
































































































































" When Baba Ram Dass said "Be here now, remember," designers of hard disk utilities should have paid heed. A 
powerful manager /ike 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 aI/ 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 never be 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 forward/backward 

• 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 

Enhances These Functions 
• Format disks (faster than DOS) 
• Make and erase subdirectories 
• Copy, rename, and erase files 
• Copy files to printer or COM ports 

• Display disk free· space and other �k�'�!�l�i�l�!�l�!�i�!�!�:�i�:�?�l�i�i�H�i�l�l�:�:�:�;�:�I�~�~�:�;�E�l�~� 
media information Hi 

.Check and set the time and date �l�.�~�~�!�I�_�:�~�~�~�~�i�l�~�\�l�t�~�~�~�!�'�~�~�~�I�~�~�l�;�1� Benefits 

• Saves Time-No waiting to exit or �k�:�B�~�l�D�Q�:�J�(�a�%�f�t�~�~�:�U�.�_�~�~�m�:�>�:�:�:�:�:�.�:�:�:�:�:�.�:�:�:�)�_�:�:�:�:�_�:�:�:�:�:�.�: �:�:�:�:�:�:�:�:�'�.�'�:�.�:�:�:�'�.�:�:�:�i�:�.�:�~�:�:�:�:�"�:� ... :.:::q reload programs. Instant access to 1< 
DOS functions whatever your �1�:�'�:�~�~�S�:�C�:�~�~�m�L�1�i�:�:�~�J�:�~�\�?�~�m�r�l�r�i�'�~�;�r�i�W�l�r�;�t�n�~�A�·�g�.�f�m�:�.�)�:�]� 
current task. Easily saves 10 or �1�}�V�.�:�i�.�I�D�~�l�t�B�&�k�,�v�g�h�i�~�'�i�k�~�~�~�R�~�A�l�~�f�i�6�1�t�~�.�]�o�f�i�h�"�:�:�:�!�:�1� 
more minutes a day. 12 

• Comprehensive-Broad range of ,«,., .............. ,., •. , 

commands, including many not �E�:�n�,�G�.�x�r�d�~�f�:�G�/�~�:�2�;�A�,�g�~�2�(�l�r�!�A�Q�1�x�;�J�1�W� 

supplied by DOS. Satisfies the �I�I�~�i�l�~�;�~�i�~�\�i�'�i�~�l�i�~�i�i�l�~�~�~�~�I�~�J� I needs of both new and advanced 
users. 

• Simplifies DOS-No need to lliilllllli;I;1I remember exact DOS commands. 
Intuitive interface and "point and .--___________ --, 
shoot" design saves keystrokes and 
prevents mistakes. Group file 
''tagging'' avoids the drudgery of 
repetitive commands. 

• Security-Capability to hide/un
hide subdirectories, password 
"lock" a computer, and check forun
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/ A T/1 000/0 Compatibles 
• Order Today--Only $49.95 

WindowDOS Associates • Box 300488-C • Arlington, Tx 76010 • 817-467-4103 

Reader Service Number 14 
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again (ZZAAAAPPP! OUCH!), is this 
where we want to put in our recogni
tion of keystrokes meant to be interna
tional characters? Well, if you wanted to 
spend the time to write an interrupt 
handler all the way from scratch, con
structing all the tables and everything, 
you could. It may be the best choice 
even. My final solution for inputting 
Turkish characters was to modify INT 9 
(actually, I completely replaced INT 9). 

I would love to show you this ver
sion of my program. Unfortunately, the 
sample code would be too long to put 
in the magazine, it wouldn't show any
thing that hasn't been demonstrated by 
the program in Figure 2, and besides I 
would be violating copyright laws if I 
showed it to you (or used it on any 
machine other than an X16). I admit, I 
used precooked code and just hacked it 
up a bit (thanks, Earl). 

Really, though, the only reason I 
finally settled on INT 9 was that I 
thought that some incompatibility 
problems I was having with certain ap
plication software were caused by the 
application bypassing INT 16h. It 
turned out later that the problem was 
entirely different, but by that time I had 
already finished the new version of the 
program. The original, written to 
modify INT 16h, was much shorter and 
easier to understand. And I wrote it all 
by myself! 

Tune in for the next episode when 
I'll give all the gory details of INT 16h, 
as well as some ideas on how to write 
programs to take the place of Superkey. 
Until then, please, please, PLEASE try 
to sleep more regular hours than I do. 
And remember to adjust the air intake 
of your kerosene heater. And don't 
wear wet sneakers on an empty 
stomach; you'll get a head cold and die 
of nose fungus. 

• • • 



C CODE FOR THE PC 
source code, of course 

C Source Code 

Bluestreak Plus Communications (two ports, programmer's interface, terminal emulation) $400 
CQL Query System (SQL retrievals plus windows) ................. $325 
Greenleaf Data Windows (windows, menus, data entry, interactive form design) . . . . . $315 
Barcode Generator (specify Code 39 (alphanumeric), Interleaved 2 of 5 (numeric), or UP C) $300 
GraphiC 4.0 (high-resolution, DISSPLA-style scientific plots in color & hardcopy) $275 
Vitamin C (Mac Windows) . . . . . . . . . . . . . . . . . . . . . . . . . $200 
resident C (TSRify C programs) ...................... $165 
Greenleaf Communications Library (interrupt mode, modem control, XON-XOFF) $160 
Greenleaf Functions (296 useful C functions, all DOS services) . . . . . . . . . $160 
Essential C Utility Library (400 useful C functions) . . . . . . . . . . . . . . $160 
Essential Communications Library (C functions for RS-232-based communication systems) $160 
PC /IP (CMU /MIT TCP /IP implementation for PCs) . . . . . . . . . . . $100 
B-Tree Library & ISAM Driver (file system utilities by Softfocus) . . . . . . . $100 
The Pro filer (program execution profile tool) . . . . . . . . . . . . . . . . $100 
Entelekon C Function Library (screen, graphics, keyboard, string, printer, etc.) . $100 
Entelekon Power Windows (menus, overlays, messages, alarms, file handling, etc.) $100 
QCBB C compiler (ASM output, small model, no longs, floats or bit fields, BO+ function library) $90 
CBTree (B+tree ISAM driver, multiple variable-length keys) . . . . . . . $BO 
ME (programmer's editor with C-like macro language by Magma Software) $75 
Wendin PCNX Operating System Shell $75 
Wendin PCVMS Operating System Shell. . . . . . . . . $75 
Wendin Operating System Construction Kit . . . . . . . $75 
EZ_ASM (assembly language macros bridging C and MASM) $60 
Multi-User BBS (chat, mail, menus, sysop displays; uses Galacticomm modem card) $50 
Heap Expander (dynamic memory manager for expanded memory) . . . . . . . $50 
Make (macros, all languages, built-in rules) ................ $50 
Vector-to-Raster Conversion (stroke letters & Tektronix 4010 codes to bitmaps) $50 
Coder's Prolog (inference engine for use with C programs) . . . . . . . . . . $45 
PC /MPX (light-weight process manager; includes preemption and cooroutine packages) $45 
Biggerstaff's System Tools (multi-tasking window manager kit) $40 
TELE Kernel (Ken Berry's multi-tasking kernel) . . . . . . $30 
TELE Windows (Ken Berry's window package) . . . . . . . $30 
Clisp (Lisp interpreter with extensive internals documentation) $30 
Translate Rules to C (YACC-like function generator for rule-based systems) $30 
6-Pack of Editors (six public domain editors for use, study & hacking) . . . $30 
ICON (string and list processing language, Version 6 and update) . . . . . $25 
LEX (lexical analyzer generator) . . . . . . . . . . . . . . . . . . . $25 
Bison & PREP (YACC workalike parser generator & attribute grammar preprocessor) $25 
C Compiler Torture Test (checks a C compiler against K & R) . . $20 
Benchmark Package (C compiler, PC hardware, and Unix system) $20 
PKG (task-to-task protocol package) .... $20 
A6B ( 6BOOO cross-assembler) . . . . . . . . . . . . . $20 
Small-C (C subset compiler for BOBO and BOBB) • • . • • $20 
tiny-c (C subsubset interpreter including the tiny-c shell) $20 
Xlisp 1.5a (Lisp interpreter including tiny-Prolog in Lisp) $20 
List-Pac (C functions for lists, stacks, and queues) $20 
XLT Macro Processor (general purpose text translator) . $20 
C Tools (exception macros, wc, pp, roff, grep, printf, hash, declare, banner, Pascal-to-C) $15 

Data 
DNA Sequences (GenBank 4B.0 of 10,913 sequences with fast similarity search program) . $150 
Protein Sequences (5,415 sequences, 1,302,966 residuals, with similarity search program) $60 
Webster's Second Dictionary (234,932 words) . . . . . . . . . . . . . . . . . . . $60 
U. S. Cities (names & longitude/latitude of 32,000 U.S. cities and 6,000 state boundary points) $35 
The World Digitized (100,000 longitude/latitude of world country boundaries) . . . . . . . $30 
KST Fonts (13,200 characters in 139 mixed fonts: specify 1EX or bitmap format) $30 
USNO Floppy Almanac (high-precision moon, sun, planet & star positions) ... $20 
NBS Hershey Fonts (1,377 stroke characters in 14 fonts) $15 
U. S. Map (15,701 points of state boundaries) $15 

The Aust~'n Code Works 
11100 Leafwood Lane 
Austin1 Texas USA 78750-9409 
Free surface shipping on prepaid orders 

Reader Service Number 4 

Voice: (512) 258-0785 
BBS: (512) 258-8891 

Email: FidoNet 1:982/12 
MasterCard/VISA 
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Locate C Bugs 
before they Bite with 

PC-lint 
PC-lint will analyze your C 
programs (one or many modules) 
and uncover glitches, bugs, quirks, 
and inconsistencies. It will catch 
subtle errors before they catch you. 
By examining multiple modules, 
PC-lint enjoys a perspective your 
compiler does not have . 

.... :: ... ::.:: :.: .. :: ... ! •... :: •.• :iu:nl:tl 

..... ... i·:·:: •• ;:~!:m::·:!·:i:d 

,1! 
•..... ::::::::::::. :.<:/::; 

Stephen D. Cooper, Blue Notes 
San Francisco PC Users Group 

..... : .. :. »:::):.' 
....... :. : .... ::::):: 

.................................................: •.••.•.. 

. ···· .. i\ii;. 
Don Malpass, IEEE Software 

@jornru~a ~®ffiL~~~ 
3207 Hogarth Lane 

Collegeville P A 19426 
(215)584-4261 

PRICE: $139.00 first copy, $100 each 
additional, MC, VISA, COD, PA residents 
add 6% sales tax, Outside USA add $15. 

Runs on MS-DOS, works with any C 
compiler - direct support for 12 major C 
compilers including Microsoft 5.0, Turbo, 
C86+, Lattice, Datalight, Desmet 

PC-lint is a trademark of Gimpel Software. 
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EMERALD MICROWARE - Your CP/M and MS-DOS Connection 
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 computers on 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 

*** NEW *** MatchMaker by MicroSolutions ..... $139.95 
MicroSolutions newest board gives you complete access to Macin
tosh 3%" diskettes on your PC/XT/AT. Just plug your external Mac 
drive into the MatchMaker, and format, read, or write single or double 
sided Mac diskettes. 
MatchMaker w/Mac External Drive ................... $325.00 

UniDOS Z80 CoProcessor Card .................... $169.95 
This 8Mhz. l80H half-card runs your l80 and 8080 code programs at 
LIGHTNING speed on your PC or AT. Functions just like the UniDOS 
program, except NO V20 or emulation mode is required to run your 
programs. Now includes UniForm-PC! 

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 MSDOS 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. 

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, lorba, or almost any l80 CP/M 2.2 system. 

HDS Host Board with Winchester Connection software ... $ 89.00 
HDS Board with software and WD1002-05 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 l80 system) ...... $ 60.00 

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
caI3.0. 

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

PC Tools Deluxe by Central Point Software ............ $ 69.95 
Fantastic! Norton, Mace, Fast Back all in one. 

InfoStar 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 boxes 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 TII/O - 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_1 
I V/S4".1 (MICROWRR~ [EBI 

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. 

Reader Service Number 10 



By David Thompson 

Magazine Advertising, 
A Little Background 

I'm probably the best guy to write this article be
cause I see the selling side of advertising (with 
Micro C) and I see the buying side of advertising 
(we advertise Micro C in magazines, a card deck, 
and direct mail). 

Of course, having a magazine also makes me the 
worst guy to write this article. I'm biased. 

O
K, you have the best new product 
ever. Its impact on the computer 
world will make Intel look like just 
another parts house. You've sent 

copies to all conceivable reviewers (and more 
than a few inconceivable reviewers). Now 
you're ready to advertise. In a magazine. 

Before you pick up the phone and start call
ing the advertising departments of the com
puter magazines you probably should know 
something about the business. 

In The Past 
If you'd placed your call a few years ago the 

conversation would have gone: 
"Generic Micro advertising sales depart

ment. At the tone please leave your name, ad
dress, size of ad, and Visa Card number. Dead
line is April 1. (No fooling.) Don't be late and 
don't forget our blue light special on quarter 
page verticals. Beep!" 

