





















































































































































supply cable attaches to the power
supply board. Probably one or more of
them will have worked itself loose.
Resolder all the wires and the problem
should disappear.”’

Science Break

I don't take tech calls from 11:00 to
11:01. That’s when Margret and I
challenge our minds by tuning in Dr.
Science on the local Public Radio sta-
tion. This morning’s question has to
do with ground water.

““What is it and how do you grind
water anyway?’’

I'll let you mull that one over while
we get on to the last hour of tech
calls.

Bad Timing

A very worried voice on the far end
of the line says, ““I did your 5 MHz
speedup on my old Kaypro, and now
all T get is flashing garbage on the
screen. What happened?”’

The Flashing Garbage Syndrome
points strongly towards a bad system
clock. At this point a picture (on an
oscilloscope) is worth a thousand
words. We're looking for a nice 5
MHz square wave on pin 6 of the Z80.
Instead, the Z80 probably sees a wim-
py, broken down ripple.

But this caller has no scope, so all I
can say is, ‘‘Check your connections
carefully. Look for cold solder joints
(very dull looking) and be sure that
the output pins of U8 (4 and 5) are
pulled out of the socket. If the pins
remain in the socket, the Z80 sees
both timing signals at once and gets
confused, A processor can run at 5
MHz or 2.5 MHz but not both at the
same time.

“If everything looks good and the
Kaypro runs at 2.5 MHz but not at 5
MHz, be suspicious of 5 MHz. There
is a 4 MHz signal (U87 pin 6) which
will be cleaner. Try using it instead.
The Kaypro does use 4 MHz else-
where so be sure to leave pin 6 in the
socket.”’

Bad Media During Format 4
I keep getting ‘disk unusable’ mes-
sages when I try to format a floppy on
my PC.”’ '
‘“You probably have a fast clone of
some sort. A lot of sped-up systems
don’t like to format at the high speed.

The drive head doesn’t have enough
time to settle over a track before it
tries to write. Slow down to 4.77 MHz
and try again.”’

Last Call

It’s 11:59. The old stomach is sound-
ing like Mt. St. Helens. Think I'll slip
away and ...

““Tech on one.”

““Uniformed agents of the govern-
ment just delivered a couple of your
MS-DOS public domain games disks.
Most of them work well, but several
are behaving rather strangely. They
clear the screen and perhaps play
some music, but the screen stays
blank. I have to reboot the system to
regain control. Could this be a plot to
take over my computer?”’

"’Probably. The other possibility is
that you are trying to run programs
designed for a color system on a
monochrome machine. Color and
monochrome data are stored in differ-
ent areas of memory. So if a program
writes to color memory but the com-
puter reads from monochrome memo-

ry (or vice versa) nothing ever makes
it to the screen. The computer still
lives, but the only way it can talk to
you is through the speaker.”’ '

Fini

So ends another Micro C morning
on the phones. It's great fun, really. I
get to talk to folks from all over the
world and, occasionally, we even
solve some problems.

Relocatable Z80 Macro Assembler

© Only $49.95 plus shipping.

© 8080 to Z80 Source Code Converter.

® Generates Microsoft compatible REL
files or INTEL compatible hex files.

* Compatible with Digital Research
macro assemblers MAC & RMAC.

o Generates Digital Research
compatible SYM files.

® Conditional assembly.

® Phase/dephase.

o Cross-reference generation.

© Full Zilog mnemonics.

* INCLUDE and MACLIB FILES.

® Separate data, program, common,
and absolute program spaces.

® Supports Hitachi HD64180.

® 780 Linker and Library Manager for
Microsoft compatible REL files -
available as an add-on to Assembler.
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Slowing Your Fan

A Quiet Introduction To Mr. Ohm

If you've been no fan of Ohm’s
Law. If volts and amps aren’t current
topics at your dinner table. Then
resist no longer. The following should
put you and your system back on
whispering terms, and make you
smarter to boot.

best at a computer. So I really
appreciate a quiet computer.

The major distraction in a non-win-
nie system is the power supply fan,
and that fan is very, very buzzy.

I've found some fans that are pretty
quiet. They usually draw about half
the power of their noisier brothers.
(Sometimes they’re marked ‘‘half
speed.’”’) However, they're usually
hard to find (being so quiet and all)
and can be fairly expensive ($10+).

So, the following is how you can
quiet your noisy fan without causing a
family revolt. (And besides, you get to
meet Mr. Ohm.) '

Ithink best when it’s quiet. I write

How To Quiet Your Own

First, let’s dig the power supply out
of your clone. It contains the fan. .

Disconnect the power cord from the
system, open the cabinet, and remove
the four screws from the back of the
cabinet that hold the power supply in
place. :

Before disconnecting all the power
leads, note how the main power con-
nector (it may be split in half) plugs
into the processor board. The ground
wires (black) lie in the center of the
whole mess. (The connector has a
notch on one side which snaps into a
lip on the socket, but it can be
plugged in backwards if it’s forced.)

Disk drive power connectors are
pretty foolproof; they have little polar-
izing corners that do the job.

Inside The Supply
Open up the power supply (a half-
dozen or so screws). The fan is mount-

ed to the top of the cabinet with two
leads going down to the main supply
board. They supply 12 VDC to the fan.
The red lead is plus.

Look closely at the center of the fan
motor. It'll be marked with either the
current draw (.2 amps is common) or
the wattage. The wattage will usually
be between 2 and 5 watts.

Obviously, the purpose of the fan is
to move air, and if your system is
packed tight with full-length boards
and winnies, you might want to speed
it up rather than slowing it down. (But

" that, if it's possible, is not the subject

of this article.)

Assuming your system is running
cOmfortably cool, there shouldn’t be
any problem with slowing the fan just
a bit. You'd be amazed how quiet
most fans become after just the slight-
est speed reduction. The key is to
reduce the speed of the blades to just
below the point of irritation.

Volt, Ampere, Watt, & Ohm

Before we cut a wire, add a resistor,
and solder a joint or two, let’s look at
a little theory. Volt, Ampere, Watt,
and Ohm were electrical pioneers.
(That means they got to be electrical
engineers without struggling through
AC theory class.)

Since these discoverers needed
names for their discoveries they uh...
Well, they used their own. (What else
could they do?)

Volts are a measure of electrical
push, how hard electrons are trying to
get from plus to minus (or vice versa).
Lightning is a good high voltage dis-
play. The 12 volts (12 V) that drive our
fan don’t push very hard. _

Amperes (or amps) are a measure of
electrical quantity. That’s the number
of electrons which are flowing past a
point (or through a fan motor) per
hour. Our fan motor will probably
draw about 1/5 ampere (.2 A).

Watts (not George Watts) are a mea-
sure of power, the ability to move
something or heat something. The fan

By David Thompson
Manager
Micro C Hot Air Dept.

motor will probably consume about 3
watts (3 W). 60 watt light bulbs con-
sume about 60 watts (surprise).

There’s a very simple formula that
ties these three together.

Watts = Volts * Amperes

The power consumed by a device
(the motor, in this case) is calculated
by multiplying the voltage it’s receiv-
ing by the current (in amperes) pass-
ing through it. We’ll get down to
specific cases a moment.

Ohms are a measure of electrical
resistance, and are the fourth leg of
this trio. ‘

A Liquid Example

Let’s say we have a high dam. The
height of the water behind the dam
determines its pressure against the
dam. If we put a large outlet in the
bottom of the dam, then the only
thing to keep the water from immedi-
ately draining through the outlet
would be some kind of impediment
(resistance), such as a turbine.

Given a fixed impediment (resist-
ance), the amount of water (current)
flowing through the hole would be
determined by the height (voltage) of
the water. The greater the water pres-
sure (voltage), the greater the water
flow (amperage). The greater the re-
sistance, the lower the flow.

Current Flow = Pressure / Resistance
or
Amperes = Volts / Ohms

This is Ohm’s law. And you can
swap this formula around any way
that algebra allows, such as:
Volts = Amperes * Ohms

or

Ohms = Volts / Amperes
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Meanwhile, Back At The Fan

I've found that reducing the current
through the fan by 10% to 20% makes
quite a difference. So, first I calculate
the current flow (if it isn’t marked on
the fan). My fan says it consumes 2.4
watts.

Watts = Volts * Amperes
or, rearranging things a bit:

Amperes = Watts / Volts
.2 amps = 2.4 / 12

My 2.4 watt, 12 volt fan draws .2
amps. S

Now I'll figure how much resistance
my fan has to the flow of current
(remember the dam?). It receives 12 V
from the power supply, and we've
found that it draws .2 amps, so:

Resistance = Volts / Amperes
60 Ohms = 12 / .2

The resistance in our 2.4 watt fan is
60 ohms. When you put 12 volts
across 60 ohms, .2 amps will flow.

Let’s add enough resistance in series
with the fan so that only .16 amps will
flow through it (that’s 20% less cur-
rent).

Series?

A series circuit is one where there
are two (or more) elements, and all the
electrons which flow through one have
to flow through them all. (See Figure
1)

It's like our dam. If we were to put
two generators one after another on
the same pipe, so that all the water
flowing out of one had to flow
through the other, then the two would
be in series. If one stopped the water,
the other would stop also.

Let’s take a little liberty with dams.
Suppose you have one . generator
(with, say, 60 ohms resistance to water
flow) and the flow is .20 gallons/sec. If
you add another generator (with 15
ohms resistance to water flow) in

series with the first, the total water
flow will be .16 gallons/sec. See Figure
2. '

Back At The Bench

We know we want a current flow of
.16 amps through the fan, and we
know we have 12 volts, so let’s see
how much resistance we should add.

Resistance

= Volts / Amperes
75 Ohms =

12 / .16

The fan motor is 60 ohms, so we’ll
have to add about 15 ohms in series
with the fan to get the total up to 75
ohms.

What wattage resistor? Good ques-
tion. Current flowing through a resist-
ance gives up energy (watts) in the
form of heat. Too much heat in too
small a resistor destroys the resistor.
We already know that:

Watts = Volts * Amps

whole circuit (12 V), but we’ll have to
figure out how much of that is across
the 15 ohm resistor. We know the
resistance (15 ohms) and the current
(.16 amps). Let’s figure out the voltage
across the resistor:

Volts = Ohms * Amps

2.4V = 15 Ohms * .16 Amps
Now let’s figure out the wattage:

Watts = 2>.4 V * .16 Amps

Watts = .384

A half watt resistor would work, but
it would get pretty warm — I'd use a 1
watt model. (It shouldn’t cost more
than 25 cents at a parts house.) Figure
3 shows how to connect it.

Make sure you leave no bare metal,
it could short to the cabinet or other
components.

We know the voltage across the (continued next page)
Figure 1 - Resistor In Series With Fan
Current Flow -=>
+12 V cmemmmeeee Resistor Fan -12 V
Figure 2 - Two Generators In Series
Generator1 Generator2
----------- XXXXXXX XXX o om e om e e e o e e = XX XX X XXX XX
Pipe 60 Ohms 15 Ohms Outlet
----------- XXXXXXXX XX = m e m e = XX XX XX XX XX
Figure 3 - Connecting The Resistor
red wire black wire
+12 V fan -12'V
Connect the resistor in series with either fan wire.
black wire
+12 V === resistor --- fan -12 V
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SLOWING YOUR FAN

(continued from page 51)

Use heat-shrink tubing (available at
most electronics supply houses) or
good electrical tape to cover any bare
wire. Don’t cover the resistor. It'll
make it hot.

Reassemble the power supply and
fire it up (dlsconnected from the sys-
tem).

The fan should run, but it should be
much quieter. If it’s not quiet enough,
you might want to increase the series
resistance slightly (to 20 ohms or so).
Watch the wattage. If the fan seems
too slow, then try 10 ohms. (Resistor
values don’t have to be exact, one or
two ohms either way won’t make
much difference.)

When you put two resistors in ser-
ies, you sum their resistances.

' Series Resistance = R1 + R2

Series resistors:

-~=- Resistort ——--- Resistor2 ——--

If you put two resistors in parallel,
it's:”

. R1 ® R2
Parallel Resistance = =~==eweew-
R1 + R2

Parallel Resistance?

OK, I brought it up, and its a really
easy concept. Two resistors in parallel
are like' a dam with two separate
outlets. Each outlet has its own resist-
ance to water flow. You can shut one
off completely and not affect the flow
through the other.

If the resistance of the two outlets is
the same, then the total resistance is
half. With resistors, that means that
two 30 ohm resistors in parallel would
act like a single 15 ohm resistor. (Give
you an idea?)

2708
2758
2716
2516
2532*
2564*
68764*
2816A

*ADAPTER SOCKET REQUIRED

CE/M, MS-DOS EPROM
PROGRAMMING SYSTEM

Does this look familiar?
What if each change

2732 you made to your |
2132A .
764 program was ready to
27128 test in seconds instead
27256 , 5

27512 of minutes:

27CXX

2864A

~ STAND ALONE BOARD USES NO BACKPLAI\B SLOT - F'AST ALGORITHM
— NO PERSONALITY MODULES — INSTALL PROGR M FOR SOPTWARE

= USES 24 VOLT XFMR FOR POWER  — LARGS COMPREHENSIVE MANUAL
~ PROGRAMS 26,2521 & 125V § EBPROMS - AL.L SUPPLIES ON BOARD
- NOT A SERIAL PRO NO FILE DOWNLOADING REQUIRED

** PARALLEL PRINTER INTERFACE * *

CONNECTS TO ANY PARALLEL PRINTER INTERFACE ~ USES 8 OUTPUT
DATA BITS AND ONB BIT (THE BUSY LINE) FOR DATA INPUT.

* * CONTROL PROGRAM COMMANDS * *

o |ntel macro facility
® All M80 pseudo ops

ASSEMBLED & TESTED UNIT WITH COMPLETE —> $199
DOCUMBN‘T‘ATION AND SOF‘WARE ON DISKETTE

PARTS KIT WITH SOFTWARE AND DOC—>$179 PCB.SOFTWARE & DOC->$69
SOFTWARE ON 8 & 5 1/4 DISK FOR KAYPRO, AMPRO, IBM & OTHER FMTS

TO ORDER SEND CHECK, MONEY ORDER, WRITE OR CALL
ANDRATECH

P.O. BOX 222
MILFORD, OHIO 45150
(513) 752-7218

CALL OR WRITE FOR MORE INFORMATION —— ADD $4.00 FOR SHIPPING
OHIO RES. ADD 55% TAX —— VISA/MC. ACCEPTED —— $300 FOR COD-
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This parallel circuit of two 30 ohm
resistors:

=== 30-ohm Resistor ---

=== 30-ohm Resistor ---

Is equivalent to the following:

mmmcemee= 15-0hn Resistor --eee-w-

Finally :

Reverse the dlsassembly and button
her up. You'll enjoy the quiet, and for
years all the relatives will enjoy hear-
ing how you custom designed a hard-
ware mod. ‘

“The SLR tools will change the
way you write code. I don’t use
anything else.”,

RELOCATING MACRO ASSEMBLERS e Z80 * 8085 ¢ HD64180'
e Generates COM, Intel HEX, Microsoft REL, or SLR REL

Joe Wright

o Multiple assemblies via command line or indirect command file
o Alternate user number search
® ZCPR3 and CP/M Plus error flag support, CP/M 2.2 submit

— PROGRAM EPROM 1) FROMDISK  ~ SAVE EFROM(S) TO DIk

~ READ DISK FILE Z PROGRA S) FROM RAM abort

Z RBAD EPROM(S) T AR RO e : .

- EBRIPY EPR COPY EPROM ® Over 30 user configurable options

T DRPLAY IMODIEY Rt 2 OMONITOR MODB) Wit SUB COMMANDS ioti
FILL~DUKP—XFER-EXAM-MODIFY~BIAS—PRGM-VERIFY~CKSUM, ETC) * Descriptive error messages

® XREF and Symbol tables
¢ 16 significant characters on labels (even externals)
e Time and Date in listing ' '
e Nested conditionals and INCLUDE files
® Supports math on externals

requires Z80 CP/M compatible systems with at least 32K TPA

S Lijsfemﬁ

1622 N. Main St., Butler, PA 16001
(412) 282-0864 (800) 833-3061

$4995



Aztec C86 4.1
New PC/MS-DOS
CP/M-86 - ROM

Superior performance, a powerful
new aray of features and utilities,
and pricing that is unmatched make
the new Aziec C86 the first choice
of serious software developers.

AzteC C86-P...vrsssssssnens $199

+ optimized C with near, far, huge,
small, and large memory - Inline
assembler - Inline 808//80287 -
ANSI support - Fast Float (32 bit) -
optimization options « Manx Aztec
8086/80x86  macro  assembler
*Aztec overlay linker élarge/small
model) * source level debugger »
object librarian + 3.x file sharing &
locking » comprehensive libraries of
UNIX, DOS, Screen, Graphics, and
special run time routines.

Aztec C86-0....remurrreesnn 5299
* includes all of Aztec C86-p Unix
utilities make, diff,grep « .vi editor «
6+ memory models * Profiler.

Aztec C86-C.....ure.. wnneneen$499
* includes all of Aztec C86d ¢
Sourca for library routines « ROM
Support *+ CP/M-86 support * One
year of updates.

Third Party Software

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

C' Prime
PC/MS-DOS + Macintosh
Apple Il - TRS-80+ CP/M

These G development systems are

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

Aztec ROM Systems
6502/65C02 « 8080/Z280
8086/80x86 « 680x0

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

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

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

Vax, Sun, PDP-11 ROM

HOSTS
Call for information on Vax, PDP-11,
Sun and other hostenvironments.

Cross Development
Most Aztec C systems are available as
cross development  systems. Hosts
include: PC/MS-DOS, Macintosh, CP/M,
Vax, PDP-11, Sun, and others. Call for
information and pricing.

CP/M . 8080/280 ROM

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

Aztec C ll-c CP/M &ROM....$349
Aztec C ll-d cPM...cccoeennnn $199

How To Become A User

To become an Aztec C user call 800-
221-0440. From NJ or intemational
locations call 201-542-2121. Telex:
4995812 or FAX: 201-542-8386.
C.0D., VISA, Master Card, American
Express, wire (domestc and
international), and terms are available.
One and two day delivery available for all
domestic and most international
destinations.

Aztec Systems bouggt directly from
Manx have a 30 day satisfaction
uarantee. Most systems are upgradable

paying the ditference in price plus
$10. Site licenses, OEM, educational,

C'Prime..... and multiple copy discounts are available.
4NN To ordef or for inform m 3
| AN A AN 4N | f
AR | -

Manx Software Systems * In NJ or infemnatio;
One Industrial Way

Eatontown, NJ 07724

RP/M2™ creates

Z80°

CP/M©2.2 compatible

IBM PC

Now available for Decmation’s Blue Thunder softcard, PC
RP/M2 is an operating system. Either standalone or with
DOS present, PC RP/M2 provides the solid base of a genuine
operating system reliably distinct from the facade created by
an MSDOS interface. All 2.2 system and CBIOS calls are
supported, with 56.5k TPA, file date and time stamping, fast
virtual disk, iobyte redirection, terminal emulation, color
console display, auto relog, COM path, addressable SAVE,
single key phrase recall. SETDISK redefines a drive to any of
over 80 CP/M formats. DOSDISK invokes built-in access to
DOS drives. System disk with manual $129. Blue Thunder™
softcard $149. Shipping $5 ($10 nonUS) = &R

A 118 SW First St. - Box G
icro - Warrenton, OR 97146
Mefhods, Inc. (503)861-1765

SAME DAY SHIPPING (USUALLY)
QUANTITY ONE PRICES SHOWN for DEC. 28, 1986

OUTSIDE OKLAHOMA: NO-SALES TAX

DYNAMIC RAM
1000Kx1 100 ns $38.50

*256Kx1 100 ns 9.95
64Kx4 150 ns 3.29 B
256Kx1 100 ns 3.84 X
256Kx1 120 ns 2.69
256Kx1 150 ns 2.49
64Kx1 150 ns 1.30

EPROM
64Kx8 200 ns $14.95
5.51

32Kx8 250 ns
32Kkx8 250 ns 4.96
27128 16Kx8 250 ns 3.77
8kx8 200 ns 4.52
3.27

27C64
2764 8Kx8 250 ns
STATIC RAM
$14.95
2.95

432560C-12L32Kx8 120 ns
6264LP-15 8Kx8 150 ns

OPEN 62 DAYS, 7 aM-10 pM: . SHIP VIA FED-EX ON SAT.

SUNDAYS & HOLIDAYS: SHIPMENT OR DELIVERY, VIA U.S. EXPRESS MAIL

IC PROMPT DELIVERY!!! |

-1Mbit
51258
4464
41256
41256
41256
4164

27512
27C256
27256

$27000

IBM PC/XT, Compaq Portable & Pius; hp Vectra
5Mhz $120.00
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80287-8 8Mhz

8087

SAT DELIVERY | MasterCard/VISA or UPS: CASH COD
NcLuoebon | Factory New, Prime Parts uPoo
FoaobERs | MICROPROCESSORS UNLIMITED. INC.
Th: Std Air $6/4 Ibs | 24,000 S. Peoria Ave., a
Fr: P-One $13/2 Ibs | BEGGS, OK. 74421 (91082“391‘ ﬂgre“
Please call for current prices because prices are subject to change. Shipping & insurance extra.

Cash discount prices shown. Orders received by 9 PM CST can usually be delivered to you
the next momning, via Federal Express Standard Air «+ $6.00, or Priority One (@ $13.00!
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86 WORLD

Foreign Characters, Foreign Problems

Laine takes us Englishers to task for
making the support of foreign charac-
ter sets an almost insurmountable
(unsupportable) task. In Laine’s letter

. he notes the following:

"By the way, you think YOU get
bothered when you pull out your
Kaypro laptop on a plane to Florida;
you should see the commotion when 1
fire up my little Toshiba on the bus t
Istanbul!!"’ '

till more casualties in the clone

department. The final tally is 5

completely useless machines
and 10 that only run at 4.77 MHz (out
of 35). The more I test, the more that
fail. I'm now recommending X16s to
anyone naive enough to ask my ad-
vice.

Interesting New Stuff

The following is a list of new equip-
ment and software that I’ve seen press
releases for — and would have tried
out by now. But I can’t because it’s
not available down at the local vegeta-
ble market.

Hercules Graphics Card Plus

In case you haven’t noticed the huge
ads in BYTE the last few issues, this is
a new card with the same features as
the original Hercules card. Plus, it
. accepts downloadable character fonts.
When in the ‘‘RamFont’”’ mode (as
Hercules calls it), it can hold up to
3072 characters, or 12 different fonts of
a standard 256 character set.

This looks like the answer to my
wishes for a fast display system for
word processing and certain publish-
ing jobs, but I'm not sure, since I've
only read about it.

Compagq 386 (or any 386)

I really don’t need this much power,
but just think of the idolistic- implica-
tions of such an omnipotent hunk of
silicon! Not to mention the cranial

ecstasy created by such a high system
““macho index.”’

MS-DOS 5.0 (multiuser DOS 386)

I don’t even own a machine that this
would run on, and it’s not available
yet anyway. But I still keep falling into
daydreams about the possible cost

~ savings, simplicity of design, and flexi-

bility (compared to a minicomputer or
a network) if you stuck it on a 386
machine with several terminals.

Microport Unix System V
See above. And the runtime system
is only $150!!

The X?? From PC Tech

Come on guys! I know you’re work-
ing on something up there in your
little secret valley, and I have a feeling
it isn’t a sequel to ‘‘Lake Wobegon
Days."”

Microsoft Codeview Or DSD86

I don’t care which (I'd love to be
given a choice!). I use SYMDEB (big
brother of DEBUG) more than any
other program in my arsenal, with the
exception of my text editor (EXPRESS,
of course). The thought of a screen
oriented debugger with a dynamic
stack display, register display, and
code display, as well as breakpoints on
memory references and other such
goodies, really sets my head spinning.
Too bad I can't justify the cost of MS
C (Codeview is included).

Anything With Four Wheels

As long as it has bucket seats and

1500 CCs — built in Britain: I don’t

'spend all my time thinking about

computers, you know!

International Software

Since coming to Turkey, I've been
asked by several acquaintances to rec-
ommend a software package for one
thing or another (the most common
seems to be word processing). Even
before considering cost, I've found

By Laine Stump
Development Foundation of Turkey
Tunali Hilmi Cad. 22

Ankara Turkey

that I must immediately cross several
candidates off my list of possibles just
because they can’t function properly in
a multilingual environment. This hap-
pens not only when I'm searching for
software for other people, but also
when I'm looking for software, and
hardware, for myself. _
Thinking about all those companies

- out there who are unknowingly throw-

ing a huge potential down the drain,
I've been building a list of “do’’s and
‘“don’t’’s in my mind for several
months. Now I believe I've thought
long enough and should set the list in
stone (or at least newsprint) some-
where.

Guidelines

There’s a big market for software
and hardware in non-English speaking
countries, and following these sugges-
tions may just make your wares more
salable than a competitor’s.

Even if you don’t currently plan on
selling your software directly to over-
seas markets, you should consider
following as many of these guidelines
as possible. It would really help peo-
ple like me.

Here Goes:

1. Don’t do anything special with
the high or 8th bit when dealing with
characters.

Allow a character to be any value
from 20h (32) to FFh (255). NEVER use
the statement ‘’ch : = ch and 7Fh.”

