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Machine Language: Futting It All Together

By Dr. Warren G. Lieuallen

Over the past few months, I have written a number of
articles concerning the use of machine language, and the very
closely related assembly language: I hope that I have helped
in =zome =mall way to increase your interest in and
understanding of this very complex subiect. This last
article will deal with perhaps the most practical use of
assembly language to the "average" programmer——the
Ascembler/Editor.

When I explained that most machine language programming
is actually done using the "mnemonic" assembly language
op—codes, I mentioned that this would allow a program to be
constructed that would convert these more "user—friendly"
op—codes into the actual hexadecimal numbers that make up the
machine languages program, and that this program is called an
assembler/editor. There are several commercially available
assembler/editors for the Atari computer system. The most
well-known ars the Atari Assembler/Editor, by Atari (who
=l=eT), and MAC/&S, by 085, Inc. As I have the former, that
is what I will discuss. The MALC/6S is a more advanced {(and
mare expensive!} assembler/editor, which is very highly
recommended by assembly language programmers.

When using the assembler/editor program, & program is
typed in very similarly to a BAEBIC program: line numbers are
used, and commands follow according to the proper syntax;
“remark” statemsnts are allowed:; variables may be defined and
assigned valuss, and so on. Line numbers may be generated
automatically, if desired, and renumbering of the program is
also available as an option. More reminiscent of a word
processor, a defined string may be searched for. and changed
either globally or individually. '

Once the program has been entered, it must then be
nzssembled". It iz this stage which converts the assembly
language program intc the true machine language which the
microprocessor will understand. Once assembled, the program
may be immediately executed., or (more likelyD) it may be
debugged. As aids to fixing any errors, the program will
allow you to trace through the program, examining the
contents of all the registers, and watching the flow of the
program through the memory locations. You may also step
through the program, one command at a time, to exactly
pinpoint the nasty "bug". Ey switching back to the e=diting
mode, any errors may be corrected, and the program
re—assembled. Finally, the perfected version may be saved to
disk (ar even to cassette tape), where it becomes dust
another binary file, to be used by yourself, and perhaps
others!

fnother way the assembler/editor can be used {(and this is "



my forte) is to locad and subsequently modify a pre—existing
machine language program. Whether simply personalizing the
textual prompts, combining several subroutines, or adding a
few additicnal features, this feature alone makes the
assembler/editor a valuable asset. Programs which are
presently satisfactory, but not quite perfect as far as you
are concerned can now be upgraded to your own high standards
of performance! If nothing else, it will at least allow you

to discover Jjust how someone was able to make your Atari do a
certain special something in machine language, thereby
increasing your understanding of computer programming. and
allowing you to incorporate another item intoc your "bag of
tricks™ And as you know, every little bit helps!

I hope you have enjoyed this last look at the world
according to a 6502 microprocessor! If you come across any
particularly elegant machine language solutions, I would
certainly appreciate hearing about them.

GTARD SID

by Dir. Warren G. Lieuallen

For a fabulous scrolling screen effect, try adding this

ot

line to the start of & program...

10 FPOKE &622,255:GRAFPHICE ©  {Any other graphics mode with a
text window should work alsc.) '

20 FORE 731,255:FOKE 730, 1:FOKE 732, (This last FOKE Just

R I B i

remaves the cursor.?

The effect =zhould last until vyou change graphics modes.
To change modes and keep the effect, Jdust repeat these lines
with the desired mode.

This routine appesared in a program called FHOME.LST
{wrritten by Dusty Moss), which appeared on the ACEC bulletin
board. )




8T 8TATUS: September 1985
by Morman Enapp

It"s mow been several months since the developement Atari ST
syvstems were delivered to software producers and several weeks
since the release of the monochrome and color versions to  the
microcomputer market place. What then is the status of the ST in
microcomputer community.

