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Announcing the

[T’S FINALLY HERE! THE ALL NEW 1CMI35
PROFESSIONAL SERIES COLOR MONITOR FROM
MAGNAVOX. THIS MONITOR IS THE ONLY ONE
AVAILABLE THAT IS FULLY COMPATIBLE WITH
EVERY POSSIBLE TI-99/4A CONFIGURATION
INCLUDING THE 99/4A, THE MYARC GENEVE,
DIJIT & MEGATRONICS 80 COLUMN CARDS, &
ALL OTHER PC’S INCLUDING IBM, AMIGA, &
ATARI. IT IS ALSO PACKED WITH EVERY
FEATURE YOU WILL EVER NEED FOR' HOME ELEC-
TRONICS. JUST LOOK AT ALL THE GREAT FEA-

TWRES-+ Snart Very smart;

COMPOSITE VIDEO AND AUDIO INPUTS -
TI-99/4A AND ALL OTHER VIDEO SOURCES INCLUDING NINTENDO, SEGA,
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DIGITAL AND ANALOG RGB INPUTS - FULLY COMPATIBLE WITH THE MYARC
GENEVE, DIJIT 80 COLUMN CARD AND IBM PcC'S,

LARGE 1" DARK TUBE SCREEN - HIGH RESOLUTION 640 X 200 DISPLAY l
WITH .42 MM PITCH - FuLL 80 COLUMN BY 25 ROW TEXT CAPABILITY.

STEREO AUDIO AND SUPER VHS VIDEO INPUTS FOR THE NEW GENERATION
OF VCR'S AND CAMCORDERS.,

GREEN TEXT DISPLAY SWITCH FOR WORD PROCESSING
BUILY-IN TILT/SWIVEL BASE

%

TWO YEAR NATIONAL WARRANTY FROM MAGNAVOX.
'* ONLY
TI, R6B & AUDIO/VIDEO CABLES INCLUDED! <t 2 7 O 95+310s8H

225555EDTH13 MODEL REPLACES THE MAGNVOX 8CM515 WHICH IS NO LONGER BEING

WITH YOUR PRINTER |

MeiiFfORidb /

Add Excitement to Your Documents with 20 Different Typestyles +S&H

n New for 1991 —
SEQI™ NX-1001 Molti-Font $189 " REE $100 BONUS
/YOU RECEIVE OVER

lri
Yoy

With over 20 typestyles at your fingertips, you'l print attractive, exciting documents \ |
every ime. The NX-1000 also features paper parking so you can feed single sheets s ‘ | -1_1._ $100 IN FREE GOODS
without removing fanfold paper. Faster, more efficient s TN s FOR YOUR TI1, SEE
* 180 CPS Drafv45 CPS NLQ - Easy Front Panel Control ~_ =~ R/ JULY AD FOR
» Over 20 Typestyles . Hi - : R ;
(BM & Epson Com tit £ 9h Pesoluton Graphics - 7~ DETAILS!
] SON 8 . ' ’ r,-j 5 ¥
_ 4KPﬁntpEuﬂor M«':my | One Year Manutacturer 's Warranty N " 14 HOURS A DAY

| - Charge-it i Your |
TEX®#COMP | =5k i @b s
- ORDER 1y rHone % (818) 366-663 1
AMERICA'S NUMBER ONE | TERMS: A1) prices F.0.8. Lot Angeles. for fastest service send cashiers check or money order,
T COMPUTER RETAILER | Personal checks require up to |5 days to clear. Prices refiect a 31 discount for cash or

| approved check, Add 31 for Credit Coard orders. Prices and availability sre subject to change
P.0. Box 13004, Granads Hills, CA 81344 vithout notice. We reserve the right to Iimit quantities. Californta orders add ¢.5% sales tox. *
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GFXTENSK)N ALSO WORKS WITH CORCOMP

9900 EXPANSION SYSTEM!!!

. [P<BD

SPACE-SAVER CONNECTOR CABLE

oL D M

—may—_ w19

\.f’

ADDS18INCHES

——A

GIVE THE P-BOX FOOT THE BOOT

NOWw YOU CAN MOVE YOUR EXPANSION BOX OR 9900 BOX FURTHER AWAY FROM
THE CONSOLE. WITH THE P-BOX IT ALSO MOVES THE BULKY TI CONNECTOR
AWAY TO PROVIDE MORE FLEXABILITY IN SETTING UP YOUR SYSTEM. THIS

/4
18” CABLE 1S PROFESSIONALLY MADE WITH THE HIGHEST QUALITY MATER ALS
TO ENSURE RELIABLE PERFORMANCE AND NO DATA LOSS:essersses:$19.9

@ L

_ Now get more out of your
D lSk Dr IVS TI Home Computer—
Stand Alone Disk Drive

A Must Addition For Your System!
TEX-COMP BREAKS THE PRICE BARRIER ON DISK DRIVES

—N\Y

- o o e = & = g = - -

MP- BREAK . BUY)

OW YOU CAN REPLACE YOUR ORIGINAL DISK DRIV 5990

NOK YO LON REES™Fhian THE COST OF A SRR VERITH A Comes commmte
UPGRADE TO DOUBLE SIDED OR % HEIGHTS FOR LESS THAN neci™ 1o con

YOU EVER THOUGHT POSSIBLE..ALL FROM TEX-COMP!!!

hese units are sold with a 90-day warranty. AD‘RIQQZ;QJESDY'?;E?JRWE TO YOUR

STAND ALONE SS/SD DRIVE WITH CASE AND POWER sUPPLY & SET uUP TO

BE A NUMBER TWO DRIVE..........................................$99.95
SAME AS ABOVE WITH DS/DD DRIVE INSTALLED (T1 DISK CONTROLLER

SUPPORTS DOUBLE SIDE BUT NOT DOUBLE DENSITY CORCOMP DS/DD CARD

"REQUIRED IF DOUBLE/SIDED & DOUBLE DENSITY ARE REQUIRED s+ e+ 0s.+.$119.95
- REPLACEMENT SS/SD P—BOX DRIVE (ORIGINAL EQUIPMENT) suisrsanannans 59.95
REPLACEMENT DS/DD P-BOX DRIVE MADE BY TI SUPPLIER.iseseeuvevrees 79.95
X HEIGHT DS/DD DRIVE (2 WILL FIT IN P-Box).....................$89.95

INSTALLATION KIT FOR 2-% HEIGHT DRIVES IN P_BO (DUAL RIBBON

CABLE, POWER Y-CABLE AND CONNECTOR PLATE $29.95 or $9.95 IF

PURCHASED AT THE SAME TIME AS ? % HEIGHT DRIVES.

CORCOMP DS/DD DISK CONTROLLER (HANDLES UP TO 4 DRIVES) s e v os v $149.95
DISK CASE WITH HEAVY DUTY POWER SUPPLY FOR ONE FULL SIZE OR TWO
gHEIGH-I- DRIVESIIIIIIIIIIIIIII‘IlIIIIIIII.IIIIIIIIIIIIIIIIIIIIII$59I95

{
1

TERMS Al prices FOB Los Angdles For fasten) sarvice use
cashiers chach, of manay order Adrd 1% shipping and handiing
() ($3 00 minimurm) Ess) of Misalesippl. 4%, (frgn shipping on &l pol-
' ware orders over $10000 COD 10 be puld by cagh of centitied
check. All T1 praducts sre soid wilh the originat menuldCiure B
gusraniss anly {sent on requasl) Prices and availadility subject to
charge wilhoutl notlce Wae raserve the right 10 limi quaniities

VISA

‘H- -
NOTE: P ant in full must eccordpeny it ordars. Credit Card,

P.0. Box 33008, Granada Hills, CA 81308 (8] 3) 366-663
. Cuom .g:.ch ot Money Order tor immediste shipment Personel

VISA & MASTERCARD Company Che Money Order lor immediete shipment Burdery
HOLDERS CALL DIRECY 2“7"92?.!1.3‘”&.9'“' .:'“ :.:ﬂ suptod ks 10 Cle o '
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Lontents

MICROpendium (ISSN 10432299) is
published monthly for $25 per year

by Burns-Koloen Communications
Inc., 16606 Terrace Dr., Austin, TX

Regena on BASIC

An anmversary column .. ... .. ... .. .. ... e Page &

Extended BASIC
BASIC origami (or how to turn a disk directory into a floppy disk

78728-1156. Second-class postage sleeve . ... Page 9
paid at Austin, Texas, and additional
mailing offices. POSTMASTER: TI_Bose User GUide
Send address changes to MICROpen- _ :
dium, PO. Box 1343, Round Rock, TX Getting a program up and running. . ............... . Page 12
78680-1343.
No information published in the pages of BAS I C / Assem b I Y
MICROpendium may be used without per- S g 1 : bl
mission of the publisher. Burns-Koloen creen displays inassembly .. ...... ... ... ... . . .. .. . Page 17

Communications Inc. Only computer user
groups that have exchange agreements with
MICROpendium may excerpt articles ap-
pearing in MICROpendium without prior
approval.

While all efforts are directed at providing
factual and true information in published ar-
ticles, the publisher cannot accept responsi-
bility for errors that appear in advertising
or text appearing in MICROpendium. The
Inclusion of brand names in text does not
constitute an endorsement of any product by
the publisher. Statements published by MI-

" MY-BASIC

Using graphic routines . . ........... ... ... ... Page 28

Notung Software catalog released

CROpendium which reflect erroneously on : \ : '

indh,[i)dums, products or companies wif{ he California company features disk-based programs. . ... .. Page 30 .

corrected upon contacting the publisher. |
Unless the author specifies, letters will be .

treated as unconditionally assigned for ReVIeWS

publiiﬁtiom E?Py?ght PULPOSES and Uje In Mission Destruct . ............. ... ... ... . Page 32

any other publication or brochure and are : : L. : :

Sugject topMICROpendium’s unrestricted MICROreviews: PagePro Sideways Picture Printer, Artist Cataloger,

right to edit and comment. TT*mes, Horizon 3000 RAMdisk kit . ... S Page 33
Display advertising deadlines and rates are

available upon request.
All correspondence should be mailed to FewaeS'l'

MICROpendium at PO. Box 1343, Round
Rock, TX 78680. We cannot take respon-

The first TI fair of 1991 across from Disneyland announces pro-

-~ stbility for unsolicited manuscripts but will gram, speakers ........ ... .. .. .. ... ... ... . Page 38
give consideration to anything sent to the
above address. Manuscripts will be returned
only if a self-addressed stamped envelope User NOfeS
ts incl . , :
Fﬁie?gﬁdsubscriptms are $30.25 (Mex- TEXT__PC for the 9640, a one-line pattern and a TIPS fix for
ico); $32.50 (Canada); $30.00, surface mail greeting cards . . ............. .. ... ... ... ... Page 35
to other countries; $42 airmail to other
countries. e
All editions of MICROpendum are | Classified ... ............. Page 39

mailed from the Round Rock (Texas) Post
Office.

Mailing address: PO. Box 1343, Round Rock
TX 78680 .

Telephone: (512) 255-1512

CompuServe: 75156,3270
Delphi TI NET: MICROPENDIUM
GEnie: J.Koloen

*READ THIS

Here are some tips to help you when entering programs from MICROpendium:
i. All BASIC and Extended BASIC programs are run through Checksum, the numbers
that follow exclamation points at the end of each program hine. Do not enter these num-
bérs or exclamation points. Checksum was published in the October 1987 edition.
2. Long XBASIC lines are entered by inputting until the screen stops accepting characters,
pressing Enter, pressing FCTN REDO, cursoring to the end of the line and continuing Input.
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THE MYARC Hard & Floppy Disk Controller
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Features include:

e Hard drive transfer rate of 5Mbit per second, for speed comparable
to an external RAM disk card

..............
.........
'''''''''''''''
...................
--------------------
....................
.......................

e Built-in real time clock, for time 3% $3t€ stamping of files

2"’ floppy drives, mix or match
S/DD (320/360K) and DS/QD (640/720K)

-------

e Supports up to four

o All disk formats, S5/S
supported .. o

e MYAREH ahager V, the most intuitive and user friendly manager
avallab

o One year limited warranty, 12 months parts, 6 months labor, is
standard, an optional two, three or four year extended warranty 1s

~available o ‘
MYARC, Inc., P.O. Box 140, Basking Ridge, New Jersey 07920, Phone (205) 854-5843
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John Birdwell leaves rich legacy

John Birdwell died on December 27, 1990 of liver cancer. John
had battled the cancer for more than a year.

This news brings sadness to all Tlers who ever used his fine
programs or met him. Last month we published a tribute to John
written by Beery Miller. It was hoped that John would survive to
read 1t. But he didn’t. The end came more quickly than any had
guessed. Even so, the tribute rings true and despite his death John
will continue to have an impact on anyone who uses his DiskU
program. John died with many projects in the work. including an
upgrade of DiskU and Myarc’s Disk Manager 5. However. our
sympathies go to John's family and friends. We will all miss him.

