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Printing Alari Character Sets

Many of your game programs use a redefined
character set, but access it by means of a POKE.
What a headache! Is there any way on the 800 to
change the ATASCII character set so that it can be
accessed by PRINT statements?

Howard Fishman

It 13 posstble to use strings to hold a redefined character
set. We prefer the POKE method, however, because it is
the easier one to type into the computer. Using strings
would require the entry of quite long strings, filled with
strange characters.

e ———

Genealogy

Recently I attended my first Computer Genealogy
meeting and saw the program “Roots,”” used in
building a family tree. Unfortunately, this pro-
gram 1s not available for Commodore PETs.

I'm looking for a comparable program (price
and capability-wise) that will run on a 32K PET.
Any suggestions? -

By the way, I noticed Genealogy (tracing
your family back for generations) and Refunding

(mailing in box tops and labels for cash, which |

do) were two items not mentioned in the De-
cember ‘82 issue “How COMPUTE! Readers Use
Their Computers” (pg. 30). So there’s two more
to add to that list! -

Rita M. Thrasher
I

Tl Monitor Connection

Can you help me? Our school has recently pur-
chased 8 Texas Instruments TI-99/4A microcom-
puters. Among the 8 donated black and white
television sets was a Hitachi monitor used with
an Apple computer.

Can I hook up the Hitachi monitor to the TI?
If so, how?

George 5. Ruff

TI-99/4A Video Connector

Ground - Video

Although the TI video output is a color signal, an ac-
ceptable black and white monitor picture can be obtained
by taking the two signals shown in the figure below to
the monitor input. The figure shows the video connector
as you would see it facing the back panel of the TI-99/4 A,
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or the back side of an easily-obtainable five-pin DIN
plug which plugs into the connector. Use shielded cable
with the shielding braid connected to the GROUND
pin. For the other end of the cable use whatever type of
plug mates with your monitor’s input jack.

o
Atari 400 Upgrade

In your December 1982, Issue 31, someone in-
quired about the flaws in the operating system of
the 400/800 computers. 1 have an Atari 400 with
the old operating system. Is there any way for me
to get the new OS (revision B)? or is there any
way to upgrade the existing ROM?

Rocky Boniello

No officially supported OS upgrade is offered by Atari,
but you might contact your local Atari Service Repre-
sentative. The ROMs are not on a removable board in
your 400, so it 1s even harder to upgrade.

“
Understandable POKEs

[ have only had my Commodore 64 for a month,
and I'm already becoming a fanatic.

[ have a problem which I'm sure others have,
and | also would like to propose a solution.

Most BASIC language programs can be fol-
lowed with little difficulty, except for the POKE
and PEEK statements. Without knowledge of
each computer, one cannot follow or use the pro-
grams submitted in your magazine.

My solution is to use REM statements with
each POKE or PEEK. For example, if | submitted
a Commodore 64 program and had a statement
such as

110 POKE 53281,1
many would not understand it. However,

110 POKE 53281,1:REM**SET BACKGROUND
COLOR TO WHITE**

would assist people, since they could then use
the appropriate commands or memory location to
accomplish this on their computer!

Don Hollingsworth

This sounds like an excellent idea. Some complicated
programs use POKEs and PEEKSs too often for this to
be practical. However, many programs PEEK or POKE
only a few times and such REM statements would be of
real value to owners of other computers.

COMPUTE! welcomes questions, comments, or
solutions to 1ssues raised in this column. Write to:
Readers’ Feedback, COMPUTE! Magazine, P.O.
Box 5406, Greensboro, NC 27403. COMPUTE!
reserves the right to edit or abridge published
letters. G




is not a problem in most cases; several computer
manufacturers otfer snap-on tractors at a fairly
low cost. Nor is altering your interface capability
generally much of a problem.

Many Choices

In the tollowing printer descriptions, we will de-
scribe the specifications and special features of
each machine. This should help you to compare
these models to your needs and budget.

Epson MX-80)

Epson MX-80

Of the Epson models in the MX Series, the MX-80
falls in our price category, retailing at $494.

One standard feature of the MX Series is Grat-
trax Plus. Epson has upgraded this graphics chip
from the original Graftrax included in earlier Ep-
sons; the chip can be added to an older model.
Graftrax Plus provides a considerable variety of
graphics capabilities. It allows graphics configura-
tions of up to 120 dots per inch horizontally and
72 dots per inch vertically. 1t also has an italics set
and 66 possible variations of print characters, if
you count all of the script variations. |

The MX-80 can print a full 96-character ASCII
set in upper- and lowercase. Characters are formed
in its standard 9 x 9 matrix, though that can be
emphasized and even double emphasized ina 9 x
18 or 18 x 18 matrix. Characters per inch (cpi) range
from 5 to 17.16, depending on which mode you're
using, and characters per line {cpl) run from 40 to
132. The print head operates bidirectionally at a
speed of 80 characters per second (cps).

You can hook up an Epson MX-80 to several
different models of home computers via its Cen-
tronics parallel interface. A one-line buffer is stan-
dard, but the optional R5-232 interface comes
with a 2K buffer. An IEEE488 interface is also avail-
able. The adjustable, tractor-type pin feed will
accommodate up to 10-inch fanfold paper.

Epson America, Inc.
3415 Kashiwa Street
Torrance, CA 90505
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Radio Shack TRS-80 DMP-100
Dot-Matrix Printer

In December 1982, Radio Shack added a low-cost,
dot-matrix printer to the growing list of TRS-80
microcomputer peripherals. Though Radio Shack
has manufactured several printers for use with its
personal computers, this is its first entry in the
under-$500 bracket.

