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THE ATARI ASSEMEBLER EDITOR
{(Fart 2}
by Charles Brown

In the First article I tried to introduce you to machine
language programming. Irm this article I will try to give vou a
little more information on it.

I order to program in machine language, yow have to  know
something about the different numbering systems. In computer
programming there are 3 numbering formats. These are decimal,
heradecimal and binarvy. In case vou don’t know decimal is a hase
10 svstem. Hexadecimal is a base 14 system. Rinary is & base 2
seystem. I have included a short chart comparing these three
systems:

DECIMAL  HEXADECIMAL BINMARY

0 0 000

i 1 0001

2 = O0l0

= 3 0011

4 4 D100

5 = Ol

& & 0110

7 7 0111

= 8 1000

7 e 1001 ’
10 & 1410

11 B 1011

12 C 1100

173 D 1101

14 E 1110

15 F 1111

20 14 10100

0 1E 11110

S nE 110010
73 4 100101l
10D &4 11001011
150 & 10010110
200 CE 11001000
225 Ei 11100001
2an FF 1iii1111

T

The knowledge of these 3 numbering systems is  very useful.
Without them, it would be wvery hard to understand what is
happering.

Whern you start entering & souwrce program in  the editor mode,
the first line of code tells the computer where to store the
object code in location 600 (hexadecimal). This is converted to
15526 in decimal +form. I bet yvou have heard of this location
before. UOne of the most important festures of maching langueage is
the accumulator: a special register that is used very freqgquently
in & program. To see how this is used I will show yvou how it is
used. Let’s say that we want to put the value &4 into memory
location 710 decimal. This would change your screen color to red.
In Basic vou wuld simply use Foke 710,64, In machine language
you would first load the accumulator with number &4, The command



would look like this: LD& #44., Thern vou would staore the contents
of the accumulator into memory location 710 {(the screen  color
location): 5Ta 710, In this example vou could perform tis task

in Basic with one command.
cammands.

almost

Im machine language
Anytime vou want to change the value
glways use the accumulator.

it would take two
of zamething, vou

In this article I have tried to show vou a little more about
machine language programmings: understanding the numbering
systems, how to tell the computer where to store vour program and
the use of the accumulator. These 3 things will help vou
underztand what machine language is all about.
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SOFTHWARE REVIEW: MICRO LEAGUE RBRASERALL
FReviewsd by Charlez Brown

There is a pretty good game on  the market Ffor owr  Ataris
Micra League Baseball put owvut by the Micro League Sports
Aossociation. I have to say it is definitely a different game from
the others. I actually hate baseball, but I enjoy plaving this
OAME .

It ie not like jovstick controlled game that rely on guick
refletes. This game doessn’t even use & joystick. It is plaved
with the kevboard. bherr vou  load the game you are given 3
options. UOne is to start a new game. Arnother is to continue =&
oreviously saved game. The last option is to see a demonstration
of the game. I¥f vou choose the new game option yvou will be shown
a choice of different teams. These are actual teams that have
plaved major league baseball. Some of these teams are supposed to
be among the best in baseball. They inciude the 75 Reds, the 73
Athletics, and the Z7 Yankees. For those who watch baseball I am
sure vou will recognize these teams. You choose First the
visiting team. Then vou decide if vou or the computer will manage
it. Thern you choose the home team. Once again yvow decide i+ youw
ar computer  will manage it This game can be plaved against
another person or  the computer. I think you can even have the
computer compete against itself. Once vou have made vour choices
thern vou will be givern ann option to use a designated hitter o
not.

Aftter the disk drive runs for a little while, yvyou will ke
ashown the plavers. Thern vou will be shown the visiting team’s
pitching statf. This includes the starter and the bench. You car
leave the startesr as is or choose any pitcher on the bench. It

will show you a complete chart of the pitchers” stats to help vou
decide. Unce yvou have made yvouwr choice you should exit by hitting
the escape key. Then vyow will do the same for the home team
pitcher. Unce agsin yvow hit the escape key to leave this mode.

