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Editor’s Page

How Much Computer Do You
Need?

I wasrecently asked “What com-
puter should I buy?” and of course, my
answer was “What do you want to do
with it?” This lead to a long discussion
and some time spent looking through the
many pages of advertising in Byte and
The Computer Shopper. We ended up
overwhelmed by the number of choices
available in today's market. When 1
bought my first computer the choice
was between Commodore, Radio Shack,
Apple, or CP/M, but today there are so
many products on the market that it is
no longer that simple.

When choosing a computer you
should first select the software you
need, and then get the system which
runs that software. A survey of the
current software showed that there
were more new programs being
released for the IBM-PC and its com-
patibles than for any other system. In
fact, there are probably more releases
for the IBM-PC than for all the other
systems combined! This means that I'l]
have to recommend the PC or one of its
clones for a non-technical user in a nor-
mal business office environment, based
on the large number of available
programs, user’s support, and the
general needs of an unsophisticed user.

Helping someone else select a system
forced me to think about defining what
a computer is, and how much computer
is really needed. The usual reaction is
to attempt to get one system that is
powerful enough to fill all our needs,
but the complexity and awkwardness of
the system increases rapidly with size,
and it can be very dificult to perform
simple functions with a large system.
There will never be the one “perfect
computer” which satisfies all needs for
everyone, because we each have dif-
ferent needs. In fact, I'll never be
satisfied with just one computer
because I have a wide range of ap-
plications. Besides, two smaller

systems enable me to run two entirely
different types of operations at the
same time, and will probably cost less
than one larger multitasking unit.

A better choice is to define the
requirements on as low a level as
possible, and then combine these
requirements into similar groups in or-
der to determine what type of system

“There will never be
the one ‘perfect
computer’ which
satisfies all needs
for everyone...”

or systems are required. Some of us are
computer nuts who would like to have
one of everything to play with, but the
limited funds available for computers
force us to take 8 more realistic view of
our needs.

My uses can be roughly divided into
two areas, which are the business of
running this magazine, and personal
projects, with a lot of overlap since the
magazine is about computers. The
business applications include word-
processing and phototypesetting from
disk to produce the copy, a data base
for maintaining subscription records
and mailing lists, and a spreadsheet for
financial forecasting. These needs can
be served by either the original Apple
I + Istarted with, or the two S-100 2-
80 systems running CP/M. I prefer the
CP/M systems for the business because
of the higher capacity 8" disks, the soft-
ware, and the operating system.

My personal projects involve general
hardware and software hacking, lear-
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ning additional languages and im-
proving my programming skills, and
applying computers for the
measurement and control of real world
devices. Most of my time has been
spent on the magazine, so I haven't
been able to do much with my personal
projects, but I want to automate my
lathe, build a remote weather station,
monitor and control a solar heating
system, and experiment with robotics.
For this I need an open system with
good 1/0 capabilites, an accessible bus,
and a flexible operating system. Both
the Apple and the CP/M systems work
well here, and it is difficult to choose
betwen them. The Apple has the ad-
vantage of having BASIC and a
reasonably decent monitor in ROM,
high resolution graphics, good low-cost
assemblers, and reasonably priced car-
ds for A/D and interfacing. The S-100
CP/M system has a better selection of
languages, high capacity disks, a more
powerful and flexible operating system,
and better I/O capabilities, but inter-
facing cards are more expensive. I in-
tend to continue working with both
systems for program development, and
then will use SBC’s (such as Davidge)
and microcontrollers (such as Basicon)
for dedicated controllers.

What Can You Do With An Old
Computer?

When you finally decide to get a
newer, more powerful computer you
are faced with the problem of deciding
what to do with the old one. Because of
the rapid advances, it isn’t worth much
on the used computer market if it is
more than two or three years old, and
yet it is still working and too good to
throw away. One answer is to use it to
relieve your main system from some
low-level, time consuming operations,
such as the print spooler described in
Piotrowski's article on “Poor Man's
Distributed Processing” in this issue.

