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S

Are you receiving our newsletter regularly? If you check the top line
of the address label on the envelope containing this newsletter the
months listed are those we have received your newsletter. To continue
to benefit from exchange with our group your group must send a
newsletter within three months beginning March 1, 1888,

Editor'’'s Note:

As you have already noticed from the contents listed above I have
opted for one article. The article iz on assembly language. This article
will probably explain for you all the things that many authors assumed you
knew., This article was recommended by Ed Machonis, so you know it must be
well written, intelligent and easy to follow. If you follow the
directions in this article I guarantee you will improve your assembly
language knowledge. Even if you never program a line in assembly again
you will benefit from this article. “Assembly Made Easy” Courtesy of the
Miami Co. Area 99-4A H C U @ of Indiana, August 1987 issue,

Agticles for the April is=sue must be in by Margh 15

In the February issue of the LA TOPICS newsletter we noted the news of
Georgs Steffen, an active Tler, returning to New York for surgery and
cancer therapy. The QB 88’ers is extending the courtesy of conplemen-
tary newsletters as our "Get Well"” message. I am asking a1l 71 ¢ T
Taer Oreips to do the same.  Send your newsletters to Me, Goerge
wEeh leuig Avenue, Bronx, NY 10471, Get Well Soon George!




._____"_‘:‘::.[

['7* YW co AREA 9o-aAAC UG

P B Box 194 _ Peru, IH 46370
. Uol. § Wo. & PRugust 1987

* ASSEMBLY MADE EASY X

I am sure that you have noticed that I have been including = some Assembly
Language routines in the past few issues of this newsletter. Before I go
any further, I must point out that I am nat an AL programmer! The
routines that 1 have included have either been copied from another source
or were a close imitation of someone else’s work. My purpose in including
thoco AL routines was to introduce you to the power and speed of this
very powsrful language. After asking those at our monthly meetings if
anyone had experimented with these programs, I discovered that in most
cases, no body had given them a trv.

& possible cause for this reluctance to jump on the A/L bandwagon is a
lack of understanding of how to enter and assemble the code. 1 will use
the rest of this issue to try to rectify this situation. I+ you will take
the time to follow along with me through the these examples, I think that

we can take some of the mystery out of entering and assembling A/L code.
To quote the TI- Writer manual: “Let”s do it!",. ’

¥ FIRST, THE TOOLS ¥

iefore we et etarted there are a fow hasic requirements.  Your gauinment
will have to include: at least one disk drive and 32K memory expansion.
The TI Editor Ascembler package will not be required because 1 will assume
that you all have a copy of The Funnelweb Farm Utility Loader. I am using
version 3.4 of this program and it is available from our software library.

Finally, vyou will have toc have some means of loading the Funnelweb
software. For most of you this will be the Extended BASIC cartridge.

Dther possibilities include the CorComp disk controller, Mini Memory,or
the Editor Assembler cartridge.

" % _THE CONCEPT X%

__ Unlike programming in BASIC where you can enter your code and then type
“RUN" to see your program execute, A/L programs first require you to enter
the cade with an Editor and then you must convert that code into machine
language with an Assembler. The code that you enter with the Editor is
for vou to read, while the code that the Assembler generates is far ~the
computer to read. Furthermore. BASIC is full of helpful error messages to
help you to recode your program when a problem is present. The only error
messages vyou get with A/L are those that are detected by the Assembler
when it is assembling your code. The E/A package includes a Debugger
program to help the exzperienced programmer to analyze any program rrors

not detected by the Assembler, but the debugger’s use is beyond the scope
of this article
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* A LOOK AT THE CODE X

Frinted on the last two pages of this newsletter, you will find a listing
of an A/L program that we will be working with. I found this listing in
an excellent book titled: “LEARNING TI199/4A HOME COMPUTER ASSEMBLY
LANGUAGE PROGRAMMING" by Ira McComic. Although this program is a bit laong

for an example, 11 decided to use it because it possibly could be useful
for some of us.