At least that's how the conversation felt. The 
only additional information they'd give you 
was circulation. At that point publications com
peted on the basis of "cost per thousand." (A 
full page in most magazines will cost you be
tween $50 and $100 per thousand readers.) 

Anyway, selling cost per thousand was real
ly selling price. (Not bad if they could adjust 
(double or triple) their circulations simply by 
making up numbers.) 

The only thing that kept publications from 
being completely creative with their circulation 
figures was the once-a-year audit. (No major 
advertising agency would cons~der' dealing 
with an unaudited publication.) Most 100,000+ 

circulation publications are audited and the 
auditors simply provide an independent 
verification of a publication's numbers. 
However, there's still room for creativity. 

Back when computer magazine circulations 
were doubling every year they'd list next year's 
audit numbers on this year's rate card. When 
audit time came around, sure enough, the num
bers matched. 

The only person who was hurt was the ad
vertiser who paid for 50,000 circulation and got 
only 25,000. If orders were good, he wasn't too 
concerned. If they were bad, he figured there 
was something wrong with his product or his 
ad. 

Spring Of '84 
Of course circulations can't go on doubling 

forever and by the Spring of 1984, they stopped 
growing. In fact, many declined. 

By fall it was clear that the audit numbers 
were going to be dismal. For instance, several 
well known computer magazines which had 
advertised 75,000 circulation had declined to 
25,000. That meant if they had the audit they'd 
be forced to refund two-thirds of their ad 
revenue. 

Over the next six months lots of magazines 
folded, right before audit time. Many of the 
ones which didn't fold were "combined" with 
vaguely similar magazines so that one 
magazine reached guaranteed circulation levels. 

That was a trying time for the body counters 
and it started a shift away from simple circula
tion numbers. And magazines quit peddling 
next year's circulation. 

Lately, however I've been hearing a varia
tion on the old refrain: 

"We're doing a big promotion, our reader
ship will be growing rapidly so get in now 
before the rates go up." 

More Than Just Numbers 
During all this trial and tribulation, 

magazines realized they'd developed unique 
styles and unique followings. If the style and 
following were in vogue then the magazine 
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prospered. 
A few years ago Byte was in vogue. 

If you were anyone, or even thought 
about becoming someone, you had to 
advertise in Byte. And you couldn't stop 
with just one. If you dropped out for a 
single issue, prospective customers (and 
competitors) usually assumed you'd 
gone into something else. 

If you had a classy full-color full
page ad then you were successful, solid, 
a giant in the industry. If you ran a 
quarter page black and white they as
sumed your management team worked 
nights at McDonald's and your desig
ners were just finishing high school. 

The Class Mags Now 
Now things are less clear. PC 

Magazine is king, if there is one. But ad
vertisers are a lot more practical about 
what they're buying. 

They're looking at sales per dollar. 
Where those sales per dollar are best is 
a pretty well-kept secret. Ask Byte or PC 
or whomever, and they'll tell you 
they're the best. Ask us, and we'll tell 
you we're the best. 

So you don't ask the magazines, you 
ask other advertisers. (It's OK, really. 
Network with other companies and 
you'll all benefit.) 

But even with networking there'll be 
times when you'll be flying on hunches. 
The following might help your hunches: 

• There is nothing more effective 
than the combination of a really 
zingy ad and a really good 
review. 

• There is nothing less effective 
than a really zingy ad and a really 
bad review. (Should you advertise 
when you're not sure how the 
review will come out? Probably. 
The upside potential is huge and 
reviews don't happen all that 
often.) 

Run a quarter 
page black and 
white ad and they 
assume your 
management team 
works nights at 
McDonald's and 
your designers are 
just finishing high 
school. 

• Any editorial mention at all will 
generally make an ad more effec
tive. (But beware if you can 
"buy" editorial mention by plac
ing an ad. Magazines making 
those offers cheat their readers by 
selling you editorial space. 
They're probably not above cheat
ing you too.) 

• There aren't a lot of good inde
pendent reader surveys but you 
can get a pretty good feel for a 
magazine's audience by its con
tent. If your product is aimed at a 
person like yourself, then adver
tise in whatever you enjoy read
ing. (Within reason, of course. I'm 
not sure Playboy is the place for a 
disassembler, if you follow my 
drift.) 
Ad placement is very important 
in magazines which aren't 

thoroughly read (particularly the 
large ones). The major players, for 
instance, are very position con
scious: They're either up front~ on 
a right hand page, or on the 
covers. In a smaller, more intense 
magazine like Micro C, Dr Dobbs, 
Programmers Journal, or Computer 
Language, you're not so likely to 
get lost. (But you'll still pay extra 
for a special spot, assuming it's 
available.) 

• Look at your ad. The clarity, the 
feeling, the content, and the offer 
are so important that there are 
specialists who work full-time in 
just these areas. However, there is 
one big short cut. Find an ad 
that's really attractive and modify 
it to fit your product. (Borland's 
ads are probably the most 
watched and most copied in the 
industry.) Think twice before 
dropping something from the ad 
(like screens or color) or the offer 
(like a guarantee or toll-free num
ber). They're using those things 
because they work. 

• You don't have to participate in 
the reader service game. If you're 
selling something that's expensive 
and needs lots of explanation, use 
reader service. Otherwise, it may 
not be worth contacting all those 
people. (I've seen small outfits go 
out of business because of the cost 
of replying to lots of uninterested 
people.) If they're really excited 
about your product, they'll con
tact you directly. On average, 
only 3 out of every 100 folks who 
check off the reader service form 
will purchase. 

Get Media Kits 
After you pick out a magazine you'll 

need to get a media kit. 
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Pick up the phone, dial the number 
for their advertising department (it's 
usually in the masthead): 

"Hello I'd like a media kit goodby." 
The key is to hang up before they 

can get out their order pad. Of course, if 
you were too quick (not unusual on 
your first time) you'll have to call them 
back: 

Of course it still comes down to 
sales-return for the dollar spent. If 
something makes money, continue it. 
And, hopefully you'll find it before your 
money runs out. 

Come to 

SOgo/II/ 
Jufy 14 -Jufg 16 

r.Benth Oregon 
!Itafting "Hello my address is ... " 

It's best to give them the number of a 
small post office box. (One they can't 
stick a salesman into.) But you forgot to 
mention that so you call again: 

And finally, good luck. There are lots 
of people doing very, very well in this 
industry. They are the people who find 
their P.O. box full of checks every day. 
That's magic. R~al, honest, modern day 
magic. r.Bar6eque 

Saturcfay r.Banquet 
~Bistration "Don't bother to send a salesman, 

the box is too small." 
After the media kits arrive you can 

compare them in the privacy of your 
own home. 

Calculate the cost per thousand. 
Then estimate the percentage of readers 
who could use your product. That gives 
you the true cost per thousand. The 
point is to make that cost as low as pos
sible. 

Software Developers 
We need your program! 
Do you have a program that's good enough to 
sell, but don't want the problems or financial risk 
of producing, typesetting, printing, packaging, 
warehousing, marketing, distributing and sup
porting a product? 

Why start your own software house? 
We've done it for you! 

Merlin Publishing Group 
is now accepting submissions of micro-computer 
software for pUblication. 

You get: 
• initial cash payments 
• generous royalties 
• to spend your time programming 

But we can't help you if you don't submit. Call 
or write today for our submission guideline kit. 

- - - · -- - - - - · . . - - . - · , , - - - . - · - · - - - · ~ I . - . - - · ~ . . . - - . · 
PUBLISHING GROUP 

1240 Johnson Perry Place, Suite AlO 
Marietta, GA 30068 

(404) 977-6034 

--------
TM 

P. S. See us In Atlanta at COMDEX-Spring '88 

Reader Service Number 35 
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6egin 
May 1stl 

1- (503)-382-5060 

See you in Ju{yll 

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. 

'100 
HT68K TinyGiant with K-OS ONE .. $395.00 
K-OS ONE Operatlng 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. 

Order Now: 
VISAI MC ICOD 
(503) 254-2005 

cOo 
Hawthorne Technology 

8836 Southeast Stark 
Portland, OR 97216 
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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 $10! 
What's more, you could even get lucky and receive your entire order FREEl See details below. 

ConlXTM 
Operating 
System 

ConlXTM 
Programming 
System 

ConlXTM 
Library Vol. I 
XCC Utilities 

ConlXTM 
Shareware 
Version 

ConlXTM 
Disk Manual 
Version 

AA 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 VO 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 powerful a-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 CPIM 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. AA absolute must for CP/M power-users and developers! 

Over 25 utilities for ConlX written in the shell language, including 
hierarchical directories with overtay -adds pathname capability to 
existing software, interactive debugger, move/copyAink 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 r~deemed 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. 
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Stephen S. Mitchell 
320 King St., Suite 506 
Alexandria, VA 22314 
(703) 360-4659 

Small-C Projects For CP/M 
Public Domain Still Lives 

This is the Micro C "C Issue," so it's as good a 
time as any to start Stephen's two-part series on 
Small-Co In this issue he includes a quick (and 
easy) file display program. 

W
ith the current upsurge of interest 
in C, it's perhaps time to revisit 
Small-Co Micro C readers with long 
memories will undoubtedly recall 

Tony Ozrelic's caustic assessment of Micro 
C's Small-C (User disks K7 and K8). 

You might also remember Fred Scacchitti's 
defense (Issue #23, April-May, 1985) of an 
upgraded version (available on disks K35 and 
K36). The one drawback of the new, enhanced 
version is that it requires Microsoft's 
M80/L80 package to assemble and link the 
compiler output. And, unfortunately, that 
means that running Small-C is no longer free. 

The earlier version of the compiler 
produces output that assembles under ASM 
(the 8080 assembler that comes free with 
CP /M). And with the money you save by not 
having to purchase a relocating assembler 
and linker, you can easily afford to pick up 
James Hendrix's Small-C Handbook and Brian 
Kernighan and Dennis Ritchie's The C 
Programming Language. Both are essential. 

A Real Tool 
Despite its price, Small-C is no toy. It may 

lack a few features, and it won't win any 
awards for ease or speed of compilation, but 
you can write real programs with it and the 
resulting code will be reasonably compact 
and efficient. Along the way, you will learn a 
lot about both the C language and (if you 
have Hendrix's book) the operation of a C 
compiler. 

What follows are a few (modest) examples 
of Small-Co These are working programs 
aimed at the weekend programmer (myself 
included). That means, barring serious 
blunders (and football), each can easily be 

coded and debugged in a Sunday afternoon. 
I assume you have compiled HELLO.C. It's 

covered in the file SAMPLE. DOC on disk K7. 
True, the program only prints "Hello, world" 
but don't skip it. 

As Kernighan and Ritchie point out, when 
you tryout a new language, compiler, or sys
tem, the last thing you need is a complex 
program. Figure out the compiler first, then 
tackle substantial programs. 

For instance, the C function library, 
LIBASM.C cannot be included in HELLO.C 
using the #include command; LIBASM.C also 
contains #include statements, and Small-C does 
not support "nested" #includes. 

SAMPLE. DOC recommends appending 
LIBASM.C to the source file using PIP, but 
there are easier ways. If your editor supports 
block reads ("K"R in WordStar, for example), 
you can simply insert LIBASM.C. Alternatively, 
you can let the compiler do the appending. 
That is: 

A>smc b:hello.c libasm.c >b:hello.asm 

will tell the compiler to create HELLO.ASM 
from HELLO.C and LIBASM.C. Most of the 
time you can (and probably should) avoid ap
pending LIBASM.C. 

Okay, you've compiled and run HELLO. 
Now you want something a bit more useful. 
VIEW (Figure 1, page 74) displays a text file on 
the screen, pausing every 22 lines. It also strips 
the high bits from WordS tar files. 

Though it's simple, the program illustrates 
how to open a file (unique in Small-C), how to 
use command line arguments, and how to 
declare functions. To look at textfile.txt enter: 

A>view textfile.txt 

If you omit the "textfile.txt," VIEW will ask 
you for it. 

Runtime Library 
The runtime library is contained in two files, 

CALL.ASM (containing the math and logic 
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routines) and IOLIB.ASM (which con
tains the input/ output routines). 

Files must be included in the correct 
order: STDIOA.H must be first, then 
IOLIB.ASM and finally CALL.ASM. 
STDIOA.H, contains definitions but no 
executable instructions. IOLIB contains 
an ORG pseudo-op as well as command 
line parsing. 

If IOLIB.ASM doesn't precede 
CALL.ASM, neither the compiler nor the 
assembler will complain, but you will 
get an "INVERTED LOAD ADDRESS" 
error message when LOAD tries to 
create a .COM file. 

File Declaration 
Files in full C are normally declared 

in terms of a pointer to a structure, 
something like this: 

FILE *infile; 

where FILE is a typedef defined in the 
standard header file. In Small-C, files are 
referenced by a file descriptor, which is 
declared as an integer: 

int in file; 

infile contains the value returned by 
fopenO. fcloseO, getcO, and putcO then 
use this value to specify the file. 

First, VIEW checks the command 
line. "argc" tells VIEW how many com
mands the user entered and "argv" con
tains the actual entries. In full C, the 
syntax for declaring argc and argv is: 

int argc; char *argv[]; 
or 
int argc; char **argv; 

This version of Small-C doesn't allow 
an array of pointers or pointers to 
pointers, so argv is declared as an in
teger array, like this: 

int argc, argv[]; 

Although argv[] is declared as an in
teger array, you can use each value of 
argv[] as though it were a string. For ex
ample fopen(argvU],"r") opens (for 
reading) the file whose name is the first 
command line argument, just as 
fopen("textfile.txt","r") would open a 
file named TEXTFILE. TXT. 