YAPP AND THE GENEVE

Last month I cautioned Geneve owners about using Yet
Another Paint Program with the Myarc mouse. I reported trouble
with 1t and recommended that they use it only with an Asgard
Mouse which plugs into the serial port. Dr. Eric Bray called to
suggest that the problem might be in a resistor in the Geneve card.
He's seen similar problems to those that I described last month
when using the Myarc mouse with MY-Art. Sure enough, the
problem I reported with YAPP was also present to MY-Art. The
culprit appears not to be the mouse but a resistor on the Geneve
card.

COMPILERSFOR THE GENEVE

Al Beard, who developed a version of Fortran for the Geneve,
has developed a program that will compile full C programs for
the PC into native MDOS. At least that’s how it seems to work.
At any rate, users who have both a PC and a Geneve have the op-
tion of trying to convert C programs to run on the Geneve. One
limitation; however, 1s that users are being asked to write source

Feedbach

Not enough ink

Next November Harrison Software will

slowing to a stop of sales has forced us to
halt considering the TI as a market. large following for the faithful TI' Until
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code for various C libraries so that the Geneve will be able to take
full advantage of C programs. The days of converting and running
PC programs on the Geneve are getting closer.

PASCAL RUNTIME

And speaking of converting programs fro the Geneve, work on
the Pascal Runtime program for the Geneve is apparently nearing
completion. I know that many Geneve users have given up on run-
ning Pascal programs on the 9640, but it appears to be actually
happening. Something else to think about is the possibility of pro-
gramming in Pascal on the Geneve. (Runtime is capable of run-
ning a Pascal program but won't allow users to edit or create Pas-
cal programs.)

Apparently, when Pascal Runtime is finished, it will be
possible to run a Pascal power system on the Geneve. The power
system 1s the Pascal language and utilities, which permit users to
create, edit and compile Pascal programs. Once again, in the in-
terest of safety, readers are cautioned not to hold their breath on
this. But I've gotten similar information from several readers who
[ regard to be very reliable and Myarc’s Lou Phillips has con-
firmed 1t. And, for those who are true believers, the Pascal Run-
time should also support other power systems, such as Modula 2.
MICROpendium expects to have a demo copy before the end of
January. Stay tuned. | ,

Sales of Myarc’s Hard & Floppy Disk Controller are appar
ently doing quite well, according to Lou Phillips. And, he reports,
final versions of the floppy and hard MDOS are nearly ready. The
HEDC, of course, works with both the 99/4A and the Geneve.
The tinal MDOS programs will be numbered 1.15 and 1.15h.

—JK

am thrilled to discover that there is still 3

recently I thought that I was a lone survivor

not be at Chicago. We who dedicated five
days to go there this year and to introduce
a wholly new and unique product for the
Tl gotfarless “ink™ in your magazine than
those who failed to show up. It was nice to
know that were “also at Chicago,” but
would have -been nice if the fact that our
Golf Score Analyzer program was shown
and demonstrated there for the first ever
had been mentioned. |

Il renew my subscription but the way |

things are presently going, G.S.A. will

probably be our last product offering for

the TI/Geneve community. The concen-

traion on “‘gadget’” hardware which few

people will try to program for, and the

['m now at work on making programs
on my PC, where there may be enough
sales to stay “"in business.”

We will continue to offer our existing
products to the TI market. but are devel-
OpIng no new ones.

Bruce Harrison
Harrison Software

A review of Golf Score Analyzer is sched-

uled to be published in the February edi-

‘tion. —Ed.

Thrilled but needs
an answer

Herewith my order for a subscription. 1

riding a dead horse, now I am as happy as
can be.

I am not a program writer, but am an
avid and devoted user. Maybe one of your
readers can help me. Back in November
1985 1 laboriously typed in a program
called SKYSCAPE from Compute! maga-
zine. It ran, but had a strange quirk — the
sun always rose at midnight, which I con-
sidered to be strange. I checked and
checked it and checked it to no avail. |
wrote to Compute! three times, but in their
typical disdain for readers they never re-
sponded. Shortly after that they ceased

publishing programs for the TI.
(See Page 7)
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(C*{intinued from Page 6)
[ had it on tape, but when I transterred

my dozens of good programs to disk I dis-

carded it in disgust. Now that I have found
that there are so many still active TI99ers
I am hoping that one of them has a working
version of the program.

For a copy I would be only too happy to
pay. | am looking forward to a long rela-
tionship with you (longer the better as I am
fast closing in on my three score and ten).

George J. Clark

75 Aurora Ave.
Pointe Claire, Quebec
H9R 3G3 Canada

We're sorry it took so long for you to
find us. But we're glad vou’re on board.
Perhaps one of our readers can help vou.

No help
for CorComp?

This is in followup of a note I got from
one of your people on how to get CorComp
cards fixed.

~ # Toputit bluntly, YOU CAN'T.

py

[ wrote to the people who are supposed
to be able to do it, and I called them asking
for a return call on their recorder. No re-
sponse to either even yet.

I found someone e¢lse who was con-
cerned about the situation and who
checked out the one board and fixed 1t (the
new one). The others are still not working.

I also found out that the people who are
supposed to fix them don't have anyone
they can call on to fix them, and apparently
they also don’t have some of the spare
parts needed to do it.

In short, both Tex-Comp and the other
organization are giving the TI community
a big run-around.

[ hope someone else will get into this
business, as Tex-Comp should give me a
free disk controller card tor all the trouble
they have caused me on this.

Keats A. Pullen Jr.
Kingsville, MD

Your experience with International Di-
versified Technologies, which took over
CorComp Inc., is unfortunate. We have no
explanation as to why However, according
to other readers, the company continues 1o

provide repair service for CorComp cards.

The company can be reached at 714-956-
4450.— Ed.

Geneve speed

A system comment or two: late lust suin-
mer several issues of MICROpendium had
feedback letters about the 99/4A vs the
Geneve. Personally, I've had good support
from Myarc after some initial problems in
early '89; I've run without a blip for well
over a year now. Obviously, they’re hard-
ly perfect; but of what I've seen in the last
year, Asgard is worse for support. I've
had good results with both Texaments and
Tex-Comp.

One thing I don’t quite totally under-
stand is the apparent lack of interest in the
value of the speed of the Geneve system.
Most of the articles, comments and so on
seem to imply that the Geneve 1s just a way
to get 80 columns, so one should spend
$200 or so for a PEB 80-column card. I
bought the Geneve primarily for speed,
and secondarily for 80 columns and the
professional keyboard. The speed 1s a
MAJOR change running programs such as
TI-Base and Multiplan and also helps
greatly in word processing; and at the cur-
rent price (under $400) it would seem that
many people, if planning to stick with TI,
should take a hard look at the Geneve. Sure
hard disks and RAMdisks are nice, but all
they do i1s get the programs/data loaded.
The CPU must handle it from there, and
let’s face it, the 99/4A 1s not exactly a
speed burner in this department.

In simple terms of getting the job done,
the Geneve speed must be considered a
major factor for those wanting to the most
effective TI system.

Stephen S. Bagstad
Avon Lake, Ohio

9938 clarification

Re: YAPP — Powerful drawing pro-
gram aimed at 80-column market (review
by Harry Brashear, Dec. 1990):

Part of Harry Brashear’s review perpet-
uates a common error about the 9938 chip
and what it can and cannot do. Presumably
quoting from the manual, the review states
that ““four graphic modes are utilized with
YAPP-Paint Pro” and proceeds to list
them as:

MICROpendium/January 1991 Page 7

I. 256x212 where each pixel can be any of
2356 colors;

2. 256x424x256 colors;

3. 512x212x16 colors;

4. 512x424x16 colors

One and 3 correctly describe the charac-
teristics of the G7 and G6 modes, however,
modes as described by 2 and 4 simply do
not exist. The 9938 can display 212 lines
maximum, and that’s it. [ have not seen the
program itself but because 1 have seen sim-
ilar erroneous statements before and know
what they were intended to convey, I am
reasonably certain that whoever wrote
those descriptions meant to indicate difter-
ent interlace settings for the two modes.
Unfortunately, whether the value of the IL
(#3) bit of register 9 1s zero or one, this has
absolutely no effect on the maximum num-
ber of lines, which remains at 212. To state
that when the interlace bit is set the resolu-
tion increases 1s wrong and misleading.
More concisely and sensibly lIthe list
should state that “YAPP utilizes the fol-
lowing 938 graphics modes:

1. G6 (512x212, 16 coiors):

2. G7 (256x212, 256 colors);

and at the user’s discretion either mode
may be used with interlace on or off.”

This may disappoint those who were
lead to believe that the 9938-based devices
for the 99/4 A somehow approach the same
resolution as provided by VGA on the PC.
[ wish it were true, but unfortunately 1t 1s
not. ’

I was involved briefly in some of the
earliest stages of beta testing of YAPP and
am happy to see it completed and on the
market. According to the review it looks

like all the features Alexander (Hulpke)

was going to include made it and are work-
ing as'planned. [ hope that by marketing it
under the Asgard label rather than relying
on fairware contributions, he will reap
some reward for his super effort in
tackling a project of this magnitude. I am
pretty sure he never did get that for his XHi
and X80 utilities and it 1s good to know that
he wasn’t discouraged by the lack of con-
tributions for those earlier eftforts.
Lutz Winkler
San Diego, California

Send feedback to MICROpendium,
PO. Box 1343, Round Rock, TX 78680.
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BASIC

An anniversary column

len interesting years and counting

By REGENA

It has been exactly ten years since we got
our first TI99/4 for Christmas of 1980. I
have often said that Christmas gift changed
our lives more than any other material
thing we’ve received. My husband and I
bought our first TI for about $600, so it
‘was slightly less than the $1000 offer of
earlier in the year which included the mon-
itor. We hooked it up to our television and
were excited about the color graphics and
music. We also liked the command module
concept for ease of use with children.

The first program I wrote on the TI was
“Auld Lang Syne,” designed to be RUN
right at midnight with 1980 turning into
1981. That program has been updated pe-
riodically (and published). In 1981, I
learned how a computer addict can get
working on a program and end up doing
“just one more thing” all through the
night. I submitted a few programs to the
99°er Magazine and found out I could ac-
tually make money playing with my com-
puter. | decided on the name ‘“‘Regena”
(my actual middle name) and worked with
99er and met the International’ Users
Group.

There were few TI owners in the early
days, so users groups were formed and
people shared information freely. We all
learned a few little fun things, such as in-
stead of CALL CLEAR, a different effect
would be:

CALL HCHAR(1,1,32,24*32)
or '
CALL VCHAR(,1,32,24%32)

Quite often we would want to PRINT
something without the message scrolling
up the screen. There are several ways to
accomplish this. One way is to change the
screen to black, print the letters in black,

then change the screen back to cyan.
100 REM SAMPLE1

110 CALL CLEAR

120 CALL SCREEN(2)
130 PRINT “HELLO”:
140 FOR J=1 TO 10
150 PRINT J

160 NEXT J

170 CALL SCREEN(8)

180 GOTO 180

190 END
Another way is to use CALL HCHAR in

a subroutine. Before you call the subrou-
tine, specify the row R and the column C

where you want the message to start. Put

the message in the string M$, then call the
subroutine. In this sample, the subroutine

starts in Line 500.
100 REM SAMPLE?2

110 CALL CLEAR

120 M$=“THIS IS A MESSAGE.”
130 R=7

140 C=4

150 GOSUB 500

160 M$S=“HERE IS ANOTHER."”
170 R=15

180 C=6

190 GOSUB 500

200 GOTO 600

490 REM

500 FOR J=1 TO LEN(MS)

510 CALL HCHAR(R,C+J-1,ASC(S
EGS (M$,J,1)))

520 NEXT J

530 RETURN

600 END

I think a lot of early home computer
users were exctted about the graphics and
non-mathematical things a computer could
do. Here is a simple effect using blocks of
color starting at the center of the screen.
100 REM SAMPLE3
110 CALL CLEAR
120 CALL COLOR(9,16,16)

130 C=1

140 FOR R=1 TO 12

150 CALL HCHAR(13-R,17-C, 96,
2*C-1)

160 CALL HCHaW(11+R,17-C, 96,
2*C-1)

170 CALL VCHAR(13-R,17-C, 96,
2*R-1) |
180 CALL VCHAR(13-R,16+C, 96,
2*R-1)

190 C=C+1

200 NEXT R

210 GOTO 210

220 END

Stationary pictures on the TI screen
were beautiful, but for games, many of us

wanted moving graphics. Since the print:
ing and CALL HCHAR and CALI
VCHAR were relatively slow on the TI
programmers would come up with variou
ideas to try to speed up the illusion o
movement. Here 1s one 1dea. A diagona
line 1s defined in characters, one in each o
the character sets from 9 to 14. Lines 170
220 place the characters on the screen., by
you don’t seem them because the colors o
those sets have been changed to transpar
ent. When you press a key, lines 260-29
make the characters visible by changing
the character set color, then making it in
visible again.