Now let’s look at the structure of the code.

—— 1st OFERAND

0030 SENDEL LI - R10, >?100 TURN ON

H i d i i

H : H ' —— COMMENT
LINE : : i

Mo : i — Znd DOFERAND

— OFCODE

. i - S® me e e SN Se ==

— LABEL

LINE NO.: Not part of the program, 1 usually toggle the 1line no’s. off -
with FCTN/zero. I inciuded the line no’s. in the listing for reference .

only. Note: to get a copy of a listing with line numbers included (from
the EDITOR), Print File (PF) then L PIO0.

LABEL: Optional, not always required. Can be up to six characters long
and the first character must be alphabetic.

OFCODE: The actual Frogram instruction. Must be separated from the 1label
by at least one space.

OFERAND: The register or other address that the OFCODE operates on. Must
be separated from the OPCODE by at least one space. O0One or two 0OPERANDS
are allowed per program line, if two they must be separated by a comma.

COMMENT: Optional, not part of the program. Used by the programmer to
help explain his program. Must be separated from the OFERAND field by at
least one comma. By placing an asterisk (Xx) as the first character on a
line the whole line becomes a comment.

Fage 2
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2 LET’S ENTER THE PROGRAM #

Now it’s time to dust off the keyboard and enter the program listing found
later in this newsletter. First turn on your system (it works better when
powered up) and then load The Funnelweb software. When the first menu is
displayed select EDIT/ASSM and then EDITOR from the next menu. Your drive .
will rumn and a TI-Writer type text editaor will load. With the cursor on
the command line, select T for tabs. Notice where the tabs are set (don’t
change anything), They are preset to allow you to use the Tab key (FCTN/7)

to jump to the proper field when entering your code. At this time you
should alsc notice the hollow cursor indicating that word wrap mode has

been disabled. This keeps your computer from reformatting yvour code into
one large paragraph. Another difference from the TI-Writer Editor is the
character set used. This Editor does not use the true lower case
characters like TI-W does so you can tell at a glance which Editor you are
using. Finally, when vyou use Save File to save your program, the extra
baggaye that TI-Writer writes to disk is not included. To my knowledge
everything else is the same.

To get out aof the command line, precs ENTER. We are now ready to start
typing our program. HNotice that the line number is displayed next to your
cursor. 1 prefer to turn the line numbers off with FCTN/zero, this is a
personal preference and is up to you (the same keypress will turn _the
numbers back on again). Make sure the Alpha Lock is dowr and start
entering the program exactly as listed. Be sure to wuse the Tab Key
(FCTN/7) to advance to the next field and remember that Comments are
optional and need not be typed.

Don’t forget to save your proaram every few lines. This will require that
vou have a Fresh data disk in the proper drive. 1o do this, enter the
command line by pressing FCTN/?, then type SF for save file. Type in the
correct drive number and use the file name MORSE/S then press enter.
another thing that should be done from the command line ({(if vyou have a
printer) is to list your file to the printer so you can check for errors.

To do this type FF for Print File and then type in your printer name (FIO
or RES23I2..... etc.}

When vyou ares sure the code is entered correctly, save it to disk
{DSKNn.MORSE/S). Now exit the Editor by pressing FCTN/9? +to get to the
command line, then type G, then ENTER, then E, then ENTER.

