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EPROM PROGRAMMERS

$750.00

Stand-Alone Gang Programmer

QAL ER LTSN CEEIM «  Completely stand-alone or PC driven

“ EGIMMHUC LN CE M »  Programs E(E)PROMs

% LUl * 1 Megabit of DRAM

® User upgradable to 32 Megabit

] e ,3/.6" 2IF sockel, RS-232,
Parallel In and Out

* 32K internal Flash EEPROM for easy

firmware upgrades

Quick Pulse Algorithm (27256

in 5 sec, 1 Megabit in 17 sec.)

* 2 year warranty

¢ MadeinUSA

= Technical support by phone

Complete manual and schematic

Singte Socket Programmer aiso

available. $550.00

= Split and Shuffle 16 & 32 bit

« 100 User Definable Macros, 10 User
Definable Configurations

« Intelligent Identifier

Binary, Intef Hex, and Motorola §

20 Key Tactile Keypad (not membrane) 20 x 4 Line LCD Display

$139.95

Internal Programmer for PC

New Inteltigent Averaging Algorithm. Programs 64Ain 10 sec., 256in 1 min., 1 Meg (27010,011)in 2 min. 45 sec.,
2 Meg (272001} in 5 min. internal card with external 40 pin ZIF. 211, Cable 40 pin ZIF

« Reads, verifies, and programs 2716, 32, 324, 64,
64A, 128, 128A, 256, 512, 513, 010, 011, 301,
27C2001, MCM 68764, 2532

AMutomatically sets programming vollage

Load and save buffer to disk

Binary, Intel Hex, and Motorola S formats
Upgradable to 32 Meg EPROMs

No personality modules required

1 year warranty » 10 day money back guarantee
« Adapters available for 8748, 49, 51, 751, 52, 55,
TMS 7742, 27210, 57C1024, and memory cards
Made in US.A.

NEEDHAM'S ELECTRONICS

4539 Orange Grove Ave. * Sacramento, CA 95841

Call for more information

) (916) 924-8037
cop @O = FAX(916) 9729060

Crogs-Assemblers . iowassso
SII’T_IUlatOI'S as low as $100.00
Cross-Disassemblers : ows 100
DeveIoPer Packages

as low as $200.00(a $50.00 Savings
A New Project

Our line of macro Cross-assemblers are easy to use and full featured,
including conditional assembly and unlimited include files.
Get It To Market--FAST

Don't wait until the hardware is finished to debug your software. Our
Simulators can test your program logic before the hardware is built.

No Source!
A minor glitch has shown up in the firmware, and you can't find the original
source program. Our line of disassemblers can help you re-create the
original assembly language source.

Set To Go
Buy our developer package and the next time your boss says "Get to work.",
you'll be ready for anything.

Quality Solutions

PseudoCorp has been providing quality solutions for microprocessor
problems since 1985,

BROAD RANGE OF SUPPORT
e Currently we support the following microprocessor families (with
more in development):

Intel 8048 RCA 1802,05 Intel 8051 intel 8096
Motorola 6800 Motorola 6801 Motorola 68HC11 Motorola 6805
Hitachi 6301 Motorola 6809 MOS Tech 6502 WDC 65C02
Rockwell 65C02  Intel 8080,85 Zilog Z80

ockw NSC 800
Hitachi HD64180  Motorola 68000,8 Motorola 68010  Intel 80C 196
e Al products require an IBM PC or compatible.

So What Are You Waiting For? Call us:
PseudoCorp

Professional DeveIogment Products Group
716 Thimble Shoals Blvd, Suite E
Newport News, VA 23606

(804) 873-1947 FAX: (804)873-2154

Joumey with us to discover the shortest path between
programming problems and efficient solutions.

The Forth programming language is a model of simplicity:
Inabout 16K, itcanofferacomplete developmentsysteminterms
of compiler, editor,andassembler, aswell asaninterpretivemode
to enhance debugging, profiling, and tracing,

As an “open” language, Forth lets you build new control-flow
structures,and other compiler-oriented extensions thatclosed
languages do not.