The DMP-100’s ability to print high-density,
dot-addressable graphics is valuable for anyone
interested in producing graphics on paper. Also,
using an optional screen print program, the DMTI’-
100 can produce detailed black and white graphics
printouts similar to those on the TRS-80 Color
Computer screen display. Its main character set
can be expanded from 10 cpi to 5 cpi to create
more readable copy.

The DMP-100"s 80 upper- and lowercase 5 x 7
dot-matrix characters can be printed at a speed of
50 cpi. It has underline capacity and will take paper
up to 9.5 inches wide. A buffer of 480 bytes is
included with the printer, as is one ribbon car-
tridge. Selectable serial and parallel interfaces
may be used to connect the DMP-100 to your Radio
Shack computer.

The DMP-100 retails for $499.

Tandy Corporation
1800 One Tandy Center
Fort Worth, TX 76102

Radio Shack TRS5-80 DMP-100

Prinfelex

About 2 inches high, 4 inches wide, and 8 inches
long, the Printelex manages to pack many features
into that small space. It retails for $145.

The Printelex will not print on full-size paper.
Its maximum paper width is 4.3 inches. And it’s
not an impact printer - it’s thermal, so, although
you won't have the noise of an impact printer,
your paper costs will be higher.

The Printelex prints charactersina 5 x 7 dot
matrix at the rate ot 160 cps. It prints a standard
10 cpi for a maximum of 40 cpl. It prints graphics.

[t prints upper- and lowercase characters. It is not
logic-seeking, but it does have a one-line buffer.
Both right and lett margins can be justified.

The Printelex has both a Centronics parallel

E
—
—
f
'
H
4
:
—
.m

'

|



Using A Printer
WithTheTl-99/4A

. Regena
These hips will grve you a good start on adding a printer "R5232.TW.BA=110" (teletype)
fo the TI-99/4A. Here are the fundamentals from the RS- ﬁg;gigi fgggu D(II— 85’ or ETI 840 E;;(“;EF)
232 Interface to PRINT # statements. FPA T IR AT (Epson )

One of the primary uses of a printer is to ob-
. 11 3 ”hard COp}f” listi'ng Of a pmgram. Using your

Texas Instruments has a thermal printer which at- W1 printer configuration in the quotes, the fol-
taches to the side of the TL. It is a small unit which lowing commands may be used:

uses a special thermal printer paper and can print LIST “RS232.BA = 600"

a 30-column line. A number of other printers may Lists whole program

also be used with your TI. Prices range from about LIST “R5232.BA=600"": -250

$500 on up. The cost depends on whether the Lists program lines up to line 250
printing is dot-matrix or letter quality, on various LIST "R5232.BA = 6007:300-330

Lists program lines 300 to 330
LIST “R5232.BA = 600":700-
Lists program from line 700 to end

options available, and on how the printer is built.
(For definitions of these terms, see other articles in
this issue.) . . . .
To connect your printer to your TI-99/4A, you Another valuable use tor a printer is to print a
will need the R5-232 Interface. You may use either report from your program. Before you print, an
the “old-style”’ individual RS-232 Interface OPEN statement is necessary. The OPEN state-
peripheral or the R5-232 Interface Card which fits mer;_t desng_natis/ ° devlcehnumber an{.l dym;_ir printer
in the TI Peripheral Expansion Box. You will also con 1guratmn.b ou ma}:j ave several devices, and
need a cable to go from the interface to the printer, Zf;mm?g ;u: meer );q;r evices in any order. An
and the cable should be sold with the printer. If pie statement 1s:
you want to wire your own cable, the plugis a stan- 120 OPEN #1:"R5232.BA = 600"
dard DB-25, and the pin connections are given in

After the OPEN statement, you may print to
the manual that comes with the R5-232 Interface.

the printer by a statement such as:

COnﬁguraiions 130 PRINT #1:“MY NAME IS REGENA.”

Mgnuals are important. The manual that comes When you've finished printing or you’re at the
with the R5-232 Interface describes how you list end of the program, you should close all devices.
parameters for your “printer configuration’ so This can be done with the following statement:

you can give instructions to your computer to ac-

cess the printer through the RS-232. The manual >0 CL_OSE #1 |

that comes with the printer should describe how to ~ Hereisashort sample program thatillustrates
achieve various type styles (fonts) and how to set PTinting to a printer:

margins, line lengths, and the top of the form. Be 100 OPEN #1:”RS232.BA = 600"

prepared to spend some time experimenting with Opens device #1 for printer.

the different switches and features of your print- 110 OPEN #2:“SPEECH”, OUTPUT

er. Opens device #2 for speech (Terminal Emulator

: : : i II required)
When you use the printer configuration in a 120 PRINT “HERE IS A SAMPLE

command, it is set off in quotes. Parameters may Prints message on screen.

