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Greetings, friends! Welcome to
the November edition. I sure
am in a THANKFUL mood and
appreciate all of you and what
you do to make my editorial job
easler.

By the way, I am very thankful
for the editors and members of
the users group we exchangs
with since that's where I get
much of my input.

Many things need mentioning
now, 5o I'11l just dig right ins
first, a BIG welcome to new
menhery Mike Longstreath! And a
reguest; he has a zapped 32K
card (I have it now) and needs
either repair, replacemeant,
Zena board or some other memory
expansion. Speaking of the
Zeno board, Dick Farrah has one
and is in the process of
getting it together. (The Zeno
board, I mean) I hope to see
it and its' documentation scon
and order cne for nyself, I
have extracted some Zeno board
info from the West Fenn 99%'ers
and reprinted it here for those
who have or plan to have a Zeno
board.

On another, slightly related,
subject I have reprinted an
article from the Boston
Computer Soclety's TI~99/4A's
fine newsletter” about some

high-quality music software
from Harrison .Software. It
includes more than just a gales
pitch and sounds promising, pun
intended.

In looking through scme OLD (5
years) newsletters from the
Washington D.C. area, I came
across an article on assembly
language that impressed me.
Although written on a complex
subject, I think that even the
'Bozo' level readers can learn
from this fine tutorial. Garth
and friends, READ IT! Pleasel

In order to £ill up this
newsletter and avoid sending
out 2 page with-printing on -one
side only, I have included a
copy of a page from the PUG
Paripheral of the Pittsburgh
Users Group. They reprinted
the page from VAST News/Vast
users Group; Tempe, Arizona.
They copled info from the Cedar
Valley 99'er Users Group via
the CB 99'ers and from the
Net3%er News of the Hurst
(Texas) Computer Users Group
via the SNUGGLEter af the
Southern Nevada Users Group.

The wolder stuff is great
but.... '"Twould be nice if we
can generate some NEW stuffl

Barry Peterson, Editor

STYDHACEWATA
by Barry Petarson

Have you ever wondered what is
going on  inside your computer
while you use your database,
word processor, spreadsheet or
gane??? You might bave heard
sone rumors/guesses but now if
you want to know more, read on!
(Don't be .dntimidated, please,
this will be at what Garth
likes to call the Bozo level.)

Each computer containe the same
general types of components hut
the manufacturer assembles them
differently using combinations
of parts. QOFten, the company
uses parts they manufacture
CTL) but nften the nama on tha
casg (3 the assenbler rather
than manufecturer.

Every computer contains a CPU
(central processing unit) that
is tha breains of the outfFit.
Ag in ever-day life, brains are
not enough to producs success,
ynu alseo need to communicete.
When the CPU, (often a single
integrated circuit called a
microprocessor), does spme-
thing, (=2uch as add 2 numbersJ,
it requires data C(input) and
producess cdata Coutput), To
move thesze rumbers around
inside the machine requiras a
path Ffor the data, normelly
called the DATA 3US. This
group of wirea defines an
important characteristic of the
machine, tha aize of ths nusber
which can be moved with ons
operation, the T1-39 has £ 16
Blnary digiT (16~bhit) data bus,
Some other (hig blua) computers
also have the ability to add
twp 15-bit numbers together but
must move them in two steps, @
hits at a time, since the data
bys is ONLY B hits uide. The
data bus is bi~-directional,

which means deta can bhe moved
to or from any point in the
machine.,

NOTE : you are learning the
special tarms involved with the
field of computers which make
othars helieve you khnow uvhat
you are talking about. Add a

. fow BUZZWORDS to tha rconvers-

ation and people will treat you
with increased respect! (ls
BUZZWORD a buzzword?)

IF it is necgssary Eo move wome
ploce of cata or information,
the microprocessor must know
WHERE to go For tha data, Tha
group of wires usad For this
purpose 1is the unidirectional
addreas bus, Addrassas alwvays
originata at tha microprocessor
and ara =ent to all devices
Cmamory, CRU, neripheral,
controller, etc.)

Arother set of wirestbus) which
is involvecd in controlling the
gparation of the computer is
called, naturally, the control
bus, This category involves
timing, data directian, ste.
Since the eddress Hus connects
many circuits, the control bus
can contain enablesdiszble
lines to CONTROL thase actions.

