






























































































































Conquering A New Dimension 

Anthony Barcellos 
P.o. Box 2249 
Davis, CA 95617-2249 
Voice: (916) 756-4866 
Data: (916) 758-1002 

Lotus' sweep of the PC spreadsheet market left 
early competitors dead in their tracks. Now one of 
those competitors is back, and the shareware market 
has a new, very powerful contender. 

M
OSt sheets are rectangular and thin. 
Spreadsheets, for example. Usually, 
we three-dimensional users make do 
with two when it comes to number 

crunching. 
Suppose we plump up a spreadsheet into 

the forbidden third dimension. What do we call 
it now? "Spread pillow" or "spreadmattress"? 
What's the right 3-D metaphor? 

Power Sheets 
Maybe we could just call it Power Sheets, a 

new incarnation of Datamension's Report 
Manager. PC Magazine's Jared Taylor singled 
out Report Manager as one of the best products 
of 1984, back before Lotus 1-2-3 managed to 
stamp out virtually all its early competitors. 

After a quiescent period, Report Manager 
has come back to life under the ministrations of 
its creator, Al Baker. Baker has revised the pro­
gram and relaunched it into the shareware 
market as Power Sheets, version 2.25E. 

So what does Power Sheets offer? Al Baker 
says, "This Shareware version of Report 
Manager is still, by far, the most powerful pure 
spreadsheet product on the market." Baker lists 
Ford, Amoco, and First Chicago among his cor­
porate customers, citing their development of 
turnkey applications with the features of Power 
Sheets. 

Bigger Can Be Better 
That sounds impressive. The list of specifica­

tions bears out that initial impression. Power 
Sheets offers a work area that has 255 columns, 
255 rows, and 255 pages. That's a total of over 
16 million cells. 

Columns and pages are each labeled from A 
through IU. Rows are numbered from 1 to 255. 
Absolute cell references look like "B3F" or 
"ABI03CD," as you might expect. Relative ref­
erences are fairly simple: 1/@(2,3,4,B3F)" means 
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the cell 2 columns to the right, 3 rows down, 
and 4 pages behind B3F. If you use "&" in 
place of the cell name, the reference is taken 
relative to the current cell. 

Ranges can be linear, rectangular, or solid 
blocks. Just specify the endpoints of a linear 
array, diagonally opposite corners of a rec­
tangle, or diagonally opposite corners of a 3-D 
block. 

Power Sheets doesn't stint on work space, 
but its "power" comes from its array of func­
tions and the EXEC programming language. 
The standard functions include: ABS, A VG, 
DATE, MAX, MIN, RND, SQRT, STD, SUM, 
TIME ... 

Baker throws in a few twists like: variations 
on the IF function for branching; a lookup fea­
ture customized by row, column, or page; 
MODE to find the most frequently occurring 
value in a list; and SSQ to sum squares. His col­
lection of logical functions is impressive, the list 
of trigonometric functions is complete, and the 
logarithmic function comes in both natural 
(base e) and common (base 10) forms. 

Power Sheets has a CASE function that I 
have seen in no other spreadsheet. An example 
explains it best. CASE(AIA,"No match",O, 
"Zero",l,"One",2,"Two",3,"Three") takes the 
value of cell AlA and compares it to each of 
the following odd-numbered entries. 

If it finds a match, the CASE function re­
turns the immediately following entry as its 
value. If it finds no match, CASE returns the 
second value. The CASE example above would 
convert the number 0, 1, 2, or 3 to its alpha 
equivalent and returns "No match" if AlA has 
none of the specified values. Neat. 

EXECute Your Own 
If Power Sheets doesn't have the function 

you need, you can create your own with the 
EXEC programming language that Al Baker in­
cludes as part of his spreadsheet. While the 
EXEC documentation is terse, to say the least 
(six pages or so out of the 55-page manual), all 
is not lost. 

You get a suite of EXEC examples that per­
form amortization, internal rate of return, linear 
regression, net present value, and loan pay-

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



ment. In addition to these and other fi­
nancial calculations, the EXEC examples 
can issue a CD (change directory) com­
mand and perform iteration. 

Parsimonious Power 
By now you may be getting nervous. 

Will your poor old PC be able to handle 
such a powerful program? In truth, the 
system requirements are astonishing. 
Astonishingly small. 

Power Sheets is perfectly happy on a 
dual-floppy 256K Pc. The program 
grabs 70K for its own use and the rest 
for data storage. If you have more 
room, it will be glad to take advantage 
of memory up to 640K. 

While you can't expect to fill all the 
cells of the 255 by 255 by 255 work area, 
Power Sheets uses a sparse matrix man­
agement scheme to minimize wasted 
data space. (Lotus is just now getting 
around to that, if they ever manage to 
ship release 3.0 of 1-2-3.) 

The Power Sheets registration fee is 
as parsimonious as its sparse memory 
mapping. Baker offers full registration 
for only $19.95, an incredible bargain. 
(How could you go wrong?) 

For an additional $10 he will mail 
you a two-disk set with the latest ver­
sion of the program. Ten dollars more 
entitles you to a year of technical sup­
port. A disk of sample spreadsheets 
with on-disk narrative, EXEC program­
ming language tutorial disk, and an ad­
vanced guide to power features are $5 
each. Send Al Baker a check or money 
order for $50 and you receive all the 
above in one bundle. 

If you create a wonderful turnkey 
system with Power Sheets that you 
would like to distribute, Baker offers 
unlimited distribution rights for a flat 
$100 fee. He'll provide a version of 
Power Sheets that will not permit your 
users to break out of the EXEC program 
(and thereby gum up your application). 

Power Sheets is not just another 
pretty Lotus clone. Yes, it uses good old 
F1 for Help, but the Help screen is actu­
ally a menu system from which you can 
select operations. 

While it's too bad that Power Sheets 
won't read Lotus worksheets directly, it 
supports DIF files for import or export. 
Power Sheets can read or write 
delimited ASCII files (your choice of 
delimiter), but Baker notes that it also 
works with non-delimited files. (I don't 
know how he does that.) 

Baker has created a remarkable pack­
age that deserves a special niche of its 
own. Try it out and see if you agree. 

Power Sheets 
Registration: $19.95 
Total package: $50 
Al Baker 
3936 Sunset Lane 
Northbrook, IL 60062 

Down And Out 
Is this the end of the ARC wars? We 

can hope so, although it seems the users 
will never have a fully compelling reso­
lution of the controversy. 

The score stands at one and one. 
Software Enhancement Associates clob­
bered PKWare in round one, when Phil 
Katz folded like an accordion and 
yielded virtually all rights to PKARC 
and PKXARC. 

Round two went to Katz, when SEA 
lost their contempt of court action over 
Katz's continued use of the terms 
"ARC" and "archive," which SEA 
claims to own. No further court action 
is anticipated, for which we may all be 
grateful. 

SEA's archiving program will now 
presumably benefit from their acquisi­
tion of Phil Katz's code, so perhaps the 
original ARC will begin to approach the 
performance of the PKWare versions. 
Since SEA claimed that Katz stole his 
code from ARC in the first place, it 
might seem that SEA isn't getting that 
much back. 

SEA deserves much credit for creat­
ing the ARC standard and popularizing 
the concept of combining and compress­
ing several files into a single archive 
file. Phil Katz deserves credit for much 
of the concept's success, since his utili­
ties were so much faster than SEA's. I 
well remember how sysops argued over 
the merits of ARC, the main sticking 
point being speed. 

ARC was elegant, neat, and painfully 
slow. Many sysops preferred to keep on 
using SQZ to compress files and LV to 
combine them into LBR files. Even 
though it took two passes, it was much 
faster than ARC. PKARC and PKXARC 
swept those arguments away and ar­
chive files quickly replaced library files. 

However, SEA is not responsible for 
the compression techniques used in 
creating archives. File compression algo­
rithms have long been discussed and 
published in the computer press. Any­
one using Huffman encoding, for ex­
ample, would go to the same sources. 

I'm not at all surprised that SEA's 
software expert found matching code in 
ARC and PKARC. It is just not clear 
that the similarity between the two pro­
ducts goes beyond simple incorporation 
of identical public-domain algorithms 

for compression and expansion of files. 
Despite the disclaimer of any admis­

sion of wrongdoing, the court-approved 
settlement in SEA v. PKWare made Katz 
look bad. (No one has much faith in 
such disclaimers.) Either Katz swiped 
the code or he was forced into submis­
sion for some other reason. 

As I noted a couple of columns ago, 
one argument was that PKWare was too 
small to stand up to SEA in court. I was 
promptly taken to task in our "Letters" 
column (Micro C Issue #46) for claiming 
that SEA is a "much larger" company, 
although I was merely reporting the 
most popular rumors among Katz sup­
porters. 

I also reported the rumor that Katz 
was caught red-handed with stolen 
code. Perhaps as one inclined toward 
Katz's side, I must automatically 
espouse the claims of all his supporters. 

Nevertheless, it's interesting to be 
criticized for "idle, misinformed specu­
lation" by someone who follows his 
own arguments with "All of this, of 
course, is speculation." I think that en­
capsulates the entire controversy, which 
will remain forever embroiled in specu­
lation. Hard facts would be so much 
nicer. In their absence we can espouse 
the criterion "my speculation is (at 
least) as good as your speculation." 

SEA has argued persuasively that it 
is a mom-and-pop operation on the 
same scale as PKWare. However, until 
recently, SEA pursued corporate ac­
counts while PKWare worked the user 
community. One can reasonably ques­
tion SEA's claim that its resources are 
much smaller than PKWare's. Again, no 
hard facts. 

There is no definitive answer, 
whatever the partisans may say. Much 
of the user community will continue to 
regard SEA's lawsuit as substituting 
court action for competition. Even if we 
accept SEA's argument that Katz trans­
gressed their proprietary rights, one has 
to marvel at the extent of SEA's claim to 
the very notion of archiving. 

The term "archive" and the opera­
tion of "archiving" has a much longer 
history than SEA is willing to acknow­
ledge. ARC is a recent chapter in a 
book, not the whole book. 

The final round is now in the court 
of public opinion. SEA's brief to the 
user community will persuade some 
and soften the opposition of others. Yet 
one fact remains: The shareware com­
munity has been split into two factions. 
I hope the rift will narrow with time. 

• • • 
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By Norbert Bukowski 
Bukowski Robotics, Inc. 
6125 South Maple, Ste. 3 
Tempe, AZ 85283 
(602) 838-2889 

Starting A Robotics Company 

When it comes to business, there's nothing magic 
about robots. Like anything else in computers, you 
need a lot more than ideas and educations. You need 
guts, money, and maybe even a bit of luck. 

B
ukowski Robotics, Inc., a small systems 
integrator and robot manufacturer, pro­
vides a great example of what to expect 
and what to avoid when you go out on 

your own. 
Robotics is one of the most rapidly growing 

and changing of the High Tech industries. In 
this field, you can look forward to difficult 
challenges and substantial rewards because 
there's an equal chance for great successes and 
incredible blunders. 

Getting into business is often the hardest 
step. A technical degree and a great idea aren't 
the only requirements. You need startup capital 
and you need to understand how to manage it. 

My $30,000 seed capital came from an an-

tique car restoration business that I started in 
college; not much in today's world. Automotive 
restoration is so different from a High Tech 
start-up that few of my business management 
skills applied. As I soon discovered, I might as 
well have started at zero. 

A start-up company has to run very lean 
(car cliches distributed at random). Since checks 
can take 90 days or more to show up, cash flow 
becomes the major headache. 

When we started the company, we thought 
we had a hot product so the money would 
come rolling in. The product bombed and it 
wasn't long before we found ourselves in a sink 
or swim situation with no life boats in sight. 

How I Got Started 
My first exposure to computers came in high 

school, circa 1976. I can still see vividly a 300 
baud teletype printing out an image of the 
V.S.5. Enterprise in asterisks. I was not im­
pressed. The mainframes at the time appeared 
ominous. 

Figure 1 - BR 100 Series Pick and Place Robotic Arm. 
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A few years later I met the KIM I. 
That was impressive! The single-board 
KIM I contained a small affordable CPU 
and easy access digital I/O. 

I had previously assumed that com­
puters were out of touch with the real 
world. They were closed systems. I was 
eager to experiment with a computer 
that could touch my world. Before long 
I had built simple interfaces for the KIM 
I and used it as a controller. 

My second computer was an Apple 
II. This computer was easy to use and 
very popular. The stock machine didn't 
have digital 1/ 0 so I installed a· wire­
wrapped 6522 VIA (interface chip). This 
gave me an easy way to expand my 
KIM I experiments. 

A curious car customer spotted one 
of my projects, a stepper motor contrap­
tion. He happened to be the owner of a 
large hair care products factory and 
asked if I could build a machine for 
him. He wanted an automatic plastic 
tube bender which could make those 
squirt bottle nozzles that athletes use to 
dispense Gatorade. 

I thought it would be a good chal­
lenge and agreed to give it a try. It was 
a simple machine and development 
went smoothly. Eight weeks later I had 
delivered my first automated machine. 

While in school (I have a degree in 
Physics), I became friends with Lee 
Groves, a budding hardware engineer. 
Lee had dreamed up an auxiliary CPU 
card that would plug into one of the 
Apple II's slots. The board featured a 
6502 CPU, 8K nonvolatile RAM, 
EPROM address decoding and, of 
course, the ubiquitous 6522. Obviously 
this was something the world needed. 

I built the tube bender and then 
figured the market was ready for Lee's 
deluxe I/O card. I sold my car business 
and jumped in with all my savings and 
enthusiasm. In no time, I had a huge 
payroll, enormous rent, gigantic adver­
tising bills, trade show expenses, and no 
sales. I hadn't considered marketing. 

I had assumed that because - I 
thought this product was great, and had 
many uses, people were just waiting to 
purchase it. Unfortunately, most Apple 
II users were still playing Star Trek. 

My investment turned into a big 
flop, even though the product received 
good reviews from critics like Don Lan­
caster (Computer Shopper, May 1985). 

Sink Or Swim 
Around this time, IBM made its big 

thrust into the personal computer 
market and any hopes of a maturing 
Apple audience vanished. I had to de-

We eventually 
worked out enough 
bugs to show the 
prototype. 

Robo-Fries anyone? Burger King 
Prototype at work. 

cide on a new direction, but the option 
of continuing in the board market with 
an IBM version made me queezy. 

In marketing the Apple card, I real­
ized that board level products that were 
not complete solutions (i.e., printer 
cards, moderns, memory expansions, 
etc.) would be difficult to sell. And, 
there were already people producing 
the standard II 0 boards. So I decided 
to get out of the board market 
completely. 

As it turned out, the Asian board 
producers wiped out almost every 
domestic board company. I'm glad to 
see a resurgence from American compa­
nies in special application boards such 
as transputers, data acquisition, and 
digital signal processing. If you work in 

these areas, don't let me discourage 
you. I feel that your audience is matur­
ing and growing (although still small). 

I decided to pursue custom automa­
tion for the industrial market. I had 
built the tube bender without any prob­
lems. Finding customers was relatively 
easy. Unfortunately, my salesman had a 
habit of boasting that we could supply 
anything to anyone. We lacked focus, to 
say the least. 

Subsequent projects were much more 
challenging than the tube bender. We 
struggled for over a year before getting 
enough of a handle on the technology to 
be able to promise what we could 
deliver and be able to deliver what we 
promised. (If you're in the business of 
selling things that have not been done 
by yourself, or anyone else, you'd better 
tread carefully.) 

Robotic technology is mostly pro­
prietary. Not too many people are eager 
to share their technology with you. In 
fact, you'll probably find that most 
other computer-related industries work 
that way. 

The Big Fish 
Not long after we changed over to 

custom automation, we got a great 
break. At a small party, I met a Burger 
King franchiser who jokingly suggested 
that I make a robot to replace his em­
ployees. It seems that he had trouble 
staffing his six restaurants. 

After a short discussion, I decided 
that the fry station would not be too dif­
ficult. We had successfully built a pneu­
matic pick and place robot which per­
formed a similar task, so we ap­
proached Burger King through the fran­
chisee. 

Our proposal was short and sweet, 
and we said little about technology. 
These were corporate types, not en­
gineers. Don't bury your idea under too 
many facts or figures and don't expect 
quick results. Corporate momentum is 
not a myth. 

It took over a year of phone calls and 
correspondence to close the deal. I can 
still hear the franchiser saying, "Don't 
give up." When the deal finally came 
through, we were sure it wouldn't hap­
pen. It was a great feeling to know that 
the technology we had worked so long 
to develop had impressed a large com­
pany. 

However, we were a very small com­
pany faced with a very significant task. 
We were like a fisherman who hooks a 
fish too big for his tackle. Hooking 
Burger King was easy, bringing it home 
was difficult. 
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VOICE MASTER KEY" 
VOICE RECOGNITION SYSTEM 
FOR PC/COMPATIBLES & TANDY 1000 SLITL 

A FULL FEATURED VOICE 110 SYSTEM 

GIVE A NEW DIMENSION TO PERSONAL COMPUT­
ING ... The amazing Voice Master Key System adds 
voice recognition to just about any program or 
application. Voice command up to 256 keyboard macros 
from within CAD, desktop publishing, word process­
ing, spread sheet, or game programs. Fully TSR and 
occupies less than 64K. Instant response time and high 
recognition accuracy. Voice recognition tool-box utili­
ties are included. A genuine productivity enhancerl 

SPEECH RECORDING SOFTWARE ... Digitally record 
your own speech, sound, or music to put into your own 
software programs. Software provides sampling rate 
variations, graphics-based editing, and data compres­
sion utilities. Create software sound files or send voice 
memos through LANs. A complete, superior speech 
and sound development tool. 

