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READERS’ FEEDBACK

The Ediitors and Readers of COMPUTE!

Tone Generator For The VIC
Iown a VIC-20 and [ am very pleased with it.

However, [ would like to know if it's possible to
add a tone generator so that when L hit a key on
the keyboard a tone is heard to indicate that an
entry was made. I've seen this on other computers
and find it most useful.

Kevin M. Regenhard

The positive stroke keyboard tone generator you mention
. is not built into the VIC-20. However, it is possible to
program this useful function into your VIC,

Type in, SAVE, and then RLIN the following
short BASIC loader which will POKE in a machine -
language program. The program is written to run in
the cassette buffer, so it shouldn't interfere with your
BASIC programming memory. Once the program is
POKEd into memory, SYS5828 to start, and press RUN/
STOP - RESTORE to stop.

Eﬂﬁﬁﬁ FOR A=B828 TO 861. READ B:
NEXT: END
DATA169,15,141,14,144,129,169,78,14
1,24,3,169,3,141,21,3,88,964
DATAl165,197,201,128, 240 ’
DATA7,1@1,197,105,128,141,12, 144 76

+191,234

POKE &,B:
60g1%

60815
60329

. The Alari Mysiery Connection

I took apart the Atari 400 and noticed on the back
of the main board chip that there is a connection
not in use. What is this connection for and why is
it notin use? -

o Ki Jeong Yun
This connection, also found on the Atari 800, is used
by Atari to test the machines on the nssembly line. Due
to its inaccessibility, it has never had any other use,
although it could possibly be used for expansion.

Double-spaced Listings On
Commodore Printers
I have a Commodore 64 and a Commodore 1525E
printer. There are many occasions while I'm de-
bugging a new program when a double-spaced
paper listing would provide a lot more room to
make corrections and additions.

Is there a way to force the LIST command to
10 COMPUTEl November1983

double-space on the printer-without modifying

the program being listed? Perhaps Jim Butterfield

could suggest a short machine language.routine.
Stephen D. Eitelman

Yes, it is possible to command the printer to double-space -
during the LIST command. In fact, all Commodore
printers and many other printers have this ability. You
will also, of course, see double-spaced listings on your

~screen. With any Commaodore printer, you can enter

and run one of these short BASIC programs, which will
POKE a machine language program into the cassette
buffer to create double-spacing.

5 AD = PEEK(55)+PEEK(56)*256-20

1@ I=AD

15 POKE 55,AD AND 255 : POKE 56,AD/256

20 READ A:lF A=256 THEN END

25 IF A=-1THENA={AD+11)}AND255

IF A=~2THENA=(AD+11)/256

POKE I,A:I=I+):GOTO 28
PRINT" {CLR}RUN WITH :

CLR ,

DATA 169,-1,141,38,3
DATA 169,-2,141,39,3
DATA 956,241,13,208,5
DATA 32,122,242,169,13
DATA 76,122,242,256

{RED}5YS5"AD

834
B49
846
852

5 PRINT“{CLR]RUN WITH SYS 679"
19 I=679

200 READ A:IF A=256 THEN END

30 POKE I,A:I=I+1:GOTC 20

679 DATA 169,178,141,38,3,169,2
687 DATA 141,39,3,96,201,13,208
695 DATA 5,32,2082,241,169,13,76
703 DATA 202,241,256

Tl Free Memory Techniques
I'would like to darify and expand upon the ideas
expressed by Howard Patlik in ““More on TI Mem-

ory” (Readers’ Feedback, August 1983). This two-

line program for determining free memory on the
TI-99/4A was offered:

1A=A+8
2 GOSUB1

If you RUN this program alone and PRINT
the variable A, you will find the amount of avail-
able memory less the 37 bytes required by the
program itself. (A equals 14536, so A plus 37 equals
14573 bytes of memory for programming.) “When
the program RUNSs, the GOSUB in line 2 will ex-




ecute 1817 times before a MEMORY FULL erroris system you have, enter: PRINT PEEK(58383). If you
issued in line 1. Each time this GOSUB executes,  get a 56, you may want fo visit your nearest service -
8 bytes of memory are consumed and thus 1817 center and get the upgrade (a value of 0 retumed means
times ‘21 is 14536. As many as 7 bytes may stillbe  you already have Revision B).

unused.

Of course, if this two-line routine is entered ,
with a program already in meuiury (providing the Another Perfect Commodore INPUT
variable A is not used within this program) you In the last several issues [ have seen a number of
will find the amount of free memory less 37 bytes  ‘perfect INPUTS" to avoid Commodore’s return

when you RUN and PRINT A. to READY from input. All of these methods work.
' There are some more considerations. String I my opinion, however, since you can continue
variables and graphic characters defined above from READY by entering CONT on a clear line,
CHR$(127) will require additional memory that their disadvantages outweigh their advantages.
this two-line routine will not pick up. The TI-99/4 I have another way of avoiding this problem.
has 256 more free bytes than the TI-99/4A, butif |t yses the standard INPUT statement'and CBM’s
graphic characters above 127 are used, thenboth  active screen. When an input statement is ex-
will use the same amount of memory. ecuted, CBM BASIC prints a ? at the current

Screen and BASIC overhead is 1792 bytes. cursor position, then moves the cursor to the right
And if all or only the graphics character 159 is one additional space. All of the positions to the
used, then overhead is 2048 bytes (17924 8%(159-  right of the cursor are automatically allocated for
. 127)). The 16K TI-99/4A is, of course, actually inputting data (up to 80 characters). By printing
16,384 bytes. So, 16,384 minus 1792 is 14,592 bytes  some default value into this area before executing
free. (There is a slight discrepancy from the two-  the input statement, not only do you avoid the

line method of up to 19 bytes.) _ return to READY, but you also allow for inputting
_ Here is another way to find memory size default values by just hitting RETURN.
‘using CALL PEEK. For TI BASIC, you need the For example:

Mini Memory or the Editor/Assembler cartridges. 15 va = 18 : REM SET DEFAULT VALUE TO @
Type in CALL PEEK(-31974,A,B). Again the vari- 2¢ PRINT "WHAT IS THE NEW VALUE": PRINT
ables A and B should not be in the program. Then " " VA;*{uP}"

PRINT A*256+ B-1776. With no program present, 32 INPUT VA

4@ PRINT "THE CURRENT VALUE IS"; VA
this will give a size of 14577 bytes free. 56 INPUT "IS THE VALUE CORRECT (Y/N)

To check this with TI Extended BASIC (Ver- {3 SPACES}Y[3 LEFT}"; AS
sion 110), type PRINT A*256 + B-2455. The TI's 6@ PRINT "WHAT IS THE VALUE"; TAB(28):"D
response is 13886. Now type SIZE. The TI re- EFAULT VALUE"

78 PRINT TAB(18);"{UP}";

sponds with 13886 BYTES FREE. 88 INPUT DVS$

Another user of memory in TI BASIC is Ter-

minal Emulator IL It takes about 512 bytes. Itis This appears on the screen as:

also well-known that the disk controller uses con- WHAT IS THE NEW VALUE

sole memory. Even after ENTERing CALL 710

FILES(1) and the NEW command, it still uses 1052 1S THEVALUR CORRECT [1YDIN] y
bytes. Here's how to free up this memory. Type WHAT IS THE VALUE ? DEFAULT VALUE
CALL LOAD(-31888 63,255) and NEW. . . - '

Again, in TI BASIC the Mini Memory or The flashing cursor is positioned over the 1,
Editor/Assembler cartridge is needed, but in TI Y, and D respectively. .
Extended BASIC, the 32K Expansion is needed. By hitting only the RETURN key (3 times},
To restore disk drive(s) and disk controller, use you INPUT 10 to VA, Y to A§, and DEFAULT
the command BYE or FCTN QUIT. VALUE to DV§. If you want some other value,

you need only type it in before hitting RETURN.
By taking a little time in choosing default

* values when writing a program, you can save a
Afari Upgrade Update lot of time when running it and entering data.
We have recently heard from several factory authorized Dennis D. Duke
Atari service cenier representatives who tell us that
there is an inexpensive (under $30) upgrade for the 10K
ROM operating system. The ﬂﬁginal;:)gprerat{;g system Atari USﬂngs
of the 400/800 had a number of minor errors (bugs), How can hard copy be printed from RAM memaory
-and the Revision B operating system corrected these which has been loaded from a user-made BASIC
problems. This is the first time to our knowledge that program on a cassette? I realize that this is not too
Atari has offered this upgrade. To check which operating  difficult a problem, but I have not found a solution

14 COMPUTEl November 1983
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150 pages, paperback,

‘14.95

156N 0-24.2386-11-6

Machine Language For
Beginners. Much com-
mercial saftware is written
In maching language be-
cause it's faster and more
versatile than BASIC.
Machine Language For
Beginners is a step-by-step
introeduction to the
subtleties of machine
code. Includes an
assembler, a disassembler,
and utilities, to help be-
ginners write programs
more quickly and easily.
Covers many popular
haome computers.

Spiral bound for easy access to programs.

274 pages, paperback.

'12.95

ISBM 0-94 2 386~ 16-7

COMPUTE!'s Second
Book Of VIC. This s just
the book o follow the
bestselling First Book of
VIC: clear explanations of
programming techniques,
an extensive memory map,
a mini-word processor, a
system for creating sound
effects. a custom characrer
maker, a machine language
assembler, and *'Snake,”
an extraordinary all-
machine language game.

Spiral bound for easy access to programs.

164 pages, paperback,
Spiral bound for easy access to programs,

12,95

ISBMN U-24 2 386-20-5

COMPUTE!'s First Book
OFf Commodore 64. An
axcellent rasource For
users of the 64, with
something for everyone:
BASIC programming
technigques, a memory
map, a machine language
maonitor, and informarion
about writing games and
using peripherals. Many
ready-to-type-ln programs
and games.

312 pages, paperbach.
Spiral bound for easy access o programs.

‘'14.95

ISEN Q-9423806-12-4

Programmer's Reference
Gulde To The TI-99 /4A.
Useful far everyone from
beginners to experienced
programmers. Contalns in-
structions for program-
ming in BASIC, plus maore
than 40 ready-to-type-in
programs for this popular
computer. Explanations
and examples of variables,
files, arrays, high-resolu-
tion graphics, music,
speech, editing and
debugging, conserving
memery, and mere. ,



WEUNLEASHTI

—

\




' WORLD’S MOST
IICS TECHNOLOGY.

You'll never see Infocom’s graphics
on any computer screen. Because
there’s never been a computer built
by man that could handle the images
we produce. And, there never will be.
We draw our graphice from the
limitless imagery of vour imagi-
nation—a technology so power-
ful, it makes any picture
. that's ever come out of a
& screen look like graffiti
by comparison. And
nobody knows how
to unleash your
imagination like
Infocom.
Through our
prose, your
imagimation
makes vou part
of our stories,
in control of
! what vou do
and where you
go—yet unable

trol the course of
events. You're
confronted with
situations and log- |
ical puzzles the like of .;
which you won't find elsewhere.
And you're immersed in rich E'Il‘rl-
ronments alive with personalities as
real as any you'll meet in the flesh—
yet all the more vivid because
they're perceived direcly by your
mind'’s eve, not through your exter-
nal senses. The method to this
magic? We've found the way to plug

catapult you mto a whole new
dimension.

Take some tough critics’ words
about our words. SOFTALK, for
example, called ZORK® [1I's prose

to predict or con-

our prose right into your psyche, and

“far more graphic than any depiction
vet achieved by an adventure with
graphics.” And the NEW YORK
TIMES saw fit to print that our
DEADLINE™ is “an amazing feat
of programming.”’ Even a journal as
videc-oriented as ELECTRONIC
GAMES found Infocom prose to be
such an eye-opener, they named one
of our games their Best Adventure
of 1983,

Better still, bring an Infocom game
home with vou. Discover firsthand
why thousands upon thousands of
discriminating game players keep
turning evervthing we write into
mstantaneous bestsellers.

Step up to Infocom. All words. No
graffiti. The secret reaches of your
mind are bLLkumng A whole new
dtmennmn is in there v.autmg for you.

sk,

WITAL S

The next dimension.

Infocom, Inc., 55 Wheeler 5t., Cambridge. MA 02138
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Ted Reynolds

As you scale the side of a building, maneuvering around
windows, watch out for the falling flowerpots and at-
tacking birds. Originally written on the VIC with joy-
stick, versions are included for the 64 (with joystick)
and the TI-99/4 A with Extended BASIC.

“Crazy Climber” is a game requiring manual dex-
terity and judgment. With a joystick, you control
the Crazy Climber as he scales the side of a brick
building, avoiding windows and falling objects.
The higher he climbs, the higher your score.

The VIC Version

First, type in and save Program 1. Then type in
Program 2 and save it immediately following Pro-
gram 1 on the same tape. When Program 1is EUN,
it will cause Program 2 to be loaded from tape
and RUN automatically.

When the game starts, you will see a demon-
stration of the Crazy Climber in action. After this
brief display, he will come to a stop, and you can
start play by pressing the fire button.

If the Crazy Climber falls, the game ends and
your score is displayed. Simply press the fire but-
ton to start another game. The climber will fall if
arny contact is made with a window. It's easy goin
until your score reaches 100. At this point, you'll
have to contend with falling flowerpots. At 300,
the flowerpots will stop falling, but you'll have to
watch out for birds flying from the left side of the
screen. If you reach 600, you've made it to the top
of the building, and you start at the bottom of the
next building.

The 64 Version

In this version, there are some major differences
in play. First, plug the joystick into Port 1. Hit the
space bar to start the game. Unlike the VIC ver-
sion, you can climb onto a window as long as you
have some contact with the wall. A variety of
objects are tossed down at you — TVs, pianos,
barbells, safes (it's one of those wild and crazy
apartment buildings) — and they come twice as
tast after your score reaches 150.

This version also includes a high score feature.
Pressing the space bar will start a new game.

