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with us to discover the shortest path between

ing problems and efficient solutions.

BTN programming language is a model of simplicity:

it} »SlGK,itcanofferacompletedevelopmentsysteminterms

i gofcoipiler, , editor, andassembler.aswellasaninterpretive  mode
[ 'to €nhance debugging, profiling, and tracing.

Asean "open” language, Forth lets you build new control-flow

structures, and other’ compiler-oriented extensions thatlclosedt
languages do not
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EDITOR'S COMMENTS

~ Welcome to issue 69, a summer feast of
articles. Since many of you were gone or
busy having fun this summer, TCJ is
playing catch up with our on going ar-
ticles.

Your letters and comments start on the
next page. A real mixed bag of com-
ments this time. Certainly something for
everyone.

Ron Anderson gets started on doing 6809
assembly for the Flex system. Since there
are many readers still using Flex and
many more wanting to better understand
assembly, Ron is stepping in to help fill
that space between ones ears.

Frank Sergeant finishes his recent XT
travails by explaining how his Pygmy
Forth helped him do some stepper motor
activities. As usual we welcome your
versions of Frank’s Forth program steps
in other languages. However as you will
see, Frank makes it seem too simple to
be true.

Ron Mitchell steps up next with his sec-
ond installment of leading one into ZCPR
for the first time. Like Ron’s last entry
in the journal, this should be educational
and entertaining for all our readers. Now
Ron, it’s A> in the USA, EH> in Canada,
but what about Europe and Australia? '

Dr. S-100 drops in with his mail bag and
tries to update our readers on the S-100
goings on. Herb doesn’t stop there, as he
co-authored (well mostly edited) the
Centerfold section. We talked about it
and now it is here, the S-100 IDE single
chip project. This elegant design deserves
your study and comments. Claude Palm
will have more to say next issue on his
newest single board Z180 project which
incorporates a version of the single chip
IDE interface.. This shows of course how
using more current, but expensive de-

vices, makes multiple variations, simple
and usually cheaper to do than redesigns
using individual devices. Nice work
Claude and thanks.

Getting another big thanks for ever strug-
gling to keep our user’s Kaypros: run-
ning like new, is Charles Stafford as Mr.
Kaypro. Chuck shows you how to layout
the Advent Decoder board and start sol-
dering. So get those soldering irons hot
and start wiring and burning.

Rick Rodman’s help with tying all our
systems together get some assistance as
he comments and shows us Tilmann
Reh’s RS232 to RS-485 interface.
Tilmann’s: design is very nice since it
isolates the signal electrically and thus
prevents damaging your system, should
another in the group go south for the
winter. | know of one case where the
power supply ground was not right and
when the serial cables between this and
another unit were touched together (well
actually the person didn’t even get them
to touch) arcs and sparks went every-
where. Seems the grounds were some-
how about 115 Volts different (smarts a
bit) and thus blew most of the chips in
the system. Nice addition to the design
Tilmann!

Brad Rodriguez is still moving on with
installment number 6 of his Moving Forth
series. This installment completes the
Z80/CPM version of his brand new Camel
Forth. Next time Brad promises to give
us the 8051 version, which | know many
have been waiting for.

Since | received some comments on my
Forth support, I felt it is about time for a
little explanation of my interest in it. So
the Computer Corner is mostly on what
it is about polyFORTH I think you should
consider knowing about. | also throw in

some other tid bits of facts and fodder
for your consideration.

So that is it for issue 69. Packed as
always with goodies for your consump-
tion.

A Death in the Family!

As many of you know by now, the cre-
ator if you will, of CP/M is dead. Gary
Kildalll died Monday, July 11,1994. His
death appears to be a side effect of not
seeking medical help immediately after
suffering an head injury.

I had considered commenting more on
his work until | received The Z-Letter.
David McGlone reviewed his life and
activities so well | rather everyone just
got a Z-letter.

Catching Up...

I am still catching up from being gone
for most of two months. | believe | have
sent all back issues and should have all
renewals updated by the time you get
this. Should you think your request has
fallen through the cracks, please call
and see if | stuck your request in the
wrong “to do” pile. With that said, | am
also trying to get ahead and want any
articles to be here by the last week of
October, else it will be in issue 71, not
70!

So lastly.Enjoy! Bill Kibler.