Let’s take & brief look at how Atari’s 8T arrived its current
cetatus. An initial enthusasism was generated because of user
friendliiness of GEM, the power of the &8000 microprocessor, and
ite low list price. Using baseball terminoclogy, the ST was first
released at exhoribant prices to software producers, few of whom
toak up Atari’s offer: STRIEE 1. As a result of this initial
Blunder, there are very few companies producing software for the
8T. Mest of the programs advertised are not available for
immadiate shipment. It seems that software houses are waiting to
zee how well the 57T =sellis.

What's out there Ffor the 8T besides the book published by
Ahacus Software, "Presenting the ATARI 8T," which I reviewsd in &
recent issue of ow newsletter. An article in the September issus
of Antic lists the following companies as 87 developers: Atari
Corp., Haba Systems, Batteries Included, Fising Star Industries,
Fughy Circle, Dragon Group, Abscus  Softwares, Dataszoft, Electronic
Arte, Sublogic Communications Corp.. Accolades/F.T.L. Softwars

%
Apoctiventuwre, and Sierra On-line. A company not listed here, VIF
Techrnologies, placed anm &sd  in the same issuse for an aT
spreadsehest, VIF Frofessional, (z 122 clone). Only software by

produced by Haba was advertised in the same issue of antic: &
checkminder, a communications packeage, Hippo C, & wordprocessor,
and a spreadshest. A phone call to a local dealer revealed that

Zowk I and Wishbringer, test adventure games by Infocom, were
available for the 8T, as well as Eupress, a word processor.

Computer magazines, Antic and Analog. are publishing a few
articles about the 85T. ANTIC has set aside & section for the &7
highlights of recent articles have dealt with 800/57 file transfer
useing Fermit, and a performance  test. A few short programs  have
beern published in both ANTIC and A&MALDG, but have not been useable
since mast of programs  were not o written in Logo, the language
shipped with the early machines. File transters are not available
for early purchasers since the 5T version of FHermit is
uravailable.

When 8T was released in July, logo was the only language that
came with 1t: STRIKE 20414000 There are two reasons for  this
conclusian: the universal acceptance of Basic as  the first
language for a microcomputer and the slowness of Logo. Two vears

ago, an article was  published in Bvyte (Nov 1982) which
demonstrated the beauty and simplicity of Logo programs compared
to the corresponding FL/L program. The program was keyved in

almost exactly as published and after a short period of debugging
during which I was able to move readily between workspace, editor,
and running of the Logo program, the program was up  and running,

drawing a complex pattern of pentagornal spirals. Only one
prablem, during the time required to make a picture, I could have
gone out to the DE for & milhkshake. The Logo twtle cam not move

too fast, otherwise the educational value of watching him draw his




patterns would be lost.

Whether Atari makes & hit with the 87T or strikes out., only
time will tell. Delivery of applications and programming software

are scheduled for October, which is not so very far away. it
should be noted that the problems Atari is  having with the 5T are
the same as those sperienced by  other manuwfactuwrers wihEn

introducing an entivrely new microcomputer product.

Fecent reviews in Compute and Creative Computing have been
“quite favorable, desribing it as the best microcomputer for the
MOTTEY

SR T o Ly X RO R

ST Tip: Telecommunications

The 57°s terminal emulator program, VTSE Emulator, works nicely
with the Haves Smartmodem connected to the 5T s RE port.

However, I°ve been told that a&a telecommunications program is
required for downloading files.

by Morman Frapp
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ST Tip: CF/M-86

The 5T°s operating svestem is Digital Research®s CF/M-84, a 1é& bit
version of CF/M.  When an applications program ig in use, the user

can exit from the GEM shell and issue CF/M commands directly from
the & praompt. The following book will help the ST ocwner to
become familiar with CF/M-842

David E. Cortesi, "IMSIDE CR/M-8E45H, A& GBuide Ffor Users', Holt
Fhinehart and Winston, Mew York, 1984.

by Mor man Kmapp

FEEEEREEREEREEERREELTFEREEEEEE LR

FRINTSHOF Tip: Drawing

Drawing Frintshop graphicse can be dorne with  the jovstick,
FoalaFad, o Atari Touch Tablet. The Super Sketch device can also
be used for drawing PFrintshop graphics. The advantage of Supsr