If you'd rather not type in the program, I'll
make a copy (VIC version only) if you send a blank
tape or disk, SASE. and $3 to:

Ted Reynolds

145 North Broadway #18
Tovele, LIT 84074




1768
1798
18008
1818
1028
1838
1848
1858
1868
1878
1888
1898
1298
1918
1928
1938
12498
1958
1268
1978
1988
1998
20d8
2@1e
2028
2838
2848
20858
2ol
2878
g8
2098
2198

DATA
DATA
DATA
DATRE
DATHR
DATHA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
LDATS
DATA
DATAR
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA

216,133,252,169,8,133,251
169,10,160,0,162,4,145
251,2080,208,251,239,252,2082
208,246,169,6,141, 33,208
173,1,220,41,15,281,7
208,36,173,16,208,41,1
249,7,173,8,2088, 201,60
176,22,24,173,8, 208,185
16,141,P,288,173,16,208
165,9,141,16,208,169,1
141,188,2,173,1,228,41
15,201;11,298,36,173,16
208,41,1,208,7,173,0
208,201 ,32,144,22,56,173
@,208,233,16,141,8, 208
173.,16,288,233,@,141,16
208,169,1,141,168,2,96
76,24,192,24,169 48,189
254,2@7,141,254,287,169,8
109,255,207 ,14L, 255,287,586
173,254,297 ,233,8,133,2
173,255,207,233,52,5,2
144,18,169,48,141,255,287
169,9,141,254,287,76,24
192,120,169,122,141 ,28,3
169,193,141 ,21,3,88,96
165,161,166,161,142,08,287
165,161,205 ,0,287,2408,5
169,0,141,1,207,238,1

287 :173,1,287,14]1 ,3,208
173,8,198, 208,9, 2318,1
207,173,1,287,141,3,208
76,49,234,256

Program 4: Crazy Climber For The TI-99/4A
Extended BASIC Version by Pot Parrish, Prograrmiming
Supservisor

1@@
11@
1ze

1328

148
158
148
178
1898
158

2da

21@

22@
238

Z24@
25@

2460

DIM DLFYI,E(7),B(4) ,CE(4)

GOTO 143@

REHM HRANDOMLY PICK WINDOW & FRIN
T SINISTER HMAN

V=INT(RMND*B):: CALL DELSPRITE (#
l)z: CALL SPRITE(#4,94,2,D(V)x8
+1,E{vVIEB+1):: R=-1 Bm=1 z:
RETURN

HS=@ :: RANDOMIZIE

GOSUB a3BG
GOSUB 798
GOSUB &7@
T=F 33 U=.1 2 R=@# 31z SC
=8 :: B=112 ; : ROW=13 :
1 COL=13S

CALL SPRITE(#2,B,2, ROWY8+1,COL®
B+1)

IF R THEN CALL SPRITE (#1,G(IMNT{
HHND®S3) ) , INTIENDELA)+3, (DI(V)I+3) %
8+1,E(V)2B+1,15,@8)z:3 SC=GC+1@ :
t R=8 :1: CALL DELSFRITE{(#4)

IF (RND<U})®({R=@)% (E=@8) THEN GOSU
B 138

CALL KEYIi@,K,S5T)

IF K=569 THEN ROW=ROW-1 :t: IF (R
OW=-1)THEN ROW=273 SC=SC+1e0o
2: U=sU+SGNI1-U) /28 : BOTD 286
ELEE 288

IF KmB3 THEN COL=COL-SGN(COL-2)
2 11 GOTO 280

IF K=48 THEN COL=COL+SGN(Z2&-COL
Y2 GOTO 28

IF K=88 THEN ROW=ROW+1

Q=g =
Zm—

: 3
] == =

12 IF (R

O COMPUTEl hovermiber 198

278
Z28a

290
@9
1@

328

330
I40

OW=24) THEN ROW=@
: GOTO 280 ELSE 280
GOTO 290
B=228-B
TE(#2,B,2,ROWKE+1,COL%E+1) 11
LL SOUND(1@,Z,32)

13 SC=5C—-1889 =

I=197-1 CALL EPRI

Ca

L]

CALL COINMC{ALL,C1)11
2@

CALL FPOSITION(#l, XROW, XCOLYz: I

F XROW< 180 THEMN 200

CALL DELSPRITE (#1113
0o Zee

T=1 13 VmZ 31 CALL DELSFRITE (M1
1 CALL BAY("UHOH")rx REM REMO
VYE "CaLL S5a¥Y" IF W/0UT SPEECH 8§
YNTHESIIER

IF TP THEN T=a4@

CALL SPRITE(#2,128,2,ROWeB+1,C0O
LeB+1,25,@) ) FOR I=1 TO 95 11
MEXT 1 11 CALL HMOTIOMN(®2,18,8)

IF C1 THEM

Q=9 1 BOT




Tl wversion of “Crazy Climber,”

Is5a

340

378

a8
39@
ABa
s1e
428

438
44a

406
44LB
470
4846
490
=1l
ale
S20
S36
S48

S56

SheE

aTe

SRa

598

CALL SOUND(-%8,-7,2)11 CALL SPR

ITE(#3,124,14, (ROW+2)28+1,COLEE

+1,18,8@)

CALL SOUND(BQ,S020-TH4@,Y) 11

T+l 313 IF T<£4&% THEN Z&8

CALL FPOSITIOM(#1,0R,DC,#%3.CR,.CC

Yz IF DR>192 THEM CALL DELSPRI

TE(#1) :

IF CR>145 THEW CALL DELSFRITE(#

2,#3):2: GOTO 408

GOTO 346

IF TP THEN GOTD i@

CALL DELSPFRITE{ALL"Y::

o 12& MEXT L a2
: CALL SCREEN(14)
DISFLAY AT(1@,5):"YOUR SCORE
"3 EC

IF SC*HS THEM HS=5C

DISPFLAY AT{(13,5):"HIGH SCORE
"3 HS

DISPLAY AT{1&4,3):"PLAY AGAIN 7

ACCEPT AT(16,1F)BEEF WVALID

ATE("YN"}BIZE( 1) : ANG S

IF ANS$="¥" THEN 178

STOP

REM DEFINE CUSTDM CHAR

FOR I=128 TO 121

READ A%

CALL CHARI(I.As)

HEXKT 1

DATA FFEBOPBOPEPBOBREEER, FFP181016

181a81d@1

CALL MAGNIFY{(4):=:
el

]

CALL CHAR(112,"@3232321Z273F@303

AIZP4608 1 FRERIPTRADABAPACBEATAR

B7E8AB0RBEASABABE" )

CALL CHAR{114,"8161810883878%11

9810101019101 1CACAC4BAEAFCCAC

PCECAsB 1 BRB1@2858" )

FOR I=8 TO 4 z: READ CH(I):: G(

IY=124+4%] :: CALL CHARI(G(IL),CS
(Lk)s= NEXT I

DATA Z2@T7TAFFTREZASAOAGEIAPACOQAEDD

AP0 4 PEFFREAAFAPAd @R R

PROSEE8

DATA OPOBAPAAZFEFIFEFIFIFIFIF3F

T=

FOR EL=1 T
CALL CLEAR :

CALL CHAR!1B8@

92 COMPUTE Movemberisad

H88

al@

L2090

—hIf

o448

&£58
&8
&Ta

&89

a8
T8
718

728

738

748

E=t

T&B8

770

TED
790
aaa
a1

aB2a
BTa

B4@
a85a
Ban
ava

Bae

SF 3PP P00 EPPOFBFBF YDAFCFBFBFBF
BFe1818

DATA AdRA@1@1@3856F11Z2T7IFIFL212
10121 0PPPPCPEAFPFBFCFEFEFAF2121
Z2l1@1@

DATA @SEF0PEFBFAFIFPAGOOGEEAAGNQ
G PPER A 2 PEAFPFAFEDPOAPEOPODD
fagdaad

DATA ABPPPPRPOPRDOPRRODIGT1IEZSCTC
FCFE78@810830460C 18340 CABSAPE0B00
Pedpaad

CALL CHAR{1@4,"@#1A7VAFIF1F1518a88
REAARAP2AZP 101 FARPEAFAFBFES58881
@1920284048808a888" )

CALL CHAR{188, "#2848587@2101@8181
22204520000 BRARAACARARARAR
B484040L000000008" )

CALL CHARI(9&4, "FFPP000R¢GRA1C1CHAE
PERLRTATEZBICIF27IF7FFFFFFFFFF37
ZF1FO38F IF3FTFFF ")
RETURN

CALL COLODR(12,1,1)¢:
{7,1,1)2: REH SET UP MWALL

CALL CLEAR 3 CALL SCREEN{Z2)::
ROWS="3yuyx YRy YR YR YR YR YR YR YR YN
yry"

ROM 2= W YR YR YR VR YR YR YR YH YR VR
'FN ?): Ll

FOR ROW=1 TO 23 STEP 2 :: DISPL
AY AT(ROW, 1):ROWS$ :: MNEXT ROW
FOR ROW=2 TO 24 STEF 2 :: DISFL
AY AT (ROW, 1):ROWZe NEXT ROW
FOR ROW=3 TO & :: FOR COL=5 TO
295 STEP 18 CALL HCHAR(ROW,CO
L,1@@,4):=: MEXT COL := NEXT ROW
FOR ROW=1% TO 22 :: FOR COL=S5 T
0 25 STEF 12 CALL HEHAR (ROW,
COL,1@@,4):: NEXT COL r: MEXT R
oW

FOR ROW=11 TO 14 ::
TO 28 STEP 18 ::

CaAaLL COLOR

FOR COL=1@&
CALL HCHAR (ROW

,COL, 108 ,4)=2: NEXT COL :: NEXT

ROW

CALL COLOR{12,15,7):s CaALL COLOD

Ri9,1,113

ElB)=4 :: E(l)=14 : E(21=24
Ei{3)=% zz E{(4)=1% :: E(S5)=4
Ef{a)l=14 :: E(T7)=24

Dig)=2Z 11 Dlly=2 =2: D(2)=2 2: D
{(3¥y=18 :: Dig)=1@ 2 DI(Sr=18 ::
Di&)¥=18 =z: DIF¥I=18

RETURM

REM TITLE PAGE

fall CLEAR =: CALL SCREEMILS)

ROWS="xyxuyryxyxy" 1 ROWZF="wyuy

nyHyxHyn"

CALL COLDR{12,15,1%5)

FOR ROW=7 TO 23 STEF 2 :: DIGFL
AY ATI(ROW,Z):ROWS MEXT ROM
FOR ROW=g8 TO 24 STEP 2 :: DISPL
AY ATI(RDMW,2) :ROWZ% :1: NEXT ROW
CALL COLOR{12,15,7)

DISPLAY AT(4,193z"T H E" =z DIS
FLAY ATIB;17i:"C R A I ¥Y" DI
SPLAY AT(18,15):"C L I M B E R"
FOR I=1 TO 83 zz NEXT 1 =: E=1
14 2 I=20@ :: ROW=1% :: COL=&
CALL SPRITE(#2,B,2,ROW$8+1,COL%
B+1)::2 CALL SOUND(1@,7,2)



: ROW=ROW-1

a92@ B=228-B :: I=197-7 :
t: FOR I=1 TO 5@ :: NEXT I 21
IF ROW>1 THEN S80
96@ TP=-1 :: GOTO 320
91@ TP=@ :: DISPLAY AT{1&,13): "USE
E,S.X.D KEYS" :: DISPLAY AT(17,
13):"TO AVOID FALLING®
92@ DISPLAY AT{18,13):"08JECTS." ::
‘ DISFLAY AT(26,16):"500D LUCK:!'"
93¢ FOR I1=1 TO 1666 :: NEXT I :: CA
Li. DELSFRITE(#2):: RETURN
948 END o)

COMMODORE 64 SOFTWARE
THE MAILER: A list and label program ideal for mailing

lists. Disk. 30.00
SUPER MAILER: A deluxe version. Adds sorts, searches,
alphabetizing and more. Disk. $50.00

DATA-BYTES: A datastorage and retrieval program.
Prints hard copies. Integrates with the mailer. Disk. $30.00
THE EDITOR: lnteyrates with maiier and data bytes pro-
grams. Add sorts, enhanced editing features and more.
Disk. $30.00
SALES 64: Generates personalized sales orders, receipts,
invoices & packing siips on economicai plain paper.
Tractor feed compatible. Disk. $30.00
TRSE0 Mode! 100 version $30.00 (tape) Deluxe version 550._00 (tape)

SUSIE SOFTWARE

709 Wilshire Drive, Mt. Prospect, IL 60056 (312} 394-5165
. ] .

STOP PLAYING GAM N

M Calcutate odde an HORSE RACES with ANY COMPU.
TER using BASIC. .

W SCIENTIFICALLY DERIVED SYSTEM really works. TV
Station WLKY of Lovisville, Kentucky used this sylem
to predict the odds of the 1980 Kentucky Derby See
the Wall Street Journal {June 6. 1980) article on
Hnrsp-Handicapping  This system was written and .
used by computer experts and is now being made available to home camputer owners. This
meltad is based on storing data fram a large number of races on a high speed. large scale
compyter. 23 factors taken from the * Daily Racing Form ™ were then analyzed by the
computer to see how they influgnced race resulls From these 23 factors. ten were found to
be the most vital in determining winners. NUMERICAL PROBABILITIES of each of these 10
factnrs were then computed and this tarms the hasic of thic REVOLUTIONAAY NEW
PROGRAM

& SIMPLE TO USE- Obtain ~Daily Racing Form ~ the day beiore the rages and answer the 10
quesbons about each ierse Run the program and your computer will gnnt out the odds for
all horses m eagh race. COMPUTER POWER gives you the advaniage!

& YOU GET 1) Cassette .

2y Lishng nl RASIC pragram for use wilh any computer .

3} Instructans on new 10 get the needed dala from the - Daily Racing Form™
4} Tips on using 1he odds generated by the program

5) Sample form to simplity entening data for each race .

—————————— MAIL COUPON OR CALL TODAY — - — —— e — —

3G COMPANY, INC. DEPT. CO (503) 357-5607

RT. 3, BOX 28A, QGASTON, OR 87119

Yes, | wanl 10 use my compuier for FUN and PROFIT Please send me programs

at $24.95 sach. Crcle the cassette you nead: PET/CBM, vIC-20 Gommodare 64,
Sinclair Timex 1000, Alari, TRS-80, Color Computer, ar
Appie {Apple Disk avallable—add $5.00) . by
enciosed 18. [ check or money orger [ MasterCard [ Visa L J

Card No. Bxp dale
NAME [
ADDRESS
GITY STATE 2P

START LISING YOUR COMPUTER FOR

FUN and PROFIT!

il E: i

§ MODES: pen, brush, text. CURVED SHAPES: arc, circle, ellipse.

1 STRAIGHT SHAPES: box, line, triangle, parailelogram. FILL: pen- or
brush- filled shapes, SETTABLE COLORS: pen, bristies, brushmoves,
four dot-colors, crosshair, border. MOVES: horizontal, vertical, diagonal,
by det, brush width, character. POINT MOVES: to start, end, midpoint,

Il next home, perspective. BLOCK MOVES: copy, rotate 90°, halve/double

A across and down, mirror across and down. SELECT FEATURES: file save;/

§ get picture or block to tape /disk; mix shapes, text, all graphlcs
characters; eight storable brushes; select brush width; tilted shapes;

\ perspective point and line; mark start, end, perspective point; Help Menus

R I,

Each cassette program has manual with complete instructions. Postage
and handling add $2.00 tor US or Canada, $4.00 foreign. Paymaent in
advance in US Dollars by check or international money order or via visa,
MG, American Express. ’

¢ EDUCATIONAL ART: Art the modern way. For ages 12 and up.

®FUN; You O8sign 11, PAINTFPIG does the work.

» PROFITABLE TOOL: PUT PAINTPIC PICTURES IN YOUR OWN
PROGRAMS & GAMES. .