I'm satisfied with my two eight bit
systems for now because I still have a
lot to learn, but I would like to upgrade
to a 68000 16 bit system in the
future —not because I need it, but just
for the challenge of new things. One of
the things that I really like about the S-
100 system is that I can experiment
with the 68000 by building the 68008
board described in Kohler's article in
the last issue without replacing the

whole system.

Right now I have absolutely no
desire for an IBM-PC or one of its
clones, but I think that their bringing
out the PC was of great benefit to har-
dware hackers. Not that we'll buy their
computers, but rather that all the non-
technical users are flocking to the IBM-
PC standard and dumping non-
conforming equipment on the market at
fire sale prices! It enables us to pick up
great used equipment for very little
cost (watch for Kibler's article on his
$500 Superbrain in the next issue).
You'll have to be able to help yourself
when working with this older equip-
ment because the manufacturer will
either be out of business or will refuse
to support the obsolete equipment.
That’s one of the purposes of this
magazine — to help you learn to use an
assembler and a debugger to patch the
operating system, and to provide the
means for you to contact others who
have experience or documentation for
the older systems. This is your
magazine. . . use it!

A New Look For The Journal

This is our second issue with our new
three column format. We made this
change for easier readability, to im-
prove the layout with larger
illustrations and program listings, and
to provide for 1/9th page ads. In ad-
dition to the smaller ads, we are also
adding classified ads in order to help
individuals and smaller companies
reach their markets and to make new
developments in specialized fields
available to our readers. The classified
ads are 25 cents per word, paid in ad-
vance, and can be charged to your Visa
or Master Charge, but we prefer not to
take these ads over the phone because
of the chance for errors.

Information Is For Sharing

The most important function of a
journal is to provide a place for you to
share your thoughts, ideas, problems,
and solutions. We need your articles,
letters, and comments. If you disagree
with one of our authors, tell us. If you
can expand on something we publish,
tell us. If you need the answer to a
problem, tell us. What you send doesn't
have to be formal or fancy, just get us
the information so that we can share it
with others. I
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Letters From Our Readers

Dear Computer Journal:

I'm writing in response to the article
“The State of the Industry,” by Bill
Kibler in Issue 15 of The Computer
Journal While Kibler has some good
things to say, there are also some poin-
ts I disagree with, primarily dealing
with his adamant dislike for the IBM
PC. While I realize the IBM PC has
several shortcomings for us ideal-
computer lovers, I also believe IBM has
done much more good than harm to the
microcomputer industry.

When IBM introduced their PC
“...not compatible with anything” as
Kibler puts it, I don't think it was quite
the joke that Kibler seems to think it
was. Although it is impossible to know
all of the reasons why IBM chose the
architecture that it did (many were
economical, to be sure), there were
many very good reasons for deviating
from what was already available at the
time. Among them is the limited
memory space permitted by the 8-bit
CPUs common to most of the systems
of that time. Using a CPU with the
ablility to directly address up to one
megabyte of main memory allows the
PC to run many programs and hold a lot
of data that would be impractical or im-
possible on the typical 8-bit CP/M
machines common at the time (and still
ubiquitous today).

The interrupt-oriented architecture,
DMA capability and standardized har-
dware expansion slots (that is, its open
system architecture) are other positive
features of the IBM PC. The expansion
slots are one of the most attractive
features of the Apple I, in my opinion.

Above all else, IBM did something
for the microcomputer industry that
needed to be done: they created a stan-
dard. The few standards previously
established, in particular the Apple II
and CP/M, were not sufficient to meet
the needs of many businesses and other
users. IBM created a standard with an
80 column screen (I never could get
used to Apple’s 40 columns!), a
(reasonably) good keyboard that in-
cludes lower case and special function
keys, and an open system architecture
that allows easy system expansion.
IBM also set a standard for the 10 M-

byte Winchester drive, helping drop
hard-disk prices.