be chosen for baud rate, stop bits, and number of 130 PRINT #1:“TEST REPORT”’
nulls. Some examples are: Prints on printer.
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140 PRINT #2:"HELLO”
Speaks the word using synthesizer.
COMMODORE USERS
oses device #1.
160 CLOSE #2
Closes device #2. Join the largest, active Commodore users group.
170 END Benefit from:
The print list following the colon in a PRINT _ _
# statement follows the same rules as regular — Access to hundreds of public domain
printing to the screen. Since the length of lines programs on tape and disk for your
may be longer on the printer (the screen has 28 Commodore 64, VIC 20 and PET/CBM.
columns in a print line), you may use the TAB
function to arrange your printing: — Informative monthly club magazine
100 OPEN #1:“RS232.BA = 600" THE TORPET.
110 PRINT #1L:TAB(25):"MONTHLY PAYMENTS”
You may use a variable in the TAB tunction: Send $1.00 for Program & Information Catalogue.
200 PRINT #1:TAB(T+ A),;MONTHS$;X (Free with membership).
You may also use colons to print blank lines: I';ﬂemt;ership Canada — $20 Can.
ces for U.S.A. — $20 U.S.
220 PRINT #1:::
| _ 12 Months Overseas — $30 U.S.
If you have adjusted your printer properly
f(;r Zegtl(i?;ifl:is, you may go to the top of the next Toronto Pet Users GI'OI.IP
pase by & Department “‘S”
300 PRINT #1:CHR$(12) 1912A Avenue Road, Suite 1

C Toronto, Ontario, Canada M5M 4A1
* LET US KNOW WHICH MACHINE YOU USE *

THE QD1 40/SO VIDEO CARTRIDCGES

Quantum Data, Inc. produces two 40/80 Video Cartridges for the Commodore VIC-20 computer. The Videof
Cartridge which does not contain memory, and the Video Combo Cartridge which contains 16K RAM
composed of eight 6116 CMOS memory chips.

The 40/80 Video Cartridge or the 40/80 Video Combo Cartridge is the means to upgrade the VIC-20
computer to a 40 x 24 or an 80 x 24 character display. This provides a wealth of new uses for the VIC-20
ond with the appropriate software you can now accomplish quality word processing and various business
functions that previously were difficult to achieve with only the VIC's standard 22 character video display,
Both Cartridges feature screen printing routine and a terminal emulator routine which are written in BASIC
so that you can add these capabilities to your programs,

€ither Cartridges can be pluged into the memory expansion port of the VIC-20 or an expansion chassis. The
40 character mode may be easily viewed on most standard T.V. sets but a monitor is required for the 80
column mode to provide the necessary additional resolution.

- VIDEO CARTRIDGE $159.95
- VIDEO COMBO CARTRIDGE $259.95

Call (714) 553-1945 to place your order today!

Ask for other VICG-20 hardware ond software peripherals!

QUANTUM DATA, INC.

14252 Culver Drive, Suite A, Box 285, Irvine, CA 92714

ltems in stock ready for immediate delivery).
Visa-or Mastercard accepted. Above prices retail in U.S. dollars. Shipping and handiing not included,
VIC-20 is a trademark of Commodore Business Machines
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Astrosiorm

Feter Lear

Try to guide your spaceship, carrying emergency medi-
cal supplies, through a dangerous asteroid storm. A
great deal depends on your skills as a navigator. Many
times the success or failure of your mission will depend
on your ability to make split-second decisions under
pressure. Versions for the VIC, Atari, TI-99/4A, and

Apple.

The mission: you are Captain Bosdiger of the in-
terstellar tug The Viccard. While orbiting the fifth
planet in the Benard system, you receive a distress
call. The call comes from the Solarian system, in
need of vital medical supplies. You are to pick
them up from the sixth planet in the Benard system
and then take them to the third planet in the Sola-
rian system.

There is a time factor. The drugs have a short
life. Your calculations indicate that it will be nec-
essary to drop out of hyperspace between the
fourth and fifth planets’ orbits. There you will be
in an asteroid field. You must cross this field in
less than two minutes.

Looking At Astrostorm

How does the VIC version work? Let’s take a
look.

The player’s spaceship (upper right) successfully negotiates
the moving asteroids in “Astrostorm,” VIC-20 verston.

(Apple and TI versions similar.)
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In lines 5-230 the screen border is chosen and
several variables for the joystick are defined. The
player is given the choice of using a joystick or
the keyboard. If you choose to use the keyboard,
control the movement of the ship with the 72" i
(left) or “C”" (right) keys. The VIC Programmiers’
Reference Guide helped provide the joystick infor-
mation necessary to use the first data statement.

Then we are sent zooming up to line 5000 to
make a bit of noise. Some more data is used here. |
Now we are off to line 910 to ask for the “asteroid
depth’’ that is required. This simply determines '[..
where the ship is to be located on the screen. It
can be placed between the fifth and eighteenth
rows (always starting on the left side). |

Line 1030 makes the program versatile |
enough to use with any VIC-20. For example, f’
initially the VIC starts its screenn memory at loca-
tion 7680. When an extra 8K or more is added, i
the start of screen memory changes to location
4096. Since 3K cartridges do not change this loca-
tion, any cartridges can remain inserted.

The game’s main playing loop is in lines 2000-
2240. 1t is enclosed in a FOR/NEXT loop and timed
for two minutes. All it does is decide on a random
color and column for the asteroid. The galactic or
solarian credits are based on the position and

A player’s spaceship dodges space debris in the Atari version
of “Astrostorm.”



color of the asteroid. The alarm sound is created
by turning voice 36875 on and off with the variable
CK. The first two IFs in the game loop check to
see if the screen has been crossed. When the ship
is moving forward, you gain points; going back-
ward (left), you lose points. And if there is no
movement, there is no loss or gain.