Note that argc contains a number 
that's one greater than the number of 
command line arguments. As far as argc 
is concerned, the program name (VIEW) 
is 1. Add the text file to display and the 
argc count goes to 2. 

argv[], however, counts from O. So 
the program name (VIEW) is normally 
argv[O], and the text file to display is 
argvU]. 

(CP /M doesn't really tell you the 
name of the current program, so Small
C returns an arbitrary string-in this 
case "PGMNAME"-for argv[O]. argv[1] 
will, of course, contain "textfile.txt.") 

1/0,1/0 
Input and output are simple. Once 

VIEW opens textfile.txt using fopenO, it 
uses getcO to read one character at a 
time. 

After masking the high bit, putcharO 
outputs each character to the screen. 
Each carriage return in the stream incre
ments the line count, and when the 
count reaches 22 the program pauses. 

pauseO uses BDOS function 6 (direct 
console if 0) rather than getcharO to 
read the keyboard. getcharO echoes 
characters to the screen while direct con
sole if 0 does not. 

Since function 6 does not watch for a 
control-C (abort), pauseO must check the 
entry. Otherwise, there would be no 
way (short of using the reset button) to 
abort the program. 

You might wonder about the #define 

NOCCARGC. This statement tells 
Small-C that called functions don't need 
an argument count. (In this implementa
tion, only printfO can accept a variable 
number of arguments.) 

If you don't use printfO, and don't 
otherwise need to pass an argument 
count to your functions, defining NOC
CARGC will speed things up. (VIEW 
makes many calls to getcO and 
putcharO.) 

Also, I'm not appending LIBASM.C 
because VIEW doesn't need any of its 
functions. While appending LIBASM.C 
would not affect the way the program 
ran, it would significantly increase both 
the compilation time and the size of the 
output file. 

Without LIBASM.C, VIEW.C com
piles and assembles to a modest 4K 
.COM file. This is larger than the 
equivalent in assembly language, but 
not at all bad for a compiler. 

Slimming Down The Runtime Support 
The compiler can be greatly speeded 

up, and the size of the resulting .ASM 
output file greatly reduced, if you clean 
up the runtime support files, 
CALL.ASM and IOLIB.ASM. 

Comments make up approximately 
half of each file. In addition, CALL.ASM 
uses spaces rather than tabs to separate 
fields. By eliminating the comments in 
both files and by replacing the spaces in 
CALL.ASM with tabs, you can reduce 
the files from 26K (total) to 17K. 

You should, of course keep original 
copies of both files. You never know 
when you may need the comments. 

Next Issue 
Next time Stephen walks us through 

more Small-C utilities. Don't miss it. 

• • • 
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ICs PROMPT DELIVERY!!! 
SAME DAY SHIPPING (USUALLY) 
QUANTITY ONE PRICES SHOWN for DEC. 27, 1987 
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1048Kx1 100 ns 
256Kx4 100 ns 
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64Kx4 150 ns 

256Kx1 80 ns 
256Kx1 1 00 ns 
256Kx1 120 ns 
256Kx1 150 ns 
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128Kx8 150 ns 
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32Kx8 250 ns 
16Kx8 250 ns 

STATIC RAM 
43256L-12 32Kx8 120 ns 

8Kx8 150 ns 

$32.00 
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OPEN 61/2 DAYS, 7:30 AM·10 PM: SHIP VIA FED-EX ON SAT. 
SUNDAYS & HOLIDAYS: SHIPMENT OR DELIVERY, VIA U.S. EXPRESS MAIL 

MasterCardlVlSA or UPS CASH COD P 
Factory New, Prime Parts.1J 00 
MICROPROCESSORS UNLIMITED, INC. 
24,000S. peoriaAve"(918) 267 4961 
BEGGS, OK. 74421 • 

SAT DELIVERY 
INCLUDED ON 

FED-EX ORDERS 
RECEIVED BY: 

1b: SId Air $4/1 Ib 
Fr: P·l 0.50/2Ib 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 @ $4.00, or guaranteed next day Priority One @ $10.501 

Reader Service Number 37 

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/CON'l'ROLLE 5.00 
820 COMPUTER MONITOR (NO MAIN BOARD)..... 85.00 

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

820-1 MAIN COMPUTER BOARD...... . ........ $ 50.00 
FULLY POPULATED BOARDS, A EED REPAIR)$ 20.00 

820 - 2 MAIN COMPUTER BOARD'4 .............. $ 70.00 
FULLY POPULATED BOARDS, IS (NEED REPAIR)$ 30.00 

820-2 FLOPPY CaNTRaLL '~PA 0 ...•........•.... $ 95.00 

DUAL 8" SSDD 01 0 ES/ENCLOSURE (COMPLETE).$175.00 
DUAL 8" DISK Dtj CABINET (NO DRIVES) ........ $ 75.00 

5 1/4" Dl!~i)\fi'ttSK DRIVE CABLE .................. $ 20.00 
8" DUA"rtJ?5J DRIVE CABLE ...................... $ 35.00 
RS - 232 tI\BLES .......•......................... $ 10.00 

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 ..• 2/$5.00 

E2I 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 
wi thout 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 Diqital Research. 

Reader Service Number 33 
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Letters 
(Continued from page 6) 
simple to set up the Priam as three logi
cal drives with a total of 90 MB. 

I have owned or installed a total of 
14 Sea gate ST 225s. All of them failed 
within one year of installation. None 
were bought from vendors who provide 
the one year warranty. Bummer. I 
refuse to buy or specify Sea gate drives 
because of the 100% failure rate and 1?e
cause the company doesn't uniformly 
support a one year warranty. 

I now recommend Priams because of 
my success and the way they are built
solid. With an RLL or Konan controller 
you get a lot of storage at a cheap price. 

Gene Dasheill 
220 S. King St. Suite 220 
Honolulu, HI 96813 

MicroSphere RAMdisk On A Clone? 
Is it possible to install a MicroSphere 

Kaypro II RAMdisk on an IBM XT 
parallel port? And, more to the point, 
has anyone written the software to 
drive it? 

An external RAMdisk with an inde
pendent power supply would be just as 
useful on a clone as it has proved to be 
on the Kaypro-especially for floppy 
based systems. There are probably a lot 
of MicroSphere RAMdisks out there 
gathering dust that could be put to use 
on clones if the software became avail
able. 

Cameron Hall 
PO Box 221543 
Carmel, CA 93922 

Editor's note: With a little hardware tweak
ing you could make the parallel port listen 
as well as talk-an important feature unless 
you really want write-only memory. Take a 
look at Bruce's article on p.28 of Micro C 
Issue #38 for loads of info on the parallel 
port. 

We haven't talked to anyone who's done 
this mod. If you have, let us know and we'll 
pass along the particulars. 

CLONE SYSTEMS 

(One YEAR guarantee on system) 
Turbo Mother Board 4.77 and 10 MHz 

640 K Ram installed on board 
Serial, Parallel, Game Ports 
Clock/Calendar AT Style Keyboard 
Color (CGA) or Monochrome Video Board 
150 Watt Power Supply Flip Top Case 

ABOVE WITH 2 FLOPPY DISK DRIVES $ 599.00 
WITH 1 FLOPPY AND 20 MEG $ 859.00 
WITH 2 FLOPPY AND 20 MEG $ 899.00 

Assembled and Tested for 24 Hours 

AT TURBO SYSTEM 
AT COMPATIBLE MOTHER BOARD WITH BIOS 

8 MEG AND 12 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 WARRANTY ON SYSTEM $1095.00 

EGA UPGRADE FOR ABOVE $ 75.00 
5l2K UPGRADE (1024 INSTALLED) $ 80.00 
5339 KEYBOARD UPGRADE $ 30.00 

HARD DRIVES FOR XT AND AT 
ST-225 KIT FOR XT (20 MEG) $ 279.00 
ST-238 KIT FOR XT (RLL 30 MEG) $ 299.00 
ST-25l FOR AT (40 MEG) $ 425.00 

MONITORS 
Color Monitor RGB (CGA) $ 275.00 
Color Monitor RGB (EGA) $ 375.00 
Monochrome TTL (Green) $ 95.00 
Monochrome TTL (Amber) $ 95.00 
EGA Color Video Card $ 129.00 

CITIZEN PRINTERS 
MODEL l20D 120 CPS 9" $ 179.00 
MODEL l80D 180 CPS 9" $ 199.00 
MODEL MSP-15E 160 CPS 15" $ 359.00 
MODEL MSP-40 240 CPS 9" $ 319.00 
MODEL MSP-45 240 CPS 15" $ 439.00 
MODEL MSP-50 300 CPS 9" $ 419.00 
MODEL MSP-55 300 CPS 15" $ 499.00 

CASCADE ELECTRONICS, INC. 
ROUTE 1 BOX 8 

RANDOLPH, MN 55065 
507-645-7997 

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

Limited to Stock on Hand Subject to change 

Reader Service Number 15 
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John Paul Jones 
6245 Columbia Ave. 
St. Louis, MO 63139 

Turbo Pascal 4.0 - Modula-2 
Features In A Pascal Compiler 

John compares Turbo Pascal with Modula-2 and 
finds that Pascal has matured well. Then continue 
on as he delves into graphics with his $6.00 scan
ner. 

B
orland is finally shipping Turbo Pascal 
version 4-1 got my copy just over a 
week ago. If you have version 3, you 
should have received an upgrade offer 

from Borland-for $40 + shipping you can get 
the latest and greatest. 

Version 4 is a MAJOR upgrade. Although 
syntactically it looks and feels like Turbo, it's 
entirely new. 

Borland has managed substantial, though 
not complete, compatibility with their earlier 
releases. Translation from version 3 is aided by 
a translator program provided with the pack
age; not perfect, but very good. 

The High Points 
Release 4.0 retains the integrated editor-com

piler environment, but with major improve
ments. 

Functions and options are normally accessed 
through pull-down menu windows, "hot" keys 
or function keys. 

The editor retains the WordStar compatible 
command structure and, as with earlier ver
sions, can be customized for both commands 
and screen appearance. You are still limited to 
about 60K of text for the source file. Since the 
editor can understand tabs rather than spaces, 
things aren't too tight. 

Other than frizzled up cosmetics and con
veniences in the integrated environment, the 
changes took place inside the compiler. 

First, the compiler does not produce ex
ecutable code directly, but generates linkable 
object code. This is then linked (automatically) 
with other object modules by the built-in linker 
to produce the executable program. The com
pile and link process is fast, in most cases you 
probably won't even notice the link. 

The final program can be directed either to 

memory for immediate testing, or to an .EXE 
file on disk. Compile errors invoke the editor at 
the point of the error. 

The separation of the compiler and linker 
has some interesting benefits. For instance, you 
can maintain libraries of precompiled routines, 
which then need only the link step for inclusion 
in new programs. This is contained in the new 
UNIT. 

To compare it to Modula-2, a UNIT looks 
very much like a module with both DEFINI
TION and IMPLEMENTATION portions in the 
same source file. 

In a UNIT, the INTERFACE section comes 
first. It defines all the identifiers visible outside 
the unit. 

The IMPLEMENTATION part follows, it 
contains the executable portion of the unit and 
can also contain "private" definitions. No EX
PORT statement is needed, all identifiers in the 
interface section are exported. The equivalent to 
Modula's IMPORT statement is the USES state
ment. 

If you change a module's interface section 
you'll have to recompile all the modules which 
call it. So, the Turbo 4 system has "make" and 
''build.'' Build recompiles all units used by 
your program, make recompiles only those 
which are affected by changes in units they im
port. 

The built-in linker is a "smart" linker. It dis
cards all portions of a unit not used by the im
porting program. Since all of Turbo's exten
sions, and some of the fundamental language 
features are contained in units, minimum 
program size can be very small indeed. 

Going to the other extreme, since each unit 
can have a full 64K of code, a Turbo program 
can have a full 640K of code. Since the 64K 
limit on code was removed, Borland also 
removed the overlay facilities. This mayor may 
not be the best idea; I can envision situations in 
which you would want to be able to have over
lay capabilities even in a relatively small 
program. 

Since the linker can also handle standard 
.OBJ files produced by other languages (C, as
sembler, Modula?), it is easy to include 
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modules developed outside of Turbo. 
Unfortunately, the compiler will not 
produce .OB] files for use by other lan
guages. Perhaps Borland plans for 
Turbo Pascal to be the primary lan
guage, with the other languages provid
ing an assist now and then. 

Graphics 
I'll get into the specific language fea

tures in future columns, but I do want 
to say a few words about the Graph 
unit. The graphics support has been 
greatly expanded over version 3 and 
now includes many of the facilities 
which were in the Graphix Toolbox. 
With only a little effort, your program 
can run in graphics mode on any of the 
popular graphics cards without recom
pilation! 

The Procedure InitGraph can 
automatically detect the type of 
graphics hardware and load the proper 
hardware drivers from disk. The 
program's output can be scaled relative 
to the maximum X and Y resolution 
(from functions GetMaxX and GetMax
Y) to produce undistorted images. 

