











































































































































































































“There were only the most remote
references to the lawsuit,” he said, “al-
though many in the audience seemed
curious about it.”

The two combatants apparently
spent most of their time discussing the
future of archiving and compression
utilities.

According to Nissen, Katz and
Henderson agreed that there would
probably be some movement toward
compatibility among archiving pro-
grams. But, there were no signs that
either party was prepared to move in
that direction.

Katz, of course, is bound by the
terms of the lawsuit settlement to re-
frain from producing programs that
work with ARC-format archives (unless
he and SEA were to agree on a license
arrangement). Although Katz has
placed his new ZIP format in the public
domain, Henderson did not specifically
address it.

Nissen thought compatibility didn’t
interest the speakers as much as it did
the members of the audience. From the
speakers’ perspective, it's easy to under-
stand, he pointed out. Compatibility be-
comes an issue only at extraction time.

To create an archive you can use
either ARC or ZIP. Of course, each ven-
dor hopes its package will become the
standard. Each is willing to let third-
party developers address compatibility
with extraction utilities that understand
both formats.

It turns out that many people use ar-
chiving programs for data backup;
squeezing large amounts of hard disk
information into a much smaller space
on floppies. That raises a fundamental
question about archiving priorities: size
versus security. In one sense, the best
archive is the smallest archive, and
that's one major area of competition
among compression programs. File inte-
grity, however, depends on data redun-
dancy.

“The point of archiving is to reduce
the number of bits used,” said Nissen.
“Redundancy runs counter to this.”

Vendors will have to decide whether
to aim at size or security, since users are
clearly interested in both file integrity
and compression. Katz and Henderson
both said that they were not expecting
to replace backup utilities with their
programs, but people are already using
ZIP and ARC for data storage.

The two competitors further agreed
that size is a tradeoff against speed and
security. It takes time to figure out the

most efficient compression. PKWare
managed to beat ARC in the early going
by coding the algorithms in assembly
language while SEA used C.

The archiving competition is by no
means limited to DOS. SEA is already
working in other environments and
PKWare appears to be doing the same.

SEA appears to have an edge in the
corporate market, but several bulletin
boards have converted from ARC to
PKWare's ZIP.

The competition could also branch
out into commercial software, where
many developers are interested in
embedded routines that would let their
programs de-archive files.

Although Katz and Henderson
shared similar views on the future of ar-
chiving (bright) and its applications
(broad), there was no consensus on
whether future algorithms would be
more effective at compressing files.

However, the LHARC program now
making the rounds of the bulletin
boards definitely offers better compres-
sion. Unfortunately, it's not as fast as
ARC or ZIP.

A Capital Group

The Capital PC User Group, host of
the forum, is one of the most important
and influential users groups in the
country. To learn more about the group,
call their 24-hr. recorded message num-
ber, (301) 762-6775, or write to:

Capital PC User Group
51 Monroe Street Plaza East Two
Rockville, MD 20850

A one-year membership is $35,
which entitles you to a subscription to
the Capital PC Monitor, their fabulous
monthly newsletter. The Monitor con-
tains a regular column by shareware en-
thusiast Bill Fowler.

Trojan Viruses

By now everyone knows that Trojan
Horse programs are time bombs that
eventually blow up and destroy both
themselves and everything else on your
hard disk. Viruses, however, are more
sophisticated, since they attempt to
propagate. Viruses generally bide their
time until they determine that their pro-
geny have infected enough targets to
carry on the strain.

Thanks to continuing advances by
sociopathic computer users, now we
have reports that archives can be used
as Trojan Horses to transport viruses

past your watchful eyes. There may be
something to it, though uninformed
panic has probably caused some of the
concern.

Here’s how it should work: During
archive extraction, comments are dis-
played that a deranged mind has al-
tered to contain nonstandard escape
codes. (PKZIP and LHARC both permit
comments in their file formats.)

The escape codes then redefine your
keys so that the next time you try to use
the DIR command, you actually invoke
a FORMAT of your hard disk. (Plus,
self-extracting archives could do imme-
diate damage.)

Slick. Not much of a danger, how-
ever, unless you use ANSLSYS as your
console driver. Otherwise the escape
codes cannot redefine your keyboard.
Furthermore, BBS operators have al-
ready started to report precautionary
steps that users can take to counter the
slim dangers that such archives may
offer.

The simplest way is to examine the
archive before extracting it, searching
with a utility for dangerous command
strings. Of course, you could just yank
the “device=ansi.sys” line from your
CONFIG.SYS file. (Are you really using
it for anything?)

Why Wait?

ButtonWare has issued version 1.1 of
PC-File:dB. Why?

As marketing representative Suzanne
Faith tells it, it was the enthusiastic re-
sponse of users to version 1.0 and their
encouraging feedback: “Our users im-
mediately had several excellent ideas
and suggestions regarding what they
would like to see in the new program.
Some of these suggestions were so
good, we decided not to wait until our
next regular update, late in 1989.”

Now you'll be able choose your own
names for index files, preventing
possible conflicts. Memo fields are
wider, the import function is faster, IF
calculations have been refined, and re-
lational lookup support supposedly has
been improved.

For more information, contact But-
tonWare. '

PC-File:dB, version 1.1

ButtonWafe, Inc.

P.O. Box 96058

Bellevue, WA 98009-4469

(206) 454-0479

(800) JBUTTON (orders only)
[ 2R 2R J
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By Jay C. Bowden
Epoch Data Devices

P.O. Box 1093

Cardiff, CA 92007

Modem Operated Switch

Ya Gotta Have MOX

What do you do after you've fought your way
through the development cycle, lined up someone to
handle distribution, sent out releases, finagled re-
views, and placed ads? You wait for orders.

ticle I sent in to Micro Cornucopia back in

July of '87. “Phone Your Own Clone” de-
scribed how a person could build the hardware
to turn on his PC when the Carrier Detect (CD,
also called RLSD) signal in his external modem
became active.

A few lines in the AUTOEXEC, a program to
interrogate the state of CD via a BIOS call, and
suddenly your PC was smart enough to know if
you were sitting in front of the screen turning
the power on, or calling it over the modem. If
modem, then CTTY COMI turns control of the
PC over to the phone line!

You probably won’t remember the article,
because it didn’t appear. I had even offered to
sell the PC boards and parts kit, with just
enough markup to cover the cost of the PC lay-
out. I was convinced that this was something
that people would want to do.

This story begins with the unsolicited ar-

Why I Designed The Product

I had recently worked at two separate loca-
tions: one north of home and one equally far
south. After a full day in the south, I didn’t feel
like driving north, so I arranged for the installa-
tion of a modem-operated switch at the north-
ern office, which only had one phone line.

I also put a simple appliance timer on the
modem only. Turning it on from 7 p.m. to 7
a.m. gave me access to the office PC, and let the
one phone line do double duty: daytime voice,
nighttime data. It was great!

This was not revolutionary technology, but I
was sure that if it was easy and convenient,
more people would want to take advantage of
it. Besides, there seemed to be no one else who
had done it right.

Black Box Catalog sold something called a
Line Operated Relay for $100, but it was made
for a teletype machine. You had to wire it your-
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self, and it had no override for the times you
were sitting at the console. Then there were the
sophisticated widgets that had the brains to
make you enter a password before they would
turn on the PC, but they sold for $300 or more.

Enter MR. MOX

I answered the convenience issue by using
an RS-232 jumper box (like a gender changer,
only it doesn’t change the gender) to intercept
the CD signal and run it to a jack on the face of
the MR. MOX. (Oh, and that name: like VOX is
to voice operated switch, MOX is to modem.)

Then, a small switch in a tiny box at the end
of the wire for the override. You could stick
this switch anywhere it was convenient near
the front of the PC, and keep the power cables
in the back. It really did install in seconds. I
shoe-horned the circuitry inside the case of a 6-
outlet power strip, and considered it product-
ized.

Manufacturing—What Can Go Wrong....

There were trade-offs made in manufactur-
ing. Everything you buy has its own peculiar
cost vs. quantity curve, but the thing they all
have in common is the more you buy, the
cheaper the unit cost.

My general plan was not to sweat for abso-
lute lowest cost at the front end. I knew I
wouldn’t make any money until sales got into
the hundreds of units, anyway. So I would con-
centrate on low manufacturing cost later, if MR.
MOX took off.

But costs weren’t the major problem. For ex-
ample, I located the perfect power strip in
which to install MR. MOX. Holding it in my
hand, I ordered that part, by Manufacturer’s
Model Number. What I got (with the same
model number) was a power strip from hell:
half the size of my example, single outlets in-
stead of duplex pairs, and it was riveted together!
This was just the beginning. Relays that I could
get routinely in five days suddenly became
three-month special orders from Japan. Of
course, my PC boards would accept only this
brand.

With naive dedication, I checked every trace




the PC layout person should have put
down before the boards were fabbed. I
might as well have gone fishing—sure
they fixed the errors that I found, but ¥4
of the fixes were done wrong!

I even wound up special ordering
the cardboard boxes after I found out
they weren’t available locally. As usual,
it’s the small things that cause the most
frustration.

Finally I was held up for an entire
month by a total flake of a graphic art-
ist. I finally accepted trash she’d pro-
duced just to get rid of her.

Eventually, though, the only hurdle
left was marketing my product.

Only? Here my dream turned into
something of a nightmare. Those of you
who want to market your own pro-
duct—Beware! You are not reading a
success story here. The facts are true. I
have omitted the names to protect the

guilty.

Got Those Marketing Blues

The greatest product in the world
won't sell itself. Advertising rates in
magazines are high—a 5”x3” box
among hundreds of other such boxes

(among hundreds of pages of bigger
boxes) can cost $400 or more. Of course,
you have to recover the cost of advertis-
ing out of your “profit,” but you can’t
price your product too high.

I determined that the best way to get
started was by getting “free” advertis-
ing in the form of “new product an-
nouncements.” I bought a mailing list of
computer magazines, and another one
of computer users groups, and began
mailing MR. MOX press releases.

For various reasons, all of which
made sense to me at the time, I pro-
posed a partnership with the proprietor
of a dormant one-product hardware
business. His well-known (to me, any-
way) logo would appear at the bottom
of MR. MOX ads. He would handle all
advertising and sales. I would supply
the product. We would coordinate ads
to appear along with the press releases
which I would submit. It sounded great.

Time passed. I finally (in frustration)
placed an ad myself in Micro C (Jan-Feb
'89—take a look), since this “partner-
ship” resulted in no advertising. MR.
MOX, to put it mildly, was not the cen-
ter of my partner’s life.

ou are not
reading a success
story here. The facts
are true. | have
omitted the names
to protect the guilty.

A Little Exposure

However, I was actually having
some success with press releases—that
is, they were getting published. BYTE
magazine (June ‘88) ran one. LINK-UP
ran a paraphrase of my data sheet and a
photo. PCM, a Tandy magazine, gave
MR. MOX a mention (June ’88). A note
in a Q and A column in Personal Com-
puting (Sept. ‘88) continued my media
barrage.

Two problems, however. First, the
Personal Computing author suggested
that it would be better to buy an $8.79
piece of software and an appliance
timer for the PC that would turn it on
when you were likely to call in. Arrrgh!
The author had obviously never tried to
use a PC with an appliance timer (2
prongs vs. 3). Plus, the PC would crank
up every day whether you were going
to use it or not.

Second, even when they simply
printed the releases, the free advertising
didn’t work. There was no flood of
orders for MR. MOX—calling it a trickle
would have been generous.

Then came a break, I thought. LINK-
UP wanted to evaluate MR. MOX in an
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article. I sent off a unit and waited ex-
pectantly. And waited. And waited. I
wish now I were still waiting.

My first indication that the article
was out came by phone. A modem
manufacturer called to say that their
unit didn’t have the problem described
in the article. Uh-oh. What did the ar-
ticle say? I asked the guy on the other
end.

“Well, it said that your product
doesn’t work. They rated it a poor buy.”

I had to call LINK-UP to get a copy
of the article. The author was a fellow
whose name I had seen mostly on book
reviews. The article was fairly compli-
mentary, up until the point when the
author became frustrated that he could
not get his MR. MOX to work. What
happened?

He seemed totally convinced that if
he set up the modem the way the modem
has to be set up to work with MR. MOX,
the modem would not work with the
computer. He did not try to set it up the
way it has to be set up. He didn’t have
to. He knew it wouldn’t work.

He didn’t call. He just gave up,
ending his article with, “It makes one
wonder how the engineers thought
through the concept and tested it.”

Arrrgh.

To their credit, they published my
rebuttal in their next issue. The author
apologized, in print, “for an uninten-
tionally misleading review.” The editor
apologized on the phone, and they up-
graded MR. MOX to a “Good Buy.”
(Darn hard to use the condemning ar-
ticle/rebuttal/apology in your market-
ing literature, though!)

Did this undo the damage of the
original article? Dave Thompson, your
friendly Micro C editor, mentioned that
usually more people read the “letters”
columns than the articles. However, if
sales are any indication, it doesn’t ap-
pear that people read either in LINK-
UP.

Well, there are always retail sales,
right? Not so fast! Big or small, retailers
pointed out that customers had not
been coming into their stores asking for
MR. MOX. Now my point of view was,
“If only my product were on display
next to XXXX, then people would real-
ize how handy it would be to have this
feature.”

Sorry. The most shelf space goes to
the products that have generated the
most sales; zero sales gets you zero
shelf space. Welcome to the world of
catch-22.
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Mr. Mox in the Flesh.

There Must Be A Lesson Here
Somewhere....

Manufacturing and marketing a pro-
duct isn't glamorous. It's hard work.
The rewards are possible; the effort a
certainty.

First, if you should start down this
road, it won't take you long to discover
that everyone and their brother (and
your brother) will offer you endless ad-
vice. If success doesn’t beat a path to
your door, they’ll tell you exactly what
you're doing wrong. Of course, they’ve
never tried doing anything similar.

Plan for delays and hitches in materi-
als. If work is done for you, check it.
Where possible, don’t give anyone more
money up front than you're willing to
walk away from (my experience with
the graphic artist nailed that lesson
home).

