C Compiler was priced at $250.00. Now 
you can have the same compiler for a mere $59.95. 
And that price is complete, including a library of 
120 functions, all operators (except bit fields), 
structures, unions, long, floats, doubles, plus user's 
manual. We've even included a special version 
of the SLR Systems assembler and linker. 

Benchmark 

Seive 
, 

.> 

Fib .,' )i 
Caref )Hi 

Benchmarks· 
(Seconds) 

Eco·C Aztec 

29 ..... , .. \33 
75 >125 
19 eNC ., 

Matmult 42 115 /i 
"Times courtesy of Dr. David Clark 
CNC - Could Not Compile 
NIA - Does not support floating point 

OIC 
"', .. 40 ....• 

99 
31 
N/A 

Eco-C requires 56K of free memory, 240K disk 
space (one or two disk drives or hard disk). Z80 
CPU and CP/M 2.2 or later. We also have an 
MSDOS version at the same low price. Call today! 

1-800-952-0472 (orders only) 
1-317 -255-64 76 (information) 

• I VISA I 
E~ .[ __ ,,; 
acaaa-;;M, (317) 255-6476 

6413 N. College Ave . • Indianapolis, Indiana 46220 
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TIDBITS 
(continued from page 87) 

standing, thanks to Borland (the burro 
guy) and the release of the "first" Turbo 
PROLOG Toolbox. 

A must-have (Le., dynamite) ~cces­

sory, intended to help you professional­
ize your programs, the Turbo PROLOG 
Toolbox answers these (and other) exact­
ing questions. How do I ::-

• Create professional menus (pull 
down, line, bar, tree, & multi­
choice)? 

• Design slick EGA and CGA (but 
not Hercules) graphics (boxes, 
circles, bar charts, and pies)? 

• Design screens? 
• Transfer files between Turbo 

PROLOG and Reflex, dBASE III, 
Symphony, and Lotus? 

• Generate a parser? 
• Communicate with remote serial 

devices? 
I've added the Toolbox (80 example 

programs, 8,000 lines of PROLOG source 
code, and a 350 page user's guide and 
reference) to my bag of tricks (it beats 
juggling). 

If you've been struggling to find a use 
for this very logical language, or want to 
do more with your discoveries, do your­
self a favor and check it out. 

From-

Borland International 
4585 Scotts Valley Dr. 
Scotts Valley, CA 95066 
(800) 255-8008 

And that, friends, is Tidbits. 

••• 



CP/M: Some people love it, others love to hate it, but most still use it. Its users complain that most software 
companies have abandoned it. Very true, yet ~ haven't! We've been selling the ConlX software line for 
many years; we developed it, we market it, and we support it - completely! What?1 You haven't tried It? 
Saving the best for last, eh? Don't wait! Support your CP/M software company - try ConlX for as low as $101 
What's more, you could even get lucky and receive your entire order FREEl See details below. 

Conl)(TM 
Operating 
System 

ConlXTM 
Programming 
System 

ConlXTM 
Library Vol. I 
XCC Utilities 

ConlXTM 
Shareware 
Version 

Conl)(TM 
Disk Manual 
Version 

An extensive upgrade for 48K+ CP/M 2.213.0 and equivalent systems. 
Provides professional capabilities with blinding speed, as often found on 
high-end UNIxn' machines. Installs easily in just minutes to add over 100 
new built-in commands and features while maintaining 100% compatibility 
with all your existing software! Includes va redirection, aliases, improved 
user area access, auto-searching, PF Keys, Screen Paging, Print Spooler, 
Archiver, New SysCalls, ... Eliminates many points of user frustration 
with CP/M. Uses only 1/2K TPA, 0-27K disk minimum. 
Included FREE with commented source is the Pull-Down Menu System, 
a user-friendly interface to ConIX. Loads with a Single keystroke! 
ConlX is the greatest, most powerful8-bit upgrade, with speed and 
capabilities that are so incredible it's bringing users back to CP/M! 

A structured programming language for ConlX extends CP/M SUBMIT 
capability. Adds conditionals, loops, subroutines, labels, nesting, 
interrupt proceSsing, error traps, and debugging facilities. Design 
intricate menu systems and command-automation shells. Also includes 
a special source-code ·compiler" that provides string and numeric 
variables. An absolute mustfor CP/M power-users and developers! 

Over 25 utilities for ConlX written in the shell language, including 
hierarchical directories with overlay -adds pathname capability to 
existing software, interactive debugger, move/copynink multiple files, 
print files with pagination, review disk files for deletion, unerase disk 
with stats, full-screen TYPE, and more. Source code included! 

A new Shareware version of the ConlX O.S. includes our regular 
distribution software less the Archiver, On-Line Manual, Menu source 
code, and some satellite utilities. ConlX Shareware is available through 
CHI for just the cost of the diskette and shipping, or on-line via many 
popular bulletin board systems. Register by purchasing regular Con IX. 

To reduce the cost for those who want to purchase only the ConlX O.S., 
we are offering the complete software package with documentation 
provided on disk. The disk manual has each chapter stored in individual 
files, excluding the Chapter Summary, Chapter Reference, and Index 
sections that come standard in our regular typeset manuals. 

That's right! Every 100th order processed by our computer will be shipped with a 
Credit Certificate for the total purchase price or $100, whichever is lower. This 
credit may be used toward a future purchase from CHI, or may be redeemed for 
cash within ninety (90) days of receipt. Your odds are an incredible 1 in 100! 
Offer applies only to private individuals and non-profit institutions ordering directly from CHI. Orders placed 
by PO or purchased for commercial use are not eligible. To enter, certify eligibility by signing order form. 

Product Trademarks - CP/M: Digital Research Inc., ConlX: Computer Helper Industries Inc., UNIX: AT&T Bell Labs. 



By Walt Pfiester & 
Gary Schumacher 
1 Skadden Terrace . 
Tully, NY 13159 

An Uninterruptable Power 
Supply For Your RAM Disk 

This is a simple construction project that should 
keep your 5 Volts up even when your power is down. 
Built as a RAM disk backup, it's also worthwhile for 
any system which uses just a few watts of 5V. 

Y
OU, too, can build your own battery 
backed-up power supply from easy to 
find parts. This 5 volt UPS (Uninterrup­
table Power Supply) delivers power to 

my RAM disk for over five hours after loss of 
117 V AC. Now my data is secure despite what 
happens to the AC power. 

Either the built-in battery or the 117 V AC 
mains will provide 5V at 750ma. An automatic 
battery charger keeps the battery up. 

Background 
I use a 1Mb MicroSphere RAM disk as drive 

A on my modified Kaypro CP 1M computer. If 
you think Turbo Pascal compiles fast on disk, 
you should see it fly on a RAM disk! The RAM 
disk also saves wear and tear on my 800K flop­
pies. Combine the RAM disk with ZCPR and a 7 
MHz system clock, and you understand why I 
like the system. 

Problems 
Over the years, I've used several different 

RAM disk power supplies. Unfortunately, with 
most of the supplies I'd wind up getting file er-

1 rors after I'd left them on for a few days. (I use 
CRC.COM to check the files against 
CRCKLIST.CRC, a list of the files' CRCs. Check­
ing616K of RAM disk files takes 36 seconds.) 

The CRC errors appeared when I used a 
separate power supply for the RAM disk versus 
directly obtaining power from my Kaypro. 
Several of my friends were also experiencing the 
same anomalies using external power supplies. 

Gary Schumacher designed and built this 
simple and inexpensive battery backup system .. 
I haven't lost a.ny files since. 

Description 
The main piece of hardware for this project is 

a single-unit combination transformer, rectifier, 
and filter originally made for Commodore. It's 
available from Radio Shack (Archer AC-OC 
adapter #277-1026) or Oigi-Key for under $5. 

It generates 9.5 VOC at 1.0 Amp - plenty of 
power to charge the battery and run the RAM 
disk. (Be sure to note that the outer shell of the 
unit's output connector is positive.) 

Battery 
For the battery, we chose the Radio Shack 

deep cycle starved electrolyte lead acid unit. It's 
designed for cellular radio applications and has 
a rating of 2.5 AH. With a full charge it runs my 
RAM disk for five hours. 

If you chose a smaller battery (say 1 or 2 
AH), you could probably sneak the entire supp­
ly inside the RAM disk enclosure or put the 
whole mess inside the Kaypro. In our case, we 
used Radio Shack cabinet #270-252 ($3.99). 