You may think this is silly, since all
the characters in the alphabet lie below
7Fh (127). You must remember,
though, that most foreign languages,
even if they do use the same alphabet,
have at least a few additions, usually
for characters with accents.

For instance, modern Turkish con-
tains 16 characters (counting upper
and lower case) that are not in the
standard ASCII set. They're placed
above 7Fh along with other characters
in the ““extended’” character set.

Even on the IBM PC, some of the
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Turkish characters are not represented,
but since IBM allows using all 255
positions for characters, I have easily
modified all of our IBM machines so
they display the complete Turkish al-
phabet.

At the other (poorly designed) end
of the hardware scale are terminals
such as the Wyse 50 which (although
otherwise perfect) use the high bit of
the character as a “’protected’’ bit.

Characters with the high bit set
display as normal ‘‘character-80h’’
characters. However, they have a spe-
cial status. This makes it extremely
difficult to use the terminal in a for-
eign country (without drastic hardware
modifications). Wyse seems to have
learned its lesson, though. The new
Wyse 60 has a full 256 position charac-
ter set (IBM compatible, even).

Epson has also learned the advan-
tages of a full deck. Older model
Epson printers had only the standard
ASCII set, plus a few extra foreign
characters accessed by changing into

different modes. Their newer printers-

either come with a full 256 character
IBM set, or can accept a plug-in mod-
ule which supplies the expanded set.

Of course, if the software can’t deal
with these characters, it doesn’t matter
whether the hardware can display
. them. Many programs also use the
high bit as a ‘flag”” of some sort.
WordStar, for example, uses the high
bit to indicate the final letter of a
word. This makes WordStar Worth-
Less. (I thought it was worthless any-
way.)

Another misuse of the high bit is to
signal the end of a string, e.g. ‘‘this is
a strin’’,’’g’’ +80h. This was quite
common in older CP/M programs,
where it was used to save that extra
byte of memory (you don’t need a
length byte or a terminating null).

Then, of course, there are the pro-
grams that don’t use the high bit for
anything, so they conscientiously
AND it off and then tell you that
you’re trying to give them bad input.
One notable program which does this
is ROFF4, which I used to use daily.
Then I discovered that it couldn’t
handle anything with a Turkish char-
acter in it. It can’t even print my
address! (And Dastardly Dave won't
send me the source code for the DOS
version, even though I've asked for
it...) (Dave’s note: Dastardly Dave will

have to find it before Dastardly Dave can
send it.)

2. Use the highest level keyboard
input routine possible.

Many foreign characters are not rep-
resented on a standard keyboard and
must be generated by typing alt (or
2nd) and another key. This “‘function
key”’ combination must be translated
by the system software into the proper
code number for the desired character.

Problems may occur when, for in-
stance, the system software is doing
this translation at the level of a DOS
device driver, and your application
program is getting its input through
the ROM BIOS. You'll be bypassing
the translation code and so you’ll not
receive the desired characters. You’ll
also have a problem if the translation
is done as a keyboard interrupt service
routine, while you’re reading the
hardware directly.

Drop to a lower level of service
routines only when absolutely neces-
sary. Use the operating system for
keyboard input, if you can. (However,
that means you can’t make the tab key
into an alt key, distinguish alt+j from
alt+], etc.).

Many programs have given me prob-
lems in this area. Fortunately, I've
been able to overcome nearly all of
them so far. My first pass at support-
ing the input of Turkish characters
was with a CON device driver that
used the ROM BIOS INT 16h to read

the keyboard, and then translated cer-
tain alt keys into Turkish characters.
This worked fine for all my own
programs (because I use DOS to get
input), and I was smugly happy for
awhile until Ron informed me that the
IBM version of Turbo didn’t accept
Turkish characters.

I then went to the next lower level,
trashed the device driver idea, and
wrote a program which intercepted all
calls to INT 16h. This worked fine
with almost all the software we use,
including Turbo and Multiplan. I
thought the problem was solved. Then
I tried Microsoft WORD. Every time I
typed alt+i (to give me an undotted
lowercase I), it immediately placed me
in italics mode.

I didn’t ASK to be born, you know.

Knowing the drudgery of writing a
program to translate IBM keyboard
‘scan codes’ into ASCII, function
codes, and the like, 1 gave up on
WORD for awhile. Then one day I was
playing around with some little experi-

.mental ‘‘stay resident’’ programs. I

learned that WORD actually does use
INT 16h, the only problem is that it
checks the ‘‘shift key status’’ first to
see whether the alt key is down, and
if so it only looks at the scan code (in
register AH) instead of the character
value (in AL).

In the latest version of my key

(continued next page)

Ever Wondered What Males TURBOPASCAL Tick?

Source Code Generators
by C. C. Software can
give you the answer.

“"The darndest thing
I ever did see..."
"... 1f you're at
all interested in
what's going on in
your system, it's
worth it."

Jerry Pournelle,
BYTE, Sept '83

The
fully commented and
source code for your
Pascal

SCG-TP program produces
labeled
TURBO~-

system. To modify,

just edit and assemble. Version 3.00A (280) is $45.

SCG's available for CP/M 2.2

($45) and CcP/M+ ($75).

Please include $1.50 postage (in Calif add 6.5%).

C. C. Software,

1907 Alvarado Ave.

Walnut Creek, CA 94596 (415)939-8153

CP/M is a reglstered trademark of Digital Research, Inc.
TURBO Pascal 1s a trademark of Borland Internatlonal
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(continued from page 55)

translation program, I intercept. the
“’shift key status’’ function of INT 16h
also, returning ‘‘no alt”” unless both
the alt AND the ctrl key are pushed.
Are my worries over yet? Of course
not! Now I've just heard that 1-2-3
does not work with Turkish charac-
ters, even when the hardware service
interrupt is intercepted! This may be a
problem of type 1, but since I never
use 1-2-3 and neither does anyone at
the office, I probably won’t try to
make it-work.

3. If you're writing an operating
system or BIOS for a machine, include
“hooks’’ to allow character mput and
output translation.

This feature became important when
I tried to modify a Wang PC to

translate WISCII (Wang International

Standard Code for Information Inter-
change) into something a ‘‘foreig-
nized’’ Epson printer could digest.

The problem was that, while Wang’s
printer driver provided a wonderful
character translation table for all 256
possible characters to be output to the
printer, it was a 1:1 translation. I
needed a 1:7 translation — i.e. to print
a ““/” 1 had to change modes (3
characters), type the character, .and
change back.

Since Wang doesn’t freely give out
information on any level lower than
calling DOS, I couldn’t just write my
own device driver or do the translation
at the ROM BIOS level. Instead, I was
forced to spend two days disassem-
bling the device driver to figure out
what it did and modify it.

In sharp contrast to this is the IBM
PC and its compatibles. All of the
BIOS level interfaces are explicitly do-
cumented. All the information neces-
sary to write your own device driver
can be bought on practically any street
corner, as well as from the neighbor-
hood drugstore. When faced with a
similat problem on an IBM, I had a
translation program written and de-
bugged in under an hour.

4. Allow for a special ‘‘Upcase’”
routine.

Use your operating system’s ‘‘char-
acter upcase’’ function (if available) to
switch the case of all characters. If this
function is not available, allow for a
special user (or dealer) installed rou-

‘nate collating sequence’”

tine to handle switching cases.

Upper casing in standard ASCII is
easy, you just see if the character is
between 61h and 7Ah and, if so,
subtract 20h. This works because the
lower case equivalent of a character is
positioned exactly 20h above the upper
case.

In foreign language character sets,

-this is not always the case. Some are

similar (such as Wang's ““WISCII"" set
where upper case letters are all offset
by 10h). But IBM is a mess.

Some character pairs are right next
to each other, others are offset by 1%,
one by 5h, etc. To make it all even
more complicated, the contents of the
character set change from country to
country. For instance, I mentioned
earlier that I added several characters
to the IBM foreign character set; this
was done by replacing some of the
unused (in Turkish) characters with
Turkish characters.

An extension of this same idea is the
problem of determining word bounda-
ries. Just checking for ‘A’.."Z’" or
‘a’..’z’ isn’t enough. Probably the easi-
est is to just figure that any character

over 80h is part of a word, or check

for being “‘out” of a word instead by
looking for spaces and punctuation.

5. Let programmers create an ‘‘alter-
‘ for all sort-
ing, indexing, and range checkmg rou-
tines.

. This is most easily done by havmg
an array [chr(0)..chr(255)] of char
which contains the ‘/position number”’
of each character in the set. For in-
stance, if the user wanted the “‘c with
a cedilla’ to come immediately after ¢
and before d, he might make col-
late[’c’]: =65h, collate[’'c w/cedil-
la’]: =66h, and collate[’d’}: =67h.
Then, instead of using “‘IF (chl >
ch2)”’, just use:

IF (collatefch1] > collate[ch2])

In this area, most programs fail
miserably, including Turbo Toolbox
(although you can fix that yourself,
since Toolbox comes with source code
included). Oné program that includes
this facility is the BTrieve file manage-
ment package; although I haven’t tried
it, I have a feeling that if they went to
these lengths, it must be at least seml-
decent.

- anything at all,

6. If you display text in graphics
modes, read the character fonts from a
separate data file and include instruc-
tions (and maybe even a font editor
program) so the characters can be
modified to fit the local standard.

WORD is a real loser in this category
(at least the version I've tried is). Not

only is the character set hidden some-

where deep inside the program, but
they used. all kinds of . programming
tricks to keep me from tracing through
it with DEBUG to find the. appropriate
table.

Turbo Graphix Toolbox has done
this part half way. It's good that they
put their character fonts in a separate
file, but they should have included a
program to edit the fonts. I ended up
having to write font editor programs
for Turbo Graphix.

This rule also applies to any hard-
ware that displays characters. If you're
designing a printer, a terminal, a dis-
play adaptor, or whatever — put the
character generator in a separate ROM
and include information on the ROM’s
content and how to modify it.

Many companies, such as Wyse,
have wonderful tech support depart-
ments that will gladly give you com-
plete information on this type of thing.
Others, like Epson, refuse ‘to reveal
and even seem to
think that you're somehow ‘‘stepping
beyond the bounds’’ of honest busi-
ness if you try to modify their ROMs.

7. Support European format dates.

In the U.S., we (“you,” I should
say) display dates in the form mm/dd/
yy, but in most European  countries
they’re displayed as dd/mm/yy.

MS-DOS has a system call (38h)
which returns country specific infor-
mation such as this to your program.
Besides the format of date, it also tells
you whether to use 12 hour or 24 hour
time, as well as what the country’s
currency symbol is and whether to put
numbers in the form ‘‘#, ### ### ##'' or
R R »

If the operating system you’re work-
ing with can’t provide this informa-
tion, then let the user read it in from a
data file and give instructions in the
manual on how to change it.

8. Place all menus, prompts, and
error messages in an easily modified
text file. Include directions in the
documentation on how to change
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these messages.

This should even extend to the pro-
per responses to ‘‘yes/no’’ questions.
In Turkish, for example, Yes is “‘Evet”’
and No is ‘“Hayir.”” All questions that
usually look for “/y’’ or ‘n’’ must be
able to reconfigure themselves to ac-
cept (in our case) ‘‘e’” or ‘‘h.”” (Make
sure you allow for the unlikely case of
both ‘‘yes’” and ‘‘no”’ starting with
the same letter.)

Turbo Pascal wins in this category.
They put all their messages in a data
file, and even give instructions in the
manual on how to modify the message
file. The only thing they forgot was
the ability to change ““Y’’ and “/N.”

Most people think that menu trans-
lation is the main problem in convert-
ing a program to work in a non-
English environment. By now you
probably see that it’s one of the most
trivial parts of the process, and may
even be the least important.

A high percentage of people using
computers in foreign countries have at
least a basic knowledge of English.
Many of them speak it fluently. They
can read menus and help files in

English, but they will not (or at least
should not) even consider using your
program if it can’t handle the complete
alphabet of their native language.

9. If you want to get really tricky,
allow for right to left input and out-
put, as well as left to right. :

This ability would make your display
terminal, word processor, or database
program much more useful in those
countries immediately south and east
of me (whom I won’t mention togeth-
er in the same paragraph for fear that
they’ll all decide to hate me. If they
have enough time to take out from
hating each other, that is...)

Reasons :
You may not pay attention to all of
my suggestions in the programs you

_develop; you may not even pay atten-

tion to any of them. But at least you'll
be aware of the implications of your
design. I sure wish someone had told
MicroPro about these "things before
they wrote WordStar. (No matter how
much I despise the program other-
wise, it does seem to be an industry
standard. In English speaking coun-

(@3 Best Sellers - )

tries anyway.)

By the way, in case you’re wonder-
ing, I'm not exactly a saint in follow-
ing all these suggestions either. Well,
NOW I am, but EXPRESS (which was
written before I came to Turkey)
breaks almost every one of the rules.
Fortunately I have the source code, so
I modified it to solve my problems.
EXPRESS is now the only editor I've
found that can input, display, and
print the complete Turkish (or any
other) character set with no problems.
I have learned.

I take that back. I guess the Turbo
Pascal editor works too.

Limitations

Even if you pay attention to these,
your program will still be unusable in
many countries, namely the ones with
more than 256 characters in their al-
phabet and ones that read down the
page instead of across. I haven’t spent
enough time in those parts of the

"world to consider myself any kind of

an authority on that subject. Yet.

Z-COM (7 disks)

Easy auto-installation complete 2Z-System for virtually any 2Z80
computer presently running CP/M 2.2. In minutes you can be
running ZCPR3 and ZRDOS on your machine, enjoying the vast
benefits. Includes 70+ utility programs and ZCPR3: The Manual.

$119.00

Z-Tools (4 disks)

A bundle ofksnﬂware‘tnbiéﬁv.individuajly,priced at $260 total. Includes
the ZAS Macro Assembler, ZDM debuggers, REVAS4 disassembler,
and ITOZ/ZTOI source code converters. HD64 180 support; -

$150.00

/ FORTRAN  \

a structured language?
Here’s How!

PUBLICZRDOS __ (1disk)

$59.50*

New RF-77...a Ratfor-like
preprocessor for PC FORTRAN

If you have acquired ZCPR3 for your 280-compatible system and want
to upgrade to full Z-System, all you need is ZRDOS. ZRDOS features
elimination of control-C after disk change, public directories, faster
execution than CP/M, archive status for easy backup, and more!

TERMIII ' (6disks) $99.00*
TERM lit has been called "a cosmos”. Why? Because it's 29 programs,
featuring TSMASTER and T3SERVER, are galactic in scope. KERMIT,
XMODEM, 1k XMODEM, and batch YMODEM protocols supported.

DSD . . (1disk) $129.95
The premier debugger. for your 8080, Z80, or HD64180 systéms. Full
screen, with windows for RAM, cade listing, registers, and stack. We
feature ZCPR3 versions of this professional debugger. =

QuickTask . = (3disks) L0 40:8249.00
Z80/HD64180 multitasking realtime executive for embedded com-
puter applications. Full source code, no run time fees, site license for
development. Comparable to systems from $2000 to $40,000!
Request our free Q-T Demonstration Program.

*ZCPR3 required. Z-System OEM inquiries invited.
Visa/Mastercard accepted. Add $4.00

- e shipping/handling in North America,
- actual cost elsewhere.
- ' Echelon, lnc. Specify disk format.

885 N. San Antonio Road + Los Altos, CA 94022
v15/948-3820 (Order line and tech support)

* worry about.

®WHILE, FOR and REPEAT loops.
O®Free form input. No column 1,6, & 7 to

®DEFINED constants and INCLUDED files.

®Outputs standard ASCII source code. May
be compiled by any Fortran 77 compiler.

®Runs on any MS-DOS/PC-DOS equipped
personal computer.

Postage paid.
e Texas residents add $3.98 tax.

Logical
Developments

P.O. Box 55798, Houston, Tx 77255
For VISA/MasterCard orders call:

J

1-800-835-2246,ext. 41
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IN THE PUBLIC DOMAIN

Who Owns Public Domain Software?

More public domain releases from
both PC/BLUE and SIG/M, but Steve
also takes -a look at the copyright
protection versus public ownership of
public domain software. Who owns
what?

he Turbo Exchange BBS in Syra-
Tcuse, New York is not a public

system. Clarence Rudd, the
SYSOP, maintains it strictly for a close
group of scientists and engineers. It
seemed a shame that such a wealth of
information was unavailable to the
public. So we got Clarence to send us
a backup of the system, and we've
produced six volumes of Turbo Pascal
programming. Three of them are SIG/
M Volumes 291, 292, and 293. The
other three are PC/BLUE Volumes 260,
261, and 262.

The SIG/M disks contain 44 files,
and the PC/BLUE volumes have an-
other 40. Notwithstanding the SIG/M
policy of releasing both CP/M and MS-
DOS programs, we thought it advisa-
ble to put the generic and Z80 type
material out on SIG/M and the MS-
DOS material on PC/BLUE. There was
just too much to do otherwise.

SIG/M Turbo Pascal Releases

Volume 291 contains .a wealth of
Turbo routines. Included are routines
to access CP/M directories from Turbo,
clean up your source code, read
dBASE 1II files from Turbo, convert
between number bases, trap 1/O er-
rors, and get English answers to Turbo
error codes.

Also on the disk are a Turbo line
editor, Epson and Okidata print for-
matters, a WordStar control code re-
mover, a math expression evaluator, a
memory adjuster, a tutorial on using
linked lists 'and pointers, an explana-
tion of how to make Turbo leave your
CP/M CCP alone, a library of clock
routines, and a few other things in-
cluding an adventure game and a

Master Mind game.

Volume 292 includes a 103K library
of Turbo programs for engineers and
scientists, a screen generator, and
more. Volume 293 has three utilities
packages, two screen generators, and
a WordStar table of contents genera-
tor.

PC/BLUE Turbo Pascal Releases

PC/BLUE 260 includes routines to
change file attributes, break Turbo’s
64K limit, do ANSI graphics, and copy
files. It also has speed boosters, win-
dows for Turbo menus, time and date
routines, com port routines, and a
duplicate file finder.

PC/BLUE 261 lets you format disks
from Turbo programs, branch to and
from Turbo programs, stop ‘Abort,
Retry, Ignore?’ in Turbo, execute DOS
and other commands in Turbo, and
manage your windows. You also have
a quick editor, a way to spell check a
full file with Lightning, Turbo ZAPS,
random numbers help, an ‘almost’ text
compare, and a how-to on windows in
Turbo.

PC/BLUE 262 has a window manag-
er with background tasking, a 160K
collection of Turbo routines, high
speed video 1/0O, a source code debug-
ger, and a few other odds and ends.

Clarence has assembled quite a col-
lection of Turbo material and we thank
him for making it available.

For Historians & FORTRAN Fans

David A. Danello has contributed to
the SIG/M library (Vol. 288) a collec-
tion of utilities for Microsoft FOR-
TRAN-80. They consist of a 59K library
of FORTRAN subroutines and a 60K
library of FORTRAN tools. Also on the
disk is a 99K library of miscellaneous
programs, including astronomy pro-
grams and Morse code.

Ted Campbell has provided Stardate
(Vol 290). It is an accurate calendar,
almanac, and limited astronomical data
program for historians, writers, and
others, covering the period from 2500

By Stephen Leon

200 Winston Drive
Cliffside Park, NJ 07010

BC to 2500 AD. The disk contains both
CP/M and MS-DOS versions of the
program. Also on Volume 290 is a
Kaypro-to-Mainframe program by
Dave May. -

. Other New SIG/M Releases

The ACGN]J-BBS that I've been run-
ning (201-886-8041) is now up to 122
megs. I'm a great one for utility
programs, and recently did a sweep of
the system to produce SIG/M Volume
289 — ‘Utilities on the ACGN] BBS
System.” The disk contains COM-
PARE, a Z80 disk compare; EDFILE, a
Z80 HEX and ASCII file editor; FBAD,
a bad sector locator which improves
upon FINDBAD; FILE, which searches
all drives for a file; SFILE, which not
only searches all drives for a file, but
also searches .LBR files, all user areas,
etc.; NEWCOPY, a fast copy program;
and SETDRU, to set drive and user
path in CP/M 80. Also on the disk is
an MDRIVE program for a Rainbow
100 and StarTrek in Nevada BASIC.

The final volume in this release
series is SIG/M 294. It includes
CRUNCH, an ARC-like Z80 file com-
pression utility; and LBLMKR, a Turbo
Pascal label maker.

Contest For Students

The Trenton Computer Festival will
award a computer system to the high
school or junior high school student
who submits the best essay on the
topic ‘“My Computer’s First Essay.”
The prize is a Datafox model 88-2
donated by Pierce Phelps of Philadel-
phia. The Datafox is a full IBM com-
patible system with a monitor and
keyboard. It has a dual speed proces-
sor (4.77/8 MHz switchable), 2 disk
drives, I/O ports, clock, Hercules
graphics, etc.

Each entry should contain (on the
back) the name and address of the
entrant, the grade of school attended,
and the date of birth. Essays should be
the work product of the student, but
teachers are encouraged to conduct
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class contest entry exercises, and
teachers and parents may assist the
entrant. The essay can be as long or as
short as the contestant feels is neces-
sary (although a length of no more
than one page is suggested).

This is the third year TCF has run a
student essay contest. It has been
quite a success in the past. This type
of essay contest is a good exercise in
creative writing with a first rate prize.

Deadline for entries is Sunday, April
12, (The 1987 Trenton Computer Festi-
val is Saturday and Sunday, April 11
and 12, and entries can be submitted
at the Festival up until 4 pm.) Mail
entries should be sent to TCF Comput-
er Contest, Trenton State College, Hill-
wood Lakes CN 4700, Trenton, NJ
08650-4700.

More From PC/BLUE

PC/BLUE Volumes 251 and 252 con-
tain PAYROLL USA, a payroll system
for a small business. Volume 253 is an
update to Jerry Medlin’s PC Account-
ing Systems (PC/BLUE vol. 231), with
an update on the general ledger and
accounts receivable program (same
payroll module). Volumes 254 and 255
contain version 2.7 of PC-Write (re-
placing volume 202).

Volume 256 has the fourth release of
the PC Magazine benchmark series.
DBS-KAT, a super capacity diskette
cataloger, is updated to version 2 on
Volume 257, replacing volume 197.
Volumes 258 and 259 contain version
2.0 of FANSI-Console from Hersey
Micro Consulting, Inc. (replacing vol-
ume 161).

Volume 263 contains LQ version
2.24. It promises near letter quality

from dot matrix printers. KWIKSTAT,

a statistical analysis package, is on
volumes 264 and 265.

I can see all of Micro C’s readers
ordering 266 and 267, which contain
DROEGE — a name only an engineer
could dream up. DROEGE stands for
Design Robot for Origination of Exact-
ing Graphic Engineering. It designs
printed circuit layouts.

Volume 268 contains a utility to
control screen color, some Turbo Pas-
cal utilities, a mailing list system, and
a portfolio management system. Vol-
ume 269 contains ProComm version
2.42 (replacing volume 200). If you
haven’t used ProComm on your PC

you're missing something. It's really
great!

How To Order

SIG/M Volumes are available on 8"’
SSSD Disks for $6.00 each ($9.00 for-
eign) directly from SIG/M, Box 97,
Iselin, NJ 08830. They’re also available
in most 5"’ formats. The charge for 5"’
disks is $7.00 per volume. However,
for SSSD formats, or any format
which requires more than one disk,
please add another $2.00 per volume.

Printed catalogs are $3.00 each ($4.00
foreign).

PC/BLUE Volumes are $7.00 each
($10.00 foreign). The printed catalog is
$5.00. Both are available from the New
York Amateur Computer Club, Box
100, Church Street Station, New York,
NY 10008.

Each group has a disk catalog (Vol-
ume 0) available at the price of a
standard disk volume. This catalog

(continued next page)

-Hardware features:
* 8MHZ 68000 CPU
1770 Floppy Controller
2 Serial Ports (68681)
General Purpose Timer
Centronics Printer Port
128K RAM (expandable to
512K on board.)
Expansion Bus
5.75 x 8.0 Inches
Mounts to Side of Drive
* +5v 2A, +12 for RS5-232
* Power Connector same as
disk drive

» % % %

» »

Add a terminal, disk drive
and power, and you will have
a powerful 68000 system.

ASSEMBLED AND TESTED ONLY

* * * * *x * * x

68000 SINGLE BOARD COMPUTER

$395.00
32 bit Features 7 8 bit Price

-Software Included:

*

* %

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

K-0S ONE, 68000 OPERATING SYSTEM

K-0S ONE, the 68000 Operating
System (source code included)
Command Processor (w/source)

Data and File Compatible with
MS-DOS

A 68000 Assembler
An HTPL Compiler
A Line Editor

$395.00

* * * * * * *x *

For your existing 68000 hardware, you can get the K-0S ONE
Operating System package for only $50.00. K-OS ONE is a powerful,
pliable, single user operating system with source code provided
for operating system and command processor. It allows you to
read and write MS-DOS format diskettes with your 68000 system.
The package also contains an Assembler, an HTPL (high level
language) Compiler, a Line Editor and manual.

SHIPPED ON AN MS-DOS 6 1/4" DISK. . . . . . . $50.00

Order Now:
VISA, MC
(503) 254-2005

HAWTHORNE TECHNOLOGY

8836 S.E. Stark
Portland, Or 97216
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IN THE PUBLIC DOMAIN

(continued from page 59)

volume is usually more current and
more readily available than the printed
catalog.

