




























































































































































































Gary L. Scott
Decision Technology
P.O. Box 5040
Aloha, OR 97007

Is There A Market For Your

Product?

You're a technical person, right? So how are you
researching the market for you new product .idea?
Not very technically I'd guess. In the following ar-
ticle Gary shows you how to apply a matrix to
marketing.

ow do you determine the market

potential for your brainstorm? Is the

easiest and best method to simply

spend the next six months developing
your new product? Then call up all of the
dealers on the West Coast that carry your type
of product and offer to sell it to them? Then sit
back and wait for the money to roll in?

This article will address commercial vertical
market software. Although we will concentrate
on marketing commercial software, most of
what we discuss here should also work for the
programmer who has written a fancy new
utility.

Before we get in too far, it's important to
define the difference between horizontal and
vertical markets:

Horizontal market: Programs like word
processors that almost anyone in any job can
use.

Vertical market: Specialty programs directed
toward a narrow market segment or specialized
need. Programs fitting into this category in-
clude routines which calculate the optimum
way to saw a log into lumber.

Direction

To sell a product you must understand the
needs and wants of your target audience. Your
goal is to meet those needs more effectively
than your competitors. This article will cover
marketing. We'll also discuss tools for deter-
mining what to offer your target audience.

Let's say you have an idea for a new
program and you want to assess its potential
market. The easiest way to do that is to find out
how many other companies are already there.
A quick trip to your local software supermarket
is a good start. Also check a couple of years
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worth of BYTE, PC, and Micro C magazines.

Let's say your search turns up nothing
similar to your idea.

Perhaps you've stumbled on the one remain-
ing unexploited vertical market. But have you?
Probably 75% of all software never makes it
into your local software supermarket or any of
the popular computer press. Why? Because the
people who purchase that kind of software
don’t read computer magazines.

What do these folks read? Sometimes noth-
ing. But most of these people subscribe to one
or more trade magazines, and you’ll usually
find ads for software that appeals to the same
vertical markets that the magazines do.

e prepared to tell
the inevitable “white
lie” since no vendor
wants to send literature
to a competitor.

Great, so now that we have a source for in-
vestigating our potential market, how do we
find these magazines? Normally the best source
for this type of magazine is someone in the in-
dustry. They can not only tell you the names of
the magazines that cater to their industry, but
more important, they can often tell you which
are highly regarded and which ones are ig-
nored.

If you don’t know anyone in the industry,
your next best bet is a university library,
preferably one that offers a degree in your
chosen field.

University libraries usually subscribe to a



large number of trade magazines since
many trade magazines send copies to
libraries for free. If the nearest college is
a two-day drive from your house, you
can normally get a list of titles from the
Readers Guide at your local library and
then get copies via inter-library loan.

Once you have the magazines in
hand, check them for software ads.
Xerox any ads offering products similar
to yours.

Also, it’'s not uncommon for trade
magazines to have annual comparisons
of software. For example, every Decem-
ber, Sales & Marketing Management
magazine runs a comparison of several
hundred sales and marketing applica-
tions packages.

Often the comparison done in these
magazines is superficial, but you can
get some very important information
from these articles. First is an indication
of the size of the market both in number
of programs sold by individual vendors
and in the number of vendors that are
currently in the market. You can also
get a feel for the price the market will
pay for your product. Most important,
you’ll probably get the names and ad-
dresses of your potential competitors.

Armed with the names of your com-
petitors, the work is ready to begin. All
serious software vendors have literature
describing their product and many have
demo disks (for a nominal fee). Call
them and request a copy of their litera-
ture. You may talk to one of their sales
personnel who will probably ask you
some questions to try and weed out the
serious customer from the person col-
lecting fuel for his wood stove.

Be prepared to tell the inevitable
“white lie” since no vendor wants to
send literature to a competitor. Often

you can get information from the com-
panies by filling out bingo cards in the
magazines, but you should still expect a
follow-up call from the companies you
selected.

Meanwhile

While you're waiting for the litera-
ture, start analyzing your competition.
Go to your local office products store
and purchase the largest pad of paper
you can find (desk pads work well,
especially if they have a pre-printed
grid).

Divide the pad into a matrix of boxes

The columns in the matrix need to
address all of the four Ps of the market-
ing mix: Product, Price, Promotion,
Place. (See Figure 1.)

The list isn’t complete, it’s just to get
you started. Note, however, that
product, price, and promotion are the
most important.

Phoning

After you have completed a prelimi-
nary cut of the matrix analysis, it’s time
to get on the phone. Start with the
magazines. Talk to the authors of ar-
ticles covering your type of software.

Figure 1 - The Four Ps

Product Price
quality list price
options discounts
packaging

warranty /

Promotion Place
advertisement how sold?
how sold? coverage

two to three inches square. Along the Y-
axis write the names of all of the com-
peting programs. (Be sure to leave room
for your package.) Along the X-axis jot
down all of the important features and
benefits.

For instance, if you're designing a
data base you should have a column for
the maximum number of records—a
column for variable or fixed length
records—a column for the maximum
length of each record—etc. Be sure and
leave a number of columns unlabeled.
(You'll think of more after the literature
comes in.) Also include a column to
track how long it takes the companies to
send you literature and how often they
call.

Check with columnists and editors who
have mentioned your competitors’
products. Keep in mind that these
people are busy, don’t expect them to
spend hours discussing the pros and
cons of every package.

Write down the questions ahead of
time and then pare them down to five
minutes worth. Always ask the people
you call if they have the time to answer
your questions, or if it would be more
convenient to call at another time. They
will appreciate your thoughtfulness and
may very well give you more informa-
tion than you would have gained other-
wise. Above all, be Professional.

Record the conversations. If you find
the practice distasteful, take notes

TR
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during and immediately after the con-
versation. Don’t assume that you will
remember the details two days later.

It's also a good idea to follow up
with a letter of thanks. You may well be
contacting these people again as you
start marketing your product. You want
them to remember you as a profes-
sional.

Context Questions

When you talk to these folk, you
want to ask context, not content, ques-
tions. You will find context questions to
be harder to answer but more informa-
tive. An example of this line of ques-
tioning: ““How important is local sup-
port for the product?” The content
equivalent: ““How many companies
offer local support?”

What you are trying to do with the
interviews is fill in the fuzzy areas. For
instance, the annual comparison of sales
and marketing software mentioned ear-
lier can give you all kinds of factual
data, but it probably wouldn’t reveal a
controversy among users over the value
of certain features (or the value of using
a computer at all).

I can’t overemphasize the impor-

tance of the matrix analysis and inter-
views. This work will provide a founda-
tion for your project, so do a thorough
job and keep it up-to-date.

First Decision Point

Once you have completed this
matrix, you've reached your (first
decision point. You have enough infor-
mation to make your first educated
“’stop now’” or “continue’” decision.

Look at the matrix and ask, “How
am I going to differentiate myself from
everyone else?”’

Remember we are discussing a
market-driven business. You are not
IBM, and even IBM has discovered that
customers will not always line up to
buy a product just because it says IBM
on it.

When trying to determine how you
are going to differentiate your product
from competition, keep in mind the four
P’s of the marketing mix. Product, price,
promotion, place all give you potential
opportunities for differentiation.

It's easy at this point to fall into the
trap of saying to yourself, “I'll add fea-
tures and lower the price so my product
will sell like canned beer.”

Editor’s note: Lots of beer companies
have tried the same procedure. Unsuccess-
fully.

Remember that everything is a
tradeoff. Can you really lower the price
and still offer good customer service?

Keep in mind that price differentia-
tion is the worst reason to make a
“continue” decision. Price competition
can be very destructive to yourself, your
competitors, and eventually, your cus-
tomer.

Feasibility Study

What you have just done is a simple
market feasibility study. This is not to
say that you are finished with your
market research, but you should now
have enough information to make an in-
formed decision on market potential.

The matrix is a tool. Like any other
tool you can use it to create a work of
art or a pile of kindling. It depends on
you.

In a future article I'll discuss more
tools—tools that take you further into
the realm of market research.

If you have questions, feel free to
drop me a letter.
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PROMPT DELIVERY!!!

SAME DAY SHIPPING (USUALLY)
QUANTITY ONE PRICES SHOWN for FEB. 15 1988

Software Developers

We need your program!

Do you have a program that’s good enough to
sell, but don’t want the problems or financial risk
of producing, typesetting, printing, packaging,
warehousing, marketing, distributing and sup-
porting a product?

IC-

UTSIDE OKLAHOMA: NO.SALES TAX

DYNAMIC RAM
1048Kx1 100 ns
* 256Kx1 100 ns
64Kx4 120 ns
256Kx1 80 ns
256Kx1 100 ns
256Kx1 120 ns
41256 256Kx1 150 ns
41264 + 64kx4a 120 ns
EPROM
27C1024 64kxi6 150 ns
27C1000 128kx8 200 ns
27C512 64kx8 200 ns
27256 32Kx8 250 ns

27128 16kx8 250 ns

STATIC RAM
43256L-12 32kx8 120 ns $10.95
5864LP-12 8Kx8 120 ns 4.85

OPEN 62 DAYS, 7:30 AM-10 pm: SHIP VIA FED-EX ON SAT.

1Mbit
51258
4464

41256
41256
41256

$36.00
9.25
6.95
9.85
9.75
8.95
6.65
9.25

$37.95
37.50
14.95
6.75
6.50

IBM PC/XT, Compaq Portable & Plus; hp Vectra

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

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

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

80287-8 80387-16

160.00 S245.00 80387-20
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But we can’t help you if you don’t submit. Call
or write today for our submission guideline kit.

087-2
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L L2 L =i —] Y SUNDAYS & HOLIDAYS: SHIPMENT OR DELIVERY, VIA U.S. EXPRESS MAIL
= = SAT DELIVERY | MasterCard/VISA or UPS CASH COD
PU BLISHIN G G ROU P ™ _ncLwedon | Factory New, Prime Parts wPoo
1240 Johnson - Ferry Place, Suite A10 m'f‘Esgil',VED 9\1’:“] 2“4 oCoFégpngngE\isog % 8U Nél %;[_529"891
Marietta, GA 30068 T o Ms050/2 | BEGGS, OK. 74421 ( )
(404) 977-6034 - : No minimum order. Please note that prices are subject to

change. Shipping & insurance extra, & up to $1 for packing materials. Orders received by
9 PM CST can usually be delivered the next morning, via Federal Express Standard
Air @ $4.00, or guaranteed next day Priority One @ $10.50!

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

Reader Service Number 35 Reader Service Number 37
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The Ultimate Lap-1op

The McTek286B Lap-Top com- _
bines the fastest, most reliable
AT motherboard available
with the most visible full-
size LCD lap-top screen
on the market. Running // ;
at a switchable 8 or ,/@/
10 MHz, it includes
a 20MB hard disk,

3v2" floppy drive,

color monitor or a digital
or composite monochrome
monitor. Included also is
an external 5¥4" floppy port
for reading and converting
to 312" disks (5v4" external
drive w/case, power supply:
$179 when purchased with
Lap-Top). The McTek 286B
7 Lap-Top comes fully assem-

parallel & serial ports, Award electroluminescently backlit, 80-column by bled with our one-year parts &
3.01 bios, 640k, turbo indicator 25-line LCD with adjustable intensity and labor guarantee, and sells for
LCD & mouse interface. The screen-angle. It's as readable as a CRT an amazing, com- 1 799’
screen is a fantastically readable, You can also plug in a digital or analog plete price ofonly$

3 MB On-Board AT! XTI Turbos & Supers
Our McTek 286A is the most integrated AT-compatible to date. 640k 477/8MHz and 4.77/10 switchable XT turboboards;

It utilizes the highly regarded Chips & Technology chip set, and two 360k floppy-disk drives with controller; one parallel,

includes memory upgradable on board to 3 megabytes. No more
worries about speed compatibility with expanded memory cards!
The 8/10MHz, @-wait state McTek 286A runs at 11.5 Norton SI, and
an effective 13.2MHz on the Landmark test. Serial, parallel & game
ports are all standard on board. With Award 3.01 bios, 640k, 200w
power supply, Samsung amber monitor with Hercules-compatible

Seagate. Assembled & fully tested, with a full one-year warranty.

one serial and one game port; AT-style keyboard; clock,
FCC-approved slide-case; eight slots; Hercules-compatible
graphics card; amber monitor w/base; fully assembled and
tested; one-year parts and labor warranty.

controller, locking case, AT-style keyboard, 1.2MB drive, 20MB XT Turbo Superturbo
ate. 1 , Wi full one- . $59 4.77/8MHz  4.77/10MHz

Get in on the most advanced AT-compatible
on the market, at the lowest price ever offered! $ 1 3 99 .’ !
McTek Systems, Inc. ® 1411 San Pablo Avenue ® Berkeley, CA 94702 ® 414-843-0714

DISK DRIVES MONITORS PC/XT PC/AT

FUJitSU 360K ..vuvenaennns CitizenCD 120......... $150 Samsung amber ......... $79 640k TurboMothrbrd..... McTek286 6/8/10/12MHV $289
Fujitsu 1.2MB .. CitizenCD 180 ........ $189 TVM EGA color 10MHz TurboMothrbrd. . 389 Baby McTek 286B-AT
TeacC..cvveeanen . HPLASAR Serial2..... $1799 TVM RGB color Multi 170 w/disk contrir ..$59 10/13 O-wait ........ $409
Teac 1.2MB ........... Epson LX-800 ......... $219 NEC Multisync 640k RAM card ..........$39 McTek 286A O-wait 3MB
Toshiba 3%" 720k ..... $119  Toshiba 321 XL........ $559 Sony Multiscan 2MB Expansion card... $115 4 ports on board .... $449
Floppy controller ........ $22 Call for prices of other brands HGC-compat.mono card . $55 RS232 2-portcard .......$35 3 MB Muttifunction card $125
20MB Hard Disk Kit.... $289 Color graphic card ...... $49 4-serial portcard ........ 2MB Expansion card... $125
Har cens EGA Paradise ......... $159 Game /O card .......... Multi I/Ocard .....ceeu.. $59
v o bo 384k Multifunction card ..$69 Locking slide case....... $65

Easydata int. 300/1200 ...$79 MOUSE FCC-app. slide XT case ..$29 200W power supply ...... $79
Talheho external 3/12.. $105 150W power supply ...... $85 Enhanced keyboard ..... $59
Everex 2400 external... $185 Logimouse C7........... $75 XT keyboard ............ $49 WD HD/floppy controller $149

Reader Service Number 42

*Prices subject to change without notice.

Complete Complete

vicTek

Kingtech Portable Computer
Kits: XT/AT (power supply,
case, keyboard, monitor)
.................. $380/$410
Eprom burner 4-socket $139
Lap-Top Kits ..........

AC power center .......

AC power strips ....

Diskette file box
Printer or serial cable..... $8
386 16MHz 2MB .. $159
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John P. Jones
6245 Columbia Ave.
St. Louis, MO 63139
(314) 645-1596

A Pascal Debugger
(For Programmers Who Are Less Than Perfect)

There’s a debugger for C? So what? There are
lots of debuggers for C. How about a debugger for
Pascal? It's a commercial debugger, but at $45 it
sounds like a steal.

t's April 14 and you've just finished your

15,000 line Turbo Pascal program which in-

sures that Uncle Sam doesn’t get more than

his fair share. After putting in all the finan-
cial data (that you of course have fully or-
ganized and ready to input), the program
chews on the data for a few seconds, then
proudly informs you that you still owe the IRS
$7,324,857.82. :

Since you’re not Chairman of General
Motors, you suspect something’s amiss. You've
tested each of your subroutines and UNITs
during development, so where do you go from
here?

Debugging, like the original coding, should
be done in a logical and structured manner.
First, isolate the problem area to minimize the
number of routines that need to be examined.
The next step, which is also the least effective,
is to reexamine the source. Look for things like
parameters mistakenly passed by value, unini-
tialized variables, missing calculations, and the
like.

Next add output statements to indicate the
progress of the program. At critical or suspect
points, put in a sequence of statements of this
form:

Writeln (’In Procedure ’’CriticalProc’’,
Taxes = ‘', Taxes);
RestartCh := ReadKey;

This technique of course has it's disad-
vantages; it involves repeatedly editing, compil-
ing and running the program to check each sec-
tion. The program will be larger. Also, the in-
formational writes will most likely interfere
with other screen output. If your program uses
graphics, it may be very inconvenient to use
this method.

Perhaps the most effective tool to use in
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debugging is a symbolic source code debugger.
Borland has announced that they are working
on debuggers for their products. One for Turbo
C is due in the first quarter of 1988 with a ver-
sion for Turbo Pascal to follow.

Until that time, there are alternatives—one
of which is from Turbo Power Software of
Scotts Valley, California. Tdebug+ version 4.0
(available March 1) provides all the facilities
needed to effectively locate any insects (such as
giant-winged tax bills) lurking in your code.

What's Needed

What should a source level debugger do? At
the very least, it should provide a means to
step through the program and examine the
changing values of variables at each step. A
“window” into the source with an indication of
what statement is to be executed is helpful, but
at the very least it should display the current
source line number.

It should understand a variable’s symbolic
name rather than its memory address.

Breakpoints and passpoints are next in order
of importance—they let you execute at full tilt
until execution reaches a certain point (or
event).

How is all this possible? The files generated

by assemblers and compilers include informa- -

tion about both symbols and the source. The
linker, which then combines these files into an
executable program, can also produce a “map”
file that provides the information to a debug-
ger.