We mounted the connectors on the rear of 
the cabinet. The switch and LEOs graced the 
front. The LM2935 fastened directly onto a piece 
of angle stock which we'd bolted to the frame. It 
was perfect because the metal tab on the 
regulator is supposed to connect to ground. 

We used nicad batteries in an earlier model. 
They are available surplus from Marlin P. Jones 
Associates, Lake Park, Florida, 33403-0685. Part 
#Ni-2362 has two batteries. Split it in half for a 
stack that's fine for this project. Other sources 
include: Amateur Radio journals, surplus 
houses, and local parts houses. Gel cells work 
just as well as the nicads. 

(Editor's note: Lead acid batteries work best 
in a constant trickle charge situation like this. 
Nicads slowly lose capacity if they're not deeply 
discharged regularly.) 

Theory Of Operation 
03 and 04 form an OR gate. The voltage at 

the cathode of 03 is normally higher than that at 
the cathode of 04, thus cutting off 04. Under 
this condition, the LM2935 receives its input 
voltage from 03. When the power input fails, 
the output from 04 is higher than 03, and the 
LM2935 receives its input from the battery. 
Thus, at all times, the LM2935 has sufficient 
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input voltage to maintain regulation. We 
used the LM2935 voltage regulator be­
cause its voltage drop is only 0.65v. Most 
series regulators have a minimum drop 
of 1.2v. 

Switching time is not a factor - there is 
none. 

We chose R3 to trickle charge the bat­
tery at 1 /100 of its rating (2.5 Ah). R2 (in 
parallel with Rl and Dl) is the fast 
charge resistor. If you don't need a fast 
charge, then eliminate Dl, Rl, and R2 
and the switch. 

(For more sophisticated charger cir­
cuits, check out back issues of Ham 

Radio magazine.) 
One last note regarding batteries: If 

you're planning to charge batteries 
rapidly, watch them carefully. If they get 
hot they could be damaged. 

Finally, if the power goes down while 
a file is in system RAM, your data disap­
pears, so save frequently to RAM disk. (I 
use a software rriacro for this, Save and 
Resume, generated with SmartKey.) That 
way all your data will be safely stored 
away. As they say, "Better safe than 
sorry." 

••• 

Figure 1 - Power supply schematic and parts list. 

J1......-_.-_--11 __ ....... __ D3ot-_-... __ -41 IC1 .... 2 __ -. 

LM 2935 

5 4 3 C2 

+ 
C1 J2 PHONO 
1I\JF JACK 

J1 
J2 
D1 
D2 
D3 
D4 
R1 
R2 
R3 
R4 
R5 
C1 
C2 
C3 
IC1 

Input Jack 274-1565 
RCA Phono Jack 
Orange LED 

B1 

Green LED 
Shottky Diode 276-11~5 
Shottky Diode 276-1165 
120 
27 
470 
15K 
15K 
10Hf 25V 
.1Hf 25V 
33Hf 25V 
LH2935 (National Semiconductor) 
6V 2.5 AH LED Acid RS 23-181 9.95 
Cabinet 270-252 3.99 

Not shown on Schematic: Input AC/DC Adapter: 
Radio Shack 1277-1026 
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TheSB180FX 

The GT180 and 
SB180FXas 

featured in Byte 
Nov. & Dec. 1986 

• Small fast memory-packed 
single board computer 

• add the Micromint GT180 
for high resolution flFaphics 

5B 1 80 FX features: 
.• Measures only 5.75" x8" 

• 64180 CPU runnin~ at 6,9 or 12 Mhz 
• Up to 512K bytes RAM and 32K bytes ROM 
• 1\vo 38.4 baud serial ports 
• A paraJlel printer port 
• Peripheral expansion bus 
• Three bi-directional parallel ports 
• Industry standard 765A - compatible dis~ 

controlJer 
• NCR 53C80-5CSI bus controller for hard dis~ or 
networ~ communications 

• 
GI180 FX features: 
• Measures only 5.75" X 8" 
• Desi~ned to pi~~y­
bac~ on top of the 
5BI80 or 5B180 FX 

• Hi~h resolution of 
640x480xl6 
colors from a . 
palette 4096 

• Advanced 
HD63484 CRT 
controller 

• 38 commands 
includin~ 23 ~raphic 
drawln~ commands 

• fully software supported 
by Borland's GII80 
Graphix Toolbox and 
Modula-2 

• 2 million pixels per second 

• 
5B180 FX ....... as low as $409.00 
GT180 ....... ~ .. as low as $395.00 

Turbo Modula-2 ........... $69.00 
Turbo ModUla-2 w/GT180 ... 
Graphix Toolbox .......... $89.00 

To order call 

1·800·635·3355 
TELEX: 643331 

For technical Information call 
1-(203)-871-6170 

MICROMINT,INC. ~ 
4 Park St., Vernon, CT 06066 
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'CPM Notes 
The Z280 I AT Performance In An 84 Kaypro 

Z280 
The big news in the CP/M world is 

Zilog's new Z280. This processor ex­
ecutes all 8080 and Z80 instructions and 
has 45 new instructions plus additional 
addressing modes. Other characteristics 
of the chip include: 

• Clock rate of 10 MHz or more 
• Addresses 16 MBytes of memory 
• 8-bit Z80 bus or 16-bit Zilog Z-Bus 
• Paged memory-management unit 

with a 256-byte data and instruc­
tion cache 

• Four-channel DMA controller 
• Three 16-bi t counter / timers 
• Six-stage wait-state generator 
• DRAM refresh controller 
• 2.5 MHz UART 
High Tech Research uses the Z280 in 

their new Ultraboard. The Ultraboard 
will run on the 84 Series CP/M Kaypros 
and the 10-83. High Tech plans a sum­
mer release and has a target price of less 
than $500. 

This little gem promises to run at 12 
MHz, which will yield an increase of 
about 10 times in processing speed. It 
will come with 1 MByte of RAM (expan­
dable to 16 MBytes), configurable as a 
RAM disk by the user. 

The Ultraboard also drives an external 
RGB monitor. High Tech replaced the 
Kaypro screen driver to keep up with the 
Z280's processing speed. The new driver 
runs at 18 MHz and has its own 256 byte 
Cache Memory for instantaneous screen 
updates (25 times faster than a standard 
Kaypro). 

The Ultraboard should be comparable 
in speed to a standard AT. The question 
is whether there will be any software 
written to take real advantage of it. Stan­
dard CP/M software should run but it 
won't make use of the extra memory. 
We'll just have to see if developers come 
up with anything interesting. 

For information on the Zilog Z280 
contact: 

Jim Magill, Richard Davies, or Tom 

Hampton 
Product and Technical Marketing 
Zilog, Inc. 
210 Hacienda Ave. 
Campbell, CA 95008 
(408) 370-8000 or 370-5166 

Those interested in the Ultraboard 
should contact: 

High Tech Research 
1135 Pine Street #107 
Redding, CA 96001 
(800) 446-3220/(800) 446-3223 in Califor­
nia 

256K Upgrade Revisited 
The 256K upgrade for 84 series 

Kaypros is alive and well on my 
machine. (See the Kaypro column in 
issue #34.) I fabricated a small printed 
circuit board for the extra chips and 
pa tched the signals to the bottom of the 
mother board via a 16-conductor ribbon 
cable. The patch cable alternated be­
tween signal and ground so I didn't have 
any problems with cross talk. I also 
replaced the 74HC04 with an HC14 in 
order to square up the clock. 

I'm pleased with the setup and would 
be more than happy to provide the 
artwork for the board if anyone's inter­
ested. I made it double sided with targets 
for alignment. 

R. Perfect 
RD #4 Box 154 
Reading, P A 19606 

CP/M Kaypro Keyboards 
A recent (May 1) direct mail ad from 

Kaypro announced that keyboards for 
their CP/M machines are available for 
only $20 plus $2 for shipping. You get 
everything except the case. This is a great 
opportunity for anyone with: broken 
keys, double characters, or the sticky 
habit of pouring Coca Cola Classic over 
everything on his desk. Order from: 
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Kaypro General Store 
533 Stevens Ave. 
Solana Beach, CA 92075 
(619) 481-3958 

David Shiller 
Box 4859 
Laguna Beach, CA 92652 

Editor's note: I called Kaypro to check up 
on the keyboards and found out that other 
items will be available from time to time. 
Along with the keyboards, they now have 
those padded carrying cases for $20 and Juki 
sheet feeders for $130. We'll keep you posted 
as we hear of other deals. (And please let us 
know if you hear of some.) 