SOFTWARE CONVERSION CODES ... The Voice 
Master Key System operates a growing list of third 
party talking software titles using synthesized phone­
tics (text-to-speech) or digitized PCM, ADPCM, and 
CVSDM encoded sound files. Voice Master Key System 
does It alii 

EVERYTHING INCLUDED ... Volce Master Key 
System consists of a plug-in card, durable lightweight 
microphone headset, software, and manual. Card fits 
any available slot. External ports consist of mic inputs 
and volume controlled output sockets. High quality 
throughout, easy and fun to use. 

ONLY $149.95 COMPLETE 
ONLY $89.95 FOR TANDY 1000 sun MODELS­

SOFTWARE PACKAGE ONLY. 
Requires Tandy Brand Electret microphone. 

ORDER HOTLINE: (503) 342-1271 
Monday-Friday, BAM to 5PM Pacific Time 

Visa/MasterCard, company checks, money orders, 
COOs (with prior approval) accepted. Personal checks 
subject to 3 week shipping delay. Specify computer 
type and disk format (3%" or 5W') when ordering. 
Add $5 shipping charge for delivery in USA and 
Canada. Foreign inquiries contact Covox for C & F 
quotes. 3ODAYMONEY BACK GUARANTEE IF NOT 
COMPLETELYSATISFIED.ONE YEAR WARRANTY 
ON HARDWARE. 

CALL OR WRITE FOR FREE PRODUCT CATALOG 

@ -COVOX INC. 675-0 Conger St. 
Eugene, Oregon 97402 U.S.A. 

TEL: 503-342-1271- FAX 503-342-1283 

Reader Service Number 143 
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The idea which we initially sold 
Burger King required air to operate. The 
corporate types had not fully con­
sidered the technology and canned the 
pneumatics. At this point I should have 
squawked, but I chose to gloss over the 
resulting technology problems. 

We were forced to try an all-electric 
design. Had we been a larger company, 
this wouldn't have been much of a 
problem. But we were small and a de­
sign change midstream always costs 
time and money. We eventually worked 
out enough bugs to show the prototype. 
We were at the end of our development 
money and needed to show well. 

By this time the Burger King execu­
tives had changed three times. We had 
revised project specifications so many 
times they didn't know what to expect. 

T3 300 Series Industrial Robot Line 
Card. 

We had adhered to the general prin­
ciples very well. These were to build a 
prototype, not a finished product. The 
machine performed the task it was 
meant to, albeit slowly. The corporate 
types were not impressed. I recom­
mended that they look at it as a step 
toward solving a very difficult problem. 
We'll see what they do. 

In The Meantime ... 
We're working on some other, very 

interesting projects. All can be charac­
terized as innovative, and some as quite 
unusual. Our custom automation line 
has proven to be very reliable and 
steady. 

In a few weeks, we'll release a new 

modular controller based on the G64/96 
bus (Gespac Eurocard). It will be called 
UMAC, for Universal Multi-Axis Con­
trol. The 68000 CPU will run SK*DOS. 
We designed the motion control board 
around the new HP motion control 
chips. All other boards will be added as 
required from the G64 suppliers. 

Agriculture control has been a long­
term interest. We have a product in 
development that turns the growing en­
vironment (greenhouses, nurseries, 
farms) into environment responding 
servo systems. We call it the Agrobot. 

Our unusual projects include Disney­
fication and animation projects. Our 
Bukowski Robots have played minor 
roles in several Hollywood productions. 
They are also featured in various 
amusement parks. 

T3 646 Industrial Robot Line. 

By far, out most ambitious project is 
one that we hope NASA will use on its 
long-term space voyages. We're still in 
the proposal stage, so I can't say too 
much. I can say that it will be an auton­
omous robot with a very important 
function. 

The lessons we've learned have been, 
at times, brutal. However, we're surviv­
ing, growing and having an interesting 
time. Whatever you choose to do, keep 
iri mind that nothing comes easy, but 
that dreams can come true. 

• • • 



ERAC co. 8280 Clairemont Mesa Blvd., Suite 117 
San Diego, California 92111 
(619) 569-1864 

AT/BABY AT XT/TURBO ELGAR N~~ 
Motherboard 6 & 10 Meg 

Zero Wait State 
8 Expansion Slots 

640K RAM On· Board 
Math Co·processor Option 

Phoenix Bios 
200 Watt Power Supply 

Hercules Compat. Video Bd. 
Parallel Port 

2 Serial Ports Active 
Game Port 

Clock/Calendar 
Hard Disk & Floppy Controller 

20M Hard Drive 
102M 51J4" Floppy Drive 
360K 511." Floppy Drive 

5061 Keyboard 
Case with Turbo & Reset, 

Hard Drive Light and 
Keyboard Disable Switch 
Amber Graphics Monitor 

$1581 
EGA ADD $449 

40M HD ADD $150 
6 & 12 MHz ADD $73 

Motherboard 
5 & 8 MHz Switchable 
8088 - V20 Optional 
Optional Co·processor 

8 Expansion Slots 
ERSO or Bison Bios 

640K RAM 
150 Watt Power Supply 

Hercules Compat. Video Bd. 
Parallel Port 

2 Serial Ports Active 
Game Port 

Clock/Calendar 
Hard Disk and 

Floppy Controller 
20M 51/. "Hard Drive 

2 ea. 360K 5114" Floppy Drive 
AT Style Keyboard 

Standard Slide Case 
Amber Graphics Monitor 

* * 
$999 

EGA ADD $429 
40M HD ADD $150 

5 & 10 MHz ADD $21 

UNINTERRUPTIBLE 
POWER SUPPLIES 

400 Watt MODEL IPS400 + 
$850 

Power distribution center and sine· 
wave UPS. Only 2" high. 

580 Watt MODEL IPS580 
$350 

Sinewave, 560W complete with 
batteries. 

400 Watt MODEL SPR401 
$180 

Supplies may have minor cosmetic 
damage, but are electrically sound. 
Squarewave output. Run on inter· 
nal or external 24VDC battery when 
line goes down. Typical transfer 
time = 12MS. Battery supplied. 
For AT, XT & Kaypro. 

* 
NEW 24V INTERNAL 
BATTERY $75 

AA Cells .6ah ................. $1.00 
12V Pack AA Cells .6ah ......... 6.50 
Sub·C Cells 1.5ah .............. 1.50 
12V Pack Sub·C ................ 10.00 
Double 0 Cell 2.5V 4ah unused ... 8.00 
CCells ........................ 1.75 

GEL CELLS 
12V 20ah .................... $25.00 
12V 15ah .................... 15.00 
12V 2.5ah ...................... 8.50 
12V 6ah ...................... 10.00 
o Cell 2.5ah .................... 2.00 

ROBOTICS 
5V DC Gear Motor wlTach 1 "x2" .. $7.50 
Joystick, 4 switches, 1" knob ...... 5.00 
Z80 Controller with 8·Bit AID . .... 15.00 
Brushless 12VDC 3" Fan ......... 7.50 
12V Gear Motor 30 RPM .......... 7.50 
Solar Cells .5V .5A, .8"x1.6" ....... 2.50 
High Voltage Power Supply 

Input: 15·30V DC 
Output: 100V 400V 16KV ........ 6.50 

KAYPRO EQUIPMENT BARGAINS 
9" Green Monitor ....... 83 ....... $50 

84,1600 ., ..................... 60 
9" Amber CRT ... $45 Keyboard ... 75 
PRO·8 Mod. to your board ......... 149 
Host Interface Board .............. 15 

TEST EQUIPMENT 
OSCILLOSCOPES 

TEK 7403N/7A18N/7B50A 60 MHz .$650 
TEK 465 Dual Trace 100 MHz ..... 1000 
Scope Probe x1, x10 100MHz ....... 35 
USM338 50MHz Dual Trace 

Delayed Sweep ................ 300 

ANALYZERS 
TEK 491 10M Hz· 40 G Hz ........ $4500 
Nicolet500A 1 HzO·100KHz ..... 1800 
Biomation 805 Waveform Rcrdr .... 259 
Biomation 8100 2·Channel 

Waveform Recorder ............ 795 
HP1600A Logic Analyzer .......... 600 
HP1600A/1607 A Logic Anlyzr ..... 1000 

MISC. 
Optronics 550 MHz Freq Cntr ..... $100 
Data Royal Function Gen F21 OA .... 200 

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

TERMS: VISA, MasterCard, Certified 
Checks, Money Order, NO COD. Visa 
and MasterCard add3%. Personal 
checks must clear BEFORE we ship. 
Include shipping charges. California 
residents add 6 V2 % Sales Tax. For 
more information please call. 

Replacement Power Supply ....... $50 
Drivetek 2.2M FD ................. 75 

CPM COMPUTERS 
K4·83 ....... $350 K2·84 ....... $400 
K4·84 ........ 425 K4X .......... 425 

CPU & SUPPORT CHIPS 
MC68000·8 CPU ................ $8.00 
Z80 CPU ..... .75 Z80A CPU .... 1.50 
Z80 CTC ....................... 1.50 
Z80A PIO ..... 2.00 Z80A SIO ..... 5.00 
8089·3 ......................... 6.50 
80C85A ...... 4.50 8088 ......... 6.50 
8212 .............. , ............ 2.00 
8251 ......... 1.50 8253·5 ....... 1.50 
8255·2 ....... 3.50 8255·5 ....... 2.50 
D8284A ........................ 2.50 
08749 ......................... 7.00 
MK48Z02B·20 .................. 10.00 
Dallas D1220Y ................. 10.00 
SIP DRAM 256·12 ................ 7.00 
41256·15 ....................... 6.50 
4164·10 " .... 2.50 4164·12 ...... 2.10 
4164·15 ...... 2.00 4164·20 ...... 1.25 
6845 ......................... , .5.00 
1793 ......... 6.00 1797 ......... 7.00 
VC3524 Switching Regulators ..... 5.00 
1458 Dual Op·AMP ................ 70 
LM2877P 4W Stereo Amp Dual ..... 2.50 
MB81464·15 .................... 2.75 
2716 ......... 3.50 2732 ......... 3.75 
2764 ......... 4.00 27128 ........ 6.50 
27256 ........ 5.25 27512 ........ 7.00 
AM2901, 2903, 2904, 2910 ......... Call 

Reader Service Number 93 

IC'S 
81·189 Video Pal. .............. $15.00 
81·194 RAM Pal ................ 15.00 
81·Series Char. Gen. ROMs ...... 10.00 
81·Series Monitor ROMs ......... 10.00 

SWITCHERS 
5V/9.5A, 12V/3.8A, ·12V/.8A ...... $39.00 
5V/3A, 12V/2A, ·12V/.4A .......... 19.50 
5V/6A, 12V/2A, ·12V/1A .......... 29.00 
5V/6A, 24V/1 %A, 12V/.6A, ·12V/.6A . .. 29.00 
5V/10A ........................ 19.00 
5V/20A ........................ 24.00 
5V/30A ........................ 39.00 
5V 100A ...................... 100.00 
5V 120A ...................... 110.00 

POWER SUPPLIES 
0·8VDC 100A Metered ......... $249.00 

Volt & Current Regulated 
5V/1A. ·5V/.2A, 12V/1A, 

·12V/.2A, ·24VJ.05A ............. 9.90 

*** 
DBASE BOOK OF 

BUSINESS 
APPLICATIONS 
by Michael J. Clifford 

Reg. $19.95 

NOW ONL Y $3.00 

MICRO CORNUCOPIA, #47, May-June, 1989 67 



Letters Continued from page 6 

when I found my favorite magazine in 
the mail, I noticed how fresh and clean 
it was. It's the plastic wrapper, I think. 
Thanks so much for the improvement. 

In the past (since issue #10 or #11), I 
have had to endure significantly dam­
aged copies of your loving effort. The 
mailman simply did not appreciate 
what he was bringing. Maybe it started 
an issue or two ago, but it was only this 
time that I noticed the great quality of 
the cover and the lack of a label hiding 
some precious bit of it. 

Whatever inspired you to do the im­
provement, I commend you for having 
done it. Now I can leisurely peruse 
Micro C without grumbling half the 
time about the mailman wrecking the 
cover. Keep up the good work. 

On another topic, I just got a nice let­
ter from someone who got a Kaypro at 
a garage sale, discovered Micro C, and 
did all the speedups and Kaypro 8 disk 
improvements. He bought most of the 
available back issues, read my "On 
Your Own" article, and inquired about 
starting his own business doing the 
same thing I do (California Title-24 
energy use documentation for new resi­
dential buildings, using energy use soft­
ware). 

Of course I've responded to him 
with a letter encouraging him to seri­
ously consider the effort. As always, I 
would have it no other way. Thanks 
again for the great opportunity to share 
my experience with others by publish­
ing my "On Your Own" story way back 
in 1984. 

Eric J. Torney 
207 Kent Ave. #1 
Kentfield, CA 94904 

Editor's note: Guess what? Issue #46 
didn't get plastic wrapped. The printer for­
got to do it. (The mailing manager was sick, 
it wasn't on the work order, they were in a 
rush, no one thought of calling us to ask ... ) 

A Taste Of Frustration 
Wanting to expand my computer 

horizons, I began to read "A Taste of 
Smalltalk," Micro Cornucopia Nov-Dec 
1988, by Steinman and Yates. Pre­
sumably this article was meant to be in­
troductory. I absorbed the idea that 
messages are sent to objects and 
patiently indulged the authors' digres­
sion into classes. 
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But in the section on messages, I 
came unglued. "Messages are repre­
sented symbolically by selectors." What 
is a selector? The rest of the section 
brought in a new fuzzy notion at each 
sentence without clarifying anything 
that had gone before. 

So I purchased the book An Introduc­
tion to OOP and Smalltalk by Pinson and 
Wiener. Within three pages I under­
stood the basic concepts of objects and 
messages, and comprehended a sample 
program that reports the number of 
vowels in a file. Only after I felt at home 
with OOP did the authors lead me to 
deeper areas of abstraction, encapsula­
tion, classes, inheritance, and polymor­
phism. 

Paul G. Hershall 
3308 Ferndale St. 
Kensington, MD 20895 

SEA Speaks 
Now that the dust has settled in the 

first shareware copyright case, it is time 
for SEA to make public the facts that 
many members of the shareware com­
munity deserve to know. 

As the creators, publishers, and 
defenders of the industry standard ARC 
file compression format, we have al­
ways maintained a strong belief in a 
fundamental concept of shareware -
that shareware be distributed for free 
for all non-commercial use. To this end, 
we have never, and will never, charge 
for the use of ARC in a non-commercial 
environment. 

We also believe that full program 
sources should be available and we 
have always made the full ARC sources 
available to all users. We have also li­
censed a great many people to use the 
ARC sources in their own programs. 

We discovered that PKWARE had 
obtained our source code without ob­
taining a license. He [Katz] modified 
that code so that the program ran faster 
and provided several other enhance­
ments. However, the nuts and bolts of 
the program were done by SEA. That is 
called PIRACY, plain and simple. 

We tried to politely ask PKW ARE to 
obtain a license. He ungraciously told 
us where to go. 

We asked our lawyer what we 
should do. He said we were bound by 
law to protect our rights to the trade­
mark and copyrights on ARC. If we did 
not, then anyone could use the ARC 
trademark and copyrights. 

We didn't want to go to court. We 
couldn't afford the lawyers fees. We 
also couldn't afford to create ill will 
among users. But PKW ARE left us no 
choice. 

Anyway, the case didn't get very far, 
thanks to the testimony of an expert 
witness, John Navas. He looked at the 
source code of both programs and 
found, 10 and behold, that the PKWARE 
program was indeed a blatant copy of 
the SEA code. 

When Katz heard this, he called us 
directly - bypassing the attorneys -
and said he wanted to settle. 

We were only too happy to put a 
quick end to this. We wanted the facts 
to come out. Unfortunately, Katz 
demanded that part of the settlement 
terms be kept under court seal. 

Some of the terms are public: 
PKW ARE cannot distribute the program 
after January I, 1989; they cannot sub­
stantially change the program (though 
they can make bug fixes); and if they re­
ceive inquiries for the product, they 
must send out SEA literature. Also, 
PKW ARE is prohibited from creating a 
new program that is compatible with 
ARC or PKARC. 

If those terms sound one-sided, then 
it only goes to prove the extent to which 
PKWARE felt that it had no legitimate 
right to its program. After all, why 
would he give up everything if he was 
right? He obviously was not above­
board in this case, even though the 
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settlement terms said he was not admit­
ting fault in any way (a standard le­
galese ploy). 

Now we are faced with several prob­
lems. 

The bulletin board community has 
heard many comments by people who 
did not possess the facts of this case, 
and therefore made ill-informed opin­
ions. 

You are well aware that no party in 
a legal action can really speak his mind 
while the action is occurring. Because 
we didn't respond, people assumed that 
we were wrong. 

Well, we weren't wrong and we 
won't be silent anymore. We realize that 
people came to the only conclusion 
possible, given the kind of information 
they received. We will respond to any 
and every comment about this case. We 
welcome questions and urge people to 
call us at our office. 

We'd also like to clear up a few basic 
misconceptions that have appeared on 
the boards: 

-SEA waited too long to take action: 
The legal world moves slowly. First we 
had to be aware of the situation, deter­
mine that a violation of our copyright 
existed, try to settle amicably, and then 
take legal action. 

-SEA is a Goliath pursuing a David 
called Phil Katz: Phil Katz is not just a 
person. He is a company, and a big one 
at that. We calculate that PKW ARE cur­
rently grosses almost $2,000 a day, or 
about five times what we do. We chal­
lenge him to make his audited figures 
public. 