The Computer Journal
PO Box 535
Lincoln, CA 95648-0535

(916) 645-1670
(800) 424-8825
Genie as B.Kibler
CompuServe: 71563,2243
E-mail: b.kibler@Genie.geis.com
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Letters to the Editor - .
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MINI Articles

Dear Bill,

Look forward to many more issues of
TCJ. Debit my piece of plastic again,
another years worth please. (Airmail rates
please)

This (US$44-00) will run out at about
NZ$90-00.. Hurts a bit | confess; but
then I’'m paying by choice and figure
that if that’s what it costs to support an
old habit, so be it. (I can think of many
more expensive pursuits. Most if not all,
far less intellectual challenging/stimu-
lating.)

Read the article (Part 1 TCJ #64)  Small-
C?’ with great interest. While most is
out of my league; | think I grasped more
about the scope of ‘C’ and its variations;
than 1’d previously read in any one small
piece of print. Really looking forward to
the follow ups.

| see no mention yet, in JW Weaver’s
spot, detailing the Morrow user group,
or the support BBS. Both still alive and
well. Guess | might have to supply from
way down here if one of you, being closer,
don’t do so very soon.

Best wishes for ’94, Many Thanks, Paul
MacDiarmid, Rotorau, New Zealand.

Thanks Paul for your long distance sup-
port. Yup, changes in dollar sure can
make TCJ costly. | had to raise the rates
on all readers to make us break even.

Yet ifl do too large of a issue I still can
loose money on the mailing costs over-
seas.

As to the Morrow user group, haven’t
heard from them in long time, so if you
talk to any members, get them to send
me the latest information.

The Computer Journal / #69

So far all the “C *follow up has been our
regular writers expressing their views
and comments. May start a beginning
section on ‘C ’ and start requesting more
comments on where to go next. So far
seems like most readers just overly satu-
rated with the topic and are letting it
simmer for a while before starting on it
again. Time will tell. Thanks again for
hanging in there, Paul! Bill.

Dear Bill:

| program and use ‘antique 8 bit com-
puters’ for many things. They are an
Apple ]J[e and a Franklin Ace 1200. In
my opinion, they are far superior to IBM/
MSDOS machines. MSDOS systems are
just CP/M systems that work with CP/M
86, a modified CPM 80 system for 16 bit
machines, and NOT a gung ho advanced
system as almost everyone believes.
When | want to, | can degrade to a Z80
system simply by rebooting my comput-
ers. | run Apple Pascal, DOS, ProDOS
and CPM2.2/CPAM 4.0 on these.

In TCJ issue #64, Jim Moore wrote you
a letter 1 would like to comment on.
First, 1 have always agreed 100% with
him about new versions of programs,
wasted space (on any CPM system), and
so forth. This, as well as being harder to
program, is why | will never degrade
myself by ‘upgrading’ to a i w system.
(I call it downgrading.)

Second, on the subject of CP/M soft-
ware. The Apple CP/M format is the
same as the TRS 80 (Radio Shack) for-
mat, which is an 8 bit format called
CPM 80. The most common version of
this is 2.20 and higher. | have found
some of this software in 1) The Public
Domain Exchange, 2) a Colorado user
club - Aces High, 3) a local software

liquidator (California’s largest) and now
at 4) Lambda Software (advertised in
your magazine).

Yours Truly, Daniel E. Wallace, Moun-
tain View, CA.

Thanks Daniel for those words, and do
you have the address for Aces High,
would like to put them in the support
group section if they are still active.

Yes upgrading on IBM clones can be a
nightmare, without any guarantee of
speed or utility improvements. It still
amazes me how often people think that
CP/M never really existed, or better yet
that DOS will be the first multi-user
system, whoops, what happen to MP/M
and CP/NET, guess just figments of our
imagination.

Oh well, some people never learn.
Thanks. Bill.

Dear Bill:

Here’s a column from May Computer
Shopper. Seems like this is something
you should know about; I sent your ad-
dress to Stan Veit.

Sincerely, Steve Brown, WSB Enter-
prises, Houston TX.

Thanks for the copy Steve, | let my Shop-
per subscription go many years ago when
it became a PC sales only magazine.
The article you indicated is Stan Veit’s
TECH SECTION where he talked about
“Endangered Software ** and mainly how
people are forgetting that other systems
are used by many people like us. I think
your interest was the fact that TCJ was
not mentioned by Stan. Well, | am a
little surprised too, since he and | talked



last year about him buying TCJ. We
didn't do the deal, because his objective
was to turn TCJ into a "beginners PC
user" magazine and thus killing off the
only magazine supporting these older
systems which he says no one is support-

ing.