In Turbo Pascal, the compiler puts the infor-
mation into the .TPU file (linkable object) and
the linker can generate a .TPM or special map
file. Borland provides a utility to convert .TPM
files into standard .MAP files. Only information
about global variables and procedures is nor-
mally included in these files. Local variables
and nested procedures are only visible within
their own block and therefore need only be
known to the compiler, not the linker.

For Pascal and Modula-2, local variables
only exist during the execution of the proce-
dure that contains them. When the procedure is
invoked, storage for the variables is allocated




on the stack and then released on return
from the procedure. Obviously, a
debugger has a problem providing sym-
bolic access to local variables.

Tdebug+

In order to allow symbolic access to
local variables and nested procedures,
Turbo Power includes a program that
patches both of the Turbo Pascal com-
pilers so that local symbol information
goes into their output. The resulting
files are fully compatible with those
produced by the normal compilers but
can be double the normal size.

After installing the debugger and
compiling your program with the
proper switches to provide debug infor-
mation ($T+, $D+), you are ready for
the chase. Invoke the debugger with the
command line:

TDEBUG [OPTIONS] PROGNAME [PARAMETERS]

Tdebug will load, then load your
program, read the source and .TPM
files, and display the debugging screen.
This initial screen has two windows:
one for the source, which has the next
statement to be executed highlighted,
and the command window.

Within the text window, you can
scroll back and forth through the
source, view other source files, and dis-
play a symbolic disassembly of the
machine code. When in assembly mode,
another window opens which shows
the current values of all the CPU
registers (this window can also be ac-
tivated in the source mode).

The watch window is opened when-
ever you “watch’ a variable; it is ex-
panded and contracted as watch vari-
ables are added or deleted. The watch
window is updated periodically to in-
sure the values displayed are correct.

The final window is the memory
window. It allows you to monitor an
area of memory (normally a data area)
and is updated whenever you return to
the debug screen.

Permanent breakpoints and
passpoints are set with the P command.
These are monitored for all the tracing
commands. Temporary breakpoints are
set either with the tracing commands or
with the B command. The B command
is used to monitor a variable for change
or reaching target value, or to monitor a
range of memory for change.

Program execution is initiated/fol-
lowed with the tracing commands.

e T<n> - executes <n> statements in

either source or assembly mode

The assembly

mode is fun—it’ll
teach you a lot
about your
compiler.

* N - executes to the next statement
(procedure calls in one step)

* ] - like trace, but always forward

in the source

* G<bkpt> - executes until break-

point set here reached

* GMc<bkpt> - like G, but when the

set breakpoint is reached, it
checks the permanent and tem-
porary breakpoints and stops if
any reached

e GT - trace (T) with breakpoint

monitor at every statement (slow?!)

Tdebug knows about graphics—for
all of the above tracing commands the
debug screen is swapped with the
program’s output screen unless the
“noswap”” option in the command is
used. The possible problems you may
encounter with some graphics adapters
are detailed in the manual (I had no
problems in my testing). Each time you
return to the debug screen, the
program’s screen is saved and the
debugging windows updated.

Variables can be examined/modified
by name or address with the E com-
mand. The W command sets up watch
variables. The D command opens the
memory window and allows viewing of
variables in any of 14 different formats.
Again, these commands are fully sym-
bolic. The E command automatically
determines the type of the variable for
its display, but type casting can be used
to force a different representation.

The TB command is used to show
“how did we get here?” information. It
examines the stack and provides a
traceback all the way to the main
program.

Tdebug+ has some additional fea-
tures. It can use either extended or ex-
panded memory for its source and sym-
bol buffers; this reduces disk accesses
and lets you debug larger programs. It
supports keyboard macros; you can as-
sign frequent command sequences to a
function or control key. You can also

search the text buffer forwards or back-
wards to rapidly find a procedure or
variable name.

The assembly mode is fun—you can
learn a lot about how the compiler
operates by using it. Since the original
source (if available) is interspersed with
the symbolic disassembly, you can see
exactly what the compiler did for you.
You can also disassemble to the printer
or a disk file. This raises the possibility
of hand optimization of time critical
routines.

I haven’t found any bugs in the beta
test copy I've been evaluating, but I
haven’t really been able to push it to it's
limits either. At $45 (390 with source), I
think it's an exceptional buy.

Add Ons

The only computer language with all
features for all situations is Ada. It's
large, cumbersome, and difficult to
learn. Most languages try to provide a
balance between features and size and
let the programmer create the routines
he/she needs for specific problems.
Turbo Pascal is one of the languages
that provides a good balance, fast and
efficient but with sufficient power buiit-
in to make the coding easy.

The lack of some special features has
created a market for useful, unique
and/or difficult-to-program subroutine
libraries. If you are programming to
learn, or just for recreation, you should
write all your own procedures and
units. The best way to learn a language
is to use it.

If you are pressed for time, or are
programming for pay, it makes more
sense to take advantage of the commer-
cial add-ons (why reinvent the wheel?).
Also, since source is usually included,
the routines can be modified or used as
models for your own routines. I'll intro-
duce you to two of the packages I've
been looking at recently, and in later
columns will look at others.

Borland’s Graphix Toolbox

The whole series of toolboxes for
Turbo Pascal has been upgraded for use
with version 4. This time I'll look at the
graphics package.

I must admit I was a bit disap-
pointed with this upgrade; I expected it
to be a total revision of the version for
Turbo 3. Instead, the package is basical-
ly the same, with the exception that it
uses linkable .OBJ modules for the dis-
play adapters rather than $include files.

It seems to be a step backwards from
the device independent graphics sup-
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port of the version 4 compiler package
to the device dependent nature of this
toolbox. Of course, to be fully display
independent, all of the drivers must be
present when your program initializes
the graphics system, but that's better
than needing several versions of the
program.

Grumbles aside, if you need support
for multiple screen windows in a
graphics environment, high-level plot-
ting routines, curve fitting, pie charts or
histograms, this package may be for
you.

One especially good feature of the
window system is the world coordinate
concept. Each window can have its own
coordinate system, independent of its
physical screen coordinates. For in-
stance, a window can be created whose
“world” includes only X and Y values
between -1 and +1, even though it fills
the screen. This can make plotting of
real life values easier.

Turbo Professional V 4.0

This package, from the Tdebug+
people, rates an unqualified WOW! In it
you'll find routines for:

¢ Fast windows and screen I/O

 Virtual screens

* PopUp windows

* Pulldown menus

* Line editor (very small but very
useful)

* Long (up to 65520 character)
strings

* String manipulation

* String formatting

* DOS command line parser

¢ DOS and BIOS calls

* Interrupt and TSR management
routines

* In memory sort routine (fast)

* Keyboard macro processor and
editor

* Routines to use both extended
and expanded memory

* Large (> 64K) arrays, in normal or
EMS memory or in virtual
memory

* BCD arithmetic (which Turbo lost
in the upgrade to version 4)

* Runtime error recovery (if not
fatal, your program can continue)

They include a set of programs that
demonstrate the kinds of things you can
do with the package—several PopUps,
a dandy little source generator for the
menu unit, utilities and some impres-

sive window demos.

I've had the product for two weeks
and haven’t begun to explore all the
possibilities. The routines use both Pas-
cal and assembler; complete source is
provided for everything. At $99 list, if
you need even a few of the tools this
package provides, you can’t go wrong.

Next Time

Next time I plan to talk about mixed
language programming. Some “’foreign”’
languages are more difficult to integrate
than others.

Sources

Turbo Graphix Toolbox
Borland International
4585 Scotts Valley Dr.
Scotts Valley, CA 95066
(408) 438-8400

Tdebug+, Turbo Professional
Turbo Power Software

3109 Scotts Valley Dr., Suite 122
Scotts Valley, CA 95066

(408) 438-8608

XEROX 820-1 AND 820-2 ITEMS
Reconditioned, Assembled and Tested

820-1 8" COMPUTER SYSTEM.............
5 1/4" COMPUTER SYSTEM............

......... $330.00
......... $350.00

......... $395.00
......... $415.00

820-2 8" COMPUTER SYSTEM.............
5 1/4" COMPUTER SYSTEM.........c...

820-1 COMPUTER MONITOR (COMPLETE)............ EQIZS 00
820-2 COMPUTER MONITOR (COMPLETE W/CONTROLLER$&%95.00
820 COMPUTER MONITOR (NO MAIN BOARD)....%ﬁv ) 85

$

e\

HIGH PROFILE KEYBOARD (COMPLETE)....,.

.00
45.00

price listing.
trademark of Digital Research.

TERMS: Pre-payment, COD, Visa/Mastercard. California residents add sales
tax. Orders are FOB Hayward, CA.. Shipments by UPS Ground unless
otherwise requested. Prices and availability are subject to change
without notice. All products are assembled and tested and have a 30 day
warranty unless otherwise stated. Call or write for current product and
Xerox is a trademark of Xerox Corporation. CP/M is a

Disks from over 300 other micros

s availabe from previ
for only $25.00 Call

SKENQSTET

FORMAT /DUPLICATE

820-1 MAIN COMPUTER BOARD..... wp o BFe e e $ 50.00
FULLY POPULATED BOARDS, Aﬁﬂ"?@g&zw REPAIR)S 20.00 READ/WRITE /
820-2 MAIN COMPUTER BOARD . J.%%s% . ... .......... $ 70.00
FULLY POPULATED BOARDS, RS IS (NEED REPAIR)S 30.00
820-2 FLOPPY CONTROLLERBOARD................. $ 95.00
DUAL 8" SSDD DIS '@hD%%ES/ENCLOSURE (COMPLETE) .$175.00
DUAL 8" DISK DRYUS CABINET (NO DRIVES)........ S 75.00
5 1/4" pp ‘é‘%xsx DRIVE CABLE............cvnn.. $ 20.00
8" DUALYBISK DRIVE CABLE......c0vvnunnnnennens $ 35.00
RS-232 ABLES . «.vvvevenereneenennnnenneeeeenns $ 10.00
LINE CORDS........0...... ea.53.00] Upgrade
280-B 6MHZ...ovoeeeennn. ea.$3.00) E<I COMPUTER PRODUCTS
Z80H BMHZ.............. ea.§9.gg 2273 AMERICAN AVE. #8 |
/4" DSDD DISKETTES...ea. .
8" SSSD DISKETTES....... ea.s1.25] HAYWARD, CA 94545 To Order Contact:
DC300A DATA CART..USED...2,55.00 (415) 786-9203

ous versions
for -Authorization
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2210 SIXTH ST. BERKELEY, CA. 84710
(415) 644-9386
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8280 Clairemont Mesa Blvd., Suite 117
San Diego, California 92111

ERAC CO.

(619) 569-1864

Motherboard 6 & 10 Meg
Zero Wait State
8 Expansion Slots
1 Meg RAM On-Board
Math Co-processor Option
Phoenix Bios
200 Watt Power Supply
Hercules Compat. Video Board
Parallel Port
2 Serial Ports Active
Game Port
Clock/Calendar
Hard Disk & Floppy Controller
20M Hard Drive
1.2M 5" Floppy Drive
360K 5v2" Floppy Drive
5061 Keyboard
Case with Turbo & Reset,
Hard Drive Light and
Keyboard Disable Switch
Amber Graphics Monitor

$1581

EGA ADD $449
40M HD ADD $150
6 & 12 MHz ADD §$73

KAYPRO EQUIPMENT

9" GreenMonitor.............. $35.00
Keyboard ..................... 75.00
Hard Disk Cable Set(4) .......... 15.00
PRO-8 Mod. to your board. ...... 149.00
Host Interface Board............ 15.00
KAYPRO IC’S
81-189VideoPal............... $15.00
81-194RAMPal ................ 15.00
81-Series Character Gen. ROMs ..10.00
81-Series MonitorROMs ......... 10.00

POWER SUPPLIES

0-8VDC 100A Metered . ........ $249.00
Volt & Current Regulated

5VHA. -5VI.2A, 12VI1A,

S12VI2A,-24VI05A . ............ 9.90

HOURS: Mon.- Fri.9-6 — Sat. 10 -4

MINIMUM ORDER — $15.00
TERMS: VISA, MasterCard, Certified
- Checks, Money Order, NO COD. Visa
and MasterCard add 3%. Personal
checks must clear BEFORE we ship.
include shipping charges. California
residents add 6% Sales Tax. For more

information please write (or call).

BABY AT

Motherboard 6 & 10 Meg
Zero Wait State
8 Expansion Slots
80286 Processor
Math Co-Processor Option
1 Meg RAM On-Board
Phoenix Bios
200 Watt Power Supply
Hercules Compat. Video Board
Parallel Board
2 Serial Ports Active
Game Port
Clock/Calendar
Hard Disk & Floppy Controller
20M Hard Drive
1.2M 5% Floppy Drive
360K 5% Floppy Drive
5061 Keyboard
Mini AT Case with Turbo &
Reset, Hard Drive Light and
Keyboard Disable Switch
Amber Graphics Monitor

$1531

EGA ADD $449
40M HD ADD $150

UNINTERRUPTIBLE POWER SUPPLY $129

ELGAR MODEL SPR401 — THESE SUPPLIES MAY HAVE SOME MINOR COSMETIC DAMAGE, BUT ARE
ELECTRICALLY SOUND. 350VA WAVEFORM RECTANGULAR. RUN ON INTERNAL OR EXTERNAL 24VDC
BATTERY WHEN LINE GOES DOWN. TYPICAL TRANSFER TIME =

NEW 24V INTERNAL BATTERY $75

CPU & SUPPORT CHIPS

MC68000-8CPU ................ $8.00
Z80CPU ......oiii 75
ZBOACPU .....oviii 1.50
Z80CTC ..ot 1.50
ZB0APIO......oii 2.00
ZB0ASIO. ... 5.00
B08B. ... 6.50
8089-3 ... ... 6.50
DB2B4A ... 2.50
416415 ... 1.90
46412 ... 210

ICL7107 LCD Driver .............. 7. 00
6845. .. .. 5.00
V(3524 Switching Regulators . .. .. 5.00
1458 Dual Op-AMP . .............. .70
LM2877P 4W Stereo Amp Dual. ... . 2.50
MB81464-15 .................... 2.75
2716, e 3.00
2732, 3.25
2764 .. e 3.50
27C128-1 ..o 9.00
TAHCOO ...t .38

TALS125 ... .30
TALS373 ..o .50
TALS174 oo .30
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12MS.

Reg. $19.95

XT/TURBO

Motherboard
5 & 8 MHz Switchable
8088 — V20 Optional
Optional Co-processor
8 Expansion Slots
ERSO or Bison Bios
640K RAM
150 Watt Power Supply
Hercules Compat. Video Board
Parallel Board
2 Serial Ports Active
Game Port
Clock/Calendar
Hard Disk and
Floppy Controller
20M 5'4’Hard Drive
2 ea. 360K 5%” Floppy Drive
AT Style Keyboard
Standard Slide Case
Amber Graphics Monitor

$999

EGA ADD $429
40M HD ADD 3150
5 & 10 MHz ADD $21

SWITCHERS
5VI9.5A,12V/3.8A,-12VI8A ... ... $39.00
5VI3A, 12VI2A,-12VI4A .......... 19.50
BVIBA, 12VI2A,-12VHA .......... 29.00
5VIBA, 24VI1 V4 A, 12VI.6A,

AVIBA. . 29.00
SVHOA. ... 19.00
BVI20A. ... 24.00
BVI0A. ... 39.00
BVI75A,12VIBA,24VISA .......... 55.00

MISCELLANEOUS
Z80 Controller w/8-bit A/ID Conv. .$15.95
Nicd Pack 12VI.5AH ............. 6.50
Joystick 4 Switches 1" Knob ... .. 5.50

TEST EQUIPMENT
OSCILLOSCOPES
Phillips 3260E 120 MHz Dual ..... $975
TEK 7403N/7A18N/7B50A 60 MHz . .695
TEK 455 50 MHz Dual Trace... .. 595.00
ANALYZERS
TEK491 10MHz-40GHz ..... $4500.00
Nicolet 500A 1Hz0-100KHz ..... 1800
Biomation 805 Waveform Anlyzr .259.00

DBASE BOOK OF BUSINESS
APPLICATIONS by Michael J. Clifford

nowonry $3.95
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Letters (continuea from page 6)

So when you linked routines from C

and assembler, you had the eight-'

character limit—due to the assembler,
not the C compiler.

The author states that “this limita-
tion [name length] of one C compiler
extends to all C compilers (if you want
portability).” I've tried to port 8086 as-
sembly code from MASM to Aztec and
other 8086 assemblers. They don't all
work the same, so we have a similar
problem with assembly language.

The code generated from his ex-
ample obviously comes from an older
compiler without any optimization. The
jmp to a label on the next line always
gets removed by even simple peephole
optimizers.

The chkstk code in MSC may be dis-
abled during compile. This makes the
code to call a function smaller. But I've
found chkstk to be a wonderful aid
during debugging. Stack problems can
be notoriously difficult to find, especial-
ly in code dealing with many interrupts.

I use assembly for speed and C for
portability and readability. Code is
often maintained by another person
than the author and my experience has
been that C is far easier to maintain. So
use whatever language is appropriate
for the task at hand. Assembly language
certainly has its place; so does C. And
perhaps there’s even a good use for
COBOL!

Martin Nohr
4152 Rosenbaum Ave.
San Jose, CA 95136

Editor’s note: If nothing else, Isaacson’s
article generated a flood of great letters. I
haven’t seen so much good-natured dis-
agreement since a state department official
suggested statehood for South Africa.