First Impressions 
My first impressions are very good. 

Turbo 4 provides the speed of both 
development and execution we've come 
to expect from Borland-the ease of 
learning and use of Pascal, and the 
ability to develop large applications in a 
modular fashion. I've just completed a 
large application which I wrote in 
Modula-2 (several thousand lines of 
source); if I'd had Turbo 4 when the 
project was started, I probably would 
have used it. 

On the other hand, the lack of a 
source level debugger (which I've come 
to depend on in Logitech's Modula-2) is 
a significant omission. The system has a 
command line version of the compiler, a 

separate make program which can help 
in updates even in mixed language en
vironments and other utilities. Pretty 
impressive for $100 retail. 

Scanner Project 
I'll finish up the scanner project 

using Modula, but you should not have 
too much trouble translating to Pascal if 
you want. I'll probably do it myself 

"real soon now." 
I mentioned last time that to improve 

the resolution of the scanner we would 
probably have to aperture the sensor. 
Doing this is, unfortunately, not as 
simple as it sounds. 

Since both the emitter and detector 
are recessed in the sensor, and also 
angled relative to the front face, you 
can't just cover the end and put a pin-
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hole in the cover. In order to eliminate 
the lens effect of a pinhole, any mask 
has to be right on the surface of the 
photo device. 

I got best results with a small (.02") 
aperture on the surface of the emitter. 
This is most easily done with a small 
black donut like the ones used for 
printed circuit board layout. They are 
available many places-Radio Shack 
used to carry kits of them, Bishop 
Graphics and Datak are other sources. I 
found Datak .08" O.D. X .02' I.D. 
donuts just fit inside the front of the 
sensor and can be positioned with a 
toothpick. The package I bought for $2 
contained 800, so if you have trouble 
finding an equivalent send me a SASE 
and I'll share them. 

There is one final problem with this 
preliminary hardware-software system, 
horizontal jitter. Because software 
timing is used to wait for the print 
head's return trip, even minor mechani
cal variations can shift the start of each 
scan line. 

Figure 1 shows modified StartPrinter 
and Scan routines from the implementa
tion module of ScrnStuff. This mini
mizes the jitter, but it is still present. 
This should probably be combined with 
a routine that waits for the end of a 
reference black area put on the left of 
the picture before starting the scan. 

One of the features of this scanner 
that was obvious even before the project 
began is that it's slowwwwww. Once 
you've got the adjustments made to 
give full scale readings (0 . .15 from black 
to white), it's most economical time
wise to just scan an image once, save 
the data to a disk file, and then do any 
image processing on the file. 

There is a disadvantage to this: at 4 
bits input per pixel, a full Hercules 
screen of 720 X 348 pixels (packed 2 per 
byte) is 125,280 bytes. 

Figure 2 is last column's basic cap
ture program modified slightly. It 
prompts for a picture file name, opens 
it, then as each scan line of data is cap
tured, it gets packed into a temporary 
array and written to disk. Very few 
changes to this code are needed to read 
from the file and display the data on the 
screen. Also, the "processed" data could 
be read directly from the screen 
memory and written to disk. For that, 
it's not necessary to worry about the 
screen interleave, just blast it out to a 
file. 

Processing 
I promised I'd get into image 
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processing this time, but there won't be 
room for much more than a few con
cepts. The simplest processing you can 
do with the data is to alter the contrast 
based on the input values. 

At the places in Figure 2 marked 
with (*==>*), I'm doing just that. The 
first place initializes the assembly 
character for either black CHR(O) back
ground or white CHR(255). At the other 
mark, the black/white status of each 
captured pixel is set based on its value. 

Experiment, you will get significantly 
different displays for different values. 

Dithering 
No, this is not what you do when 

you're trying to get a better deal on a 
car. Dithering is a technique to get ap
parent gray scale from black and white 
dots. The idea is to work with blocks of 
pixels, the number of lit pixels being 
proportionate to the brightness of the 
block. 



I 

'( 

If we decide on a 2 X 2 pixel block, 
five brightness levels can be represented 
by 0, I, 2, 3 or 4 lit pixels. (What a coin
cidence! The scanner provides us with 
five brightness values.) Of course, the 
image will be of lower resolution, but 
visually it will be much more pleasing 
and natural. 

for improving a scanned image is to do 
a nearest neighbor analysis. (Editor's 
note: This is something you should also do 
before moving into a new neighborhood.> 

Except for the border pixels, each dot 
in the display has eight neighbors. By 
looking closely at the neighbors (work
ing in different directions) we can en
hance vertical or horizontal edges. 

CIRCUIT BOARDS 
PCB-Edit ... creates multi-layered 
PCB's with ease. Included are solder 
mask and legend ink support, plotter 
and printer drivers. and one of the 
fastest CAD artwork layout packages 
for the IBM Now, some serious decisions. We can 

either reduce the number of captured 
data points by a factor of 4 and just ran
domly light the proper number of 
pixels, or process the larger database to 
provide the proper values. Although it's 
more work, the second alternative 
works better. 

I had hoped to have more done by 
now, but the time to do it just wasn't 
there. If you want to continue the 
project on your own, there's a good 
series of articles on the basics of image 
processing in the March, 1987, issue of 
Byte magazine. 

Only ........... $99.95 
Demo Disk .... $10.00 

PCB-Shop ... will build your double 
sided, plated thru holes circuit 
boards from PCB-Edit files. or your 
artwork for only $1.00 per square inch 
in single quantity. No set up charges 
for PCB-Edit files, $25.00 set up 
charge for other artwork. Image Enhancement • • • 

I 

Another relatively simple technique 
ANALOGIC ... the 32 channel logic 
analyzer for the IBM PC/XT has a 16 
bit trigger word, 80 nano second 
sample time. and costs only: 

ASSEMBLED 
$399.95 

BARE BOARD 
$99.95 

Call or write for more information. 

ANALOGIC 
Phone (602) 458-4065 

P.O. Box 3228 
Sierra Vista, Arizona 85636 

Reader Service Number 38 

ADD TO THE POWER OF YOUR PROGRAMS WHILE YOU SAVE TIME AND MONEY! 

CBTREE does it all! Your best value in a B+tree source! 
Save programming time and effort. 
You can develop exciting file access programs quickly and easily because 
CBTREE provides a simple but powerful program interface to all B+tree 
operations. Every aspect of CBTREE is covered thoroughly in the 70 page 

. Users Manual with complete examples. Sample programs are provided on 
disk. 

Gain flexibility in designing your applications. 
CBTREE lets you use multiple keys, variable key lengths, concatenated 
keys, and any data record size and record length. You can customize the 
B+tree parameters using utilities provided. 

Your programs will be using the most efficient searching techniques. 
CBTREE provides the fastest keyed file access performance, 
with multiple indexes in a single file and crash recovery utilities. 
CBTREE is a full function implementation of the industry 
standard B+tree access method and is proven in applications 
since 1984. 

Access any record or group of records by: 
• Get first • Get last 
• Get previous • Get next 
• Get less than • Get less than or equal 
• Get greater than • Get greater than or equal 
• Get sequential block • Get partial key match 
• Get all partial matches • Get all keys and locations 
• Insert key and record • Insert key 
• Delete key and record 
• Change record location 

• Delete key 

Increase your implementation productivity. 
CBTREE is over 6,000 lines of tightly written, commented C source code. 
The driver module is only 20K and links into your programs. 

Port your applications to other machine environments. 
The C source code that you receive can be compiled on all popular C 
compilers for the IBM PC and also under Unix, Xenix, and AmigaDos! No 
royalties on your applications that use CBTREE. CBTREE supports multi-
user and network applications. 

CBTREE IS TROUBLE-FREE, BUT IF YOU NEED HELP WE PROVIDE FREE PHONE SUPPORT. 
ONE CALL GETS YOU THE ANSWER TO ANY QUESTION! 

~
CBTREE comp. ares favorably with other software selling at 2,3 and 4 times our price. 

Sold on unconditional money-back guarantee. 
YOU PAY ONLY $99.00 - A MONEY-SAVING PRICE! 

~ TO ORDER OR FOR ADDITIONAL INFORMATION 
PEACOCK SYSTEms. nc CALL (703) 356-7029 or (703) 847-1743 

OR WRITE 

Peacock Systems, Inc., 2108-C Gallows Road, Vienna, VA 22180 
Reader Service Number 20 
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TIDBITS 

By Gary Entsminger 
1912 Haussler Dr. 
Davis, CA 95616 

Benchmarking Sequel And A 
Toolbox For TSRs 

Gary surprises us with some floating point 
benchmarks and reviews some very, very interesting 
TSRcode. 

B
ack in Issue #38 I wrote some simple 
statistical functions which I used to 
benchmark the Turbo C, Pascal, and 
Prolog compilers. Many of you "took 

the bait" and sent me your comments, compile 
times, and other versions of the standard devia
tion function. Thanks a bunch for the feedback. 

From your responses, I conclude that you 
were genuinely amazed at the results. For those 
of you who didn't attend a reading of Micro C 
#38-those results are in Figure 1. 

On Your Mark ... 
In short, Turbo Prolog (1.1) was twice as fast 

as Turbo C (1.0) and half as fast as Turbo Pascal 
(3.x). 

One responder, J. Wilson (from Rawland 
Heights, California), noted that, "I forced the C 
compiler into large model by declaring the list 
as a stack variable." He suggested using register 
variables in order to move the list out of the 
stack (and into small model). J. was able to 
tweak his code down to 3.2 seconds using the 
Mark Williams C compiler and an AT clone 
(80286 CPU) running at 10 MHz. 

The register variable suggestion is a good 
one. In Turbo C, we can specify a register vari
able in the code (see Figure 2) or in the compiler 
(by turning the register variable optimization 
on). Both produced identical benchmark results 
(2.5 seconds) on an AT clone running at 10 
MHz. (Note: I ran the original benchmarks on 
an 80186 XT clone running at 8 MHz. The 10 
MHz AT clones are much faster!) 

Note also that the Turbo Prolog code runs in 
1.2 seconds on a 10 MHz AT clone. So the 
results are still, relatively speaking, the same
Turbo Prolog is about twice as fast as Turbo C, 
which is a little faster than Mark Williams C. 
But Turbo Pascal is still faster than all the Cs 

reported and tested. And version 4.0 (which is 
half again as fast as 3.x) is roughly twice as fast 
as Turbo Prolog. 

But the mystery deepens even as I write. Dr. 
Purdum (president of Ecosoft in Indianapolis, 
Indiana) recently sent me the latest release of 
Eco-C (4.05), so I compiled my original program 

I n short, Turbo Prolog 
(1 .1) was twice as fast 
as Turbo C (1 .0) and 
half as fast as Turbo 
Pascal (3.x). 

and ran it on the original (80186) XT clone. 
Result-12.2 seconds, or 6 seconds faster than 
Turbo C on that machine. And the code was 
only 12K (8K smaller than Turbo C's). 

Jim Palmer (Optical Sciences Center in Tuc
son, Arizona) sent in his Turbo BASIC and 
Quick BASIC results, which were little short of 
amazing: both BASICS were better than twice as 
fast as Turbo Pascal (3.x). 

See Figure 3 for a summary of these results. 
Dr. Purdum suggested that internal repre

sentation of floating point might be part of the 
explanation. 

Turbo Pascal (all versions) represents float
ing point numbers in 6 bytes (1 bit for sign, 39 
bits of number, and 8 bits of exponent). Turbo C, 
Turbo Prolog, Turbo BASIC, and many other 
C's (like Eco-C) use the 8 byte IEEE standard (1 
bit for sign, 52 bits of number, and 11 bits of ex
ponent) to represent floating point numbers. 

Assuming something like 2 bytes a move, 
Turbo Pascal saves a move every number (or a 
fourth the time). The rest of Turbo Pascal's 
secret is still open to speculation, but Turbo 
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Figure 1 -- Results from Micro C, #38 

Compiler Size (COM/EXE) 80186 

Turbo C (1.0) 20K 
TUrbo Pascal (3.x) 12K 
Turbo prolog (1.1) 41K 

18.2 
4.8 
9.1 

80286 V-30 (with 8087) 

2.5 
n/a 
1.2 

n/a 
n/a 
n/a 

Figure 2 - Two Pass Standard Deviation. Declares Reg. Vars. 

#include <stdio.h> 

void stat(double *list); 

maine) 
( 

register short i,j; 
double list[7000); 

for(i = 0; i < 6999; i++) 
list[i]=i + 1; 

stat(list); 

void stat(double *list) 
{ 

register i,c; 
doublex,z,dev,square,squares,var,sd; 
double sqrt(double sd); 
x=squares= 0; 
puts ("start"); 
forti = 0; i< 6999; i++){ 

x=list(ij 

Prolog's and Turbo BASIC's speed 
remains a mystery, since they use the 
same 8-byte IEEE standard as the C com
pilers we've tested. 

Editor's note: Most people aren't aware 

that some compilers use spring-loaded floats 
(as do some carburetors.) 

And finally, both Dr. Purdum and 
Geoffrey Chase (at Portsmouth Abby 
School in Rhode Island) suggested a 

faster algorithm for the standard devia
tion. Their method (the lemma) makes a 
single pass (instead of two) through the 
list, reducing execution time by almost 
half. Figure 4 contains one version of the 
algorithm. 