-PKWARE must be a small company 
because we hear there are only three 
employees, including his mother: We, 
too, are a family run company. Andy 
Foray and Thorn Henderson are 
brothers-in-law and Irene Henderson 
serves as secretary Itreasurer. We have 
hired a programmer and a license 
manager. We didn't do this because we 
had a windfall profit; we did this be­
cause we needed to stay competitive 
and to serve new markets. 

- SEA should have pursued the case 
to a jury trial so a precedent could be 
set for the industry: We wish we'd had 
the money to support our lawyer to 
take this case to a jury trial conclusion. 
However, we needed to end it before 
the legal fees devoured us. Besides, we 
weren't out to crucify the guy - we 

just wanted him to stop stealing our 
work. 

We have also issued a new policy 
statement regarding the licensing of 
ARC. It has been uploaded to the 
IBMSW forum on CompuServe, the 
utilities/archivers conference on BIX, 
and sent to other BBSes. The terms 
probably are the most liberal for any 
licensing policy for any software com­
pany. And if that isn't enough, give us a 
call and we'll see what we can work 
out. 

Thom Henderson, President 
System Enhancement Associates 
voice: (201) 473-5153 
data: (201) 473-1991 

Greetings From Holland 
I've been reading Micro C since Issue 

#39. Before that time, I had never heard 
about or seen your magazine in Hol­
land. The magazine is a surprise com­
pared with all the glossy issues nor­
mally exported from the U.S.A. to the 
rest of the world. Thank you very much 
for providing interesting articles 
without all the advertisements which 
make up 70% of the usual computer 
magazine. 

Not only do you provide technical 
and software information, but the arti­
cles from Laine Stump show there's 
more in this world than U.S.-oriented 
computers and programming. 

Take the Borland products for in­
stance. If I want assistance, they tell me 
to join Compuserve. If I login to Com­
puserve from Holland, they charge me 
$100 per hour just for the phone. But re­
cently things got better; Borland opened 
an information center in Paris. For an 
American, that's close to Holland. For 
me it means crossing two borders. 

The articles about fractals are inter­
esting. They let me make fine fractal 
pictures and made me learn a lot about 
fast algorithms, too. While your ap­
proach seems more hardware oriented 
(faster CPU, floating point units, and in­
teger only algorithms), my friends and I 
are looking for smarter algorithms 
which will recognize points lying out­
side of the Mandelbrot set. 

Peitgen, the German, had a book re­
leased a few months ago in which he 
suggests such an algorithm, claiming 
that it should reduce calculations by 
40%! Unfortunately, we have not been 
able to make a running program. 

In Issue #43 you wondered whether 
someone was really doing useful things 
with fractals instead of just looking at 
them. Since I am a student in geology 
and geophysics, I made some inquiries 
at my department. The result was as 
you would suspect. Nobody was really 
using them, though the fractal prin­
ciples lead to larger understanding in 
meteorology and low temperature geo­
chemical reactions. 

Wim de Wilde 
Turkooislaan 80 
3523 GN Utrecht 
The Netherlands 

Editor's note: I checked with a known 
expert and reasonably famous person 
(Larry) and he said there definitely are prac­
tical applications for fractals. One of those 
applications is the search for practical appli­
cations. (He's been getting a lot more prac­
tical and a lot more creative since he began 
dividing his time between fractals and run­
ning.) 

Fond Memories 
OK, OK! I did it. Issue after issue of 

multi-megabytes of RAM and storage 
have finally driven me to purchase a 
clone. Will a McTek 286A really do any­
thing more than myoid faithful CP 1M 
single board? 

You sure make it tough on us old 
guys who at one time thought 8K of 
memory was the penultimate. There 
was a time, if I just had 4K more of 
memory I could make my program 
work. Gee, if I didn't ask what you 
wanted to do next I could squeeze it in. 
Only problem was I was the only per­
son who could run the program. Dh 
well. I wrote it for myself, so who cares. 

So let's see if pull-down menus, win­
dows, zero wait states, and such are re­
ally better. So what if they aren't. It will 
be fun just seeing if I can get to know 
the system, like myoid friend CP 1M. 

I read every page of Micro C even 
though I think Object-Oriented Pro­
gramming is silly. But there was a time 
when I thought Pascal, C, and all other 
compilers were silly. Maybe someday 
they'll bring back delay-line memory. 

James A. Shaffer 
Allied Signal Aerospace 
Navcamsmed Box 1115 
FPO New York, NY 09554-7000 
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Around the Bend 
blissful things like 20 MHz 386s or chocolate sodas.) But, if 
you're following your bliss then your work is your play. 

The immediate question from the peanut gallery was: 
'What's our bliss?" 
"You already know, you've always known, you just have 

to listen.N (Disappointed moment of heavy listening.) 
During the discussion, I flashed back to the early days of 

Micro C. I had thought long and hard before deciding to start 
the magazine. Couldn't sleep nights. During the day I couldn't 
concentrate on my "real" work because my head was full of 
magazine. 

As I've mentioned before, experts had told me the idea 
wouldn't work. The audience was too small and I didn't have 
time to add a magazine to my work and class load. 

But I made time. (And thinking back, I had to make time 
because Micro C was my bliss - though I was probably the 
last to see it.) 

Of course I was very practical. For me, the key was getting 
Digital Research Computers of Texas (shipper of the original 
Big Board) to give us their list of purchasers. After they 
agreed, Sandy and I got to work. Sandy produced a flyer 
about Micro C and I hauled thousands down to the West Coast 
Computer Faire. After the Faire I called DRC to find out why 
we hadn't received the labels. 

They'd changed their minds. No labels. (And we'd only re­
ceived two subscriptions from the Faire flyers.) Until now, I 

Mandelbrot Explorer 3.0 

Fantastic fractal grapnzcs on 16-color EGA/VGA to 800x600. 
Magnifies up to 16.5 trillion times. Stop and start at wi/~ save and 
retrieve, collage, full control over color boundaries, "zoom box, " 
display of periodic orbits, auto-backup, all optimizations for speed 
including pixel interpolation and 386 integer support. Comes with 
seven ready-made pictures for immediate gratification. 

$30 

Peter Garrison 
1613 Altivo Way 

Los Angeles, CA 90026 
2136651397 

When ordering please specify EGA/VGA and disk format 
Overseas orders please add $4 

Reader Service Number 112 
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Continued from page 4 

haven't understood why, at that point, I didn't return the two 
checks and find something else to occupy midnight to 5 a.m. 

However, we continued and shortly thereafter Sandy and I 
got two huge breaks (breaks always come when you're doing 
what you should be doing). DRC called and, in lieu of labels, 
offered to send out our flyers with the Big Board orders. Plus, 
BYTE ran my review of the Big Board. Boy did things get 
crazy. 

Our mailbox soon overflowed with subscription orders (I 
distinctly remember receiving eight in one day), requests for 
more information, and articles. 

That was eight years ago. I strongly suspect, now, that 
Micro C happened because Micro C was my bliss, which also 
explains why I survived that first year without sleep and 
without pay. 

Let Me Stress Something 
So Micro C grew and prospered, not linearly, but in fits and 

starts. I was new to such subtle details as: financial manage­
ment, personnel relations, marketing, and advertising sales. 
Every day, phone calls generated new questions forcing me to 
come up with new answers: 

"No, you can't purchase our mailing list, we don't sell it." 
"I don't know why we don't sell it, we just don't." 
"Yes, I will speak to the management about that." 
Now that's stressful. We still don't sell our list, though 

many times I've promised to talk to myself about it. 
So, even in my bliss I felt really stressed. Of course, there's 

the obvious kind of stress. You know, the kind that chills the 
hands and rattles the heart. But there's the even more com­
mon, more insidious kind, noticeable only when it changes 
suddenly or someone points it out. It's the: sour stomach, un­
comfortable but unsure why, irritated by the slow driver 
ahead, kind of stress. 

I suspect all of us drag the sneaky kind around whether we 
work in benches or in Bend. 

Back To The Search 
Anyway, I've been one of the lucky ones. I've found my 

bliss (or, it found me) and I've managed to follow it through 
some of the most interesting times in the computer industry. It 
began in computers, continued with writing, took off with air­
planes, and, now, has settled into metaphysics/new age. (You 
know, I'm looking for the answer to life, the universe and 
everything, and despite what Larry says, I'm not sure it's 43.) 

This has become a most interesting and wide-ranging 
search, much wider and deeper than I would have guessed. 
It's a trip (not unlike the antique air tour) that's created a lot 
of new ideas and feelings. I've been reading and experiencing 
things ranging from hard-edged dissertations on warps in the 
time/ space continuum to the warm and fuzzy feel of psychic 
healing. 

Over the past year, I've become very curious about all this 
- a neighbor worked up my astrological chart, predicting I'd 
write a book soon (the stars didn't know where I'd find the 
time) - a Tarot card reader predicted I'd write a book (the 
cards didn't come up with any free time either) - a channel­
ing friend predicted I'd be talking about metaphysics in Micro 
C (nah, it'll never happen) - and, just recently, a friend of a 
friend gave me a psychic healing. 



It Doesn't Feel Scientific 
For a long time, I've had a problem understanding this 

strange new world. (There has to be some explanation, right?) 
I've also had a problem accepting something that's not re­
peatable. (Look, if it's real it's repeatable. That's the whole 
premise in any science lab.) 

But there I was shuffling Tarot cards and handing them 
over to the reader. She then read my past, present, and future 
based on the order of the cards. If, at the end of the reading 
I'd shuffled them again, chances are very, very good that my 
past, present, and future would have read differently. (The re­
peatability problem.) 

So it's chance, right? Two years ago, that reader (who 
didn't know me from Adam) told me some amazing things: 

"The cards tell me that you're some kind of teacher, you 
explain things to lots of people." 

"I edit a magazine." 
"And it looks like you write quite a bit, too. You have a 

very dedicated, very loyal audience." 
"Yes, it's a personal kind of computer journal in a plain 

brown wrapper." 
"But I see it growing and getting fancier, looks like color. 

Do you have color now?" 
"No, color goes against the grain." 
"But it'll come, and soon. And it'll be a good change, 

there'll be a lot of excitement. You won't lose the personal 
touch so the change will be very positive. 

"You'll also write a book. Sort of fiction, sort of real-life. 
It'll be a very successful book published by a large publisher. 
Don't worry about that yet, it will be many years before you 
begin." 

It wasn't very many months before color started showing 
up in Micro C. However, the book still awaits its inspiration. 
(You and I both know that with a minor extension, this edi­
torial would be about the right length.) 

Of all her comments on my past, present, and future, 90% 
have been right on the mark. So far. 

Support 
I've found a network very similar to the Micro C network 

- people sharing ideas and energy. I've found folks very in­
volved in their searching and researching. They're folks who 
have trouble explaining (at least to the uninitiated) what 
they're doing, but they're excited about it. They're breaking 
new ground and applying new technology. 

Yep, new technology. Look at the similarities between the 
latest ideas in physics and some earlier ideas from metaphys­
ics. You'll understand why theories about tunnels in the 
space/time continuum are bringing the two groups together. 

Back To Earth 
Meanwhile, I'd like more energy and joy in my life. That 

means serious work on my physical condition, my mental con­
dition, and my diet. I'm not overweight, nor do I have any 
chronic medical problems, but my body is still due a little 
tender loving care. (After all, it's born the brunt of that stress.) 

I'll be working with professionals on my diet, exercise, 
stress reduction, learning to be more flexible, more open, 
learning how to take risks without fear, and learning how to 
hear and trust my inner voice. In other words, I'm learning 
again how to live. 

If you're interested in hearing about this trip, or if you have 
some suggestions about where I should look or with whom I 
should speak, let me know by mail (P.O. Box 223, Bend, 
Oregon 97709) or leave a message on the Micro eBBS (503-
382-7643, 3-12-2400, 24 hrs.) or call 503-382-5060. If you're sug­
gesting books, please include the publisher's name, address, 
and phone number. 

Who knows, Micro C might be about people, too. 

RAM Surcharges 
You might be surprised when you pick up the phone to 

order the latest, greatest system at the latest, greatest price out 
of Computer Shopper or your local computer paper. It turns out 
that some shops are adding RAM surcharges because: 

"We've been surprised how high RAM prices have 
(jumped, remained, gone) since we wrote the ad (one month, 
two months, a long time) ago. Not knowing exactly what to 
charge, we thought it best to give you our (rock bottom, very 
lowest, most competitive) price. No doubt the price will be 
(rising, going through the roof, doubling) when my (manager, 
boss, wife, girlfriend) finds out I'm giving these systems 
away." 

But RAM prices have been pretty stable for nearly a year. 
In fact, they've declined a bit lately, and most dealers have 
figured out how to sell computers without jacking up the price 
at the end of the deal. 

"Fine car, fine car. Best on the lot. Of course it'll be a little 
extra for the tires. Took 'em off my wife's car, myself. Broke 

C++? 
(A Videotape Presentation) 

Considel'ing c++ for your next pl'oject? Confused after 
trying to read a C++ book? Or just curious about all 
the hOOPl a? This VHS-form at videotape, featuring 
author/speal<er William M. Miller, gives a comprehensive 
and understandable overview of the major features of 
C++ and Object-Oriented Programming. 

• On-line access to lecturer (via BIX) 
• Moneyback guarantee! 

Send $19.95 (+ $4-.00 S&H) fOl' rental or $59.95 fOl' 
purchase (postpaid) to: 

Software Development Technologies, Inc. 
Dept. 101 
P. O. Box 366 
Sudbury, MA 01776 

Or call (508) 4-4-3-5779, 8:00 a.m. to 6:00 p.m. Eastern 
time, for Visa/Mastercard ordel's. 

Inquire about our full c++ training course, at1ailable for on-site or 
vid{'otape delh1cry. 
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Around the Bend 
her heart. Just broke her heart. Her rid in' around on the drums 
like that." 

Flash 
If you've been perusing Micro C's micro ads lately, you 

might have noticed "FLASH, The Disk Accelerator." Well, 
they sent along a copy and I stuck it into the system in my of­
fice. This package buffers disk reads (and writes, if you wish) 
in memory - any kind of memory. (Even the kind you paid 
extra for.) 

Since mine is a barebones 640K system, I found that I 
couldn't allocate much for the buffer before my free space dis­
appeared. Oh well, disk reads aren't much of a problem when 
you're writing short novels like this. 

However, they threw in two other programs. One program 
is MAPIT, a small utility which tells you where TSRs lie 
mouldering in your machine and displays the interrupt table. 
Very nice. 

But the other addition, FLASHKEY, has become indis­
pensable. None of my keyboards repeats fast enough. Some do 
pretty well, others force me into manual mode (finger-tap­
ping). 

FLASHKEY fixes that. On call up you can set the speed, and 
the initial delay; it works with everything, and it only uses 
about 3K. (Let's see what MAPIT says.) Anyway, I can't im­
agine being without it. 

Finally, the price is right. FLASHKEY sells for $19.95 (you 

HAN 
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only get the $19.95 price if you ask for it) including manual, 
MAPIT, and FLASH (the disk buffer). 

FLASH $19.95 
Software Masters 
6352 North Guilford Ave. 
Indianapolis, IN 46220 
(800) 253-5274 

The End Of User Groups 
Today I received the latest copy of Push & Pop, the newslet­

ter for the Sacramento Microcomputer Users Group (SMUG). 
It turns out it's Number 1 of Volume 13. More important, it's 
probably the final number of the final volume. 

Apparently SMUG will be shutting down or merging with 
another group. After filling huge halls at meetings, after 
having the industry giants at their beck and call, after 13 years 
of leadership in this incredible technology, this venerable club 
has only 50 paid members. 

One of SMUG's problems is that it stayed with CP 1M, 
S100, and other (more and more) unique systems. But, I sus­
pect there may be another problem. It's one facing all groups. 
There may be a diminishing need for user groups. 

"Hey, hold on fella, there's more and more need for user 
groups, for the popular systems. Look at all these people get­
ting their first Apples and PCs." 

You have a point. But these aren't groupies. Outside of the 
kids, these are the last ones in. (Anyone really interested in 
computers would have gotten involved before now.) Sure, 
they need help, but they're getting that help from co-workers 
and family. 

Computer clubs may soon go the way of automobile clubs. 
We learn to drive in high school. And, we're perfectly com­
fortable taking 50-mile trips without dragging along food, bed­
rolls, friends, mechanics, tools, and spare parts. The car clubs 
that remain support old Porsches, Chevies, and T-Birds. (And, 
of course, they travel around in groups and they carry tools ... ) 
So car clubs have been reduced to supporting the weird and 
irreplaceable. . 

Who knows, maybe SMUG's just a little ahead of its time. 

Gary Entsminger Manipulates World Destiny 
Every once in a while I get a letter that really opens my 

eyes, gives me a whole new perspective, helps me see the ob­
vious. One such letter showed up yesterday. 

Its author, who asked to remain anonymous, mentioned 
that I seemed apathetic, that Micro C was struggling, that the 
magazine's course had floundered: 

liMy subjective viewpoint is that this struggle started about 
the same time as Gary Entsminger ... Not having met Gary, I 



can only speculate from his writing that he is a strong per­
sonality that has pushed Micro C off its original course with 
brute force ... I can only hope you'll leave the ibbem camp for 
something I'll look forward to." 

Well, sure. Our first clone article (the do-it-yourself XT in 
issue #27) showed up just a year after Gary arrived. At that 
point CP 1M was rolling, Kaypro was solvent, folks were ex­
cited about the 64180 and the Z800, Ciarcia was writing for 
BYTE, and RAM was cheap. 

