






































































































































































































































over the old paste up procedures as word processing is over a
typewriter. I couldn’t go back.

We’ve used Ventura Publisher from the beginning. Version
1.0 was buggy, sure, but with three different ways to do any
one thing, there was usually a work-around. As revisions
rolled in, we spent more and more time doing the work and
less and less time doing the around.

Now, with version 2.0 things seemed to take a giant step
backwards. The most consistent thing was inconsistency. An
article (chapter) that went together and saved perfectly might
be garbage when called up again. Or, we’d load a figure into a
frame and a nearby headline would get weird. Page numbers
changed into headlines, often refusing to change back.

Sometimes Carol could fix the problems. Sometimes she
couldn’t. Either way, the next time the file was edited, there
might be a whole new set of problems.

I called Xerox.

The only thing the support person asked about was
memory. How much RAM? (640K.) Were we running TSRs?
(No.) Did we have at least 520K of free memory before run-
ning Ventura? (Definitely.)

I hadn’t been too concerned about RAM because version
1.X was running precisely, though slowly, on the same ma-
chine (as an article got long or complex, the older version
would swap data between memory and disk).

Something about this new version was definitely not right.

PROMPT DELIVERY!!!

SAME DAY SHIPPING (USUALLY)
QUANTITY ONE PRICES SHOWN for SEPT. 3, 1989

ICs

OUTSIDE OKLAHOMA: NO SALES TAX

DYNAMIC RAM
SIMM o) 256Kkx36 80 ns $400.00
SIMM iMx9 70 ns 180.00
SIMM{@ 1Mx9 80ns 135.00
SIMM 256Kx9 100 ns  45.00
1Mbit iMx1 100 ns 12.75 IS
41256 256Kx1 60 ns 6.95
41256  256Kx1 80 ns 4.95
41256 256Kx1 100 ns 3.75
41256 256Kx1 120 ns 3.40
4464 64Kx4 120 ns 4.50
64kx4 120 ns 9.65
EPROM
$22.00

9.50
7.256
4.50

41264 o
27C1000 128kx8 200 ns

27512 64Kx8 200 ns
27256 32kx8 150 ns
27128 16Kx8 250 ns

STATIC RAM
62256P-10 32kx8 100 ns
6264pP-12 8kxs 120 ns

6116AP-12 2Kxg8 120 ns

OPEN 62 DAYS, 7:30 a-10 Pm: SHIP VIA FED-EX ON SAT.
SAT DELIVERY | MasterCard/VISA or UPS CASH COD
INCLUDED ON | MICROPROCESSORS UNLIMITED, INC.
FED-EX ORDERS | 24,000 S. Peoria Ave., 91 8 267 4961
RECEIVED BY: | BEGGS, OK. 74421 =
™ 82 $62541b | No minimum order. Please note: prices subject to change!
Fri P4 §14251 b Shipping, insurance extra, up to $1 for packing materials.

80287-8 80387-16 80387-25
$125.00 $215.00 80387-20 80387-33

8087-2
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Version 2.0 supports EMS memory. According to the
manual, you don’t have to have EMS memory (unless you
want fancy hyphenation), but it supports it. So when Carol got
exasperated with this issue’s 3-D article (page two became
totally strange the instant she loaded either of the two illustra-
tions), I packed up her machine and headed for MicroSphere.

My hunch was that extra memory was more important
than Ventura was letting on. I suspected that overflowing
stacks or misaimed pointers were causing the problem.

“I want EMS, lots of EMS,” I said as I dumped the dismem-
bered machine onto their service bench. Fortunately RAM
prices have come down a bunch. Unfortunately, Howard, Ed,
and Allan were up to their ears in other work.

Ah well, I can stuff RAM and set dip switches with the
best. So I did. Five hours and six false starts later, I had added
1.5 meg of EMS. (The EMS board was very smart, by the way,
letting me configure its RAM as any combination of extended,
expanded (EMS), and main memory. In fact, for over an hour
it was a lot smarter than I was.)

The instant I got back to the office I cobbled up Carol’s
monitor, keyboard, printer, fired up Ventura, selected ‘“Desk”
(to get the version display), then pointed the mouse arrow to
the word ““Ventura” and clicked. Up came the secret diagnos-
tic window. (Kind of like a secret decoder ring, but useful.)
Sure enough, Ventura recognized 1.5 meg of EMS.

Then I loaded the troublesome 3-D article and looked at
page two. Wow! The page number displayed correctly, unruly
text from other pages had disappeared—the whole thing
worked. I tried another article, and another, and another...
everything worked. Ain’t desktop fun?

Longhorn SOG Reborn

After seeing Don and Kim Jindra at both the Canadian and
Colorado SOGs, I wasn’t too surprised when I got a call from
Kim. What did surprise me was the subject. The Longhorn
50G.

“We’ve got to do something more than the regular meeting
at the Info Mart. I got hold of Stuart, he’s hard to reach, and
volunteered to take over the SOG arrangements. He said fine,
so I've got it.”

It turns out she’s lined up meeting space for SOG talks, a
barbeque, a place for two Jolt SIGs, T-shirts, and more. She’s
arranging SOG sessions on Friday in Denton, Texas (25 miles
north of the Dallas/Ft. Worth Airport), then taking the group
to Dallas for Saturday’s Info Mart meeting.

If there’s any chance you can attend, or speak, or whatever,
get in touch with Kim right away. (Check the Longhorn SOG
information box in this issue.) I'll see you there.

Longhorn SOG—Oct. 13-14
Kim Jindra

P.O. Drawer F

Denton, TX 76202

(817) 3873339

|

Dgvid Thompson
itor/& Publisher
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Letters continued from page 6

The Nature Of Radar

Regarding LIMBO'’s distance sensor
(“Letters,” Issue #49, p. 75): Whether
the intensity of reflected light, or a
radar signal, is inversely proportional to
the square or to the fourth power of dis-
tance depends on the nature of the re-
flecting target. If the reflection is from a
plane surface that reflects without scat-
tering, the inverse square applies. If
scattering occurs at the target, inverse
square applies for both the forward and
the return paths, and the product is the
inverse fourth power, the radar equa-
tion.

LIMBO'’s received power from his
(her) own source as seen in a mirror
would be inverse square, but from a
white object would be inverse fourth
power. The polished ball bearing
beloved of telescope makers as a test
object will produce an inverse fourth
power response for LIMBO’s sensor in
spite of the specular nature of the reflec-
tion, because it produces the scattering
that is the underlying reason for the in-
verse square law.

Not only the library’s dusty tomes
on radar show the inverse fourth
power. The Second (1988) Edition of
Antennas, by Professor John D. Kraus of
Ohio State University, gives the radar
equation and explains the fourth power
of distance in the denominator. The
equation is alive and well, as good
today as the first time someone found
that doubling the transmitter power
didn’t buy you much early warning
time. It also includes other factors, such
as the effective cross section of the tar-
get.

The inverse fourth power behaviour
was responsible for the effectiveness of
a very successful anti-submarine
measure during World War II. Sub-
marines used to surface at night to run
their diesel engines and charge their
propulsion batteries. Maritime recon-
naissance aircraft would search for
them with radar, and the subs used re-
ceivers on the radar frequency to warn
of their approach.

This was very effective, as the signal
arriving at the sub was detectable by its
receiver long before the reflected echo
from it was strong enough to appear on
the radar receiver in the aircraft. In fact,
the aircraft were detectable at such long
ranges that the subs would only sub-

merge when the signals indicated the
aircraft was getting close. This avoided
the loss of valuable battery charging
time when the aircraft could be a
hundred miles away.

To counter this countermeasure, the
airborne radars were fitted with at-
tenuators in the transmitter output, in
the form of a vane that could be
cranked into a slot in the waveguide.
When a sub was first detected, with the
radar transmitter at full output, the air-
craft would turn for a run at the sub-
marine. The radar operator would crank
in the attenuator as they ran, reducing
the power steadily to keep the received
signal constant as the range decreased.

At the submarine, the receiver opera-
tor would hear the radar signal decreas-
ing from the time the aircraft went into
kill mode, and assume that the aircraft
was going away. With the noise of the
sub’s diesel to mask the sound of the
aircraft’s engines, it was usually
possible to arrive over the sub before it
submerged.

The effectiveness of this system is ap-
parent if you use the inverse square to
calculate the signal at the sub, and the
inverse fourth power to calculate the
signal at the aircraft, assuming a trans-
mit power adjusted at all times for a
constant signal at the airborne radar re-
ceiver.

So be careful! Failure to appreciate
the inverse fourth power law in the
radar equation has been known to be
fatal!