Maybe Stan is having second thoughts
about these older systems, since | have
not closed down TCJ as he thought |
would if I didn‘t go mostly PC based
articles Proably, the problem really is
his contract with Ziff Davis and their

editors unwillingness to let him really .

say what he wants, which | hope would
be more about us, but then Elliam Assoc,
which he did mention, sends a flyer tell-

ing about us with each of his orders. To
add more fuel to this mess, | have started
advertising in the classified section of
the shopper, where we will see if any-

body reads that part anymore.

Again, thanks and let me know if you
find anymore areasineedto know about.
Bill Kibler.

Dear Bill,

Enclosed please: find a check for $44.00
to cover the next 12 issues (two years) of
The Computer Journal. | first subscribed
.to TCJ at the urging of Chuck Stafford,
CKG (Chief Kaypro Guru) and HPHCW
(High Priest amoung Highly Certified
Wizards); it was one of the many pieces
of sagely advise I got from him.

I think providing support for the older
PC/XT platforms is a good move. These
systems, like their SS-50 and S-100 bus
predescessors: and compatriots, have, in
turn, been abondoned by their manufac-
turers. A great many people still depend
on these machines and their relative
abundance and low-cost makes them
great “hobbyist” systems.

The Computer Journal is a great collec-
tion of material. It reflects the care and
varied interests of each of the Contribut-
ing Editors. Having served as Bulletin/
Newsletter editor for various archaeo-
logical organizations, | know how much
work is required to produce something
as large as TCJ as a one-person show.
Ignore the occasional Letter to the Edi-

tor complaining about typos, punctua-
tion, and the choice of colors for the
covers. These comments, although I'm
sure well meant, miss the mark. It’s the
information and ideas that are impor-
tant, not the occasional typos or mis-
placed quotation mark.

Cheers, Richard Estabrook, Tampa, FL.

Thanks for those words ofsupport Rich-
ard You are correct on the work load
around here and hopejully Chuck will
be able to help me out soon. Running
TCJ really is a full time job, yet the
money is not there to do that. Sol try as
hard as | can, and sometimes must plain
old stop and send the issue to the printer.
I do that knowing it is the only way to
get six issues a year done and still handle
all the address changes, new subs, and
back issue orders. The paper work side
easily consumes 60% of my time. If our
readers renewed on time and | didn’t
have to send out so many notices and
flyers to get them to renew, | would
proably be able to catch a few extra
mistakes and typos.

On Chuck being a CKG; well he tries
hard to help our Kaypro users out. Like
me, Chuck does other things and can’t
always be the perfect source of informa-
tion and services, but at least he is try-
ing. Yes, the PC/XT has been abandoned
and interestingly enough their cost are
now less than CP/M systems. At the last
swap | saw complete XT’s going for $5
and $10 each (monitors extra). So for
collectors of old systems, stay with any-
thing but XT’s right now, CP/M systems
are worth more.

And thanks for the letter and renewal,
Richard. Bill.

Dear Editor:

This letter is a follow up to my call on
your 800 number. | built a data link that
| operate between a Color Computer 3
and a PC. Evidently just about every PC
made can operate COML at high speed,
which the commercial system "laplink™
uses to transfer files between PC's. When
set to a 2 Mhz clock rate the CoCo-3 will
reliably communicate at 57.6Kbaud. The
next fastest PC rate is 115.2 Kbaud,

which is just too much for the CoCo-3
bit banger serial port. | put the link
software in an unused CoCo cartridge
and made a serial cable, making a very
tidy package compared to the usual CoCo
setup.

NOTE: Since the CoCo serial port does
not use standard RS232 connector you
must make an adapter if you use a PC
serial cable.

The main limitation .is that 2 stop bits
are needed, slowing transfer to a little
over 5,200 bytes/second. By wiring the
CoCo serial data input and interrupt pins
together | have the ability to do serial
port interrupt servicing. Even though
you need one character to initiate an
interrupt it represents a delay of less
than 200 microseconds. The CoCo-3
starts at low speed when power is ap-
plied, so the cartridge software relocates
itself and sets things up to full RAM and
high clock speed. The routines take about
2 Kbytes, but the benefit is that down-
loading software from the PC is very
fast.

