
































































































































sibility exists to overwrite important 
data! 
<END OF FILE> 9398 Bytes in file 
were read. 

I routinely run CHK4BOMB on every 
executable program I download. Simply 
enter "chk4bomb" at the DOS prompt, 
followed by the name of the file to be 
examined. 

If you want a copy of CHK4BOMB, 
look around for the archive 
CHK4BOMB.ARC. It should contain 
CHK4BOMB.EXE, a 12,032-byte file 
time-stamped 11-14-85, and 
CHK4BOMB.DOC, a 1,664-byte mes­
sage from the anonymous author, who 
refers to the program as version 1.00. 

I've never seen an update of this 
nifty little utility and I still don't know 
the identity of the author. Can anyone 
out there tell me? 

There's also a program called 
PROTECT that I'm currently searching 
for. I recall that it's a RAM-resident 
utility that intercepts all attempts to 
write to a specified drive. Hence run­
ning "protect c:" before trying a new 
program can insulate your hard disk 
from any ill effects. What's more, a 
program like PROTECT will report the 
attempted disk-write. Some of the new 
vaccine defenses are based on this kind 
of system. If you have a lead on 
PROTECT, please let me know about it. 

New Lines Of Defense 
We shareware aficionados are among 

the most concerned of the virus 
watchers. We have the most to lose if 
"sharing" becomes verboten. Fortunate­
ly, people smart enough to be devoted 
to shareware are also smart enough to 
think of ways to preserve it. 

While wandering the bulletin boards 
one recent night, I popped into the BBS 
of the San Francisco PC Users Group 
and checked out the SHARING con­
ference moderated by shareware en­
thusiast Enric Teller. I was rewarded by 
a general message from Gene Catalano, 
who's been using his thinking cap late­
ly. 

Catalano recommends that authors 
incorporate CRC numbers into their 
programs. The "cyclic redundancy 
check" number is computed via a math­
ematical algorithm that scans all the 
bytes of a file. Any alteration of the file 
renders the CRC number invalid. 

CRCs have become popular in recent 
years for Xmodem file transfers on 
BBSs. The standard Xmodem protocol 
uses a checksum routine that catches 

about 95% of all transmission errors. 
Xmodem/CRC raises the error-catch­

ing rate to something above 99%. Al­
though there's a small speed penalty in 
using CRC for file transfers (checksums 
are much easier to compute), most ex­
perienced BBS users use Xmodem/CRC 
whenever they have the option. 

An embedded CRC number would 
make program files much more sensi­
tive to tampering, especially if 
programs were designed to validate 
themselves by verifying their own CRCs 
before running. Theoretically, an in­
fected program could shut down with 
the message "Invalid CRC number. I 
don't feel so good." 

As Catalano puts it, "This will set a 
new standard of quality, by which any 
shareware program infected by a virus 
or Trojan Horse can be readily iden­
tified and more quickly eliminated." 

Of course, any determined program 
cracker (I consider "hacker" an 
honorable term that I refuse to sully by 
attaching to sociopaths) could recom­
pute the CRC of a sabotaged program 
and adjust the embedded number ac­
cordingly. Catalano anticipates this 
problem and offers a possible solution: 

"An additional means of protection 
is to build (and disseminate) a separate 
list of CRC numbers for all current 
shareware programs (updated regular­
ly, of course, and available through 
numerous BBSs)." 

To pin things down even better, con­
tinues Catalano, "The CRC statistic 
should also include which CRC 
program (such as CRCBUILD 1.01 or 
NSWP 1.02) was used to generate the 
number ... perhaps even a list of several 
popular CRC programs with their 
equivalent number check result for the 
author's program. (Include, also, which 
polynomial the CRC program uses to 
generate the number, i.e.: CCITT or En­
cyclopedia.)" 

The CRC scheme strikes me as a 
darned good idea. Since Gene Catalano 
first brought it to my attention, let me 
give him the last word as well. He ob­
serves that the CRC standard could 
lend new security to shareware and es­
tablish new criteria for acceptance: 
"people would eventually avoid non­
CRC-reported programs ... just as they 
now avoid copy-protected software." 

• • • 
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SOLUTIONS protects your equipment 
and your data from power outages and 
brownouts. Our power systems provide 
the fastest switching speed in the in­
dustry (2 ms± 1 ). 

EMl/RFI filtering and surge/spike protec­
tion all in one affordable unit. 1 year war­
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suit your needs. 

200 watts 
350 watts 
550 watts 
800 watts 

1000 watts 
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Includes shipping to your door in the con­
tinental U.S.. As specialists in overseas 
systems, we can supply 220 volt units. 
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SOFTWARE SPECIAL 

ACT! 
See what qualifies as GREAT SOFTWARE! 
ACT! does for people what 1 2 3 does for 
numbers. ACT! helps you manage your 
contacts with the important people in 
your life. 

Call today for more information - or send 
a $10 (refundable) deposit to receive a 
copy of the ACT! video demo tape. Your 
deposit will be refunded - whether you 
purchase ACT! or not - when the video is 
returned in good condition. 
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The Making of Micro C 

By David Thompson There we were, Larry, Cary, and I in the tech 
room, our feet up, our chairs balanced on two 
wheels, and the topic that afternoon turned to the 
early days of Micro C. As I wound down an hour 
later, Cary mentioned, "That would be a great story 
for 'On Your Own."' 

Okay. Here it is. Though it's about starting a 
magazine, it's also about finding and starting any 
business. The principle is the same - you keep your 
eyes open. 

O
nce upon a time (August 1980) in a 
distant land (165 miles from Bend), a 
small band of engineers (seven) at 
Tektronix discovered a (not so) tiny 

new computer board called the Big Board. 
The Big Board was truly unique. It was 

probably the first single-board computer. On 
board were: the video generator (80X24), paral­
lel keyboard interface, parallel printer port, two 
serial ports, 8" single density floppy interface, a 
Z80, and 64K of RAM. That was everything. 
The price was $650 for a bare board and a 
small bag full of parts. CP /M was $150 extra. 
(The board cost 1I4 as much as the equivalent 
S-100 system.) 

The reason Jim Ferguson (the designer) got 
so much computer into such a small space (the 
board fit alongside an 8" drive) was his use of 
the new LS (low power Shottky) ICs. These lit­
tle goodies didn't turn small spaces into toaster 
ovens like their higher-power cousins. 

After building the boards, we still had to 
find cabinets, power supplies, 8" floppy drives 
($400 each, single-sided), keyboards, monitors, 
printers, and printer drivers. (It took me two 
months to write my first serial printer driver.) 

Need For A Magazine 
Building the Big Board was easy compared 

with what it would have taken to design our 
own Z80 systems and write our own CP /M 
BIOSs. However, it wasn't trivial, and I could 
see that a lot of other people were going to be 
looking for keyboards, cabinets, and printer 
drivers. 

I got very little sleep during the following 
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six months as I struggled with the decision: 
"I've got to start a magazine to support all 

those folks who're building these systems." 
"I'd be crazy to start a magazine. It'd be 

hundreds of hours a month on top of work, 
graduate school, and family. It probably 
wouldn't pay its own printing and postage." 

"I've got to start a magazine ... " 
"I'd be crazy to start a magazine ... " 

I ·d be crazy to start a 
magazine. It'd be 
hundreds of hours a 
month on top of work, 
graduate school, and 
family. It probably 
wouldn't pay its own 
printing and postage. 

"I've got to start a magazine ... " 
"I'd be crazy to start a magazine ... " 
It was a relief when I finally decided to do 

it. At least I could sleep. 

What Went Into The Decision 
I contacted an expert on newsletters (at least 

his newsletter said he was an expert on 
newsletters). After going over all the numbers 
with him - size of audience, potential number 
of advertisers, what I could charge for subscrip­
tions, number of issues per year, estimated time 
to do each issue, and so on - he told me that 
Micro C would never support itself, much less 
Sandy and me and two kids. 

But I was also setting up some other connec-



tions, connections that made the 
magazine look feasible. 

(1) Digital Research Computers 
(DRC), distributor of the Big Board, of­
fered to send me their list of purchasers. 
(Made it possible to reach prospective 
subscribers inexpensively. Absolutely 
key to the success of the magazine.) 

(2) BYTE said it was interested in a 
review of the Big Board. (Very impor­
tant.) 

(3) Sandy was interested in trying a 
publication. (Also very important.) 

send the mailing list. 
On March 1, I sent off the article to 

BYTE. In the article I prominently men­
tioned a fine new magazine called Micro 
Cornucopia, "The Journal Of The Big 
Board Users." 

Three weeks later I bundled up 
several thousand Micro Cornucopia flyers 
and caught a plane for the West Coast 
Computer Faire. For four days, my 
flyers competed for table space with 
three zillion other flyers for computer 
games, newsletters, parts houses, and 
Timex discounters. 

Getting Started Back home (in Portland) Sandy and I 
In January, 1981, I asked DRC to waited for the $12 subscriptions to roll 

~~ ......... ~~..;:..~~~~~~~~~~~~~~~~~~~---. 
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Presentation Quality Graphics 

For Printers and Plotters 

Screen Graphs 
for 
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Curve-Smoothing 
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" .. ... . .. .. ., .. Legends Placed Anywhere 

Built-In Editor Auto/Manual Scaling LogJLin/ScmiLog 
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System Requirements: IBM-PC, XT, AT or Compatible running DOS 2.0 or higher. 
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Software P.O. Box 956, Dept. M. Valley Forge, PA 19482 

-.:·. ,~_,_1_ 1 _,_.,., __ Solutions For Technical Information: (215) 269-0198 
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in from the Faire. We got two. 
By April it was obvious that DRC 

wasn't going to send the list of Big 
Board owners. At that point things 
looked very bleak. However, DRC did 
agree to send out one of our flyers with 
every board. Sandy scrambled to get the 
flyer together. 

Early June we started seeing the 
results of our flyer. One Monday we 
received eight new subscriptions, that 
was $96 in our mailbox. In one day! 

Meanwhile, I started looking around 
for something to put into the magazine. 
I wrote up everything I'd discovered 
about the board, everything the rest of 
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the Tek group had found. Everything 
the neighborhood grocery had found 
("A Big Board. That's a long 4 x 12?") 

I ran the listing of the PFM monitor 
ROM which I'd received from DRC. I 
heard later that Russell Smith hadn't 
been too delighted, but it filled half of 
issue #1 and another half of issue #2. 
(May every new magazine have a PFM 
ROM listing.) 

The flyer said we'd put out the first 
issue in July (1981). We almost did it, 
but it was August 2nd when we 
finished collating and binding 
magazines on our kitchen table and ap­
plying the 200 labels. 

Actually we had only 167 sub­
scribers, but we had to mail at least 200 
pieces to get the third class rates, so my 
relatives got copies, Sandy's relatives 
got copies, and some (probably very 
puzzled) potential advertisers got 
copies. 

New Subscribers 
The BYTE review ran in September 

(1981) and it created a surge of orders. 
When we mailed issue #2 (Sep./Oct.), 
we had nearly 300 subscribers, and by 
#3 (called the December issue) it was 
approaching 500. 

Some of the people who read the ar­
ticle subscribed to find out more about 
the computer; but even more important, 
it tripled the order rate for the Big 
Board. And that, of course, tripled the 
number of people who received our 
flyers. 

At the end of the first year (July 
1982), we held our first SOG. Out of 900 
subscribers, 65 showed up at our house 
for the one-day gathering. We had no 
speakers, no raft trips, just an afternoon 
potluck that started at about 10 a.m. 
Saturday and finished at 3 a.m. Sunday. 

We had a couple from Australia, 
Andy Bakkers from Holland, a whole 
contingent from Texas, and, of course, a 
number of fine folks from California. 
(Californians will jump at any excuse to 
leave their state.) It was mind boggling. 

Income Goes Nuts 
As for Micro C? Well, with 900 sub­

scribers it still wasn't paying its way. At 
least the magazine part wasn't. 
However, subscribers were sending in 
software they'd ported over to the Big 
Board. There were modem programs, 
disk formatters, printer drivers, small-C, 
assemblers, disassemblers, disk utilities, 
you name it. 

We checked out the programs, or­
ganized them into groups, and stuck 
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them on disks. At $15 each, those disks 
supported both the magazine and us. 
(At the end of the first year, sales of 
subscriptions and disks were running 
$500 per week and rising.) 

Two months before the first SOG, I 
quit my job at Tektronix. 

Immediately after SOG, I did some­
thing really crazy. I looked around 
Central Oregon for a place to move 

There are more 
opportunities now 
than there have 
ever been, for 
publishers, for 
hardware 
designers, and for 
software gurus. 

Micro C (before it grew too big to 
move). Three months later (Halloween 
night), we were moving from the wet 
security of silicon forest to the crisp, 
dry, rarefied air of Bend. We'd put all 
our chips on the Big Board. 

Since then, it's been a simple matter 
of keeping up with the changes in the 
market. (Do I hear chuckles from the 
crowd?) But that's another (long and 
ongoing) story. 

Why Did Micro Cornucopia Work? 
It worked because we were offering 

something that people needed and 
couldn't get anywhere else. 

But more important, it worked be­
cause we were able to reach prospective 
customers inexpensively. We had $2,000 
of our own money. That was our only 
capital and it was a lot less than I'd 
recommend anyone else begin with. The 
$2,000 meant we weren't going to ad­
vertise in BYTE or send a direct mail 
piece to zillions of hackers. But we 
didn't need to. 

Finally, our product was better than 
people expected. They expected a four­
page mimeographed handbill. What 
they got was a professionally typeset 
and printed labor of love. 

Hindsight 
I had thought about contacting other 

editors, but I didn't. I guess I was a lit­
tle intimidated by them. Now I know 
they're as human as I am (or very near­
ly so). It's possible they would have 
talked me out of starting Micro C. It's 
also possible they would have con­
nected me with the writers, printers, 
and other resources that I didn't find 
until much later. 

If I were helping someone else start a 
similar magazine, I'd tell him to charge 
more. If we hadn't been selling the 
disks those early years, we'd have 
probably packed it in after a couple of 
years. (Micro C is now covering its own 
expenses. The disks still help, but 
they're more of a sideline.) 

Your Product Ideas 
If you have a lock on an important 

product, can reach your audience, and 
have enough money to survive while 
things get rolling, then go for it. You 
might think that those days of wide 
open opportunity have passed. 

Bull ... 
There are more opportunities now 

than there have ever been, for 
publishers, for hardware designers, and 
for software gurus. The opportunities 
are there, but they aren't the same as 
the one I grabbed when I started Micro 
C seven years ago. Nor are they the 
same as the ones other people grabbed 
seven weeks ago. 

Need more help? Read everything 
you can get your hands on: Micro C, 
BYTE, Computer Language, Dr. Dobb's, 
and Programmer's Journal. Then look 
around, at work, at play, ask friends 
what they do. Go with them to work. 
Get details. Be a pest. 

Can you automate something at your 
plant? (So you could improve quality 
while cutting costs?) Can you trap 
someone's experience in an expert sys­
tem? (So you can pass that expertise 
along to the world?) Do you have an 
ear for music or an eye for graphics? 
(Want to create graphics or music 
libraries for languages?) 

See an application but need help 
with the hardware or software? Contact 
Micro C advertisers. Contact Micro C 
authors. Put together a team of local ex­
perts. 

Now that you've got the idea and 
know where the resources are, what 
next? Check out the "On Your Own" 
Column in Micro C #41 and #42. 

• • • 



Letters (Continued from page 6) 

Baud Rate? 
The article "The Mysteries of RS-

232" (Micro C Issue #41) needs two cor­
rections. These are somewhat pedantic 
corrections for two common errors. 

First: the term ''baud rate" is redun­
dant. Baud, named in honor of Emile 
Baudot, is a rate. Saying that your serial 
port's baud rate is 1200 is similar to 
saying your car's speed rate is 60. 

Second: bits per second (BPS) is not 
always the same as baud. BPS defines 
the speed that information is sent. But 
baud is defined as the number of electri­
cal transitions per second. If the output 
of your RS-232 serial port is 2400 BPS, it 
is also 2400 baud since the electrical 
transitions have a one-to-one correspon­
dence with the bits. However, this is not 
always true for modems. 

A Bell 103 standard 300 BPS modem 
is also a 300 baud modem since each 
electrical transition transmits one bit. 
But starting with the Bell 212 standard 
(1200 BPS), baud and BPS are not the 
same. A telephone line has a total 
bandwidth of about 1200 baud, so this 
restricts the receive and transmit 
bandwidths to about 600 baud each. 

Thus, a 1200 BPS modem is actually 
a 600 baud modem. But by using phase 

shifts and other black magic, each 
electrical transition transmits two bits. 
The telephone line's bandwidth also 
restricts a 2400 BPS modem to 600 baud, 
so it has four bits per transition. 

I heartily agree with the author 
about Joe Campbell's books. In par­
ticular, Crafting C Tools for the IBM PCs 
is outstanding. It provides such a 
wealth of data on the PC's hardware 
that I use it as a reference for assembly 
programming. 

B. H. Flusche, Jr. 
3892 E. Geddes Ave. 
Littleton, CO 80122 

Efficient Use Of keep() 
I've been using Turbo C and found 

Bruce's article in Issue #38 ("Magic In 
The Real World") so interesting that I 
gave the code a try. An excellent article 
for sure - plenty of information and 
motivation to play around and learn. 

One thing I thought I'd pass along 
for what it's worth: upon compiling 
with the small model and running 
TSR.EXE, the memory left (do a 
CHKDSK) was much less than it should 
have been. Upon checking into Bruce's 
code, I noticed that the second 

parameter sent to the keep() function 
wants the memory amount in pages, 
not bytes. 

So I made the changes to divide 
PROG_SIZE by 16 (of course, not forget­
ting any remainder). Sure enough, now 
the memory used is only one-sixteenth 
as much. I noticed that the following 
issue repeated the same oversight. 