When sending out press releases, be
aware that there is much duplication on
mailing lists. Just pick out titles you rec-
ognize, and perhaps others that seem
particularly oriented toward your pro-
duct. Be persistent. Be aware that
there’s a lot of competition for a New
Products editor’s attention.

Editor’s note: If you want an eye opener,
show up any Monday morning and you can
help Tammy sort through the basket-full of
releases.

I know I could have done better with
the pictures. I sent B&W prints to all my
targets. If you are the artistic editor of a
slick mag, and have a choice between
techno-surrealistic, visually interesting
photos from HP, Compaq, and AST,
and a dull but functional B&W pic,
which would you choose?

Editor’s note: I'm thinking....

Don’t count on someone else doing
your work for you. No agent or rep or
retailer is as interested in your product
as you are. Perhaps it seems obvious,
but it's so very appealing to think some-
one else will do the job you don’t want.

While the odds are against your
generating a retail market, it's not im-
possible. If you have an “in” with a re-
tailer, give it a try. But prepare yourself
to encounter the sort of attitude I found
while pushing Floppy Pockets. (Another
invention of mine that attached to ex-
isting hanging folders so you could
keep your floppy discs.... Oh, never
mind. That’s another story.)

Anyway, this stationery store buyer
described to me his recollection of a
product that a large, respectable com-
pany tried to foist off on him. He knew
it wouldn’t sell.

The company was 3M. The product?
Some silly little sticky pads, and they
only came in yellow.

Stay Tuned

Has all this discouraged me? Yep.

It looks as though MR. MOX is a bit
of a sleeper; a niche product where the
cost of finding buyers exceeds the price
of the product. (It's still available, make
no mistake about that!)

In spite of it all, I find myself think-
ing.... What if there were an attachment
to the phone line that could detect a
single isolated ring, and then turn 'on
the power to the PC? If you called back
immediately, the PC would answer.
This way you could share the line with
an answering machine.

What if the PC would turn itself on?
Then, at 3 am., click, beep, PC dials,
connects to remote computer, download
(upload?), hangup, print maybe, turn
off, silence.

What if you called it LATER-ON,
since the PC programs itself to come on
later? What if this time the picture was
in color? Hook it up to your printer port,
but it doesn’t affect printing. A few
lines in the AUTOEXEC and the PC
knows if it’s turning on for an automat-
ic telecom database inquiry, or for a
user sitting at the console.

New applications for realtors, stock-
brokers, BBS addicts, football players,
housewives. MR. MOX—the next
generation! Clearly there is an opportu-
nity here!

Maybe just one more release....
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Around the Bend

I gave you the details about the problem, but people had
questions so I'll give ‘em again.

First, you'll have to understand that getting valid service
information on hard drives is about as easy as swiping memos
from the CIA. So I make do with a rumor here, an upset cus-
tomer there.

A while back I started hearing grumbling about hard drive
reformatters. The common complaint was that drives didn't
seem to work as well after nondestructive format. I questioned
the commenters.

“What kind of software?”

“What kind of drive?”

“What kind of controller?”

“Did you have new problems after reformatting and, if so,
what kind and how long did it take for them to show up?”

“Were there problems before reformatting?”

They were using SpinRite, 5 1/4" half-height Seagates (usu-
ally the 225s), and Western Digital controllers (those who
knew which controller they had). The new problems showed
up within a few weeks of the format, and most folks were
seeing a bad sector or two before they began the reformat.
(Bear in mind, this is a tiny survey, involving only half a
dozen drives.)

By the way, if you've been using any hard drive reformat
packages that save the data, by all means drop me a post card
with answers to the above questions (to Micro C, P.O. Box 223,
Bend OR 97709) or leave a message to the SYSOP on our BBS
(503-382-7643). That way I'll have a bigger survey.

Despite the tiny size of the sample, I suspected something
might be connecting all this together. I'd noticed that our XT
machines took hours for a reformat while ATs took only
minutes. Plus, the poor XT drives were seeking endlessly
(especially as the format progressed) while the ATs were just
stepping merrily along track by track.

It was then I discovered that the older XT controllers auto-
matically home the head (the move toward home is very
slow), then count their way out, when they’re asked to do a
single track format. (The controller designers assumed, I sup-
posed, there was no other way to guarantee head position.
When you're formatting you can’t count on reading an already
formatted track to check position. Only track 0, or -1 in the
case of the 225, is independently verifiable.)

The packages I've seen (SpinRite, Disk Technician, and Op-
tune) are smart enough to spot a cludgy controller (by measur-
ing the time it takes to format the first couple tracks). They
speed up the process quite a bit by doing a seek to track 0
before issuing the track reformat command. But the head still
has to move all the way home and all the way back before
formatting each track.

What does all this activity have to do with errors? Very
good question. It should make no difference how far the head
traveled, it should settle at exactly the same spot.

Hard drives that dedicate one surface to servo (position)
data have no problem positioning their heads precisely (these
drives have an odd number of read/write heads—you'll find
that full-height Seagates and Priams have odd heads).

But the little half-heights insist on cramming data onto
every platter; so they're not going to dedicate a surface for
position, they just count stepper motor pulses. (At least this is

Continued from page 4

the case for the stepper based as-
semblies, voice coil positioners with
optical position sensors are prob-
ably fine.)

Anyway, the heads can drift,
both with age and with tempera-
ture. That's the main reason you
purchase a reformatter. The heads
drift away from the original tracks.
When you reformat, you rewrite
the tracks where the heads are.
However, the heads may be in one
place after a seek from 0 and in a
slightly different place after step-
ping just once.

What began as a fix for slight
misalignment could actually make
the problem worse. At least that’s
how I read it.

So.... If you have a half-height
drive with a stepper motor for head
position, an even number of heads,
running on a Western Digital con-
troller, and you find it takes an
hour or more to do a nondestruc-
tive reformat.... Well, I think I'd
back off all the data and follow up
with a low level reformat and copy all the data back.

Might be enough reason to get an AT, eh?

Games

Okay, enough serious stuff, how about a light game of
chess? (An oxymoron for sure.) I've tried several chess pro-
grams, but the Chessmaster 2100 has the best graphics, the
best teaching mode, and it has a database of classic games.

Want to step back through one of your old games to see
where you went wrong? Fine. Want the computer to suggest
the next move? Fine, just tell it how much time it has to ex-
plore the possibilities. Want to know which positions can be
attacked by the opponent? Want to see your legal moves?

You can use a mouse or the keyboard to select and move
pieces, and you do it just like you would on a real chessboard.
You can select a top-down view of the pieces or an oblique
view, both easy to understand.

Does it play a strong game of chess? I don’t know. When I
put it into beginner mode, I can beat it. That's all that matters.

Chessmaster 2100

$49.95

The Software Toolworks
19808 Nordhoff Place
Chatsworth, CA 91311
(818) 885-9000

Empire
“Empire is a wonderful game. Jerry Pournelle rated it the
top game, said he wound up playing it until 2 am.” my
brother commented as I threaded my way among computers.
Interesting. Jerry might get off on a silly game, but I have a
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Around the Bend

column to write. Besides, I've sworn off trivial pursuits like
war games. (I tried a board game called Battleship once—
found it about as exciting as cleaning the cat box.)

“Try my copy, you'll like it.”

I glanced through the manual, inside the back there were
pictures of the authors. Walter Bright? Our Walter? Author of
Zortech C++7? Speaker at SOG? He wrote a silly game?

I borrowed Don’s copy.

That very evening, about midnight, as I finished editing
some articles, I remembered the game. Popped in the disk
and:

“Empire, Wargame Of The Century”

Let’s see, I start with one city and that city can produce an
army (every 6 turns) or a plane (every 17 turns) or one of a
half dozen ships.

Armies capture cities, troop ships haul armies, destroyers
map new territory, cruisers kill destroyers.... You play against
the computer, against another player, or both. How addictive
is it?

I called Walter and asked (not at midnight, you under-
stand, I'd be interrupting his work day. I waited until the fol-
lowing noon).

He said he’d written the game on a PDP 11 while a student
at Cal Tech. When he went to Cal Tech, there were no restric-
tions on use of the 11; when he left, games were restricted to
graveyard shift—midnight to six a.m.

“So we renamed ‘empire’ to ‘link,” or something like that.

AS oW $99.95

S/H $3.00
Outside U.S.
add $10.00

AT LAST!

'YOU CAN STEP BACK AND TAKE
_ ALOOKATYOURCODE |

FLOW CHART AND ANALYZE
YOUR ASSEMBLY LANGUAGE
SOURCE CODE

* Flow Charts

* Tree Diagrams

» Stack Sizing

* Register Analysis

» CPU Timing Analysis

* Procedural X-Reference

+ 8088/87 to 80386/387

« Context-Sensitive Help

* Menu/Batch/Command
line Operation

« MASM 5.1 Compatible L editor wamig. o

OOReORATION] | i
CORPORATION

|- editor_warning
|— save_screen
|— display_warning

[— join_line
}— ed'!tor_w_/arning
19855 Stevens Creek Bivd, Suite 154 e ne
Cupertino, CA 95014 C eaitor Tine.out
(408) 2446826 L edit_line_out
VISA - MC 30 - Day Money Back Guarantee
Reader Service Number 139
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That was the only way we could play it during the day.

“I no longer play it; after thousands of hours, I'm playing
with other things like C++. If I started playing it again I'd
want to add new things, like making the computer more com-
petitive, and I wouldn’t get anything else done.

“You know, it’s hard to make the computer play a really
intelligent game. Most game writers create a dumb algorithm
but give the computer some kind of advantage, such as pro-
ducing men faster. I worked hard on the game algorithm, so
the computer could play by the rules and still be competitive.

“Anyway, after Cal Tech, I knew it was a good game; I
tried to sell it on my own. It sold okay in spite of my efforts,
but mail order consumed too much time—filling orders, an-
swering letters. Just a lot of details that don’t interest me. I
didn’t want to be involved in that end of things.

“So I collect royalties on the game and on C++. The thing
with royalties is that you work and work and work and it’s
hard to keep in mind that eventually you're going to get paid
for it. Most people won’t work for royalties because of the lag.

“Anyway, Interstel takes care of sales and promotion. In
fact, Empire was just reviewed in Penthouse.”

But I'm getting ahead of myself—let's see, where was I
Yeah, I start with one city, explore about, I capture more cities
with my armies, make more armies, expand my territory, cap-
ture more cities. Hey, there’s an enemy troop ship! Where's
one of my destroyers? Geeze, it's getting light outside. Can’t
be, it was midnight...just minutes ago.

Empire

$49.95

Interstel

P.O. Box 57825
Webster, TX 77598
(713) 486-4163

ASMFLOW

I haven't done any assembly language programming lately,
mostly I work in Pascal (occasionally those efforts are per-
forated by a C filter). However, Larry has been disassembling
some things with Sourcer, and Sourcer generates assembly
language (for some reason no one has come up with a disas-
sembler that regenerates the original C, or whatever).

So, I dug out the office copy of ASMFLOW and attacked
the output of Sourcer. Boxes and code and arrows, pretty
fancy. Makes it a lot easier to see the structure of the program.
The program also gives you an estimated time (and clock cy-
cles) per routine for the 8088, 80286, and 80386.

It was interesting to watch the number of cycles it esti-
mated. For instance, on Larry’s screen update routine (we're
talking fractals here), it specified 486 clocks for the 8088, 273
for the 80286, and 156 for the 80386. In fact, all the code I
checked came out with about the same ratio.

Boy, shows how gullible I am. I believed it when the sec-
ond source of 286s announced that a 20 MHz 80286 is as fast
as a 20 MHz 80386. It might be if they carefully select instruc-
tions, but not for any of the code I've seen.

Anyway, I remember writing assembly for a Z80. I would
have traded my second 8” drive for a tool like this. After
seeing what ASMFLOW displays, 8088 code looks almost easy.
Shucks, if Turbo Pascal 5.5 hadn’t just appeared....



ASMFLOW

$99.95 + $3.00 S&H

Quantasm Corporation

(formerly Quantum Software)

19855 Stevens Creek Blvd., Suite 154
Cupertino, CA 95014

(408) 244-6826

Turbo Pascal

For the past nine months, I've been working on a hardware
project. You know, it’s one of those design jobs that you can’t
talk about with your closest compatriots. However, into every
fun project a little software falls.

This is one of those I/O things where I prod lots of A/Ds,
MUXs, relays, etc. Ten years ago I'd have done it in BASIC.
Eight years ago I'd have written it in Pascal (although I'm not
sure how, there wasn’t much hardware support in the old Mi-
crosoft Pascal). Six years ago I'd have done it in FORTH. Five
years ago I'd have gone nuts trying to read what I'd
FORTHed. Four years ago I'd have written it in C. Three years
ago I'd have written it in Modula.

Last year I started writing it in Pascal. Turbo Pascal 4.0.

Units make perfect libraries. I write them, compile them,
and use them. I write the low level stuff once. When it works,
it works. Of course C has libraries, but I don’t C as well as I
Pascal. When I C I usually use my old copy of Aztec. That

way when the compiler complains or the code doesn’t run, I
know it’s my fault.

Now Borland’s released 5.5. If objects in Pascal are as good
as objects in C++, we may find that software development is
no object. Or it is an object. Or people will no longer object to
writing software. (Sorry, I'm not being objective.)

Anyway this is beginning to sound an awful lot like some-
thing I'd put in the editorial.

Speaking Of Objects

With Borland’s release of objects, can Microsoft be far be-
hind? Nope. In fact Redmond, Washington, came out with
Pascalian objects before Borland.

Microsoft’s Quick Pascal is just the first shot. I think Micro-
soft would like nothing more than to invade Borland’s home
court, the Pascal market.

The next year should be very interesting. Microsoft is
smarting from reviews, which conclude that Turbo debugger
is outperforming CodeView—no question MS would like to
depose Borland in the Pascal market and they’re counting-on
objects to do it.

Are objects really that important? Look at Al Prolog
started out with fireworks and then.... (By the way, what did
happen to Prolog? Maybe Gary remembers Prolog.) However,
I was talking to Bruce Eckel the other day and I mentioned
some of Blaise’s Pascal libraries (most useful).