Now all that's changed. 
Of course, if Gary hadn't infiltrated Micro C, things would 

undoubtedly have turned out very different. Digital Research 
would have announced CP 1M 4.0 (a multi-user, multitasking, 
graphics and UNIX compatible operating system for $49.95), 
Kaypro Corp would be buying out a troubled IBM, Zilog 
would have announced its latest Z800 (a $5, 60 MHz, 64-bit, 
chip with on-board: 25 Mega-flop coprocessor, MMD, DMA, 
and clock with sweep second hand), BYTE would still be 
BYTE, and we'd be using 256K dynamics for packing material. 

Amazing, the things I learn when I read my mail. 

Miniscribe Takes A Dive 
After hearing distributors and dealers wax eloquently about 

Miniscribes, I'm hearing another tune. Miniscribe is announc­
ing a Significant loss for the latest quarter and rumor has it the 
financial problem has been caused by one of their 30 meg 
drives. (They're taking a major write-down so I'm guessing 
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they have a batch in the warehouse.) 
I've also heard some disgruntled comments about their 

turnaround time on warrantee repairs. More particulars as 
they come in. 

Meanwhile, I talked recently to Microscience. Great talk. 
The guy spoke about the problems they were having with the 
mix of binder and lubricant for coating their platters. The sup­
plier was adding too much lubricant so the surface was getting 
sticky. 

And that was after they'd gotten warrantee returns down to 
0.5% for the unit. (That's probably one-tenth the industry 
standard.) 

I'm glad I'm not building hard drives for a living. 

Mr Mox And The Timer 
I know you'd love to have your system auto-connect with 

compuserve at 3 a.m. to download your messages, but you're 
not sure you want to leave your system on all night (or over 
the weekend). 

Well, Mr Mox, the nifty little power strip that turns itself on 
when someone calls your modem, can also turn itself on at a 
preset time. Also, your system can tell whether it was turned 
on at the preset time or by a call. So you can have your system 
turn itself on and answer a call from another modem, or turn 
itself on at a preset time and day and access someone's BB5, or 
compuserve, or a Mac, or whatever. 

In fact, there's no reason you couldn't preprogram the 

Logic Gem $198 
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Develop perfect logic 
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incomplete logic 

• Removes redundancies 
• Eliminates contradictions 
• Sorts and optimizes logic 
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Around the Bend 
power strip to turn on at a certain time and day, or even right 
away, and have it control the power to some device other than 
the computer. (Greenhouse lights, ventilating fan ... ) 

Let's say you set on and off times. These get translated into 
the number of ticks of the power strip's clock and then get 
sent to the strip. The power strip simply counts down to the 
"on" time, turns on its outlets, and starts counting down to 
the "off" time (if you've set one). 

The only thing that'll keep the power strip from carrying 
out its task is a power failure. If the power goes away, even 
for a short while, the strip loses its programming. 

For $99.95, you get the plain Mr Mox (turns on the power 
when it sees a carrier detect from your modem). For $139.95, 
Mr Max comes with the clock and software to set it. The soft­
ware keeps track of which timer event triggered the power-up 
so the computer'll do the right thing (like call your mother at 3 
a.m. and whistle in her ear). 

If you want to tryout the auto answer modem, call (619) 
481-1753 and you'll be talking to Jay Bowden's system. (You'll 
get a carrier right away, but it'll take about 60 seconds for the 
computer to come up, load the BBS, and respond.) 

Reformatting XTs 
A lot of folks are ordering SpinRite (or the latest version of 

YOU WANT THE SOURCE?! 
WELL NOW YOU CAN HAVE IT! The IIASTKRFUL 
DISASSKIIBLER. (!ID86) will create HASM coapatible 
source code from program files (EXE or COM). 
And the files are labeled and commented so 
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the REAL prograas you want to disassemble). 
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Disk Technician) to optimize the interleaves on their XTs. (I 
did.) Both programs check to see if there's a difference be­
tween the optimum interleave and the current one. If there is, 
they'll offer to do a nondestructive low level format using the 
optimum interleave. 

However, there's a problem built into the XT's controller. 
When either program does a nondestructive format, it reads 
the original track, then tells the drive controller to format that 
track. When an XT controller receives a single-track format 
command it homes the head, then steps it back out to the track 
and writes the format information. (Following the format, the 
program writes the data back onto the track.) 

So, formatting an XT drive this way is a slow process and 
those long seeks cause head position errors on most drives. 
(Drives with an odd number of heads have an additional head 
and disk surface dedicated to detecting head position. They 
don't have the problem.) 

That means you will probably have more errors after a 
nondestructive low level format than before. So, if you need to 
completely reformat your hard drive, take the data off and do 
a destructive low level format (followed by FDISK and the 
DOS FORMAT). 

AT controllers, on the other hand, don't have the problem. 
They simply step the drive to the track that'll be formatted -
no homing and no problem. A nondestructive format is as 
good as the destructive version. 

So these programs work wonderfully on ATs. On XTs, 
however, I'd limit them to checking for optimum interleave 
and reporting data errors, and maybe reformatting a bad track 
or two. There's no way I'd let either program reformat an XT's 
whole drive. 

Haunted By My Indiscretions 
It's fun reading about the dalliances of our esteemed 

leaders, but it's not so funny when it's closer to home. For in­
stance, I logged onto the Micro C bulletin board last evening, 
and there it was again: 

"Beep!" 
Please enter your registration code: _____ _ 
"Beep!" 
Please enter your registration code: _____ _ 
"Beep!" 
Please enter your registration code: _____ _ 
Boy, when you start a "Personal Relationship," you don't 

know where it's going to stop. 

David J. Thompson 
Unregistered Shareware User 



SOG Information 

Pick A SOG VIII, 1989 

The Regionals 
No more excuses - you've got to attend a SaG. This year we have four SaGs on tap. One on 

the west coast, another on the east coast, one in the Lone Star State, and yet another in Colorado 
(wherever that is). 

You have your choice of the BC SaG, all green, green, green, with saltwater, fishing and log­
ging, on Vancouver Island. Or the Rocky Mountain SaG, in 7,700 foot elevation Gunnison, 
Colorado. This recreation community is surrounded on three sides by serious snowcapped 
mountains. Or how about SaG East? Mid-September is a beautiful time in southeastern Pennsyl­
vania. Finally, there's the Long Hom SaG; October is a fine time of year for dodging cow pies in 
North Texas. 

Rocky Mountain SOG 
What: Rocky Mountain SOG 
When: July 28-30, 1989 
Where: Gunnison, Colorado 

(Aspinall-Wilson Conf. Ctr) 

Rocky Mountain SaG (RM SaG) kicks off on Thurs­
day the 28th with a traditional SOGgy favorite: white­
water rafting. Friday and Saturday will be filled with 
workshops and presentations, followed by a banquet 
Saturday night. (Scott's arranged an all-night room for 
the Jolt SIG.) 

Gunnison, population 6,500, lies nestled in the 
Rockies along the Gunnison River. Besides white-water 
rafting, you'll find hiking, camping, fishing, and general 
exploring. Gunnison County has some of the most 
beautiful wilderness in the country. 

RM SaG will be held during the same weekend as 
nearby Crested Butte's Aerial Weekend, which features 
parachuting, hang-gliding, and hot-air balloon rides and 
races. This will be a family vacation as well as an edu­
cational experience. 

When you register, they'll send you a packet. In that 
packet you'll find information on activities ranging from 
tours of the Black Canyon to ghost town excursions. 
You'll also receive hotel and airport information. Both 
Continental and United Airlines service Gunnison's air­
port. 

SPEAKERS NEEDED! If you have something you 
would like to present, feel free to contact them! 
Speakers will get free admission and a free tee-shirt! 

The Keynote speaker for the Saturday Night Banquet 
will be Walter Bright, author of Zortech's C++. 

Prices: 
Conference registration: $25 in advance, $30 at the door 
RM SOG Tee-Shirt $10 (specify size) 
1/2 day raft trip $35 
Full-day raft trip $50 
Saturday nisht Banquet $15 
Thursday nzght Barbeque $10 
Cafeteria Lunches (Fri/Sat) $10 ($5 per lunch) 

Registration Info: Please register as soon as possible. If 
you preregister, please do so before July 1. Make checks 
pa~able to "Rocky Mountain SOG." Include the names, 
adaresses, and phone numbers of everyone you're pay­
ing for, and list what each is ordering. 

Contact: Rocky Mountain SOG 
302 N. 12th Street 
Gunnison, CO 81230 
(303) 641-6438 
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SOG Information 

BCSOG 
What:BC SOG 
When: July 7 & 8, 1989 
Where: Port Alberni, British Columbia 

If SOG's your attempt to get away from it all, then 
the BC SOG is your spot. Vancouver Island's Port AI­
berni is about as far from anywhere as you're going to 
get by car, plane, or boat. (195 highway miles northwest 
of Victoria, British Columbia.) 

This lumbering and fishing community of 18,500 lies 
at the end of a fjord-like saltwater inlet. Famous for its 
salmon fishing, its sheltered islands and inlets, this is a 
popular area for. kayaking, canoe camping, boating, and 
Just about anythIng else connected with saltwater, fresh­
water, or coastal mountains. (If you aren't planning to 
take your whole family, don't let them see the pam­
phlets you'll receive in your registration packet.) 

The community sports 12 motels, 6 bed and break­
fasts, and a mess of campsites and trailer spaces. (It's all 
in the packet.) 

They're scheduling talks on Friday and Saturday, 
July 7 and 8, at North Island College. The facility will 
open Thursday evening, the 6th, for early arrivals. 

68000 SINGLE BOARD COMPUTER 

• 512/1 024K DRAM • 4 RS-232 SERIAL PORTS 

• FLOPPY DISK CONTROLLER • REAL TIME CLOCK 

BASIC KIT( 8 MHZ) - BOARD, MICROPROCESSOR, HUMBUG MONITOR/ 
BASIC IN ROM, 4K SRAM, 2 SERIAL PORTS $200 

PERIPHERAL TECHNOLOGY PROVIDES ACCESSORIES TO BUILD 
COMPLETE SYSTEMS! 

PACKAGE DEAL - COMPLETE KIT WITH 10 MHZ MICROPROCESSOR, 
SK*DOS OPERATING SYSTEM, 512K DRAM $575 

SYSTEM BOARD( 12MHZ) - ASSEMBLED/TESTED, 1 MEG RAM, 6 PC/XT 
PERIPHERAL PORTS, SK*DOS $899 

COMPLETE INFORMATION AVAILABLE UPON REQUEST 

PERIPHERAL TECHNOLOGY 
1710 CUMBERLAND POINT RD., #8 

MARIETTA, GA 30067 404/984-0742 

COD/MASTER CARDNISNCHECK 
SK*DOS IS A TRADEMARK OF STAR-K SOFTWARE SYSTEMS CORP. 
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They'll also have a space for the traditional all-night 
technical forums (The Jolt SIG). 

Technical events include: a planned mini-maze com­
petition put on by the Seattle Robotics Society (this is 
tentative as we go to press) and a fresh salmon bar­
beque scheduled for Friday evening. 

Sponsors David Stern and Randy Young ask that you 
call them or drop them a card by June 15. (It's not man­
datory that you preregister, it just makes their planning 
a lot easier.) 

If you'd like to speak, definitely get in touch. They're 
actively looking for you. 

If you're a vendor, swapper, or hacker, bring your 
wares and spares. The display and meeting area will be 
open from Thursday evening through Saturday eve­
ning. 8' tables are only $10.00 each. 

Prices: Registration $10 (per family) 
BC SOG T-Shirt $10 (Specify size) 
Salmon Barbeque $10 ($5.00 12 and under) 
Display Table $10 
(All prices in Canadian dollars.) 

Contact: David Stern 
4403 8th Ave. 
Port Alberni, BC 
Canada V9Y 4S6 
(604) 723-5917 
or: 
(604) 724-2019 (Randy Young) 

LONGHORNSOG 
What: Long Horn SOG 
When: Oct 13 - 15, 1989 
Where: Dallas, Texas (INFO MART) 

~ore information next issue, but this will be a big one. 
ThIS computer club has over 4,000 members in some 15 
user groups (over 90 sessions at each meeting). Plus, Dal­
las weather should be marvelous this time of year. So 
plan to corne and enjoy the southern sun and the Texas 
hospitality. If you'd like to speak, you should contact Stu­
art immediately. 

Contact: Stuart Yarus 
The Computer Council Of Dallas 
1950 Stemmons Fwy., Box 277 
Dallas, TX 75207 
(214) 867-8012 (evenings) 



SOG Information 

SOG East 
What: SOGeast 
When: September 7 & 8, 1989 
Where: York, Pennsylvania 

Introducing SOGeast - the Eastest SOG yet! Nestled 
in York, Pennsylvania, this SOG will bring the best of 
the West to the East. 

York is in the heart of the Pennsylvania outlet dis­
trict. Those who love bargains will have their hands 
(sacks, buckets, wheelbarrows) full. Also you'll find: an­
tiques, down-home Penn Dutch cooking, crafts, and 
much more. Historic Gettysburg is only 30 minutes 
away. 

York is 25 minutes from Harrisburg airport, and 
about 60 miles from Baltimore/Washington Inter­
national. 

Tentative schedule: 
Wednesday Night - (4 p.m. til about 9 p.m.) Twilighter 

Railroad Excursion - Steam train ride and dinner trip, 
$25. (Special trip just for SOG attendees and families.) 

Thursday Daytime - Meetings, talks, etc. 
Thursday Supper - Volleyball, frisbee, barbeque (Penn 

Dutch style) picnic (outdoor). $15 per person. 
Thursday Evening - Rooms available all night for talk­

ing, speaking, Jolt SIG, boxing, etc. 
Friday Daytime - More of the same. 
Also On Friday - York County Fair begins (runs nine 

days). Largest livestock and agricultural show on the 
East Coast. Lots of food, free show entertainment, big 
name entertainment on the grandstand, and much more. 

Saturday Morning - For those who can't make the 
Wednesday train ride, there'll be another on Saturday 
morning. (The Saturday trip is open to the public, so 
you'll need reservations). 

They now have three conference rooms (hold 300 
total when all are connected, or about 100 a piece). They 
will have room for exhibit tables, so bring your stuff. 
More on other activities will follow. They've scheduled 
these rooms at a local hotel, but they're still jawing with 
the local colleges. Either way, we'll have a place! 

They'd like verbal registrations as soon as possible so 
they can reserve the train, rooms, etc. Please get your 
money to them by August 1. Also~ speakers and exhibi­
tors (tables $35 each), please call right away. Free admis­
sion for speakers (call early so they can schedule you). 

Registrants will receive lodging and transportation 
information by return mail. Additional local information 
will be awaiting your arrival. Make checks payable to 
"The CDS Group." 

Prices: 
SOGeast Registration $25 
SOGeast Tee-Shirt $10 (specify size) 
WednesdayTrain Trip & Dinner $25 
Thursday Night Picnic $15 

Contact: John Ribar 
The CDS Group 
3161 Honey Run Dr. 
York, PA 17404 
(717) 792-5108 (8-12 p.m. Eastern time) 
(717) 854-3861 (Weekdays 8-9 a.m., 

4:30-5:30 p.m. eastern time) 
(you can also talk to Carol Park at this number) 
Compuserve 73577,1652 

Last Minute Addition!!! 
North Cal SOG 

Terry Sherb called right before magazine deadline to say 
he is working on a North Cal SOG. Here's the tentative in­
formation: 

Wlzat: North Cal SOG 
WIzen: August 25,26 ,27 
Wlzere: UC Davis Campus, Davis, California 
Anyone wanting to speak or help, contact: 
Terry Sherb (916) 927-8745 (evenings) 
A lot more information next issue. 
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Seven Compilers And A Book 

By Michael S. Hunt 
845 E. Wyeth 
Pocatello, ID 83201 
(208) 233-7539 

Michael takes on Scott and finds producing 
compiler reviews isn't all that fast. (It takes time to 
compile and assemble the data.) So, in the spirit--.of 
pure research (and long lunches), the Micro C staff 
has begun linking together data on a whole new 
field. The object is to benchmark the reviewers .. 

T
his issue I'm reviewing seven compilers 
and a book. Writing the column has 
been the easiest part. If you take seven 
compilers times seven benchmarks 

times five compiles and five links and five 
runs, you get. .. well, it's not sanity. I do want 
to thank my good friend Lyle Carson for his 
help with, and use of, his Amiga computer. 

First, The Book 
I own one Modula-2 book and have read 

five others, but Modula-2: A Complete Guide is 
the best one yet. The book can be used as a 
text for classroom, self-study, or as a reference 
to the language. It contains 656 pages of ex­
amples, explanations, and reference material. 

Dr. King's book is very thorough. It covers 
everything from the basics to advanced con­
cepts. D.C. Heath published the book and 
Karen Ellison, of Jensen & Partners Inter­
national, edited it. JPI uses an extremely con­
densed version of the book as the language tu­
torial for their TopSpeed Modula-2 package. 

If you buy the JPI compiler, you can get the 
book for only $21. Or, you can order it 
through most bookstores or directly from D.C. 
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Heath for $33.33. Dr. King will sell you a disk 
of source for $10. 

Second, The Compilers 
Before I get into the good stuff, I probably 

should mention a source of troubles I had. 
They aren't complaints, they're just the kinds 
of problems you might encounter when work­
ing with a new compiler. 

For instance, I had a problem getting the 
Logitech programs to run. The programs just 
locked up the computer. No error messages 
because I had removed checks to optimize ex­
ecution speed. After much fussing around, I 
remembered that Logitech's default stack is 
just 8K. I relinked the problem programs with 
a larger stack and they worked. 