100 REM SAMPLE4

110 CALL CLEAR

120 C$=%010204081020408"
130 FOR S=9 TO 14

140 CALL CHAR(S*8+24,CS$)

150 CALL COLOR(S,1,1)

160 NEXT S

170 CALL HCHAR(15, 8, 96)

180 CALL HCHAR(14,9,104)

- 190 CALL HCHAR(13,10,112)

200 CALL HCHAR(12,11,120)
210 CALL HCHAR(11,12,128)
220 CALIL HCHAR(10,13,136)
230 PRINT “PRESS ANY KEY.”
240 CALL KEY(0,K, S)

250 IF S<1 THEN 240

260 FOR S8=9 TO 14

270 CALL COLOR(S,7,1)

280 CALL COLOR(S,1,1)

290 NEXT § |

300 GOTO 240

310 END
One of my favorite uses of the T1 is wi

sounds and music. With one statement yo
can actually play a chord. In some of
other computers (such as Commodore)
would take several statements and tables:
numbers to make one little note. Progran
mers have been able to make a variety
sounds on the T1, too — all sorts of etfec
One thing you may enjoy trying is usi
FOR-NEXT loops and varying the fr
quencies. Use 4 negative number for f
duration so the sound statement is execut
as soon as it 1s reached, rather than waiti
(See Page 9)
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tor the previous duration to finish. You
can also try varying the volume in a FOR-
NEXT loop. Then try combining trequen-
cies with the ‘noise’” numbers. Here 15 an
example of sound varying in a loop.
100 REM SAMPLED

110 FOR $=400 TO 200 STEP -1

0

120 CALL SOUND(-50,S,2)

130 NEXT S

140 FOR S=200 TO 400 STEP 10

150 CALL SOUND(-50,5,2)

160 NEXT S

170 GOTO 110

180 END
One of the main functions I have used

in the TI is the random number teature —

for example in choosing random numbers

for educational quizzes. The following

sample program illustrates random num-

‘bers in a graphic demonstration. First

R(X) is defined in line 110 as a random
number from | to X. Now everywhere in
the program that R() appears. itis really a
random number. Line 130 chooses ran-
dom colors for the color set. Line 140
chooses a random frequency for a tone.
Lines 150 and 160 choose random rows,
columns, character numbers, and repeti-
tions to place some graphics on the screen.
Line 170 ends the loop so all the color sets
are used, and line 180 starts the program
over. Use Fctn-4 to break the program.

100 REM SAMPLE®6
110 DEF R(X)=INT(X*RND+1)
120 FOR S=1 TO 16
130 CALL COLOR(S,R{(16),R(16)
)
140 CALL SOUND(50,R({1000}+15
0,2)
150 CALIL HCHAR(R(24),R(32),R
(8)+5*8+23,R(50))
160 CALL VCHAR(R(24),R(32),R
(8)+S*8+23,R(50))
170 NEXT S
180 GOTO 120
190 END

"1 looked at one of the early programs |
wrote and noticed how unorganized 1t
seemed. Through the years I have learned
a few tricks and how to use subroutines
and how to program more efficiently. 1
gradually added more and more comput-
ers as [ was writing programs — | stayed
with BASIC programming but with a va-
riety of home computers as they came out.
In 1982 I started writing tor Compute! and
my hobby turned into a business where |
could really make money. | wrote six
books with Compute! Books and wrote
monthly articles in three of their maga-
zines. [ also wrote for several other mag-
azines.

About the same time Texas Instruments
stopped producing more Tls, many of the
magazines disappeared — along with sev-
eral brands of computers. Many people

EXTENDED BASIC

BASIC origami
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who were in the home computer business
had quite a struggle financially. I was
lucky because I have a husband who sup-
ports the family. and my income as ““ex-
tra.”” I ignored the up-and-down computer
world for awhile — and had a baby in
1985. Once again family lfe took over
and computers were on the back burner.

In January of 1987, 1 started my month-
ly column with MICROpendium, and that
has kept me in touch with the T1 world.

Throughout my ten years with my
trusty TI, T have been able to travel to
users groups throughout the world and
made some wonderful friends. I'm look-
ing forward to going to Fest-West 91
hosted this year by the Orange County and
Pomona Valley (California) user groups
Feb. 16-17. The main reason I go 1s to re-
visit long-time TI friends, but I strongly
encourage any Tl users to go to conven-
tions when they can to see that the Tl s still
ooing strong. New software and hardware
is still being produced!

Besides the three books containing over
a hundred programs specifically for the
TI. 1 have written over 130 articles with
programs just forthe TI. Our “orphaned™
computer is still one of the best available

“home computers and can do a myriad of

things. I still have my original T199/4 but
use a TI99/4A for everyday work. I'm
guessing this tenth anniversary is definite-
ly not the end of an era.

(Or, turning a directory into a floppy disk sleeve)

By JERRY STERN

©1991 J.L. Stern
Usually, the easiest way to write a pro-
gram is to break down the activity 1nto
small steps. The steps can be written as
modules, or subprograms, and tested in-
dividually., and then combined Into a
working program. But some tasks aren't

easily broken down into sections, like pro-
grams that create specialized printouts

and process the information that supplies

the data for those printouts. With this type
of program, it is usually easiest to first
write the routine that processed the data,
test it, complete it, and save it, and then
add the fancy printout commands to the
original code as needed.

ENVELOPE was written in that way.
ENVELOPE reads disk directories and
prints .out disk labels and sleeves for 3
1/4” disks, with a listing of cach disk’s
files on its own sleeve, printed four

columns wide. Up to 100 files can be histed
on the front of the sleeve. If there are more
files on the disk than will fit on the front,
the listing continues on the back. The in-
formation from one disk becomes a full
page cut-out of the sleeve, preprinted with
dashed lines to cut out, and dotted lhnes to
fold. You’'ll need two small pieces of tapc
to secure the tabs on the back of the sleeve,
and another piece of tape to attach the label
(See Page 10) |
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to the disk.

Above the disk sleeve, ENVELOPE
prints a disk label with the same format as
the top two lines of the sleeve header,
showing the disk name, sectors available

AVAILABLE= 4% USER= 30% Joauary |, 79}
, . . T |
and used, :and the date. If your disknames the dujectory In ; e SUBERGERAR N i
are sometimes repeated, the sectors and formation on the E ?nel}m sug‘?_[rpa FLLERANE GIIE P TVPE rfffﬂ_.ig SIEP TIPE FILDNANE SIZE P TPE |
date should help confirm that the correct sleeve, or the cut- :. E‘Ef E:EE.E’; ﬁgh }E‘E}Ei Bists EIEEI}EE IEE:““’ %;EE;E% |
disk 1s matched up with the right sleeve. ting and folding {: ?‘ﬁ':“’“’ %EHE% %‘E‘?: | i'ﬁﬁé %;:;? %EEE% Eﬁ f; §EEE}:, :
. . : | . 1Vl ' - .
« r - ' ] . |
The label 1s narrow enough that a single marks. The line : E‘:’E"}:m EEE:‘EE E‘:"ﬁ: E‘E:‘E’ E’I"Eu %;EEE,; :,Eéﬁﬂlﬂ E;EEE _ !
Strip of 3/4” clear tape will hold it on the endmg strings are : FACILOS  20DVISY FREEMARE  SeDVIAY G 20V1EY  HAMIER 240V14} '
' - - ' WA Svie) akks 3 B0e Ere s e fivd
disk memghtsidecut- ;B WAL b Re
. ' . i .
The format of the listing may look fa-  ting and folding |1~ © gas e 0™ uwib G Gl G B |
liar. Itis exactly the same as the six-col ks, and a line | T P I S ,
mar s exactly the same as the six-col- - marks, and a line | gl n e nwn U mWEE b
UImni listing from Septembcr’s CATA- feed and carriage 5 REVERSE 260183 RIPPLE 209143 ROBOT 20VIES ROBOTWAR  24Bv1s3 . |
- ' RN DV SME i S Byl M B |
)06 program. The first column is the  return. For those || e G ELOMERRL MWER, mm o
file name, followed by the number of sec- programmers en- |} e i Cubriadnd Divied wsind T Subvied e’ T Suiviad FE *
tors taken by the file, an asterisk if the file tering the pro- | |
. i
Is protected, or a blank space for unpro- gram manually, ! ,:
' : |
tected files, then the file types, such as there are thirteen | i
. 1 Y i t
Program or Display/Variable 80. The blank spaces in E ::
types are abbreviated as PR for Program LES$(]) and ! {
- . e | |
format. D for Display, I for Internal, F for SP$(1), and five g \
. : | i !
Fixed, and V for Variable. at the end of :' i
The process of reading a disk directory SP$(1) and in i i
1s always the same, and I've described it SP$(2). If the :. E
tor the programs DIR and CATALOGS. number of spaces ‘* :
, . : . . : :
What's new is the special format of the isn't right, the ! ;
. . i i
printout. The first step of the conversion sleeve edges | |
of CATALOG6 to ENVELOPE was to  won’t match up. | i
I i
I }

convert trom six columns to four. Once
that was done and tested, the separate
steps for printing out the sleeve were
added to the program.

Let’s look at the original variables first.
These names are the same as they were in
CATALOG®6. TYPES$(! to 5) are the pro-
gram types, where types one to five, in or-
der, are Display/Fixed. Display/Vari-
able, Internal/Fixed, Internal/Variable,
and Program. A$(0) is the disk name, and
A%(1 to 127) are the file names. J(0) is the
total number of sectors on the disk, and
K(0) the number of sectors available. or
unused. Q$ and J(1 to 127) are the number
of sectors used by each program. Y$ is the
protection status of each file, taken from
B$(1 to 127). which is the file type (Dis-
play/Variable, and so on...) of each file.
A negative number for a file type indicates

a protected file. D$ and K(1 to 127) are the

record length for the file.
All the old variables were used for
keeping track of information from the disk

directories being printed. The new vari-
ables include SP$(1 or 2). for space one
and two, and LES(1 or 2). or line endings
one and two. The SP$() string is the group
of characters that
print to the left of

MSNMRE: SUBPROGRANM

Here is how the
[WO processes are
meshed: Line 90 sets the default printer
name; remember to change it to match
your printer. Lines 100 to 210 are for
basic set-up of the variable names and
screen. In line 220, file number one is
opened for the printer. The “CRLF" is
added to the printer name to stop the print-
€r output board from adding carriage re-
turns or line feeds to the data sent to the
printer. That allows more control for lay-
out to be exercised by the software, but re-
quires sending carriage returns and line
feeds manually at the appropriate places.
The codes were included in the line ending
strings, or LES$(1 or 2).

Line 230 asks for the date. Any string
entered as the data will be accepted, and
printed on each disk label and disk sleeve.
It you like, you could use a “‘date” like
“Shareware: Box 3 or some other iden-
tifying phrase.

The main loop begins on line 240, and

bl Bl Rl R T R R I A A T p— — o S S T Tl T N e e T e el T e o e o e - e ke - AR e s

will be executed once for each disk re'

and mventoried. Enter the drive numb

for the current disk. Lines 310 to 400 rex

and print the disk name and size inform

tion, and print the label and sleeve head:
Next. the loop from 410 to 440 reads ar
stores the file names and numbers. On
ENVELOPE finishes reading the name
you may sately switch disks while the pr
gram 1s printing the sleeve.

The second loop begins at 470, a
prints the file information. For cach li
of the listing, or every forth file, line 4
prints the line ending and space strings!
the top of the sleeve if less than 25 lir
have been printed, or for the bottom of't
sleeve after the 25th line. Line 490 decid
it the next line is the bottom fold of !
sleeve, and prints a dotted line at
point. 510 to 540 contain the balance oft
directory decoding algorithm. This
where the two processes overlap. The
few lines of code, from 470 to 550, are
ficult because of their mixed actions.

to avoid writing code this way whene;
(See Page 11)
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any other method is available. There was
no option in ENVELOPE because the
code that advances each line in the direc-
tory printing must also be the code that
prints the borders, either for the top or the
bottom of the sleeve.

Finally, the last loop begins on line 570,
and prints only borders down to the
bottom of the sleeve. Line 580 prints the
bottom fold of the sleeve if there were few
enough files for them to all fiton the sleeve
front. Lines 610 and 620 restart the pro-
cess. When the screen color changes from
blue to green, ENVELOPE is ready to be
told the next drive to read. When you've
finished printing sleeves, press BACK, or
function nine, to end the program.