I like machine language programming
on th CoCO. The 6809 CPU is easy to
use and the computer has no cycle steal-
ing. What you see is what you get. |
wrote a small monitor that fits up against
the 1/0 routines at the end of memory
and modified the Motorola freeware PC
to 6809 cross compiler to turn out a true
binary file.

There is still a lot of room for
improvments,, but | achieved my goal,
which was to prove to myself that there
is no real barrier to using an obsolete
computer like the CoCo with the more
modern PC. With a fast data link it is
almost possible to forget that you are
using another computer with the PC
acting as an intelligent terminal. The
trick is in eliminating the pshychological.
barrier presented by long download
times.

Yours: Frank Wilson, Tomales, CA.
Your serial interface is an excellent ex-
ample of what many of us here at TCJ

have been saying about PC's and Older
systems. You showed how learning as-
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sembly and using it on an older system
really isn’t very hard to do. You also
provided a good use for PC's, mainly as
file servers, a good compromise of prod-
ucts.

I am not as sharp on CoCo's as | would
like to be, but I got the impression they
use a standard serial port device and
weren’t bit banging 1/O lines, am I
wrong? Maybe you could consider a
fuller article with your assembly code
for the CoCo and what are you running
on the PC? | know you must be using
something of your own, since most stan-
dard PC based serial programs limit
speeds on the slower XT to 9600 MAX
(althought they can do higher as you
said) Thanks for the food for thought
and good luck with your next assembly
project. Bill.

Hello Bill;

I look forward to receiving TCJ to see if
there are any new 8051 articles. While
not the most powerful controller around,
its ease of use rate high with me and I’ve
been tinkering around with it. One of
the big hassles is EPROM programing.
My code is never right the first or second
times anyway and it kept me from
begining; many rpojects. | put together
the accompanying circuit to bypass this
annoying effort.

I used 0.1" perfboard. and soldered wire-
wrap wire (it goes faster than you think).
It is mounted and wired to an existing
card in the PC. The cable is 3 ft. (24
conductors) of the grey flat stuff (an"old
hard drive cable). On the 8051 Single
Board Controller end of the cable, | sol-
dered the wires to the top of a 28 pin
socket. It plugs in place of the EPROM.
I brought the 5 volts through the cable so
I don’t need a power supply for the SBC.
A reset button and a 5 volt (470ufd/16V)
line filter cap were added too. The IC’s
are 74LS off those junk boards. If you
need less than 256 bytes of RAM-

EPROM, you can eliminate all the A8, ,
A9 and A10 pins on the RAM (I'm:

using a 6116 RAM) to + or gnd (or a
switch and use different blocks of RAM).

To use the RAM-EPROM run DEBUG,
Load a program, like FLASH.BIN, Move
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it to D800:00 ( M 0100 xXxxx D800:00
where xxxx is the prog length) and push
the SBC reset button. A snap !! the E

command lets you change bytes instantly.

Other Debug commands, like the Func-
tion keys, save you keystrokes, and per-
mit you to save changed programs to
disk. You have to Move the program
back to the Debug load location in order
to save it.

I look forward to playing with the in-
struction set without it being a BIG deal,
and have many projects in mind. | really
believe others would enjoy this also.

By the way, did | miss Tim’s “data ac-
quisition system” as mentioned in #47?
Could you tell me where to find it?

Have fun, Ken Willoughby, Larkspur,
CA.

Thanks for the circuit and project, Ken.
Well I can also state how great it is not
to burn EPROMs. | built one for my S-
100 system based on a Microcomputer
Journal article some years back. You
can do the same things using CP/M as
with DOS and | am sure with any other
of the small systems. | even have an
EPROM burner that has the option to
act as an EPROM emulator. Sure makes
trying out little ideas a snap |

As to finding Tim’s article, | think it got
lost in my taking over and Tim getting

CABLE MERDER

tons of work dumped on him. Tim
promissed to start suppling articles just
as soon as his new house gets done be-
ing built (think he is the contractor on
this project). If his house is going as
well as some friends did, we might see
an article this Christmas (building your
own home never seems to end). | have
been trying to get others to cover the
8051 and 6805 field, but all too busy to
do any writing.

So thanks again and what is your 8051
project? Bill.

Dear Bill,

Several items to cover in this letter. First,
and most important!, here’s my renewal.

