

















































































































































































































GEMS SUPER DISCOUNT*

MOTHERBOARDS
XT/8088
4.77/8mhz TURBO, 640K,0K ....
4.77/10mhz TURBO, 640K,0K ..
4.77110mhz TURBO, 1mb, 0K, SW
4.77/15mhz SUPER TURBO, w/1mb MEMORY,
2/3 size, 110% faster than 6mhz IBM AT . 420
AT/286 AT SIZE
6/10mhz, 1mb OK, DTK, Ows ...
6/10mhz, 1mb OK, PC CALC, Ows .
6/12mhz, 1mb OK, PC CALC, ows
6/12mhz, 1mb OK, EW, 12mhz CPU, Ows..289
6/16mhz, Imb OK, PC CALC, Ows
AT/286 XT SIZE
6/10mhz, 1mb OK, DTK, Ows
6/10mhz, 1mb OK, ELTECH, Ows ..
6/12mhz, 1 or 4mb, 0K, MS, Ows
6/16mhz, 2 or 8mb, OK, NOVAS ...
6/20mhz, 2 or 8mb, OK, NOVAS
AT/386 AT SIZE
16mhz, w / 1mb MICRONICS ...
20mhz, w / 1mb, MICRONICS
20mhz, w / 1mb, 287 + 387 SOCKET,MS 1415
20mhz, w / 1mb, up to 16mb on M/B,1 par,
1 ser w/ 2nd opt
20mhz MYLEX motherboard
25mhz 38C w/imb

HARD DRIVES
§T-225 Seagate (DRIVE ONLY)
ST-225 with CONTROLLER .
ST-238 Seagate (DRIVE ONLY)
ST-238 with CONTROLLER
ST-251 Seagate 40ms HARD DRIVE
ST-251-1 Seagate 28ms HARD DRIVE ...
MR535 Mitsubishi RLL 65mb 28ms
ST-125 Seagate 3-¥ format 20mb
Miniscribe 3650 40mb (61 ms) MFM ...
Miniscribe 3675 63mb (61 ms) RLL 335
MAXTOR....Call For Special Prices ... $CALL
TOSHIBA MK130 65mb RLL 3-% form .. 575
HARD CARD 20mb Plus Development ... 545
HARD CARD 40mb Plus Development ... 729

FLOPPY DISK DRIVES
Fujitsu 360K BLACK FACE PLATE ......... $64
Fujitsu 1.2mb BEIGE FACE PLATE ......... 83
Teac 360K e 13
Teac 1.2mb .. ... 86
Teac 720K with 5-%2 mount bracket 92
Teac 1.44 3-'2 w/ 5-Ya bracket .. 110
Mitsumi 360K BLACK ... 63
Sony 720K 3-'2 w/ 5-Ya bracket ........... 94
Sony 1.44mb 3-Y» w/ 5-Ya bracket 19
Toshiba 720K 3-'2 w/ 5-Y4 bracket 99
Toshiba 1.44mb 3-'2 w/ 5-Y4 bracket .... 119
Mitsubishi 360K ... 69
Mitsubishi 1.2mb

. 229
259

XT SLIOE

XT/AT Like Case

AT 3 Floppy Drive Front / 2 Button

AT 3 Floppy Drive with Digital Disp ..

XT SLIDE Heavy Duty, quality

XT/AT like, slide, heavy duty, qual .

AT DT 3DR FT, 2 button, SOL ...

AT DT 3DR FT, 2 button, AS ...

AT DT 3DR FT, 2 button, DIG DISPLAY ...
AT DT 3DR FT, DIG DISPLAY/PC CALC ....

SPECIAL CASES
Transportable {case PS KB Mono Monit)$435
Transportable EGA VER
LCO portable 640X400 Bracklite 18lbs ... 759
Carrying Case for portables .. 35
Tower Case 230W PWR SPLY, 6 hal . 250
Tower Case widigital display, 3 Dr. Front will
hold 7, ¥zht Dr. 220W

POWER SUPPLY
150 watt XT Compatible
200 watt XT Compatible
200 watt AT Compatible
220 watt AT Compatible ...
250 watt AT Compatible

KEYBOARDS
84 KEY At Style Keyboard
84 Key At Style Maxi Switch Keyboard .... 49
101 Key Enhanced Monterey . ... 42
101 Key Tronics Keyboard
101 Maxiswitch Enhanced Keyboard .
101 Tactile Enhanced Keyboard

MOUSE
Logitech M-8 Button
Logitech C-7 Button ..
Logitech HI-REZ .
Microsoft Bus Mouse + Paintbrush/Menu .
Microsoft Ser Mouse + Paintbrush/Menu .

VIDEO CARDS
Monochrome W/ Printer Port
Monochrome 132 Column & Print Port ...
Color Graphics Adaptor
Color Graphics Adaptor 1/ print port
Micro EGA Auto Switching
Video-7 VGA
Paradise VGA Plus
Paradise VGA Professional

1/0 CARDS
Multi 1/0 Ser Par Cal Clk Game Disk
Multi 10 Above (DFI)
Magic 1/0 Ser Par Cal Clk Disk Ctlr 360K, 720K,

I/O Plus.. Ser Par Cal

Parallel Card (XT)

Serial Card 2nd Serial Optional .

Port Serial Card w/2 Port & Opt ...

2nd Serial for XT

Game Card (2 Ports) ..

AT /0 CARD par, game, ser, 2nd ser opt . 42
2nd Serial Port for AT

Floppy/Hard Disk Controller
2 Drive Floppy CTLR (360K/720K)
4 Drive Floppy CTLR (360K/720K)
2 Drive Floppy Master (360K/1.2mb)
4 Drive FDC (360, 1.2/720, 1.44)SEF 89
4 Drive Super Special FDC W/Cables 89
WD FOX 2 Floppy Drive CTLR For AT ..... 57
WD WX 1 Hard Disk Controller 8 Bit 57
WD XT/GEN Hard Disk CTLR For XT 52
WD 27X RLL Hard Disk Controller 59
WD WA-2 FD/HD CTLR For AT (MFM) ... 112
DTC 5287 FO/HD CTLR For AT (RLL) .... 154
NCL 5425 FD/HD CTLR For AT (MFM) ... 112
ADAPTEC 2372 FD/HD CTLR AT (RLL) .. 179
16 Bit 4 Floppy/2 Hard Drive Controller
Modified 16 Bit DTC CTLR MFM & RLL .

TAPE BACKUP
Teac 60mb MT2ST/45 (CASS) INT
Everex 60mb Wangtek INT (Cart) ..
Colorado 44mb (Cart) Internal

MONITORS
Goldstar Amber Monochrome 720X348 . $58
Samsung 1252 Mono 720X348 TIL/SW .. 66
Samsung 1464 EGB 219
Evervision 14 Amber Flat Screen ... 19
Amdek 410A ... ... 139
199
Taxan Composite Amber/Green 89
Relisys EGA with TILT & SWIVEL . 339
Relisys Mutti Scan ... 499
Mitsubishi 1410XC EGA ... 379
Mitsubishi 1381A Diamond Scan ......... 539
Nec Muttiscan Il .. 569
Sigma Designs Laserview 1901-PC

295

$539
.. 679

PRICES

CHIPS (Prices Subject To Change)
V-20 8mhz (replacement for 8088)
V-20 10mhz .. 16
8088-2 CPU
8087-2 MATH CO-PROCESSOR FOR XT . 149
8087-1 MATH CO-PROCESSOR FOR XT . 215
80287-8 MATH CO-PROCESSOR FORAT . 229
80287-10 MATH CO-PROCESSOR FOR AT.279
80387-16 MATH CO-PROCESSOR FOR AT..425
80387-20 MATH CO-PROCESSOR FOR AT.CALL
64K 150ns DRAM
64K 120ns DRAM .
64K 100ns DRAM .
64K 120ns DRAM 4464
256K 150ns
256K 120ns ...
256K 100ns
256K 80ns
1mb 100ns
256K 100ns SIMM'S (SIP's)
256K 80ns SIMM'S (SIP’s)
256K 100ns STATIC COLUMN RAM
256K 80ns STATIC COLUMN RAM

Desktop Publishing
Hi-Res 1024 15"MONITOR W/Video Controller
1024 X 768 Resolution

SCANNERS
Mitsubishi Hand Scanner Full Page MH216
200 DPI, 8.5" X 11"
Mitsubishi 400 DPI MH 130
Mitsubishi Paper Feeder For Scanner ...

Abaton 300 FB Full Page Scanner

ACCELARATOR CARDS
MICRO 286-10 OK
SOTA 2861 10mhz OK
SOTA 286i 12mhz OK

MOTHERCARDS
SOTA 5.0 MOTHERCARDS w/imb, 10mhz.$779
SOTA 5.0 MOTHERCARDS w/imb, 12mhz.879

Chips and Technologies VGA Card

MODEM
1200 BAUD with Software
2400 BAUD with Software
Zoom HC 2400 w/Procomm Software ...
External 1200 w/PC Talk 1il S'W
External 2400 w/PC Talk Il S’W ..
Everex External 2400 Modem

CAD PRODUCTS
MITSUBISHI HA3905 19V/20" MONITOR, ANALOG/
TIL, 1024 X 1024, 15.7 35.5khz
MITSUBISHI HL6905 19" MONITOR, 1280 X
1024, 307 64khz AUTO TRACKING .... 2415
HIGH RESOLUTION VIDEO CARDS FOR CAD
QDPVIVA 1280 1290 X 768 16 COLORS . $1289
QDP VIVA 2000 1024 X 1024 16 COLORS..1559
QDPVIVA 2000 2 2024 X 2024 16 COLORS.1895

Econo XT® Compatible
8mhz Turbo M/B,OK, case,
Keyboard, 150w P/S, FLOP CTLR, 1 360K
Drive, Mono video B.D.

MONITOR

. \

t\“'

"\Lap Top Computer
The New Mitsubishi MP286L
12mhz,1.44,20mb.....$2475

Call for Discounted System Prices

*All prices shown are pre-paid or ordered by VISA or Mastercard. Charge card orders are subject to a 3% surcharge.
For C.0.D. or term orders on parts above add 10%.
XT* AT* & IBM" Are Registered Trademarks of International Business Machines.

GEMS

computers
3446 De La Cruz Boulevard

1-800-332-GEMS

IN CA 408-988-0161 TECH SUPPORT 408-988-0146

Santa Clara, California 95054

In Business Since 1985
A member of the Better Business Bureau
and Chamber of Commerce.
HOURS: M-F: 9 A.M. - 9:00 P.M. EST
7:00 A.M. - 7 P.M. PST / SAT: 8 A.M. - 6:00 PM.

FAX 408-988-0609
Shipping: 4% plus $3.00 handling on all part orders (except cases, 9% + $3.00). APO/FPO
orders add 8% plus $3.00 on part orders. Call for exact charges on Systems and Monitors.
CA residents add 7% tax. Prices reflect 3% cash discount.
One Year Warranty On All Parts And Systems |
All Orders Are F.0.B. Santa Clara.

Reader Service Number 130
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Around the Bend

as I wouldn’t go back to pasting up Micro C’s pages by hand.

Hard Drives, Yet Again

Talking about hard drives is a fast way to get attention;
and with this column and Last Page running neck and neck
for “most read” (and with Units and Modules and Bruce’s
hardware pieces coming up fast), it looks like I'll have to do
another bit about the little beasties.

Actually, I'm just interested in hard drives. I use two or
three every day, and there’s no way Micro C would function
as a floppy based magazine.

Anyway, I did a short phone survey to see if anything had
changed radically in the past six months. Here’s what I found:

Leo Henderson, Rotating Memory Systems (Service Shop)

“Don’t use Seagates, any models. I'd never suggest a Sea-
gate under any circumstances, they were designed to throw
away. CMIs, the older ones aren’t good. Priam, a little shaky,
their best drives are medium quality.” :

So what would he recommend?

“Miniscribes aren’t coming in for repair very quickly, they
have a pretty good drive. CDC is also reliable. Maxtors are
good. In fact, the older Maxtors are better than anything else
in the low capacity field. Conner Peripherals is a new com-
pany building drives, they don’t have a track record yet but
their hardware looks very good.”

Leo was the only person who wouldn’t give passing con-
sideration to the Seagate 80 meg 8096. When I asked him

Continued from page 4

specifically about this popular full-height unit, he replied:
“Don’t use Seagates under any circumstances.”

Leo Henderson

Rotating Memory Systems
473 Sapena Ct. #26

Santa Clara, CA 95054
(408) 988-2334

Dale, Cal Abco (Distributor)

“In the 20 meg arena, we're having trouble with the 3 1/2”
Seagates. Those are the ones Seagate’s hoping will replace the
5 1/4" 225s. Out of 100 1255 we sell, 6 to 9 come right back.
Things are too tight in the drive market to pay for that many

returns. No one’s making anything on drives as it is. I'm rec- -

ommending the Miniscribe 8425F, 20 meg, 40 ms, MFM, half
height.