Thanks guys. 

I 'm partial to a 
new series of 
Turbo C toolboxes 
released recently 
by Zortech. 

Hotkey 
I like programs that tell me how they 

work. The details are, well, educational, 
and particularly so when they include 
source. So I'm partial to a new series of 
Turbo C toolboxes released recently by 
Zortech. 

I've seen three of their packages-a 
screen generator, a communications 
program, and a terminate and stay resi
dent toolbox. All three come with source 
and with terse, technical manuals. And, 
they're only $49.95 each. 

I was able to-
• read most of the TSR toolbox 

manual 
• compile & link a C program which 

calls assembly language code to 
handle the TSR details 

in about an hour. 
The manual begins with a short his

tory of TSR software and then briefly ex-
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plains the TSR process. 
In a nutshell, programs are loaded at 

LOAD POINTS. Normally when a 
program exits it returns control to DOS, 
which loads the next program at the 
LOAD POINT. 

A TSR "hotkey" program does two 
things: 

it changes the LOAD POINT so 
DOS can't overwrite it 
it filters keyboard input. 

If the input is its hotkey, then it runs 
itself; if not, it passes the input on to 
DOS. 

This is essentially how Sidekick and 
numerous other TSR programs work. 

The TSR toolbox includes well-com
mented assembly language modules for 
creating TSR programs, a library of func
tions you need to use with TSRs, and 
several examples showing how to call 
these modules from C. 

Although I haven't thoroughly tested 
these toolboxes, I'm impressed with 
what I've seen so far. The code I used 
worked with Turbo C and Tlink (the 
Turbo linker), although the manual (and 
README file) was a little confused 
about how Turbo C worked. 

Zortech is both an American and 
European company which markets its 
own C compiler (in Europe) as well as 
these toolboxes. The toolbox manuals 
currently refer to the Zortech compiler, 
which is a little confusing since the 
products are intended as add ons for 
Turbo C. 

So, if you're beginner, keep this in 
mind or ask Zortech for a clarification. 
Meanwhile, I think intermediate hackers 
and developers will benefit from study
ing Zortech code. 

For more info: 

Zortech 
361 Massachusetts Ave. 
Arlington, MA 02174 
(617) 646-6703 

And that, folks, is Tidbits. 

• • • 
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Turbo C (1. 0) 20R 18.2 
(3.x) 12K 4.8 
(4.0) 6R 2.9 

TurboProloq (1.1) 41K 9.1 
Eco-C (4.05) 12K 12.2 
Mark Wil1iams(3.1) 12K nla 
Turbo BASIC 29K rila 
Quick BASIC 29K nla 

Notes: 80186 computer is running at 8·MHz; 
80286 computer is running at 10 MHz: 
V-30 computer is running at 8 MHz; 
Times for 80286,V-30, Mark Williams 
BASIC 

Figure 4 -- Lemma (one pass) algorithm 

#include <stdio.h> 

void stat(double *list); 

main () 
( 

double list[7000]; 
int i; 

for(i = 0; i < 6999; i++) 
list [iJ=i + 1; 

stat (list); 

void stat(double *list) 
( int. i,e; 

double x,z,dev,square,squares,var,sd; 
double sqrt(double sd); 
x = squares = 0; 
puts("start"); 
for(i = 0; i < 6999; i++){ 

x+= list[i]; 
squares +=list[i) * list[il; 

z = xli; 
printf ("%£\n", z): 

var = (squares -(x* x)/i)1 (i- 1); 
printf ("%f\n" ,var); 
sd = sqrt(var); 
printf("%f\n",sd») r---... --.... -----.-, 

I Now the FULL source code for TURBO Pascal is available for the IBK-PCI I 
WHAT. you are still trying to debug wi thout source code? But why? Source 
Code Generators (SCG's) provide completely commented and labeled ASCII I 

I ::~.::1::.:::. ~:rbet:'f:l:D::·:::::.:mm':7': .. t tbing 1 I 
~ ever did see ••• " 

TURBO Pascal ver 3 (IBM-PC)* ••• $ 67.50 Pournelle. BYTE 

I -- TURBO Pascal ver 3 (Z-80)* ••••• $ 45.00 
CP/M 2.2 ••••••••••••••••••••••• $ 45.00 "I have seen the I 
CP/M 3 ••••••••••••••••••••••••• $ 75.00 original source and 

II _=f~~~~~ i;~~~~~~~1fE;:~~:i:~r~~# YDU:'!;'::~ ~~t;~I" II 
UNREL (relocatable files) (8080) $ 45.00 ~ 

I VISA/HC/check Shipping/Dandling $ 1.50 

card' Tax $ I expires / ---- Total $_ 0 
"The Code Bustersl" 

I All products are fully guaranteed. Disk format. 8" (. 5" (type ). 

c.c. sonv .... 1907 ALVARADO AVE., VALIIIIT """"'" co. "5'16. (415) 93!H1153 I 
II ~K and TURBO Pascal are trademarks of Digital Research & Borland Int. .. 
-... ...... __ J Reader Service Number 31' ............ 



I you use a 
SCIENTIFIC OR FINANCIAL 

CALCULATOR and a 
PERSONAL COMPUTER, 

you need the 
PC HYPERCALCULATOR. 

YOU NEED: A pop-up scientific/financial 
calculator for the IBM PC Integrated with 
every program you use. 
YOU NEED: A programmable calculator 
with 100 registers, 1000 program steps, 
and alphanumeric prompts. 
YOU NEED: A faithful emulation of the 
Hewlett-Packard HP-11C and HP-12C 
that runs 20-40 times faster. 
YOU NEED: Only $49.95 plus $3 for 
shipping (includes free 8087 version 
and utility programs). 

Stop copying from calculator 
to computer now! 

Call toll-free: 
(800) 628-2828, ext. 502 

Sunderland Software Associates 
Post Office Box 7000-64 

Redondo Beach, CA 90277 
HP-llC. HP-12C and IBM PC are trademarks of 
Hewlett-Packard Co. and International Business Machines 
Corp .• respectively. 

Reader Service Number 41 

New Desktop 
Services From 
Micro C 

We'll design a style sheet for 
you, then take your (ASCII, 
WordStar, WordPerfect, or other) 
text, illustrations, and listings, from 
disk, paper, or our RBBS and put 
them together. What you get in 
return are pages ready for the print 
shop. And you'll get them for less: 
usually 1/5th the price of the old
fashioned graphics services. (Of 
course when it's time to revise the 
piece, the old-fashioned methods 
aren't even worth considering.) 
Services Include: 

• Graphic Design 
• 300 dpi Proofing 
• 300,1270,2540 dpi Final Art 
• Illustrating 
• Scanning 
• Schematic Drafting 
• Technical Editing 
• Proofreading 

For more infonnation, contact 
Micro Cornucopia 
POBox 223 
Bend Oregon 97709 
503-382-8048 

Why are serious PC software developers 
demanding ..• I 
~IU/fIlL· 
~ -

-!-. .-

Because Show Me! is the NEW "must have" tool for today's PC programmer. 
With this memory-resident, file-windowing utility, see your productivity soar as you view as 
many as four files at once instantly (in ASCII, EBCDIC or hexadecimal) at the touch of a key. 

• escape that caged-in feeling while programming in Turbo Pascal, Turbo Prolog, 
Turbo C, Turbo BASIC, QuickBASIC 4.0, dBASE, BASICA, and similar 
programming environments, and work with up to four additional program files at 
once -- complete with copy & paste, print, and search capabilities 

• view multiple source and listing files in up to four windows while using CodeView, 
DEBUG, SYMDEB, and other debuggers -- great for assembly programming! 

• peek at any ASCII file including Wordstar document files and easily paste all or part 
of a file into virtually any program that accepts keyboard input 

• visually compare files side-by-side in simultaneously scrolling windows 
• find your files in the built-in directory window 

Order Show Me! today for only $39 (+$5 S/H)! 
To order call toll-free 800-634-3122 

Visa and MasterCard accepted • 3D-day satisfaction guarantee • Not copy protected 

~ Ask about So Help Me!, a flexible, context sensitive help screen driver. Add full
color help screens to all your programs - royalty free - for only $79! 

Serengeti Software· P.O. Box 27254· Austin, Texas 78755 • 512-345-2211 
Show Me! & So Help Me! trademarks Serengeti Software: Borland Int'). MicroPro. Ashton-Tate & Microsoft trademarks acknowledged. 

Reader Service Number 27 

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 
Reader Service Number 28 
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Graphic Prose And Graphic Pros 

Anthony Barcellos 
P.o. Box 2249 
Davis, CA 95617-2249 
(916) 756-4866 

Tony takes on graphics and CAD as he looks 
closely at PC-Key-Draw, a powerful graphics and 
CAD package that's available as shareware. 

W
hat are the gaps in shareware's 
coverage of the major applications? 
PC-Write, PC-Type+, and a host of 
others cover word processing. Pro

Comm and Qmodem dial up communications. 
PC-Calc and ExpressCalc calculate spread
sheets. Databases are addressed by PC-File+ or 
FileExpress. And for computer-aided design-

Was that a gap we just detected? I thought 
so, until I came across the latest release of 
OEDWARE's PC-Key-Draw. While PC-Key
Draw may not yet be a true CAD package, it's 
a graphics program with high-level drawing 
functions and entry-level design features. 

Author Edward Kidera says that a sub
sequent release of PC-Key-Draw should offer 
3D drawing, autodimensioning, and other ad
vanced CAD features, but let's see what resides 
in the current version (3.2). 

Get the Picture 
PC-Key-Draw was designed for mechanical 

engineers, Kidera's profession. In the documen
tation, he notes that PC-Key-Draw helps in four 
areas: 

• First, it creates presentation slides. 
• Second, it helps design and layout new 

systems. It is very easy to try a geometry 
and test it for a new motion compensator 
or similar device. 

• Third, it's great for schematics as well as 
mechanical drafting of machine parts or 
complete systems. 

• Fourth, it helps create drawings for tech
nical papers. 

Now that we've frightened away the non
technical readers, I might mention that PC-Key
Draw will even compute the areas and centers 
of mass for objects drawn on-screen. Of course, 
you have to sit and wait a while as the 
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program grinds out the numbers, but would 
you rather dust off your old calculus book and 
hand-crank a few complex integrals? 

Beauties In The Beast 
You might be surprised to learn that this 

heavy-tech program also has a more gentle 
side. Kidera credits the influence of three 
women for PC-Key-Draw's graphics flexibility. 
His mother and wife are artists, his sister an ar
chitect. 

Hence PC-Key-Draw provides nice graphic 
design functions that Kidera's wife takes full 
advantage of: "She has made considerable use 
of the program to design logos and letter
heads," says Kidera. 

The design features include font design and 
modification (shading, filling, rotating, scaling, 
and stretching), the ability to track text along 
strange curves or mirror-reflect it, and pixel
level editing. Text can be mixed freely with 
graphics and can be positioned very flexibly
flush left, flush right, centered, or hand-placed. 

Seeing Is Believing 
I like demos. Kidera provides one of the best 

on-disk demonstrations I've ever seen. Enter 
"demo" at the DOS prompt and PC-Key-Draw 
takes you on a tour of its innumerable features. 

Text dances across the screen. Fill patterns 
spruce up letters. Polygons fly. Smear patterns 
replicate an object as it's dragged about (in 
several different ways). Objects are cloned and 
reflected, colors changed, pixels edited. Aspect 
ratios are modified and the screen scale zooms 
in and out. On an BOBB-based machine, you're 
in for several minutes of remarkable illustra
tion. 

3-D 
Although Kidera lists 3-D graphics as a fu

ture enhancement, judicious use of smearing 
and spray-painting does a nice job of emulating 
it. 

The demo grabs and pulls a cross-sectional 
drawing to give the appearance of perspective; 
it spray-paints a disk to give it the shading of a 
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sphere. Converging lines add the il
lusion of distance. 

The current release of PC-Key-Draw 
only works with the color/graphics 
(CGA) adapter and cannot take ad
vantage of higher-resolution video 
cards. (EGA and Hercules support are 
slated for version 4.0.) 

The PC-Key-Draw images can be 
saved in a BASIC-compatible form
permitting further manipulation outside 
the program. Edward supports several 
printers with plotter support due in ver
sion 4.0. 

True to its name, PC-Key-Draw 
works completely from the keyboard. 
While the state-of-the-art seems to 
demand a mouse and pull-down 
menus, Kidera's program was designed 
for people who feel comfortable at the 
keyboard. The major modules of PC
Key-Draw are invoked through the 
function keys. Here's a brief run-down: 

Fl: Drawing modifications (edit) 
F2: Boxes and figures 
F3: Curves 
F4: Spraypainting and shading 
F5: Paint 
F6: Draw & text 
F7: Copy, erase, & move 
F8: Files/Zoom printing 
F9: Cursor speed 
FlO: Color 

Key macros, library files, and object 
definitions all permit the PC-Key-Draw 
user to save his work or procedures as 
building blocks that can be used later in 
assembling larger graphics projects. 