Forth Dimensions is the magazine to help you along this
journey. Itis one of the benefits you receive as a member of the
non-profit Forth Interest Group (FIG). Local chapters, the
GEnie™ForthRoundTable,andannual FORML conferencesare
alsosupported by FIG. To receive a mail-order catalog of Forth
literature and disks, call 510-89-FORTH or write to:

Forth Interest Group, P.0. Box 2154, Oakland, CA 94621,
Membership dues begin at $40 for the U.S.A. and Canada.
Student rates begin at $18 (with valid student L.D.).

GEnie is a trademark of General Electric,

SAGE MICROSYSTEMS EAST
Selling and Supporting the Best in 8-Bit Software

Z3PLUS or NZCOM (now only $49 each)
XBIOS for SB180 ($50)
ZMATE text editor ($50)
BDS C for Z-system (only $60)
DSD: Dynamic Screen Debugger ($50)

PCED: ARUNZ and LSH for MSDOS ($50)
ZMAC macro-assembler ($50, $70 with printed manual)
Order by phone, mail, or modem and use
Check, VISA, or MasterCard.

Z-System public domain software by mail.
Regular Subscription Service
Z3COM Package of over 1.5 MB of COM files
Z3HELP Package with over 1.3 MB of online documentation
Z-SUS Programmers Pack, 8 disks full
Z-SUS Word Processing Toolkit
And More!

For catalog on disk, send $2.00 ($4.00 outside
North America) and your computer format to:

Sage Microsystems East
1435 Centre Street
Newton Centre MA 02159-2469
(617) 965-3552 (voice 9 to 11AM)
(617) 965-7259 (pw=DDT)
(MABOS on PC-Pursuit)
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EDITOR'S COMMENTS

" Welcome to the Tenth Year of The
Computer Journal. This is our 60th
issue of TCJ and with that we want to
thank all our readers for supporting us
for all these years.

In this issues we have a special letter
from Art Carlson, the founder of The
Computer Journal. Art asks what
projects interest you and how he might
be able to help. So please read his
comments and drop him a letter to
show him how much we miss seeing
his words in print.You will find his
reflections on the next page, our
Reader-to-Reader section.

Walter J. Rottenkolber provides his

special review of the past after Art’s.

Walter also provides excellent sup-

port for beginning Forth users on page

30 as he explains how to debug Forth
(also some good advice for any lan-
" guage - like Keep It Simple). Walter's
letter shows just how diverse our writ-
ers and readers interests and
backgound in computers can be. In
fact Walter owns a system I haven't
hear about before. Helmut Jungkunz
follows Walters letters with some com-
ments and ARUNZ scripts.

Our regular writers have incorporated
their thoughts on the past and future
within their articles. Jay Sage takes
this issue to review his past eight years
of articles by commenting on the de-
velopment of the Zsystem as he and
others explained it in 7CJ columns
You will be amazed just how much
we have covered in the last Ten Years,
I know I was!

Rick Rodman covers UNIX, Minix,
and Coherent, before commenting on

why 32bit systems represent Real
Computing. Our S-100 supporter,
Herb Johnson, answers a letter or two
and then speculates on the future of
collecting classic systems. Answering
letters is also done by Mr. Kaypro or
Chuck Stafford. His answers show
how to covert an old Kaypro Il into a
newer IV.

A new feature starting with this issue
is “Support Groups for the Classics™
by J. Wm. Weaver. JW will be at-
tempting to help our readers find orga-
nizations or groups that support your
interests in computing systems. This
will not be a simple job without your
support. JW will be collecting infor-
mation by region (including foreign)
and reporting here on what he finds.
He will need your input, so please read
his introduction and send him infor-
mation about your favorite organiza-
tion.

Our special articles start with the sec-
ond edition of ““The Next Ten Years.”
This position paper summaries your
comments and feed back I have re-
ceived since the first version appeared
in issue #56. Let me make it clear, that
this is the last installment on this topic!