¢ SOPHISTICATED: Fourth generation application for the
Commodora 64. .
REVOLUTIONARY: THE END OF CRUDE GRAFHICS FOR THE 64

November 1983 COMPUTE! @3




" ALPHA BLAST

Daove Miller

A test of judgment, speed,
and accuracy, this game is
a good educational tool for
children and fun for adults.
Originally written for the
Atari, versions are also

for the gun you use to
shoat the characters.
Memory location 20

. is the timer. You may
safely remove lines
which contain only

included for the VIC, e i REMarks (no GOTOs
TI-99/4 A (with Extended  Color Computer version of ' Alpha Blast.” : will reference them). -
BASIC), and Color A challenge: See
Computer. Joystick required (optional for TI ' ) if you can get past round 25.
version). : i

e — Progfam 1 Alpha Blast — Atari

. . - . 169 BOSUB &63@:REM TIT

This game is fun to play and will also sharpen 116 GOSUB 698: REM REDEﬁIﬁgUE;gET

your alphabctizing skills. How many times do 129 DIM N(4):HIGH=@

you find yourself saying, “Q, R, S, T, U-yes, T 136 ROUND=8:S5CORE=8:TIME=56

comes before U”? I know I've often said it. 14@ GRAPHICS 18:POKE 75&4,CHSET/256:S
The object of ““Alpha Blast” is to shoot the . ETCOLDR 2,6,5:SETCOLOR &,8,16:5E

\ O SNOf , TCOLOR 1,9, 6:LASTNUM=@
four letters displayed on the screen in alphabetical 141 rosITioN 15,657 #6 : SCORE

order. Sounds simple enough, butitisn't. Andto 145 REM x%%x% USE INVERSE CONTROL *F°
make it more difficult, you're being timed. For IN 1ST PRINT
each correct answer you are awarded points based =€ FOR T=1 70 18:POSITION 2,T:? #6;

P

" . a L . : 7 a0 w,

on the internal character set value. Since Iam Tﬁ} PDSIT“_JN 1,727 B637_"NEXT

usinglowgrcaselettervalues, anAwou_ldgive 165 REM %%%x USE INVERSE *%° FOR PRI

you 97 points, G would give you 103 points, and NT _

so on. If you fail to shoot a letter in the correct 178 POSITION 16,6:7 #6;"R": SCRN=FPEEK

order, the value of that letter will be subtracted coo) Fron e BT sROUND ROUNDe 1

. . . - El 3

fromy.ourSCOre. Ifyou_getallfourlet.tersnght, 188 TIME=TIME-2:REM SET INCREMENT FO

you will advance to the next round with new let- R TIMER :

ters to shoot and less time in which to doit. If 185 REM xX%&¥ RANDOM LETTER GENERATOR

time runs out before you'complete a round, the 192 E‘(‘;);w}tnnmm ¥26) +97:FOKE SCRN
e ; . . .

game ends, giving you a final score and the high 255 (2} =1NT irRND (2) x26) +97: POKE SCRN

score. +54,N(2): 1IF N¢2)=N(1) THEN 286

This program uses a redefined character set 218 N(3)=INT(RND (@) x26)+97: POKE SCRN
94  COMPUTE! November 4983




sS85
>Ba
387
i9g
Sy
SR4

78
4+ GEF

MM=KN¢T):IF LM< NM THENTS7
SC=5L—-(MNM+?41 : GOTOZ9H
SC=SC+MNM+Z4z LM=NN

OM T GOSUB4g®, 418, 47@, 350
LL=L1@3F48: GOSURZa/ma

IFLM:> MM THEKMBOSURZHS: GOSUBEZ15:
GOSUR225:605UE?ES:FORI=1TO4=TT{
T)=1:NEXT B
FORI=1TU4: DE=DR+TT (1) s+ NEXT: IFDQ
=4THEMNL1 & &

WR=8: GOTOES3
FORI—A1lTUs3aIEr- be8E1 11, 1-51,3)

ANEXT:FORI=41ITDI9S5TEFP-1:RESET I

41@

424

45@

433

s I-Z1} i NFAT: 6DSUBZES: GRTO445
FORI=SO0TOS4:SET(I,60—T1,3:NEXT:
FORI=5@TOS&:RESET(1,4@-1) :HEXT:
GOSUBZ1S: GOTOA 4§
FORI=41T0338TEP-1:8ET{I,68-1,3
rMEYT:-FORYT=41TOZZIETEFr—1: REGECT { L
2 EE-I} i NEXT:GOSUBZ2S5: 50TO448
FEORI=SOATOS8:5ET(I,I-31,3):NEXT;
FORI=S@TOSB:RESET(I,I-Z1):NEXT:
GOSUEZ3S .
TTiTr=1:T=B:F=B: RETURM

16568 CLSE;PRINTI4S, "[PFRE"5: PRINTaS]

1716
igil
Z2etig

BT cPRTNTRIAS, 0. BRI
NTR11@, " SYENas"; : FRINT211 4, * 58
[

[)
LC=1142: GOSUB2&dp
GOTO1&11
SC$=STR${5C) :FORI=2TOQLEN [SC$}:
DD$=MIDS (S5C%, I1,1): POKELC+1, VAL
{DD$) +46: NEXT: POKELC+I, 32: POKE
LE+I+1,32:RETURN

1B6¢d DATA &,9,11,7,8,4,1%,9,148,13,

1691

19878

14828

1531

1Z2,8.14,12,18_,8,12,12,14,%,14@
. 12,8,i4,12,14,8,12,12
& DATA 14,12,14,8.8,4,14,8,16,1
IZ,12,12,18,5,14,1%,8,4,13,14,
S.l0,12,12,4,14.,3,10,4,8, 10,4
»id,Z,8,4
DATA 10,8,1@,8,12,12,9,48,16,5
«B,4,15,5,184,15,8,4.14,13,18,
T,12,12,14,13,14,12,8,8
DATA 14,13,16,6,127,4,14,13,14
1 F.6,4,14,12,12, 12,12, 42,13,1
4,.5,18,4,8,10,5_ 1¢,5,12,12
8 DhThA 18,5, 7,0, 4,0,18,5,7,68,8,
4,.18,9,6,%,8,4,%,.4,5,1i0,4,8,1
Z,14,4,8,17,12

Program 4: Alpha Blast — TI-99/4A

Evtatded BASIC Vorsion by Pat Marrlsh, Mregramming

Superdsor

1883 GOgUBR Sia

113 RANDOMIZE

126 DIM K3

138 CALL LCLEAR :: CALL SCREEN{14)

138 tALL HCHAR(B,S3,126,24):: DISFLA
¥ ATI1E,9»:"8 L BEHA -~ B L A
S T" :: GALL HCHAR{12,S,128,24)

158 CALL MABNIFY(Zl:: FOR L=1 TO 2B

148

17 &

IE COMPUTE

CALL EFRITE(#L,lNT{RND1261+b5,I
NT(RND*13J+3,INT!RND‘Z4!!E+1,IN
T{HND3321*3+1,INTtRNDIéﬂ)—3ﬁ,IN
TEIRNDR LG —F 6]

Ir L—23 AT U1lsFLAY AL (X1,18);
"GET READY'™

It Bty

178
pry Ll

L2110

LIl

248

HE=6

CALL CLEAR ::2
CALL CQLOR{1Z,4a,.1}

DISFLAY ATI{l1,48):"HIGH SCORE:":H
£ 2: U=8 :: R=@ :: SC=g

U=+, dZ256GMf1-1)Y:: R=R+1 :: DI
FLAY AT{S,14): "ROUND #";R :: @
SFLaY aTf2,4): "SCORE:

{5 SPALCES!";5C

=
I

FOR I=& TD 21 :: CALL HCHARI{I,&
L1281 MEXT I

FOR I=S TO 7 STEF 2 :: CALL VCH
ARLS, 1,995,173 MEXT I ]
FOR I=3 TO 9 STEP & :: CALL vEH
AR(4,I,126,261:: NEXT I :z: CALL




TI version of *Alpha Blast.”

2058
2464

27g

284
294¢
g

A ]

328

330

346
350
3L€

3760

383

399

48d
410
429
43¢

440

104 COMPUTE!

HCHAR(4,4,128,5)1: CALL HCHAR(
23,4,128,5)

FOR I=6 TO 3

N(I)=INT (RNDK2&) +65

FOR J=8 TO I-1 1: IF NC(J)=NC(ID)T
HEN 2690

NMEXT J NEXT I i

CALL SPRITE (#6,42,3,97,153)
CALL SPRITE(#2,N(#),14,57,153):
: CALL SPRITE(#3,N(1),14,97,201
:. CALL SPRITE(H#4,N(?),14,137,
:: CALL SPRITE(#5.N(3),14,9

1: B=-1 = =—1

CALL JOYST{1,X,¥):: IF ABS(X)+A
BS(Y)<{>84 THEN CALL HCHAR{(ROW, 6,
32):: ROW=RDW-U :: IF ROW<S THE
N 469 ELSE 338

IF (X=9)%{Y=4)%x(A)THEN CALL PAT
TERN(#2,32,#56,43)3: VIT)=@ A
=% 33 BGOTD 3I9Q

IF (X=4)%{¥=90)%x{B)THEN CALL PAT
TERN(#3,32,#6,43):: VI(T)=1 B
=@ 3 GOTO 394

IF {(X=@)x{Y=—-4)Xx{T)THEN CALL A
TTERN(#4,32,#%4,43):z: VIT)=2 ::
C=a@ G60TO 398

IF (X=-4)t(¥=ﬂ)t(D)TﬂEN CALL PA
TTERN(H#S,32,#868,45):: VI1)=3
D=@& :: GBOTO 2948

CALL HCHAR(ROW,&6,32):: ROW=ROW-
U ::z If ROW<S THEN 484 ELSE 3308
CALL SOUND(-1@,2¢@d,2):: CALL FA
TTERN(#5,42):3: T=T+1 2: IF T=4
THEN 458 ELSE 330

DISFPLAY AT{(22,11): "YOUR
uptn

CALL SOUND(BSd,116,5,12d¢,5)2:
CR I=1 TO 268 :: NEXT I
DISPLAY AT{(24,18):"PLAY AGAIN(Y
/NY " IF SC>HS THEN HS=GC
CaAaLL KEY{O,KEY,S5T):: IF §5T=6 TH
EN 438

IF {(KEY=89)+ (KEY=121)THEN CALL
CLEAR :: CALL DELSPRITE(ALL):=:
GOTO 208 ELSE 569

TIME IS

F

Novermber 1783

45@
458

470
489
498
Seg
S18
3zZ@
9Zie

o940

3958
S&@

REM EVALUATE ANSWERS
FOR T=¢ TO 2 IF N(VITI)<N{V(.
T+1))THEN 489
SC=SC-INT(1.SXRXROW) : :
SC=SC+INT (RERUW)

NEXT T

CALL DELSPRITE({(ALL)::
REM CHAR

CARLL CULUR(14,9,1)
CALL CHAR{1?2@,"@B87E7E7E7E7E7ESS
"):: CALL CHAR({128,"")
CAiLL COLOR(12,6,18):1
R(13,1,9)

RETURN

END

BOTO 490

6070 218

CALL cOLO

Lo}

MAIL AN
PRESENTS THE LARGEST SEL ECTION OF THIRD
PARTY ( IBLE PRODUCTS

AT LAST! :
MAGAZINE PROGRA
COPYING WITH EASE

MAG-RAK HOLDS YOUR
MAGAZINE IN A CONVENIENT
AND COMFORTABLE POSITION
WHILE YOU ENTER PROGRAMS
INTO YOUR COMPUTER —
—~ALINEAT ATIME

— A PAGE AT ATIME

NOW YOU CAN :
— CUT PROGRAM COPYING TIME

— REDUCE ERRORS

— SAVE VALUED MAGAZINES, INTACT

$34.95 POSTPAID
CALIF. RES. ADD 6'2% SALES TAX
CANADA — ADD $2
CHECK OR MONEY ORDER (ONLY) TO:

R&L PRODUCTS

BOX 26A89
LOS ANGELES, CA 90026




Davict D Thomburg, Associate Editor

Bucky And The Turtle:
Exploring The Geometry Of Thinking

The philosopher, mathematician, inventor, and
citizen of the whole earth — R. Buckminster Fuller
— died this past July at the age of 86. Bucky influ-
enced many people through his mathematical
discoveries, and delighted millions more through
his designs resulting from these discoveries. The
geodesic dome stands as the most easily récog-
nized of his creations.

While we can appreciate the results of his
thought, it is especially valuable for readers
of this column to acquaint themselves with his
"‘geometry of thinking” —a philosophy called
“Synergetics.” '

Synergetics is a mathematical formalism that,
according to Fuller, embodies the design princi-
ples of the physical universe. His exposition of
these principles formed the subject of two books,
Synergetics and Synergetics 2 (Macmillan, 1975 and
1979, respectively). While many people marvel at
the beautiful simplicity of the geodesic dome or of
the tensegrity structures Fuller discovered, few
have taken the time to understand the underlying
mathematical principles that led to the creation
of these structures.

It so happens that the principles of Fuller's
geometry are easily grasped once one realizes
that Synergetics is identical to the mathematical
formalism of turtle geometry.

Process Descriptions

In turtle geometry one deals with process de-
scriptions rather than with static descriptions of
geometric figures. The two operators (FORWARD
- and RIGHT) change the state of the turtle and can
be used to move it anywhere on a surface. Asa
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result, any static figure can be equivalently de-
scribed by the process that created it. Process-

. based descriptlions are central to Synergetics as

well. :
While it is impossible to do justice to the for-
malism of Synergetics in the short space of this
article, several key concepts (and their equivalent
expressions in turtle geometry) will be described.
Each concept will be presented first from the per-
spective of Synergetics and then from the per-
spective of turtle geometry.

1. There is no continuum. There are no solid
surfaces in the universe, no flat or smooth areas.
Wherever scientists have looked, they have only
uncovered localized energy fields which we per-
ccive as discrete countable atoms. These atoms -
establish spatial relationships with other atoms
through mutual optimization of their energy
fields. The idea that the universe is composed of
countable parts, that it is somehow granular, has
an interesting expression in turtle geometry. Since
the turtle responds to one command at a time,
either it can move or it can turn. The fact that the
turtle cannot turn while moving means that, in
common with Synergetics, turtle geometry does
not allow continuous curved surfaces.

2. Measurements in geometry need only two pa-
rameters — frequency and angle. These two param-
eters are sufficient to describe the location and
placement of the nodes associated with the dis-
crete quantized atoms which comprise the matter
of our physical universe. The process by which
one can move between any two nodes in the uni-
verse is capable of being expressed in tefms of a-
combination of linear movements along nodes




and angular reorientations.

In turtle geometry, this central concept is
expressed by the fact that combinations of the
commands FORWARD and RIGHT are capable of
repositioning the turtle to any desired location.
Fuller’s use of frequency instead of distance is a
result of his desire to remove absolute scale from
his geometry. ‘ _ '

3. There is no simultaneity. The physical uni-
verse is an unfolding scenario of nonsimultaneous
(but partially overlapping) energy events. The
finite speed of light governs our perception of the
physical universe. A pair of events that appear to
be simultaneous to one observer will appcar to be
nonsimultaneous to a second observer at another
location. Since nothing happens “‘all at once,”
then all events and structures are the result of a
process which created them. Traces of completed
events resulting from separate and distinct pro-
cesses may appear similar to each other.

Simple Is Powerful

A problem with static descriptions of systems is
that they do not preserve the details of the pro-
cesses which created them. Since the process con-
tains more information than the static trace of its
result, a process description is inherently more
fundamental. Furthermore, process descriptions
are often more compact than static descriptions.
This surprising result lends force to the idea that
simpler descriptions are more powerful. -

Turtle geometry defines objects through the
description of the processes that create them.
Computer-based implementations of turtle ge-
ometry allow the explicit creation of procedures that
describe the steps needed to create various geo-
metrical shapes. These procedures can often be
treated as extensions of the computer language

itself. Logo is a prime example of a language that "

does this.

There are many advantages of process-based
descriptions. In conventional coordinate geom-
etry, for example, the static description of a square
located on a grid consists of specifying the coordi-
nates of the square’s corners.

(0,50} | - (50,500

.........................

(50,0)
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To create a new square at another location,
one must create a new set of coordinates for each
corner. In turtle geometry, once one has defined
a procedure which creates a square, additional

. squares can be created by moving the turtle to a

new location and using the ““square” procedure

-at that point.

4. No two events can occupy the same space at the

. same time. Two energy events that are in close

temporal and physical proximity will interact with
each other in one of several ways, including:

a. tangential quoidance. One event can cross
over or underlanother event.

oot ""IIlI:"
ML

b. modulated noninterference. If the energy
events consist of a train of pulses and spaces,
their paths can cross in a fashion similar to
that displayed by two rows of cars which are
changing lanes on a freeway. ‘

T
pepreeree?
oT

tig

o
ty
.
ey,
Yoy
h

lI'IlIIl

c. reflection. Two events can reflect from each
other and acquire new paths.




d. refraction. Two events can, on achieving

close proximity, perturb each other’s path to
avoid a collision.

e. collision. When two energy events come
into sufficiently close proximity, they may
collide and smash into several other energy
events which go off in a multitude of new
paths.

f. attainment of critical proximity. When two
energy events become sufficiently close, they
may go into orbit around each other. As a

result of this coupling, they form a new
system.

There are six ways in which two energy events
can interact. There is no way two energy events -
can occupy the same place at the same time. The
concept of a dimensionless point resulting from
the intersection of two lines is thus meaningless
in the physical universe.