Sketch is that drawings on 8.9 in wide paper may be copied. Due
to differences in coordinate conventions., the pictuwre must be
placed upside down on the Super Sketch suwrface. Unfortunately,
its manufactuwrer, Fersonal Feripherals, ig no longer in business.

by Morman Fnapp

EREREERELEREERERREEEREEREEEEELEEEREEEE

Computer Furnituwre Tip




Flans for making & '"roll-top computer center" are avallable from
the Columbus Dispatch, Cratt Fatterns, 200 Dean 5t., 5t. Charles,
I11. &0174. Ask for Craftt Fattern L0462 and enclose $3.90.

Our librarian will have & picture of the finished project on file.

by Morman Frnapp

CEditor’s Column
B BMorman Enapp

Thie is the issue of the ALE of Columbus Mewsletter that
T will be sditing. Ir'e been an interesting vesr and & hald
that I've held this position, but we need someons new to
carry one the joix.

I wonld like to thamk all the members who have
contributed items for publication, especially ow most
prolific writers, Charles Brown and Dr. MHarren Lieuallen.
There i= just one loose end I am cleaning up in this issues
my apologies to Charles Brown for missing the last page of
his article in the Sugust issue. That article is reprinted
in entirity in this issue.

Im this issue I am publishing something unigue for
camputer club newsletter, & plece of fiction, "Elackfire", bv
Frista Frnapp. my daughter. I hopse vou enjoy it.
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Whenever you prt or get something to or from  another
device besides the computer, you have to use the 170 control

blocks. ther devices include the disk drive, program
recorder, printer, TV screen or monitor. modem, bkeybosrd, or
the RE2IZ ports. These bhlocks are like channels that datas

goes back and forth on. You must be able to understand them
in order to better understand programming. When you print to
the screen vou avtomatically use 170 block O, This charnnel
is always open for your use. I you do a Lprint to  the
printer {(in Rasic) the computer will automastically open
charnnel 7, do the printing and then close the channel. Im
machine language yvou would have to go through &1l the steps.
You would first have to to open the chamnel. Then send your
data over 1t. Thern close the channel. You can easily see
that BRasic is much simpler.

The listing shown above is from an assembled program.
It shows both the sowce code (the code typed in by the
oroagrammer ) and the resultant object code coreated by the
computer). Imn column #1 vou see the memory location for that
line of code. Im column #2 youw see the hexadecimal value for
the chiject code of that line. In column #3 vou ses the
somirce code line number. Im column #4 you see the actual

source code command. Finelly in column #5  vou see  the
comments that explain what is going on.  The semicolons that

vou see in the bheginming of column #S are the same as= a Rem
statement in Hasic.

Bow T will trv to explain the program line by line. In
lime #1i0 I am telling the computer to store the object code
i B000 hew. This location would be 12288 in decimal. Yo
have to know where to store the code. You could write over
some important data  and crash the computer. In line 2001
load the ¥ register with the number 0. The » reglister is
nsaed as a an offset. Ev wusing #0 I am telling the comouter

-

to go that I want to wse 170 chamnel O, so the computer will
kmow 1T want to primt  to the screen. This charnmel is alwavys
oper, so I won't have to go throuwgh the trouble of aopening
it. I lime #30 I am leoading the acoumulator with the #9,
the number for the wite command. In line #4900 I store the
contents of the accoumnulastor into location 242 hex (8354
decimal). This is called the iccom where the computer will
find the command for the tvpeg of sction to be taken om this
channel. Since we put the 9 there, the computer will know it
is supposed to do a wite. Im lime 50 I load the asccumalator
with the low byvte of the message to be printed. Then in line
&0 1 store the contents of the accumulator into location 344
hex (B34 decimall. This is called the icbal. It is the low
byte of the buffer address Ffor the data that 1is to be
transferired. In line #70 I store the high byvte of my message
in the accumulator. In line #80 I store the contents of the
accumulator in location 245 hex (837 decimall. This ise the
ickrah the high byte of the data buffer address. In line #3790
I load the accumulator with the number #17. Thiz i=s the
number of characters in my message. You have to know exactly
how big yvow message 1s. I¥ vouwr mnumber is  too small then
vour whole message won™t be printed. If vou have too big of
a number then you will have a bunch of garbage at the end of
VOUr MESSage. In line #1000 I store the contents of the
accumulator into location 348 hex (840 decimal). This 1is