Brad Rodriguez provides part two of
moving Forth and presents case stud-
ies of actual Forth implementations.
In issue #61, Brad provides his long
awaited 6809 Multiprocessing project
with the hardware layout. This is
Multiple CPU's running one system,
not one CPU running mulitple users.
What's more, he starts with the hard-
ware part of the project, first. I am

really forward to this one. Thanks,
Brad!

Mr. Jack Woehr honors us in this
special issue with a review of Forth
hardware engines. If you think the
new 586 is suppose to be a fast com-
puter, you need to read Jack’s article
and sec what speed really is about.
The article reviews those high speed
devices presented at the last Roches-
ter Forth Conference.

The last word from me, is a review of
books to get and use. I have had many
requests from reader as to what books
to get and I have answered those re-
quests in my Computer Corner. Due
to the size of this issue, I have delayed
the start of a new operating system
support column. Since many of our
new readers have little experience with
CP/M and other eight bit operating
systems, I am starting a new series on
operating systems. The first set of
articles will cover the basics of CP/
M. Later series will cover other sys-
tems such as Flex, and OS9.

All in all this issue provides reviews,
new items, and great topics for your
reading enjoyment and pleasure.

Please note the special offers inside.
For our advertisers, I am rolling back
the cost to 1982 levels, or HALF
PRICE! That is right, 1982 levels, so
order two advertisements and only pay
for one. Like all good offers this only
applies to the next three issues.

One offer with no time limits is the 10

and 15% discounts on large orders of
back issues. See page 49 for details.

The Computer Journal / #60



READER to READER

 Letters to the Editor
All Readers
'MINI Articles

SPECIAL LETTER FROM
ART CARLSON

The Birth of TCJ

It was ten years ago that I bought my
Apple II+ and started searching for the
information I needed to make it do more
than just run the few available canned
application programs. What we had to
work with then is almost comical when
compared with what is available today.
My Apple was fully stuffed with a whole
64K, and the display was limited to 40
characters of upper case, but it did have
a crude graphics mode. The single sided
floppy drives held what at that time was
considered a gigantic 135K -- people
laughed at me because I bought a whole
box of ten disks (priced at $4.50 per
disk) because no one could ever fill up
the entire ten disks. Now at work I use
a 33 MHz ‘386 with 8 Meg of RAM and
a 512 Meg hard dive, and buy 1.44 Meg
disks 50 at a time. But you know what?
Today’s computers are no longer any
fun!

The Apple was a good learning tool at
the time. With its built-in BASIC and
Monitor plus a S-C assembler I pecked
and poked, and started to learn program-
ming. The addition of a John Bell A/D
(Analog to Digital) card whetted my
interest in interfacing to real world de-
vices instead of just writing another ball-
bouncing BASIC program. That’s when
I really got hooked, and my life has
never been the same since.

I soon bumped into the Apple’s limita-
tions, and got a REAL computer with a
4MHz Z-80 that ran CP/M (which [ soon
upgraded to ZCPR). It still had only
64K, but it had a real operating system
and a TV-950 terminal with 80 columns
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plus upper and lower case. I still remem-
ber Donna asking if I really needed two
computers -- after all one should be
enough for any sane person. Now, she
just admits that I have lost my sanity,
and sighs when I bring home ANOTHER
computer that I have saved from the
dump. I regret that I recently missed a
complete North Star system that went to
the land fill because nobody was inter-
ested in the obsolete relic. Oh well, there
is always another chance on something
else tomorrow, and this way I can still
(barcly) get the car in the garage. We
have 27 acres and I have considered
building another garage, but the arc lim-
its to how much I can pile up. Does
anyone know of a home for two Teletype
machines? I’ve already scrapped out two
other ones for parts.

After becoming familiar with the CP/M
system [ had even more questions about
interfacing and control. [ was running a
print shop at the time, and 1 kept com-
plaining that the available books and
magazines didn’t have the information
that I needed. So, after several friends
suggested that the only way that I could
get the information was to start a maga-
zine, I started TCJ. Now, there was a lot
of information available, but I was so
busy editing and publishing that I didn’t
have time to play with the computers.
I'm ashamed to admit that I recently
dusted off a six year old list of projects
which were never completed. But my
rcal interests haven’t changed, and now
that I am moving into semi-retirement I
still intend to work on them.