In turtle geometry a secondary consequence
of this concept is that different procedures can be
used to create figures which appear to be identical.
A triangle, for example, can be created by fol-
lowing a left- or right-handed path.
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Even though the finished figures are identical
(such paths are called state change invariant), the
fact that they result from different procedures can
have important consequences. For example, an
assembly-line robot that moves parts between
three work stations will only perform its job prop-
erly for one path description. ‘

5. Irrational numbers are unnecessary. Synerget-
ics involves a system of measurement based on
discrete angles and countable frequency incre-
ments. Space-filling structures are formed from
polyhedra, the minimum configuration of which
is the tetrahedron. As the frequency of a structure
is increased (by constructing polyhedra with
greater numbers of nodes); one approaches the
construction of objects Lhal appear nearly round.

These objects are composed of a vast (but
countable) number of discrete chords. Since such
surfaces can be formed with any complexity
desired, and since each surface is still bounded by
chords, there is no need in Synergetics for irra-
tional numbers such as pi. ,

This is easily demonstrated in turtle geom-
ctry. To send the turtle on a circular trip, one
might instruct it to take 360 steps, turning by one
degree after each step.




Circular paths with different sizes can be
created by changing the size of the step or by
changing the amount turned at the end of each
step. Instead of dealing with the concepts of di-
ameter and area, turtle geometry creates circles
through the concepts of perimeter and curvature.

6. Meaningful descriptions of processes are local.
Every cclestial object is in motion with respect Lo
every other object. These motions, viewed as a
set, are nonsimultaneous.

Furthermore, the interactions of these various
motions vary widely over the eons of time. Asa
result, any meaningful system of geometry must
describe local processes without reference to an
absolute origin. A description of a triangle must
describe only the triangle itself and not be depend-

ent on the reference frame in which the triangle
is being envisioned.

The concept of local descriptions of geometri-
cal figures is central to turtle geometry. In contrast -
to conventional coordinate geometry, turtle pro-
cedures provide inirinsic descriptions of objects.
As mentioned before, a coordinate representation
of a square applies to that one square only. The
points on this one square are fixed in relationship
to the origin of the coordinate system. In turtle -
geometry, on the other hand, a square is defined .
by the local steps that are needed to create it. A
procedure such as:

TO SQUARE
REPEAT 4 [FORWARD 25 RIGHT %0]
END

will always create a square path regardless of the
turtle’s location and orientation.

If, as Fuller believed, Synergetics provides
the proper geomelric framework with which to
view the universe, then the incorporation of turtle
geometry in various popular and user-friendly
computer languages promises to help expand the
awareness and creativity of all its users. The fact
that many of the users of turtle geometry are chil-
dren suggests that the child’s view of the physical
universe might have more power than we ever ex-
pected. o]

~ JOIN THE
COMPUTER
REVOLUTION
WITH A MASTERY
. OF THE KEYBOARD!
In the age of the computer, everyone
from the school child to the Chairman of
the Board should be at home at the
computer keyboard. Soon there will be
a computer terminal on every desk and

in every home. Learn how to use it right
...and have some fun at the same time!
Rated THE BEST educational program for the VIC 20™
by Creative Computing Magazine

TYPING TUTOR PLUS WORD INVADERS

The proven way to learn touch typing.

ViC 20 (unoxpanded) Tape $21.95
practice an entertaining game. Highly praised by customers:

vaders is sensationalf'
Customer comment says it all . . .

class by practicing at home.”

COMMODORE 64 Tape $21.95 COMMODORE 64 Disk $24.95

Typing Tutor plus Word Invaders makes learning the keyboard easy and fun!
Typing Tutor teaches the keyboard in easy steps. Word Invaders makes typing

"Typing Tutor Is great! ", "‘Fantastic™, "'Excellent", High quality ", “Our children
(ages 7-15}literally wait in line ta use it. ", "Even my fittle sister likes it ", "'Word In-

" .. It was everyihing you advertised it would be. in three weeks, my 13 year old
son, who had never lyped bafors, was typing 35-w.p.m. I had improved my typing
speed 15 w.p.m. and my husband was able ta keep up with his college typing

(FLIGHT
SIMULATOR) g
CARTRIDGE
FOR THE VIC 20
$39.95

JOYSTICK REQUIRED

Put yourself in the pilot's seat! A very challenging
realistic simutation of instrument flying In a light
plane. Take off, navigate over difficult terrain, and
land at one of the 4 airports. Artificial horizon, ILS,
and other working instruments on screen. Full air-
craft fealures. Realistic aircraft performance —
stalis/splng, ete. Transport yourself 1o a reaHime
adventure in the aky. Flight tested by professional
pilots and judged “terrifig"!

Shipping and handling $1.00 per (sl

order. CA residents add 6% tax.

ACADEMY
SOFTIWARE

P.O. Box 8403, San Ratael, CA 94912 (415) 499-0850

Programmers: Write 10 our New Progr;am Manager concaming any sxceptional VIC 20T™ or Commaodorne 64TM gama or other program you have devetoped.




NOW PLATO COURSEWARE

MAKES ALGEBRA FRIENDLY.

Algebra can be a fascinating
learning experience with the
help of PLATO® educational

Coursewarnre.

PLATO helps bring out the
best in your child...and
the best in your Apple 11
Plus or Apple Ile.

A new series of PLAIQ
lessons can help your kids feel
comfortable and confident
about Algebra. Practice
problems change at random

tn challenge them: examples
of solutions guide them; per-
formance reports encourage
them. If a mistake is made,
PLATO shows kids the correct
answer or how to correct it.

So before they know it, they're

P

LAIO

into Roots, Polynomials,
Factoring, Equations and
much more.

These Elementary Algebra

lessons join the growing PLATO

library of quality educational

COMPUTER-BASED EDUCATION

courseware for microcomputers.

Other lessons include Math,
Foreign Languages, Physics-
Elementary Mechanics,
Computer Concepts, Computer
Literacy and Keyboarding.

See the PLATO line at selected
retail outlets. All PLATO micro
courseware is available for the
Apple Il Plus and Apple [le.
Some lessons are also available
for the T199/4A and Atari 800.
For a free PLATO catalog:
Call toll-free: 800-233-3784.
{In Calif., call 800-233-3785.)
Or write Control Data Publish-
ing Co., PO. Box 261127

San Diego, CA, 92126.

Warrarsy avallable free from Control but.l.?uH:H‘rum Ca,
#4255 Eastgae Mall, San Diego, CA 52121

Ge

CONTROL DATA
PUBLISHING



" Phone Directory
And Dialer For The Tl

- Ken McCann

This u.seﬁd program will work as a phone number file  dial are as follows:

as well as an automatic dinler. It will run on the Tl
with or without Extended BASIC.

b SR

Your computcr, cassette recorder, and TV are all
you need to run this program. Although it is writ-
ten in standard TI BASIC, it will run faster if you
‘have Extended BASIC. : .

DATA statements are included in the pro-
gram, so only one load is required. Also, with the
data files at the beginnin%l of the program, data
entry is simple and straightforward. The line num-
bers and the file numbers are the same, to make
updating and deleting less complicated.

DATA Line Format

Enter the name and phone number informa-
tion for your personal directory in the form shown
below (also see line 1in program for same exam-

_ple) :

Line No. File No. Name Phone Number
1 DATA 1, MCCANN.K, 1,2,3,4,5,6,7
“ vatiables A B% CDEFGHI
{in program) ’ .

The last DATA entry must be followed by an END
line. For example: ‘

40DATA 140,END
Auto Dialing

In most cases, the accuracy of the frequencies -
generated with the CALL SOUND statement is
not close enough to use as “touch tones” 1o dial
the phone. Therefore, I executed CALL SOUND
statements with a frequency counter hooked up
‘to the TV audio output, and added or subtracted
until I got the proper frequency.

 To use the Auto Dial feature, hold the phone
up to the speaker of your TV and press C. Note
that you must have a Touch-Tone type-phone to
use the Auto Dial feature. Two tones were used,
and the frequencies for each digit of the phone
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6 770,1447

1 697,1209

2 697,1336 7 852,1209

3 697,1447 8 852,1336

4 770,1209 9 852,1447

5 770,1336 0 941,1336 .
Program Operation

Search Name and Dial: Type RUN, then press N
to enter the Search mode. You are prompted to
enter the Name exactly as it is in the files and then
to press ENTER. The computer will display the
DATA item called for. Press C, and the computer
will PRINT the number and sound the dial tones
for the number. ‘ '

List: Type RUN, then press L to enter the List
mode. You will see DATA as it is in the files. Press
C'to look at the entire list. '

Letter Index List: Type RUN, then pressIto
enter the Index Mode. Then simply enter the first
letter of the last name and press ENTER. The com-
puter will display all the entries beginning with

- that letter.

Program Explanation

Lines 1-299 can be used for DATA statements.
Remember to put the END statement last, after all
files are listed.

Lines 300-480 set up the menu. .

Lines 510-740 list all DATA items in the order
they appear. ‘

Lines 810-990 search DATA for a particular
name.

Lines 1000-1820 dial the number and print
the file number. |

Lines 1830-2030 search for and print all names
beginning with a given letter.

Phone Directory

! DATA 1,MCCANN.K,2,1,2,4,4,4,4
2 DATA 2,ELAUSS.S5,5,5,5,1,2,1,2
3 DATA 3,NIXON.R,3,3,3,4,5,4,5

4 DATA 4,END
380 CALL CLEAR




316 PRINT "PHONE DIRECTURY" 4@ FRINT "INDEX LETTER >";SEGS$(B%,

326 PRINT "{(3 SPACES?% DIALER"::: : 1,1)

336 PRINT "SELECT MODE DESIRED™ 958 PRINT

348 PRINT 9683 PRINT "NAME >";BS$

350 PRINT ) " 978 PRINT :

360 PRINT : 98¢ PRINT “READY TO DIAL"

37¢ PRINT "“LIST ALL ENTRIES .+ 998 PRINT
{& SPACES? (L))" ' 1908 PRINT "PRESS »>C< TO DIAL NUMBE

388 FRINT o _ R" : : :

3984 PRINT. "SEARCH NAME % DIAL 1818 PRINT - : .
{4 SPACES:(N)" § 1620 CALL SOUND(168,1606,2)

406 PRINT - 1638 CALL SOUND(75,675,2)

418 PRINT “LETTER INDEX LIST 1640 CALL KEY(®,KEY,S5TATUS)
{5 SPACESY(I)" o 1859 CALL SOUND{(SE,2006,6)

4286 CALL KEY{®,KEY,STATUS) 1866 IF STATUS=@ THEN 15408

436 CALL SOUNDI(S5AE,4030,.8) . 1878 IF KEY=&67 THEN 1898

3408 .1IF STATUS=@ THEN 428 13868 REM

4%5@ IF KEY=7&4 THEN 568 ‘ 1698 REM

A48 IF KEY=78 THEN 788 _ 1168 READ C

476 IF EEY=73 THEN 1823 1118 PRINT C3;

48¢ GOTO 1240 1128 N=C

493 REM ‘

S8 REM ‘ 1136 GOSUB 1439

51@ CALL CLCAR & - 1148 READ D

S28 CALL SCREEN(1&) 11538 FRINT D;

5Z@ PRINT "PHONE DIRECTORY LIST® 11686 N=D

S4@ PRINT . 1178 GOSUB 1436

559 FOR Z=1 TO 2068 . 1184 READ E

S4@3 PRINT 119% PRINT E;

576 REARD A 1289 N=E

=88 READ B% ) ' : 1214 GOSUB 143¢

T390 IF Es="END" THEN 1778 . 1228 READ F

488 READ C,D,E,F,G,H, 1 1238 PRINT F;

&18 PRINT “"FILE NUMBER >";A 1248 N=F

628 PRINT 1250 GOSUB 1432

638 PRINT “"NAME >";BS% . 1268 READ G

&43 PRINT 1278 PRINT Gj;

656 PRINT "NUMBER>"jC3D;E;"-";F;G;H 1280 N=G

31 1299 GASUB 143@
&68 PRINT ) 1388 READ H
678 PRINT "PRESS <C> T0O PROCEED WIT 1312 PRINT H;

H*” 1328 N=H

: ' 1338 S0SUB 1430

&88@ PRINT "“LIST"™ ‘ 13485 READ I
b?ﬂVREH i 1356 PRINT Ij
784G CALL SOUND(128,1088,2) 13486 N=I
71¢ CALL SOUND(75,675,2) 1370 GOSUBR 1436
729 CALL KEY{(®,KEY,STAILUS) 138¢ READ A
738 IF STATUS=0 THEN 726 1399 A=H-1
740 IF KEY=67 THEN 760 1402 PRINT "{5 SPACES>"::
7598 PRINT L 141i@¢ PRINT "FILE NUMBER >";A
768 NEXT I ' 1429 GOTO 17440
778 REM . 143@ IF N=1 THEN 1549
788 REM{(3 SPACES: : ‘ 1440 IF N=2 THEN 13560
798 CALL CLEAR . . 1456 IF N=3 THEN 135B@
808 CaALL SCREEN(12) 1448 1F N=8 THEN 1A&88.
818 REM 1479 IF N=3 THEN 15620
828 PRINT "NAME SEARCH" 1489 1F N=& THEN 1640
839 PRINT : 1499 IF N=7 THEN 1440
849 PRINT "ENTER NAME TO SEARLCH FOR 1509 IF N=8 THEN 1489

" 1518 IF N=9 THEN 178@¢
BS5@ INPUT I% 1528 IF N=& THEN 1724
868 PRINT o 1538 NEXT S )
878 PRINT 1548 CALL SOUND(198,1289,0,697,08)
888 PRINT 1558 RETURN )
898 FOR S=1 70O 2d@0 1568 CALL SOUND(1€8,1336,0,697,06)
2353 REM 15783 RETURM
916 IF B$="END" THEN 1789 ' 1586 CALL SOUND{(168,1447,0,46%97,5)
920 READ B% 159% RETURN : ' ;
933 IF B%$<{>I% THEN 1539 - 1460 CALL SOUND(198,1209,8,770,0)
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AnswersTo
- Common Questions

I have appreciated your comments and feedback.
Your letters help me in several ways to write a

“better column. I thought this month I would try
to answer some general questions that I frequently
see. Most of the questions concern peripherals or
debugging, so I'll discuss these two main topics
this month.

Do You Really Need .Péripherals?

Peripherals are anything extra that you add on to
your computer. To use your TI-9%/4A, all you
really need is the computer itself, a television or
monitor s0 you can see what you're doing, the
cord to connect the television and the computer,
and the power cord (these cords are included
with the computer). If you are writing your own
programs, purchasing programs on cassette, or
typing programs from magazines, you will need a
cassette recorder and a cassette cable. You can
use just about any kind of cassette recorder, but
the TI Program Recorder is more reliable. The TI-
99/4A console seems quite sensitive to the setting
-of the volume control. Your recorder does need to
have a volume control and a tone control. Your
User’s Reference Guide tells how to use the cassette
recorder. :
_ To save a program you’ve written or typed
in, use the command SAVE CS1 then press ENTER
and follow the cassette instructions. To load a
purchased program or a previously saved pro-
gram, use OLD CS1 and follow the instructions.
- After you have pressed STOP on the cassette and -
ENTER on the keyboard, wait for the cursor to
retufn (it may take a few seconds on longer pro-
grams), then type RUN to start the program.,
By the way, as you are typing in a program,
it's a good idea to SAVE your program every 20
minutes or so. It's a disaster to have a program all
typed in after hours of effort, then have a sudden
power failure that wipes out your program, I al-
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ways usc two cassettes and alternate them during
the SAVE procedure just in case the power fails
while I'm saving the program. _
Most of my writing is for unexpanded com-
puters with no peripherals other than the cassette.
TI computers are very powerful machines just as
they are, and I like to show readers how much
they can do without investing any more money.
The TI has many nice features and a very powerful
built-in BASIC. The average household or educa-
tional user will not need any peripherals to enjoy
and use the TI. o

What Do You Buy First?