Ronald J. La Borde 
LSU Medical Center 
Leaming Resources 
1542 Tulane Ave. 
New Orleans, LA 70112 

Advertising Ad Nauseam 
You are producing a truly delightful 

publication. I really appreciate your 
humor, tongue-in-cheek editorials, and 
viable, realistic technical articles. Micro 
C is actually a pleasure to read. I'm 
growing weary, frustrated, and angry 
with the glossy, pop computer 
magazines. 

The major peculiarity of periodicals 
of this ilk is the increasing difficulty of 
following an article through a myriad of 
advertisement-filled pages; we've all ex­
perienced, to our mutual dismay, the in­
sipid "continued on page ... " 

(continued on page 68) 

80386 DTK MOTHERBOARD 
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Letters 

I am fully aware that advertising 
plus subscriptions pays the light bill. 
However there seems to be a Catch-22 
here. Once when I felt good and dis­
gusted, I seized one of the glossies at 
random. The unofficial results: nearly 
70% of the rag was devoted to advertis­
ing. And this particular magazine had 
in excess of 250 pages. 

Come now, who's fooling whom? I 
simply do not buy the pious crap about 
being uncompromisingly objective. You 
cannot convince me that some heavily 
promoted manufacturer, representing 
potentially vast ad revenues, is not 
going to be given (perhaps I'm too 
kind) slightly favorable treatment. 

Regrettably I cannot attend your an­
nual SOG. I'm certain that I would 
enjoy the atmosphere, the agenda, and 
the company. I find your rather 
detached yet realistic attitude most 
refreshing. Must be that quaint area in 
Central Oregon. 

But, of course, from the photograph 
last issue, I can tell that you're all dis-

CALL FOR FREE CATALOG 

placed flower children from the sixties, 
brought up on recreational drug use, 
free sex, protests, communal living, 
Woodstock, Alan Watts, and gaily 
painted VW vans. 

Ron Schroeder 
5105 W. Kent 
Santa Ana, CA 92704 

Editor's note: Ron, Ron. Objectively, I 
have to assume you're desperately out of 
work and trying to hire on at Micro C. 
(That's about as objective as I get this time 
of day.) 

However, I suspect you're right about 
the advertising. I've found it hard to deal 
dispassionately with products, even when 
the maker isn't a friend or an advertiser or ... 

For instance, there are a number of 
products that don't get their share of 
editorial space simply because I don't have 
time to learn or install a major new 
database package or a fancy replacement for 
MS-DOS. 

And speaking of advertising space, the 

~-· ~--------------------------. 
~ TEXT TO SPEECH BOARD! 

post office requires second class magazines 
to limit their ads to 75% of the magazine. 
Some magazines stay right at the 75% 
limit. We're running about 33% now, 
hoping to get up to about 50% before ad­
ding pages. 

As for the last paragraph, you're close, 
but both our vans are fading. 

• • • 
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NEW VERSION! So Help Me! is a windowing tool that 
greatly simplifies adding pop-up help screens, light-bar 
menus, and error messages to your custom software. Create 
text for the windows in your program, or place it in one or 
more ASCII files, and then use So Help Mel's Application 
Program Interface (API) to display them. 

FREE 
BONUS 

You'll be even 
more productive 
with Show Me! 
Version III, the 
$59.95 pop-up 
file viewing and 
pasting power 
tool sent FREE 
with your paid 
order! 

FEATURES 

• Up to four scrollable windows displayed simultaneously 

with full video attribute control 

•Control returned to your program after a defined time period; 

when a predefined key is pressed; or when any key is pressed 

(the key value is passed back for processing) 

• When messages and menus are disk resident, all file 1/0 is 

handled including random file positioning by record 

numbers or by unique index marks to locate specific text 

• Available in both memory-resident and linkable library 

formats making So Help Me.1 compatible with all languages 

and compilers for PC/MS-DOS 2.0 & later 

• Requires as little as 20K; utilizes EMS memory; sample 

BASIC. C. Pascal and dBASE III+ programs provided 

So Help Me! is only $89.95 ( +$5 S/H). 
To Order Call 800-634-3122. 

Visa & MasterCard accepted • 90-day guarantee • No royalties 

Serengeti Software• P.O. Box 27254 •Austin, Texas 78755-9954 
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CU LIU BE 
CORNER 

By David Thompson 
Micro C Staff 

Announcing New D Compiler 
The Language With The Sweet Smell Of Success 

For immediate release 

T
en Scents Software announces its new D 
language. D is beyond AI, beyond ob­
jects, beyond C++, beyond belief. D is 
the first whiff of sixth generation 

software, for it provides not only the look and 
feel of the latest environments, but also the 
smell. 

"We've taken the offensive when it comes to 
software smell," said a corporate spokesperson. 
"When they get wind of this, competitors will 
have to get off the dime or they'll be dropping 
like flies." 

Even programmers have been stunned by 
D's performance. 

Willie Faint wrote: "I ran a short test loop 
which repeatedly called ratdroppings(). Boy, I 
almost passed out! Since then, the neighbors 
have left, and no one's tried to break into my 
place. (Lately, though, I've noticed the local 
homicide squad digging under my porch.) I'm 
writing a security program for a meat packing 
plant, so this should be perfect." 

Though the package has been on the market 
only a few weeks, the odor library includes: 
evening stable, old skunk, heavy gunpowder, 
NBA sweat socks, used car, burning hair, pulp 
mill, roller derby armpits, dead fish, cooked 

spinach, metropolitan landfill, and secondhand 
Marlboro. 

Those who turn up their noses at this 
product will soon find themselves downwind 
of a mushrooming market for this kind of 
vaporware. 

For instance, we've cleared sushi bars in 
seconds (dead fish), reduced pushing in school 
cafeteria lines (cooked spinach), prevented 
scalp damage in salons (burning hair), and 
cured overbooking at resorts (pulp mill). 

Product will be announced in August at the 
Beantown Cow Palace. A no-host deception 
will follow the announcement. 

Remember, Ten Scents makes scents. 
For more information, contact: 

Fumie Gayshon 
Ten Scents Software 

P.S. Of ·course, we're already working on 
our secret seventh generation (temperature) 
and eighth generation (motion) products. We're 
doing these in response to requests from 
theatre owners and film makers. 

For instance, a high-quality theatre fire (the 
combination of smoke, searing heat, screams, 
and the shake of falling timbers) would quickly 
clear patrons between films. 

• • • 

KeEP Dl~N1 '{ous GU'(S ... 
\WE GoTif\ BE. GcT\lN
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John Paul Jones 
6245 Columbia Ave. 
St. Louis, MO 63139 

Creating A Pascal Database 
From Scratch 
With A Little Help From Borland' s Database 
Toolbox 

I'm looking forward to writing a data acquisition 
program. It's a database that gets its data from sen­
sors and outputs the data to the screen (with charts 
and graphs in fancy colors). There aren't many 
database packages that know how to talk directly to 
hardware, so I'll be forced to write the software in C 
or Pascal. 

John's description of Borland's Database Toolbox 
makes Turbo 4.0 the top contender. 

S 
ince the theme of this issue is 
databases, I'll be talking about 
Borland's Database Toolbox for Turbo 
Pascal. 

What is a database, and what's a database 
manager? In its most basic definition, any col­
lection of data is a database. Obviously, a ran­
dom collection of data is of little use; it's the 
structuring and organization of the data that 
turns it into a database. The software needed to 
access, update, manipulate, and report the data 
is the database manager. 

A database then is a collection of related 
data, organized to provide efficient access, easy 
update, and reasonable reports. 

There are numerous database managers 
available commercially. Generally their retail 
prices are high, probably because of their busi­
ness applications. 

In addition to high cost, there are some 
other disadvantages to the commercial 
products. 

Specialized Database Languages 
A database manager, for instance dBASE, is 

a specialized language designed for the main­
tenance of data files. This means learning a new 
language and it means you're probably going 
to have trouble writing new functions. This will 
be especially true for functions that don't 
manipulate data. 

Many database managers have their own 
formats for data storage. This can increase the 
difficulty of using other languages for 
manipulation or analysis of the data. 

If you're comfortable with Pascal, and have 
the time to do the programming, Borland' s 

Database Toolbox can provide a cost effective 
alternative. The retail cost for both Turbo Pascal 
and the Toolbox ($100 each) is less than the dis­
counted price of most of the commercial 
database managers. Of course, there will be a 
significant investment in learning and develop­
ment time. 

The Toolbox 
The Database Toolbox includes both a sort 

and a B+ tree index file manager. These are the 
core functions needed to build your own 
database manager. These tools maintain both 
the data files and their index files. 

Data and index files are standard Turbo Pas­
cal files, their structure determined by your 
data. This means that report and manipulation 
utilities do not have to use the toolbox routines, 
though in most cases it's convenient to do so. 

Indexed Files 
You don't need to understand the theory be­

hind B+ tree indexed files to use the toolbox, 
but I'll give you a short description. 

An index file is like a book index; it's or­
ganized for quick lookup of the key (word). 
Each entry points to a data record (page num­
ber). 

The toolbox organizes the index in a bit 
more complex way to allow for more efficient 
searches. Also, it keeps as much of the index 
tree in memory as possible. 

For a small to medium database (under 1000 
records), a disk access is rarely needed for 
index retrieval. For a larger database, it's un­
common to do more than two disk accesses. 
Generally it's zero or one for the index, then 
one for the data. 

The records in the data file will be sequen­
tial as entered (except for reused deleted 
records). The index file, however, will always 
be structured to allow both rapid searches and 
easy retrieval of data in sorted order. 

You can have more than one index file per 
data file - for instance, you could index your 
mail list by both name and zip code. (And, you 
can have duplicate keys inside a single index.) 
If two or more data records have identical keys, 
the records are retrieved in the sequence they 
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were entered. It's easier to manage a 
database if you don't allow duplicate 
keys. 

The sort module allows you to 
generate sorted reports on a database 
without using an index. The sort field 
does not have to be related to the key. 

The toolbox has two UNITs. TAC­
CESS has all the low level routines; 
using them directly gives you flexibility 
and control. TAHIGH has higher level 
routines which are easier to use. 

Developing Your Database 
Developing your database applica­

tion requires seven or eight steps: 
(1) Read the manual. Although they 

weren't always easy to locate, I was able 
to find answers to all my questions. 

(2) Design the data record - very 
critical, be sure to allow enough room 
for all the data you'll need. Definitely 
plan on using one of the fields as the 
"key" for the index file. This way you 
can reconstruct a corrupted index. 

(3) Finalize the key field(s) for the 
index( es). 

(4) Run the TABUILD utility that 
comes with the toolbox. It has a built-in 
editor for entry of your record and key 
definitions. The worksheet option al­
lows you to see what effects modifying 
some of the basic parameters will have 
on the final files. Try to minimize the 
number of disk accesses within the 
limits of estimated database size and 
key size. 

When you're satisfied, let TABUILD 
compile TACCESS and TAHIGH. They 
will be customized for your data struc­
tures. By the way, if you're using multi­
ple indexes, be sure to use the longest 
when you run TABUILD. 

(5) Design, write and debug the data 
entry routines. The steps needed in the 
routines are data entry, data file update 
(AddRec), and index update (AddKey). 
If you're using TAHIGH, these last two 
are performed by the procedure 

The Database 
Toolbox includes 
both a sort and a 
B+ tree index file 
manager. 

TAinsert. In either case, the new data 
record will be added either to the end of 
the file or at the first deleted record. 

(6) Design, write and debug the data 
access/ editing routines. This is the heart 
of your application. The database isn't 
of much use if you can't get at or 
modify the data. The key routines in 
TACCESS you'll use are FindKey, 
SearchKey, DeleteKey, GetRec, PutRec 
and DeleteRec. A typical sequence for 
this section will be to: 

• Prompt for the record to find and 
accept input - if the key is 
derived from the data, you can 
reuse a part of the data input 
routine. 

• Call FindKey - if successful this 
will return the record number of 
the correct data record. If there's 
no match, either inform user or 
call SearchKey - this will return 
the record number for data with 
the nearest key<= the input key. 

• Get the data with a call to GetRec. 
• Display the data and query if a 

change or delete is desired. 
• Prompt for and accept changes. 

The data input routine used in (5) 
can be written so it can also be 
used here. 

• Update the data file with PutRec. 
• If the key has been altered, first 

delete the old key with DeleteKey, 

then add the new key with Add­
Key. 

(7) Design, write and debug the 
report generation routines. These may 
be optional depending on the applica­
tion. For a mailing list manager, the 
label printing would go here. 

(8) Relax, you're done. 
WOW! Seems like a lot of work, 

doesn't it? Fortunately, it's not as over­
whelming as it seems. Borland has even 
included three sample programs. 

The most sophisticated of these, 
BTREE, is impressive, both for database 
manipulation and user interface. Bor­
land includes a set of utility UNITs 
which have a mid-level window 
manager, a line editor for text, and a 
menu/help (horizontal style) utility. 

If one of the example programs isn't 
close to your own application, you can 
still study the source and get a boost in 
the right direction. 

Advantages And Disadvantages 
The obvious advantage to writing 

your own application is that you have 
total control over the result. With total 
control goes the disadvantage of total 
responsibility; the integrity of your 
database depends on the accuracy of 
your code. The time needed to develop 
your application will likely be greater 
than with one of the dedicated database 
managers. 

Overall, Borland' s Database Toolbox 
provides all you need to develop simple 
or complex custom database managers. 

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

Intelligence Revisited; 
Or Deep Into The Heart Of Raphael's Puzzle 

This is a crazy group. The first day of the West 
Coast Computer Faire had just gotten underway 
when a beaming person approached. I reached out 
my hand. 

"I solved it," he said. 
"It?" I asked. 
"Yeah, you just write 'one' in each blank. Of 

course that's cheating but it solves Gary's puzzle," 
he said. 

I was more than a little puzzled myself. The 
latest issue hadn't even arrived at Micro C and here 
wa.., someone with a solution. (Shades of negative 
runtimes?) Ah well, he did eventually shake my 
hand. 

A
s a test of your intelligence, I asked you 
(in Micro C #41 May-June 1988) to send 
solutions to the following grand and 
glorious puzzle - · 

In this sentence, the number of occurrences 
of 0 is _J of 1 is _J of 2 is _J of 3 is _J of 4 is _J of 
5 is _J of 6 is _J of 7 is _J of 8 is _J of 9 is_. 

Just fill in the blanks, I said, leaving the 
precise rules of the puzzle unstated, because I 
wanted the determination of the rules to be 
part of the puzzle. 

Over 30 of you have responded so far; most 
intelligently. 

What Was Intelligence? 
Your approaches to the problem, your algo­

rithms, and your solutions ran a very interest­
ing gamut - from philosophic and textual to 
numeric. 

Those choosing a philosophic route to intel­
ligence indeed took the determining of rules to 
be part of the puzzle. You asked first -

(1) Does the solution have to be true? 
(2) And what "type" of answers can fill in 

the blanks? 
Fortunately (I think), you decided almost 

unanimously that you wanted true solutions. 
A minority (five or so) chose to accept 

"strings" for blank fillers, so a true answer 
could be-
0 is ''one'', 1 is ''one'', 2 is ''one'', 3 

is ''one'', etc .. 

But-

0 is ''two'', 1 is ''two'', etc .. 

wasn't acceptable. 
All but one of you chose to pursue a 

numeric solution. But your approaches differed 
considerably. I received a dozen or so 
"intuitive" solutions which began -

0 is ''l'', 1 is ''l' ', 2 is ''l'', 3 is 

''l' ', etc .. 

In other words, you put 1 in every blank 
and then looked at the results. You were 
wrong, but you noticed it right away. Par­
ticularly, you had more ls; so you upped the ls 
(usually to either 9 or 11). 

If 9, you likely updated the 9s next (to 2), 
which required you to update the 2s (usually to 
2, but that meant you had to update im­
mediately to 3). Which meant updating the 3s 
(to 2). Then you recounted the ls (got 7). 
Changed the 7s (to 2); and changed the 9s back 
to l; and you had it. 

Or as changes in state -

Os ls 2s 3s 4s Ss 6s 7s Ss 9s 

1 1 1 1 1 1 1 1 1 1 

1 9 1 1 1 1 1 1 1 1 

1 9 1 1 1 1 1 1 1 2 

1 9 2 1 1 1 1 1 1 2 

1 9 3 1 1 1 1 1 1 2 

1 9 3 2 1 1 1 1 1 2 

1 7 3 2 1 1 1 2 1 1 (True!) 

In other words, the puzzle (or function) 
reaches equilibrium in seven steps or changes 
of state. 

Then most of you puzzled over the pos­
sibility of more than one rsolution. One of you 
used brute force (a program) to check all solu­
tions of possible values for 32-bit integers. Time 
consuming and exhaustive, but definitely not 
intelligent. 

Many of you then tackled the intriguing (but 
somewhat difficult) option of developing an al­
gorithm to solve the problem in a few itera-
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Figure 1 - Requires Turbo Prolog 2.0 Or Later 

PR.EDICA'l'l:S 

compare (INTEGER) 

count (CHAR) 

test 

make_one_str(:IHTEGER,STRXNG) 

next(IN'l'EGER) 

not.._sol 

parse(STRJ:NG) 

process 
solution 

set_random(IN"l'l:GER,IH'l'l:GER) 

write_try 

DATABASE - defs 

maximum ( IH'l'l:GER) 

iteration(IN'l'EGER,IN'l'EGER) 

DATABASE - notes 

how_it_is(IN'l'EGER,IN'l'EGER) 

try(XH'l'l:GER,STRXNG) 

temp_str(STRING) 

CLAUSES 

process:-

maximum(Max), 

set_random(O,Max), 

write("\n"), 

test, 

iteration(_,Maxits), 

% Run with random sds 

% Max value for random gener. 