“For 30 megs I'm suggesting that people get the 8438 RLL
68 ms Miniscribe or the 8438F (fast) RLL 40 ms.

“For 40 megs I like the Miniscribe 3053 MFM and the Sea-
gate 251-1 (fast) MFM.

“In the 80 meg arena, I especially like the Miniscribe 6085
full-height 71 meg. Or if you need an inexpensive drive with a
full 80 megs, use the full-height Seagate 4096.

““However, the best drive in that ballpark is the Micropolis,
79 meg. You could throw it off the Empire State Building. It's
the Cadillac of the high end drives, but you'll pay $300 to $400
more than you would for a 4096. For 150 meg and above, the

r
THE SLY40-XT

e The SLY40-XT is a 4-Y4” by 9-4” Card
Featuring the Full Functionality of a
PCI/XT Mother Board

¢ NEC's 8MHZ V40

¢ One Megabyte of Zero Wait State
RAM

ANNOUNCING
THE DISKLESS WORK STATION

e A PC/IXT Compatible Network Node

e Enclosure Dimensions are just 10" by
10" by 3-%2"; about the same size as a
Desk Top Telephone

¢ No Cooling Fans are Required, so the
Unit is Perfectly Quiet

e 64K ROM Space i
P PC and XT Are Trademarks of International Business Machines * Adds Secunty ,fO
¢ |deal for Tough = —— the Company’s
Industrial Mastor Card 3450 Snoling Ave. So Computer System
. . isa ™ elling Ave. So.
Applications Check SLICER™ Minneapolis, MN 55406 | ¢ Dealer & Distributor
: oney Order 612/724-2710 i
coop. EEe=—— rAx 6127240878 Inquiries are
Welcome
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Around the Bend

drive you want is definitely Micropolis.”

Dale Leisen

Cal Abco

6041 Variel Ave.
Woodland Hills, CA 91367
(800) 321-4484 Ext. #295

Brian Garrison, Emerald Microware (Retailer)

“I'm still selling Miniscribes. For 20 megs I'm selling the
8438, MFM, 3 1/2" either 68 ms or 40 ms.

“For 30 megs it's the 8438 with an RLL controller. I've had
no trouble with that combination.

“For 40 megs I use the 3650s, half height. Not real fast, 60
ms, but they’re very cheap. Or, if someone wants speed I give
them the 3053 MFM. At 25 ms it's hot, though it’s relatively
new.
“For 80 megs I like the 3085. It's 22 ms, half height, 5 1/4”
and holds 71 meg,.

“For controller cards the Western Digital 1002 WX1s are
good. For RLL I'm using DTC and Adaptec. The Adaptec is
very fast at 1:1 interleave.

“I've noticed that a lot of the house-brand OEM clones are
using Tandon, half height, 3 1/2” hard drives. They must be
awfully cheap.

“I'm not handling any Seagates now, at all. Seagate called
last week and told me all about their reliability, but I don't
know anyone who's using them.”

Continued from page 70

Brian Garrison
Emerald Microware
P.O. Box 1726
Beaverton, OR 97075
(503) 641-0347

A Little Reality

I must add something. If you have Seagates, don’t panic.
Some of our 225s have run flawlessly for years. And, if you
purchase something else, remember that they too ship an oc-
casional lemon.

If your drives have been error free for awhile, they’ll prob-
ably be error free for a lot longer. Be sure to do a low level re-
format (especially on the 225s and 238s) every six months
(wouldn’t hurt with any drive).

Be sure to keep them as cool as possible. Don't stack a
floppy drive right on top of a hard drive, especially a Seagate.
After running the system for two hours, open it up enough to
place your hand firmly on top of the unit. If it's uncomfortably
hot, then move your hand. (I shouldn’t have to tell you this,
you know.) Also move the drive.

Come to think of it, I should tell you about that big wad of
cables you have blocking air flow across your main board.
You know, those grey ribbons that hook up with the drives
and ports and all. Kinda zaps those fancy ceramic LSI chips,
being hot and all. (Remind me to mentijon it in this column
sometime.)

RANMCHECK™

The Inexpensive Way To Test Your Memory Chips

ONLY $249

The only affordable
device to test 256K and
64K RAM chips.

How do you test RAM chips?
m With a $1200 test system,
too heavy to take in the field
@ Through a cumbersome, time
consuming process of plugging
chips into a memory board and
running a diagnostics program?
How about a portable, hand-held device
that tells you in 2.3 seconds if a
memory chip is good or bad?

Just place the chip in a zero-insertion
force socket, close the lever, and get
test results immediately.
"RAMCHECK is an indispensable tool for
those who service, sell or handle products with memory chips."”

30 day money
back guarantee

Ask About Available Opitions:
W AUTO-LOOP - Continuous Testing
W VERIFIER - Accurate speed verification down to 50ns

RAMCHECK is a trademark of Innoventions, Inc.

(503)626-6333 or (800)3ARISTO

COMPUTERS INC.

6700 SW 105TH AVE, SUITE 307-U, BEAVERTON, OR 97005

Reader Service Number 132

source code from program files (EXE or COM).

And the files are labeled and commented so

they become USEABLE. MD86 is an interactive

disassembler with an easy to use,. word

processor like interface (this is ecrucial for

the REAL programs you want to disassemble).

With its built-in help screens you

won“t have to constantly refer to

the manual either (although

there are valuable discus-

sions on the ins and outs

of disassembling which

you won't want to miss). o #-}
“The Code Buatorsi®

MD86 is a professiomally

supported product and yet costs

no more than "shareware™. And of course, it“s
not copy protected. VERSION 2 NOW AVAILABLE!

MD86 V2 is OHLY $67.50 (51.50 s&h) + tax

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

N TN
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Tape Backup

Speaking of hard drives, I kind of took to heart the stuff I
wrote in the July/August issue (very unlike me) and decided
to back up the Micro C hard drives.

Tape always seemed like the easiest method. Stick in the
cartridge, start the backup program and then split.

Everyone’s making tape drives that look vaguely familiar
to floppy controllers, so you just plug them in. My experience
with an Alloy 40-meg unit demonstrated that there were ways
to screw things up.

I fought with that tape unit for six months. Returned it and
waited another six months to get my money back.

So it was with great trepidation that I purchased my sec-
ond 40-meg tape backup and headed back to the office. (Be-
tween MicroSphere and Micro C there’s the Desert Deli, and
they have these large, warm, crispy, gooey, chocolate chip coo-
kies. I bought a dozen to fortify me for the battle.)

However, in under half a cookie I'd pulled the connectors
off the B: floppy and slipped them onto the tape unit, inserted
the support disk, and fired up the system.

It worked.

But that left me holding the bag (of cookies), so I moved
the tape drive to another system. An AT.

It worked. (In another half a cookie.)

Out of desperation I attacked one of our PC Tech X-16s.
They didn’t use the 765 floppy controller in the X-16, so most
backup software doesn’t work. (This ought to be a half-bag

Continued from page 71

project.) But in one cookie flat, the Archive was zipping along.
Perfectly. (And by the time I'd finished the third of those
wonderful zit producers, I was an expert with the tape
backup’s software.)

The tape drive I purchased was the Archive 5240. It ap-
pears to run at 250K bit/sec (like a 360K drive) and stores an
average of 1 megabyte per minute. (Works on XTs and ATs.)

They have another model, a 5540 designed for ATs only. It
stores 2 megs/minute, so I assume it transfers data at 500K
bit/sec like the 1.2 and 1.44 meg drives.

-Both retail for $499. (Without chocolate chips.)

Since we have more machines than tape backups, I some-
times move one of the drives to other machines.

In fact, it’s so easy and the backup is so effortless, I've got a
suggestion:

If you service hard drives, you're often taking data off a
drive, reformatting it, and then restoring the data. Ten floppies
here, fifteen there. You spend hours feeding disks into ma-
chines (dum-da-dum-dum). Why not cable up one of these
little tape units and go have lunch, dinner, even a dozen
warm, crispy, chocolate chip cookies? (You can get them to
go.)

Archive Corporation
1650 Sunflower Ave.
Costa Mesa, CA 92626
(714) 641-1230

AG-offers the highest q\uahty advanced
e for PC technigians. The course

« Discover better dlagnostlcs parts s
new trouble-shooting tools and test
+ Toll-free teg parts-locat

Our five-day PC Maintenance Course is o
California, New York, Washington, Atlanta; Chicag
St. Louis, Dallas, Seattle and other major ci

Computer Hardware Training Spe

Reader Service Number 59
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Cs PROMPT DELIVERY!! |

SAME DAY SHIPPING (USUALLY)
QUANTITY ONE PRICES SHOWN for OCT. 18, 1988

. OUTSIDE OKLAHOMA: NO SALES TAX
DYNAMIC RAM

SIMM 1Mx9 80 ns $525.00 E

SIPP iMx9 100 ns 475.00 §

SIMM 256Kx9 60 ns 175.00

1Mbit 1Mx1 100 ns

41256 256kx1 100 ns

51258 *256kx1 100 ns

41256 256Kx1 120 ns

41256 256Kx1 150 ns

41264

E
27C1000 128kx8 200 ns
27C512 64kx8 200 ns
27256 32kx8 250 ns
| 27128 16Kx8 250 ns
STATIC RAM
62256P-10 32kx8 100 ns
6264p-12 8kxg8 120 ns

OPEN 6‘/2 DAYS 7:30 AM-10 pm: SHIP VIA FED-EX ON SAT.
WE EXPORT ONLY TO CANADA, GUAM, PUERTO RICO & VIRGIN ISLANDS
SATDELIVERY | MasterCard/VISA or UPS CASH COD
mciuoeooN | Factory New, Prime Parts uPoo

i %IgoRo%)PPROC§SSORS UNLIMITED INC.
A : ‘eoria Ave a

T A 1 3e/a io| BEGGS, OK. 74421 (918) 267 4961
s P S10.25/ 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 @ $6.00, or guaranteed next day Priority One @ $10.25!

80287-8 80387-16

160.00 $245.00 -80387-20
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Work Time

From reading Micro C, you probably assume we goof off all
‘the time. You figure I'm up in the air somewhere in the Stin-
son, Larry’s on vacation, and the rest of the staff is holding an
eternal SOG. Not so. Why this very moment I'm sitting in
front of my computer slaving away on the world’s second
longest editorial (the longest ran last issue).

I also happen to be sitting on a log, in the middle (not near
an edge, anyway) of some very thickly wooded mountains.

I'm in a very narrow cut in the hills, a small creek tumbles
by about 20 yards below me; occasionally I hear a bird or two
over the rush of the water.

It's a lot of work putting out a magazine. A lot of work.

Micro Channel Is Dead, Long Live...

When 1 first saw IBM’s micro channel, I was bummed.
Here we go, follow the leader again, only this time IBM had
raised the stakes and it would get a cut from every one of
those stakes. It looked like they’d found a way to turn the
micro marketplace into one gigantic profit center.

However, something happened to micro channel. I think it
was the marketplace.

What is IBM left with?

(1) A PS/2 series that it says is five times as dependable as
the original ATs. (Though I understand the PS/2s still aren’t
as dependable as generic clones.)

(2) Machines that can’t keep up with many clones (despite
the “high-speed”” bus).

(3) A motherboard that won't accept 90% of the video,
drive, I/0O, and other cards currently on the market.

(4) A system that people aren’t writing custom software for.

(5) A system that’s almost as compatible with the original
XT/AT software (the kind of software people are writing) as
the clones.

Meanwhile:

Why do math coprocessors cost $150 - $450? Why has Intel
refused to second source the 80386? Why am I asking these
dumb questions?

Intel, it appears, is trying to take full advantage of its chip
design prowess and its corner on the market. However, VM
Technologies (a Japanese consortium) is laying out $1 billion
(probably in the form of yen) to ramp up manufacturing of its
VMB8600S. The chip will run 386, 286, and 8086 code at 20
MHz and it's supposed to run 8086 code faster at 20 MHz
than an 80386 at 20 MHz. Plus, if I know the Japanese, the
chip won'’t cost $300 a copy. ‘

Of course, Intel could push for an import ban so the Ja-
panese wouldn’t dump VMB8600s on the U.S. market.

Magazine Review

Borland’s Turbo Technix and Kaypro’s Profiles have called it
quits.

Turbo Technix had been given a year to make a profit. Pro-
files got five years.