X NOW WE*LL ASSEMBLE YOUR _CQODE

Making sure the Funnelwebh 'disk is in the drive from which it was
originally loaded (it remembers), select ASSEMBLER from the menu. | The
drrive wili spin and the Assembler will load into memory. Once loaded, you
will notice ancther nice feature of Funnelweb, your file name (MORSE/S)
will be displayed as the default Source file and the default for the
Object file will be MORSE (Funnelweb truncates the last twe letters of the
source file to give you a suggested name for your Object file). I+f these
first two selections are correct press ENTER twice until you get to LIST
DEVICE NAaME. 1§ vou are planning to list your code (I usually don®t)
enter either your printer name or a disk filenmname here and press ENTER.
For those of you who use FIO for your printer name, you will have to add a
periad (PI0.) to make things work correctly. If you do not wish to list
your code, just press ENTER to advance to the OFTIONS selection.
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You will see two options listed (R and C) The R option is almost always
used and should be selected here, it tells the Assembler that your Source
Code was entered using R to designate register numbers. The C option will
save your Object Code in a compressed format, saving disk space and
decreasing loading time. 1, however, your program will be loaded as a
CALL LOAD, CALL LINK from Extended BASIC, you can’t use the C option
because XB will not load a compressed file. Other possible options are L
(list), S (symbol table), and the undocumented T (text). L tells the-
assembler that you want a listing directed to the device named above, s
creates a symbol table following vyour listing, and T prints out the
location and hex code for all the text strings in your code. For this
example we will select the default R and C. Now start the assembly
process by pressing PROC™D (FCTN/&).

1f everything went correctly, after the Assembler is finished, you will
receive a message saying that there were no errors. I+ errors were
detected, the type of errors and the line number on which they occurred
will be listed. To correct errors you must reenter the Editor, load the
Source Code, correct it, resave it, return to the Assembler, and
reassemble the code again. Depending on vyour typing and proofreading

skills, this could take several times. Now you see why people buy Ram
Disks,

% IT’S TIME TO SEE IT RUN -

When you get your code assembled without errors it is time ta run your
program so you can admire your work. To do this first exit the Assembler
by presscing ENTER. Thig will bring you to another menu whers you can
seiect LODERS. This again will-bring up another menu where you will want
to pick the LOAD/RUN (E/A) option. Once loaded from the Funnelweb disk,
this loader will prompt you for a file name to load. Our file will be the
object file that you just assembled (DSkKn.MORSE). If, however, you forgot
your file name, Funnelweb comes to the rescue again. Any time you are not
in one of the Editors, Funnelweb will allow you to catalog vyour disk by
pressing FCTN/7. You will be looking for a Display/Fixed 80 file to have
the loader run for you.

Mow back to business, you are being prompted for a file name, type 1in
DSKn.MORSE. Again you will be prompted for a file name (you can have mare
than one file in memory at once), just press ENTER. Now another nice
feature of Funnelweb is on the screen. The E/A cartridge would prompt you
for a Frogram name here and you would have to know the name of the entry
point where you wanted the program to start running from (START in this
case). Funnelweb goes one step further and reads the REF/DEF Table and
displays the program entry points for you at the top of the screen. To
start youwr program running, just use the arrow keys to place the cursor

under the desired entry point (some programs have several) and press
FCTN/& (FROCT D).

At this point, vour program will be running. FPress any of the letter keys
(with the Alpha Lock down) and you will hear the maorse code tor that
keypress. When you want to exit the program, simply press ENTER and 1t
will return you to the title screen. Congradulations! you have entered,

assembled and ran your first Assembly Language Frogram. You are now  an
Expert!

Fage 4
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T LET’S MAKE IT AUTO RUN -

With minor changes we can change the original listing to make the program
automatically run once loaded into memory. To do this load the original
code into the EDITOR and change line 0101 from:

0101 END
to:
Q101 END START

Once this is done, save it to disk as DSKn.MORSE1/S, then enter the
Assambler and assemble it like before using the R and C options.

Once assembled, this program should run as soon as it loads in. This
bypasses a few keypresses and eliminates the reguirement for someone who
is using the E/& cartridge to know that the program entry point is START.
For programs with multiple entry points this would not be good practice
but our program example is a natural for this technique. I included it

therea to show vyou that some A/L programs use a different procedure to
execute.