Next, | noticed your request(s) for stuff
for the Microlog CPM card. There were
at least two models made, which | will
call I and Il. The I card has only 64K of
ram on it The Il card has room for 384K
and a battery backed clock/calendar. |
have the manuals for both, and software
for the H. The Il software has all sepa-
rate programs/drivers ifor the extra fea-
tures that the | card lacks (clock, PC
ramdisk, etc.), so | would guess that the
actual CPM part should work on both.
Whichever model you have. I’d be glad
to copy'what | have for you HOWEVER,
you may not want to waste your time. |
use Z80MU, a shareware type of emula-
tor, occasionally. | also have ZPEM, an
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emulator (which specifically emulates
the Kaypro,, Heath H89, and the
Osborne). ZPEM came with MEDIA
MASTER, a poor imitation of Uniform.
It (Media Master) barely gets the job
done — | wish I’d bought Uniform in-
stead. | haven’t tried ZPEM, but authors
are extremely impressed with it. There
“are others that lode promising. One,
ZSIM, actually loads (boots) off of real
CPM disk if you give itone.

To get back to the Baby Blue card. In the
~ docs of one of my emulators there is a

scathing criticism of “ some systems .

actual require that you bind a header to
the CPM programs before you can run
them...”. They are referring to the
Microlog card. In order to run a pro-
gram you must "bind"™ a header to it.
Actually the header is a shell that handles
the emulation. It turns your CPM COM
file into an EXE file. As soon as the
program is finished, you’re back in
MSDOS—you never see CPM! Strictly
speaking, it’s more of a converter than
an emulator. When | read that in the
manual, | just put it back on the shelf
(got it at the microscopic local ham fest).
Like I said, you’re welcome to whatever.
But Z80MU is quite good. It even has
REZ-like disasm built in (same com-
mands as Ward C’s Resource). If you
run it on a, say 33 Mhz AT, you get
respectable: performance. My 12 Mhz At
gives a Z80 speed of 1.8 Mhz.

A possibly viable alternative is for some-
one to write/adapt a real time CPM BIOS
for the card. It doesn’t look hard, since
it uses dual ported RAM for communi-
cations between the PC and the Z80.
Considering the very heavily documented
CBIOS’s such as the Xerox 820 | & I,
it should actually be quite easy for some
whiz out there. THEN up the speed of
the Z80 chip, and you’d have a real
screamer.

Next item. Some years ago, | hooked up
a Western Digital 1002-05 up to a Com-
modore VIC-20, then a C64, then a C128.
I wrote a low level formatter in basic and
formatted a 10 meg hard drive. The in-
terface: is very simple, one chip, since
the 1002 series hard disk controllers are
meant to be hooked directly to a bus
(they use tri-states).. All I did was use a

few inches of ribbon cable, an old game
catridge for the card edge (game car-
tridge still WOI’kS); and a single inverter
chip. Seeing as how 1) my Kaypro 10
uses the same controller (1002-HDO), 2)
since subscribing to Genie I’ve noticed a
resurgence of interest in CP/M on the
C128, I've in mind writing an article on
the above (C64/C128-1002-05). What
do you think? 1’d been holding off writ-
ing you but the article on the 6526 in the
latest issue kind of broke the ice.

I’ve been using a C64 CPM catridge for
years, and with a very small mod to the
cartridge and a minor mod to the soft-
ware I’ll describe below, people with the
CPM catridge can be up an running with
up to four hard drives of any size. It
sounds weird to front end a C64, but the
CPM catridge runs a 1 Mhz Z80, just as
fast as many older CPM systems still in
use now. (Apple Z80 cards are still in
use.)

Some years back | purchased a kit from
Emerald Microware, called the Winches-
ter Connection (Wincon). | don’t know
if they still sell it (I’ll check). The kit
allows you to hook up a hard drive to
almost any CPM system (CPM 2.XX
only). It works quite well and I’ve sold
several of my friends on it in the past
(naturally they made me do the installa-
tion). But I’ve never seen an article on
it. There was a review on it, then an
article on a home brew S-100 look alike
(no drive though...) in Micro Cornuco-
pia, but never an article on how to in-
stall the Emerald Microware kit. This
kit is a real life saver to old CPM sys-
tems! If you’re interested I’d like to write
one, because even if it isn’t made any
more, the kit includes a schematic, and
since | bought both bare and stuffed
boards — quite a simple interface —
something might be worked out on a
source (vis a vis the copyright thing).
Also it looks possible to load the modi-
fied Emerald Microware driver as CPM
Plus (3.XX) RSX. | saw a piece of soft-
ware on Genie to do just that — load a
CPM 2.XX program as a CPM Plus
Resident System Extension, thereby al-
lowing users of CPM Plus (such as the
C128) to take advantage of this jewel. A
special note though, users of anything
other than a Z80 will need a modified

driver (re 8080, 64180, 8085, etc.) I've
done some of the work already, having
rezzed the Wincon low level format util-

ity-

Some other possible — shorter — sub-
jects are: using the spare parallel port on
the Xerox 820-11, using the SASI host
adapter on the same, for other than SASI.
By the way, the Xerox 16/8 (an up-
graded 820-11) also uses the 1002 series
controller, as does the Panasonic Senior
Partner and the Seiko 8650 multiuser
computer.