But magazines aren’t the only things the companies have
dumped. Borland’s taken a new, very conservative tack, re-
portedly cutting advertising from $6 million/year to $2.2 mil-
lion (you don’t see them in Micro C any longer) and hacking
away at their direct sales staff.

Kaypro appears to be belt-tightening everywhere. Not only

Continued from page 72

are they cutting out frills such as the magazine, but they’re
also cutting management (I understand David Kay resigned
last Friday). I've heard that the problem stems from ongoing
losses and a $12 million note that comes due the middle of Oc-
tober. Which leaves the chilling question: Does Kaypro Corp.
have a ghost of a chance of making it to Halloween?

Micro/Systems Journal RIPs Again

Those of you who are old enough to remember S100 will
no doubt remember Sol Libes and Microsystems. Microsystems
was purchased from Sol by Ziff-Davis and Ziff ran it for a year
or two before folding it.

Sol restarted the magazine as Micro/Systems Journal and two
years ago sold it to M&T (the company which publishes Dr.
Dobb’s). M&T planned to strengthen the hardware/software
mix, move strongly into the PC market, and go head to head
with BYTE.

Well, M&T’s contract with Sol has expired, so it is shutting
down MicrofSystems Journal and is starting a whole new ma-
gazine called LAN Technology.

Sol may be tired enough of magazines to let dead journals
lie.

Meanwhile, I understand BYTE has dropped Ciarcia (as of
the December '88 issue). BYTE is trying to become yet another
PC Magazine. (But you knew that.)

READ/WRITE /
FORMAT /DUPLICATE

Disks from over 300 other micros

be from previous versions

vaila e
Upgrades 2 5.00 Call for Authorization

| for only $2

To Order Contact:

SKENQOSOIET

2210 SIXTH ST. BERKELEY, CA. 94710
(415) 644-9366

Reader Service Number 39
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So at Micro C, we just get ourselves out of a puddle and
into the mainstream and what happens? Everyone else bails
out. Is there something about hardware that we don’t know?
(Is there something about hardware that they don’t know?)

By. the way, speaking of puddies, I've confluenced the Kay-
pro Column with CP/M Notes.

The Editor’s Shorts:

Stat Graphics

Tom Gettys called to say there’s a bug in Stat Graphics. The
program ignores more than six columns of data unless you set
your system clock to April 1, 1988, or earlier.

Kinda makes me wonder who wrote their program. He
may no longer be there, but his legacy definitely lives on.

Perfect Vision

I was just loaned a board by Perfect Vision which converts
composite video (TV, video camera stuff) into computer
graphics. This board grabs pictures from any video tape re-
corder, or video camera, and displays them. Then it lets you
store the images on disk and display them later. More impor-
tantly, it also translates images into PCX files for use in
graphics and desktop packages. (Hey, how about a spread of
Olympics pictures — the first Micro C centerfold?)

The current model only stores shades of grey, but it does let
you translate each of those shades into an incredible number
of colors. Boy, the posterizations are interesting.

However, there’s no way I know of to grab the colors other

Tell the World!
Wear a Micro C T-Shirt.

Choose a blue shirt with the Classic Micro C Pup
or a silver-grey shirt with Micro C Logo.

$8.95 each ppd./US.A.
$10.95 each ppd. Canadian & Foreign
Available in S, M, L, or ExL.
Micro Cornucopia
P.O. Box 223, Bend, Oregon 97709
1-800-888-8087
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than taking a picture of the screen. When I import the mono-
chrome versions of these files into Ventura, for instance, the
image is very poor quality. Garbage and jitter that I didn’t no-
tice on the TV screen look awful when captured.

But even what appeared to be reasonable quality when cap-
tured, was, at best, marginal as a PCX file. At this point I think
the technology is still relatively crude, probably hampered
more by the low resolution of television transmissions than an
inability to convert images.

Also, this new product has its share of rough edges. Images
weren’t always translated properly into PCX files. Image con-
trast and brightness were difficult to set. Error messages were
cryptic, and the way it operated wasn’t always the way I ex-
pected — though it was generally easy to use.

Perfect Vision $349.95
SunRise Industries
3801 Old College Rd.
Bryan, TX 77801

(409) 846-1311

12 Volt Book

Okay, okay. I give up. I assumed that an ISBN number
would be sufficient to connect you up with this informative
book. I was wrong. So here’s all the dope on this load of infor-
mation on batteries, generators, and refrigerators. (Refrigera-
tors? Sure, to store your Jolt Cola so you can program.)

Anyway, David Smead and Ruth Ishihara put together a
sailboat that’s entirely electrically self-sufficient, and this book
is about that experience.

Living On 12 Volts (344 pgs, $25)
Rides Publishing Company

2442 NW Market St. #43

Seattle, WA 98107

(206) 789-5758

Call them and they’ll sail it to you.

Advertise In Russia

I read a short piece in the Wall Street Journal that I have to
pass along. It turns out that the Russians (with the help of
Computerworld’s publisher) have started a magazine called PC
World USSR.

This wonderful new Russian magazine has an innovative
new feature — advertising. (You heard it here second.)

Anyway, their U.S.-based salesman sold 30 pages of ads at
$3,000 per page, but when the first issue came out it contained
only four ads. It turns out that the Soviet editors removed any
ads that “didn’t contain enough technical information” and
decided the facts in 11 others repeated information already in
editorial copy. Apparently they didn’'t want to waste the
advertisers’ money.

Waste? We're talking advertising, not ethics.

Do Svidan’ya (It's goodby in Russian, I hope.)
David Thompson



By Michael S. Hunt
845 E. Wyeth

Pocatello, ID 83201

(208) 233-7539

Out Of Sorts?
And: Can You Spell Me?

Michael writes the fundamental units you need
to create and use a real, honest to Webster, diction-
ary. Great fun.

ast issue I showed you a program and

asked what it does. The identifiers were

changed to protect the identity of the

program. If you say it’s a sort routine,
then you get your Junior Programmer Badge.
This program (see Figure 1) is called The Sort
From Hell. Now let’s see if I can explain how
it works.

The program first calls SortInput. Sortinput
calls Number with the prev parameter set to
MAXINT. This insures that no input value is
greater than the prev value for the initial call
to Number. On the first call Bubble has no ef-
fect, and Number makes a recursive call to it-
self. Each time Number is invoked it requests
an integer n, swaps n with the previous n if
the current n is larger by calling Bubble, and
then invokes itself.

When Bubble is called, it performs the
swap if necessary. If the swap was necessary,
Bubble also calls PrevBubble. PrevBubble is
Bubble from the previous recursive call. The
first time Number is called, PrevBubble is the
empty procedure EndBubble. EndBubble is
used because no swap is required for the first
call to Number. The combination of Bubble
and PrevBubble keeps the list of integers in
ascending order.

When eoln(input) becomes true, the in-
tegers are printed out in descending order as
Number falls out of recursion.

I hope my description is clear, but it's hard
to describe something this convoluted and re-
cursive. If you have a language that supports
procedure passing, try running it.

This Time

Last time I introduced the problem of stor-
ing large amounts of information. In this issue
I will describe a dictionary unit and how it
works. The example unit (see Figure 2) uses a
disk based dictionary. A memory based unit
and the Modula-2 code are available on the
Issue #45 disk.

You might think that a spelling dictionary
is only useful for writers, but a dictionary can
store and retrieve many types of information.
Any list of items, such as identifiers, pass-
words, or anything else, can be stored in the
dictionary for reference.
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Unbelievable!

W SEE HOW PROGRAMS WORK
I EASILY MODIFY PROGRAMS

SOURCER™ creates detailed commented source code and listings from memory
and executable files. Built in data analyzer and simulator resolves data across
multiple segments and provides detailed comments on interrupts and subfunctions,
I/0 ports and much more. Determines necessary assembler directives for reassem-
bly. Complete support for 8088 through 80286, V20/V30, 8087, and 80287 instruction
sets. We welcome comparisons with any other product, because no product comes
close to the ease of use and output clarity of SOURCER.

On my list of programs that | simply won’t do without!
—Robert Hummel, Senior Technical Editor, PC Magazine

SAMPLE resetprn.lst  ResetPRN v1.01 Sourcer Listing  19-Apr-88  4:05 pm Page 1
OUTPUT PAGE 60,132
Fully 3 RESETPRN
i Created:  15-Apr-88
aUtOmat/C i Version:  1.01
Program ; 8 (0040:0008=378h)
= 0008 jata_le equ H 40 -
header -
: seg_a -----
seg_a segment para public
Assemb/ef assume csiseg_a, ds:seg a, ss:stack_seg b
d/fec[/ves resetprn proc far
658 :0000 start:
658E:0000 EB 23 Jmp short loc_1
658E:0002 52 65 73 65 74 50 db 'ResetPRN v1.01', 0Oh
658E:0008 52 4E 20 76 31 2E
i 658E:0006 30 31 0D
DEtermlnes 658E:0011 0040 data_2 dw 40h s
65BE:0013 0D OA 52 65 73 65 data_d db 0Dh, OAh, ‘Reset Printer? §*
datdatareas 658E:0019 74 20 50 72 69 6E -
a 658E:001F 74 65 72 3F 20 24
n ype 658E:0025 loc_1:
658E:0025 OF push  cs
. 658E:0026 1F pop ds
Detailed 656£:0027 LBA 0013 mov  dx,offset data_3 : (G58E:0013+00h)
658E:002A B4 09 moy ah,9
comments 658E:002C €D 21 nt 2 ; DOS Services ah=function 09h
; display char string at ds:dx
658E:002E B4 01 mov ah,1
658£:0030 €D 21 int 21h : D0S Services ahefunction Olh
: get keybd char al, with echo
658E:0032 3C 79 <mp al, 7%h 'y
656E:0034 75 16 Jne loc3 Jump if not equal
658E:0036 8E 1E 0011 mov ds,data_2
. 658E:003A 8B 16 0008 mov dx,ds:data_le
Simulator 6586:003 83 C2 02 ad du2
658E:0041 BO 08 mov al,8
follows 658E:0043 EE out  dx,al ; port 374h, printer-2 control
; al « 8, initialize printer
segment 638E:0044 B9 8000 my  cx,8000h ' ‘
658€:0047 locToop_2:
Changes 658E:0047 E2 FE Toop tocloop_2 v Loop if cx >0
65BE:0049 B0 OC mov al,0Ch
658E:0048 EE out dx,al port 37Ah, printer-2 contro)
al = 0Ch, Init & strobe off
65BE:004C Toc_3:
658E:004C B4 4C mov ah,4Ch RS
G58E:004E CD 21 int 2h ; DOS Services ah=function 4Ch
Eas}/ [0 ‘ terminate with alereturn code
resetprn endp
;ead ¢ seg_a ends
orma H stack_seg_b ----
stack_seg b  segment para stack
6593:0000 0OCO[FF] db 192 dup (OFFh)
stack_seg b ends
end start

{Source code output and inline cross reference can also be selected)

BIOS SOURCE W CHANGE AND ADD FEATURES

M CLARIFY INTERFACES
for PS/2, AT, XT, PC, and Clones

The BIOS Pre-Processor™ with SOURCER provides the first means to obtain
accurate legal source listings for any BIOS! Identifies entry points with full expla-
nations. Resolves PS/2's multiple jumps for improved clarity. Provides highly
descriptive labels such as “video_mode” and much more. Fully automatic.

SOURCER $99.95  BIOS Pre-Processor* $49.95  SOURCER w/BIOS Pre-Processor $139.95
USA Shipping & Handling $3; Outside USA $15; CA Residents add local sales tax 6, 6.5 or 7%; "requires SOURCER

All our products come with a 30 day money back satisfaction guarantee. Not copy
protected. To order or receive additional information just call!

1-800-662-VCOM
(1-800-662-8266)

V COMMUNICATIONS
3031 Tisch Way, Suite 905, Dept. M3, San Jose, CA 95128 (408)296-4224

PS/2, AT, XT, and PC are trademarks of IBM Corp.

Reader Service Number 62
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If the dictionary were stored as a
sequential file, it would have to be
searched from the beginning for each
word. If the sequential file were sorted
in ascending order, the search could ter-
minate when it encountered a word
greater than or equal to the search
word. Searches for words towards the
end of the list would take a long time.

I chose a tree structure for the dic-
tionary because it gave me direct access
to the information. Direct access is
much like opening a (book) dictionary
and quickly locating your word. Figure
3 illustrates a tree structure containing
the words ““ask”” and “‘assign.”

If every character
in the word list
required a node, the
dictionary would be
five times the size of
the word list.
Fortunately you can
save space by
taking advantage of
character repetitions.

Trees have overhead in the form of
pointers to other nodes in the tree. The
overhead for the dictionary tree is high,
for each node there is one byte for the
character and two bytes for each of the
two pointers to other nodes in the tree
(Figure 4). The ratio of node size to
stored information is 5:1.