Power Supply Feedback 
Thank you and thanks to Larry Fogg 

for saving my Kaypro II-83! In your 
February/March issue (#34, pg. 48), 
Larry mentioned a fix for misbehaving 83 
model Kaypros (resoldering the Molex 
pins on the power supply board). 

My Kaypro used to take off into 
Never-Never Land with the drive motors 
turning on by themselves and the 
keyboard locking up. Then the keyboard 
began to lock up by itself (without notice, 
of course).· In frustration I had to save 
New Word files after every paragraph. If 
I turned on the printer or even a fluores­
cent light, I was sure to lose my writing 
(even though I use a surge protector). 

Well, your "fix" not only cured the 
lockUps, but I swear the old Kaypro runs 
faster now. Along with saving an old 
machine from the junk pile, you've kept 
me (again) from buying an IBM. 

Bob Katz 
248 E. 90 St. #3B 
New York, NY 10128 

Editor's note: You'd run faster too if 
someone came after you with a hot soldering 
iron. 

••• 



CE' Z sets you free! 
Who we are 

Echelon is a unique company, oriented 
exclusively toward your CP/M-compatible 
computer. Echelon offers top quality software 
at extremely low prices; customers are 
overwhelmed at the amount of software they 
recieve when buying our products. For 
example, the Z-Com product comes with 
approximately 92 utility programs; and our 
TERM 1\1 communications package runs to a 
full megabyte of files. This is real value for your 
software dollar. 

ZCPR 3.3 
Echelon is famous for our operating systems 

products. ZCPR3, our CP/M enhancement, 
was written by a software professional who 
wanted to add features normally found in 
minicomputer and mainframe operating 
systems to his home computer. He succeeded 
wonderfully, and ZCPR3 has become the 
environment of choice for "power" CP/M­
compatible users. Add the fine-tuning and 
enhancements of the now-available ZCPR 3.3 
to the original ZCPR 3.0, and the result is truly 
flexible modern software technology, 
surpassing any disk operating system on the 
market today. Get our catalog for more 
information - there's four pages of discussion 
regarding ZCPR3, explaining the benefits 
available to you by using it. 

Z-System 
Z-System is Echelon'S complete disk 

operating system, which includes ZCPR3 and 
ZRDOS. It is a complete 100% compatible 
replacement for CP/M 2.2. ZRDOS adds even 
more utility programs, and has the nice feature 
of no need to warm boot ("C) after changing a 
disk. Hard disk users can take advantage of 
ZRDOS "archive" status file handling to make 
incremental backup fast and easy. Because 
ZRDOS is written to take full advantage of the 
zao, it executes faster than ordinary CP/M and 
can improve your system's performance by up 
to 10%. 

Installing ZCPR31Z-System 
Echelon offers ZCPR31Z-System in many 

different forms. For $49 you get the complete 
source code to ZCPR3 and the installation files. 
However, this takes some experience with 
assembly language programming to get 
running, as you must perform the installation 
yourself. 

For users who are not qualified in assembly 
language programming, Echelon offers our 
"auto-install" products. Z-Com is our 100% 
complete Z-System which even a monkey can 
install, because it installs itself. We offer a 
money-back guarantee if it doesn't install 
properly on your system. Z-Com includes many 
interesting utility programs, like UNERASE, 
MENU, VFILER, and much more. 

[5 il Echelon, Inc. 

Echelon also offers "bootable" disks for 
some CP/M computers, which require 
absolutely no installation, and are capable of 
reconfiguration to change ZCPR3's memory 
requirements. Bootable disks are available for 
Kaypro zao and Morrow MD3 computers. 

zao Turbo Modula-2 
We are proud to offer the finest high-level 

language programming environment available 
for CP/M-compatible machines. Our Turbo 
Modula-2 package was created by a famous 
language developer, and allows you to create 
your own programs using the latest technology 
in computer languages - Modula-2. This 
package includes full-screen editor, compiler, 
linker, menu shell, library manager, installation 
program, module library, the 552 page user's 
guide, and more. Everything needed to 
produce useful programs is included. 

"Turbo Modula-2 is fast. .. [Sieve benchmark] 
runs almost three times as fast as the same 
program compiled by Turbo Pascal...Turbo 
Modula-2 is well documented ... Turbo's librarian 
is excellent". - Micro Cornucopia #35 

BGii (Backgrounder 2) 
BGii adds a new dimension to your Z-System 

or CP/M 2.2 computer system by creating a 
"non-concurrent multitasking extension" to 
your operating system. This means that you 
can actually have two programs active in your 
machine, one or both "suspended", and one 
currently executing. You may then swap back 
and forth between tasks as you see fit. For 
example, you can suspend your telecommuni­
cations session with a remote computer to 
compose a message with your full-screen 
editor. Or suspend your spreadsheet to look 
up information in your database. This is very 
handy in an office environment, where constant 
interruption of your work is to be expected. It's 
a significant enhancement to Z-System and an 
enormous enhancement to CP/M. 

BGii adds much more than this swap 
capability. There's a background print spooler, 
keyboard "macro key" generator, built-in 
calculator, screen dump, the capability of 
cutting and pasting text between programs, 
and a host of other features. 

For best results, we recommend BGii be 
used only on systems with hard disk or 
RAMdisk. 

JetFind 
A string search utility is indispensible for 

people who have built up a large collection of 
documents. Think of how difficult it could be to 
find the document to "Mr. Smith" in your 
collection of 500 files. Unless you have a 
string search utility, the only option is to 
examine them manually, one by one. 

JetFind is a powerful string search utility 
which works under any CP/M-compatible 
operating system. It can search for strings in 

ORDER FORM 

Payment to be made by: 

885 N. San Antonio Road, Los Altos, CA 94022 USA 
415/948-3820 (order line and tech support) 

o Cash 
o Check 
o Money Order 

Telex 4931646 o UPS COD 
o MastercardNisa: 

text files of all sorts - straight ASCII, WordSt~lr, 
library (.LBR) file members, "squeezed" files, 
and "crunched" files. JetFind is very smart and 
very fast, faster than any other string searcher 
on the market or in the public domain (we know, 
we tested them). 

Software Update Service 
We were suprised when sales of our 

Software Update Service (SUS) subscriptions 
far exceeded expectations. SUS is intended 
for our customers who don't have easy access 
to our Z-Node network of remote access 
systems. At least nine times per year, we mail 
a disk of software collected from Z-Node 
Central.to you. This covers non-proprietary 
programs and files discussed in our Z-NEWS 
newsletter. You can subscribe for one year, 
six months, or purchase individual SUS disks. 

There's More 
We couldn't fit all Echelon has to offer on a 

single page (you can see how small this , 
typeface is alreadyl). We haven't begun to talk 
about the many additional software packages 
and publications we offer. Send in the coupon 
below and just check the "Requesting Catalog" 
box for more information. 

Item Name 
1 ZCPR3 Core Installation Package 
2 ZCPR3 Utilities Package 
5 Z-Com (Auto-Install Complete 

Z-System) 
6 Z-Com "Bare Minimum" 
10 BGii Backgrounder 2 
12 PUBLIC ZRDOS Plus (by itself) 
13 Kaypro Z-System Boctable Disk 
14 Morrow MD3 Z-System 

Bootable Disk 
16 QUICK-TASK Realtime 

Executive 
17 DateStamper file time/date 

stamping 
18 Software Update Service 
20 ZAs/zLINK Macro Assembler 

and Linker 
21 ZDM Debugger for 80801Z80/ 

HD64180 CPU's 
22 Translators for Assembler 

Source code 
23 REVAS3/4 Disassembler 
24 Special Items 20 through 23 
25 DSD-80 Full Screen Debugger 
27 The Libraries.SYSLlB, Z3L1B, 

and VLlB 
28 Graphics and Windows Libraries 
29 Special Items 27,28, and 82 
30 Z80 Turbo Modula-2 Language 

System 

Price 
$49.00 (3 disks) 
$89.00 (10 disks) 

$119.00 (5 disks)' 

$69.95 (1 disks) 
$75.00 (2 disks) 
$59.50 (1 disk) 
$69.95 (3 disks) 
$69.95 (2 disks) 

$249.00 (3 disks) 