ENVELOPE uses several special print-
er codes, but they are all listed in last
month’s compilation of EPSON printer
codes. H ENVELOPE doesn’t work prop-
crly on your printer, start checking the
printer codes in lines 300. 330, and 360.

- Codes 27, 48 sct the printer to cight hines

per inch. code 15 starts condensed print,

% nd codes 27. 68, 110, 0 sct one horizontal

tab at column 110. The horizontal tabs are
used to ahien the right border of the sleeve:
these CHRS(9) codes are 1n lines 390,
480, 560. and 570. Also used: code 14 sets
printing width to double-wide tor the disk
name. and code 20 for turning oft double-
width printing.

Disks with more than 100 files on them
are unusual; only a collection of very
small files, of a tew sectors ecach. could
have so many files. For those disks, EN-
VELOPE prints the extra filenames on the
back of the sleeve, but the bottom edges of
the side tabs must be trimmed so that the
tabs don’t block the edges of the extra lines
of type on the back.

[ you have a disk that isn't tull, that you
are still adding to. rather than cut out and
tapc up a printed slceve tor that disk. cut
the disk directory shightly smaller than the
dotted lines and shlide the histing into the
old plain white sleeve with the disk. When
the disk 1s full, print a new, complete
sleeve tor the disk, add a write protect tab
to the disk. and file 1t away. For thosc of
us who have becn accumulating software

and data files since 1983, these printed
sleeves may be the least confusing way of

keeping track of what’s on our disks:
there’s no longer a need to keep notes
stuffed into disk boxes or notebooks of
printed listings: just a little BASIC oniga-
mi .
ENVELOPE

90 PR$=“RS232.DA=8.BA=4800"
! PRINTER NAME DEFAULT !168
100 ! ENVELOPE !001
110 ! FOUR COLUMN CATALOG EN
VELOPE PRINTER;JLS 1/91 !184
120 DIM AS(127),J(127),K(127
), B(127) 1039
130 ON WARNING NEXT ::
(1)="DF"” 1055
140 SPS(2)=RPTS(* ”,14)&"]

"+ SPS(1)="]|

TYPES

, “ 1217
150 LES(2)="|"&CHRS (10) &CHRS
(13):: LES(1)=".

| "&CHRS (10) &CHRS (13) 1057
160 TYPES (2)="DV” 1235
170 TYPES(3)=*IF" 1229
180 TYPES(4)="IV" 1246
190 TYPES(5)=*PR” 1250
200 CALL CLEAR :: CALL BLUE
. CALL TITLE 1082
210 DISPLAY AT(9,1) :“Printer
Name?” : PRS :: ACCEPT AT(10,
1)YVALIDATE (UALPHA,DIGIT, "=."
ySIZE(-20) :PRS 106
220 OPEN #1:PRS&” .CRLF”,OUTP
UT, DISPLAY ,VARIABLE 132 (24
0
230 DISPLAY AT(12,1) :“Today’
s Date?” :: ACCEPT AT(13,1):
PS 1097
240 DISPLAY AT(23,1):“Press
Drive # for next disk.”:* P
ress BACK when done.” 1243
250 CALL HCHAR(15,1,95,32) ::
CALL HCHAR(17,1,95,32):: CA
LL SCREEN({(13) 11154
260 DISPLAY AT(20,5)BEEP: “Re
ady for next Disk!” 1087
270 CALL KEY(0,X,Y):: IF Y<1
THEN 270 ELSE IF X=15 THEN
630 1170
280 IF X<49 OR X>53 THEN 270
1094
290 DISPLAY AT(20,1):“ "
CALL SCREEN(5)1!141
300 PRINT #1:CHRS({27) ;CHRS (4
8) ;CHRS (15) ;CHRS(27) ;CHRS (68
} sCHRS{(110) ;CHRS(0) 1175
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310 OPEN #5:“DSK”&STRS (X-48)

&* .7, INPUT ,RELATIVE, INTERNA

L 1141

320 INPUT #5:AS$(0),J(0),J(0)

CK(0) 10565

330 PRINT #1:“DISKNAME= 7*;C

HRS$(14) ;A$(0) ;CHRS(20) ; CHRS (

13);CHRS(10) 1242

340 PRINT #1:“AVAILABLE=";K/(

0):;“USED=";J(0)-K(0) ;RPTS (”

“ 20):PS;CHRS(13);CHRS(10) ;C

HRS(10) 1091

350 PRINT #1:“|" ;RPTS(“-",12

3);“|”;CHRS (10) ;CHRS (13) 1214

360 PRINT #1:8SPS (1) ; “DISKNAM

E= 7”:CHR$(14);AS(0);CHRS (20

) ;CHRS(9) ;LES (1) !086

370 PRINT #1:8PS(1); “AVAILAB

LE=":K(0) ; “USED=";J(0)-K(0) ;

RPTS (“ #,20) ;PS;CHRS (9) ;LES (

1)y 1157

380 DISPLAY AT(16,1):AS(0) ;T

AB(11):%avail”;K(0);TAB(21);

"used” ;J(0)-K(0) 1233

390 PRINT #1:8PS (1) ;RPTS(“FI

LENAME SIZE P TYPE “,b4) ;CHR

S{(9):;LES(1)!124

400 PRINT #1:8PS(1) ;RPTS(“="

,86) ;7 e 1027

410 FOR LOOP=1 TO 127 !'148

420 INPUT #5:AS(LOOP), B(LOQOP

) , J{LOOP),K(LOOP) ! 051

430 IF LEN(AS (LOOP))=0 THEN

450 1197

440 NEXT LOOP 1208

450 CLOSE #5 :: CALL SCREEN (

13):: DISPLAY AT(20,5) :“You

may swap disks now.” 1051

460 IMAGE #######4### #HHH$H#H4#

H#t HEFHHBHHES HHEHFHEEHEF 107

1

470 FOR LOOP=1 TO LOOP-1 !03

;

480 T=32* (LOOP-INT( (LOOP-1)/

4)Y*4-1)+1 IF T=1 THEN PRI

NT #1:CHRS(9) ;LES {INT(LOOP/1

02)+1)ELSE 510 1197

490 IF LOOP=101 THEN PRINT #

1:7|":RPTS(”-",13);RPTS(“ ."

,48) ;RPTS(“-",14) ;" 1" ;CHRS (1

0) ;CHRS (13) 1007

500 PRINT #1:8PS(INT( (LCOP+1

) /102)Y+1) ;1171

510 DS=7 "&STRS{K(LOOP)):: T
(See Page 12)
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F ABS (B(LOOP) )<>5 THEN D$=SE
GS$ (DS, LEN(DS$) -2, 3)ELSE D&=+
" 1193
520 IF B(LOOP)>0 THEN Y&=+ »
ELSE YS=#*7 1167
530 Q$=STRS (J(LOOP) ) :: OS=SE
GS(” "&QS$,LEN(QS$),3)!1181
540 PRINT #1,USING 460:A%(LO
OP) , Q$&YS&TYPES (ABS (B (LOOP) )
)&DS 1179
550 NEXT LOOP 1208
560 PRINT #1:CHRS (9
(LOOP/100)+1) 1180
570 FOR FIN=INT(LOOP/4)TO 62
:: PRINT #1:8SPS(~(FIN>25)+1
) iCHRS(9) ;LES (- (FIN>25)+1) !1

) ; LES ( INT

26

580 IF FIN=25 THEN PRINT #1:
“1*;RPTS(“-",13) ;RPTS (% .7, 4
8) ;RPTS(“-~ 14);”|",CHR$(10)
;CHR$(13)!126

590 NEXT FIN !115

600 PRINT #1:RPTS(“ ~,14) ;" |
“;RPTS(“-",95);%|”;CHRS (10) ;
CHRS (13)!121

610 PRINT #1:CHR$(12)! Form
feed 1163

620 GOTO 240 1063

630 CLOSE #1 :: STOP 1177

29505 SUB BLUE !149

29510 ! SWITCHES DISPLAY TO
WHITE ON BLUE; JLS 7/88 1230
29515 CALL SCREEN(5):: FOR L

Screen displays in assembly

=0 TO 14 :: CALL COLOR(L, 16!
1):: NEXT L :: SUBEND !202
31530 SUB TITLE 1240

31535 ! SHORT TITLE SCREEN |
181

31540 DISPLAY AT(2, 10)ERASF
ALL: “ENVELOPE” :: CALL CHAR|
95, “00FF”) : : CALL HCHAR(3, 1
,95,8) 1231 '
31545 DISPLAY AT (6, 4)
Envelope Printer” ::
HAR(7,6,95,21) 1104
31550 DISPLAY AT(4,1):“Jern
Stern : January 19917 1191
31560 SUBEND !168

: “Disk
CALL HC

BASIC compiler converts XB graphic statements to A/L code

By BARRY TRAVER
©1991 by B. Traver

Although Extended BASIC is fine for
many things, it does not excel in screen
displays. Often XB has all the commands
needed — CALL CHAR, CALL COLOR,
CALL CLEAR, CALL HCHAR. CALL
VCHAR, DISPLAY AT, CALL SPRITE.
CALL MAGNIFY, CALL LOCATE,
CALL MOTION, CALL PATTERN,
CALL DELSPRITE — but just is too s-I-
O-w in implementing them. What we need
1s a BASIC compiler to take XB graphics
statements and convert them into equiva-
lent assembly language source code for
routines which can be accessed from XB
with a CALL LINK.

Well, we have exactly that for you! It’s
called GRAPHICOMP (for GRAPHIcs
COMPiler), and it handles all the XB
statements | mentioned in the preceding
paragraph (including CALL COLOR for
both character sets and sprites). The pro-
gram 1s long (92 sectors in its entirety!),
so it will take two (or maybe even three)
Issues to print the whole program here but
fortunately we’ll be able to do it in a way
where you can benefit and learn something

as we proceed to the complete program.
In the last two issues, we dealt with
CALL CHAR and CALL COLOR (for

character sets). They’ll also be included in
GRAPHICOMP when the program is

complete, but | thought this month we _

would concentrate on some XB statements
directly involved with placing characters
on the screen: CALL CLEAR (which
places blank characters on the screen),
DISPLAY AT, CALL HCHAR. and

CALL VCHAR. Next month the emphasis

will be upon sprites, i.e., creating assem-
bly equivalents for CALL SPRITE,
CALL MAGNIFY, CALL LOCATE,
CALL MOTION, CALL PATTERN. and
CALL DELSPRITE.

GRAPHICOMP 1.4a, the XB program
printed in this issue, can be used by itself,
If you confine yourself for now to working
with  CALL CLEAR, DISPLAY AT,
CALL HCHAR, and CALL VCHAR.
GRAPHICOMP 1|.4a, however, is exten-
sible (is thata word?): if you MERGE next
month’s XB code with what you have this

~month, GRAPHICOMP will have been
extended to handle a much fuller set of XB
graphics statements.

Here's a sample XB program that yo
can use to see how GRAPHICOMP |4
works:

100 DISPLAY
ALL:*“Yes, :

110 CALL HCHAR(23,1.42.128)

20 CALL VCHAR(1,31,42.96)

130 DISPLAY AT(12.8):**This Is
Test!';

140 GOTO 140

To use GRAPHICOMP, simply typei
the sample XB program and LIST it to dis
with a command something like this:
LIST “DSKI.PROGLIST™

(Later GRAPHICOMP will be able:
handle MERGE files as well as text LIS
ings, but that’s a topic for a later issue
Then run GRAPHICOMP, and the pr
gram will create for you assembly la
guage equivalents for the XB graphi
statements. The program is straight-fo
ward In its operation, so I don’t anticipa
you'll have any problems in experimen
Ing with it.

SCREEN LOCATIONS

It’s simple to write on the screen: :

you have to do is move each character!

(See Page 13)

AT(10,13)ERAS
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1ts appropriate location on the screen. In-
stead of moving a character from one lo-
cation in CPU RAM to another location in
CPU RAM, you move it to a location in
VDP RAM. The screen table in normal
- graphics mode occupies locations 0
through 767.

A minor inconvenience is that in assem-
bly you can't specify rows and columns as
you can in BASIC. Each position 1s num-
bered. In BASIC. you could do a CALL
HCHAR(24.,32.42). and that would place
an asterix at row 24, column 32. Unfortu-
nately, assembly doesn’t work that way.
You have to calculate the position. Since
there are 24 rows and 32 columns, there
are 24x32 or 768 positions in all. Instead
of being numbered from 1 to 768, they are
numbered from O to 767, since here (as
elsewhere) assembly likes to start count-
ing with 0, so row 24, column 32 would
be position 767 in assembly.