called the ichll +the low byte of the buffer length for the
data to bhe transferred. In line #1100 I store the number O in
the accumulator. Thise ie the high bvte of the number of
characters in my mMESSAQE. I¥ my message was more than 258
characters then I would have to put a 1 here. In line #1520 1
store the contents of the accumulator in location 349 hex (841
decimal). This is called the icblh). It is where the high
byvte for the length of message would be stored. Since I am
putting a O here the computer knows that the message is less
than 254 characters. In lime #130 I do & jump to subroutine
CEASS hew (58454 decimal). This is the =same as a Gosub in
Rasic. In this program we are going to a subroutine that is
already built into the computer ROM. It is rcalled the ciov.
THis is the central input/ovtput{CIGutility entry. This
wtility handles &1l the 1/0 cperations or data transfers.
Arivtime yvou do anything with any of the I/70 chanmels you will
be using this built in rowtine. No matter what language you
e wsing. I line #1400 vyou have & label called stop. Ther
I have a command that save jump to a label called stop. This
iz the same as & lirme going to itseld in Basic. Finmally in
lime #1552 I tell the computer what mess ls. Using the dot
byvte command I define what the variable mess is. This is so
the computer bknows what to print. It would be like saying
messt="hello atari users" in  Basic. Ther just printing
mzsst,

¥

Fight below lime #1550 vou see 2 columns of numbers.  The
izt column shows the memory location for each letter  in my
variable labeled mess. Then the 2nd column  shows the

hevaderimal value for the ATASCIT code of sach letter in the
variabhle mess.

I have tried to take vyou through step by step and show
wvond what it is like. in this cne example 1 line of Basic
code iz broken down into 1% lires in assembly language. fs
vou could see the accumulator got some very heavy use in this
short program. Just think how many times it gets used in &
major one. Every time vou want  to put something somewhere

vou most likely have to put it in the accumulator first.

I hope that you have a better understanding of assembly
larnguage by now. I+ yvou have any questions please fesl free
to ask me. Evern though I am only a beginner. I will be glad
to try and help youw out. I might not know the answer but 1
will try to find it  for youw. Flease don’t be scared of all
af this assembly stuff. As I said before, if 1 cam do it
thern anybody can.

by DHSFRLLES . B T g




Blackfire

by Erista Frapp
I said from the beginning it was a bad ides.Not that I'm
complaining ., it's just that some people never listen to good
advice. A party of guality adventwers shouldn™t risk their
skine to kill a common dragon. Well, Blackfire wasnt =
‘common dragorn but  that's beside the point. The point is we
were in the middle of the Fendaris Mountain Range: one of the
worst storms  I%d ever seen was brewing, and  we just laost

Randolph who had been ow only cleric.

"Radd, get over here!!
That s me."1°11 be right there," I yvelled back.

It wasn™t  much. We'd just come to & forking in the
trail. and hecause I was the ranger, they wanted me to
decide which path to take. I checked the trails for tracks
and although I found no telltale =signs of a dragon there were
plenty of recent geobklin tracks. Since it wouldrn®t do  to
unduly upset anvone, I didn*t mention them. Everntually we
took the northern trail because the wind was starting to blow
real bhad and it locked like we might find shelter in that
direction.

We were walking in standard marching order. It went mei
Fern , the monk: Tavnish, & half-slven fighteri Evro, an
elven magic—user: Treddo, the thief: Trik, ow illusionists
arid Camor, a dwarven fighter. Camor had some objections to
bringing up the rear but e rest  of us convinced him 1t
wasn't that dangerous even though it was. You see, the rear
was most often attacked first. I didrn”t mind leading because
this was ocbviocusly goblin country and gobklins never used
fromtal assaults.