The movement of the asteroids is created by
scrolling them off the screen. The ship 1s POKEd
on the screen. To prevent the ship from scrolling
off every move, the program jumps to line 520.
Here, with the variable OP (for old position), the

Patrick Parrish, Prograrmming Assistant

Atari Notes

The object of the Atari version of Astrostorm
is to move your spaceship to the right across
the asteroid field six times. The game is
played with the keyboard or the joystick (in
controller jack #1). In either case, movement
of the spaceship is strictly horizontal. Once
you start the spaceship moving left or right
on the screen, it will continue until you cause
a direction change.

With the joystick, left and right move-
ment of the stick causes the spaceship to fly
across the screen in the corresponding direc-
tion. Shifting the joystick position up ordown
will halt the spaceship. Under keyboard con-
trol, the <" and ‘>” keys are used for left
and right movement, and again, movement
is continuous. If you choose the keyboard
option, the spaceship’s flight can be halted
by pressing any key other than the <" or
“>" keys.

To achieve a high score on Astrostorm,
avoid moving the spaceship to the left
whenever possible, since penalty points are
then deducted from your total. But bonus
points are given for spaceship movement to
the right. As an added incentive, you are
awarded a thousand points each time you
successfully maneuver the spaceship across
the asteroid field.

TI-99/4A Notes

The object of Astrostorm on the TI-99/4A is
‘to advance your spaceship across the asteroid
field twelve times. Asteroids scroll from the

bottom of the screen. Spaceship movement
is horizontal. Control the movement of the
ship by pressing the ‘<" and >’ keys.
This version of the game can be quite
challenging since there are several skill levels.
As the game begins, the vertical position ot
the spaceship can be set nearer the bottom of

Atari, TI-99/4A, And Apple Version Notes |

“higher asteroid depth. This will place the

would-be scrolled ships are erased.

A check is made for every move to see if the
ship has been hit. When this occurs, the program
goes to 8170 to explode the ship. This i1s where
the rest of the data is utilized. it then returns and
offers a change in asteroid depth (this option 1s
available for only seven seconds). Then an asteroid
field is displayed in motion until either the fire
button on the joystick or the keyboard’s “H" key
is pressed. To add to the excitement, you can think
of this as dropping out of hyperspace.

the screen by specifying a greater ““asteroid
depth.” A greater asteroid depth, of course,
requires a faster reaction time. The difficulty
of the game can be further increased by re-
questing a higher asteroid density (difficulty
level). |

The game loop (lines 500-830) 1s set to
execute 1000 times. This means that you must
finish your journey across the asteroid field
before this loop is completed. You may find
that this time limit is either too easy or too
difficult, depending on the skill levels you
choose. If so, vary the limit in line 500 as you
see fit.

To achieve a high score on Astrostorm,
avoid moving your spaceship backwards
since points are deducted from your total.

Apple Notes

With the Apple version ot Astrostorm, you
must move the spaceship across the astrofield
six times to win. There 1s no time limit, and
the game loop (lines 120-250) will execute |
until a crash is detected (line 230).

Asteroids scroll trom the bottom of the
screen. Only horizontal movement of the
spaceship is allowed by the program. Move-
ment, which is continuous, 1s accomplished
with the SPACE bar while direction is con-
trolled with the left and right arrow keys.

There are several skill fevels. You can
make the game more difficult by specifying a

spaceship closer to the bottom of the screen,
and consequently, require a quicker reaction
on your part to avoid a collision.