The first row on the screen thus occu-
pies positions O through 31. the second
row positions 32 through 63, and so on. |
-%rknow., you'd rather be able to specity lo-

~cations on the grid by row and column
(working with two dimensions) than to
have to specify them by a single number
(working with one dimension), since that
way you wouldn’'t have to do the extra

math. but it’s not that big a deal. Besides,

GRAPHICOMP figures out the math tor
you!
BASIC BIAS

There is one additional slightly compli-
cating factor that comes up when youre
using assembly to write to the screen from
BASIC or XB. (The problem does not ap-
pear if you're writing assembly code for a
program to be run from Editor/Assembler
option 3 or option 5.) The problem is
called “BASIC bias.” and what it means 1s
that, for example, if you want to write an
asterisk to the screen, you have to write
not CHR$(42) (as you would expect) but
CHR$(42+96) or CHRS$(138).

I'm not going to try to explain why (I'm
not even sure I understand why myself):
it’s just something you live with 1f you

mixing BASIC and assembly. If you're

using assembly to write to the screen from
BASIC or XB. you have to add 96 (or > 60)
to the ASCII value of the character you

want to write. The code that GRAPH-

[COMP creates is intended to be accessed

from XBASIC. so the appropriate com-
pensation is built in, but it is something
you have to keep in mind when writing
your own code.

GRAPHICOMP makes use of a “write-
to-screen’” utility called VMBWS that
works like VMBW, except that 1t compen-
sates for “BASIC bias™ in writing to the
screen. (It's called VMBWS because 1t’s
4 VMBW for the Screen.) You're wel-
come to incorporate this VMBWS routine
Il your own programs.

CALL CLEAR

The same routine to clear the screen 1S
used for both CALL CLEAR and the
ERASE ALL n DISPLAY
AT(ROW.COL)ERASE ALL:MSG}. A
blank space is CHR$(32) or CHR$(>20).
but you'll note that you have to write
CHRS$(324+96) or CHR$(128) to the
screen — i.¢.. CHRS$(>80) or
CHRS( > 20+ >60) — to compensate tor
“BASIC bias.”

Strictly speaking, this routine 1sn't
quite an exact counterpart to the sttuation
in BASIC. because in BASIC you have the
edge character or CHR$(31) on the bor-
ders of the screen instead of the blank
character or CHR$(32), but it's a lot
easier just to fill the screen completely
with blank characters.

DISPLAY AT

Often we aren’t aware of it in XB, but
there is a difference as to whether a DIS-
PLAY AT statement has or does not have
a semicolon following. Without the semi-
colon, XB puts blank characters to the
right of whatever is being printed. Most of
the time it doesn’t matter, but sometimes
it does affect the graphics (as in the sample
BASIC program above). GRAPHICOMP
can handle this with no problem, writing
different code depending upon whether or
not the semicolon 1s there.

Incidentally, GRAPHICOMP is written
so that it can even write source code tor
DISPLAY AT statements that contain un-
usual characters in the string, 1.e., char-
acters that are not alphanumeric. It is able
to do this by using BY TE instead of TEXT
when specifying the data to be written.

CALL HCHAR and CALL VCHAR

HCHAR and VCHAR are very similar.
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They are also fairly simple to implement.
but not necessarily quite as simple as you
might at first expect. For example, if you
want to do the equivalent of a CALL
HCHAR(1,3,42,2) in assembly, first you
put an asterisk at position 2 (remember as-
sembly starts counting at 0!) and then you
put the next one at position 3. That 1s. for
HCHAR, to get the next character to the
right, you ordinarily just add 1 to the pre-
vious position.

it's different for VCHAR. For exam-
ple, if you want to do a CALL
VCHAR(1,3,42.2), again first you put an
asterisk at position 2, but the position be-
low that is position 34, i.e., 2+32. That
is. for VCHAR. to get the next character
below. you ordinarily need to add 32 to the
previous position.

The reason the code for HCHAR and
VCHAR is even a bit more complicated
than that is that you also have to figure in
“wrap-around™” (which, again, is simpler
for HCHAR than VCHAR). and you ¢s-
pecially have to make sure that you
confine your writing to the screen (rather
than messing up an adjacent area of VDP
RAM). But, again. GRAPHICOMP han-
dles that with ease.

CONCLUDING COMMENTS

Next month we'll explain more about
how GRAPHICOMP works, but this
should be enough to get you started. | rec-
ommend that you try it out, and study the
source code that GRAPHICOMP pro-
duces. (Even if you don’t understand 1t.
however, it will work, which is something
nice to know!')

How can you check whether the source
code that is created actually works? Well,
we’ll go into that more next time, but for
now | suggest the following: when running
GRAPHICOMP, choose option 3, and as-
semble the source code that is created by
GRAPHICOMP. Let’s assume that
you’ve called the source code “S™ and the
object code “O", that the disk 1s in drive
one. and that the CALL LINK name 1s
“START’". Here's a short program you
can use to see if it actually works:

100 CALL INIT
110 CALL LOAD(‘DSK1.0")
120 CALL LINK(**START")
130 GOTO 130

(See Page 14)
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(Continued from Page 13)

I wrote GRAPHICOMP with the inten-
tion that 1t be useful as a learning aid as
well as a utility, so I hope you find it useful
both respects. And, until next time, keep
on compuTln’

GRAPHICOMP

10 GOTO 60 1139
20 DIM AS$(100),BS$(100) 1154
30 AAS, AB, ABS, AC,ACS,AD,AF, A
FS,AG,AGS,AH, AT, AJ,AQ, AP, AQ,
AR,BD,D,E,ES$,EPS,G,H,J,K,0,P
 P3,Q,05,R,R$,S,S85,TS, VS, WS,
Z$ 1008
40 CALL ACCKEY :: CALL CLS :
: CALL DECHEX :: CALL DELAY
:: CALL END :: CALL EQWS ::
CALL FB :: CALL GS :: CALL H
DG :: CALL PAUSE :: CALL PN
1110
50 CALL SCREEN ::
:: CALL WTSU 1227
60 !@P- 1064
100 ! GRAPHICOMP COPYRIGHT (
C) 1991 by Barry Traver, 835
Green Valley Drive, Philade

CALL START

AT(A,B)):CS[;1”: :4 DISPLAY
AT (A, B)ERASE ALL:C$” 1120
210 DISPLAY AT(17,1) : “More c
ommands wlll be added”: :“in
GRAPHICOMP 1.4b in next”: :
“‘month’s MICROpendium.“ :: C
ALL PAUSE 1140

220 D,K,AR,BD=0 :: CALL FB(2
+4):: DISPLAY AT(2,1)ERASE A
LL:“Here are your choices:”
1154

230 DISPLAY AT(5,1):“1. Many

output files, many entr
Yy polnts (one file for
each line number, one

entry point for” 1252
240 DISPLAY AT(9,4):“each fi

le)”: :“2. One output file
, many entry poilints (a

gain, one entry point
for” 116l

250 DISPLAY AT(15,4):“each 1
ine number) ”: :*3. One out
put file, one entry p

oint (i.e., one CALL LI

NK does it all!)” 1162

Y AT(24,1):“" :: CALL HDGC :

- IF E=2 THEN 390 1096

340 ACCEPT AT(21,2)VALIDATE

UALPHA)SIZE(-6) :EPS :: PRIN
#1:“* ACCESSED BY”:“* CALL

LINK(”““&EPS&” """ 27 .. GO

O 390 1046

360 ON ERROR 370 :: CLOSE #]
1149
370 CALL SCREEN(10) :: DISPL

Y AT(24,3) :“Disk Error - Trj
Again!” :: RETURN 320 !076

"380 CALL ACCKEY (15,21,“19",)

B) 1180
390 CALL FB(2,8):: PRINT “F!
TENDED BASIC CODE:”: :1182
400 IF EOF(2)THEN PRINT “EM
TY FILE!” :: STOP ELSE LINDI
T #2:T$ :: IF T$=“" THEN 40l
ELSE 450 1072

440 IF EOF(2)THEN 670 ELSE |
INPUT #2:T7S 031

450 IF LEN(T$)=80 THEN LINP
T #2:PS :: TS=TS&PS | DVS8O 1§
AND-AID 1218
480 PRINT TS ::

D=D+1 :: AS|

lphia, PA 19128 (phone: 215/ - 260 DISPLAY AT(23,1)BEEP:“Wh D)=T$ :: B$(D-1)="L"&SEGS (T
483-1379) 1192 - at 1s your choice?” :: CALL , 1, POS(TS,” ”,1)Y-1):: IF PO
110 CALL FB(2,12):: DISPLAY ACCKEY (23,22,%“137,E) : : CALL (TS, “GOTO”,1)<>0 THEN 440 1!
AT(1,10) : “GRAPHICOMP”: :~ FB(2,12)!'077 45

Version 1.4a”: :* 270 DISPLAY AT(7,1) : “Input ( 490 AD=POS(TS,*” #,1):: IF &

LISTing) File?”: :“ DSK” ::

1F E=1 THEN DISPLAY AT(15,1)
: “Output Drive (1-9)7? 7 1127
280 IF E<>1 THEN DISPLAY AT(

GS(TS,AD+1,1)=“1" QR SEGS (T
,AD+1, 3)="REM” THEN 440 101
530 IF E=1 THEN 440 !179
550 IF POS(TS, “CALL CLEAR”,
) <>0 OR POS (TS, “DISPLAY AT
1)<>0 THEN BD=(BD OR 2):: Q
TO 440 1160

590 IF POS(TS, “CALL HCHAR”,
)<>0 OR POS(T$, “CALL VCHAR'

for MICROpendium” 1025

120 DISPLAY AT(7,6) :“Copyrig
ht (C) 19917~ by Barry
A. Traver”:* All Rights R
eserved!”: : :“GRAPHICOMP is 13,1) :“Output File? ”: :“ DS
a limited XB” 1089 K” IF E=3 THEN DISPLAY AT
130 DISPLAY AT(13,1) :“graphi (19,1) :“Entry Point?7:#7:# g
cs compiler to help Dbeginn TART” 1096

ers to learn assembly langua 290 ACCEPT AT(9,2)SIZE(-27):

ge. Limitations: Usesimple PS : ON ERROR 300 :: OPEN # 1)<>0 THEN BD=(BD OR 2):: @
graphics statements” 1¥51 2:P$, INPUT :: ON ERROR STOP TO 440 1132
140 DISPLAY AT(17,1):“with o :: CALL SCREEN(12):: DISPLAY 660 GOTO 15000 ! ERROR !078

AT(24,1):%7 :: GOTO 320 124 670 CALL DELAY (100) ::

nly constants (numericand st CALL

ring) as parameters. Use an 3 B(2,16):: DISPLAY AT(11, 11
XB LISTing as your input 300 ON ERROR 310 :: CLOSE #2 RASE ALL:“ENTERING” : :TAB(!
file.” :: CALL PAUSE (147 1090 ) ; “CONVERSION” : :TAB(11) :*“S
170 CALL FB(16,14):: DISPLAY 310 CALL SCREEN(10):: DISPLA CTION!” :: CALL DELAY(100)!