Don't get me wrong. I'm not blind to
the shortcomings of the IBM PC. In-
deed, I dislike the segmented architec-
ture of the 8086 family (including the
PC’s 8088). Fortunately, the segmen-
tation problem is transparent to the
user in most of the good application sof-
tware available for the PC. I wish to
this day, however, that IBM would have
chosen the far-better 68000 family. My
opinion concerning the IBM PC family
of computers is reflected in an editorial
statement by Phil Lemmons, Editor in
Chief at Byte magazine, in their 1984
Guide to the IBM Personal Computer:
“For the present, it makes more sense
to enjoy the benefits of the current IBM
standard than to curse it because it
could be better. But enjoying the
benefits of this standard shouldn’t
prevent us from keeping an eye open
for something really new.”

R.C.A.
Michigan

Dear Computer Journal:

Please find my check for a one year
subscription enclosed. I would like to
get a copy of the first two sections of
your article “Write Your Own
Threaded Language.” Part three was in
your sample copy and I enjoyed it very
much. As an old hobbyist (circa 1972) I
have become concerned that the hobby
(computers) movement is being
steamrollered by highly integrated
technology on one side and suffocated
by the tide of appliance computers on
the other. Thus, I fully support your
Journal. My interest currently is in the
development of a 32 bit microprocessor
based single board computer in the low
cost style of the “Big Board” marketed
by Digital Research of Texas. The
board should have the capability of 4
megabytes of memory, floppy and hard
disk peripherals, six to eight serial
communication ports, and the same
number of parallel ports. I feel that
hobbyists need an architecture that is
unique to their needs such as con-
currency of tasks.

W.F.B.
Massachusetts

Dear Computer Journal:

Recently, I renewed my subscription
to The Computer Journal Duetoa
limited budget, both of money and of
time, I try to limit my reading to those
magazines that cover the technical
aspects of computers. By profession I
am a programmer; by avocation I enjoy
working with the hardware of com-
puters and electronics.

Recently it has been obvious that the
magazine industry has gone on a binge
of producing computer magazines
aimed at the user only, indeed at the
novice user, virtually ignoring the avid
hobbyist or interested techie. This ten-
dency has even led to the demise of
MicroSystems, which had been my
favorite magazine, and Microcomputing
which had been reasonably good until it
was ‘conglomeratized’. Fortunately this
trend should be self-correcting, and the
disappearance of many of these new
user magazines is already taking place.
But in the meantime some good
magazines are also being lost.

Some people are ‘fighting back’ by
correctly pointing out that the real
audience for computer mag's is the
sophisticated user, builder, designer,
etc.. The nearest analogy is that while
almost everyone drives a car there are
virtually no magazines that feature ar-
ticles such as “The Correct Grip on the
Steering Wheel,” yet there do exist car
magazines aimed at the truly in-
terested car enthusiasts, and they sur-
vive even while appealing to only a
fraction of the car driving public. In fact
they survive only by appealing to a
limited audience.

Ithink The Computer Journalis a
good, even needed magazine, and I
want to see it survive. But I think it
needs to find its niche. While reviewing

the previous year's issues I am struck
by the wide range of articles, going all
the way from the most basic (Database
Design, for instance), to the esoteric
(“Wire Wrap a 68008 CPU").I am also
struck by the thinness of the issues; the
whole year takes up only as much shelf
space as three issues of Byte. But thin-
ness is relative — better to have a few
good pages than a hundred meaningless
ones. (continued
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One thing that I enjoyed in other
magazines such as MicroSystems was
product reviews, especially reviews of
products offered as kits. Reviews of
kits are helpful to those of us who like
to build them and even to the in-
creasingly limited number of suppliers.
1like to read kit reviews since I can’t
build all the kits that are offered (many
of them I might not use), and want to
know about the ones I would like to
build. Reviews and articles about kit
. building can't but aid the industry, even
when they include justified criticism of
a particular kit.

Very truly yours,
J.0.
Massachusetts

Dear Computer Journal:

Thank you for a terrific magazine!
Just as two other publications,
Microsystems and Microcomputing,
disappeared over the horizon, The
Computer Journal came into view.
Microsystems was terrific, and so was
Microcomputing's predecessor,
Kilobaud. 1 will miss them. I think The
Computer Journal will do better than
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just fill the void.