PROMPT DELIVERY!!

SAME DAY SHIPPING (USUALLY)

ICS QUANTITY ONE PRICES SHOWN for JUNE 25, 1989

OUTSIDE OKLAHOMA: NO SALES TAX

DYNAMIC RAM
SIMM o) 256kx36 80 ns $400.00
SIMM 1Mx9 80 ns 220.00
SIMM{@ 1Mmx9 85ns 195.00
SIMM 256kx9 80 ns 95.00
1Mbit iMx1 100 ns 16.25
41256 256Kx1 60 ns 8.50
41256 256Kx1 80 ns 7.35

41256 256Kx1 100 ns

41256 256Kx1 120 ns

4464 64Kx4 120 ns

64Kx4 120 ns

EPROM

RIS
Do
£

% N

%,

41264 ©
27C1000 128Kkx8 200 ns

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

STATIC RAM
62256P-10 32kx8 100 ns
6264P-12 8Kxs 120 ns
6116AP-12 2Kkx8 120 ns

OPEN 6Y2 DAYS, 7:30 am-10 pm: SHIP VIA FED-EX ON SAT.
SAT DELIVERY | MasterCard/VISA or UPS CASH COD
ngbelégbgnbnggs MIQO%CS)PP C%SSOHS UNLIMITED, INC.
eoria Ave
RECEIVED BY: | BEGGS, OK. 74421 (91 8) 267 4961
Th: StdAlr  $6/31b § No mlnlmum order. Please note: prices subject to change!
Fri P4 $12.28/1 Ib | Shipping, insurance extra, up to $1 for packing materials.

80287-8 80387-16 80387-25
$135.00 $215.00 80387-20 80387-33

8087-2

Reader Service Number 37

PC COMPATIBLE

ENGINEERING

Annabooks gives you the hardware, software, and firmware information you
need to design PC-compatible systems faster and better. And you have con-
trol of your design from the ground up -- our firmware and software pro-
ducts include source code! Plus all the utilities you need.

Do hardware design? Decter Design’s 1M DRAM SuperSpec is the first of a
series of hardware books you won't want to miss. And a PC Bus timing book
is on the way! Start by getting these books:

AT BlosKit: an AT Bios with source code you can modify. With setup
& debug. 380 pages with disk, $199
XT BiosKit: Includes a debug. 270 pages with disk, $99
Intol Wildcard Supplement for XT BiosKit: Includes ASIC setup, turbo
speeds, 60 pages with disk, $49
1M DRAM SuperSpec: Design your memory to all mfg’s specs at once!
Lots of timing diagrams & tables, $79
PromKit: Puts anything in Eprom or SRAM; DOS, your code, data,
you name it! With source on disk, $179
SysKit: Here's a debug/monitor you can use even with a brand X
Bios. Includes source, of course. $69
XT-AT Handbook: The famous pocket-sized book jam-packed with
hardware & software info. $9.95 ea. or 5 or more for $5 each.
Software tools: You need MS C & MASM 5.1 for modifying the Kit products.
Mention this ad when you order and get a free XT-AT
Handbook by Cholsser & Foster! Hurry before we come to our

senses and change our minds.
= S

Annabooks
12145 Alta Carmel Ct Suite 250-262

{619) 271-9526 Money-back guarantee
Reader Service Number 160

San Diego, California 92128
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Around the Bend

“Are they object oriented?”

“No, not the versions I have.”

“Then I have real trouble getting interested. Too much
trouble to use a library that’s not designed around objects.”

He has a point. The less you need to know about a library
routine, the easier it is to use. Objective libraries should be
very easy to get close to. (We're talking libraries here, not
librarians.) Speaking of librarians....

How Fast Is Fast?

I spend most of my life plodding along behind an 8 MHz
.80186 system while out in the other room lies our latest acqui-
sition, a 20 MHz 80386 screamer. It's usually busy—grinding
out fractals.

When I hit return on my 186 things pick right up, and it
isn’t very long before something has happened. (I do have to
clean up around the processor socket after rust flakes off the
accumulator.) By the time I've finished hitting return on the
386, however, things are fairly well completed.

I understand we’ll soon see a new 60 MHz 486. (How soon
is open to speculation.) There’s a good chance Intel will run
into timing problems, after all the chip will be doing a fair
number of things in a short amount of time. I know a lot of
silicon engineers (hard rock miners) who'd be hard pressed to
do that much stuff that quickly.

Don’t misunderstand, I don’t have a pick to grind. Intel can
make chips fly fast and furious, but I reserve the right to finish

my return before the damned computer finishes the answer.
Kinda keeps things in perspective.

Silence

The reason my little Toshiba 1000 has become my favorite
writing computer isn’t so much what it has, it's what it hasn’t.
It hasn’t any, uhm, noise.

There’s no hard drive to whine, no power supply fan to
buzz, no monitor to whistle, no nothin’. The only thing I hear
is the chunk, chunk, whirr of the floppy drive when I'm load-
ing or saving a file. But then it shuts up so I can work.

Someone should come up with standard 150 and 200 watt
PC power supplies with quiet fans (slow turning with special
blades). There’s no reason that moving air has to be so noisy.

Since we're now moving (more or less successfully) to 3
1/2” drives, it seems like some of those should be both reliable
and quiet. Maybe there is one, though. Maybe I just haven’t
heard about it.

Silently yours,

David Thompson
Editor and....

If you thought Borland’s popup product
was great just wait until you see

OpalFire’s MyFLIN for Pascal.

MyFLIN is a TSR program that captures procedure and
function details directly from the screen while you are
programming. It saves this information in an indexed database
for instant recall at any time you need it.

MyFLIN will save you hours of searching thru pieces of paper
looking for parameter details when calling a procedure. Simp-
ly type part or all of the name and press the hotkey. MyFLIN
will popup over your source code and display the nearest
named description you have stored in your database, complete
with parameters and comments.

To save a new description, positon the cursor on the procedure
name, popup MyFLIN and press “A” to add. The details will
be captured from the screen and saved with a single keystroke
and you can add a comment line as well.

Price $69.00 + $5.00 P&Post.

Visa / Mastercard / American Express are accepted.

O?alFire Software Inc.
329 North State Street, OREM, UTAH 84057

Phone 1-800-336-6644

MyFLIN requires PC/XT/AT Computer and MS-/PC - DOS 2/3.xx.

Reader Service Number 161
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YOU WANT THE SOURCE?!

WELL NOW YOU CAN HAVE IT! The MASTERFUL

DISASSEMBLER (MD86) will create MASM compatible

source code from program files (EXE or COM).

And the files are labeled and commented so

they become USEABLE. MD86 is an interactive

disassembler with an easy to use, word

processor like interface (this is crucial for

the REAL programs you want to disassemble).

With its built-in help screens you

won“t have to constantly refer to

the manual either (although

there are valuable discus-

sions on the ins and outs

of disassembling which

you won't want to miss). e !:
“The Code Bastere!®

MD86 is a professionally

supported product and yet costs

no more than "shareware™. And of course, it”s
mot copy protected. VERSION 2 WOW AVATLABLE!

MD86 V2 is OMLY $67.50 ($1.50 séh) + tax

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

Reader Service Number 31




Letters

practical articles about what you can do
with what you have: articles on disk
formats, what's a FAT, using CON-
FIG.SYS, etc. So many magazines have
articles that are just hype for new hard-
ware and software that I can't afford
anyway. Besides that, your non-glossy
pages are easier to read than the glossy
ones that have so much glare.

However, I subscribe to your ma-
gazine for the computer content. A few
remarks once in a while, about life in
general or your SOG adventures, are re-
freshing. And I enjoy your wry humor.
But your July/August issue went over-
board on your metaphysical views.
That’s not what I subscribe for.

Peter E. Walberg
390 Loma Dr. Box 57
Forsyth, IL 62535-0057

Editor’s note: Thanks for the comments
Peter, I take them to heart. So far, we've
received seven letters, calls, and BBS mes-
sages opposed to my mentioning the
metaphysical in the editorial (two of those
were subscription cancellations).

On the other side, seven people have
been very supportive. “Where have you
been all these years?” has been the general
comment. 1 particularly thank those of you
who sent reading material (e.g., The Tao of
Pooh, The Mystic Path to Cosmic
Power, and, curiously, Humor Suddenly
Returns).

I've been slowed a bit on the books how-
ever. Turbo 5.5 just arrived, Hitachi sent a
whole box-full of controller data books, and
I've got to finish responding to these letters.
Isn’t life a kick?

LIMBO'’s Distance Sensor

Since he shows us neither mathe-
matical proof nor empirical data, I don’t
know how Bob Nansel (“The LIMBO
Project,” Issue #47) came to the astound-
ing conclusion that the intensity of re-
flected light is inversely proportional to
the fourth power of distance. But he is
clearly in error in this assumption.

Mr. Nansel contends that since the
intensity of both the incident wave and
the reflected wave are subject to the in-
verse square law, then somehow these
two functions should be multiplied, re-
sulting in an inverse fourth power law.
I'm curious as to what happens if, after
leaving the source, the light is reflected

Continued from page 6

twice instead of just once before it
reaches the detector. Do we then have
an inverse sixth power, or an inverse
eighth power relationship?

The power detected is actually pro-
portional to—

(d1 + d2) 2

where d; is the source-to-reflector dis-
tance and d is the reflector-to-detector
distance. No product, just the inverse
square of the sum of the distances.

As Mr. Nansel has pointed out, we
are measuring power per unit area. The
dimensional analysis must be consistent
with these units. The square of d (a
length) is consistent with area, but the
fourth power of d is not.

Neither of the two parts of the article
published so far have made it clear just
what the upper and lower range limits
are. So it isn’t possible for the reader to
estimate the limits of sensor input and
thus determine whether he needs a log,
rather than a linear, amplifier.

I hope, upon reflection, Mr. Nansel
sees the light (puns intended).

Don E. Sweet
2161 Snowberry Road
Tustin, CA 92680

Editor’s note: When I read Bob’s article
for the first time, my physics antennae went
up, too. So I gave him a call to set him
straight on inverse square fall off. Neither of
us could convince the other how wrong he
really was, so I headed off to the library to
check out Bob’s reference to something

called the radar equation.

I dusted off an ancient tome on radar,
and there it was—an inverse fourth power
relationship. Now whether this equation is
empirical or founded in theory, I can’t say.
And it still feels wrong to me. Anyone have
anything to add to this powerful con-
troversy? (The airlines are certainly hang-
ing on this one.) (LCF)

To List Or Not To List

I have enjoyed your magazine very
much. Especially those articles on com-
puter hardware (e.g., controlling the
outside world through the parallel port)
and the Pascal columns (more, please).

My only complaint is about what I
seem to get for my subscription fee.
Since you only publish six times per
year, I would like to see fewer National
Geographic type articles. For example,
the trips through Turkey are interesting;
but if you were the size, cost, and peri-
odicity of, say, PC Computing, those arti-
cles would be a refreshing insert rather
than a squandering of valuable space.

Judging from your gushing (pun in-
tended) comments on the SOG, there
doesn’t appear to be a shortage of com-
puter-related material. Would it be
possible to include some of the SOG
discussions in future issues?

A few times in past issues, great arti-
cles were diminished by statements to
the effect of, “Here’s a partial program
listing. Call our BBS for the complete
program.” Since your BBS isn’t PC-Pur-
suitable, the long distance charges make
the call cost-prohibitive. Please don’t
print only partial listings.

Product reviews are okay, but I enjoy
Micro Cornucopia more as a nuts-and-
bolts type learning tool on the how-to
and why-of the microprocessor world.
Because of this, in the past I have rec-
ommended your magazine to others as
a valuable information source.

Ron DesGroseilliers, Jr.
209 Cecil Ave.
Springlake, NC 28390

Editor’s note: Boy. I know what you
mean. I like complete listings. I also enjoy
the fun stuff that helps me understand the
person who's behind the technical informa-
tion. This issue Larry was struggling with
this question. Much of his current fractal
code is a simple repeat of code we’ve run in
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Letters

recent issues. So he’s limited it to the Post-
Script additions. That way we have room to
run one more article in this issue.

Making Custom PC Cards

If you took to heart the piece in Issue
#43 by Bruce Eckel on designing your
own cards for your PC, you may wish
to make something less prototype and
more production than the prototype
cards described. If you have OrCAD
PCB, log on to OrCAD'’s BBS, (503) 640-
5002. Look for IBMPCB.ARC in the PCB
Download area, among the Customer
Contributed Models.

You won't need to be a registered
user to download it, but you will need
OrCAD PCB to make use of it. It has the
outlines and connectors already drawn
for half- and full-length cards for both
XTs and ATs. There is a useful .DOC
file as well. When you’ve done the pro-
totype the way Bruce suggests, and
you're ready to launch your creation on
the world, this is the way to take the
next step.

John Innes

120 MacPherson St.
Cremorne, NSW 2090
Australia

Free PCB Autorouter

I've enjoyed Micro C for many years
as a newsstand purchase, and recently
(finally!) ordered a subscription. I read
with interest the articles in Issue #45
about PCB layout systems.

Micro C readers might like to hear of
the best bargain available in this type of
software: autorouting PCB layout soft-
ware that runs on EGA systems, out-
puts to an HP laser printer, and comes
with full C and assembly source code.
The price: FREE!

Interested people can contact the
program author—

Randy Nevin
1731 211" P1. NE
Redmond, WA 98053

Just send a formatted floppy and a
self-addressed mailer with sufficient
postage. The system doesn’t have a
flashy interface, but it works and is sui-
table for two-sided board production.
The author invites feedback on the pro-
duct so he can improve it.
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David Gwillim
159 Woodbury Road
Hicksville, NY 11801-3030
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Rebuttal Rebuttal

What did I say? What did I say?
Quick, pass me that half-eaten bag of
CCCCs (crispy chocolate chip cookies)
from your editorial in Issue #45. What
was it that [ said in my letter (in Issue
#42) that so upset John Mulligan (“Let-
ters,” Issue #45), a self-confessed com-
puter store person?