Ouring the executien of a
program, the microprocessor
gends an acdress to memory and
waits For the contents of that
address (an instruction), Tha
memnory unit sends the instruct-
ign to the CPU, which axamines
tha instriction and doms the
oparation. These pieces of
data are transmitted on the
DATA BUS, uvsing the ADDRESS BUS
for directions, under control
of tha CONIROL BUS.

Hakes sense, doesn't it7? Well,
with any luck at all, it will.
Barry Paterson Editor

1.fone Things You Didn’t Know Atout Computers sut MWere Afriid to Ask




AN INTRODUCTION TO 9900 ASSIMBLY CODE
David L. Ramsey
(Reprinted from tha Washington IC area
TI Home Computer Users Group Nevsletter 4/84)

This is the first in a series of articles on how to use assembly language
routines in your Extended Basic Programs. In it I will cover the major
utilities at the disposal of the programmer and how to interface these with
TI's Extended Basic. ¥inally, T will zhow those interested in assembly
langusge programming how to construct routines to read joysticks and move
sprites, all at speeds far faster than those availabla in BExtended Basic.

First, let's discuss the unusual features of the TMS J900 aicro-processor.
The 9900, unlike most microprocessors used in home computers today, is a 16
bit processor, . It has a 64 kilobyte direct memory address ranga unlike its &
bit cousins whe use varicus paging teciiniques to achieve the same memory
address range.

Another important feature of the 9900 microprocessor is its lack of bullt in’
hardware registers. Only the workspace pointer, the program counter and the
status register are built inte the hardware. The 16 working registers are
defiped by the user. In addition, each subroutine can have its own set of
registers thus eliminating the need to save any but the three hardware
registeri. The constant "pushing” and "popping” of values onto and off of the
- stack is not necessary with tha 9900 chip.

Another featura of the 9900 instructien set is its memory to memory
architecture. This allows the programmer to perform many operations on data
. in memory without ever moving it into a register first. For-instance, I can

use the instruction CB {compare bytes) and reference the two bytes of data
being conpared in the symbolic addressing mode. If I have previocusly defined
the locations LABEL and CHECK, I could use the following line of code and
never move the data into the workspace registerss CB @LABEL, CHECK

Yet another feature of this versatila chip is its ability to extend its own
instruction set by using the XOP instruction. This gives the programmer the
capability to define up to 16 of his own operations and use them in his
assembly languasge programs. FRelated to thils is the ability of the 9900 chip
£o build and usa "macros"™. [f I needed to use a type of operation whers a
stack became necessary, I could define the two instructiona PUSH and POP and
then designate a specific arsa or memory as the stack with the BSS (Block
Starting with Symbol) directive.

The final important feature of the TI 93/4A's assembly lanpuage instruction--
set is its large number of built in machine langrage subroutines. These make
it much easier for the beginning programmer to develop application programs.
As an example, the TI sees the screen as a memory mapped device and cannot
access it directly. Instead, values mmst be read into certain repisters and-
the VDP must be given an instruction onm what it is to do with these values.’’
The nacessary instructions to aceess tha VDP RANM can ba written by tha
programmer but wa need not bother since, with a simple BLWP (Branch and Load
Workspace Pointer) instruction he can access any of & number of utilities to
do pracisely that. To write a singla byte of data to tha VDP RAM you could
simply write BLWP QVSBW (Video Single Byte Write) or you could write the

necessary routine yourself which would be made up of from 5 to 10 separate,
instructions depemding on how you decided to do it.

A SIMPIE TUTORIAL
To get a feel for using the 9900 instruction set, let's put together a simple

routine to read the keyboard for input and then to output that data on the
screen.