After vou are finished with the pitchers, you will be shown

the visgiting teams lineups and their stats. Thise includes the
starters and the players on the bench. You can leave the lineup
sz ise o change it. I+ wvou decide to change it yvou have several

options. Youw can replace the starters with plavers on the bench.
You can also  change the batting order for  the starting lineup.
Yow can even  change the fielding postions for the starting
playver=s. When vouw are studying the palyers vou have 3 different
screens of the stats to help yvou decide. Whern you hit the escape
bev, vou will be able to do the same for the home team. When you
fit the escape key {for the 4th time vou can then start the game.

The defensive team has many options to choose from. Yo may
choose from 4 different pitches. You have several different
detenzive options to use such as pitch ocut, corners in, ar bring
the whole infield i to cut the run off at the plate.

The offensive team also has some options to choose  {from.
When no one is on  base, the batter has 2 choices. He can either
swing away o make a swrprise bunt. I+ there is someone on base
then the batter has more options to use. He can either hit with
aggressive base running, hit with safe running, have a runner



steal, o do a hit and run.

From what I understand when both the offernsive and defensive
options are chosen, then the computer will use the pitcher s stats
and the batter’s stats under that particular situation and make a
decision as to what will happen. You will actually see the ball
being hit, the players catch the ball, and the runners run the
bases. VYou can even see the plavers slide into the bases. What
is so amazing is that the computer knows who the plavers are. Say
for instance if vou fly out to center field the comuter will tell
yvou who caught the ball. The computer also knows who is running
the bhases. For ezample, let’s say vou are the 75 Reds. The first
2 plavers get on hase and the Zrd man up hits a home run. Then as
vou eee the playvers run the bases, the computer will tell vou that
Fose has scored. Thern it will tell vyou that Morgan scored
followed by Bench. With this game hou can even bring in & relief
pitcher if vouwr starter gets in  trouble. The offernsive manager
can bring in other plavers tooc. He can uwse a pinch hitter or a
pinch runner.

Im trving to be honest I do see 2 draw. backs to this game.
The firet is that if & people are plaving thev both have to use
the kevboard. This way one can see what the other is going to do.
Far erample if the defernsive manager sees the offensive mamager
hit 3 for & steal. Then most likely the defensive manager will
Rhit 3 for a pitchout. Unless he has an awfully poor catcher or a
world class sprinter on base. The offensive manager wouldn®t have
a chance. The other flaw is when vou play against the computer.
You have a certain batter up against a certain pitcher. Then vyou
it a key to make vour offensive choice. Then all of suddern the
computer decides to brimng in a different pitcher. You are then
stuck with the choice vou had make Ffor the former pitcher. I
think that i+ the computer decides to change pitchers, then you
should be given a chance to make vour offensive choices again.

I aleo feel there is & pretty good futuwre for this game.
They already have other data disks for this game. For example,
they have a disk out for the complete 84 season. It contains the
players and the stats for all 24 teams From the last vear. There
are also other disks available. These will give a wide choice of
other teams to choose from, both past and present. There is alsc
& general manager’e disk available. With this disk vou can trade
plavers back and forth between teams. I even thinmk that vyou can
create yvouwr own team. This will make it a really interesting
game. You could almost call this a8 game generator type game, a
type that I really enjoyv.

Even though I find the game of baseball boring, I really
enjoy playing this one. I strongly suggest that vou should look
into this one.




Machine Lanoguage: dhat Does It All Mzan?

Ev Dr. Warren G. Lieuallen

In previous discussions, we have examined both how to
load and store a machine language program, and & simplistic
view of how the hexadecimal codes produce any meaningful
resulits. This articie will now deal with the specific
commands available in the assembly language, and how they
work to comprise & complete, working pragram.