I turn to my pile of magazines and
dig out the edition to read my letter
again. Ah, there it is. One passing refer-
ence to computer store sales staff (CSSS)
and the insinuation that many of their
ranks are pretenders.

Not such a damning statement
methinks. A mere pinprick in the blood-
letting of business, I would have
thought. Certainly defensible most
would say, I think. (A thought-provok-
ing letter, this.)

Well it appears that John was pro-
voked into thought, too. Several
hundred words worth in fact. All in
defense of himself. Some were dripping
with sarcasm and vitriol. Others I have
not heard of; what do “buffalo chip
slinger” and “dishwashing jarhead”
mean?

I suspect that the former equates to
an Arthur Daley used car salesman and
the latter to a pre-stardom Sylvester
Stallone doing night jobs (maybe post
Rocky X and divorces, as well). And if
money be the measure of success then I
suppose I should be flattered with the
comparisons, but I guess I'm indifferent.

I understand “intolerant,” but I don’t

Continued from page 75

think it applies. After all, I am answer-
ing John’s letter. And from the passion
of it, I'm glad I don’t live in Syracuse.
Author I am not, but I hope John
doesn’t have the ear of Khomeni....

Honest, John, I was not speaking
specifically of you when I said CSSSes
are less expert than they claim to be.
During the last ten years, I have com-
puter shopped in many places around
the world (including Bend...by tele-
phone).

Unfortunately, I have found many
staff who don’t understand their pro-
duct range, a lot who believe that they
do, some who make an effort to learn,
and some who have been very good.
Perhaps the good ones get promoted to
managers. Salesmanship is more impor-
tant than technical expertise on the shop
floor. Anyway, my original comment
was aimed at the pretenders.

To other matters. I see that DJT of
Micro C (the tall skinny guy with the
startled expression) is suggesting that
the answer to the Ultimate Question of
Life, the Universe, and Everything is a
variable! (See “Culture Corner” Issue
#45.) A daring contention. Just when the
world was getting comfortable with 42.

Still, the idea does have consistency
with the Uncertainty Principle. Unless,
of course, with your blossoming confi-
dence you may task Larry to look at
Schrodinger’s cat and declare that the
Uncertainty Principle is not a sure
thing. Avant-garde stuff. Obviously,
Micro C thinks it can make waves in the
mainstream of contemporary publica-
tions. But be mindful of the puddles
you are leaving behind.

Speaking of changes, I am glad the
full frontal is back to the front so to
speak. Thanks for the CCCCs, but one
didn’t taste too good. Could it have
been a Buffalo chip cookie?

Having reread this letter, I hope
there are no sensitive Sylvester Stallone
fans out there. I may be running the
risk of another nasty-gram.

Bevin J. Pettitt

84 Sun Valley Road
Valley Heights, NSW 2777
Australia
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_UNITS &
'MODULES

By Michael S. Hunt
2313 N. 20"

Boise, ID 83702

(208) 233-7539

Keeping Order, Generically

Are you out of sorts? Are your friends out of
sorts? Well, here’s the sort for all sorts, the ulti-
mate generic sort. (You can sort all your generics
this way.)

sort, shellsort, heapsort, bubblesort, in-

sertionsort, and binsort to name a few.
Although each of these sorting methods has its
pros and cons, all accomplish the same end
(sorted data, we hope) by different means.
Usually they're implemented for a specific
data structure.

Each time the data structure changes, we
face the task of modifying the sort routine. In
keeping with the spirit of reusable tools, how
about a sort routine that handles any data
structure.

As I mentioned last issue, one of my new
toys at work is a VAX cluster running VMS.
VMS has many, many, many built-in routines
for the programmer. The SOR routines make
up one set.

The SOR routines let you sort or merge re-
cords and files with a few simple system calls.
The unit GenSort (see Figure 1) only supports
sorting of records. A full emulation of the
VMS SOR routines would require about three
to four times the source code.

I hope to make clear how the routines work
so you can use them and adapt them to your
specific programming style and needs. I'll
cover them in the order of use.

There are many ways to sort data. Quick-

GenSrtBegin

This routine initializes the sort by passing
key information and sort options. An array of
words contains the key information. The first
word is the number of keys. Each four-word
group after that specifies the data type, order
(ascending or descending), offset from the
beginning of the record (first byte is 1, not 0),
and the length of the key.

GenSrtBegin returns a sort id that uniquely
identifies the sort, and a status code. It's the
first routine to call for a sort.

GenSrtRelease

The GenSort routines don’t receive all the
data at once. A call to GenSrtRelease passes
each record to the sort. It builds the key for
each record according to the key information
stored in srtKeyArr by GenSrtBegin.

GetMem allocates storage space for the data
and key because the standard procedure New
allocates a specific number of bytes according
to the variable’s type. Our variable type is
largely unknown and the storage requirements
vary between sorts.

The key is built a byte at a time. By using
variable type casting to access the address off-
set, it increments the pointer to the current
byte location. Use move to transfer the actual
record information from the calling routine’s
variable to the space allocated. Then make a
call to GenBinlnsert to insert the information
in the correct location in the binary tree. (Gen-
BinInsert is part of the GenBinTree unit. See
Figure 2.)

GenSrtDoSrt )

Nothing really happens at this stage of the
sort. The sort status changes to prevent further
entry of records. If you used a sort method
other than the binary tree insertion, this would
be the appropriate procedure to initiate the ac-
tual sort.

I choose the binary tree insertion sort be-
cause it works naturally with the record-at-a-
time loading of SOR. It's also a natural lead
into next issue’s topic.

GenSrtRetrieve

Use this to get your data back from the
black hole you've dumped it into. This re-
trieves the data from the binary tree and
moves it back into the calling routine’s varia-
ble. The procedure GenBinRetDelSmRec
stands for “return and then delete the smallest
record from the binary tree.”

GenSrtEnd

This deletes any records remaining in the
tree and returns the srtld to a “not valid” sta-
tus, making it available to another sort.
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GenSrtStat
This routine returns the status record
for the passed srtld. It's great for debug-

ging.

GenSrtMsg

This procedure provides a text inter-
pretation of the error messages and sort
states.

Miscellaneous

GenSort allows up to MAX_SRTS
sorts at one time. I’ve found this feature
very useful when reading data from
several files and preparing several re-
ports. GenSort does little error checking.
The addition of more data types such as
integer and real is necessary for this to
be a really useful tool.

As always, the Turbo Pascal 5.0 and
Modula-2 code for the two units, along
with sample programs, are available on
issue disk #49 ($6) or the Micro C BBS.

Next Time
One of the problems with using the

GenBinTree (see Figure 2) unit is that if

you insert the data into the tree in a
somewhat sorted order (either ascend-
ing or descending), the tree begins to re-
semble a linked list. Insertion times be-
come lengthy and the sort performance
goes to heck. If you keep the tree
balanced, then search and insertion
times get better.

The AVL method (named for
developers Adelson-Velskii and Landis)
is one way of maintaining height
balanced trees. Height balancing does
cost. It requires additional processing
time to keep the tree balanced. A
balance factor, the difference between
height of the right and left subtrees of a
node, must be stored with each node.

A programmer has to weigh the
advantage of faster access speed (i.e.,
data retrieval) against the comput-
ational and storage overhead of keeping
the tree balanced. The height balanced
tree is ideal when you’ll build the initial
tree and then make very few insertions
and deletions, but make many queries.

Join us next time when Joe Reader
says, “Is that really a full-blown, generic
data, AVL, height-balanced tree tool-
box?” And Michael (Midnight Program-
mer) Hunt replies, “Yes siree, it really

”

1S.

* e
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i ; for 3J := 1te srtKeyArr[srtId].nbrKeys do
RootArr : ax:x:ay[l +MAX SRTSI of treePtr. . srtstatArr[srtId] keylLen :=
ord, : R - srtStatArr([srtid] keyLen
I s . : i + srtXeyArx [srtId].key[j].length;
; ction NextsrtId_: word; s . : srtStatArr(srtid] .nbrRec := 0;
L word, PE L B srtStatArz [srtld] . srtState := GenSrtSt REL,
done : ‘boolean; . g : : = 0 : GenSrtBeginF := GenSrtErr NM
T el o . 3 ond. 2 »
. 5 ‘ . else begin
=m0 W i Tt T : .. ClearSrtld(srtId);
1= false; e L e i GenSrtBeg;LnF = GenSrtErr TMK
: : : i . s end S :
if srtStatArr(j] srtState = GenSrtSt N R end o L S
‘then begin : : § A ) ‘ else GenSrtBeginF := GenSrtErxr MSE
NextSrtId := §; L : end; fanins ;
. done. := true; ) :
srtStatarr[jl. s:tstate ;= GenSrtSt REL ; : procedure GenSrtRelease {vaxr:rec; srtld : woxd;
end; . : . : var srtStatus : word);
”:s' . qie b begin’ S , . :
until (j > MAX SRTS) OR (done) : : srtStatus := GénSi:tReleaseF.(rec, srtId)
-end o . L o ' end; e .
i £uncticn ValidSrtId(srt:Id :-woxd) /'t boolean; : . function GenSrtReleaseF (var rec; srtId : woxd) : word;
- beg.’m . : var data, key, tkey : dataPtr; !
if (srtIld <= mx SRTS) AND  (srtId > 0) then: . : 3, ki word; i
if srtstatnrx:[srtld] srtState <> Gens:tst NV ¢ ; begin
then ValidSrtId := true . D ; if ValidSrtId(srtId)
\ else Val:.dSrtId := false . G then begin
- o : : b . GetMem(key, srtStatA:r[s:tId] .keyLen};
pxocednre Clea:srtId(srtId : vord):. : o - GetMem(data, . srtStatArr[srtId] dataLen),
begin. ; . . : tkey := key. :
- if (sxtId <= me SRTS) AND (srtId >:0) then. . e e : for j :=1 to srtKeyArr[srtId] nbrKeys do
'g : srtStatArr[srtId] srtState := GenSrtSt NV . - G “begin S : :
- nd;.-"’ S ’é‘.,‘f,) e g (srtKeyArr[srtId] key[j] dataType =
. " . . . 4 . GenSrtDType ‘BL) -
: p:ocedure Descend(var rec, recLen : word); S then begin - :
var . :. word; : - Gl el sl tkey 1= C‘.ha:s(rec) {srtKeyArr[srtId]
‘begin ! : . : : . s . key[3): offset].
. for j =1 to :scLen do : - - Inc(PtzRec(tkey) ofs, 1)
begin . ' i o © . end
- Bytes (:ec) [-] 1= $FF xoz Bytes (rec) [31 i G bl -else J.f (sxtkeyl\rz:[srtxd] key[j] data'rype =
o : L . GenSrtDType B) :
'then beg:.n
. ' : . L S : tkey”? chars(rec) {s:tKeyAr:[s:tId]
: rocedu:e GenSx‘tBegLn (var key,,, data.Len H wox:d, e i i g key[j] offsec],
o var sx:tId woxd, var: srtstatus v word), : Inc(PtrRec(tkey; ofs,l) i
e sy end :
GenSx‘tBng.nF(key, data.l.en, srtID) : else if (srtKeyArr[srtId] key[j] dataType =
. - o © GenSrtDType W) .
then begin .
el : [ tkey" H Cha:s(rec) [srr.KeyArr[srtId]
~key; datalen: word; . - s : key[j] offset+1],
var sreId: word) word; i iy Inc (PczRec(t :ey) Lofs, )i .
: ‘ 5y : t.key" _-= Cha 's(rec) {sx:tKeyArr [sx.‘tId] L
o " key[j] .offset],‘
Inc (PtrRec(tkey) ofs 1) o
end - i
else if (srtKeyArr[s:tId] key [3]' dataType
GenSrtDType C) -
’then begirx .
e Chars(rec) IsrtKeyArrlartId]
‘ £

rtStatArr([srtid
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4 'sr'tId*:‘.’vo’rd; -
rtstatus: word):

rec, srtI

sre':d ord) )

Id] nerec >0

rt au\rr[s::trd] nb:Rec :

end;

‘i.'.‘bega.n o
."end’
. pr.ocedu:e GensrtMsg (s:tstatus‘ -

| ‘ﬂ”begin

dy. srtstate ==:Gen'SrtSt_F.ET then . | ;

m'rjme_:a

‘alse Gens:tzndr

srtSt&tus 3

: var srtzstri

if srt:Status <- MAX MSG then
o sr:tstr:.ng o Srtusg[sztstatu

vfo:j =1tomxsa'r3do

k_,_; klen,

srtstathrr[:]l sr:tst:ate = Gensrts

638000

SK*DOS - A 68000/68020 DOS containing everything
you expect in a DOS - on-line help, multiple directories,
floppy and hard disk support, RAM disk and/or disk
cache, /O redirection, and more. Supplied with editor, as-
sembler, Basic, powerful utilities. Supported by Users’
Group and BBS. Software available from other vendors
includes C compiler, Basic, editors, disassemblers, cross-
assemblers, text formatter, communications programs, etc.

Priced at $165 with configuration kit, less if already

configured for your system.
HARDWARE - 68xxx systems start at $200. Call or

write/\

Star-K software Systems Corp.

P, O. Box 209 Mt. Kisco NY 10549

(914) 2410287 / Fax (914) 241-8607

Reader Service Number 40
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Long Horn SOG

Stuart Yarus called fo say the Texas SOG has been
reduced to a regular meeting of the Computer
Council of Ddlias. However, we're dll Invited and It's
free.

Leave a message on Stuart’s machine if you want
travel and lodging information (or leave a message
to let him know you're coming). Otherwise just show
up. It'll be Saturday, July 14th 9 a.m. to 4 p.m, at the
Infomart. If you'd like to speak. definitely call him. If
you'd like to see 90 SIGs meet at once. then plan to

go.

1950 Stemmons FWY.
214-867-8012

Dallas 75207
(Welrd hours)

Infomart
Stuart Yarus




.Date: J\ma 1, 1989

.treePtr = rtreeNode; '
,t:eeﬁoda = record: . (e
. '1link; rlink : tree?tr, e
»dat:a, key i ,dataPtr;v g

: ‘datalen; keylLen : word

: end (* t:eeNode *).