There is a small group of dedicated
microcomputerists in the Los Angeles
area called "The Southern California
Digital Group Computer Society.” We
are concerned almost exclusively with
the preservation, maintenance, and fur-
ther development of original Digital
Group systems. We address both har-
dware and software issues. At a recent
meeting I spoke about your magazine
and almost everyone indicated an in-
terest in subscribing.

Software ranges from operating
systems — CO/M, OASIS, [PHIMON,
DISKMON, MOPS (native Digital
Group op. sys.)], MCOS, and OPUS; to
languages — BASIC, FORTRAN, C,
FORTH, Assemblers of all sorts; and
applications that run the gamut from
terminal emulators to accounting
systems and data base tools.

Hardware typically is dedicated to
the SUDING bus as originally presen-
ted by The Digital Group, although
there have been many successful adap-
tations of S-100, Apple and TRS80 com-
ponents. Recent refinements include
4mhz Z-80 CPU with on-board clock and
calendar (with battery for continuous
power-off function) and “heart-beat” for
interrupt driven multi-user operation
with intelligent co-processors provide
sophisticated I/O management, ter-
minal emulation, 512K pseudo-disk fun-
ctions and much more.

Current projects include design and
development of multiple concurrent
processors (they may be dis-similar) and
the related software. The local group
meets every two months. There is also
a national newsletter. Anyone in-
terested in Digital Group systems may
contact me at the address below.

Sincerely,

Fred G. Sutton

Pres., SCDGCS

1230 S. Helberta Avenue
Redondo Beach, CA 80277

Dear Computer Journal:

1 enjoyed your articles on “Con-
trolling the Hayes Micromodem II
From Assembly Language.”

As arelated question, I wonder what
information is available on emulating
block mode terminals. I realize that
there are several different standards
for block mode terminals, but there
doesn't appear to be any block mode

software available for the Apple II.

As a starting point I'd like to see
some general information as to how the
data and information codes are packed
for transmission. Do you know where I
could find some source material?

Sincerely,
FK.
Los Angeles, CA

Ed: Readers, can you kelp?

Dear Neil Bungard:

This is to express appreciation for
your trouble shooting/interfacing series
in The Computer Journal I have a file
folder at least % " thick with references
to trouble shooting techniques and cir-
cuits. It occurred to me that perhaps an
annotated bibliography for The Com-
puter Journal would be worthwhile.
One particular device that I have wan-
ted to build, but could never quite dope
out from the printed material, wasa
test circuit described by Bob Cushman
in EDN about five years ago, which
originated with some Motorola
engineers. It's essentially a method of
looking at all data lines as latched at a
given (thumb-switch selected) address.
I have access to a fairly complete file of
Wireless World, where a number of
devices of varying complexity have
been described.

I have looked, unsuccessfully, for a
suitable circuit for a pulse injection
probe with the versatility of the
Hewlett Packard device, which senses
whether a point is high or low, and
pulses it in the appropriate direction. It
is (as I recall) somewhat flexible in
pulse duration. Any ideas?

Electronics (Australia) in December
1977, published full details on a 40
channel tester in which the condition of
up to 40 points was latched and held,
under control of a variable time-
delayed strobe triggered from a reset
(or other ‘time zero') system reference.
Thus the response of the 40 latched
LEDs can be ‘walked’ through a total
time excursion of several milliseconds
as the time-delay controlling poten-
tiometer is rotated and the timing
sequence thus inferred. It looks as if
that will be my next project.