X LET"S MAKE IT RUN _FROM X—BASIC -

In my opinion Assembly Language is most useful when it is used to write
routines that can be called from Extended BASIC. This will allow you to
write most of your code in a language that most of us Feel comfortabie
with and reserve A/L code for those chores that require the increased
speed or the special features that A/L can offer. On the negative side,
this procedure reqguires that you first load your XB program and then have
it load youwr A/L routines. This will add to the time required for vyour
program to be up and running. Now, however, even that drawback is
histary, as there are now methods available that allow you to save your XB
and A/L codes together in one file. The Load Frogram in Funnelweb is an

example of this. In fact, Funnelweb includes a wutility (LEG/S) on the

disk to do this tor you.

Let”s alter our original Source Code (MDRSE/S) so we can load it from XB.
First we must understand three facts of life about XB’s Assembly Language
Loader. First it does not know how to handle Ref’s such as those found on

line 000S. These routines must be equated to an address. A list of these

Equates can be +Found starting on page 415 of the E/A manual. Secondly.
when you are running an A/L routine from XB, you must provide a method of
adding »&0 to any character that you wish to display on the screen. The
chart found in last month’s newsletter has a column where this conversion
was done for you. The program (MORSE/S) that we are working with has no
text or graphics displays so we are not concerned about this. Finally,
when we assemble a routine that will be called from XB, we can’t use the C
(compressed) aption because the XB loader will not load compressed files.

Now let™s do it! Once again load MORSE/S into the Editor. Remove line
0005 (REF KSLCAN,SUUND) with FCTN/3 (DEL LINE? and then Insert two lines
after the original line 8 (DOTIME EQU 4500) with the FCTN/8 key. On these
two inserted lines add Equates for KSCAN and SOUND as shown belaow.

FPage S
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* EQUATED VALUES

DOTIME EQU 4500 DEL.AY FOR DOT TONE
KSCAN EQU >201C

SOUND EQU  >B40O

Save this altered file as DSKn.MORSE2/S and then assemble using only the R
optian. Since this file was not saved as a compressed file, vyou might
want to use FCTN/7 to catalog your data disk to see the difference in size
between a compressed file and a non compressed file.

The follawing XB program will call the above Object Code so it canmn run
from the XB cartridge: ' ‘

100 CALL CLEAR

110 DISFLAY AT (10,1):"loading A/L code"

120 CALL INIT s: CALL LOAD("DSKn.MORSE2")

130 DISFLAY AT(10,1):"depress ALPHA LOCK":"Fress any Letter Key"
140 CALL LINK("START™)

The above XB program uses CALL INIT to initialize memory, then loads the
assembly code with CALL LOAD, and starts it running with the CALL LINK
statement. When preparing this article I tried to get the A/L code to
auto run once loaded like we did in the second exercise but L .was unable
to do this. After a couple of phone calls 1 found out from Jerry Rowe
that XE will not allow this unless you trick it by ADRGing your A/L  code
inta the ISR hook at >83C4 to get it started and then clearing out >B3C4
early in the program so it will not keep reloading itself every 1/60th of
a secund. 1 tried this and it worked but it scem=d lik= alot of work just
to avoid using the CALL LINK statemeni.

X ONE FINAL EXERCISE -

Up until this point we have heen using the Assembler to create DF-BO
Object code files in either compressed or urncompressed format. With a few
alterations to the original code and with the use of Funnelweb’™s FWSAVE
utility, we can create Frogram Image files. Frogram Image files are the
most compact form of A/L code that the 99/4A supports. They are also the
fastest loading Files but they require a special loader. When using
Funnelweb, go to the Loaders menu, and vou will find options 1 and 3 (TEXT
MODE or FROGRAM)Y both of which will load Program Image files. Another
loader came to us last week as Fairware from Faragon Computing. This
loader called EASLOAD, will load Program Image files from XB.