Many computer users soon want to do even more
with their computers and begin to add peripherals.
Many readers ask what peripherals to buy, and I
can’t really answer that because it depends on
what you want to do with the computer. I added a
printer first because I needed (wanted) listings of
the programs I was writing. Other people can’t
live without a disk drive, so that's their first pur-
chase. ‘ .

There are many, many brands of printers
available. To use a printer with the TI you need
the RS-232 Interface; just make sure your printer
is RS-232 compatible. My first printer was an old
teletype. If you need to make a cable to connect
the printer to the RS-232, the RS-232 manual has
the pin connections and all the configuration in-
formation. My next printer included the cable -
so work with your dealer to make sure you have
everything you need.

It is still possible to use just the RS-232 without
the peripheral box (known as the “old-style” . .
peripheral system). If the only peripheral you will
need is the RS-232, it is unnecessary to buy the
Peripheral Expansion Box plus the RS-232 Inter-
face Card. In fact,if you have the Peripheral Box,
you can use the old-style RS-232 or the RS-232
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card. If you have the old-style RS-232, just plug
the Peripheral Box flex cable into the side of the
RS-232. ' .

Using the Peripheral Expansion Box is the
present method of adding on peripherals to the
T1. Inside the box are slots for various cards. There
is also room for one disk drive to be inside the
box. You may add cards as they become available
(or as you can afford them or need them).

A disk drive can be used in many ways. To
add a disk drive you also need the Disk Controller
box or the Disk Controller card and the Peripheral
Expansion Box. The main advantage of a disk
system over a cassette system is speed. You may
SAVE programs on disk just as on cassette. A
. full-memory program may take about 3 minutes

to load with cassette but only about 20 seconds
with the disk system. The disk system is also much
faster on any file processing, and thus practically
a necessity for business programs. Many business
programs require two disk drives. One disk con-
troller can control up to three disk drives. Disk
systems are possibly undesirable for some home
use or for use in elementary schools because the
cassette system is easier for children to use, less
expensive, and not as fragile.

The 32K Memory Expansion is available either
as a separate box or as a card to go in the Peripheral
Expansion Box. One irate reader wrote that in my
January column I did not mention that to add the

- Memory Expansion you also have to buy the
Peripheral Expansion Box. The answer is that the
Memory Expansion is still available separately in
abox that attaches to the side of the computer.
The Peripheral Expansion Box is the best way to
go if you are adding several peripherals, but if

- you need only one unit the “old-style” still works.
The 32K Memory Expansion does require a com-
mand module that can access it. You cannot use
the Memory Expansion with the built-in BASIC.
T1 Extended BASIC and Logo are examples of two
of the modules that can use the Memory Ex-
pansion. :

Computer Enhancements

A modem allows telecommunication — you can
connect your computer through telephone lines
to another computer such as a large data base or a
mainframe “host” computer. Your home com-
puter thus acts as a terminal. To use a modem
you'll need the RS-232 Interface and the Terminal
Emulator command module. The RS-232 has two
porfs so you can interface with both a printer and
a modem. Thete are two terminal emulator com-
mand modules, and either one will work. They
contain the software necessary to set up the com-
munijcations. Terminal Emulator II also contains

speech capabilities, soitisa dual-purpose module. -

There are many brands of modems and telephone
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couplers; you just need to make sure the one you
use is RS-232 compatible. ,

The Speech Synthesizer is the peripheral that
makes the computer talk. With the “free speech”™
offer (buy six command modules and get the
Speech Synthesizer free), every home with young
children should get one. The speech feature adds
an extra touch to educational programs. To enable
the computer to talk, you need a command module
that has speech capabilities.

~ To program your own speech, you’ll need
Terminal Emulator II. Words are pronounced
phonetically, or you can use numbered allo-
phones, so programming speech takes some ex-
perimentation. You can also use the TI Extended
BASIC module, but this module has limited speech
—only a certain vocabulary (and variations of those
words) can be used.

Wired Remote Controllers are available for
games or for educational programs. The TI version
comes as a pair of joysticks for two-player games.

With a Hex-Bus adapter you can save a pro-
gram with the Texas Instruments Compact Com-
puter 40 (CC-40) onto wafertape, then load it onto
the TI-99/4A. ‘

Alternatives To BASIC

Several languages are available for the TI-99/4A.
TI Extended BASIC is probably the first one I
would get for someone who likes to program.
Extended BASIC comes as a command module,
and no extra peripherals are required. Extended
BASIC allows multistatement lines, actual sirh-
programs, and complex IF-THEN-ELSE logic. If
you like to convert programs from other versions -
of BASIC, Extended BASIC makes it a little easier.
Another feature of Extended BASIC is the DIS-
PLAY AT command to print at a specific location
on the screen - and the PRINT USING command
allows formatting, which makes il easier to print
reports or line up numbers in a column of
numbers.

Another main feature of Extended BASIC is
sprite capability. You may custom design your
own objects just like in TI BASIC, but then you
can place the sprite on the screen, designate a
color, and put the sprite in motion (all in one state-
ment). For people who like to design games, Ex-
tended BASIC is a must. The sprites are a lot of
fun to work with.

Logo and Logo IT are command modules
which are popular in introducing children to
programming. The TI version of Logo allows all
the common turtle commands, and you can define
your own characters and choose colors. The Logo
II version has music capabilities. To use Logo or
Logo I, you need the memory expansion. If you
are a teacher using Logo, be sure to get the Logo
Curriculum Guide. It is a manual of excellent ideas




for using Logo in the classroom. 1t also includes
sample programs.

For machine language, you can get the Editor/
Assembler cartridge. The 32K Memory Expansion,
Disk Drive, and Disk Controller are required. A
less expensive way to try machine language is to
use the Mini-Memory module (no peripherals
required).

Another language available to TI users is
Pascal. Peripherals required are the P-Code Card,
32K Memory Expansion, Disk Drive, Disk Con-
troller, and Peripheral Expansion Box.

I'm sorry I cannot answer your questions
about machine language or Pascal. My pro-
gramming so far has been in BASIC (for several
computers) and TI Extended BASIC.

Why Won’t The Program Run?

Now to the second main topic — debugging. De-
bugging is a computer term which means finding
what's wrong with a program that doesn’t work
correctly. This month I'd like to give you some
tips on how you might pinpoint errors in a pro-
gram you've typed in but won’t run correctly.

Syntax errors are the easiest to find and cor-
rect. If you RUN the program, it will stop at any
syntax error and tell you exactly what's wrong
and in which line. Syntax usually refers to a typing
error such as a word spelled incorrectly, a comma
in the wrong place, unmatched parentheses or
quotes, or the wrong number of parameters iri a
CALL command. The TI catches a lot of typing
errors as you are typing in the lines. Others are
detected as the program is RUN. Remember that
you can type the line number then the down arrow
{(with FCTN on the T1-99/4A and SHIFT on the T1-

1 99/4) to edit a particular line, then use the arrow -
keys to move the cursor to the error.

Check line numbers in program transfer state-
ments — COTO, COSUB, ON-GOTQ, ON-
GOSUB, and IF-THEN-ELSE statements. One
digit can make a difference in the proper program
control. For example, my coordinate geometry
program in the February 1983 issue had a typeset-

-ting error. Line 760 should have been GOSUB
1860 instead of GOSUB 1850. That one digit caused
an error. Several people wrote in very complex
solutions to a problem I didn’t know existed until
I compared line numbers and noticed that one
digit. This was one case where there really was a
printing error. Now COMPUTE! has the listings
printed directly from the computer to avoid such
errors.

Check Your DATA Statements

Check to make sure DATA statements are typed
correctly. If your program has DATA statements
and doesn’t run properly, the most likely place
for a typing error is in a DATA statement. You

may want to review the description 0f DATA state-
ments in your User’s Reference Manual or my Au-

gust 1983 column on DATA and READ statements
s0 you can follow the logic of the READ statements

“and corresponding DATA statements.

If you get a DATA ERROR, you may not have
enough data items to fulfill the READ require-
ments. The line number given in the error message
is the READ statement, so you'll have to find the
corresponding DATA statement. Check the DATA
statements for the proper placement of commas.
It is possible there are commas together with
nothmg between them — this indicates a null string
or ” ”, and every comma is necessary. Also, make
sure you do not have a comma at the end of a
DATA statement.

Another type of DATA error is that the com-
puter is trying to read a numeric value but gets a
string (letters). Again, check the commas. Also
make sure you haven’t mistyped the number zéro
and the letter O.

If you have a lot of DATA statements, your
eyes may get tired trying to compare printed state-
ments with your typed statements. To try to pin-
point the trouble spot, LIST the lines around the
READ statement referred to in the DATA error
message. Remember you can list specific lines,
such as LIST 640-660. Now PRINT the variables
you are reading to find the last good values that
were accepted. If you are reading within a FOR-
NEXT loop, you can PRINT the index counter to
see how far along the loop you are.

Anytime the program stops (BREAK), in this
case with an error message, and as long as you

don’t do any editing, you may PRINT the value of |

any variable. For example, you may type PRINT
B and press ENTER, and the present value of B
will be printed. You can then look in the DATA
statements to see where that particular value is.
The value printed will be the last acceptable value
for B, so the next couple of items may contain the
error. _

An error in a DATA statement may actually
cause a problem in a statement other than a READ
statement. For example, suppose you have this

section of a listing;:

650 FOR I=1 TO N

660 READ X,Y.6

&78 CALL HCHAR(X,Y,.G)
688 MEXT I

You could get the error message BAD VALUE IN
670. This means X, Y, or G is not acceptable. X
must be a number from 1 to 24 for the row number,
Y must be from 1 to 32 for the column number,
and G must be an ASCII code number. You can
PRINT X;Y;G to see what the values for X, Y, and
G are. The next step is to see how you got the bad
value. In this case, line 660 READs the valuts
from DATA, soyou can search through the DATA

Novernber1983 COMPUTE! 231




statements to find a sequence of the three numbers
the computer printed. The error will probably be
a typing error just before those numbers.

Other Common Errors .
There are also errors unrelated to DATA state-
ments. FOR-NEXT errors are usually not difficult
to find. Every FOR statement must have a corre-
sponding NEXT statement. Once in a while, how-
ever, you can search and search and everything
seerms matched up correctly. The most likely cause
for the error is that a line just before a FOR state-
ment or just before a NEXT statement has 28
characters (or a multiple of 28), so the cursor goes
to the next line. You need to press ENTER, but
the cursor makes you think you have already
pressed ENTER, and you may go ahead and type
the next line; The result is a run-together line. If
you list that line among several others, they all
look right-because the numbers line up properly.

To see if this is the problem, LIST unly the
line containing the FOR or the NEXT to see if it's
teally there. Warning: The FOR-NEXT error mes-
sage may list a line number that is really OK; the
run-together FOR or NEXT statement may occur
before the one listed in the error message. If you
use the automatic numbering feature as you type
in programs, this problem is less likely to occur.

The run-together line problem may occur
anytime you are typing lines that have 28 charac-
ters and could cause other problems.

A “glitch” type problem may occur in ON-
GOTO and ON-GOSUB statements. The line
should be typed in the following cxample form:
289 ON A GOTO 348,556,768, 860
where there are no spaces between the line
numbers. If you happen to type a space in between
line numbers then later LIST the line, the space
will not be there but it could still be causing an
error. If you suspect you are having trouble with
an ON-GOTO or ON-GOSUB statement, retype
the whole statement. By the way, don’t try to
second-guess the author. The line numbers do

_not have to be in numerical order, and you can
use the same line number in several of the
positions. i

Thesc arc answers to the most common ques-
tions I've been asked. If you still have problems
getting a program to run, you may write to me.

Be sure to tell me which program you are typing, -

which computer you are using, the exact error
message with the line number, and what happens
_ plus whatever other conditions may contribute to
the problem. I want you to be able to use and
enjoy these programs; however, it is difficult for
- me to help you debug if I don’t know the exact
conditions and line numbers. Please do not ask
me how to solve problems with programs written
by other authors.
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Also, please do not ask me to debug one of
your programs or to write a program (or convert a
program) for you. It isn’t your project if I do it for
you, and the joy of programming is accompilishing
your own goals. I also am not set up to review
programs for you. You may submit them to
COMPUTE! directly. I do welcome comments or
suggestions for future columns that will interest

“the general TI user. »

Since I haven’t written about a specific pro-
gramming technique this month, here’s a short
graphics display prograrh to try this time. Ill try
to have a Christmas present for you in my De-
cember column,

198 DEF R=INT{(16¥RND+1)

114 RANDOMIZE

FOR I=1 TO 16

CALL SOUND(-SP,RX114,4)

CALL COLBR(I,R,R)}

CALL SCREEN(R)

CALL HCHAR(R+4,R¥Z,RIR/2,RER)
CALL VCHAR{R+4,R¥Z,RAR/2,RAR)
NEXT 1

GOTO 118

END

Line 100 defines a function R to be a random
integer from 1 to 16. Every time R is used in later
lines, R will be a random integer from 1to 16 —a
lot less typing by using the DEFinition function.

: €

148,
158
14@
178
18d
19¢
280
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All About The
Tl Character Set

Michae! A Covington

This brief outline of the TI character set explains how
the computer recognizes each character. The author
discusses some uses of the characters’ numeric codes
and indicates which characters’ graph;c representatzons
can be assigned or changed.

Chances are you've never given your computer’s
character set much thought. You press keys on
the keyboard and the characters appear on the
screen; that's all there is to it, or so it seems. But
there’s a lot more going on than meets the eye.

- Inside the computer, each character is repre
sented by a numeric code — a number between 0
and 255 inclusive. For instance, the code for capital
E is 69; the code for an exclamation mark is 33; the
code for a blank (a blank is a character just like all
the others) is 32. To assaciate these codes with
the characters you see on the screen, the computer
has to know two more things about each of them:
a graphic representation that describes how the
character is supposed to look on the screen, and a
key assignment that indicates what key or combi-
nation of keys you can hit on the keyboard to
type the character. For instance, the character
string “HELLO THERE!” (not counting the quo-
tation marks) involves the following:

ferring to characters by their numeric codes and
treating them as numbers. For instance, the CALL
HCHAR and CALL VCHAR statements, which
you meet at an early stage as you work through
the manuals that come with the compuyter,,refer
to characters by their numbers. The statement

CALL HCHAR{3,3,69,24)

will place a row of 20 capital E’s (character number
69) on the screen beginning at row 3, column 3.
Also, you can input characters as numeric -
codes. The CALL KEY statement senses whether
a particular key on the keyboard is up or down,
when a key is pressed, CALL KEY gives you the
numeric code corresponding to it. For instance,
here is a program which will tell you the numeric

code of any key on the keyboard:

1% PRINT "PRESS ANY KEY..."
2% CALI. KEY(5,CODE, STATUS)
3@ IF STATUS <> 1 THEN 20
4@ PRINT CODE

58 GO TO 1@

The heart of the program is lines 20 and 30.
Line 20 tells the CALL KEY subroutine to look at
the keyboard and report what’s going on. The
variable STATUS will equal 1 only if the condition
of the keyboard has changed since the last time

Statements Using Numeric Codes
Normally (when you type characters in response
to a string INPUT statement or when you type
them as part of a program) you enter characters
by hitting the keys that correspond to them. That
is, you access them by means of their key assign-
ments, and within the program you treat them as
character-string data. But there are ways of re-

the routine looked at it. If STATUS does not equal
1, we simply go back to line 20, since we don't
want to do anything more if the user hasn’t
pressed a key or hasn't yetlet go of the one already

"looked at. The variable CODE contains the

numeric code associated with the key being
pressed, if any. (The first parameter of CALL KEY,
the number 5, simply indicates that we want the
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usual BASIC set of codes; specifying other num-
bers there instructs the computer to use other sets
of key assignments for various special purposes.)
The ASC and CHR$ functions allow you to
convert back and forth between numeric codes
and character strings. If A$ is a character string,
ASC(AS$) is the numeric code of its first character:
thus ASC(“E”) is 69. Conversely, if N is a number,
CHR$(N) is a ene-character string of which N is
the numeric code; thus CHR$(69) is E. If we want
the program above to print the characters them-
selves rather than their codes, we can convert the
codes into characters by changing line 40 to:

4@ PRINT CHRS$ (CODE)

The CALL CHAR subroutine allows you to
alter graphic representations using a hexadecimal
code that the manual describes in detail. For in- -
stance, if you want to change the dollar sign ($)
into a British pound sign (£), just execute the state-
ment: :

CALL CHAR(236,"001C22207C2@8287E")

That will do it, at least as long as the program is
running; the key assignment and numeric code
will be the same, but the dollar sign will look like
a pound sign. (It will revert to its original appear-
ance when your program stops executing.)