DEF READS - :
REF VSBW,KSCAN
*
HEXFF  BYTE 1533
*x
STATUS EQU »817C i
*
BUFFl  EQU >8375
*
READS  NOF
n
RESET LI | RS,>0000 - '
LT P R6,>0300 ‘ ) :
x
KEYBD LI RO, >0000
MOVE RO,>8374
BLWP GKSCAN
B GHEXFF, @BUFFL
JNE WRITE
JME KEYED
*
WRITE MOVB @BUFFL,R1
MOV RS5,RO
ELWP @VSEW
NG RS
*
LOP LI R1,0
LI 12,6200
LOOP1  DEC R2
¢ R1,R2
JINE LOOPL
¢ R5,RE
JNE KEYED
JMP RESET
&
END

This listing shows a simple program to scan the keyboard and display the input
on the screen. It was put together on the Editer/Assembler package and uses
soma of the uniqus features of that package. Those of you who have the Mini
Memory module and the Line-by-Line Assembler should note the following
differences. First, the Editor/Assembler package supports 6 charactar label
names; the M4 module supports only 2 character label names. Next, the E/A
package supports the DEF directive; the MM module does not. What this means
i3 that to use the above routine, MM nodule users will neel to shorten label




names to 2 characters and they will need to delete the DEF directive. Also,
after they hava completed entering the program they will need to make an entry
in the REF/DEF table. This is what the DEF directive accomplishes for the Efi
user. Finally, the MM module user cennot use the names of the utilities such
as V5BY, instead they must use tha acdress where the utility entry point iz
located. The BLWP GVSBW example given befora becomes BLWE @>6024 with the MM
module, (Please note that the > symbol indicates a hexadecimal valua,)

At this point we ca.t{ beégin to examine the routine that is listed above.

RESET LI R5,>0000
LX RE,>0300

This portion of the program is given the name RESET. In it we simply load the
values for the first position on the screen and the last position on the
screen. In this way, we cin compara our prasent screen location with register
6 and determine when it is time to return to the top of the screen. Register
5 is used by the program te indicate the first screan position to which wa
mast write.

Next is the principal routine of the program, the keyboard scanning routinae.
It is listed below.

KEYED LI RO, »>0000
MOVB RO, »8374
BLWP
CB RHEXFF, @EUFF1
JNE WRITE
JHP KEYED

The label that I gave to this portion of the program is KEYBD, First, I
placed all zeros in register with the clear (CLR) instruciion. Befure we can
access the KSCAN utility, it must know what devica to scan. A valus of >00
placed in memory location >8374 tells the utility to scan the entire keyboard.
A value of >0l tells it to scan the left side of the keyboard and joystick #1.
A value of >02 tells it to scan tha right side of the keyboard and joystick
#2. Since we want te scan tha entire keyboard for this tutorial we need to
Place i valua of >00 in memory address >8374. MNow that we have a value of
>0000 in register 0, all we have to do is move the most significant byte in
that register to >8374. We do this with the move byte (MOVB) instruction. We
place the byte from reglster 0 (RO) at (@) wemory address >8374. Now that we
hava set this single nacessary parameter we can access the utility vith the
single instruction BLWP GKSCAN.

At this point we need to check if the utility actually fownd a key depressed
during the keyboard scan. Thera are twe ways to accomplish this. The first
method is to chack the status byte and see if there has been a change since
before we accessed the KSCAN utility. The other, which is simpler, is to
simply check the value at >8375 with a value of »FF. ‘This value {>¥F) is
placed at that lccation by tha XSCAN utility when it finds that no key was -
depressed during the scan.

Since we have used the compare bytes [CB) instruction to make this check., we
can now use any of tha conditfonal jump statemerts to transfer program

contrels T have chosen to use the jump if not equal conmand because the value
1 am testing against is an indiecater of no input. What I want to do is Jump
if the two values are not equal to the WRITE routine. For this I use the JNE
instmiction and tell the computer te jump if not equal to WRITE. The actual
instruction locks like this:

JNE WRITE
If the value is equal to FF then the jump will not eccur so I need to cover
thosa cases whare no input is received. To do this I fullow the conditicnal
Jump instruction with an wnconditional jump instruction of

JMP KEYBD

This seans that if input is found the computer goes to the WRITE routine; if
no input is fourd, then rhe computer goes back to the KEYED routine and scans
the keyboard again. '

This segment of our program is the heart of it. All of the other routines are
built around it and with it in mind. It drives our program and we will always
coma back to it for more input.