John Innes

120 Macpherson Street
Cremorne, NSW 2090
Australia

Editor’s note: All this leads me to a bit of
specular reflection. Placing an alien infrared
detector (for detecting alien infrareds, of
course) and a fairly substantial laser on
your robot might be the most effective way
to sink other maze contestants. (I knew
you'd get a charge out of that.)
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Michael is short this time. It turns out
he’s still recovering from the Jolt SIGs at
the Gunnison SOG. So he’s covering sparse
matrices in a sparse sort of way.

this issue, you’ve probably noticed

that I haven’t included the promised
B-tree balancer. Instead, the code this
time supports a linked list implementa-
tion of sparse matrices. (Sparse matrices
are like regular matrices only smaller,
we hope.)

Well, what can I say? It's summer,
and there was SOG, the new Turbo Pas-
cal 5.5 arrived, the new Stony Brook
Modula-2 compilers arrived, and I went
scuba diving. Still, I wrote the AVL
routine (named after its developers), but
right now it has a vaguely annoying
tendency to drop pointers. So I'll cover
the AVL routines in the next issue.

I f you've looked ahead at the code for

SOG

SOG, as always, was great! My wife
Pamm and I made the trek from Boise
to Gunnison, Colorado, where I gave a
talk about the differences between Pas-
cal and Modula-2. After about an hour,
the talk turned into a discussion about
the column.

Two camps emerged, one wanting
more simple toolkits that explained
common algorithms. The other wanted
powerful applications-oriented  tool-
boxes. I'll try to satisfy both camps by
showcasing an algorithm from a robust
toolbox. We can still put full source
code on the issue disk and the Micro C
BBS.

Turbo Pascal 5.5 -
On the surface, 5.5 looks like 5.0. But
scratch the surface and hmmm, what's
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this, it looks like OOP (Object Oriented
Programming). 1 also received the
Turbo Assembler and Turbo Debugger.
Soon I'll start digging into all of it. I
have some code that could use as-
sembly code speed so I'll discuss inter-
facing Pascal and Modula-2 to assembly
code routines. I'll also compare writing
with OOP and without OOP.

Stony Brook Modula-2

My upgrade to version 2 of Stony
Brook’s Modula-2 compilers just ar-
rived. With support for DOS, OS/2,
Windows, QuickMod compiler for
development, and optimizing compiler
for production, it's a very impressive
package. I'll talk in greater detail about
the Turbo and Stony Brook products
next time.

Scuba Diving

It was great! A whole day of diving
in a high mountain lake. The water was
cold, the air was clean, and the fish
weren'’t biting.

That Little Bug

At the last minute I realized I could
save some CPU time and simplify my
AVL code. Foolishly I began a quick re-
write. The VAX editor at work saves all
versions of a file, but the Turbo editor
saves only one .BAK file. Ah, to ex-
perience Laine’s Lament for a universal
editor. Soon the original version had
been wiped out and I had no back up.

Sparse Matrices

In numerical analysis, modeling,
simulation, and many other fields of
mathematics and data analysis, we
often deal with large (1000 x 1000 or
larger) matrices of data. The data are
often real numbers at four or eight bytes
apiece. This can consume more memory

By Michael S. Hunt
2313 N. 20t

Boise, ID 83702

(208) 336-7413

A Short Look At Sparse Matrices
Linking Your Way Into Tables

than many computers have.

Many of the matrices used in these
applications are called sparse matrices,
meaning that most of their elements
have the same value, usually zero. Some
common forms of sparse matrices are
upper and lower diagonal matrices and
tridiagonal matrices found in systems of
differential equations.

The toolkit for sparse matrices (Fig-
ure 1) stores only the nondefault ele-
ments of the matrix. The elements are
stored in an array of linked lists. The
function Sparse returns the i row and
jth column element from the m™ matrix.

PutSparse stores an element in the
linked list if it doesn’t equal the default
value for that element. The unit sup-
ports MAXSPARSEMATRIX (currently
3) matrices. Each matrix can be up to
MAXROW (currently 1000) rows by
65,365 columns. SetDefault lets you -
change the default value for the m'
matrix.

The sample program (Figure 2)
shows several common matrix opera-
tions using the SparseMatrix unit.

Next Time

Will there be AVL trees next time?
Yes Virginia, there really is an AVL
routine. After that, back to reality.

L 2K 2R




. FUNCTION r\sP‘aisa‘( .3, matrix: WORD)
PROCEDURE PutSparse (i, j, matrix :
PROCEDURE SetDafgult(defaulh .
MPLEMENTATION = :
. CONST MAXROW = 1000; .
: &PE ;nodePt:: = "node’l‘ype
. i node'rype = record i
‘data : datamype,
col:WOR.D,
: extCol : nadaPt:r e

5] data'l‘ype
wORD,value 3 datn'l‘ype),
datarype'matrix : WORD)

‘Flgure Z—PROGRAM SparseExample,

L‘;USEB Sparsemtrix.,
. CONST MatA = 1; MatB = 2 Matc = 3;

puf-er a

PutSpareJ )
‘ PutSparsa (

Sparse(i., j, :Mat‘B‘)’)' .
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Anthony Barcellos
P.O. Box 2249
Davis, CA 95617-2249
Voice: (916) 756-4866
Data: (916) 758-1002

Getting A Little Hyper

Tony is hyper about hypertext (he uses it to im-
prove his manual dexterity). This time he also talks
about his mini-BBS and about the Association of
Shareware Professionals. These are three good con-
nections for anyone considering a shareware future.

all that bad at the time. Then came format-

ting and everyone saw that it was good.
When graphics were mixed in, the real excite-
ment began. But there’s yet another step in this
progression from text editors to word proces-
sors to desktop publishers.

It's called hypertext. It offers text, graphics,
and freedom—with a bit of confusion tossed in.
Unlike the documents most of us are used to,
hypertext does not proceed in a straightfor-
ward linear fashion. Forget about beginnings,
middles, and ends. Hypertext can go off in any
direction.

Say you're reading a hypertext document.
(Clearly this is not a hard copy system.) A par-
ticular phrase or caption catches your attention.
A special symbol flags it, indicating that more
information is available. You click on the sym-
bol and a window opens. It may be a technical
citation or reference. Perhaps it’s an illustration
or graph. It might even be an extensive digres-
sion, containing further branches of its own.

A hypertext document can be perused on
several levels, tailored to each reader’s in-
dividual needs and preferences. A novice, con-
sulting a hypertext user’s manual, could ask for
additional help on difficult procedures.

An expert could lightly skim or, alterna-
tively, deeply dig into technical details that
would frighten off a beginner. Using symbol
keys and internal “links,” a hypertext author
can create a file that approaches all things to all
people.

| n the beginning was text, and it didn’t seem

That New Black Magic

NTERGAID has released a shareware hyper-
text authoring system called Black Magic. It in-
cludes a word processor to create your text, a
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screen grabber for importing graphics from
other programs, and a public domain reader to
distribute with the hypertext.

You can create four types of linkages within
Black Magic. A simple Note link pops up a
window that displays a short text string. Use
Note links to clarify comments or add little di-
gressions.

Replacement links are quite different. Unlike
Note links, which the user may examine (or
not) on a case-by-case basis, Replacement links
are typically organized in families scattered
throughout a document. When a Replacement
link of a particular kind activates, all other Re-
placement links of the same name also turn on.
Replacement links substitute something for
each occurrence of the link word.

For example, “Boot your computer.” could
be uniformly replaced with “If your computer
has a hard disk and is turned off, turn it on; if
it's already turned on, press the keys Ctrl, Alt,
and Del simultaneously. If your computer does
not have a hard disk, place your DOS diskette
in drive A and turn your computer on; if it is
already turned on, place your DOS diskette in
drive A and press the keys Ctrl, Alt, and Del
simultaneously.”

How’s that for customizing the level of your
documentation?

Reference links can take you from one hy-
pertext document to another, thereby blurring
the boundaries of individual hypertext files. So
you don’t get totally lost, the Reference link
gives you a flowchart map of the document.

Black Magic’s DOS link lets you shell out to
a new program while Black Magic shrinks into
a tiny memory-resident kernel. When you exit
the DOS program, Black Magic resumes con-
trol. Thus you can build a highly customized
DOS shell and help system.

In their press kit, NTERGAID says that
DuPont is using hypertext as the documenta-
tion component of an active order system. The
Environmental Protection Agency uses: Black
Magic to organize its voluminous regulations,
and NASA uses it to distribute aerospace test
data.




Despite its power, Black Magic's sys-
tem requirements are modest. Although
it prefers a hard disk, Black Magic can
manage with a dual-floppy PC. The
minimum RAM is 384K, although 640K
is recommended.