The Benchmarks 
Benchmarks, if nothing else, are controver­

sial. I have selected seven benchmarks (Figure 
1) that I hope test compiler performance. Each 
benchmark time is an average of five runs, 
links, or compiles. I used a calling program 
that reads the system clock before and after 
the test. You'll find all the benchmark code on 
the Micro C BBS or Issue #47 disk. 

I ran the MS-DOS non-8087 benchmarks, 
compiles, and links on a PC Tech X16B with 
an 8 MHz 80186, 1 MB no-wait-state memory, 
and a 61 ms 1 to 1 interleave SCSI 33 MB hard 
disk. The execution times for the MS-DOS 8087 
version of the Whetston were run on a Lead­
ing Edge Model D with a 7.16 MHz 8088 & 
8087 and two floppy drives. The Avant Garde 



compiler was run on an Amiga 1000 
with 512K and two floppy drives. The 
CP /M code ran on the X16B with a 
Micro Interfaces 5 MHz Z80 coprocessor 
board. 

Stony Brook Modula-2 Compiler 
This package includes a command­

line compiler, text editor, source level 
debugger, make utility, library source, 
and PM I' s Repertoire toolkit (in object 
form). If you call the compiler from the 
editor, compiler errors will bump you 
back into the editor with the cursor on 
the error and the screen displaying an 

appropriate (we hope) error message. 
You can also execute DOS com­

mands from the editor (inchiding your 
linker) and it lets you work on 15 files 
at a time (but it displays only two). 
Stony Brook refers to this package as 
the development system (in lower case), 
so I guess that could be used to distin­
guish it from QuickMod. The develop­
ment system will soon be upgraded'to 
include QuickMod's library and en­
vironment. 

I found three major reasons someone 
would buy this package over their 
QuickMod. 

First, this compiler produces object 
modules that comply with the Microsoft 
subset of the INTEL object module for­
mat. The calling conventions are identi­
cal to Microsoft Pascal (also the stand­
ard call interface for Microsoft Win­
dows and OS/2). 

Second, the objects produced are not 
DOS specific and with the necessary 
modifications to the runtime system 
(you get source), programs can run on 
any 80x86 based hardware. 

Third, though the package doesn't 
have a slick user interface like Quick­
Mod and TopSpeed, it does have a 
powerful and flexible set of keywords 
that lets you combine Modula-2 code 
with object output from almost any 
other language. 

Stony Brook's development system is 
lean and mean. This flagship version 
stole the show in compile and total 
compile/link times (see Figure 2). It also 
garnered half the awards for fastest ex­
ecution time. (TopSpeed took the other 
half.) 

Unfortunately, the package does not 
include a linker (you must supply your 
own). And, though the manual is very 
thorough, it doesn't attempt to teach 
you Modula-2. 

The code sizes are among the small­
est (see Figure 3) and compare 
favorably with JPI's TopSpeed. The 
code sizes could have benefited from an 
intelligent linker. I used the Microsoft 
Object Linker 3.05. 

Stony Brook's Other Compiler 
QuickMod has a slick integrated en­

vironment comparable to TopSpeed's. 
The QuickMod Editor (basically the 
same as the Modula-2 editor) lets you 
reassign the editor's function keys to 
suit your taste. It also gives you AL T­
key access to the debugger, compiler, 
linker, environment and compiler op­
tions, program execution, and library 
maintenance. This environment also in­
cludes a make so that any compiling or 
linking is done automatically. 

QuickMod stores all object code in li­
braries. Libraries can be linked and 
modules added and deleted whenever 
you wish. Unfortunately, QuickMod's 
object code is stored in a proprietary 
format. 

You can, however, import Microsoft 
object modules. The module is declared 
Foreign and is assumed to have been 
written for the Microsoft Assembler. 
(The manual contains a 15-page ex­
ample on interfacing with Assembly 
language.) 

The QuickMod library contains 30 
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modules and almost 200 procedures. 
This includes support for graphics, com­
munications, mouse, and time-slice 
process control. 

QuickMod has a very good context­
sensitive help system. The debugger is 
powerful, though not as easy to use as 
the ones supplied by Logitech and 
TopSpeed. For instance, you operate it 
via command strings instead of control­
key sequences. 

The Stony Brook compilers are the 
most Wirth compatible of the compilers 
reviewed. In fact, the library included 
with the cheaper QuickMod library is a 
superset of the development system's. 
Stony Brook will soon be offering a full 
money-back guarantee. If you don't like 
their package, you just return it. 

I timed QuickMod's compile and 
link times from within the environment. 
(QuickMod is the only compiler tested 
which does not support command-line 
execution.) To get a fair idea of the true 
load/ compile/link times, add six sec­
onds to the total compile and link times 
to cover program loading. 

Stony Brook Miscellaneous 
Both Stony Brook compilers include 

good manuals which contain a language 
reference (not a tutorial) and a runtime 
library reference. Each compiler comes 
on two disks and each will run on a 
dual floppy system. Installation is easy. 

Stony Brook has just moved to Cal­
ifornia and will release version 2.0 of 
both compilers in May-June 1989. Ver­
sion 2.0 will bring more optimization 
and the QuickMod environment will be 
added to the Modula-2 compiler. 

QuickMod will be available in DOS 
and OS/2 versions for $95. Professional 
Mod will include DOS and OS/2 ver­
sions of the Modula-2 compiler and 
both QuickMod compilers will sell for 
$299. The runtime source will be un­
bundled and available for $150. 

IPI TopSpeed Modula-2 
This is the compiler everybody's 

raving about. I'm not going to rave, but 
TopSpeed is a first class product. It has 
fast compile and link times, an excellent 
environment, a great optional toolkit 
and debugger, almost everything you 
could want. 

TopSpeed comes with a nice win­
dowing editor, compiler, linker, library 
source, automatic make, and smart link­
ing. The definition files are always re­
compiled so the implementation files 
can be compiled in any order. (This is a 
neat feature much like QuickMod's au­
tomake.) 
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The editor supports up to four open 
files in four windows, and you can add 
your own commands to its environment 
menus. The editor starts out like Word­
Star but can be customized. 

The library contains 12 modules and 
over 250 procedures. Although the pri­
mary library is very complete, it's less 
Wirth compatible than any of the other 
packages. 

JPI does include a set of standard 
modules on the Library Source disk. 
Just compile them and you're compat­
ible. On the other hand, I wouldn't 
mind if JPI's fancier library became the 
standard. But either way, I'd like to see 
all vendors support a standard. 

The default library includes time­
slice process control, graphics, and a 

powerful windowing module. 
The VID (Visual Interactive Debug­

ger) is easier to use than Stony Brook's 
but does not have Logitech's windows. 
The debugger option includes a sym­
bolic disassembler, an execution pro­
filer, and a utility which lists the proce­
dure sizes for each module and each 
module's percentage of total code. 

Their TechKit includes an assembler, 
ROM support, TSR support, com­
munications support, EMS support, 
startup source, and overlay support. 
TopSpeed comes on three disks, the de­
bugger and toolkit on one each. 

Logitech Modula-2 
I started programming in Modula-2 

when my programs became too long 

and my patience too short for Turbo 
Pascal 2.0. (Seven minutes to recompile 
the entire source!) I plunked down my 
$99 and got Logitech's Compiler Pak 
2.0. It was love at first compile. I soon 
had my monster program broken down 
into manageable modules. 

It wasn't long before I overran the 
limits of the compiler's identifier table. I 
had to wait six months for Logitech ver­
sion 3.0 to hit the market. I upgraded to 
the Development System and away I 
went again. The number of utilities that 
came with the development system 
amazed me. Logitech still has the 
largest goody bag of any of the systems. 

Logitech has been around for some 
time, but new kids on the block like 
Stony Brook and TopSpeed challenge 
Logitech's seniority. Logitech still puts 
in a respectable performance. DOS and 
OS/2 versions of the compiler are avail­
able and the standard library is large. 
The great execution times for the FileIO 
benchmark resulted from the disk 
buffering. (I couldn't disable the fea­
ture.) I tested all the other compilers 
without disk buffering. 

The development system includes 
the compiler, linker, library source code, 
editor, post-mortem debugger, Pascal to 
Modula-2 translator, source code for­
matter, symbolic runtime debugger, 
make, xref, code checker, object file de­
coder, and program version main­
tenance. The translator works very well 
and includes extra modules to support 
Turbo Pascal. I liked the editor in the 
2.0 version; the 3.0 editor needs a 
mouse. You can compile, link, and run 
your programs from the editor. 

When I refer to Logitech, it is the 
Development System because the Com­
piler Pak is being phased out. 

Logitech provides the best debug­
ging tools. This includes windowing 
runtime and post-mortem debuggers. 

The large library supports graphics, 
mouse, communications (RS-232), over­
lays, and decimal numbers. 

They've also included the Point win­
dowing editor which is difficult for me 
(perhaps some additional use will 
change my mind) because I don't have 
a mouse. Point is a configurable editor 
that acts much like, but not as nice as, 
the TopSpeed and QuickMod versions. 

Logitech also includes a Pascal to 
Modula-2 translator. It's ready to trans­
late Turbo Pascal 3.0 to Modula-2 and 
comes with a support library for Turbo 
Pascal. The translator does a very good 
job of conversion and seems to flag just 
about all potential problems. I trans­
lated a 73,852 byte Turbo Pascal 2.0 pro-
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gram, hand editing only nine lines! 
Logitech plans to release version 3.5 

in June, 1989. New features include an 
enhanced debugger, 386 support, 30-
40% faster compiler, 15-20% faster code, 
and the linker will support all Microsoft 
extension object file formats. 

Currently you can buy just the com­
piler for $99, but when they release 3.5, 
you'll have to get the full Development 
System. The 3.03 Developer System 
runs $249, but 3.5 will be $299. You'll be 
able to upgrade from 3.03 Dev. System 
to 3.5 Dev. System for $49. 

FTL Modula-2 MS-DOS 
FfL includes a compiler, linker, 

librarian, editor, assembler, profiler, and 
a simple debugger. The editor provides 
an integrated environment for calling 
the compiler, linker, running a DOS 
Shell, and correcting errors in the 
source. The small memory model 
(SMM) supports 64K of code and 64K of 
data. The SMM FfL compiler is prob­
ably the best buy in compilers I know of 
- perfect for anyone who wants to try 
the language. 

The large memory model (LMM) 
supports 64K of code and 64K of data 
per module (not including the stack or 
heap). 

FfL generally had the slowest times 
and largest EXE files, but only the 
MemTest and Whetston times were 
awful. Workman claims the floating 
point emulation times are slow because 
they designed the emulation for ac­
curacy, not speed. As with all their 
compilers, they've included the library 
source so you can change it. 

All the other times were respectable. 
It beat Logitech in the Dhryston and 
held its own in the FileIO benchmark. 
FfL LMM 2.0 is expected out in March, 
1989, and will cost $99.95. It's supposed 
to be a major upgrade to the compiler. 

FTL Modula-2 Z80 CP/M 
For $49.95, this is a bargain. The 

package includes a compiler, linker, edi­
tor, librarian, assembler, and support 
for ROMabie code. FfL can't compete 
with Turbo Pascal 3.0 file sizes or execu­
tion times, but it is a good development 
system for Modula-2. 

If you don't like the way a module is 
implemented you can change it; they've 
thrown in the library source. For ex­
ample, one reason their Whetston times 
are so slow compared to Turbo Pascal 
3.0 is that FTL uses 8 byte reals. Turbo 
uses 6 byte reals. If you want 6 byte 
reals, you can change the source. 

High performance AND low prices? 
You must be DREAMING! 

.-= The Dream-286 =-
AT 6-10 MHz 0 wait state motherboard 
640 K of on board RAM (100 nS) 
2 Parallel ports and 2 serial ports 
1 .2 Megabyte 5.25" floppy drive 
40 Megabyte hard drive 
Hard/floppy disk controller card 
12" amber Samsung monitor (tilt/swivel) 
Hercules compatible mono graphics card 
101 key enhanced keyboard 

$1495 
. For the 286, in place of mono: 
o RGB Color monitor and card .... $1695 
o EGA Color monitor and card ..... $1955 
For the 386, in place of EGA: 
o NEC Multisync .......................... $3145 

.;;; The Dream-386 ~ 
80386 20 MHz motherboard 
1 Megabyte 80 ns on board RAM 
2 Parallel ports and 2 serial ports 
640 x 480 on board EGANGA card 
1.2 Megabyte 5.25" floppy drive 
40 Megabyte hard drive 
Hard/floppy disk controller card (1:1 IL) 
High resolution EGA monitor 
Professional enhanced (101 key) keyboard 
Case (UL/FCC) holds 5 half-height drives 

$2995 
DreamTech 

5175 Moorpark Ave· San Jose, CA 95129 • (408) 996-2373 
_ Prices arc subject to change without notice. All orders arc shipped UPS FOB San J<lIC unless othcrwiJc specified at ~ 
I VISA] of order. California residents add 7% sales tax. The following trademarks arc n:cognizcd: mM PC/XT,AT to mM 
_ Corp., Hercules to Hercules Computer Tcclmology, Inc. Other product names arc trademarks ofthcir manuCactun:rs. 

Reader Service Number 16 

82 MICRO CORNUCOPIA, #47, May-June 1989 

FTL Miscellaneous 
Workman markets Modula-2 com­

pilers for Z80 CP 1M, MS-DOS small 
and large memory models, and Atari. 
The libraries are not fully Wirth com­
patible but offer a fair degree of com­
patibility from compiler to compiler. 
One primary difference is the UNIX­
style stream, file, and device I/O. 

The manual for all versions is one 
spiral-bound book. The book doesn't list 
the definition files and they must be 
printed from disk. 

Workman includes the library source 
in the package. FTL's packages include 
a librarian (maintains program and 
code libraries), library source, compiler, 
and linker. 

Workman also sells an Advanced 
Programmer's Kit that includes a smart 
linker, a multitasking kernel, an overlay 
utility, and source code ($39.95). For an 
additional $49.95, you get the Editor 
Toolkit which includes a make utility, 
symbolic debugger, and editor source 
code. 

Turbo Pascal 3.0 
I included Turbo Pascal 3.0 as an al­

ternative to the FfL CP 1M Modula 
compiler. Borland's compiler and code 
are generally faster than FTL's. It does 
not support co-routines or separate 
compilation (notice the absence of infor­
mation for the benchmark CQuikSrt in 
the tables). 

This is a good implementation of 
Pascal. One of the key features for me is 
the ability to create and use overlays 
painlessly. Overlays allow you to shoe­
horn large programs into CP 1M's small 
memory space. 

Benchmark Modula-2 
Avant Garde calls their Benchmark 

Modula-2 a "software construction set." 
Benchmark is complete, lacking only a 
debugger. Avant Garde plans to release 
a sourcel assembly level debugger in 
the second quarter of '89 for $100-$150. 

Benchmark has an integrated en­
vironment that fully supports the 
Amiga interface. The compiler worked 
well with 512K and two floppy drives. 
That is about the minimum configura­
tion for accomplishing anything on the 
Amiga. 

Modules included in the package 
cover most of the standard library very 
well. The file handling is only a little 
different because of the Amiga's multi­
tasking environment. Co-routine hand­
ling is not standard because Amiga's 
operating system handles it. 

I did receive a module that covered 



the NEWPROCESS and TRANSFER 
procedures. The current release doesn't 
include it, but the next version will. The 
included modules also provide an inter­
face to all the Amiga hardware and soft­
ware services, including the ROM Ker­
nel, AmigaDos, and Intuition. 

Benchmark comes configured to run 
on the 512K Amiga. The only thing 
time-consuming about installation was 
unarchiving the incredible number of 
sample programs. The sample programs 
are important because the Amiga is a 
complex machine and some program­
ming tasks are more involved than MS­
DOS or CP/M. 

The Benchmark package includes a 
compiler, linker, editor, program pro­
filer, cross reference utility, assembly 
language interface, and a decent 
manual. Unfortunately they don't 
supply an integrated make. 

Avant Garde offers three additional 
libraries. They include: C Language Li­
brary for porting from C to Modula-2; 
Simplified Amiga Library which allows 
easy access to speech, graphics, win­
dow, and screens; and the IFF Library 
and Image Resource Utility that provide 
tools for handling Amiga video images. 
It's a reasonably priced "software con­
struction set." I like the package and 
recommend it. 

Bottom Line 
Well, here come what I hope are ob­

jective personal recommendations. 
TopSpeed's lightning performance, 

excellent integrated environment, and 
optional debugger and Techkit make it 
easy to recommend. All these features 
and performance make TopSpeed the 
winner. If you don't intend to use 
TopSpeed's library and choose the com­
patibility library instead, performance 
will suffer. 

Despite TopSpeed's qualities, I've 
chosen QuickMod as my system of 
choice. I simply prefer its environment 
over TopSpeed's. QuickMod has fine 
performance and a large library. 

I really like performance, and I'm 
eagerly awaiting the arrival of Stony 
Brook's Professional Modula-2 system. 
Then Stony Brook's Modula-2 Compiler 
will have the QuickMod integrated en­
vironment. 

Because of the Modula-2 compiler's 
flexibility and control, I would recom-

. mend it to anyone developing an oper­
ating system, interfacing with foreign li­
braries, or developing 80x86 software to 
run on non-MS-DOS platforms. 

If you like tools, the Logitech 

Development System is the package for 
you. It may not be the fastest, but 
Logitech has decent performance. I've 
watched them steadily increase the per­
formance and usability of their product 
over the last several years. 

Execution times hurt the FfL com­
pilers. They are, though, good compilers 
at a great price. They would be a perfect 
introduction to Modula-2. I'm expecting 
FfL LMM 2.0 in March, and I'll report 
on the changes in this package and any 
others as I receive new versions. 