$49.95 (1 disk) 

$85.00 (1 yr sub) 
$69.00 (1 disk) 

$50.00 (1 disk) 

$51.00 (1 disk) 

$90.00 (1 disk) 
$169.00 (4 disks) 
$129.95 (1 disk) 

$99.00.: (8 disks) 

$49.00 (1 disk) 
$149.00 (9 disks) 

$89.95 (1 disk) 

40 Input/Output Recorder lOP (VOR) $39.95 (1 disk) 
41 Background Printer lOP (BPrinter) $39.95 (1 disk) 
44 NuKey Key Redefiner lOP $39.95 (1 disk) 
45 Special Items 40 through 44 $89.95 (3 disks) 
60 DISCAT Disk cataloging system $39.99 (1 disk) 
61 TERM3 Communications System $99.00 (6 disks) 
64 Z-Msg Message Handling System $99.00 (1 disk) 
66 JetFind String Search Utility $49.95 (1 disk) 
81 ZCPR3: The Manual bound, 350 pages $19.95 
82 ZCPR3: The Libraries 310 pages $29.95 
83 Z-NEWS Newsletter, 1 yr subscription $24.00 
84 ZCPR3 and lOPs 50 pages $9.95 
85 ZRDOS Programmer's Manual 35 pages $8.95 
88 Z-System User's Guide 80 page tutOrial $14.95 

• Includes ZCPR3: The Manual 

ITEM PRICE 

NAME ____________________________________ __ 

ADDRESS ______________________________ ___ #--~----------------Exp. Date ____________ _ 

Subtotal 

Sales Tax 

California residents add 7% sales tax. Shipping/Handling 
Add $4.00 shipping/handling in North 
America, actual cost elsewhere. Total 

TELEPHONE _______ DISK FORMAT ___ _ 
n Ot::,....III:::~TIfl.I~ I"ATAI n~ 



MICRO Ads 
HOW TO PLACE YOUR AD IN THE MICRO C'S MICRO ADS 

Print or type your message, or send camera-ready copy. Each ad space is 2114" by 1 %". Include your complete 
return address and phone number. Rates are $99 1X, $89 3X, $79 6X per ad per issue. Send copy and complete 
payment (for all insertions) in check, VISA or Mastercard to: Micro Cornucopia, PO Box 223, Bend, OR, 97709. 
(Sorry, no ads accepted over the phone.) Materials due the 15th of the month, 2% months prior to cover date. 
(Example: material received June 15 will appear in the Sept/Oct issue.) Ads received after the deadline will appear 
in the next scheduled issue. No ad will be published unless accompanied by full payment. 

MICRO C 
MICRO ADS 

Send us your copy, 
we'll do the typesetting 

New 
MICRO C MICRO ADS 

Call TODAY to reserve space 

in the next issue. 

THEN send us your copy. 

LOOKING FOR ENGINEERS 

OR TECHNICIANS? 

Find them with a MICRO AD 

$79 
6X rate 

EFFECTIVE 
LOW-COST, DISPLAY 

ADVERTISING 

Many typesetting fonts 
available! 

Approximately 

55 words 

per ad 

WANT ADS 

Instrument Flight Simulator, No Graphics 
Needed! Four aircraft: trainer through 
fighter, air traffic control, realistic navigation 
flight lessons, 32 page manual with charts. 
Pilots or beginners. MS-DOS, CP 1M Kaypro 
or CP 1M 8". $19 to BaileyTech, 304 WS 
College, Yellow Springs, OH 45387. 

Mega-Storage for PCXT's and Clones. $700 
plus shipping for 56 to 106 megabytes of 
storage. Requires 3.x DOS, one slot in 
motherboard and space for one full height 
disk drive. Used one month for demo. Also 
12" new Motorola monitors, 18K sweep, no 
case - $25 plus shipping. For information 
write to Perform Technology, Suite 106, 9029 
N 43rd Ave., Phoenix, AZ 85051. 

Xerox 820-1 CPU and Keyboard plus 820-1 
complete with 5-1 14" SSDD drives. All for 
$250. Duane (405) 233-8882. 

Book Of Changes: computer oracle. 
Complete with 90K of text correspondences, 
newly translated. 72 page typeset book. 
Kaypro 4-84 video, vanilla versions, GINST 
included. Kaypro disk format. Professional 
package; published by author. Not Public 
Domain, but at $14 US postpaid, who cares? 
ZYQOTE Systems, Box 1165, Bonavista, 
NfLd., AOC 1B0 Canada. 

_R_A_M_D_CS_K_"_S-100, 2 MEG, 
PORT I/O, NEW, WARRANTED, $725. S. 
Lugert, 439 Peck Slip, N.Y.C., NY 10272 or 
call (718) 622-0654. 

Z-80 DEVELOPMENT SYSTEM - includes 
Macro Assembler, Linker, Library Manager 



AROUND THE BEND 

(continued from page 2) 

Two people raised their hands. 
I took a deep breath. 
"How many of you are interested in desktop publishing or 

are planning to try it in the near future?" 
All but about a dozen people raised their hands. (I estimated 

the audience at between 200 and 300.) 
"How many of you are here?" 
All but the same dozen raised their hands. 
Finally I asked how many members of the group were earn­

ing their living as consultants, software writers, hardware en­
gineers, or technicians. Two-thirds raised their hands. 

My conclusion? Techies (when they're awake) are as inter­
ested in desktop publishing as real people. Sure, publishing 
packages are little more than crude word processors that in­
tegrate graphics with the text and make the text look good. But 
that's enough: especially when the text and graphics show up 
on the screen just like they'll appear in type. 

You know how many manuals you work on. You know how 
many tables, schematics, drawings, and charts you include with 
your papers. And, you know the kinds of battles you fight with 
corporate graphics: 

"Yes, the 8087 does look nicer with 36 pins, but when they 
designed it they felt it needed 40 ... " 

If desktop publishing gives you anything, it gives you con­
trol. You don't need a masters degree in hot wax and razor 
blades to organize a page of information. And, it isn't a 15-hour 
cut and paste job to add two paragraphs. 

Bookstores Like Desktop Publishing 
I don't know how many bookstores carry technical books. I 

used to assume that most did. It appears most don't. 
I just attended the ABA (American Booksellers Association) 

Convention in Washington, D.C. I went because I was certain 
that wherever there gathered thousands of bookstore owners, 
there would be hundreds of prospective purveyors of Micro C. 

All I had to do was pick out name tags that had sounded like 
bookstore owners and then show them Micro C. 

"I see you sell books." 
"Actually my brother-in-law has a store, I just came to get 

these volumes autographed." 
"I see you sell books." 
"We don't sell books, we publish them. We used to sell 

books." 
"I see you sell books." 
"Oh yes, religiously. Do you sell Bibles?" 
"I see you sell books." 
"We sell knitting supplies, mostly. We're hoping to carry 

knitting books." 
It was getting very, very frustrating. Even most of the dis­

tributors I found weren't much help. 
"Yes, we distribute all kinds of computer magazines. Our 

five best titles cover Commodore and Apple." 
Finally I spotted a name tag with the magic words "Techni­

cal Bookstore." 
"Oh yes, we carry technical books. Which technical book do 

you publish?" 
"Well, it's not a book, it's a magazine. Micro Cornucopia." 
"We don't carry magazines." 

"None?" 
"Nope. We tried magazines, five Commodore and Apple tit­

les recommended by a big distributor, but they didn't sell." 
I had about given up trying to interest anyone in computer 

anything. I'd mention computer magazines in a crowd, and 
everyone would ignore me. I handed out copies of Micro C and 
reclaimed them from the trash bins. 

I bought a Pepsi, then a Coke. Downed them both. Straight. 
Then, in the middle of a crowd, I accidentally mentioned to 

the person next to me that we'd done the magazine with 
desktop publishing. 

"Desktop publishing?" 
It was worse than saying "EF Hutton" to a herd of steers. (I 

may be suffering from mixed brokers.) Anyway, everyone was 
instantly straining to hear my every word. Suddenly, so many 
people wanted copies of Micro C, I didn't have enough copies to 
go around. 

Ah well, maybe someday they'll be interested in technical 
magazines. 

For Newsstand Readers Only 
Beginning with this issue there are more of you purchasing 

Micro C on the newsstands than subscribing. That's great, but it 
could be even greater: both for you and for us. . 