The ACGN]J BBS

All of the recent SIG/M and PC/
BLUE releases are also available on the
ACGN]J BBS at 201-886-8041. No pre-
registration is required to download or
upload. SIG/M volumes are stored as
SIGxxx.LBR. PC/BLUE volumes are
PCxxx.ARC. . In addition, any SIG/M
or PC/BLUE volume (or any file from
any volume) will be put up on re-
quest.

Volumes can be downloaded in their
entirety or, in most cases, component
files can be downloaded separately.
The board also has a considerable
quantity of software not in the SIG/M
or PC/BLUE library, including more
than 200 AMIGA files.

One of the fastest ways to make
donations to either the SIG/M or the
PC/BLUE library is to upload to this
board.

The State Of Public Domain

Public domain software began as a
way for programmers to help other
programmers avoid reinventing the
wheel, but sometimes it turns into
crass commercialism.

Not that this has happened sudden-
ly.. I remember when SIG/M started
.putting copyright notices on volumes
because the commercial company that
‘was then issuing the CPMUG volumes
started releasing SIG/M disks under
“their own label. (Editor’s note: That’s
Lifeboat, I believe.)

They finally shut down CPMUG, but
~we continued issuing SIG/M volumes
with copyright protection. Our pri-
mary means of distribution has been
via the non-profit clubs in our distribu-
tion organization. There were a few
commercial organizations which dis-
tributed SIG/M software without per-
mission, but we didn’t threaten to sue

them. We felt that, by participating in

the chain of distribution, they were
helping SIG/M achieve one of its goals
— the wide distribution of non-com-
mercial software at minimum cost to
the user. :

National Public Domain :
What started this off was a pres

release from the National Public Do-
main Software Rental Center announc-
ing they were going out of business
because of the threat of litigation from
PC-SIG. Who is PC-SIG? Well, accord-
ing to my interpretation of a letter
from one of my brother lawyers to
Don Johnson of the Public Domain
Copying Company, PC-SIG claims to
‘own’ just about every bit of public
domain software and freeware that is
out on the market!

We lawyers are kind of inclined to
stretch the rights of our clients to the
limit. There is no question that Don
Johnson has no right to distribute PC/
BLUE, SIG/M, or PC-SIG volumes
under the respective PC/BLUE, SIG/M
or PC-SIG names, because all of us by
putting a copyright notice on the an-
thology preserve our rights. However,
of the three, only PC-SIG is a commer-
cial (for profit) venture. SIG/M and
PC/BLUE are strictly non-profit mem-
bership clubs.

Yet look at the PC-SIG ads. Look at
their name. In the computer world,
‘SIG’ stands for Special Interest
Group. They advertise a one year
membership for $20. A membership in
what? It sure sounds like a member-
ship in a computer club’s Personal
Computer Special Interest Group.
‘Membership’ in PC-SIG is valuable
because it includes a newsletter and
software support, but why not call it a
‘subscription’ to avoid the confusion?

CompuServe

Equally shocking was a story in
InfoWorld that CompuServe claims a
copyright to all of the public domain
software uploaded to it. This story was
so absurd that I called CompuServe's
lawyer. He promised a statement on
the subject within two days. That
statement did not arrive by press time,
and a layman might suspect that PC-
SIG and CompuServe are going to
litigate which of them owns what
neither of them owns.

However, after reading the Compu-
Serve rules (GO RULES), I suspect
that InfoWorld is wrong. After reading
the PC-SIG position, it sounds like
another case of a full moon on the
West Coast. Let them go out in the
daytime and review their position be-
fore they push it further.

There is nothing wrong with com-
mercial ventures distributing public
domain software. Micro C has a fine
library of public domain software
available for distribution. So does PC-
SIG.

I agree that Don Johnson should not
distribute software under the PC-SIG
label anymore than he should do so
under the Ashton Tate label. How-
ever, Don has every right to distribute
the public domain software.on those
disks, unless the contents are truly
proprietary to PC-SIG. _

Consider this from the author’s
standpoint. PC-SIG appears to claim
ownership of everything on its disks. I
noticed that they put out a volume
containing PC-Outline (as did PC/
BLUE). Brown Bag has essentially the
same program out in a commercial
package. Following PC-SIG’s thesis to
its logical conclusion, should they not
sue Brown Bag? I have no love for
freeware authors, but if I were one of
them I'd think twice before I let PC-
SIG include my material in their li-
brary.

Litigation is an expensive matter as
the profession is well-paid for its
work. Sometimes it does pay to litigate
rather than fold for fear of the costs.
Moreover, a copyright suit would
properly belong in Federal Court. The
way things have been going in the
Federal Court system, PC-SIG could
very well get hit with the expenses of
a litigant defending against their law
suit. Maybe that’s the way to resolve
this issue. :

I would prefer, however, that PC-
SIG rethink its position and adopt a
‘live and let live’ attitude for the
benefit of both users and authors. By
that I mean, it should clarify to the
public that it is not a not-for-profit
‘user group.” It should also refrain
from making claims to what it does
not own. It should behave as a re-
sponsible member of the computer
community and not as a bully.
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IT’S EMERALD MICROWARE FOR EXPANSION AND SUPPORT FOR YOUR CP/M COMPUTER

HARD DISKS FOR YOUR Z80 SYSTEM

by Emerald Microware

If you have been thinking about moving up to a hard drive,
why wait any longer? We have everything you need to
complete your system, hardware and software, for the
Xerox 820, Kaypro, or almost ANY Z80 system.

HDS Host Board — If your computer does not have a hard
disk interface, this is the hardware that you need to connect
your computer to the WD1002 hard disk controller board.
¢ Plugs into the Z80 socket, no other wiring required

¢ Interfaces to the WD1002 controller board

¢ Switch selectable I/0 addressing

* Comes fully assembled and tested

THE WINCHESTER CONNECTION

by MICROCode Consulting

The most comprehensive hard disk software package that
you can buy.

¢ Designed for use with the WD1002 controller board

¢ Works with one or two hard disks — 5 to 64 meg

* Menu installation, no software to assemble

¢ Complete testing and error handling

* Automatic swap, warm boot from hard drive

e BIOS drivers install above or below CP/M, your option
* Allows custom partitioning and mixed drives types

¢ Includes manual, format, test, park, and swap utilities

WD1002-05 HARD DISK CONTROLLER BOARD
by Western Digital

¢ Standard ST506 drive interface

e Same size as standard 5V " drive

¢ 40 pin host interface

e WD2797 floppy disk controller interface on board
e Can control up to three hard drives

¢ Direct replacement for Kaypro 10 controller

HDS Board with Winchester Connection Software $ 89.00

WD1002-05 ControllerBoard. . ................ $185.00
HDS Board, WD1002 Board, and software ...... $250.00
ACCESSORIES FOR THE KAYPRO

AND THE XEROX 820

Xerox 820-2 Main Computer Board. ............ $ 75.00
Xerox 820-2 Floppy Controllerboard ........... $ 65.00
Xerox 820-2 Main board w/Floppy Controller. . . .. $125.00
Xerox High Profile Keyboard — bare ........... $ 25.00
Xerox internalvideocable .................... $ 8.00
Board mount power connector ................ $ 250

Parallel ASCll keyboard (not standard Xerox) ....$ 15.00
Dual 5% “ Disk Drives — DSDD 48 TP}, in cablnet with

standard Xeroxcable ...................... $265.00
Panasonic DSDD 48 TPI Disk Drives . .......... $114.00
Panasonic DSQD 96 TPI Disk Drives .. ......... $129.00
Rodime RO252 — 10 Meg — 32" Hard Drive . . .$275.00
Kaypro 2X Real-time Clock partskit............ $ 29.00
Kaypro 2X Hard Disk interface parts kit . . ... .... $ 16.00
UniForm by Micro Solutions, in stock for Xerox 820,

Kaypro, Morrow, Bondwell, and IBM-PC ...... $ 64.95

Prices subject to change without notice. Include $4.00 ship-
ping and handling, $7.00 for COD. Phone hours: 8:00amto
5:00 pm weekdays; check our bulletin board — RQP/M,
5:30 pm to 8:00 am seven days a week, for our latest stock
and prices. 30 day money back guarantee on all products.

THE KayPLUS ROM PACKAGE

by MICROCode Consulting

The most important element in the performance of your

Kaypro computer is its monitor rom. With KayPLUS you

get all of the advantages of a Kaypro 4 or 10, even on your

Kaypro 2.

¢ No software assembly required

e Install up to four floppies and two hard drives

» Boots from floppy or hard disk

o Supports 96 TPI, 48 TPI, and 32" disk drives

¢ 32 character keyboard buffer

¢ Automatic screen blanking (not avail. on 83 series)

¢ 12 disk formats built-in

¢ Full automatic disk relogging with QP/M

¢ Internal real-time clock and ram card suport

¢ Includes manual, format, configuration, diagnostics, sys-
gen, AND hard disk utilities

¢ Available for ‘83 and ‘84 series Kaypros n

KayPLUSROMSet. ..o $ 69.95
KayPLUS ROM Set with QP/M * ** SPECIAL *** $115.00

QP/M by MICROCode Consulting

Full CP/M 2.2 compatability with many more features.
You've seen the replacements that eat up memory and
need auxillary programs to run. Not QP/M. Fifteen internal
commands, automatic disk relogging (no more control C),
user area selection from colon, 31 user areas, drive search
path, archive bit maintanence, and transparent time/date
stamping, all in the same space as CP/M 2.2, Installs from
a convenient customization menu, without any software to
assemble. Bootable systems availble for Kaypro, Xerox
820 and Big Board.

QP/M Operating System, complete bootable copy $ 80.00
QPMwithoutBIOS. ............cevvenn.., $ 60.00

PLUS2 ROM by MICROCode Consulting
X120 DOUBLE DENSITY BOARD by Emerald Microware

Clearly the most versatile double density package for the
Xerox 820-1. Run up to four floppy disk drives at once, both
8" and 5% at the same time. Software compatable with
Kaypro and Xerox 820. Supports all standard printers, and
most add ons like the Ferguson Ram Board. You get mini-
monitor functions, autoboot capability, 19 built in disk for-
mats, and bank mode ROM operation for more space in
your TPA. Lets you run 48 TPI disks on 96 track drives.
Works with Uniform and QP/M.

PLUS2 ROM Set and X120 Board A&T ........ $ 135.00
PLUS2 ROM Set and X120 Bare Board . ... ... $ 62.00
PLUS2ROMSetonly....................... $ 49.95
120 Bare Boardonly *** SPECIAL *** ........ $ 15.00

Other kits, parts, and packages available

Service and parts available for Kaypro, Xerox, BBI, and
others. Call for information.

EMERALD
MICROWARE

P.O. Box 1726, Beaverton, OR 97075 ¢ (503) 641-0347
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Adding Automatic Capitalization

Adding Features To The FTL

Modula-2 Editor

Here’s an addiction that could be
deadly. Once you have it you won’t
want to give it up. Automatic inden-
tation and capitalization may not
sound like much, but wait till you
have them. Built into the editor, yet.

showed how the FTL Modula-2

In the Kaypro column in issue #32 I
Editor could be customized to al-

low proper use of a Kaypro II keypad..

In this article we’ll see how to make it
handle capitalization and auto indent-
ing as well.

The previous modification was quite
Kaypro specific, but this one should
work with either version of the FTL
Modula-2 Editor, CP/M or MS-DOS.

You could also install this in other
editors (if you have source) or make it
a standalone program.

I use a stand alone version with TDI
Modula-2 on an Atari 1040ST, but I'm
also working on adapting the FTL
Editor to my Atari system. This is
possible because Modula-2 code is
quite portable and easy to modify. I'm
really excited about having this editor
on a system with 1M of RAM and a
50-line screen. You didn’t know the
Atari Monochrome display supported
50 lines? Well it does, and they are
quite readable.

Back To FTL

I love Modula-2, but I hate having to
capitalize all of its reserved words. I
have enough trouble just spelling
“them right. When I have to get them
into upper case as well, my error rate
goes way up. I'm sure many of you
have the same problem. On the other
hand, I do like having the reserved
words capitalized, they really stand
out in the source.

Ford and Wiener, in their excellent
text Modula-2, A Software Development
Approach (Wiley, 1985), offer a solu-
tion. They have designed a file proces-

sor, in Modula-2, which will convert
all Modula-2 reserved words to upper
case. Neat.

But if the Modula-2 editor and com-
piler are linked together, it’s a pain to
leave the editor, do the capitalization,
and then return to the editor to start
the compiler. So I integrated the capi-
talization into the editor.

By Mark J. Boyd

Computer Science Department
University of North Carolina at Asheville
Asheville, NC 28804

Much To Do

The capitalization routine scans the
code as it is entered. With the editor
doing capitalization, I can tell immedi-
ately when I’ve misspelled a reserved
word or accidentally used one as an
identifier.

Auto indentation makes pretty print-
ing almost automatic. You just type in

dispatch table. Add the following:
MainTable[5ex]:=Scan;

and change the LF assignment to:

Figure 1 - Modifications to KEYBOARD.MOD
Near the beginning of this module there is a long list of modules
IMPORTed from EditContxjol, add: Scan, Autolndent

At the end of this module there is the intialization of the keyboard

MainTable[Oax]:=AutoIndent;

(®* '\' - new scan function ¥)

(* LF- new autoindent function #)

PROCEDURE Scan;
PROCEDURE Autolndent;

(®* THIS GOES AT THE BEGINNING #)
FROM scanner IMPORT scan;

PROCEDURE Scan;
BEGIN

RedoLine;
InsOneChar(CR);

RedoLine;
END Scan;

BEGIN
InsOneChar(CR);

RedoLine;
END Autolndent;

Figure 2- Modification to EDITCONTROL Modules

(# THESE GO IN AT THE END OF THE DEFINITION MODULE - EDITCONT.DEF#)
(% THESE GO IN THE IMPLEMENTATION MODULE - EDITCONT.MOD #)

(% THESE GO JUST BEFORE THE INITIALIZATION SECTION, NEAR THE END *)
(* Capitalizes keywords and autoindents next line #)

scan(CurFilePtr",TRUE);(® CAP. the keywords in the file #)
(* update the displayed line ®)
(* put in a CR #)
scan(CurFilePtr”,TRUE);(* put the intro in the file %)
(* update the displayed line )

PROCEDURE AutolIndent; (* Autoindents next line #)

scan(CurFilePtr”,FALSE);(* Get the intro for the line #)
(* put in a CR *)
scan(CurFilePtr” ,FALSE) ;(* put the intro in the file %)
(* update the displayed line #)
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a couple of spaces each time you enter
a control structure, and delete the
same number each time you exit one.

After entering a line of code I can
choose capitalization or indentation. If
I use a backslash instead of a carriage
return, the program capitalizes the
current line and indents the next. If I
use a linefeed, it just indents the next
line.

Since all keyboard interpretation is
handled by one module in the FTL
Editor, you can pick the keys you
want to use.

In fact, the FTL editor’'s modular
structure makes it easy to add new
features. The editor modules involved
in this mod are Keyboard, EditControl,
EditDisplay, and MakeEdits.

EditDisplay and MakeEdits are low
level modules used by EditControl to
control the display and the file. Key-
board connects procedures in EditCon-
trol with user keystrokes.

I added two new procedures to
EditControl, Scan and Autolndent.
Then I set up Keyboard to call them
when it saw a backslash or line feed.
See Figures 1 and 2.

Another new module, scanner, IM-
PORTs procedures from MakeEdits.
These procedures allow scanner to
move around in the file, read charac-

ters from the file, insert characters in.

the file, and delete characters from the
file. scanner EXPORTs scan, which is
IMPORTed by EditControl. It's used
by the procedures Scan and Autoln-
dent. Notice that Scan and scan are two
different procedures. Modula-2 is case sen-
sitive.

EditControl also IMPORTSs screen
procedures from EditDisplay. One of
these, RedoLine,is used in the Scan
and Autolndent procedures.

Finally, EditControl has a procedure,
InsOneChar, which is used by both
Scan and Autolndent to put carriage
returns in the file. Figure 3 and Figure
4 contain the DEFINITION and IM-

(continued next page)

Figure 3 - The New Module Definition
DEFINITION MODULE Scanner;

(® A routine which alternates between:
scaning a line of Modula 2, capitalizing reserved words and
autoindenting the next line with the indentation found in
the first pass. It is always called twice, but other work
must be done between the calls, see editcont.mod.

)

FROM MakeEdits IMPORT EditFile;
PROCEDURE scan(VAR f:EditFile; full:BOOLEAN);

Figure 4 - The New Module Implementation
IMPLEMENTATION MODULE Scanner;

(* based on the FSM approach given by Gary A. Ford and Richard S. Wiener,
MODULA-2 A SOFTWARE DEVELOPMENT APPROACH, Wiley, 1985, page 350 %)

FROM MakeEdits IMPORT EditFile, DelChars, InsChars, BackOneChar,
ForwardOneChar, GetCurrentChar;

Conggfsize = 15; (% Max length for Modula-2 'symbol! %)
introsize = 40; (® Half screen width - to allow 40 spaces and/or tabs #)
LF = Oax; (% Last character in EOL marker in file #)
SPACE . = 20x; (% White space characters ¥)
TAB = 09x;
TYPE

(% These are the states of the Finite State Machine %)
states = (start, insym, instr, incom, encom, excom);
barray = ARRAY {1 .. bufsize] OF CHAR;

iarray = ARRAY [1 .. introsize] OF CHAR;

CHARSET = SET OF CHAR;

VAR (* all variables are global in this module #)
state : states; (% state of FSM #)
ch : CHAR; (®* current character in buffer #)

delim  : CHAR; (* holds string delimiter ¥)

buffer : barray; (% symbol buffer #)

intro : iarray; (% intro buffer #)

buflen : CARDINAL;(® number of characters in symbol ¥#)
introlen : CARDINAL;(® number of characters in intro to line #)
Jik,1 ¢ CARDINAL;(® counters for various loops ¥#)

symset : CHARSET; (® the set of characters used in symbols ®#)

flag,sec : BOOLEAN; (* flag is gnl purpose BOOLEAN, sec is for pass #)
sp

a2 : ARRAY [0 .. 13] OF CHAR; (* this is really one big CHAR array %)
a3 : ARRAY [0 .. 57] OF CHAR; (¥ but there is no easy way to do #)
alt : ARRAY [0 .. 75] OF CHAR; (* initialization on any array of *)
a5 : ARRAY [0 .. 49] OF CHAR; (® 350+ characters - so I do it on #)
a6 : ARRAY [0 .. 41] OF CHAR; (* ten smaller arrays. Obviously this®)
aT : ARRAY [0 .. 35] OF CHAR; (® requires that bounds checking be #)
a8 : ARRAY [0 .. 15] OF CHAR; (* turned off and that arrays be *)
a9 : ARRAY [0 .. 17] OF CHAR; (* be stored contiguously in memory. #)

al0: ARRAY [0 .. 291 OF CHAR;
alld: ARRAY [0 .. 15] OF CHAR;

€50CEDURE scan(VAR f:EditFile; full:BOOLEAN);
This procedure alternates between scanning a line and writing the
intro from the line just scanned - IF full THEN auto capitalization
is performed as part of the first pass. ELSE the first pass Jjust
gets the intro string for use on the second pass. f is the file
being edited.

)
PROCEDURE check ():BOOLEAN;
(*

this procédure checks a symbol to see if it should be capitalized
*

ARRAY [2 .. 15] OF CARDINAL;(*® Array of indexes into the CHAR array %)
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AUTOMATIC CAPITALIZATION

(continued from page 63)

PLEMENTATION MODULEs for scan-
ner.

If you're confused by this discus-
sion, spend some time studying the
editor structure. It took me quite a few
hours to figure out how to integrate
the new functions. It’s a nice clean
structure, but a text editor is compli-
cated. -

scanner

scanner’s structure is a bit strange. It
exports a single procedure which alter-
nates functions on successive calls.
The first time it is called it scans the
line of code in the file. I think of this
as its first pass.

On this pass it looks for spaces or

tabs, and, if a flag (full) is set, it
capitalizes the reserved words. The
second time it is called it sticks white
space into the beginning of the (next)
line.
" Both Scan and Autolndent call scan
twice. The difference is that Autoln-
dent doesn’t ask scan to do capitaliza-
tion.

The algorithm in scanner works a bit
like a spelling checker. It scans the line
of code, checking everything that
could be a reserved word against a list
of reserved words. Unlike a spelling
checker, it must keep track of not only
the current word, but some of the
context in which the word occurs. In
Modula-2 we have strings and com-
ments where a reserved word could
not occur. For example, MODULE
may be a reserved word in Modula-2,
but it is not when it occurs in a string
or a comment. Thus:

DEFINITION MODULE test;
(* This is a test module *)

and
WriteString (‘This module is done’);

A deterministic finite state machine
(FSM) is just what we need. If we
think of the system as being in one of
a finite number of possible states, then
the state of the system (for example
““in a comment’’) is all the information
we need to decide how to process the
current input. ‘

Each state has its own rules. These

Figure 4 - The New Module Implementation (continued)

BEGIN
flag := FALSE; (* will be set true if match on all characters %)
(* Put a marker after the end of the symbol to stop comparison #)
buffer[buflen+1] := *1';
(* Then point to array position corresponding to buffer length #)
k := splbuflen];
(* Now scan all entries of that length for a match on all characters #)
LOOP
1 :=0;
WHILE a2[k+1] = buffer[1+1] DO 1 := 141 END;
(% If a match on all characters is found then return TRUE #)
IF 1 = buflen THEN
flag := TRUE;
EXIT;
END
k := k + buflen;

. (% Else if all keywords of that length checked then return FALSE ¥%)

IF k >= splbuflen+1] THEN EXIT END;

END

RETURN flag
END check;
BEGIN (®* PROCEDURE scan #)
(® .
" ' The BOOLEAN sec keeps track of which pass we are on.
#)

sec := NOT sec;

IF sec THEN (* second pass %)

IF introlen > 0 THEN InsChars(f,intro,introlen) END;

ELSE (* first pass %)

(#

* Place a marker in file - to mark current position and to make sure
that all lines ending with a symbol return to the start state.
")
intro[1]:=20x;
intro[2]:=00x;
InsChars(f,intro,2);(% use procedure InsChars from MakeEdits %)

Move back to beginning of line.
")
WHILE BackOneChar(f) AND (GetCurrentChar(f) # LF) DO END;
introlen := 0;
(s
IF NOT BEGINNING OF FILE THEN move forward to first character of line.
IF BOF THEN we are already on the first character of the line.
%)
ch := GetCurrentChar(f);
IF ch = LF THEN )
flag := ForwardOneChar(f);
ch := GetCurrentChar(f)
END;
(»
Now we save the intro to the line ( white space )
*) .
WHILE ((ch = SPACE) OR ( ch = TAB)) AND (introlen < introsize) DO
INC (introlen);
intro[introlen] := ch;
flag := ForwardOneChar(f);
ch := GetCurrentChar(f)
END; (® WHILE #)
(s
There are two possibilities on first pass: if not full then
; we just get the intro. If full we also do capitalization.
L .
IF full THEN
buflen:=0;
state := start:

(* Initialize symbol buffer *)
(* and state of FSM ®)

WHILE (ch # 00x) DO (* Now process line until end marker is found #,

This is basically Ford and Weiner's FSM, but without handling of nested

.gomments ~ their design processes a file, this one just does a line.
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)

(®

(®
*)

(®

®)

(®
*)

(®

)

(®

(®

(=

*)

CASE state OF
start :
CASE ch OF
fat .. 1zt ¢

There are three ways to exit the start state; ecountering a symbol,
ecountering a comment, or ecountering a string. If a letter is
encountered,it starts a symbol. We go to the insym(bol) state.

state. := insym;
Symbols are stored in buffer for comparison to the keywords #)
INC(buflen);
buffer[buflen] := ch;
!

An open paren may be the start of a comment, state is en(tering)com(ment).

(e : state := encom;

A single or double quote is the start of a string literal.

The new state is instr(ing). We must record the delimiter.

the mim . state :

delim :
END !
insym :

When we are in a symbol, we continue as long as the characters
encountered are lowercase letters ~ we do not allow mixed case
or digits. Each letter is stored in the buffer.

IF (ch IN symset) AND (buflen < 14 ) THEN
INC(buflen);
buffer[buflen] := ch;

When a character other than a letter is encountered, we check to see if
the symbol in the buffer is in our table. If it is we CAP the symbol in
the file. The function BackOneChar and the procedures DelChars and
InsChars used for this process are from the module MakeEdits.

ELSIF (buflen > 1) AND (check()) THEN
FOR J := 1 TO buflen DO (® move back thru file ®)
flag := BackOneChar(f); (* flag is just a dummy %)
buffer[j] := CAP(buffer[j])(® CAP the buffer too ¥)

END;

DelChars(f,buflen); (* remove the symbol #)

InsChars(f,buffer,buflen); (* and replace it #)

buflen := 0; # reset for next symbol®)

state := start; (® back to start state *®)
If the symbol is not in the table then we leave the file alone ¥)

ELSE
buflen := 0;
state := start;
END |
instr :
When in a string we just watch for the string delimiter ®*)
IF ch = delim THEN
state := start;
END |
encom :

(* reset for next symbol®)
(% back to start state *#)

When en(tering)com(ment) we go to incom(ment) if the next character
is '#1  instr if the next character is a delimiter, and insym if it
is in symset, else back to start.