The sacond”mst important routine Is the WRITE routine that I mentiomed

above., It is listed belew. H F.
WRITE MOVB @BUFF1,11

Hov RS,.RO

BLWP @VSEW

INC RS

The WRITE routise will write the character of tha ASCII value that the
computer detectsd during the scanning routine. To do this we use the VSBW
utility. There are two things that the VSBW utility must know befora it can
accomplish what wa want. First, in register 0 we need to have tha location Ln
the video RAM that we wish to write teo and secondly, we pust place in reglster
1 the value we wish to write to the chosen location. The value we wigh to
write 1s obviously at BUFFL (>8375) which is tha value we detected during the
keyboard acan. We can move it into the register with the move byte
instruction. Next, we need a screen location. If you think back, when the
progrim was just beginning we lcaded register 5 with just such a value. 5o ve
can use the move byta instruction to move our locgtion inte register 0. Now
we can access the V5BW utility. We do this with the branch and load workspaca
pointer instruction and the character will appear on the screen. 4t this
point we Increment the location counter by one with the NG instruction and va
fall into our delay loop.

Now, the delay loop is not a mandatory part of this program but to not use it
can mean that a single press of a key could fill one half to two thirds of the
screen with the same character. Those of you who are unfamiliar with the
speed of machine language may like to deleta the iines from tha label LOOP to
the line with the instruction JNE LOOPl. If you assenble the program
without the delay loop you will get a vivid indication of the real speed of
machire language.

After you have it assembled, go ahead and run it with the LOAD AND RUN option
on the EfA module,
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QUESTA
RESET
QUESTS
FIRISH
END

It has

He can consider

Subprocedures are:

TO SEIP :NUMBER
REPEAT :NUMBER {PRINT []]
END

For example, you could
Becaugse TI Logo Is much

TO RESET
CLEARSCRIEN
MAKE “% 0
MAKE “COUNT |
END

Charles R, Midkiff
7303 Longbranch Drive
New Carrollten, Maryland

T QUEST!

PRINT [WEO SAID "I AM THE GREATEST."]
SKIP 1 .

LF READLINE = [MOHAMMED ALI} THEN MESSAGE
1F :X~1 THEN STOP

WRONG

QUESTL

END

The heading could be written as a procedure and the
Share your Logo ideas with us.

program easlly changed to another type of quiz.

TO_WRONG
skTik

PRINT (N0, TRY AGAIN]
WAIT 150

SKIP 2

MAKE "COUNT :COUNT + 1
END

Once the program works, examine its logic and make changes

to make ic more efflclenc or Inierescing.
color, graphica, sound, sprites and powerful text and list

keep track of the total number of triea used to give a score at
wure Chan turtle gruphilcos, It hiaw cesl prugoam puteotlal.

aowe changes and other approaches later.

processing features.

the end.

TO MESSACE

SKIP 1

IF :COUNT = 1 PRINT [EXCELLENT! YOU GOT IT.}

IF :COUNT = 2 PRINT |THAT IS VERY GOOD]

IF :COUNT > 2 PRINT |[CORRECT)

SKIP 1

IF :COUNT > 1 PRINT (SENTENCE [YOU GOT IT IN] :COUNT [TRIES|)
WAIT 100

MAFE "X |

END -

QUEST2, QUEST3, QUEST4 ete. are done in the same Zormat as QUESTI
(Chovse your own questions).

20784

tS e —NOTE ™

Just for your Enjoyment
from

Jack FPFrice

Subject:

Tos Rarry Feterson
From: Jack T. Frice..
Date: 11506/89

Dear Barry

This week while I was in ABD N.M=x I picked up soms dicks For
TIB &and I will bring some copies toc the club seeling next time I
atterd. Football season will soon be completed...... AND  we are

The main reasen ! am sending this letter to youw is to BRAB on
our little °*ORPHAN as it is sooocoo often referred. This is a tale
about the fantastic X BIM wmachines that ars so plentiful and
becoming more plentiful in the TI arenas.

So many of us strive to get programs that are similar to  the
IBM +ormats, and I read from tims to time that the new age of
program for the "Orphan will be =imilar to the IEM and will
require morea and more Memory to OPEFratEa....

Let m& share with you sone of the IRONY of trying to emulaze
I1BM from personal experiencea.