Sincerely,
HM.
Hinsdale, IL B
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POOR MAN'S DISTRIBUTED PROCESSING:

Cross Development and Using the H-8 as a Print Buffer

by Walt Piotrowski

I wonder how many computers
there are in the world that still com-
pute but have been taken out of service
because their owners’ needs have
changed? There are the starter
machines which were intended to be
outgrown {although their purchasers
may not have known that), and there
are a growing number of very capable
machines that have been replaced
because of advances in technology. At
the same time, there are a number of
things around the house, or the com-
pany, that could be done quite well by a
computer but are not being done
because the newer models are too ex-
pensive or powerful to dedicate to
these tasks. Energy control and
security come to mind fairly quickly.
An old computer can also be put to use
as a smart peripheral or a data
preprocessor for a8 newer machine. You
could, for example, build real world in-
terfaces for the old machine that might
void the warranty on your newer
machine and then transfer the data
between the old one and the new one
using a commercially available inter-
face. You could also help advance the
state of the art yourself by experimen-
ting with loosely coupled distributed
processing.

The old machine that you put to use
in this way does not have to be a com-
plete system. It is common to develop
software on a fully equipped system
and then use that software on another
system that does not have a full com-
plement of peripherals. It's regularly
done in the commercial and military
worlds (automobiles and missiles both
have computers in them) and it can also
be done by an individual if he's willing
to substitute some ingenuity for expen-
sive test setups. This article contains a
general discussion of the principles of
cross development and then shows
their application in the development of
a printer buffer using a Heathkit H-8
that had no peripherals of its own.

Cross Development

There are two major processes in
software development that actually
make use of a computer. The first is
code generation. Code generation uses
an editor for entry of source statemen-
ts, an assembler or compiler for tran-
slation of source statements to an in-
termediate object code, and a linker or
loader for generation of the final object
code. The second process is code testing
and, for the kind of program that we
are considering here, usually requires
additional debug aids of some kind.

The two computers involved ina
cross development are called the host
and the target. The host is sometimes
called the development system and it
usually has a disk operation system and
a full complement of peripherals.
Generally, all parts of the code
generation process are done on the
host. The target is normally a minimum
system and doesn’t have enough har-
dware to support an operation system.
Although some tests must be done on
the target, it's quite common to do at
least part of the testing on the host
with only a final test on the target. In
addition to these two processes, which
are done in any software development,
cross development also involves an ad-
ditional step of transporting the object
code from the host to the target. In-
terestingly, I've heard people who do a
great deal of this kind of work talk
about normal programming as a cross
development in which the host and the
target are the same system.

Code generation is less expensive if
the host and the target have the same
microprocessor as their base machine.
Both may be based on 8080s for exam-
ple. In this case, you can use the host's
normal compilers, assembler and loader
to produce the object code. If the two
systems are not based on the same
processor, the extra expense comes
from the need to buy (or write) a cross
development tool like a cross assembler

or a cross compiler. Cross assemblers
are advertised regularly in most ad-
vanced computing magazines and are
also available in the public domain. I
haven't seen any cross compilers ad-
vertised, but they may be available if
you make inquiries in the right places.

The strategy that you adopt for code
testing is also influenced greatly by the
base processors of the two systems. If
they are the same, you test portions of
the target’s software on the host, using
the host’s normal debug tools and
peripherals. If you are careful when you
structure the program, you may be able
to test a very large percentage of it on
the host and leave only the portion that
handles the target's 1/0 functions for
test on the actual target system.

If the two processors are not the
same, there are still several test op-
tions open to you. One option is the use
of an instruction level simulator (ILS)
to simulate execution of the target's in-
struction set on the host. Instruction
level simulators for the simpler
processors like the 8502 or 8080 are
relatively easy to write, and many
people write them in high order
languages. Once you have an ILS, you
can use it to do the same kind of testing
on the host that you would do if the two
base processors were the same. (As of
this writing, I have not seen any in-
struction level simulators available
commercially or in the public domain.)
Another test option, if you are writing
part of the target program in a high
level language, is the use of two
separate compilers. One of these is the
cross compiler that you will use to
produce the code for the target
machine. The other is a compiler to
produce code that you will test on the
host. If both compilers are of good
quality, you can be confident that once
the high level language portion of your
program works on the host, it will run
correctly on the target.

1f the target is really a “minimum”