The record dLtr is the node type and
has three components. The alpha varia-
ble contains' the stored character. The
cross variable points to another letter al-
lowed at this n'™ position in the word.
The down variable points to allowed
letters at the n'f+1 position in the word.

If every character in the word list re-
quired a node, the dictionary would be
five times the size of the word list. For-
tunately you can save space by taking
advantage of character repetitions.

Since “ask” and “‘assign’ share the
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same first two characters, only seven
characters have to be stored to represent
the two words (Figure 3).

When one word encompasses
another, like “asked” does with ““ask”
(Figure 5), it's not clear where the first
word ends. All of the alphabet can be
represented by only seven bits of a byte.
The eighth bit is unused. When a word
terminates in the dictionary the eighth
bit is set high (set to 1) for the last
character.

The dictionary unit contains proce-
dures, functions and variables that:

1) Add a word. AddwWord
2) Delete a word. WordDelete
3) Find a word. WordFound

4) Build dictionary BuildDict
from a word list.

5) Denote open dictOpen
dictionary.

6) Open dictionary. OpenDict

7) Close dictionary. CloseDict

Building The Dictionary

The first task is to build the diction-
ary from a word list. Where would you
find a list of several thousand unique
words?

First I tried using the screen cut and
paste from within Desqview, but that
was too cumbersome for individual
words. Then I remembered that the
Word+ spelling checker for my CP/M
system created a unique word list as an
intermediate step when spell checking a
file. I rummaged around through a
couple of boxes of disks until I found a
100K+ document. In five minutes
Word+ had created a list of about 2500
unique words.

Now to get those words stored into a
dictionary. The basic step for building
the dictionary is to add the words one
at a time. Procedure BuildDict opens the
text file passed in the parameter list,
then reads in a word at a time and calls
procedure AddWord for each word in
the list. BuildDict expects the text file to
have only one word on each line. It also
expects a dictionary to be opened.

Adding Words

AddWord inserts new words into an
existing dictionary. A word may exist in
the dictionary that shares the first n
characters with the word -to be added.
AddWord traces the path of repetitive
characters.

At the position that the two words
differ, AddWord will begin inserting
new records into the dictionary. The
word to be inserted may be contained
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e speak your language!

Revamped. Redesigned. Filled with more pages of usable code, insightful columns and
well-researched articles than ever before. You get unbiased product reviews. Timely product news.
And vital tips and information you won’t want to miss on Pascal, Ada & Modula-2 based tools,
environments, software development methodologies and applications.

Here’s a sampling of the instructive articles slated to appear:

ascal

Ada Profile Charts in Software Development ® Ada for Scientific Computation on

Vector Processors ® Ada’s Right Turn on Red ® Using Ada as a Software Design

Tool ® A Survey of the Implementation Dependent Aspects of Ada ® A Com-
parison of Ada and COBOL in a Business Application  Controlling Anamalies of Concurrent
Programming with Ada ® A Minimal Error Handler Package Written in Ada ® Ada EX-An

Ada Based Expert System Development Language
Produce Run-time Functions ® A Protected Mode

[ -]
OdUEa Modula-2 Environment ¢ EM2, A Modula-2

Programming Environment ® A Formatted I/0 Substyem in Modula-2 ® Using Concurrency
in Modula-2  Building an Operating System with Modula-2

Maintaining Lists of Diverse Record Types in Pascal ® Using
Sets in Pascal to Solve a Network Problem Arising in Stochastic
Programming * Porting Pascal ® Dynamic Real Output in Pascal

Comparing Modula-2 and C ® A Modula-2 Module to

our regular Columns and

Departments include:

Modula Musings ® Ada Info
® Programmer’s Corner ® Product
News © Product Reviews

YES! Please en-

ter my subscription at the
term indicated below. I un-
derstand that this is a risk

P Journalof ] A da

@Modula—Z

One Year—6 issues

Individual $26

Institution $69

Outside the domestic U.S.

—Add $24/year for air service.

[ Payment enclosed [0 Bill Me
(U.S. Currency only)

Charge my [J Visa [0 Mastercard

Card #

free offer and I may cancel
my subscription within 30
days and receive a 100%
refund if not completely
satisfied.

For faster service—
Call 1-800-345-8112

Expiration Date

Name on card

ot

Your Name

Title

Company

Address

City

State Zip

Make checks payable to JPAM Corp. and return to:

JPAM P.O. Box 968-B
Ft. Washington, PA 19034
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entirely by a word already in the dic-
tionary. In this and all other cases, the
eighth bit of the last character to be in-
serted is set to 1 at the end of Add-
Word. This is the flag for a valid end of
word.

Finding Words

After the dictionary is built, a func-
tion is needed to tell us whether a word
exists in the dictionary. Function Word-
Found returns a BOOLEAN value, and
lets us use the existence of a word to
control program flow.
Example:

if WordFound(wrd) then
write(wzd,’ found’)

else
write(wrd,’ not found’);

WordFound returns FALSE if the
path it follows terminates before the
end of the word or the eighth bit is not
set to one for the last character. Word-
Found only returns TRUE if the path
doesn’t terminate and the eighth bit of
the last character is set to one.

Deleting Words

WordDelete removes words from the
dictionary. It sets the eighth bit of the
last character to zero. With the eighth
bit set to zero, WordFound can’t detect
the end of the word. It will return
FALSE for all checks on that word.

Restrictions

The data structure I used for the dic-
tionary is not optimum. The unit dict is
designed as a general storage and re-
trieval system. You can, no doubt, find
a better algorithm and data structure for
word storage. For instance, digging into
the relationship between the roots of
words and their prefixes and suffixes
might lead to a better method of storing
words. A short list of common words
(to check first) might also reduce search
time.

The dictionary did not save storage
space for the test data. The 25K word
list became a 42K dictionary. The small
list of words contained little repetition,
so storage requirements increased. A
large list of words with a greater num-
ber of character repetitions would yield
a dictionary equal to or smaller than the
word list.

The record pointers are two byte in-
tegers. You'll get an error if you use a
record number higher than MAXINT.
The dictionary tree can have up to
32767 nodes. This yields a maximum
file size of 32767*5+5=163840 bytes. The
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extra five bytes is the root pointer (re-
cord zero). Of course, you can change
the record pointers, dLtrPtr, to four byte
longints.

If you change to longints, be sure to
change recsize to 9. This change will in-
crease the node size from five bytes to
nine bytes. The node size to info ratio
will jump to 9:1.

The end-of-word flag uses the eighth
bit of the stored character. If the
character you need to store requires
eight bits, an additional flag will have
to be added to the dLtr record.

All words are stored in upper case so
the dictionary is not case sensitive. If
your needs require case sensitivity or
the stored information is not cased, re-
move the calls to UpCaseWrd in' the
first lines of AddWord and Word-
Found. .

The dictionary works well but is not
bullet proof. It does not have extensive
error checking. It is vulnerable to 1/0O
errors like disk full, and it doesn’t check
for record sizes greater than 32767.

News Flash

It's here. Yes, it's actually here.
Turbo Pascal 5.0 came yesterday. I fi-
nally broke down and upgraded from
Turbo Pascal 2.0. Wow, what a differ-
ence. There’s all these new goodies,
units, procedure passing, linking, EXE
files, debugger, 8087 support, limited
EMS support and BGI graphics. I have
lots to say next time.

Next Time

The theme of the next issue is soft-
ware tools. Almost any unit presented
here could be considered a software
tool. But I've got BGI graphics now so
look for graphics tools to enliven your
user interface. Stay tuned...

L 2K 2R
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Letters

knowledge of data communications (I
am well into my own commercial tele-
communications program).

While I don’t pretend to know all
there is to know about computers, I
have helped many people with the vast
range of questions generated by people
like Mr. Pettitt. I hope that next time
Mr. Pettitt goes to his favorite computer
store, the clerk on duty is not as intoler-
ant as he.

As for you: well, you are forgiven for
this oversight and I will continue to
praise your magazine to all my custom-
ers. It is my personal favorite and I
thank you for all your hard work in get-
ting this fine publication out on the

- stands for all to enjoy.

John Mulligan
129 Lakeview Ave,
Syracuse, NY 13204

Editor’s note: I assumed that Mr. Pettitt
had been patronizing the wrong computer
store. Certainly, I've found knowledgeable,
forthright sales folk to be the exception. (I
was ejected from the local ComputerLand
after insisting that the assembler they had
on floppy would run just fine on my hard
drive. They not only wouldn’t sell it to me,
but I was persuasively escorted to the front
door.)

However, Don Thompson, who's owner,
salesman, and chief deliveryperson at Mi-
croSphere, is very knowledgeable (and he’s
my brother), so I seek him out when I'm
stumped.

Sunshine PROM Burner Fix

Forwarded to us from EASTNET is the
following.

A recent note suggested that the Sun-
shine EPROM Burner may not burn
several brands of EPROMs above
4000H. I definitely noticed that with
mine. At the time, I could find no
rhyme or reason to which parts would
successfully burn and which ones
wouldn’t. However, I did find that by
switching to a second program supplied
with the burner, all problems with
burning parts went away.

So, if you're having problems above
4000H, try using the program
EPROM4.EXE instead of plain old
EPROM.EXE. You may just have buggy
software from Sunshine. Software 2000
may not be as devious as originally
thought.
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If you don’t have EPROM4, go see
your dealer. He should have it or be
able to get it. Don’t ask me for it... the
version I have may not work with your
burner.

from Mark — W3CCV

More Code!

Hello from down under. I, unfor-
tunately, only discovered Micro C ear-
lier this year. I've been using computers
now for over eight years. I started with
an OSI Superboard 2 running 65D,
moved to a local hybrid system called a
Rabble 65+ (an OSI C4/C8 clone with a
Z80 CP/M system grafted on), then a
Turbo XT clone, and now an AT clone.

But I digress. You should have Micro
C put on the endangered species list. It
seems to be the last of the computerist
mags (hacker is a four letter word down
here) and needs protection. Please keep
it up. There’s a lot for me to chew on.

I have a minor gripe about in-
complete listings in the mag as your
bulletin board is not a practical proposi-
tion from here. Having to order a disk
each time would. also get expensive.
Have you considered putting out an ar-
chive disk? Maybe at a price premium
with the year's listings on it. That
would certainly be attractive to those
far away. Curse the tyranny of distance.

R. M. Hess
P.O. Box 33
Bulleen 3105 Australia

Editors note: I understand the problem.
Australia isn’t anywhere near Bend. We're
trying our best to run complete listings.
(Assuming there’s room for the editorial, of
course.) Otherwise, we try to run the key
portions so you can see what it is the author
thinks he’s saying.

More, More Code!

Why do people buy magazines? I
buy them for entertainment and infor-
mation. Why do I buy your magazine?
Because Micro C is one of the few com-
puter magazines written by people with
a sense of humor, and it was one of the
best values around. Unfortunately, its
value is decreasing.

Why is this? Because of a practice I
call source code extortion. Here’s how it
works. A magazine publishes an article
describing a nifty new way to make a

Continued from page 6

computer do something. The article
gives enough information to interest
readers, but not enough for them to
write their own version. Then, some-
where in the text, either the author or
the editor tells the readers the source
code for the program is available. For a
price!

I realize you are in business to make
money and you are not the only ma-
gazine doing this. You are certainly not
the worst offender. But it's sad to see
one of the best computer magazines
going downhill. .

I'm sorry I've had to write this letter
and hope that you change your policies.
But if I don’t see any improvement, I
won’t renew. I'm tired of paying to read
article-long advertisements for source
code disks.

Scott Rankin
2609 W. Southern Ave. #366
Tempe, AZ 85282

Editor's note: Great Scott. I know, I
know. We're trying, very trying. People are
welcome to download our software for other
boards. Next week I'm going to start check-
ing into the possibility of getting a local
node so people with PC Pursuit can reach
us.

Take a look at this issue. I think it’s bet-
ter.

Paradox Users Group

Thank you for your kind words
about our users group in your recent
Paradox review (Micro C Issue #43,
p-34). The recognition we receive from
people like you gives us a lot of en-
couragement.

The 800 number you listed for sup-
port is incorrect. The correct address
and phone number for our group is
shown below. I called the 800 number
since you say it provides information
about “third party support, including
user groups.” They wouldn’t tell me
who they were, but they certainly had
never heard of us!

Brian J. Smith

President — LAPALS

901-A N. Pacific Coast Highway
Suite 200

Redondo Beach, CA 90277

(213) 374-0151



PT68K Update

I'd like to thank you and author Jack
Crenshaw for the excellent review of the
PT68K computer and SK*DOS in the
November-December issue. I got a
chuckle out of your comments about
“warts” in products.