My Brother—in-law had to have an IBM so that he rcould rob
from his  conpany (pirste would be & better termd high dellar IEM
programs cost:ng several hundred dollars. He tosk his machine +o
one of our Club members a&s per sy recommendation to have some
programing done for hiz convenmience. I am ncot  talking in &
negative serce toward the c¢lub member with requard o his IBM's or
his IBM knowledge. I am only relating to you the fact that ay
Brother~in-lauw’'s “High~dollar' IBM compatible machine now has a
menu to chopse from “tnanks te the programing he had done" and his
famous wordstar 5.0 is sopo large that it takss several disks to
Boot. Thank goodness for his MHard drive! However, if he is to run
the program that he originslly got the IBM for he will have to
purchase ancther hard—drive just to have it resident with his
wordprocessor program and some other relatively simple programs. I
am very proud that my little ‘Orphan does net reguire =e  much
expence to do what his high dcllar IBM cempatible can do with the




cEMception of the Auto-Cad. TIW is & resl  GIFT. With the large
amount  of  sSpace it occupies &6 sectors plus the loader (nodwle
spacer I can do anything that the very expensive Wordprocessors
can do. It iz fast with the RAM or GX as ] have and with the
e:ception of the Thesawrus, and Dictionary being resident I can do
what they can and almost a3 fast. Even with the 40 coluan
handicap, once you get used to it and learn how to use it te its
fullest sautert, 1 will put it up against any of the #500.00 plus
word processors on the market. I am glad that I Have a TI and TIW.
I hope that more .Can isarn about the powers of TIW ao they can
profiz as I do every day in my office. If anyone has any guesticns
concerning  TIW give them my nuesber. I don't know it all, =and i
still learn something new each time I use it. Bt i¥ I can give
some advice to a member or 3 uwser I will Se more than happy to
help anyone learn tre power of TIW. The cluh has helped me alot
and if I can offer anything back I want to.

i vou could extract some of this info coresrning MY brothsr

in law's sxperience I would like to see it in the news letter.

“Thanks for your time Rarry.

Respectfully,
Jack T. Frice Jr.
"Sooner PFer"

F.8. Here i a resl 9%erMote: I recently discoverwed when
using the (.IF) commard to include several commands in a documant
if you put a "New Page" (Ctri 9 command &t the =nd oFf the file
when it is included it will begin at the start of a new page. If
you do not include the “New FPape" cosmand, tie file will &e
inserted where the end of :the +irst file lzgves cff. This is
particul arly useful when usimg the (.FD) command for page numbers.

cc: File

While BASIC s a lire oriented language with references to
line numbera, Loge ls procedure criented, A preocedure 1s defined
as a word and then used in subsequent procedure definitions.

This is a boon to the lazy jrogrammer or poor typist, OUOnce defined
a procedure can be used much like a subroutine ian BASIC. The

Logo word has the advantage of belng readily recognized as to
function whereas in BASIC line 50 GOSUB 3000 is not very informative,
You may or may not remember what the gubroutine at 3000 does.

If, in Loge, you want to use three blank lines cn the display,

a procedure could be written as:

TO SPACE]

PRINT []

PRINT []

FRINT []

€RD ;

This procedure can then be ncorporated into others whenever three
blank lines are needed. A more compact version makes use of the
REPEAT command:

T0 SPACE]

REPEAT 3 [PRINT [}]

END

This can be generalized to allow varying the number of blank lines
as needed:

TO SKIP :NUMBER

REPEAT :NUMBER [PRIRT []]

END

Then for @ differant number of blank linea use: SKIP 1, SKIP 2,
etc. in youtr other procedures.

Loge has other features familiar to the BASIC programmer
such ag the condirional IF -ve THEN ==~ ELSE -—, Use of THEN
1s optional Iin Loge but the statement {s otherwise the sam: as
its counterpart in BASIC. To fllustrate some of the text orlented
features in Logo, let's construct a simple quiz program, [The
main program, LOGOQUIZ 13 ae follows:

TO LOGOQUIZ

CLEARSCREEN

SYEIP 3

PRINT [=2=SPORTS QUIZ w=m=]
SKIP 3

PRINT [-~-FEBRUARY 19851

SKIF 1

PRINT [- A DEMONSTRATION OF LOGO]
SKIP |

PRINT [- PROGCRAMMING AND LOCIC. |
WAIT 450

RESET

QUESTL

RESET

QUEST2

RESET