Avant Garde has developed a fine 
development system for the Amiga. It 
was nice to be able to program the 
Amiga in a language other than BASIC 
or C, the only options until recently. 

But you and I are the real winners. 
We have an excellent set of Modula-2 
development tools. Whff, pftt, pop, 
bang, wobble wobble, crash. Am I done 
yet? 

CPIMNote: 
Doing the review reminded me that I 

like CP 1M; I really do. But I find the 
lack of utilities and the spartan user in­
terface frustrating. ZCPR3 has been 
around for quite a while, but replacing 
the command processor with ZCPR3 is 
a chore, even for an expert. We've 
needed an easy way to install and cus­
tomize ZCPR3. 

That is precisely where NZ-COM 
shines. NZ-COM lets you alter the oper­
ating system on the fly (without reboot­
ing). NZ-COM is not just a face-lift for 
CP 1M, it's an overhaul. 

I tried NZ-COM on a Kaypro 2X 
with CP 1M 2.2H. I installed and mod­
ified various flavors of the Z-System 
without a hitch. A full-up system left 
51.5K TP A. If you use CP 1M on a regu­
lar basis, I recommend NZ-COM. 

Next Time 
Micro C seems to be full of graphics 

articles lately so I've put mine on the 
back burner for a while. Sorry if you 
were waiting anxiously, and you're wel­
come if you are relieved. 

Usually by this time I'm well into a 
project and know what the topic is for 
the next issue. The compiler review took 
so much time that I haven't decided 
which of the several projects brewing 
will be soup by issue #48. Hope you en­
joyed the review. Maybe again next 
year. Until next time, hasta luego. 

• • • 

You Don't Have To Be 
A Programmer To Be 
An Expert 

TINY EINSTEIN 2.0 
The Expert System Shell 

• Create expert systems and 
dynamic databases in 
minutes 

• With pulldown menus and 
windows 

• Context-sensitive online 
help 

• Free example expert 
systems 

• Tutorial 
• Interactive full-screen text 

editor 

• DOS access from shell 
• Turbo Fast execution 
• For Diagnosing ... 

Simulating .. . 
Predicting .. . 
Classifying .. . 
Training ... 
Monitoring ... 
and Organizing systems. 

Only $99.95! (Plus $5 5tH) 
Demo $10.00 • The AI Newsletter $1 

Reader Service Number 72 

.---------e-----, 

I c~ _____ I__"l~ I 
ACQUIRED INTELLIGENCE 
P.o. BOX 2091 • DAVIS, CA95617 • (916)753-4704 
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FORTH Talk 

Your PAD Or Mine? 
A while back I sent you a letter regarding 

some solutions to my Floundering FORTH 
problem as printed in CP/M Notes (Issue #44 
November/December 1988). I received a few 
letters, including one from Kevin Appert, who, 
with Bob Bumala, wrote the enhancements to 
the figFORTH you have for the Kaypro. (Micro 
C user disks K12 and K13.) 

I had devised a rather long-winded solution 
to ID. overwriting PAD, but Frank Snively 
(Fallbrook, California) found a way so simple it 
should be called elegant. Here it is: 

: PAD ( -- addr ) PAD 100 + ; 

Ignore the error message stating that PAD is 
not unique. 

FORTH lets you define two or more words 
with the same name. Since the compiler scans 
the dictionary beginning with the most recent 
Words, it will use the most recent definition. As 
a result, ID. will use the old PAD, while the rest 
of the world can use the new PAD in peace. 

Walter J. Rottenkolber 
P.O. Box 936 
Visalia, CA 93279 

Further FORTH 
I am responding to Walter Rottenkolber who 

is having two problems with KFORTH: 
1. The TYPE statement does not do what he 

thinks it should - it types too many characters 
and sometimes types garbage. 

2. Something is overwriting the PAD buffer 
when he doesn't want it to. 

The first problem is easy to solve. After 
loading KFORTH.COM, use the decompiler 
GOESINTO to see what goes into the word 
TYPE. Like this: 

GOES INTO TYPE 

Hit the space bar after each component of 
the word is displayed. It is evident that it dis­
plays a character string of "n2" bytes starting at 
address "n1." No comparison is made - TYPE 
does not look for a null byte or a carriage re­
turn. So if you say: 
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PAD 20 EXPECT PAD 20 TYPE <cr> 

but only type in 10 characters before a carriage 
return, TYPE will output 20 characters anyway, 
and the last 10 may be garbage. Note that EX­
PECT terminates after 20 characters or a car­
riage return, whichever occurs first. 

The second problem is a bit more problem­
atic. It turns out that if you put: 

PAD 20 EXPECT PAD 20 TYPE 

on the same line, it works. But if you put: 

PAD 20 EXPECT <cr> 

followed by your input string and then: 

PAD 20 TYPE <cr> 

you get garbage. The culprit is the word STA­
TUS, which is defined on screen 16 of 
FORTH.SCR. Screen 10 redirects QUIT to the 
new main loop, SQUIT, which uses STATUS to 
print out the stack contents, base, and current 
vocabulary after each FORTH line is executed. 
The problem is that VOc. assembles a string in 
PAD before displaying it. This trashes 
whatever was in the PAD buffer. 

This should not present a problem since it 
does not affect use of PAD from a single com­
mand line. Just remember that PAD is for tem­
porary storage, and the system is as free to use 
it as you are. 

To reserve an area for permanent storage, 
try this: 

o VARIABLE TXT-BFR 19 ALLOT <cr> 
TXT-BFR 20 EXPECT <cr> 
TXT-BFR 20 TYPE <cr> 

I like the public domain implementation of 
F83 (Laxen and Perry). This version of FORTH, 
also available for the Kaypro, is much more 
complete than KFORTH, includes the source 
and many more tools, and has much better file 
handling. The screen editor in KFORTH is 
smaller and simpler, and probably easier to get 
started with. 

The best documentation for F83 is Inside 
FORTH-83, by Ting, available through the 



FORTH Interest Group. For fig FORTH, 
I like FORTH Fundamentals, by McCabe, 
published by Dilithium Press. 

Peter Henry 
ACTEKInc. 
12740 28th Ave. NE 
Seattle, W A 98125 

FORTH Forever! 
FORTH is better thought of as a con­

cept rather than a specific language. The 
very flexibility and power of FORTH 
leads to almost as many varieties as 
there are programmers. FORTH is not 
something to be dabbled in. One might 
try BASIC or Pascal and get some re­
sults. However, to become proficient in 
FORTH, considerable understanding of 
the particular FORTH system is re­
quired. 

Unfortunately, many very poorly 
written systems labeled FORTH have 
been distributed. The original fig­
FORTH was very clean. All too many of 
the extensions leave much to be desired. 
In recent years it has been popular to do 
dynamic patching into the body of the 
system. Such patching is a mixed bless­
ing. Imagine the power and confusion 
of a system that changes as you use it! 

For the student of FORTH (aren't we 
all?) I would recommend using a good, 
mature FORTH system consisting of 
metacompilers, an advanced editor, an 
assembler, and all the source code and 
documentation for the system. I would 
never recommend trying to debug an 
obsolete system. Life is too short to get 
into endless problem chasing. 

F83 by Henry Laxen and Michael 
Perry is a real whistle and bells system 
and it is in public domain. It has some 
resemblance to FORTH. It will run with 
CP 1M. Incidentally, running F83 or any 
good FORTH with CP 1M or any usual 
operating system is like tying an Indy 
car to the back of a horse and buggy. 

My suggestion then is to join the fig­
FORTH group (these people provide all 

the help you could ever need or want) 
and obtain the newest and best system 
for your machine (probably F83). 

There are various levels of FORTH 
students. First grade might be interpre­
tive communication with the system. 
Second grade could be the use of the 
editor and assembler. Third grade 
would be to write your own system 
using the compilers. The next step 
might be to write your own compilers. 
Graduate work would involve the con­
tribution of a new approach in FORTH 
to the comunity. 

Those students who finish the third 
grade are not likely to want to return to 
other languages. 

Darrell D. McKibben 
1087 Remington Dr. 
Sunnyvale, CA 94087 

Editor's note: Harumph! 

Kaypro Clock 
I recently had to have my Kaypro 4-

84 operated on. Turns out the power 
supply was sending occasional power 
spikes. With that replaced, all is fine 
again. I recommend Xerox Service (at 
least the Rochester, New York, branch 
still knows CP 1M machines - they 
were discharging an Osborne when the 
Kaypro and I arrived). 

The only problem was after servicing 
the machine when I used QP 1M and 
got the message "Bad Clock?" It 
seemed to keep time okay after I reset 
it. I played with it for a day, but the 
message came up with each QP 1M cold 
boot. 

I don't know what made me think of 
it but.I tried a program supplied with 
the machine - the graphic clock dis­
play in MBASIC. I have always thought 
it was pretty, but slow and not very 
useful. Haven't used it in over a year. 

When I ran the Kaypro clock pro­
gram, it asked if I wanted to set the 
clock. I said no because the clock was 

displaying the correct time with other 
programs. Then it said, "Clock not ini­
tialized ... , Enter new value:" and I said 
YES. It paused a moment and then 
asked for the time to set the clock. 
When I next cold booted with QP 1M, 
all was fine. 

I suggest that after any internal hard­
ware work on a Kaypro with a clock, 
the Kaypro clock program should be 
run. That may solve other people's 
clock problems. My other suggestion is 
to buy QP 1M. After getting QP 1M the 
clock keeps good time - before, it lost a 
few minutes a week. 

QP/M by MICROCode Consulting 
P.O. Box 9001 
Torrance, CA 90508 
(213) 212-5877 

George W. Richards 
154 Hurstboume Rd. 
Rochester, NY 14609 

Turbo Pascal News 
I recently discovered that Borland 

will allow upgrades from the CP 1M 
version of Turbo Pascal to the new 
Turbo 5.0 Professional Pak for only $125 
plus $5 postage, prepaid, which is a 
pretty good price. In case you have any 
other readers who haven't bothered to 
switch, they might want to take advan­
tage of this. Borland also told me that 
Alpha Systems still supports the CP 1M 
Turbo. 

Alpha Systems 
711 Chatsworth Place 
San Jose, CA 95128 
(408) 297-5583 

Andy Morriss 
1220 N. Hwy 75 
Corsicana, TX 75110 

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

Desktop Publishing -
Report From The Davis Workstation 

Well, desktop publishing has certainly filtered 
down to the farthest reaches (California, yet). This 
time Gary looks at screen grabbers and Word Per­
fect 5.0. 

I
t's easy, right? You write it; you print it. If 
you use a typewriter, you save an entire 
step. Everything else, they say, is icing. 
Well, not quite. If you hope to improve 

your status in the publishing business, attract 
more customers (with stimulating brochures 
and newsletters), or just make a good impres­
sion, you might want to add a little something. 
Chances are a typewriter alone won't be good 
enough, unless you write like Philip Roth or 
Alice Walker. 

You have two choices-
• hire someone to ice; 
• ice it yourself. 

If you only need to make your impression 
once (and aren't compelled to know every­
thing yourself), the choice is obvious - hire 
someone. You'll avoid a mountains~de of 
frustration. 

If you do want to make your own mistakes, 
have fun in the process, and perhaps even 
make a business of helping others, then get 
into desktop. 

We'll try to help by sharing our Micro C 
discoveries and (shudder) frustrations. Desk­
top publishing is the hottest, most complex, 
and most confusing application you can tackle 
with your Pc. Databases, spreadsheets, com­
munications, networking, you name it, are 
faster to learn (with fewer hair-pulling scenes). 

If you've read Dave's articles on desktop 
publishing, you know we've gone through a 
trial or two learning to ice Micro C. Dave de­
cided we'd take the plunge in Issue #35 (the 
1987 April Fool issue), and for two years 
we've been learning what will and won't 
work. Obviously, we're still learning. 

Down here at Micro C Davis (my remote 
office at the civilized edge of California), I'm 
trying to improve the images I upload to the 
main office. Since I don't "publish" an entire 
magazine, I don't need everything Micro C 

Bend needs, so I can cut a few corners and 
spend less. 

I've discovered that I don't have to have 
Ventura Publisher to produce high-quality 
documents, newsletters, and images which 
themselves can be understood by Ventura. 

Several word processors costing half that of 
Ventura now incorporate desktop publishing 
features, such as fonts and graphics. These 
might be all you need. 

Drawing Some Lines 
Desktop publishing confuses us, in part be­

cause there are so many things we can do, and 
so many names we can call the operations. 
Even the term "word processing" carries 
many shades of meaning. Where, for instance, 
does "word processing" stop and "desktop 
publishing" begin? 

I choose to think along three levels -
• text processing 
• special effects 
• document processing 
Text processing is anything you do to 

words that you can see on a monochrome dis­
play. Rough draft level, I call it. 

Special effects are the fonts (bolds, under­
lines, italics, etc.), the sizings, anything that 
you can do to change the appearance of 
words. 

Document processing dresses up the pages 
of special-effected words. Here we draw, add 
shapes, create columns, import graphics, and 
generally prepare a document for printing or 
typesetting. The graphic element distinguishes 
it from "word processing." 

All Micro C articles, for example, spend 
several weeks (or more) at level one. We read 
each article, check it for technical accuracy, re­
vise it, check the revision for grammatical and 
spelling accuracy, before we move on to the 
fancier stuff. 

At level one, all four of us use a program­
mer's (or "just text") editor. (Dave insists on 
having a passel of macros. Larry can only use 
his personalized keyboard configuration.) 
Once an article survives level one, Cary uses 
Webster's New World Spelling Checker and 
Grammatik III to tighten up what's left. 

For levels two and three, Micro C Bend 
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moves into Ventura. Micro C Davis 
doesn't, relying on several less-expen­
sive, yet powerful-enough tools to pro­
duce newsletters, brochures, and output 
understandable by Ventura. If you're on 
a budget, and aren't ready to make the 
full leap into Ventura (or PageMaker), 
you might consider some of the tools I 
used this issue. 

Micro C, #47 
For example, I wrote a program in 

Turbo Prolog using the BGI (Borland 
Graphics Interface) to display strange 
attractors for "The Last Page." Since I 
wanted to publish them in Micro C, I 
needed to capture the display and 
upload it to the Micro C BBS. 

I didn't have the time or inclination 
to write a screen capture program 
which would save 
the display to a Ven-
tura-readable format 
(.PCX). So I looked 
around for a good 
commercial screen 
capture utility. 

I found several. 
In fact, many desk­
top publishing and 
drawing programs 
include screen cap­
ture utilities. The 
problem I found 
with the built-in cap­
ture routines was a 
lack of universality 
and versatility. 

F~gure.l""'7PartialL~st·o( 
Vector;' &c Bit-mapped ForJnats 

• ... ~ " ..... :, '. : •• ," ~'.. • .J ••• ,. ', •• : ...... 

All screen capture 
programs generate 
pixel-based graphics 

Figure 2 -A Wild Attractor. 

files. (After all, the screen is made up of 
pixels and it's next to impossible to go 
from pixels to vectors.) 

Bit-mapped images are relatively 
simple to generate, capture, manipulate, 
and display. Video cameras and scan­
ners, for example, scan rows of bits. 
And rows of bits make up displays. So 
the translation is easy. Most desktop 
publishing (Le., document processing) 
software tools use bit-mapped images 
(.PCX and .TIF files, for example, are 
the most common bit-mapped graphics 
formats). 

Vector-mapped images are made up 
of straight lines and curves along with 
attributes like width and color. Vector 
files include: .PLT, .CGM, .PIC, .WMF, 
and some CAD and spreadsheet 
generated images (see Figure 1 for a 
Who's Who of graphics formats). 

Each type of graphics mapping has 
its advantages and disadvantages. Bit-
maps are-

• easy to capture and generate; 
• easy to manipulate (many 

graphics editors let you turn 
single bits on or off); 

• easy to combine with text; 
• easy to invert (dark pixels become 

light; light pixels, dark); 
• easy to rotate & scale; 
• prone to jagged edges when print­

ing (so a smoothing algorithm 
may be used to enhance the 
printed image). 

Vector-mapped images are -
• harder to invert; 
• easier to rotate and scale; 
• harder to manipulate when used 

with text. 

Editor's note: The only way to print or 
display a vector image is to plot it. Other­
wise you have to translate it into a pixel 
image. You'd translate it into a roughly 100 
by 100 dpi pixel image for an EGA video 
monitor, or a 300 by 300 dpi image for a 

laser printer. Either way, it's a pixel image 
that's being displayed or printed. 

Vectors give three very important bene­
fits: 1) They have infinite resolution so the 
sharpness of the produced image depends 
entirely on the output device. 2) Vector im­
ages can be resized almost infinitely. 3) 
Vector files can be significantly smaller 
than the equivalent pixel files. The type for 
this magazine, for instance, was produced 
from a vector file. The resolution of the type 
and its size depends on the output device, a 
laser typesetter. 

I've found two excellent screen cap­
ture programs -

• Pizazz Plus (from Application 
Techniques); 

• Catch (a PaintShow Plus utility, 
from Logitech). 

Something else I should mention. 
Screen capture utilities 
are TSR (Terminate 
and Stay Resident) 
programs and they 
use the printscreen in­
terrupt (#5). 

If you run pro­
grams which compete 
for this interrupt, or if 
you run more than 
one TSR, or if you just 
need to reclaim all 
available memory for 
another application, 
you'll want to be able 
to unload your TSR. 
You can unload both 
Pizazz Plus and Catch. 

Catch and Pizazz 
Plus capture displays 
which can be embel-

lished, rotated, printed, and then ex­
ported to compressed or uncompressed 
bit-mapped files. The files can be read 
by Word Perfect 5.0, PageMaker, Ven­
tura, and many other drawing and 
document processing programs. 