As it turns out, Jack had sent us a
preliminary copy of his review last
spring, and during the summer of 1988
we removed virtually all of the SK*DOS
warts he’d found, although we did keep
the few we felt qualified as beauty
marks. Beauty is, after all, still in the
eye of the beholder. It's important to re-
member that SK*DOS is not MS-DOS; so
differences are not necessarily warts.

Here’s what we did about the warts:

(1) SK*DOS now implements the ‘“*”
wild-card character for file names, ex-
tensions, and even directory names, al-
though in a slightly different way from
MS-DOS.

(2) When SK*DOS deletes a file, or
copies a file over an existing file, it does
indeed ask you for confirmation. This is
something which we have no intention
of changing (and I'm told that PC-DOS
4.0 now does the same). Nevertheless,
there’s an easy way for adventurous
(foolhardy?) users to defeat the system
— simply add ““<Y” on the command
line and all the prompts will automati-
cally be answered with “Y”".

(3) Unlike MS-DOS, SK*DOS runs on
a variety of very different computers.
Hence, as Jack puts it, we “developed a
truly elegant system of I/O control, sui-
table for device-independent control of
a wide variety of devices.” We provide
a sample driver to show people how to
use I/0O, but have let users or vendors
write their own drivers.

(4) SK*DOS disk I/O on the PT68K is
slower than MS-DOS for several rea-
sons. We don’t have DMA, and SK*DOS
always defaults to “verify on.” We have
now changed the verify scheme so that
in some instances verification will be
done on an entire file or an entire disk.
This has really sped things up.

(5) We've added subdirectories, but
not in the same way as MS-DOS.
SK*DOS lets you specify a default “sys-
tem” drive/directory for loading pro-
grams, and a “work” drive/directory
for data files. System commands can
search within one directory, or across
many using the directory wild-card
character.

(6) The PT68K-2 now fully imple-

ments keyboard typeahead.

As 1 indicated above, SK*DOS is
severely hampered by the need to adapt
to a wide variety of hardware. In that
respect, SK*DOS is more like the old
CP/M — it has to run on many differ-
ent hardware configurations, and so it
takes a little work to take advantage of
things like function keys.

On the other hand, it means that our
user base also includes people who
have other computers — like Marion
Systems MS68K, NCR 7950, and
Mustang 68020 machines. They all help
to develop software to share through
our Users Group, via our support BBS
at (914) 241-3307, or via Mike Evenson’s
BBS at (817) 488-8398.

Peter A. Stark
President—Peripheral Technology
1480 Terrell Mill Rd.

Suite 870

Marietta, GA 30067

Teac Help Request

Anybody seen this one?

On an AT clone with a WD control-
ler and 1.2M Teac for A:, 360K Teac for
B:, and Award Bios; I boot from A: with
DOS 3.3, no TSRs or cache. I remove the
boot disk, put another disk into A: and
do a directory read. The drive LED goes
on and the disk spins, and there is no
unexpected delay.

What I get is a normal directory dis-
play, but it’s the directory of the boot
disk which I had taken out before I did

.the DIR. If I DIR again, I get the boot

disk directory again. If I B:<CR>
A:<CR> DIR<CR>, it sees the new disk
and behaves normally. If I swap the
1.2M drive into another AT, the fault
moves with the drive. No other symp-
toms.

Another 1.2M Teac does not show
the fault, but is probably an earlier
model. I know that only some FD-55
drives have a “Disk change circuit ...
used only on some models with disk
sensor.”” (From p. 345 of the FD-55
manual.)

Do recent Teac 1.2Ms have some sort
of cache for the directory? If not, where
is it being held? Does the drive or the
WD controller have a jumper to fix or
disable this? Any ideas?

John Innes
120 MacPherson St.
Cremorne NSW, 2090 Australia

Editor’s note: 1 could say something
weird like “Your system has really become
attached to its boot disk.” But, of course, I
won’t. There is no memory in the 1.2M
floppy drive. Your system stores the
directory in a buffer. All systems do that
but yours doesn’t detect the disk change. I
think there’s a door-open signal your system
isn’t getting. Right? Help?

Seagate Solution

Here’s yet another letter on the Sea-
gate 225,

After reading all the recent 225 mate-
rial in your magazine plus some stuff
on the local BBS, I installed a new 225
and soon heard the endless seeking for
track zero that others have described. I
remembered the article mentioned leav-
ing the front PC board screw loose.

Mine was just barely snug as re-
ceived from the dealer so I assumed
that the case wasn’t as rigid as it ap-
peared. I then found that the seek prob-
lem could be made better or worse by
applying pressure to various parts of
the case. The solution was to turn the
drive over with the PC board down and
use the side mounting holes. This
seemed to tweak the case just the right
amount.

Since going through this procedure, I
haven’t had a single incident of track
zero seek trouble. In fact, this is the qui-
etest and fastest inexpensive drive I've
used.

You have a fine magazine; I depend
on it for the real truth about small com-
puters. Keep up the good work.

Tom Prouty
18639 Manhattan Place
Torrance, CA 90504

L 2R 2R 2
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By Samuel Vincent

CP/M Special Interest Group
Pittsburgh Area Computer Club

P.O. Box 6440
Pittsburgh, PA 15212

Samuel and his friends have done a great service
by compiling this list of active CP/M software sup-
pliers. When I spoke with him on the phone, he
stressed the fact that this isn’t a static project: any
help maintaining the list will be greatly appreciated.

This issue we begin part 1: the CP/M commer-
cial software vendors. In the future we'll also list
public domain software suppliers and Z-Nodes that
sell CP[M products. We've edited things slightly to
fit the mag. A complete version (with prices when
available) lives on the Micro C BBS and the Issue
#45 disk.

his list, produced by the CP/M SIG of

the Pittsburgh Area Computer Club

(PACCQ), is based on a listing released

previously by others; however, we've
greatly expanded it.

While far from a complete listing of CP/M
companies, vendors, and user groups, we hope
it will become a major reference source for all
CP/M users. We also hope that this list will
continue to expand and be maintained so that it
will be worthwhile re-releasing it annually or
semi-annually.

Finally, while every effort has been made to
verify the information contained in this list, the
CP/M SIG of PACC cannot be held responsible
for errors in the list, nor can we make any
guarantees on the continued availability or sui-
tability of the software described.

Please send corrections or additions to this
list by writing to the attention of Samuel Vin-
cent at the address shown above. You can also
phone at (412) 845-8613 (evenings only).

$Ware Tools for Investors M.A.G.I.C.-Stock market

P.O. Box 645 analysis program.

San Luis Rey, CA 92068 Free brochure available
(619) 941-1241 Demo/tutor package also
* Verified 8/31/88 * available.

Advent Products Specializes in Kaypro
3154-F LaPalma Ave. add-ons. Selling out
Anaheim, CA 92806 current inventory -

(714) 630-0446 mostly games.

* Verified 4/15/88 * No Catalog.
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Who’s Alive In CP/M?

Agricultural Software Consultants, Inc.

1706 Santa Fe
Kingsville, TX 78363
(512) 595-1937

* Verified 4/15/88 *

AGS Software

94 Cranberry Hwy.
P.O.Box 28
Orleans, MA 02653
(617) 255-0510

* Verified 4/15/88 *

Alcor Systems

Alexander & Lord

DRI Distribution Center
P.O. Box 2110

Carmel Valley, CA 93924
(408) 659-2203

* Verified 8/15/88 *

Alpine Data

635 Main St.
Montrose, CO 81401
(800) 525-1040

(303) 249-1400
*Verified 4/15/88 *

Alpha Systems Corp.
711 Chatsworth Place
San Jose, CA 95128
(408) 297-5594

Catalog available.

Astrological software
Catalog available.

See MIX Software

Complete line of DRI

products for CP/M-80,
CP/M-86,CP/M-68K,CCP/M,
Concurrent DOS, and
MS-DOS.

Free brochures.

Income Tax program, and
Depreciation Schedule
program.

Freebrochures.

Z-System software and
books. Z-80/2-280/HD-
64180 programming tools
Free catalog available.

(408) 432-0821 (Z-Node Central BBS 300/1200/2400)

* Verified 7/15/88 *

Analytical Products

Anapro

6905 El Camino Real #4
Atascadero, CA 93422
(805) 466-1589
*Verified 7/29/88 *

Anderson Techno-Products
947 Richmond Rd.

Ottawa, Ontario

Canada, K2B 6R1

(613) 722-0690

* Verified 8/15/88*

See Anapro

Dealer-Heath/Zenith

8-bit soft and hardware
CP/M to DOS transfer
WordStar 4.0 for CP/M
SMART CHECKBOOX, etc.
Free catalog available.

POORMAN’S NETWORK
LAN for use with 2
computers.

Free brochure available



ApplicationEngineering
2238 Grey Fox Court
Orange Park, FL 32073
(904) 264-4619

* Verified 8/31/88*

Ashton-Tate

20101 Hamilton Ave.
Torrance, CA 90502-1319
(213) 329-8000

TAXPAD-personalincome
tax software template

for use with SuperCalc
Free brochure available

dBASEII, version 2.43*
Limited quantities for
upgrades only. Contact
cust service for info.

(213) 329-9989 (Customer service)

*Verified 8/15/88 *

BD Software, Inc.

42 Fresh Pond Place
Cambridge, MA 02138
(617) 576-3828

* Verified 8/15/88 *

Borland International
4585 Scotts Valley Dr.
Scotts Valley, CA 95066
(800) 543-7543

* Verified 6/15/88 *

C.C. Software

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

*Verified 8/31/88*

CDE Software
4017 39th SW
Seattle, WA 98116

* Verified 8/15/88 *

CMB3 Technologies, Inc.
P.O. Box 3061

Walnut Creek, CA 94598
(415) 685-7737

* Verified 4/15/88*

Centennial Software, Inc.
1873 S. Bellaire St.

Suite 510

Denver, CO 80222

(303) 691-5586

Central Computer Products
330 Central Ave.

Fillmore, CA 93015

(800) 533-8049

(800) 624-5628 (CA only)
(805) 524-4189

* Verified 6/15/88 *

CompuMAGIC, Inc,
P.O. Box 437

Severn, MD 21144
(301) 969-8068
*Verified 8/31/88 *

BDS C compiler, comes
with RED full screen
editor and debugger.
No literature available

TURBO Pascal-only v 3.0
available for CP/M.
TURBO Data Base ToolBox
also available for CP/M
Selling out inventory.

Source Code Generators
for CP/M 2.2,CP/M Plus
and TURBO Pascal.
Masterful Disassembler
Free brochure available

CHECKS&BALANCES-single
entry accounting.
Free brochure available

WORDPATCH - Patches
WordStar

REALFOCUS - Real estate
package

<-- phone rang, but no answer

More than 100 software
and hardware products
for CP/M computers.
Disk format conversion
service also available.
Free catalog available.

Loan amortization.
CompuMAGIC Utility
Package, now includes
SEARCH.

Free catalog available.

Computer Editype Systems
509 Cathedral Parkway
Suite 10A

New York, NY 10025

(212) 222-8148

* Verified 4/15/88*

ComputerProfessionals,Inc
1508 West Blue Ridge Dr.
Greenville, SC 29611

(803) 294-0494

*Verified 7/29/88 *

CompuView Products
1955 Pauline Blvd., Ste. 200
Ann Arbor, M1 48103

(313) 996-1299

* Verified 7/15/88 *

Condor Computer Corp.
1490 Eisenhower Place
Ann Arbor, M1 48108
(800) 451-3267

(313) 971-8880

* Verified 8/15/88*

Cranberry Software Tools
P.O. Box 681

Princeton Junction, NJ
08550

*Verified 7/29/88 *

Digital Marketing Corp.
P.O. Box 2010

Walnut Creek, CA 94595
(800) 826-2222

(415) 947-1000

* Verified 8/15/88 *

DynaComp, Inc.
DYNACOMP Office Building
178 Phillips Road

Webster, NY 14580

(800) 828-6772(outside NY)
(716) 245-4040

* Verified 6/15/88 *

Echelon, Inc.

Elliam Associates

1230 Bay View Heights Dr.
Los Osos, CA 93402

(805) 528-5871

*Verified 8/31/88*

Ellis Computing

5655 Riggins Ct. Suite 10
Reno, NV 89502

(702) 827-3030

* Verified 4/15/88 *

MAGICPRINT - Desktop
publishing

Accounting-G/L, A/R,
A/P, and Payroll. 45
days free phone support
Free catalog available.

VEDIT Plus - Multifile
Word Processor. Also
avail - Print Formatter
and Spelling Checker
Free catalog available.