Fractal Error

Thanks for the free sample issue #39,
which did indeed have a bunch of
worthwhile stuff—I might even sub-
scribe.

Larry Fogg’s article on the Man-
delbrot and Julia sets was useful, not
because of still another bubbly descrip-
tion of the unquestioned beauty of the
sets, but because of the simple core
programs which tempt one to play.

The programs probably would have
been slightly more useful if they had
not had a trivial mathematical error. If
you want to find the intercolumn spac-

ing for columns ranging from zero to
maxcol, you divide the range by max-
col, not (maxcol - 1). Oh, what a familiar
error. He did it for rows and columns in
both programs and is not the first.

Hal Lewis

Dept. of Physics
University of California
Santa Barbara, CA 93106

Editor’s note: Thanks for the correction,
Hal. A number of readers have sent in their
fractal code, also. They used 8087 assembly,
fixed point math, and more efficient algo-
rithms. Look for an article in the near future
explaining these techniques.

The RAM Price Debacle

If you've been following RAM prices
over the last few months, you know
what’s been happening. RAMs have
been skyrocketing in price at a rate to-
tally unanticipated. Here’s a brief
chronology, with some whys and
wherefores. Keep in mind that I'm quot-
ing volume pricing.

Early 1987-April: The price of 256K
DRAMs in large quantities is about
$1.60; 1 Meg DRAMSs go for about $18.
A reliable supplier of mine tells me that
1 Meg DRAMs will be less than $10 by
the end of the year.

American DRAM manufacturers,
chiefly TI and Micron Technology, have

been complaining to their congressmen .

about alleged DRAM “dumping” by
Japanese manufacturers. (Dumping is
either described as selling below the
cost of production of a product, or sell-
ing at a price below the price in the
home market.)

Congressmen yelled at the Japanese
government, which yelled at Japanese
DRAM manufacturers to “stop it.”
Japanese manufacturers ‘‘voluntarily”
limited their production, which
gradually raised the price of 256K
DRAMs to over $2. Korean manufac-
turers, primarily Samsung, although not
bound by any agreement, raised their
price to follow the market.

Mid 1987: The rise in the value of the
yen against the dollar continued to put
pressure on the semiconductor market.
Still, 256K DRAM prices were holding
fairly steady at about $2.25.

4th Quarter 1987: Samsung, the main
Korean manufacturer, reaches an out-of-
court settlement with TI, which accused
Samsung of violating various semicon-
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ductor patents with their 256K DRAM.
Samsung agrees (not happily) to pay TI
fifty cents per part as a royalty; 256K
DRAM prices are now about $2.60, and
rising.

End of December, 1987: As usual,
Japanese manufacturing and shipping
shut down for two weeks at the end of
the year. This exacerbates an already
bad shortage of parts. By the first work
week of January, prices of typical 256K
DRAMSs have shot up $1.

January, 1988: DRAMSs simply aren’t
avaijlable in large quantities. A broker
suggests to me that Samsung doesn’t
want to pay the patent royalty on
DRAMSs to TI, so is simply not import-
ing them into the U.S. By mid-January,
prices have shot past $4.50 per chip—1
Megs aren’t so bad, “only” about $28.

In a weird violation of the ironclad
rule of RAM sales (slower is cheaper), a
broker offers to sell 120 nsec DRAMs
for $4.50, 150 nsec for $4.65. Why? He's
out of stock on 150 nsec, but has plenty
of 120 nsec.

End of January: A broker calls me
up and offers 256K DRAMs for $6.50. 1
don’t faint. By this time, I'm numb to
the news.

Now (February 3, 1988): No relief in
sight, yet I can’t imagine this price run-
up lasting much longer. There are too
many companies which depend on
reasonably-priced RAMs.

Open up a current PC-type
magazine. Notice the ad prices on 2
meg populated RAM boards (prices
which are now probably below their
current RAM cost!). Call these guys up,
and you’ll probably hear either that
they’re “out of stock,” have raised their
prices, or both! How can you blame
them?

I conclude that only about 20% of the
RAM price increase we've seen has
been caused by the Yen-dollar exchange
ratio, 50% is due to politically-inspired
production cuts in Japan, and 30% is
caused by opportunism by non-
Japanese suppliers.

James Bell

SemiDisk Systems, Inc.
P.O. Box GG
Beaverton, OR 97075

LK X
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“You know, a simple binary model would work beautifully for this species.
There’s no doubt that applying bearcognition would be overkill.”

THE Z88 UNDER 2 LBS.

A Computer Without Compromise

* Where laptops compromise on display and RAM capacity to achleve portabllity, and
desktops seem to equate price with power, the Z88 Is a personal compuler which makes no

p I ® A CMOS-tachnology I with the power to address 4 Mbytes of
memory ® Acomputer with a work-free display of 8 lines of 80 characters, an LCD screen
which outdates all others, and a unique dynamic page map on screen ® A computer with
solid-state p torage ¢ A with ad d word Ing, spreadsh
and Ingenious time- and data-management software bulit-in ® A computer which Is
completely self-contained, which glves you up to 20 hours active computing from Just 4 AA
batterles, yet which talks and listens to your IBM ¢ A computer with a full-size keyboard, ina
package less than the size of an 8':x11, with a total welght of less than 2 Ibs. ® The Z88. A

ord-p.

without

Z-88 Computer
PC to Z-88 Linkup
32K RAM ...
32K EPROI
128K RAM ..
128K EPRCM .
RS 232 LEAD .

$5 SHIPPING ON Z-88. VISA/MC Accepted with 3% surcharge. C.O.D. charge is $2.25. If there are any

questions, feel free to call or write.

SHARP’S, INC.

Route 10, Box 459
Mechanicsville, VA 23111
(804) 746-1664

. 45.00 1/2 MEG. RAM ... 359.95
. 39.95 DATABASE S/W .. .
39.95 CARRYING CASE
89.95 Z-88 MAGAZINE ..

SERIAL to PARALLEL /F

X-MODEM S/W ...

NS

Add $5 for shipping and handling.
3% surcharge on credit cards.

SHAREWARE DISK AVAILABLE FOR $10.00

Reader Service Number 87
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$19.95 Real Time Clock

My Kaypro 2-84 is equipped with
Micro C’s Pro 884 Max ROM. Recently I
had the lid off, performing the drive
step rate mod and noticed several
empty sockets and missing components.
Checking the schematic, it appeared
that all I needed to have a clock were
these parts:

ZB80A-PIO (put in position U35)

MM58167A clock chip (U36)

32.768 KHz crystal (Y4)

1N4148 diodes (two at CR6 and

CR?7)

* 0.1 uF disk capacitor (C54)

* 22 pF disk capacitors (two at C64
and C65)

* 3 volt battery and holder (BT1)

However, there were a couple of
problems with the schematic. Diode
CR6 is shown as a ““1001”. The only
thing the local radio shop had with that
number was a transistor. The board is
drilled and printed identically for CR6
and CR7, with CR7 shown as a 1N4148
diode. Since the diodes appeared to
have similar functions, I assumed a
1N4148 for both.

The schematic also calls for 20 pF
capacitors. Thar ain’t no sich of a thang!
I used 22s.

All of the above parts are available
from JDR Microdevices for $19.95 in-
cluding shipping. A little overkill
here—the 1N4148s come 25 for a dollar.

Also, the 3 volt lithium Dbattery
holder doesn’t match the board holes
exactly. I managed to jimmy it in place
using one of the snipped capacitor leads
as an extension to the plus terminal.
Anyone finding a better fit can leave
$3.45 off the order to JDR.

I had no difficulty soldering in
(gingerly!) all these parts from the top
of the board. But use the solder sparing-
ly. You can unplug the holes by touch-
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CP/M Notes

ing them with a soldering iron and im-
mediately plunging in a wooden tooth-
pick (if there’s an easier way, I don’t
know it).

MCONFIG (from the Pro 884 Max
utilities disk) allows setting and display
of the clock. Other Micro C disks (K46,
K49) have such routines for those
without the ROM.

Finally, if anyone tries this mod and
fries their board, I will disavow all
knowledge of their actions.

JDR Microdevices
110 Knowles Dr.
Los Gatos, CA 95030

Billy Guthrie
PO Box 8184
Gadsden, AL 35902

Editor’s note: The universal board in the
2-84 Kaypros not only has room for the
clock (thanks Billy), but for the internal
modem as well. We made an attempt to
chase down the parts a while back with
somewhat discouraging results. If anyone
has done the modem mod and has a good
source of parts, let us know.

A 1N4148 works fine in place of the
1001. They're both just low power diodes. A
solder sucker will also clean out the circuit
board holes but a toothpick is cheaper.

A Plea From Indonesia

I am an Australian who this year
commenced a two year stint on an
Australian Foreign Aid program in In-
donesia. Sources of useful information
and public domain software are very
difficult to find here. Mind you, software
is available for about 30 cents plus the
cost of the disk. Sickening, although
here there’s nothing illegal about it.

Having been president of a Kaypro
user group in Australia, I am always
very careful about piracy issues. Here,
anyone concerned about piracy is a

laughing stock.

I would be very keen to hear from
anyone who has overcome problems
with the clock in the 84 series Kaypro
10. I bought the machine partly because
it had the clock. Since new, it has
jumped hours between power down
and power up. Kaypro in Australia
looked at it under warranty. But, as it
was one if the first they had seen, they
couldn’t help (although they were most
obliging).

I bought the Advent “clock fix”
board, but it didn’t make any dif-
ference. Advent very promptly
refunded my money. I have the Advent
Turbo ROM but the benefit of on-screen
time display is lost. Has anyone any
comments?

Has anyone ever seen a public
domain multiformat program (like
MFDISK) for Kaypros which has source
included? I'm surprised that there
doesn’t seem to be anything available. I
would be most interested in hearing
from anyone, especially as I am rather
isolated here in Indonesia.

Dr D. Yates, IPB-Aust. Project
Jakarta Bag

Locked Bag 40

Queen Victoria Tce

Parkes, ACT, 2600

Australia

Editor's guess: You've moved the
Kaypro through so many time zones that
it’s jumpy. Or your board might be having
an Al problem.



Stephen S. Mitchell
320 King St., Suite 506
Alexandria, VA 22314

(703) 360-4659

Small C Utilities, Continued

Small C has been a part of the computer com-
munity longer than most computers. In this final
look at Small C utilities, Steve brings us details on
special things to watch for in printf() and the ASM
assembler.

n Micro C Issue #21 (Dec-Jan 1985), Eric Sos-

man presented a BASIC program to strip

the comments from an assembly language

file. The program works fine. However, if
you are serious about learning to program in C,
why not write your comment stripper in C.
Hence, NOCMNT.C (see Figure 1), which does
precisely that.

The algorithm is essentially a straightfor-
ward translation of Sosman’s BASIC into C,
coupled with part of Kernighan and Ritchie’s
code for removing trailing white space.

In order to reproduce Sosman’s logic, both
C’s “continue” and “break” statements were
used. However, rather than opening and clos-
ing files, I relied on input/output redirection
(which the compiler on K7 supports, but Fred
Scacchitti’s version does not).

Actually, I agree with Fred’s viewpoint in
that CP/M is not UNIX, and I would prefer a
command line syntax such as:

A>nocmnt fatfile.asm slimfile.asm
Instead of:
A>nocmnt <fatfile.asm >slimfile.asm

However, redirection ‘is very convenient
when you are developing a program. Test
input can come from the keyboard and you can
immediately see the result on the screen. This
makes debugging much easier.

Also, sometimes the code to fetch and
validate file name arguments can be as complex
as the rest of the program. (If there is no such

file, do you simply abort or do you give the

user a second chance? Should you show the
user a directory? Of which disk...)

For this reason, if the program is only used
occasionally, I don’t mind typing in the < and >

redirection operators. If it is an everyday utility,
however, I would recode with VIEW.C to check
for file name arguments as part of the com-
mand line. And failing that, to prompt for
them.

Since the output of the program is going to
“stdout,” which is more likely to be redirected
to a file than sent to the screen, we must send
operator messages to “‘stderr’” (which is always
the console). This avoids their burial within the
output file.

Because fgets() in IOLIB.ASM was still
buggy, I used getline() from Kernighan and
Ritchie to fetch the input lines. Besides, getline()
returns the length of the text line it fetches,
eliminating the need for strlen(). As in VIEW.C,
none of the functions in LIBASM.C are needed,
nor is LIBASM.C appended.

Tabbing

ENTAB.C (see Figure 2), which replaces
spaces with equivalent tabs, takes the same ap-
proach as NOCMNT.C with respect to input
and output.

Note that this version of the compiler does
not support redirection to or from a device,
only to or from a file. For example, if you at-
tempt to send the output to a printer with
>LST:, you will get a disk file named “LST:,”
but you will not be able to TYPE, REName,
ERAse, or PIP. Most aggravating.

You can, however, use a disk editor like DU
to go into the directory and change the name,
byte by byte, to something CP/M recognizes as
a file name.

The algorithm comes from Software Tools,
tweaked a bit by James Hendrix to allow for
the possibility of tabs and backspaces in the
input. A fixed tab size of 8 (the standard CP/M
tab interval) is used to simplify the program. If
you really need to “entab” a file with other tab
sizes, just retrieve the value from the command
line or prompt for it.

In either event, the obtained value could be
converted to an integer value with the function
dtoi() in LIBASM.C and assigned to the vari-
able “tabsize.” Currently, however, LIBASM.C
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is not needed and is not appended.

Avoiding The Singles Scene

The best things in life often come in
pairs—braces and brackets in C
programs, for instance; quotation marks
and parentheses in ordinary English
text; and S and B underline and
boldface controls in WordStar files.

PAIR.C is designed to keep your files
honest. It makes sure that items which
should be paired, are. To do this, it reads
the file character by character, counting
braces, brackets, and so on. When it's
finished, it determines whether the
number of left-hand characters equal
those on the right. (Or, in the case of
quotation marks or print controls,
which don’t have a right and Ieft,
whether the total is evenly divisible by
two.)

Editor's note: PAIR and COUNT
(which follows) are available in the Issue
#41 file on the Micro C RBBS, 503-382-
7643, and on the Micro C Issue #41 disk.
The disk is $6.00 for U.S. subscribers, $8.00
for everyone else, ppd. To order, use the
prepaid order form in this magazine or call
1-800-888-8087.

It either reports any discrepancies or
pronounces the file healthy. As with
VIEW, you can specify the file to be
checked on the command line. If you
forget or fail to do so, the program asks.

Note the use of #define and #ifdef to
control conditional compilation. If
WordStar isn’t used, there’s obviously
no point in looking for AS’s and ~B's.
Simply omit (or comment out) the line
#define WORDSTAR. This will ensure
that the code between each #ifdef
WORDSTAR and its terminating #endif
won’t be compiled.

You can easily compile two different
versions of PAIR—one with
WORDSTAR defined for checking your
word processing files, and one with
WORDSTAR not defined for checking
your C program source files.

Either way, each character fetched
from the input file is tested using a
“switch’ statement. A series of “if ...
else if ... else if ... else if” tests could
have been used instead, but the switch
statement produces more efficient code.

Note that the counting variables
rparen, lparen, etc., are declared global-
ly (outside the main() function), while
ch is declared locally. The Small-C com-
piler generally produces more efficient
code fetching and retrieving global vari-
ables than it does with locals. (Except
for the last two local variables declared.
They can be pushed and popped on and



off the stack.)
Since ch is so heavily used, I
declared it locally.

Names

I got bitten by two of my variable
names. In my first attempt at the PAIR
program, I named the counters for ~S
and /B as ctrl_s and ctrl_b, respectively.
The compiler had absolutely no
problem with these names, which are
after all perfectly legal C names. But
global variables create assembly  lan-
guage labels of the same name. And
ASM doesn’t like the underline charac-
ter.

Had ctrl s and ctrl. b been local,
however, this would not have been a
problem. Local variables are stored on
the stack and there is no assembly lan-
guage label created. In this case, I left
them global for the sake of efficiency
and simply changed the name to a form
ASM could live with. Incidentally,
Hendrix’s book has an extensive chap-
ter on Small-C efficiency considerations.
I recommend it highly.

Editor’s note: A limited supply of ““The
Small-C Handbook’ by James E. Hendrix is
available from Micro C for $17.95, postage
paid in the U.S.

Screen Output

The messages to the screen could
have been output more simply by using
puts( rather than fputs(). However, the
puts() function supplied in IOLIB.ASM
has a bug which prevents it from
responding properly to the newline es-
cape sequence \n. Additionally, it does
not automatically append a newline to
the string being output.

You can fix the bug (see Figure 3),
but remember, puts() still remains non-
standard (no automatic newline).
However, since you can force a newline
with the \n escape sequence, that
should not present a problem.

PAIR compiles to a 5K .COM file.
Given an 18K text file to examine, it ran
through it in 19 seconds on an un-
modified Kaypro II with 2.5 MH clock.
By comparison, I have a low-priced
commercial C compiler I play around
with (particularly when floats or struc-
tures are needed, neither of which
Small-C offers). Using it, the same
program compiled to a 16K (!) .COM
file and took 50 seconds.

Even though this particular package
is not the most highly-touted C com-
piler ever to come down the pike, the
figures do serve to show that just be-
cause Small-C is public domain doesn’t

mean it generates second-rate code.
I've deliberately omitted a com-
parison of compilation times where, not

surprisingly, the commercial package
(which includes a linking loader) is sig-
nificantly faster. For an application like
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PAIR, which I might call on several
times a day, however, I'm more than
willing to trade an extra couple minutes
of compilation for the additional speed
and the smaller code size.