% Test random seeds 

% Reset system 

retractall(iteration(_,_)), 

assert(iteration(O,Maxits)). 

set_random(Num,Max):-

Num < 10, 

random(Max, H), 

str_int(S,H), 

assert{try(Num,S)), 

assert(how_it_is(Num,l)}, 

Next = Hum + 1, 

!,set_random(Next,Max). 

set_random(Num,Max) . 

test:-

test:-

iteration(C,Max), 

not(C = Max), 

maJte_one_str(O,""), 

temp_str(S), 

parse(S}, 

write_ try, 

compare (0) , 

next(O), 

N = C + 1, 

retractall(iteration(_,_)), 

assert(iteration(N,Max)), 

!,test. 

% Computer sets seeds 1 by l 

% How many iterations? 

% Are we done? 

% Convert many strings to l 

% Get the new (l) string 

% Look at each char & count 

% Show where we are 

% Is the new string true? 

% Yes; Next state 

% tJpdate counter 

% String false; Next state 

tions. The algorithms and their im­
plementations differed wildly. 

I received code in BASIC, Pascal, 
Trilogy, and C. Execution times varied 
from a few seconds (I presume) to six 
minutes to find a solution. 

I programmed a solution in Prolog 
which has found (I believe) the only 
three solutions to the puzzle (if you find 
others, let me know). 

First, I'll give you the solutions; then 
I'll discuss them a bit; and finally I'll 
show you the algorithm. The code in 
Figure 1 finds the solution after generat­
ing random seed values for each of the 
blanks. 

I've put a much more complete 
(compiled) program, "Raph," on the 
Micro C bulletin board. (It's menu­
driven and lets you interactively set 
seeds, iterations, and maximum values 
for the random generator. You can 
either trust the machine, or try out your 
own intelligent guesses.) 

I don't intend to claim the best or 
"most intelligent" implementation. But 
in my defense - this code finds each 
solution (from any seed set there is only 
1) in less than an eyeblink of a generic 
AT. 

The Solutions 
I know of two 1-cycle solutions -

Os ls 2s 3s 4s Ss 6s 7s Ss 9s 

1 7 3 2 1 1 1 2 1 1 

(A) 

1 11 2 1 1 1 1 1 1 1 

(B) 

and one 2-cycle solution -

Os ls 2s 3s 4s Ss 6s 7s Ss 9s 

1 7 4 1 1 1 1 1 2 1 

(A') 

1 8 2 1 2 1 1 2 1 1 

By 1-cycle I mean - one unchanging 
state (or solution). 

By 2-cycle I mean - a modulation 
between 2 almost true states (or solu­
tions). In other words, if you continue 
to iterate the function indefinitely, you'll 
forever get two slightly untrue (or ap­
proximate) solutions, one just after the 
other. The solution (A') is always almost 
A (or true), but never quite. 

You can actually predict when you'll 
get solution B (or A or A'). But I'm get­
ting ahead of myself. Let me show you 
the algorithm before we discuss the 
results. 
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The Algorithm 
All but one of you agreed that a 

solution had to be true, or in other 
words the values in the sentence had to 
be in a true state. I went with the 
majority. 

I assumed two states. 
A correct one and one to test for cor­

rectness. A correct state is merely one 
that's true (i.e., contains no logical con­
tradictions). That's the one we want. 
And the one to test is the one we start 
with. It might be true; but most likely 
it's not. 

So, we have two problems -
(1) Where to start; 
(2) How to proceed; 
Although I feel (as many of you do) 

that many ls is somehow (intuitively) 
correct, I didn't feel it offered a general 
starting point for a computer (oops, I 
forgot to mention; one of my rules was 
to tap the edge of the iceberg of 
machine intelligence). 

It would be nice to have a beginning 
that could be applied to other problems 
as well. 

I can't begin to explain why nine or 
eleven ls is appealing (in a general 
sense, I mean), and finally can't think of 
any place to start that's better than any 
other. 

So I reconsidered the reasoning of 
one of my favorite writers, Stanislaw 
Lem. In his novel Fiasco, a "last" 
generation computer always begins to 
look for solutions depending on what it 
knows. If it knows nothing, it begins 
anywhere; for everyone knows, a ran­
dom beginning is the best beginning 
when you don't know enough to deter­
mine a better one. 

So, the program in Figure 1 begins 
with a random seed set. 

How To Proceed 
From that beginning, the how-to­

proceed algorithm is very, very simple. 
(1) Test the current state. 
(2) Is it true? If so, we have a solu­

tion. 
(3) If not, determine what the current 

state is (i.e., count the current number 
of Os, ls, 2s, etc.). 

(4) Loop (i.e., test the current state). 
That's all there is to it. 
I used Prolog (specifically Turbo 

Prolog) because -
(1) it's naturally recursive (my algo­

rithm is recursive); 
(2) it's great for pattern matching 

(comparing states is merely comparing 
patterns); 

(3) it's very fast. 
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test. 

iteration(C,Max), 

not(C =Max), 

next(O), 

N = C + 1, 

retractall(iteration(_,_)), 

assert(iteration(N,Max)), 

! ,test. 

make one_str(N,S2):-

N < 10, 

try(N,Sl), 

concat(Sl,S2,S3), 

retractall(temp_str(_)), 

assert(temp_str(S3)), 

Next = N + 1, 

!,make_one_str(Next,S3). 

make_one_str(N,S2). 

parse(S):­

s = 
parse(S):­

frontchar(S,F,R), 

count (F), 

! , parse (R) . 

next(Num):-

Num < 10, 

% Make one strinq 

% Set for 10 strinqs 

% Look char 

% Done? 

% Not done. Look at char 

% Count it 

% Get another 

% Tranform states 

% Set for 10 

% Last try -> New how_it_is how_it_is(Num,Val), 

str_int(S,Val), 

retractall(try(Num,_)), 

retractall(how_it_is(Num,_)), 

assert(how_it_is(Num,1)), 

assert(try(Num,S)), 

Next = Num + 1, 

! , next (Next). 

next(Num). 

compare(N):-

N < 10, 

how_it_is(N,N2), 

str_int(N3,N2), 

try(N,N3), 

Next = N + 1, 

! , compare (Next) . 

compare(N):-

N = 10, 

solution. 

compare(N) :­

not_sol. 

write_try:­

try(N, S), 

write(N, ": ",s, It,"), 

fail. 

write_ try. 

solution:­

write("Eureka!\n"). 

not_ sol:-

% Does try = how_it_is? 

% in other wds, is try true? 

% Try is true, if all 10 

% trys are true 

% Where are we? 

' 



write("Nope.\n"),fail. 

count(Ch):­

str_char (S, Ch), 

str_int (S,Num}, 

how_it_is(Num,N), 

% Update char counts 

One_m.ore = N + 1, 

retractall(hov_it_is(Num,_)), 

assert(hov_it_is(Num,One_m.ore)). 

Goal 

assert(maximwa(17)), % Set random qenerator 

assert(iteration(0,10)}, % Set# iterations 

process. % Do it! 

Solutions 
Using this algorithm I always get a 

solution in 7 or fewer iterations. (For 
comparison, a brute force algorithm, 
trying all the possibilities of all integers 
would require something on the order 
of 9!, or 362,880 iterations.) Usually one 
of the solutions pops up between 3 and 
5 iterations, so checking them all would 
hardly be intelligent. 

When I first wrote about the puzzle 

(#41), I had no idea which results were 
possible. 

Now I think I can predict at least this 
much-

If the test solution (or state) becomes 
uniform (i.e., 0 is Ni; 1 is N1; 2 is N3) at 
any time during the iterative process, 
we'll get B-

1,11,2,1,1,1,1,1,1 

Else, we'll get either A or A'. 

YOU WANT THE SOURCE?! 
WELL NOV YOU CAN HAVE IT! The llASTKR.FUL 
DISASSKllBLER. (llD86) will create MASK coapatible 
source code from program files (EXE or COM). 
And the files are labeled and comaented so 
they become USEABLE. KD86 is an interactive 
disassembler with an easy to use, word 
processor like interface (this is crucial for 
the R.EAL programs you want to disassemble). 
Vith its built-in help screens you 

won't have to constantly refer to t 
the aanual either (although . 

there are valuable discus-~ ( 
sions on the ins and outs 
of disassembling which - ' 
you won't want to miss). 'll Fl 
HD86 is a professionally 
supported product and yet costs 

-n. C.... -t•ret• 

no more than "shareware". And of course, it's 
not copy protected. 

llD86 IS 0111.Y $47 .50 ($1.50 sQ) plus tax. 

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

Reader Service Number *" 

I can't tell, yet, when we'll get one or 
the other, or why, but let's keep work­
ing on it. 

Meanwhile, thanks to the following 
folks who submitted correct (or at least 
interesting) solutions -

WR Ayers 
Don Boose 
R. Broberg 
Alison Brody 
Gary Carter 
Leon Davidson 
Greg English-Loeb 
Guy Gallant 
Donald Halford 
Dan Kelly 
Greg Lowenberg 
Larry Maybin 

Millard Murphy 
Amos Newcombe II 
George Richards 
Michael Salmon 
Foster Schucker 
Alan Stretton 
Jason VandenBerghe 
Wayne Vucenic 
Tom Wilheit 
Frederick Winyard 
Michael Yam 

Oh, and by the way, air out your think­
ing caps. Next issue I'll spring (or will it 
be fall?) another puzzle on you. 

Half-step Toodle Loo. 

• • • 

Reader Service Number 87 
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Gem us Begins With A Great Idea ... 
Aztec C86 4.1 
New PC/MS-DOS 
CP/M·86 • ROM 

Superior performance, a powerful 
nf!N array of features and utilities, 
and pricing that is unmatched make 
the new Aztec C86 the first choice 
of serious software developers. 

Aztec C86·p ................... $199 
• optimized C with near, far, huge, 
small, and large memory - lnhne 
assembler - lnline 8087/80287 -
ANSI support - Fast Float (32 bit) -
optimization options • Manx Aztec 

8086/80x86 macro assembler 
•Aztec overlay linker (large/small 
model) • source level debugger • 
object librarian • 3.x file sharing & 
locking • comprehensive libraries of 
UNIX, DOS, Screen, Graphics, and 
special run time routines. 

Aztec C86·d ................... $299 
• includes all of Aztec C86-p • Unix 
utilities make, diff,grep • vi editor • 
6+ memory models • Profiler. 

Aztec C86·c ................... $499 
• includes all of Aztec C86-d • 
Source for library routines • ROM 
Support • CP/M-86 support • One 
year of updates. 

Third Party Software 
A large array of support software 

is available for AztP£ C86. Essential 
Graphics • C Essentials • C Utility 
Library • Greenleaf Com. • Greenleaf 
General • Halo • Panel • PC-lint • 
PforCe • Pre-C • Windows for C • 
Windows for Data • C terp • 
db Vista • Phact • Plink86Plus • C­
tree. 

C' Prime 
PC/MS-DOS. Macintosh 
Apple II • TRS-80 • CP/M 

These C development systems are 
unbeatable for the price. They are 
earlier versions of Aztec C that 
originally sold for as much as $500. 
Each system includes C compiler, 
assembler, linker, librarian, UNIX 
routines, and more.. Special 
discounts are available for use as 
course material. 
C' Prime ............................. $75 

Aztec ROM Systems 
6502/6SC02 • 8080/ZSO 

8086/80x86 • 680x0 

An IBM or Macintosh is not only a less 
expensive way to develop ROM code, it's 
better. Targets include the 
6502/65C02, 8080/Z80, 8086/80x86, 
and 680x0. 

Aztec C has an excellent reputation for 
producing compact high performance 
code. Our systems for under $1,000 
outperform systems priced at over 
$10,000. 

Initial Host Plus Target .. $ 750 
Additional Targets ........... $ 500 
ROM Support Package .... $ 500 

Vax, Sun, PDP· 11 ROM 
HOSTS 

Call for information on Vax., PDP-11, 
Sun and other host environments. 

Cross Development 
Most Aztec C systems are available as 

cross development systems. Hosts 
include: PC/MS-DOS, Macintosh, CP/M, 
Vax, PDP-11, Sun, and others. Call for 
information and pricing. 

CP/M • 8080/Z80 ROM 
C compiler, 8080/Z80 assembler, 

linker, librarian, UNIX libraries, and 
specialized utilities. 

Aztec C ll·C CP/M & ROM .... $349 
Aztec C ll·d CP/M ................. $199 

How To Become A User 
To become an AztP£ C user call 800-

221-0440. From NJ or international 
locations call 201-542-2121. Telex: 
4995812 or FAX: 201-542-8386. 
C.O.D., VISA, Master Card, American 
Express, wire (domestic and 
international}, and terms are available. 
One and two day delivery available for all 
domestic and most international 
destinations. 

Aztec Systems bought directly from 
Manx have a 30 day satisfaction 
guarantee. Most systems are UP9radable 
by paying the difference in pnce plus 
$10. Site licenses, OEM, educational, 
and multiple co discounts are available. 

-.. ""?!#"' = ':_ "'!; :i.. 't,.I To ordef or tor infc:>rl'halkln eatf today. 

-w r = llb!"., 1-aoo-22"1 ~0440 
Manx Software Systems In NJ or intematiof\Al<Olltf.!01) 542-2121 

One Industrial Way TELEX 4995812 

Eatontown, NJ 07724 Reader Service Number 17 
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Around the Bend (continued from page 4) 

RAM Prices 
I ruined my brother's whole day by asking him about RAM. 

Hey, RAM prices aren't funny anymore. We're talking $12 a 
piece for 256K dynamics, no matter what the speed. You know 
that stack of dusty XT boards you'd left in the closet? The ones 
with 512K? The ones with $200 worth of RAM? Each! The ones 
you're taking down to your local computer builder to cash in? 

Man the RAM parts! $400 a rneg is outlandish. Don thinks it 
could double before it gets better. 

Plus, he says lots of board builders are getting really mar­
ginal parts (when they can find them). He thinks that someone 
is buying huge lots, keeping the best parts, and then selling the 
rejects back to suppliers. So, small companies (and smaller in­
dividuals) need to be particularly careful to test the parts they 
get. 

Meanwhile, I understand that 1 rneg RAM chips are down 
to $22 each. Let's see, 9 X $22 is $198! 

If you have an XT or AT motherboard, what would it take 
to make it accept 1 rneg chips? You'll need 18-pin sockets (un­
less you let the two additional pins hang out) and you'll need 
to multiplex two system address lines down to one RAM ad­
dress line (but the XTs have the extra MUX available on the 
board). Unless the 1 rneg parts need special refreshing, that's 
probably it. 

Someone want to do it? Do I smell an article? Do I smell 2 
or 3 rneg on an XT mother board? Do I smell? 

The Drowsy Clone & The Magic Ring 
I just got a letter from a reader. (Don't laugh, it happens.) In 

it he says he has a power distribution box that listens to a 
standard Hayes-style external modern. When the modern gets a 
ring, the modem's ring detect signal turns on the power. 

The theory is that the computer comes on, realizes that it 
was awakened by a (magic) ring, instantly turns into an RBBS, 
and says hello. 

Thus, you can make your office computer available 24 hours 
a day, without leaving it on 24 hours a day. (During the day 
you use the computer normally without removing this pack­
age.) 

The device is called Mr. Mox and it's $99.95, including the 
adapter which grabs the (brass?) ring from the modern. 

I haven't seen it yet, so the caveat is empty (that's Greek for 
you know what I know). 

Maybe they'll send one and I'll hook it up at the house. That 
way I can call home and talk to the computer instead of Jen­
nifer, or Erin, or Sandy ... Should be popular. 

Mr. Mox 
Kenmore Computer Technologies 
30 Suncrest Dr. 
Rochester, NY 14609 
(716) 654-7356 

Friendly Finder 
This is a small, easy to use search program for dBASE files. I 

fired it up and in 5 minutes was scanning through databases, 
large and small. 

The key is that it will search for any data in one or more 
fields. Let's say you're looking for someone who lives in Min­
nesota, Montana, or Michigan who has placed an $18 order 



and has a lastname that sounds like Jones. 
Easy. 
Friendly Finder will give you hard matches and soft 

matches. You select the order field, enter $18, and make it a 
hard match. In the State field you enter, say, Montana but 
leave it soft. In the lastname field you enter Jones, again soft. 

Friendly will then display all the records, one line per 
record, that have $18 orders, states resembling Montana, and 
lastnames resembling Jones. (You'll get Bones, Phones, Mines, 
Clones, Joe's, Moes, and so on.) How it decides what matches 
and what doesn't isn't immediately obvious.) If you had 
entered just "J" under lastname, you'd have gotten only 
names that started with J. 

The matches appear to be in a reasonable order. The closer 
the match, the higher they are on the list. The program high­
lights perfect matches. 

Friendly begins the search the instant you start typing. 
That's a bit disconcerting. You're typing and it's looking. On 
smaller databases (100 to 1,000 records) it'll be displaying 
records before you finish entering the search string(s). As you 
add or delete characters from, say, Jonathan, you'll see the list 
of matches change. 

Go to a second field, and as you enter characters, you'll see 
the list shrink. Go back and delete the first field and the list 
will expand because you're keying only on the second field. 

The program uses no indexes, everything' s done in 
memory; it just reads the records, keeps track of what's where, 
and then displays matches. Speed is super for smaller files, it's 
not bad (30 seconds) for searching 15,000 records (2 megs) on 
an XT clone. 

It's trivial to use, and just about the only way you're going 
to find really obscure matches. Super program to purchase for 
clients. Not copy protected. 

Package includes a file futzer so you can use Friendly with 
non-dBASE files. 

Friendly Finder $99 
Proximity Technology, Inc. 
3511 NE 22nd Ave. 
Fort Lauderdale, FL 33308 
(305) 566-3511 

Missing Connections 
More bad news about CP /M. A newcomer, CP /M Connec­

tion, produced its first catalog, mailed about 15,000 copies, 
and then folded. 

Robert Ward, founder of CP /M Connection, is also publish­
ing the C Users Journal. The Journal has been growing (with all 
the resultant headaches), so he's focusing on it. 