IF ch = '#' THEN
state := incom; .
ELSIF (ch = "'") OR (ch = *'"') THEN
state := instr;
delim := ch;
ELSIF (ch IN symset) THEN
state := insym;
INC(buflen);
buffer[buflen] := ch;

rules are checked each time the system
accepts input. They determine what
the system does with an input.

An input may cause a change of
state, some action in the current state,
or it may be ignored. FSMs are very
powerful tools for designing many
types of computer programs. Ford and
Wiener use one as the basis for their
capitalization algorithm.

Six States

1. Start. This is the default state.

2. In-string. This occurs when a ' or
is found, and continues until the
same character is repeated. (Entered

from start.)

3. Entering-comment. When a ““("’ is
found, there’s a chance it’s the begin-
ning of a comment. (Entered from
start.)

4. In-comment. If the next character
after the /(" is "“*"’, we are indeed in
a comment. (Entered from entering-
comment.) .

5. Exiting-comment. When we fin
another ““*”’, it may be the beginning
of the end (of the comment). (Entered
from in-comment.)

6. In-symbol. This is entered when a
lower case letter is encountered. It
keeps track of the characters entered,
and continues until something other
than a lower case character is found.
(Entered from start.)

I used a linear search to compare the
symbol with the reserved words of the
same length. If there’s a match, the
symbol is deleted from the file and the
uppercase reserved word is inserted. If
there is no match, the symbol is
discarded. Since the program only
checks symbols that are all lowercase,
you can use mixed-case symbols with
the same spelling as reserved words.

The processing of a line is fairly
involved, but still fast. On my 5-MHz
Kaypro 8, it appears to be instanta-
neaus.

I type the line and hit the backslash.
All the reserved words switch to up-
per case and the cursor appears under
the first non-blank character in the
line. If you hit line feed, you just get
the auto indent.

I find it easy and natural to use
these new features when entering
Modula-2 source. They do not inter-

"

(continued next page)
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AUTOMATIC CAPITILIZATION

Figure 4 - The New Module Implementation (continued)

ELSE
state := start;
END |
incom :
(* When in comment we watch for '#', new sate is ex(iting)com(ment) #)
IF ch = '#' THEN
state := excom;

END |
excom :
(* When exiting a comment we must find ')! for the new state to be start ¥)
IF ch = !)' THEN '
state := start;
ELSE
state := incom;

END
END (¥ CASE %) 4
(% Get the next character to process #)
flag := ForwardOneChar(f);
ch :z GetCurrentChar(f);
END (* WHILE #)
ELSE (®* NOT full ®)

(* If we are only getting intro we must skip over the rest of the line %)

WHILE (GetCurrentChar(f) # 00x) AND ForwardOneChar(f) DO END; -
END (® IF ®)

(* Finally, we remove the marker we inserted at the end of the line %)
flag := BackOneChar(f); (* We are on second character #)
DelChars(f,2); (* Remove both characters %)

END (% IF #)

END scan}

BEGIN (* initialization of data structures used by scan %)
symset := CHARSET{'a' .. 'z'}; (¥ only lower case will be considered *)

a2 := 'bydoifinoforto!; )

a3 := 'absadrandcapchrdecdivendforincmodnewnilnotoddordsetvarval !;

alf := 'bytecasecharelseexclexitfromhal thighinclloopprocrealsizethen
truetypewithword®;

a5 := 'arraybeginconstelsiffalsefloattrunctsizeuntilwhile';

ab := 'exportimportmodulerecordrepeatreturnsystem';

al := 'booleandisposeintegerpointerprocess ';

a8 := 'cardinaltransfer';

a9 := 'procedurequalified';

al0 :='definitioniotransfernewprocess';

all :='implementation *;

(* These are the positions 'within' a2 where each of the above arrays
start. This is used to shorten the search by only searching that
part of the .table which contains entries of the same length as the
symbol. These positions are correct if the arrays are stored adjacent
to each other in the order they were declared. The arrays all have
an even number of bytes. This allows the same declaration to work
on a Z80 ( byte aligned variables ) and a 68000 ( word aligned ).
I think it should work on other 16 bit processors as well, but I
haven't tried it. %)

spl2] := 0; sp[3] := 14; spll] := 72; sp[5] := 148;

sp[6] := 198; sp[7] := 240; sp[8] := 276; sp[9] := 292;

. 8pl10] := 310; spl11] := 354; sp[12] := 354; sp[13] := 35U4;

spl14] := 340; sp[15] := 354;

sec := TRUE; (® set it up to start on first pass %)

END Scanner.

(continued from page 65)

fere in any way with the use of the
editor for non Modula-2 text. There is
only one drawback: you lose about 2K

from the maximum file size.

This shouldn’t be a problem for the
MS-DOS version. My system - (61K
TPA), can only edit files up to 16k.

If you must have 20K files and these
features, or if you have an unusually
small TPA, you might consider remov-
ing something from the editor. The
macro features use over 4K. Just elimi-
nate the Macros related procedures
from Keyboard and DoMenu.

This reduces the editor to less than
32K, even with my new functions. The
only problem is the input function,
ReadAChar(ch), which is used in Key-
board. It can be replaced with

REPEAT

 BusyRead(ch);

UNTIL ch <> 0;

Before You Begin

Make a copy of your editor disk and
compile the unmodified editor. (It’s
not difficult, but you may have a disk.
space problem).

Now, modify the Keyboard.mod,
EditCont.def and EditCont.mod mod-
ules (following the instructions in Fig-
ures 1 and 2), then enter (or better yet

‘get copies of) scanner.def and scan-

ner.mod.

Next compile these modules and
everything higher up in the editor
structure (everything that comes after
the modified = modules in
RECMPED.SUB).

Finally, link the editor (last step in
RECMPED.SUB). ‘

You will be rewarded with an editor
that really makes Modula-2 source
entry a lot easier. And you will have
learned enough about the editor to be

able to design your own modifications.

66
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TS' FOR EMULAT'ON Run CP/M™ on your IBM or compatible. . .

Using high-performance software and/or co-processor cards to execute your favorite CP/M™
software. Run Perfect Writer, WordStar and most other CP/M™ programs.

We offer several models. . .

ZSIM Software Z80 Emulator

The ZSIM software package emulates a Z80, CP/M system on an IBM-PC by means of software only. No co-processor
card is required, (V20 chip optional).

If you have a PC/AT, especially 8 mhz or faster, then the ZSIM program can be efficient in running CP/M software.
ZSIM is the fastest software emulator on the market, running 20-100 percent faster than competing packages.

ZSIMkwiIl run SLR systems assemblers and linkers, the DSD80 Remote Debugger, and Z-World's 1SIS emulator
package.

PRICES:
ZSIM for use on a single PC: without NEC V20 chip $99.95
with NEC V20 chip  $119.95

BLUE THUNDER

The Blue Thunder Z80 co-processor, with the inctuded CP/M emulator software, allows the
customer to run CP/M-80 software on an IBM-PC, PC/XT, PC/AT or compatible.

hitecy,
7] .
Progra, 3dapy “Upito, ,: " SUppory © Wit
Y boarg RaA Megaby?es of
3 280x 960 M MS.DOS on.
X 25 . OP"rniz- °Derat,‘ng sy
C, pagd NATIg Votem
asca/ & Fon,gomp”ers
n

The Blue Thunder is more powerful than a real CP/M system operating at the same clock
speed. The host PC provides additional computer power to efficiently buffer the I/O. The tran-
sient program area is a full 63K bytes. Much more than in most CP/M systems.

The Blue Thunder regular version runs at 5 mhz. The high speed version runs at 10 mhz.
These are honest clock speeds, with no wait states or clock stretches.

. oo
PRICES: Doar ”2?:;350/08"730 bog
Blue Thunder, 5mhz  $799.50 AT (16.4f bu;"a"ca”y Seng e’ds u;
Blue Thunder, 10 mhz $399.95 ). ang
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New Hitachi HD64180

A co-processor based on the Hitachi HD64180, Z80 compatible microprocessor. It has provision of two SBX piggy-
back boards following Intel SBX standard. Use any of dozens of commercial SBX boards or design your own to inter-
face your special equipment. Includes two counter-timers, two DMA channels. Complete technical manual. Extensive
software support. OEM pricing. A general purpose auxiliary processor for IBM-PC or PC/AT.

PRICE:
from $395.00

SLR-SYSTEMS: SOFTWARE - SOFTAID-EMULATORS & SOFTWARE

SLR 101 ZBOASM: ZBO/NSCB00, Zilog mnemonics Price: $49.95 SOF 085 ICE-8085: 8085 ICEBOX . Price: $595.00
SLR 103 SLR180: HD64180, Zilog/Hitachi mnemonics Price:  $49.95 SOF 643 ICEPACK-CPM: ICEBOX software support for CP/M Price: $200.00
SLR 151 ZBOASM+:280/NSC800 T-STATES, Zilog mnemonics Price: $195.00 SOF 645 ICEPACK-DEV: ICEBOX software for MS-DOS and CP/M Price: $300.00
SLR 153 SLR180+:HD64180 T-STATES, Zilog/Hitachi mnemonics Price: $195.00 SOF 642 64180 BASIC: Basic iler for 64180 sy  includes extended memory support,
multitasking, ROMable code, 32 tasks and SYM file generation. Price: $450.00
SLR 131 SLRNK: Linker with Librarian Price: $49.95
SOF 652 MTB-CP/M: CP/M Basic compiler Price: $79.95
SLR 181 SLRNK+: Superlinker Plus with Librarian Price: §195.00
SOF 653 MTB-DEV: MTBASIC Developers Pack, includes MS-DOS and CP/M MTBASIC Price: $100.00
SLR 192 DSD8OR: Remote Debugger for CP/M boards Price: $195.00
SOF 660 AZBO: Macro cross assembler for the Z80 Price: $250.00

Z‘WORLD EMULATURS & SDF'WA RE ) SOF 661 ALINK80: Linker for the above Price: $225.00

DEC 101 Blue Lightnin: 9.25 mhz 280, CP/M emulator 128K RAM widisk butfering, ZBOASM,
SLRNK, and DSD80 included, the ultimate 8-bit devel system. Price: $575.00 SEAGATE KITS
- 20 mb (W.D. controller) $375.00

DEC 189 D64180-SK: DB-9 connector kit Price: $5000 30 mb(R.L.L.) $475.00 DISKETTES

DEC 202 D111B: SIS emulator Price: $395.00 5% ds/dd $5.95 box
9,

DEC 303 DB ISIS and Blue Thunder Price: $495.00 5% ds/hd $75.95 box

DEC 304 DI1BTHS: ISIS and Blue Thunder High Speed Price: $695.00 AST Sixpak Premium

DEC 188 M256: 256K RAM piggy-back board for D641808 Price: $9500 with 256K RAM $799.95

caLL: TS] 800/874-2288 Ask ABoUT OUR RANGE OF 68020

503/345-7395 in Oregon CO-PROCESSORS
L



C'ING CLE

ARLY

C’ing Into Graphics

Now that you've got graphics, all
kinds of graphics, whatcha gonna do
about it? Be impressed? You can do
better than that.

™

f late I've been toying with
Othe creation, alteration, and

presentation of screen graph-
_ ics on IBM PC compatibles. Nothing
very ambitious, mind you, but enough
to excuse more excursions into C.
Screen graphics and C go as well
together as — uh — the old Kaypro
Tandon drives and BDOS errors. C is
fast, provides a rich set of bit opera-
tors, and is easy to soup up with
assembly language.

All three traits are essential. Since a
Hercules graphics display contains 32,-
768 bytes, and every byte contains 8
bits, we are talking about LOTS of
calculations to wander across the
screen.

The standard color graphics display
involves a piddling 16,384 bytes — but
that’s a quite few ““for’’ loops, too. A
clear and simple representation of bit
arithmetic is essential if one needs to
alter parts of the bytes in a memory-
mapped display.

Assembly language is the greatest
pain of all, the fly in my personal
ointment, and yet I haven’t found a-
way to avoid it. That’s mostly because
the DOS graphics utilities, like all the
rest of the DOS screen utilities, are'so
darned slow. Besides, DOS doesn’t

even acknowledge the existence of -

such a de facto standard as the Her-
cules graphics card. '
To get full use of one of those
delightful $80.00 Hercules clones from
Taiwan (I'm gazing at one doing its

thing right now), you have to program

down to the bare metal.

So I've been experimenting with the
ways to manipulate graphics with C,
and I mean experimenting. The follow-
ing discussion is nothing more than

progress notes from a rank amateur.

This time I'll offer general methods
and observations; next time I'll get
practical and show some ways to
capture, edit, and redisplay graphics
screens from commercial programs
such as Lotus. We'll even do some
resident-C work.

1 know there are faster algorithms
and nice commercial and public do-
main utilities that do much of this for
you. But anyone who reads Micro
Cornucopia must be a bit of a do-it-

yourselfer, and those of us who read.

or write C columns must be the worst
of the lot. (Editor’s note: Best of the
lot.)

Getting Into Graphics

The graph hacker needs first to
know how to get into the proper
graphics mode. Though you can of
course dedicate different programs for
different graphics cards and leave the
choice up to the user, I find it easy to
use an interrupt 11h call to find out
what video card is available.

If we ignore the possibility of an
EGA card or some exotic variation like
Plantronics — something that’s going
to get harder and harder to do in the
years ahead — we face three possibili-
ties:

1. IBM color graphics card, or equiv-
alent. , '

2. IBM monochrome card, or clone.

3. Hercules graphics card, or clone.

By Ron Miller

1157 Ellison Dr.
Pensacola, FL 32503

On returning from an interrupt 11h
call, if bits 4 and 5 of the ax register
are set to 1, it’s a monochrome or a
Hercules card, with its screen memory
beginning at 0xb0000. Otherwise it's
color graphics, beginning at 0xb8000.

My usual trick is to declare a global
unsigned “‘scrseg’’ that can act both as
a flag and as a segment locator for
high speed block move statements. My
code usually contains something that
looks like:

interrupt(0x11,&rr);
serseg=((rr.ax>>4)&3==3)20xb000:0xb800;

Of course, we have those delightful
bit operators from C, plus the ternary
operator. If nothing else, C is efficient.

If the video card provides color
graphics, you can just use interrupt
10h, service 0, to set the mode to 4, 5,
or 6, depending on your tastes and
your monitor.

Hercules?

If screen memory is at b0000h,
things get sticky. The results, how-
ever, are much better. Anyone who

“has had to put up with medium

resolution graphics on a composite
monitor has a revelation in store when
he sees 720x348 graphics. But how is a
program to know whether it has a
graphics card? Try to send Hercules
graphics data to an IBM monochrome
(character only) card, and you get
either garbage or nothing.

Figure 1 - Check For Hercules Card

#define STATUS 0x3ba
, t{lerc()

char test;
uynsigned 1;

test = inb(STATUS) & 0x80;

/% it's graphicsi! #/
return 0;°

/%% courtesy of Hercules Corp. %/

for(i=0;1<0x8000;i++) if( (inb(STATUS) & 0x80) != test ) return 1;

/% no retrace bit change, no herc card %/
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Short of risking a lock up, the only
way to find out whether you have a
Hercules card is to get down to the
hardware. The status port of the 6845
video-controller chip on the mono/
Hercules cards is at 0x3ba. It so hap-
pens that the Hercules Corporation
sets the high byte of that port during
video retrace in the text mode. The
standard mono card doesn’t. All you
have to do is test the high byte over a
period of time. If it changes, you have
a graphics card. I put a ‘’boolean”
function in my program that returns
TRUE if the card can show graphs —
see Figure 1.

If this function returns a FALSE,
then a polite “’sorry no graphs’’ signal
pops on screen when necessary.

The real problem is getting the Her-
cules card into the graphics mode. As
I said, DOS won’t help you. Neither
will the documentation on many com-
mercial cards, which simply offer
patched BASIC routines. There are
some things I will not do, even for
beautiful graphics.

Fortunately, my Taiwanese clone-
maker published the requisite port
calls amid the broken English. All you
have to do is send a herd of port calls
to the 6845 video chip. See Figure 2.

Yeah, I know that that’s sloppy,
sloppy code. Unfortunately, the 6845
must be very unstable in transition,
because when I set up the code to
read an array of numbers with a nice
loop, it apparently takes too long and
the whole thing locks up. I'm not sure
whether any other higher-level lan-
guage will be fast enough to permit
even this. Maybe one would have to
go to in-line machine code with Turbo

Pascal. I wouldn’t even try it in BA-

SIC. :

Tinkering With The Bits

Now for some graphics. The first
rule for speed and ease of operation is
that screen memory is much easier to

(continued next page)

Figure 2 - Getting A Hercules Card In & Out Of Graphics Mode

#define INDEX 0x3b4 /% index register for herc adapter ¥/
#define MODE 0x3b8 /% mode control adapter ¥/
#define CONFIG 0x3bf /#* configuration switch %/ -
#define TEXT 0x29 /®* text setting for mode control *
/% This could be 0x28; but 0x29 keeps mono card from self-destructing
if you aceidentally call the wrong video card %/
I{L_tograph()

outb(3,CONFIG); /* set to full screen buffer=zboth pages activated */
outb(CON | 2,MODE); /#* set to graphics mode %/
ertout(0,0x35);
crtout(1,0x2d);
ertout(2,0x2e);
crtout(3,0x7);
ertout(4,0x5b);
ertout(5,0x2);
ertout(6,0x57);
ertout(7,0x57);
ertout(8,0x2);
ertout(9,0x3);
ertout(10,0x0);
crtout(11,0x0);
ertout(12,0x0);
ertout(13,0x0);
ertout(14,0x0);
ertout(15,0x0);
ertout(16,0x0);
) ertout(17,0x0);

yL LI T TTTT YTy
t{x'_fromgraph( )

outb(CON,MODE) ;
outb(0,CONFIG);
crtout(0,0x61);
crtout(1,0x50);
crtout(2,0x52);
crtout(3,0xf);

crtout(4,0x19);
ertout(5,0x6);

crtout(6,0x19);
ertout(7,0x19);
ertout(8,0x2);

crtout(9,0xd);

crtout(10,0xb);
crtout(11,0xe);
ertout(12,0x0);
ertout(13,0x0);
ertout(14,0x0);
ertout(15,0x0);
ertout(16,0x0);
ertout(17,0x0);

/% text mode ¥/
/% cancel paging %/

/EERERRRERNRESAN )
ertout(reg,val)
char reg,val;

outw(reg+0x100*val, INDEX) ;
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C’ING CLEARLY

(continued from page 69)

manipulate down in the cozy confines
of the data segment of your C pro-
gram than in the stratosphere.

Even if you own a “long’ C that
lets you point directly to the screen
memory, bit-fiddling will go ever so
much faster if work is done in a 64K
““short’” region of main memory. To
go over an entire screen means a
multitude of function calls, and long
calls (that is to say, calls that change
the code segment as well as the offset)
take time.

As I've pointed out in previous
columns, the high speed block transfer
routines of the 8086 family are so fast
that moving 16 or 32K of memory back
and forth from buffer to high memory
takes almost no time. Of course, this
presupposes that you have 16 or 32K
in the data segment to spare.

If only it were easy to relate buffer
addresses to CRT coordinates. The
color graphics card uses double inter-
leaving, gaining no doubt some speed.
But it complicates writing to the

screen. In either medium or high

resolution, the bytes representing ev-
ery other line on the CRT are 0x2000
apart in memory. Not to be outdone,
- Hercules uses quadruple interleaving,
with four “‘pages,’’ each 0x2000 long.

Graphing Something

Let’s draw a one-cycle sine wave
(with X Y coordinates) and make it run
on both the CGA (color graphics
adapter) and Herc card. (See Figure 3.)

That horrid mess of shifts and and’s
and or’s in the pixel() function is just a
faster version of the div-ing and mod-
ing forced upon us by the interleaving
of graphics memory.

Shifting and bit arithmetic are usual-
ly faster than adding, subtracting,
multiplying, and dividing when we’re
dealing with powers of two. In this
case the speed gain is minimal, since
floating point arithmetic is the real
boat anchor. '

I never claimed this was a tutorial in
high-speed graphics. But if you can do
your screen manipulations with inte-
ger operations, things speed up a lot.

" Figure 3 - Draw Youf Own Sine Wave

#include <regs.h> /* for interrupt calling %/
#define pi 3.1416

unsigned scrseg;

double x_ratio,y_ratio;

struct regs rr;

char %cptr;

?ain()

unsigned i, j,*intptr,x_count,y count,mid _x,mid_y,scrsize;
char *hold;

interrupt(0x11,&rr);. /% use int 11h to find text mode */

scrseg = ( (m'.ax >> 34) & 3 == 3) ? 0xb000 : 0xb800;

i1f( (scrseg == 0xb000) && Iherc() ) exit(); /% exit if no graphics */

if(serseg=: OxbOOO){
x_count=720;
y_count=348;
scrsize=0x8000;
}

else{
x_count=640;
y_count=200;
t}xcraize:OxllOOO ;

mid_x = x_count/2; /% mid screen ¥

mid_y = y_count/2;

y_ratio= 2.6667/y_count;

x_ratio = 2%pi/x_count; /* one cycle of sine %/

hold=malloc(0x8000); /% allocate and clear buffer ¥/

memset(hold,0,0x8000);

for(1=0,cptr=hold;i<x_countji++){
pixel(i,mid_y-sineconv(i-mid x)); /* origin at mid screeen */
x}:ixel(i,mid_y); /% draw in y-axis %/

for(1=0;1<y_count;i++) pixel(mid_x,i); /% draw in x-axis %/ :
< 1f(scrseg==0xb000) h_tograph(); else c_tograph(); /* to graph mode®/

poke(scrseg,0,hold,scrsize); /% send buffer to screen memory */ .

getchar();

if(scrseg==0xb000) h_fromgraph(); else c_fromgraph();

clr('s'); /% clear screen routine %/

[REBREANRARARARRRE,

sineconv(x)"
int x;
{

double sin();

return (int) (sin((x)#x_ratio)/y_ratio);
} /% using a cast to truncate floating point %/
/SRR NNERRERRRER)

pixel(x,y)
int x,y;
{

unsigned offset;

off'set-(scrseg =0xb000) ? 0x2000%(y&3) + 90'(y>>2) + (x>>3)
: 0x2000%(y&1) + 80%(y>>1) + (x>33);
cptr[orfset] = 0x80 >> (x&T); /% cptr points to base of bu:“t‘er */

/% or-ing pixel position with the graphics screen byte %/
/llllllllll.lllll/

?;tosraph( )

rr.ax=6; /% go to high resolution mode'/
interrupt(0x10 &rr);

/AREEE RS R RENRNRAR )
({:_rromsraph( )

rr.ax=3; | /% back to text mode ¥/
interrupt(0x10,&rr);

JHERARERR AR ERRNRR NS,
«««<AND INCLUDE THE CODE FROM THE OTHER FIGURES
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XEROX°820-1 & 2 ITEMS

820-1 board, A&T..c.eeeercrccncnssanessa$50.00
with 8" CP/M package.............. 70.00

820-2 boArd, A&Teeseeevsenenensnenaenens 70,00 qi\""\ o
with 8" CP/M package.............. 90.00 eg; st)

FLOPPY CONTROLLER card, A&T............ 95.00 ot 1

i if purchased with 820-2........... 65.00 ) Qa\

CO-PROCESSOR board.....coeeveessaensess 65.00 e

8" CB/M package (820-1)................ 35.00 1

8" CP/M package (820-2)...ccc0veeeeve.. 35.00

5 1/4" dQual disk drive CABLE........... 20.00

Xerox is a trademark of Xerox Corporation. CB/M is a trademark of Digital POOR MAN,S NETWORK
Research. .

Capacitors

Now you can implement networking on your own CP/M computers and share resources

Diodes PHILIPS@DRIVES whenever you want. Each user can access files and printers on the other computer
ECL 280-B 6MHz 5'1/4" DSDD directly, without expensive hardware or switches, and without a communications pro-
Eproms $4.50 96 TPI - 300 RPM gram. Share floppies, RAM-disk, hard disks, and printers between two users. Works with
Fuses 16 $3.00 most standard CP/M programs, like Wordstar, PIP, dBase I, etc.
LED'S or more 3. $50.00 2/$90.00 Poor Man's Network works best with bidirectional parallel ports, or standard serial ports at
Linears 9600 baud or greater. Present version supports two computers only, and requires CP/M
Memory Chips 2.2 on each computer. Uses only 6K of memory. Does not require a hard disk; runs on
Pots 8080, 8085, Z-80, HD-64180.
Regulators 12" CRT MONITOR Poor Man's Network comes ready to run on BigBoard | and II, Xerox 820, NorthStar
Resistors w/power supply (no case) Horizon, NorthStar Advantage, Televideo TPC I, Kaypro (not 2000), Apple Il (Super
Sips $20.00 Serial required), S-100 with Compupro Interfacer 4. Can be installed on other computers
Sockets by altering one of the assembler overlay files provided. Each disk contains drivérs for all
Switches the specified computers.
Transistors Best of all
7400 5 1/4” DSDD DISKS .60 s the pce: ony SO!
Zzgs more ' Specify disk format: 8” SSSD, NorthStar, Kaypro, or Apple CP/M. Phone orders accepted; sorry,
no CODs or Purchase Orders. Payment may be by certified cheque, money order, Visa, or
——— LINE CORDS Mastercard. Personal cheques from outside Canada require up to 6 weeks to clear. Canadian
SCOTCH DC300A DATA CARTRIDGES 10A 125V 1250w orders please pay in Canadian dollars; others in US dollars. Price includes diskette, manual and
(USED) eeeueeenneeeneaese$5.00 $3.00 postage. Ontario residents please add provincial sales tax.
Note: If you use another operating system, such as CP/M 3 or PC-DOS, send us your name and

address, but no money, and we will notify you when it is available for your system.