To make machine language programming & little easier for
Fuman beings. 1t was decided that the numerical codes which
represent the actual commands would be given an associated
“mremonic’ word, or label, describing the command. A
mnemonic iz simply something which makes remembering easier,
due to assocliations which may be made between the mnemonic
itegld and the item being remembered. In other words. the

Jhich 1s represented by the numbsr 76 {or "4C" in
also indicated by the mnemonic label "J4MFY,
“aump e Thiz JMFP command is wvery similar to
the GUOTO comm im BARIC, which is esssentially & "Jump” in
the program’s execution. So, by remembering “JHMFY, wvou can
remember how thniz command functions {(dust like remembering
SEOTOY in EBAEIC.)

command e
hexadecima
which stan

o

i
[T T S
oo

i

All the mnemonic labels have been reduced to three
istters in length for the sake of consistency. Therefore,
it's not too difficult to create & program which will accept
the three-lestter mhnemonics, and convert them into the
appropriate numerical codes, thereby saving us the trouble of
looking all of them up in & table and performing the

convaersion ouwselves. This is exactly what the various
azszembler seditor programs do (of course, they also do a lot
mor=, but that’ s another story., o at least another
articiel] Im this way. all we nesd to remember is the

mnemonic labels. and not concern ocursleves with the actual
numerical., herxadecimal codes.

Frevious naewsletter articles by Charles Brown have
discussed that evervything yvouwr Atarl does is the result of
changing certain memory locations. either with FEERK =z and
FOME'S, orF just with other BASIC commands, which alter the
memory locations for vouw (whether you realize it or notil.
Machine language i1s no different; everyithing happens because
of changes in the memory locations. The only difference is
that in machine lamnguage, vyou do have to be aware of these
charges, becausze 1t is youwr machine code which will produce
these changes. BASIC s extra "helping hand” is no longer
available, and much of the housekesping functions must be
dealt with by vou directly. In actuality, this is not as bad
as 1t sounds.

The simple screen—fill routine we discussed last month



will zerve asz a good example. This routine was made up of
thirty—-+four numbers., which correspond to the thirty—four
commands in this program. Here is the scource code for that
program (The "source code' is the set of mnemonics,
understood by vour assembler, and hopefully by vou as well;
the "ohiect code" is the set of numbers generated by the
‘epurce code. and saved as a binary load file.):

Byte 1= FLA - get # of arguments
CrE #¢1 - i=s it 17
EBNE (#$-2) — if not. kill program {(infinite loop)

[

Pl -~ get M3SE of argument (not needed)

FLA - get LSE of argument {(character code)
TAX - store it in X

LD 58 -~ store contents of 58 im A and. ..
STA $CC - store A in location $CC

LD $5% - store contents of $5% in A and...
ST $CDh - =tore A in location $CD

TXA - retrieve the argument inmto A

Loy #HO - let Y=0

LOOF-> &TA $CC,¥— store 4 at location ($CC+Y)
IRC 00— increment locaticon CC
BNE  (#-&r —~ i+ #CCC 0 them go back to loop

IR 0D ~ increment %CD
LDX ECD - store location #CD into X .
CEX BEAD — compare X with €40 (160D
BNE (H—14)— 1if X< »1&0 thenm go bacik-to loop
Bvie Z4=RTE - return to BABIC

Depending on your background, this listing may or may not
make any sense! What is shows, though, is that this program
works gxactly like its BABIC counterpart—-—it places the
intermnal code for an asterisk in the memory locations
corresponding to the graphics zero screen display. It does
this by first checking to see that only one number was
recieved (this number [the argumentl] is the internal code for
an asterisk, which vou specified in the USSR call from BASIC,
eg. X=USRIIEZ&, 10000, it then transfers this value to the X

wiln A
register (a zpecial memory location used to hold values
nesded in the program, Just as variables do in BASID) . and
thern gets and stores the pointer to the beginning of screen

memory (this iz location $58 in hexadecimal). It then
retrieves the character code, and begins to place it in the
memary locations. The rest of the program =imply counts how
many Llocations have been filled. increments the soreen
pointer and stops when one screen—full is done! 8 slightly
more detailled discussion can be found in “"Atari BASIC Faster
and EBetter", by Carl M. Evanszs (published by IJG Enterprises).