Y AT(24,3):“Disk Error - Try 11

Again!” :: RETURN 290 1046 680 IF E>1 THEN DISPLAY ERA
320 IF E=1 THEN 380 ELSE ACC E ALL :: CALL FB(16,5):: PR
EPT AT(15,2)SIZE(-27) :PS§ :: NT “ASSEMBLY CODE:”:7" :: (
ON ERROR 360 :: OPEN #1:PS,0 LL GS(BD,AR) !112

UTPUT :: ON ERROR STOP !134 690 IF E<>3 THEN 710 1133
330 CALL SCREEN(12):: DISPLA (See Page 15)

AT(1l,5)ERASE ALL:“Here are
the XB commands”: :“GRAPHICO
MP l.4a can handle:”: : “ . C
ALL CLEAR”"” 1137
190 DISPLAY AT(8,1):“ CALL H
CHAR(A,B,C[,D])”: :% CALL VC
HAR(A,B,C[,D])”: :* DISPLAY
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| ﬁo (Continued from Page 14) XT" R :: CALL END(3,“"):: IF 6100 NEXT R :: IF E=1 THEN C
l "W00 FOR R=0 TO 1 :: PRINT #R K THEN CALL WTSU 1199 ALL END(3,””)ELSE IF E=2 THE
| :** DEFINE ENTRY POINT”: :* 970 CALL END(24,“") 1086 N CALL END(5,"””)!1148
" DEF “&EPS: :EPS$;TAB(S8 980 CLOSE #2 :: DISPLAY ERAS 6110 IF E=1 THEN CALL WTSU :
) s “LWPI WS~ :” B @& E ALL :: CALL SCREEN(4):: DI : CALL END(8,””):: CLOSE #1
BS(0):#” :: NEXT R !201 SPLAY AT(11,11) :“FINISHED! " 1175
710 FOR Q=1 TO D :: T$=AS$(Q) .+ DISPLAY AT(13, 1)BEEP:" 6120 RETURN 1136 .
«:+ AD=POS(TS,” “,1l):: S$S=SEG Another file (Y/N)?2” 1158 6130 J=ASC(SEGS(VS,R,1)):: I
$(TS,1,AD-1):: Q5=SS&RPTS(* 990 CALL ACCKEY (13,25, "YN”, S F J<32 OR J=39 OR J>127 THEN
" 6-LEN(SS$)):: CALL FB(2,8)! ) :: IF S THEN 220 ELSE DISPL 6140 :: R=R+1 :: IF R>LEN(V
025 AY ERASE ALL :: STOP 1137 $)YTHEN 6060 ELSE 6130 !175
720 DISPLAY AT(11,1) : “EXTEND 2000 ¢ CLEAR !010 6140 FOR R=0 TO 1 :: PRINT #
ED BASIC LINE:”: :T$ :: CALL 2010 CALL START(E,AB, SS$,TS$) : R:“* DATA FOR DISPLAY” :#% :#T
DELAY (100):: IF POS(TS, “GOT : IF E=1 THEN CALL EQWS(10)! “&0S :: NEXT R :: ACS="
0”,1)<>0 THEN GOSUB 14000 :: 041 BYTE “ :: FOR P=1 TO LEN(V
GOTO 915 1176 2020 CALL PN(E,8S$,272$):: CALL S§):: O=ASC(SEGS(VS,P,1))!1121
740 AD=POS(TS,” ”",1):: IF SE CLS(E,S$):: IF E=1 THEN CAL 6150 IF O<30 THEN 0O=0+128 12
GS(TS,AD+1,1)=“1% THEN GOSUR L END(27,”“)ELSE IF E=2 THEN 42
| 14000 :: GOTO 915 1160 CALL END(5,””) 1157 6160 ACS=ACS&STRS (0O)&”,” 100
750 AD=POS(TS$,“ “,1):: IF SE 2030 RETURN 1136 9
GS (TS, AD+1, 3) =“REM” THEN GOS 6000 ! DISPLAY AT 1110 6170 IF P/8=INT(P/8)0OR P=LEN
UB 14000 :: GOTO 915 1103 6010 G=0 :: K=1 :: AD=POS(TS (VS) THEN ACS=SEGS (ACS, 1, LEN(
770 IF POS(TS, “CALL CLEAR”, 1 ,"ERASE ALL”,1):: IF AD<>0 T ACS)-1):: FOR R=0 TO 1 :: PR
)<>0 THEN GOSUB 2000 :: GOTO HEN G=1 1081 INT #R:ACS :: NEXT R :: ACS=
910 1199 | 6020 AF=POS(TS, "DISPLAY AT (" “ BYTE “ 1026
810 IF POS(TS, “DISPLAY AT”,1 ,1)+10 :: AG=POS(TS,”,",AF+1 6180 NEXT P :: FOR R=0 TO 1
| ,,fr).q;;.o THEN GOSUB 6000 :: GOTO ) :: AH=POS(TS,”)”,AG+1):: AT :: PRINT #R:” EVEN” : #*
' 910 1159 =POS (TS, ””"”,AH+1) : : AJ=POS( :: NEXT R :: GOTO 6070 1046
820 IF POS(TS, “CALL HCHAR”,1 TS, """ ,AI+1) 1145 7000 ! HCHAR AND VCHAR !144
})<>0 THEN AFS$=“H” :: AGS=“IN 6030 AP=VAL (SEGS (TS$,AF+1, AG- 7010 AF=POS (TS, “CALL “&AFS$&”
C RO* :: GOSUB 7000 :: GOTO AF-1)):: H=VAL(SEGS$(TS$, AG+1, CHAR”&” (“,1)+10 :: AG=POS (TS
910 1179 AH-AG-1)):: AO=32*(AP-1)+ (H- " " AF+1):: AH=POS(TS,”,",A
| 890 IF POS (TS, “CALL VCHAR”, 1 1)+2 :: VS=SEGS(TS,AI+1,AJ-A G+1) :: AI=POS(TS,”,”,AH+1)!1
l )<>0 THEN AFS$=4V" :: AGS$="AI I-1)1107 11
RO,32” :: GOSUB 7000 :: G 6040 IF SEGS(TS,AJ+1,1)<>";" 7020 IF AI<>0 THEN AQ=1 ELSE
OTO 910 (1051 THEN V$=VS&RPTS (“ #,28- (H+L AI=POS(TS,”)”,AH+1):: AQ=0
900 GOTO 15000 ! ERROR (078 EN(VS))+1)!079 :: GOTO 7040 !'217
910 Z$="" 1003 | 6050 RS=STRS(LEN(VS)):: WS=" 7030 AJ=POS (TS, “)”,AI+1) 1163
915 IF E<>3 THEN 930 ELSE IF ruEVSE” ' " :: CALL START(E,AB 7040 AP=VAL (SEGS (TS, AF+1, AG-
O=D THEN CALL END(5,%2$):: G ,8$,T$):: IF E=1 THEN CALL E AF-1)):: H=VAL(SEGS (TS, AG+1,
OTO 930 1187 OWS(10)ELSE R=1 :: GOTO 6130 AH-AG-1)) :: ES=STRS (VAL (SEGS
920 FOR R=0 TO 1 :: PRINT #R 1203 (T$,AH+1,AI-AH-1))+96) :: CAL
: “* BRANCH TO NEXT SECTION”: 6060 FOR R=0 TO 1 :: PRINT # I, DECHEX(ES,2) 1152
“.7%:TAB(8) ;"B @”&BS(Q) : R:“* TEXT FOR MESSAGE”: :“T" 7050 AAS=STRS (32* (AP-1)+ (H-1
“«# .. NEXT R 1162 &QS& " TEXT “&WS: EVEN"“ }):: IF AQ=1 THEN ABS=SEGS$(T
930 NEXT Q :: IF E=1 THEN 98 :#” .. NEXT R 1064 S, AT+1,AJ-AI-1)ELSE ABS="1"
0 ELSE CALL FB(2,8):: DISPLA 6070 CALL PN(E,S%$,28):: IF G 1201
| Y AT(12,10) : “End-0Of-File”: : THEN CALL CLS(E,S$):: IF AD 7060 CALL START(E, AB, 8§,T$)
: TAB(8) ; "FOR INPUT FILE” :: C <>0 THEN Z&=#" 1235 . IF AFS$="H” THEN AC=(32* (AP
ALL DELAY (100) 1215 6080 FOR R=0 TO 1 1064 -1)+(H-1)+VAL(ABS)>768)ELSE
940 DISPLAY ERASE ALL :: CAL 6090 PRINT #R:“* DISPLAY MES AC=(AP+VAL(ABS$)>24) 1048
L FB(16,5):: PRINT “ASSEMBLY SAGE” : :7ZS; TAB(B) -*",I RO," 7070 IF E=1 THEN CALL EQWS(1
r SOURCE CODE:“: :1103 ~ &STRS (AO) - LI R1,"& 0)!114
960 FOR R=0 TO 1 .. PRINT #R @ “T"&SS$:*“ LI R2,"&RS: 7080 CALL PN(E,S8$,7Z8):: FOR

[ . # % GENERAL WRAPUP”:“” :: NE  * BLWP @UVMBWS”: %" 1023 (See Page 16)
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(Continued from Page 15)

R=0 TO 1 PRINT #R:“* WRIT

E “&AFS&”CHAR” : :7$;TAB(8) ;”

LI RO,”&AAS:” LI R

1,>"&E$&”00” 1152

7090 PRINT #R:*” LI R

2, "&ABS : AFS&0$& " BLWP @VSBW” :

w “sAGS 1014

7100 IF AC THEN PRINT #R:“
CI RO,768”:* JL,

T C”&S$:* AI RO, -"&

STRS (767- (AFS="H")) : “C"&SS; !

064

7110 PRINT #R:TAB(8);:;”DEC R

27 " JGT “&AFS&QS: 7"
:: NEXT R :: IF E=1 THEN CAL

L END(27,””"”)ELSE IF E=2 THEN
CALL END(5,”7)1002

7120 RETURN 1136

14000 ! REM AND ! (AND GOTO)
1088

14010 CALL START(E, AB, S$§,T$)

IF E=1 THEN CALL EQWS(8)!

255
14020 CALIL PN(E,SS$,ZS8):: TS=
“% #&TS :: FOR R=0 TO 1 :: P
RINT #R:SEGS$(T$,1,80):: IF L
EN(TS$)>80 THEN PRINT #R:#* «
&SEGS (TS, 81, LEN(TS) -80) 1017
14030 IF POS(TS, "GOTO”,1)<>0
THEN PRINT #R:”“* NOT IMPLEM
ENTED!” 1247
14040 PRINT #R:“” :: NEXT R
:: IF E=1 THEN CALL END(27,"”
“JELSE IF E=2 THEN CALL END(
5,77)1180

14050 RETURN !136

15000 ! ERROR !045

15010 CALL SCREEN(10):: PRIN
T : :“"ERROR '”; : “An e
rror 1n processing has occu
rred. Please check the” 101
2

15020 PRINT “input file at p
oint where the problem occ
urred.” :: CALL DELAY(300)::
STOP 1149
29999 1@p+ 1062

30000 SUB DECHEX(AS,A):: IF
SEGS (AS,1,1)="-" AND VAL (AS)
>-129 THEN AS=STRS (256-VAL(S
EGS (AS, 2, LEN(AS)-1))) 1237
30010 B=0
D=1 TO C :: B=B+(P0OS(“01234
56789ABCDEF”, SEGS (AS,D, 1),1)

1) &AS

: : C=LEN(AS) :: FOR

-1)*10~(C-D) ::
“%# 1109

30020 E=INT(B/16):: AS=SEGS(
*0123456789ABCDEF”, B -
16*E+1,

NEXT D :: AS=

IF E<>0 THEN B=E ::
GOTO 30020 !144
30030 IF A<>0 THEN IF LEN(AS

) <A THEN AS="0"&AS :: GOTO 3

0030 1148

30040 SUBEND !168

30050 SUB DELAY (A) :: FOR B=1
TO A :: NEXT B :: SUBEND !0

09

30300 SUB FB(A,B):: DISPLAY

ERASE ALL :: FOR C=0 TO 14

: CALL COLOR(C,A,1):: NEXT C

: : CALL SCREEN(B) ::

: SUBEND
1026 |
30310 SUB START (A, B,AS,BS) ::
CALL FB(16,5):: PRINT “ASSFE
MBLY SOURCE CCDE:”: : :1111
30320 IF A=1 THEN OPEN #1:“D
SK”&STRS (B) &” .L"&AS&” /8", OUT
PUT :: CALL HDG 1232

30330 FOR C=0 TO 1 :: PRINT
#C:“* ASSEMBLY EQUIVALENT OF

“ +¢ IF LEN(BS)<79 THEN PRIN
T #C:#* “&BS :: GOTO 30350 !
142

30340 Cs="* “&8EGS(BS,1,78)
: DS="* “§SEGS(BS, 79, LEN(BS)
-78) :: PRINT #C:CS$:DS 1044

30350 IF A=3 THEN 30380 1026
30360 PRINT #C:”* ACCESSED B
Y7:%% "&AS&” CALL LINK(”“L”"&
ASE”"")" ;47 ;v* DEFINE ENTRY

POINT”: :“# DEF L”&AS
1018 |
30380 PRINT #C:#~" ':LNEXT C

:: SUBEND !221

30400 SUB PN(A,AS,BS):: BS=~
L”&AS&RPTS (# #,5-LEN(AS)) & :
IF A=3 THEN SUBEXIT 10313041
0 FOR B=0 TO 1 :: PRINT #B:*
* PROGRAM START”: :BS&Y LWPI