Moving Onward

[ am now moving into semi-retirement,
and will have more time to work on

hardware/software projects. I have the
original Apple IT+, five CP/M systems,
two MS-DOS systems, plus buckets full
of chips and parts. For equipment I have
a Tektronix dual beam scope, a Needham
EPROM burmner, plus a EPROM eraser.
Most of my work will be in assembly, so
the PseudoCorp cross-assemblers and
simulators will take care of the language
needs.

1 intend to concentrate on small control-
lers based on the Z80 and 8051 families,
which include the Z8 serics, the Z180
(HD6480), 8052, 80C552, etc. Many of
these will be stand-alone units, some
will be multi-processor systems which
communicate with each other, and a few
will communicate with a computer
motherboard.

I fully agree with Bill that the project
modules should interface over a serial
link when ever possible. One of the pri-
mary reasons for this choice is that we
open the projects to everyone who has a
serial port available. Other people may
have projects which must connect di-
rectly to the motherboard bus in order to
obtain sufficient speed for large amounts
of data, but that is not the type of project
which I intend to work on.

As an example of a project with a small
amount of communications traffic, I
would like to record the daily minimum
and maximum ground temperature ev-
ery six inches down to a level of four feet
and upload the data to disk once a week.
That is 16 bytes a day, or 112 bytes a
week. Any system with a serial port can
handle that very easily. I only regret that
I don’t have date for the past ten years,
because [ feel the variations in the sub-
soil temperature will be very useful in



determining if there really is a signifi-
cant warming trend.

Most of the projects at the top of my list
involve timing, measurement, and mo-
tion control. And most of them must be
small, portable, low power, and low cost,
which rules out the use of a computer.

Where Do We Go From Here?

I am not sure how many reader’s inter-
ests coincide with mine. I'll be design-
ing small project boards, evaluating com-
ponents, wirewrapping prototypes, writ-
ing assembly language programs, and
wrestling with the trade-offs in real world
control. Almost all of my project soft-
ware will be self-contained, and will not
use an operating system such as CP/M
or MS-DOS. The serial link will be used
for data and/or commands where exten-
sive data manipulation or graphic dis-
plays are required.

I have been forced to start using a pow-
ered wheelchair, and am not satisfied
with anything available, so I'll design
my own. Much of my work will be in the
areas of measurement, motors, motion
control, and robotics.

I would be interested in helping to estab-
lish a disk library of assembly language
routines related to measurement and
control. I'm also interested in preparing
a tutorial on the selection and applica-
tion of motors for motion control.

Should TCJ include this type of mate-
rial? Tell Bill how you feel about this, or
contact me at:

Art Carlson

190 Sullivan Crossroad

Columbia Falls, MT 59912

(406) 257-9119 (Voice--6 to 9 p.m. or
weekends)

Thanks for the Article/Letter Art. I know
that all our readers would like to per-
sonally thank you for starting TCJ! How-
ever, if they all did, your mail person
would be most unhappy, but then what
better way to say thanks than sending
you a personal note.

We all are looking forward to those ar-

ticles you talk about, and I will find
space as soon as you send them to me.
TCJ has only gotten better over the years
thanks mostly to your good start. Now
all we have to do is let others know
about what you did in the past and what
we are doing for the future.

Thanks again Art, Bill Kibler and all of
TCJ'’s readers.

Dear Mr. Kibler,

First, I'm enclosing a short article on
some words that turns Forth into a pow-
erful script language for a Forth modem
program. As you can seg, it doesn’t take
many words.

Second, about the last ten years of com-
puting.