. procedure GeanInse:t. (var node tree?tr. key: dataPtr,
‘keyLen:. word; data dataPtr. dataLen : word);
procedure GenanRetDelSmRec (var node.: treePtr;

var key: ::dataPtr: var keyLen s woxrd;

’ mxplementatmn e

. p:ocedura GenBinInsert (vax: node H t:ee?tf;-’ : :
v . key @ dataPtr; keylen : word;

if noda = NIL than
begin S
'new(node) i
_node®, data i

- ‘vnode“.:link
end .
alse if Xey~ < node”, key“ then |

GenBinInsert (node”.1link, key, keyl‘.en, data, dat:al.en)
else if key“ >= node”.key” then

(> GenBinInsert *)

GanBinRet;DelSmRec (,mr\' node treePtr;
| var key v da.ta PEr; var keylen : word;

k-arce code released int;o t:ha public domain. *) :

vax data : dataPtr; var ‘datalen : wox:d),

‘data : dataPtr; daténgn: wq';d);_

_ .GenBinInsert (node”®. rlink, key, keynen data; dataLen) e

am:r::i var datalen i:‘word):

You've Seen Your Computer Run,
Now Watch it Fly!

IBM-PC, XT, AT,’386 Blue Flame II
SemiDisk Solid State Disk Emulator

Featuring:
m PC-DOS, MSDOS, and Concurrent DOS Compatible
m Very Fast Access: 6.4 Mbits/sec

8 High Capacity: Up to 8 MB Per Board

8 Expandable to 32 MB

| Battery Backup Option

® Hardware Parity Checking
® No Mechanical Wear

m No Special Interfacing

m Prices Start Under $600.

SemiDisk Systems, Inc.
11080 SW. Alien #400
Beaverton, OR 97005

(503) 626-3104 FAX 503-643-0625

Reader Service Number 162

Are You Moving?
Take Micro Cornucopia With You.

Please send us your new address at:
Micro Cornucopia
PO Box 223
Bend, OR 97709

Old Address
Name:
Street:
City:
State:
Zip Code:

New Address
Street:
City:
State:
Zip Code:
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Interfacing

By William K. Rohwedder and Wayne L. Everhart

Sixteen-Bit Devices

To The IBM AT Bus

Okay, so you got a real 286 machine.
Now what're you going to do with it, huh?
Hobble it with 8-bit 1/O? Come on now, you
can do better than that. A lot better.

ith its fast processor and 16-bit
Wdata bus, the inexpensive AT-

clone provides an excellent in-
dustrial and scientific tool for data
measurement and control. The 16-bit in-
terface is ideal for driving 16-bit digital-
to-analog converters, reading 12-bit
analog-to-digital converters, and com-
municating with other word-oriented
devices.

Almost all personal computer interfac-
ing is done in 8-bit bytes from the com-
puter to printers, terminals, and modems.
Publications like Micro C  have
thoroughly described these interfaces.
But, little has been written about 16-bit
interfaces.

Computer I/O

The machine language instructions IN
AX,DX and OUT DX,AX control input
and output of 16-bit data in AT comput-
ers. A MOV DX, (port address) instruc-
tion loads the port address into the com-
puter’s DX register.

During an OUT instruction, the com-
puter loads the contents of AX (16 bits)
onto the data bus, and the port address
onto the address bus. The computer indi-
cates to the interface that the data and
port address are available by bringing the
IOW bus line low.

Execution of an IN instruction is iden-
tical except that the data moves in the op-
posite direction, and the IOR line goes
low. The interface must decode the port
address, and the IOR or IOW: lines; it
must accept data from the data bus, or
present data to the data bus during the
active IOW or IOR.
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Designing 16-bit interfaces is straight-
forward if you follow two rules: connect
the I/O CS16 feedback (shown in Figure
1), and use only even-numbered ports.

Circuit Description

We used the inverters in the 741504 to
generate logic one inputs to the 741530
NAND gate for the chosen port address.
The correct I/O port address produces all
ones at the 8 inputs to the NAND gate
which in turn produces a logic zero at its
output, pin 8. The decoding includes the
AEN bus line to prevent DMA transfers
from activating the interface.

The IBM Technical Reference for the
AT (a lot of money for very little informa-
tion) assigns port addresses hex 300
through hex 31F to their prototype card.
This would appear to be a good place to
put experimental interfaces. Hex 0 to hex
1F is 16 even-numbered input ports and
16 even-numbered output ports. The in-
terface circuit in Figure 1 decodes only 4
input and 4 output ports.

Enabling the 7415139 2-to-4 decoder
chip requires a logic 0 at the 1G or 2G
input. The 74L532 OR gates supply this
logic 0 only when the output of the 8-
input NAND gate is low and either IOW
or IOR is low, thus enabling the decoder.

We decode address lines Al and A2
(along with IOR/IOW) to choose one of
the eight devices. The eight outputs of
the 741.5139 chip are normally high. Only
the one that fits the address decoder goes
low for the length of time the IOW or
IOR goes low. The eight outputs connect
to an 8-input NAND gate which enables
the tri-state 74L.S126 gate to pull the I/O
CS16 line low, indicating to the computer
that a 16-bit transfer is occurring.

This circuit uses only two of these out-
puts. The others are available for extra
ports or as control pulses.

We use a pair of 74LS574 chips to
latch the output from the computer, and

Northern Regional Research Laboratory
USDA-Agricultural Research Service
1815 University St.

Peoria, Illinois 61604

a pair of 7415244 tri-state bus drivers to
control the input to the computer. In
many designs, transceivers would be
used here and the data lines would be
multiplexed to handle both input and
output on the same lines. (Of course, the
data on these lines would probably have
to be demultiplexed with a set of latches
farther down the line.)

The 74LS574s latch data from the AT
bus when they are clocked by the in-
verted IOW300 line, formed by decoding
the IOW and the address lines. The OUT-
PUT CONTROL of these chips ties to
ground so that the latched data is always
available. The 74LS244 chips make the
data on their input lines available to the
computer bus when the IOR300 line
pulls enable low.

Other octal tri-state bus drivers (74LS-
240, 241, 373, 374, and 573) also could be
used to latch the data.

You can use the circuit in Figure 1 for
16-bit data transfers. Another set of input
and output chips could be wired to
IOW302 and IOR302 for control, to pro-
vide data ready, end of conversion,
strobes, or handshaking capability. The
IBM AT manual recommends “a maxi-
mum of two low-power Shotty (LS)
loads per line.” The outputs of tri-state
chips in the high impedance state do not
draw enough current to consider them as
loads on the bus lines.

Construction

We wirewrapped the interface on a
Vector Electronic Co. Model 4617-1 plug-
board. The board comes with a paper
layout of each side, a universal bracket,
and an instruction sheet containing the
AT bus pin names and locations.

We soldered the power and ground
wires (not shown in Figure 1) to the
wirewrap pins using 22-gage wire. At
each chip we also soldered in a 0.033 puF
bypass. Then we wirewrapped the signal



Figure 1—Circuit Diagram Of Sixteen-bit AT Interface.
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lines point to point to reduce crosstalk.

I/0 CS16

The IBM AT manual defines the I/O
CS16 line as an input to the AT bus
which “indicates to the system that the
data transfer is a 16-bit, 1 wait-state, I/O
cycle.” The manual does not say why it's
important, nor does it say what will hap-
pen if it isn’t used.

Figure 2 contains oscilloscope pat-
terns. The “A” group is the desired con-
dition with I/O CS16 pulled low when
selecting the address port. The IOW300,
consisting of the decoded address lines
and the IOW pulse, exactly follows the
shape of the IOW pulse. Since the 1/O
CS16 line connects to the IOW300 line, it
also follows the IOW pulse.

If I/O CS16 isn’t connected, Figure 2B
shows the strange things that happen. A
single OUT DX,AX instruction produces
two IOW pulses! IOW300 has a single
pulse aligned with the first IOW pulse.
IOW301 (we wired it up specially) has a
single pulse aligned with the second
IOW pulse.

Address line A0 contains logic zero
during the first IOW pulse and changes
to logic one during the second. The com-
puter is changing the address lines
during the IOW cycle! The IOW301 pulse
occurred with the second IOW pulse be-
cause the address lines had changed to
address 301 and the IOW pulse was pre-
sent. If one used these signals to control
equipment, strange things would hap-
pen.

We connected fifteen of the data lines
(OUTO through OUT14), at the output of
the 7415574 latch, to a logic analyzer in
order to follow the movement of data
through the interface. We connected the
IOW line to the 16™ logic analyzer line
and the logic analyzer clock to the 10
MHz AT clock CLK, bus pin B20.

The 10 MHz clock effectively makes
the logic analyzer into a 16-channel
storage oscilloscope with 2048 measured
points, each 100 nanoseconds long. We
set the output data word at hex CC55 so
that the high-order byte could be recog-
nized from the low-order byte. With the
feedback connected to I/O CS16 and an
instruction of OUT DX,AX, the hex CC55
transferred to the output of the chips
with a single IOW pulse as expected.

With the I/0O CS16 disconnected, Fig-
ure 2B shows the IOW line had two
pulses. At the first IOW pulse, the 16-bit
data transferred to the 16-bit output in
proper order, both high and low bytes.
At the second pulse, the high-order data
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 Figure 2—

AT Bus Activity With and Without 1O CS16.
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transferred to the low-order byte of the
output. The word went to the 8 low-
order output lines in a byte serial proce-
dure—?55 followed by CC.

If the interface was wired to handle it,
the byte serial transfer could be used to
transfer a 16-bit word in two 8-bit bytes
to the low-order output lines. The
address line changes, as described earlier,
could be used to clock two 8-bit latches.
The logic analyzer showed CC in the
high-order byte, during part of the sec-
ond IOW pulse, but the data changed to
FF part way through. Apparently some
display terminal controllers used this 2-
byte serial transfer to load 16-bit words
into their 8-bit memories.

Port Addresses

Output to odd port addresses pro-
duces double-pulsed IOW lines, with or
without feedback to the I/O CS16 line.
These double pulses and the computer

driven address changes complicate the
operation of the decoder. It is simply best
not to use odd port addresses.

Summary

At first glance, the double pulse and
address line changes which occur on the
AT bus during execution of the IN
AXDX or OUT DX,AX instructions ap-
pear strange. But these pulses could be
used for data transfers of 16-bit words to
8-bit memories or data ports. You can
easily achieve direct transfer of 16-bit
words to 16-bit ports by pulling the I/0O
CS16 line low with a pulse generated by
the port address decoder.

We have made five interface boards
using circuits with both 74LS and 74ALS
chips. We set up two of these boards
with test programs. They ran through
more than 5 billion transfers without an
error.
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CP/M, NorthStar, Macintosh, Apple Il, MS-DOS, and PS/2

Don'’t let incompatible diskette formats get you down — read them all with your PC!

Teach your PC
to speak CP/M

UniDOS Z80 Coprocessor Board
by MicroSolutions

Run your Z80 and 8080 code programs at LIGHT-
NING speed on your PC or AT with the UniDOS
8MHz. Z80 coprocessor board. UniDOS auto-
matically switches from MS-DOS to CP/M mode
when your CP/M program is executed. UniDOS
emulates most common computers and terminals
such as Kaypro, Xerox 820, Morrow, Osborne,
and VT100. All standard CP/M system calls are
supported. Includes UniDOS and UniForm-PC.
UniDOS Z80 Coprocessor Card... $ 169.95

UniDOS by Micro Solutions

Equip your PC/XT with an NEC V20 chip and
run your favorite CP/M programs without taking
up another card slot. Runs 8080 code directly
on the V20, and uses emulation mode for Z80
code or systems without a V20.

UniDOS by MicroSolutions . . . .. .. $ 64.95
UniDOS w/UniForm &
V20-8Chip ..ot $ 135.00

UniForm-PC by MicroSolutions
How have you ever wished you could use your
CP/M diskettes on your PC? Now you can access
your CP/M files and programs on your MS-DOS
computer just as you would a standard MS-DOS
diskette. Install UniForm and use standard DOS
commands and programs right on your original
diskette without modifying or copying your files.
UniForm-PC allows you to read, write, format,
and copy diskettes from over 275 CP/M and
MS-DOS computers on your PC, XT, or AT, With
UniForm-PC and the Compaticard, you can use
5%4" high density, 96TPI, 312" (720k/1.44M), and
even 8" drives.

UniForm-PC by MicroSolutions ..
Also available for Kaypro, & other
CP/M computers

. $ 6495

CompatiCard by MicroSolutions

THE universal four drive floppy controller board
for the PC or AT. Run up to 16 disk drives (4 per
CompatiCard), including standard 360K, 96 TP!I,
high density 1.2M, 8” (SSSD or DSDD), and
720k/1.44M 32" drives. Comes with its own
MS-DOS driver and format program. Use it with
UniForm-PC for maximum versitility.

CompatiCardBoard ............... $ 119.95
CompatiCard with UniForm-PC..... $ 179.95
8” Driveadaptor..........cccvvvn.. $ 15.00
External 5%" drive cable ........... $ 15.00

Compaticard Il by MicroSolutions

Two drive version of the CompatiCard, sorry no
8" or single density.

CompatiCard Il ................... $ 8995
CompatiCard Il with 1.2M or
3%" internaldrive.................. $ 199.95

Megamate by MicroSolutions
This is the 312" drive package that you've been
waiting for. Run 720k or 1.44M diskettes in this
attractive external drive. Comes complete with
its own controller card. Easy to install, just plug
it into your PC or AT and go.

Megamate .................... $ 329.95

MatchPoint-PC by MicroSolutions

The MatchPoint-PC board for the PC/XT/AT
works with your standard controller card to let
you read and write to NorthStar hard sector and
Apple |l diskettes on your PC. INCLUDES a copy
of the UniForm-PC program, as well as utilities to
format disks, copy, delete, and view files on Apple
DOS, PRODOS, and Apple CP/M diskettes.