CONDOR 3, Relational
Database Management
System, Release 2.11.07
Free brochure available

ALPHA TEXT - word
processor. Other CP/M
programs. Write for free
brochure.

RANDOM HOUSE PROOF-
READER, grammar checker
project planner, time/
equipment scheduler,

etc.

Free catalog available.

Scientific, engineering
financial, statistical,
educational, and other
programs. Disk
conversion service also
available. Catalog $2.

See Alpha Systems Corp.

FORMS 4-forms entry
program. Other programs
for CP/M and Z-system.
PD software. Send SASE
for a free brochure.

Nevada BASIC, FORTRAN,
Pascal, and PILOT.

Selling out CP/M
inventory. Cobol no

longer available.

List will be continued next issue.
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By Gary Entsminger
1912 Haussler Dr.
Davis, CA 95616

Errors And Traps

There are traps everywhere you turn nowadays.
However, Gary's traps are good traps, not those
spring loaded, hair triggered, 13-year-old traps you
find watching you across the dinner table.

ne big difference between a program

you write for yourself and one you

intend others to use is the degree of

error checking you include in the
finished application.

If you break your program, you can usually
fix it. If your client or customer breaks it, you
might find yourself on a Mafia hit list.

At least a dozen critical errors can get you
in trouble —

(0) Attempt to write on a write-protected
disk;

(1) Unknown unit;

(2) Drive not ready;

(3) Unknown command;

(4) CRC error in data;

(5) Bad drive request structure length;

(6) Seek error;

(7) Unknown media type;

(8) Sector not found;

(9) Printer out of paper;

(10) Write fault;

(11) Read fault;

(12) General failure;

These errors are often unavoidable (you
can’t make a client shut his drive door!). But
you can catch (and fix) them before the system
crashes.

The secret is to trap the error and let your
application deal with it.

Turbo Prolog Trap

I've been trapping bunches of errors with a
handy dandy Turbo Prolog standard predicate
(or function to you C'ers and Pascal types)
called (appropriately) “Trap.”

Trap takes 3 arguments: 2 predicate calls
and 1 integer variable —

trap(P1,I,P2)

P1 is the predicate we want to trap. P2 is
the predicate we want to call if there’s an
error. I is the error code returned by trap, if
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there’s an error. If there isn’t an error, trap is
transparent. The predicate, P1, will execute as
if trap weren't there.

For example, suppose we try to open a non-
existent file (see Figure 1).

Without trap, the system crashes when it
can’t find the file. With trap, and instructions
to handle the error (see Figure 2) —

The predicate fails but the application
doesn’t. We write an error message and move
on.

Most languages allow programmers at least
some control over runtime errors. At a low
level, you can call the DOS critical error han-
dler (at interrupt 24h), which will handle all
the errors I've listed.

But trap has a subtle beauty — besides al-
lowing you to handle errors at a very high
level, it also resets the stack, global stack, and
trail (used by reference variables) to the values
they had before the predicate (P1) was

“trapped. So we can use trap to catch memory

overflow errors.

For example, suppose we write a recursive
predicate (or function) that generates an in-
teger overflow (see Figure 3) —

If we don’t tell the compiler to look for
overflows, and in addition don’t trap the over-
flow, the program will crash.

If we do toggle the Compiler/Option in-
teger check to On and trap, we can write an
error message and recover. (See Figure 4.)

Trap is an incredibly powerful feature in-
cluded in Turbo Prolog 2.0. I'd be lost without
it.

I don’t have any data, but I'd guess that at
least 1/3 of a programmer’s development time
goes into running down errors. Unfortunately,
some errors simply won't appear until a crea-
tive user finds them, so critical error handling
at the level of trap is an excellent solution.

Trapping SOG Errors

Every time I make a list thanking folks for
helping out, solving a problem, or clarifying
one of my mistakes, I omit someone. This time
it was my SOG VII list (in Tidbits, Issue #44).

I wanted to thank all our SOG speakers for
generously donating their time to our annual
event. I thanked (I think) all but one. Mike
Donovan, I'm sorry you were the one.
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20 MEG HARD DRIVES

SEAGATE Model ST-225
(Full 6 Mo. Warranty)less face plate  $219.95

Western Digital Controller For Model ST-225 Drive
$69.95 w/cable

Yes!! These are for IBM compatible machines.

5.25" HARD DISK
CONTROLLERCARD
FOR ANY MODERN 5.25" HARD DRIVE

$89.95 W/CABLE

COMPUTER A-B SWITCH BOXES

SHUGART # 465

QUAD DENSITY, 720K, 96 TPI

1/2 HEIGHT

BLACK FACE PLATE

(NEW BUT HAVE COSMETIC BLEMISHES)

SOLD AS IS $49.95

TOSHIBA 5 1/4" FLOPPY DRIVES

DSDD, 360K
1/2 HEIGHT
BLACK FACE PLATE

(90 DAY WARRANTY)

TOSHIBA 3.5° DISK DRIVES
IBM compatible
720K Byte
Double sided
Mounting kit
Power & Data cable adapter
Model # FDD 4210GOK

FULL 90 DAY WARRANTY

5.25" DISK DRIVE CABINETS
(with power supply)

For 1 full height or 2 half height
#CAB-25V5

$89.95

$119.95

$99.95 each

300 BAUD SMART MODEM (DIRECT CONNECT)
LOW COST SERIAL MODEM
7x10x11/2

$19.95

CABLES-CONNECTORS-SEX CHANGERS
“XT* STANDARD PARALLEL
(10, DB-25M TO CN36M) #10-004
AC POWER CORD
(6 COMPUTER STANDARD. MOLDED RUGS) #10-001
RS232 MODEM ADAPTER
(DB-25 M-F. PINS 2 & 3 REVERSED) #20-001
SEX CHANGER, DB-25 FTO F #20-005
SEX CHANGER, DB-25 M TO M #20-006

COMPUTER POWER SUPERVISOR (A LOW COSTINSURANCE POLICY
PROVIDES SURGE/SPIKE PROTECTION
FCR YOUR COMPUTER!

ALLINCOMING POWER IS MONITORED & CONDITIONED BEFORE ALLOWING IT TO POSSIBLY

$12.95
2.95
9.95

9.95
9.95

TRASH YOUR COMPUTER OR OTHER SUCH VUNERABLE & EXPENSIVE EQUIPMENT.

«5 OUTLETS, EACH WITH A LIGHTED SWITCH
*1 MASTER ON/OFF SWITCH

#SYTLISH CABINET PROVIDES FULL SHEILDING
*RATED 15 AMP, 125 VAC, 1875 WATTS

DIM.12.5" x 2.5" x 14" Regular price $69.95  Your price $49.95

#CN36 A-B Parallel Centronix ==
$24.95 each |

#DB25 A-B Serial RS-232
$24.95 each

STEPPER MOTORS

Copal #5P-57

1/4* Shatft, 7.5 deg./step, 36
Ohm, 12VDC  $6.95

3/16" Shaft, 35 oz.” torque, 2.1A.. 5VDC

WITH BRASS GEAR, 20 TEETH, 1/2° DIAMETER  $§9.95

LASERS

5 MW Laser Tube $89.95
Power Supply Kit (115VAC)$69.95
Power supply (wired) (12VDC)$119.95 AN

1 MW Laser Tube$119.95
Power Supply (12VDC)$99.95

(These lasers are brand new
and guaranteed to have a
cosmetic defect or not meet
manufactures full
specifications. All are tested
in our lab to insure your
satisfaction.)

WARNING: Voltages present and used by lasers can be lethal..Permanent
eye damage could result from direct exposure to an on coming laser beam. Only

those persons qualified to handle such potentials should do so...

TECHNA-KIT

D-C Motor Controller

«Control 2 D-C motors with @ computer or
other logic source

«For motors rated 6-24 VDC

«Control forward/reverse/run/cw/ccw/stop

«Up to 6 Amp starting surge. 4 Amp cont.

«Dynamic breaking (capable)

«Will also run most 4-lead stepper motors

$29.95

USMD-C
+Control standard é-lead stepper motors with a
computer or other logic source
eFor motors rated 1.7 - 120 VDC
«Optical isolation
«Control: forward/reverse/step rate/stop
industry standard 22 pin edge card connector

$29.95

COMPUTER AUTOMATE

sUse your computer to provide automation
+8 separate driver ports per card

8 TIL/Cmos inputs

1 user defined sense switch

#6-24VDC

4 Amps/driver (max current)

$29.95

@T,) vnited prOCUCIS CoRpORslion [

DISTRIBUTORS OF ELECTRONICS SINCE 1968

1123 VALLEY STREET « SEATTLE, WA 98109-4425

AME RICAN)
EXPRESS

PHONE: (206) 682-5025
FAX: (206) 682-5593

M-F 9-6 SAT9-5

Reader Service Number 45
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Thanks for an illuminating discus-
sion of Pseudo Concurrency in Turbo
Pascal. Now, please stop sending me
those threatening notes.

Errors Of Our Ways

In Fort Worth, Texas, an ex-program-
mer, Donald Burleson, became the first
person to be convicted of creating a
computer virus.

Don, apparently, annoyed at being
fired by his employer, an insurance

company, planted a time-bomb which
activated itself two days after his firing.
The bomb wiped out 168,000 records
(including backups?). Incidentally, the
prosecutor referred to his handiwork as
a “rogue program’” — first time I've
heard that terminology.

The District court jury deliberated six
hours before delivering the first convic-
tion under the three year old Texas
computer sabotage law. The key to the
conviction — Don'’s virus program was

introduced as evidence. (What can you
trust nowadays?)

The charge, harmful access to a com-
puter, is a third degree felony bearing a
penalty of up to ten years in prison and
up to $5,000 in fines.

Boy did he make a mistake.

Editor’s note: 1 wonder if they'll let him
teach programming classes in the pen.

I'm out of here.




XT SCHEMATIC

5-30 pF_ 14.31818 MHz 15|00 ADA—

I = g[eND ADS —-——/1 .

R2 ———qs@ AD6 ——

17 [1s %5115 27 s AD7 H—

I 5 READY\ /NP NP ;: - ADQ‘: A

EF1 12 RESET 29 AD1 P
ASWC S NI Ne _1; ADTII

1 CLkss — 012 —

CSYNC 8 477 MHz 17 3

At last you can plumb the mysterles of your computer with this single sheet schematic of the
IBM XT’s main board. A wealth of information for both True Blue and clone owners.

Need to know]ust how a non-maskable Interrupt occurs (and how to maskit)? Is your keyboard
dead (or do you just want fo know how to disable it)? A trip through our schematic will answer
your guestions.

Although clones use slightly altered board layouts and different chip locatlon names, they‘re
close enough fo the orlginal for this schematlc to be very useful. As an example — you have a
dead clone. Lil sucker won't even beep. A look at the schematlc shows the location of paral-
lel port A. You know that the power on self test loads a checkpolnt number Into port A before
each test, So now all you have to do Isread port A with alogic probe to see how far the system
went before It puked.

We’'llinclude a list of these checkpoint numbers and some other pertinent trouble shooting In-
formation with the schematlc.

IBMPC-XTSchematic . .....c.tcittttinececesosnoscnsasnnns ... $15.00

CP/M KAYPRO SCHEMATICS

Of course, we still provide a complete schematic of the processor board In your CP/M Kaypro.
It'slogically laid out on asingle 24" by 36 sheet and comes complete with anlllustrated theory
of operation that's keyed to the schematic. You get detailed information available nowhere
else.

For Instance, those of you with the 10 and newer 84 systems get a thorough run down of the
processor board’s video section complete with sample driver routines. All packages contain
serlal and parallel port details and programming examples. Also coverage of the processor,
clock, 1/0, and disk controller (information that’s not even available in Kaypro’s own dealer ser-
vice manuall).

Kayproll& IV (pre-84) . . . . . . . . o it it ittt e e e e e e e $20.00
Kaypro 10 (withoutmodem) . . . ... .. ... .. ... ittt $20.00
Kaypro 2,4,and 10 (84series) . . . ... . i it ittt i ittt e et $20.00

NOITE: These packages cover only the main boards. You're on your own when it comes to disk
drives, power supplies, video cards, etc.

Phone Orders: (503) 382-5060 or 1-800-888-8087 Mon-Friday 9 am-5 pm PST

Mait Orders: P.O. Box 223, Bend, Oregon 97709
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Techtips

DOS Stream Filtering

Regarding your article, “Hercules Graphics
Printer Dump” in Issue #44: the problem with
control-Zs in the graphics print stream is easily

explained. MS-DOS is the culprit filtering the

output stream.

Normally, when you do input or output to a
file with DOS function calls (as I'm sure the
Turbo C pute() function does), all stream data
including AZ is left intact. However, when the
output goes to a device (i.e,, COM, PRN, LPT,
AUX), stream filtering is normally done by
DOS, although I can’t imagine why.