Scoring is based on the direction of
spaceship movement and difficulty level. Of
course, more points are given at greater
asteroid depths. Points are awarded for
movement of the spaceship to the rightand -
deducted for movement to the left. |
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40 Egﬁllzl‘j:giiE;Slz TD PMBASE+&640: PO Progrqm 3:TI-99/4AVersion
, B
S@ POKE 53248, X 1686 RANDOMIZE
608 POKE 7@04,214:P8=PMBASE+512+Y 116 CALL CLEAR
7@ FOR 1=PMBASE+S12+Y TO PMBASE+S17+ 120 FOR I=5 70 8
Y:READ A:PDKE I,A:NEXT I 139 €ALL COLOR(I,16,1)
80 DATA 224,112,254,127,112,224 1490 NEXT 1
95 POKE S3278, 6 158 CALL CLEAR
97 IF R=2 THEN 568 16460 PRINT " A S TROSTORM 1!
194 B=STICK(®):IF B<{>15 THEN A=H "
116 X=X—4%(A=11)+4%(A=7):POKE 53248, 179 PRINT
X:PT=PT+18—-25%¢(A=11) 186 PRINT
{36 IF PEEK(S3252) THEN POKE 744,255 178 PRINT "POWER SHIP WITH < & > KE
: 6070 2000 Ys”® -
148 IF X>268 THEN POKE 53248, 60:W=W+ 299 FOR I=1 TO 9
1:PT=PT+1930: X=&60 216 PRINT
145 IF X<68 THEN POKE S324B,200:X=28 <29 NEXT 1
156 IF W=6 THEN 10880 249 FOR J=1 7O 20
196 POSITION 17%(RND(8)%2)+4,23:Z=]JN 259 NEXT J
TI(LEN(N$) SRND (B} +1):7 N$(2,2):P0 <269 CALL SCREEN(I)
KE 716,PEEK(S3778) 278 NEXT I
SO0 I=PEEK(764) g;g gE;T I
526 IF 1=54 THEN X=X-4:POKE 53248,X: 0. -~
PT=PT-15:60TO0 130 o REMIP=10
536 IF I=55 THEN X=X+4:POKE 53248,X: 1. "o . o)
PT=PT+16:60T0 130 e SHIPoLD
sS4 GOTO 198 5@ COL=2
16696 POKE 764,255:G0SUB 2186:GRAPHIC 170 - o To_oclip
S 6:0N W GOTO 2600,1280,1665,16 .- oo o _~oolo
95,1645,19206, 1010 s » 3806 CALL CLEAR
1895 :E ::i ZEEE1EEZP:;E§ i;gsi;E?"f 3908 ETENT "WHAT ASTEROID DEPTH (1-1
GOTO 1820 ;
. - Ag8 INPUT X
16012 zu;?mgzgféé?f}’ You completed ¥  ,.5 (1 (x>18)+(X<1)THEN 380
19283 ? "The Solarian System Minister 420 PRINT "
has*:? "awarded you ";PT;* Sol 4359 PT;?I WHAT DIFFICULTY LEVEL (1
arian® - .. 448 INPUT DCULT
1925 ;UTErggizs for your servicesS. : 458 IF (DCULT>18)+(DCULT<1) THEN 380
1268 2 CHR$(125);"The Solarian Gover 25¢ CALL CLEAR
galactic credits.” 486 CALL COLOR(2,16,1)
{218 2 32 "but, they also have anoth 379 REM VARY LIMIT OF LDOP IN THE N
o miseiOn"i? "for you!":BOTO 2 EXT LINE IF THE GAME IS TOO HAR
?1a D OR TOO EASY
2688 FOR W=15 TO & STEP —-6.3:SOUND & gfg ﬁgg kE?P;é IST:::gtx)+1
,2B%RND(8) ,0,W: POKE 704,PEEK(53 oo o0 _INT(RNDXZG) 42
77¢) : POKE P@+6%RND(8) ,PEEK (5377 S C o Lopaciox col.42)
@) s NEXT W S48 NEXT I T
2665 GRAOPHICS #:7 "You didn*’t make i Seo PRINT
E;ET:Enf“;2;:aia;flYgfrgr:$:2tg 560 E?LL BCHAR (RSHIP+DCULT,CSHIP, LD
2610 OSUB 2100:POKE 764,255:7 "Play 72 CALL HCHAR(RLSHIPDEULT1, CLSHI
- n = l
Jagad Y e FoOET B, AIF AC 588 IF LOC=42 THEN 1199
2020 JANENICH 0100SUS FiemiEND 378 CALLSCREEN(S) L ewie,on
2100 :DKE 53277, 8: POKE 53248, 8: RETUR T5) _
3906 GRAPHICS @:SETCOLOR 2,6,6 2;2 Etgﬂ}§=232i§
3010 7 "{2 TAB}[ERCTEREE" 638 CALL KEY(3,A,STATUS)
IG3IF 7 7 "EH. Joystick":? :? "E. Key 46 IF A<>ASC{(".")THEN 739
board”":? "{3 SPACES}Use < and > 456 CALL SOUND(-786,-5,3)
for move" | 6B PT=PT+SEDCULT®X
3P4 OPEN #1,4,0,"K:":? :? "Select:z” 6763 CSHIP=CSHIP+1
. 686 IF CSHIP<>32 THEN 72@
3856 GET #1,A:R=A-48:1F R<1 OR R>2 T 498 CSHIP=1
HEN 3859 788 S=5+1
3986 RETURN - 718 IF =15 THEN 18308
3166 END 728 SHIP=62
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7398
748

IF A<IASC(",")THEN 828
CALL SOUND(-706,—-4,4)

7068 SHIFP=&0

768 PT=PT-8xDCULTXEX

778 CSHIP=CSHIP-1

788 IF CSHIP<>T THEN 819

798 CSHIP=32

8083 S=S5-SGN(5-3)

B190 SHIP=4LO

8289 REM

838 NEXT LOOFP

848 CALL CLEAR

85@ PRINT * YOU DID NOT COMPLETE YO

UR ] |

868 PRINT

8768 PRINT "MISSION. THE SOLARIAN"

88¢ PRINT

89# PRINT "GOVERNMENT HAS FINED YOU

Q808 PRINT

218 PRINT PT:; "GALACTIC CREDITS. ™

2280 PRINT

380 PRINT

948 PRINT

258 PRINT " BUT, THEY ALS50 HAVE "

@658 FRINT

978 PRINT "ANDTHER MISSION FOR YOU!
I 3 ar

988 PRINT

290 PRINT

1383 INFUT "ARE YOU GAME (Y OR N} 72"
: 6%

161 IF G$="Y" THEN 3@@

1826 GOTO 1589

1338 REM YOU WIN'!

1940 CALL CLEAR

18058 PRINT " YOU COMPLETED YOUR *

1863 PRINT

1879 PRINT "MISSION. THE SOLARIAN M
INI-"

18088 PRINT

1999 PRINT "STER HAS AWARDED YOO "
PT

1189 PRINT

11168 PRINT "SOLARIAN CREDITS FOR YO
UR *“

1129 PRINT

1136 PRINT "SERVICES AND WISHES YOU

1143 PRINT

1158 PRINT "TO MAKE ANOTHER DELIVER
yrm«

11608 PRINT

1170 PRINT

1189 GOTO 980

1199 CALL SCREEN(12)

1268 FOR I=1 T0O 58

1218 NEXT 1

1220 CALL SCREEN({(9)

123@¢ FOR vVOL=24 TO 1 STEF 4

124¢ CALL SOUND(206é¢,-7,VOL)