MatchPoint-PC Board . ........... $179.95

MatchMaker by MicroSolutions
Now you can copy your Macintosh diskettes right
on your PC/XT/AT with the MatchMaker. Just
plug your external 3'2"” Macintosh drive into the
MatchMaker board and experience EASY access
to your Mac diskettes. Includes programs to
read, write, initialize, and delete files on your
single or double sided Mac diskettes.

MatchMaker Board . ............ $ 139.95
MatchMaker w/External
Mac Drive .................... $ 325.00

Hard Disks for CP/M systems

Pep up your CP/M computer with hard disk per-
formance. Our simple to install kits allow you to
connect up to two 5%" hard drives to your Z80
system. The Winchester Connection software
customizes your system from an easy to use
menu, with flexible drive parameters, partition
and block size, and includes complete instal-
lation and diagnostic utilities. A complete system
requires a HDS daughter board, WD1002-05
hard drive controller board, hard drive, software
package and cables.

HDS Host Board with Software ... $§ 79.95
HDS Board, WD1002-05,

and software .................. $ 245.00
WD1002-05 Controller Board only . $ 185.00
External drive cabinet

with power supply .. ............ $ 139.95

Parts and accessories for the
Kaypro and Xerox 820-1

Plus2 ROM Set for Xerox 820-1... $ 39.95
Plus2 ROM with X120 bare board . $ 49.95
KayPLUS ROM for Kaypro 2, 4, 10 -

specify ... ... i $ 69.95
Kaypro 2X Real-time Clock

parts kit ...................... $ 29.00
Kaypro 2X Hard disk interface

parts kit .. ...... ... ... ... .. $ 16.00
Kaypro 10 Hard Disk controller

board .............. ... . ..... $ 185.00
Kaypro four drive floppy
decoderboard................. $ 35.00
QP/M Operating System -

bootable - specify system........ $ 6495
QP/M without CBIOS

(installs on any Z80 system) ..... $ 49.95

Complete parts and repair services available

P.O. Box 1726 * Beaverton, OR 97075

Special Purg:hases!!

PC-Mastercard
by Magnum Computer

This is probably the BEST multi-function card
on the market. Use mixed banks of 64k and 256k
chips to install up to 1.5 Megabytes of RAMDISK,
and PRINT SPOOLER (or fill your system up to
640k). Serial, parallel, game ports, and real time
clock installed! Comes with complete software.
PC-MASTERCARD

(Ok installed) ................... $ 69.95

Turbo Editor Toolbox

by Borland International ... $ 29.95
Ever wanted to add text editing to your Turbo
Pascal application, or write a word processor that
does things the way that YOU want? Comes with
source for two sample editors, modules for win-
dowing, multi-tasking, and many other options.
Requires PC or compatible and Turbo Pascal 3.0.

COPY Il PC by

Central Point Software ... .. $ 24.95
Stop worrying about your copy protected disks.
COPY |l PC lets you back them up, so you can
keep going when your master disk can't.

Printer/Data Switches

Quality with economy. These boxes switch all
25 lines so they can be used with either RS232,
or IBM parallel (DB25) printer cables.

Four port data switch ............ $ 39.95
Two port data switch ...... e $ 34.95
IBM style Parallel Printer Cable.... $ 12.00
Three cable set x% Special xx ... $ 30.00

MicroPro Manuals
WordStar V3.3 Manual ........... $ 12.00
InfoStar Set

(DataStar & ReportStar) ..........

Call or write for our complete catalog of software,
parts, accessories and complete repair services
for the Kaypro, Xerox 820, and |BM PC/AT.

Prices subject to change without notice. VISA and
Mastercard accepted. Include $6.00 shipping
and handling, $8.50 for COD, UPS-Blue or RED
Label additional. Please include your phone
number with all correspondence.

EMERALD

(503) 641-8088
)

Maste:Card

\ __J

Reader Service Number 10
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By Gary Entsminger
P.O. Box 2091
Davis, CA 95617

Pascal + Objects—
A Good Lookin’ Turbo Pascal 5.5
& An IO Error Handlin” Object

First it was structures, now it's objects. What
are objects? The latest buzz word? The ultimate
way to write Pascal? The best and worst of self-
modifying code? The reason you have to buy a
whole new set of libraries?

Yep. That about covers it.

object-oriented muck, and know how to

If you’ve been trying to wade through the
program in Turbo Pascal, you can now take

a leisurely step (up, I believe) into the power-’

ful world of object-oriented programming.

OOP,  object-oriented  programming’s
acronym, has suddenly become a buzz term,
engulfed in hype. But try not to let that bother
you. Objects are a very powerful way of con-
ceptualizing programs. Turbo Pascal 5.5 is a
great way for Pascal programmers to bypass
the buzz and get down to thinkin’ out objects.

In short (Pascal terms)—objects are records
that hold not only data fields, but the proce-
dures and functions to manipulate the data
fields as well. In OOP terms, we call these pro-
cedures and functions “methods.”

In addition, objects can inherit data fields
and methods from each other. So you can
build complex objects (easily and quickly)
from simpler ones.

Third, objects can be polymorphic—just like
their ancestors in some ways and different in
others. A new object created from an existing
object can use some of the methods it inherits
while reimplementing others.

In this installment of Tidbits, I'll describe
the key features of object-oriented program-
ming (from a Turbo Pascal perspective). Then,
I'll build a simple object, an I/O error-handler,
to illustrate these features.

If youre already familiar with object-
oriented programming languages like C++ and
Smalltalk, it might help to know that Turbo
Pascal objects are very much like those of C++.
A little less macho, perhaps, but powerfully
featured.
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Turbo Pascal 5.5

TP 5.5 is TP 5.0 plus objects. (Actually, 5.5
has several other important improvements, but
I'll leave their details to the Borland advertise-
ments and my favorite Dr. Dobbs columnist.)
The big reason for getting your hands on 5.5 is
the new type—object.

Objects have lives and a language of their
own, and it's worth spending a few para-
graphs getting to know the language.

Three main properties characterize an ob-
ject-oriented programming language—

* encapsulation

* inheritance

» polymorphism

Encapsulation

I repeat (‘tho slightly differently)—From a
Turbo Pascal perspective, encapsulation means
you can combine a record with the procedures
and functions which will manipulate the re-
cord. The new data type formed by combining
data (a record) with code (procedures and
functions) is an object.

Declare a record like this—

type
recordl = aRecord;

aRecord = record
Name : string;
X,Y : integer;
end;

where X, Y, and Name are data fields.
Declare an object like this—

type

objectl = anObject;

anObject = object
X,Y : integer;

procedure doSomethingWithXs&Y;
end;



X and Y are still data fields and the
procedure doSomethingWithX&Y is a
method for manipulating anObject.

An object consists of everything we
know about it. Data (which define the
variables of the object) and code (which
manipulates the object) are together in
one box: a box that can be both black
and white at once (i.e., polymorphic,
but more on that later.)

To use a record, we access its data
via “dotting” or via a With statement—

recordl.X := 2;
recordl.Y := 3;

or—

With recordl do

begin
X:i= 2;
Y:= 4;
end;
We use the same methods to

manipulate objects (dotting or a With
statement)—

objectl.X := 2;

With objectl do
begin
X:= 2;
Y:= 3;
doSomethingWithXs&Y;
end;

Think of an object as a descendent
type (object) that first inherits all the
power of an ancestor type (record) and
then extends itself with methods—

anyObject = object (record)

methods;

end;

If a record is a container for data

fields, then an object is a container for
data fields and methods.

Notice that we don’t have to pass X
and Y to doSomethingWithX&Y. do-
SomethingWithX&Y already knows
about X and Y because they’re both con-
tained within the same object (i.e., they
share a scope). Everything in an object
(methods and data) is shared. It's a
small town with a gossip—everything
knows about everything else in the ob-
ject.

This combining of data and code in
one container is a neat extension of
units. Programs consist of units. Units
consist of objects. So at one level, an ob-
ject is a new way to organize tools. But
that’s just the beginning. More impor-
tant, it's a new way of thinking about
tools. Let’s take another step.

Inheritance

Once you’'ve defined an object, you
can use it to build a hierarchy of objects.
Each time you build a new object
(called a descendent) from an existing
object (called an ancestor), the new ob-
ject inherits all its ancestor’s code and
data.

An object can have more than one
ancestor, but only one immediate ances-
tor. So an object hierarchy might look
like this—

objectl — object2
|
— object3 — objectd
|

— objectd

In this little sketch, objectl has two
descendents, object2 and object3. object3
has two descendents, object4 and ob-
ject5. objectd, for example, inherits
everything from object3 (its immediate
ancestor) and everything from objectl
(an earlier ancestor). This can go on ad

infinitum (or until you run out of
memory, disk space, or ideas).

In an important sense, object-
oriented programming is a method for
building family trees for data structures.

Let’s say we’ve built an object—

type

anObjectl = object

X,Y: integer;

procedure doSomethingWithX&Y;
end;

and now we want to build anObject2
out of anObjectl.

We want anObject2 to be identical to
anObjectl, except we want to extend it
by adding a procedure called do-
SomethingElse.

We build anObject2 simply and
quickly by inheriting (from anOb-
jectl)—

anObject2 = object (anObjectl)
procedure doSomethingElse;
end;

Since anObject2 inherits access to all
the data and methods of anObjectl, we
don’t need to redeclare anObjectl’s data
fields and methods. We simply add the
new method. :

Now we can doSomethingWithX&Y
and doSomethingElse to anObject2—

type
object2 = anObject2;

With object2 do

begin
X:= 5;
Y:= 8;

doS: methingWithXsY;
doS: methingElse;
end;
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Notice (again) that we don’t have to
pass the variables X and Y to do-
SomethingElse; it inherited knowledge
of X and Y along with everything else
(from object1).

Inheritance lets us build very com-
plex objects without repeating any code.
The new object simply inherits
whatever it needs from an ancestor. But
that’s only the beginning (haven't we
heard that before?)!

More important, the new object can
use as much or as little of its ancestors’
code as it needs. In fact, it can reimple-
ment any method it chooses. We call
this reimplementation of code polymor-
phism, and in it lies incredibly beautiful
(and subtle) power.

Polymorphism

Polymorphism means that a method
can have one name that’s shared up and
down an object hierarchy. Each object
can (if it chooses) reimplement the
method.

For example, suppose we want to
define anObject3 which inherits the data
and methods from anObject2 and in ad-
dition reimplements the procedure do-
SomethingElse. We define it like so—

anObject3 = object (anObject2)
procedure doSomethingElse;

end;

Now when we use a variable of type
anObject3, it will inherit the data fields
from anObject2 (which anObiject2 in-
herited from anObject1), but will use its
own doSomethingElse procedure.

In one sense, a descendent (object) is
both itself and all its ancestors simul-
taneously. And simultaneously, it's differ-
ent from all of them by 0,1, or more
methods.

The trick for the compiler is to deter-
mine when to call one descendent’s
method and not another’s.

When we call (or use) a method from
a descendent object, the compiler looks
first to see if the current object has the
method we're calling. If it finds the
method in the current object, it uses it
and then moves on to the next instruc-
tion.

If the current object doesn’t contain
the method, the compiler backtracks up
the hierarchy through ancestor objects
until it finds a method with the correct
name. When it finds it, it executes it,
stops looking, and moves on to the next
instruction. If it doesn’t find the method
in any ancestor, it reports an error.

If you're a Prolog programmer, this
backtracking scenario should sound fa-
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miliar, and at this juncture (polymor-
phism) object-oriented programming re-
ally (I mean it) gets interesting.

Static & Virtual

Each object I've created so far uses
“static” methods. When we call a static
method, the compiler searches for
methods one way—by backtracking up
the hierarchy. A fine and dandy way to
search for methods unless we create
methods that call other methods, and
we decide to reimplement some of these
other methods.

Once the compiler has backtracked
to an ancestor object to find a method, it
only uses methods from that ancestor
(or its ancestors), if the method is static.

We need a way to tell the compiler to
remember which object was current,
before it started backtracking. Then,
finding one method in an ancestor, the
compiler could look for the next method
beginning with the calling object or de-
scendent instead of its ancestor.

Static methods (like static variables)
are static because the compiler allocates
and resolves all references to them at
compile time. What we're asking the
compiler to do is to resolve some refer-
ences at runtime.

To resolve references to methods at
runtime, we create “virtual” methods by
adding the key word virtual to the
method and by including a special pro-
cedure called a constructor within the
object. But there’s a catch. A method
can’'t be both static (in one object) and
virtual in another. You must anticipate,
by declaring these methods virtual from
the beginning.

For example, doSomethingElse must
be declared virtual at its earliest and all
subsequent declarations—

anObject2 = ocbject (anObjectl)
constructor init;
procedure doSomethingElse;virtual;
end;

anObject4 = object (anObject3)
constructor init;
procedure doSomethingElse;virtual;
end;

The virtual method effectively
changes the order in which the compiler
determines which method to use when
methods share names. This is a thorny
(but quite powerful) aspect of object-
oriented programming. I'll spend the
rest of Tidbits implementing a simple
but useful object—an I/O error handler,
which combines all three principal
properties of objects.

Object: myIOhandler
Let’s define an object—

myIOhandler = object
IOErr : boolean;

IOCode: integer;

Message: string:;

constructor init;

procedure report; virtual;

procedure IOCheck; virtual;

end;

This object will check for I/O errors
and report the type of errors (if any) it
discovers. It consists of three methods
(init, report, and IOCheck) and three
data fields. Notice that report and IO-
Check are virtual methods. This means
I'm implementing them my way now
(so you can use them as a black box);
and simultaneously, I'm giving you the
chance to change them later (if you
want or need to).

IOCheck calls IOResult (a standard
Turbo Pascal function) to determine if
there’s been an error. If so (if IOResult
<> 0), IOCheck calls report to report the
specific error.

myIOhandler’s method, report, (see
Figure 1) uses a Blaise Toolbox proce-
dure to write a message in a window.
IOCheck calls report if it finds an error.