The Bottom Line 
Ed Kidera's program is distributed 

on two disks, complete with sample 
files, the demo program, and abridged 
documentation. The registration fee for 
PC-Key-Draw is $100, at the high end 
for shareware programs. On the other 

hand, PC-Key-Draw is decidedly a 
high-end shareware program. (And at 
27 times the price, does AutoCAD 
provide 27 times the power?) Payments 
should be sent to: 

Edward H. Kidera IV 
OEDWARE 
P.O. Box 595 
Columbia, MD 21045-0595 
(301) 997-9333 

My Wish List 
As we've seen, shareware is very 

strong in the traditional PC applica
tions. I hope to see user-supported 
entries in a couple of other areas. 

While high-end word processing al
ready encroaches on desktop publish
ing's territory (and PC-Write's laser 
support makes it a clear high-end con
tender), no true desktop publishing 
program has yet appeared on the 
shareware lists. Is WYSIWYG document 
processing (with text and graphics com
bined) too complicated for shareware to 
attempt? 

I doubt it. 
Shareware does not compete on price 

alone. In functionality and sophistica
tion, it has matched or exceeded many 
programs from the standard commer
cial sources. Since shareware is commer
cial software (with a non-traditional dis
tribution system), authors aren't stinting 
on power or quality. Now that desktop 
publishing is a hot field, we should ex
pect a shareware entry before too long. 
Does anyone have a lead for me? 

I also wish that soft fonts were easier 
to use with my laser printer. Lasers 
aren't as expensive as they used to be, 
but soft fonts continue to be expensive. 
I've now seen inexpensive commercial 
software that does a nice job of con
figuring fonts for use with Microsoft 
Word and WordPerfect (see the review 
of The Soft Font Manager in the Decem-

ber 8, 1987, issue of PC Magazine), so all 
I need is a nice shareware font gener
ator. 

Perhaps I should also mention that 
the font field is fraught with peril. You 
can violate a copyright as quickly as 
you can say "Times Roman." 

Of course, cloning fonts has become 
extremely popular, because not every
one wants to pay the licensing fees for 
Times Roman and Helvetica. That's 
why Hewlett-Packard, for example, of
fers "Tms Rmn" and "Helv" on their 
LaserJet font cartridges. So far there 
have been no "look and feel" suits that 
I'm aware of. Apparently all you have 
to do is choose slightly different names 
and everything will be all right. 

ASP Update 
The Association of Shareware Profes

sionals has sent out a press kit describ
ing "the longest meeting on record." 
While ASP has never physically "met," 
their special conference on CompuServe 
is a non-stop meeting place. Seventy
two active members are now on the 
ASP roster and prospective new mem
bers are invited to contact the organiza
tion at: 

Association of Shareware Professionals 
325 -118th Avenue SE, Suite 200 
Bellevue, WA 98005 
(206) 454-0479 

Cards and Letters 
The people at PC-SIG have all they 

can do to keep up with the flood of 
shareware, so you can imagine the task 
facing a lone columnist. However, if 
you'll all give me a hand, this will be 
much more manageable. I welcome sug
gestions about shareware of special 
merit. Please tell me about it-even if 
it's something you wrote yourself. 

• • • 
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Complete 8MHz Monochrome System $995 

• Fully compatible with IBM ATlM 
• Intel 80286 CPU; 80287 socket 
• 512K Memory on 1 MB motherboard 
• HD/FD controller; Battery Backed Clock/Calendar 
• 1.2 MB Floppy Drive; MaxiSwitch AT-Keyboard 
• FCC Class B approved 
• 48 hour factory burn-in and testing 
• 12" Monochrome Monitor (720x350) with Tilt/Swivel 
• Hercules Compatible 132-column video card 
• 200-page Documentation and User Manual 
• Designed and Made in U.S.A. with 1 year warranty 

Call for our AT-SSG machine (4075 dhrystones) 

Options: 
10MHz Upgrade $150 EGA Monitor/Card Add $399 
20MB XT Kit, ST-225 $299 Taxan 770 Multisync $499 
30MB XT Kit, ST-238 $329 2MB EMS Card $129 
20MB 65ms Half Height $249 Everex 1200B modem $89 
42MB 38ms Half Height $449 Everex 2400B modem $179 
44MB 28ms Fu" Height $575 Software Call 

Call for information & other options 

AmTech Computers 
3701 Guadalupe St., Suite 103, Austin, Texas 78705 

(512) 451-0921 

Terms: Cashier's Check, Money Order, VISA/MC (3%), personal 
checks (allow 10 days to clear). Prices and availability subject to 
change without notice. Texas residents add 7% Tax. 

Reader Service Number 44 

AUTOTIME CORPORATION 
183 OSWEGO SUMMIT 

LAKE OSWEGO, OREGON 97034 
(503) 635-8938 

WIRELESS MODEMS 9600 BAUD 
20 MILE RANGE $1500.00 

FAX BOARDS FOR PC GROUP 3 
CALL FOR FAX SAMPLE $450.00 

10 MEGABYTE INTERDYNE TAPE BACKUP .. 1135.00 
20 MEGABYTE XT DRIVE KITS ........ 1225.00 
30 MEGABYTE XT DRIVE KITS ........ $255.00 

LC. CHIPS 1 year warranty on chips 

EPROMS: LET US BURN YOUR ROMS 
ROMS BURNED AND ERASED usmG INTEL SPEC. 

2716---250/450 .•.. 2K*B ...•.. $2.75/2.25 
2732A--200/300 .... 4K*B .•.•.. $2.95/2.75 
2764---200 ...... 8K*8 ......... 13.00 
27C64--200 . . . . 8K*B Low Power . . • . . $3.85 
2712BA-200 ...... 16K*B • . . $3.85 
27256--200 ...... 32K*B . . • . • $4.25 

MATH COPROCESSORS: 
80B7--3 ... for mll PC and XT ... $ 89.00 
B087--2 •.. for Turbo 8 Mhz XT ..... $130.00 
8087--1 ... for 10 Mhz Turbo XT ..... $150.00 
B02B7-3 . . for mM AT & B Mhz Clones. $125.00 
B0287-F . . . for 10/12 Mhz Clones . $150.00 

MEMORY D-RAMS: 
4164--150 . . . . . . . 64K*1 . . . . . • . . . . $1.15 
41256-150 ....... 256K*1 .......... $3.00 
4464--150 . .. 64K*4 for New Clones ... $3.00 

Reader Service Number 49 
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ZRP/M ™ creates 

Z280® 
CP/M©2.2 compatible 

IBM PC 
ZRP/M is an operating system combined with a Z280 emula
tor. Either standalone or with DOS present, ZRP/M provides 
the solid base of a genuine operating system reliably distinct 
from the facade created by an MSDOS interface. All 2.2 
system and CBIOS calls are supported, 56.5k TPA, file date 
and time stamping, fast virtual disk, iobyte redirection, ter
minal emulation, color console display, auto relog, COM 
path, SAVE anywhere, single key phrase recall, built-in ac
cess to DOS drives. SETDISK redefines a drive to any of over 
80 CP/M formats. System disk with manual $129. Shipping 
$5 ($10 non US) 3C • 

A 118 SW First SI. • Box G 
Micro - Warrenton, OR 97146 
1Y1ef"hods, Inc. (503)861-1765 

I 

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 INCLUDED 

A FULL FEATURED HARDWARE/SOFTWARE PACKAGE 
• FAST PROGRAMMING ALGORmtM • USES NO SYSTEM POWER OR CHASSIS SLOT 
• NO PERSONALITY MODULES REQUIRED • STAND-ALONE BOARD 
• INSTALL PROGRAM FOR SOFTWARE • HIGH SPEED PARALLELOPERAll0N 
• ALL SUPPUES ON BOARD • FIVE LED STATUSIACTMTY INDICATORS 
• PROGRAMS 26, 25, 21 & 12.5V EJEEPROMS • HIGH QUAUTY "TEXTOOL- ZlF 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(S)lBUFFER TO DISK 
• READ DISK ALE INTO BUFFER • PROGRAM EPROM(S) FROM BUFFER 
• READ EPROM(S) INTO BUFFER • COMPARE EPROM(S) wmt BUFFER 
• VERIFY EPROM IS ERASED • COpy EPROM(S) 
• CHANGE EPROM TYPE • BUFFER MONITOR MODE (SEE BELOW) 

~J 'M~~~~~.~~~I~~:'~~~~~E~~;'~~ ~~~~~~~t~g~DE: 
SINGLE BYTE BURN. LOGICAl. OPERA TIONS(ANOIORIXOR). SET BUFFER BIAS. HEX ARllMMETlC. ETC. 

ASSEMBLED AND TESTED UNIT wmt COMPLETE 
DOCUMENTATON AND SOFTWARE ON DISKETTE $199 

PARTS KIT WITH SORWARE AND DOC.-$179 BARE BOARD. SORWARE & DOC.-$69 
SORWARE 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. BOX 222 

MILFORDJ" OHIO 45150 
(513) 152-7218 

CALL OR WRITE FOR MORE INFORMATION - AOD $4.00 FOR SHIPPING - $3.00 COD 
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Around the Bend 
(continued from page 4) 

go, they really go.) 
I grabbed another Verbatim disk. This time I left the disk in 

its jacket and dumped it, jacket and all, in boiling water. 
Within minutes the jacket fell apart, but when I lifted out 

the disk it was dry, shiny, and unscathed (except for a slight 
curl). I popped the disk into a clean jacket and put it into the 
machine. The first time through CRC couldn't read one of the 
files. On the second time through, however, it read all of them 
correctly. 

Then I grabbed the cheapest, generic-est, oldest beater from 
my disk stack, filled it with files and eRC'd the lot. Then I 
gave the disk the same boiling water treatment, cut open its 
jacket, and dried out its flimsier middle (drying took two 
hours). The surface of the disk looked awful, but none of its 
data had evaporated. 

Conclusion: Common disks stand up !lmazingly well to 
water torture. But, I'm surprised how well these teflon disks 
repel other things, especially fingerprints. (It was hard to get 
fingerprints to even show up, the surface was just too slick.) 

After the scalding water bath, the second Verbatim was as 
shiny and clean as new. I think the peanut butter was a little 
too much for the first disk (it stuck to the roof of the drive). 

Also, the coating does more than just protect against grime. 
The teflon coating should protect the drive's head from those 
hard little oxide particles. And the coated disk surface should 
wear longer. They've run a disk 3,000,000 revolutions (almost 
21 days of head-down reading and writing) and found no 
phonographing (circular tracks) or gouging. 

Prices are supposed to be 15% higher than standard Ver
batim media. The premium price might easily disappear, 
however. I noticed there was no burnishing on their disks (no 
need to, the head rides on the teflon, not on the oxide). That 
would account for their variation in coating thickness, and it 
means that they have saved themselves a very big step. They 
can punch the cookies out of the tape, stick them in jackets, 
and test them. No more polishing. If the coating hasn't 
reduced yield significantly, they've got a winner. 

However, the thickness of the coating is definitely a con
cern. They say they have no plans for higher density 5-1/4" or 
for 3-1/2." That tells me that coated standard double density 
may already be pushing the limits. 

Too bad. Their liquid resistant, wear proof media inside 
those fold-proof 3-1/2" packages would make for an almost 
indestructible disk. 

Other Disk Manufacturers 
I asked other disk manufacturers what they thought about 

Verbatim's new product. Each time they responded with 
statistics. They insisted that only a tiny percentage of data loss 
results from physical damage to the disk. Operator error, mag
netic fields, and misplacement were all more significant. 

But I also picked up an underlying note of terror. 
Verbatim's ads showing a disk covered with everything you'd 
find in an office (except peanut butter, of course) have really 
spooked the competition. Ah, the joys of being a marketing 
type and blowing away the competition with a sexy new 
product. (And if Verbatim is manufacturing them for less ... ) 

Taiwan, Hong Kong, Korea ... 
In Comdex's press room I found myself, by chance, seated 

next to an editor from the Far East (his accent was midwest). 

ec C86 4.1 
New PC/M5-00S 
CP/M·86· ROM 

Superior performance, a powerful 
nf!N 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, huae, 
small, and large memory - Inllne 
assembler - Inline 8087/S0287 -
ANSI support - Fast Float (32 bit) -
optimization options • Manx Aztec 

8086180xS6 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 
Library • Greenleaf Com. • Greenleaf 
General • Halo • Panel • PC-lint • 
PforCe • Pre-C • Windows for C • 
Windows for Data * C terp • 
db Vista • Phact • PiinkS6Plus • C
tree. 

Aztec ROM Systems 
6502165C02 • 8080IZSO 

SOS6/S0xS6 • 680xO 

An IBM or Macintosh is not only a less 
expensive way to develop ROM code, it's 
better. Targets include the 
6502l65C02, 80S01ZS0, 80S6/80x86, 
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· 80801180 ROM 
C compiler, 80S0lZS0 assembler, 

linker, librarian, UNIX libraries, and 
specialized utilities. 

Aztec C II·c CP/M & ROM .... $349 
Aztec C II·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 . t f I) d t '1 bl 

unbeatable for the price. They are In erna lona ,an erms are aval a e. 
earlier versions of Aztec C that One and two day delivery available for all 

domestic and most international 
originally sold for as much as $500. destinations. 
Each system includes C compiler, Azt S t bo ht d' tl f 
assembler, linker, librarian, UNIX ec ys ems ug Irec y rom . Manx have a 30 day satisfaction 
r~utines, and m9re.. SpeCial guarantee. Most systems are upgradable 
discounts ar~ available for use as by paying the difference in pnce plus 
co,urse. materral. $10. Site licenses, OEM, educational, 
C Prime ............................. $75 and discounts are available. 