12568 NEXT VOL

12668 FOR VOL=1 TO 24 STEP 4

1278 CALL SOUND(206,-7,VOL)

1280 NEXT VOL

1298 CALl SCREEN(12)

1368 FOR 1I=1 T0O0 18

13180 NEXT 1

1328 CALL SCREEN((8)

1338 CALL CLEAR

1349 CALL SCREEN((S)

1356 PRINT "{4 SPACES>TODO BAD' THE
SDLARIAN"

g2 COMPUTE!
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13640 PRINT " GOVERNMENT HAS SENT YD
UR "

1378 PRINT * FAMILY ";PT;" GALACTIC *

1386 PRINT " CREDITS. "

1398 FDR I=1 TO S

1480 PRINT

1416 NEXT I

14726 PRINT "{3 SPACES>HIT -P- TO PL
AY AGAIN"

1436 PRINT " OR -S5- TOD STOP."

1449 FOR I=1 TO 5

1456 PRINT

14668 NEXT I

1476 CALL KEY(3,K,ST)

1480
1490

1500

IF ST=80 THEN 14706

IF (K=ASC("C"))+(K=ASC({("P"))TH
EN 3808

END

Program 4: Apple Version

19
20
25
30
1 @

116

115
120

139
1409

145
146
149

170

184
170

208
219

212
213
215
220
222
225
23¢9

240
245
258
600
610

&20

548

REM ASTEROID FIELD - APPLE 11 VERS
I0N

FOR I =
M: NEXT 1

DATA 172,81,03,174,01,03,169,04,32
,168,252,173,48, 192,232,208, 253, 13
&, 208,239, 206, 8,03, 208, 231,96

GOTO 1509

778 170 795: READ M: POKE 1,

TEXT : HOME : VTAB 1: PRINT "SCORE
: ": PDKE 34,2
FOR I =1 70O 13:5F = INT {( RND (1
) ® 39) + 2: VTAB 24: HTAB (SF): PRINT
"z NEXT 1
FOR I = 1@ TO 5@ STEFP 4@: FOKE 768
s 18: POKE 76%,1: CTALL 77d: NEXT I
FOKE OF,160: VTAB 24:5FP = INT ( RND
(1) * 39) + 2
HYAB (SFP): PRINT "x*
IF PEEK (CF) = 178 THEN BOTO Beg
POKE CP,CC:0FP = CP
FOR I = 1 T4 23: NEXT
VTAB 1: HTAB 7: CALL - 8&8: VTAB
1: HTAB 7: PRINT PT
M= PEEK ( — 146384): ON M < 128 GOTO
120
IF M - 128 = 8 THEN CC = 188B:MV =
- 1: BOTO 120
IF M — 128 = 21 THEN CC = 1990:MV =
+ 1: GOTO 129
IF M- 128 < > 32 THEN 06OTO 128
IF CP < > BP OR MV > @& THEN GOTO
215
ON SF GOTO 124
CP = BP + X9:5F = SF — 1: GOTO 238
CP = CP + MV
IF CP < > BP + 392 THEM GOTO 234
DN SF = & GOTOD &a@d
CP = BP:SF = 5F + 1

IF PEEK (CP) = 17¢ THEN GOTO 8696
IF NOT MY THEN PT FT + INT {({M

Il

V ¥ { INT (DL % .2) % ((CP — BP) X
SF))) / 2): GOTO 25@
PT = PT + (MV X ( INT (DL %X .3) ¥ {
(CP - BP) x SF)))

GOTO 120

REM WIN

TEXT : HOME : VTAB 2: HTAB 15: PRINT
"SCORE: ";PT

VTABR 8: HTAB 13: FLASH : PRINT "CO
 NGRATULATIONS": NORMAL : VTAB 12: HTAB
14: PRINT “YOU MADE IT'"™

POKE 768,15: POKE 769,39: CALL 770




Memory Trainer

Harvey B Hermran Associate Editor

For 64, VIC, PET/CBM, Atari, TI, and Apple — this
program might help you improve your memory skills.
Some people, training in a similar fashion, have been
able to quickly memorize random 80-digit numbers.

A provocative article, entitled “Exceptional Mem-
ory,”” appeared recently in American Scientist (vol.
70, no. 6, p. 60’7:, 1982). The authors described
experiments in which a person with a normal
memory was trained to recall a sequence of over
80 random digits. How?

When most people read a random sequence
once, they can remember only five to nine digits,
the apparent limit of short-term memory (STM).

One might call this prodigious feat of memory
(recalling 80 digits) exceptional, but the authors
said that this skill may not be uncommon. Diligent
practice, 1n one case 230 hours over 20 months,
resulted in improvement in the ability to rapidly
transfer information into long term memory
(LTM). A “normal”” memory could thereby be
transtormed into an “exceptional” one.

How easy it would be to automate the task of
memory traming by using a computer. Con-
sequently, after reading the article, I sat down at
my Commodore 8032 and wrote “Memory
Trainer.” Random digits are flashed on the screen
at a specified rate, rather than being read to the
subject. If the sequence is repeated correctly, the
next sequence of digits is increased by one. When
an error 1s made, the length of the sequence de-
creases by one. The subject can stop the experi-
ment at any point, whereupon the maximum
number length achieved is displayed.