Thanks for putting out my favorite maga-
zine (since Micro Cornucopia)—thanks
for all the hard work.

Douglas Ross.

I have had several conversations with
Chuck Stafford on this very topic. He
has been looking for ways to replace
failed Kaypro interface cards. Our se-
ries on IDE drives was also to get people
to consider repairs using them instead
of the harder to find 1002 cards. | guess
what | want to know (and our readers
too) is how did the kit work? What soft-
ware changes were needed? But please
check on their availabiltiy and rights to
redo their product if they aren’t willing.

Your suggestion is just what | had in
mind for changing the Baby Blue soft-

ware. | saw the header stuff and said
what a waste. Your right too about emu-

lators, and | am sure by now you have
triedMYZ80 which works very well. Jay
Sage is planning on writing a review of
Z80 emulators when he can get the time
free to do so, but it appears your expe-

riences might be nice to see in writing as
well.

Any case Douglas, thanks for the com-
ments, and how about those articles now
that you got my interest (and attention) ?
Bill Kibler.

From: K.OWEN2
To: B.KIBLER
Sub: The possible article...

A friend at work brought me a com-

puter, a Chameleon by Seequa of An-
Continued on page 47
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Small System Support

By Ronald W. Anderson

| thought | would start this time with some honest to goodness
6809 topics. First let me give you the name and address of a
staunch 6800 and 6809 user that | have been trying to help with
an old 6809 system that refused to work.

John Fiorino
518 - 85th Street
Brooklyn, NY 11209

John tells me that he wrote to all of the advertisers from old
copies of ‘68 * Micro Journal, and received only a few replies,
mostly saying the companies don’t support FLEX anymore.
John would be interested in corresponding with anyone who
has similar systems and wants to discuss them.

John found and repaired a problem in his serial port board, but
the system wouldn’t run, though the serial board runs in
another system now. He sent me his MPO9A. processor board
several days ago. | spent an hour after work (where | have a
6809 system) trying to find a problem. After noting that there
were not any chip select pulses getting to the Monitor ROM,
I found two or three feed-throughs (vias in the parlance of PC
board manufacturers) that didn’t conduct. | soldered wires
through them and filled all the others with solder making sure
it flowed on both sides of the board. Still no operation, though
all the address and data lines seemed active and there were now
chip selects getting to the ROM with the monitor program.

Still no monitor prompt on the terminal. | spent a lunch hour
swapping chips from a working identical board. When | fin-
ished swapping every chip between the two boards (one at a
time with a test of the working board each time) the working
board still worked with all the chips from the non-working one
and the non-working one still did not work with all the chips
from the working one. | ran out of time but brought the board
home for a good visual inspection to look for foil breaks and
bridges. Continuity testing has not found any more open con-
nections, but then all it takes is one! A little while later |
decided to get out an old toothbrush and the isopropyl alcohol
(92% Isopropyl rubbing alcohol from the local drugstore) and
clean the rosin off of the board (the solder flux). | found a
solder bridge between two pads. Unfortunately the board still
didn’t work. Later | noticed that the molex connectors had
been damaged a bit. The contacts didn’t spring enough to close
the openings in the connectors, and | thought perhaps they
didn’t make good enough contact with the molex pins on the
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motherboard. | used up a roll of Solder Wick carefully remov-
ing the connectors and replacing them with some unused ones
that I had. Still “nada”. Ay caramba! Porque no trabaja? '

Of course in the process of testing the boards | turned my
system on and off dozens of times and then discovered that |
had blown my system disk that was left in a drive with the door
closed. | wonder frequently why | am so dumb! | didn’t think

~ of it because | wasn’t trying to get farther than the SBUG-E

monitor prompt. No matter. | restored it to working order from
a backup. The disk needed to be cleaned up anyway. | sure wish
I could find the bad connection though. By the way, though the
PC family won’t trash a disk left in a drive if you turn the power
off and back on again, that procedure is a definite no-no with
the old SWTPc systems. Somehow, on power up, the drive can
write a byte or two in the middle of the directory or system
information sector and the disk is basically scrap until it is
reformatted.