You can save time and money by subscribing (a one-year 
subscription saves you about 24%). As a subscriber, you'll also 
get your copy sooner and you won't risk missing out because 
the store didn't hold one for you. As a subscriber, you'll 
automatically receive the Micro C catalog of public domain (and 
shareware) software, and you'll get any special mailings, such 
as SOG (technical forum) info. 

Meanwhile, we receIve all of the $3 you pay for each sub­
scription copy (we get only half of the $3.95 you pay on the 
stand), and it's cheaper for us to ship a copy to your home than 
to send it to your store. 

So, just pop your name, address, and a check for $18 into the 
postpaid return envelope bound into this issue, and we'll take 
care of the rest. (We'll really appreciate you, too.) . 

The QL Responds 
It didn't take QL fanatics long to respond to my editorial in 

issue #36. They hit the phones almost as quickly as the QL 
detractors. 

The QL's rally squad started off with: 
"You were way off base, the QL wasn't built by Timex, it was 

Sinclair all the way. You did a hatchet job on a wonderful sys­
tem!" 

The QL's detractors started off with: 
"You were awfully wishy-washy when you described the 

QL's shortcomings. Looks like you're protecting someone." 
The QL is running about 50-50, for and against. But it's doing 

much better than I am. 
Obviously, if you get one of the little 68008-based systems, 

you're either going to become a QL crusader or a QL basher 
(FORTHers take note). 

I got some information about the QL last fall ('86), and at the 
time it reminded me of the Commodore 128 or the Japanese 
MSX systems. Basically the QL looked like a fast TRS-80 with a 
fancy cassette drive. It was the $5 cassettes, the 8-bit data bus, 
the RF generator (you use a TV for a monitor), the calculator­
type power supply, and the cheap keyboard that turned me off 
to the system. 

(continued next page) 
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(continued from page 89) 

If you added all the little extras it needed to make it work­
able - parallel port, RAM card, real-time clock, floppy controller 
and drive, decent monitor, power supply, and so on - you'd 
have spent the better part of $1,000. 

However ... 
The fanatics make some good points. The U.S. version of 

QDOS is supposed to be clean. The system is cheap (how cheap 
depends on where you buy it). There's about 10 meg of public 
domain software, plus a growing number of commercial pack­
ages. 

'The QL's BASIC is similar to QuickBASIC (exc~pt QL BASIC 
still requires line numbers). The 68008 is compatible with the 
68000 (68010, 68020 ... ). And, the operating system appears to be 
quite powerful (I'm supposed to be receiving more information 
shortly). It's certainly much better than TRS-DOS, or MSX. 
(Some insist it's better than MS-DOS or CP 1M.) 

Because of the operating system, developers are stuffing QL 
boards into real cabinets and adding RAM expansion, a 68000 
(or 68020) co-processor, a hard drive, floppies, a real power 
supply, an IBM-compatible keyboard, and additional ports. Ob­
viously it's not a lightweight piece of code. 

I'd like to find out what the rest of you think about the QL. If 
you have looked at the QL enough to have an opinion, just drop 
me a letter or postcard with: 

Do you have one? (It's not necessary to own one to par­
ticipate.) Are you pro or anti? (Or leaning?) What do you like 
about it? What don't you like about it? Have you had trouble 
with it? How? What are you using it for? How many hours per 
week are you using it? What add-ons do you have? 

Send it to: 

QLSurvey 
Micro Cornucopia 
P.O. Box 223 
Bend, OR 97709 

I'll compile all the information and report back. If there's a 
lot of response (positive or negative), we'll take a closer look at 
this incongruous little system. 

Where's August? 
Before you look at this issue's cover and decide that we're 

not having August in Bend, please remember that all year long 
we anticipate August. It's a grand month. 

This is really the August-September issue of Micro C. It was 
edited in May, produced in June, printed in July, and mailed the 
first of August, just like every other August-September issue. 
However, it takes two to four weeks for the newsstands to get 
their copies and put them out, so about a month ago I decided 
to start moving the deadlines up a week per issue until we'd 
gained four weeks. 

That idea wasn't popular with: the writers, columnists, staff, 
advertisers, the Infinite Improbability Drive (lID), or Sandy. 
They got their heads together and the lID suggested we change 
the date rather than fighting a losing battle. 

Now everyone's happy. You and I know this is the August­
September issue, everyone else thinks it's the September-Oc­
tober issue. (What will the lID think of next?) 

Culture Comer 
As you noticed last issue, the Culture Corner is a forum 
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where serious scientific principles are discussed in an unheated 
environment. In this issue's column, noted Physicist (musical 
soda jerk) and beer connoisseur ,Leeward P. Sailors gives us his 
observations and counter conclusions on the maintenance of 
parity. (Note: after hearing from Sailors, the Micro C staff 
coughed up a pair of men's black socks and sent them to him 
post haste. They should have arrived quickly because they were 
definitely ready for washing.) 

If you, too, have been closely observing the parity of socks 
(or pantyhose) or the macroparticulate movements of dogs, 
plates, or other members of your family, you may want to make 
careful notes. (In the interests of science, if not family peace.) 

Board Reviews 
Every once in a while I get information that's too valuable to 

keep to myself, even though I can't credit someone with it (at 
least not in print). 

A large U.S. software firm just finished testing a group of 8 
and 10 MHz AT clones. Over the past few months it collected 
documentation on about 90 different systems. From the infor­
mation about BIOS type, speed, and so on, it chose a dozen top 
systems to test on-site. 

The tests were for hardware compatibility (video cards, I/O 
cards, hard drive cards, Bernouli drives, standard AT 
keyboards ... ) at full speed operation. (For instance, one board 
might run fine at 10 MHz with a Herc card and hard drive but 
only run dependably at 6 MHz after an EGA card was added.) 

The Following Passed: 
• The Zen tel 10 meg AT card came out #1 (the only one that 

passed every test, including running Autocad with a PGA 
card at 10 MHz). 

• The Everex 1800 10 meg board, the cheapest of the win­
ners. It has an Award BIOS. 

• The Samsung system, had a switch for 6 or 8 MHz and 0 
or 1 waitstates. 
The Multi-tech system, another complete computer. It has 
an Award BIOS. 

• The WiseTech system. It has a Phoenix BIOS. 
• Compaq. 
The company prefers boards with either the Award BIOS or 

the Phoenix BIOS, although it also has systems with Compaq 
and TI BIOSs. 

PC Tech's X32 
A couple of issues ago, I mentioned that PC Tech was work­

ing on an 80386 board. I also mentioned that when the system 
showed up, I'd have to change my definition of instantaneous. 

I said those things to keep Dean and Earl (at PC Tech) from 
getting complacent. The way I figure it, technology wouldn't go 
anywhere 'if us editorial types didn't properly challenge them 
laggardly engineering types. You'd be surprised how quickly a 
little anticipatory journalism can cure a case of oversat duffs. 
(And you thought vaporware was the manufacturer's fault.) 

Anyway, Dean and Earl got busy and put together: 
• A 16 MHz 80386 (it'll run faster when Intel gets its parts 

unglued). 
• Six PC/XT I AT slots, two with 32-bit extension cords. 
• 80387, 80C287, or 80287 arithmetic option. 
• 768K of static, no wait-state RAM. 
• Battery-backed-up real time clock. 
• Memory expansion to 32 meg (yep, a whole potato field 

of chips). 
• Eight-channel DMA. 



• Fifteen-so.urce interrupt controller. 
• All on a board that mounts into an XT or AT enclosure 

(for motherboard upgrades). 
• Plus, it is made in the U.s. (we've got to keep these guys 

here). . 
I'd say my new definition of instantaneous will be over 20 

times faster than a standard XT and about 5 times faster than a 
standard AT. 

There's no question I've created a winner . 

. PCTech 
904 N 6th St. 
Lake City, Minnesota 55041 
(612) 345-4555 

Speaking Of Hardware 
John Jones is starting his $6 scanner this issue. He says it's 

not a toy but a real, honest-to-gosh, output to PC Paintbrush­
type machine. All you have to have is a printer which can hand­
le Epson or IBM graphics (or you write your own printer 
driver). The printer writes blanks while stepping the head 
across the document. . 

Meanwhile, Bruce Eckel's Real World series has generated a 
very avid following. Who knows, maybe hardware isn't dead 
after all. 