As stated above, Program Image files are the most compact and the fastest
loading of all TI files. They also will auntaomatically start running once
loaded. If a Frogram Image file is longer than 37 sectors 1t will be
split up into two or more files. Every file after the first will have a
name +that ends with a character one ASCII code higher that the last
character in the previocus file (ED—3>EF——2EF etc.). The uwtility that
creates Program files from DF-BO files handles all this for you, I just
mentioned it so you would understand what you are seeing on some disk
catalogs.

Fage &
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Again, let’s do it! Load MORSE/S into the Editor and make the first 10
lines look like those below and then change the original line 10f to 1look
like the 1last line listed below. Save this altered file to disk as

DSKEn.MORSE3/S and then load the Assembler and assemble it using the R and
€ options.

IDT *MORSE? TRANSLATE CHARACTERS TO MORSE CODE
DEF SFIRST,SLAST
X
¥ EXTERNAL REFERENCES
REF KSCAN, SOUND
*
¥ EGUATED VALUES
DOTIME EQU 4S00 DELAY FOR DCT TONE
X
SFIRST LWFI WS INITIALIZE WORKSPACE
SLAST END

Nest back out of the Assembler and go to the Lpader menu. Select the
Load/Run option and load DSKn.MORSEZ, THEN PRESS enter, next" type
DSkn. FWSAVE and press ENTER twice. Select SAVE as your entry point and
follow the prompts. When done your file will have been converted to a
Frogram Image file and stored under the name that you selected. Once
again you will want to catalog your data disk and see the size of this
last fila compared to the previous files.

Mext go +to the Loader section of Funnelweb and load this last file with
option 3. Be sure to notice haw fast it is loaded and that it will start
running as soon as it is loaded.

2 SOME CLOSING THOUGHTS -

This series of exercises ended up taking more space than I had
anticipated. In fact, this is one of the reasons that this newsletter is
late getting to vou. I feel that it would be worthwhile for all of you to

~take the time to run through these examples so that you will have some

idea of how things work in Assembly. If you have any trouble, let me know
and 1’11 +ry to gqet you back on track. See vou at the next meeting!

FPage 7



0001
Qo002
QOO3=
0004
QOO3
QO0E
QL7
0008
QOO0g
Q010
0011
0012
0013
0014
001s
0014
QO17
o018
OOLe
D020
o021
QOR2
QOZ2Z
0024
0025

Ooz2s -

0027
0028
D0Oe9
QOI0
0031
Rl Rys
QOOEE
Q04
005
Q034
OOT7
QOIS
QOOIe
00an
(alal:S]
Q042
QO47E
0044
004%
Q0044
Q047
noaR
004<
0OS0D
05t
Q052
QOZT