Now, suppose you're satisfied with
IOCheck, but don’t want to incur the
overhead of creating and destroying a
window. You can create your own ob-
ject (yourIOhandler) which inherits IO-
Check but not report. Because report is
virtual, the compiler knows to keep
track of the current object (the one cal-
ling IOCheck).

Then when IOCheck calls report, the
compiler will begin searching for report
by backtracking from yourIOhandler
(the descendent), not from the ancestor
(myIOhandler) where it found IOCheck.

First, let’s look at your object
(yourlOhandler) which consists of
everything from mylOhandler except
your new report—

yourIOhandler = object (myIOhandler)
constructor init;
procedure report; virtual;

end;

Now recall the order in which the
compiler looks for methods when
methods are static. Let’s say you call I0-
Check from yourlOhandler. Since IO-
Check is an inherited method, the com-
piler finds it in an ancestor, mylO-
handler, and (effectively) executes IO-
Check there.

Now IOCheck (see Figure 1) calls re-

port. If report is static, the compiler uses
the report in mylOhandler.

If report is virtual, the compiler re-
members that yourlOhandler called 10-
Check and begins backtracking from
yourIOhandler. So it will execute report
in yourIOhandler, not myIOhandler.

Methods by default are static, so we
effectively override this default by using
the keyword, virtual.

Whew!

Virtual methods, as you should
begin to expect, positively get interesting
about here. That's where I'll bail out for
this issue.

Thanks to Borland International for
letting me have an early look at Turbo
Pascal 5.5 and Turbo Debugger 1.5,
which includes debugger support for
objects.

Thanks to Blaise Computing for let-
ting me use their terrific Turbo Pascal
Toolbox, now recompiled for version
5.5. Power Tools Plus includes several
tools for generating windows, menus,
and TSRs. It's a timesaver deluxe for
only $99.

Blaise Computing Inc.
2560 Ninth 5t., Ste. 316
Berkeley, CA 94710
(415) 540-5441

Also, thanks to Osborne/McGraw-
Hill who furnished me a galley of the
object-oriented chapter from Stephen
O’Brien’s new version of the Complete
Turbo Pascal Reference. O'Brien develops
a neat little airplane object which il-
lustrates the basics of extending Turbo
Pascal with objects. Recommended for
getting your feet wet.

Finally, thanks to Bruce Eckel for
stimulating conversations in the Elk
mountains. If you want to leap into the
depths of object-oriented programming
C-style, check out his book, Using C++
(also  from  Osborne/McGraw-Hill).
Bruce really knows objects.

And that, friends, is Tidbits.

L 2R 2R /
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T1000 Battery Upgrade

The Toshiba T1000 contains 4 “sub-
C” batteries. On a good day they yield 5
hours running time (assuming no disk
accesses). Periphex sells a set of 4 high
capacity C cells that will power the
T1000 for up to 10 hours, after a 16-18
hour recharge. You don’t need to be a
brain surgeon to mount these batteries,
but you should be careful. You'll need:

1. The four Periphex C cells. The C
cells, shrink-wrapped into a block with
two leads welded in place, cost about
$35. If you ask Periphex, they’ll ship the
battery pack with wires already on the
tabs. If you call and ask for the battery
pack for the T1000 modification, they’ll
know just what you want. They even
send instructions and a proper piece of
cushioning foam right along with the
nicad pack!

2. A soldering iron or gun (about 45
watts).

3. Two female crimp-on connectors,
commonly used to connect to blade-
type auto electrical systems. When you
look at the end of these connectors, you
see a shape like this:

)

Radio Shack sells a package of eight
female quick-disconnects (64-3039) for
just 99¢.

The Toshiba batteries mount in a
plastic tray that takes up a lot of room
in the battery compartment of the ma-
chine. C cells are slightly bigger than
sub-Cs, so you can’t use the plastic tray.
Keep the old batteries and tray in case
of emergencies—for example, if you
must return your T1000 to Toshiba for
service.

Toshiba batteries come with two red
wires on one corner and two black
wires on the other end. Match this ar-
rangement if you're soldering the wires

‘to the battery pack vyourself. Use

90 MICRO CORNUCOPIA, #49, Sept-Oct 1989

stranded wire, about eight inches long.

Why two leads from each pole? Be-
cause the design allows for separate cir-
cuits between the battery and the com-
puter, and the battery and the charger.
However, as currently configured, the
computer doesn’t take advantage of that
separation. The connector that attaches
the batteries to the motherboard is hard
to come by, so you’ll have to improvise.
Fortunately, the male side of the con-
nector is on the PC board.

Before you remove the female connec-
tor:

1. Back up your D: drive (if you have
a RAM drive card) to a floppy, because
as soon as you disconnect the battery,
you'll lose all files and D: will have to
be reformatted from the C: drive (the
ROM chip) before it can be used again.

2. Note carefully which two pins
have the red (positive) wires attached,
and which have the black (negative)
wires.

The configuration of the pins will
look like this:

[ * * * * ]
B B R R
(B=Black) (R=Red)

After you solder (or crimp) a quick-
disconnect to the black and red wires,
you'll slip each over the appropriate
pair of male pins. You should pick the
female disconnects that most closely
match the spacing of the pins, then ad-
just them with a small screwdriver
blade until they fit smoothly over a pair
of pins.

Solder (or crimp) those connectors on
the wires. Then, wrap each with electri-
cal tape to keep them from touching as
you push them onto the pins.

The physical mounting of the pack is
up to you. Some people have used peel-
and-stick velcro (also available at Radio

Batteries, Disks, And Drives

Shack) to stick the battery pack to the
“ceiling” of the case, and a thin (¥4”)
piece of plastic-tape-covered rubber
foam under the pack to protect the
motherboard. I used a thin 6" alum-
inum strip about 1” wide and 5” long
and placed one end under the modem
support and the other under the old
battery pack holder. Thin foam under
the nicad pack protects the mother-
board.

That’s it. Carefully reassemble the
two halves of the case (don’t pinch the
flat cable that connects the LCD screen
to the motherboard). Reformat the D
drive and run the batteries down to
shutdown, then charge them for at least
24 hours with the original charger. After
that, you should get 8-10 hours of total
life between charges. Ordinarily, you
should double the recharge time to
about 16 hours.

Periphex Inc.

149 Palmer Rd.
Southbury, CT 06488
(203) 264-3985

Guruka Singh Khalsa
Sierra On-Line

P.O. Box 485
Coarsegold, CA 93644
voice: (209) 683-4468
data: (209) 683-2084
CIS ID 71500,34

Traveling With Computers And Disks
What's the effect of airport security
on disks? Will the system erase or dam-
age data? I've heard people answer
both yes and no, but no one could say
why. So I decided to do a little research.
I started this quest by contacting the
FAA (Federal Aviation Administration).
There I spoke to Dr. Lyle Malotky, who
explained that airport metal detectors
use less than 1 gauss of electromagnetic
field strength. The earth has a natural



DUPLICATOR TOOLKIT PRO

THE DUPLICATOR TOOLKIT PROfesslonal is a superfast
|diskette duplication utility for your PC. It does what
diskcopy can’t do! Coples 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, 51/4 360K using a 12M high density drive, 3|
1/2720k, 31/21.44M 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 thﬁ
"floppy shuffle"!
$129.00 + 5.008/h Visa/MC/Cod
COPY TECHNOLOGIES
14252 Culver Dr. Ste. 323
Irvine, CA 92714
(714) 975-1477

Reader Service Number 163

STOCKS OPTIONS FUTURES

Tum Your PC Into A
MARKET QUOTATION MONITOR

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

* Data receivers and kits

* Quote processing and display software

* Dascrambling software utilities

303-223-2120 $5 Demo Diskette

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

Micro Ads

A Micro Ad is the inexpensive way to reach over 22,000 technical folks like yourself. To place a
Micro Ad, just print out your message (make it short and sweel) and mail it to Micro C. We'll typeset
your ad (no charge) and run it in the next available issue. You can also send camera ready copy.
Rates: $99 for 1 fime, $267 for three limes, $474 for 6 times (a best buy at only $79 per insertion). Full
payment must accompany ad. Each ad space is 2 V4 inches by 1 ¥4 inches.

THE DISK ACCELERATOR

Add ® EASY to Install

logo | *® Cacheup to32 MEGS of EXTENDED
£ and or EXPANDED

® Buffers up to 26 DEVICE driven drives

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

LATEST AWARD BIOS

PC/XT Yx 286 ¥r 386
Support for:

< Enhanced Keyboards
<4 EGA & VGA Graphics
< 3.5 inch Floppies
<4 More...
Authorized AWARD Distributor
(800) 423-3400
| E. KOMPUTERWERK, INC

851 Parkview Blvd
Reader Service Number 126

Mr. MOX™ °99°%

by Epoch Data n“
Modem operated e
power controller
for your PC. Mo

Makes any PC with {m]

external modem
remote-accessable!
Software included.
Order direct from:
Epoch Data
P.O. Box 1093

Cardiff, CA 92007
(619) 543-9423

Override

ez el

Pittsburgh, PA 15215
Why you want BATCOM!
BATCOM is a batch file compiler that
compiles your. “.bat” files to “.exe” files to
make them faster, more professional, and
more capable, BATCOM extends DOS with
new commands so you can read keyboard
input, perform arithmetic, use subroutines,
and much more. In addition, BATCOM
protects your source code, and you can dis-
tribute your compiled programs without roy-
alties. For IBM PC. $49.95.
/" ~"\\ Wenham Software Company
1 o | 5 Burley St.
N« Wenham, Ma. 01984

(508)-774-7036 FREE catalog.

Reader Service Number 133

Reader Service Number 135

ScreenLib™

Complete C Source Code—No Royalties!

Simple Screen Definition * Windows
Pop-up Menus x Context-Sensitive Help
Lots of low-level functions
Introductory Price: $69.95

Plus $5.00 shipping ($10.00 outside US)
CA residents please add sales tax

Business Computer Services
1800 S. Robertson Blvd., Suite 206
Los Angeles, CA 90035
VISA/MC orders: (213) 836-5026

D

emo disk available~-$10.00

Reader Service Number 155

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
Runs onIBM 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

Shipping: $3.00 US/$5.00 Canada

8031 puController Module $39.95|

Ideal for prototypes, one of a kind devices or short production
runa Perfect building block for PC ar Macintosh data aquisition
interface or stand alone control projects. Assembled and teated
board includes 8031 microprocessor, eryetal, 8K of EPROM, 128
bytea of RAM, 2 byte-wide /O ports and provisions for a MAX232
to provide industry compatible serial /O. All ICw are nocketed
and 1/O ie via a 2X17 header. Size: 2.75" by 4.0°. OEM discountse.

Cottage Resources

Suite 3-672C, 1405 Stevenson Drive
@ Springfield, Nlinois 62703 @

(217) 529-7679

Reader Service Number 124

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

Reader Service Number 158

MINI 386-20/25 MOTHERBOARD

® 20/25 MHz 80386 CPU ® On Board Memory Expandable
1MB/2MB/4MB/8MB @ Fully PC/AT Compatible
© Phoenix ROM BIOS PLUS with ROM-Based SET-UP
® RESET, TURBO LED Jumpers
® Battery Back-Up System Clock/Calendar and CMOSRam
® Supports 80387 Math-Coprocessor Asynchronously
* Interleaved Memory Access for Zero Wait-State On-Board
Operation ® Exact-XT Dimension and AT Mounting Holes
® 3 8-bit, 4 16-bit and 1-32-bit expansion slots
* Surface Mounting Technology Improves Reliability
® Support Diskless Network Application
® NOVELL, OS/2 Compatible
SPECIAL $649/$949

MCTEK SYSTEMS, INC.
1521 SAN PABLO AVENUE
BERKELEY, CALIFORNIA 94702
(415) 525-5129

e Connect 2 or 3 PCs, XTs, ATs
e Uses serial ports and 5 wire cable
* 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
m“ﬂeg 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.

30 Day satisfaction guaranteed
or purchase price refunded.

Reader Service Number 164

Reader Service Number 42

Reader Service Number 136
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field of 0.7 gauss and normal magnetic
media (mag strips, tapes, and disks) re-
quire 200 to 300 gauss to write data.

Airport X-ray units use less than 1
mr (millirad). If the X-ray unit was built
in the last five years, it-will use 0.3 mr
per scan. In every day living you're ex-
posed to 0.3 mr per day, and when fly-
ing at normal altitudes (about 35,000
feet for commercial airlines) you get 0.5
to 1.0 mr per hour.

The only X-ray unit that uses 1.0 mr
or more is the fluoroscope, which has to
have a stationary object to produce an
image on the screen. The longer it's
viewed, the more rads the object ab-
sorbs. However, at present fluoroscopes
are not in use at any major U.S. airport.

Now what does all this mean?

There’s no need to worry about the
~ security equipment at the airport eras-
ing your disks. Just to satisfy my own
curiosity, I carried some disks through
the metal detector and sent others
through the X-ray machine at Dulles
airport. 1 then tested the disks and
guess what: the data was fine.

Now for the bad news. If you travel
overseas, there’s a possibility that they’ll
use different equipment with higher
dosages. That means there’s a possi-
bility your disks could be erased. But
don’t worry. All airports will allow you
to have items inspected visually instead
of by X-ray. The only item that should
never be X-rayed is photo film with an
ASA of 1000 or higher.

Here comes the worst news of all.
The biggest potential for data loss
during air travel comes from vibrations
and static electricity. Under most cir-
cumstances your disks will not suffer
damage if they're packed tightly and
are well padded. But static electricity
can zap your disks in a heartbeat.