I asked him about the CP /M market. 
"There are enough end users to support a couple of dis­

tributors. But the market's very fragmented. 5-100 Micro­
systems used to serve a major chunk of the CP /M program­
mers. But none of the magazines now reach more than a tiny 
fraction of the audience. 

"The people still using CP /M are using it because they 
have something that works, they're not buying a lot of stuff 
and they're not writing new software." 

I mentioned that I've been unable to contact Echelon (Z 
System) via their South Lake Tahoe number (it's been discon­
nected). 

A Reliable PC/XT Compatible 
For The 

Corner Stone of Your Products 

Announcing The SLY40-XT 

The SLY40-XT is a small (4-114" by 
9-114"), four layer card featuring 
all of the PC/XT mother board 
functions. The board simply plugs 
into a passive back plane or 
SLICER'S 10 slot bus board. 

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

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

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

Portable Applications 
• American Made and Fully Supported 

by Slicer 

* TECHNICAL CONSULTING 
* CUSTOM ENGINEERING 
Having a wealth of knowledge in hardware 
and software development, SLICER has been a 
leading manufacturer of industrial micro com­
puters and numerical controls since 1977. If 
you require either TECHNICAL CONSULTING 
OR CUSTOM ENGINEERING, give us a call; it 
would be a pleasure serving you. 

MasterCard, Visa, Check, Money Order, or C.O.D. 
Allow four weeks for delivery. 
Prices subject to chan9e without notice. 

NOTE NEW ADDRESS & PHONE NO. 

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

PC and XT Are Trademarks of International Business Machines 
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THE NEW 65/9028 VT 
ANSI VIDEO TERMINAL BOARD! 

* FROM LINGER ENTERPRISES * 
A second generation, low cost, high performance, mini 
sized, single board for making your own RS232 Video 
Terminal. This highly versatile board can be used as a 
stand alone video terminal, or without a keyboard, as a 
video console. VT100, VT52 Compatible. 
FEATURES: MICRO SIZE! 
* Uses the new CRT9128 Video Con-

troller driven by a 6502A CPU 
* On-Screen Non-Volatlle Configuration * 10 Terminal Modes: ANSI, H19, 

ADM-5, WYSE 50, TVl-920, KT-7, 
HAZ-1500, ADDS 60, QUME-101, and 
Datapoint 8200 * Supports IBM PC/XT, and Parallel 
ASCII Keyboards * Supports standard 15.75 kHz (Horlz.) 

* Composite or Spllt Video (50/60 Hz) 
* 25 X 80 Format with Non-Scrolllng 

User Row 
* Jump or Smooth Scroll * RS-232 at 16 Baud Rates from 50 to 

19,200 * On Board Printer Port $7995 
FULL KIT * Wide and Thin Line Graphics * Normal and Reverse Screen Attributes w/100 Page Manual 

* Cumulative Character Attributes: De-lnten, ADD $40 FOR A& T 
Reverse, Underline and Blank OPTIONAL EPROM FOR * 10 Programmable Function Keys and PC/XT STYLE SERIAL 
Answerback message KEYBOARD: $15 * 5 X 8 Character Matrix or 7 X 9 for 
IBM Monitors * Mini Size: 6.5 X 5 Inches * Low Power: 5VDC@ .7A, ± 12VDC 
@20mA. 

SOURCE DISKETTE: 
PC/XT FORMAT 

5"4 IN. $15 

Digital Research Computers 
P.O. BOX 381450 • DUNCANVILLE, TX 75138 • (214) 225-2309 

Call or write for a free catalog on Z-80 or 6809 Single Board 
Computers, SS-50 Boards, and other S-100 products. 

TERMS: Add $3.00 postage. We pay balance. Orders under $15 add 75$ handllng. No 
C.O.D. We accept vi .. and M•terCard. Texas Rea. add 8-1/4% Tu. Foreign orders 
(except Canada) add 20% P & H. Orders over $50 add 85$ tor Insurance. 

Reader Service Number 32 

XTSCHEMATIC 
Plumb the mysteries of your computer 
with this single sheet schematic of the 

IBM XT's main board. A wealth of 
information for both True Blue and 

clone owners. 

Although clones use sli,E!htly altered 
board layouts and different chip 

location names, they're close enough 
to the original for. this schematic to be 

very useful. 

At $15, you won't fmd more bang for 
the buck. 

Coming Soon From Micro C 
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"That's really disturbing to hear. They offered the only un­
configured CP /M so their demise would close the doors on 
the innovator or the engineering student who wants to build 
his own system." 

Echelon 
It was after getting reports from readers that all was not 

well with Echelon that I dug out the most recent (March 14) 
copy of Z-News. 

At the very end of the newsletter, I found a rambling state­
ment titled "Of Angels and Eagles." The following are two ex­
cerpts: 

"Everybody knows that something is eternal, must be! It's 
not Earth or even Sun or Stars ... when they are gone, we are 
left with, well ... see you down the lines ... " 

And, 
"Toto, I've got a feeling we're not in Kansas anymore." 
And perhaps, not in South Lake Tahoe, either. 

Alpha Systems Non-CP/M 
I contacted Ampro Computers (the big company with the 

little computer); after all, if anyone knows what's going on in 
CP /M it's Ampro. They told me that Joe Wright, author of 
some of the Z-System utilities, was now supporting the Z-Sys­
tem. 

I called Joe: 
"We're CP /M compatible, but that's the end of that story. 

We're new, alive, 8-bits, a rich operating system, not dead like 
CP/M. However, we support CP/M users. 

"We' re still reaching our old audience on bulletin boards 
and customer lists. We'll sell them new products, but the ob­
ject is to broaden our audience. The Z-System was always 
been difficult to get running, people had to create their own 
environment. Most users couldn't do it and only a limited 
number even tried." 

So he wrote two new versions of the Z-System. 
"NZ-COM is sort of an autoloading Z-System. Z3PLUS is 

an autoloading system for CP /M-3 machines. Neither requires 
assembly of anything. The user gets to tailor his system simply 
by choosing which features he wants. He can save memory by 
eliminating features." 

Joe mentioned that you must have a CP /M BIOS. If you're 
building a new system then you need to write a BIOS. Unlike 
ZCPR, this system doesn't require space in the BIOS, instead, 
it takes one additional K out of RAM. 

All the utilities remain on disk. There are over 200 of them. 
He says, at a minimum, you have to have another 4 or 5 
utilities at 2 to 4K each. 

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

Thieving Formatters 
I just received a release from Xerox Corporation about their 

new 3 1 /2" floppies. 
"ROCHESTER, N.Y. June 14 - A microdiskette for IBM 

Personal System/2 personal computer that provides 2-
megabyte data-storage capacity is being offered with a lifetime 



warranty by Xerox Corporation." 
Great, I thought. When' s IBM coming out with a 2 meg 

floppy drive? 
" ... use with IBM PS/2 model 40,50,60,70, and 80." 
Sure. Not even IBM is claiming to get 2 megs in their high-

density floppies. Finally I got down to the small print: 
"Formatted capacity is 1.44 Mb." 
Ah ha! And they wonder why I don't run press releases. 
But hold on a minute, maybe they know something. After 

all, 3 1 /2s are thicker than standard floppies so manufacturers 
could cheat by stacking bits. 

And if there are really 2 megs, what are the formatters 
doing with the .56 meg? Are they saving it up and then 
modeming it back to the disk manufacturers? (Might explain 
my phone bill.) Are they writing secret messages in that space 
readable only by other computers? ("Hi Pussycat. Thanks for 
the letter on the Mac disk. Things are fine here, too. And by 
the way, here's the other half of the Encyclopaedia Britan­
nica.") And you wondered why disk 1/0 was so slow. 

It's a puzzle. I can understand why Xerox or IBM might put 
up with this kind of waste, they're large corporations. But the 
rest of us? There must be something we can do. 

Newsstands 
There are now 20,000 copies of Micro Con bookstore racks 

across the world. 
Hooray! 
Now, if all of you (U.S.) rack jockeys would tear out the 

subscription card and mail it in with $18, we'd be rich 
(moderately) and down right delighted. 

You'd get your magazine faster (two to four weeks faster). 
You'd get it for less, $3 per copy instead of $3.95. You'd pay 
no sales tax. (Oregon has no sales tax.) And, you'd really be 
part of the group. 

When you subscribe, you really contribute to our irrespon­
sibility: to funnier articles, to sillier cartoons, and to longer 
editorials. (Okay, if you subscribe, you choose: longer 
editorials, or shorter editorials, write it on the subscription 
form. I'll go with the majority: especially if the majority 
chooses longer.) 

Western Digital Hotline 
I was delightfully surprised when I discovered that 

Western Digital had an 800 technical support line. It's one of 
those automatic, "wander through the maze" sorts of things, 
but its automated message machine has information and you 
can (eventually) reach real people. 

Call (800) 777-4787 if you have questions about such 
niceties as WD' s AT or XT controllers. 

Finally 
I'm outa here. There are ancient planes awaiting. The Stin­

son and I are scheduled to join the state-wide jaunt of antique 
aircraft. It starts in three days and we'll be flying over the 
coast, across the valleys, and around the mountains (not over, 
you fool, not over). 

We'll wear goggles and scarves (even in the cabin craft) and 
sleep under wings (not under the engines, that's where the oil 
drips). We'll fly into backwoods grass strips as well as 
municipal airports, and aircraft clubs in the local areas will be 
holding barbeque dinners in our honor. 

The Oregon Antique Airplane Club holds one of these 
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every two years and this'll be my first. (Weather permitting, 
anyway. Everything you do with an antique airplane is 
"weather permitting.") 

Now, if I could put together one of Bill Davidson's (PC 
Tech) fancy flight computers with a Loran, boy, I could fly the 
old bird just like they fly those 737s. (Sans the pop top.) 

And that's all from greater Bend. 

David Thompson ~J 
Flight Line Editor w l ' 

P.S. 
Boy, when you go away for a few days, they really start 

saving up for your return. I was finished with the editorial, 
ready to do a perfunctory final blessing on this issue when 
Carol meandered up trying to look casual. 

"The editorial is too short." 
April fool. 
"No, it really is." 
Use the three pages you cut out of my last editorial. 
''We're already using them, they're catching the drips 

under the waxer." 
So now I've got add something though I've already covered 

absolutely everything even vaguely interesting. Everything, 
that is but the airplane tour. Now, that was interesting but I 
can't write about it yet. 

You see, some things have to sit for a while, simmer in the 
juices a bit before I can write about them. Sure, I used to write 
for a daily newspaper. And, sure I could knock out a piece an 
hour after the event but those were simple things: a ribbon 
cutting, a check passing, Richard Nixon's presidential cam­
paign. 

Writing about something I love, something with real sig­
nificance is entirely different. The words have to be carefully 
selected, chosen for their color and meter, for their easy flow 
or cutting edges. The English language is the richest in the 
world, borrowing the best from all the others. There's no way 
I'll use such a powerful tool on such an incredible subject and 
do it halfway. 

Plus, I'm just not in a creative mood. There's something 
about a blank half-page and a 3-hour deadline that kills the 
feeling. 

So, if I'm a little short with you (not with Carol, she's short 
enough already) you'll have to understand. I'll write a truly 
great wax catcher next time. 

Promise. 

Tell the world! 
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Wear the Micro C T-shirt. 
Choose a blue shirt with the classic Micro C Mutt 
or a silver-grey shirt with the Micro C logo. 

$8.95 each ppd. 

$10.95 each ppd. - Canadian & Foreign orders 

Available in S, M, L, or XL 

MICRO CORNUCOPIA 
P.O. Box 223 
Bend, Oregon 97709 

1-800-888-8087 
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EDITING SYSTEM 

Solidity, Speed, and Power. 
ED is an object-oriented open architecture system for editing programs and manuscripts and manipulating 

data files. Flexibility, extensibility, and programmability are realized by providing access to the objects which ED 
itself manipulates. All aspects of ED' s appearance and operation can be controlled by the programmer. ED, a restricted 
or enhanced form of ED, or any of ED's objects, can be embedded in the programmer's applications with no royal­
ties. Objects such as dynamic arrays, windows, data entry windows, macros, menus, browsers, popup directories, and 
regular expressions are manipulated through normal C function calls. Functions for creating manuscripts are part of 
ED's design. Stream blocks, word-wrap, tabs, intelligent paragraph formatting, block justification, and pagination 
behave correctly and execute instantly. Finally, ED can be used to create sophisticated sorts and filters. Macros, search 
and replace, column blocks, and block sorts allow records to be sorted and selectively removed, and fields to be 
added, rearranged, and removed. 

ED • NUMBER OF BUFFERS LIMITED 

ONLY BY AVAILABLE RAM • NUMBER OF 

WINDOWS LIMITED ONLY BY SCREEN SIZE 

• POPUP DIRECTORY FACILITY • 
COPY • RENAME • DELETE • BROWSE • FILE 

STATUS • EDIT • EXECUTE • SORT • 

SEARCH AND REPLACE • FOR­

WARD/BACKWARD • CASE SENSITIVEllN­

SES ITIVE • FULLY PARENTHESIZED 

REGULAR EXPRESSIONS • INCREMEN­

TAUGLOBAL REPLACE ACROSS ALL BUF­

FERS • BLOCK COMMANDS • 
COLUMN/LINE/STREAM BLOCKS • SAVE • 

CUT • DELETE • BLANK • SEARCH-FOR • 

FORMAT • JUSTIFY LEFT/RIGHT/CENTER • 

UPPER/LOWER CASE• REMOVE • OVERLAY 

• REACTIVATE • TAB • DRAG • SORTS 

THE AMERICAN 

• MACROS • MENU DRIVEN • VIEW • 

AUTO-EXECUTE •TIME-DELAY• NESTED• 

RECURSIVE • SIZE LIMITED BY AVAILABLE 

MEMORY • MORE FUNCTIONS • 
VIEW/MANIPULATE BUFFERS THROUGH 

MENU OR KEYSTROKE • INTELLIGENT 

DIAGRAM/BOX DRAW • ADJUSTABLE 

SCROLL VALUE • TRANSPOSE 

LINES/CHARACTERS/WORDS • MOVE-TO­

POSITION STACK •VISUAL TAB CREATION 

•COLUMNAR/ENTIRE-LINE TABS• TIME AND 

DATE STAMP • RESTORE TYPED-OVER 

CHARACTERS • CHANGE DIRECTORY • 

BRACKET/BRACE/PARENTHESIS MATCHING 

• ENTER GRAPHICS CHARACTERS • EX­

CUTE DOS COMMANDS • POPUP ASCII 

TABLE • USER DEFINED MENUSIPOPUP 

COSMOTRON 80 HOLMES ST• PO BOX 128 •BELLEVILLE, NJ 07109 
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FILES • KEYBOARD CONFIGURATION • 

PRINT BUFFER WITH PAGE NUMBERS, AD­

JUSTABLE SPACING AND MARGINS• INTER­

ACTIVE TUTORIAL• ALL DOCUMENTATION 

ON-LINE • WRITTEN IN C AND ASSEMBLER• 

EXTERNAL UTILITIES• INTELLIGENT 

CHANGE DIRECTORY COMMAND • POPUP 

DIRECTORY FACILITY • STRING TRANS­

LATOR • HARDWARE REQUIRE­

MENTS· DOS• PC/AT, PS/2, 386 • CGA, 

MDA, EGA, HERCULES, WYSE 700/AMDEK 

1280 • RUNS IN ALL VIDEO MODES, NO 

FLAGS, NO DRIVERS• 2561< •FOR LITERA­

TURE. A COMPLETE UST OF FUNCTIONS, 

AND A DEMO DISK, CALL 201-4~545. 

VERSION 1.0 

PRICE: $265.00 
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Wordstar Mods 
And, Fixing The Kaypro BIOS 

Happy New Year 
In response to Fred Horton's CP /M question 

(Micro C Issue #42, p. 83) about getting Perfect 
Filer to accept dates later than 1988: the answer 
has been in Profiles a couple of times. It first ap­
peared in October of 1985, suggested by David 
Porritt. 

With DDT in drive A and Perfect Filer in 
drive B, enter: 

DDT B:SETUP <return> 

At DDT's "-"prompt, type: 

S0715 <return> (that's a zero) 

DDT will display: 

58 (hex for 88, naturally) 

You'll type: 

63 <return> (good 'til 99) 

. <return> 

"C 

And at the system prompt, type: 

SAVE 16 B:SETUP 

Be warned that I haven't tried this yet. I have 
six more months, after all. 

Deloss Brown 
444 Central Park West, #SA 
New York, NY 10025 

WordStar Printer Solution 
Regarding Mr. Elrod's problems with a 

printer driver for his Canon PW-1156A dot 
matrix printer and WordStar 4.0 (Micro C Issue 
#42, p. 83): there's really no need to have a spe­
cial printer driver. All printer controls are avail­
able immediately from within any WordStar 
document if he just installs WordStar so that the 
"PE command is a ''wild card'' - the <ESC> 
character, 1B hex. 

Then, any characters which follow the "PE 
command will be interpreted as printer controls. 
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Up to five characters of printer controls may 
be entered. So, with this one command, he 
has available all of the printer controls that 
can be used by the printer. Unless, of course, 
they exceed a total of six bytes. Install the 
"PE via WSCHANGE. The input is: 01 1B 
(the 01 says there's one byte used). 

I don't know why this seems to be such a 
little known secret about WordStar, but it's 
the only way to go if you want to use a lot of 
special printer controls. There just isn't 
enough room in WordStar to assign dedicated 
controls to all the functions you might want 
to use for a given printer. 

As for the printer drivers that come with 
WordStar, these are real horror shows. If you 
haven't figured this out yet, certain drivers ig­
nore some of the controls you've laboriously 
installed with WSCHANGE. And it isn't ob­
vious which do and which don't. My sugges­
tion is to install the custom driver - one of 
the few that accepts all the controls. Then 
rename it to match your printer. 