Black Magic requires a graphics card;
it supports CGA, Hercules, EGA, and
VGA. A Microsoft mouse (or compat-
ible) is optional. It supports Epson dot-
matrix and Hewlett-Packard LaserJet
printers for printed output. (Of course,
Black Magic loses most of its hypertext
features when you print a document.
You can, of course, choose which part of
a hypertext file to print, so Notes and
such can be included.)

That old Black Magic doesn’t have us
under its speller, because it doesn’t
check your writing. They left that for re-
lease 2.0. Overall, however, the package
is impressive.

NTERGAID suggests several applica-
tions for Black Magic, including techni-
cal documentation, educational course-
ware, computer-based training, and pre-
sentations. The clever user can probably
come up with several original applica-
tions for this combination word proces-
sor/DOS shell/clip art gallery/refer-
ence system.

If you're eager to try it, you can
download Black Magic from Compu-
Serve or from NTERGAID’s own Hy-
perBoard at (203) 366-5698. There are
also several payment levels, as noted
below.

Black Magic, version 1.4
NTERGAID

2490 Black Rock Turnpike, Ste. 337
Fairfield, CT 06430

(203) 368-0632 (Voice)

(203) 366-5698 (BBS)

Demo disk, $7.00

Trial disk set (unregistered) $18.95
Registered copy

(with technical support), $49.95
Registered copy (with technical
support, printed manual, keybrd
template, quick reference card)
$89.95

A Heavenly Host

You're at the office. Your file is on
your PC at home. You need it now.
What to do?

If you have Minihost running on
your system at home, you just call it up
via modem and download the file to
your office computer.

Minihost is by no means unique,

since communications programs like
ProComm offer a host mode for unat-
tended operation. However, Minihost is
more like a small bulletin board system
with amazingly low maintenance re-
quirements. Mankin’s program comes
practically ready to run as soon as you
extract the components from the archive
file and copy them to a Minihost
directory on your hard disk. (Minihost
supports floppies, too, but a hard disk is
recommended.)

You’'ll need to edit Minihost's para-
meters, but they’ve thrown in numerous
example entries. Just enter your name in
place of Don Mankin’s (the author) as
sysop, and edit the names in the user
list to give your friends suitable access
levels. Or you can lock everyone else
out by declaring your Minihost a closed
system.,

You also get to set disk and directory
protection levels. You can change the
COM port from 1 to 2 (or whatever).
Or, you can prevent others from
downloading files with specified exten-
sions.

The documentation explains each op-
tion in the order in which it occurs in
the .CNF file, so I loaded the user’s
manual into one window of my word
processor and MINIHOST.CNF into the
other. As I scrolled through the manual,
I moved through the parameters.

I have been using Minihost for over
two years so folks can send me articles
for Sacra Blue, the newsletter I edit. In
the olden days, contributors would call
and we’'d attempt to get my Qmodem
talking to whatever they had. Then
we’d patiently go through the file trans-
fer procedure.

Now I leave Minihost running and
Sacra Blue's writers can upload files just
about whenever they please. I don't
have to do a thing. Minihost lets them
leave messages to me (or to each other,
since recent Minihost releases offer mes-
sage conferences as well as messages to
the sysop) and I can leave messages for
them.

My system is configured so that any-
one can log in to leave messages or
upload files. I have entered a few
people in my user base so that they can
download files and access additional
directories. Minihost is very flexible.

The simplest way to receive Minihost
is to call Don Mankin’s Minjhost system
at (209) 836-2402 and download the cur-
rent version. If you do, you'll also dis-
cover that Don is in the process of creat-
ing a new system called Maxihost. He’s

converting to Turbo Pascal 5.5, thus
shaking off the 64K limit.

Since Minihost has always served me
well in its “‘mini” form, I'm not sure I'll
jump into Maxihost. In any case, I can
attest after years of reliable use that
Mankin’s little BBS is a gem of a system.

Minihost

Don Mankin

3211 Crow Canyon Place, #A296
San Ramon, CA 94583

(209) 836-2402 (BBS)

$25 hobbyist registration fee
$50 commercial registration fee

Shareware Sources

The Association of Shareware Pro-
fessionals has already done a great deal
to professionalize the shareware busi-
ness. Many shareware authors have
turned to ASP for information on enter-
ing this alternative software market-
place.

ASP also has other functions. ASP
has an ombudsman to mediate disputes
between users and ASP members. In
addition to writing to the ombudsman
at ASP’s address, you can reach him via
CompuServe. His ID number is
70007,3536.

ASP has also published vendor
guidelines. ~ Vendors  who  give
shareware authors due credit and ad-
here to the ASP guidelines may describe
themselves as ““ASP approved.”

As a shareware aficionado, I'm al-
ways curious where people obtain their
shareware. Although users groups are a
primary source for many people, the
larger mail-order operations generally
have more comprehensive inventories
and many now carry the ASP seal of
approval.

What's your favorite shareware
source? I've mentioned PC-SIG and Nel-
son Ford’s Public (Software) Library in
the past. Let me know your experiences
with shareware vendors and I'll report
on which ones seem to be the best bets
for quick and friendly service. Just write
to me or leave a message on my Mini-
host system. Keep those bytes coming.

ASP Ombudsman

Assoc. of Shareware Professionals
P.O. Box 5786

Bellevue, WA 98006

CompuServe 70007,3536

L 2R 2
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By Gary Entsminger
P.O. Box 2091
Davis, CA 95617

Order And Chaos:
Creating Fibonacci Attractors With Turbo Pascal

Objects

My last conversation with Gary began with:
“How in the heck am I going to introduce this kind
of chaos?” (Actually, I didn't say “heck,” but you
understand.)

“You could tell them you assumed it was a Cul-
ture Corner until you got to the very end,” he said.

“The end wouldn’t have straightened me out,” I
muttered.

So here I am, still no introduction. (And, come
to think of it, I still don’t have a Culture Corner.)

models of population growth in 1220,
7.69 centuries ago. Leonardo, better
known to us as Fibonacci (renamed by mathe-
matical historian, Guillaume Libri, in the 19™
century), used a pair of rabbits as the basic
unit for reproduction in his model. He rea-
soned the following—
(1) begin with one pair of rabbits;
(2) let them mature for one year;
(3) let them beget one pair like themselves;
(4) for each successive season, let each new
(mature!) pair beget a new (immature!) pair;
(5) continue as far as integers (or rabbits)
go.
Figure 1 shows how this scheme develops.
We call the pattern in the second, third, and

I eonardo of Pisa created one of the first
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fourth columns the Fibonacci sequence, and it
has challenged and perplexed mathematical
minds for almost eight centuries. The pattern’s
simple enough—each successive number is equal
to the sum of the two preceding numbers.

As a population model, the Fibonacci
sequence has a basic flaw: it omits death. Con-
sequently, rabbits grow by leaps and bounds
(hops, actually), eventually filling the surface
of the earth.

Fibonacci wasn't all that interested in over-
running the planet with rabbits; he wanted to
understand patterns of growth. His sequence,
it turns out, fits a very interesting ratio con-
templated in Greece some 15 centuries before
Fibonacci.

The Golden Ratio
The golden ratio (V4(1 + sqrt(5)) or roughly

1.618034... is the ratio between two divisions

of a line or plane, such that the smaller is to

the larger as the larger is to the sum of the
two.

The golden ratio recurs throughout na-
ture—

* it's roughly the ratio of your total height to
your navel’s height. (If you don’t believe
me, measure yourself; even better, measure
a good friend.)

it accurately models the “bee-tree law,” or
pattern of reproduction in bee colonies
(where a single female parent asexually re-
produces males, and male and female
parents  together  sexually reproduce
females);

« it describes the number of ways light can be
refracted and reflected through different
layers of glass;

« it describes the arrangement of florets in
sunflowers and other composites.

A typical sunflower, for example, has a
head containing spirals of tightly packed
florets. Each spiral winds a fibonacci number
of florets in one direction and the next smaller
(or larger) fibonacci number of florets in the
other. (See Figure 2.)




um Morifolium (elusion). Photo by C. Anderson

Figure 2—Chrysanthem

Figure 3 —R1=1.61803398867 R2=0.6180339887

Sunflowers have been found spiral-
ing in all the Fibonacci numbers up to
144.

The late summer hillside below (and
for miles around) my writing table here
in the Elk mountains glows golden with
blooming composites. A hillside fractal
of Fibonacci spirals.

Growth
Most models of population growth
share a similar form—

Xny1 = F(Xn)

where Xn is the density in season n;
Xn+1 is the density in season n+1; and F
is a mapping which shows how the
density changes from season to season
(or state to state).

F has two parts: one part represents
birth rate, and one part represents death
rate. Most of these mappings (at least
most of the published ones) have one
significant trait in common: they define
a single-humped (i.e., parabolic) curve.