And that's all from greater Bend. 

tT~pson 
Editor & Publisher 

SCIENTIFIC SOFTWARE 

SCI-GRAF 
$99.95 

SCI-GRAF 
MODULES 
$250.00 

FONTEDIT 
$S9.95 

SCI-CALC 
$79.95 

NanoLISP 
$99.99 

Create huge hi-res plots with log or linear scaling. 
Screen and printer output. Automatic legends and la­
bels. Flexible ASCII input. Works with CGA, EGA, 
Hercules, and mono cards. (Plotter version /orthcoming.0 

Create custom hi-res graphs Crom within your own pro­
grams by linking to our object code. Supports all SCI­
GRAF Ceatures, plus more! MicrosoCt C, Turbo C, and 
Aztec C versions. No royalties. 

Create custom Greek, math, or other symbols Cor use 
with SCI-GRAF or SCI-GRAF MODULES. Requires 
IDM compatibility and CGA. 

Pop-up scientific expression evaluator, more powerful 
than other pop-up calculators. Complete. expression 
editing facility. Full range of functions: scientific, sta­
tistical, logic. Requires mM compatibility. 

New Common. LISP interpreter, a subset that strictly 
adheres to the standard. Includes structures, bit arrays, 
most Common LISP Cunctions, plws graphics and DOS 
extensions. Sample AI application programs. 

Free shipping. on prepaid orders. No credit cards. 

M SC 
Microcomputer 

Systems 
Consultants 

P.O. Box 747, Santa Barbara, CA 93102 
805-963-3412 

Aztec C86 4.1 
New PC/MS-OOS 
CP/M·86 • ROM 

Superior performance, a powerful 
new array of features and utilities, 
and pricing that is unmatched make 
the new Aztec C86 the first choice 
of serious software developers. 

Aztec C86·p ................... $199 
• optimized C with near, far, hu~e, 
small, and large memory - Inhne 
assembler - In line 8087/80287 -
ANSI support - Fast Float (32 bit) -
optimization options • Manx Aztec 

8086/80x86 macro assembler 
'Aztec overlay linker (large/small 
model) • source level debugger • 
object librarian • 3.x file sharing & 
locking • comprehensive libraries of 
UNIX, DOS, Screen, Graphics, and 
special run time routines. 

Aztec C86·d ................... $299 
• includes all of Aztec C86-p • Unix 
utilities make, diff,grep • vi editor • 
6+ memory models • Profiler. 

Aztec C86·c ................... $499 
• includes all of Aztec C86-d • 
Source for library routines • ROM 
Support • CP/M-86 support • One 
year of updates. 

Third Party Software 
A large array of support software 

is available for Aztec C86. Essential 
Graphics • C Essentials • C Utility 
Ubrary • Greenleaf Com. • Greenleaf 
General • Halo • Panel • PC-lint • 
PforCe • Pre-C • Windows for C • 
Windows for Data * C terp • 
db Vista • Phact • Plink86Plus • C­
tree. 

Aztec ROM Systems 
6502165C02 • 80801Z80 

S086/80x86 • 680xO 

An IBM or Macintosh is not only a less 
expensive way to develop ROM code, it's 
better. Targets include the 
6502l65C02, 80801Z80, 8086/80x86, 
and 68OxO. 

Aztec C has an excellent reputation for 
producing compact high performance 
code. Our systems for under $1,000 
outperform systems priced at over 
$10,000. 

Initial Host Plus Targel .. $ 750 
Additional Targets ........... $ 500 
ROM Support Package .... $ 500 

Vax, Sun, PDp·11 ROM' 
HOSTS 

Call for information on Vax, PDP-11, 
Sun and other host environments. 

Cross Development 
Most Aztec C systems are available as 

cross development systems. Hosts 
include: PC/MS-DOS, Macintosh, CP/M, 
Vax, PDP-11, Sun, and others. Call for 
information and pricing. 

CP/M· 8080JZ80 ROM 
C compiler, 80801Z80 assembler, 

linker, librarian, UNIX libraries, and 
specialized utilities. 

Aztec C lI·c CP/M & ROM .... $349 
Aztec C lI·d CP/M ................. $199 

.,,'\ 

How To Become A User 
To become an Aztec C user call 800-

. 221-0440. From NJ or international 
C' Prime locations call 201-542-2121. Telex: 

PC/M5-00S. Macintosh 4995812 or FAX: 201-542-8386. 
Apple II. TRS.aO. CP/M C.O.D., VISA, Master Card, American' 

Express, wire (domestic and 
These C development systems are international), and terms are available. 

unbeatable for the price. They are One and two day delivery available for all 
earlier versions of Aztec C that domestic and most international 
originally sold for as much as $500. destinations. 
Each system includes C compiler, Azt S t be ht d' tl f 
assembler, linker, librarian, UNIX ec ys ems ug Irec y rom Manx have a 30 day satisfaction 
routines, and more.. Special t M t t d bI 
discounts are available for use as ~uaran ee. os sys ems are u~ra a e 

'rJ.j paying the difference in pnce plus 
course material. $10. Site licenses, OEM, educational, 
C' Prime ............................. $75 and multi . discounts are available. 

~-------------------------

Manx Software Systems 
One Industrial Way 
Eatontown, NJ 07724 
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"Appearing Intelligent": 
From Eliza To Lucid Lucy 

No one ever tells me anything. First, Gary gets 
married. Then he starts working on Lucy. Now he 

By Gary Entsminger wants the rest of us to make her smart. 
1912 Haussler Dr. 
Davis, CA 95616 

/ 

W
ith. all the chatter about intelligent 
computers (and programs) these 
days, it's no wonder I'm confused 
(and not feeling very intelligent). 

I'm only human. Which is what a lot of 
people mistook the Eliza program for after 
Joseph Weizenbaum (of MIT) created it in 1964. 

Eliza, named for Eliza Doolittle of 
"Pygmalian" (or "My Fair Lady"), ,was 
designed to act like a non-directive psychiatrist 
and to demonstrate Weizenbaum's belief that a 
computer could appear intelligent, without 
being intelligent at all. 

But then, so do a lot of humans. 

Eliza 
The original Eliza and most of her imitators 

look intelligent by keying on the user's input 
and responding in some prearranged manner. A 
typical dialogue with Eliza might go-

"How are you?" 
"Fine." 
"You're fine?" 
"Yes, but my girlfriend isn't." 
"Your girlfriend isn't?" 
"No, she isn't." 
"Tell me more." 

with Eliza recycling the user's input to generate 
her own response. The key to her "intelligence" 
lay in Weizenbaum's (a programmer) intuition 
for anticipating a user's conversation (input). 
(Notice that we can suggest Eliza's humanness, 
or intelligence, right from the bat, by using a' 

J personal pronoun, "her"') 
I'm not particularly interested in psychiatry 

(or pseudo-intelligent dialogues with com­
puters), but I am intrigued by Eliza's simplicity 
and the obvious advantages of having a 
program respond "intelligently" to input. 
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For example, suppose we want to let a user 
enter several different words to accomplish a 
task. In other words, we want to translate an 
inpllt string (the user's command) into an ac­
tion, which could be anything from a simple 
response -

(1) User enters, "Hello, there." 
(2) Program responds, "Hello, yourself." 

to the execution of some instructions or to a 
dialogue and some instructions -

(1) User enters, "Get me a file." 
(2) Program executes "dir" (to show choices), 
and then responds, "Select a file, please." 
(3) User enters, "test. t~t". 
(4) Program loads the file into memory. 

We can easily write a program to accomplish 
this task in PROLOG, and make it "intelligent" 
by allowing it to be modified (at least to a cer­
tain extent) at runtime. 

Expert System 
To do it, we need to separate knowledge and 

inference engine, or create an "expert" (or 
"knowledge") system. 

The inference engine will -
• Read the keyboard buffer (get user input), 
• Compare the string it sees there with the 

input strings in its knowledge base, and 
• If the input matches something in the 

knowledge base, find an appropriate 
response and output it. 