What's Not In The Manual

Those are the preliminaries; now we get to the
really interesting part (the part that isn‘t in the
manual, at least not entirely). Internally, the com-
puter can usc any number from 0 to 255 as a chai-
acter code; any such code can be an element in a
character string and can be referred to by CALL
VCHAR, CALL HCHAR, and CHRS$. (In fact,
CALL VCHAR, CALL HCHAR, and CHR$ will
actually take numbers up to 32767; multiples of
256 are subtracted as necessary to get a number in
the 0-to-255 range.) But not aﬁythe codes have key
assignments or graphic representations. The -
breakdown (by numeric codes) is as follows:

0 - Undefined (no key assignment, no graphic
representation).

110 15 - Function keys (Table 1). Most of
these characters can be input by means of the
CALL KEY statement, but they cannot be typed
in normal contexts (for example, in response to
an INPUT) because there they are interpreted as
requests to perform cursor movements or the
like. They have no graphic representations (if you
print them, you get blanks or garbled patches).

16 to 29 — Undefined (like 0, these codes have
no key assignments and no graphic represerita-
tions, and there is no straightforward way of
. giving them either).

30 - The graphic representation of this char-
acter is the black square that marks the cursor;
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thus, CHR$(30) is handy if you want a black
square. No key is assigned torit. '

31 - This is the screen border character — a
blank that is the colorof the border rather than
the typing area. No key is assigned to it.

32 to 126 — Standard ASCII characters (Table
2). These are the characters you use every day,
including the alphabet, the numbers, and all the
punctuation marks and mathematical symbols.
Their graphic representations can be changed
with CALL CHAR but will revert to their original
form when the program ends.

127 to 159 — User-defined characters (Table
3). These start out with no graphic representa-
tions, but you can define them with CALL CHAR,
and, contrary to what the TI manual says, such
definitions remain in effect after the program stops
running (though most are disrupted when another
program is loaded). '

What most people don’t realize is that these
characters can be typed - they have key assign-
ments and are acceptable in the same context as
any other character (that is, in response toan
INPUT or CALL KEY, or within quotes in a pro-
gram). All but one of them require you to hold
down the CTRL key (at the lower-left corner of
the keyboard) when typing them; character
number 127 uses the FCTN key instead.

. 160 to 175 - Undefined.

176 to 198 - These characters have key as- .
signments (Table 4}, but no graphic representa-
tions and no direct way of giving them any. They
can be used as special function keys of some sort
(in response to either CALL KEY or INPUT), but
not as displayable characters.

199 to 255 -~ Undefined.

Even the “undefined” character codes (those
that cannot be typed on the keyboard or displayed
on the screen) are not completely useless. You
can refer to them by means of CHR$ and ASC
and use them as special markers of various kinds
when manipulating character strings. They also
may come into play when you are transmitting
data to other devices (for example, printers or

- other computers) that have definitions for charac-

ters that are undefined on the TI-99,

Finally, consider this possibility. Each char-
acter in a character string has a code between 0
and 255 inclusive, accessible through CHR$ and
ASC. Also, the SEG$ function allows you to ad-
dress individual characters in a string, and the &
(concatenation) operator allows you to construct
strings out of individual characters. This means
that a character string gives you a compact way of
storing a set of integers between 0 and 255 — each

- element gccupies only one byte in memory, as

compared to the eight bytes norma'lly needed to
store a number. So if you have a program that




needs to keep track of thousands of small integers
— more than will fit in available memory in numeric
form - then character strings may be the answer.




Table 4:
Graphic Representations

Characters With Key Assignments But No

These characters are not mentioned in TI
documentation. They can be typed in ﬂng

onse to an INPUT or
g’ehmmquo&es in a pro-

toxt (that is, in res

KEY statement or .
gram), but they have no graphic representations
and cannot be given any.
Code  Key Code
176  CTRLO 188
177 CTRL1 189
178 CTRL2 190
17%  CTHL3 191
180  CTRL4 192
181  CIRLS 193
182 CTRLé 194
183  CIRL7 195
184 FCIN,(comma) 196
185 FCTN.(period) 197
166 FCINJ/ 198
187 CTRL/
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2568 DSN$="":FDR I=KI TD 13:1IF ZI=11 T
HEN DSHN2(LEM{DSN$)+Kl)="_"

265153 SPRCESJYIF YSI{I,.Z)l=" " THEN 2735

278{3 SPACESIDSN$ (LEN{DSN$)+K1)=¥Y$(Z

=

27513 SPACESIMNEXT I:1F DSEM2="DOS.5Y¥S
" THEN 2535

288 IF LEN(DSNS)I<K12 THEHN DSN&{(LENID
SNE)+K1,K12)="{11 SPACES}"

2BS SEC=K@: TRAP 2%98:S5EC=VALI{YS({(15_ L7
1)

298 TRAF TOFF:PRINT IP+K1;:POKE COL,
S:PRINT DSHN%;:FOKE COL,ZZ2Z:PRINT
SEC; : POKE CDL,2B:PRINT "7%::E05U
B Z44

293 IF I=67 THEN FRINT CHR%(38)z"C":
GOTO S1@

388 FRINT CHR$(ERASE);:IF I=8B1 THEN
328

185 GOTOD 255

310 XS(LEN(X$)+Kl1)=DSN$: IP=1P+Kl:IF
IF=D5N THEN 328

315 E0TD 255

328 CLOSE WK3I:RETURN

325 PRINT "Insert "from® disk";

58 FRINT ", press any key!'"3

335 GOSUB J4@8:PRINT CHR$ (ERASE) ; : RET
URN

348 BGET #K4,Z:1IF I=27 THEN POF :GOTOD

Z235

245 RETURN

358 GOSUB 343@2:PRINT :RETURM

355 PRINT :PRINT "Any more files?";;
EOIrg 335

3460 I=PEEK(7&4):POKE 7&4,HI-K1:IF I=
28 THEN 235

365 RETURN

37¢ PRINT "L"3Z3"1 1/0 error on ";DS
N$:PRINT "...skipping to next fi
le! "1 PRINT :z:RETURHN

375 REM e 6
o

388 GRAPHICS KS8:POSITION 13,12:PRINT

L PLLHSE AT T i

385 K2=0:K1=1:K2=K1+K1:K3=K2+Kl:Kd=k
SFR1IIR1IZ=Ka¥K 31 HI=254: TOFF=4290900

398 YES=8%:LET ERASE=15&4:COL=YES—K4:
OPEN #E4,Ka4,K@8, "Kz"

325 DSN=14:DIN DEN‘Elﬁi,IiIDEN‘K]E),
X(DEN-KL,K1)

468 CIO=948:FOR Y=K&# TO 42:READ I:PO
EE CIO+Y,I:MEXT Y:POKE 789, PEEK(
F1a)

485 DATA 104,184,104,10,19,18,190,1790

418 DATA 104,108,157 ,66,3,104,157,4&9

415 DATA 3,104,157,48,3,184,15%7,73

428 DATA 3,104,157,72,3,32,86,208

425 DATA 1B9,72,3,133,212,189,75,3

438 DATA 133,213,994

435 MAX=H42: APND=I5

448 IP=375:0P=456:REM EDTCECNETIEELT

o ! Aol = Lt
bars i |

445 GOTO 440:FREM EETITEEITTEN ST
0 allow deletes! |

458 FRINT CHR${(125)zFRINT :FOR Z=1F
TD OF STEF S:PRINT Z:NEXT Z:PRIN
T "CONT":POSITION K@,.K@: POKE MAX
13

455 5TOP

46@ FPOKE MAX,K1Z2:BUFF=FRE (K8®) —APND:D

IM ¥Y$(BUFF): BUFF=BUFF-K3:GOTO 150




entry of word lists of up to 50
words. The program adjusts
skill levels in relation to each’
student’s progress. Word Wizard
sells for $29.95:

Math Master is similar to
Word Wizard in that it allows a
parent or teacher to determine
the problems to be solved and
adjusts speed according to each
student’s success. The program
is available for $29.95. -
Advanced Computing Enterprises
5516 Rosehill Road
Shawnee Mission, KS 66216

TI-99/4A Peripherals

And Software

Texas Instruments has changed
its marketing strategy for TI-9%/

4A Home Computer peripherals.

Prices for peripheral equipment
and some software have been
cut, and TI has begun selling its
disk-storage related peripherals
as a package. '

The Disk Drive Memoiy
System, which now has a sug-
gested retail price of $550, con-
sists of the peripheral expan-
sion box, the disk controller card,
one disk drive, and a 32K mem-
ory expansion card. Under TI’s
old pricing system, the sug-
gested retail price for the above
combination of equipment was
-$1,200.

Other reductions include:
the P-Code Card, cut from $250
to $100; the RS-232 card, reduced
from $175 to $100; the telephone
coupler, from $200 to $100; the
Impact Printer, from $750 to
$500; and TI Logo I1, from $129.95
t0 $99.95.

In other news from TI, the
company has signed manufac-
turing and marketing agree-
ments for software from Bréder-
bund Software, Spinnaker Soft-
ware, and Sega Enterprises.
Under the agreements, the soft-
ware makers will supply pro-
grams to TI, and TI will translate
them to ROM cartridge and mar-

TOLL FREE 1-800-621-6131 FOR ORDERS
4251 W, Sahara Ave., Suite E Las Vegas, Nevada 89126
MONDAY THROUGH SATURDAY @ 9 AM TO 6 PM
ATARI lavit. 1o Progromming 1. ... 20 170 Mamitor ... .. ... .. 1]
monL ., fobat $255  Iowh toPagmming 283 ... R Wk ... ... ... ... ]
WOXL ... [{1] Detosetme .. ... ..., .. .. 5
oxL ... Call 1600 Modem . .. ... ... 1
1050 Disk Drive .. ..., ... 359 HES Mow . .......... .. »
00 Rocwrdor ..., . ” faper Clip wip s
B30 Modem . .. ... ... .. ¥ Cale Reswlt . . . .10

o 050 tmterboce ... 0L i) Sysrws {whlly) . . . W
1025 Peiater . ..., ., .. 29 Visiok L 180 Meawissance . . . k[
1027 Primtr D/W . ... 349 Dote Perfact 5 Frogge ............... n
ATARI SOFTWARE Wt hdec . ........ .. 105 Jewbresker ... ...... ... u
hssombler Editar ., ... .. .. $42  Home Aceevniost . .. . ... 4 R oApocalypse .. .. .. .. ... 30

Sy Assombler .. .. 3 Flophont Disc /s ... ..., 2 PMamoob’s Cse .. ... ... kL]
Doskey Kong (wew) . . ., . B Typedmed .......... .. k'l
BT 30 B Nudeor Sember . 12
Minor 209 ... .. ... . B Midway Compoign ... ... .. 17
Castle Wollemstein .. ... 2 Telengard ... . e 14
Cooglitr () ... ... 30 Devid's Mideight Mogic .. ... M
Serpontione {cf) ... ... .. ... ¥ Choplthw ... E
R Apple Pamic (d} ... ... ... B Sementiee ... ....._.. ]
- U Arcade Machin {d) .. ... . .. ¥ bkl . n
. Wizard & the Princess () . .. 25 ferils Grephics H . ...... .. 45
The Deckhoeper .. .. ... .. 02 Mysm&ﬁd‘mﬁqm(ﬂ o B e Weier ... k11
HARDWARE COMMOUDORE 6 Godronmer ... ... %
C ok Prowsitar ... ..., . 8BY Gmméd ... $I9  Tomple of Apshai .. .. .. n
Bor 8O3 ... ... .. ... 4299 10D ... ... 249 JempMen ... n
Boness Printer ., ... ... 19 1525 Primter ... ... M k123 ... ... k]
New Educational Programs
‘Purchases can be made by check, money order, C.0.D.
Carte Blanche and Diners Club. 1-702-367-2215

ket them.

As a result of the agree-
ments, TI's software library soon
will include Bréderbund’s Chop-
lifter, a daredevil rescue game,
and David’s Midnight Magic, a
high-resolution pinball game
simulation,

Spinnaker’s first offerings to
TI are Facemaker, an educational
game for 4- to 12-year-olds, and
Story Machine, a program that
teaches children to write sen-
tences, paragraphs, and simple
stories, and then brings the
stories to life thirough color
graphics and sound.

Sega, a recognized leader in
coin-operated amusement games,

will provide TI with Congo Bongo,
- a cartoon-like adventure that -

takes players over and through

- jungle obstacles; Star Trek, in

which the player controls the
starship Enterprise against the
Klingons; and Buck Rogers: Planet
of Zoom, a space adventure filled
with challenging tunnels and
channels to negotiate and bizarre
aliens to outsmart.

Most of the above software
is expected to sell for $39.95 in
cartridge format.

Texas Instruments, Inc.
P.O. Box 53

Lubbock, TX 75408
(800)858-1565

VIC & 64

et s COPY cap

(CASSETTE AIDED DUPLICATOR) NOW YOU GAN
Make BACKUP COPIES oF ALL THE COSTLY,
NON-SAVEABLE CASSETTE PROGRAME YoU
BOUGHT.

our BACKUP V1.0 umiLy PROGRAM WiLL
LET YOU MAKE DUPLICATES THaT RUN.

BACKLUP V1.0 WILL WORK WITH A STANDARD
BI UNEXPANDED VIS, MEMORY EXPANSICHN IS
REQUIRED TO COPY PROGRAMS LONGER THAN

3K BYTES. ,
$24.95
PLUS $2.00 SHIPPING & HANDLING

SOFTWARE PLUS

6201 SUITEC .
GREENBACK LANE
CITRUS HEIGHTS, CA 95610
VISA, MASTERGARAD, AND MONEY ORDERS
"~ CA.RESIDENTS ADD 6% SALES TAX.,

VIC 1S A TRADEMARK OF COMMODORE

916-726-8793




The First and Only System. to Backup
Diskattes Protected by Bad Sectoring
without modification to your drive.

Glong™
ATARI DISK BACKUF SYSTEM $49,°°
Suparciane is the ony ATARI diskette copiar system that
lat8 you backup just sbout ANY ‘copy protected’ diskerts. . .
‘including those protected by ‘bad sectonng.’ Bad wacks ana
8eciors Bre created withour maodifications 1o or adjusiments
of your hardware. Each backup disketts generatad by Super-
clone functions exsctly ke tha origine). | .self-boating, ete.
{in tact, wa gugpest that you uss the backup and save tha
original.)

Supeickone includes:
SCAN ANALYSIS Map of diskette conitanls (Lucaion of
data, bad sectors, etc.) §
FORMATTING/BAD SECTORING - Mon-ATAR|I DOS
formarting and bad track/sector creation, .
BACKUP - Copies just about sverything we can find. . .
regardiess. of protection scheme.