Qualitatively, they behave like the
much-discussed  logistic  equation
(which I briefly discussed in Micro C,
#47, “Strange Attractors: Order In
Chaos”). In particular, these mappings
all exhibit both ordered and chaotic be-
havior depending on their initial condi-
tions.

I thought it might be fun to explore a
population growth model based on the
Fibonacci sequence. The equation I
chose to model is simple enough, with a
rate parameter for birth and a second
rate parameter for death—

Xn#t = Rl * Xn * (1 - R2 * (Xp-1 * Xp-1))

where R1 is the birth rate of this genera-
tion and R2 is the death rate of the last
generation.

The Fibonacci twist is twofold:

(1) as a possible rate (for R1 or R2);

(2) as a three generation component:
future generations (or states) depend on
both this generation (birth rate) and the
generation before (death rate).

Not surprisingly, the Fibonacci
sequence (expressed as the golden ratio)
produces dramatically different be-
havior (when used as a rate) than
values very, very near the ratio. See the
attractors in Figures 3 and 4 for imme-
diate gratification. Later I'll talk results.

Prolog & Pascal
Usually I use Turbo Prolog for mod-
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elling systems, primarily for three rea-
sons—

(1) Models are state systems (e,
they’re recursive). The value of the last
state gets fed back into the system to
produce the next state. Prolog is a recur-
sor’s dream;

(2) The BGI (Borland Graphics Inter-
face);

(3) Speed.

Lately, though, I've been program-
ming about half-time in Turbo Pascal,
first beta-testing TP 5.5 and lately beta-
testing Turbo Power’s Object Pascal
Toolbox. The new object extensions
make TP a very intriguing compiler, so I
couldn’t resist an opportunity to test
Turbo Pascal objects for chaos.

After a bit of thought and a few half-
blind alleys, I decided to create two ob-
jects:

(1) a graphics object; to initialize and
test the adapter; to set and modify
scales; to setup basic variables such as
screen coordinates.

(2) and a Fibonacci model object
which inherits all the graphic and scal-
ing methods from the graphics object.

The Fibonacci model object includes
a recursive state-changing method and
a menu.

Pascal Objects

I've described the objects and their
methods in Figure 5. For convenience, I
created and compiled the graphics ob-
ject first as a unit. The Fibonacci object
(created later) uses the graphics unit.

Objects are handy here for several
reasons:

(1) It’s easy to view an object as an
entity with an internal state that it re-
members (about itself!) even when you
aren’t using it;

(2) The graphics object is generic, so I
can create many more complex objects
from it later (by inheriting its methods);

(3) Since an object’s methods know
all about its data fields (i.e., its state), I
don’t have to pass parameters between
the object’s methods;

(4) Objects group data and methods
(which might otherwise be confusing) in
distinctive blocks.

My code is simple enough, so I'll
only comment here on a few interesting
(I think) nuances.

My first semi-blind alley generated
one of Turbo Pascal’s stack overflow er-
rors. The problem—too much recursion.
Even a 64K stack isn’t enough for crank-
ing out strange attractors. In Turbo Pro-
log, you can recurse ’til the cows go
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_ Val(Rs,R, Ret
Return <> 0 THEN

writeln(’

. writeln(

.\ current scale.Ymin
writeln(’New Ymax:
readln(Rs); -
Val(Rs,R,Return);
IF Return <> 0 THEN
’Invalid in

> 0 THEN
’Invalid input Xmi

urn);

Invalid }'mpu

R > current scale.Xmin THEN
| . current scale.Xmax :m R -
ELSE = e :
writeln(’Xmax must
1n(’h§9w .

" 7 patel := 1.6180339887;

n unqhange_d') o Cand;

be > Xmin: no change’);

t ¥nin unchanged!)

| writeln(’Current Rl

. IF Return = 0

tru

4 ctor done; virtual;
‘procedure ’

procedure

‘procedure

rates;

gin

,:{éoidenfravtiioy ’ o
{2nd root -- Golden ratio}

Rate2 := 0.6180339887;

k::l.fe;z; ("Equ

writeln(’'Ent
xeadln(Rs) ;|
_Val(Rs,R,Return);
' IF Return = 0 THEN
writeln(’Cuz
‘writeln(’Enter new R2
_readln(Rs);
Val(Rs,R,Return);

INGRAF 2.10

A multi-device graphics library for Scientific,
Engineering, and Business users! Supports video,
printer, and plotter graphics for personal computers.

Over 100 routines to create bar, pie, and smith charts; linear, log
(semi-log and log-log), and polar plots; axes and grids with tick
marks and labels, markers, line types, curves, arcs, circles, ellipses,
and more.  (Full source code; no rovalties or run-time feesl)

The window function allows you to use up to 32 windows. You
can set individual characteristics (such as sizing, scaling, labeling,
etc.) for each window or identical characteristics for all windows.

INDUCTIVE REACTANCE TEMP. & RAINFALL OF HOUSTON AREA
2.0
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<

5
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CAPACITIVE REACTANCE 1984

INGRAF is available for C, FORTRAN-77, and QuickBASIC
(Pascal available soon); support for numerous compilers.

We also have GRAFLIB 4.10 for video and printer graphics;
PLOTLIB 4.10 for pen plotter graphics, and
FORTLIB 4.05, a FORTRAN enhancement library.

Sutrasoft
P.O. Box 1733 « Sugar Land, TX . 77487
Order Line : 1-800-888-8460

All other calls : (713) 491-2088

Reader Service Number 173

MICRO CORNUCOPIA, #50, Nov-Dec, 1989 85




home by inserting a cut (!) before the re-
cursive call. Called tail recursion elimi-
nation, this is a beautiful technique.

In Turbo Pascal, there’s no obvious
way to insert a cut. But there is a subtle
way to recurse ‘il your heart’s content.

My first (unsuccessful) attempt at a
recursive method went something like
this: (note: this procedure belongs to the
object, fibonacci, hence it’s one of fi-
bonacci’s methods)

procedure fibonacci.fib;
begin
create_a_ strange_attractor;
WHILE KeyPressed <> True DO
£ib;
end;

This code generates a stack overflow
error long before it’s created much of an
attractor.

My second (successful) attempt uses
two procedures—

procedure fibonacci.recurse_fib;
begin
WHILE KeyPressed <> True DO
£ib;
end;

procedure fibonacci.fib;
begin
create_a_strange_attractor;

end;

There’s no longer a stack overflow
problem, since the stack is reclaimed be-
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tween each call to fib. This sequence
runs all night or until a KeyPressed.
And there’s no need for a large stack (a
few K will do).

Note in Figure 5 the use of New and
Dispose to allocate and deallocate heap
space for objects. And the use of the
caret (") for referencing dynamically al-
located objects.

Note also that init and done do noth-
ing besides internal notekeeping.
Specifically, they set up and reference
the VMT (virtual memory table), which
guarantees that the right amount of
memory will be allocated on and deallo-
cated from the heap.

Results

The results of my explorations were
revealing. The attractors do vary de-
pending on subtle changes in birth and
death rates. If we use the golden ratio,
the attractor is periodic and highly pre-
dictable (see Figure 3).

If we vary rates ever so slightly away
from the golden ratio, the attractors
vary ever and ever more strangely,
looping and looping between and
around its loops. (See Figure 4).

Incidentally, the data generated by
the Fibonacci model equation plotted as
a time series (i.e., each successive state
versus time) shows a mass of chaotic
dots. The two attractors in Figures 3
and 4 are phase portraits, generated by
plotting one generation’s data against
the last generation’s data, rather than
against time. (See Micro C #47, “The

Last Page” or Dynamics, The Geometry Of
Behavior, by Abraham & Shaw for
details.)

The Fibonacci sequence clearly
brings an intriguing (if not yet fully il-
luminating) order to chaos. And Turbo
Pascal objects offer a potentially elegant
solution to the programming of com-
plex models. I'll get back to you.

And that, friends, is Tidbits.
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Current Loop To RS-232C Converter

This small circuit will convert a 20
ma signal to RS-232C. I originally built it
to convert Reliance Automate 31 pro-
gram files from our Datapoint to an
Allen Bradley T-50 Industrial Terminal.
By building and using this converter, I
saved countless hours of hand convert-
ing files.

The circuit consists of a single 4N28
IC. It decides which voltage (+12 VDC
or -12 VDC) reaches the RS-232C port. I
put a 27K resistor in series with the
4N28’s input LED. The resistor limits the
LED current to around 8 ma. I use a 10K
resistor to pull up the 4N28's output
when it's not conducting. The schematic
(see Figure 1) shows how I wired the
4N28.