E21 COMPUTER PRODUCTS ANDERSON TECHNO-PRODUCTS INC.

. _ 947 Richmond Road, Dept C
2273 American Ave. #8 - Hayward, CA 94545 Ottawa, Ontario K28 6R1, Canada

(a15) 786-9203 , Telephone 613-722-0690 for more information or to order.

sy - . , Vi t d. caiiforni i dd . - . . . .
:ET,: t:,r: P;Y’;:“: ,ffbmg ;:y:g?;'é}:x;:;pmen:slb;!;P; ;::un;nt\‘ml:ss CP]M is a trademark of Digita! Research; Z-80 is a trademark of Zilog; Wordstar is a trademark of MicroPro; dBase
oth ise reqguested. Prices anc availability are subject to change Ilis a trademark of Ashton-Tate. Poor Man's Network is a trademark of Doug Anderson Techno-Products Inc.
wit ~ctice. <all or write for current product and price listing.

THE SLICER SLICER/1MByte EXPANSION COMBO
coo Real 16 Bit Power on a Single Board— The Slicer (without RAM or RAM W
Featuring the Intel 80186 (C) Step CPU controliers) with Full 1-MByte we
® Complete 8 MHz 16-bit micro- Memory Expansion
TR“E low COST processor on a 6" x 12" board CCP/M (Digital Research) $950
m 256K RAM, plus up to 64K EPROM THE SLICER PC EXPANSION BOARD
SASI port for hard disk controller Gives your Slicer high performance

MULTI- USE R Two full function RS232C serial ports  video capability
with individually programmed n

|BM compatible monochrome video
transmission rates—50 to 38.4K baud a

Video memory provides 8 pages of

Software compatibility with the 8086

and 8088.

B 8K of EPROM contains drivers for
peripherals, commands for hardware
checkout and software testing

B Software supports most types and
sizes of disk drives

8 Source for monitor included on disk

® Bios supports Xebec 1410 and

Western Digital WD 1002 SHD

controller for hard disks

Fully assembled and tested only $445
THE SLICER 1-MByte eu
EXPANSION BOARD W

For expanded memory, additional ports,
and real time clock

m 1-MByte additional dynamic RAM

B 2 RS232C asychronous ports
with baud rates to 38.4K for
serial communication

®m 2 additional serial ports for asynch
(RS 232) or synch (Zilog 8530 SCC)
communication

8 Real Time Clock with battery backup
B Centronics type parallel printer port
Fully assembled and tested only $450

text or special graphics capability
m 2 IBM type card slots for color video,
1/0 expansion, etc.
m |BM type keyboard port
Fully assembled and tested only $495
All boards available in kit forms
The SLICER Bulletin Board (300/1200 baud)
612/788-5909
Runs MS DOS generic software; PC DOS
program operation not guaranteed
Also available: The nSlicer 188 $400;
8087 Math Co-Processor Bd. (call); 10 MB
Hard Disk $465;W.D. 1002-SHD H.D.C. Bd.
$200; Enclosures, Power Supply, and
Support Hardware.
CP/M 86 $85, CCP/M $250 (Digital
Research, Inc.); MS DOS $175
(Microsoft Corp.)
MasterCard, Visa, Check, Money Order, or C.0.D.

. Allow four weeks for delivery. Prices subject to change

without notice.
QUALIFIED DEALER INQUIRIES INVITED

=———===Slicer Computers Inc.
=——=——== 2543 Marshall St. N.E.

SLICER’ Manespes i 5518
==———— Telex 501357
= =———— SLICERUD
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Perfected User Areas

If you've tried some of the earher CP/M-80 add-ons such as Microshell™ and ZCPR™,
then you know it's possible to add new features to CP/M. Now you can have much more
without all the trade-offs when you use ConlX, the latest and greatest upgrade for CP/M!

“This system has all of its competitors beét."
Computer Language, June 1985.

“A superb product... ConiX is a bargain.”
Micm/Systems Journal, May 1986.

ConlX Operating System: List $4965 *o S\Q 95!

A complete upgrade for 48K+ CP/M 2.2/3.0 and
equivalent systems. Provides professional capabilities
with blinding speed, as often found on more expensive
MS-DOS™ and UNIX™ machines. Installs easily in 1
minute to add over 100 new commands and features.
Eliminates many points of user frustration with CP/M.
Uses only 1/2K TPA, 0-27K disk minimum.

ConiX is the greatest, most powerful 8-bit upgrade, wnth
speed and capabilities that are so incredible it's bringing
users backto CP/M!

ConIX Pull-Down Menu: List $3)5 pREE OFFER!

A user-friendly interface to ConiX that is fully menu-
driven, with. helpful prompts and easily understood
explanations of all menu functions. Loads with a single
keystroke at the prompt level. Source code included/

Now Only
$29.95!
A full programming language for ConiX extends CP/M
SUBMIT capability. Features conditionals, loops,
subroutines, labels, nesting, interrupt processing, error
traps, and debugglng facilities. /Design intricate menu
systems. Includes a special “compiler” that provides
string and numeric variables, an integer math package,
a relocatable assembly code generator, and much more.
A mustfor CP/M power-users and developers! -

ConIX Programming System: List $4*5

ConiX Library I - XCC Utilitles: List $4365 © $10 P

Over 25 utilities written in the ConlX shell language,
including hierarchical directories with overlay - adds
pathname capability to existing software, interactive
debugger, move/copy/link muitiple files, print files with
pagination, review disk files for deletion, unerase disk with
stats, full-screen TYPE, and more. Source code included!
Does not require Programming System. '

Special Distribution Versions of the ConIX Operating System

NEW! ConIX Shareware Version:

Introducing a new Shareware version of our best seller,
the ConliX Operating System. Included is our regular

distribution software less the Archiver, On-Line Manual,

Menu source code, and some satellite utilities.

ConlX Shareware is available through CHI for just the
- cost of the diskette and shipping, or on-line via many
popular bulletin board systems. Users who wish to
reglster their copy pay regular advertised prices and
receive the complete software package as well as full-
service customer support with upgrade notifications.

NEW! ConlIX Disk Manual Version:

To reduce the cost for those who want to purchase only
the ConlX Operating System, we are offering the
complete software package without the printed manual.
Instead, complete documentation is provided on disk with
each chapter stored in individual files.

The disk manual does not include the Chapter Summary,
Chapter Reference, and Index sections that come
standard in our regular typeset manuals. Copies of the
printed manual are available separately should you wish
to obtain one at a later date.

Product Trademarks - CP/M: Digital Research, ConlIX: Computer Helper Industries, Mi

hell: New G tion Systems, ZCPR: R. Conn/Echelon, MS-DOS: Microsoft, UNIX: AT&T Bell Labs




%2 ConlX’Liberty Centennial
o# FREE-Order Give-Away,
New Price Reductions,
Specials, and Free Offers

CHl is celebrating the 100th birthday of one of our
nation's most beloved landmarks, the Statue of Liberty,

That's a savings of $24.95 off the regular list price!

SPECIAL! Buy 'Em All Discount Offer:

As a special incentive, when you buy all three ConiX
packages, you get the Library for only $10. That's right,
for $69.95 you'll get the ConiX Operating System,
Progra:nmling ggstem, Lit?lrar:y 1, and ghrge"ingtructihoﬁnal
manuals. In addition, we'll throw in the Pull-Down Menu .
at no extra cost. Act now and secure your copy of the — 5% SSDD 48 TP! Soft Sector $ 6.00 §
complete line of ConlX products at our lowest price, ever! — 5W_S_D_ TPI___ Sector $10.00 $
________ N * Add one format charge for each package

ordered (complete system counts as one).
FREE-Order Give-Away

—— AIll ConlX Packages Above $69.95 $
Computer Brand:

Disk Format Information: *
—_ 8" SSSD Standard $ 5.00 $
—_ 5" DSDD 48 TPI Soft Sector $ 5.00 %

]

1
with our Free-Order Give-Away. We're simply saying : Name:
thank you for being our customer by giving you a chance | v
to receive your order absolutely FREE! : Company (if any):
Every 100th order processed by our computer will be : Address:
shipped with a Credit Certificate for the total purchase 1 .
price or $100.00, which ever is lower. This credit maybe | Clty, State, ZIp:
used towards payment of a future order from CHl,ormay | e # Hours:
be redeemed within ninety (S0) days of receipt for a_ }
check for the full credit amount. Your odds of receivinga | __ ConlIX Operating System: $ 20.95 $
free order are an incredible 7 in 100! To apply, certify I Disk Manual Version $ 19.95 §
eligibility by enclosing the completed and signed form : " Limited Shareware Version $ 000 §
below Yvnth your'ord'er.. _(Photocoples gcgepted.) o | Printed Manual Only $ 095§
Offer applies only to private individuals and non-profit institutions ordering directly 1
from Catll. Orders placed by PO or purchased for commercial use are not eligible. I __ ConlIXPull-Down Menu System $ 0.00 $
This offer fully replaces Sweepstakes previously advertised. 1

I __ ConlIX Programming System: $29.95 $
FREE! Pull-Down Menu System: ! __ Printed Manual Only $ 095§
As a special offer, the ConlX Pull-Down Menu System is : — ConIX Library | XCC Utilitles:  $ 24.95 $_
included FREE with all Operating System purchases. | __ Printed Manual Only $ 995 $

|

I

i

!

I

i

1

1

|

1

|

|

|

I

Format Brand:

Name: Shipping Information: :
K O UPS Ground USA $ 450 $
Address: O Air Mail Canada $ 950 %
City: State: __ Zip: O Air Mail Foreign $ 1250 $
Please enter my name in your Give-Away offer. | underé;and that Tax (N.Y. Residents Only): $
every 100th qualified order will be shipped with a Credit Certificate Total (Thank Youl): . ‘ $

for the full price of the order or $100.00, which ever is lower, and |
will have up to ninety 490) days to exchange the credit for a check in
full. | also understand that | am only eligible to enter if the order is
for private, non-commercial, or non-profit institution use.

Signature:
Void where prohibited by law. Offer may be cancslled without prior notice.
DT: o# c# PP$:

POs and UPS CODs accepted by phone only. Sorry, credit card
payment unavailable. Personal checks require 10 days to clear.
Non-USA orders must be prepaid by bank draft in US dollars.

Computer Helper Industrles Inc.
Post Office Box 680
‘Parkchester Station, N.Y. 10462
(212) 652-1786 9AM-5PM M-F

I '
| I
, I
| I
, I
| I
| i
| I
| I
, I
i I
I
| Dear Computer Helper Industries: ! Subtotal: $
| i
| I
, I
, |
, I
| I
: I
' I
| I
| I
, i
| I
, i
| I



KAYPRO

256K Upgrade For 84 Kaypros:

A Mod From The

Bulletin boards are wonderful collec-
tors of stray radiations from the ether
(namely " software). After publishing .
the 256K upgrade for 83 Kaypros we
had a bunch of requests for the same
project on the 84 models. And what
should appear on the board one day?
The following article.

The Software

You'll need KAY256.LBR (contains
all files listed below and is available on
our disk K-47 for 8 bucks or on the

Ether

Micro C BBS.) If you have Microsoft’s
MB80/L80 assembler/linker package,
now’s the time to configure RAM-
DRIVE.MAC for your system. For
those without M80, R2.COM (RAM-
DRIVE for Kaypro 2s) and R4-10.COM
(for Kaypro 4s and 10s) work well with
both the standard Kaypro ROM and
our 884 series ROMs. The ZCPR1 in
ROM feature of the 884 MAX ROM
does not work properly with RAM-
DRIVE. (The RAMDRIVE works fine if
you boot your MAX system with a
non-ZCPR disk.)

By Charles McHan

3346 Royal Palm Dr
Jacksonville, FL 32250
904-223-2551

The Hardware

Follow Dr. Liddle’s procedures for
removing the old RAM chips (see the
Kaypro column in issue #30). Install
sockets, if necessary, and wire togeth-
er pin 1 of each socket. With the old
RAM chips reinstalled, check the ma-
chine thoroughly using MT256.COM.
It tests each location for every possible
read/write value. An error will appear
if any location tests bad.

Build the daughter board as shown
in Figure 1. Please note the decoupling
capacitors added between +5 V and

Figure 1 - Schematic Of 256K Upgrade
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Figure 2 - Wiring Diagram For 256K Upgrade
ground on each chip. Mount the ul
daughter behind the monitor ROM _: 7 ;—GND
keeping all wires as short as possible. —g C 5l
Don’t forget to bend out pin 24 of U29 S - I
(just enough so that it doesn’t go back ono—li2 3 sl
into the socket). 3 3  2b—anp
Spare Socket Method Hv—pa 1
If you have a 4-84 or 10-84 with the
internal modem and real time clock,
skip to the piggyback mod. Otherwise 33 CF
install a new Z80 PIO in the empty RA7 —WW- S , 8[—GND
socket at position U35. o 4 7
Tie PIO1, PIO2, and PIO3 from the n L 6
daughter board to pins 27, 28, and 29 — {12 15 51—
of U35, respectively. If U27 (74LS138) —”B 5 4—
is missing, install it also. Your data —1+ 8 3
and control ports for RAMDISK.MAC GND—15 2—GND
will be 021H and 023H. Set these (Av—s REFRESH
equates near the end of RAM- 5y
DRIVE.MAC. Or use the already confi- BV 5V
gured R4-10.COM. l o7K u3s :
< s ., 8—GND . 47K J4TK
Piggyback Method A7 ] ¥ 4 TH——AAV—RAs T
For 4-84s and 10-84s with a PIO nok e P10 2
already installed in U35, you must PrOt 2 7 Sp—+8v
piggyback a new PIO carefully on top GND—13 5 4 PIO3
of the existing one as follows: A15 14 3 3—+sv
Solder the new PIO’s pin 1 to the GND—15 2
lower PIO’s pin 1. Then, new PIO’s Hv—ji6  _ 1f—6ND
pin 2 to old PIO’s pin 2 and so on for :
pins 3, 5, 6, 11, 19, 20, 22 through 26, MUX
and 34 through 40. (Work carefully!). ud
On the new PIO, bend out the —® , Tp—oNp
remaining pins slightly so they don't :9 4 S
touch anything. Now you have two tov—8 L5
PIOs stacked in orbiter/747 fashion. —" ; 4—+sv
Attach new PIO pin 4 to U27 pin 13. tv—iz 4 3
This designates the new PIO as ports B 248V
029H and 02BH for data and control. V="
These are the values you will use for
the PIO equates in RAMDRIVE.MAC. us
R2.COM is the RAMDRIVE version
configured for you piggybackers. (GND—8 . 7[—CND
Tie PIO1, PIO2, and PIO3 from the R MR S
overlay to pins 27, 28, and 29 of the GND::? S \’i EGND
new PIO, respectively. As an added eNo—r2 2 .
bonus, you end up with a spare side —s 2 2 SAEG
for another parallel port if you like. +av—tia :
(Z80 PIOs have two sides and we’ve fal
only used one.) (Its best side.)
uée
Install The RAM s 71—anp
Now install new 256K chips in the oo—ls 4 6
RAM sockets. Finish wiring the over- —g H s 16 MHz
lay, keeping all wires, ESPECIALLY 16 oo S o—
MHZ, as short as possible. Try to keep —ie © 3i—anD
therq separated too. - oo—iz 4 2
Editor’s Note: ‘’Finish wiring the over- \ sv—fie 1 RFSA
(continued next page)
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KAYPRO

(continued from page 75)

lny...”" is an oversimplification. This is not
a trivial mod. We used a small prototype
board from Radio Shack (part number 276-
162) as the base for.the daughter board.

There’s a fair amount of wire-wrap wire
 under the board. By playing with the
length and position of these wires we were
able to reduce crosstalk and other noise
enough to make the RAM work. If you
don’t have access to a decent scope (50
MHz+), you should think three or four
times before attempting this mod.

This is significantly more involved than
the Kaypro speedups or 2 - 4 mods.

Gentlemen, Start Your Kaypros

Turn on your machine. It should
boot and perform properly. Test disk
I/O, printer function, and anything
else you can think of. Check the
memory again with MT256. When it

looks like everything is behaving itself,
run RAMDRIVE. You should now be
able to log onto the RAMDRIVE. If
you use R2 or R4-10 the ramdisk will
be E:.

What’s Going On

The theory is simple: We need the
MUX and RFSH signals that the 84s
lack. U6 buffers the 16 MHz clock
signal and inverts 1/RFSH from the
Z80. U5 provides a pulse from 1/
MREQ and RFSH that allows U4 to
generate the missing MUX signal. I
originally used side 2 of U4 to gener-
ate a 1/CAS signal to replace the one
from U29, but that wasn’t necessary.

In Conclusion

I'm running the RAMDRIVE on ‘a
Kaypro 4-84 that's fully loaded. My
BBS uses both an external Hayes and
the internal modem in a multi-user

configuration, a Kaypro clock, and a
Shugart 712 (stretched to 13 meg) hard
disk with HDO controller. It’s been
online for about 12 hours as I write
this, with no flaws evident. I managed
to cut HD access by 90% by placing
my menus on RAMDISK!

Any comments or suggestions would
be appreciated. Leave them on GEnie
(CWMCHAN) or call AMY < > BBS at
904-725-7461 (300/1200 baud) or 904-
725-1226 (300 baud). This is kinda
rushed, but I hope it helps!

LETTERS

(continued from page 5)

it proved impossible. No representa-
tive would take my calls, or return
them. After more than a week of this,
I wrote Express a certified letter de-
manding action on the returned unit
and contacted the local Better Business
Bureau.

As a result of one or both of these
actions, Express returned the original
unit — in its original failed condition
— without any explanation or justifica-
tion. The BBB, on the other hand, has
received no response to their inquiries,
and has closed the complaint accord-
ingly.

Bob G. Roberts
11860 E. Fair Oak Ave.
Baton Rouge, LA 70815

Tech Help

I wrote to PROFILES but know 1t
will take forever to get an answer to a
simple problem you guys must know
off the tops of your heads.

I've graduated from canned pro-
grams to attempting my own in as-
sembly language. Carefully studying
the obfuscating CP/M operating sys-
tem manual which came with my
Kaypro IV ‘84, nowhere can I find the
most fundamental and essential infor-
mation — the port addresses! Could

you please tell me where one may find

_ the port addresses for keyboard, CRT,

printer, and status port (with which
bits are assigned to which device)?

Are you aware of any useful Z80
assembler text for beginners or inter-
mediate users?

Edmund B. Lewis
1229 E. 32 St.

" Brooklyn, NY 11210

Editor’s note:

All the port information (and more) is in
our schematic and theory of operation
package for the 84s ($20). The keyboard
port is O7h for control bytes and 05h for
data. Parallel printer port is 14h (bit 3

strobe, bit 6 ready) for control and 18h for

data. Serial printer port is OEh for control
and OCh for data.

Programming the 6845 video controller
is not trivial (there’s sample code in the
theory of op). Anyway, the ports are:
video control 1Ch, video attributes 1Dh,
and video memory 1Fh.

If you want to program the SIO or PIO,
get a data book from Zilog or check out the
Z80 books at'B Dalton’s (they should still
have a few).

Inside CP/M and Soul of CP/M are
good books for futzing around inside CP/M
systems. We have Inside CP/M. B Dal-
ton’s should have Soul of CP/M.

(NEW) FOR YOUR BIGBOARD

ONE MEGABYTE RAM DISK ON THE STD
BUS Includes: STD adapter pcb &
connector, 1 MB RAM pcb & connector
and software. Price $125.00
INTEGRATED BIOS, reads and writes any
5" and/or 8" disk format.

INCLUDES:

* CONFIGuration program that lets you
install any new floppy disk format
INTERACTIVELY

* FORMATTER allows you to format al-
most any diskformat.

© PC-COPY reads and writes PC diskettes
on your Bigboard Il.

* MONITOR EPROM with serial keyboard
and translate table.

* 300 page ZCPR2 manual.

* 60 page Bigboard Il tech manual.

* BOOTABLE DISK contains free ZCPR2
and P2D0S system. With TIME and DATE
stamping. BIOS also has provisions for
256K RAM disk, Centronics, System.in
EPROM AND 1 MBYTE RAM DISK.

* WINCHESTER FORMATTER and SYSGEN.
Supports XEBEC, W-D and Adaptec type
controllers. Subdivides into any speci-
fied number of drives. Price: $99.95
(specify disk)

TAKE BOTH 1 MB AND BIOS FOR
$199.95!!
ANDY BAKKERS
de Gervelink 12 e 7591 DT Denekamp

The Netherlands e Tel: 31-5413-2488
FIDO Net 500 Node 100. Please pay with

US$ Money Order. MC or VISA welcome
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coming!

Mark Your Calendar For The World’s Wettest Conference

Recharge your technical batteries and your recreation-
al batteries all at once. SOG VI (Semi-Official Get-
together VI) will be a technical event like no other. You'll
have a chance to practice technical white water rafting,
technical hiking, technical horse back riding, and techni-
cal shoulder rubbing. '

You’'ll have a chance to rub shoulders with the best
technical people in the industry. (They’re coming to rub
shoulders with you.)

Technically speaking, there’ll be technical forums,
technical lectures, technical sightseeing (both terrestrial
and extra-terrestrial), and just plain technical companion-
ship.

It's even cheap, technically. The dorm is not very
fancy, but it’s very inexpensive. We don’t have the exact
prices this year but it’s probably not going to be over $90
for a two-person room for four nights (Wednesday night
through Saturday night, checkout Sunday p.m.).

Or, if you're even cheaper: Bring your motor home,
" trailer, pr van, and sleep in the parking lot (a quiet spot
nestled right up against the dorm.).

Or, you can stay off campus. We have motels (lots
and lots of motels) as well as campgrounds and trailer
parks.

Details on this and more in this year’s SOG packet.
Write or call for yours tomorrow (or better yet, today).
It'll have particulars on the dorms, motels, campgrounds,
and trailer parks. (The dorm filled on May 1st last year,
so if you’'ve got your mouth set on a room, get your
reservation and money in early).

Note that PSA is now providing jet service between
San Francisco and Redmond. Redmond is just 15 miles
away. :

Price: You pay for your own food, lodging, and the
guide’s fee for rafting, etc. (see the SOG packet for
details), but the conference is free. (This year you can
make a $25 donation to help pay for use of the college,
but it’s optional.)

Thinking of speaking? Contact Larry Fogg or Dave
Thompson here at Micro C (503-382-5060) or via the
bulletin board (503-382-7643). As a speaker, you get a free
2% hour raft trip, kickoff dinner, and a special speaker’s
T-shirt. (Fame and a good time, how can you beat that
combination?)

Micro
Cornucopia

P.O. Box 223
Bend, OR 97709



PASCAL PROCEDURES

The Tale Of Two Modulas

John takes a good look at Pascal’s
offspring, Modula-2. In this column
he also compares two versions of the
language .— Logitech’s Modula-2/86
for MS-DOS and FTL's Modula-2 for
both MS-DOS and CP/M.

-

lthough Pascal in its many
Aimplementations has evolved

into a capable application de-
velopment language, there are situa-
tions where it isn’t the best choice.
Niklaus Wirth, the inventor of Pascal,
has combined the Dbest features of
Pascal with those of Modula (a lan-
guage he developed for multiprogram-
mer environments) to develop a new
language, Modula-2. Since some of its
roots are in Pascal, Modula-2 has
many similarities to that language.
Where there were deficiencies and
inconsistencies in Pascal, they have
been corrected. The differences be-
tween the two languages contribute
both to the greater flexibility of Modu-
la-2 and to Modula-2’s superiority for
development of larger applications.

Modula-2 was created as a single
programming language suitable for
programs ranging from operating sys-
tems down to low level device drivers
and up to applications for business or
engineering. At the same time, Nik-
laus retained portability and machine
independence. All this flexibility is
made possible by the language’s use
of modules.

Modula-2 is a ‘sparse’ language; the
language itself has NO input or output
statements, math functions, string ma-
nipulation functions, or the like. If
these are needed they must be IM-
PORTed from the appropriate library
module. See Figure 1 for a list of the
reserved words and pre-defined identi-
fiers in Modula-2.

By confining machine specific func-
tions to a few modules, Niklaus has
made it relative easy to move the

language (or a program) onto another
computer. One such module, SYS-
TEM, is required by the language
definition for some low level identi-
fiers.

Compare And Contrast...

Modula-2, like Pascal, is a block
structured language but its block
boundaries are more precisely defined.
All blocks begin and end with a
keyword. In addition, Modula-2 is
more strongly typed than Pascal.

Modules

A Modula-2 program is a MODULE.
To provide for separate compilation of
libraries, there are two other types of
module: DEFINITION and IMPLE-
MENTATION. The definition module
serves as a prefix to the implementa-
tion module, and also defines what
will be visible outside the module. In
the third edition of N. Wirth’s book

By John P. Jones

6245 Columbia Ave.
St. Louis, MO 63139
(314)645-1596

(Programming in Modula-2, Springer-
Verlag) the requirement for the explicit
EXPORT of identifiers from a defini-
tion module was dropped. If the iden-
tifier needs to be hidden, it's defined
in the implementation module.