Ten years ago I bought my first and still
primary computer system, a Kaypro II.
Back then, computers had made the move
from ‘hobby’ to ‘home’ computer status,
and my thought was to jump on the
computer train before it passed me by.
At the time, I could discover only two
really good reasons for spending the then
pricely sum of $1,800.00, word process-
ing and learning about computers. These
reasons still hold true, except that I've
combined them by writing articles about
my computer tinkering. The Kaypro, of
course, hasn’t stayed the same. Micro
Cornucopia character and Pro-8 ROM
upgrades, larger disk drives, a 5 Mhz
speed change, and a Micro-Sphere IMB
Ram Disk make computing much more
pleasant.

[ also bought an Atari 800XL, an Imsai-
8080, a SWTp 6809 and a Data-Master
32 (the latter two not working, alas).
This has sparked an interest in history
and development of computers.

These simple systems can’t be beat for
learning about inner workings of a com-
puter, especially if you aren’t a Wizard.
The 8080/Z80 cpu’s are a paradigm for
register based systems, while the 6502/
6809 cpu’s represent the memory based
systems. A great body of technical infor-
mation on hardware, and source code for
programs and operating systems reveal

the mysteries of these simpler comput-
ers.

Times change. At a recent computer
conference, Bill Gates and Phillipe Kahn
spoke of the future. Mainframes on a
desk capable of 100 MIPS, with 32 MB
RAM (on up) and gigabyte hard drives,
running programs based on 10 million
lines of code. Programming will be by
linking standardized black-box objects
together. These objects would be created
by third party groups specializing in
different aspects of a program (lans,
graphics, etc.). The language of choice
would be C++, though any language
capable of producing the object to stan-
dard could be used.

As a first step, Borland released its new
version of C++, which it is using to
develop all its new product releases. It
took some 120 man years to create,
weighs in at 30 pounds and takes 27 MB
of hard drive space (and 5 more to in-
stall). Are we talking about mere mor-
tals here? NOT! Even professional pro-
grammers admitted to being at sea with
sharks circling.

So long life and prosper to “The Com-
puter Journal’. Perhaps it can lead the
way back to the future when computers
were on a human scale and programs
had less than 200 pages of documenta-
tion.

Yours truly,
Walter J. Rottenkolber
Mariposa, CA.

Well Walter your letter is just perfect
and expresses my ideas perfectly. I have
one of those C++ book collections at
work and can only put it on a lower shelf
for fear the shelf will break and kill
someone. I am lucky in that I only work
on 68000 assembly and don’t do much
C++. I often see those same books take
flight when one of the unfornutnate pro-
grammers gets so frustrated trying to
figure out what they are suppose to do
that they toss the book (would throw the
computer if it wasn’t so heavy) at the
neares! trash can.

I am running a bit short of space this
issue and will run your *‘script’’ article
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latter. We do need to see about helping
you get your other two systems running.
1 know you are interested in getting the
SWTp started up again, especially now
that Brad Rodriguez is showing us how
to do a 6809 Forth system. Maybe these
6809 units would be a good candidate
for starting on my universal operating
system (since I have a GIMLX that runs,
but needs more software). By the way,
what is a Data-Master 23, it is one sys-
tem that I don’t seem to recall.

I appreciate your words and especially
your articles. Thanks for being a TCJ
writer! Bill Kibler.

Various matters concerning TCJ:
Dear Bill,

I am an eager reader of TCJ and I find
some of the articles very interesting, but
in some respect, I find TCJ to have
changed. I read your discussion with
Tilmann Reh about specialist themes and
so on, but I think, the real situation boils
down to two main aspects:

The few specialist articles that deal with
specialist ideas or programs and the mass
of people who are interested in getting a
possibly global view of “‘the scene’ of
the 8-Bit world.

I personally feel a bit left out, if I com-
pare the interesting articles on the devel-
opment of the general ZCPR-tools or
CP/M Public Domain to the High-Tech
articles of today that are maybe interest-
ing as high-lights, but not truely satis-
factory for the “‘standard computer user’’.
I also think of TC]J as a valuable instru-
ment to maintain programmers’ contacts,
but it shouldn’t be forgot, that the aver-
age computer user is a more or less naive
person, hacking in his own living room
world and trying to understand, what he
(or she ) is doing and why it does ( or
doesn’t ) work.