To transmit from the Datapoint, I
fired up the 20 ma current loop and
loaded the Automate 31 tape (this sets
the baud rate). Then I connected the
power supply and hooked up the signal
to the computer’s RS-232C port.

After selecting the same baud rate in
my terminal package, I just captured the
files as they came in. (Imagine all the
typos and all the eye strain of compar-
ing and checking that I avoided.)

Larry Kraemer
Rt. 2 Box 190
Jackson, MO 63755

Printer Error Handler

With all the compilers I've used,
there’s been one sore point when using
the standard printing routines. If there’s
a problem, you get the ugly “WRITE
DEVICE FAULT ERROR,” or something
similar all over your beautiful screen. I
wanted something that could handle the
error in a professional way.

I wrote Figure 2 for Borland’s Turbo
C 2.0. (The routines are not ANSI com-
patible.) The heart of the code is Turbo
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Printer Error Handler

C’s biosprint() routine.

Let me briefly describe the algorithm.
I print strings only; printing floating
points and integers is just a matter of
converting the number to a string and
then printing the string.

First, I send a string to the printing
function. It prints out the string charac-
ter by character, each time checking the
status of the printer. If the function de-
tects an error, it moves into the
abort/retry function. The abort/retry
function saves the contents of the cur-
rent window. Then it creates its own
window, prints the error message, and
asks if the user would like to abort or
retry.

If the user selects retry, it keeps
checking the printer to see if the error
has been corrected. If it has, it returns to
the printing function and continues
printing the string. If the user chooses to
abort, it exits the printing function. The
abort/retry function restores the pre-
vious screen and window coordinates
before finishing.

You may notice a little double coding
in the functions printer_ok() and

bio_print_string(). The routines for
checking in bio_print_string() are so
small I didn’t want to make the extra
call to printer_ok(). However, you may
want to call printer_ok() to determine
the printer status before you start print-
ing. This is the reason for some dupli-
cate code. Also, the abort/retry function
uses printer_ok() to keep determining
printer status.

You can use these routines univer-
sally with all your Turbo C programs.
Just compile STDPRINT.H to an .OBJ
file and use it in your project files, or
put the code in your program as a
header file. If you compile STDPRINT.H
to an .OB]J file, make sure you include
the files BIOS.H, CONSOLE.H and
GRAPHICS.H in the program.

I hope these routines will make your
life a little easier when dealing with the
printer. (Note: These routines do not
work for serial printers.)

Jeffrey Scott Donovan
1515 Santa Barbara St. #A
Santa Barbara, CA 93101




Micro Ads

A Micro Ad is the inexpensive way fo 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 fo Micro C. We'll typeset your ad
(no charge) and run it in the next available Issue. You can also send camera ready copy. Rates: $99
for 1 time, $267 for three times, $474 for 6 times (a best buy at only $79 per insertion). Full payment
must accompany ad. Each ad space is 2 4 inches by 1 34 inches.

DUPLICATOR TOOLKIT PRO

THE DUPLICATOR TOOLKIT PROfessional is a superfast
diskette duplication utility for your PC, It does what
diskcopy can't do! Copies a 360K diskette in 20 seconds,
formats and verifies "on the fly,” and even produces diskette
labels at the same time! Copies 5 1/4 360K DDDS, 12M
high-density, 5 1/4 360K using a 1.2M high density drive,
31/2 720k, 3 1/2 1.44M and 3 1/2 720K using a 1.44M
drive. Stores master in RAM or on the hard drive.
Format-only option allows for high-speed formatting.
Eliminates the "floppy shuffle!"
$129.00 + 5.00 s/h Visa/MC/COD
COPY TECHNOLOGIES
14252 Culver Dr. Ste. 323
Irvine, CA 92714

Reader Service Number 163

STOCKS OPTIONS FUTURES

Turn Your PC Into A
MARKET QUOTATION MONITOR
100 page book covers satellite and radio data
reception of financial news and quotes for your PC.
$19 (includes demo diskette). Free informative
catalog of:
* Data receivers and kits
* Quote processing and display software
* Descrambling software utilities
303-223-2120 $5 Demo Diskette
DATArx
111 E. Drake Rd. Suite 7041
Fort Collins, CO 80525

THE DISK ACCELERATOR
® EASY to Install

® Cache up to 32 MEGS of EXTENDED
and/or EXPANDED

* Buffers up to 26 DEVICE driven drives

* Comes with 2 FREE utilities!!!!!
ORDER NOW $69.95
(800) 25-FLASH

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

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

Reader Service Number 106

Help @@-
%
SS—FF

Briefly, a hypertext help system, context sensitive, up to
80% compression, requires less than 10K, Includes editor
for documents, and source for Pascal, C, and Basic.

(203)368 - 0632

NTERGAID, 855 Connecticut Ave. Bridgeport, CT 06607

INC

Technology for the Arts
Music Quest PC Music MIDI
Card with free software $119,
Sequencer or Toolkit $39 each.

Digital Vision B&W Video Digitizer $249
or Color Video Digitizer $399
Willow PC Publisher VGA/frame grabber $595
Everex Vision 8 frame grabber $795
Everex Vision 16 frame grabber $1295

CCTYV Video Cameras
Special: Color VCC3700 Sanyo $395
Panasonic WV-1410 B&W $219
Panasonic WV-BL200 CCD B&W $579

Free Shipping! TX residents add sales tax,
joel Sampson Engineering

P.0.Box 550363 Phone 214-328-2730
Dallas, TX75355-0363 BBS214-328-6909

LATEST AWARD BIOS
PC/XT Yr 286 ¥k 386
<4 Enhanced Keyboards
<% EGA & VGA Graphics
<4 More...
Authorized AWARD Distributor
(800) 423-3400
851 Parkview Blvd
Pittsburgh, PA 15215
Why you want BATCOM!
BATCOM is a batch file compiler that compiles
more professional, and more capable. BAT-
COM extends DOS with new commands so you
subroutines, and much more. In addition, BAT-
COM protects your source code, and you can
ties. For IBM PC. Only $59.95. Order today!
/" 7\, Wenham Software Company
N v Wenham, Ma. 01984
(508) 774-7036

Reader Service Number 133

THOUSANDS OF NEW COMPUTER BOOKS

40% OFF LIST

Get the newest computer fitles at the lowest
prices with a low minimum order. Send 3
stamp SASE.

COMPUTER BOOKS ® PO 70195 ® SAN DIEGO, CA 92107

Reader Service Number 167

Reader Service Number 176

8031 pController Module $39.95

Shipping: $3.00 US/$5.00 Canada

1deal for prototypee, one of & kind devices or short production
runa, Perfect building block for PC or Macintorh data aquisition
interface or stand alone control projects. Assembled and teated
board includes 8031 microprocessor, crystal, 8K of EPROM, 128
bytes of RAM, 2 byte.wide /O ports and provisions for s MAX232
to provide industry compatible serial /O. All ICs are socketed
and 1O is via & 2X17 header, Size: 2.76" by 4.0°. OEM discounts.

Cottage Resources
Suite 3-672C, 1405 Stevenson Drive
Springfield, Nlinois 62703
(217) 629-7679

Reader Service Number 158

Support for:

< 3.5 inch Floppies

‘ E KOMPUTERWERK,
Reader Service Number 126
your *.bat*files to *.exe"files to make them faster,
can read keyboard input, perform arithmetic, use
distribute your compiled programs without royal-
1 e | 5 Burley St.
Reader Service Number 124

The $25 Network

Try the 1st truly low cost LAN

WHITNEY EDITOR $39

Small and fast
Uses all available memory
Split-screen editing
Configurable keyboard
Regular expression search
One key compile
Features for writing documentation
Condensed/Outline display

Runson IBM PC’s, AT’s, and PS/2’s

USA shipping & handling $3: Outside USA $15
CA residents add sales tax

Whitney Software, Inc.
P.O.Box 4999, Walnut Creek, CA 94596 (415) 933-9019

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

XT and AT
Compatible

Designed,

Manufactured,
Sold and Serviced by @

907 North 6th St. Lake City, MN 55041 (61 2)3454555

e Connect 2 or 3 PCs, XTs, ATs
¢ Uses serial ports and 5 wire cable
e Runs at 115 K baud
* Runs in background, totally transparent
e share any device, any file
o Needs only 14K of ram
Skeptical? We make believers!
. Information Modes
lm“meg P.0. Drawer F
Denton, TX 76202
817-387-3339
Reader Service Number 149
CROSS ASSEMBLERS
PseudoCode releases the PseudoSam professional series
of Cross assemblers. All popular processors. Macros,
Conditional Assembly, and Include Files. Virtually
unlimited size. For IBM-PC’s MS-DOS 2.0 or greater with
manual $50.00. Simulators and disassemblers also
available. (MI res. 4% tax). S&H USA $5, Canada $10,
Foreign $15. Visa/MC.
KORE Inc.
6910 Patterson S.E.
Caledonia, M1 49316
616-887-1444.

funded

30 Day satisfaction d or purchase price

&

Reader Service Number 164

Reader Service Number 136
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“HARD DISK

FILE & DIRECTORY

TreeTop provides an easy to use
interface to DOS commands. A visual
tree of your directory structure is
displayed with a point and shoot ability
to move around your hard disk.
Whether you are doing hard disk
housekeeping, reorganizing your
directory structure, or simply copying
files, TreeTop makes it a breeze.