I, too, have the Canon printer, and it's a 
very nice machine with more capabilities than 
most people realize. It has a socket where you 
can install a RAM (8K X 8 static, eg. Hitachi 
6264) to hold downloaded fonts. 

For instance, I download the complete IBM 
character graphics set from my MS-DOS com­
puter. If anyone is interested, the full code to 
define the character graphics is given on page 
385 of PC Magazine, Vol. 7, No. 4, Feb. 1988. 

Delete the condensed print mode and 1/8" 
line spacing from the listing and it can then 
be sent directly to the printer as characters 
176 through 223. Of course, this won't help 
most CP /M computers as they don't have 
provision for addressing more than the ASCII 
characters 0 -127. 

Norman L. Donaldson 
17360 Firma Ct. 
Granada Hills, CA 91344-1902 

Kaypro Mods Revisited 
I have an early Kaypro II and follow the 

Kaypro column with interest. There are 
several items which may be of use to your 



readers. The first relates to the use of 
ZBO instructions. 

The Kaypro II/IV BIOS doesn't 
preserve the alternate registers of the 
ZBO. After careful study of the code, I 
found only one subroutine that causes 
problems. Calls to the ROM use the DE' 

wire runs over the printed circuit 
board.) 

The Z80's MREQ is actually respon­
sible for these memory control signals. 
MREQ (gated in U56 with the refresh 
(RFSH) signal to avoid extra MUX and 
CAS during memory refresh) is avail-

Figure 1 - Kaypro 11-83 ROM Call That Preserves DE' 

l"8AC 9.2 NOP 
l'8AJ) DB lC IN A,[lCH} 

nu CB l'I' SET 7,A ;SELECT ROM 

1'81 DJ lC 00'1' {lCH) ,A 

n•i ED '73 DC l'B LD [Ol'BDCH] , SP ;STORE PREVIOUS STACK POINTER 

nJ!t'7 .31 00 l'C LD SP,Ol'COOH ;SET OP LOCAL BIOS STACK 

l'aBA .I! PUSH HL ;VECTOR TO BIOS FUNCTI:ON 

~· 21 C2 D LD HL,Ol'BC2H ;LOAD RETURN ADDRESS 

~··· 
.E3 BX {SP} ,HL ;PUT RETURN ADDRESS ON TOP OF STACK 

··t'BW 2,6 00 LD H,O 

nCl E9 :JP [HL] 

register for temporary storage. I've 
rewritten this routine to avoid use of 
DE'. The actual change involves only six 
bytes and can be done using SYSGEN, 
DDT, etc., or by altering the system 
tracks with DU or some other disk 
editor. See Figure 1 for the altered code. 

The other items relate to the 7 MHz 
speedup article in Issue #33. Looking at 
the schematic (from Micro C, of course), 
I concluded that the U66 mod 
(CAS/MUX timing) could be improved. 
As shown, the CAS and MUX signals 
are generated by delaying the RAS sig­
nal. Since RAS is generated for both 
memory R/W and refresh, there are un­
necessary CAS and MUX signals during 
refresh. (Also, it's best to avoid long 

able at U66, pin 9. By sending pin 9's 
output through two gates of a 74LS04, 
MUX can be generated. The delay 
through U56 takes the place of the third 
gate used in the original mod. CAS is 
generated the same as before - two 
gate delays after MUX. 

To implement this mod, I'm using a 
small daughter board that carries U66 
and the LS04 and plugs into the U66 
socket. No bent-out pins, pin to pin 
wiring, or soldering to the board is 
needed. I made the simple single-sided 
board myself. 

I didn't like the U86 mod for some of 
the same reasons - long wires carrying 
high frequencies and bent-pin soldering. 
Instead, I made another daughter board 

to plug into U86's socket. This board 
has the original U86 (74LS293), a six 
section DIP switch, and a 7497. 

The 7497 is a synchronous 6-bit bi­
nary rate multiplier. The DIP switches 
provide an adjustable binary input to 
the 7497. The 7497 takes this input (0-
63), divides it by 64, then multiplies it 
by the input clock frequency (20 MHz). 
The output of the 7497 is a short pulse 
which is turned into a square wave 
(note Z80 timing requirements) by the 
LS293. 

The clock output is half of the pulse 
frequency. The result of all this is that 
the clock rate is adjustable from 0 to 10 
MHz in increments of 0.15625 MHz. 
Thus, you can select the highest work­
able clock speed for your machine. 

I've traced these signals from the Z80 
to the RAM and changed all critical 
chips to 7 4Fs. The following replace­
ments were made: bus drivers (U49, 
U59, U62), logic chips (U39, U48, U60, 
U73), and multiplexers (U33, U34) to F 
parts, and Z80 parts to Z80B. 

My Kaypro II with the original ROM 
(a 450 nsec part, so both 5 and 7 MHz 
are out of the question) now runs at 
3.75 MHz. This is a significant improve­
ment over the standard 2.5 MHz. 

Alan Voth 
RRl Box 90 
Valley Center, KS 67147 

• • • 
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Dynamic Mapping 
Of The Kaypro Keypad 

Dr. Jack W. Crenshaw 
1220 E. Idlewild Ave. 
Tampa, FL 33604 

Okay, you're wondering how the keypad con­
figuration works? You'd like to customize it for 
WordStar or Perfect or anything else? Well, listen 
up to Dr. Jack. You'll be a keypad pro before you 
finish this one. 

A
s any user of the CP /M Kaypros 
knows, one of their nicer features is the 
numeric keypad. This keypad, and the 
cursor keys, can be mapped in software 

so that the keys generate different ASCII codes 
- very handy for some applications. 

For example, I love WordStar, but I'm not 
too enamored with all its control-key com­
mands. No problem. I map those commands to 
the numeric keypad, and use it instead. 

But WordStar has a special set of control 
codes that are supposed to be used for moving 
the cursor - the familiar diamond pattern of 
"S, "D, "E, "X. These codes are set up for 
people whose keyboards don't include cursor 
control keys. 

The normal Kaypro cursor keys, however, 
generate a different set ("K, "J, "H, and "L). So 
how do they work with WordStar? The answer 
is that every copy of WordStar shipped with a 
Kaypro has been patched to recognize two sets 
of codes: the standard WordStar diamond, and 
the Kaypro set. 

As it turns out, I found that mapping the 
cursor keys to the standard WordStar codes 
works better. Now I can generate many 
"quick" and "block" commands, like "K"X 
(exit) or "Q"S (beginning of line), as combina­
tions of a keypad key plus a cursor key. 

The Problem 
There's only one fly in the ointment. A quick 

survey of Kaypro users shows that few take full 
advantage of the configurable keycodes. It's not 
hard to figure out why. Kaypro provided CON­
FIG for setting up the keypad as well as baud 
rates and printer. But CONFIG is awkward to 
use. 

What's worse, CONFIG changes the maps 
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by writing permanent changes to data stored 
on the system tracks of the disk. Because of the 
way CP /M works, these changes only become 
active when the disk is cold booted, either by a 
power-up or by a hard reset. 

For baud rates, that's reasonable. But for 
keypad mapping, it's the wrong solution. Aside 
from the bother of having to cold boot in order 
to get the mappings to take effect, it's a pain to 
configure one keypad mapping for one 
program, and a different one for another. 

CONFIG won't do it unless: 
(1) You are willing to put each such applica­

tion program on a different disk, or 
(2) You are willing to rerun CONFIG each 

time you change applications. 
If you use a hard disk, option (1) is out. 

There are commercial products on the market, 
such as QuickKey, that solve the problem, but 
there's also a very simple, free solution. 

The Solution 
What we really need is a way to dynamically 

map the cursor and keypad keys, quickly and 
without altering the disk's system tracks. 
Wouldn't that be nice? Yes. Is it possible? Yes, 
and it's so incredibly easy you'll wonder why 
you haven't been doing it all along. 

The codes generated for each of the keypad 
and cursor keys are contained in a translation 
table near the beginning of the BIOS. This table 
is loaded from disk to RAM, along with con­
figuration flags and the rest of the BIOS, at cold 
boot. Once loaded, it remains there until up­
dated by the next cold boot: warm boots don't 
affect it. 

The solution, then, is simple. Why bother 
with writing to the system tracks of the disk at 
all? Why not just modify the RAM translation 
table? 

Now, you could get fancy with this. In fact, 
you could make a new version of CONFIG, just 
as awkward to use as the old one. But stop and 
think about it a bit: how many sets of different 
functions do you want? 

I only have two sets of mappings, and 
they're not likely to change. So I don't want to 



have to remind the Kaypro what these 
are every time. For me, at least, the 
simplest solution is also the nicest: write 
a fixed block of codes to the translation 
table. 

There's nothing fancy about the way 
the maps are stored. For most systems 
it's simply a list of 18 codes - four for 
the cursor keys and 14 for the numeric 
keypad. Then we poke the 18 bytes to a 
specified place in memory. Not exactly 
the most complex program ever written! 

I wrote MAP and UNMAP to do the 
job. You must edit these programs so 
they hold the correct keycodes, and 
then reassemble them. 

There's only one complication. We're 
doing delicate work here. We're not just 
running an application program, we're 
going to be poking into a very sensitive 
area: the very innards of CP /M. It's 
kind of like brain surgery - better get 
it right. 

And, the table can lie just about 
anywhere, what with different versions 
of CP /M and the great number of after­
market goodies, such as replacement 
ROMs, hard disks, and RAMdisks. 

That's why the source files for MAP 
and UNMAP must also be edited so 
that they poke to the right address. 
Once you have MAP and UNMAP set 
up for your system, you probably can't 
use it on another one without redoing 
the address. 

So you need to locate the character 
translation table in your system. I can't 
tell you exactly what address that will 
be, but I can give you some general 
guidelines that should help. I will also 
show you a method that's guaranteed to 
find the maps, regardless of how 
bizarre your system is. I speak from ex­
perience - I've used this technique on 
about five configurations so far, none of 
them "plain vanilla" Kaypros. 

Locating The BIOS 
First of all, you need to know which 

version of CP /M you have. This is im­
portant because different versions im­
plement the translation differently. As 
far as I know, all versions but 2.2u per­
mit only a single character for each key. 
Version 2.2u, though, allows you to 
generate many characters with a single 
keystroke, so the mapping must be 
done differently. The programs in this 
article cover both cases. 

Next, you need to know where your 
particular BIOS is located in RAM. The 
location of the BIOS depends upon the 
size of your CP /M. There are a number 
of ways to determine your CP /M size, 

all pretty easy. The first one you might 
try is to (are you ready for this?) ask 
your computer! 

Some systems, such as my old 4-83, 
display an opening banner that says, 
"63k CP /M v 2.2." If you're one of the 
lucky ones with that display, note the 
address of your BIOS from Figure 1, 
and go to "Locating The Translation 
Table." 

If you have one of the newer 
Kaypros, the chances are good that your 
version is 2.2ul, like mine. In that case, 
go to the section called "Version 2.2U." 
The rest of you will have to dig a little 
deeper. 

Figure 1 - BIOS Addresses 

CP/M Size 

60K 
61K 
62K 
63K 
64K 

DU> 01' :LISTING 

Bl:OS Address 

EAOO 
EEOO 
F200 
!'600 
FAOO 

The next easiest way to find your 
BIOS is to use one of the public domain 
programs such as TELL.COM. Check 
CompuServe or a bulletin board. These 
programs examine your version of 
CP /M and give you a summary of its 
key addresses. 

Running TELL on my system gives 
the printout shown in Figure 2. We're 
only interested in one line of this prin­
tout, the one that says, "BIOS jump 
table starts ... ." That's the address of 
your BIOS. 

If you don't have access to a 
TELL.COM, all is not lost. You can easi­
ly find the address using DDT. The 
CP /M BIOS begins with the jump table, 
which CP /M uses to execute BIOS func­
tions. A jump to the second of these 
entries, the warm boot entry, is main­
tained by CP /M in addresses 0000-0002. 
So just run DDT and look at the first 
three bytes by typing, "-p LO". 

The first line of output should be 
something like: 

0000 JMP EE03 

Since the warm boot entry is the 
second entry in the jump table, it begins 
three bytes beyond the beginning of the 
BIOS. Therefore, you should drop off 
the 3 to get, for this example, an ad­
dress of EEOO for the BIOS. 

Locating The Translation Table 
We now have the address of your 

BIOS. Just to double-check (remember, 
we're doing brain surgery here!), you 
can use DDT again to verify that the 
BIOS is really there. From DDT type, 
"-LEEOO" (substituting your address). 
You should see a series of JMPs: 

EEOO JMP xxxx 

EE03 JMP xxxx 

EE09 JMP xxxx 

EEOC JMP xxxx 

EEOF JMP xxxx 

EE12 JMP xxxx 

EE15 JMP xxxx 

EE18 JMP xxxx 

EElB JMP xxxx 

EElE JMP xxxx 

Those are the first 11 entries in the 
BIOS jump table. (There are 17 such 
entries in all.) Pay no attention to the ac­
tual addresses following the JMPs. We 
don't need them. If you find this jump 
table at the address you've gotten for 
the BIOS, then we can proceed. If not, 
your address is wrong, and you need to 
redo the previous steps. 

Okay, now that we know for sure 
where the BIOS is, we need to locate the 
translation table. It will be easier to find 
if you're working with a CP /M that has 
not been mapped by CONFIG. That is, 
the keypad and cursor keys perform 
their normal functions. For most sys­
tems other than 2.2u, the 18 bytes are all 
stored together, in the order: 

up down left right 0 1 2 

3 4 5 6 7 8 9 - , enter 

Figure 2 - Output of TELL 

CCP starts 0800 
BOOS ent~y address is E006 
Bl:OS jump table starts EEOO 
cold start routine Fl93 
warmstart routine EF35 
console status routine EE45 
console l:nput routine EE4C 
console out routine EE56 
list device out routine EESF 
punch out routine EE68 
reader in routine EE71 
home disk routine EE78 
select disk routine EE7C 
the set track routine EE80 
set the sector routine EE84 
set the dma routine EE88 
read disk routine EE8C 
write disk routine EE93 
list status routine EE9A 
sector translate routine EE9E 

mm or :LISTING 
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In almost all Kaypros, you'll find this 
table at address BIOS + 35H. From DDT 
type, "-DEEOO" (again, your address). 
On the fourth and fifth lines of the out­
put, you should see: 

EE30 C3 

EE40 37 

36 ......... 0123456 

33 789-, ... t .. 2 .. :3 

See those distinctive characters 
"0123456789-," on the right? Those are 
the codes for the keypad. The transla­
tion table begins at the cursor codes, 
four bytes to the left of that. If you find 
the translation table where you ex­
pected it, then you're home free. 

Configuring MAP.ASM 
Now you know exactly where the 

translation table is. If you've gotten this 
far, you've also found that the table is 
stored as 18 consecutive bytes. All you 
need to do now is to set up MAP (see 
Figure 3) and UNMAP (see Figure 4) to 
poke the info. 

To make life easy, I've computed the 
beginning of the BIOS from the size of 
your CP /M in K. If you were one of the 
lucky ones that got your BIOS address 
from Figure 1, and if you've verified 
this to be correct with DDT, all you 
have to do is to change the parameter 
SIZE in the listing. 

If your BIOS address isn't one of 
those in the table (some aren't; Kaypro 
has shipped some versions with a non­
standard "K and a half" offset), then 
you can't use the program as listed. No 
problem. You already know the address 
of your BIOS, so just change the line 
that begins BIOS EQU to reflect the cor­
rect address. 

Now edit the codes in the translation 
table. The codes in Figure 3 correspond 
to the codes I use for WordStar. You, of 
course, can use any keycodes you like. 

So that you'll be able to undo the ef­
fects of MAP, you should also copy 
UNMAP.ASM from Figure 4, and make 
the same changes to the address. This 
program returns the map to its normal 
state. 

Assemble the programs with your 
favorite assembler. They are deliberately 
written in plain vanilla 8080 assembler 
language, so ASM will do nicely. 

Using The Programs 
Using MAP and UNMAP is simple. 

When you want to map the keypad to 
the new values, just type MAP at the 
command line prompt. Now type a few 
characters on the keypad. Did you get 
funny control characters? Then MAP 
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Figure 3 - MAP .ASM 

;*********************************************** 
;* * 
;*DIS SMALL PROGRAM GENERATES A CHARACTER * 
; *~SLA'l':ION TABLE l'OR THE KAYPRO CURSOR * 
;*DYS AND THE HUllB!tIC UYPAI>. IT INS'l'ALI.S THE * 
;*TABLE INTO THE CP/M BIOS. THE TRANSLATION * 
; *WILL lUi!MAIN IN FORCE UNTIL THE NEX'l' COLD * 
;*(NO'!' WARM) BOOT, OR UNTIL THE COMPLEMENTARY * 
; *PROGRAM I ONMAP, IS RUN. * 
;* * 
;*********************************************** 

; *** CHANGE THIS TO MATCH THE CP/M SIZE *** 
SIZE BQtJ 63 ; CPM SIZE Ilf K 
CBASE EQtJ SIZE*l024-lCOOH;BEGINNING 01' CCP 
!'BASE EQtJ CHASE + 800B ;BEGINNING 01' BDOS 
; *** OR CHANGE THIS TO MATCH YOUR BIOS *** 
BIOS BQtJ CBASE + 1600H ;BEGINNING OF BIOS 
V'l'AB EQtJ BIOS+35H;BEGIHNING or PARAMETERS 

ORG lOOH 

MAPUY: LXI 
LXI 
MVI 

LOOP: MOV 

MAP: 

S'l'AX 
INX 
INX 
DO. 
.:JNZ 
RET 

DB 
DB 
DB 
DB 
DB 
DB 
DB 
DB 
DB 
DB 
DB 
DB 
DB 
DB 
DB 
DB 
t>B 
DB 
END 

DO OF J.ISTDIG 

H, MAP;ADDRESS ~SLATION TABLE 
D, V'l'AB ;ADDREsS CP/M BJ:OS TABLE 
B, 18 ; SET BYTE COUNT 
A, M ; COPY TABLE INTO BIOS 
D 
H 
D 
B 
LOOP 

; RETURN TO CCP 

'E'-'@' ; tJP ARROW ( "E ) 
'X'-'@' ; DOWN ARROW ( "X ) 
'S'-'@' ; LEFT ARROW ( "S.) 
'D'-'@' ;RIGHT ARROW( "D ) 
'Q'-'@' ;NUM KEY I 0' ( "Q } 
'Z'-'@' ;NUM UY '1' ( "Z ) 
'C'-'@' ;NUM UY '2' ( AC ) 
'B'-'@' ;NUM UY '3'( "8) 
'A'-'@' ;NUM UY '4' ( "A ) 
'L'-'@' ;NUM UY '5' ( "L} 
'I''-'@' ;NUM l<EY '6' ( AJ' ) 
'W'-'@' ;NUM UY '7' ( "W ) 
'R'-'@' ;NUM DY '8' ( "R ) 
'T'-'@' ;NUM UY '9' ( "'1' ) 
'Y'-'@' ;NUM UY '-' ( "Y ) 
'G'-'@' ;NUM UY I I, ( "G } 
'K'-'@' ;NUM UY 'ENTER'·( "IC ) 
'V'-'@' ;NUM UY '.' < Av> 

did its job. To put the keypad right 
again, type UNMAP. 

single keystroke to generate multi­
character strings. Clearly, the MAP 
program that I've shown you won't 
work for 2.2u. To find out what will, I 
did some poking around with DDT. 