The Virtues Of Compactness

The question of size brings me to
that tantalizing suggestion by the
author of SAMPLE.DOC, who says, “’As
you grow with C you will learn how to
reduce the size of your final programs.”
I know I'm not the only one who
regrets that no clues were offered as to
what the technique was. (Presumably it
was left as an exercise for the reader.)

Of course, you can reduce the size of
the compiler's .ASM output by slim-
ming down the runtime library files.
After that, probably the best way to
keep your object files small is to avoid
appending LIBASM.C and use printf()
as little as possible.

Without a linker, it's a real pain to
have to #include needed routines from
the C library. Especially since you have
to be careful about functions that in
turn call other functions (as both printf()
and dtoi() do). But simply appending
LIBASM.C to your source file will add
3K to your final program.

The biggest offender is printf().
Avoiding it altogether (or at least
reserving it for those programs where
the alternative would be truly cumber-
some or inconvenient) will pay hand-
some dividends in terms of reduced
program size.

When you think about it, how often

do you really need all the flexibility of
printf()? Most of the time you can out-
put a line by repeated calls to fputs(),
fputc(), and the Small-C conversion
functions itod(), itox(), and itou().
Obviously, it’'s a lot handier to write:

printf("Words = %6d\n",words);

than it is to muddle your way through:

fputs ("Words = ",stdout);
fputs (itod (words, numstr, 6), stdout) ;
fputc (/' \n’, stdout) ;

But the Ilatter eliminates the con-
siderable overhead associated with
printf(), and will go a long way toward
keeping your programs compact.

printf() Replacement

You can have formatted output
without printf(), however. COUNT.C
(also on the Micro C RBBS and Issue
#41 disk) is an adaptation of the
familiar word counting program from
The C Programming Language.

Since Small-C has short integers, and
since the number of characters in even a
moderately large text file could well ex-
ceed the maximum (signed) integer
value of 32,767, I declared the counting
variables to be character pointers (even
though they are used like integers).
Small-C, while it does not have an ex-
plicit unsigned integer type, treats
pointers as unsigned integers, which
can have a maximum value of 65,535.

To print out these unsigned values, I

used the function itou() from the Small-
C library along with a separate function
putnum(). The interface buries some of
the complexity and makes it easier to
understand.

Epilogue

Well, that’s it—enough examples for
a month of Sundays. They won’t neces-
sarily make you an expert Small-C
programmer, but a least you should be
pointed in the right direction. Now you
can start working your way through the
exercises in the many excellent books on
C programming,

Proficiency in programming, as in
any other worthwhile human endeavor,
comes with practice. So don’t just read
about C programming—fire up your
editor and start writing.

No matter how many mistakes you
make along the way—and I've made
just about every one, often more than
once—there’s still no thrill like seeing
the source code you've labored and
puzzled over come alive, ready to do
your bidding at the press of a few
keystrokes.

Of course, the thrill is there in any
language, but Small-C is special. It
belongs to the hacker community and
not to the commercial interests. By
using it, you're helping to keep a
remarkable tradition alive.

L 20 2 2

Figure 3—Small-C Vers. 2.03 (ASM) Bug Fixes

PUTSRET:
RET

JMP PUTS1

(1) The puts() function supplied as part of IOLIB.ASM does
not respond properly to the newline escape sequence \n,
sending only a bare carriage return rather than the car-
riage return/line feed pair that CP/M expects. (The func-
tions fputs(), putchar(), and £fputc(), by contrast, all
respond properly to \n). To correct this problem, edit the
file IOLIB.ASM to add the instructions shown here:

; added instructions are marked with *

;
PUTS1:

=

U

]

SRET

8
Umms‘l'ﬂ’ym
3

; * save char on stack

retrieve char

mask parity bit

is it a CR?

no, loop for next char
else send line feed

CPI EOL

JNZ PUTS1
MVI E,LF
MVI C,PUTCH
CALL BDOS

* % % % % F ¥ ¥

(2) When reading a disk file, fgets() fails to terminate as
it is supposed to when a carriage return is encountered,
and continues reading characters until the maximum number
of characters is read. (This plays havoc with programs
doing line-oriented input.) To cure the problem, change the
one instruction in the file IOLIB.ASM as shown:

; changed instruction marked with *

’

FGETS3:
MOV AL
POP H
MoV M,A
INX H
ANI 7FH
CPI EOL

;*was CPI LF
JNZ FGETS2

(The problem arises because FGETS fetches characters with
calls to GETC, which in turn ‘‘swallows’’ the character—as-
sumed to be a line feed—following a carriage return. Thus
CPI LF is never true.)

END OF LISTING
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Around the Bend (continued from page 4)

Later

Just the other day, I was showing a fellow through the of-
fice. He was thinning a bit at the top and his quiet demeanor
reminded me of the old man at the coast.

I proudly pointed out our new clones, the ones with the
high-power processors, copious RAM, winchesters, everything
that technology could offer. Then he noticed my Big Board.

“That’s an early CP/M machine,’” I told him.

He brightened a bit and ran his fingers over the dusty cir-
cuit board.

"A friend had one of these. Once.”

SOG Fly-In

Speaking of flying, Bill Davidson (PC Tech) will be bringing
his Bonanza to SOG. Cecil Stump will no doubt be showing up
in his 172. So, they’re organizing a fly-in.

On July 14-16 Bend International Airstrip will host the SOG
VII fly-in. There’ll be a couple of pilot rental cars at the airport
(large, old, station wagons), space to park your plane, room to
sleep under the wing, and a chemical john (a nice one) avail-
able when the FBO is closed.

If the weather’s nasty (extremely unlikely) we’ll throw my
Stinson out of the hangar so you'll have a dry space for sleep-
ing.

Bend has a published VOR approach; Redmond (10 miles
north) has ILS and FAA flight service (makes it a good alter-
nate). Bend has 100 low lead and Jet A (for the Stinson, of
course). Redmond has 100LL, Jet A and unleaded auto fuel (at
Butler Aviation).

Bend’s runway is paved, north-south (16-34), 5,000 ft. long,
3200 ft. elevation. Bend unicom is 123.0 and is monitored by
the FBO during daylight hours. Amateur radio operators who
are flying in might also monitor 146.52, simplex. Ground
bound hams should monitor the Bend repeater, 146.94-34.

If you'd like to join the fly-in, call Bill Davidson at PC-Tech
(612) 345-4555. He'll be coordinating transportation to and
from the college and he’s organizing some social to-do’s.

Other Ways To Bend

You can drive to Bend if you live on the West Coast, or you
can fly into a commercial airport and drive. We're 11 hours by
car from San Francisco, 6 hours from Seattle, 5 hours from
Boise, Idaho, 3 hours from Portland, Oregon, 2 1/2 hours from
Eugene, Oregon, or 15 minutes from Redmond, Oregon.

Redmond has the only commercial airport in the area and
it’s served by three regional airlines. However, you'll often pay
more to get from Portland to Redmond than from New York to
Portland.

A lot of people fly to Portland, rent a car, and drive to Bend.
There are two major routes from Portland to Bend and both are
beautiful drives across the Cascade Range. The prettiest follows
Interstate 5 from Portland to Salem and then Highway 20 from
Salem to Bend. Reserve a couple of extra hours for exploring
and picnicking along the North Santiam River.

Graphics Snafus

Desktop publishing is going along quite well. At least the
text part is. The graphics end still has problems.

I purchased a Microtek MSF-300C scanner after our bor-
rowed HP scanner was repossessed. I chose the Microtek be-
cause it was Editor’s choice in PC Magazine.
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New PC/MS-DOS
CP/M-86 - ROM

Superior performance, a powerful
new array of features and utilities,

+ optimized C with near, far, huge,
small, and large memory - Inline
assembler - Inline 8087/80287 -
ANSI support - Fast Float (32 bit) -
optimization options * Manx Aztec
8086/80x86  macro  assembler
*Aztec overlay linker élarge/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......ccuninrenenn $299

+ includes all of Aztec C86-p  Unix
utilities make, diff,grep + vi editor ¢
6+ memory models * Profiler.

Aztec C86-C.....cuersrrnes $499
+ includes all of Aztec C86-d -
Source for library routines « ROM
Support + CP/M-86 support + One
year of updates.

Third Party Software

A large array of support software
is available for Aztec C86. Essential
Graphics « C Essentials + G Utility
Library « Greenleaf Com. « Greenleaf
General » Halo < Panel « PClint «
PforCe « Pre-C « Windows for C «
Windows for Data * C terp «
db_Vista * Phact * Plink86Plus * C-
tree.

C' Prime
PC/MS-DOS » Macintosh
Applell- 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 .nevecnmmnsmsssenrennn 375

Genius Begins Wi

o ; better. Targets ~include the

and pricing that is unmaiched make B50235002, 8080280, - B086/B0XCE
» an )

of serious software developers. Aztec_ Chas an exceglgr;‘t rept:ftation for

producing compact high performance

Aztec C86-p.......e w9199 code. Our systems for under $1,000

gt ldea...

Aztec ROM Systems
6502/65C02 - 8080/280
8086/80x86 « 680x0

An 1BM or Macintosh is not only a less
expensive way to develop ROM cod, it's

outperform systems priced at over
$1&e000.

Initial Host Plus Target...$ 750
Additional Targets..........5 500
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/Z280 ROM

C compiler, 8080/280 assembler,
linker, fibrarian, UNIX libraries, and
specialized utilities.

Aztec C ll-c CP/M & ROM...$349
Aztec CII-d cpm......... 5199

How To Become A User

To become an Aztec G user call 800-
221-0440. From NJ or intemational
locations call 201-542-2121. Telex:
4995812 or FAX: 201-542-8386.
C.0D., 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
uarantee. Most systems are upgradable
paying the ditference in prce plus
$10. Site licenses, OEM, educational,
and multiple copy discounts are available.
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Manx Software Systems
One Industrial Way:
Eatontown, NJ 07724

-800-2

R

1
e

In NJ or infernatio
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A Reliable PC/XT Compatible
For The
Corner Stone of Your Products

The SLY40-XT is a small (4-Y4" by
9-1/4"’), four layer card featuring
all of the PC/XT mother board
functions. The board simply plugs
into a passive back plane or
SLICER’S 10 slot bus board.

¢ High Integration — Composed of just
17 Low Power CMOS ICS

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

* Standard Keyboard Connector
e Slicer's Own Bios, Source Code Inciuded

* |[deal For Tough Industrial, OEM and
Portable Applications

e American Made and Fully Supported
by Slicer

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

¢ Without Hard Disk
— Just 995.95, Retail

Ask About Our Complete Line of Computer
Products and Accessories!

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

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

Reader Service Number 19
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The scanner works fine but the software which comes with
it stinks. I've called Microtek over a dozen times. Each time
they’ve told me they’d send something that would help; only
once did I receive anything and it was for the Mac.

Bugs: The Genius display driver doesn’t work. The
software can’t generate a usable paintbrush (PCX) file. Saving
the whole scanned image in Eyestar format (its native mode)
occasionally destroys the hard drive’s FAT. Changing the scan
resolution or size often causes an ““illegal size”” error message.

It doesn’t matter what you do after that, the program won'’t
work. And, the manual is so opaque that it took me almost
two weeks to generate my first image. The Microtek may be
the PC editors’ choice, but it isn’t the Micro C editor’s choice.

The HP’s software was so easy to use that I was generating
images within ten minutes. And, it never ate a FAT or gar-
baged an image.

I've tried to find a paint program or other package which
supported the MSF 300-C. No luck. (They all support the HP.)

Today I received some welcome news. Microtek will be
releasing a bug fix in March. Unfortunately, I'll have to pay
$49 for the fixed version or sign up for one year of support for
$150. (Meanwhile, HP is sending out new software with new
features, free to registered owners. And the HP scanner would
have been cheaper.)

Microtek also sent a package called Gemmate. (No
documentation, no read-me file, just a disk.) Very little help
from tech support. It turns out that Gemmate lets you run the
scanner while inside Ventura. Great. However, Gemmate
won't give you even a rough look at the image so you're scan-
ning blind. Thanks, but no thanks.

Reflection

Out of the blue (where else?) came a care package from
IMSI. In that package was a small translation program called
Reflection and Reflection cured my tif with Microtek.

Microtek’s Eyestar package generates reasonable .TIF files.
Reflection can turn .TIF files (despite a few erroneous charac-
ters left by Eyestar) into .PCX files. Once I have .PCX files, I
can edit the images with Publisher’s Paintbrush and dump
them into Ventura. Hooray.

If all this sounds more complicated than it should be,
you're right. But it's workable because Reflection runs very
easily.

By the way, Reflection translates any of the following to
any of the following: Amiga ILBM, Compuserve GIF, Halo
CUT, H.P. PCL, Inset PIX, Lotus PIC, MACPAINT, PC
Paintbrush PCX, text, TIF.

Reflection ($89.00)
IMSI

1299 Fourth St.

San Rafael, CA 94901

Theoretical Issue

If this issue doesn’t give your brain a charley horse then
you're either just out of school (which means your brain al-
ready has a charley horse) or you're a lot like that perverse as-
sociate editor Gary Entsminger.

It's not that this isn’t an interesting issue. It's quite interest-
ing. But then Micro C has become famous for mucking around
in the fun, cheap, practical crannies of computing. We're
project oriented, not theoretical.

But once in awhile, a little theoretical is good for you. (Like



salad.) It stretches your brain, exercises your imagination,
helps you grow hair in all the right places.

This was supposed to be an Al issue. It is, sort of. But it's
much broader than that and I'm glad. I think that classic Al is
in the doldrums right now. I think people are afraid of it.

Meanwhile our C issue (Issue #40) generated more excite-
ment, more feedback, more activity on the RBBS, more mail,
more newsstand sales, more new subscribers from word of
mouth, more everything than anything we’ve ever done. And
the hottest thing in the issue was Gary Mellor's Turbo C
debugger. Thanks Gary.

More Of Last Issue

““What’s the page number for the culture corner?”

“Culture Corner?”

Last issue was a killer: missing columns (two), a shortage of
graphics, confusing page layouts, incorrect page numbers...

“Can we skip to issue 412"

“Nope. Somebody’d notice.”

If you've been following the continuing saga of Micro C and
Desktop Publishing, you might expect me to take a poke at
Ventura. I can’t. It worked better than ever.

Our output was almost untouched from laser typesetter to
printer. Our turnaround was faster than ever. In two weeks
we'd Ventura’d the articles, laid out the magazine, typeset the
pages, pasted everything together and shipped it off to
Michigan for printing. (Michigan? Hey Marge, Micro C’s being
printed in Michigan.)

The problem was human. Very human. Two weeks aren’t
enough when you're as imprecise, scatterbrained, and pushed
as I am at deadline time. I'm an idea person. You want an
idea? Here. You want something edited? Great.

You want the table of contents to point to the right page?
(We're talking infinite precision.) Find someone else.

Fortunately I'm surrounded by people who cope pretty
well with deadlines. They flagged most of the errors before
those errors saw the dark of ink—but Culture Corner and
CP/M Notes were misplaced. Oh, we’ve found them, but they
didn’t make issue #40.

Next Issue

National Advancement Corp. (they teach seminars on ser-
vicing XTs, ATs, etc.) says they’'ve discovered a fix for flaky
Seagates. You and I should see a major repair article from
them (including the Seagate fix) in issue #42.

FastCopy

Every once in awhile a treasure shows up in the maijl
Sometimes it's a large, four-color box with manual, disks, and
a cover letter from a corporate officer. Other times it's a disk
or two in a plain brown mailer.

FastCopy came in plain brown.

It came from Jim Nech, its author, and it’s super.

It's easy to use, very fast, powerful, everything. It's every-
thing that MS-DOS’s diskcopy should have been.

For instance, you can load a disk into memory, set the
number of copies you want and start feeding blanks. It for-
mats the destination disk if necessary (automatically), will
verify the data, can alternate between two floppy drives (so
you can put a disk in one while it’s copying data to the other),
and it'll do it all very quickly.

If I were a user group librarian or distributor of user disks
(oh yeah, I forgot) and couldn’t afford one of those fancy

Complete SMHz Monochrome System $995

* Fully compatible with IBM AT™

» Intel 80286 CPU; 80287 socket

e 512K Memory on 1MB motherboard

e HD/FD controller; Battery Backed Clock/Calendar
* 1.2 MB Teac Floppy Drive; MaxiSwitch AT Keyboard
® FCC Class B approved

© 48 hour factory burn-in and testing

* 12" Amber Monitor (720x350) with Tilt/Swivel

® Hercules Compatible Monographics video card

® 200-page Documentation and User Manual

¢ Designed and Made in U.S.A. with 1 year warranty

Call for our AT-386 machine (4075 Dhrystones)

Options:

10MHz Upgrade $150 14" EGA Monitor/Card Add $399
20MB XT Kit, ST225 $279 Taxan 770 Multisync $499
30MB XT Kit, ST238 $309 2MBEMS Cadd $129
Seagate ST225,20MB  $249 EVGA 1280x600 $295
Seagate ST251,40MB  $449  Everex 1200B modem $89
Miniscribe 6053, 43MB  $595  Everex 2400B modem $179
Micropolis 70MB28ms ~ $895  Software Call

All hardware/boards include manuals and software for easy installation.
Call for further infomation and other products. Ask for our catalog.