Check out these features:
& Fast and user friendly

4 Pull down menus

& Context sensitive help

& User installable setup

4 Full color or monochrome support
+ Shell to DOS

& Execute COM, EXE, and BAT files
@ Point and shoot user interface
& Execute your favorite editor

# Mouse support (not required)
*

Sort files by name, ext, size, date/time,
ascending or descending order

*

Copy, move, delete, rename, or print single
files or groups of files

¢ When copying, TreeTop will optionally:
* Scan and display destination drive
* Copy to root
¢ Copy to user defined pathname
* Prompt user when disk is full

@ Add, delete, and rename directories

& Selectand operate onfilesinasingle directory
or by the entire drive

*

Select files by wildcards, date/time,
attributes, or individually

Change files’ date/time or attributes
Find files with speed searching

Disk and directory status display

View files in hex or text format

Set, rename or delete disk volume labels

® & 6 O 00

And much, much more!

Only $39.00

Price includes disks (3 1/2* and 5 1/4"), reg-
istration, bound manual, tax and shipping in
U.S. Send check or money order to:

Kilgore Software
P.0. Box 2291
West Sacramento, CA 95691
or call (916) 371-3715 to order with VISA
or MASTERCARD.

Runs on DOS 2.0 or greater, 256K RAM, with or without a mouse.
Quantity discounts and site licenses available. TreeTop s shareware, so
you can distribute copies for evaluation.

Reader Service Number 175
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more
Micro

Ads...

386 - 20

MOTHERBOARD
¥ 20 Mhz - switchable to 8 Mhz, scores 24
on Norton SI Testl, two 32 bit memory
slots, elght slots total, stancard full size
motherboard, manufactured by DTK.

$799 $995 w/1 Mb Memory

. Order Hotline
MicroS TE. 1-800-
FMICTOBPhere. v zaccoos

855 NW Wall St.,, Bend, OR 97701  (503) 388-1194

CURVE FITTING FOR PROGRAMMERS

o TABLECODE™ fits any X-Y data table to 211 different
equations in a single step.

Full graphical selection of most appropriate equation.
Generates function code for selected equationand a
twin-window calling program to test equation.code.
Reads Lotus, dBASE, ASCII, and binary files.

Full working demo available for $5.

Code Libraries include: Turbo C &
MSC 5.x, Turbo Pascal, BASICA,
Turbo BASIC, QuickBASIC, Lahey
FORTRAN, JP! Modula2, dBASE

10 Can 10 yetanw i ¢ 220 PRI
o, 500208t
2. 3ome2

s 1 IV, Clipper, dBASE Ill +.
P T
MGV -appr.|
A " AISN P.0. Bo':agn
3 + Phoenix, AZ 85064
o Software| gp2-266-1925

Reader Service Number 170

XenoCopy-PC $79.95.sm

PC-DOS program lets your PC
Read/Write/Format
over 350 formats

XENOFONT $49.95 +s/H

high quality text screen printouts
ideal for use in software documentation
Bold face and reverse video supported.

2210 SIXTH STREET
BERKELEY, CA 94710

415-644-9366

Reader Service Number 39

Reader Service Number 02

BS DEGREES

.. from fully-accredited Colleges. We
help Computer Professionals avoid years
of unnecessary class work. Get the job
offers and recognition you deserve. Phone
UDA for more information and our free
booklet “Career Tactics and Strategies.’
University Degree Advisory

<= 800-765-7272

HIGH RESOLUTION TIMER
TOOLBOX

PCHRT is the definitive answer to execution profiling and
embedded timer applications. 30 functions manage 100 timers
with microsecond accuracy. Self calibrating. Generates extensive
and flexible timer reports. Profiles selected BIOS interrupts.
Supports TC, TP 5.0, MSC 5.x. Libraries, examples, manual, and
full source included. $24.95 postpaid USA, elsewhere add $4.00.
VISA/MC.

Ryle Design
P.0O.Box 22
Mt. Pleasant, Michigan 48804

517-773-0587

Reader Service Number 168

Reader Service Number 171
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MICRO CORNUCOPIA BACK ISSUES

ComEIete Your Education ...
Fill Out Your Collection of Micro C todax!

ISSUE #1 (8/81) ISSUE #16 (2/84) ISSUE #27 (12/85) ISSUE #41 (5/88) ISSUE #46 (3/89)

Power Supply Xerox 820 Column Restarts SOLD OUT Artificial Intelligence Software Tools

1/2 PFM.PRN BBI Double Density 3-D Graphics The Art of Disassembly

16 pages BBII 5"/8" Interface Fix ISSUE #28 (2/86) Neural Networks Handling Interrupts With Any C
Kaypro ZCPR Patch Rescuing Lost Text From Logic Of Programming Hacking Sprint: Creating

ISSUE #2 (10/81) Adding Joystick To Color Memory Languages Display Drivers

Paralle! Print Driver Graphics Introduction To Modula-2 Applying Information Theory Greatest C Compilers

Drive Motor Control Recovering Text From Memory Inside The PC 96 pages Turning A PC into An

16 pages 52 pages 104 pages Embedded Control System

ISSUE #42 (7/88), Practical Fractals

ISSUE #3 (12/81) ISSUE #17 (4/84) ISSUE #29 (4/86) Maintaining PCs 96 pages

4 MHz Mods Voice Synthesizer Speeding Up Your XT Keeping Your Hard Drives

Configuring Modem 7 Kaypro Morse Code Interface Prototyping In C Running ISSUE #47 (5/89)

Reverse Video Cursor 68000-Based System Review C Interpreters Reviewed Troubleshooting PCs Robotics

FORTHwords Begins Inside CP/M 86 Benchmarking The PCs XT Theory of Operation The LIMBO Project

16 pages 56 pages 104 pages Simulating A Bus Starting A Robotics Company

Ray Tracing How To Write and Use A

ISSUE #4 (2/82) ISSUE #18 (6/84) ISSUE #30 (6/86) 96 pages SystemProfiler

Keyboard Translation Kaypro EPROM Programmer PROLOG On The PC Problem Solving and Creativity

More 4 MHz Mods 1/0 Byte: A Primer Expert Systems ISSUE #43 (9/88) Turn Your XT Into A Controller

Modems, Lync, and S10s Kaypro Joystick Logic Programming Bullding Databases Writing Code For Two

Undoing CP/M ERASE Serial To Parallel Interface Building Your Own Logic Build a C Database Operating Systems

20 pages Business COBOL Analyzer Selecting a dBase Il 96 pages
60 pages 256K RAM For Your 83 Kaypro Compatible Compiler

ISSUE #5 (4/82) PC-DOS For Non-Clones Working with Paradox ISSUE #48 (7/89)

Two Text Editors ISSUE #19 (8/84) 104 pages Designing Custom PC Cards Tools For The Physically

Double Density Review Adding Winchester To BBII Accessing dBase !l Plus Impaired

20 pages 6 MHz On The BBI ISSUE #31 (8/86) Records from Turbo Pascal The Adventure Begins
Bulletin Boards RAM Resident PC Speedup 96 pages Selecting A Talking Computer

ISSUE #6 (6/82)
BBl EPROM Programmer

Track Buffering On Slicer
4 MHz For The 820-!