Remember, these programs change 
the BIOS dynamically. There's no need 
to alter the system tracks of your disk 
and no need to do a cold boot to make 
the changes effective. The keypad will 
remain mapped until you UNMAP it or 
until the next cold boot. 

CP/M2.2U 
If you have CP /M 2.2u, you're dif­

ferent. CP /M 2.2u is Kaypro's Universal 
version, so called because it supported 
all their late model boards: the 1, 2, 2X, 
and 10. This version has several dif­
ferences from earlier versions. 

Among these differences: it permits a 

In 2.2u, the BIOS begins at EEOOH. In 
other words, it's a 61K system. To sup­
port the ability to generate multi-charac­
ter strings, the translation table is in­
direct. There is a table of lengths and of­
fsets, which begins at address F044H. 
The data appear in pairs, which for the 
standard setup look like this: 

Ol lC 

Ol lD 

Ol lE 

Ol lF, etc. 



Each of these pairs gives the length 
and location of one of the character 
strings to be substituted for the cor­
responding key. The first byte is the 
byte count (always 1 for the normal 
setup). The second byte is an offset to 
the code or code string. The BIOS adds 
this offset to some base address to get 
the address of the desired string. 

The base address of the table is 
F044H. So, for the first code the BIOS 
adds the offset 1 CH to the address 
F044H to get the address of the code(s), 
F060H. Kaypro' s documentation says 
that you can make each string any 
length you like, as long as the total 
length is less than 180 bytes. Actually, 
there is room for 223 bytes, beginning at 
F060H. 

CP /M 2.2u does not allow multi­
byte codes for the cursor keys. So they 
get their own map. The cursor map is at 
Fl 43H, a simple set of four bytes. 

My first couple of tries at writing 
MAPU were attempts at being very 
clever: reading a table of variable-length 
strings, counting the length of the 
strings, and stuffing both the table of 
pointers and the byte string areas with 
the correct values. But then I realized 
that this is not at all necessary. 

Regardless of the data being written 
to the BIOS, by the time it gets there it's 
simply a series of contiguous bytes. So 
all I needed to do was copy a fixed 
array of data bytes, just as before. Only 
this time, the number of bytes and their 
values will vary from version to version 
of MAPU (depending upon the charac­
ter strings you want to generate). But 
they are known values when the as­
sembler gets them, and any good as­
sembler can do hex arithmetic better 
than you or I. 

In MAPU.ASM (see Figure 5), each 
keycode now has a label, one for each 
keypad key. The labels give the as­
sembler enough information so that it 
can generate the correct table entries, 
addresses, and counts. All you have to 
do is alter the character data. 

I haven't included an UN­
MAPU.ASM, but it should be pretty ob­
vious how to do this one. 

To use MAPU, just copy it into your 
editor and change the table of charac­
ters to represent the strings you want 
each key to generate. Remember, you 
don't have to alter any of the count or 
pointer values. This is taken care of 
automatically by the assembler. The 
sample version I've given uses only 
single-byte keycodes, but you can have 

Figure 4 - UNMAP.ASM 

;*********************************************** 
;* * 
; *'!'HIS SMALL PROGRAM RESTORES 'l'HE CHARACTER * 
;*TRANSLATXON TABLE FOR '!'HE KAYPRO CUR.SOR * 
; *DYS AND THE ll'CJMERJ:C I<EYPAD TO 'l'HE STANDARD * 
;*VALUES. * 
;* * 
;*********************************************** 

; *** CHANGE THIS TO MATCH THE CP/M SIZE *** 

SIZE 

CBASE EQU 
FBASE EQU 

63 ;CPM SIZE IN IC 

SIZE*l024-1C00H;BEG:IlfN:ING OF CCP 
CBASE + 800H ; BEG:INNING OF BDOS 

; *** OR CHANGE THIS 'l'O MATCH YOUR BIOS *** 

BIOS EQU CBASll + 1600H;BEG:INNING OF BIOS 

VTAB EQU BIOS+35H;BEG:INNING OF PARAMETERS 

ORG lOOH 

UNMAP: LXI B, MAP;ADDRESS TRANSLATION TABLE 
LXX D, VTAB ;ADDRESS CP/M BIOS TABLE 
'Ill.VI 8, l8 ;SET BYTE COUNT 

LOOP: MOV A, M ;COPY TABLE INTO BIOS 
STAX D 
nm H 
INX D 
OCR B 
.mz LOOP 
UT ;RETURN TO.CCP 

TRANSLATION TABLE TO BE LOADED 

MAP: DB 
END 

D1D OF LISTING 

ll,10,8,l2,'0123456789-,',0DH,' .' 

Figure 5 - MAPU.ASM 

;*********************************************** 
;* * 
;*THIS SMALL PROGRAM GENERATES A CBARAC'l'ER * 
;*TRANSLATION TABLE FOR THE KAYPRO CURSOR * 
; *DYS AND THE lltJMElll:C I<EYPAD. IT INSTALLS THE* 
;*TABLE INTO '!'HE CP/M BXOS. THE TRANSLATION * 
;*WILL REMAIN IN FORCE UNTIL '!'HE NEXT COLD * 
; * (NOT WARM) BOOT, OR UNTIL THE COMPLEMENTARY * 
; *PROGRAM I UNMAPU' IS RUN. * 
;* * 
;*TH:IS IS A SPEC:IAL VERSION FOR CP/M 2.2U * 
;* * 
;*********************************************** 

SIZE EQU 
C8ASE BQU 
FBASE EQU 
BIOS EQU 
K'l'AB EQU 
V'?AB EQU 

MAPltEY: LXI 
LXI 
MVI 

LOOPl: MOV 
STAX 
INX 
IHX 
DCR. 

6l ;CPM SIZE IN lt 
SIZE*l024-lCOOH;Bl:GINHING OF CCP 
CU.SE + 800H ;BEGINHING OF BDOS 
CBASE + 1600H;BEGINHING OF BIOS 
BXOS+244H;BEGIN OF ltEYPAD TABLE 
BIOS+343H;BEGIN OF CURSOR TABLE 

lOOH 

H, MAP; ADDRESS TRANSLATION TABLE 
D.1 VTAB;ADDRESS CP/M CURSOR TABLE 
B, · 4 ; SET BYTE COUNT 
A, M ;COPY TABLE INTO BIOS 
D; 
H 
D 
B 
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strings as long as you like. Just don't ex­
ceed the total byte limit of 223. 

Cloak And Dagger 
You may have been wondering how 

I found out all this about 2.2u. Did I 
have some inside info from Kaypro? 
No, I just found out how to get CON­
FIG to tell me what it was doing. The 
method can be used on any version of 
CP /M, no matter how bizarre your sys­
tem is, and I guarantee that it will help 
find all the CONFIG generated changes. 

The concept goes like this: CONFIG 
changes the character codes that cor­
respond to keypad and cursor key 
codes, right? So all we have to do is to 
let CONFIG do its thing, and then look 
and see what changed. Simple, huh? 

Now, it would be pretty tedious to 
compare two versions of CP /M, byte by 
byte. But there are programs that can 
compare two files. Mine is called 
DI.COM, an excellent program written 
in C that comes with the BDS C com­
piler. There are several other similar 
tools available in the public domain. 

DI and its kin are designed to com­
pare files, not BIOSes. So before we can 
compare the BIOSes, we need to turn 
them into files. There are a couple of 
ways to do that. The most straightfor­
ward is to use SYSGEN, a utility that 
comes with almost all CP /M systems. 

One of the functions of SYSGEN is to 
provide a RAM copy of CP /M in low 
memory, suitable for capture to a file 
with SA VE. Unfortunately, that "almost 
all" phrase above doesn't include later 
model Kaypros, in particular those with 
2.2u. On to plan B. 

What we need is a program that will 
copy the BIOS into low RAM, preferab­
ly beginning at lOOH, where it can be 
SA VEd to a file. Such a program is use­
ful in other areas, too. For example, I've 
used one for years to capture the BIOS 
for disassembling. 

The program I use is shown in 
Figure 6. What it does takes place in 
two stages. First, it relocates a portion of 
itself into high RAM, at 8000H, so it 
won't be overwritten by the BIOS 
image. Then it executes this relocated 
code, which copies the BIOS into low 
RAM at lOOH, the normal CP /M TP A. 
Then the program just returns to 
CP /M's command level. 

At this point, the BIOS is still there at 
lOOH, and can be written to disk with a 
SAVE 18. Actually, you don't need to 
save this many pages - three or four 
will do. But 18 pages saves everything 
between EEOOH and the top of RAM. 
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(continued from page 87) 

.JNZ LOOPl 
LXI D, :K'l'AB ;ltDDUSS CP/M BIOS TABLE 
MVI B, COUN'l';SET BYTE COUNT 

LOOP2: MOV A, M ;COPY TABLE INTO BIOS 
$TAX D 
:mx H 
INX D 
DCR B 
.JNZ LOOP2 
UT ; UTURN TO CCP 

TRANSLATION TABLE FOR CURSOR KEYS 

MAP: DB 
DB 
DB 
DB 

'E'-'@' ;UP ARROW( "E ) 
'X'-'@' ;DOWN ARROW( "X ) 
'S'-'@' ;LEFT ARROW( "S ) 
'D'-'@' ;RIGHT ARROW( "D ) 

TABLE OF COUNTS AND OITS:&:TS 

THIS TABLE BEGINS THE DATA L01'D:&:D INTO.THE BIOS. 
DON'T CHANGE THIS TABLE :&:XPLICI'l'):.Y. ITS VALUES 
WILL BE ADJl'.JS'l':&:D TO MATCH THE CHARAC1'BP. TABLE. 

!<MAP: DB CNTl 
DB OITl 
DB CNT2 
DB OFF2 
DB CNT3 
DB 01'1'3 
DB CNT4 
DB 01'1'4 
DB CNTS 
DB OITS 
DB CNT6 
DB 01'1'6 
DB CNT7 
DB 01'1'7 
DB CNT8 
DB 01'1'8 
DB CNT9 
DB 01'1'9 
DB CNTlO 
DB OFFlO 
DB CNTll 
DB OITll 
DB CNT12 
DB 01'1'12 
DB CNT13 
DB 01'1'13 
DB CNT14 
DB OFF14 

************************************************ 
* * * FOLLOWING DATA MAY BE CHANGED FOR THE KEYP1'D * 
* TRANSLATIONS DESIRED. * 
* * 
************************************************ 

BYTE DATA FOR THE MAPS 
CHANGE THIS DATA AS DESIRED FOR THE APPLICATION 
DATA MAY BE ONE OR MOU BYTES PER KEY, AS LONG 
AS TOTAL NUMBER OF BYTES DOES NOT EXCEED 223. 

Kl: DB 'O'-'@' ;N'OM KEY I 0' ( "O ) 
K2: DB 'Z'-'@' ;N'OM KBY 'l' ( "Z ) 
Kl: DB 'C'-'@' ;N'OM KEY '2' ( "C) 
IC4: DB 'B'-'@' ;N'OM KEY '3' ( "B } 
ICS: DB 'A'-'@' ;N'OM KEY I 41 ( "A ) 
IC6: DB 'L'-'@' ;N'OM KEY I 5' ( "L ) 
IC7: DB 'F'-'@' ;N'OM KEY '6' ( "F ) 
1<8: DB 'W'-'@' ;N'OM KEY '7' ( "W) 
K9: DB 'R'-'@' ;N'OM KEY '8' { "R) 
KlO: DB 'T'-'@' ;NOM KBY '9' ( "'l' ) 
Kll: DB 'Y'-'@' ;NUM KBY '-' ( "Y ) 
K12: DB 'G'-'@' : N'OM KEY ' , ' ( "G) 
Kl3: DB 'K'-'@' ;N'OM KBY 'ENTER' ( "K ) 
IC14: DB 'V'-'@' ;N'OM KBY , . , ( "V ) 
FIN: DS 0 ;DUMMY FOR ADDR CALCS 

COUNT EQO' FIN - !<MAP ;IBY'l':&:S TO COPY 

; BY'l':&: COUNTS FOR TRANSLATIONS 
, 
CNTl EQO' K2 - !Cl 



So here's the procedure. (Remember, 
you don't have to do this. Only if you 
want to satisfy your curiosity.) Starting 
with a disk with normal keypad map­
pings, type the following commands: 

AO>SNAP 

AO>SAVE 18 UNMAPPED.COM 

You now have a file called UN­
MAPPED.COM, with an image of your 
BIOS on it. Run CONFIG, setting up 
any mappings you like. Exit CONFIG 
and press the reset button to activate 
the changes. Now run SNAP and SAVE, 
as before, to create MAPPED.COM. 

Now, use the file compare program 
of your choice to look for differences. 
For DI, the command is: 

AO>DI MAPPED.COM UNMAPPED.COM 

Don't be surprised if you see many 
differences. There are several things, 
such as uninitialized data or input buf­
fers, that aren't really part of the BIOS. 
Look for the differences that correspond 
to your keypad mappings. And you 
probably should concentrate on dif­
ferences in the lower addresses. 

One small item: the file compare 
program doesn't know where your 
BIOS was originally stored in RAM. As 
far as it knows, it's dealing with an or­
dinary COM file that begins at location 
100H. So the addresses that it reports 
won't be the actual addresses in the 
BIOS, but will be offset by a value (ad­
dress of BIOS - 100H). 

To get the actual addresses in the 
real BIOS, just add this value to the ad­
dresses reported by your file compare 
program. Using this approach will let 
you find any changes that CONFIG or 
any similar program makes to your 
BIOS. 

Conclusion 
I've been using MAP and UNMAP 

on two machines now for over four 
years. They've always worked fine for 
me, even though both of my Kaypros 
have different ROMs and aftermarket 
goodies that require modified BIOSes. 

For the purposes of this article, I 
went through the process again for 
CP /M 2.2u, and these programs work 
fine also. I haven't used CONFIG in 
months, and I'll bet you won't either. 
Enjoy. 

• • • 

(continued from page 88) 

CN'1'2 EQO' IO - K2 
CN'1'3 EQU IC4 - IO 
CN'1'4 EQtJ IC5 - I<4 
CN'1'5 EQO IC6 - IC5 
CN'1'6 EQU IC7 - lt6 
CN'1'7 EQO IC8 - I<7 
CN'1'8 JlQt1 K9 - KS 
CN'1'9 EQO' KlO - IC9 
CN'l'lO BOU I<ll - IClO 
CN'l'll EQt1 IC12. - 1(11 
CN'1'12 EQO IC13 - IC12 
CN'1'13 EQO 1Cl4 - IC13 
CN'1'14 EQU FIN - IC14 
; 
; OFFSETS l'llOM BEGJ:HNING OF TABLE 
; 
01'1'1 EQO OlCH 
01'1'2 EQO OFFl + CN'1'1 
01'1'3 EQU 01'1'2 + CN'1'2 
01'1'4 BOU 01'1'3 + CN'1'3 
ons EQU 01'1'4 + CN'1'4 
01'1'6 EQU 01'1'5 + CN'l'S 
01'1'7 EQU OFF6 + CN'1'6 
ons EQU OFF7 + CN'1'7 
01'1'9 EQO' 01'1'8 + CN'l'S 
OFFlO EQtJ 01'1'9 + Clft9 
01'1'11 EQO 01'1'10 + CN'l'lO 
01'1'12 EQO 01'1'11 +CHTll 
Ol'l'l3 EQU 01'1'12 + .CN'1'12 
01'1'14 EQU OFFl.3 + CN'l'l.3 

END 

Figure 6 - SNAP.ASM 
;*********************************************** 
;* * 
;* 'l'BIS PROGRAM MADS A COPY OF 'l'BE CP/M BIOS * 
;* IN LOW RAM, SOI'l'ABLE FOR CAP'l'URE WI'l'H SAVE. * 
; * AF'l'ER RUNNING SNAP, 'l'YPE * 
;* 
; * SAVE 18 NAME. COM 
;* 

* 
* 
* 

;*********************************************** 

'l'PA EQO l.OOH ;ADDRESS OF TPA 
TARGE'l' EQU 8000H ; ADDRESS TO RELOCATE 'l'O 
BIOS EQO OBEOOH ;ADDRESS OF BIOS 

ORG 'l'PA 

SNAP: LXI H, IMAGE;POIN'l' 'l'O CODE 'l'O MOVE 
LXI D, '!'AR.GET ;POIN'l' 'l'O TAR.GET 
MVI B, FIN - IMAGE ;SET BYTECOUN'l' 

LOOPl.: MOV A, M ;GET A BYTE 
S'l'AX D ;S'l'ORE I'l' 
iNX H ;BUMP POINTERS 
INX D 
DCR B ;DECREMEN'l' COUN'l' 
JHZ LOOPl ; LOOP '!'ILL DONE 
.JMP TARGET ;JUMP 'l'O RELOCA'l'ED CODE 

; 
; IMAGE OF CODE 'l'O BE RELOCA'l'ED 
i 
IMAGE: LXI H, BIOS ;POIN'l' 'l'O BIOS 

LXI D, 'l'PA 
LXI B, - BIOS ;BYTE COUN'l' 

LOOP2: MOV A, M ; GET A BYTE 
S'l'AX. D ;STORE I'l' 
INX H ;BUMP POINTERS 
INX D 
DCX B ;DECREMEN'l' COUN'l' 
MOV A, B ;SEE IF WE'RE DONE 
ORA c 

; THE NEXT CONS'l'AN'l' IS A PHONY JUMP ADDRESS 'l'O 
; FAKE ASM INTO DEALING WITH THE RELOCATION 
PHONY EQO LOOP2 + TARGET - IMAGE 

JHZ PHONY ;.JMP 'l'O RELOCA'l'ED LOOP 

FIN: 
RE'? 
DS 
END 

END OF LISTING 

0 ;Dtnea FOR ADDR CALC 
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Techtips 

LPT2 Problems 
When your clone boots, the INIT line to 

LPTl (pin 31) goes low, then high. That does 
the initialization on the printer (it burps). But 
the BIOS doesn't initialize LPT2. On this printer 
interface, the INIT line stays low so the printer 
may never go on line. 