You can demonstrate this simply by copying
a file with embedded ~Z characters to a device,
using the MS-DOS COPY command. When the
copy operation reaches the first Z it stops be-
cause DOS considers that to be an end-of-file

character. In some versions of MS-DOS (notably
the versions distributed by Heath/Zenith), the
command “COPY /B” will do a straight binary
copy without filtering.

There are two solutions to this filtering prob-
lem ...

One is to avoid using MS-DOS for output.
This can be done by using the ROM BIOS
routines (as you suggested in your article), or
by communicating directly with the output
port.

The problem with avoiding MS-DOS alto-
gether is that now the program is not portable
to other DOS machines. In your screen dump

90 MICRO CORNUCOPIA, #45, Jan-Feb, 1989

example, this isn't important because the Her-
cules card only fits in a PC compatible com-
puter. But many times portability is a chief con-
cern. ‘

A more elegant solution to the filtering
problem is to use MS-DOS function call 44H
(I/0 Control for Devices) to place the output
device channel in the “raw’” mode. Raw in this
case means unfiltered, not uncooked. This can
be done with the code in Figure 1.

Of course you would also want to check for
a legal device name, device ready status, and so
forth, but you get the idea.

Paul F. Herman

Software Graphics Tools
3620 Amazon Dr.

New Port Richey, FL 34655

Extra COM Ports -

Old IBM PCs have space for two com-
munication ports, COM1 and COM2. The base
addresses for these ports are 03F8h and 02F8h,
with interrupts IRQ4 and 3, respectively.

The BIOS POST (Power On Self Test) routine
goes out and checks for the ports’ addresses
and writes those addresses to locations
0000:0400 through 0000:0407. (Remember if you
want to use DEBUG to dump out those
addresses, they’ll be displayed in low byte-high
byte order. COM1’s address of 03F8h will be
displayed as F8 03.) These memory addresses
are used by the BIOS and some other programs



Micro Ads

A Micro Ad is the Inexpensive way to reach over 22,000 technical folks like yourself. 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 accompany ad. Each ad space Is 2 1/4 inches by 1 3/4 inches.

LIQUIDATION
Intercontinental Micro

CPZ-48006 $95 SAS-200 $10
CPS-B8A $50 RPB-200 $5
CPS-B6A $40 MPB-100 $4

Other ltems

OMTI-5300 $85 MD-1013 $35
Order/Info: 215-233-4199
Craig Tiano, 9303 Stenton Ave.

Erdenheim, PA 19118

Reader Service Number 122

snO Op - World's Best Disassembler.
Turns any program to assembler source,
comments each line of code. 8086 to
80386 processors and coprocessors. DOS
calls, ports, EMS functions, topview calls
and gets - all supported and unsupported
codes. Batch or interactive. Built in code-
sensitive help. Best way to: Learn Assem-
bler, modify software when source is una-
vailable, find and disarm viruses, or just

THE DISK ACCELERATOR

® EASY to Install

® Cache up to 3 MEGS of EXTENDED
and or EXPANDED

® Buffers up to 26 DEVICE driven drives

ORDER NO
(800) 25-FLASH $19.95*
SOFTWARE MASTERS 6352 North Guilford Ave.
Indianapolis, In 46220 / (317) 253-8088

*To receive discount price, DEMAND IT!!
$5.00 Shp/hnd in USA & CANADA, $15.00 overseas.

CROSS ASSEMBLERS

PseudoCods releases version 2 of its cross assem-
blers. Assemblers for the 8048, 8051, 8096, 8085, z80,
HD64180, 6301, 6303, 6502, 1802, 6800, 6805, 6809, and
68000 microprocessor families are available. Macros,
Conditional Assembly, Include Files plus extensive
expression handling. Virtually no limit to program
size. For IBM PC’s and true compatibles with MS—
DOS 2.0 or greater, and 256K memory. Complete with
printed manual for $35.00. Each additional is $20.00.
(Michigan residents add 4% tax). Shipping and
handling $5.00 USA, $10.00 Canada, $15.00 elsewhere.
Visa/MC. Order from distributor: KORE Inc.. 6310
Patterson, Caledonia, MI 49316, 616-791-9333.
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Analyze and improve aumm )
ion!

frogram . function |nsd=l nm Pasral

inside follows your program Insice! Quick C

through exacution counts, ' Quick Basic

minimum, maximum, and total lrwe' Microsot Pasca Each

elapsed times with microsecond | 11l Microsoft Forran
accuracy! Get inside your

programs with unp m' wa Modua-2
detail nowl

Visa/Mastercard Accepted
(800)5375043
Paradigm Systems

Get Inside Your Program Today!\

ONELINERS

for IBM PCs and compatibles

A pop-up (or command line) utility that
instantly alphabetically lists both the current
directory and the 1st line of all ASClI text files in
afullscreen window.
Automatically translates Wordstar  and
Wordperfect 4.2 files (including summary
boxes) to text.
Indispensible for quickly Identifying data,

rogram source, word processor, etc, files from
inside a running application.

PO. Box 152 Milford, MA 01757
snOOp. $49.95 TriDOS e ~/ oNlY GNMEndeavors, Inc.
4004 SW Barbur « Portland, OR 97201 1 5 1910 Fieldwood Drive
VISA/MC, AMEX, COD 800-237-9111 Northbrook, IL 60062
Reader Service Number 117 Reader Service Number 113
DID YOU TYPE “CD” TODAY? 68000 SOFTWARE ACCELERATE YOUR
DQS users, why craw! around your hard disk * K-OS ONE operating system uses AT’S MATH
with CD when you can JUMP instead? JUMP MS-DOS disks with source code................. $50 Most AT’s and clones run their 80287 math coprocessors
offers instant four-way access to any area of * K-OS ONE manual o 510 at 4 to 6 Mhz. So if you have an 8 or 10 Mhz 80287 in your
your hard disk: via menu choice, shorthand or . system, it's loafing! The Solution: Speed-up your AT's
symbolic name, or pathname. JUMP also has HT68K SBC w/K-OS ONE........ccrveeeinnene $395 §0287's clock rate to it’s maximum frequency with a
remote p,ogrcr}] users. lnfrodtiuctory price just * Screen Editor Toolkit $50 coprocessor daughter-board. 8 or 10 Mhz versions
$34.95 with special bonus! Write for free info on * HT-FORTH $100 available for $29.95 (80287 not included). Simple
our. comp|§fe line of DOS and CP/M * BASIC $149 installation.
programming and word processing products. HAW _I_Fﬁ"o"’;ﬁeéefl’f ESFECI'?;‘:%SLOGY Sierra Circuit Design
Cranberry Software Tools 18185 West Union Road
P.O. Box 681 1411 S.E. 31st Ave,, Portland, OR 97214 Portland, Oregon 97229
Princeton Junction, NJ 08550-0681 (503) 232-7332 (503) 645-0734

8051
Z8 / Super8
C COMPILER

* Call today for a FREE technical bulletin *
MICRO COMPUTER CONTROL
P.O. Box 275 — Hopewell, NJ 08525 USA
Telex 9102404881 MICRO UQ

(609) 466-1751
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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 languages and
fletypes including Btrieve and dBase.
Unlimited filesizes, multiple keys and much
morel MS-DOS $149. XENIX §249.

(702) 588-3737
Opt-Tech Data Processing

P.O. Box 678 - Zephyr Cove, Nv 89448

16 Megabytes EMS and/or
Extended Memory
*Works on 8 or 16 bit bus
*16 bit transfer on AT bus
*Single board design
e|ncludes RAM disk and
extensive diagnostics
*Quantity/OEM discounts

Designed, N
M‘:sr:tg:?:ctured, : /-—‘Q ,[—L\
Sold and Serviced by ) |U/( )@Lﬂj

907 North 6th St. Lake City, MN 55041 (612)345-4555

XT and AT
Compatible

Reader Service Number 100

Reader Service Number 64

Reader Service Number 54
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to talk to the ports.

Even though only two COM ports
are defined, DOS sets aside space in
memory for the addresses of four. The
space for the latter two hasn’t been
taken advantage of until the release of
DOS 3.3.

Until the release of the PS/2, IBM
and almost all other manufacturers did
little about any extra COM ports. A few
manufacturers created expansion cards
with port addresses of 03E8h and 02E8h
for COM3 and COM4. Most of these
boards allowed the selections of IRQ2, 3,
4, or5.

However, at least one chose IRQ10
and 11 to use in the AT. (Remember that
ATs have a second slaved interrupt con-
troller for a total of 15 IRQs instead of
the 8 in the PC/XT. On the PS/2, IBM
chose to share IRQ3 for COM2 through
8.

If you were to manually write the
addresses for a third and forth COM
port to the RAM BIOS area, MODE
could redirect parallel output to these
addresses. MODE doesn’t care what the
IRQ is and at work we set up COM1
and COM3 on the same IRQ. Then we
redirected LPT1 to COM3 with MODE
at 9600 baud and used COM1 at 9600
baud with a terminal emulation pro-
gram to a minicomputer. We proceeded
to log onto the mini and sent all incom-
ing data on the screen to the printer. We
saw no loss of characters after listing out
a six or seven page document.

A co-worker, Bill Hitch, who is very
good at assembly, wrote a program to
check for the two standard and two ex-
tended addresses on the cards we
ordered. I disassembled his code to find
the part necessary to check if a serial
port exists:

mov dx,3FAh

in al,dx ;port 3FAh
test al, OF8h

jnz label ;port not there

The equipment list in the RAM BIOS
area (0000:0410-11h) requires updating.

In our case we need to update bits 9-
11 in the second (most significant) byte
with a count of COM ports (0-4).

Ports Bit Pattern

0 xxxx000x
1 xxxx001x
2 %xxxx010x
3 xxxx011x
4 *xxxx100x

MODE doesn’t care if this area has
been updated or not, but other pro-
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Micro
Ads...

*Enhance! is a must for any power user!" - C. Gengler
Enhance! your DOS command line interface.

« advanced command line editing, retrieval.

* full symboV/alias defining, modifying, and processing.

= robust file management...move, copy, append, list,
remove via powerful and substantial extensions of the
DOS wildcard file specification support.

+ allows multiple ds; location ing.

« RAM resident; can load/mun in expanded memory.

« Unix (TM), VMS (TM)-like interface.

« enhances, not replaces, DOS 2.0-4.0/COMMAND.COM.

Cortex Computing Corporation
P.O. Box 116788 Carrollton, Tx 75011
$79.95 214:492:3124 $79.95

__inchudes a free "I've been Enhance!’d" T-shirt!

BASICto C

BAS C v3.2 accepts BASICA, Quick BASIC,
CBASICB86, or most other BASICs by adding
new statements, functions (Language Extender).
Generates structured, indented, scoped
MS/Quick/ Turbo/Lattice/Aztec C. All memory
model. Compile option supported. C source
code (Runtime Library) included. Runs on
MSDOS.XENIX.UNIX. Demo disk. From $199.

Gotoless GConversion

P.O. Box 835910
Richardson, TX 75083
Phone (214) 404-1404

LATEST AWARD BIOS

PC/XT ¥¢r 286 vr 386
Support for:

< Enhanced Keyboards
<% EGA & VGA Graphics
< 3.5 inch Floppies
<+ More...
Authorized AWARD Distributor
(800) 423-3400

] KOMPUTERWERK, INC
E 851 Parkview Bivd

Pittsburgh, PA 15215

Want to Throw Out your U.P.S.
Log Book? Now You Can!

Here’s what EASY-SHIP can do for you:

O Automatic U.P.S. Shipping to all of U.S. & Canada.

O Fast, Easy Multiple-Shipments with All Options.

O U.P.S. Approved Shipping Labels & C.O.D. tags.

Q) Approved Nationally by United Parcel Service.

Q) NO MORE MANUAL LOGGING! And more!
For All IBM PC, AT, 05/2 Systems. Only $365 +$3 S/H.

Stat Supply Company
20214 Brondesbury, Katy, TX 77450
(800) 666-4567 or (713) 492-1931

Mr. MOX  °99%

by Epoch Data

Modem operated
power controller
for your PC.
Makes any PC with
external modem
remote-accesssable!
Software included
Order From:

KENMORE  Override
TECHNOLOGIES

30 Suncrest Dr., Rochester NY 14609 (716) 654-7356

Modem
~ Tap
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Reader Service Number 126
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grams may. (PCTOOLS doesn’t care,
but DIAGS does.)

I tried to reinvent a simple program
to accomplish the same end result. I'm a
beginner when it comes to assembly
language so I'm sure there are more
efficient ways of doing this. I have,
therefore, named this program
COM_POST. (See Figure 2.) Of course
you should change the port 3 and 4
base addresses according to your sys-
tem.