Let's anticipate a large knowledge base by 
setting up an indexing system. And let's allow 
responses to "don't care" input, by using 
wildcards C). A typical record of input informa­
tion might look like this-

input([ "hello"], 1) 

and a typical record of a response (output) 
might look like this-

output(1, "hello, yourself") 



Figure 1 - Lucid Lucy 

DOMAINS 
integerlist = integer* 
stringlist = string* 

DATABASE 
input(stringlist, integer) 
output(integer,string) 

PREDICATES 
start 
main 
chec~table(stringlist,stringlist) 
compare(string,string) 
process(string) 
striDB-to~ist(string, stringlist) 

CLAUSES 

start:-

start:-

main:-

main. 

main. 

start. 

readln(Sent) , 
striDB-to~ist(Sent,S2), 
input(L,ActNo), 
chec~table(S2,L), 

output(ActNo, Action) , 
process(Action), 
I,f'ail. 

chec~table([HITl,[H2IT21):­
compare(H,H2), 
che~table(T,T2). 

chec~table([l,[l). 

compare(H,H2):-
H = H2. 

compare(H,H2):­
H2 = "_". 

'* Set up continuation *' 
'* By using 2 predicates, *' '* start and main, &. f'ail *' '* we can clear the stack, *' 
'* and conserve memory. *' 

'* Read input string. *' 
'* Convert striDg to list. -, '* Get an input record. -, ,e Cdmpare input list e, '* with input record. *' '* If match, get output. *' '* Act. *' '* Continue by f'orcing '* backtracking with tail. -, 

'* Recursively compare heads~ *' 

'* Do the actual comparison *' '* here. *' 
'* It the record allows *' '* wildcards, succeed. *' 

process("greeting"):- '* Execute an instruction. *' 
writeC"Hello there."), '* Expand Lucy by adding *' 
nl. ,- predicates here. -, 

processC"greeting2·):-
write("Hello, how are you?"), 
ol. 

processC"exit"):-
write("Goodbye."), 
exit. 

process(-> • 

strinK-to-listCS, [HIT]):­
fronttoken(S,H,Sl),I, 
strinK-t o-listCS1,T). 

striD&-to-list(_, []). 

GOAL 

'* Convert an input string *' '* to a string list. *' 

consult("input.dba"), '* Load knowledge bases *' 
consultC"output.dba"), 
start. '* and begin. *' 

Figure 2 - Contents of input.dba and output.dba (and comments). 

input(["hello"l,l) 
inputC ["hello","_"l ,2) 
input(["quit"1,3) 
input(["_","quit"1,3) 
input(["_", "quit"] ,3) 

output(l,"greeting") 
output(2,"greeting2") 
output(3,"exit") 

'* If' input is "hello", *' '* match with output 1. -, 
,- It input is -hello + *' '* anything else, do 2. -, '* If input is quit, quit + *' 
,- anything, or anything + -, 
,- quit, do 3. *' 

A don't-care record looks like this-

input([ "hello","_"],l) 

If we want a response to be the execution 
of a procedure, we write a record-

outpu t(2," greeting") 

where "greeting" is a procedure 
("predicate" in PROLOG)-

process("greeting"):­
write("hello there."). 

Figure 1 is the complete inference en­
gine (Lucid Lucy). Figure 2 is a little 
knowledge base (Lucy's intelligence). 

Intelligence Testing 
To extend Lucy's vocabulary, just add 

facts to her knowledge base. To extend 
her ability to execute, add predicates to 
her inference engine (and matching facts 
to her knowledge base). 

To see how intuitive you are, try 
making Lucy more lucid, and enter your 
version in the Micro C Logical Contest 
before the November 1, 1987, deadline. 
There's still time to appear intelligent. 

• •• 

COMPLETE SOURCE, OF COURSEI 

DOS-PACK: A disk full of useful MS­
DOS programs, including a fancy C 
listing utility, disk sector editor and many 
others I ($19) 

TELED Plus: Inter-system commu­
nications program, with Hayes I Zoom 
modem support, text capture wi editing, 
MODEM protocol wildcard file transfers. 
Also available for MS·DOS, CP/M and 
ISIS·II. ($89) 

VIEW: The ultimate disk utility for CP/M 
systems I Recovers erased files, even if 
your directory is crashed. Displays or 
modifies every sector. ($59) 

ACCELER 8/16: Best of the CP/M 
emulators for MS·DOS. Enables PC's 
to run most CP/M programs, even Z-80 
codel Also includes the Media Master 
disk conversion program. (no source 
code, V-20 chip included) ($89) 

Request a catalog of our productsl 

I 
C:P'MTMt\qMI_h 

~ ~~~:I~~ """ - ""-.~ 
- Weslern Wares 

303·327-4198 
BOl C • Norwood. CO 11423 
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LETTERS 

(continued from page 4) 

Then Dave went home to Canada, George 
went home to Australia, and Definicon 
knocked out some sample boards using 
Dave's two-layer artwork. (They'd licensed 
Definicon to produce boards for commercial 
use.) Dan was supposed to get the same 
artwork so he could start having boards built 
for the kits. 

Six months later Dan still hadn't received 
the artwork, Definicon had found that most 
of the two-layer boards didn't work, and 
anxious folks were getting restless. As time 
dragged on, midterms and finals came and 
went, Dan became les's and less reachable. 

Finally, this' Spring, Dan called me. He 
wasexcited. Da,!e Rand had arranged to have 
Cybertools produce his new four-layer ver­
sion and kits would be available in a couple of 
weeks. I called Cybertools and they told me 
yes, indeed, it was all true. 

Two weeks later I heard that Cybertools 
had folded. I called Efron: 

"You're kidding!" he responded. "I just 
talked to Chen. He didn't say they were 
bankrupt. I'll get back to you." 

That was the last I heard from Dan. 
Now Definicon is handling both the com­

mercial 'sales and the kits. They loaned me 
one of their new boards. It didn't work on a 
Challenger 80186 clone, but it worked fine on 
PC-Tech's 80186:..based X-16. Installation is 
fairly straightforward but you should have 
15 meg of free space on your hard disk just to 
install and run' UNIX. I'd recommend you 
use a 30 meg drive, minimum. 

REC and Convert 
We are certainly pleased by your 

coverage of Convert. (See Micro C issue 
#33.) One of the impediments to the dis­
semination of REC and Convert is the 
dearth of simple, expository material. 
Even our students frequently voice this. 

There are a number of reasons why 
we haven't worked up more introduc­
tory material, although the fundamental 
one may well be good old laziness. 
English is difficult for the students while 
writing in Spanish is difficult for me. 

Be that as it may, it hasn't been easy to 
find an attractive application for REC 
and Convert. One of our more successful 
applications has dealt with symbol 
manipulation in quantum mechanics, but 
it is far too esoteric for general consump­
tion. We killed off another promising ap­
plication (transforming Intel 8080 source 
code into 8086 code) by rewriting the 
program in machine language so as to 

gain an important increase in efficiency. 
I'll continue to keep you informed of 

our projects here, and thanks again for a 
nice article. Let's hope it will serve to stir 
up a little interest in these languages. 

Harold V. McIntosh 
Universidad Autonoma de Puebla 
Apartado Postal 461 
(72000) Puebla, Puebla, MEXICO 

Help! 
They're gone! Two years ago I pur­

chased a Columbia Data Products port­
able computer. It came with 256K, two 
drives, and lots of software. I was as­
sured by the sales person that I could in­
crease the memory by simply adding 
chips. 

Now I'm ready and the computer 
store is gone. In fact, Columbia is gone 
too! I'd like to hear from any individuals 
or businesses that have information on 
theCDP. 