Assembler - 6809

I’ve been putting this off for months, but here | am and the
subject this time is going to be assembler programming on the
6809 running the FLEX or SK*DOS operating, system. Early
versions of SK*DOS for the 6809 were called STAR DOS and
you might run across an old disk or manual that references it
that way. Peter Stark had to change the name because someone
else had used it previously. Obviously the name came from
STARK, so the duplication was perfectly innocent.

Flex was supplied with a user manual and an. “Advanced
Programmer’s Guide”. It is the latter that will concern us here
since writing assembler programs requires interfacing to the
operating system unless you want to write your own code to
deal directly with a serial or parallel interface. In the present
case, after thinking long and hard about how to go about
presenting the whole instruction set of the 6809 and all the
addressing modes, | decided that would not be the best way to
go. Instead, | am going to start writing some simple programs -
that do something usefill.

As we move along, we’ll look at the way you interface with
FLEX and at how various addressing modes work, but this way
we can learn a little at a time and it won’t all be boring theory
for 8 months before we get around to doing something useful..

Besides, | think from my own experience, | learned more from



looking at assembler code written by someone else and first
trying to understand it, second making small modifications to.
see if | could make them work, and finally getting brave
enough to try writing a program for myself from scratch.

As | write this, | am using a new old toy. | have been doing
some consulting for a customer that | have been associated with
for so long, that I think of him more as a friend than as a
customer. In late April, bill was in Detroit for a conference, and
Detroit, so he came for a visit and we had a nice evening out
for dinner. At any rate, Bill has had me working on getting his
old 6809 programs and a very large set of data files (over 100
Megabytes) moved over from old 6809 8" floppies to his PC on
3.5" floppies, doing some translating on the way.

Since that project is about done, Bill has some 6809 hardware
that he is winding down and won’t need anymore. He promised
to send me one of his old 6809 systems for, as he put it, “my
museum”. He has done that, and | added a pair of 5" drives and
connected my trusty old Radio Shack TRS-80 Data Terminal
(that is exactly what the label says). This terminal was bought
ata R. S. clearance sale for $50, and it has the best and sharpest
green monitor | have ever seen on a serial terminal. It is
running 9600 baud (won’t quite run reliably at 19,200).

With this neat and reliable old computer setup, | am all set to
do the series on assembler programming. | have the equipment
at work to transfer disk files to my PC so | can get them into
form for the column. The 6809 disk is readable on the Periph-
eral Technology PT68K-4:system at work. That has a utility
called MSWRITE: to write it to a disk formatted on the PC, and
then | can read it in as a text file and include it in my column.
Before | transfer it to the PC disk, | ran it through a filter
program that adds a linefeed after each CR, since FLEX
terminates a line with a CR only and MS-DOS likes CR/LF.

First thing | did was to try to set up a system disk and add a
few little utilities. |1 don’t like to go away for supper or a cup
of coffee or whatever and leave the terminal’s screen full of
clutter, so | tried the CLS (CLear’Screen) utility on my system
disk It was written for a different terminal, a Wyse that uses
ANSI terminal commands, so of course CLS printed garbage
on my screen and didn’t clear it. This old TRS uses a simple
AZ to clear the screen. That is, the ASCII character decimal 26
or Hexadecimal I A. Well, why not write a new CLS utility for
the system since | am going to use it this way for the foreseeable
future?

FLEX has a couple dozen “system calls” that are very useful
particularly when writing system utility programs. If you have
one of those Advanced Programmer’s guides, you can follow
along. If not, just keep this series of columns available, since
we’ll describe every system call that is used. To clear the screen
on my terminal, the computer has to respond to my CLS
command by loading and running a little program that outputs
a AZ to my terminal and then returning to FLEX.

We will need two FLEX calls. The first is called PUTCHR, and
it simply outputs the contents of the A accumulator of the
processor to the serial port to which the terminal is connected.
PUTCHR is “called” by using an absolute JSR (Jump to
SubRoutine) instruction to the subroutine in FLEX after load-
ing the proper code into the A accumulator. We return to FLEX
by doing an absolute JMP to the FLEX Warm start address
called WARMS by FLEX. | use the word “absolute” here
because there are also “relative” jump instructions on the 6809.
Those are BRA for BRAnch, LBRA for Long BRANch, BSR
for Branch to SubRoutine, and LBSR for Long Branch to
SubRoutine. If you are running SK*DOS you will find that
these routines have different but very similar names.