Practical Programming In
Modula-2

ISSUE #44 (11/88)

For ABlind Friend
Writing Software For The Blind

Customize Your Chars 64 pages Unblinking The PC’s Blinkin' Object-Oriented Program- File Transfer Via The Parallel
Double Density Update Cursor ming Port
24 pages ISSUE #20 (10/84) Game Theory In PROLOG A Taste of Smalltalk The LIMBO Project—Part Two
HSC 68000 Co-Processor and C Actor PCX Compatibility
ISSUE #7 (8/82) DynaDisk For The BBII 104 pages Thinking Objectively A 68000-Based Multitasking
6 Reviews Of C Serial Printer On BBl Sans S10 Building MicroCad Kernel
Adding 6K Of RAM Cheap & Dirty Talker For Kaypro ~ ISSUE #32 (10/86) Peripheral Technology- The Very Early Days of
On Your Own Begins Extended 8" Single Density Public Domain 32000: PT68K-2 Computing
24 pages 72 pages Hardware And Software Hercules Graphics Printer 96 pages
Writing A Printer Driver for Dump
ISSUE #8 (10/82) ISSUE #21 (12/84) MS-DOS 96 pages ISSUE #49 (11/89)
SOLD OUT Analog To Digital Interface Recover A Directory By /0, VO...
Installing Turbo Pascal Reading & Writing Disk ISSUE #45 (1/89) Build A Computer The Easy
ISSUE #9 (12/82) Low Intensity BB! Video Sectors Computer Aided Design Way
BBII EPROM Program Turbo Pascal, The Early Days 96 pages CAD In A Consulting Business ~ PostScriptals
Relocating Your CPM 80 pages Choosing PCB Layout Systems  Prog. Logic Controllers
Serial Print Driver ISSUE #33 (12/86) Building Circuits With Your Driving Stepper Motors
Big Board | Fixes ISSUE #22 (2/85) ISSUE #34 (2/87) Computer Writing TSR Programs
32 pages Xerox 820-11 To A Kaypro-8 ISSUE #35 (4/87) Secrets of Optimization Low Cost I/O For The PC
Sound Generator For the ISSUE #36 (6/87) Finding Bargains in the Interfacing 16-Bit Devices
ISSUE #10 (2/83) STD Bus ISSUE #37 (9/87) Surplus  Market 96 pages
ISSUE #11 (4/83) Reviews Of 256K SOLD ouT MASM 5.1
SOLD OUT RAM Expansion 96 pages
88 pages ISSUE #38 (11/87)
ISSUE #12 (6/83) Parallel Processing
Bringing Up BBII ISSUE #23 (4/85) Laser Printers, Typesetters
Double Sided Drives for BBI Automatic Disk Relogging And Page Definition
Packet Radio Interrupt Drive Serial Printer Languages
5 MHz for Kaypro Low Cost EPROM Eraser Build A Graphics Scanner
40 pages Smart Video Controller For $6, Part 2
Review: MicroSphere RAM Disk Writing A Resident Program
ISSUE #13 (8/83) 86 pages Extractor InC
CP/M Disk Directory 96 pages
More 256K for BBI ISSUE #24 (6/85)
Mini Front Panel C'ing Into Turbo Pascal ISSUE #39 (1/88) To Order:
Cheap Fast Modem 8" Drives On The Kaypro PC Graphics EE—
BBI Printer Interface 68000 Versus 80x86 Drawing The Mandelbrot And
Kaypro Reverse Video Mod Soldering: The First Steps Julia Sets Phone: 1-800-888-8087
44 pages 88 pages Desktop Graphics Mail: PO Box 223
Designing A PC Work-
ISSUE #14 (10/83) ISSUE #25 (8/85) station Board Bend, Oregon 97709
BBII Installation Why | Wrote A Debugger Around the TMS-34010
The Perfect Terminal The 32-Bit Super Chips 96 pages United States,
BBl Video Size Programming The 32032
Video Jiter Fix Modula I ISSUE #40 (3/88) Issues #1-34 $3.00 each ppd.
Kaypro Color Graphics Review ~ RS-232C: The Interface The Great C Issue Issues #35-current $3.95 each ppd.
48 pages 104 pages 11 C Compilers
Writing A Simple Parser In C s
ISSUE #15 (12/83) ISSUE #26 (10/85) C++, An Object Oriented C Canada & Mexico
Screen Dump Listing Inside ZCPR3 Source Level Debugger For All issues $5.00 each ppd.
Fixing Serial Ports Two Megabytes On DSI-32 Turbo C
Playing Adventure SOG IV 96 pages ) : +
Upgrading Kaypro Il To 4 The Future Of Computing Forelgn (a" ma")
Upgrading Kaypro 4 To 8 Graphics In Turbo Pascal All Issues $7.00 each ppd.
48 pages 104 pages
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Now Available
From Micro C

Computer
Interfacing
with Pascal & C
by Bruce Eckel

Use your PC parallel port

Build an Adapter Card for
your PC

Control a stepper motor
Design and build

technical figures, Bruce

captures the essence of

making electrons out of bits
and vice versa.”

Jeff Dunteman, Dr. Dobbs

Only $30 ppd.
Includes Book & Disk

for digital input and output .

electronic circuits b

“With wit and superb °

Voice Capture and Analysis, Part 2

TTL Families Explained

Filling Memory Holes on Your XT
3-D Graphics, Part 2

More LIMBO

Bits From Our Past
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Interested in learning more about chaos?
(I mean the sophisticated kind, not the kind
we have around the office.) Interested in ob-
jects? Gary looks at a few good books on the
subjects.

tourist strip of Durango, Colorado,

near the old Durango-Silverton rail-
road, I happened on The Geometry Of Be-
havior Part 2: Chaotic Behavior, and
couldn’t resist a longer look. (Maria’s
Bookstore has a couch towards the back
for perusing, or snoozing—I've seen
both.) Thirty minutes later I decided I
needed not just Part 2, but volume 1 in
the series.

I called Aerial Press (the publisher)
in oceanside Santa Cruz and discovered
a small publishing operation devoted to
dynamics. Dynamics is that intriguing
science that “deals with the concepts of
change, rate of change, rate of rate of
change, and so on, as they occur in nat-
ural phenomena.”

Aerial publishes 16mm films, VHS,
U-Matic, and Beta videos, books, lec-
tures, and software on dynamics, chaos,
fractals, and visual mathematics.

In a small bookstore along the main

Dynamics

The methods of dynamics are becom-
ing increasingly important to scientists
modelling physical, biological, and so-
cial systems. Dynamics has exploded
into a great hope for unifying the
sciences. If the beauty of fractals or the
philosophical implications of chaos has
tweaked your curiosity, and you want
to get a quick background in dynamics,
I enthusiastically recommend Aerial’s
Visual Mathematics Library.

The four-volume set, Geometry Of Be-
havior, by  mathematician Ralph
Abraham and illustrator Christopher
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T
By Gary Entsminger

P.O. Box 2091

Davis, CA 95617

Dynamics & Objects

Shaw, includes 850 informal illustrations
which embed mathematical complexi-
ties in pleasing semi-cartoons and
caricatures. The state space discussion,
for example, begins with a cartoon of an
alligator-faced waffle iron and a concise
paragraph about modelling—

An organism—physical, biological, or
social—is observed in different states. This
observed system is the target of the model.
Its states can’t really be described by only a
few observable parameters, but we pretend
that they can. This is the first step in the
process of “mathematical idealization” and
leads to a geometric model for the set of all
idealized states: the state space of the model.
Different models may begin with different
state spaces. The relationship between the
actual state of the real organism and the
points of the geometric model is a fiction
maintained for the sake of discussion,
theory, thought, and so on.

The books explain (or more precisely,
show through illustrations) such terms
as state spaces, attractors (strange and
otherwise), manifolds, saddles, insets,
tangles, and basins.

The more I peruse this series, the bet-
ter I like it.

Aerial Press, Inc.
P.O. Box 1360

Santa Cruz, CA 95061
(408) 425-8619

Thinking About Objects

That goes double for Bruce Eckel’s
second book, Using C++. It's the best in-
depth study of object-oriented program-
ming I've seen. In fact, I'm not even
using it to learn more about C++. I'm
using it to better understand Turbo Pas-
cal 5.5 (the object-oriented version),
which I'use to model dynamic systems
(see “Tidbits,” this issue).

Bruce has been “building systems
out of objects” for some time and uses

the book to get us thinking about ob-
jects—

You can think of an object as an entity
with an internal state and external opera-
tions. The external operations in C++ are
member functions. The functions that ex-
ecute the messages in an object-oriented lan-
guage are called methods, and messages are
the actual function calls. The concept of
state means an object remembers things
about itself when you aren’t using it. An or-
dinary C function (one without static varia-
bles) is stateless because it always starts at
the same point whenever you call it. Since
an object has a state, however, you can have
a function that does something different
each time you call it.

Then Bruce gives an example; in fact,
in these 600 _thoroughly-crammed
pages, he gives many examples.

Bruce has succeeded on several
levels, I believe. Using C++ works: as a
programmer’s introduction to object-
oriented programming (by using C to
teach object-oriented programming, he’s
ironically turned the tables on Pascal,
since Pascal has always been noted as a
teaching language); as a programmer’s
introduction to C++; and as a toolbox
for developing applications. The “big
examples” include windows, a micro-
CAD, and matrix operations.

Thorny topics such as pointers and
references, and overloading functions
and operators get ample coverage (60
and 40 pages, respectively).