It was almost an how later when the ground started
sloping steeply upward and I guessed that the valley we had
been in was ending. I was becoming uneasy for this meant our
chances of finding shelter before the storm came would be
greatly reduced and on top of that for  the last 13 minutes I
Fad the strangest feeling that someone was following us. EBut
as everyvoneg else was busy complaining or arguing I didn’™t
hother to share my suspicicons with anvone. Just as I was
thimking this I heard a loud rumbling scound come from above
that had nothing to do with the storm.

"Sratter!'" I cried az I realized that an avalanche of
boulders was thundering down on us. Then, thoughtse of all
glse was driven from my mind as I  tried to find & safe place
to go to. Fortunately for wus this wasn™t & barren slope like
some and it had some tall trees that we couwld climb.I”d just
reached the firset branches of my trese when a rock struck me
in the forehead and I lost conscious.




Whern I finally started to wake up it was becauss someone
was velling.

"Radd, Tawvnish, Camor, Trik. Evro. Fern! Where are yvou?"
It was Treddo. I wished he would stop, the loud noise was
making my head spin.

"T'm oover here,” I replied weakly. Apparently he heard
me because he stopped velling and started making his way over
to where I was. By the time Treddo was next to me I had
pulled myvseld up and  was locking arcund ms. Almost
immediately I was sorry I did  that for the landscape was
covered with rocks and it was esasy to see that Evro and
Tavnish hadn’t made it to a tree and had decided to try and
cutrun them. 0Ff cowse they had failed. But I didr’t  have
much time  to think about  them beceause evervone else was
coming to and starting to ask guestions.

Yot s still here? Is  evervyvone all right? What started
that avalanche? " I finally cut through the babble of voices
to get ordsr restored.

"Eviro and Tavnish are dead. I think the rest of us are
all right and if we want to keep it that way then we'd better
get moving, "I said. To my disgust Fern started questioning

e .

"What do vou mean Tif we want to keep it that way then

we'd better get moving?' Gelt moving from what? Do vou know
something we don’t  know?" he asked,his wvolce dangerously

smocth and even. Fern was staring at me  and getting angry. I
realized it had to be the avalanche that made him that had
way and I decided to placate him, after &11 it wouldn™t do to
have them doubting my espert leadership. But I was shocked
ronetheless. He was acting like I didn’t share everyvithing I
briew with the party!

" cowrse I've told vou evervthing I krnow Fern! bbby
wold I owithold anyvthing from vou? 1 only mesant  that there
might be another avalanche and that the storm cloud is almost
overhead now. But if vou really want to risk thise slope again
arid nmot get going on & sidetrail then why don’t we just stand
here and keep argwing?' I retorted.

Fern muwrmnured something abowt he had only asked a
question and he didn’t mean that he wanted us to risk the
slope again and of cowse he wanted to get moving. I was
satieftied and we started up the =sidetrail I menticned. When
we reached the height at which the avalanche had started 1
called for a rest in spite of the rising wind and then went
off to investigate the site of the start of the avalanche.
Sure enough the rocks had bsen locsensed and there were goblin
tracks about. Since the incident had already taken place 1
csaw ne reasson to tell  the others that it hadn™t  been an




accident. I wrapped my cloak about me and rejoined them. They
were having an argument about how close Blackfire’s lair was
and how they were going to kill him. Camor was bragging about
hie magic sword when [ interupted him after I noticed that
Fern wasn®t with them. Trik spoke up and said thet he decided
to scout around upahead. I was livid. Scouting was dangerous
and he hadn”t evern cleared it with me first! I got everyone
‘going  again  although there were some grumbles, it was
starting to rain and Trik was in favor of stopping. I had
almost succumbed to his suggestions when Fern appeared i
the trail ahead of us.