The implementation module contains
the code for the identifiers in the
definition module, as well as any
definitions that are to be hidden.
Three important points need to be
made about this separation of defini-
tion and implementation.

First, it is only if the definition
module is recompiled that any mod-
ules which import it need to be recom-
piled; the implementation can be
changed and its importers need only
be relinked.

Second, more than one implementa-
tion module can exist for a single
definition. (A good example of this is
Logitech’s Modula-2/86 which has sep-
arate implementations for 8087 emula-

A) Reserved words

BITSET
PROC

BOOLEAN

ABS CAP CHR DEC
HALT HIGH INC
ODD ORD

Figure 1 - Reserved Words & Pre-defined Identifiers In Modula-2

AND ARRAY BEGIN BY

CASE CONST DEFINITION DIV

Do ELSE ELSIF END

EXIT EXPORT FOR FROM

IF IMPLEMENTATION IMPORT IN

Loop MOD MODULE NOT

OF OR POINTER PROCEDURE
QUALIFIED RECORD REPEAT RETURN
SET THEN TO "~ TYPE
UNTIL VAR WHILE WITH

B) Pre-Defined Identifiers

CARDINAL CHAR INTEGER
REAL NIL

C) Pre-Defined PROCEDUREs -~ built in to compiler
INCL
SIZE TRUNC VAL

SIZE, NEW and DISPOSE may require IMPORTation of

other identifiers or procedures.
MIN and MAX new with third edition

TRUE FALSE

DISPOSE EXCL FLOAT
MAX MIN NEW
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tion and native coprocessor code.)

Finally, large projects can be split
among several programmers. If all
have access to the definition modules,
the implementation details (assuming
they work) are not important.

A module IMPORTS identifiers from
other modules in order to use them.
Either entire modules or specific iden-
tifiers can be imported:

FROM Terminal IMPORT WriteLn,
WriteString;
IMPORT TkernellO;

Identifiers :

Identifiers are constructed as in Pas
cal, but with some important differ-
ences. Modula-2 identifiers are case
sensitive. Variable, variaBle, and
variablE are different. For me, this is
one of the more difficult things to get
used to; I'm constantly misspelling
standard and library module identi-
fiers. Only letters and digits are valid
in identifiers; the convention is to
capitalize the first letter of each word
in an identifier. (FirstPointerVariable,
for example.) Reserved words and pre-
defined identifiers (Figure 1) are al-
ways all caps.

Data Types

In Figure 1 you will see that all the
familiar Pascal data types are available,
with a few additions. A CARDINAL is
not a bird, but an unsigned integer,
and can take values in the range
0..65535. Operations on cardinals are a
bit faster than on integers, so they are
preferred when negative values are
not possible. Cardinals are assignment
compatible with integers, but not ex-
pression compatible. The type BITSET
is the set of values which can be
represented by the bits in a single
machine word, and is somewhat ma-
chine dependent. For a 16 bit word, it
is the set [0..15]. Operations on bitsets
are fast.

The type PROC is the predefined
type which is compatible with a para-

meterless procedure. This indicates
that you can declare PROCEDURE
types. If a procedure can have a type,
it can be used as a parameter for
another procedure. There are some
restrictions on this; only procedures
declared at the outermost level of a

.module can be used as parameters,

and pre-defined procedures cannot be
used as parameters. Procedure types
are compatible if their parameter lists
are compatible. Using procedures as
parameters is a very powerful tool, but
both incomprehensible and unworka-
ble code can result.

Like Pascal, Modula-2 allows various
user defined data types, including
RECORDs (which can have multiple
variant parts), ARRAYs, SETs (restrict-
ed in the. base language), and sub-
ranges. It also supports user defined
enumerated types.

Unique to Modula-2 are imported
types. A data type imported from
another module can be either transpar-
ent (structure known) or opaque
(structure unknown). For most compi-
lers, an opaque type must be compati-
ble with a POINTER. Since only as-
signment and allocation of space are
allowed. with an opaque type, the

. exporting module must also export all

procedures needed to manipulate that
type.

Modula-2 allows type breaking to
circumvent its built in strong typing.
The result is the responsibility of the
programmer since no data conversion
is done. The data is just acted on as if
it were a different type.

PROCEDUREs

PROCEDUREs in Modula-2 are de-
clared as in Pascal. Modula-2 has no
function declaration, instead a proce-
dure can RETURN a value. Significant
differences from Pascal: a procedure
declaration must end with its identifier
appended to the final END statement,
a function procedure must exit with a
RETURN statement, and a parameter-
less function procedure must be both
declared and called with an empty
parameter list.

Formal procedure parameters are
similar to Pascal, with both VAR and
value parameters supported. Modula-2
also allows open array parameters. An
ARRAY parameter declaration without
an index subrange is used for this. The
actual parameter will be mapped to an
index range from 0 to one less than
the number of elements in the array.
The built in function HIGH returns the
actual array’s upper bound. (See Fig-
ure 2.)

Concurrent processing

Modula-2 provides facilities for con-
current processing. This allows activa-
tion/inactivation of procedures based
on the status of other procedures or
events. I'll defer this topic to another
time.

Standard Modula-2?

As with any new language, Modula-
2 is still evolving. Unfortunately, this
leads to a number of different ‘stan-

(continued next page)

" FOR 1 := 0 TO HIGH(x) DO

Figure 2 - The Use of Open Array Parameters

PROCEDURE NotOpenArray ( x: ARRAY [0..11] OF MonthLength);
PROCEDURE OpenArray ( x: ARRAY OF MonthLength);
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PASCAL PROCEDURES

(continued from page 79)

dards’ for the language.

Although you can expect certain
functions in the standard library, nei-
ther their names nor their contents
have been standardized. Keep this in
mind as I look briefly at two Modula-2
development systems for MS-DOS.

Logitech’s Modula-2/86

Logitech Modula-2/86 conforms to
the language definition in the second
edition of Wirth’s book (1982). The
library modules have been derived
from those for the Lilith (a minicom-
puter designed specifically to run
Modula-2).

I bought the base language system,
which includes the editor, compiler,
linker, a set of standard and utility
modules, and a utility for conversion
of linker output files to standard .EXE
format. Modula-2/86 uses a large mem-
ory model: programs have access to
the 640K of user memory which MS-
DOS supports.

The syntax assisted editor is loosely
coupled to the compiler. Although you
can compile (and link) from within the
editor, the compiler MUST read the
source from disk, and always writes its
error listing (for the editor) to disk.

The loose coupling means that the
compiler can also be used in batch
mode, independent of the editor. The
editor supports windows with cut and
paste, keyboard macros (somewhat in-
conveniently), and can be customized.
It is a bit slower than I’'m used to, but
performs well when creating Modula-2
source code.

It's a four-pass compiler, each pass
in the base language system is loaded
from disk. It's a lot slower than the
one-pass compilers I'm used to; a 500-
line. program (with imports from 5
library modules) takes 1 min. 15 sec.
to compile (8 MHz V20 Clone with 20
Meg winchester).

The linker is quick, the same module
took about 16 sec. to link. The final
step, conversion to an .EXE file (41K),
took 13.5 sec.

The libraries which are supplied sup-
port file and terminal I/O, string ma-
nipulation, processes, interrupts, and
the like. Given the philosophy of the
language, if you don’t like a library
module, re-write it! Printed source for

the library definition modules is in the
manual.

I'd also like to have the sources on
disk; it’s very handy to open an editor
window on a definition module while
you're editing the module that imports
it.

The manual is large, even impressive
in size, until you realize that more
than a third of it is either definition
module source or devoted to utilities
not provided with the base language
system. If you’re comfortable with
Pascal, the tutorial on Modula-2 for
Pascal programmers may be as much
as you need to get started.

There are examples- of Modula-2
code in the manual, but more would

be better. The text index is much too

brief, but the index of procedures in
the library modules is helpful. You'll
probably want another book to supple-

ment the manual.

Logitech offers several options and
additions to the base language system.
I haven’t used all of these, only the
8087 support and Turbo to Modula-2
source translator.

1. 8087 Coprocessor support ($40
additional) — Recommended for float-
ing point intensive applications.

2. Fully linked compiler ($100 addi-
tional) — Reduces compile time. (Re-

quires 512K.)
3. Turbo Pascal to Modula-2/86
source code translator ($49) — This

gem is not perfect, but does a remark-
able job. The manual is excellent.

4. Run time debugger ($69) —
Source level trace, breakpoints, etc.

5. Utilities ($49) — Post mortem
debug, disassembler, cross reference.

6. Library module source ($99) —
Could probably learn a lot by getting
this one.

7. Window package ($49) — Teach
your application to do windows.

8. Make utility ($29) — Selects mod-
ules to recompile when definition
modules are changed.

9. ROM package ($199)

FTL Modula-2

FTL Modula-2 is largely the work of
Dave Moore of Cerenkof Computing,
Brisbane, Australia, and is available in
this country from Workman & Asso-
ciates. It is available for both CP/M-80
and MS-DOS. The FTL base system
includes a source editor, compiler,

linker, assembler, and library and utili-
ty modules. The system conforms to -
the language definition in the third
edition of Wirth’s book, so is more
current than Logitech’s system. FTL
Modula-2 uses a small memory model:
you are limited to 64K code and 64K
data. (There is a library module, Long-
Heap, which allows use of the remain-
der of RAM for indirect data storage.)
The editor (which uses WordStar
commands) supports windows, but is
not syntax assisted. Compiles and

- links can be done either from within

the editor, or from the command line.

. One unique feature — when compil-
ing from the editor, the compiler and
imported symbols are kept in memory
and do not have to be reloaded from
disk for subsequent compiles.

The one-pass compiler is fast the
first time; darned fast on subsequent
times. Keyboard macros can be de-
fined on the fly, while editing. Plus,
you can examine the disk directory
from the editor: more than once I've
had to exit Logitech’s editor because
I'd forgotten a file name. '

Although you have the option of
continuing a compile after an error,
I've found that it’s usually best to fix
the errors as encountered. Because it's
a one-pass compiler, it can get very
confused after an error. My 500-line
module (tested earlier with Modula-2/
86) compiled in 8.6 seconds.

The linker links directly to a .COM
file, no additional conversion is need-
ed. The test file linked in 22 seconds.
The .COM files are consistently about
1/3 the size of Modula-2/86's .EXE
files.

The standard libraries with FTL
Modula-2 were taken from the CP/M-

-80 version, which in turn were taken

from Modula-2 for the PDP-11. In
many cases, they include both CP/M
equivalent and improved MS-DOS
modules. The CP/M style modules
give you a quick migration route be-
tween the two operating systems. I've
found the library source modules very
instructive. ‘
It's especially easy to incorporate
assembly language modules. The defi-
nition module is written in Modula-2,
the implementation module in assem-
bler. The linker takes care of the rest.
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FTL Utilities

Precedence generates a list of inter-
dependencies. This list is used by
Buildsub to create a batch file for re-
compiling modules affected by a defi-
nition module change.

Also included: a simple run-time
debugger, a sort module, text and
binary file comparison modules, and a
source file lister.

Manual
The FTL manual set includes a gen-

eral manual (originally for the Z80
version) and an MS-DOS supplement.
There’s a very good index, and it’s full
of tips and suggestions. I enjoyed
Dave Moore’s writing style. The man-
uals are designed to be used along
with the library source. It may be
significant that whenever I've had a
general question on Modula-2, I go to
the FTL manuals first, then the Logi-
tech.

The only option available for FTL
Modula-2 is the editor source, for an

additional $30.

Comparisons

I've run a few benchmarks on both
compilers — integer math, floating
point math, file I/O, and text process-
ing. For all but the integer math,
Logitech’s code has been consistently
faster. FTL had the edge for integer
math. FTL was especially poor at
floating point division; I don’t under-
stand why it takes almost four times

as long to divide as to multiply.

I don't really want to recommend
one product over the other, but if
you're planning a LARGE project,
you'll need Logitech’s large memory
capability. On the other hand, for a
ROM application, the tighter (but
slower) code and easy assembler inter-
face of FTL would probably be best.
I've had both systems crash on me
occasionally but that’s not unusual.

I'm distressed at the marked differ-
ences between the libraries. I hope
that some sort of standard emerges so
programs can be portable.

Advanced Concepts “Mini-Winnie’,

HARD
DISK
SYSTEMS

For your Z-80 Computerl

Our EXTERNAL systems install in Our INTERNAL systems do not
seconds! Includes an attractive displace a floppy drive, do not
vertical cabinet with integral P/S require a power supply upgrade,
and fan, 3 foot cables. Everything use the highest technology
necessary to plug in and go! winchesters available. No

compromises. I realize 1 haven’t done justice to
COMPLETE SUBSYSTEMS either Modula'-2 as a la'ngue.lge or to
Plug in and run! Includes software, documents, cables, brackets as req'd. “the two compilers in this brief space.
It’s been some time since I've talked
53"?3- iggg ggz\ob ig:g szg:,i about the basics of Pascal, and I'd like
External External  External  Internal  Internal to go back over .them in future issu.es.
Kaypro (124.10) v v v v v At the same time, I'll be covering
Big Board I v v v Modula-2, and how to write the same
Xerox 820111 v v v L. .
Micro Mint SB-180 v v v basics in this new language.
Gemini Zorba v v v
Osborne v v v
Sanyo MBC-1150/ Sources
1160/1200 v v v Logitech Inc.
:IVL Eoi?le (with mods) v v v (You may delete $90 805 Veterans BlVd.
spa v v v for external systems
Epson QX-10 v v v less P/S enclosure. Redwood, CA 94063
Morrow MD-2,3 v v v Add $6.00 for extra
2-80 $-400 Computers v v v long cables.) Workman & Associates

1925 East Mountain St.
Pasadena, CA 91104

You may buy our controller, software, cables & P/S enclosure for $395. Add your own
ST-506 family disk drive {up to 26mb) to complete your system!

Compatible with most other add-ons, Including Microsphere & Advent RAM disks,
SWP CoPower/RAM disk, Pro-8 Family, Advent Turbo ROM, all speedup and double/
quad density upgrades ZCPR3, Microshell, Plu® Perfect 2.2E.

The key to the Mini-Winnie system is the INSTALL program, which links your drive and
your computer, the way YOU want it. Extensive menu options allow selection of any
ST-506 compatible drive, as 1 to 4 logical drives within CP/M at any drive letter.
Diagnostic and format capability provided to match the installation. Distributed with
SOURCE files. No programming required.

We have club, user group, OEM/Dealer programs. Call for quantity schedule. If for any
reason you are not satisfied, return for full refund within 30 days. All systems
warranteed for 90 days. Info and manual $8.00 credited with your system purchase.

ORDER INFO: Call (305) 482-7302. Terms: UPS cash COD, check orM.O. Please
allow 4 weeks for delivery. Fla. add 5% tax. Shipping extra. Please specify
desired floppy format.

IC

Advanced Concepts Englneering & Consulilng
8926 SW. 17th Street
Boca Raton. Florida 33433
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S-100 BUS

Cold Storage

Dave puts his S-100 system on a
diet and cuts its weight. Join us as he
installs a new, low-power winnie.

ne of the great things about '
most S5-100 hard disk subsys-

tems is the money you save
on heat for your computer room.
Unfortunately, the same savings don’t
apply during the summer, and the
electric bills from running many of the
old 8 and 14-inch winchesters can be
astronomically high, especially if your
machine runs all day.

I have two 20 meg Corvus Constella-
tions and a 26 meg Morrow Designs
(14" winchester!) running continuous-
ly. After paying nearly $100 per month
just to run the drives for the last few
years, I finally decided that there had
to be a better way.

New Drives

New (that is, since about 1980) win-
chesters are much smaller, I thought,
and must be cheaper to run than the
iron monsters of the ‘70s. And because
they’re so common in IBMs and
clones, they must be cheap and easy
to interface.

So, I ripped a 20 meg drive out of
one of the PCs at the office (the only
thing they really used it for was to
play SNIPES anyway) and set about
connecting it to an S-100.

Like most PC hard drives, this one
(a Rodime half-height) was ST-506
compatible, which would make inter-
facing it to an S-100 machine a simple
task, I thought. It wasn’t. After play-
ing with several different circuits on
paper, I finally decided that a drive
controller board would be too complex
to wire-wrap in just a few hours. Plus,
either the hardware or the software
would have to be so complex that my
iron monsters began to look good to
me again.

To make a long story short, after
looking around the S-100 hard drive

market for a while, I found exactly
what I needed — the Western Digital
1002 winchester controller. A single
circuit board, about 6"’ by 8’, and
packed with WD’s 1000 series win-
chester controller series ICs, the 1002
would handle all of the drive interfac-

‘ing chores with a simple command
- set, and talk to the S-100 bus via a few

simple parallel I/O ports. In addition,
the WD 1002 will run up to three ST-
506-compatible drives at the same
time, more than enough for most
applications.

Back to the drawing board, and in
about an hour I had put together a

" simple (but complete) interface for the

1002 that should work in just about
any S-100, even non-IEEE-696 Imsais,
like mine. Twenty feet of wire-wrap
wire later, I had the interface board
plugged into the S-100 frame, and was
talking to the 1002 and, a few minutes
later, the 20 meg winchester. (Writing
the BIOS routines to interface the new
hard drive to my CP/M took slightly
longer, but this is a hardware col-
umn....) '

Now for the good news: The whole
thing cost less than $500 to do. In fact,
if I'd used a ‘“’bargain’’ 10 meg drive
(about $100), it would have cost only
about $300, which WAS about the cost
of three months’ electric service for the

‘old winchesters. The new drive con-

sumes only about 100 watts, which is
about $8 per month.

The Circuit

"Figure 1 is the WD’ 1002 interface
circuit. It uses only two port address-
es, which can be set with the switches
shown. Both commands and data are
transferred via the data lines, and data
transfers are handled a byte at a time,
which makes it easy (although slower
than DMA or TMA) to use in virtually
ANY S5-100 environment.

The WD card is easy to program,
and the WD manuals give enough
examples that you can write both a
FORMAT program and functional

By Dave Hardy

736 Notre Dame
Grosse Pointe, MI 48230

BIOS routines in just a few hours. As
you can see from the drawing, the WD
1002 uses only a few simple control
lines — including select, read and
write, error, reset, and acknowledge.
Software drivers for CP/M systems are
already available for this board on
many RCP/M systems (including
mine), although they’ll usually require
a bit of modification.

One thing you might want to add to

_this circuit is the ability for it to clamp

the reset line during power down
(many manufacturers do), although I
haven’t had any problems with this
circuit as-is, possibly because I always
park the heads of the drive before I
power the system down. As always, of
course, you should park the drive
heads before moving the drive.

- @-n

MAG TAPE CONVERSION
800/1600 BPI ASCII/EBCDIC
% -9 Track Data Transfer to
Microcomputer Magnetic Media
* PC DOS Diskettes
Raw Data Dump to one Diskette  $500
Batch Service
Setup Fee: $4000
Each Diskette: $1800
¢ Alternative Media )
8” or 5% " Diskette, Hard
Disk or Cassette Tape: Inquire
Informational Brochure Available

MICRO LOGIC SYSTEMS
207 Kent Avenue #1, Kentfield, CA 94904

(415) 461-8077
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Figure 1 - WD 1002 Interface Circuit
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AROUND THE BEND

(continued from page 2) -

And chances are pretty good that the copies he has
weren't copy protected. (If they were protected, then the
protection’s been broken.) So he’s already comfortable
with one or more. And, he’s going to have to support
whatever he recommends. What gets chosen?

Of course, his company could just ‘‘borrow’’ his copy
and there’d be no sale. I'm sure that happens. However,
all the companies I know who've borrowed programs
have purchased copies of the ones they’ve decided to
use.

Copy Protector

One copy protection company (they sell a serial port
add-on called the BLOCK) states in its latest ad:

“In reality, the only people who could object (to our
copy protection scheme) are those who would like the
option of stealing your company’s product.”’

On the other hand, a little temporary theft is often the
best advertising. (Meanwhile numerous companies are
advertising that they’ve removed block protection.)

Software Publisher

I got a call last year from a software publisher asking
what I thought of copy protection. It turned out that his
contacts with customers had become strained since he’d
begun the protection. Little problems were being blown
out of proportion and he was no longer getting as many
new customers by word of mouth.

’Sure, continue the protection,”” I told him. ‘“That’s
exactly the kind of situation that encourages new compet-
itors.”’

Two months later he dropped the protection.

The Hackers” Home Companion

The other day saw several of us just sitting around, our
faces glazed from the morning’s tech calls. In the midst
of the small talk (short words) the subject of identity
came up. )

““Who are we?’’

“Well, uh.”

““Hackers.”’

“You can’t say that.”

““Hackers.”’

“1 mean, you can’t say it out loud. In the magazine.”’

““Hackers!!”’

““They won’t understand — with all those teenagers
breaking into the Pentagon’s main computer. Micro C
would be rated PG-13.”

’Sounds exciting. I wonder if the Pentagon still keeps
secrets in its computer.”’

““Hey, don’t even breath that. You're really a ... uh ...”

’Mild mannered hacker.”’

"And a futzer, a disassembler, a modifier, an expert
system creator, a leader of mortals and computer freaks,
a wearer of the red cape.”’

“Yep, a hacker.”

Bad Rap

The word has gotten a bad rap from the decimal
majority.

A hex on them. We're taking the word back. It's part
of our heritage, just like Dr Dobbs, Motorola, and George
Morrow.

’Hacker’’ is a rich word, bringing back memories of
long nights before the terminal and the desire to cast
aside the petty demands of everyday life (eating, sleep-
ing, dressing...). A fun, deeply involving addiction.

It's the word that best describes Steven Jobs, Lee
Felsenstein, Philippe Kahn, Dave Rand, George Scolaro,
and just about every other computer freak of note. In
fact, it describes just about everyone who writes or reads
Micro C.

Hackers are people who love computers because....
Well, just because.

I can’t explain it any more than dog lovers can.

’Hello Mum, I see you're a dog lover. Can you tell me
why hackers love computers?”’

If hackers had been scheduled to arrive fifty years
earlier, they’d have taken a rain check. I did.

Why The Soapbox?

I just watched Wonder Works on public TV. The story
was about a computer program that developed a mind of
its own. Great story line.

They butchered it. The program (both TV and software)
ran amuck: killing people, moving.large sums into bank
accounts, changing school grades, and making a nuclear
plant go critical (because the program needed' more
memory). It was an absurd cliche.

And, to top it off, the main character was a skinny high
school kid with glasses. Need I tell you his name? (Hint:
it’s that nasty ‘H’ word.)

Type Caste

I judged a programming competition two days ago.
What I saw was eye-opening.

First, every entrant was handicapped. Of the 10
individuals and 3 teams, I did not see a single person
touch-typing.

It reminded me a lot of Tektronix. Tek made us raise
our right hands and promise not to use more than two
fingers. (I crossed mine.)

Hunt and peck is a real disability. Remember the time
when the only good copy of the source lay in an inch-
thick listing? Remember the blood?

But reentering code isn’t the only time that peek and
poke slows things down. After all, someone entered
those 107 pages in the first place — one character at a
time.

Sure, when you write new code you're taking your
time, but the mechanics really distract from the concen-
tration. In fact, many programmers hand-write their first
pass because the pencil is less distracting.

Hey, wake up! This is 1987! (Soon to be 1988 by the
looks of that listing.) Get the lead out! (Not the pencil
lead, dummy!) Think how your programming style
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would improve if your thoughts flowed effortlessly and
accurately off your fingertips. Imagine comments magical-
ly appearing with the code. You're thinking of them as
you write. Right?

Two Tricks

. 1. Start with your fingers on the home row (index
fingers on the F and ], little fingers on the A and ;).
Fingers reach when they have to (the keys slant, so the
little finger on the left hand gets Q, A, and Z), other
fingers follow suit. ALWAYS use the same finger on the
same key. (That's the key.)

2. Wean your eyes away from the keyboard as soon as
possible. Watch the screen. Put little bumps on the F and
J keys if they aren!t there already. (Anything you can feel
with your index fingers.) Learn how to delete a mistake
without peeking.

It's hard. It's frustrating. But, in a week you’ll be
typing faster than ever. In a month you'll be flying.

The President Taught Me To Type

During my last two years of college I worked on the
city desk of a large daily newspaper. As low man on the
desk I got the exciting jobs — obituaries, riots, and phone
feeds from stringers.

At three p.m. EST every day, our Washington corre-
spondent would find a phone booth. Then,. rather than

-doing something worthwhile like changing into super-
man, he’d call our desk. It was (always) a long story.
Usually a front page story.

My first day on the job I got a tap on the shoulder.

““There’s a call for you from Washington.”’

For me?

I picked up the phone and in my deepest voice sald
City Desk.”

By the time I'd put paper in my typewriter (we used
long rolls) the deeper voice on the other end was three
paragraphs into some kind of White House intrigue.

““Whoa,”’ I said.

When we’d finally gotten together on that story (my
version reasonably resembling his), he was ready to
break all ties with our paper. (Despite high school typing
class, my speed had dwindled to nearly nothing.)

A month later, he was rattling off stories at normal
talking speed, stopping only occasionally to be amazed
that I was still with him.

It was great training. After that first month, everything
I did was at a keyboard. (Manual Underwoods were my
favorite word processors.) But I didn’t realize how well I
was doing until much later.

A Few Years Later:

A fellow from England called up and said he was
coming over to show me a new program he’d written.
(England? I quickly got out my U.S. highway map.) His
program turned out to be a typing tutor that was
supposed to be able to help anyone type better.