So,. although vou may not think so Jdust vet, that's all
there is to programming in machine language. While it
certainly seems harder than other programming languages at
first, with a little practice and familiarity, you®ll +find
that it really iz Just ancther language in which programs may
be written. Best of luck!




Book Feview: "Presenting the ATARI 8T", by L. English anmd J.
Walkowialk, Abacus Software, 1984, %15,

Feviewed by Mormarn Enapp

The introduction of a new computer has usually been
accompanied by the introduction of new books and magazines. To my
knowledge, this is the first book  about the Atari ST computers.

Hince there is a lag time of several months in  publishing books,
some of the material in this book may not be current. The status
of the GEM (Grapics Environmernt Manager) operating system is
urncertain as of this date. Is GEM going to ke in RAM or ROM or is
it even going to be released with the firset STs? This book
assumes that GEM will be in ROM and illustrates the friendliness
of the 5T. More about this later.

With introduction of the 5T. Atari has broken continuity with
past models by basing operation of the 8T arcund the &BOOD

microprocessor. There are two reasons for going to the &8000
processor: greater speed and direct access to larger amounts of
MEMOHTY o I the first chapter the authors preszent a brief

comparison betweern the 8 bit (4502, 7I-80, B08&,8084) and 16 hit
MiCroOproCessar s, The pin lavout, register set, operands., and -
instruction set for the 48000 processor are presented as well as
itts advanced festuwres. The capabilities of-the &BOOD are that it
iz suitable Ffor microcomputer svstems with lots of memory,
supports separation betweern operating system and user prograns,
supports multi-user applications, and implements modern high level
languages.

Ferhaps the most publicized festure of the 87 has been it
architecture. 1711 just briefly mention it main features: 192 K
svstem ROM, 128 K ROM euxpansion cartridge, and 512 E  RAM for the
S126T.  The 128 K ROM can be used for either operating svstem

expansion o for user  prograns. In addition, 322 K of address
range is reserved for peripherals. Of the 12 K RAM, 22 K i1s

required for screen RAPM. The peripheral interfaces and devices ST
supports are:

1. Tweo .9 in disk drives.

2. DMA interface for a 10 MB hard disk.
Centromnics parallel printer interface.
RE 222 interface.
MIDI interface for control of external music synthesizers.
Two joystick ports, one for a mouse.
Video connections for B/W and RGE color monitors.
Intelligent keyvboard.

(LU NS S 1 R S

Just & few waords about the Direct Memory Access (DMA)  interface.
This is what I consider to be the most important feature of the
8T. Data is transtferred (bypassing the &8000 processor) between
maszs storage and the computer at 1.33 MB per second, the same
speed at which the 48000 processor reads date from memory. ir
effect, at transefer rates this high, the entire hard disk memory
can be considered to be part of RAM (virtual memory).

The chapter on the ST operating svsetem was a little puzzling



since it started out with a discussion of CFR/M {Comtrol Fraogram
forr Microcomputers) until it was pointed cut that two sections of
CFA had rewitten for the 48000 microprocessor. This new version
of CPR/M is called TOS (Tamiel Operating Svstem) by the authors and
is stored in ROMj the user loses no HRAM to TOS. I+ the new 8T
ower is familiar with the DOS commande of DOS-XL and 08//A+, he
will fimd the transition to TUOS5 fairly easy.