If you have the book you will see that WARMS is defined as
$CDO03. In 6809 assembler, a dollar sign $ is the prefix for
hexadecimal code. The FLEX calls all are up in this area of
memory which is of course occupied by FLEX when it is
loaded. The address for PUTCHR is $CD18.

First a comment line:
* Program to clear the screen of a TRS DT-1 terminal (AZ)

Comment lines start with a star (asterisk) in the very left most
column of the screen. Everything after the star and on the same
line is a comment and is ignored by the assembler. Now we
define the FLEX call addresses:

WARMS EQU $CDO03
PUTCHR EQU $CD18

FLEX comes complete with a file called FLEXEQU.LIB which
contains the equates for all of the system calls, but the library
file is kind of big and we only need these two, so let’s do our
own. In this assembler all “labels” or names start in the first
column of the screen. We are defining names to be replaced by
hexadecimal values with these two lines. The EQU is an
assembler “directive” that tells the assembler to assign the
hexadecimal value to the name or Label preceding it. State-
ments that equate a numeric value to a label are frequently
called “equates”. Having defined these, when the assembler
sees the word WARMS, (meaningful to a programmer) it will
substitute the value $CDO03 (meaningful td the computer).

Next we need an origin statement. This tells the assembler
where to put the program in memory. All Flex utilities that are
small enough load into a “Utility Command area” that is
several hundred bytes long, and starts at $C100, extending to
(I’m pretty sure) $C7FF.

ORG $C100

Note specifically that ORG is not a label or a name, but is an
assembler directive. It starts anywhere AFTER the first col-
umn. ORG must be followed by an address, usually done in
hexadecimal though the assembler could handle the decimal
value just as well.
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Now we start the code. A program to be run under FLEX needs
a label at the point where the code is to start execution when
it is loaded by the FLEX binary loader.

START LDA #$1A THIS TEXT IS A COMMENT

START is a label. It again must start in the first column. LDA
is the operation code meaning LoaD accumulator A. What
follows the LDA opcode is the operand. In this case the #
means “immediate”. The $1A is the ASCII code for AZ. The
immediate sign means essentially “the code immediately fol-
lowing this symbol”. An opcode may or may not require an
operand. For example COMA is the instruction to complement
the contents of the A accumulator. In other words “invert” the
contents. Change the 1 ’s to zeros and the zeros to 1 ’s. It doesn’t
need an operand. LDA, requires an operand. | would read this
line as: Load A immediate hex 1A.

JSR PUTCHR

Again note that JSR is an opcode and it is not in the first
column. PUTCHR s the routine that puts the contents of the
accumulator out to the terminal serial port. A subroutine is a
section of code that has the operator RTS at the end, meaning
ReTurn from Subroutine. When that code is finished, the RTS
causes execution to begin at the line after the one containing
the JSR. We’ve cleared the screen. Now we have to return to
FLEX so that familiar +++ prompt appears and we are ready
to execute another command or program.

JMP WARMS

After we output the clear command to the terminal we return
to flex with this unconditional jump. You might think we
should be done, but not quite. The Assembler requires us to tell
it where to start execution of our program.

END START

Again note that JMP and END are not in the first column of
the line. END START is an assembler directive that causes the
program’s transfer address to be set to the label START. Seems
sort of dumb for this small program, but some programs don’t
start execution at the first line of the code, and many have a
large number of “labels”. By the way, the label START here
can be whatever. Some programmers like BEGIN. As long as
the label that follows the END directive is the label at which
you want the program to start execution, everything is fine.

Here is the whole program:
+ Program to clear the screen of a TRS DT-1 terminal (AZ) )

WARMS EQU $CDO03
PUTCHR EQU $CD18

ORG $C100
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START LDA #$1A THIS TEXT IS A COMMENT
JSRPUTCHR
JMP WARMS
END START

Blank lines are permitted in a program. If there is any text on
the line that is a comment the star must appear in the first
column. There are some rules that apply to program listings.
Spaces separate “fields” in the program source code. The first
field starting in the first column is the label field. Next is the
operator field, then the operand fiel