Rob Aprato
323 75th St. #17
Everett, WA 98203-5561

High Steppin’ Drives

About a hundred years ago (Micro C
issue #30) I wrote an article explaining
how to speed up the step rate of clonal
floppy drives, and, in the process, quiet
those noisy puppies.

Frank Schoettler called the other day
to say that the code wasn’t working in
his AT. “Impossible,” I said. “My code
runs on anything, even a Veg-A-Matic.”
But a quick check showed he was right.

Backing up for a moment, parame-
ters for the floppy drive controller
(FDC) live in the disk parameter table
(DPT) at address 0000:0522. The first
byte of the DPT controls the step rate.

But simply changing that byte (as in
issue #30) isn’t enough. We also need to
reset the FDC to force it to use the new
parameters.

Figure 3 shows the new DEBUG ses-
sion including the FDC reset code. An
interrupt 13h with AH set to zero does
the reset. Notice that AH still holds zero
from the first XOR so the only added
line is the int 13. Figure 4 does the same
thing in Turbo C.

Take a look at Figure 4 for step rate
options. My Teacs run well at 4 msec
while Mitsubishis work at 2 msec. I

haven’t tried this method on 3 1/2”
drives, but it does work with one mys-
tery 5 1/4” 1.2 MByte drive at 4 msec.
(No, I'm not interested in opening up
an AT box at this hour of the morning
just to satisfy your curiosity.)

You'll need to experiment with your
drives to find the optimum value. Don’t
worry, they’ll let you know when
you’ve gone too far (gag!).

Larry Fogg—Micro C Staff
L 2R 2 4
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4 MHz Mods Vs 3.X 96 pages
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There are certain mathematical facts you
must know. First: factors aren’t made in
factories. Second: you can now get the
bank’s number. I mean the real number.

hether or not we can factor
very large numbers (of 100
or more digits) might not
seem like a big deal. In fact,
an interest in such a topic might seem
down right eccentric. But to intelligence
agencies, banks, and other big busi-
nesses who depend on the difficulty of
factoring monster numbers, it’s more
than a big deal — it’s their security.

A procedure called the oblivious
transfer lies at the heart of the matter,
and in one variation or another ‘“‘se-
cures” many of the computer data
banks in the world.

Transfers of certified electronic mail
and money, the signings of contracts via
computers, secret exchanges of informa-
tion, and numerous other deals are
made and closed via the oblivious trans-
fer, which, in effect, guarantees both
parties that their messages or funds
have arrived intact.

Simulating A Toss

In its simplest form, the oblivious
transfer could be used for a safe coin
toss.

Suppose you and your ex-partner
(let’s call her Eliza) live in different ci-
ties, and you want to divvy up some
property. Whoever wins the toss gets
first choice.

(Or if you're more sports-minded,
consider two football teams playing a
game on different fields and needing to
toss in order to decide who kicks off.)

In a coin-toss simulation, we assume
that the two tossers distrust each other.
Otherwise, one could toss, the other
could call, and both would accept the
result.

Here's how a toss might work —

Eliza starts by selecting 2 primes:
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say, 7 and 13. (Note: in a real-world sit-
uation, these primes will be very large,
say 60-80 digits.) -

She multiplies them and sends the
product (91) to you, keeping her num-
bers (7 and 13) secret. ‘

You win the toss if you can factor 91.
First, you make sure Eliza isn’t cheating
by checking to see if the number is a
prime (let's assume you have a little
program that does this; i.e., the program
checks for primes).

Now, you randomly (or by some
mysterious formula) pick a number be-
tween 1 and 91, say 11. You square it,
get 121, divide it (using modulo divi-
sion) by 91, and get the remainder (30).
You send 30 to Eliza, keeping your
number (11) secret.

Eliza knows the original number
(91), so she looks for all numbers less
than 91 that generate a remainder of 30
when divided into her number.

She discovers two pairs (11 & +24).
If she sends 11, she wins the toss be-
cause you won't have received any new
information, and thus won’t be able to
factor her number. If she sends 24,
you'll add 11 (your number) to 24, and
get 35. The greatest common divisor of
35 and 91 is 7, so you can now factor
Eliza’s number. You win the toss.

Critical Details

In the high-tech world, the oblivious
transfer depends on two crucial mathe-
matical details —

 that we can determine whether a

large number (of 60 digits or
more) is a prime;

+ and that factoring large numbers

is hard.

Determining whether a large number
is prime (divisible only by itself and by
the number 1) is more or less trivial,
even for large numbers.

Factoring large numbers is hard. You
can prove it to yourself by using “trial
division” or “baby divide” on a small
number (N). Try dividing N by 2, then
3, then 5, then 7, etc., until one of them

. By Gary Entsminger
1912 Haussler Dr.
Davis, CA 95616

divides cleanly. You only have to try
primes (to save time) and you don’t
have to try any prime greater than the
square root of N. Sounds easy? It is. But
only for a small N.

As N reaches 50, 60, or more digits,
the computing time becomes astronomi-
cal. It takes a Cray a day or so to crack
an 80 digit number. And until just re-
cently cracking a 100 digit number had
not been done. The record was 96 digits
— a record banks counted on.

Enter Arjen Lenstra, a computer
scientist at the University of Chicago,
and his cohorts. He organized (and
linked) a team of computers in the U.S.,
Europe, and Australia, from PCs and
workstations to a Cray, and cracked the
first 100 digit number (into factors 41
and 60 digits long) in 26 days.

They did it by using a technique
called distributed processing. They split
the problem into little bits and
processed it in parallel. Then they com-
piled the results on minicomputers at a
Digital Equipment lab in Palo Alto, Cal-
ifornia.

A Cray operating alone would have
taken at least two months to factor a 100
digit number.

The number, by the way, is —
9,412,343,607,359,262,946,971,172,136,
294,514,357,528,981,378,983,082,541,
347,532,211,942,640,121,301,590,698,
634,089,611,468,911,681.

Its factors are —
86,759,222,313,428,390,812,218,077,095,

/850,708,048,977

and
108,488,104,853,637,470,612,961,399,842,
972,948,409,834,611,525,790,577,216,753

The so-called security factor (the im-
possibility of factoring monsters) banks,
etc.,, have counted on seems to no
longer exist. Anyone with a better idea
for securing all that loot could make a
mint.

References
Peterson, Ivar.,, The Mathematical
Tourist. 1988. Freeman & Co. * e




LAST CHANCE AT

$99.95

Expires Feb. 1st
Regular price $149.95

WALTER BRIGHT — Programmer

“This is a revolutionary product which
reflects the fact that Walter Bright is one
of the world’s best programmers. 2
Andy Redfern, Personal Computer World

“I find it amazing that Walter
continues to find ways to improve his

| already excellent product.?

ey Scott Robert Ladd, Micro Cornucopia

Cis great!

Performance benchmarks
Benchmark Zortech C Zortech C++ Turbo C1.5 QuickC 1.0
Sieve 20.49 20.54 23.62 22.72
Rsieve 20.49 20.54 23.62 22.03
Infeger’ 1.32 1.38 6.31 6.49
Float 0.17 0.22 52.29 51.03
*Float 32.73 37.74 52.39 51.63
Pointer 171 17.96 1713 16.87
Rpointer 17.79 17.91 17.14 16.64
Loop 3.90 3.90 3.90 3.90
Optimize 0.49 0.60 8.46 8.79
Benchmarks were run on an 80286 based IBM compatible at 6Mhz with no 8087.
*The float benchmark was re-run without optimization. é&

Zortech C++ is the first native-code C-++ compiler for MS-DOS compatible machines. This ,5? YES/

means you don't need to spend a lot of money on a C compiler. In fact, Zortech C++ %

comes with a C++ compiler, a C compiler; a linker, a librarian, a fully integrated editing Rush me

environment, context sensitive help and the fastest graphics library you've ever seen! <? C++ as shown

With Zortech C++ you can mix and match code in C++ C and assembler and link below: %

them all together with a single command! (y O Zortech C++ %

Zortech C++ comes with a complete C++ and C library, including $9995*

compatibility with the ANSI C draft. Unique to Zortech C++ is support

for mice, fast screen writes, re-entrant floating point and speaker o g;;;g*o()k = g’g ; 9C5.t+ Book ZORTECH
support. ; y

Now you can move your Microsoft and Turbo C code over to 49 VISA/MC/COD CHECK ACCEPTED Qt} .

Zortech C++ — we've included compatible library functions! Name \Q}

Also, we have made Zortech C++ compatible with Add

Microsoft’s Codeview debugger! (ﬁ? ress Q\:)
Enter the world of Object Oriented Programming PRONE.cmn Q\ub
(oops) with Zortech C++! (;/) VISA or MC#: EXP. At (::)

Sure, Cis great — but C++ is better!
{//} To: ZORTECH INC. 366 Massachusetts Ave., Arlington, MA 02174, Tel: 617-646-6703. Fax: 617-643-7969. Q

& CALL THE ORDER [HOTLINE 1-800-843-8408
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VERY HIGH PERFORMANCE

Processors, Memory, and Display Adapters

The X24 High performance processor
e 12 or 16 MHz 80286 with NO WAIT STATES!
e Small size ("XT" height and length) passive bus design
@ 1to4 Mbyte 0 wait state dynamic memory
e Fully "AT" compatible Award BIOS
® Runs DOS versions 2.2 and later, Xenix and OS/2

The X24 combines the best of motherboard and backplane designs in a 100% AT compatible system. Incor-
porating a 16 MHz 80286, the X24 processor is designed to operate with the PC Tech Advanced System Mother- :
board, which contains the peripheral interfaces (hard disk, floppy disk, two serial ports and a paralle! port). The b S T
X24 processor can also be used with other totally passive bus backplanes. Most critical components including 9
the microprocessor and up to 4 megabytes of fast memory are contained on a single PC size plug-in card. This
allows the processor and main system memory to be serviced or upgraded without disturbing other peripherals
such as serial ports and disk drives.

PC Tech X24 and ASMB

The PC Tech Advanced System Motherboard

e Built in "IDE" interface for AT interface type hard drives

e Fully AT compatible floppy disk support for 3.5", 5.25" drives, capacities of 360k, 1.2m and 1.44m
e Two serial ports and one parallel port

e 8 total expansion slots PC/XT/AT compatible (4 slots have 32 bit bus)

The PC Tech Advanced System Motherboard is designed to complement PC Tech's X24 and X32 high performance processor cards. It contains the mass storage interfaces necessary for a complete sys-
tem, plus the basic I/O required in most systems. Extra care has been given to FCC compliance by design.

34010 Monochrome Graphics Adapter Il
e Up to 384k bytes display memory
e Up to 2 Megabytes program memory
e Software is RAM based, allowing complete operating software
replacement and timing re-programming from the host bus
e 34010 program loader included. Assembler, debugger, and C
~ compiler available.
e Full hardware and software CGA, MDA and Hercules emula-
tion
- e Single bit shared memory bit-map with optional resolution up
PC Tech Mono-lI to 2048 x 1536 (736 x 1008 standard)
e Very high resolution COLOR version available

e Custom 34010 software development available

The TMS34010 is a true general purpose graphics processor. PC Tech makes the total processing power of the 34010 available to both programmers and end users. Our 34010 Monochrome Graphics
Adapter is designed to allow programming from the PC/XT/AT host bus. You can completely replace our 34010 software with yours to directly hamess the incredible image processing power of the TMS
34010 for your application. We make a complete set of development tools available, including an assembler, C compiler, program loader, 34010 debugger, and PC interface tracer/debugger. Our stand-
ard product includes support for extended CGA, MDA and Hercules emulation as well as a host addressable graphics bit- map. We also support and recommend the DGIS graphics interface standard (from
Graphic Software Systems) for applications development as an alternative to native 34010 software development. Ready to run drivers are available for most major applications software packages as well.

Custom Designs Available

PC Tech will license most products for non-exclusive manufacture. We will also cus-
tomize any of our designs to better meet your needs on our in-house CAD systems.
All of our standard products are available in private label versions.

About PC Tech

PC Tech has been designing, manufacturing and marketing high performance PC re-
lated products for over three years. Our standard product line includes processor,
memory, and video products. All products are designed, manufactured and sup-
ported in our Lake City, Minnesota facilities.

4

Designed, Sold and Serviced By:

High resolution fractal produced
on the PC Tech COLOR 34010

(612) 345-4555 » (612) 345-5514 (FAX) Reader Service Number 3

PC, XT, AT, DGIS, Hercules, and Award BIOS are trademarks or registered trademarks of their respective companies.

907 N. 6th St., Lake City, MN 55041