Epson and Star printers won't fly as long as 
INIT stays low. The Panasonics ignore that line 
so they work. You can make Epsons and Stars 
work on LPT2 by cutting the INIT line. But the 
better fix would be to write a routine to raise 
INIT so you have a proper initialization. 

Dick Towle 
P.O. Box 779 
Alta, CA 95701 

Beyond 360K Floppy Drives 
Starting with DOS version 3.2, clones have 

had the capability to access higher capacity 
floppy drives. If you hang one of these babies 
on your system, you'll need to install a device 
driver to let everyone talk intelligently. 

Assuming DRIVER.SYS lives in the root 
directory (where else would you put it?), com­
plete syntax for the new line in CONFIG.SYS 
goes like this: 

DEVICE = DRIVER.SYS /D:d /F:f /T:t /S:s /H:h 

/C /N 

d specifies the physical drive number, 0 
through 2 for drives A through C. The f 
parameter sets up the kind of drive. Use zero 
for up to 360K, or two for 720K, 3 1/2" drives. 
These two drive types are plain old vanilla 
double density so your PC or XT can run them. 

You'll need a 286 or better to use the higher 
density drives. For l.2M drives set f to 1, and 
for l.44M f should be 7. If not specified, this 
parameter defaults to 2, the 720K drive. 

Next comes the number of tracks. t defaults 

Both 360K and 720K drives have 9 sectors 
per track, the default value for s. For l .2M use 
15 sectors and for l.44M use 18. The last 
parameter, h, should be set to 1.7 for best 
results. Just kidding, just kidding: any floppy 
drive you install will likely have 2 heads (one 
for guests). Two is the default. 

The /C switch tells DRIVER.SYS that the 
drive can sense a change of disks. Only 286s 
and up have this capability. Finally, /P indi­
cates nonremovable media - a hard disk. So 
don't use this switch. 

Let's roll it all together for a couple of ex­
amples. To install a 720K drive B in an XT 
clone, enter the following line in CONFIG.SYS: 

DEVICE =DRIVER.SYS /D:l /F:2 

Actually, you don't even need the "/F:2". All 
defaults are correct. But your CONFIG.SYS will 
make more sense if you at least set the drive 
type. 

And for a l .2M drive B, 286 combo enter: 

DEVICE = DRIVER.SYS /D:l /F:l /S:l5 /C 

According to an article in the May, 1987, 
issue of PC World (p. 294), you can accomplish 
the same thing as the first example using this 
CONFIG.SYS line: 

DRIVPARM=/D:l/F:2 

Whichever method you use, be sure to in­
stall this driver before any other disk DEVICEs. 
For example, a RAM disk installed with 
VDISK.SYS will take the next available drive 
label - say B on a single floppy system. If you 
then try to install a 720K as drive B, the fur will 
fly. Setting up the 720K first ensures that the 
RAM disk will become drive C (or D if a hard 
disk exists). 

to 80 tracks - the correct value for all drives Micro C Staff 
greater than 360K. Since you won't use 
DRIVER.SYS to install extra 360s, you shouldn't 
have to set t. (continued on page 92) 
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Micro Ads 
A Micro Ad is the inexpensive way to reach over 22,000 technical folks like yourself. To place a Micro Ad, 
just print out your message (make it short and sweet) and mail it to Micro C. We'll typeset your ad (no 
charge) and run it in the next available issue. You can also send camera ready copy. Rates: $99 for 1 
time, $267 for three times, $474 for 6 times (a best buy at only $79 per insertion). Full payment must ac­
company ad. Each ad space is 2 114 inches by 1 314 inches. 

CROSS ASSEMBLERS 
P1eud0Code releHe1 version 2 of its cross 
assemblers. Assemblers for the 8048, 8051, 
8096,8085,Z80,6502, 1802,6800,6805,6809, 
68000, and 32000 microprocessor families are 
available. Macros, Conditional Assembly, 
Include Files plus extensive expression hand­
ling. Virtually no limit to program size. For IBM 
PC's and true compatibles with MS-DOS 2.0 or 
greater, and 256K memory. Complete with 
printed manual for $35.00. Each additional is 
$20.00. (Michigan residents add 4% tax). 

Visa/MC. Order from distributor: 
Micro Kit 

6910 Patterson, Caledonia, Ml 49316 
616/791-9333 

Reader Service Number 75 

THE WINDOW Boss 
The Window Boss is a powerful windowing 
library for the "C" language. Po pup windows, 
pull-down menus and status lines are a 
breeze to implement. The Window Boss is 
available for The Borland, Microsoft, Data­
light and Lattice Compilers. Mention tlclis ad 

and receive a 20% Discount. 

Star Guidance Consulting, Inc. 
273 Windy Drive • Waterbury CT 06705 

2031574 2449 

Reader Service Number 96 

THE COMMAND System 
• Instant Access to Any Directory on Your 

Hard Disk 
• Automatically Generated Short Names For 

Every Directory 
• All Our Programs Use Short Names 
• Copy, Erase, Rename, Move, Compare, 

Search with: 
• Consistent Command Structure 
• Multiple Operations On a Line 
• Built-in Help 

• Super Programs to Show Files & Directories 

Call 3011969-8068 ONLY 
with your order now. $7S 

CompuMagic, Inc. 
P.O. Box 437 • Severn, Maryland 21144 

Reader Service Number 95 

dPICT 
EASY dBASE GRAPHICS 

849.95 
"I was impressed by the simplicity of your program." 

L.A. Physician 

Paragon Technical Services 
1581 Garland Avenue 

Tustin, California 92680 

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

Here's what EASY-SHIP can do for you: 

I 
Automatic U.P.S. Shipping to all of U.S & Canada. 
Fast, Easy Multiple-Shipments with All Options. 
U.P.S. Approved Shipping Labels & C.O.D. tags. 
Access to your ASCII Customer Data File. 
U.P.S. Approved Reports and Manifest Summary. 
Approved Nati.anally by UniJ.ed Parcel Service. 
NO MORE MANUAL LOGGING! And more! 

For all IBM PC, AT, OS/2 Systems. Only $365 + $3 S/H. 
Stat Supply Company 
20214 Brondesbury, Katy, TX 77450 
(800) 666-4567 or (713) 492-1931 

CONSULTANTS AND SYSTEMS 
INTEGRATORS! 

Surround & i nterg rate your DOS software with 

The Weiner Shell 
The high-level TSR language. 

• Does telecommunications. windows, menus 
and over 130 functions in the background of 

any application. 

• Supports dBASE files. 

From Gryphon Microproducts 

(301) 384-6868 (301) 384-7238 (BBS) 

Reader Service Number 97 

S051 
ZS I Supers 
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 

OPT-TECH SORT/MERGE 
Extremely fast Sort/Merge/Select utility. 
Run as an MS-DOS command or CALL 
as a subroutine. Supports most lan­
guages and filetypes including Btrieve 
and dBase. Unlimited filesizes, multiple 
keys and much more! MS-DOS $149. 
XENIX $249. 

(702) 588-3737 
Opt-Tech Data Processing 

P.O. Box 678 - Zephyr Cove. NV 89448 

Reader Service Number 64 

68000 SOFTWARE 
• K-OS ONE operating system 

uses MS-DOS disks 
with source code ........... $50 

• K-OS ONE manual. ......... $10 
• HT68K SBC w/K-OS ONE. $395 
• Screen Editor Toolkit ....... $50 
• HT-FORTH . . . . . . . . . . . . . . . $100 
• BASIC ................... $149 

Free newsletter & spec sheets 

HAWTHORNE TECHNOLOGY 
1411 S.E. 31st Ave., Portland, OR 97214 

(503} 232-7332 
Reader Service Number 34 

GRAPHICS WINDOWS FOR IBM 
AND COMPATIBLES 
with SKYLIGHTS™ 

Screen Management Package 
• Interactive Screen Editor 
• Runtime C Library 
• Grabber and Demo Maker 

Utilities 
Information and Demo available on request 
The Report Store, 910 Massachusetts St., Suite 
602-MC, Lawrence, Kansas 66044 (913)842-
7348 

Reader Service Number 98 

RAM DISK 
S-100 

2 Meg, Port 1/0 
New, Warranteed 

$775 
S. Lugert 
439 Peck Slip 
NY, NY 10272 

or call: 
718-622-0654 

Reader Service Number S2 

ACCELERATE YOUR 
AT's MATH 

Most A Ts and clones run their 80287 math co­
processors at 4 to 6 Mhz. So if you have an 8 or 
10 Mhz 80287 in your system. it's loafing! The 
Solution: Speed-up your AT's 80287's clock 
rate to it's maximum frequency with a co­
processor daughter-board. 8 or 10 Mhz 
versions available for $29.95 (80287 not 

included). Simple installation. 
Sierra Circuit Design 

18185 West llnion Road 
Port land. Oregon 97229 

(503) 645-0734 
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Ventura Graphics Tip 
I recently encountered what 

thought was a minor catastrophe within 
Ventura Publisher. I called Xerox tech­
nical support. The lady I spoke to was 
extremely courteous and well versed. 
We worked for 10 minutes or more, to 
no avail. She finally contacted a 
"specialist" who informed her that 
what I needed to undo could not be un­
done! 

I had done the unthinkable. At the 
eleventh hour of a lengthy project, I had 
used Ventura's graphics function to 
draw a very detailed and annotated full 
page drawing. 

Unfortunately, I had accidentally 
drawn it on the "underlying page." It 
had permeated my entire document 
from beginning to end. Worst of all, I 
could not find a way to remove it 
without destroying it. 

My problems began when I created a 
frame for my drawing. The option to 
have text flow around the frame was 
on. With the frame drawn, I now had a 
clear page for my drawing. 

Somewhere I must have got dis­
tracted. My entire drawing and all of its 
extensive labels ended up on the under­
lying page rather than in the frame I 
had opened. In a state of panic I search­
ed the Ventura manuals. I found great 
assurances like, "Graphics tied to the 
underlying page will automatically 
repeat on every page." 

The solution: if you find that you've 
placed graphics directly onto one of 
Ventura's underlying pages, don't 
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panic! It can be moved into a frame 
without too much difficulty. Just follow 
the steps below: 

(1) Make sure your entire document 
is saved. 

(2) Save your work again, but under 
a different name. (Joe Smith is a good 
name.) 

(3) Go to the page where your draw­
ing is. 

(4) If you haven't done so already, 
draw a frame around your drawing. 
Make sure that your frame does not ex­
tend to the very edges of the page. If 
your drawing does, then draw the 
frame slightly inside the edges of your 
drawing. You'll be able to expand it 
later. 

(5) While in the FRAME function, 
select the underlying page. To do so, 
just move to the edge of your page and 
press your mouse button, or other selec­
tor. Black markers should appear on the 
outermost edges of the selected page. 

(6) Select the GRAPHIC DRAWING 
function. 

(7) Choose the GRAPHIC menu. 
Select the SELECT ALL choice. This will 
mark everything you have drawn. 

(8) Choose the EDIT menu. Select the 
COPY GRAPHIC option. When you do 
this, nothing will appear to have hap­
pened. Nevertheless, your drawing is 
now in the graphics "clipboard." 

(9) Go back to the FRAME function. 
Move your marker inside of the frame 
you drew in step 4 above. The frame 
you want to move your drawing into 
should now have dark black markers at 

the edges. 
(10) Go back to the GRAPHIC func­

tion. 
(11) Choose the EDIT menu. Select 

the PASTE GRAPHIC option. Again, 
nothing will appear to happen. But you 
have now copied your drawing from 
the clipboard onto your frame. 

(12) Return to the FRAME function. 
Move your frame. You will notice that 
you now have the drawing on the un­
derlying page and in the frame. 

(13) Go to the edge of your page and 
select the underlying page. 

(14) Return to the GRAPHICS func­
tion. 

(15) Choose the GRAPHIC menu to 
SELECT ALL of your old drawing. 

(16) Choose the EDIT menu. Select 
the CUT GRAPHIC option. The draw­
ing on the under lying page will be 
erased. 

(17) Return to the FRAME function. 
(18) Move your frame into place. You 

are now back to where you should have 
been in the first place. 

If anyone knows of a simpler 
method to move a drawing done in 
Ventura's GRAPHICS mode from the 
underlying page, or from an undesired 
frame, to a new frame, I would ap­
preciate hearing from you. 

Kenneth J. Grymala 
P.O. Box 273 
Nokesville, VA 22123 
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more Micro Ads 

NEW FROM HIGGINS SOFTWARE 
FOR MS-DOS MACHINES 

Dobj 
Creates perfect disassembl1es from object files' Restores 
segment names. publics. externals. more. Recover lost 
source. view compiler output. or explore code from run-time 
libraries. Only $39 

Mand LB 
A powerful make program plus a fast librarian. M (make) is 
fully featured. with macros. if statements. much more. Also 
supports in-line command file creation. LB (librarian) is much 
faster than other librarians plus can create time-stamped 
modules that can be examined by M. Maintain libraries 

dire~l~!~o;~~~e~3~~~!~~:i ~OJ~.:~~:a~t=~herl 
Send check or money order to: 

Higgins Software 
364 Chapel Ridge Dr. - Hazelwood, MO 63042 

16 Megabytes EMS and/or 
Extended Memory 

•Works on 8 or 16 bit bus 
•16 bit transfer on AT bus XT and AT 
•Single board design 
•Includes RAM disk and Compatible 
extensive diagnostics 

•Quantity/OEM discounts 

Designed, re 
Manufactured, ~ C\ ~ ~ 

....._ ~·. I C:. ''~ (' Sold and Serviced by ~ _ ~-

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

Reader Service. Number 54 

• • • 

This coupon 
worth ~5. offl 

Send this coupon 
with your prepaid 

MICRO AD 
& save $5. off regular 

price 
Reg. price $99-with coupon $94 

ONE TIME ONLY! 

GRRPHICS TOOLKIT 
COHPIHIBLE WITH PC/XT/RT RND NEii PS/2 

$59. 95 5}W~D I~~D~;~~~~ 
• SUPPORTS NEW VCR CRRPHICS HODES 

• 50+ FUNCTIONS 
• DRTR COMPRESSION ALGORITHM 
• ALL SOURCE CODE HICLUDEO C NO ROYAL TIES l 
• ROUTHIES WRITTEN IN MICROSOFT RNO QSSEHBLER 
• BUFFER t DISK snvfJRESTORE 

• PRQr,PnHHER SuPPORT PROVIOEO 

~ DEVTRONICS, INC. 
l 511 HAIN S TAEET 
ATLANTIC BEACH. F\.~ 52255 

~!:lERS O"ILY• l-800-5.52-4230 QHEX/COD 

TECHN!CC''k INQUIRIES• C90'4) 241-3281 

Reader Service No. 46 

THE DISK ACCELERATOR 
• EASY To Install 
• Cache up to 3 MEGS of EXTENDED 

and or EXP ANDED 
• Buffen up to 26 DEVICE driven drives 
• Comes wfth 2 FREE utilltlesllllllll 

ORDERNOW~ 
(800) 25-FLASH $19.95* 

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

*To receive discount price, DEMAND IT!I 
$5.00 shp/hnd In USA & CANADA, $15.00 overseas. 

\\ 

(l 1 

MICRO AD RATES 
$990NETIME 

$267 THREE TIMES 
$4 7 4 SIX TIMES 

Full payment must 
accompany ad. Each ad 
space is 2 l/4"x 1 3/4". 

AI 
BASED 
BACK-

GAMMON 
onlv 

$18.50 ppd 

NOT SHAREWARE! Allows 'window' to algorithmic 
search for best move. See hit probabilities & other stats. 
Auto-play & take back option. Great graphics & snd. Fast. 
Any IBM or compat. 

PARADISE PROGRAMMING 
94341 llLlJKOA ST., HONOLl1Ll'. HI 96789 

(808) 625-5140 

TurboGeometry Library 
(Source & Manual) 

Tmbo Pascal l.O C Mac & :\Iicrnsoft C. 
On'! 150 2 & ;~ dimmsional routin('s 
including: Intersections. Transforma­
tion-.. Equation-.. Hidd('n Lirn·s. P('r-
SJ~t·ctiw. Curn·s. Areas. \'olum('s. Clip­
p111g. Planes. Matrices. \'('ctors. Distanc('. 
Poly Dernmp. IBM PC & Comp .. :\lac. 