To 

-'W.1·~·~·1 80 • In, .:0'. _"",, __ ,_ 
Manx Software Systems In NJ or 
One Industrial Way 
Eatontown, NJ 07724 
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TURBO C QUICK C LET'S C DESMET C DATALIGHT C ECO-C 
LAlTlCE C MICROSOFT C AZTEC C COMPUTER INNOVATIONS C ---------------

NEW --- Limited time offer. 

Peacock System's CBTREE 
Object library for only $29! 

Our FULL COMMERCIAL VERSION of CBTREE in object library format 
is being offered for the amazingly low price of $29. 

CBTREE provides you with easy to use functions that maintain key 
indexes on your data records. These indexes provide you with fast, 
keyed access, using the industry standard B+tree access method. 

Everything you need to fully utilize CBTREE in your applications is 
included. The CBTREE source code can be purchased later at any 
time for the $70 difference. Example source programs and utilities are 
included FREE. 

CBTREE source library $99 
Object library only $29 

This limited time offer is simply too good to refuse. Peacock's standard 
ROYALTY FREE, UNCONDITIONAL MONEY-BACK GURANTEE, AND 
FREE TECHNICAL SUPPORT applies to this offer. 

To order or for additional information 

&;:,7029 ~;o;~;;;~;~;~;';~rrE I~C. 
'" VIENNA, VA 22180 

PEACOCK SYSTEms. IIIC. 

Trademarks: Turbo C (Borland); Oulck C (Microsoft); Lers C (Mark Williams); DeSmet Software); 

DataJight (DataJight); Lattice C (Lattice); Microsoft C (Microsoft); Aztec C (Manx Software); Computer 

Innovations C (Computer Innovations); Eco-C (Ecosolt, Inc). 

Reader Service Number 20 

XenoCOPy-PC 
$79.95 

<1{a~ Sales Tax if + $5.00 SIH 
~DOS ~{Ot)C ~ CA. 

\,C ts ,/OU{ \' ~! - uPs 
\e ~ COD 

READI WRITE I 
I FORMAT IDUPLICATE 

Disks from over 300 other micros 

I ' s versions "lable from prevlou 
upgrades aval 00 Call for Authorization 

for only $25. 

To Order Contact: 

1454 Sixth Street, Berkeley, CA 94710 

(415) 525-3113 

Reader Service Number 39 
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After I assured him that he could remain nameless, he told me 
some interesting tales. 

He says we'll soon be seeing single-board XT clones. They 
are now starting to manufacture single-board XTs with floppy 
controllers, graphics controllers, serial, parallel, game port, 
real-time clock, the works, everything. (Are you Big Board 
owners getting a little nostalgic?) He said the main board con
tains two ASICs, a V20, and RAM. 

That's it. 
o know, there isn't room for all that stuff in three chips and 

memory. You know there isn't room. Fortunately, they don't 
know there isn't room.) 

The board should sell for $117 in onesies. In the U.S. 
He mentioned they might send over complete computers 

based on this board for $230 each. No other details on the sys
tem, but the price is a bit low if you figure drives, cabinet, 
power supply, monitor, and keyboard. (But then they think 
they can cram all that stuff into three chips ... ) 

80386 
He added that there are 58 companies in Taiwan building 

386 boards. They are paying $400 each for parts from Intel's 
stash of defective 80386 processors. (Those are the only chips 
Intel will sell them.) Intel says they will replace any chip that a 
user discovers is defective, but I understand the problem only 
shows up when the 386 is doing a multiply instruction in na
tive mode. 

Maybe Intel is betting there are no natives in the software 
business. 

PS/2 
He also mentioned that Taiwan will definitely support 

PS/2. IBM says it will be licensing most of the 30,000 patents 
for the technology for about 1 % of the FOB price of a system 
or 3% of any value added. 0 wonder if that means dealers 
who assemble systems based on licensed PS/2 boards will 
have to pay 3% of their markup.) 

Several manufacturers are ready to sign papers with IBM, 
but IBM has been dragging its feet. Apparently, sales of the 
PS/2s have not gone as well as expected. 

He says that Taiwan is also looking at licensing TI and AST 
buses. 

Saving Your Seagate 
Dusty Johnson at Rotating Memory Systems suggested a 

way to keep your Seagate drives (the half-heights) running. In
stall an autopark routine (after 30 seconds without a drive ac
cess, it parks the heads on the innermost track). If something 
happens to the power and the heads are on the inside track, 
there's no chance something will happen to the drive's guard 
band. 

If something does happen to the guard band, the drive will 
step back to track 0 and then try to keep going. Usually it's be
cause the heads were already at track 0 when the drive was 
started up. 

When the head tries to back out past track 0, it hits the 
stop. (And, if the stop has shifted, the head won't find any
thing.) So the head assembly starts banging repeatedly against 
the stop (making a terrible ratcheting noise until the stepper 
motor dies). 

If you hear the clatter, tum off your system instantly (if not 
sooner). Take out the drive and underneath, near one corner, 
you'll see the stepper motor. You'll also see the end of the 



stepper motor shaft pointing at you. 
The shaft should be fully clockwise. You want to turn it 

fully the other way (counterclockwise) to move the heads far 
away from track O. (The shaft doesn't stick out so you may 
need to be ingenious.) 

Now fire up the system. Hopefully you won't hear that 
awful clatter. If things are okay, copy everything off the drive. 
(If you're using MS-DOS's BACKUP, make five copies, at 
least.) 

Thanks Dusty. 

SOG VII, The Systems Design Conference 
. Again, SaG will be held in Bend, July 14 - 16. Sessions will 

be held at Central Oregon College, but we won't have the 
dorm this year (remodeling and all). 

There are plenty of places to stay in Bend, trailer parks, 
campgrounds, motels, resorts, etc. So sleeping shouldn't be a 
problem. 

The only reason we've encouraged early reservations at 
previous SaGs is because of the limited dorm space. Since we 
don't have the dorm, we're moving SaG registrations back to 
May 1 (by request of the SaG registration department). 

Despite waiting until May, you'll have plenty of time to 
sign up for the Thursday BBQ and Saturday evening banquet, 
the all-day and half-day white water rafting, and T-shirts 
(don't miss a year in your collection). 

Also, this year's technical events will include hardware and 
software design roundtables. They'll feature great designers 
and, as usual, audience participation is mandatory. 

Want to carpool? Want more information on places to stay? 
Check into the SaG forum on the Micro C RBBS (even before 
May 1) (503) 382-7643, 300-1200-2400, 8 bits, 1 stop, no parity, 
24 hrs. Leave a message if you have traveling room to spare or 
need to find someone coming out from your area. Any ques
tions about what's happening? Leave a message for the Sysop. 

Or, second best, we can send out brochures about the area 
and about lodging. 

Either way, registration begins on May 1, and we'll look 
forward to seeing you in Bend, July 14 - 16 for the latest, 
greatest, designers forum you could imagine. 

Back-It Version 3.0 
I've been watching for a good backup utility for a long 

time. I even purchased one of those $600 tape backups that 
hooks to a floppy controller. It didn't work. I went back to MS
DOS's BACKUP and RESTORE. Free, but not worth it. 

Back-It is a backup utility that corrects its own data and 
works incredibly fast. However, it has a menu system whose 
organization takes a little getting used to. (This appears to be a 
classic case where the programmer is too close to the package 
to see a new user's problems.) The disassembler I covered in 
the Comdex report was much easier to use than this backup 
program. 

The program shouldn't require a lot of thought. You should 
be able tp point to some files, specify a destination drive and 
turn the program loose. The less fuss the better. 

Requirements 
Apparently Back-It expects a 765 floppy controller, usually 

not a problem, and, apparently, it expects XTs to be running 
4.77 MHz. (If you can't verify a COPY because you speeded 
up your system and are no longer meeting setup and hold 
time on your floppy controller, then Back-It gets strange.) 

HAN_ .. ~:::::: ....... )~ 
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SCIENTIFIC GRAPHICS 
Presentation Quality Graphics 

For Printers and Plotters 

Screen Graphs for 
Fast Previews 

.. .. . . 
'--lit ........ 

Curve-Smoothing 
Interpolations 

Legends Placed Anywhere 

Built-In Editor Auto/Manual Scaling Log/Lin/SemiLog 

An indespensible Tool For Technical Professionals 
Special 

In~roductory $79 
Price 

System Requirements: IBM-PC. XT. AT or Compatible running DOS 2.0 or higher. Screen 
gmphs require graphi(;s card. Printer Graphs require Epson EX. FX. JX. RX. HS: Star 
Gemini. R:tdix. SO. SG. SR: IBM Gr.lphics: or compatibility with one of the above. Plotter 
graphs require HP-GL compatibility. 

4ilcientific 
Software 

Solutions 

P.O. Box 956, Dept. M, Valley Forge, PA 19482 
For Technical Information: (215) 269-0198 
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A Reliable PC/XT Compatible 
For The 

Corner Stone of Your Products 

Announcing The SLY40·XT 

The SLY40-XT is a small (4-1/4" by 
9-1/4"), four layer card featuring 
all of the PC/XT mother board 
functions. The board simply plugs 
into a passive back plane or 
SLICER'S 10 slot bus board. 

• High Integration - Composed of just 
17 Low Power CMOS ICS 

• NEC's 8 MHZ V40 
• One Megabyte of Zero Wait State RAM 
• 8087 Co-Processor Socket 

• Standard Keyboard Connector 
• Slicer's Own Bios, Source Code Included 
• Ideal For Tough Industrial, OEM and 

Portable Applications 
• American Made and Fully Supported 

by Slicer 

• Complete SLY40-XT System 
with 20 MEG Hard Disk 
- Just 1299.95, Retail 

• Without Hard Disk 
- Just 995.95, Retail 

Ask About Our Complete line of Computer 
Products and Accessories! 

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. 

SLICERT.M 
Slicer Computers Inc. 
3450 Snelling Ave. So. 
Minneapolis, MN 55406 
612/724·2710 
Telex 501357 
SLICER UD 

PC and XT Are Trademarks of International Business Machines 

Reader Service Number 19 
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Features 
Feed it unformatted disks and it will format them after as

king: liDo you really want me to format this?" Feed it disks 
with sector errors and it spits them back (hooray!). It has no 
trouble with large quantities of data covering many, many 
disks. It can recover selected files from floppies, create its own 
subdirectories during recovery, and do it all very quickly. 
Once you and the program finally get together, the results are 
great. 

With a new user interface and a better manual this package 
would be dynamite. Even without that, the data reliability 
makes it very worthwhile. 
Back-It Vs 3.0 $129.95 
Gazelle Systems 
42 North University Ave, Suite 10 
Provo Utah, 84601 
(800) 233-0383 

YAP (Yet Another Plug) 
I was cleaning up my office (opening a path to the desk) 

today when I came upon the empty remnants of the Mavis 
Beacon box. (Let's see, Larry had the master last... Or was it 
Laura?) Since cleaning and I don't get along, I thought I'd fill 
you in about Mavis. (At least until lunch.) 

Mavis Beacon is a typing tutorial. A fun typing tutorial. 
Seriously, it's the best, most innovative typing trainer I've 
seen. 

This package lets you play games, type mysteries, compete 
with the program, etc. Its graphics and sound are as good as 
the best games. And while you're enjoying the lessons, it's 
keeping statistics on your progress. 

If you're a beginner (or an intermediate), it'll put a 
keyboard on the screen showing the proper fingers hitting the 
keys as you type. You'll never need to look at the keyboard 
again. 

It even understands the sounder part of typing. Make a 
mistake and it trills. Do something well and you get a musical 
pat on the back. Enter the road race and the faster you type, 
the faster your motor runs. (And you thought your motor ran 
for other reasons.) 

Mavis will move you quickly to harder tasks if your speed 
and accuracy are high. Or, it will ask you if you're getting 
tired when your error rate rises. 

You may not want to do too well when you start out. Be 
too successful and you'll soon be over your head, but that's a 
small knock on a very smart and entertaining program. 

Anyway, if you're hooked on hunt and peck (or worried 
someone you love might fall into this horrid trap) you'll wait a 
long time to find a better teacher. 
Mavis Beacon 
The Software Toolworks 
One Toolworks Plaza 
13557 Ventura Boulevard 
Sherman Oaks, CA 91423 
(818) 907-6789 

And that's all from greater Bend. 

David Thompson 
Text Editor & File Copier 
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Technical Tips 

Turbo C Fixes 
I agree with the comments made in 

reviews of Borland's Turbo C in the not
August issue (#37). But I wish to pass 
on the details of a problem I had with 
the compiler in the hope of saving 
others from the same trap. 

The atan2(y, x) function must be of 
much more use to engineers than 
programmers. It seems to be poorly 
coded, and untested, in several com
pilers: Turbo C is one of them. I got 
Turbo C early in June and found that 
this function failed for zero values of x. 

Microsoft C, Desmet without 8087 
support, and Greenhills C for the DSI-32 
work well, while Turbo C, Desmet for 
the 8087 (at least my version), and the 
UNIX version 3 C compiler do not. 