Suparclone ig uaer-friendly and simple to usa.

PIRATES TAKE NOTE: SUPERCLONE only aiows two

copies to be made of any specific disketts. . .Sorrylll

SYETEM REQUIREMENTS .
Atari 400 or 800 Computer / 48K Meamory
One Atarl 810 Disk Driva / Printer Optionat
Auwnilobie at your conpular stors or divect from
FRONTRUNNER. Include $2.00 (85.00 Forsign Orderm) for
azch System, DEALER INQUIRES ENCOURAGED.

TOLL FREE ORDER LINE:
{24 Hrs.} 1-800-548-4780

in Nevaga aor Tor questons
Call: (702) 786-4600
Personal checks allow 2-3
weeks to- clear, M/C and
. VISA accepted. Include
shipping. ’
316 California Avenua, Suite 4712
Reno, Nevada 89505 - (702 796-4600
Others make claims. . . SUPERCLONE makes copiesif!
ATAR! is a Trademark of ATARI, Inc.

For Your Ti-99/4A
FLIGHT SIMULATOR

The Dow-4 Gazelle is a realistic IFR
simulation of a typical 4-place private
plane. It is nor a game. A manual with 30

ages of text plus 7 figures helps the novice
E-arn to fly. Experienced pilors will enjoy
flying the ILS approach. Response time
under | sec average. Display shows full
pariel {10 dials & 11 lights) and indicates
position of runway for landing. Realistic
sound effects. See reviews in Jan 83 99%er
and Jun 83 AOPA Pilot. Only requires
joystick. $30.

EDITCOR/ASSEMBLER

The Dow E/ A turns your computer intoan
assembly language machine. Requires Mini
Memory Module. Load once and use all
day, saving and restoring source assembly
language programs on cassette (1 sec. per
statement), just as you do with Basic.
FSupports all of the T1l's instructions, 6
directives, and various interactive com-
mands. Assembles into memory in 3 sec.
per statement. Manual includes sample
program with detailed explanations. In-
Crease your programming enjoyment over
the Line-by-line Assembler, and if you
upgrade to TI's Editor/ Assembiler, you can
convert your programs without rekeying
them. -

Send SASE for additional information. To
order, send check or MO US. funds:
JOHNT. DOW
6360 Caton
Pitesburgh, PA 15217
First class postage ro U.S, and Canada
included--others add U.5.$2 (PA residents
add 6% state sales tax).

\ ,
Baseball For Atari,
Commodore 64

Star League Baseball, an action
and strategy game from Game-
star, is available for Atari and
Commodore 64.

The game features realistic
animation including windup,
delivery, and the arc and shadow
of a fly ball. Sounds generated
by the program include the crack
of the bat, the cheers of the crowd,
and the music of the seventh -
inning stretch.

Players choose their starting
team and pitcher, can bring in
relievers, and can take batting
practice against the legendary
“Heat”” Muldoon.

Star League Baseball, which
can be played against the com-
puter or a human opponent,
sells for $31.95.

Gamestar, Inc.

1302 State St.

Santa Barbara, CA 93101
(805) 963-3487

Investment
Manager, Disk
Manager, And
Games

Byles and Bits has released a
handful of programs for the
Commodore 64 and VIC-20
computers.

Investment Portfolio Manager
is a program to track volatile
assets such as stocks and stock
options.

The program, for disk-based
Commodore 64 systems, can
handle entries of up to $99,999
and can report on nine invest-
ment categories. It is available
for $14.95.

Disk Directory Manager,
which can sort more than 1500
filenames into an organized list,
is available for $19.95 for the VIC
or 64. The program is written in
machine language.

In Dungeons for the VIC-20
with 16K expansion, the player.
creates characters who explore a
12-level, 1200-room dungeon.
The game is available on tape or
disk for $19.95.

Pak Alien for the unex-
panded VIC is a machine lan-
guage game that includes 100
difficulty levels. Guide your alien
through a maze of interplanetary
space particles while dodging
seven aliens. Pak Alien, which -
can be played with joystick or
keyboard, sells for $14.95on
tape or disk.

Bytes and Bits
524 East Cantérbury Lane

Phoenix, AZ 85022
(602) 942-1475

L "

High Speed Printer

Epson America has introduced
its new FX-100 dot matrix printer.
The printer, which carries a sug-
gested price of $895, provides a
printing speed of 160 characters
per second.

The printer offers a wide
range of features including elite -
or pica spacing and a one-to-one
graphics ratio so accurate graphics
—including circles - can be ’
drawn. Users also can create
their own character formats on
screen and download the font
into the printer’s memory.

The printer includes a rub-
ber platen that can handle single
sheet or roller-fed paper plus a
removable tractor to handle pin-
fed paper and forms.

Epson America, Inc.
3415 Kashiwu St..
Torrance, CA 90505
{213) 378-2220

The Epson EX-100 printer has a printing

,speed of 160 characters per second.




POWER LINE
PROBI.EMS?

Protects, organizes, controls computers &
sensitive electronic equipment. Helps prevent
software “glitches”, unexplained memory loss,
ond dumgo Filter models attenuate
conducnd RF interference. 120V, 15 Amps.
Other models available. Ask for froe literature.

$79.95

Tronsitt absorber, dual 5-stoge
filter. B individuolly switched
sockets, fusad, main !lm:h &lite,

QUAD-it $59.95
Tronsient absarber. Duol 3 stoge
filter, 4 sockats, fite.

QUAD-) $49.95

Tronsient obserber, 4 sockets.

- MINL-D $44.95

Tronsient absorber, I stoge filter,
2 spckats,

NN $34.95

Trangient aksorber, zso:hm

=
215-337-0700

AS8L Ruch &d.. naps. O OuT of STa18 Order Toil Free
Betiehem, PA 13017 800.523-9485
DEALER INGUIRIES INVITED * CODs add $3.00 -+ Ship.

W)\

ATARI

fomputd‘lbilit# )

THE LARGEST ATARI MAIL DRDER COMPANY
PRESENTS THE HOTTEST TITLES

CENTIPEDE
DEFENDER

DONKEY KONG
STARGATE
ROBOTRON
CARTAITGE

DEFEMNDER ., ..

DONKEY.KONG .
STARGATE
"HUBOTRON

PAC-MAN
CENTIPEDE. .
DEFENDER , ...

DONKEY KONG
STARGATE

(600) 558-0003

IN WISCONSIN

(414] 351-2007

ComputAtnity » PO Bux 17882 M lwdikee WIS, 17

Holiday Adventures

* the falling bombs, a high-score

Chartscan Data is producing
bitCards, text and graphic adven-
tures designed as haliday gifts.
bitCards arc customized with
personal references to the recip-
ient, and the player’s reward

for completing the adventure is
a personal message chosen by
the sender.

The first bitCard, A Chr:stmas
Adventure, is available on disk
for 48K computers in the Apple
II series, and on tape for Atari
400/800, Radio Shack Color Com-
puter, Commodore 64, unex- .

: panded VIC, and VIC with 8K

| expansion. All versions sell for

$16.95.

bitCards

120 South University Drive, Suite F
Plantation, FL 33317

(305) 473-4741

Games Converled
For Atari

Activision has converted two of
its best-selling home videogames
for Atari home computers.

The games, River Raid and
Kaboom!, have been enhanced to
make use of the increased power
and memory availability of the
Atari computers.

In River Raid the player pilots
a Bl Strato-wing Assault Jet over

| a constantly changing river

course. New twists added to the
game include hovering hot-air
reconnaissance balloons, heli-
copters and tanks that shoot

‘back, vivid graphics and battle

sounds, an expanded control
panel, a pause feature, and the
ability for more advanced players

‘to select more difficult river

sections. .

Kaboom! features the Mad
Bomber, a convict who roams
the rooftops dropping bombs.
The player maneuvers water
buckets to catch the falling
bombs. New additions to the
game include a variation that

allows one player to be the Mad
Bomber and the other to catch

table, and a musical score which
features the 1812 Overture.

Both games retail for $34.95,
Activision, Inc.
2350 Bayshore Frontage Road
Mountain View, CA 94043
(415) 9600410

Software
Assoriment For
Timex/Sinclair

Dynacomp has introduced an
assortment of software products
for the 16K Timex/Sinclair
computer. .

The new programs are: -
Blackjack, $12.95; Checkbook,
$14.95; Data Filer, $19.95; Graphics
Drawer, $14.95; Phone Book,
$12.95; Pixel Drawer, $14.95;
Tic-Tac-Toe, $9.95; and Wurd
Scramble, $9.95. .

Each of the programs is de— '
scribed in the free product
catalog available from
Dynacomp.

Dynacomp, Inc.
1427 Monroe Ave.
Rochester, NY 14618

l

Game Cc:rtridges
ForThe Tl

Funware which recently was
acquired by Creative Software,
has added to its list of avail-
able cartridge software for the
TI-99/4A. :

Amorng the new games are:

5t. Nick, in which the player -
helps Santa fly through a maze
and pick up toys while avoiding
flying witches.

Schnoz-ola, a game based on

l

" atale abouta Mayan prince with

tremendous jumping powers
and a tremendous nose. The .
prince must climb a four-tiered
pyramid to collect sacred flow-
ers, while dodging firebalis
tossed at him by angry gods.




FREE
ZX81/TS1000
CATALOG

Now from Gladstane
Electronics! Our 2X81/
TS1000 catatog wiki
,1ake you where nd one
hag dared go before ¢
_ You will view the
widest selection of up-
1o-date software, boo
and hardware add-ons

24T 3 /5 1000 CATALGE

available o get the
most from your
personal computer.
This exciting naw 34
page color catalog lists
arcade, fantasy and
tamily gamas, businans
andt educational

| programs; books for
beginners as well as
experienced users;
hardware add-ans and
other periphersle fur
use with ZX81/T51000
Home Compurter!

Uxe g convenlent coupon
below and send tor your FREE
catalog TODAY!
New! Write for yours Today!
Complete and mail now for vour FREE copy’
Far infarmation call (716) 874-5510

GLADSTONE

C-11

Name

Please rush me this exciting new 2X81/TS1000 cataleg.

Address

City State Zip

Mail to: 1585 Kenmove Ave., Bulfaio, N.Y. 14217
In Canada: 1736 Avenue Rd., Yoronto, Ont. MSM 3Y7

COMPUTER CASSETTES
100% Error-Free » Fuily Guaranteed

12 24
PACK PACK

.. 79¢ 69¢
..89¢ 79¢

99¢ 89¢
Boxes . .. . . 26¢ 21¢
UPS $3.00 Pkg. $18.00 Case

LENGTH
C-05
C-10

{Min. 500 Case Lot)
wl!labels ADD 4¢,
wi/boxes ADD 13¢

. FOR ORDERS ONLY
), 1-800-528-6050
"~ Extension 3005

-
Y

MICRO-80™ INC.

2665-C Busby Road
Oak Harbor. WA 98277

" Ambulance, in which the
player serves as an ambulance
driver helping sick people get

treatment. The player musl de-
cide who needs help first and
whether the patient should be
taken to the hospital or an
emergency center.

Driving Demon, a game in
which the player tries to drive as
far and as fast as possible within
a time limit. Problems include
oil slicks, other cars, and engine
troubles; navigational aids in-
clude a tachometer, speedom- .
eter, and a long-range scanner.

Funware’s cartridge games
sell for $44.95, and are guaran-
teed to work in all present and
future versions of the TI-99/4A
home computer.

Funware, Inc.

230 East Caribbean Drive
Sunnyvale, CA 94089
(408) 745-1655

i

Pinball Simulation
For The 64

Bréderbund Software has con-
‘verted David’s Midnight Magic, a
pinball simulation game, into
Commodore 64 format.
The game, described as the
next best thing to a real pinball

i

- machine, simulates dual flipper

controls, bumper action, roll-
overs, sounds, and lights. The
player can even put English on
the ball, but too much will result
in a tilt.

David’s Midnight Magic,
originally sold in Apple and Atari
versions, is available for the
Commodore 64 on disk for
$34.95.

Bréderbund Software -
500 Fifth Ave.
New York; NY 10110

Apple Graphics
Program

T & G is an Apple graphics sys-
tem f_rom C & C Software. The

program does not rely on shape
tables, so execution is faster
than for many other graphics
PIUErams.

T & G includes three charac-
ter sets, the largest of which is

- 114 times the size of standard

Apple characters.

The characters can be placed
on the screen using one of two
commands. One is similar to
BASIC’s PRINT command; the
other permits greater control
over text placement. Lowercase
is available in the two larger
character sets, and the ability to
print superscripts, subscripts,
and text overlays is provided.

The program also is a pow-
erful utility for producing static
or animated graphics. The editor
program supports full color and

_ includes a command for clearing

a precisely defined area of the
screen. ’

T & G is available for $65.
C & C Software |
5713 Kentford Circle -
Wichita, KS 67220 -
(316) 683-6056

Hardware/Software _
Combo For Alari 800

MEM/EX is a memory expansion
device for the Atari 800 com-
puter. It replaces the operating
system board and includes 4K of
low-power CMOS static RAM
mapped to the unusced $C000
address space. ‘

Included with the board is a
powerful command-extender
program called COM/EX. This -
adds ten edit-mode commands
to the standard BASIC or As-
sembler cartridges, including -
the most used disk commands.

- MEM/EX is compatible with -
all standard Atari 800 configura-
tions; COM/EX requires at least
one disk drive and DOS 2.0. The
package is available for $129.95.
Prairie Physics L
P.O. Box 2369
Wichita, KS 67201




VIC 1701
COLOR MORITOR
] COMMO(_)O_RE 54

'PICK YOUR BEST
* COMMODORE COMPUTER .
PACKAGE AND SAVE EVEN MORE. ..

C64 '  §209.00 . C64  $209.00
VIC 1541 239.00 or VIC 1530 65.00
VIC 1701 249.00  VIC 1701 249.00
Total. . . .. $680.00 Total. . . .. $510.00 PractiCalc20

AVE. . .. . : L . ~ For the Commodore VIC-20
.SAVE $ 37.00 SAVE $ 33.00 16K RAM required

Tape (CV2T 10}

Everything youneed Disk (CV2D10)

: PractiCalc 64-For the Commodore 64
to supportyour Tope (CBOT11)

COMMODORE VIC20 and C64 - Disk (CE0D11)
Cardco, C_reative Software, EPYX, HES, UMI, WICO, Romox.

. Texas
"9 INSTRUMENTS

E“ T.I. PERIPHERAL EXPANSION UNIT
PHP 4000 includes:

+« PHP 1200 Peripheral Expansgion « PHP 1240 Disk Controller Card » PHP
. 1250 Expansion System Disk Drive ¢ PHP 1260 Memory Expansion Card 32K.
AT THE NEW LOW PRICE OF ONLY $455.00 ‘
Original Retail $1,199.80

" With the purchase of PHP 4000 package receive
GETATL one of the following modules FREE!

SPEECH SYNTHESIZER , PHP 3111 T.I. Writer » PHP 3113 Micrusoft Mulliplan = PHM 3109 Ti. Logo !l

~ FREE EACH A §99. 95 Retail Value!

T.I. will give you a Speech Synthesizer
a $99.96 retail velus—FREE—when  PHP 1220 RS 232 Card
you buy six solid state software car- - PHP 1270 P-Code Card .

tridges. Off ires J 31,1984, PHP 1600 Modem
Askgf:: cou:roar:plres anuary B4 PHP 2500 T.I. Printer

We carry in stock all hardware and software for T.1. HOME COMPUTERS.
QUANTITIES LIMITED! .




_CAPUTE!