“It’s got 10 levels of difficulty and it measures speeds
up to 120 words per minute — that’s the limit on a 4

MHz Z80. With the most difficult text (level 10) no one
has gotten over 60 words per minute without errors. This
will challenge everyone.”

“Here. Try it,”’ he said.

““Level 10,”" I said.

He entered level 1. The program reported 120 wpm, no
erTors.

““Level 10,”” I said.

He entered level 3. 120 wpm, no errors.

One the next run, I selected 10. 120 wpm, no errors.

He went back to England (it’s near London, by the
way) muttering something about fast-fingered Americans.

Back At The Competition

There were 10 individuals and 3 teams. Each individual
or team had 3 hours to do (up to) five problems.

One of the teams had three members: a UNIX/C guru
from the Bay area, a C/Pascal instructor at the local
college, and an engineer from Tektronix. What a group!
They even had a fat Mac, and an equally fat printer.

Throughout the competition they carried on truly
fascinating discussions, wrote beautiful code, and careful-
ly thought out their algorithms. (At least that’s what I
gathered from scraps of conversation.)

Unfortunately, they didn’t finish a single problem.

Meanwhile, a skinny, pale-skinned 10th grader with
thick glasses and a Commodore 64 completed three
problems. Not elegantly, perhaps (Commodore BASIC
defies elegance), but his programs ran, his algorithms
were intelligible, his comments cogent, and he got the
right answers.

Speaking of competitions, I wonder how long it would
take for someone comfortable with Prolog to complete the
same problems. Probably not long. Not long at all.

Desktop Publishing
Sandy and I went to Comdex again. This year the herd
was trooping along after the desktop publishing piper. In
one year they’'ve progressed from half a dozen Mac
products to hundreds on the PC. Page Maker is the desk
top equivalent of WordStar. And Ventura Publishing is
the equivalent of WordPerfect (faster, zingier, newer).
There were vertical monitors displaying a full page, all
8 1/2 by 11, readable down to 6 point type. And there
were the horizontal screens (19°’) that displayed two
pages at a time, all readable, complete with graphics
($2,000 for the graphics board and monochrome monitor).
There were document scanners and mouses (mices?)
and books of art (on disk). And, of course, I can’t forget
all the laser printers with their eternal 300 dots per inch.
It appears we’ll see some breakthroughs shortly. Al-
ready some folks are showing liquid crystal printers at
300 dpi with 600 dpi due out any time. I couldn’t
distinguish their output from that of laser printers. Folks
say they are cheaper to make and more dependable
because they use fewer moving parts (the printers, not
the folks).

(continued next page)
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AROUND THE BEND

(continued from page 85)

Either way, Compugraphic typesetting and its kin are
in deep trouble. Deep, deep trouble.

These are the people who produce those $50,000 plus
typesetters with wheels and mirrors and photographic
paper in light-tight holders. Compugraphic systems are
very impressive. They have motors, power supplies
manufactured by welding companies, and gigantic enam-
eled cabinets. To that they add fancy paper processors
with vats of smelly chemicals, and $1,000 per month
service contracts.

They don’t have graphics. Just type. (I don’t know if
they’re really my type any longer.)

I told Compugraphic’s service rep that his $100 per
hour job might not survive three more years. He just
smiled.

We'll see if he’s smiling three years from now.

A Hot CAD

Almost hidden amongst the remains of aging CAD
packages (upgrades from Comdex past) there was a
genuine gem. Visionics was showing off its CAD/CAE
package.

This package should sell many, many clones because it
does everything. In fact, if I were still helping Micro-
Sphere design circuit boards, I'd have bought a copy on
the spot.

It draws schematics, lays out multi-layer circuit boards
(to 26 layers), and it also does logic tests on TTL circuits.
Though the package is only $975, it’s incredibly com-
plete.

The schematic portion comes with a symbol library
(which you can add to); supports mouse, tablet, and
keyboard inputs; and lets you rotate symbols (to name
just a few of its features).

There’s a netlist which extracts data from the schematic
for use by the circuit simulation module, the report
module, and the printed circuit module.

The printed circuit module is really fun. It lays down
the ICs and makes all the connections in rat’s-nest
fashion. You can then route things any way you wish.

(You pick up a line and stretch it like a rubber band .

around and through the board.) You can rotate or shlft
any IC without breaking its connections.

After you’ve finished the layout (you work with two

layers at a time, with each layer displayed in a different
color) it will print: the circuit plots, the solder mask, and
the silkscreen mask. It will even generate a paper tape for
controlling N/C drills (including bit changes).

They also sell an autorouter (costs $975). The autorou-
ter worked fine except that it made nearly every pin
connection right between the pin and the adjacent pin.
I've since talked to one of their engineers about the
problem and he told me they’ve just fixed it.

Support is via a toll-free 800 line for the first 30 days. -
After 30 days you get free support via a regular phone

line. They also have an RBBS for technical help, tips, and
announcements. Bug fixes are free. Upgrades to new
versions cost only the price difference.

Visionics
1284 Geneva Dr.
Sunnyvale, CA 94089
408-745-1551

P.S. They’re just coming out with version II. It adds
support for fab layouts, auto-dimensioning of schematics,
displays up to 26 layers at a time (not just two of the 26
at a time), will do 5-mill surface mount, supports user
definable trace width, and more. It will cost $1875.
Meanwhile they are continuing to update, support, and
sell version L.

Other Comdex Deévelopments

Apple didn’t bother to come, and Atari’s was the
busiest booth of all, but it was the only place I saw any
Atari related products. The rest of the show was just one
big blue advertisement.

Commodore wasn'’t there at all.

Shows have come a long way from the original West
Coast Computer Faire. That was a show — “The Jim
Warren on roller skates show.”” User groups got free
space, small companies lined the walls, and the uniform
of the day was beards, jeans, and overalls. Hackers were
revered.

The first speaker at this year’s CD ROM forum started
his talk with:

’Fortunately, none of us are hackers so we don’t wear
dirty shorts, we don’t sit on the floor, and we don’t die
young.’

I was stunned. What that statement had to do with CD
ROMs. or Comdex or the state of Nevada or whatever, 1
hadn’t the faintest. But I guess I shouldn’t have been too
surprised in a crowd where the clothing come in two
flavors, two-piece and three-piece.

SOG VI

We’ve got the dates for the Semi-Official Get-together
#6. SOG VI will open with the usual white water rafting
and cookout. (What am I saying? The ‘‘usual white water
rafting’’?) Hey, this is a splash. : '

Anyway, it'll be July 30 (Thursday) through August 2
(Sunday). We have the dorm again — I mean if we
couldn’t get the dorm it wouldn’t be a SOG. There’d be
no place to hold the technical marathons.

See the SOG information page in this issue and mark
your calendar. It’ll be better than ever (if that’s possible),
especially if you're there.

And be sure to bring the whole family. Last year we
had some computer co-pilot sessions and some special
trips (horse back riding at Suttle Lake and lift rides to the
top of Mt. Bachelor) that kept the spouses and kidses
interested (a few SOGgers slipped out for the trips too).
We plan to continue those fun tours. '

Plus, we took evening trips out to the Pine Mountain
Observatory (the view’s better) for a guided look at large
balls of silicon...

Thanks, I Think
Actually a few of you were kind enough to lambast me
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with ““Harass An Editor Letters.”” Several of you noted
that you’d taken the opportunity to slice up other
editors. It worked: in a recent phone survey I didn’t find
a single sleeping editor (or was it a single editor
sleeping?).

Interestingly enough, none of them were taking calls.
(Hey, you guys were supposed to write, not call.)

CP/M Turbo Modula-2

Remember Turbo Modula-2, the CP/M version Borland
wasn’t going to release until the MS-DOS version was
finished? Well, MS-DOS still isn’t finished, but you can
now purchase the CP/M package. Don’t call Borland,
however, call Echelon, the ZCPR folks. They are han-
dling the marketing so MS-DOS folks won't get con-
fused.

Turbo Modula-2 definitely mimics the Turbo Pascal
environment and includes: the editor, compiler, and
profiler. It's a two stage compiler, the first stage gener-
ates m code. You can run the m code under Turbo. The
2nd stage generates object code which is 3 times as large
but 10 times as fast as the m code. You can have
unlimited overlays, so data size is the main restriction on
program size.

Unfortunately, there is no translator for Turbo Pascal
files, and there is no debugger. However, the linker can
link in Microsoft .REL files. The manual is 552 pages.

Turbo Modula-2
Echelon Inc.

885 N. San Antonio Rd.
Los Altos, CA 94022

415-948-3820
Price $69.95

In This Issue

This issue is full of Modula-2 information; even the
Pascal Column has been modularized (modulated?). If
you're doing work with procedural languages (versus
Prolog...) Modula-2 is probably the best.

Bruce Eckel has definitely upped his technical level this
time with his oscilloscope project. However, if you'll build
the unit and take the time to understand what he’s up
to, you'll learn a lot. A whole lot. Meanwhile, you
hardware neophytes shouldn’t resist the Ohm’s Law
discussion in the *’Quieting A Noisy Fan’’ article.

And, if you're looking for a little extra income, check
out the article on Debugging a Directory or find out what
it takes to run a successful computer store in ““On Your
Own.”’

Survey

We’ve gotten back 50 of the 1500 survey forms we put
in magazines. The survey is already generating a lot of
information, but we’d like to hear from all of you who
received forms.

So far: you are professionals, most between 35-45 years
old, you have attended college (nearly half have graduate
degrees), and you are really into structured languages.
Many of you have built or modified a computer.

Your comments on what we're doing and where we're

going are really helpful.

So, if you have one of those yellow questionnaires
bound in your copy of issue #33, sit down and fill it out.
Then send it back in the prepaid order envelope. We'll
really, really appreciate it.

Mouses

Logitech is famous around the Micro C office for its
serious’ implementation of Modula-2, so it was with
surprise that I read the release on their latest product. I
pass it along in a somewhat abbreviated form.

“We offer two-button mice, but we believe that the
three-button design is better.”” (Mouse suits?)

““We believe we can be strong in the retail market
because of our technological edge and high quality.
We’ve had years of experience designing and producing
mice, and throughout that time we’ve maintained a
strategy of controlling every aspect of mouse design and
production. Now we’re applying this background to our
retail mouse models.”’

Rats, just when I was working up something for the
culture corner, someone had to manufacture a mouse tale
of no small proportions. Talk about leaving me in a hole.

David Thompson

Editor & Keeper of the Mouse EER

ATTENTION MODEM OWNERS:

Easiest MODEM PROGRAH POWERFUL
in the world to use ! TIME-SAVING
FEATURES

@ Menu and F-key driven

@ Cursor/first-letter
selected

@ Completely "help" lined

@STATUS graphic at all
times

@ "Batch" file transfer

@ Most powerful Auto-
Entry Strings (script
macros) anywhere !

@ Standard XMODEM and
XMODEM(crc), and TEXT.
® Unattended file transfer

@ 1200/300 baud
@ IBM/Hayes compatibles

R

In celebration of EasyComm®s first anniversary, CalSOFT is
making available 5000 copies only at the BLOCKBUSTER PRICE

$9 95 + $2,25 sH including user manual

MC/VISA -~ TFirst come basis

only $49.95 + $2 su

Order Direct (805)497-8054

CalSOFT
3609 Thous. Oaks Blvd-Ste 121
Westlake Village, CA 91362

(R
S
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EMERALD MICROWARE
~ YOUR IBM DISK SPECIALISTS -

UniForm-PC by Micro Solutions

This program allows you to read, write, and format diskettes for over a
hundred CP/M and MSDQS computers, on your PC, XT, or AT. Once
installed, UniForm lives in the background while you use your stan-
dard DOS commands and other programs to operate on the files on
your disk. Copy files between CP/M, TRSDOS, and MSDOS, or work
on the files directly on original diskettes.

UniForm-PC .. ... e $ 64.95

UniDOS by Micro Solutions

UniDOS allows you to actually RUN your favorite 8080 code CP/M
programs on your IBM. Use UniDOS with UniForm-PC, and you can
run them directly from your CP/M format diskettes. UniDOS uses the
8080 mode of the NEC V20 and V30 CPU chips, or can run in emula-
tion mode for Z80 programs, and machines still using the 8088. All
standard CP/M system calls are supported.

UNiDOS. . $ 64.95
UniDOS w/UniForm &V20chip.......ccoveviiievinnennn. $129.95

CompatiCard by Micro Solutions

Finally a card that allows you to run 8”, 5% ", and 32 “ disk drives on
your IBM or compatible, all at the same time. This board works with the
UniForm-PC program to format, read, and write literally hundreds of
CP/M and MSDOS disk formats on your PC. Use this card to replace, or
in addition to your existing floppy controller card.

CompatiCard ..........ooviiiiii i $169.95

MatchPoint-PC by Micro Solutions

This half-size card allows you to read and write to Apple Il and North-
Star diskettes on your IBM. INCLUDES a copy of the UniForm-PC pro-
gram, as well as utilities to format disks, copy, delete, and view files on
Apple DOS and Apple CP/M diskettes.

MatchPoint-PC ... ... $169.95

COPY Il PC and the COPY I PC OPTION BOARD

by Central Point Software

Have you ever accidentally destroyed one of your important copy-
protected disks, or worried that you might? Now you can back up those
important disks using COPY 1l PC and forget about those worries. The
COPY 1l PC program can back up most copy protected disks without
any additional hardware. The COPY 1l PC Option Board can back up
almost ALL copy protected diskettes including the more complicated
mechanical schemes.

COPYIIPCOPTIONBOARD ........ccvviiiinininnns. $ 89.95
COPYIPCprogramonly............cooveiniiiannnn... $ 34.95
PC TOOLS utility program ...........coviiiniinenninn.s $ 34.95

Adaptec 2070 — RLL Hard Disk Controller Card

Adaptec is the name for speed and quality in hard disk controller
boards. The Adaptec 2070 controller board uses the new Run Length
Limited technology to squeeze an additional 50% more capacity on a
conventional hard disk drive. For example, a 20 Meg MicroScience
HH325 can operate with a capacity of 30 Megabytes in RLL mode.
Works in both RLL and standard encoding modes. Please call or write
for compatibility list, as RLL mode works with selected brands of hard
disk drives. .

AdapteC 2070 ... ...v it e e $136.00

Hard Disk Controller Cards by National Computer Ltd.

This line represents high quality with low cost in standard HALF CARD
hard disk controller boards. Versions available for XT and AT, some
with floppy controllers installed.

HDC 5127 for XT . oot ei e ettt eeaeeanns $105.00
HDC 5126 0r AT . .. oo e a $169.00
HDC 5125 for AT w/Floppy Controller. ..................... $195.00

Prices subject to change without notice. Include $4.00 shipping and
handling, $7.00 for COD. Phone hours: 8:00 am to 5:00 pm weekdays;
check our bulletin board — RQP/M, 5:30 pm to 8:00 am seven days a
week, for our latest stock and prices. 30 day money back guarantee on

EMERALD
MICROWRRE

P.O. Box 1726, Beaverton, OR 97075 ¢ (503) 641-0347

m——tagp)

GraphiC 3.0 hi-res color plots
Panache C Program Generator
QC88 C Compiler . . . . . .
Concurrent C. . . . . . . .
Coder’s ProloginC . . . . .
Translate Rulesto C . . . .
LEX . . . . ... ....
YACC&PREP . . . . ..
tiny-c interpreter & shell . . .
Xlisp 1.5a & tiny-Prolog . . .
CTools . . o v v v o . ..
At et

The Austin Code Works
11100 Leafwood Lane
Austin, Tezas 78750-8409
(512) 258-0785

C CODE FOR THE PC

source code, of course

$300
$125
$90
$45
$45
$30
$25
$25

~$20

$20
$15

Free shipping on prepaid orders No credit cards

PC Tech.

VISA

FOUR MEGABYTES
Less THAN ONE MEGABUGK!

The PC Tech Four Megger
is long on a lot of things,
like memory, reliability and
performance. It’s short on
cost, power and length.
The Four Megger comes
complete with software for
the Lotus, Intel, Microsoft
Expanded Memory Specifi-
cation as well as a fast
memory disk program and
an extensive diagnostic
program. All this for $850.

Another smart idea from

Designers of the X16 and
Other Fine Computer Products
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TIDBITS

Turbo And The Sane Editor

If Tidbits sounds a little like an
advertisement for Borland Internation-
al this issue, I apologize in advance,
but it’s for a good reason — the Turbo
family is coming in really handy this
season.

orland has developed and re-
Bﬁned its reputation by building

on previous products. For exam-
ple, Turbo Pascal led to Turbo Tool-
box, Turbo Graphix, Turbo Editor
Toolbox, and Turbo Games Works,
enabling Turbo Pascal programmers to
create powerful programming environ-
ments and applications, by mixing and
matching. But sometimes, it turns out,
it's easier to match and mix than
others, and therein lies my story.

Turbo Lightning

Because I'm a stickler for trying to
get things right (which unfortunately
doesn’t mean I always get them right),
I often reach for dictionaries and other
references when I'm working. Some of
those references are just out of reach
or across the room, but one I'm using
a lot lately isn’t; it’s under my thumbs
and fingertips: Turbo Lightning — a
RAM resident spelling checker and

thesaurus — which has saved me a lot

of long reaches.

It's easy-to-use and powerful, and I
recommend it highly if you, like me,
like to stickle when you're writing.

Recently (continuing the Turbo Pas-
cal tradition), Borland has taken Turbo
Lightning a step further, releasing a
Lightning Toolbox, ‘“Word Wizard,”’
which permits Turbo Pascal program-
mers to call the Turbo Lightning en-
gine from within their own programs.

Word Wizard

- Word Wizard is a couple of things —
a set of word games (wasn’t it George
Morrow who said, ‘“we need to put
fun in software’’?) and a set of proce-
dures to call the Lightning engine
from Turbo Pascal.

The games (‘“Code Cracker,”’
“CrossSolver,”” and 5 more) are fun
and include Turbo Pascal source code.
So you can play first, and if you
decide to write your own game (or
other application), use the Lightning
engine to call a dictionary to extend its
vocabulary.

For example, I wrote a little database
program to keep track of the refer-
ences Alison (my wife) and I use when
researching and writing. In our sys-
tem, a typical record contains fields for
AUTHOR, YEAR, ARTICLE TITLE,
JOURNAL, VOLUME, PAGE#, COM-
MENTS : )

One of the features I built into the
database engine (which I call DB-LITE)

_is a subject search, which searches the

database for keywords in a title and
lists the records containing the key-
words (or subjects).

It’s simple, but effective, with only a
drawback or two. For example, let’s
say I'm working on an article about
games, and I want to know if my
database contains any references to
““games.”” Entering ‘‘game’’ would get
me some of them, but probably not
all, since at least 20 other words,
‘’scheme,’” ‘’play, competition,”’
etc., could lead me to articles that
might be game-related.

I could enter each synonym for
“game’’ as I think of it, but I'd be
gambling on a memory which isn’t
reliable. I simply won’t think of every
possibility. And besides, I prefer lazy
(slow and easy) approaches.

I could look up the synonyms in a
thesaurus, but there’s a lazier ap-
proach — I can have the Lightning
engine look them up for me.

So, I came up with this system: each
time I search for a subject, DB-LITE
gives me the option of extending my
search with synonyms extracted from
a thesaurus by the Lightning engine.

If I ask for alternatives, DB-LITE
calls the Lightning engine, which re-
ports the number of synonyms and
writes them to a buffer. DB-LITE then

awyi

By Gary Entsminger
1912 Haussler Dr.
Davis, CA 95616

lists them, and I can step through one
by one, deciding whether I want to
search the database for references con-
taining a particular synonym.

The database treats each synonym as
though it were a search keyword en-
tered at the keyboard. And I can
abandon the search at any point by
pressing <ESCAPE>.

So, imagine a reference system com-
prised of 1) a database (data, database
engine, and user interface), and 2) an
interface to the Turbo Lightning en-
gine.

Word Wizard is the key to the
Lightning interface, allowing me to call
its engine and do things (like find
synonyms) with the dictionaries and

.thesaurus.

The procedures to call Lightning are
provided by the Word Wizard Tool-
box, in Turbo Pascal source, so all you
need do, for example, is interface your
Turbo Pascal Toolbox database to the
Word Wizard Toolbox and you're on
your way.

Turbo Pascal & Turbo PROLOG

You are, but I'm not. At least, not
right away. I wrote my reference data-
base in Turbo PROLOG, not Turbo
Pascal. No problem, you say, just link
those Turbo Pascal engine procedures
right in. (Oh yeah, almost forgot, it’s
version 4.0 of Turbo Pascal that's
going to allow linkable object files.)

So, what are my options?

1. Translate those Turbo Pascal pro-
cedures to Microsoft Pascal (MPascal
links to Turbo PROLOG)?

I don’t have Microsoft Pascal.

2. Translate those Turbo Pascal pro-
cedures to Turbo PROLOG?

Sounded strange, but I couldn’t
think of a better option, and it might
be interesting, so I jumped into it.

Details

The Turbo Pascal procedures to call
the Turbo Lightning engine use inter-
rupt 16H to call the ROM BIOS. In
Turbo Pascal, you’d call the engine
with —
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Intr(Interrupt#, Registers)
where Registers = a record of reg-
isters.

You assign registers values corre-
sponding to the services you want the
Lightning engine to perform.

For example, if —

BL = 00h(function code)

AH = EDh(Lightning signature)

BH = EDh(Lightning signature)

DS:SI = address of string

and you generate an interrupt 16h, the
engine will check whether Turbo
Lightning is loaded (the first step in
using the engine).

You can generate an interrupt in
Turbo PROLOG with its BIOS predi-

bios(Interrupt #, RegistersIn,
RegistersOut)

So, to call the Lightning engine, I set
the registers, called the BIOS, and
voila, it worked. Turbo Lightning was
loaded.

I began to feel better about my
programming skills. I tried a few more
engine calls, found the addresses of
some important tables (there’s a lot of
pointing around in the engine), and
then decided to get down to business
— find the synonyms for the search
word in my database.

Splat! Pie in the face. A key inter-
rupt returned a zero in the AX register
— i.e. — no synonyms found. Wrong,
wrong, wrong. I know there are syn-
onyms for ‘‘game’’; I've checked al-
ready.

So I went back to the drawing
board, checked my figures and angles,
called the BIOS predicate another 120
times or so, trying every alternative I
could think of (just in case I was doing
something stupid), but no luck. (I
probably was doing something stupid
but I didn’t know what it was!)

But I had started thinking, and a
little effort eventually got me to the
problem — Turbo Pascal doesn’t han-
dle strings the way Turbo PROLOG
does. And I was passing strings
around like a kite vendor.

When Strings Aren’t Strings

A Turbo Pascal string begins with a
length-of-string byte, and a Turbo
PROLOG string has no length byte
but ends with a null (0) byte. (See
Figure 1.)
What’s garbage to one language is
meat to the other.

I needed a Pascal string, and the
quickest way I could figure how to get
one was to write a Turbo PROLOG to
Turbo Pascal string converter.

Todoit, I —

1. passed the PROLOG predicate
(procedure) a string;

2. determined the string’s segment
and offset (using the built-in Turbo
PROLOG predicate, “‘ptrd_word,”’
which returns the segment and offset
of the string passed to it;

3. determined the string’s length
(using “’str__len,’”’ another built-in
predicate);

4. converted the string to characters
(using “’str-char,”” my predicate);

the same address in Turbo Pascal form
LENGTH BYTE + CHAR + CHAR

See Figure 2.

The result is a more intelligent (if
not ARTIFICIAL) database, with a
range of possibilities (for example,
adding an intelligent natural language
interface).

If you want to know more about DB-
LITE, write me in Davis. For more info
about Turbo Lightning, Word Wizard,
Turbo Pascal, or Turbo PROLOG, con-

tact —
Borland International

4585 Scotts Valley Dr
Scotts Valley, CA 95066

5. and then wrote the string back to EEN
Figure 1 - String Representation
"GAME" In Turbo Pascal
T
lslclalM|EI*{glel "1 ~|1}I
| | | | | | | | | | | |
"GAME" In Turbo PROLOG
N I N R N R D D R R
l¢lalMIElO}~ &l #]"1E]LI
| | ] | | | | | | | | |

Figure 2 - String Converter

PROLOG_To_Pascal(Str):-
Str = First_String,

str_len(Str,L),

membyte(DS,SI,L).
String To_Char(®®,[]).
String To_Char(Str,[H|T]):-
frontchar(Str,H,S1),
String To_Char(S1,T).
write_char(Ds,SI,[1).
write_char(DS,SI,[H{T]):-
char_int(H, H_asecii),
S=8I+1,

membyte(DS,S,H_aseii),
write_char(Ds,S,T).

ptr_dword(Str,DS,SI), /% find segment & offset

/% find the length of Str %/
String To_Char(Str,Charlist), /%* Convert the string

write_char(DS,SI,Charlist), /% write the char list

of Str %/

to chars ¥

as a Turbo Pascal string %/
/% write length byte %/

/% Convert a string to a list
of chars %/

/% Pass the string's segment
and offset. %/

/% Char to ASCII %/ _

/% Add 1 to begin the string
after the length byte #/

/% Write the char #/

/® Continue while we still
have chars. %/
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TECHNICAL TIPS

Disk Problems With MS-DOS 3.20

In issue #33 you indicated some
problems occurred in using MS-DOS
3.20 on a micro with only two 360K
drives. I ran into the same difficulty in
attempting to use PC-DOS 3.20 on a
SPERRY PC with two 360K drives.