I captured Figure 2 (a wild attractor) 
and massaged it before outputting as a 
Ventura-readable file. 

Catch exports fewer formats and 
supports fewer printers (30 or so) than 
Pizazz Plus (which supports many for­
mats and over 200 printers). 

Word Perfect 5.0 
You've noticed that I've mentioned 

Word Perfect several times in the same 
breath with Ventura and PageMaker. 
The reason - Word Perfect 5.0 offers a 
less expensive alternative. You can pro­
duce many small projects, including 
newsletters and brochures, easily with 
WPS. 

In particular, WPS lets you combine 

MICRO CORNUCOPIA, #47, May-June 1989 87 



Print PostScript 
Language 

Text and Graphics 
On~~C)C:l{ANY Printer 

GoScript Software, the Low-Cost 
PostScript Language Printing Solution 

Choose the one that fits YOUR needs: 
Go8cript - $195 - With 13 Fonts! 

Go8cript Plus - $395 - With 35 Fonts! 
80th Include our High Quality, Scalable Outline Fonts 

*Includes Drivers for: NEC Pinwriter; 
HP LaserJet, DeskJet, PaintJet; 

Canon LBP-all, BubbleJet BJ130; 
Epson LQ and FX; Toshiba 24-Pin; 

Fujitsu DL 24-Pin; Panasonic KX 24-Pin; 
IBM Pro Printer, Quickwriter, Quietwriter 

ORDER TODAY! 
Contact Your Local Dealer 

or call the LaserGo Order Line 
(800) 451-0088 (outside Calif.) 

In Canada, Contact: COP Communications, 
Toronto, ON, TEL: (416) 323-9666 FAX: (416) 323-3878 

Exclusive European Distributors: Graphic Sciences Ltd., 
Surrey, England TEL: (01) 940-9480; FAX: (01) 948-2851 

J.aserGo, Inc 
,W;: TEL: (619) 530-2400 V FAX: (619) 530-0099 
9235 Trade Place, Suite A, San Diego, CA 92126 

LaserGo, GoScript afe trademarks of LaserGo, Inc. PostScrlpt® is a registered trademark 01 
Adobe Systems. Inc. An other product names are trademarks of their manufacturers. 

Reader Service Number 144 
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Figure 3 - Image from Scan Man 

word and document processing in a 
medium-sized program. You edit in a 
familiar text mode (add fonts, create 
columns, measure in points, centime­
ters, or inches), then switch (via a func­
tion key) to graphics mode where you 
can import and massage images and 
view the document before you print it. 

I found a lot to like about WP5. In 
particular, an excellent auxiliary pro­
gram, "PTR," lets you create and mod­
ify printer drivers. If you have an older 
printer (I do), you're probably discover­
ing that these fancy, new programs 
often ignore you. With PTR and your 
printer control codes, you can quickly 
bring up a new driver. 

If you don't have a listing of your 
printer control codes, or if you just need 
control code information for virtually 
any printer, contact Cardinal Point 
Press (in Ellettsville, Indiana). 

Cardinal Point publishes a three­
volume set entitled, Programmers' Hand­
book of Computer Printer Commands. It's a 
gold mine of printer information. 

If you're planning on using WP5 for 

desktop publishing, I urge you to check 
out, WordPerfect 5, Desktop Publishing In 
Style, by Daniel Will-Harris. It's swarm­
ing with useful examples, how to, and 
how not to information. 

Danny (and wife Toni) wrote, edited, 
and formatted the entire book with 
Word Perfect, then printed it on an HP 
LaserJet II. It's a good example of what 
you can accomplish. Both text and de­
sign are informally attractive. 

Scan Man 
I won't get into peripheral hardware 

or recommend printers, but I do want 
to mention Scan Man (from Logitech). 

Scan Man, an inexpensive hand held 
scanner (between $200-$300 depending 
on dealers' prices), will quickly scan a 
4" by 6" image (at 200 dpi) into Paint­
Show Plus (the Scan Man software). 
There you can rotate, magnify, modify, 
and generally massage the image, 
before exporting it (if you need to) to 
document processors. Figure 3 is an 
image I scanned and exported to Ven­
tura. 



As far as I know, Scan Man (includ­
ing the PaintShow Plus software) is the 
best-deal scanner on the market. It 
works, it's fast, and you probably don't 
need a second job to afford it. It's only 
200 dpi, though; good laser printers are 
300 dpi, so Scan Man's input doesn't 
take advantage of the laser's potential 
output. For many low-end desktop pub­
lications, though, 200 is adequate. 

For more information -

Pizazz Plus 
Application Techniques, Inc. 
10 Lomar Park Dr. 
Pepperell, MA 01463 
(800) 433-5201 

Word Perfect 5.0 
Word Perfect Corp. 
1555 North Technology Way 
Orem, UT 84057 
(800) 227-4000 

Scan Man & PaintShow Plus 
Logitech, Inc. 
6505 Kaiser Dr. 
Fremont, CA 94555 
(415) 795-8500 

BGI 
Borland International 
1800 Green Hills Road 
P.O. Box 660001 
Scotts Valley, CA 95066-0001 
(800) 345-2888 

Grammatik III 
Reference Software 
330 Townsend, Suite 123 
San Francisco, CA 94107-9883 

Webster's New World Spelling 
Checker 
Simon & Schuster 
1230 Avenue of the Americas 
New York, NY 10020 
(800) 223-2348 

Word Perfect 5, Desktop Publishing In 
Style 
Peachpit Press 
1085 Keith Ave. 
Berkeley, CA 94708 
(415) 527-8555 

Programmers' Handbook Of Printer Com­
mands 
Cardinal Point Inc. 
P.O. Box 596 
Ellettsville, IN 47429 
(812) 876-7811 

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

Need to know just how a non-maskable interrupt occurs 
(and how to mask it)? Is your keyboard dead (or do you 
just want to know how to disable it)? A trip through our 
schematic will answer your questions. 

Although clones use slightly altered board layouts and 
different chip location names, they're close enough to 
the original for this schematic to be very useful. As an ex­
ample - you have a dead clone. Lil sucker won't even 
beep. A look at the schematic shows the location of par­
allel port A. You know that the power on self test loads a 
checkpoint number into port A before each test. So now 
all you have to do is read port A with a logic probe to see 
how far the system went before it puked. 

We'll include a list of these checkpoint numbers and 
some other pertinent trouble shooting information with 
the schematic. 

IBM PC-XT Schematic . . . . . . . . . . . • . . . . . . • • . . . $15.00 

Phone Orders: 

Mail Orders: 

(503) 382-5060 or 1-800-888-8087 
Monday-Friday, 9 AM - 5 PM PST 

P.O. Box 223, Bend, Oregon 97709 
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Techtips 

The Extirpated Coprocessor 
All the popular AT BIOSes now in­

clude a setup program in firmware so 
you can easily set all the CMOS para­
meters. It's nice to not have to dig out 
the setup diskette, but here's an interest­
ing gotcha that all BIOSes seem to have. 
It involves the 80287 coprocessor. No 
one mentions the coprocessor in their 
firmware setup menu, but everyone 
seems to detect and add it automati­
cally. 

The key is "add," because once the 
80287 is flagged as being installed, no 
one seems to notice when it's gone. Pro­
grams which take the CMOS configura­
tion as gospel (Lotus 1-2-3 V2.0 and 
Quattro, for example) leave you scratch­
ing for answers to their weird and 
wonderful behavior. 

The solution is to dig out that un­
loved diagnostic diskette and run setup. 
In the process, it'll notice the lack of an 
80287 and tell you it's removing it. Now 
how could all those BIOS programmers 
have made the same omission? 

On a vaguely related topic, those 
short on budget and long on faith in 
Intel's conservative nature have prob­
ably observed by now that the 80287-6 
almost invariably works fine in 10 MHz 
ATs, where the coprocessor clock is 6.67 
MHz. (If you print this, be sure to save 
space in the next issue for the requisite 
letter from Intel explaining why anyone 
who spends too little on one of their 
parts is taking a horrible chance.) 

John Axline 
1216 E. Plymouth st. 
Glendora, CA 91740 

Floppy File Recovery Revisited 
Tammy trashed one of her floppies 

the other day. Skewered it somehow. (I 
never ask how these things happen.) 
Happy ending though - the important 
files carne off okay. 

Of course I couldn't recover the 
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punctured file, but the process got me 
thinking about file recovery in general. 
Barring physical damage to the disk, 
DEBUG provides a simple method for 
recovering files lost due to directory 
and FAT corruption. What if we replace 
the faulty directory and FATs with new 
copies defining a single huge file. Then 
the entire disk will be accessible 
through that one file. 

You need a good directory and FAT, 
so use COpy to concatenate 362,496 
bytes worth of files together on your 
hard drive (or just use one of Dave's 
editorials). Copying the resulting file 
(BIG.BIG) to floppy gives you access to 
the new directory and FAT. 

To make a file copy of the directory, 
put the BIG disk in A: and use DEBUG 
as follows-

A:\>DEBUG 

-NBIGDIR.DIR iname the file 

-RCX ;load file size 

ex 0000 ;into ex 
:EOO i7 sectors 

-L 0 0 5 7 iload 7 sectors, 

istarting at sec 5, 

;from drive 0 (A:), 

ito memory offset 0 

iput scratch disk in A: 

-WO ;save the dir 

Writing OEOO bytes 

I got into trouble with DEBUG the 
first time I tried this. Seems DEBUG 
uses memory around offset 0 for its 
own scratch RAM. So you need to name 
the file and load its size prior to loading 
the directory. Or, you could load the 
directory at an offset of 200 or so. Either 
way will keep DEBUG from overwrit­
ing your carefully read directory. 

Use the same method to save a copy 
of the FAT-

iBIG disk is in A: 

-NBIGFAT.FAT ;name the file 

-RCX ;load file size 

ex 0000 iinto ex 
:400 itwo sectors 

-L 0 0 1 2 ;load two sectors, 

;starting at sec"1, 

ifrom drive 0 (A:), 

ito memory offset 0 

;put scratch disk in A: 

-WO isave the FAT 

Writing 0400 bytes 

Hang on to BIGDIR.DIR and BIG­
FAT.FAT for use in the future. For now, 
load them onto the trashed disk like this 

;put scratch disk in A: 

-NBIGDIR.DIR 

-LO iload good dir 

;put trashed disk in A: 

-W 0 0 5 7 iwrite the new dir 

ito the trash disk 

;put scratch disk in A: 

-NBIGFAT.FAT 

-LO ;load good FAT 

;put trashed disk in A: 

-W 0 0 1 2 ireplace both FATs 

-W 0 0 3 2 

-Q ;quit DEBUG 

A directory of the trashed disk 
should now show only BIG.BIG and OK 
free. 

I used two parameters that may vary 
with different DOS versions (3.21 here): 
the size of a full disk (362,496 bytes), 
and the number of sectors per FAT (2). 
Run CHKDSK on a floppy to confirm 
the disk size. The FAT size comes from 
the boot record of the floppy. 

DEBUG will read the FAT size as fol­
lows-

A:\>DEBUG 

-1 0 0 0 1 ;load first sector 

-DB ;dump from offset 

;Obh 

-Q iquit DEBUG 

Sectors per FAT shows up in the first 



Micro Ads 

C SCIENTIFIC UBRARY 
Icllp~~gl;~~~II~I~ Illb~~I~ If~~ 1~~~pl~t~i;~~~IIII~ I ~~~ 
search and mathematical analysis. Each rou­
tine Is designed and documented for use by 
technical specialists and programmers. 
Comprehensive Over 500 functions 
Superb Documentation Matrix Math 
Microsoft or Thrbo C Statistics More 
11111111111111111111111111111111111111111111111111111111111111111111111111111111 

Eigenware Technologies 
13090 La Vista Drive, Saratoga, CA 95070 

(408) 867-1184 

Reader Service Number 137 

STOCKS OPTIONS FUTURES 
Tum Your PC Into A 

MARKET QUOTATION MONITOR 

100 page book covers satellite and radio data 
reception of financial news and quotes for your PC. 
$19 (includes demo diskette). Free Informative 
catalog of: 

* Data receivelS and khs 
* auote processing and diselay software 
* DescrambUng software utilities 

303·223·2120 $5 Demo Diskette 
DATArx 

111 E. Drake Rd. Suite 7041 
Fort Collins, CO 80525 

Reader Service Number 133 

DID YOU TYPE "CD" TODAY? 
DOS users, why crawl around your hard disk 
with CD when you can JUMP Instead? JUMP 
offers Instant four-way access to any area of 
your hard disk: via menu choice, shorthand or 
symbolic name, or pathname. JUMP also has 
remote program execution features that will 
delight GEM users. Introductory price just 
$34.95 with speCial bonus! Write for free info on 
our complete line of DOS and CP/M 
programming and word processing products. 

Cranberry Software Tools 
P.O. Box 681 

Princeton Junction, NJ 08550-0681 

Reader Service Number 121 

8051 
Z8/ Super8 
CCOMPILER 

* 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 
Reader Service Number 100 

A Micro Ad Is the Inexpensive way to reach over 22,000 technical folks like yourselt To place a 
Micro Ad, Just print out your message (make It short and sweet) and mall 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 ~ Inches by 1 ~ Inches. 

F LAS H 
IH£ DISK ACCELERATOR 

• EASY to Install 

I1H 
til 

• Cache up to 32 MEGS of EXTENDED 
and or EXPANDED 

• Buffers up to 26 DEVICE driven drives 
• Comes with 2 FREE utilities!!!!! 

ORDER NOW $69.95 
(800) 25-FLASH 

SOFTWARE MASTERS 6352 North Guilford Ave. 
Indianapolis, In 46220/ (317) 253-8088 

$5.00 Shp/hnd in USA & CANADA, $15.00 overseas. 

Reader Service Number 106 

Mr. MOX $99 95 

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

KENMORE 
COMPUTER 
TECHNOLOGIES 

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

Reader Service Number 135 

LATEST AWARD BIOS 
PC/XT * 286 * 386 

Support for: 
~ Enhanced Keyboards 

~ EGA & VGA Graphics 
~ 3.5 inch Floppies 
~ More ... 

Authorized AWARD Distributor 
(800) 423-3400 

~ 
KOMPUTERWERK, INC 
851 Parkvlew Blvd .It=::. Pittsburgh, PA 15215 

Reader Service Number 126 

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 
filetypes including Btrieve and dBase. 
Unlimited filesizes, multiple keys and much 
more! MS-DOS $149. XENIX $249. 

(702) 588-3737 
Opt-Tech Data Processing 

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

Reader Service Number 64 

"Enhance! is a must for any power user!" C. Gengler 

Enhancel your DOS command line interface. 
• advanced command line editing, retrieval. 
• full symbol alias defining, modifying, and processing. 
• robust file management. .. move, copy, append, list 

remove via powerful and substantial extensions of the 
OOS wildcard file specification support. allows multiple 
commands manuvering 

• RAM resident can load/run 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 
$79.95 214-492-5124 $79.95 

includes a free ''I've been Enhanced!" T-shirt! 

Reader Service Number 128 

Why you want BATCOM! 
BATCOM is a batch file compiler that 
compiles your ".bat" files to ".exe" files to 
make them faster, more proCessional, and 
more capable. BATCOM extends DOS with 
new commands so you can read keyboard 
input l perform arithmetic1 use subroutines, 
and much more. In addItion, BATCOM 
protects your source code, and you can dis­
tribute your compiled programs without roy­
alties. For IBM PC. $49.95. 
/- '\. Wenham Software Company 
1 • ! 5 Burley St. 
,,_ / Wenham, Ma. 01984 
(508)-774-7036 FREE catalog. 

Reader Service Number 124 

The $25 Network 
Try the 1st truly low cost LAN 

• Connect 2 or 3 PCs, XTs, ATs 
• Uses serial ports and 5 wire cable 
• Runs at 115 K baud 
• Runs in background, totally transparent 
• share any device, any file 
• Needs only 14K of ram 

Skeptical? We make believersl 

I' ~ m ml Inlormatlon Mode • 
I 0 e P.O. Drawer F 

I Denton. TX 76202 
817-387·3339 

Reader Service Number 149 

CROSS ASSEMBLERS 
PseudoCode releases the PseudoSam professional series 
of Cross assemblers. All popular processors. Macros, 
Conditional Assembly, and Include Files. Virtually 
unlimited size. For IBM-PC's MS-DOS 2.0 or greater with 
manual $50.00. Simulators and disassemblers also 
available. (MI res. 4% tax). S&H USA $5, Canada $10, 
Foreign $15. Visa/MC. 

KORE Inc. 
6910 PaHerson S.E. 

Caledonia, MI 49316 616-791-9333. 

30 Day satisfaction guaranteed 
or purchase price refunded. 

Reader Service Number 136 
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two bytes listed - 00 02 on my system. 
This procedure probably has limited 

usefulness (damage must be confined to 
the directory and FATs) and only makes 
sense for text or data file recovery. (It's 
pretty dang hard to tell where execu­
table files start and end.) And breaking 
out the individual files from BIG.BIG 
poses some problems even for pure text 
files. 

Consider what happens when you 
load this monster into your favorite text 
editor. The editor cruises along until it 
sees the "Z (EOF) at the end of the first 
text file. And grinds to a halt. 

You'll need to massage BIG.BIG with 
a disk editor like EZZAP or with 
DEBUG (much more of a pain). Replace 
the "Zs with something innocuous like 
those silly smiley face characters. Now 
you can easily break out the files. 