AmTech Computers

38701 Guadalupe St., Suite 103, Austin, Texas 78705
(512) 451-0921

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

Reader Service Number 44
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New from MSC

NanoLISP

A Common LISP Interpreter for MS-DOS

NanoLISP contains a large useful subset of the Common
LISP standard, including most Common LISP operations,
and adheres precisely to the specifications of the standard.

$99.99

o Helpful Features: extremely thorough error-checking,
explicit error messages, excellent debugging facilities

e Advanced Features:
closures,
generic

lexical and dynamic scoping,
lambda-list keywords, structures, bit-arrays,
sequence functions, transcendental functions,

output formatting

e UnCommon Features: graphics, low-level DOS access,
customization

e Sample Al application programs
e Fully-indexed 150-page reference manual
e Unlimited free technical support

Free shipping on prepaid orders.

Microcomputer
Systems
Consultants

P.O. Box 747, Santa Barbara, CA 93102
(805) 963-3412
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SCIENTIFIC GRAPHICS

Presentation Quality Graphics

For Printers and Plotters - <
Screen Graphs for| o mmse—— AT
Fast Previews

Al
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Interpolations

Legends Placed Anywhere

- 5] - -
» » » - »
it Grver uts.

Built-In Editor Auto/Manual Scaling Log/Lin/SemiLog
An Indespensible Tool For Technical Professionals

Special

Introductory $79

Price

System Requirements: IBM-PC. XT. AT or Compatible running DOS 2.0 or higher. Screen
graphs require graphics card. Printer Graphs require Epson EX. FX. JX. RX. HS: Star
Gemini. Radix, SD. SG. SR: IBM Graphics: or compatibility with one of the above. Plotter
graphs require HP-GL compatibility.

Scientific
Software

P.O. Box 956, Dept. M, Valley Forge, PA 19482
For Technical Information: (215) 269-0198

Reader Service Number 60

Curve-Smoothing

NAG-affers the highest auality maintenange:trainin
e for PC technicians. The cour

« Discover better diggnostics, parts sources,
and new trouble- sho?tmg tools and i
hni D.

Our five-day PG Maintenance Course is ¢
Southern California, New York, Washing
Dallas, Seattle, and other major cities. Call without

Computer H" dware Trainin

H
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automatic copy units, this would definitely do the trick.

How Fast?

On my system, for instance, diskcopy takes about 60
seconds to copy to an unformatted disk (that’s without
verification).

FastCopy, on the other hand, did the following: With verify
off, it copied the data onto a formatted disk in 12 seconds, and
onto an unformatted disk in 38 seconds. With verify on, it took
24 seconds to a formatted disk and 50 seconds to an unfor-
matted disk. And, remember, your system doesn’t have to
reread the master each time it makes a copy.

And I still haven't mentioned the online help, the fancy
menus, all the information the program tells you about the
source and destination disks and so forth.

Fantastic package. Jim, you did a great job with FastCopy
and I wish you all the best.

FastCopy 3.0 $69.95
Systems, Software, Support
P.O. Box 751022

Houston, TX 77275-1022
(713) 941-3100

Larry’s 8088 Piece

This last PC LSI piece from Larry has been one of the most
difficult. The 8088 is a complex chip, no doubt about it, but we
both expected it to be well documented. It is, and it isn't.

The way it's used in the PC/XT threw us both a curve.
Especially when it came to the LOCK pin. The LOCK pin sup-
posedly goes low (true) when you run a LOCK instruction. A
LOCK instruction tells the processor-that on the next instruc-
tion it gets RAM all to itself (no one else gets access to RAM
during that instruction). We couldn’t figure how the 8088
could access RAM after it had locked out everyone else.

We tried figuring signals logically, then illogically. Neither
worked.

Maybe the processor doesn’t access RAM during a LOCK.
Maybe it makes up its own data during a LOCK. Maybe
LOCK doesn’t work and no one realizes it. Maybe the XT
doesn’t work. Maybe I should go back to writing captions for
the culture corner.

P.S. Dean Klein straightened us out. I guess that's what
deans are for.

Fixing Our Credibility

I received a note from Darrell Bethune of West Vancouver,
British Columbia. It was the first time someone had managed
book-length prose on a single renewal form. One of Darrell’s
points:

“Keep editorial integrity. Zortech and Trilogy plugs in the
same issue as their first ads?”

You’re right Darrell, that’s suspicious.

However, both companies earned their plugs from the
editors. And, they earned them long before they decided to ad-
vertise. See last issue’s “On Your Own” column for my
thoughts on advertising when you're getting editorial mention.
I think they were smart. And, I reserve the right to say what I
think about a product whether or not the company advertises.

For instance, I've received three products which print out
information on Ventura style sheets (or chapters). Two are
standard commercial products, one is shareware. All have
bugs. Many of the bugs are significant.

The best, and only really workable package, is called



Withstyle. It's distributed by Pecan Software Systems and it lets
you print out tag information as well as transfer tags from one
style sheet to another (hooray). You can even use Ventura to
print out (beautifully) the style sheet info.

I had problems using this package to modify a style sheet—
the numeric displays for leading, spacing, etc., were weird, but if
I entered a number several times it finally took. (I just talked to
the author and the problem’s fixed in version 1R0.1.)

This is by far the most complete style sheet printer/editor.
Definitely worth considering now that they’ve polished up the
rough spots. A limited version of Withstyle should be available
soon on the Micro C RBBS. It only handles five tags. (Meanwhile,
the shareware style sheet displayer is rough, but then it hasn’t
been released. I'll keep you posted.)

Withstyle $79.95 (version 1R0.1)
Pecan Software Systems, Inc.
1410 39th St.

Brooklyn, NY 11218

Two Good Books

If you're planning to get into desktop publishing on a PC,
you should pick up Desktop Publishing With Style by Daniel Will-
Harris. This is a huge look at the whole PC publishing arena
from Ventura to hard disk utilities.

Daniel compares some of the graphics packages, Desktop
packages, typesetters, laser printers, dot matrix printers. Cheap
options with reasonable results, etc.

It's a book that'll get you up to speed on the whole desktop
publishing arena and you'll enjoy his style. The writing is
friendly and easy to read.

If you already have Ventura Publisher and are looking for
hints and kinks, I'd recommend Ventura Tips and Tricks. It's the
book Carol keeps right next to her full-page monitor and it's the
one the rest of us borrow carefully (after hours).

Desktop Publishing With Style  Ventura Tips And Tricks
$19.95, 448 pages $15.95, 286 pages
ISBN 0-89708-162-5 ISBN 0-938151-01-0
And Books Peachpit Press
702 South Michigan 2127 Woolsey St.
South Bend, IN 46618 Berkeley, CA 94705
(415) 843-6614
Help!

I'm looking for information on database programs. If you've
had experience with one program or a bunch, I want you. Write,
log onto the RBBS, call me, whatever. Send an outline, short
synopsis, a disk, a desk, your mother (return postage with
mothers, please), anything that tells us what you're into.

I'd like to do a complete look at databases. We're talking
database design. Database utilities. dBASE III+ compilers, inter-
preters, look alikes... Menu-driven database creators and report
generators. SQL. Everything.

Finally

See you at SOG, get those database cards and letters in the
mail today, keep your chin up, and your nose to the
grindstone—because that’s it from greater Bend.

David Thomps
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MOTHERBOARD AND REQUIRES A COM
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STAND ALONE ENVIRONMENT WITH ALMOST
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DEMONSTRATION SOFTWARE AND A LIBRARY
BUILDING PROGRAM ARE INCLUDED ON A 5Y%
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NEW! IC TESTER! $149.00
SIMILAR TO BELOW EPROM PROGRAMMER. PLUGS IN TO YOUR PC OR XT. TESTS
ALMOST ALL 14, 16, AND 20 PIN 74XX SERIES. INCLUDES STANDARD POWER, “S” AND
“LS” DEVICES. ALSO TESTS CD4000 SERIES CMOS. SOFTWARE INCLUDED CAN EVEN
DETERMINE PART NUMBERS OF MOST UNMARKED AND HOUSENUMBERED DEVICES
WITH SIMPLE MOD. THIS UNIT CAN ALSO TEST 6.4K AND 256K DRAMS! WITH MANUAL
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PC/XT EPROM ASK ABOUT
PROGRAMMER OUR NEW
$169 PROGRAMMER!
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TO USE MENU DRIVEN SOFTWARE THAT RUNS UNDER PC OR MS-DOS. » USES AN
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BURNING. * THIS PLUG-IN BOARD ATTACHES TO AN EXTERNAL MINI CHASSIS
CONTAINING 4 TEXTOOL Z.IF. SOCKETS. » NO RSONALITY MODULES
REQUIRED * AUTOMATIC VPP SELECTION: 12.5V, 21V, 0R25V * EPROM DATA CAN
ALSO BE LOADED FROM OR SAVED TO A DISKETTE.  PROGRAMMING SOFTWARE
SUPPORTS: 2716, 2732, 2732A, 2764, 2764A, 27128, 27128A, 27256, 27256A, 27512, AND
2‘6512& ;EASSEMBLED AND TESTED, BURNED. IN WITH MANUAL. $169 WITH

-_{_IIJ'EE R$EZCSEIVED SAME AS ABOVE PROGRAMMER, BUT PROGRAMS 8 UNITS AT ONE

Digital Research Computers

P.O. BOX 381450 » DUNCANVILLE, TX 75138 ¢ (214) 225-2309

TERMS: Add $3.00 postage. We pay balance. Orders under $15 add 75¢ handling. No
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(except Canada) add 20% P & H. Orders over $50 add 85¢ for Insurance.
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By Gary Entsminger
1912 Haussler Dr.
Davis, CA 95616

Chaos, Butterflies,

And The

Borland Graphics Interface (BGl)

The whole Al field probably appears chaotic.
Well, chaos describes lots of things, more things
than you might believe.

ost of us believe, perhaps intuitively,
that if we know the initial value of a
variable (say, X) and the function that
describes how it changes (in time),
we can predict the future value of the variable
at any time.
Consider the equation—

XNext=R*X

where X is the variable and R describes its rate
of change.

If we assume that each NextX is the X of the
next equation (in other words, if we feed each
XNext back into the equation as its new seed or
X), then—

If R > 1, XNext will always increase, until at
some infinite time, XNext will grow to be in-
finitely large.

And if R < 1, XNext will decrease until at
some infinite time, it will approach 0. Either
way, the function is dependable.

A new science, called Chaos, which is loose-
ly the study of feedback or iterative equations,
has recently challenged this simple notion of
predictability, demonstrating convincingly that
initial values and a function (or rate equation)
aren’t always sulfficient for prediction.

I'll try to explain, and then I'll show you
some code which will let you generate Chaos
on your PCs.

Non-Linearity & The Butterfly Effect

Lets go back to the equation,
“XNext = R * X.”” A little thought gives us one
reason why it's so predictable—it's linear.

A moment’s reflection should convince you
that a linear description of behavior (or change)
is the simplest of many possible descriptions
(just as a straight line is the simplest connection
between two points). But unfortunately, it
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doesn’t describe most interesting phenomena in
nature—waves, clouds, turbulence, biological
systems,  population  dynamics, ther-
modynamics, the weather, oscillation, and so
on. Typically, nature requires more complex
(often non-linear) equations.

So, let’s consider one of, if not the simplest,
non-linear equation—

XNext =(R*X) * (1-X)

which describes a familiar shape, the parabola.
It reaches a peak (determined by R) and then
folds down. We can say that R expresses the
linearity in the system.

If we start with some initial value of X (or
Seed value) and iterate the function, each time
putting XNext in for X, we'll discover that
XNext reaches some equilibrium, some ex-
pected value. That is—we’ll find that it reaches
an expected value some of the time, but not al-
ways.

In fact, not only will it not reach an expected
value some of the time, but it will explode into
bizarre patterns and shapes, eventually leading
to and through Chaos, or totally unexpected
values.

The key to how the function behaves is R.
At low R values (up to 3), the function is pre-
dictably predictable. But at R values between 3
and 4, anything can happen; and perhaps most
significant, anything can happen after very sub-
tle or minute changes in R.

For example,

at 3.8284, a basic cycle of 3 first appears;

at 3.8415, it becomes unstable;

at 3.99026 a basic cycle of 5 appears;

at 3.99030, it becomes unstable;

and so on. The subtlety in variation is virtually
infinite.

This effect—of small changes in behavior
(often generations before) leading to significant



changes—is known as the butterfly ef-
fect, and has subtle implications in na-
ture.

If you're interested in pursuing this
fascinating subject, I enthusiastically
recommend James Gleick’s new book,
Chaos, the first full-length feature study
of this new science which promises to
affect many different areas of science.

Meanwhile, I'll briefly show you
how to simulate Chaos on your PC
using the Borland Graphics Interface.
I'm using it with Turbo Prolog, but you
C and Pascal programmers should have
little trouble extrapolating to your
favorite language. If you just want to
see Chaos without programming it,
grab CHAOS.EXE from the Micro C
Bulletin Board.

BGI

I've only had a few days to work
with BGI, but I've already found it to be
easy to use and powerful.

In order to generate Chaos (and to
get BGI up and running in general), you
need to—

Initialize the graphics system;

Set foreground and background colors;

Set a ViewPort (or window) for graphic
display;

And draw.

You can set a device driver (to
enable EGA or Hercules compatibility,
for example) or use a BGI predicate (or
function) to determine which graphics
display is online. For a demonstration
of the latter, check out the Micro C
RBBS or get the Issue #41 disk ($6 for
subscribers, $8 for non-subscribers and
foreign). Borland supplies drivers for
EGA, CGA, MCGA, VGA, Hercules,
AT&T 400-line, 3270 PC, and IBM 8514
graphics.

In all, the BGI includes 70 or more
predicates for drawing dots, lines, rec-
tangles, arcs, circles, 3-d bars, text, and
so on in various line widths and fonts.
It's by far the most complete graphics
toolbox I've used and is a big improve-
ment over the Turbo Prolog and early
Turbo Pascal graphics routines. I
haven’t had a chance yet to compare the
Turbo Prolog BGI with Turbo Pascal 4.0

or Turbo C 1.5 BGISs, but I expect they're
very similar.

The code on the bulletin board uses a
linemenu (from the Prolog Toolbox), but
you can use the vertical menu supplied
with Turbo Prolog instead. just sub-
stitute menu for linemenu and omit the
“tpreds,” “tdoms,” and “linemenu” in-
clude files.

For more information about BGI—

Borland International
4585 Scotts Valley Dr.
Scotts Valley, CA 95066

For more info about Chaos—Gleick,
James. Chaos, Making A New Science.
1987. Viking.

Hofstadter, Douglas. Metamagical
Themas: ““Questing For The Essence Of
Mind And Pattern”. 1985. Basic Books.

May, Robert M., Simple mathematical
models with very complicated dynamics.
Nature. Vol 261. June 10, 1976.

And that’s Tidbits.

Figure 1 - Turbo Prolog Chaos
include "tdoms.pro"

include "tpreds.pro"

include "linemenu.pro"

Database - graphics

Determ driver (Integer, Integer, String)
Determ maxcolors (Integer)

Determ maxX (Integer)

Determ maxY (Integer)

Determ aspectCorr (Real)

Determ graphCoord (Integer, Integer)

params (Real,Real, Real,Real,Real,Real, Real,

Real,Real)
PREDICATES

GetDriverName (Integer, String)
Initialize

KeepColor (Integer, Integer, Integer)
ToGrapHic

ToText

CLAUSES

Initialize:-
ToGraphic,
assert (maxcolors (MaxColors)),
GetMaxX (MaxX), assert (maxX(MaxX)),

GetMaxColor (MaxColors),

InitGraph(7,0,

/* Main */
PREDICATES

Real, Real)
Real, Real, Real)
Main

Main menu

Process (Integer)

CLAUSES

/* If you want to set a driver w/o detecting it,
use the following 2 lines instead of
the previous 5:
assert (driver (7,7, "HercMono") ),
_+ _s bgi_Path),!. */
ToText:- closegraph().
KeepColor (1, _,0). KeepColor (_,Mode,Mode).
GetDriverName (0, "Detect"). GetDriverName (1, "CGA").

GetDriverName (3, "EGA") .
GetDriverName (7, "HercMono") .

.Function(Real, Real, Real, Real, Real, Real, Real,
Iterate (Real,Real, Real,Real, Real, Real, Real,
Iterate Trace (Real, Real, Real, Real, Real,Real,
Real, Real, Real,Real)

NextProcess (Integer)

Testwindow (Integer)

GetMaxY (MaxY), assert (maxY (MaxY)),
GetAspectRatio (Xasp, Yasp),
AspectRatio = Xasp/Yasp,

assert (aspectCorr (AspectRatio)) .

ToGrapHic:- /* Detect graphic equipment */
DetectGraph(G_Driver, G Model),
KeepColor (G_Driver, G_Model,G_Mode),
GetDriverName (G_Driver,G_Name),
assert (driver (G_Driver,G_Mode,G_Name)),
InitGraph(G Driver,G_Mode, _, _, bgi_Path),!.