The problem occurs not only in
DISKCOPY, but also in DISKCOMP
and FORMAT. It appears that all three
programs expect to find a 1.2M drive
in physical drive 0. Luckily, COM-
MAND does not. .

The work-around is to create new
logical drives for existing physical
360K drives. The three problem pro-
grams will work. properly if they ac-
cess the new logical drives.

I do agree that the need for new
logical drives should not have arisen,
especially since COMMAND hasn’t
had any difficulty in identifying the
physical drive types.

Another difficulty which IBM has
created for purchasers of PC-DOS 3.20
is that DOS now expects to find the
IBM label in the diskette. This means
the user had better have formatted the
backup diskettes on PC-DOS 2.10 or
higher. Otherwise he’s in for a lot of
diskette editing.

K. Kolovrat
378 Morris Dr.
Fairborn, OH 45324

Editor’s note:

For these very reasons, many folks are
getting MS-DOS or PC-DOS 3.10 instead
of 3.20. Also, there is a difference between
MS-DOS and PC-DOS. According to
Microsoft, IBM wrote the code for the
customizable parts of PC-DOS. (And parts
of the utilities.) With MS-DOS, Microsoft
wrote them. Anyway, there may be some
differences in bugs between the MS and
PC versions of 3.20.

Epson Graphics To Okidata

Recently I ordered your Kaypro disk
K5 (Epson MX-80 Graphics). I have a
new Okidata Microline 193, but I
know most of the graphics commands
are similar, with the possible exception
of the codes for the wvariable line
spacing. Since the source was included
on the disk, and I have a Mix C
compiler, I felt confident that, if neces-
sary, I could modify and recompile the
- code.

Some changes are necessary in the
source code for this configuration, so
for others in a similar situation, here
are my notes:

1. Concatenate Mix C’s header files
STDIO and STDLIB.H into a single file
LIBC.H which is referenced in some of
the graphics routines.

2. Change all occurrences of ‘‘re-
turn()’’ to “‘return’’.

3. Change “exit()’” in GRAF.C to
exit(0)"’. .

4. There are some differences in the
file handling systems between Mix C
and the author’s development compi-
ler, Manx Aztec C II. MS-DOS ver-
sions of Mix C require no changes. For
CP/M versions of Mix C, the runtime
must distinguish between text and
binary files because of the filtering
during text file I/O.

Use “rb”’ instead of '‘r’’ for the
access mode in calls to fopen() where
binary files are used (DEMO.C and
GRAFFILE.C). I would also recom-
mend using “wb’’ instead  of ‘‘w’’
based on consistency, even though I
haven’t tested whether there is a dif-
ference in output operations.

5. Mix C’s newline character is
NULL. In DEMO.C, the function pr()
tests for the null character when out-
putting to the printer, but encounters
the newline and does not execute a
carriage return/line feed since it is
null. Therefore, add the line

crlf(1);

to the end of function pr().

6. If you have an IBM-compatible
graphics printer, you will need to
modify the setline() function in the
DEMO.C and GRAFUTIL.C files. Add
these lines:

bdos(LIST,ESC);
bdos(LIST,2’);

just before the end of the function
definition, to activate the variable line
spacing instruction which was just
executed.

Mike Rovak

1406 S. 107 E. Ave., #G

Tulsa, OK 74128

Help For Fixing Kaypros
1. Friendly Modeling Compound can
be used to form a handle on a cut

down allen wrench. This helps to get
at those hidden little socket screws
that hold the Kaypro disk drives in
place. This granular material melts in
hot water and then hardens at room
temperature. While it is molten, you
can easily shape it into any shape. The
material is available from:

The Friendly Plastic Company, Ltd.
2888 Bluff Street #233

Boulder, CO 80301

Phone: 303-530-5115

It costs about $25 for 1 3/4 pounds.
It's a substantial price but it's a LOT
of material. Share it with a friend, a
wife, cat, hamster... Anybody.

2. A new book on repairing Kaypros
(including the Kaypro 16) that the
novice can use is:

Chilton’s Guide To Kaypro Repair
And Maintenance ‘

By Gene B. Williams

Chilton Book Company

Radnor, PA 19089

ISBN 0-8019-7626-X

1985, $12.95

3. An excellent source of recondi-
tioned, tested, reasonably priced
(about $40 for SSDD and $55 for
DSDD) Tandon disk drives is:

Janick Data

1869 River Birch Drive
Sumter, SC 29150
Phone: 803-481-9205

4. Inexpensive binocular magnifiers
that flip-up. They're called Peer Bino-
cular Magnifiers #22-845. They have a
working distance of 10", 2 1/4 X
power and cost $12.95. They are avail-
able from:

Maxon
P.O. Box 243
Carlstadt, NJ 07072

Frank and Lois Gadek
RD #1, Box 221-1

East Mill Hill Road

East Greenville, PA 18041

FIND 51 Hint
We've found a way to get the FIND
51 program on your Kaypro disk #9 to
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work in all WordStar documents (you

suggest in your notes that it only

works with upper case text.) Merely

leave off the last letter of the word

you're searching for. Using this strate-

gy the program is case insensitive.
This utility is very fast and easy to

learn and use. For those who do a

great deal of writing it is an invaluable

tool because it allows the writer to find

references in a text quickly and easily.

Richard Zakin (art department)

David Sargent (psychology depart-

ment)

Art Department, Tyler Hall

SUNY Oswego

Oswego, NY 13126

Striking Ribbons

I've recently discovered that the Oki-
data Microline 83A uses only the top
half of the the ribbon. Thus, it is
possible to reverse the ribbon and use
the bottom half to get even more

mileage out of it. This trick may also
work with other printers that use haif
inch ribbons.

Another item I was. not aware of
until a recent trip to our local station-
ers, is the existence of Multi Strike
Black Film ribbons. I bought one just
to experiment with, and it appears to
give a nice, sharp, black impression —
not as smudgy as a new nylon ribbon.
I don’t know yet how long it will stay
black. This depends on the quality of
the film, and the coating, which ap-
pear to be quite substantial.

Anyone who would like to try these
can write to:

Goldsmith Bros.
257 Jericho Turnpike
Mineola, NY 11501

Order Okidata Multi Strike Black
Film ribbons, catalog #RIPL473. One
ribbon costs' $3.75, and quantity dis-
counts are available — 10% for six

ribbons, and 20% for twelve ribbons.
When threading these ribbons into
your printer, be sure that the shiny
side faces the print head, and the dull
side (with the carbon coating) faces the
paper.

Herbert L. Polak, P.E.

39 Violet Ave.

Mineola, NY 11501

Editor’s note again:

The Okidata Microline 82B uses the
other half of the ribbon. The 82B is an
accessory (after the fact) for the 82A. If
your dealer doesn’t believe you, show him
this.

As for multi-strike ribbons, there’s some-
thing even better. You can now purchase
first-strike ribbons. They're not cheap but
they‘re powerful. You can get them from
any military contractor.

The following folks are reaching you for only 30 cents
per word, If you would like to reach the same audience,
send your words and 30 cents for each to Micro
Cornucopia.

Affordable Engineering Software for CP/M-80, PC-DOS,
MS-DOS, and TRS-DOS. Free 52-page catalog. Low cost
pen plotter driver, transfer function analysis, scientific
calculator, communications design spreadsheet, graph
printing, circuit analysis, signal processing, mathematics,
root locus, active filter design, thermal analysis, and
report proofreader programs. BV Engineering, 2200 Busi-
ness Way, Suite #207, Riverside, CA 92501. (714) 781-0252.
VISA and MasterCard accepted.

640K MotherBoard Upgrade. 640K memory without using
an expansion slot! Allows easy insertion of 256K chips on
the system board. 100% compatible, 30 day $$ back
guarantee, 2 year limited warranty. COMPAQ Portable &
Plus - $29; $99 with memory. IBM XT, 3270 & Portable -
$39; $109 w.m. IBM PC - $50; $129 w.m. $4 s/h, Site
discount. Dealers welcome. Product of Innoventions, Inc.
Aristo, 16811 El Camino #213-S, Houston TX 77058, (713)
480-6288, 800/3ARISTO.

ESCAPE - The ultimate minj-adventure for your video-
able CP/M Kaypro. Some of ESCAPE’s features are: over
50 rooms, over 25 gettable items, and it recognizes 100’s
of words. Takes an experienced text adventurer 6 to 12
hours. Fully' documented. Disk also includes 8 other
games unavailable anywhere else. Requires MBASIC.
Send $9.95 for disk or write: XCiting Software, c/o Macy,
Glenburn Star, Fall River Mills, CA 96028.

$19 Instrument Flight Simulator - CP/M or MS-DOS -
four aircraft types, air traffic control, realistic navigation,
flight lessons, 25 page manual. Pilots or beginners. Fun!
For CP/M, 8’ or Kaypro II 5. BaileyTech, 304 WS
College, Yellow Springs OH 45387.

Wanted - To Buy, HP 67, 97, or 55 calculator. Bob
Howard, 818-445-3327.

TURBO Cheques!: The most powerful personal Check-
book Management program available. TURBO Budget!:
An effective personal Budget Management program using
window technology. Written in Turbo Pascal, both pro-
grams are professionally developed, menu driven, support
color, hard disks, and are not copy-protected. 160+ page
Users Manual. Send for FREE DEMO DISK. IBM-PC/XT/
AT and true compatibles (Requires DOS 2.0 or higher, 2
DS/DD floppy disk drives, 128K RAM). $49.95 for both
programs. CompuTech Box 7000-309 Redondo Beach, CA
90277. 213-377-7198

$1000 Unix prog g envi t for the power
user: VALID S$G-10 PC (Corvus) 68010 cpu, 20 Mbhd,
floppy, ZMbRAM, mouse, keyboard, intelligent monitor.
New, running. No docs. No warranty. Some info. Unix

boots on hard disk. Mike Kotlan, (503) 596-2050.

Mailing List & Cassette Tape Labels. Computer program
for Christian Ministries to maintain their mailing lists, sort
and print mailing list labels for any sub-grouping, main-
tain and print cassette tape labels for your teaching tape
outreach. Call or write for information: Ravak Software
Systems, 1406 South 107 East Ave. #G, Tulsa, Oklahoma,
74128, (918) 664-9010 ask for Mike, or call (918) 437-6714
after 5 PM Central Time.

§-100 CP/M system plus software, includes 2 Shugart
801’s, 1 Megabyte RAM disk, Promburner, ADDS termin-
al. $500.00 takes all. Scott Baker; 18185 West Union Rd.;
Portland, OR 97229. 645-0734.

For Sale: SWP co-processor board used on ‘83 Kaypro II

256K RAM with MS-DOS 1.1 and CP/M-86. Makes a 244K -

RAM disk for FAST disk operations. Includes installation
instructions. $175. Two Tandon SSDD drives - recent
alignment. Both for $50. Mark Lindman, 350 N. Cedar,
Colville, WA 99114,

For Sale. Slicer SBC A&T 256K Slicer 1 Meg Board A&T.
Manual and 5 1/4 and 8 inch boot disk. Both for $550.
Phone 412-869-5998.

CP/M-80 Emulates PC-DOS! Innovative utilities let CP/M
reassign drives, autofind files (even overlays!), create
subdirectories and ‘‘phantom disk-drives,’”” support smart
batch-jobs, ‘‘window’’ the BDOS, format text columns,
and much more. Inexpensive, copy-enabled, 30-day trial.
LOGIC ASSOCIATES, 1433 Thome, Chicago, IL 60660,
(312)274-0531. Ask for free catalog, reviews.

Wanted - Big Board II in good working condition. Alan
Gomes, PO Box 1464, La Mirada, CA 90637-1464. (213)946-
1015.

16-bit coprocessor for Xerox 820-II or 16/8 PC. 512K RAM,

MS-DOS RAM disk. SOHL SOURCE, 5423 S. 146th
Street, Omaha, NE 68137, (402) 895-3577.
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Sample of disks in the Fall catalog

MS-DOS Disks-5%"" or 312"

MS-24 Superior Games

Core Wars, SPACE WAR, Dun-
geons & Dragons, and (TRONLC
includes Source.)

MS-25 Ultra Utilities

U-ZAP, U-FORMAT, and U-FILE;
Map diskettes, unerase files, format
non-standard disks, interrogate sec-
tors & much more!

MS-26 Expert System Genera-

tor & Tutorial

Introductory expert system builder
(ESIE), example expert systems,
and detailed tutorial.

KAYPRO CP/M Disks-5%"

K-44 Pascal Runoff-Printer
Utilities

Print sideways, on both sides, or

design your own character font.

Source included.

K-45 Pascal Runoff-Utilities
File manipulation and encryption,
sorting routines, and much more
with source.

K-46 Pascal Runoff-Turbo N,

Utilities £
Kaypro graphics routines (84 mod-
els), inline machine code generator,
menu generator, and run time pack-

MS-27 System Primer age for .CHN files.
Device drivers and uiility tutorials T ical Calls:
with source and DIAGS-the super 9‘;?:]‘232“ ;[;
system snooper. 503-382-’8048

All Disks $8.00 each ‘

[ ]

Micro
o P.O. Box 223
Cornucopla Bend, OR 97709
9-5 Weekdays e
Order 503-382-5060 —
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THE LAST PAGE

A Compact Introduction To CD ROM

In a few quick years, the mounds of
data we've been able to store and
access with a micro have grown dra-
matically — from too-few K floppies,
to and through 20 and 30 meg
winnies, into online databases, and
right up to many-meg CD ROMs —
the new toys in town with a lot to
byte about.

I ike the compact audio disk play-
‘ er (or CD), the impressively suc-

cessful new consumer format for
the distribution of music, CD ROM is
~an optical storage device which can
_store vast quantities (550-600M) of dig-
ital information. ,

CD players were big hits in 1986,
with prices dropping significantly —
from highs in the $1000+ range in
early 1984 (after being introduced in
Japan in late 1983) to lows of $150 by
the end of 1986. The CD’s success will
no doubt inspire and motivate the CD
ROM market.

Both CD and CD ROM use the same
disk and laser scanning technology
and the same mastering and replica-
tion methods. They're virtually identi-
cal — except for the provision in CD
ROM for more powerful error correc-
tion and more precise addressing of
data blocks. .

A CD or CD ROM disk is 120 mm in

diameter, 1.2 mm thick, and has a -

hole 15 mm in diameter in the center.
Information is stored on the disk in
pits, molded onto a surface, which is
coated with a reflective metal layer
which is itself coated with a protective
lacquer.

The pits are 0.12 um deep and 0.6
um wide, a combination which allows
information to be densely packed
(about 16,000 tracks per inch, ‘com-

pared with 96 tpi for floppies and
several hundred tpi for winnies). Plus
they are reliable. See Figure 1.

All optical storage devices (CD play-
ers, CD ROM drives, LV players, etc.)
use a laser beam (usually a gallium
arsenide semiconductor laser) focused
to a tiny spot by a lens.

To read a CD, a laser beam is
focused on a spiral track of pits, and
the amount of light reflected back into
the objective lens is measured.

Light striking a pit is diffracted (scat-
tered), so very little gets back to the
lens. But most of the light striking a
flatland between the pits is reflected.
So, we get ones and zeros. The reflect-
ed light, in both cases, goes to a photo
detector, which produces a current
proportional to the light intensity.

CD Plusses

1. For starters, 550 meg of digital
data — the equivalent of -about 150,000
pages of text, or 1200 standard PC
floppies.

2. It's relatively cheap: a CD ROM
drive will cost about $500 in early
1987, and (once mastered) disks
should retail for about $10 each. (Cost
of reproduction is between $1.00 and
$2.00 each, but that is expected to
drop by a factor of 5 by the end of

"+ 1987.) The equivalent amount of mi-

crofiche costs around $150; books,
about $1000.

3. The CD ROM is -virtually error
free and crash proof, since the infor-
mation is well-protected. The physical
clearance between a CD and the near-
est point of contact is 2000 times that
of a winnie head or a hard disk head
(which is less than 0.5 um).

The laser beam goes through the
disk’s coating, and because it's almost

Figure 1 - Pits And Lands

FRONT SIDE OF DISK

< REFLECTIVE ALUMINUM COATING

BACK SIDE OF DISK

/ LASER BEAM \

By Gary Entsminger
1912 Haussler Dr
Davis, CA 95616

1 mm in diameter when it hits the

. surface it is unfazed by dirt and

scratches. Because the information is
digital, there is no background
“‘noise.”’ . :

4. The CD ROM supports any com-
bination of acoustic, video, and com-
puter data — they are all recorded as
digital information on the disk. The
multimedia possibilities are limited
mainly by imagination.

CD Minuses

1. CD ROM technology is still ex-
pensive. It costs between $10,000 and
$30,000 to produce a disk master, and
the turnaround time for mastering a
disk is at best about one month. If a
database evolves slowly enough (an
encyclopedia, for example), one month
shouldn’t be ‘a problem. But this turn-
around would likely be unacceptable
in a business system.

2. And since it’s basically a read
only medium, if you need to ‘’person-
alize’” data contained on a CD ROM,
you’d need to first transfer it to other
storage (RAM or a winnije, for exam-
ple), which might be a problem if
you're working with a lot of data.

3. Access and transfer aren’t the
best: CD ROMs are faster than flop-

- pies, but slower than winnies —

Transfer
1.3 Mbit/seec
5.0 Mbit/sec
0.25Mbit/sec
0.01Mbit/sec
4. Accessing 550 meg of data isn't
trivial. To efficiently utilize that much
data ‘will require better (and better)
directory methods. -
5. And the Phillips/Sony Standard
hasn’t been accepted by everyone.

Access
CD ROM -= 500 ms
Winnie -~ 38-65 ms
Floppy == ..
Modem -~ ...

The Last Details

Some of the more affluent (and
creative?) players in'the microcompu-
ter industry are already utilizing CD
power.

What this means, I think, is a very

interesting next phase in computing.
Cheers. ’
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TURBO-101 ENHANCED KEYBOARD

for the 10 million PC users IBM just ignored!

IBM just announced their new
redesigned “standard” keyboard for per-
sonal computers. There's only one problem:
it won’t work on your IBM computer if it
was purchased prior to June 1986 or on any
PC compatible purchased at any time!

Notto worry. Our new Turbo-101 Enhanced
Keyboard gives you the layout and en-
hancements of the IBM with some logical
improvements (see above photo). And it
works on your existing PC, XT, AT, PCjr,
AT&T, Epson and virtually all compatibles!

Get Borland’s Turbo Lightning ™
For FREE!

To really turbocharge
your productivity, we are
including, free-of-charge,
Borland's red-hot Turbo
Lightning software with
each keyboard. Now,
when using SideKick, WordPerfect, Micro-
soft Word, 1-2-3 or most popular programs,
our Turbo-101 Keyboard will check your
spelling as you type, gives you instant
access to Random House’s 80,000-word
Concise Dictionary and 60,000-word
Thesaurus and much, much more!

“Lightning’s good enough to make
programmers and users cheer, executives

of other software companies weep,” says
Jim Seymour of PC Week. Sold separately,
“Turbo Lightning retails for $99.95!

S
INTERNATIONAL

7650 Haskell Avenue
Van Nuys, California 91406 (818) 780-1673

Turbo-101 is a trad k of DataDesk Inter . Turbo Lightning is a
trademark of Borland International. IBM and IBM AT are registered trade-
marks of International Business Machines, Inc.

The Turbo-101 is the best data entry tool
since the pencil!

For users of spreadsheets like 1-2-3, the
Turbo-101’s separate cursor controls and
numeric keypad makes entering numeric
data into cells and moving from cell to cell
as natural as moving your fingers. And for
word-processing, the ‘Selectric’ typewriter
layout makes the Turbo-101 as easy to
use as a pencil; and with the extra large
Enter, Shift & Control Keys, you’ll make so
few mistakes, you won't even need an
eraserI

o SPECIAL OFFER’

~ ONLY $149.95* FOR BOT
~ .~ KEYBOARD & SOFTWARE -
Includes 30-day money back e
guarantee and 2 year full warranty.
To prove that we don’t ignore you
- or your pocketbook, you get our
-Turbo-101 Enhanced Keyboard and
- Borland’s Turbo Lightning foran
~.astounding $149.95." No, you didn’t
read it wrong. During this amazing
Introductory Offer you getboth
keyboard and software for less
than most software programs

by themselves! Now, if you’re
- still feeling ignored, you can =
“always do what you- know-who

wants you to do...and buy
‘a new computer to get thelr
. 'keyboardl :

credit card orders call

(800) 826-5398

in CA call
(800) 592-9602

*Price does not include adaptor
cables required by certain compat-
ibles * A Limited offer—price subject
to change without notification.

Up to now, DataDesk International may be one of
the best kept secrets, but here’s what'’s being said
about our first end-user Keyboard/Borland

software bundle:

“Who Can Pass Up a Deal?
Department. Talk about an
aggressive product!”
Jobn C. Dvorak,

InfoWorid Mar 86

“It solves all of the problems
exbibited by their regular
PC/XT keyboard...it'sa
great bargain!”

PC Productivity Digest

May 86

“DataDesk Intl. bas designed
a sturdy and bandsome key-
board that bas tactile re-
sponse...is the bardware
bargain of the year” says
Charles Humble, Oregonian
Jan 86

“The best part of the key-
board is the way it feels. It's
ideal! And fast. I've never
worked on a keyboard with
a nicer touch.”

Business Computer Digest

“It's a good keyboard. Good
Jeel: the keys bave tactile
Jeedback. No musb at all.

This is about as good a key-
board deal as you're likely
to find...I bave absolutely no
besitation in recommend-
ing the Model PC8700.”
Jerry Pournelle,

Byte Magazine Sept. 86

“This keyboard is neat to
type on and feels solid. It
bas tactile feedback keys...I
can type much faster on it.”’
Test Drive Scorecard:
DataDesk-10 Key Tronics-9
Teleconnect Magazine

May 86




New Turbo Prolog and
Turbo Pascal Toolboxes .
add more Power ...

ew! Turbo Prolog
Toolbox

Our new Turbo Prolog Toolbox™
enhances Turbo Prolog—with more than
80 tools and over 8,000 lines of source
code that can easily be incorporated into
your programs. It includes about 40
example programs that show you how
to use your new tools.

New Turbo Prolog Toolbox features include:

B Business graphic generation

® Complete communications package

W File transfers from Reflex, dBASE I,
1-2-3, Symphony

A unique parser generator

B Sophisticated user-interface design tools

It's the complete developer’s toolbox
and a major addition to Turbo Prolog. You
get a wide variety of menus—pull-down,
pop-up, line, tree and box—so you can
choose the one that suits your application
best. You'll quickly and easily learn how
to produce graphics; set up communica-
tions with remote devices; read information
from Reflex,® dSASE lil® Lotus 1-2-3° and
Symphony?® files; generate parsers and
design user interfaces. All of this for
only $99.95.

System requirements
Turbo Prolog: IBM PC, XT, AT or true compatibles. PC-DOS (MS-
DOSJ 2.0 or later. 384K Turbo Prolog Toolbox requires Turbo
Prolog 1.10 or higher. Dual-floppy disk drive or hard disk. 512K

O

The power and-high performance of
Turbo Pascal® is already in the hands of
more than half-a-million people. The tech-
nically superior Turbo Pascal is the de facto
worldwide standard and the clear leader.

it
wg}ll“"{s Toote0K

ew! Turbo Pascal

1BM PC, XT, AT or true compatibles. P
2.0 or later.

® Matrix operations: inversions,

determinants and eigenvalues
B [east squares approximations
® Differential equations

you also get Least Squares Fit in 5
different forms.

1. Power

2. Exponential

3. Logarithm

4. 5-term Fourier .
5. 5-term Polynomial

They’re all ready to compile and run.

All this for only $99.95

irements
System requ C.DOS {MS»DO?)
- Graphics module
Turbo Pascal 20 of et ZEP pGa, or

As well as a free demo FFT program, |1

What our new Numerical Methods
Toolbox™ will do for you now:

B Find solutions to equations

® nterpolations

® Calculus: numerical derivatives
and integrals

W Fourier transforms

| : i M

= ; hics monitor with 1B ires Turbo

¥ Numerical Methods reguires g tble adapter card. and requires  esor
Toolbox aeaphix Toolbox. 8087 o 8 | performance.

not required, but recommended for optimal
256K

o i .pOS and
Zr“cmsp 2557 & BCD features for 16-bit MS-DOS,

i inimum memory:
P1M-80 version minimu
f,g%ﬁg;f,ff,’?cg features not available. 128K

Turbo Graphix Toolbox, Turbo Pascal, and Reflex are registered trademarks and Turbo Prolog, Turbo Prolog Toolbox, and Turbo Pascal Numerical Methods

jonal, inc. or Borland/Analytica, Inc. dBASE il is a registered trademark of Ashton-Tate. Lotus 1-2-3 and Symphony
Corp. IBM, XT, and AT are registered trademarks of

trademark of Hercules Computer Technology. CP/M is a registered trademark of Digital Research, Inc. MS-DOS is a registered trademark of Microsoft Corp.

Toolbox are trademarks of Borland
are regi fe ks of Lotus D

Copyright 1986 Borfand International

! Business Machines Corp. Hercules is a

BI-10978W.

’

| compatibles. You can j
he Al revolution with Turbo Prolog

W For the dealer nearest
you, or to order by phone

Y’ call (800) 255-8008

- CA (800) 742-1133
Canada (800) 237-1136