"Over here!" he called,"l think I've fournd a decent
cave.l'm gqoing to check it out.Follow me!®

"Don't yvou dare check it out until I7ve checked it for
traps!" Treddo roared.” I'm the thief and vou're just a monk"

"Get back here,” I added but I khnew he wouldnt listen
to me. MNo oone seemed to listen when [ told them about  the
dangers of mountain caves and like things. This waz one thing
I couwldn™t  uwunderstand about them. Ferrn, of couwss,didn’t
listen to us and ran right into the cave. We stopped dead in
cuwr tracks when we heard a thunk and & low strangled cry.
Fearing the worst, I cavtiously walked up to the cave and
looked in. Fern was lving dead on the Floor with a crossbhow
bolt in his throat. It had come from & trap that had been set
there not very long ago. We dragged his body over to a niche
i the cave wall and blocked the opening up. Secretly I was
glad he was dead. He had been a geod monk and good monbks
were few and far between but lately he’d just been asking toeo
many questions. It was better that he died this way then by
iy sword.

Treddo checked the cave for more traps but there were
none. Howsver, he did find an entrance to a secret tunnsl at
the back of the cave. When we operned the door the heat in the
tunnel rushed out at wus and we all had to leap back a couple
ot steps. On closer inspection the tunnel had scorch marks on
ite walls and it smelled of sulfer. We decided it was an air
vert to Blackfire' s lair. It was just what we’d beern looking
for! All thoughts of resting left our minds and we started
down the tunnel. Treddo went first, then Camor, then Trik,
and lastly me. As we went down the tunnel the temperature
steadily rose and by the time we reached the end it was about
120 degrees. The tunmnel ended in a huge room. We didn™t loaok
at all the gold, silver, gems, coins, jewelry, crowns, or
scepters. Me stared at Blackfire. And stared. And stared.
Looking back I know we lucky that he was asleep or he would
have beern able to kill ws right then and there. Mormally we
weren't this slow but Blackfire was a sight to see. He had to
be at least 70 Ffeet long and his hide was the color of
midnight. He seemed to glow and shine and there was a certain
awa about him. I didn’t know how we erpected to kill him. It




alwave seemed so easy whern we discussed it before but nocw my
mind was & blank. At that moment Treddo noticed a diamond
twice the size of & man’s fist layving in betwsen Blacktire's
torelegs. It tramnsfized him.

"Just like the Arkinstornes,” he murowred. Then, "17ve got
to have it." he Dreathed and started oreeping across  the
AT

"Wait, " Camor

called softly, e have  to kill hdm
Firet " But Treddo was d :

to o pless and  he moved up

close to Blackfire. I dorn®t krnow if he woks
Elackfire up or if Blackfire had been playving with us
along but at any rate he woke up right then and with a
roar he swepted his claw down and tore Treddo in two.
amor bellowed his dwsrven battlecry and sank his magic
into Blackfire s neck. It aftfected him about
quito bite wowid., Trik took orne look at this and

treat ! whilm racing for the tunmel. I thought it L
like a good cles Dt T wasn™t about to  leave without  any
treasure and so I grabbed the closest thing which heappened to
e a golden ring and fled for the tunmel . Camor abandoned his
sword and followsd close ind me.

’t Viwved  up
the brunt
soorohad
an that

Can g

We would have all meade it i+ Blackfi
to his nams and breathed fFire after us
cof 1t and was incinerated on the spot. Py baok :
and I still have the marks to prove 1t but obthsr tb
: alright. Trik was cowt of the tunnel  and o b
time I°d resched the end of the tuannesl. ierefore he |
no time o place to hide From the waiting goblins whils I
duck back down the tunnel & it and hide. Trik trzf* to
=11 but othey oot oan arrow bthrowghe him

i
-
T'H

conld

e, o} pnee b
PO .

Wihaer Trik died T theought T was deasd
remembered the ring that 1I7°d picked up. ?t
e 1 o realized it was magical
wmmnﬁr Q{ wonders it was & ring of  invis 1h11 tm! maturally
advantage of it amd just walbked out through the goblins.
My traill was wiped out behind me by the storm which had
fFirmally broken and was raging. I couddrn™t  bheslieve my good
luck!

My ormly regret  was that the party
attempt. 0N well, " I thought, "It disn’t &
fault. After all, hadrn™t I szid from the begir

S

was & bad idea”
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