WS”:%” :: NEXT B :: B§=""
: SUBEND 1018
30430 SUB END(A,BS):: FOR B=

0 TO 1 IF (A AND 1)THEN P
RINT #B:“* RETURN TO XB”:¥”
1093
30440 IF (A AND 2)THEN PRINT
#B: “RETURN LWPI GPLWS”:*

B  @BASIC”:“” 10553045

0 IF (A AND 4)THEN PRINT #Bd’
BS; TAB(8) : ”B @RETURNY : ##
1147

30460 IF (A AND 8)THEN PRINT
HB: END” :“" 1050
30470 NEXT B :: IF (A AND 16
) THEN CLOSE #1 1191

30480 SUBEND !168

30490 SUB CLS(E,BS):: IF E=3
THEN L$="L"&BS$ ELSE LS="" |
164 :
30495 FOR A=0 TO 1 :: PRINT
#A:“* CLEAR THE SCREEN”: :L$

;TAB(8) ; ”"CLR RO”:“ LT
R1,>80007 .4 LT R2
, 768" 1154

30500 PRINT #A:“C”&BS; TAB(8)
: "BLWP QVSBW” : 4 INC R
07« DEC R2”:4 |
JGT C"&BS:“" 157
30510 NEXT A :: SUBEND 1001
30520 SUB EQWS(A) :: FOR B=0
TO 1 1013
30530 PRINT #B:”* XB EQUATES
PP PBASTC EQU >006A7:”GP
LWS EQU >83E0” 1013
30550 IF (A AND 2)THEN PRINT
#B:“VSBW EQU >2020" 1207
30570 PRINT #B:“” 1087
30580 NEXT B :: IF (A AND 8)
THEN CALL WS 1009
30590 SUBEND !168
30600 SUB WTSU ::
1 1113
30610 PRINT #A:“* WRITE-TO-§ °
CREEN UTILITY”: :“VMBWS DAT
A VWS,VPN”:“VWS . BSS 32"
“\VPN MOV *R13,R0":”

MOV @2(R13),R2” 1233

FOR A=0 TO

30620 PRINT #A:~ MOV
@4 (R13),R3”:“VLP MOVB *RJ
+,R1”:" AT R1,>6000"
: Y BLWP Q@VSBW” : #

INC RO”:” DEC R3"” |
217

30630 PRINT #A:“ JNE
VLP” ¥ RTWP"” :#7” :: NEX

T A :: SUBEND !007

30650 SUB GS(A,B):: FOR C=(
TO 1 PRINT #C:“* GENERAL
SETUP” : " :: NEXT C :: CALL
EQWS (A) : : CALL WS :: SUBEND
1170

30710 SUB PAUSE :: DISPLAY 2

(See Page 17)
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‘24,1) : ¥ (Press any key to ¢
ontinue.)” 1199

30720 CcALL KEY(0,A,B) ::
<1 THEN 30720 t146
30730 DISPLAY ERASE ALL ::: S
UBEND !167

30740 SUB WS FOR A=0 TO 1
PRINT #A:“* DEFINE WORKS
PACE” : :"W5S BSS 327:%”

- : NEXT A :: SUBEND !137
30770 SUB HDG PRINT #1:“*
THIS ASSEMBLY SOURCE CODE”:
“ % WAS CREATED BY”.:"*
- GRAPHICOMP (VERS. l1l.4a),”:"*
AN XB GRAPHICS COMPILER” !

1F B

145
30780 PRINT #1:“* BY BARR
Y A. TRAVER”:“* 835 GREEN V

ALLEY DRIVE#:#* PHILADELPHI
A, PA 19128”:7”* (PHONE: 21
5/483-1379)".:7"” .. SUBEND 1!2

52
30790 SUB ACCKEY (A,B,AS,C) ::
CALL GCHAR(A,B+2,D):: DISPL
AY AT(A,B)BEEP:CHRS (D) ; :: E=
0 1138

30800 CALL KEY(O,F,G):: E=E+
1l :: IF E=5 THEN CALL HCHAR/(
A,B+2,30) 1245

30810 IF E=10 THEN CALL HCHA
R{(A,B+2,D):: E=0 1006 |
30820 IF G<1 THEN 30800 ELS]

(4]

IF F>96 THEN F=F-32 1244

30830 IF F=13 THEN F=D !174

30840 IF AS<>"YN” THEN 30850
1075

30845 IF CHRS$(F)<>"Y” AND CH

RS (F)<>"N”" THEN 30800 ELSE C

ALL HCHAR(A,B+2,F):: C=F ::
IF C=89 THEN C=1 :: SUBEXIT
ELSE C=0 SUBEXIT 1243

30850 IF CHRS(F)<SEGS(AS,1,1
) OR CHRS (F)>SEGS (AS, 2, 1) THEN
30800 1025

30860 CALL HCHAR{A,B+2,F) ::
IF F>64 THEN F=F-64 1088

30870 1IF F>48 THEN.F:F—48 11
78

30880 C=F ::

SUBEND !113

THE TI-BASE USER'GUIDE — 8

©1991 B. Gaskill

“r There are three ways available to a user to get a program up and

- running:

Starting a program

By BILL GASKILL

the “‘boot”” command file MENU because it seemed a logical name
for a routine that accessed the main system menu for the applica-

tion being run.

* menu 06/01/90

| — run it from the SETUP file.

2 — run it from the dot prompt. or

3 — run it from another command tile.

In the TI-Base applications that I have developed since 1988, |
have adopted a standard for myself that does all of the program
setup in a file that I always name MENU. MENU does things like
setting Talk, REcnum and Heading off, it creates the color
scheme that [ want to use in the program being run, it displays the
program name and any other messages that [ want the user to see.
it activates the data base(s) that will be used by the program. and
in V3.0, it installs the command files into memory that I want to
run faster because of their size.

All of the applications that I create are also menu-driven for ease
of use. This means that the menu must reappear each time a par-
ticular portion of the system is exited. Because of the need to have
the menu act as the center of program operations, another pro-
gram is needed to do the setup work. Your next question no doubt
is, well isn’t that what the SETUP file is for. THe answer 1s of
course yes, but with custom applications, you would have to mod-
ify your SETUP file each time you used a different one. A much
more convenient method is to simply have a small command file
seperate from the SETUP file to do the setup chores. That way.
a user can just boot TI-Base and then type in a DO MENU, where
MENU is the name of my custom setup command file, and be up
and running in one command. The command file listed below
does all of that for our MICROPEN application. I chose to call

* copyright 1990 by Wm. Gaskill
SET TALK OFF

CLEAR

SET RECNUM OFF

COLOR LIGHT-BLUE LIGHT-BLUE
SET INVERSE ON
WRITE 05,2 ®*cm oo cmmmmm e e

WRITE 06,2 "] | |

WRITE 07,2

MICROpendium INDEX | ;

1.
WRITE 08,2
TI-Base
WRITE 09, 2

WRITE 10,2
Support
WRITE 11,2

Copyright 1990 by b

WRITE 12,2
Software
WRITE 13,2

WRITE 14,2
V1.0
WRITE 15,2

JUNCTION SOFT WORKS | ;

.'.
.'.
I
!
| William Gaskill |
I
I
|
| Grand Junction, Co. |

(See Page 19)
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TI-BASE—

(Continued from Page 34) There are a couple of V3.0-only statements in the file howe‘?ﬁ
COLOR WHITE LIGHT-BLUE that_ must be removed prior to use, if you are using V2.0,
SET INVERSE OFF First, you must remove the two statements that SET INVERSE
WRITE 21,2 "Loading. Please wait...." ON and OFF. Although the command file will run with them left
INSTALL CLEAR in under a V2.0 environment, error messages will be displayed
INSTALL ADD MENU1 screaming about unrecognized directives. Similarly, the lines at
INSTALL ADD ADDSCRN the bottom of the command file start with the word INSTALL
USE MICROPEN must also be removed. INSTALL is a V3.0 only feature that
DO MENU1 | pokes command files into memory so that they can be run without

The structure of the command file is pretty simple to follow. having to go out to disk for them.

www*wwwwwww*w*w**w*w***www»*n-nnt*n-n-u-:ra&:t-w**t*wn»#w*x&ww#***&w*ww*u-n-n» -.

THM '
TI=TRX  TI=TEX TI=TF
STEP UP TO TI-TAX ::: TRUE TAX SIMPLIFICATION
MORE NEW FEATURES ! NEW LOW PRICES }
ADDITIONAL FORMS ! EASY DATA INPUT |
A USE YOUR TI-99:4A OR GEMNEVE

A

A DO YOUR OWN TAXES AT HOME
' These EASY-TO-USE, MI~QUALITY, CROSS-LINKED $iles:

- benerate and print IRS useable Forms and Schedules . NOTE NEW ADDRESS |
' - Can be used in lieu of IRS preprinted fores | mmmeemescemcces--o
(Except forms requiring signature -- now will uverﬂrlnt IRS Form 1040/1040A)
gﬁfﬁéi?- - Have grown each year since 1983; INCLUDE TAX LAW CHANBES _
reouinen, L OHD = Can link to your other Multiplan(te) records 'MAKE CHECKS T0: |
32K - fire not copy protected. (Ask about "Fairware® rebates!') Willian 6 Chavanne d
Nl PRINTER - fre great tor “What if,..?"%ing. 1696 Justin Drive
- Do most of your calculations = bambrills,MD 21054
Select from these B disks to suit your need: Write for output samples '
SHORTFORMS —-— $20 SCHEDULES]1 —-- 10
FORMIOAOEZ Income Tax Return For Single Filers w/no Dependants SBCHEDULEA Itsaized Deductions
FORM 104040 1 US Individual Income Yax Return (Short Form, page 1) SCHEDLLES Interest and Dividend Incoms
FORM1040An 2 {(hort Fora, page 2) SCHEDULEC Praftit or Loss froms Businsss
(Incl Scheds (Thess Schedules are an SCHEDULEDp 1 Capital Gains and Losses (Page 1)
Xy ¥, &Z) integral part of ForalO40Rp2) BCHEDULEDp2 (Page 2)
SCHEDULEL Interast and Dividend Incoas SCHEDULEDIpl Continuation Bheet for Bcheduls D (Page 1)
Credie or the Elderly or-tha Disasle SCHEDULES2 —— $10
SCHEDULE'S Credit for the y or e
FLOWCHART Hint sféacti Short F t
INPUTI :Fi?-.-f:rwcu-;:td::n. lvn:di r.p.:t--I::::i:T no’ m; a‘":gl'-;?‘l income and Lows (Page 1)
INPUT2 (File for entering infa on dependents) SCHEDULEFp1 Fara Incoss and Expenses (Page 1)
INPUTS (File for entering info on elderly or disabled) SCHEDULEFp2 (Page 2) pen .«
PRINT17 - (Printer set-up routine) BCHEDWKER Credit for tha Elderly or the Disabled
REDATER (Fora to register {or rebates) INPUTS (File for entering info on elderly or disabled)
mm MANLIAL, (Easy reading, covers Short foras) BCHEDULESE Social Becurity Selé-Employment Tax
MOREFORMS1 -- $10
LONGFORMS —— $10 OIeSE |  aioe U, Inetvii Income Tex heturr
FORMLIO40pD 1 U8 Individual Income Tax Return (Page 1) I.h?;rp:v;l-nt of Estisated Tax (Page 1)
m:mwz | :Pmmm zllcfmd) ules are an m:gltlm of Investasnt Credit (Page 1)
X, Y, &2) integral part of Forml1040p2) (Page 2)
FLOWCHART (Hints for effective order/iLong Fora processing) FU:SOROEFD;;;‘SIIZ Mlm‘ﬂiﬂoﬂ
INPUT] (File for commson data, avoids repeat entries) ——
'II'H“IN'I’UII.Z'! :::::t::rut“::t::nl:r;:im aependents) :muzp; Dq:;.:ll;:.nn and A-urtl:lti_.nn (Page 1)
REPATES (Fora to register {or rabates) szgzzp lnv-:z.mt Interest Expense Deduction
WARRANTY FORMA972n age
USUALFORMS —— $10 Fam  MOESENTI L e
FORMZ104p2 (Page 2) MOREFORMSI -~-- €10
FORM2119 Sale of Your Hoae FORMEZ71 investor Report of Tax Shelter Registration Nusber
FORM2441 Child and Depandent Care Expanses :m :::::.:: ::::::; l;::llt.ll-j::::ﬁ:n'
FORM3IY03 Moving Expenses | ORMBIB2CR |
FORMBAOG IRA nc:ntrlbutlm. lmuu-u. and Dlntrlb::lm FORMBI86 l;:-:::n;im:m w:.:. 18 with Incomes 1000
FORMNMdwkshaet Eaplayses Withholding lowance Certifica Undar Over
| FORMDS 14 ’ E Child’ /D
ADD $5 SHIPPING AND HANDLING FORMBBIS Excludable UB Bavings Bomd Interest o 0 vidends

A R R T R R Rl Tl T T YT
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The following is an edited transcript of
Michael Maksimik’s conference on Delphi
on Oct. 7. 1990. Maksimik 1s a computer
science student and developer of a MIDI
interface for the 99/4A. the Asgard
Mouse, FDOS for the 99/4A and MDOS
1.15 for the Geneve. MDOS 1.15 1s a ver-
sion of MDOS that supports the Asgard
Mouse. Maksimik’s insights into MIDI
and the TI should be of interest to many Tl
and Geneve users regardless of their inter-
est in producing music.—Ed.

I will begin with a short statement of

what I have been doing. 1 have several pro-
jects in mind for the TI and Geneve.