I sent a note with the registration 
card describing how the function would 
hang the system and got a prompt ac
knowledgement from Borland. A few 
days later a complete set of replacement 
disks came, labelled version 1.0 (same as 
the first), with the problem fixed. 

Couldn't ask for better support. The 
code in Figure 1 has been useful for ex
ercizing the atan2 function. 

John S. Innes 
120 Macpherson St. 
Cremorne NSW 2090 
Australia 

The Woes Of Computer Neck 
So you've got Mr. Computer all as

sembled and have been using him full 
tilt since sometime last week? You've 
been working 10 - 14 hours a day on the 
new job, and your head aches? 
Shoulders tight? Eyes blurry, won't 
focus? You can't get rid of the pain be
tween your shoulder blades? Lower 
back stiff and sore? 

Welcome to the wonderful world of 
"computer neck." As a chiropractic 
physician specializing in spinal 
biomechanics, I see a lot of "computer 
necks." You can have your own in as 
little as two hours. 

Here are some simple steps you can 

take to help reduce this misery. Al
though there are conflicts between bits, 
bytes, and bones, you can take advantage 
of the inherent design strengths of your 
musculoskelatal system. 

There is a basic relationship which 
balances your bones and muscles with 
the effects of gravity. If let your bones 
support you, your muscles won't fatigue 
so quickly. 

From the side, while standing, a line 
drawn from the lobe of the ear should go 
through the point of the shoulder, the 
point of the hip, and just behind the 
bump of the ankle. Sitting, your upper 
body balance should not change. Sit 
upright with your chin in a neutral posi
tion and your shoulders down and back. 

Chair height should let your legs to 
reach the floor without dangling. Thighs 
and forearms should be nearly level with 
the floor. If you support either your 
wrists or elbows (both is even better) 
you're removing load from your 
shoulders. 

The keyboard must be directly in 
front of and below the monitor. I've 
found that raising the middle or bottom 
of the monitor to eye level works best for 
most of my patients. You simply cannot 
work effectively with the keyboard on 
your knees and the monitor on the desk, 
or with the two at a 20 - 60 degree offset. 

A short break every 20 - 30 minutes 
will also help-do head and shoulder 
rolls or other stretching. Anyone too 
busy to keep themselves comfortable 
while working will see their efficiency 
and accuracy drop. If these basic tips 
don't relieve the problem, check with 
your local chiropractor. 

Jack Pedersen, D.C. 
PO Box 65 
Sweet Home, OR 97386 
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MICRO ADS 
A Micro Ad is the inexpensive way to reach over 22,000 technical folks like your

self. To place a Micro Ad, just print out your message (make it short and sweet) and 
mail it to Micro C. We'll typeset your ad (no charge) and run it in the next available 
issue. You can also send camera-ready copy. Rates: $99 for 1 time, $267 for three 
times, $474 for 6 times (a best buy at only $79 per insertion). Full payment must ac
company ad. Each ad space is 2 1/4 inches by 1 3/4 inches. 

WINDOWS • SPRITES • MULTIPLE SCREENS 

for the 

ARE EASY WITH 
OMNIVID - PC rM 

IBM - PC/Xl and comp 
BLAZING FAST 

atibles. 

Compatible with any language. 
Offers support for multitasking. 

CGA • Monochrome' Hercules Compatible. 
_ Available March 1988 ~ -=- 69.95 ... 

lIE (606) 325-3736 
I =-,.FLEXISOFT 3987 Valley View Drive Ashland. KY 41101 
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QL Computer $99.95 pp 
128K Ram, expandable to 896K, 68008 
Chip, 32 Bit processor, 2 Built-in mi
crodrives. Write for catalog and infor
mation. 

~~ ffi 
Sharp's Inc. 

Rt. 10 Box 459 
Mechanicsville, VA 23111 

(804) 746-1664 

PAUL MACE SOFTWARE, INC. 
MACE UTILITIES' 
Data recovery and disk optimization tools. 
Eliminates hard disk risks and optimizes hard 
disk performance! 

$99.00 

HTEST/HFORMAT 
Advanced hard disk diagnostics. Delivers what 
the manufacturer promised! 

$89.95 
400 Williamson Way, Ashland, OR 97520. 

(800) 523-0258 

ffi ~~/El 
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Programmers Paradise 
The microcomputer software source that caters 

to your programming needs. 
Gives You Superb Selection, 

Personal Service, Unbeatable Prices! 
I CALL OR WRITE FOR THE LATEST CATALOG I 
1-800-445-7899 
In NY: 914-332-4548 ~ 11 P~JJ11 -- --.11..-___ 

.~ 

~'1ILAl" c~ 
A Division of Hudson Technologies. Inc. 42 ~i\ler Street. Tarrytown. NY 10591 
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94 MICROCORNUCOPIA, #40, Mar-April 1988 

QUALITY SPEECH I/O PRODUCTS 
Digitized speech, synthetic text to speech, voice 
recognition, music composing with voice, and 
more are available in hardware/software systems 
from COVOX. IBM PC/XT/AT and compatibles, 
Apple, Commodore, and Atari machines support· 
ed. Easy programming for fun and education. Or 
use to design your own products for this rapidly 
expanding technology. Prices starting at only 
$39.95. Call or write the manufacturer direct for 
FREE product information package. 

I?\ ~e~~, W Eugene, OR 97402 

(503) 342·1271 
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Advanced C Source Code Analysis With 

C:L1NES/C: TREE 
• Outlined listings reflect flow of 

control within procedures. 
• Tree diagrammer shows flow of 

control between procedures. 
• Source code reformatter. 
$59.95, shipping & handling inCluded. 
Maryland residents add 5% sales tax. 
Requires PC Compatible, MS-DOS 
256K 
SOFTREX • 4807 Bethesda Av., Suite 287 
Bethesda, Md 20814 • 301-881-8274 

Reader Service Number 56 

GA/3 VIDEO CARD 
Use Up to 3 Monitors From One PC 
Use All 3 Monitors Up to 1000 Feet 

From Your PC 
• Supports CGA/HGC/MDA in any combination 
• Works with standard PC software also 
• XT/AT example software included 
• Long Distance Option $39.95 per monitor 
• Quantity/OEM discounts 

GA/3 Video Card . . . . . .. $699 

I H ~ Advanced Products Division 
• 6280 East Prog ..... Lane, Ea.t WIng 

= :A: Parker, Colorado 80134 

303/841-4772 (Colorado) 800/237·2842 (Outside CO) 
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IBM Style Monochrome Card 
with parallel port. Made in Japan. 
535.00 

XT Style Keyboard without case 
mfg. by Cherry 525.00 

The dBase Book of Business 
Applications, 335 p. 53.95 

Koala Computer, Inc • 
4306 Torrance Blvd. 
Torrance, CA 90503 

(213) 316-5866 
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Before you code: 
The Idea Generator-
"Quickens and-improves 
problem solving."- InfoWorld 
Usually $195. For you, $145. 
Experience in Software, Inc. 
2039 Shattuck Ave. 
Berkeley, CA 94704 415-644-0694 
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FREE BUYER'S GUIDE 
Call or write for our FREE comprehensive 
"Buyer's Guide" containing hundreds of lan
guages, utilities and books specially for IBM 
personal computers and compatibles. We're 
the world's leading independent dealer of 
programmer's development tools because we 
provide sound advice, low discount prices, fast 
delivery, FREE domestic shipping and no 
hidden charges. 

Programmer's Connection 
800-336-1166 USA 
7249 Whipple Ave. NW 
North Canton, OH 44720 

800-225-1166 Canada 
9102406879 Telex 

216-494-3781 International 
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Parallon™ parallel 
processors 

Human Devices, Inc. 322 W 71 St NY NY 10023 
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HOW COMPLEX 
IS YOUR SOFTWARE? 
FIND OUT WITH PC-METRICTM! 

• computes popular complexity metrics 
• checks program against standards 
• predicts bugs and effort 
• versions for many popular languages 
• includes 100 page tutorial/manual 

SET Laboratories, Inc. 
Dept. Me, Box 03627, Portland, OR 97203 
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Macro Language/l (ML/l) 
The fast, language independent macro processor 

Extend your current programming language or define your own. 
. • Many useful utility MUI definitions included. 

• Speed source program COIll'ersions or level upgrades. 
• Unlimited macro definition passes. Supports 30K macro definitions 

per pass. 
• Define 4GL extension to your production language/environmeut. 
• Define new levels of programming abstraction and reduce software 

development time, effort. and tedium. 
• Define object.oriented language extensions. 
• Define complex text search and replacement macros. 

Requires: IBM PC, XT or AT and 100% compatibles. PC·DOS (MS. 
DOS) 3.1 or later, 256K. Now only $199.95, residents of New Jersey 
add 6% sales tax. (609) 448-3876 CACS Software, 34 Brook. 
lawn Drive, East Windsor, New Jersey 08520. 
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FastCopy 3.0 Desktop Publishing, Graphics, 
Laser Printer Fonts, & More! PEN PLOTS 

Turns your PC Into a diskette 
duplicating machine! 

for ONLY $69! 

SYSTEMS, sOFnNARE, SUPPORT 
PO Box 751022 

Houston, Tx n275·1022 
713·941·3100 

Computer Industry Almanac 

Fact-filled guide about the computer 
industry. Includes people, companies, 
products, trends, nat! users groups, 
associations, headlines of the year, book 
clubs, periodicals, forecasts, financial 
facts, benchmarks, fun trivia. 780 pgs. 
$29.95 + $2 shipping. 
Computer Industry Almanac, Inc., 8111 
LBJ Frwy, 13th Floor MC, Dallas, TX 
75251-1313. Telephone (214)231-8735. 
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OPT-TECH SORT/MERGE 
Extremely fast Sort/Merge/Select utility. 
Run as an MS-DOS command or CALL 
as a subroutine. Supports most lan
guages and filetypes including Btrieve 
and dBase. Unlimited filesizes, multiple 
keys and much more! MS-DOS $149. 
XENIX $249. 

(702) 588-3737 
Opt-Tech Data Processing 

P.o. Box 678 - Zephyr Cove, NV 89448 
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Our multiuser BBS has 3 lines on rotary 
and 260 + Mb of flies for MS-DOS, CP/M, 
and soon Macintosh users, One small 
$40.00 per year fee gets you access to our 
huge online library, Many disks available 
by mall for $5,00 each, FREE catalog If you 
send disk, maller, & return postage to: 

DataCOM Systems, 2643 Cedarview Court, 
Clearwater, Florida 34621-3710 

(813) 796-5627 modem 1200 or 2400 baud. 
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RAM DISK 
8-100 

2 Meg, Port I/O 
New, Warranteed 

$725 
S. Lugert 
439 Peck Slip 
NY, NY 10272 

or call: 
718-622-0654 
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A Ventilation 
System 

deSigned 
to prolong the 

lIfeoflBM~ 
PCPC/XT. 

Coldblue fits 
in the IBM 
enclosure 
reducing 

operating 
temperatures 

as much as 27'F 
increasing airflow 

across the card area. 
The one that really works! 

PO Box 33848. Antonio. TX 78265 $185. 
800-531-5314 Dealers inquiries welcome. 

WE SUPPORT: 
AUTOCAD.ORCAD.GENERIC 
LASER CAD. AND MORE 

electronic desIgn services 
1743 SE GAIL CT. 

HILLSBORO. OR 97123 
(Sa31648-231a 
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Azatar DOS Toolkit 
Turbo Pascal Tools for DOS 3.:XX 
miD Featuring: 

- 80 Pascal procedures and functions 
- Professionally bound manual 
- Example programs 
- No licensing for compiled code 

Only $95!! 
Azatar MicroSystems Inc. 3300 Monroe Ave. 

Rochester, NY 14618 (716)385-9780 Hrs: 9-5 Eastern 
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By Gary Entsminger 
1912 Haussler Dr. 
Davis, CA 95616 

The· Other Side Of TSRs 
DOS Shells 

C shells by the C shore? Prolog shells by the 
Prolog shore? Here Gary looks at the backside of 
TSRs-SHELLs. 

I
f you want to have access to more than one 
program at a time, you can try either of two 
approaches-terminate and stay resident (or 
TSR, see Tidbits this issue) or simply stay 

resident (or SSR). 
Another name for SSRs is DOS SHELLs, and 

here's how they work. 
You run the SHELL which executes other 

programs. When the "other" program finishes 
executing, the SHELL retakes control and idles 
until you tell it which program to run next. 

Both Turbo Prolog and Turbo C make the 
writing of this kind of SHELL fun by providing 
a SYSTEM predicate (in Prolog) and a SYSTEM 
function (in C). I use one of these SHELLs all 
the time, and assure you that from simple 
beginnings (see Figure 1) and the addition of a 
little imagination, you can create a sophisti
cated (Le., Mac-like) SHELL easily. 

This issue, I'll show you how to get started, 
and as time goes by, we'll add user-friendlier 
features. 

The code in Figure 1 (in Turbo Prolog) 
creates a window on five functions-

• a directory program 
• an editor 
• a memory status function 
• an exit to DOS 
• and an exit from the SHELL 
After creating the window, it waits for a key 

and then tries to match the key to instructions 
in a table. If it finds a match, it executes· the 
function (or runs a program). When the func
tion or program is finished, the window is 
recreated (via FAIL and BACKTRACKING), 
and the process recycles until the user enters a 
'Q' for quit. 

• • • 
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