If you don't want to hassle with 
making the BIGDIR.DIR and BIG­
FAT.FAT files, I've placed copies on the 
Micro C BBS and on the Issue #47 disk. 

Larry Fogg 
Micro C Staff 

Software Fix For AT RTC 
If you use an IBM AT or AT clone, 

you've probably noticed that the com-

X16 Upgrade Special! 
PC Tech has obtained a limited quan­

tity of very high performance SCSI control­
lers suitable for upgrading the PC Tech 
X16A or X16B. This upgrade will dramati­
cally improve the performance of any bus 
based hard drive system. 

1:1 Interleave supported! 

Support for large drives! 

Only $125 complete! 

Complete kit includes SCSI interface 
cable, interface chip, and SCSI controller. 
Quantities limited. A limited quantity of fast 
hard drives are also available at very rea­
sonable prices. 

Contact: PC TECH 
907 N .6th 5t. 
Lake City, MN 55041 

612/345-4555 
or 

612/345-5514(FAX) 

Reader Service Number 3 
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puter's CMOS clock isn't very accurate. 
The real time clock in my AT, for in­
stance, loses about three minutes per 
month. There isn't much point to a real 
time clock if you have to reset the sys­
tem time when you boot the computer. 

A peek at the technical reference 
manual indicates that the CMOS clock is 
driven by a 32,768 Hz crystal controlled 
oscillator. The accuracy and stability of 
this oscillator are responsible for the ac­
curacy of the CMOS clock. 

If the crystal frequency varies as little 
as 1 Hz, the clock will be in error by 73 
seconds per month. Crystal tolerances of 
. 001 % are easily achievable. Such a crys­
tal would be no more than .328 Hz off 
frequency in this application, yet could 
still result in a clock error of 24 seconds 
each month. 

With this sort of sensitivity to crystal 
frequency, how do you build an accu­
rate clock? There's a panoply of relevant 
technical issues you'll need to consider 
if you plan to pursue a hardware fix. 
Suffice it to say, it's possible to get the 
oscillator frequency where it belongs 
and keep it there, if you work at it hard 
enough. 

After all, a ten dollar quartz watch 
does an admirable job of time keeping, 
and in less space than that allotted the 
CMOS clock in an AT. But, you prob­
ably don't want to haul out a lot of test 
equipment and perform surgery on 
your computer just to make the clock 
run on time. 

Crystal accuracy depends greatly 
upon the consideration given its fabrica­
tion by the manufacturer. Stability, on 
the other hand, is an inherent property 
of quartz crystals, a result of the physi­
cal laws that govern their operation. 

Consequently, while a crystal might 
be a few Hz from where you want it, 
you can expect it to stay there. This is 
fortunate because it allows us to make 
the CMOS clock run very accurately, 
without doing anything to the hard­
ware. 

The technique is straightforward and 
easy to grasp. To start with, once and 
for all we set the CMOS clock to the cor­
rect time and date. It immediately com­
mences losing or gaining time. We, 
however, have noted the time and date 
on which the CMOS clock was properly 
set. Additionally, we know the rate at 
which the clock accumulates error. 

Every time the computer is booted 
up, the CMOS clock will report the time, 
albeit incorrectly. We know when the 
clock was set so it's easy to determine 

. how much time the clock thinks has 
passed in the interim. 

Of course, the clock is wrong. But be­
cause we're privy to the error rate we 
can correct this and determine how 
much time has really passed. If we 
know this, we know the current time. 
Once we have the correct time, we pass 
it to the system through the BIOS to set 
the time and date to their correct values. 

A couple of assumptions: 1) You 
know, or have available to you, a 
method for accurately determining the 
clock error rate; 2) This error is constant 
over a long period of time. 

You can obtain a credible determina­
tion of the CMOS clock error using 
fairly obvious, but tedious, methods . 
The second assumption is, in fact, just 
that; you have to assume a constant 
error rate. The discussion on crystal sta­
bility justifies this as reasonable. 

Two C programs put all this to­
gether. The one called fixclock performs 
the correction. (See Figure 1.) Invoked 
from within your autoexec.bat file upon 
boot up, its operation is transparent and 
its only action is to set the correct sys­
tem time. 

You can select either local or Green­
wich Mean Time as the format passed 
to the system. It knows whether or not 
daylight savings time is in effect, setting 
the system time appropriately if you've 
selected the local time option. Details 
are provided in the source file. 

The program clockerr (on the Micro 
C Issue #47 disk and BBS) lets you ex­
tract the clock error rate as painlessly as 
possible and also generates the other 
clock statistics you'll need to put on the 
fixclock command line. 

Operation of both these programs is 
detailed at the start of their respective 
source files. One caveat however: when 
you are prompted for the time by clock­
err, it expects you to enter the local time 
in your time zone. 

So if daylight savings time is in ef­
fect, the time you enter must reflect this 
fact. Simple enough, but some parts of 
the country don't observe daylight 
savings time. 

Never mind, pretend that you do 
and enter the time accordingly. Later, if 
you've put the right parameters on the 
command line for fixclock, the system 
time will always reflect the correct time, 
whether daylight savings time is ob­
served or not. 

Gregory D. Knox 
1132 Knollwood, Apt. A 
Schaumburg, IL 60194 

••• 
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Figure 1 - X vs Time for Chaotic Set. 

Figure 2 - Strange Attractor for Figure 1. 

Figure 3 - Zooming in on Figure 2. 

. . . . 

agreement, it's "strange." Figure 2 
shows the strange attractor correspond­
ing to the chaotic set in Figure 1. 

The fractal (or self-similar) nature of 
the system becomes apparent when we 
zoom in on any area of the attractor. 
The deeper we go, the more complex 
(and detailed) the attractor becomes, 
and yet the more orderly it seems. 

Pictures 
I wrote a program in Turbo Prolog 

using the BGI (Borland Graphics Inter­
face) to generate Figure 1 and the attrac­
tors in Figures 2 and 3. I captured and 
massaged them with PaintShow Plus 
(from Logitech) and Pizazz (from Appli­
cations Technology). I exported them 
(as .pex files) to Ventura. For more in­
formation about the screen capture, see 
Tidbits, this issue . 

• • • 

68000 
SK*DOS· A 68000/68020 
DOS containing everything 
you expect in a DOS - on-line 
help, multiple directories, 
floppy and hard disk support, 
RAM disk and/or disk cache, 
I/O redirection, and more. 
Supplied with editor, assemb­
ler, Basic, powerful utilities. 
Supported by Users' Group 
and BBS. Software available 
from other vendors includes C 
compiler, Basic, editors, dis­
assemblers, cross-assemb lers, 
text formatter, communica­
tions programs, etc. Priced at 
$165 with configuration kit, 
less if already configured for 
your system. 

HARDWARE· 68xxx 
systems start at $200. 

Call or write. 

Systems Corp. 
P. O. Box 209 

Mt. Kisco NY 10549 
(914) 241-0287 / Fax (914) 241-8607 

Reader Service Number 40 
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Strange Attractors 
Order In Chaos 

I always thought that publishing a ma­
gazine might lead to chaos. All fractals 
aside, it finally has. 

S
ome folks think chocolate cake's 
the main attraction. Others pre­
fer a pretty face, the Lakers, a 
stimulating conversation, a sun­

ripened tomato, or a stream gleaming 
with mountain trout. Nothing particu­
larly strange about these attractors, I 
hope. 

But consider something slightly more 
technical - the attractors which live in 
"state" or "phase" space, a curious, ab­
stract place for describing "state" or 
"dynamic" systems. 

A dynamic system can be anything: 
• we can describe by knowing the 

values of variables; 
• whose current state depends on 

its previous state. 
The system doesn't have to be quan­

tifiable. For example, we could easily 
conjecture a system where logical 
changes (is it yes? is it on? has some­
thing happened since we checked last?) 
determine the next state. 

Sentences 
In a speech recognition system, for 

example, each word in the sentence not 
only carries its own weight, but affects 
(and is affected by) all the other words 
in the sentence. 

Consider a sentence as a dynamic 
system which changes state through the 
addition of words and punctuation 
marks-

Initially we have nothing (an empty 
state, or a "no sentence" state). We add 
a word (the one word is the new sen­
tence). We add a word (the two words 
are the new sentence). We add a word 
(the three words are the new sentence). 
We add a punctuation mark (three 
words + punct = new sentence). And so 
on. 

When we speak, words necessarily 
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follow each other. When we write, they 
follow or displace one another (by re­
placing or being inserted between 
words). Each new state represents an at­
tempt to clarify the sentence. (But as 
many of you know, each new state can 
clarify or confuse - one reason that 
parsing sentences is so difficult.) 

The sentence in its next state is very 
sensitive to its current state (or condi­
tion). 

We can say that "meanings" are the 
attractors in the dynamic system, "sen­
tence." At any state the sentence may 
have no meaning (an extinction state), 
one meaning (a stable state), or many 
meanings (possibly a chaotic or pun 
state), depending on any number of 
things - point of view, reading or writ­
ing skill, etc. 

Mathematic Attraction 
Folks from many diverse fields 

(mathematics, physics, engineering, bi­
ology, computer science, business, 
economics, etc.) are trying to under­
stand dynamic systems. Their discover­
ies have led to at least one agreeable 
conclusion - anything of interest which 
changes state is incredibly complex. 

Mathematicians and computer scien­
tists try to twist meaning out of com­
plex systems by representing them with 
equations (or rules) and pictures. 

Some particularly useful pictures 
exist in phase (or state) space, where 
each point holds all the information 
needed to describe a dynamic system at 
anyone time (or state). 

For example, suppose a system var­
ies (changes state) depending on a vari­
able - such as size or number. Call the 
variable "X," and call its rate of change 
"R." Then equations like-

Nextx = RXCI-X) 

can describe the system. 
Here, 1 represents unity (the entire 

system or all we can have of it) and 0 
represents nothing (the system devoid 

By Gary Entsminger 
1912 Haussler Dr. 

Davis, CA 95616 

of occupants). Either extreme state 
(when Nextx = 1 or 0) translates into ob­
livion, since there's either nothing left to 
act on the current state (when Nextx = 
0) or nothing left to act on (when Nextx 
= I, and Nextx is everything!). 

The previous equation, the so-called 
standard map or logistic equation, has 
been well-studied by mathematically-in­
clined folks in many fields. They've dis­
covered that it (and presumably the dy­
namic system it describes) behaves un­
predictably. In general, any system we 
describe with a non-linear equation or 
equations will behave unpredictably. 

They're unpredictable because 
they're extremely sensitive to initial 
conditions. Nearby values of X in one 
state may lead to values (of Nextx), 
which are far apart in the next state. (Or 
even the next county.) 

We can complicate matters even 
more by increasing the number of varia­
bles in a system (Le., our representation 
of a system). For example, these two 
rules for changes in state -

Nextx = AX - (I-Y; 

Nexty = BY 

can present an infinite number of states 
(Nextx values) responding to infinitely 
small changes in the condition of the 
previous state (or X value). This infinity 
of values is the chaotic set for this dy­
namic system. 

We can see this chaos easily by plot­
ting the values of each state (Nextx) in 
time. (The X axis is time. The Y axis is 
the value of each X. See Figure 1.) 

Order In Chaos 
Yet, there's a certain order in the 

most chaotic systems. One way to see 
this order is in phase space. When we 
plot values of Nextx against values of 
current X, we uncover the attractor for 
the chaotic set. This attractor lives in 
phase space and consists of all the 
points in the chaotic set. By mutual 
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Until now, if you wanted the best Undo, the best compiler sup­
port, regular expressions and column blocks you chose 
BRIEpM. If you wanted unlimited keystroke macros, the best 
configurability, "off the cuff" command language macros and 
blazing speed, you chose VEDIT PLUS.® 

Now the Choice is Easy 
The all new VEDIT PLUS 3.0 gives you the best Undo of any 
editor, the best compiler support, unequaled windows, true 
regular expressions and extensive new features. We're lead­
ing the way with easy to use pull down menus, context sensitive 
help, a pop-up ASCII table, new printing options and much 
more. Incredibly, VEDIT PLUS 3.0 is now twice as fast as be­
fore and, at only 60K in size, it loads fast! 

Completely Configurable 
Change a few keys or redefine the entire keyboard, VEDIT 
PLUS adjusts to your editing style in minutes. You can even 
create new editing functions using simple keystroke macros or 
fine tune existing ones. VEDIT PLUS is so configurable that it 
easily emulates other editors and word processors (WordStar 
and Word Perfect emulation included). Quickly access editing 
functions with a single key or through the pull-down menus. 

Try before You Buy 
We challenge you to experience the dazzling performance and 
exceptional features that make VEDIT PLUS the best choice. 
Our evaluation disk includes the complete editor. * Learn 
VEDIT PLUS using our extensive "training" macro that gives 
instructions in one window while you experiment in another. 
See for yourself why no other macro language comes close. 

Call for your free evaluation copy today. See why VEDIT PLUS 
has been the #1 choice of programmers, writers and engineers 
since 1980. 

Supports the IBM PC, XT, AT and PS/2 including DESQview, 
Microsoft Windows, PC-MOS/386, Concurrent DOS and most 
networks. Also available for MS-DOS, CP/M-86 and FlexOS. 
(Yes! We support windows on CRT terminals.) $185. 

VEDIT and CompuView are registered trademarks of CompuView Products, Inc. BRIEF is a 
trademark of UnderWare, Inc. PC-MOS/386 is a trademark ofThe Software Link, Inc. CP/M-86 
and FlexOS are trademarks of Digital Research. MS-DOS, OS/2 and XENIX are trademarks of 
Microsoft. DESQview is a trademark of Quarterdeck Office Systems. 

• Also available for TI Professional, Tandy 2000, DEC Rainbow, WYSE 700, Amdek 1280 
and Others . 

• Free evaluation disk is fully functional and can even edit small files. 

1955 Pauline Blvd., Ann Arbor, MI48103 
(313) 996-1299 • Telex 701821 • Fax (313) 996-1308 

#1 PROGRAMMABLE 
EDITOR 

• Best Multi-Level Undo 
• Regular Expressions 
• Pop-Up ASCII Table 
• Pull-Down Menus 
• Compiler'Support 
• Column Blocks 
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• Fully Network Compatible 
• Call for XEN IX and OS/2 versions 
• 30 Day Money-back guarantee 

Features of VEDIT PLUS 3.0 
• Simultaneously edit up to 37 files of unlimited size. 
• Variable sized windows; multiple windows per file. 
• Execute DOS commands and other programs. 
• Flexible "cut and paste" with 36 "scratch-pad" buffers. 
• Block operations by line, character or column. 
• Search with pattern matching or regular expressions. 
• Configuration-determine your own keyboard layout, create 

your own editing functions, support any screen size. 
• Select window colors, support 43 line EGA, 50 line VGA. 

EASY TO USE 
• Modern pull-down menu system. Pop-up ASCII table. 
• Context sensitive on-line help is user changeable. 
• Multi-level Undo (100 to 1000 levels). Undo keystroke by 

keystroke or line by line. 
• On-line integer calculator (also algebraic expressions). 
• Keystroke macros speed editing, menu function "hot keys." 

FOR PROGRAMMERS 
• Automatic IndentJUndent for "C," PUI, PASCAL. 
• Match/check nested parentheses, e.g. "!" and" J" for "C." 
• Flexible macro runs popular compilers and automatically 

moves cursor to each error in your program. Easily 
changed to support new compilers and assemblers. 

FOR WRITERS 
• Word wrap, paragraph formatting and justification. 
• Convert to/from Wordstar and mainframe files. 
• Flexible printing; fully adjustable margins and Tab stops. 

MACRO PROGRAMMING LANGUAGE 
• If-then-else, looping, testing, string compare, branching, 

user prompts, keyboard input, 24 bit algebraic expressions_ 
• Flexible windowing-forms entry, select size, color, etc. 
• Simplifies complex text processing, formatting, conversions . 
• Extensive 400 page manual with hundreds of examples. 
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VERY HIGH PERFORMANCE 
Processors, Memory, and Display Adapters 

The X24 High performance processor 
• 12 or 16 MHz 80286 with NO WAIT STATES! 
• Small size ("XT" height and length) passive bus design 

, • 1 to 4 Mbyte 0 wait state dynamic memory 
• 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 parallel port) . The 
X24 processor can also be used with other totally passive bus backplanes. Most critical components including 
the microprocessor and up to $ mf!S18bytes 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. 

The PC Tech Advanced System Motherboard 
• Built in "IDE" interface for AT interface type hard drives 

PC Tech X24 and ASM B 

• Fully AT compatible floppy disk support for 3.5", 5.25" drives, capacities of 360k, 1.2m and l.44m 
• Two serial ports and one parallel port 
• 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 desig n. 

34010 Monochrome Graphics Adapter II 

PC Tech Mono-II 

• Up to 384k bytes display memory 
• Up to 2 Megabytes program memory 
• Software is RAM based, allowing complete operating software 

replacement and timing re-programming from the host bus 
• 34010 program loader included. Assembler, debugger, and C 

compiler available. 
• Full hardware and software CGA, MDA and Hercules em ula­

tion 
• Single bit shared memory bit-map with optional resolution up 

to 2048 x 1536 (736 x 1008 standard) 
• Very high resolution COLOR version available 
• 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 lhe PC/XT/AT host bus. You can completely replace our 34010 software wrth yours to directly hamess the incred ible 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 emufation 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 anernative to native 34010 software development. Ready to run drivers are available for mosl 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. 

Designed, Sold and Serviced By: 

907 N. 6th St., Lake City, MN 55041 
(612) 345-4555 • (612) 345-5514 (FAX) 

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

High resolution fractal produc,ed 
on the PC Tech COLOR 34010 
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