Iterate (X, L,Count, I, XScale, YScale, Height,Width,
YStart, XStart) : -
Y= X* (1-X), /* ¥ = XNext */
Yl =Y * L, /* Row & Col are scaled */
Row = Height-(((Yl - ¥YStart)/Y¥Scale) * Height),
Col = (({(Count - XStart)/ XScale)) * Width,
putpixel (Col,Row, 7),
Newcount = Count + I, XEnd = XScale + XStart,
Newcount <= XEnd, /* Have we reached
user-defined end? No, then iterate. */
!, Iterate(Yl, L, Newcount, I,XScale,¥Scale,6 Height,
Width, ¥YStart, XStart) .
Iterate(_,_,_+_r_s_r_r_s_s_)-
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GetViewSettings (Left, Top, Right, Bottom, ),

Iterate Trace(X,L,Count, I,XScale,YScale, Height, Rectangle (Left, Top, Right,Bottom), % Draw Border
Width, ¥YStart, XStart) : - Height = Bottom-Top, Width = Right - Left,
Y= X* (1-X), Yl =Y * L, params (XStart, XEnd, XScale, YStart,_, ¥Scale,

Row = Height-(((Yl - YStart)/ YScale) * Height), Seed, Lambda, I),
Col = (((Count - XStart)/ XScale)) * Width, Iterate_Trace(Seed, Lambda, Seed, I, XScale, ¥YScale,
shiftwindow(3), write("YStart: ",¥Start), Height,Width, ¥YStart,XStart), readchar(_).
write("X : ",Count," "), write("Y : ",¥1," "), Process(4) .
write("Col : ",Col," "), Process (5) :~ testwindow(8l), exit(l).
write("Row : ",Row," "),nl,
putpixel (Col, Row, 7),
Newcount = Count + I, XEnd = XScale + XStart, NextProcess (1) :~
Newcount <= XEnd, !, shiftwindow(2), params(A,B,C,D,E,F,G,H,I),nl,
Iterate_Trace (Y1, L,Newcount, I, XScale, YScale, write("XStart : ",A),nl,
Height, Width, YStart, XStart) . write ("XEnd : ",B),nl,
Iterate Trace(_,_,_+_+_s_r_r_r_s_)- write("XScale : ",C),nl,
write("YStart : ",D),nl,
/* Draw parabola to scale. */ write ("YEnd : ",E),nl,
Function(I, X, Height,Width, XScale,6 YScale, L, write("YScale : ",F),nl,
XStart, YStart) : - write("Seed : ",G),nl,
Y=L*X* (1 -X), write("Lambda : ",H),nl,
Row = Height-(((Y - YStart)/ YScale) * Height), write ("Step : ", I),nl.
Col = (((X - XStart)/ XScale)) * Width, NextProcess(l).
NextXRel = X + I, XEnd = XScale + XStart, NextProcess(2) : -
NextXRel <= XEnd, shiftwindow(2), write("Lambda : "),
putpixel (Col,Row,7), readreal (Lam), Lam <> 0,
, function (I, NextXRel, Height,Width, XScale, params (A,B,C,D,E,F,G,H,I),
YScale, L, XStart, YStart) . retract (params(A,B,C,D,E,F,G,H,I)),
function( , , , , , , , ., ). asserta(params (A,B,C,D,E,F,G,Lam, I))

NextProcess (2) : ~
shiftwindow(2), write("Invalid Lambda = 0").

Main:- NextProcess(3) : -
makewindow(1,7,0,"",0,0,25,80), shiftwindow(2), write("Step : "),
makewindow(2,7,0,"",2,0,12,80), readreal (Inc), Inc <> O,
makewindow(3,7,0,"", 22,0, 3,80), params (A,B,C,D,E,F,G,H,I),
Main_menu. retract (params(A,B,C,D,E,F,G,H,I)),
Main menu:- asserta(params(A,B,C,D,E,F,G,H,Inc)).
linemenu(0, 18,0, ["Parameters", "Function", NextProcess (3) :-
"Iterate", "Trace", "Quit"],C), shiftwindow(2), write("Invalid Step = 0").
Process (C), ToText, Testwindow(8l), Main_menu. NextProcess (4) : -
shiftwindow(2), write("XStart : "),
Testwindow (N) : - readreal (XSs), params(A,B,C,D,E,F,G,H,I),
existwindow(N), shiftwindow(N), removewindow. XScale = B - XS, XScale <> 0,
Testwindow (N) . retract (params(A,B,C,D,E,F,G,H,I)),
asserta (params (XS, B, XScale,D,E,F,G,H,I)).
Process (1) :- NextProcess(4) : -
linemenu(l,103,0, ["Show", "Lambda", "Step", shiftwindow(2), write("Invalid X Scale = 0").
"XStart", "XEnd", "¥Start", "YEnd"},C), NextProcess (5) : -
NextProcess (C), testwindow(81). shiftwindow(2),
Process(l). write("XEnd : "), readreal (XE),
Process(2) : - params (A,B,C,D,E,F,G,H,I),
Initialize, ClearDevice, XScale = XE - A, XScale <> 0,
SetColor(l), % Set current color to white retract (params (A,B,C,D,E,F,G,H,I)),
SetBkColor (0), % Set background to black asgerta (params (A, XE, XScale,D,E,F,G,H,I)).
maxX (MaxX), maxY(MaxY), R = MaxY¥ ~ 50, NextProcess(5) : -~
SetViewPort (0, 0,MaxX,R,1), shiftwindow(2), write("Invalid X Scale = 0").
% Open port to upper screen NextProcess (6) : -
GetViewSettings (Left, Top, Right, Bottom, ), shiftwindow(2), write("YStart: "), readreal(YS),
Rectangle (Left, Top, Right,Bottom), % Draw Border params (A,B,C,D,E,F,G,H,I),
Height = Bottom-Top, Width = Right - Left, YScale = E - ¥YS, YScale <> 0,
params (XStart,_, XScale, YStart, _, ¥Scale, Seed, retract (params(A,B,C,D,E,F,G,H,I)),
Lambda, Inc), asserta(params(A,B,C,YS,E, YScale,G,H,I)).
function (Inc, Seed, Height, Width, XScale, ¥Scale, NextProcess (6) :-
Lambda, XStart, YStart), readchar(_ ). . shiftwindow(2), write("Invalid Y Scale = 0").
Process(2) . NextProcess(7):-
Process(3) :- shiftwindow(2),
Initialize, write("YEnd : "), readreal(YE),
SetColor(l), % Set current color to white params (A,B,C,D,E,F,G,H,I),
SetBkColor (0), % Set background to black YScale = YE - D, YScale <> 0,
maxX (MaxX), maxY(MaxY¥), R = MaxY - S0, retract (params (A,B,C,D,E,F,G,H,I)),
SetViewPort (0, 0,MaxX,R,1), asserta(params(A,B,C,D,YE, ¥YScale,G,H,I)).
% Open port to upper screen NextProcess(7) : -
GetViewSettings (Left, Top,Right,Bottom, ), shiftwindow(2), write("Invalid Y Scale = 0").
Rectangle (Left, Top, Right,Bottom), % Draw Border
Height = Bottom-Top, Width = Right ~ Left, GOAL assert(params(0,1,1,0,1,1,0.04,3.0,0.003)),
params (Xstart, XEnd, XScale, YStart, ,YScale, Main.
Seed, Lambda, I),
iterate (Seed, Lambda, Seed, I,XScale,YScale, He:.ght END OF LISTING

Width, ¥YStart,XStart), readchar(_).
Process(3) .
Process (4) : -
Initialize,
SetColor(l), % Set current color to white
SetBkColor (0), % Set background to black
maxX (MaxX), maxY(MaxY¥), R = MaxY¥ - 50,
SetViewPort (0, 0,MaxX,R,1),
$ Open port to upper screen
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Technical Tips

Logitech/Zenith Compatibility

Laine Stump complained recently (Micro C
issue #40, p.58) about incompatibility between
Logitech’s C7 Serial Mouse and the Zenith Z181
laptop. I also own both units.

Calls to Zenith and Logitech identified the
problem as the source of power to the Logitech
mouse. The mouse receives power from the
RS232 port. Zenith has confirmed that their
serial driver chip does not provide as much
voltage as the chips used by other manufac-
turers. This conserves battery power.

I suggest that anyone who wishes to use a
Logitech mouse with the Zenith laptop add a
serial to serial interface which would supply
the necessary power to the mouse. I've thought
about connecting the required 1488 and 1489
drivers back to back but haven’t had the time.

Rod Morimoto
1107 Oregon Ave.
Palo Alto, CA 94303

Fractal Parameters

I received my first issue of Micro Cornucopia
and fed the ‘“Mandelbrot Set Generator”
routine into my Turbo C compiler. After a few
trials and errors, it generated a fair sample of
the set—produced as a screen dump of CGA
graphics using DOS’s GRAPHICS.COM.

A colleague of mine, Rick Daley, requested a
copy and produced the enclosed sketch of a
“Mandelbrot Buddha” (See Figure 1). I found it
amusing enough to pass it along.

Since I'm aware of how difficult it is to do
technical writing, and to decide what to put in
and what to leave out, I'm reluctant to be criti-
cal of such a nice and useful article as “Draw-
ing The Mandelbrot And Julia Sets.” It would,
however, have been extremely helpful if the
plot had been accompanied by its range.

And had some interesting ‘‘zoom” ranges
been included, naive experimenters could have
saved themselves a lot of time. A friend sug-
gested several ranges that I haven’t tried yet.
(See first three lines of Figure 2.) I've been told
that a cutoff of 256 iterations works nicely for

the first two and 512 iterations works well for
the third.

Gregory K. Landheim
349 Almond St.
Salt Lake City, UT 84103

Figure 1—Formal Mandelbrot Buddha

Editor's note: Gregory’s right. Infinitely many
choices for Mandelbrot parameters means we also
have infinitely many bad choices. Apologies to those
of you still (slowly) cranking out blank screens.

Figure 2 shows the parameters Gregory sent,
plus a few from The Beauty of Fractals. Remem-
ber, any region near the boundary of the Mandelbrot
set will produce interesting results. Also, a full
1000 iterations doesn’t add much resolution, so stick
to 500 or less.

Seagate Step Rates

The Seagate ST4000 series full-height, linear
voice coil drives have an unusually narrow step
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Eco-C88
C Compiler with

Cmore Debugger

“I'm very impressed with the com-
piler, editor, and debugger. I've tried
quite a few different compilers for the
PC and have given up on all of the
others in favor of yours. .. 've gotten
to the point where I download C code
from a DEC VAX/VMS system just to
be able to compile it with the picky
flag set at 9. It finds lots of things
VMS totally ignores . . .”

JS, Oak Ridge, TN

rate range. This may require setting the
step rate on the controller to a non-
default value. Otherwise, the drive may
operate unreliably or not at all.

Our experience has been limited to
problems with the (recently discon-
tinued) ST4026, together with the ubiqg-
uitous Western Digital WD1002A WX1
controller. The ST4026 has the nar-
rowest step rate range of all of this
family of drives: 25 - 50 usec. The WX1
defaults to a step rate of 70.5 usec,
which is too slow for this drive, and
possibly too slow for its siblings as well
(See Figure 3).

Seagate says that voice coil drives
typically have a narrow step rate win-
dow. Seagate’s stepper motor drives do
in fact have much larger windows, typi-
cally 5 - 200 usec (ST225).

The ST4026 OEM Manual says that
step rates between 25 and 50 usec and
above 3 msec are supported, but that

errors immediately, on every sector.

We discovered that the controller’s
default step rate (70.5 usec) was outside
of the 25 - 50 usec range specified for
the ST4026. We changed it to a smaller
value (28.5 usec) and reformatted the
drive. It has since worked perfectly, for
many hours.

Different controllers have different
default step rates, though 70.5 seems to
be an oft-used value. The OMTI 5510
defaults to 15 usec, according to its
manual. The Centan 5027 controller has
a default step rate of 18 usec, thinks
Mark Miyakawa of NCL America (Cen-
tan). There should be a way to change
the default step rate for any controller,
either through software or via jumpers
on the board.

The step rate for the Western Digital
WD 1002A WX1 controller is change-
able only through the formatting
routine in its BIOS ROM. Furthermore,

Figure 2 - Fractal Parameters
Mandelbrot Sets

Pmin Pmax Qmin Qmax

~-0.74877 -0.74162 0.1091 0.11625

-0.7454716 -0.7453868 0.1129605 0.1130453

-0.74554433 -0.7454151 0.1129958 0.1130241

-2.25 0.75 -1.5 1.5 (shows whole set)

-0.1992 ~-0.12954 1.0148 1.06707

-0.95 -0.88333 0.23333 0.3 .

-0.75104 -0.7408 0.10511 0.11536

-0.74591 -0.74448 0.11196 0.11339

Julia Sets

P Q Xmin Xmax Ymin Ymax

0.32 0.043 -2.0 2.0 -1.5 1.5

-0.39054 -0.58679 -1.5 1.5 -1.5 1.5
0.27334 0.00742 -1.3 1.3 -1.3 1.3

Figure 3 - Step Rate Ranges for Seagate ST4000 Series Drives

ST4026 ST4038 ST4051 ST4053 ST4096

Formatted Capacity (MB) 21.4 31.9 42.5 44.5 80.2
Step Rate Range (usec) 25-50 10-70 10-70 3-70 3-70

Our Guarantee: Try the Eco-C88 compiler for
$99.95. Use it for 30 days and if you are not
completely satisfied, simply retumn it for a full
refund. We are confident that once you've
tried Eco-C88, you'll never use anything else.
Call or write today! .

Reader Service Number 9
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“Step pulses issued between 50 usec
and 3 msec may be lost.”” (Who needs
‘em?!)

Using the WX1 controller, we low-
level and DOS-formatted three ST4026s.

In each case the drive appeared to

operate normally until we attempted to
copy over files. With each drive, 20 or
fewer files went over fine, followed by
““Seek Error Writing Drive C.”.

We were able to read endlessly from
the drives without errors but
read/write operations produced read

one must choose to “dynamically’” for-
mat the drive (specify parameters at the
keyboard). This is not an option with
the early BIOS ROMs for this controller
(or with the BIOS on the WX1s shipped
with Kaypro PCs). Either the Auto-Con-
fig BIOS (62-000043-xxx) or the Super
BIOS (62-000094-xxx) must be present in
socket U12 for this to be possible.

For dynamic formatting, leave all
jumpers at jumper block S1 OFF. Run
the formatter from DEBUG by entering:
G=C800:5



- at DEBUG’s “-"" prompt.
The formatter will ask for the drive
ID (C:/D:), desired interleave (7 recom-

mended for XT-class machines), and
whether you wish to “dynamically
configure”” the drive (Yes). You will

then be prompted for number of heads .

and cylinders, etc.

The last number to specify is the
“CCB Option Byte,”” otherwise known
as the step rate. The default value is 5,
which sets the rate as 70.5 usec. Use 6
instead for the ST4026, which cor-
responds to 28.5 usec. This is probably a

good value for the other members of the
ST4000 series, too, although one source
(Konan controller manual) indicates that
these drives should be dealt a step rate
of a mere 10.5 usec (option 7). This
makes sense, given the range for those
drives.

The numbers are entered all on one
line, separated by spaces. For the
ST4026, you should key in:

615 4 616 300 11 6

Which is to say: 615 cylinders, 4 heads,
no reduced write current (think about
it), write precompensation starting at
cylinder 300, the DOS-standard error
burst length of 11 (I don’t know what it
means either), and a step rate code of 6
(See Figure 4).

For further formidable details, see
Western Digital’'s WX1 manual, and
Seagate’s ST-4026 OEM Manual.

Warren Allen

439 Main St.

Bennington, VT 05201
[ 2K 2R 4

Tired of the same old white water ?
Want a truly exciting, memorable way to spend
Thursday July 14?

While ordinary folks face death in tiny boats you could be having the time of your life.
You could be enjoying a day-long Introduction to Desktop Publishing featuring
those desktop ne’er-do-wells from Micro C, Carol Steffy, Sandy Thompson, and
David Thompson.

You'll be introduced to scanning, Ventura’ing, PageMaking, graphics generation, laser
printers, the works. Not only will you understand how desktop works but you'll also
have a better idea what you will (and won't) need to get started. Sign up yourself, your
spouse, your boss, everyone and join us July 14 in Bend, OR. for this kickoff of SOG
VIL. Only $65.00 including lunch and barbeque cookout.

To register, fIII out the SOG order form (In this lssue) or call
1-800-888-8087.

Integrand’s new Chassis/System is not another
IBM mechanical and electrical clone. An
entirely fresh packaging design approach has
been taken using modular construction. At
present, over 40 optional stock modules allow
you to customize our standard chassis to nearly
any requirement. Integrand offers high quality,
advanced design hardware along with
applications and technical support all at prices
competitive with imports. Why settle for less?

Rack & Desk
PC/AT Chassis

Rack & Desk Models

Accepts PC, XT, AT Motherboards and
Passive Backplanes

Doesn’t Look Like IBM

Rugged, Modular Construction

Excellent Air Flow & Cooling

Optional Card Cage Fan

Designed to meet FCC

204 Watt Supply, UL Recognized

145W & 85W also available

Reasonably Priced

Reader Service Number 22

Call or write for descriptive brochure and prices:
8620 Roosevelt Ave. « Visalia, CA 93291
209/651-1203
TELEX 5106012830 (INTEGRAND UD)
EZLINK 62926572
We accept BankAmericard/VISA and MasterCard

IBM, PC, XT, AT

of i Business Machi
Drives and computer boards not included.
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SOG
VII

July 14 - July 16

THURSDAY
RAFTING

We start SOG VII off by offering two trips
down the Deschutes River. You can
choose between...
A 2 1/2 hour raft trip with 3 miles of
class I-II rapids. Your price of $32 per
person includes the Old Fashioned Barbe-
que. Check in at the Pinckney Center
registration table before 11 a.m. Thursday
for raft scheduling,

OR...
An all day expedition down the lower
Deschutes River Canyon approximately 1
1/2 hours from Bend. This trip includes
class I-IV whitewater with 7 major rapids.
A deli lunch and the Old Fashioned Bar-
beque are included in the $70 per person
price. Busses leave Thursday morning at
7:30 a.m. sharp. Check in at the Pinckney
Center registration table by 7:00 a.m. for a
head count and bus loading.