At 35,000 feet, air temperature is ap-
proximately -40°F with only 3% humid-
ity. That air is taken in, compressed,
and warmed up which brings the
humidity down to 1%. With the low
humidity, there’s a lot of static electric-
ity

Simply moving around the plane
will generate more. So, keep your hands
off your disks during flight. -

The bottom line is that U.S. airport
security systems will not damage your
disks. Using a laptop computer or
touching a disk while flying can be
dangerous. If you're traveling overseas
with disks or a laptop, have them visu-
ally inspected.
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(% SET DRIVE TYPE TO FLOPPY *)
{* LOGICAL: DRIVE NUMBER *)
(% INC TOTAL DRIVE COUNT *)

Sves. drn.ve type tloop] ==1,‘ :
Lves. drive numb[loop] -loop—l, B

(* NO. MORE Tazm 10 nams.f,_

dx::.ves no floppy<=1) tﬁan mc(start). ;
(dm,ves no: floppy=0) then inc (start), :

’ (* FUNCTION 108 y
(x SET DRIVE: NUMBER ‘TO. LOOP
- (*INT 21H
(* IF DRIVE IS VALID, SET APPR.
(* SET CORRECT DRIVE CHARACTER *) @ .
_ (* SET DRIVE TYPE TO H-DRIVE *)
o (* 'FIGURE ‘ACTUAL LOGICAL DRIVE )
- :cp-start+dx::wes no floppy+1] . S
! ch:(loop+64), :
: dx::.ves drive type[loop~start+dr1vas no. floppy-u] _
."drives drive numb{loop—start+d:ives no_ £loppy+1] '*loop—l,
inc(count); : {* INC TOTAL DRIVE COUNT
inc(h count); - i ' H-DI

regs. dlv'xloop,
iintx($21,regs);
.if {regs. al<>$E'E‘) then

'(* Looé FROM Fms:c o LAs'r;

_drive do

' '=[ioop.]". ’

):;(*:wnxfm DRIVE CHARACTER *)
- .. (* WRITE DRIVE TYPE *)

w[locp]zl) then wr:.te('{ ?lopp; v”’]?’); e
ive ] ).~

- e wa::m LOGICAL DRIVE mmam' )
,DOS Log;cal D:.sk ﬂ 1 'dra.ves dr.).ve nu:ub[loop} 2) P

" (* GET ALL THE DRIVE INFO

R. S. Cunningham III
512-D Georgetown Rd.
Charlottesville, VA 22901

Disk Drive Sensing

Recently I had to write an install pro-
gram for a new application. My first
problem was to find out how many
floppy drives, how many hard drives (if
any), and their letter designations. (I
was working in Turbo Pascal, but any
language that supports DOS interrupts
should do.)

~ The solution seemed simple at first:
find the number of logical drives in the
system, then find the number of floppy
drives. The difference will be the num-
ber of hard drives.

However, DOS 3.0 (and higher) does
not accurately report the number of
logical drives. It reports either the num-
ber of drives, or the number in con-
fig.sys’s LASTDRIVE= statement, or it
returns a 5 if there are no drives.

The routines listed in Figure 1 start
out by getting the number of floppy
drives. I use DOS interrupt 11H, check-
ing the value of bits 6-7.

Then I find the number of logical
drives. I do this by calling DOS inter-
rupt 21H, function 19H to get the cur-
rent drive number. Then I call DOS in-
terrupt 21H, function OEH which selects
a drive and returns the number of logi-
cal drives. Finally I figure out the num-
ber of the first hard drive.

Once I know the designation(s) of
the hard drive(s), I check its status. I do
this by calling DOS interrupt 21H, func-
tion 1CH—get drive data. If the func-
tion returns FFH, the drive is not valid.

If there’s no FFH, I add the number
to the valid drive list. Since I know the
drives I'm checking are hard drives, I
don’t have to bother about checking the
drive type.

The routines store all the 1nformat10n
in the global variable “drives.” I've in-
cluded lots of remarks so you shouldn’t
have much trouble reading the code.

The routines could be improved by
thoroughly examining each drive (e.g,,
for color, noise level...). I'll let you fig-
ure this out. As the code stands, only
RAM disks aren’t correctly identified.

Jeffrey Donovan
1515 Santa Barbara St. #A
Santa Barbara, CA 93101
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This introduction should not be words, it
should be a fractal something. I think.

heat; I'm sitting in the Elk mountains

of Colorado and the face of this
mountainside varies daily. (In fact, it
varies much more frequently, but my
perception of the variation is limited by
a matrix of factors.)

This morning, the ghostly purple
larkspur (Delphinium nelsonii, named
both for its dolphin-like shape and a
Wyoming botanist) has suddenly
bloomed. It's surrounded by sky blue
lupines and various green bushes yet to
bloom. And it seems they're taller by
several inches since yesterday.

As you read this, the mountainside
has varied many times, until the only
mountainside that exists is the one you
imagine. Perhaps now (in my future)
it's in late summer seed.

Discussions of time (like this one?)
are strange and always eventually in-
conclusive. Yet time continues to fasci-
nate poor and great imaginations alike.
Thinking about time is fun; and reading
someone’s well-constructed thoughts is
better yet.

I type this at a desk far from the Davis

Great Work Of Time

Recently, I read a skillfully-con-
structed story about time by John Crow-
ley, a World-fantasy Award-winning
author. The story, “Great Work Of
Time,” extends that well-worn subclass
of science fiction, “time travel,” by in-
corporating chaos theory into the argu-
ment.

In “"GWOT,” a strange genius, named
Caspar Last, discovers (or creates) a
process which can be used for time
travel. The key tool in leading him to
discover the process is a computer,

96 MICRO CORNUCOPIA, #49, Sept-Oct 1989

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

Stochastic Fiction—
Fiction From Fractals

which he uses to plot the shadows of
imaginary numbers.

Last showed me [the narrator of the
storyl after our bargain was struck and he
was turning over his data and plans to me.
I told him I would not probably grasp the
theoretical basis of the process, however well
I had or would come to manage the practical
processes of it, but he liked to show me.

He first summoned up x-y coordinates,
quite ordinary, and began by showing me
how some surprising results were obtained
by plotting on such coordinates an imagi-
nary number, specifically the square root of
minus one. The only way to describe what
happens, he said, is that the plotted figure,
one unit high, one unit wide, generates a
shadow square of the same measurements
“behind” itself, in space undefined by the
coordinates.

It was with such tricks that he had
begun; the orthogons he obtained had first
started him thinking about the generation of
inhabitable—if also somehow imaginary—
pasts.

Fogg fans will no doubt recognize
these tricks. They're fractals, which Last
uses to travel into the past and then
back to the future.

Sometime later (back in the future),
Last discovers an inescapable paradox—
that the future he’s returned to isn’t the
future he left. Not the future of his
former past, but the future of the new
past he created by time-traveling.

Although Last had calculated to the
penny the necessity of disturbing noth-
ing of importance during his journey, he
hadn’t (and couldn’t) succeed. All fu-
tures (in “GWOT"”) are determined by
minute varjations and choices. Paths
diverting, particles close together, pasts
altered slightly vary little by little but
wind up very far apart.

Each choice, each detail that made
up Last's past is a bifurcation (or
branching) from what might have been,

and leads to a future slightly removed
(at least) from that of any other past.

So Last’s one and only journey into
the past opens up a kettle of futures and
pasts and futures ad infinitum. The sto-
ries within the story, “Great Work Of
Time” are intriguing and subtle. Not the
least is a moralist’s viewpoint that our
choices lie at the crux of all that’s im-
portant.

The difference you make, makes all the
difference.

Last must have known the instant he
arrived on the morning of 1856, 127
years earlier, that something was up—

Out of the unimaginable chaos of its in-
terminable stochastic fiction, Time thrust
only one unforeseen oddity on Caspar Last
as he, or something like him, appeared
beneath a plaintain tree in 1856: he had
grown a beard almost down to his waist. It
was abominably hot.

Funny Lane

I expect, as literary folk learn more
and more about the implications of -
scientific theories, we’ll see more and
more thoughtful excursions like this one
into stochastic fiction.

For now, if you want to enjoy a good
thought, check out, Novelty: Four Stories
by John Crowley, in paperback ($6.95)
from Doubleday.
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Quality & Price You Can' Pass Up!

COMPLETE 80386-25SDX

Display Color Graphics
on a monochrome monitor!

All Microsphere XT, AT
& 386 systems NOW include
the GRAPHICS COMBO
multimode video card.

The Graphics Combo combines
the video functions and software
compatibility of the IBM Mono-
chrome Display Adapter (MGA),
the Hercules Graphics Card, and
the IBM Color/Graphics Adapter
(CGA) all on a single card. In ad-
dition the CGA graphics are auto-
matically converted to display on
a standard TTL monochrome
monitor in 16 shades of gray.

SPECIAL OFFER!
Order a Complete
MicroSphere Computer

System and receive 7 FREE
disks of our best public
domain games.

XT SYSTEM

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

360K flopples ............ ..725
1 FD and 1 Miniscribe HD:
4.77/10 Mhz with 20 Mb HD . ... 929
4.77/10 Mhz with 30 Mb HD . ... 955

AT SYSTEM
Includes: 640K RAM, 1.2 Mb FD,
1.44Mb FD, 40 Mb Miniscribe 3650
HD, serial/parallel/game ports, clock/
calendar, 101 key keyboard, turbo
switchable, slide cabinet, power sup-
ply, Graphics Combo video card with
amber or green monitor. Full 1 year
warranty. Ask for FREE assembly and

testing. -
6/10Mhz .................. 1249
6/12Mhz .................. 1295

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

CGAColor ....oovvvinvnnnens 175
CGA/EGAColor ............. 380
VGA (anatog) with

Mitsubishi monitor.......... 650
CGA/EGA/EGA 480

(Multisync) . . ..o vvvnennnnn 450

PC XT & AT
Clock. e veiiiiiiinnnnenanans 19
[ 1= 14
Parallel (LPT1,20r3) ......... 18

Serial Port Card - 1 installed
Switchable Com 1,2,30r4....18
Kit for 2nd SerialPort .......... 18
Multi I/0
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 «..ovevenn. 47
640K RAM (PK) ...cvvvnnnnnn .25
150 Watt Power Supply ......... 50
Slide case lock, LED ........... 38
2 MB EMS Memory Board

OKInstalled .........covvunn 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

PKinstalled .............u0. 99

Now

MOTHERBOARDS
XT/Turbo 4.77/10 ..., 75
AT 6/10 Award/Phoenix/

DTKBIOS cvvvvvennnrnnanns 229
AT 6/12 Award/Phoenix/

DTKBIOS sovvevisnenananss 279
Baby AT 6/12 AMI/DTK ....... 249
AT 8/16 DTKBIOS .. vvvvvennn. 395
80386 8/20 DTK Bi0S. ... vu'vws . 799
XT/ATMemory ........... $CALL

SOFTWARE
MS DOS 3.21 w/GW Basic ...... 49
DR DOS 3.3w/GEM ...... ee...49
MS DOS 3.3 w/GW Basic ....... 95
DISK DRIVES
Teac/Toshiba360K ............ 69
Teac/Toshiba1.2MB........... 85
Teac/Toshiba 3%" 720K ........ 79

Teac/Toshiba 3'%" 1.44 MB kit. .. .90
XT 20 MB Miniscribe

8425 (B5MS) v vvvvviinnnannn 279

8425 w/controller......... ..319
XT 30 MB Miniscribe

8438 (65MS) veevervrnnnnnn 299

8438 w/controller........... 349

“HARDWARE MANUFACTURER

:fMicroSPherem

—=COMPUTERS

SINCE 1883"

Orders Only: 1-800-2 34}-8086

855 N.W. WALL - BEND, OREGON 97701

Reader Service Number 2

S

with 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 45 Mb
Miniscribe 3053 Hard Drive with a 25 ms access
time, 1.2Mb & 1.44Mb Toshiba or TEAC floppy
drives. 2 8Mb 32 bit memory slots, 1IMb of fully
optimized 80ns RAM (Runs an incredible Norton -
SI test of 241), 2 serial ports, 1 parallel port, 101
key keyboard, Graphics Combo video card with
amber or green monochrome monitor, Bios,
socket for an 80387-20 math coprocessor, 200
watt power supply, clock/calendar, and housed
ina sophisticated tower case. Full 1 year warranty.
Ask for FREE assembly and testing..

! $24l‘9) 5 g (Tower.Case)

52395 (s case)

20MHz ............. $200 Less
8SMBRAMCd............. 9
(32 BIT, fK)

DISK DRIVES (Continued)

AT 40 MB MiniScribe

3650 (B1MS) covevenennnnn. 339
AT 40 MB MiniScribe
3053 (25mMS) v ovviiinnnnnn 489
AT 71MB MiniScribe
6085(28mS) .. cvvvinininnns 631
AT (MFM) HD & FD
Controller card DTK ....... .110
WD......... 127
AT RLLHD & FD
Controller................. 189
MONITORS/ CARDS
EGA/CGA
(Autoswitch .31 dot) ........ 385
CGA/EGA/VGA
~ MultiSync (31dot) ......... 495
CGAColor .....covvvvvnnnn. 249
Amber/Green 12" TTL ......... 89
Graphics Combo.............. 79
VGA Analog
(Mitsubishi .28 dot) ......... 549
Color/Graphics/Par Card . ...... 49
Mono/Graphics/Par Card .. ..... 49
CGA/EGACard.............. 175
VGA Analog/Digital Card . ..... 249
KEYBOARDS
Casper Enhanced 101 ...... ....54
Keytronic KB101 .............. 67

Focus 101 Tactile,
Switchable, Control Caps Lock,
DustCover.........ovevuune 89
(#1 find by MicroC Staff)

* All keyboards, XT/AT switchable *

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

BUILDING YOUR OWN CLONE V2.1
*+**FREE BOOKLET****

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

Tech Calls: (503) 388-1194

Hours: Monday-Friday 9:00-5:30




VERY HIGH PERFORMANCE
Processors, Memory, and Display Adapters

The X24 High performance processor
e 12 or 16 MHz 80286 with !
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
e 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 8 total expansion slots PC/XT/AT compatible (4 slots have 32 bit bus)

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

34010 Monochrome Graphics Adapter Il

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

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

Custom Designs Available

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

About PC Tech

PC Tech has been designing, manufacturing and marketing high performance PC re-
lated products for over three years. Our standard product line includes processor,
memory, and video products. All products are designed, manufactured and sup-
ported in our Lake City, Minnesota facilities.
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PC, XT, AT, DGIS, Hercules, and Award BIOS are trademarks or registered trademarks of their respective companies.