[ will start by telling you all a little about
myself. I am 23 years old. 6 toot 6 inches,
about 220 pounds. I am attending Ilhnots
Institute of Technology, majoring in com-
sputer science. | expect my bachelor’s de-
- ¢ 2ree on May 27, 1991. My work on the Tl
began when | was in high school and con-
tinues to this day.

| was very interested in programming
and was completely self-taught up until
about 1985. I bought my beige console for
$49.90 from a local K-mart and slowly ¢x-
panded it. The floodgates opened when |
joined the Chicago TI users group. It s a
wonderful source of information and in-
spiration and gave me a will to continue
with the TI and, now, the Geneve.

[ wrote a small word processor in Ex-
tended BASIC, and it needed some speed.
so I learned some assembly language. This
coincided with the VAX assembly lan-
guage [ was learning at school, and I quick-
ly learned just how powerful the T1 can be.
Soon after that, I wanted to write a pro-
gram that would allow me to be more com-
patible with the DOS environments that |
have been working with over the years:
CP/M, the P-system, and MS-DOS. 1
wanted practical experience in writing a
command line interpreter. |

So after building my own supercart, |
wrote FDOS from scratch, inspired by Jim
Derk’s Megaload program. I wanted to in-

terface all programs that I had with FDOS
and have an environment to program in
like the MS-DOS computers, or the Gen-
eve. or the VAX at school. FDOS became
a big project. and | spent about a week
writing the code. The files that make
FDOS take about 200 sectors on a disk,
and all that in a week! But it didn't burn me
Out.

I wanted to do more with the Tl —
mouse support for example. I picked up an
IBM serial mouse and. with a custom
RS232 scanner, on my own, | figured out
its encoding to make it compatible with 11
Artist. Before that, 1 had interfaced a

I wanted to do more with the
TI — mouse support for

example. I picked up an IBM

serial mouse and, with a custom

RS232 scanner, on my own, |

figured out its encoding to make

it compatible with TI Artist.

Radio Shack analog mouse to my ADE
clock card — and that was an interesting
project — but the serial mouse could be
used by everyone that had a serial port.
That is where the Asgard Mouse came
from.

And finally, my current project
bloomed about a week before the Chicago
TI faire in 1989 after I bought a cheap
MIDI keyboard at Montgomery Ward and
oot a book on MIDI. I decided to make the
interface myselt and write the driver soft-
ware. and [ wanted to surprise everyonc at
the faire — what a stir that caused! The
phones haven't stopped ringing since then,
but the MIDI system has evolved since
theh. Converted from Extended BASIC to
assembly language in cartridge form, 1t 1s
my most comprehensive programming
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MIDI developer
Mike Maksimik discusses
music, FDOS and GDOS

project yet, and has required much thought
and innovation to provide a memory-efti-
cient MIDI sequencer for the TT and Gen-
cve.

Soon, | expect a few more pet projects
to become reality, and I hope to set a new
standard for software production on the Tl
with a standard for a.minimally equipped
system for running next-generation soft-
ware ([ike Telco). I hope you like my prod-
ucts, because I am writing them with my
own uses in mind, and | am making them
to satisfy the Tl'er who has gone long with-
out what other computer owners have tak-
en for granted for so many years. The TI
is a powertul machine, and must be ful-
ly exploited.

THE MIDI INTERFACE

Is there still some development room
for the MIDI project — stereo or addi-
tional voices or some such?’

There is more room for development
on the TI MIDI because we are using a
cartridge, and I still have the lower 8K
to work with and still allow for 24K of
tokenized music. We are trying to
make a most useful sequencer, not just
minimal. Without Chris Bobbitt’s sug-
gestions it would have required add-on
software, even though the system 1s almost
fully completed now. Only small things
arc changing now. (Bobbitt owns Asgard
Software.—Ed.)

Remember, the sterco output is con-
trolled by your MIDI keyboard, which 1s
controlled by the TI. If your keyboard sup-
ports sterco, then it will work fully with
the T1. Remember, the MIDI sound 1s pro-

fessional, and does not come out of the

monitor speaker! It comes from the key-

board’s own sound generating equipment

and may be directed to a stereo amplificr.
MIDI is simply the “‘nervous system’ con-
necting the brain of the TI with the
“brawn’ of the keyboard.
This serial cable is a high-speed Lablc (n
current loop fashion and simply communi-

(See Page 25)




Page 20 MICROpendium/January 1991

ONLY $4.9

Per
Disk

«« THE TOP IN QUALITY,

- FREEWA R E SELECTION AND\ALUE #_

ee Public Domain and Shareware forthe . .« ¥

Texas Instruments TI-99/4A Computer.

INCR
S

OFTWARE

EDIBLE

,--""""

- BONUS

FREE DELUXE DISK STORAGE
CASE WITH EACH ORDER OF
FOUR OR MORE DISRS: !

GAMES *» BUSINESS * GRAPHICS *: WORD PROCESSING *UTILITIES ~DATABASE * MUSIC *COMMUNICATIONS  HOME

The TEX-COMP Freeware program 1s a disk distribution service which

is operated to support the TI-99/4A user and programmer and to keep
the TI-99/4A the best value in the computer world. The nominal charge
(4.95) that is charged for each title is for distribution services
only and includes the cost of duplication, premium grade disks,
labels, advertising and packaging including plastic disk cases that
we include at no extra cost with orders of four or more disks. When

4 program requires more than one disk side., we supply a flippy or
even a second disk at no extra cost. The Programs we distribute come
from all over the world and are either public domain or the author
has expressly agreed to freeware distribition or has placed the program

into freeware distribution by providing it to a commercial bulletin
board service.

#l1. THE SINGING TI1-99/4A #8. LOTTO PICKER

SPEECH & MUSIC DISK DiS progrim rardomly gener - tes

IThis 15 tne Jd:rve vvervone g PuTneTs [or oJge n othe catigls
Caiking aoout. The camputer voice state sotto gares and sver ru-c :
ACtLaliv S MEs Lo animated SiTLlated lotta game S LS S ~.
srapnics. Includes routines by TOALIY for nice B oets. pames. A

mdster programmer Ken Ciiiifind ETeal (e4rning ard fon Tian

T
j
Bert & Esarnie. Maltilda & mu
more. < cdisk sides, speech &
req. Exbasic autolaoad. . . _ D ,
. : : cualitv sicture of thar [a-y with
#2. WHEEL OF FORTUNE, BLACKJACK & - S - ,. L .
JOKER PGKFR Che T .8%5%5 ;.0 ST e wE DO TELD am 't
- . -~ o |I'";. .'_'F". 1 :_-"'"Iﬂ- }_" -'."'"'."'. 1T
Three fantastic freeware DT ORTAMS wq?hm@.e_byﬁj.%}t,%{va E“ekﬁ”‘Flﬂf‘
on ane disk. Professional Gualitw vi-bod SLQE‘HQU#E“ -8 comrute Ane
e I ' ':':.:'r .t"'r r i ':- I._.:_r I f—n r . . T h .
and the best "wheel' game around at Sopserting tae ouiput t whoon tne
ar']}} PI'ICE 'l..a’anrﬁa wf‘}uld "GL,E ;L ' LL_Q("I A f""’.pI'E‘SSE‘% E‘-.’E'I'}”“}ﬂe thl
£3 DUMPIT | ) ‘ | sees 1t. Reguitres Epson orinter
compatibilicy.
#10. GOTHIC PRINT

#9. MONA LISA PRINT OUT .

sN1s disk prints out 3 rear ohotn \

This disk helps you transfer many

Tl moduies to disk. Recommended for s ek ]
. , his disk S ¥You tyoe out
users with some programming ihl 1$tq yod Ly aj N 2 .
' [ [ . | 1 r . = r [l " : fﬁ 1_ ] . 1 T n iy I:_ L l L
abilyioy td/Assembler and ‘widaer Jribdse on coscreen 4 °n pr:nt

. r . . - - - .I"i..,I T - , 1
recomrended 1t out 1n gothic {()id Ernglish)

#4 . PRINTART stvle. Looks [i1ke hand-lettered
' ST BT i i y 'oa v
Two disk sides filled with ©:iles Ciliipraphy. ilse for invitations.

ANnooncerents and husiness r~ards .

that rint out ALl aygalit
2Lopriat wut great quality F11. ANIMATED CHRISTMAS CARD

DICLUTEeS Nn mosY orinters Many
Lo o e T "WOODSTOCK"
Pamous [V and comic character=g an Thic dic: B o o
- ‘. r - 1! L " | — 1'1:-_ - l_.;. .l FT_-: . .I
this disk. Beam me up Scotty. 11? th%ﬂgai j;t diy orizira i?
) ' - G e X~ iTME S 3 g ting from
#£5 ORIGINAL T! SALES DEMO DISK . \ 0l | d; SR estImE T
. I ) oooTmr TATTmar L. IS '
WITH TI-TREK CAME istel rrogrammer Kay Kao St
#ds  JL8C0 Lo0 good not to share!  iine

1
G the best examules of corputer

¢ - E— . - L - ' - foyo. 1
dniMALl iOn 3dnd grasthicse vou Ww.l1] see
onoarYyY Ccornoeler !

§12. T1-99 QLOPY

This disk is nacked full of
assorted files of all tvoes.
Craphics, g3 h etc. fontains
complete T1
Editor or T

=

RLh pame for Speech

-1

F5A. TI MUSIC
lec

.

.

I module
r

GRAPHICS Ihis great plece of srogramming
A great coll ion of mueie grd » d2tudally simulates an? plavs the
-~ oL M Lon . T O I o | o | | ) e .’.
matching zraphics. CGCreat evansles tymous beoard pame.  For jegal

3 ;o - _ : TRAS NS We Janrar ngme b hy 3re T
Ol MUSIC & SDTite propramming . | ¢ pare C

#6. EXBASIC MUSIC 4o NGt pass Gol onut go direccly to
' C . : . X . da
A twd disk side sallection af =musjce .
& graphics that we consider scme »f f13' 5TRIP POKER (PG RAT?D) .
the besr lav Prler spairst vour TI-GG LA
LI . . ] . . 1-"4'.}”-!:-_'“,'_} _?I!__}” ,1____ ) L__ 'I_I(_i :_ 1{__\ Ve - -
#7. SPACE SHUTTLE MUSIC/GRAPHICS ece 0l tar clorbes thar netTTR L
. , | _ - pLelss g tar o clgrkea phat o ig T
ne of the real autstanding ;qr}v neLt be rg ‘ani ﬁokerJ
examples of programming. This sk e Lo R e R
_ - , [ 1 . . o Llayer. ARGIrerT Yy e 19 o Inpclouded
has 1t all. Crest praphics. music, e P -
: - e K S o S E I 1) RN
and continuity., A real salute to jnh'Q}F?ng Con EYES have Lo wTOW
, . e TOD 3 Kineg .
the space program. [t is almoat : | 5

1

like watching a movie! ARORNE ke

#14. FICURE STUDY (PC RATED)

A colliection of Playboy type
centertolds that can be printed out
3t vour command. Use with any
printer.

#15. STAR/EPSON PRINTER DEMO

This [ sided 4:sx contains a large
collection of demo programs to put
ViSUT 5tar Enstn compatihle printer
LRYoULEn LS paces.  Learn what

JOonLTe L Codes ~an do! Lots of tLewt
and praprics exarmples. Second side
hi1s 4 g 2450 tutorial on orinter
crdaphioe Witk ewaToies

#16. SIDEWAYS PRINTOUT
This prograr allows vou Lo print
oLtothe Taterial {rom vour orinter
cidewavs ‘et for soreadsheets,
banners and large gpraphics. Second
side Zhnlains seme rew enhdancements
tor Multipian not available on the
o1 ugprade.

F1/. T1 FORTH DEMO

This demo disk was released by TI
to show the sower of Forth,
Fantistic music and graphics. Ed/
Assem and 3.V reqg. red!

#18. TI1 DIAGNOSTIC

Inis program loads into the Mini-
Memorv module and checks out your
ertire <ystem. Much better than
7Isk haced diagnastics that cannot
he usec it 1 problem in the disk
svetem s at tacit. {Lomplete
docurentatinn on second side.

#19. TI! WRITER/MULTIPLAN UPGRADE
‘his disk released bv Tl adds real
lower case to vour Tl Writer, speed
to Mult:olan and other
enbancements. Easy to use.. just
substitute new files for old’
Instructions inciuded,

#20. ACCOUNTS RECEIVABLE

This self contained prize winning
program .oads and runs in Exbasic
and huss ail the features found in a
progess.onal dccount ing system.
Lomplete with cdocurentation and o
second Z1sk side with report
penerating progrims.

#21. DATA BASE DEMO DISK

A orogessiunadl data base program
that was aoriginally written to
sUNTe Vvar:ious magazine articles
from compu<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>