INTRO TO DESKTOP SEMINAR...

White water rafting not your thing? Then
try the day-long introduction to desktop
publishing featuring those desktop ne’er-
do-wells from Micro C, Carol Steffy,
Sandy Thompson, and David Thompson.

You'll be introduced to scanning,
Ventura'ing, PageMaking, computer
graphics generation...the works. You'll
break into groups for design competitions
and problem solving. Plus you'll get fed!
Included in the $65 price are lunch and
the barbeque cookout. This seminar must
be prepaid and will run from 9 am. to 5
pm., Thursday, July 14. Check in at the
Pinckney Center registration desk
Thursday morning. For more informa-
tion, contact Carol Steffy at 503-382-8048,

THE OLD FASHIONED BARBEQUE

Will be held at Shevlin Park Thursday
evening. Since Saga Foods did such a
fine job of making sure we had plenty to
eat last year, they will again be cooking
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It's SOG time again!

The seventh annual SEMI-OFFICIAL GET TOGETHER (SOG) is com-
ing to Bend, Oregon, July 14 through July 16, 1988. The conference will be held on Friday and
Saturday at Central Oregon Community College, but we'll get things started Thursday with river
rafting and a barbeque. Let us know your plans so we can throw another burger on the barbie.

REGISTRATION Fil out and return the attached registration form indicating which
activities you wish to attend. Enclose your full payment with the form. All technical sessions on
Friday and Saturday are free, but to help defer the cost of the conference, we are asking for dona-
tions in any amount

Check in at the Pinckney Center Thursday afternoon or Friday morning to receive your SOG
packet. (The SOG packet will include your tickets to the barbeque, Saturday night banquet tick-
ets, and a speaker schedule.) If you're going rafting, check in at the Pinckney Center at the times
mentioned under rafting.

People with display tables can set up their equipment in the Pinckney Center Thursday.
The dorms at Central Oregon Community College will be dosed for remodeling this year. We'll

send out lodging pamphlets with the SOG information packets. Travel arrangements can be
made through Cascades Travel, 508-382-3772.

up the food. Prices for the barbeque are
$10 for adults and $6 for children under
12. Thursday Night Barbeque is included

community colleges in their hometowns.
e They will be offering 8088 based XT,
80286 based AT, and 80386 kits at special

in the price of all raft trips. SOG prices. As with last year, shipping
the system home can be arranged. Con-
FRIDAY & SATURDAY tact Don Thompson or Cindy Johnson of

These two days will be filled with lectures,
discussions, workshops, and forums.
We'll be discussing new C Compilers,
C++, a new Al language, and more. For
you hardware people PC Tech will be
there in force to talk about graphics and
extended memory boards. We'll continue
with parallel processing and the
transputer and delve into desktop publish-
ing, fractals and packet radio.

SECOND ANNUAL BUILD YOUR OWN
SYSTEM

Friday night, MicroSphere will be hosting
another “Build Your Own Computer”
night at SOG. This event will be held at
MicroSphere starting at 7 p.m.

Several participants in last year’s class are
now teaching XT construction classes at

MicroSphere at 503-388-1194 for more in-
formation and a registration form.

The SATURDAY NIGHT BANQUET is an all-
you-can-eat affair at the college. Price is $12 for
adults or $7 for children under 12

CHILD CARE There will be a
playroom for the kids Friday and Saturday from
94.

DEADLINES All activites must be paid for by
July 1, 1988.



—
SOG REGISTRATION,1988

~ PRICE . TOTAL

‘NUMBER

- EVENTS

Thursday all day Raft trip & Old Fashioned Barbeque $70.00
Thursday 2 1/2 hour Raft trip & Old Fashioned Barbeque $32.00
Adult Thursday night Old Fashioned Barbeque only Adult $10.00
Child (Included in Raft trips) Child $6.00
Thursday Desktop Seminar $65.00
(Includes lunch and Barbeque)
Adult . Adult $12.00
Child Saturday night SOG Banquet Child $7.00
Semi -Official SOG T-shirt $7.00
Adultsizes Small Medium Large Ex-large ’
Semi-Official SOG T shirt $5.50
Youth sizes Small Medium Large
Donations
O Check enclosed Register by July 1st TOTAL
eek enclose Number attending in your group ENCLOSED
Exp Signature
Card No
Name
Company
Address
City State Zip

MICRO CORNUCOPIA e P.O. BOX 223 @ BEND, OR 97709 ® 503-382-5060

Come join us and learn more about...

C compilers and C tools
Trilogy: A new Al language
Advanced graphic processors

Super fast ray tracing on the 34010 graphics processor

Fractals

Diagnostic software available for the XT and AT and how to use it

Disk diagnostics

Pseudo concurrancy using probabilistic technique

Numerical applications
Desktop publishing
All about SCSI
Generic microprocessors
Packet radio
and much, much more.....




New Users Disks
ro Cornucopia

These new Micro C
Users Disks contain the
famous Buttonware
collection. This is
shareware and we
encourage you to
register if you find the
software useful. We
also encourage you to
share copies of this
software with other PC
ownhers.

$6.00

(Each For U.S. Subscribers)

o
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#MS45 PC-File+

Dive right into this database manager.
Context sensitive help screens will guide
you through the entire process.

PC-File+ includes macro capability,
password access to foreign databases,
and over 64,0000 records per databass.

Note: PC-File+ has on-screen help. You
can get more complete documentation by
registering with Buttonware.

#MS46 PC-Type+

Another great Buttonware product.
Macros, mail merge, and multiple file
editing capabilities make this text editor
compete favorably with commercial
editors.

Documentation exists in the form of
extensive help files along with more brief,
context sensitive help screens.

#MS47 PC-Style and Dictionary

Buttonware’s PC-Style analyzes your
writing for readability, personal tone, and
action. Find out if your sentences and
words are too short or too long. PC-Style
also reports the “grade-level” of your
writing.

PC-Type+ uses the dictionary on this disk
for its spell-check function.

#MS48 PC-Dial and PC-Graph

Next in the line-up of Buttonware
products comes PC-Dial. This
communications program supports
scripts and macros, has a built-in
mini-editor, and talks up to 9600 baud.

Any database or report file created with
PC-File can be graphed using PC-Graph.
This program requires the Color Graphics
Adapter.

#MS49 PC-CALC and Extended DOS

This 64 column X 256 row spreadsheet
can import its data from any number of
PC-File databases. Or you can treat it as a
normal spreadsheet and enter data by
hand.

The program is complete but this
“gvaluation copy’s” documentation
contains only portions of the manual.

Extended DOS (XD) extends the standard
DOS commands. At any time you can view
a menu of XD commands which
include—killing entire subdirectories, string
search through multiple files, file attribute
and time/date editing, and more.

#MS50 PC-Tickle and Button Games

Organize your lifel Schedule events, keep
track of tasks, balance your checkbook,
even follow your caloric input and output.
Includes its own mini-editor.

And, lest things should get too serious, we
finish the Buttonware Collection with two
adventure games. Become the main
character in a South American Trek or a
Castaway adventure.

To Order:

Call

(503) 382-5060 or
1-800-888-8087
Malling Address:
Micro Cornucopia
P.O. Box 223

Bend, Oregon 97709

Prices: (each, postpaid)
$6.00 for U.S. Subscribers to Micro C
$8.00 for non-subscribers & foreign
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ORDERFORM

POSTAGE-PAID SELF-MAILER
Tear out, fold, and staple both ends if check is enclosed.

UJ YES, | WANT TO SUBSCRIBE! l\/ﬂCROCORWCOPIA
O NEW [ RENEWAL St
U.S. CAN./MEX.| FOREIGN
sl | 08 [ O26 | 036
LSS | O34 | 060 | 0068
S Oeg | 072 | 0009
OISKS ST B sa
24% Off
the
newstand
rice
OTHER PRODUCTS OTHER P

Back Issues, T-shirts... specify size

GRAND
TOTAL

To Place Your Order Immediately

CALL: 1-800-888-8087

9-5, M-F, Pacific Time

[ CHECK ENCLOSED

U.S. funds drawn on a U.S. bank, please

) VISA ) MASTERCARD
[ _

—| /

Expires

Are you a current Micro C subscriber?

41

L) Yes
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Fe
RS Diagnostic Issue

* Symptoms and Solutions, Curing Your XT or AT
* Theory of Operation for the XT
* Drive Faults and Fixes
Plus
* 3-D Graphics Part II
* More on Marketing Your Own Software
* Laine Takes on OS-2

STAPLE TO CLOSE




Fill in your back issues
of Micro C today

ISSUE #14 (10/83)

BBII 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 (12/83)

Screen Dump Listing

Fixing Serial Ports

Playing Adventure

lSJB Sld Co}gmn Be, ins4
ading Kaypro Il to

U;;gading Kaggro 4t08

48 pages

ISSUE #16 (2/84)

Xerox 820 Column Restarts

BBI Double Density

BBII 5/8"" Interface Fix

K?{v ro ZCPR Patch

A d}i’ng Joystick To Color Graphic:
Recovering Text From Memory

52 pages

ISSUE #17 (4/84)

Voice Synthesizer

820 RAM Disk

Kaypro Morse Code Interface
Based System Review

Inside CP/M 86

56 pages

Kaypro EPRON P

aypro rogrammer
Ild'gyte: A Primer &
Kaypro Joystick

Serial To Parallel Interface
Business COBOL

60 pages

ISSUE #19 (8/84)

Adding Winchester To BBII
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 BBII

Serial Printer On BBI Sans 510
Cheap & Dirty Talker For Kaypro
Extended 8" gingle Density

72 pages

Reader
Service

72 Acquired Intelligence
Amtech Computers
Analogic Company
ASCII
Austin Codeworks

Blaise Computing

ISSUE #21 (12/84)

Analog To Digital Interface
Installing Turbo Pascal

Low Intensity BBI Video
Turbo Pascal, The Early Days
80 pages

ISSUE #22 (2/85)

Xerox 820-11 To A Kaypro-8
Sound Generator For ¥he 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 Lincs On a BBI

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 32832
Modula II

RS-232C: The Interface
104 pages

ISSUE #26 (10/85)

Inside ZCPR3

Two Megabytes On DSI-32
SOG IV

The Future Of Computing
MS-DOS In The Public Domain
Graphics In Turbo Pascal

104 pages

ISSUE #27 (12/85)
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

Loqic Programming

Building Your Own Logic Analyzer
256 K RAM For Your 83 Kaypro
PC-DOS For Non-Clones

104 pages

ISSUE #31 (8/86)

RAM Resident PC Speedu

Practical Programming In Ielodula-z
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 (12/86)

Controlling Stepper Motors
From Your PCP

Introduction To Fractals

The Secrets Of MS-DOS, From
Boots To Devide Drivers

Poking About In The System
With Turbo Pascal

96 pages

ISSUE #34 (2/87)

Des'§nin With The 80386

Build A é\m le Oscilloscope

A Cheap 68000 Operating System
A concurrent Operating System
Recovering Directories And FATs
96 pages

SOLD OUT

ISSUE #35 (4/87)
SOLD OoUT

BACK ISSUES OF MICRO C

U.S., Canada & Mexico .
Issues #1-34 ... cvveveeaneeocnsenss....$3.00 each ppd.
Issues #35 through current issue ........$3.95 each ppd.

Foreign (air mail)

Issues #1 through current issue .........$7.00 each ppd.

Advertisers Index

Page
Number

07 CompuView

Issue 41

12 LogitechInc
Lori and Nick's Enterprises . 52

90 Dair Computer Systems

08 Datadesk Int’l

32 Digital Research Computers .81

E21 Computer
Ecosoft Inc

Emerald Microware

Erac Company

Manx Software Systems . . . 77
McTek Systems

Merlin Publishers 64
Micro Cornucopia 9

ISSUE #36 (6/87)

Build A Midi Interface For Your PC

Designing A Database, Part 2

Interrupts On The PC

Hacker’s View Of MS-DOS Vs 3.X

Digital To Analog Conversion, A
Designer’s View

96 pages

ISSUE #37 (9/87)

Desktop Publishing On A PC
Build Your Own Hi-Res Graphics

Scanner For $6.00, Part 1
Designing A Database, Part 3
Controlling AC Power From Your PC
Expanded Memory On The PC/XT/AT
Uninterruptible Power Supply For
RAMdisks
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 $6.00, Part 2
Writing a resident program
extractor in C.
96 pages

ISSUE #39 (1/88)

PC Graphics

Drawing the Mandelgrot and
Julia Sets

Desktop Graphics

Designing a PC Workstation 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

Programmer’s Paradise . . .
Project Data Systems

Scientific Software

87,88,8

Micro Methods

Microcomputer Systems

Microprocessors Unlmtd

Serengeti Software

Sharp’s Inc

Slicer Control/Computer . .
Star-K Software Systems

V Communications
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Brown Bag Software . 61,71,81

Cascade Electronics
CC Software
Complete Logic Systems . . .
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Harger LN.T

Integrand

microSOLUTIONS
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National Advancement . . .

PCTech
Peacock Systems . . . .

. . Inside Front Cover
25,60

WindowDOS Associates
Xenosoft

Zortech, Inc. Inside Back Cover

Contact Advertiser Directly.
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A Micro Ad is an 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 itinthe
next available issue. You can also send camera-ready
copy. Rates: $99 for 1 time, $267 for three times, $474 for
6times (a bestbuy at only $79 perinsertion). Full payment
must accompany ad. Each ad space is 2 1/4 inches by

1 3/4 inches.

WINDOWS - SPRITES « MULTIPLE SCREENS

ARE EASY WITH
OMNIVID - PC™
[IRUIAIBM - PC/XT and compEllo 1}
BLAZING FAST

Compatible with any language.

Offers support for multitasking.
CGA « Monochrome « Hercules Compatible.
mmmmmm - Available March 1988 @

w6995
E © (606) 325-3736
amall..FLEXISOFT 3987 Valley View Orive  Ashland. KY 41101

Reader Service Number 25

FULL SOURCE CODE MANAGEMENT

= Document revision history - ® Audit trails
® Branching and key word insertion  m Utilities

| POWERFUL MAKE FACILITY
Available for VAX, PDP-11 & MS-DOS.

To order or for more information, call 1-800-874-8501.

OREGON {

& sorare

6915 SW Macadam Ave., Portland, OR 97219.

Reader Service Number 85

QUALITY SPEECH 1/0 PRODUCTS

Digitized speech, synthetic text to speech, voice Periscope
recognition, music composing with voice, and .
;nore c‘::lgV%/;ilata;iAinpgc/x;(dT\;lx_rre/socf’twure sysLelms Debugglng Systems for IBM
( . Q compatibles,
A:g;e, Commodore, and Atari mgchines 2uplport- Personal ComPUters
ed. Ecs)‘; programming for fudn ond* eduﬁotion. 3r
. r " thi .
Zif,a:danzsl'lgfécﬁﬁ‘é?ogy: Frices im‘r’{ang:a?"il?& FREE INFORMATION
$39.95. C ite fact irect
FREE product mformation package. o o' 800/722-7006
[ ]
o e e
75-D
675-D Conger Strect PERIS ATLANTA, GA 30361
Eugene, OR 97402 c I 404/875.8080
(503) 342-1271 ompany, ‘nc.
Reader Service Number 67 Reader Service Number 94
FUTURES6, THE LANGUAGE Cross Assemblers
Variable level, extensible, rommable lan- Universal Linker Librarian
guage gives complete control. Including PC/MS DOS, micro VAX
80186/88. Simple syntax. Easy program- ° hosted on: » !
ming. Compact code. Easily optimized for VAX VMS, VAX UNIX/ULTRIX

speed or size. Interactive debugging facili-

ties. Library source available. Investigative : :
FUTURES6 . . . world classs! Used in thou- Targeting over 30 microprocessors

sands of applications. Prices start at $349.

Development Associates Enertec inc.
1520 S. Lyon, Santa Ana, CA 92705 ) 215) 362-0966 19 Jenkins Ave
(714) 835-9512 (219) Lansdals, PA. 19446

Reader Service Number 82

PAUL MACE SOFTWARE, INC. TurboGeometry Library _ IPC C SHELL
S & Manual A faithful implementation of the
MACE UTILITIES ) (Source & ). kel ' hell {
Data recovery and disk optimization tools. Turbo Pascal 4.0/C/Mac, & Microsoft C. Berke €y Unix C Shell for MS-DOS.
Eliminates hard disk risks and optimizes hard Over 150 2 & 3 dimensional routines ® Full History Syntax
disk performance! including: Intersections, Transforma- ® Looping Statements (while, foreach)
$99.00 tions, Equations, Hidden Lines, Per- ® Shell Variables and Arrays
HTEST/HFORMAT spective, Curves, Areas, Volumes, Clip- ® Cursor Key Command Line Editor
Advanced hard disk diagnostics. Delivers what ping, Planes, Matrices, Vectors, Distance, ® Runs as default command processor
the manufacturer promised! Poly Decomp. IBM PC & Comp., Mac. ® WORKS ON ANY MS-DOS
$89.95 $99.95 + S&H. Visa/MC/AE COMPUTER! $50.00
400 Williamson Way, Ashland, OR 97520. DISK SOFTWARE, INC. | Omega MicroConsulting
(800) 523-0258 __ 2116 E. Arapaho, No. 487 722 Rundell Street ® Iowa City. IA 52240
el Richardson, TX 75081 214/423-7288 (319) 338-6053
Reader Service Number 65 .Reader Service Number 80 Reader Service Number 77

Instruction Manuals
for your product

Written in an informal style by
techies for real users.
Free quote.