Steve Taylor 
2700 Cantu Ln. NW 
Bremerton, W A 98312 

COMING UP IN 

MICRO 

CORNUCOPIA 

"An Overview of Parallel 
Processing" 

"Knowledge Engineering: 
Next Generation Software 
Techniques" 

"Sensing The Real World 
With A PC" 

"Designing MIDI Software" 

"Narrowing The Gap Between 
PCs& Workstations" 

"Programming With Microsoft 
Windows" 

"Secrets Of Desktop 
Publishing" 

"New trends In Europe: The 
Transputer" 

and much much more! 
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VIDEO CARDS 
Color /Graphics ................. 55.00 
Color /Graphics/Parallel .. . . .. 65.00 
EGA Graphics. '" '" .... " " .... 195.00 
Mono/Graphics.. ............... 59.00 
Mono/Graphics/Parallel ..... , 69.00 
Mono, Hercules Compatible, CGA, 

Color Emulation 
on Mono ....................... 195.00 

EXPANSION CARDS 
Clock Card. . . . . . . . . . . . . . . . . . . . . .. 25.00 
Floppy Disk Controller 

-2 drives ..................... 25.00 
Game Port.. . . . . . . . . . . . . . . . . . . . . . . 19.00 
Multi,Function, 1 ser/par /clk/game/ 

2 floppy ........................ 79.00 
Parallel (printer) ................ 19.00 
Serial Port (RS232) 1 port + 

1 optional ..................... 29.00 
640K RAM (0K installed) .... 35.00 
XT/AT RS232 

(4 port/2 installed) ......... 59.00 

CASES 
POWER SUPPLY 

150 Watt Power Supply 
(XT) ............................ 59.00 

200 Watt Power Supply 
(AT) ............................. 99.00 

XT Slide Case ................... 32.00 
XT with Lock & LED ....... '" 49.00 
AT with Lock & LED ......... 65.00 

MONITORS 
EGA/CGA (Auto Switch) ... 495.00 
CGA Color ...................... 339.00 
Samsung Amber 12" TTL .... 89.00 
Samsung Green 12" TTL ..... 89.00 

MOTHERBOARDS 
XT/Turbo 4.77/10mhz ....... 119.00 
AT 6/10 mhz (5 layer) ....... .425.00 
XT/Turbo 4.77/8 mhz 

(2 layer) ........................ 109.00 
XT/Turbo 4.77/8 mhz 

( 4 layer) ........................ 119.00 
For XT / AT: (120ns chips) 

640K memory.... .... .... .... 75.00 
For AT: 1MB memory ......... 125.00 

KEYBOARDS 
5339 Professional XT,AT 

w/12 function key .......... 79.00 
5060 Keyboard AT Style ..... 55.00 

FLOPPY DISK DRIVES 
Fujitsu 360K ......... '" . . .. .. ... 97.00 
Toshiba 360K .................... 99.00 
Toshiba 1.2 MB ................. 145.00 
3~H Drive Kit ................... 145.00 

HARD DRIVES 
& CONTROLLERS 

AT 40 MB Seagate #251 ...... 599.00 
AT Hard Drive & 

floppy controller (WD) '" .199.00 
20 MB Miniscribe HD 

with controller ............... 349.00 
30 MB Miniscribe HD 

with controller ............... 399.00 
AT 30 MB Seagate 

HD #4038 ................ " ... 625.00 

SPECIAL KITS 
All kits include: 640K RAM, 
serial, parallel and game ports, 
clock/calendar, AT,style key, 
board, cabinet, power supply, 
mono graphics card and amber 
or green monitor. Keyboard 
switchable turbo. 
XT Systems with 2~360K 
Floppy Drives: 
8 mhz with standard 

slide cabinet ... '" ..... 695.00 
10mhz with lock, LED, Reset 

& Turboswitch ....... 749.00 

XT Systems w 120 MB 
Miniscribe Hard Drive & 1 
360K Floppy Drive 
8 mhz with standard 

slide cabinet ......... 995.00* 
10mhz with lock, LED, Reset 

& Turboswitch ... 1049.00* 
*(For 30MB Miniscribe 

add $50.00) 
AT System with 1 1.2 MB 
Floppy Drive, 
1 360K Floppy drive and 

Seagate St 4038 Hard Drive, 
6/10mhz ................ 1895.00 
**Suggested additions -
MS DOS 3.2 ........... " 85.00 

with GW Basic 
5339 Keyboard Sub.. 24.00 

Assembly and testing is 
available. 

XT Systems .............. 60.00 
AT Systems .............. 80.00 

ACCESSORIES 
1200 Baud Modem - Internal 

(Leading Edge Model L) 
Hayes compatible .......... 99.00 

1200 Baud Modem - External 
Hayes compatible ............ 119.00 

MS,DOS 3.2 with 
GW Basic ...................... 85.00 

Joystick (IBM Style) ........... 25.00 
V20,8mhz ........................ 14.00 
Memory Chips ........ (call for prices) 
Borland Turbo C ................ 89.00 

Prices are subject to change without notice. 
Shipping CHARGES will be added. 

- Pictured keyboard is 5339-

BUILDING YOUR 
OWN CLONE 

****FREE BOOKLET**** 
Contains a piece by piece explanation 
of how various IBM PC compatible 
cards interface. Includes check list for 
custom system design. Call or write to 
order. 

*90 .. day warrantyl30 .. day money .. 
back (Subject to restock fee). 

Free instructions 
with each system. 

MicroSphere, Inc. 
P.O. Box 1221 
Bend, Oregon 97709 
(503) 388 .. 1194 

['11_1 I SA I Hours: Monday·Friday I' . . VI 8:30.5:30 Pacific Time 



Borland' § Thrbo Prolog, the natural 
introduction to Artificial Intelligence 

Nothing says Artificial 
Intelligence has to 
be complicated, aca­

demic or obscure. Turbo 
Prolog® proves that. It's 
intelligent about Intelli­
gence and teaches you 
carefully and concisely . 
so that you soon feel right 
at home. 

Which is not to say that Artificial 
Intelligence is an easy concept to 
grasp, but there's no easier way to 
grasp it than with Turbo Prolog's 
point -by-point, easy-to-follow 
Tutorial. 

Thrbo Prolog is for both 
beginners and professional 
programmers 

Because of Turbo Prolog's natural 
. logic, both beginners and accom­
plished programmers can quickly 
build powerful applications-like 
expert systems, natural language 
interfaces, customized knowledge 
bases and smart infonnation­
management systems. Turbo Prolog 
is a 5th-generation language that 
almost instantly puts you and your 
programs into a fascinating new 
dimension. Whatever level you work 
at, you'll find Turbo Prolog both 
challenging and exhilarating. 

Thrbo Prolog is to Prolog what 
Thrbo Pascal is to Pascal 

Borland's Turbo Pascal~ and 
Thrbo C~ are already famous, and 
our Turbo Prolog is now just as 
famous. 

Turbo Pascal is so fast and power­
ful that it's become a worldwide 
standard in universities, research 
centers, schools, and with pro­
grammers and hobbyists. Turbo 
Prolog, the natural language of Arti­
ficial Intelligence, is having the 
same dramatic impact. 

All Borland products are trademarks or registered trademarks of Bor­
land International, Inc. or Borland/Analytica, Inc. Other brand and pro­
duct names and trademarks or registered trademarks of their respec­
tive holders. Copyright 1987 Borland Intemational 
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~ 
Borland's new Turbo Prolog 
Toolbox adds 80 powerful tools 

Turbo Prolog Toolbox" includes 
80 new tools and 8000 lines of 
source code that can easily be 
incorporat~d into lOU!.' own pro­
grams. We've iilc1uded 40 sample 
programs that show you how to put 
these Artificial Intelligence tools 
to work. 

Already one of the most powerful 
computer programming languages 
ever conceived, Turbo Prolog is 
now even more powerful with the 
new Toolbox addition. 

The Critics' Choice 
66 I really wouldn't Want to choose the 
most important MS-DOS product devel­
oped last year, but if I had to, I think it 
would be Borland's Prolog, which gives 
users a whole new way to think about 
how to use their computers. 

Jerry Pournel/e, ~ User's View,' 
InfoWorld 

Turbo Prolog offers the fustest and most 
approachable implementation of Prolog. 

Darryl Rubin, AI Expert !J!J 

lm@~(1£L'~@) 
INTERNATIONAL 

4585 SCOTTS VALLEY DRIVE 
SCOTTS VALLEY, CA 95066 
(408) 438-8400 TELEX' 172373 

Thrbo Prolog Features: 
~ A complete development 

environment 
~ A fast incremental compiler 
~ A full-screen interactive 

editor 
~ Graphic and text window 

support 
~ Tools to build your own 

expert systems 
~ Full DOS access and support 
~ A free Tutorial 
~ The free GeoBase" natural 

query language database 
~ An easy-to-understand 200-

page manual 
All this and more for only $99.95! 

The new Thrbo Prolog 
Toolbox includes: 

~ 80 tools 
~ 8000 lines of source code 

that can easily be 
incorporated into your own 
programs 

~ 40 sample programs 
~ Business graphics 
~ File transfers from Reflex,e 

dBASE III,e 1-2-3e and 
Symphony 

~ Sophisticated user-interface 
design 

~ Screen layout and 
__ v handling-including virtual 

screens 
~ Complete cdtnmunicationsl; 

package including XMODEMfi, 
protocol "; 

~ Parser generation 
~ Opportunity to design AI 

applications quickly 
~ 5th-generation language and 

supercomputer power to 
your IBM~PC and 
compatibles 

Only $99.95! 