Program 4: 80-Column CBM Version

100 REM MEMORY TRAINING PROGRAM
110 REM PATTERNED AFTER TECHNIQUE IN:

120 REM - "EXCEPTIONAL MEMORY" BY
130 REM K.A. ERICSSON AND

140 REM W.G. CHASE

150 REM AMERICAN SCIENTIST

160 REM VOL 70, NO 6, PG 607, 1982,
170 REM

180 REM PROGRAM BY HARVEY B. HERMAN
190 REM

200 REM MAX 76 DIGITS

210 DIM N(76)

220 MA=0Q:REM MA=MAX CORRECT SCAN

230

PRINT "{CLEAR}{REV}MEMORY TRAINING PRO
GRAM"

112 COMPUTE! June1983

240
250

260
270
280

290
300
310
320
330

340
350

360

370
380
390
400

410
420
430
440

450
460

470

480
4930
500

510
520

530

540

550

560
570
580

590
600

610

620

PRINT
INPUT "DIGIT RATE (SEC/DIG)
LEFT}":DR

IF DR<.S THEN DR=.5

PRINT

INPUT "“INITIAL SEQUENCE LENGTH
LEFT}":SL

IF SL<2 THEN SL=2

IF SL>76 THEN SL=76

REM MIN DIGIT RATE .S SEC/DIG
REM SEQ LEN - MIN 2:MAX 76
PRINT:PRINT" {REV}CURRENT DIGIT SPAN{
OFF}":;SL:"{LEFT} "

REM FLASH GET SET AND DIGITS

1{03

5{03

PRINT:PRINT "{REV}GET SET{OFF}";:FOR I

=1 TO 300:NEXT 1I

PRINT "{07 LEFT}GET SET";CHRS(7):PRINT

"A*MN:PRINT “{UP}";:FOR I=1 TO 1250:
NEXT I:PRINT

FOR I=1 TO SL

N(I)=INT(RND(1l)*10)

T=TI

PRINT "{UP}{REV}";N(I);"{OFF}";:FOR J=

1l TO 100:NEXT J

PRINT "{03 LEFT}";N(I)

IF TI<T+DR*60 THEN 420

NEXT I

PRINT "“{up} ";

PRINT:PRINT "INPUT DIGITS":FL=0
PRINT "

",
r

PRINT "

":INPUT "{02 UP}
LEFT}";AS
IF LEN{(AS)<>SL THEN FL=1:GOTOQO 540
FOR I=1 TO SL

*{03

IF VAL(MIDS(AS,I,1)) <> N(I) THEN FL=1
:I=5L

NEXT I

REM FL=0 - CORRECT - INCREASES SEQ L
EN BY ONE

REM FL=1 ~ INCORRECT - DECREASES SEQ L

EN BY ONE

PRINT:IF FL=1 THEN PRINT "{REV}INCORRE

CT{OFF} - TRY A SHORTER SPAN NEXT
":85L=8SL-1
IF¥ FL=1 THEN PRINT "

L L
F

IF FL=1 THEN PRINT "

":PRINT "{ UP}":
IF FL=]1 THEN FOR J=1 TO SL+1:PRINT RIG

HTS (STRS(N{(J)),1) ; :NEXTJI:GOT0620
PRINT "{REV}CORRECT{OFF} -
GER SPAN NEXT ":SL=SL+1

IF MA<SL-1 THEN MA=5L-1
PRINT "

",
[

PRINT "

":PRINT "{UP}";
PRINT:PRINT:INPUT "AGAIN
sNS:IF SL<1 THEN SL=1

TRY A LON

Y{03 LEFT}"



298
390
320
>33

342
>
60
376
>89
400
419
{420
434
400
458

476

489

490
500

ol@
220

230

040

Tal’

269

/79

w80

5999

&9

614

&2

&30
649

1

650

&&0

N(I) =

IF SLL. < 2 THEN SLL = 2

IF SL > 76 THEN SL = 76

REM SER LEN - MIN Z2:MAX /6

PRINT : INVERSE : PRINT "CURRENT D
IGIT SPAN"3;: NORMAL : PRINT " ";8L

REM FLASH GET SET AND DIGITS

PRINT : FLASH : PRINT “GET SET"“:: FOR
I = 1 TO 3I@@: NEXT I: NORMAL : HTAB
1: PRINT "GET SET";

PRINT CHR% (7): PRINT "%"3: FOR I
= 1 TO 125@: NEXT I

FOR I = 1 TO SL

INT { RND (1) x 1&)

HTAB 1: INVERSE : PRINT N(I);: FOR
J =1 TO 18@: NEXT J: NORMAL

HTAB 1: PRINT N{(I);: IF I = SL THEN
HTAR t: PRINT " “;

FOR K = 1 TO DR % 18@: NEXT K

NEXT 1

PRINT : PRINT : PRINT “INPUT DIGIT

S“:FL = @

PRINT ™

PRINT ™

": VTAB 13: PRINT "x";: HTARB
1: INPUT "";A%

IF LEN (A%$) < > SL THEN FL = 1: GOTO
540

FOR I = &1 TO SL

IF VAL ( MID$ {(A%,I,1)) < > N(I)
THEN FL = 131 = SL

NEXT I

REM FL=8 - CORRECT - INCREASES SE

& LEN BY ONE

REM FL=1 - INCORRECTY - DECREAGSES
SER LEN BY ONE

IF FL = 1 THEN INVERSE : VTAB 15:
PRINT "INCORRECT";: NORMAL : PRINT
" — TRY A SHORTER SPAN NEXT ":8L =

SL - 1

IF FL = 1 THEN PRINT "