$99.% + S&H. \'isa MC AE 
DISK SOFTWARE, INC 
2116 E. Arapaho, No. 487 

Ri(hardson, TX 75081 214/423-7288 

Reader Service Number 80 . 
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Micro Cornucopia Back Issues 

Is There A Gap In Your Info? 

Fill in your Back Issues of Micro C today! 

ISSUE #1 (8/81) 
Power Supply 
RAM Protection 
Video Wiggle 
1/2 PFM.PRN 
16 pages 

ISSUE #2 (10181) 
Parallel Print Driver 
Drive Motor Control 
Shugart Jumpers 
Program Storage Above PFM 
1/2 PFM.PRN 
16 pages 

ISSUE #3 (12181) 
4 MHz Mods 
Configuring Modem 7 
Safer Formatter 
Reverse Video Cursor 
FORTHwords Begins 
16 pages 

ISSUE #4 (2/82) 
Keyboard Translation 
More 4 MHz Mods 
Modems, Lyne, and S10s 
Undoing CP/M ERASE 
Keyboard Encoder 
20 pages 

ISSUE #5 (4/82) 
Word Processing 
Two Great Spells 
Two Text Editors 
Double Density Review 
Scribble, A Formatter 
20 pages 

ISSUE #6 (6/82) 
BBi EPROM Programmer 
Customize Your Chars 
Double Density Update 
Terminal In FORTH 
24 pages 

ISSUE #fl (8/82) 
6 Reviews Of C 
Adding 6K Of RAM 
Viewing 50 Hz 
On Your Own Begins 
24 pages 

ISSUE #8 (10182) 
SOLD OUT 

ISSUE #9 (12182) 
BBll EPROM Program 
Relocating Your CP/M 
Serial Print Driver 
Big Board I Fixes 
Bringing Up WordStar 
Cheap RAM Disk 
32 pages 

ISSUE #10 (2183) 
SOLD OUT 

ISSUE #11 (4183) 
SOLD OUT 

ISSUE #12 (6183) 
256Kfor BBi 
Bringing Up BBll 
dBase II 
Look at WordStar 
Double Sided Drives for BBi 
Packet Radio 
5 MHz for Kaypro 
40 pages 

ISSUE #13 (8/83) 
CP/M Disk Directory 
More 256K for BBi 
Mini Front Panel 
Cheap Fast Modem 
Nevada COBOL Review 
BBi Printer Interface 
Kaypro Reverse Video Mod 
44 pages 

ISSUE #14 (10/83) 
BBll Installation 
The Perfect Terminal 
Interface To Electronic 
Typewriter 
BBi Video Size 
Video Jitter Fix 
Slicer Column Begins 
Kaypro Color Graphics Review 
48 pages 

ISSUE #15 (12183) 
Screen Dump Listing 
Fixing Serial Ports 
Playing Adventure 
SBASIC Column Begins 
Upgrading Kaypro II To 4 
Upgrading Kaypro 4 To 8 
48 pages 

ISSUE #16 (2/84) 
Xerox 820 Column Restarts 
BBi Double Density 
BBll 5"/8" Interface Fix 
Kaypro ZCPR Patch 
Adding Joystick To Color 
Graphics 
Recovering Text From Memory 
52 pages 

ISSUE #17 (4/84) 
Voice Synthesizer 
820 RAM Disk 
Kaypro Morse Code Interface 
68000-Based System Review 
Inside CP/M 86 
56 pages 

ISSUE #18 (6/84) 
Kaypro EPROM Programmer 
1/0 Byte: A Primer 
Kaypro Joystick 
Serial To Parallel Interface 
Business COBOL 
60 pages 

ISSUE #19 (8/84) 
Adding Winchester To BBll 
6 MHz On The BBi 
Bulletin Boards 
Track Buffering On Slicer 
4 MHz For The 820-1 
64 pages 

ISSUE #20 (10/84) 
HSC 68000 Co-Processor 
DynaDisk For The BBll 
Serial Printer On BBi Sans S10 
Cheap & Dirty Talker For Kaypro 
Extended 8" Single Density 
72 pages 

ISSUE #21 (12184) 
Analog To Digital Interface 
Installing Turbo Pascal 
Low Intensity BBi Video 
Turbo Pascal, The Early Days 
80 pages 
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ISSUE #22 (2/85) 
Xerox 820-11 To A Kaypro-8 
Sound Generator For the 
STD Bus 
Reviews Of 256K 
RAM Expansion 

In the Public Domain Begins 
88 pages 

ISSUE #23 (4/85) 
Automatic Disk Relogging 
Interrupt Drive Serial Printer 
Low Cost EPROM Eraser 
Smart Video Controller 
Review: MicroSphere RAM Disk 
Future Tense Begins 
86 pages 

ISSUE #24 (6/85) 
C'ing Into Turbo Pascal 
8" Drives On The Kaypro 
48 Lines On A BB I 
68000 Versus 80x86 
Soldering: The First Steps 
88 pages 

ISSUE #25 (8/85) 
Why I Wrote A Debugger 
The 32-Bit Super Chips 
Programming The 32032 
Modula II 
RS-232C: The Interface 
104 pages 

ISSUE #26 (10/85) 
Inside ZCPR3 
Two Megabytes On DSl-32 
SOGIV 
The Future Of Computing 
Graphics In Turbo Pascal 
104 pages 

ISSUE #27 (12185) 
SOLD OUT 

ISSUE #28 (2/86) 
Pascal Runoff Winners 
Rescuing Lost Text From 
Memory 
Introduction To Modula-2 
First Look At Amiga 
Inside The PC 
104 pages 

ISSUE #29 (4/86) 
Speeding Up Your XT 
Importing Systems From Taiwan 
Prototyping In C 
C Interpreters Reviewed 
Benchmarking The PCs 
104 pages 

ISSUE #30 (6/86) 
PROLOG On The PC 
Expert Systems 
Logic Programming 
Building Your Own Logic 
Analyzer 
256K RAM For Your 83 Kaypro 
PC-DOS For Non-Clones 
104 pages 

ISSUE #31 (8/86) 
RAM Resident PC Speedup 
Practical Programming In 
Modula-2 
Unblinking The PC's Blinkin' 
Cursor 

Game Theory In PROLOG and 
c 
104 pages 

ISSUE #32 (10/86) 
Public Domain 32000: 
Hardware And Software 

Writing A Printer Driver for 
MS-DOS 
Recover A Directory By 
Reading & Writing Disk Sectors 

96 pages 

ISSUE #33 (12186) 
SOLD OUT 

ISSUE #34 (2187) 
SOLD OUT 

ISSUE #35 (4187) 
SOLD OUT 

ISSUE #36 (6187) 
Build A Midi Interface 
For Your PC 
Designing A Database, Part 2 
Interrupts On The PC 
Hacker's View of MS-DOS 
Vs3.X 
Digital To Analog Conversion, 
A Designer's View 
96 pages 

ISSUE #37 (9187) 
Desktop Publishing On A PC 
Build Your Own Hi-Res Graphics 
Scanner For $6, Part 1 
Designing A Database, Part 3 
Uninterruptable Power 
Supply For RAM Disks 
96 pages 

ISSUE #38 (11/87) 
Parallel Processing 
Laser Printers, Typesetters 
And Page Definition 
Languages 

Magic In The Real World 
Build A Graphics Scanner 
For$6, Part 2 

Writing A Resident Program 
Extractor In C 

96 pages 

To Order: 

ISSUE #39 (1/88) 
PC Graphics 
Drawing The Mandelbrot And 
Julia Sets 
Desktop Graphics 
Designing A PC Work­
station Board 
Around the TMS-3410 
96 pages 

ISSUE #40 (3/88) 
The Great C Issue 
11 C Compilers 
Writing A Simple Parser In C 
C++, An Object Oriented C 
Source Level Debugger For 
Turbo C 
96 pages 

ISSUE #41 (5/88) 
Artificial Intelligence 
3-D Graphics 
Neural Networks 
Logic Of Programming 
Languages 

Applying Information Theory 
96 pages 

ISSUE # 42 (6/88) 
Maintaining PC's 
Keeping Your Hard Drives 
Running 

Troubleshooting PC's 
XT Theory of Operation 
Simulating A Bus 
Ray Tracing 
96 pages 

Phone: 1-800-888-8087 
Mail: PO Box 223 

Bend, Oregon 97709 

United States, 
Issues #1-34 
Issues #35-current 

Canada, & Mexico 
All issues 

Foreign (air mail) 
All Issues 

$3.00 each ppd. 
$3.95 each ppd. 

$5.00 each ppd. 

$7.00 each ppd. 



Advertisers Index 
Reader . . . . . . . . . . . . . . . . Page 
Service .............. Number 

72 Acquired Intelligence . . . . . . 39 
107 American Cosmotron . . . . . . 81 

Andsor Research . . . . . . . . 62 
04 Austin Codeworks . . . . . . . 13 

Autotime ............. 59 

87 Brown Bag Software . 46,65,75,79 
104 Bytel ................ 5 

15 Cascade Electronics . . . . . . . 34 
** CC Software . . . . . . . . . . . 75 
71 Complete Logic Systems . . . . 11 
105 Computerized Processing Unltd. 16 
07 Compu View . . Inside Front Cover 

32 Digital Research Computers . 68, 78 
16 Dreamtech ............ 17 
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88 Koala Computers . . . . . . .. 25 
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68 Programmers Paradise . . . . . . 7 
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62 V Communications . . . . . . . 47 

39 Xenosoft . . . . . . . . . . . . . 60 

70 Zortech, Inc. . . Inside Back Cover 

Coming in Issue #44, Object Oriented Programming 

• Actor: An Object Oriented Development System for MicroSoft Windows 

• Smalltalk: State of the Art Object Oriented Programming? 

• C++: Objects for C'ers 

• Designing (and Building) a PC Robot 

• Review of the PT68K-2 Computer 

• Debugging Tools for C Programmers 
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By Gary Entsminger 
1912 Haussler Dr. 
Davis, CA 95616 

Turbo Prolog 2.0 - Cresting The 
New Wave 

While many of you have been basking on the 
shores of some outstanding new Cs (Turbo, Quick, 
Datalight, Mark Williams, and the like), Gary's 
been beta-testing the latest version of Turbo Prolog. 
And, to put it mildly, he likes what he sees. 

T
urbo Prolog 2.0 starts quickly, and goes 
into a slick, easy-to-handle user inter­
face of pulldown and popup menus. It 
drops into a better-than-average Turbo 

editor so you can enter your program, and then 
gets you results (via the interpreter) faster than 
any compiler I know. 

There's plenty of help on line (including a 
listing of all the built-in predicates). And com­
pile to EXE is quite fast. Execution times are ex­
cellent. 

If you've been thinking about learning 
Prolog, Turbo P 2.0 is to date your best chance. 
The two manuals (Turbo C size) have enough 
examples, ideas, and wisdom to bring any 
serious programming hacker in. That is - any 
serious and logical programming hacker. (I'm 
still not sure where the ill and nonlogical fit in.) 

If you've been using Turbo Prolog 1.0 or 1.1, 
you'll find much that's been improved or 
added to 2.0. For starters -

(1) A better user interface (you can redefine 
hot & command keys; and use Pick files, etc.); 

(2) An external, indexed, database system 
which supports EMS memory; 

(3) BGI graphics (identical to Turbo C's and 
Pascal's and very powerful); 

(4) Error trapping & exception handling 
(which makes it possible to add useful error 
correction at RUNTIME); 

(5) Extended error control in EXE files (you 
can set the error level); 

(6) Foreign language calls to Turbo Prolog 
(In Turbo P 1.1, you could call functions writ­
ten in other languages, but they couldn't call 
TP. Now other languages, like Turbo C, can call 
functions written in Turbo Prolog. In fact, you 
can call the functions in the Turbo Prolog 
library from other languages. Very interesting!); 

(7) High resolution text modes (the video 
system now supports 43 or 50 rows by 90, 120, 
or 132 columns); 

(8) Improved code generation (Programs 
compiled in 2.0 tend to be 20-25% smaller than 
those compiled in 1.1. The smallest Turbo 
Prolog program is now about 12K); 

(9) Memory allocation control (So you can 
specify how much memory your EXE applica­
tion should allocate from the operating system. 
This opens the door for TSRs at a very high 
level!); 

(10) And many new predefined domains 
and predicates. 

As you can tell, I'm very excited about the 
new Prolog, having watched it grow better and 
better during the past year of beta-testing. 

Out Of Here 
And speaking of beta-testing, I believe Bruce 

Eckel is going to have a lot to say about this 
strange art and a hot new C ++ compiler next 
issue, when we tackle objects and object­
oriented programming. 

This new wave of higher level programming 
languages will certainly make it easier for 
other-than-whizzes to develop sophisticated ap­
plications. 

Programmers will still have to know a lot, 
but they won't have to know as much. And a 
lot of the programmers I know (no names, 
please) will be glad to hear it. 

So stay tuned to Micro Cornucopia, where we 
either ride the waves or crash into them. 

Cheers. 

• • • 
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The change 
to a pure language 

Now, C programmers can move 
over to C++ with Zortech C++ 
- the worlds first 'true' c++ 
compiler for MS-DOS machines. 

Zortech C++ is a 'true' 
compiler and fully conforms to 
Bjarne Stroustrups specification 
as outlined in his book 'The C++ 
Programming Language! 

Previous implementations of 
c++ were actually 'translators' -
only able to translate C++ source 
code into C. Of course, this was 
unacceptable due to the long trans­
lating and compiling times. 

Now, C++ comes of age with 
the introduction of the worlds first 
true C++ compiler-from Zortech! 

........ ........ ........ . . . . . . . . 

• Object Oriented Programming 
C++ is to C what Modula 2 

is to Pascal. C++ brings 'classes' 
to C, so you can create separate 
modules that contain their own 
data and data-related operations. 
These 'classes' then become new 
types that can in turn be used to 
create further modules - this 
allows you to practically create 
your own language. 

• ANSI C Superset 
You don't have to throw away 

your existing c programs- c++ 
is a superset of ANSI C. Now, you 
can take your Microsoft C or Turbo 
C compatible programs and easily 
migrate to c++ to take full advan­
tage of the new c++ features. ,.. 

~'YES'' ~~ Rush~e ' 
~ c++asshown ' 

, below: ' 

• 'Codeview' Compatible 
Zortech C++ is compatible 

with 'Codeview' -Microsoft's 
industry standard source code 
debugger. 

• Improved Program Structure 
As stated in 'The C++ 

Programming Language; by using 
C++ "It would not be unreason­
able for a single person to cope 
with 25,000 lines of code!' 
• Other benefits 

Heres just a few: Operator 
overloading, overloading function 
names, default arguments to 
functions and better type checking. 

ESSENTIAL READING! 
This 325 page book 'The C++ 
Programming Language' by Bjarne 
Stroustrup contains the original 
definition of C++. All the examples 
shown in this book have been suc· 
cessfully compiled and executed. 
with the Zortech C++ Compiler. 

, D Zortech C++ D C++ Book 4lii... 
~ $99.95 $29.95 ~ 4lli... 
~ VISA/MC/COD/CHECK ACCEPTED ~ 

ZORTECH 
IOS1'0N LONDON flANUUIT GENEVA 

,.~~~~.~······························································i~i~~···············~~, , VISAorMC .................................................................... Exp.Date .......................... ' 
~ To: ZORTECH INC. 361 Massachusetts Ave., Arlington, MA 02174. 
~ Tel: 617-646-6703. Fax: 617-648-0603. 

,, CALL THE ORDE1t!:!2i!~~! 1-800-848-8408 
i 



VERY HIGH RESOLUTION 
The PC Tech COLOR and MONOCHROME video processor boards employ the TMS 34010 
high performance graphics co-processor to insure the best possible video performance 
at reasonable prices. 

Color 3401 O Video Processor: 
• Featured on the cover of 

Mi·crQ qorn'-'copia. 
-• From 800 x 512 through 

1024 x 800 resolution (depending 
on monitor and configuration). 

• 8 Bits per pixel for 256 
simultaneous colors 

. • Hardware support for CGA/MDA 
".· emulation. 

·~ ~C, XT, and AT compatible 

.., 
I .· HI 

The PC Tech Color 34010 video processor is a superior 34010 native code and DGIS development tool. 
We support up to 4 megabytes of program (non-display) 34010 RAM as well as up to 768K bytes of display 
RAM. Compare our architecture and prices to any other intelligent graphics board. Then choose the PC 
Tech Color 34010 Video Processor for your development engine and your production requirements as well. 

Color 3401 O Video Processor ..................... $1, 195.00 
Price includes 512K display RAM , 1024K program RAM , and utility software. Monitor not included. 

Also available: DGIS, 34010 C compiler, assembler, 34010 fractal software, 
additional display and program memory, and various monitor options. 

PC Tech Monochrome 34010 Video Processor and Monitor 
• 736 x 1024 resolution (other options available) 
• 2 bits per pixel for 4 hardware gray shades . 
• Hardware support for CGA/M DA/Hercules emulation 
• PC, XT, and AT compatible 
• Full page 66 line text editing with many popular editors 
• Excellent windows 2.0 application development system 

The graphics and bit manipulation capabilities of the TMS 34010 make the PC 
Tech Monochrome 34010 Video Processor 66 line full page text and graphics 
display faster than many 25 line systems. The video processor is available 
separately or with the high resolution white phosphor monitor shown above. 

Monochrome 34010 Video Sub-System .......... $1,295.00 
Price includes Monochrome Video Processor and monitor pictured above. 

Also available: DGIS, Tl 34010 C compiler, Tl assembler. 
Monochrome 34010 \:fideo Processor also available separately. 

Designed, Sold and Serviced By: 

. . , 

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

(612) 345.4555 
(612) 345·5514 (FAX) 

Reader Service Number 3 

PC, XT, AT, OG/S, Hercules, and Windows 2.0 are trademarks or registered trademarks of their respective companies. · 