Therefore I think it essential to explain
programs and concepts in a simple lan-
guage ( not for idiots, but legible for
strangers like us sour krouts here). There
are a lot of things to be said and to be
done of which the average user has much
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advantage, like tricks of the trade. A
very good example of what I mean were
early articles in M.O.R. and the
F.0.G Horn, such as ‘“Tools for Tyros™’
and the great ZCPR-articles by Rick
Chames ‘‘Forever Z”°, that sent me on
my way to Z-World. Also, I'd like to
say, that nothing can hurt a technically
oriented magazine more, than if the
publishers and writers take themselves
too seriously. Pieces of Eight ( Eight bits
& Change ) showed, that humor has a
very good right to appear in a techno-
magazine. After all, we’re all people,
aren’t we?

This is why 1 sit down every now and
then to think over the many little prob-
lems I get presented every day by people
calling me up or writing letters, most of
them dealing with typical CP/M prob-
lems ( or ZCPR ones ). Here is one thing
that obviously nobody dealt with before,
a really small thing, some people might
think, but a big problem for others. What
I’'m talking about is, how to write an
automatic letter with ZDE with CP/M
Plus, which carries built-in date and time
anyway. Remember, there was a solu-
tion with DW.COM, a program that
would tell you the Day of Week and
program a ZCPR-register. Another file
would then be processed through com-
plicated SH-scripts and ZEX to redirect
the input to ZDE, my favourite Editor.

Since DW only works with CP/M 2.2, it
couldn’t be used for CP/M Plus. So, while
thinking it through, I suddenly remem-
bered the variables used by Jay Sage’s
fantastic ARUNZ.COM. The first step
was to look at an alias called DAY-
TIME, that I found on one of the disks
Jay sent me:

DAYTIME echo "M~ID%>ate:
$DD.SDM.$DY"J"M%<Time:
$DH:$DC:$DNA "M

this would output the folling:

Date: 27.02.93
Time: 00:12:03

Then I reviewed the DATLET.LBR and
found the two aliases to work best:

PUTDATE REG s3 $dd;go s2 $dm;go s4 $dy.go
s5 $dh;go s6 $dc;go s7 $dn

DL2 $z61,ZEN DATELET $1 $2 $rf03 $dy
$rf04 $rf0S $dn $da

The final alias starts my standard letter:
LETTER PUTDATE;DL2 ZDE $1

What actualty happens, is that the CP/M
Plus date and time is broken down to
small ARUNZ-variables and successivly
poked into the ZCPR ( Z3PLUS ) regis-
ters via the tool REG.COM. Then the
file, whose name had been passed to
ZDE as parameter, has to be opened by
ZEX and the scriptfile DATELET.ZEX
automatically substitutes the name of the
month corresponding to the contents of
register 2, so that the entry becomes
casier to recad. The only disadvantage of
the method used, is that you have to copy
your own address twelve times, once for
each month and to pass the right param-
eters to it. The ZEX commands
FALSECMD and ZEXMSG OFF fol-
lowed by QUIET shut off the talkative
output of ZEX running.

To add cosmetics, you can add tabs and
spaces into your address lines. It should
also be mentioned, that you have to use
IF.COM in order to check the contents
of your registers. To find out, when
IF.COM is necessary, I renamed IF.COM
to IFCOM.COM. That way, I find it
casier to use the right IF version.

This may seem a very small thing for
some people, especially for those, who
consider themselves cracks, but ‘‘Real
programmers don’t use Pascal ..”” and
soon. It wasa problem [ wanted to solve
and I did, and that is what makes com-
puting interesting for me. It is the main
reason, I still stick to the 8 bits, because
things are understandable and happen in
a small box, where I can lay my silly
hands on mysclf without getting hurt or
hurting anybody. Shucks, I like to relax
while hacking about!

With these thoughts I'd like to encour-
age all the “‘movers in small paces’” to
come out with their small solutions and
everyday wonders. They should under-
stand that there is always someone who
gets new ideas out of theirs and that they
should send the spiral spinning. No