C and Pascal programmers who
want to understand objects. will find
much to learn from Bruce. You real-
world folk won't be disappointed either.
He spends 26 pages developing a clock-
based event controller, which you can
use as a model for your own object-
oriented control systems.

Eckel, Bruce, 1989: Using C++;
Osbourne-McGraw Hill; Berkeley, CA.
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«{’%Treat Yourself To a New Toy!

N

Outstanding

Display Color Graphics
on a monochrome monitor!

All XT, AT & 386 systems
NOW include the ATI
GRAPHICS SOLUTION
multimode video card.

The Graphics Solution
combines the video functions and
software compatibility of the IBM
Monochrome Display Adapter
(MGA), the Hercules Graphics
Card, and the IBM
Color/Graphics Adapter (CGA)
all on a single card. In addition
the CGA graphics are
automatically converted to
display on a standard TTL
monochrome monitor in 16
shades cf grey.

SPECIAL OFFER!
Gravis Joystick
Game Port

3-Button Logitech Hi-Rez
C-9 Mouse w/Pop Dos ....95

XT SYSTEM

Includes: 640K RAM, serial/parallel/
game ports, clock/calendar, 101 key
keyboard, turbo switchable, slide cabi-
net, power supply, ATl Graphics Solu-
tion video card with amber or green
monitor. Full 1 year warranty. Ask for
FREE assembly and testing.
4.77/10 Mhz with 2

360K floppies................... 725
1 360K FD and 1 Miniscribe HD:
4.77/10 Mhzwith20 MbHD ... ... 929
4.77/10 Mhz with30MbHD ...... 955

IMB AT SYSTEM
Includes: 1MB RAM, 1.2MB FD,
1.44MB FD, 40MB Miniscribe 3650
HD, serial/parallel/game ports,
clock/calendar, 101 key keyboard,
turbo switchable, slide cabinet, power
supply, ATl Graphics Solution video
card with amber or green monitor.
Full 1 year warranty. Ask for FREE
assembly and testing.
6/10Mhz........................
6/12Mhz........................

Color options for any kit (includes
video card and monitor)

CGAColor ....oovvvviiiiiiaes 175
CGA/EGAColor.................. 350
VGA (analog) with

Mitsubishi monitor ............. 550
CGA/EGA/EGA 480

(Multisync) .....oooeivennninnnn, 450

Toshiba T-1000 Laptop

512K Memory
720K Floppy Drive  NOW! $795

FeatW@S-’

PC XT & AT

Game ......coovviiiiiiinn
Parallel (LPT 1,2 or 3)
Serial Port Card - 1 installed
Switchable Com 1,2, 3o0r4..... 18
Kit for 2nd SerialPort.............. 18
Multi 170
Serial/Par/Game ....
2nd Serial Kit........ ..
Multi Drive Controller .............
Supports 1.44, 720K, 1.2,360K drives

PC/XT

Floppy Controller ................. 19
Multi-function-1 ser/par/

clk/game/2 floppy............... 47
640K RAM (OK) ....ovvvvinaeenne 25
150 Watt Power Supply............ 50
Slide case lock, LED .............. 38
2 MB EMS Memory Board

PK Installed ..................... 49

AT

200 Watt Power Supply ........... 75
AT/386, Case Lock, LED .......... 72
Tower AT/386, Case Lock,

LED & 200 Wattps ............. 239
2 MB EMS Memory Board

OK Installed .....................

—=COMPUTERS
Orders Only Please! 1-800-234-8086

855 N.W. WALL + BEND, OREGON 97701

:fMicroSPhere,w

SUPER 80386 25 Mhz SYSTEM
~with 4MB RAM and Rotary Voice Coil Hard Drive

This machine features an 80386 CPU running at
25 Mhz on a full size motherboard. For extra
quality and reliability we've included a 45MB
Miniscribe 3053 Hard Drive with a 25 MS access
time, 1.2MB & 1.44MB Toshiba or TEAC floppy
drives, 4MB of 70 NS RAM (Runs an incredible
Norton SI test of 31.6!), RAM expandable to 8MB
on motherboard, 2 serial ports, 1 parallel port,
101 key keyboard, ATI Graphics Solution video
card with amber or green monochrome monitor,
AMI Bios, socket for an 80387 math coprocessor,
200 watt power supply, clock/calendar, and
housed in a sophisticated tower case. Full 1 year
warranty. Ask for FREE assembly and testing..

NOW! $2@9§V (Tower Case)
$2595 (std. case)

20 MHz 386
Computer $150 Less
System w/IMB RAM .. $250 Less

DISK DRIVES (Continued)
AT 40 MB MiniScribe

3650 (B1MS) ....oviniiniin, 339
) . AT 40 MB MiniScribe
3053 (25MS) «.uvenneenninnnennn, 489
' AT 71MB MiniScribe
6085 (28MS) ..ovvvieiiieieenn 631
MOTHERBOARDS 085 f2bme) o
XT/Turbo 4.77/10...... PN 72 " Controlter card DTK ........... 110
B;a_by 1§I\A1hz AT ...... . x/ .......... 19! WD ... 127
AT 6/1 ‘ward/Phoenl AT RLL HD & FD
DTKBIOS ..o 279 CONIONN v 189
Baby AT 6/12 AMI/DTK .......... 229 T rrorrrronemrereer
AT 8/16 DTK BiOS «.\cvvvevnnennen 395 MONITORS/ CARDS
80386 8/20 DTK BioS ............. 799 ' EGA/CGA
80386 8/25 w/AMI Bios. ... 995 (Autoswitch .31 dot) ........... 362
XT/AT Memory ............... $CALL CGA/EGA/VGA
SOFTWARE MultiSync (31dot)............. 489
MS DOS 3.21 w/GW Basic ........ 49 2GA Color ....oo.oeiveinns 249
DR DOS 3.3 W/GEM....... 49 mber/Green 12 TTL ............ 8
MS DOS 3.3 w/GW Basic ... ‘g5 ATI Graphics Solution ............ 79
SpinRite Disk Optomizer .......... 49 VGA Analog
386Max Memory Manager for (Mitsubishi .28 dot) ............ 489
386 Systems........cooveiiinnnnn. 69 Color/Graphics/Par Card ......... 49
Mono/Graphics/Par Card ......... 49
DISK DRIVES CGA/EGA Card .................. 139
Teac/Toshiba 360K ................ 69 VGA Analog/Digital Card ........ 218
Teac/Toshiba1.2MB.............. 85
Teac/Toshiba 3%" 720K ........... 79 KEYBOARDS
Teac/Toshiba 3%" 1.44 MB kit.. ... 90 Casper Enhanced 101............. 54
XT 20 MB Miniscribe Keytronic KB101................... 67

8425 (65ms) ....... T, 279 Focus 101 Tactile,

8425 w/controller .............. 319 Switchable, Control Caps Lock,
XT 30 MB Miniscribe Dust. Cover LR T LRI IR TR IEn 89

8438 (B5MS) ... eeeeeeeeennn. 299  (#1find by MicroC Staff)

8438 w/controller .............. 349 *Allkeyboards, XT/AT switchable)

Prices are subject to change without notice.
Shipping CHARGES will be added.

BUILDING YOUR OWN CLONE V2.1
#***mEB Boonm*l*‘

*90-day warranty/30-day money back
(subject to restrictions)

Tech Calls: (503) 388-1194
Hours: Monday-Friday 9:00-5:30

“HARDWARE MANUFACTURER
SINCE 1983
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VERY HIGH PERFORMANCE
Processors, Memory, and Display Adapters

The X24 High performance processor
e 12 or 16 MHz 80286 with TES!
e Small size ("XT" height and length) passive bus design
e 1to 4 Mbyte 0 wait state dynamic memory
e Fully "AT" compatible Award BIOS
o Runs DOS versions 2.2 and later, Xenix and OS/2

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

PC Tech X24 and ASMB

The PC Tech Advanced System Motherboard

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

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

e 3 total expansion slots PC/XT/AT compatible (4 slots have 32 bit bus)

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

34010 Monochrome Graphics Adapter Il

e Up to 384k bytes display memory
e Up to 2 Megabytes program memory
e Software is RAM based, allowing complete operating software
replacement and timing re-programming from the host bus
e 34010 program loader included. Assembler, debugger, and C
compiler available.
o Full hardware and software CGA, MDA and Hercules emula-
tion
. e Single bit shared memory bit-map with optional resolution up
PC Tech Mono-II . £02048 x 1536 (736 x 1008 standard)
e Very high resolution COLOR version available

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

Custom Designs Available

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

About PC Tech

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

Designed, Sold and Serviced By:
R T T

v High resolution fractal produced
on the PC Tech COLOR 34010
907 N. 6th St., Lake City, MN 55041

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

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