Dos4
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IDT *MORSE? TRANSLATE CHARACTERS TO MORSE CODE
DEF START
¥
¥ EXTERNAL REFERENCES
REF KSCAN,SOUND
¥
* EQUATED VAaLUES
DOTIME EGU 4500 DELAY FOR DOT TONE
X
START LWFI WS INITIALIZE WORKSPACE
GETEEY SB ">8374,3:8374 SELECT ENTIRE KEYBOARD
BLWF ®KSCAN CHECK KEYEBQARD .
MOVEB 2>837C,R0 'READ KEYBOARD STSTUS
COC @KEYMSE, RO CHECK KEYBOARD STATUS
JNE  GETKEY JUMP IF NO KEY YET
MOVE R:8T73, K0 KEY FRESSED, FUT ASCII CODE IN RO
ANDI RO, >7FO0 STRIP OFF PARITY BIT
CE RO, ECHARA COMFPARE CODE TO "A"
JL NALPHA JUMP IF NOT ALPHABETIC, MAY BE&E CR
CR RO, BCHARZ COMFARE TO "2"
JH NOGOCD JUMP IF NOT ALPHABETIC
MOV  RO,RI COPY CHAR COBE TO R3S (LEFT RBRYTE)
SWFER B3 FUT CHAR IM RIGHT BYTE
AT RZ,-65 SUBTRACT CODE FOR "A" = INDEX
LA R3IL1 MULTIPLY INDEX BY 2 -
MOV EMCTABL(RT) . R4 GET TAEBLE ENTRY IN R4
Movy FR4,.R3 COFY TABLE ENTRY TO RT
SRL FZ,.8 RIGHT JUSTIFY ELEMENT LOUNT
SENDEL LI F10, 59100 TURNM ON
MOVE R10,250UND TONE
CLR FRZ FUT ZERO IMN RZ
SRL R4,1 SHIFT NEXT ELEMENT CODE INTO CARRY
JNC  DOT JumF IF DOT
Al R2,DOTIME*®*Z ADD DELAY FOR DASH
DOT Al R2,DOTIME ADD. DELAY FOR DOT
Bl @DELAY DELAY AND ENDTONE
LI rZ,DOTIME GET INTER-ELEMEMT DELAY TIME
BL REDELAY DELAY AFTER ELEMENT
DEC RZ= DEIMCREMENT ELEMENT COUMT
JNE SENMDEL JUMP IF MORE ELEMENTS T0O SEND
JHMFE GETEEY - ELEE G0 BGET AMOTHER CHARACTER
NALFHA CB O, BCHARCR 1S CHARACTER & CARRAGE RETURNT
JEG EXIT IF S0, =0 EXIT
NOGOOD LI F10, *F300 TURN ON
MOVE E10,3S0uUMD MOISE
LI R2,DO0TIME+Z SET DELAY TIME FOR NOISE
BL RDELAY DELAY AND TURN OFF NOISE
JMFP  GETEEY GO GET NEXT CHARACTER
EXIT BLWP RO GO HOME

Pg-8
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QOS5

0056
QOT7
Q0SB
QRS9
f 0O
Oubl
Q062
0083
o0e4
QUAS
QR&4
Q0a7
00468
00see
OO70
0071
o072
0073
o074
0a73
0074
Q077

078’

Q079
Q0o
Q081
00g2
0083
0084
LU
woodh
aInl=rd
O0ag
ooge
QOO0
0091
0092
QOIE
on94
O0o5
Y &
QQF7
0098
0age
0100
o101

—
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DELAY SRC FR12,15 KILL TIME .
DEC R2 DECREMENT DELAY TIME
JNE DELAY JUMF IF MORE DELAY
LI  R10,X9FFF TURN OFF
MOVE R10,ESOUND  TONE
SWFE R10 TURN OFF
MOVE R10,BSDUND  NOISE
B xR11 RETURN TO CALLER
X
% DATA COMSTANTS
X
KEYMSK DATA 2000 KEYMASK
CHARA TEXT "A° CHAR CODE FOR “A"
CHaRZ TEXT *Z° CHAR CODE FOR “Z"
CHARCR BYTE >OD CHAR CODE FOR CARRIAGE RETURN
¥
¥ TRANSALTICON LOOK-UF TAELE
X
MCTAEL DATA 0207 = .-
DATA >0401 = - ..
DATA 0405 = -.-,
DATA >0301 D= -..
DATA 0100 E= .
DATA »0404 F= ..-.
DATA *0T03 = -, N
DATA 0400 H= .... -
DATA »Q200 = .. .
DATA >0Q40E = = - -
DAaTA FOT03 L= - ;
DATA »0402 = v
DATA »0OZOT M= —-
DATA 0201 N= —.
DaTA 20707 = e
DATA >0406 F= -,
paTA >040B = —m—
DATA 0302 = .-, *y
DATA >0I00 = e :,
DATA >0101 = -
DATA 0304 = .-
DATA >0408 = eeem
DATA FOT06 = -
DATS 0409 "
PATA »040D Y= —.——
DATA 0403 = ——.
WS BSS  I2 WORKSFACE
END
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