Maditications Or Corrections To Previous Articles

Atari Caves Of Ice

Due to a problem with variable initialization, the
Atari version of this game from the September
issue (p. 60) provides more exits the longer the
game is played. To insure there is always only
one exit from the Caves, reader Jim Vail suggests
that the A$(750)="0" in line. 100 be changed to:

A§="0":A5(758)="0":A8$(2)=A5:

Also, Ohio reader Neil Morris notes that the
program can be modified to run in less than 16K
of memory by changing the GRAPHICS 8 in line
. 305 to GRAPHICS 6, then dividing all the numbers
-after the PLOT and DRAWTO commands in lines

32-85 by two (dropping any fractions).

VIC Diamond Drop

Some Commodore 64 color controls slipped into

the VIC version of this game from the September

issue (p. 84). For proper operation, change the

K63 in line 50 to { GRN'} ({CTRL-6 for green) and

: glle K73 in lines 100 and 102 to {BLU} (CTRL-7 for
ue).. -

Mystery Spell For Tl And VIC

The TI version of this gducalivnal game frum Sep-
tember (p. 117) stores word lists properly to disk. .
However, tape users need to make the following
changes:

1810 DISPLAY AT (23,1): "PLACE TAPE O

R DISK IN DEVICE" :: ACCEPT AT
{(11,3):F$§

IF SBEC$(F$,1,1)="C" TIEN 1042

ELSE OPEN #1:F$, INTERNAL,UPDAT
E,FIXED 50

IF J=0 THEN 1846 *

OPEN #1:P$,QUTPUT, INFTERNAL,FIX

‘ED 50 :: FOR I=1 TO 20 :;: PRIN

T #1:BS(I):: NEXT I :: CLOSE #

1 :: coro 230

OPEN #1:F$, INPUT , INTERNAL,FIX

ED 50 :: FOR I=1 TO 20 :: INPU

T #1:BS{I):: NEXT I :: CLOSE #

1 :: CALL CLEAR :: GOTO 1760

Also, there is a minor typo in the VIC version
(p- 127). In line 2170, LEFRT$ should be LEFT$.

VIC PILOT : ,

There is a minor flaw in the turtle graphics feature
of the PILOT interpreter in BASIC from the Sep-
tember issue (p. 166). If the turtle goes off the
graphics screen during a loop, subsequent
graphics commands are not interpreted properly.
If you are using Program 1, make this change:
326~ COMPUTE November 1963 ‘

1818

1842
1844

1846

128 IFOS%=1THENPRINT"*PLOT WENT OFF SCREE
N":D=g . : .

If you are using Program 2, the Super Expander

version, make this change: N

143 GOSUBL27:IFOS$=1THEND=8:GOTO11

Cracking The Kemal

The instructions for using Kernal ROM routines
to LOAD data from tape or disk into the 64 (Sep-
tember 1983, p. 270) are incorrect. The proper
series of machine language instructions to OPEN
logical file 2 from device 8 (disk) with secondary
address 0 and LOAD a file into memory starting
at address 8192 ($2000) is:

LDA #3502
LDX  #$08
LDY #8500
JSR  SETLFS
LDA #8504
LDX  #L,NAME
LDY  #HNAME
JSR  SETNAM
LDA  #800.
LDX  #$00
LDY  #820 ,
JSR  LOAD .
RTS
NAME .BY  ‘FILE'

Note that the accumulator must be set to 0 fora
LOAD and 1 for a VERIFY, not vice versa as stated
in the article. Our thanks to Lewis Kleinsmith for
pointing this out.

Atari Dragon :

Program 2 (August 1983, p. 88) fails to leave the
current score on the screen at the end of the game.
To eliminate this minor flaw, Stuart Goldenberg

suggests the following correction and addition:

414 COLOR 32:PLOT 2,8:DRAWTO 19,0:FL
0T @,1:DRAWTO 10,1:POSITION 6,0:
I CAHE OUCR ocore Bl

435 POSITION @,8:? #6;"{28 SPACES}"

Tl Towers '

The program for this article was renumbered be-
fore it was listed. As a result, the line numbers of
the program do not agree with those mentioned
in the article. However, the program will work as
listed.

64 Ultrasort

When using Program 4 to test the 64 version of
this machine language sorting routine (September
1983, p. 202), you should replace line 300 with:

30g SYS'49152.N.AA$(1)
The REM statement in line 291 is incorrect.

VIC Dots

In line 560 of this program from the Septembe}
issue (p. 132), the spurious question mark should

_be removed. The first part of the line should read:

560 IFFNBX(ML +22)=... R+




The Banner Machine™ _s4s.95
*For the Commodoze 64, 1ape or disk (5 fonts)
+For the VIC-20 with 24K memory and disle

*Far the TRS-80 { & I]{ with 32K 1ape or 4BX disk
*Prina on any Epson RX, FX, or MX with Graftrax;
CBM 1525; Gemini 10X; or 8510 Prowriter
+ Uses dot graphics instead of bleck graphics
* Menu-driven program opetates like & word processor
*Makes signs up to 13" tll by any length (TRS-80: 104)
* Malkes borders of variable width up to % inch

8 sizes of letters from 34" to 8Y2" high {TR5-80: 10 sizes)
= Proportional spacing

+Automatic centering; Right and leh justifying; Tab

DISK DUPLICATOR

FOR COMMODORE
SINGLE DISK DRIVES

(1540, 1541 and 2031 used with a

- VIC-20, commodore 64, CBM 4000 or
CBM 8000 computer)

DISK DUPLICATOR provides you a fast

and easy way t0 make back-up copies of

your precious, irreplaceable diskettes. En-

joy. the convenience of a dual disk drive
without the expense. DISK DUPLICATORIs
100% MACHINE LANGUAGE, 100% FAST,
and most importantly, 100% AFFORDABLE!

Don't let an accldent or mistake catch
you without back-up copies of all your
diskettes. ORDER “DISK DUPLICATOR"
TODAY at the special introductory price of
only $14.95 postage paid (Check or money
ordar only please).

o GCAMBLERS

- T1-99/4A PROGRAMS
Practice "Texas Holdem”. A poker
game that's the rage of the gambling
casinos and card rooms. Written in
standard basic by a gambler for a
Gambler. You can bet, check, fold and

* analyze what hand is needed to win
the pot. Why play against the house?
"Holdem" Is played at tables provided
By the casinos. Practice at home then
have the edge when you go to a ca-
sino or card room.
Also available “Keno~. Practice the
game with the big money pavoff.
Other casino games available soon.
send $21.95 check or mo. + 52.00ship-
ping for each -casserte and instruc-
tions. Washington residents add 51.60
sales tax. :

RECORD tax deductabile items, bank chargas,
deposits & sxpanses

HECALL desta by uitugory, month and
amount

CALCULATION of all balances
POWERFUL tax tool

EASY 1o wse documentation

MENU griven with PRINTER option

$2995
SPECIFY TAPE OR DISK
RMC SYSTEMS CO., INC,
244 Scherr Hills
Berrien Springs, MI 49103
(616) 683.6829

Desler Inguiries Invited,

Commodore 64 |5 a regittered trademark
of Commaodore Business Machines.
_

51,35

- 100% CERTIFIED

TO DRDER CALL
1:800-322-DATA

DISCOUNT DATA SUPPLY
F.0. 02183 Co
PORTLAND, OR 97202

LIMIT 100 DISKETTES PER ORDER

*$pecify equipment and confiquration when ardering Hgﬁgg;iﬂgolmRRE
Cardinal Software H&H ENTERPRISES DEPT. 123C :
Virginia Micro Systems w 5056 NORTH 41st STREET P.0. BOX 2797
13645 Jofl Davis Highway MILWAUKEE, WISCONSIN 53209 TRICITIES, WA. 99302
Phone (103) 401.6802 “THE GAMBLERS FRIEND"
. T199/4A
HOME BUDGET ‘ o ,
FOR ENHANCE YOUR CHILD'S
DISKETTES MUSIC EDUCATION
g : with fun skill-building games.
COiT:‘l';E;I'E om"de;:{ planning and track. Sound, color graphics —
T Progressing levels of play.

Levels 1-3
“Motes in a Nutshell” & fingor pattorna
“Lollipops and Lemons'~Note names
*“Create a Creature'—Sightreading groups
“Skiwith a Count"—Note valuss
Lovals 2-4 ‘
“Artagsian Facapa'’—8th or 18th note patterns
“On the Beating Path™—6/8 riythm or 16th notes
M Ex}ra-mm‘ajstfl ailgescug;'e—d())rdet of sharps or
lats—( ui
“Pizza Gloegﬁud"— ajor keys (Joystick:
uir
"Dinr:enevith D)ragona"—Minur heys
Disk or Cassette —
EXTENDED BASIC REQUIRED
$19.95 plus $1.50 Shipping
Colorado residents add 49 tax

. SOUNDWARE
PO. Box 7028, Contract Stat. #6
Littleton, CO 80123

SHVE ON
SOFTWARE

UP TO 30% OFF LIST FOR
THE COMMODORE 64
ATARI 400/800/1200
VIC 20 - APPLE - T199/4A

Al SO AVAN ABLE AT LOW PRICES!
GAME CARTRIDGES FOR COLECO-
VISION AND ATARI 2600 AND 5200-
MOVIES FOR VHS OR BETA UNITS,

Write for our FREE Catalog

ENCORE
N2iDE0 X
soaftivore

354 Lancaster Ave,, Suite 212
Haverford, PA. 19041 '

ASK FOR FREE CATALOG

SOFTWARE
COMMODORE 64

The Siaff: Polyphonic Music Editor & generator.
Enter up to 83 measures of 3 part harmony on
2asy to use graphic display. Disk: $22.95 for 84,
$17.85 for VIC. Tape: $12.95 for 64, $14.95 for
VIG. Add $1.50 for Fostage and Handling.

Wa have a large sehection of soitware for the
84—Word Processors, Data Base, Mailing List,
A ing Package, Spread Sheet, Education-
4l Applications. Home and Parsonal Record
Keeping, Programmers Alds, Games, .

Check or Visa, MasterCard accepted

PROFESSIONAL MICRO SERVICE
100W. 22nd 5t., Baltimore, Md. 21218
301-206-0010
Dealer inguiries invited.

33z OOQAPOTE! Novernbar19a3

Manufactured by Aspen Ribbons, Inc,
Buy direct from manufacturer & save,
Standard ink color is black. Red, green,
blue, brown, & purple colors are
available for $2,00 extra per ribbon.

PRICES

Centronics® 152-2 $3.75 to $6.50 ea.
Price depends on quantity ordered.

CALL FOR FREE CATALOGUE.

"Aspen Ribbans, inc. is nat affiliated with any
company mentionad in this ad.

Aspen Ribhons, Inc. 1700 N 5510 S
Boulder, CO 80301-2795  {303)444-4054
Tetex: 45-0055 End User. 800-525-0646

Wholgsale: 800-525-9366
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SWITRA INTERNATIONA

L

ATARI AND VIC-20

CONFRONTATION AT YEGA THREE: The
spacewar strategy-adveniure game that
fransforms your computer inlo a Starsnip.
Reakstic tacticat displays, intaltigent snemy
ships and ful n comnand logic make this
one a galactic commander's dream! (16K
required) $12.95 on cassetie -
TRIPLE PLAY: Three games for less than the
pricn of ong: X-Patrol, Pickupe, and
Balls! (no  axpansion required)
- 59.95 on cassetie

Serxd check or m/o ia:

Jacksonvilie Beach, FL
32250

Prices inCiuce posiage/hangling,
Florida residents add 5% sales 1ax.

Sky Pilot (8K VIC-20) ) $18.00
Runway 20 (16K VIC-20) $925.00
Runway 64 - $95.00
Micro-Filot (EPSON HX-20) $18.00
ADD $2% FOR DISK YERSION

TORPEDO/ ooy

Subrmarine Battle Games
8K VIC20 or Commodore 64 $25.00

SUSIE SOFTWARE

"GEE A Z.DDBBED |

gredt variation in cametie recorders used with the
ZXE0MR 1/ TSIO00 (Some 1N Very poor shapa). you may be hawing a
hard line loading cassette pr

Atari & VIC-20 are registered 709 Wilshire Dr. Mt Prospect, IL 60056
trademnarks. (31 Q’ 394-5165
- SAVE 35%, 50% OR MORE
. on your computer purchase,
aler close-out on micros, printers,
programs, and accessorive.

YOUR

FOR EXAMPLE RETAIL  PRICE
CBM 4022 Printer . ... ..... 89500 39500
Smith Corona TPI ... ..... 99500 58500
COM 4K Expanslon ... ... 5ODO0 28000
BPIAR .........covnue 49500 18500
Eaglell ................, 499500 399500
Okidate &3A Prirter .. ... ... 9500 56500

DESCRIFTION YourPrice Save
; NEG 9" Grean monitor . . . . . . 18900 13800
| NEC generai acct, . . 35500 23700
NEC DBASE Il .. 70000 45000
EBS A/R CBM .. 100000 50000
Info design. AR . . . 75000 400,00
ba for $31.95 post- [rome—— Info design payroll TROO0 40000
e U i o Free shipping in U & Clmmarron medical . ....... 43500 25000

] Z-Drubber
patidl A 3200 (U shipping QUGS INe Us, LANGSd of MeXico

[+
1-800.227.3300

PO BOX 12309 DEFT
SEATTLE, WA 98111
) 236-BYTE

¥ita
L}

-
COMPUTERS
and more

2420 University Ave,,
San Diego, Ga. 92104

To Order
(619) 251-1442

Catalag lista hundreds of gaod buys from varigus
denlers. Youcan make vour owh deal via phone.
TO ORDER current catalog send $5.00 check o
VISA/MC number with expiration date,

CompuAd E

1537 Fourth Strest, Sulte 125
San Rafael, Californin 85401

and Visuals

Full Chord Capahility

ktxcellent Song Reproduction

~ Spectacular Full Color Graphics

/" Sitent Night, We Three Kings, Joy To The World, it
Came Upon A Hldn'ﬁtt Clenr, The First Noel, Jingle

A - Belis, Hark The Hernld Angels Sing. 0" Litte Town of
\\\ Bethiehem, Away In A Manger. [ Come All Ye
\-,x\ Faith?ul. God Rest Ye Merry Geatlemen, We Wish You
WA Merry Christmas, Deck The Halls, © Christmas Tree,

} For Au.. With Flus & Mymry‘ Song!

TI 29/44A (Cawseites only)

i¥ Comodore 84 {Cassetites & Disks)
s CABSETTE: $10.95: DIBK: 524.05 i

Pz 52.- tor postage & hamfiing

Pursmai Chosa. allew 7 weeks 03 Wt deltvery
. Wathingion Reshivats sdd apies fun

334 COMPUTH Novembert983

I
i
i
]

BUSINESS
SOFTWARE
PACKAGE

*59
Reg.*159
Features:
* Accounting Ledger
+ Inventory Contro!
+ Letter Writer
« Mail-Out
IBM (Peanut) VIC.20
TI-99/4 A COM-84
Toll Free 1-800-221-7171
in Ga. 1-404-925-4686

BIZWARE. INC, 5014 Hwy. 29 Lilburn, Ga 30247

ATTENTION

TEXAS INSTRUMENTS
Ti-99/4A

OWNERS

We have hundreds of 3rd party indepen-
dent software programs on cassette and
disk ready to run on your TI-99/4A.
Games, business, and educational
programming at discount prices as low
as $8.95 ea. Plus all T! hardware and
software at incredibly low, low prices,
including the new TI1-89/2 and CC-40
computers. We also have dust covers,
heavy duty joysticks with Tl adapters,
and many more accessories, Call or
write now for a FREE listing. We ship
your order U.P.S. the same or next
business day te insure fast service, Visa
and MasterCard accepted (NO service
charges) or C.0.D. is okay.

- THE MUSIC WORKSHOP

" 59E. Tioga St.
Tunkhannock, PA 18657

CALL 1-717-836-4522