Many Atari userse will miss the familar DOE 2 menu - and its
ease af use. However, the 8T has built GEM into the user
interface. BGEM takes the CF/M functions such a=s formatting =&
disk, locking at the directory, copying files, erasing Ffiles,
sevetem status, etc. and replaces them symbols of commonly ussd
oftfice items: desktop, manila folders, blank paper. pens,
erasers, trash cans, calculator clock, copy maching, etc. The=se
aymbols are manipulated by & techrnigque called windowing using &
track ball device called a mouse. The objects refervred to  above
are called icons. Movirmg the mouse on a smooth suwrface moves an
arrow on the screesn to the desired icon where it is activated by
clicking the mouse button. The the idcom is  then displaved in
reverse. It for example the arrow points to a disk drive icon and
the mouse if clicked, thern when the arrow points to FILE anmd the
mouse button is held down, & pull down menu  appears. After the
arrown is moved to the OFEN choice and the button is released, the -
prll down menuw dissppears, ancther window appears displaving the
corntents of disk as icons. Moving the arrow to VIEW and holding
the mouse button down makes ancother pulldown menu  appear. Moving
the arrow to SHOW AS TEXT and releasing the button makes the menu
disappear permitting the file to be displaved as  text. After the
user is fimished with & window, it closed by pointing the arrow to
the box in the upper left corner of the window and clicking the
mowse.  The window disappears. The windows can be scrolled to
display more icons than can fit on a single screen. The window
size can also be changed. Windows can overlay one another. This
is just one example of how GEM operates. The authors 1illustrate
several other uses as well as more advanced features of GEM. On
the early B5T=, GEM will be in FAM and stored on disk. Later
versions of GEM will e on & ROM  chip thus freeing more RAM for
user applications.

For the more advanced user, those who wish to create their
cwr programs, the 8T is also an exciting machine. TOS ha=s built
into it a simple line oriented editor for creating sowce files
for assemblers and compilers, an assembler for conversion of
assembly language souwrce programs intc machine code and DDT
{dyrnamic debugging tool) for testing machine language programs.
111 have mention here that the editor, assembler, and DDT were
described as CF/M  commands. Let’s hope that these commands are
still inm TOS.

The higher levels languages which are being released along
with the 87T are BASIC and Loge. The authors do not elaborate on
the implementation of Basic +for the 8T, but do their best to
convince vou that Logo should be sericusly considered as &
versatile programming tool for the 57T. You dorn®t need to buy this
book to investigate this for vourself. Just look at the back
issues of our newsletter comtaining the Atari demopaks which deal



with Logo.

Is this book really an  "in-depth lock" at & sensaticnal new
computer. I do not think that this book discusses the features of
the &§T "in depth" because I could rnot use it as a reference book.
This book is more in the stvle of an incomplete "overview" of a
sensational new computer. The print font wsed throughout this
book is large and there is quite a bit of space between lines to
stretch the text over just 1946 pages. There are also guite a few
one and two sentence paragraphs. In addition, the time limit of
three months the authors set for themselves between receiving
their 5T and the delivery date of the manuscript indicates to me
that much material may have been left out. There is alsa the
possibility that some material may have been deleted during the
translation from German to English. There is written on the spine
"NVol. 1" which implies that & second volume may follows this is
rnot indicated in the text.

I think that it is good that an overview has been written for
the ST. The neophvte user such as mvself needs one to view the
forest before plurging into the bushes and trees. Let’s hops that
the maruals that will come with the 5T and its accompany softwars
fill in the gap.

T

FRINT S3HOF Tip
v Morman Enapp

There is in  PRINT SHOP &an editor for creating  yvour oo
graphics symbols. This editor i gasier to use than  the
explanation givern in  the manual. The cursor may be moved about
the screen using a jovetick rather than the cursor control  keve.
The user may toggle betwesen the Drawing and Erasing modes by
pressing the D and E kevs. The important point to remember is
that the cuwrrent mode is activated only while the firing button of
the jovstick is presssds this procedure makes it much esasier to
do rough drawing and editing. For more precise cursor  conteol,

the user may revert back to kevboard cuwrsor control, activating

the cuwrrent editor mode whern required by pressing the +iring
button.

The Atari logo on the cover of this issue was created using
this technigue.
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