Rare Earth Services, Inc.
3115 Willow Road NW
Roanoke, VA 24017

703-343-4565

DEVELOPERS, NOW AVAILABLE

Sof-Tel Inc., in their goal to provide ATRON HARDWARE
innovative Software Solutions, now has

ready for you two new IBM PC software DEBUGGER

packages. Do you need Modem dialing and ® Hardware breakpoints, source level
interrupt Comm port support? Get AUTO- debugging.

DIAL! User-definable script files allow use @ Includes performance analysis software,

with many modems. Send $49.95 plus $3

P&H. Also available. STAGE2.PC, the PG 4K hardware trace buffer, external break

version of the mainframe macro processor switch. .
STAGE?2. Disk plus printed mar?ual only ® “AT Source Probe” has Imb onboard
$49.95 plus $3 P&H. (Florida residents add memory invisible to DOS.
6% sales tax.) Currently retails for $2795, will sell for
Soft-Tel Inc. $1,450.00 OBO
P.0. Box 5116, Lighthouse P1. FL. 33074 Call Michael Crandell 805/969-6851

(305) 942-6671

Reader Service Number 73
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CASINO CARD GAME PAC

POPUP VT100 EMULATOR

POPUP TIME & BILLING

DES SECURE ENCRYPTION ... .$59
BBS & REMOT ACCESS

QUICK DATABASE & MAIL

STOCK TRADING SYSTEM! pemo sas
{BM PC Compatibles GUARANTEED SATISFACTION or
your Money Back! - Don t Delay
Get Our Free Catalogue Today

Box 1400. OLDSMAR
FLORIDA 33557

| Hawkeye Grafix Inc.
' Dial 813-855-5846

CROSS ASSEMBLERS

PseudoCode releases version 2 of its cross
assemblers. Assemblers for the 8048, 8051,
8096, 8085, Z80, 6502, 1802, 6800, 6805, 6809,
68000, and 32000 microprocessor familiesare
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, M| 49316
616/791-9333

Reader Service Number 75

68000 SOFTWARE
o K-OS ONE operating system

uses MS-DOS disks"

with source code ........... $50
e K-OS ONE manual.......... $10
¢ HT68K SBC w/K-OS ONE . $395
e Screen Editor Toolkit ....... $50
e HT-FORTH ............... $100
eBASIC .......iiiiiiien $149

Free newsletter & spec sheets
HAWTHORNE TECHNOLOGY
1411 S.E. 31st Ave., Portland, OR 97214

(503) 232-7332

Before you code:
The Idea Generator-

"Quickens and improves
problem solving."- InfoWorld
Usually $195. For you, $145.
Experience in Software, Inc.

2039 Shattuck Ave.

Berkeley, CA 94704 415-644-0694

Reader Service Number 63

8051 SIMULATOR

Superb full function debugger
simulator supports all 8051 modes
of interrupt, just like the real thing!
Full disassembler and many unique
features, ONLY $150.00

CROSS ASSEMBLERS
For Z80, 8080/8085, 8048, 8051 and
8096 still $75.00 each!
LEAR COM COMPANY

2440 KIPLING ST., SUITE 201
LAKEWOQOD, CO 80215 303/232-2226

Reader Service Number 84

Want to Throw Out your U.P.S.
Log Book? Now You Can!
Here’s what EASY-SHIP can do for you:

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 Nationally by United Parcel Service.

NO MORE MANUAL LOGGING! And more!

For all IBM PC, AT, 0S/2 Systems. Only $365 + $3 S/H.
Stat Supply Company

20214 Brondesbury, Katy, TX 77450

GRAPHICS TOOLKIT
COMPATIBLE WITH PC/XT/RT AND NEW PS/2

LIMITED INTRODUCTORY

$59. 95 OFFER _ (ADD $3 S/H)

(800) 666-4567 or (713) 492-1931

SUPPORTS NEW VGR GRAPHICS MODES

50+ FUNCTIONS

DRTA COMPRESSION ALGORITHM

ALL SOURCE CODE INCLUDED (NO ROYALTIES?
ROUTINES WRITTEN IN MICROSOFT AND RSSEMBLER
BUFFER & DISK SAVE/RESTORE

PROGRAMMER SUPPORT PROVIDED

H[%i DEVTRONICS. INC.
1571 MAIN STREET
ATLANTIC BEACH. FLA. 52255

ORDERS ONLYr 1-800-3352-4238 RMEX/COD
TECHNICAL INQUIRIES: (904) 241-3281

CBASIC, CB80, CB86 USERS

Convert your Cbasic and Cbasic compiler programs into C
with MB86! MB86 supports Access Manager, Display
Manager, and allows your new C programs to use existing
CB86 data files. MB86 breaks CB86 file size and record
number limits and enables network support. MB86 enhan-
ces the Cbasic language with new features as well as fixing
many old CB86 problems. Versions of MB86 are available
for Microsoft C, Turbo C, Aztec C, and Microport Unix. Call
orwrite for more information. We also carry a complete line
of enhancements for CB86 and Pascal MT +.

Minnow Bear Computers

P.O. Box 2233 Station A

Champaign, IL 61820-8233
(217) 344-1113

Reader Service Number 86

Reader Service Number 34

~SCREEN MANAGER
MENU, WINDOW and DATA ENTRY Support

for the Professional Programmer! Interfaces
to most languages, BASIC, C, FORTRAN,
COBOL, PASCAL, ASSEMBLER. 100 Page
Manual. 30 dall\r money back guarantee.
0

Royalties.
from The West Chester Group
879 P.0. Box 1304
West Chester, PA 19380

VISAIMC (215)644-4206
CALL FOR FREE DEMO
CIRCLE 279 ON READER SERVICE CARD

Reader Service Number 78

35 mm SLIDES FROM
YOUR IBM/PC .

Computer Slide Express®; . .
Finally, a one day service
to convert your graphic
files into 4000 line color

slides from your disk for
$9 or less!
Visual Horizons®

180. Metro Park
Rochester, N.Y. 14623

(716) 424-5300

Reader Service Number 79

RAM DISK
S-100
2 Meg, Port I/O
New, Warranteed

$725

S. Lugert
439 Peck Slip or call:
NY, NY 10272 718-622-0654

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

XT and AT
Compatible

Designed,
Manufactured,

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

Reader Service Number 83

Reader Service Number 52

A Ventilation

Reader Service Number 54

OPT-TECH SORT/MERGE A\o\\)e w2 TurboCAD
esigne ™

Extremely fast Sort/Merge/Select utility. \ to prolong the —_—
Run as an MS-DOS command or CALL Co e e The New Generation CAD ice $395
as a subroutine. Supports most lan- 4 Coldblue i
guages and filetypes including Btrieve oin m%elaﬁ

| and dBase. Unlimited filesizes, multiple e:‘:{'ﬁi\#g

’ keys and much more! MS-DOS $149. operating

| XENIX $249.
(702) 588-3737
| Opt-Tech Data Processing

temperatures

as much as 27°F
by increasing airflow
across the card area.
The one that really works! T———
$ Milan Systems America Inc.

8351 Roswell Road

Mandrill Corp. (" 165
PO Box 33848, San Antonio, TX 78265 -

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

800-531-5314 Dealers inquiries welcome.

Reader Service Number 64

Reader Service Number 91

T (404} 642.4131

Dunwoody. GA 30350
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By Gary Entsminger
1912 Haussler Dr.
Davis, CA 95616

Machinery Of The Mind

In purest form, “Artificial Intelligence” re-
searchers attempt to recreate human intelligence in
machines (or computers). This form seems to have
gotten lost in the commercialization of Al At our
level (user, hobbyist), Al seems to mean “‘fancy
programming,” which sells better.

ancy programming has little more to do
with “better programming’ than it has
to do with “Artificial Intelligence.”” Bet-
ter programming obviously comes from
better ideas and better ways of implementing
them.
According to George Johnson, in his well-re-
searched history of Al, “Machinery Of The
Mind” (available from Microsoft Press)—

Artificial Intelligence is based on the assumption
that the mind can be described as some kind of for-
mal system manipulating symbols that stand for
things in the world. Thus it doesn’t matter what the
brain is made of, or what it uses for tokens in the
great game of thinking. Using an equivalent set of
tokens and rules, we can do thinking with a digital
computer, just as we can play chess using cups, salt
and pepper shakers, knives, forks, and spoons. Using
the right software, one system (the mind) can be
mapped onto the other (the computer).

In this form, Al leads to interesting ideas
about us, our minds, how we think.
Again, from Johnson—

Ultimately, when all the details and rhetoric are
stripped away, most debates on whether or not Al is
possible come down to a standoff between the reduc-
tionists and the holists—those who believe that
mind can be explained as the sum of its parts, and
those who believe that in any such explanation
something will always elude analysis.

Intuition eludes analysis. It can’t be ex-
plained at low levels, in the firing of neurons
and the like, or at high levels, in rules and facts.

Douglas Hofstadter, believing that it's
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neither necessary to model neurons, nor pos-
sible to capture the top level of the mind, sug-
gests a middle level where rules emerge.

On this level, where we solve anagrams and
the like, we aren’t intentionally systematic.

According to Hofstadter, “When you first
read a Jumble in a newspaper, you play
around, rearranging, regrouping, reshuffling, in
complex ways that you have no control over. In
fact, it feels as if you throw the letters up into
the air separately, and when they come down,
they have somehow magically ‘glommed’
together in some English-like word! It’s a mar-
velous feeling—and it's anything but cognitive,
anything but conscious.”

As a test of Micro C’s intelligence, I sent
Larry Fogg Raphael Robinson’s puzzle. He
likes puzzles, and I had high hopes. Just fill in
the blanks, I said—

In this sentence, the number of occurrences of 0
is__,oflis__,of2is__,of3is__,ofdis__,of 5
is__,of6is__,of7is__,of8is _,of 9is __.

Feeling intelligent? If so, send us your
method and solution (in English or, even better,
as machine intelligence, in a program).

Meanwhile, I forget the question.

For more information—

* Johnson, George. Machinery Of The Mind.
A Tempus Book from Microsoft Press.
1986.
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HOTKEY

A complete set of Terminate
Stay Resident (TSR) functions that
help you to write reliable ‘pop-up’
programs.

Now you can make your
programs ‘Sidekickable’. Two
example programs are included,
a ‘pop-up Calculator’ and a pop-
up ‘Critical Error Handler’,

The Hotkey toolkit handles all
floating point functions in resident
mode.

TEOTTRIEN

ZORTECH HOTXEY TOOLKIT

The 32 page manual includes
an interesting discussion of the
origin and history of
undocumented MS-DOS function
calls, together with a full
explanation of the theory and
practical use of TSR’s.

Only $49.95! State Turbo C or Quick C version.)

COMMS

Do you need to incorporate
serial communications into your
applications? Yes! Then get this
inexpensive but highly
professional COMMS toolkit from
Zortech Inc.

Look at the list of features:
Xmodem, Kermit and ASCII file
transfer, Hayes modem control,
VT52, VT100 and ANSI terminal
emulation, supporis up to 8 serial
poris, speeds up to 19.2k baud
rate and higher.

Two demonstration programs
are included, MINICOM and
MAXICOM (like Procomm)
fogether with the 120 page
manvual and full source code FREE!

Only $49.951 (State Turbo C or Quick C version,)

GAMES

Have you ever wondered how
fo write a chess program? Now we
reveal the secret algorithms and
techniques of the masters with this
dynamic Games toolkit.

Jo » N [
PRO:SER

ZORTECH PROFESSIORAL APPLICATION
. SCREEN DESIGNER-GENERATOR

The package comes complete
with the full source code to three
ready to play games of strategy —
Chess, Backgammon and Wari
(an ancient African game).

A comprehensive

150 page manval
is provided giving an in

structure and program

depth look at the history,
design of such /D

‘Strategy Games’.
Only $49.95!

(State Turbo Cor
Quick C version.}

Turbo Cis the trademark of Borland Inc. Quick C is the trademark of MicroSoft Inc.

Address ..

/oy
O

|W| PRO-SCREEN \
WINDOWS  |BI|GAMES |
W{SUPERTEXT M| C VIDEO

FREE SHIPPING — VISA/MC/COD/CHECK
/Name .

TOOLKITS FOR

SUPERTEXT

This is not simply an ‘Editor’
toolkit, but a full-blown,
‘WordStar’ compatible
wordprocessor with the full
source code.,

As well as all the normal
editing functions, you will also
find ‘dot’ commands and full
printer control. The SuperText
toolkit handles files of any size
and allows full on-screen
configuration.

Do you need to incorporate a
wordprocessor into your
application? Yes! Then get the
SuperText toolkit complete with
full source code and 150 page
manual now!

Only $49.95! (State Turbo C or Quick C version.)

PROSCREEN

Generate high quality data
entry screens with the Pro-Screen
— Screen Designer and Code
Generator.

You can draw the data entry
screen, define the input fields,
define the input criteria, set screen
colors and attributes, draw single
or double lines, make boxes —
press a few buttons and ‘hey
presto’ Pro-Screen generates
the C source code for your
application!

Professional applications
programmers will find this
versatile utility and it's associated
functions invaluable.

Comes complete with a
substantial 78 page manual and
demo programs.

Only $49.95! (State Turbo C or Quick C version.)

7. N

Rush me
these items!

Exp. Date

]
ZORTECH Inc. 361 Massachusetts Ave, Arlington, MA 02174
Orders & Enquiries Tel: (617) 646 6703

ORDER HOTLINE (800) 848-8408

" TURBO C & QUICK C
from ZORTECH INC.

WINDOWS

Add super-fast text screen
handling to your applications
with the WINDOWS library from
Zortech Inc.

Give your applications the
professional look — with instant
zooming and exploding windows.
Incorporate drop-down menus
and Lotus style menus with our
easy to use functions.

Automatically handles
memory saving and buffering of
window text. Use any number of
overlapping windows in your
applications. Write to any
window, read from any window,
close any window, pull any
window to the top.

Over 55 functions together
with a big 85 page manual and
remember, you get the full source
code.

On |Y $49.95! (State Turbo C or Quick C version.)

\
“Wevibeo

B Now learn C the easy way!

B Get the ‘Complete C Video
Course’ from Zortech Inc.
together with our big 365
page workbook.

Ten 1 hour tapes— 36 lessons!
Easy to follow course, you get
an excellent introduction to
the C language.

Takes you step-by-step up to
the intermediate and
advanced levels.

Teach yourself at home or the
_office — at your own speed.

ZORTECH
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Instant Answers!

Kureka

Now solving scientific and engineering
equations goes from agonizing to easy!

Eureka™: The Solver and
your PC can handle any
problem you can hand
them—instantly. Just
type in any linear or
non-linear equation,
select ““Solve,”” and look
at your answer. But
that’s not all, because
Eureka can do a lot
more. Like evaluate
your solution and plot

a graph. Or generate a
complete report, sending
the output to your
screen, disk file or
printer.

You can check the
equation itself or ask
Eureka to continue
searching iteratively for
a satisfactory solution.
Or, change the active
variables or constants
and search for an
entirely different solu-
tion. Using Eureka's
windows, you can solve
up to 20 equations at
once. It's all done with
pull-down menus, full
help screens and abso-
lutely no agony. And all
for just $167.

System Requirements: For the IBM PS/2™ and the
IBM® and Compaq® families of personal computers
and all 100% compatibles. PC-DOS (MS-DOS) 2.0
and later. 384K

- Eureka: The Solver T
ommands eport raph ptions indow |

Plat

1lJoules] I
Pe(yf-Ui) Mole vmh

Report ¢ ErENCt AHMHUKAG
EPORT {

FinalTenp 136.50008 “Keluin
InitTenp VAER L)

lsoBarlork

IsoThridork

Fi-Help F2-Save Fi-Load FS-Zoom Fo-Next F7-Beg Blk FE-End Blk

Eureka instantly solved this Physics equation by immediately calculating how much
work is required to compress isobarically 2 grams of oxygen initially at STP to Yz its
original volume. In Science, Engineering, Finance and any application involving equa-
tions, Eureka gives you the right answer, right now!

Easy as a Calculator . . .

Powerful as a Mainframe!

® Pull-down menus ® Powerful built-in and

m Full-screen text editor user-defined math and

® Context sensitive help financial functions

® On-screen calculator B Report generation com-

® Automatic 8087 math plete with plots and lists
COProcessor support B Polynomial root finder

® [nequality constraints

(11 Merely difficult problems Eureka solved virtually
instantaneously; the almost impossible took a few seconds.

Stephen Randy Davis, PC Magazine §¥

= For the dealer nearest you
; or to order call

BORLAND t(i(?[)OO) 543-7543
NTERNAT N A -Day Money-back Guarantee*

Reader Service Number 1

*Customer satisfaction is our main concern; if within 60 days of purchase this product does not perform in accordance with our claims, call our customer service department, and we will arrange a refund.

All Borland products are trademarks or registered trademarks of Borland International, Inc. Other brand and product names are trademarks or registered trademarks of their respective holders.

Copyright €1987 Boriand International, Inc
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