T
)

IF FL = 1 THEN PRINT "

"1 VTAB 1
&
IF FL =1 THEN FOR Jd =1 TO 5L +

1: PRINT RIBHTS ( STR$ (N(J)),1);
: NEXT J: GOTO 620
VTAB 15: INVERSE : PRINT “CORRECT"

§t1 NORMAL : PRINT " - TRY A LONGER

SPAN NEXT ":8SL = SL + 1
IF MA <€ SL - 1 THEN MA = SL - 1
PRINT *“
3
PRINT "

“: VTAB 18

HTAB 1: VTAB 19: INPUT “AGAIN (Y O
R N) 7?7 "3;N$: VTAB 19: HTAB 18: PRINT

“  w; JF SL < 1 THEN SL = 1
IF SL > 76 THEN SL = 76
IF LEFTS (N$,1) = "Y" THEN VTAB

&: GOTO 3308

PRINT : HTAB 7: FRINT "HOPE YOU IM
PROVED YOUR SPAN!": PRINT

HTAB 7: INVERSE : PRINT "HIGHEST C
ORRECT DIGIT SPAN";: NORMAL : PRINT

" ":MA: VTAB 23

Program 6: 11-99/4A Version

188 RANDOMIIE
1196 REM MAX "'99 DIBITS
129 DIM N(94)
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130
1406
150
169
176
188
199

200
210
220
239
240
258
268

27 &
286
298
3909
319
320

330
S48
350
360
S79
388
390
4¢0
410
424
430
440
459
44650
477 &
484¢
494
S0
=D
028
038

o406
a5
260
o706
o8e
o0
&A 0
610
L2
bL36
&40
6359
660
&78
L&BO
696
788
716
72
730
746
798
768
778
780
796¢

886
810

MA=0

CALL CLEAR

CALL SCREEN({12)

FOR I=5 TD 8

CALL COLOR(I,14,14)

NEXT I

PRINT "{&6 SPACES>MEMORY TRAINER

FOR I=1 TO 3

PRINT

NEXT I

INFUT "DIGIT RATE <(1-14) 72 ":DR
IF DR<1 OR DR>190 THEN 1406

PRINT

INPUT "INITIAL SERUENCE LENGTH
2?7 Y:iBL

IF SL<2 THEN 5L =2

IF SL>99 THEN S5L=998

PRINT

FRINT

PRINT

FRINT "CURRENT DIGIT SPAN "4STR
$(5L)

FRINT

FPRINT

IF HE<>"Y" THEN 398

FOR I=1 TO &

PRINT

NEXT I

FRINT "get set”
PRINT "%x"

FOR I=9 TO 11

CALL COLOR(I,18,7)
NEXT 1

FOR I=1 TO 2080
NEXT I

FOR 1=9 TO 11

CALL COLOR{(I,Z2,1)
NEXT I

CALL SOUND(159,304,10)
FOR I=1 TO 2006
NEXT I

FOR I=1 TO SL
N{I)=INT(RND%18&)

CALL HCHAR{(23,3,N(1)+48)
FOR J=1 TO DRx28

NEXT J

CALL HCHAR{(23,3,32)
FOR K=1 TO 16

NEXT K

NEXT I

CALL HCHAR{(23,3,32)
FL=0@

PRINT

PRINT

IF H$<>"Y"” THEN &90
FOR I=1 TO 4

PRINT

NEXT 1

PRINT “INPUT DIGITS"
INPUT "X":A$

PRINT

PRINT

FOR I=1 TO 260

NEXT 1

IF LEN{A%)=SL THEN 780
FL=1

GOTO 850

FOR I=1 TO SL

IF VAL (SEG$(A%$,1,1))=N(I)THEN 8
20

I=8L

FL=1

—_————— ——




FRIENDS O |-

Dovid D Tramburg, Associate Editor

HES Turtle Graphics |l

I visited with the people from HES at their
booth at the Las Vegas Consumer Electronics
Show this January. At that time I was given a
glimpse ot Turtle Graphics 11, a graphics language
they developed for the Commodore 64. I was
pleased by what I saw, and even more pleased

when a preliminary copy of the language was
sent for me to review.

HES Turtle Graphics I supports two kinds of
display screens — the LORES, or text, screen, and
the HIRES, or 320 x.200 pixel, color graphics
screen. Furthermore, this language also supports
the Commodore 64 sprite graphics.

The sottware package contains:

1. A program editor

2. A sprite shape editor

3. An /O handler for disk, tape or printer, and
4. A trace mode

While Turtle Graphics I does not have a mode
for the immediate execution of commands, the

program editor is so easy to use that this is not a
oreat drawback.

Syntactically, Turtle Graphics 1115 a cross
between Atari PILOT and the turtle graphics por-
tion ot Tl Logo. To illustrate this, | have created
the listings below In Turtle Graphics I, Atari
PILOT, and TI Logo. The listing is for a procedure
that generates a squiral pattern similar to that
used in the Friends of the Turtle emblem. To make
the listings easier to compare, [ have numbered
all the lines and made sure that similar lines have
similar numbers.

Before analyzing the Turtle Graphics IT syntax
in detail, you should compare the three listings.
You can see that the HES language is intermediate
between TI Logo and Atari PILOT. When you
examine the syntax chosen for the HES sprite
graphics, the relation to TI Logo is even more
evident (for example, to start or stop sprite move-
ment, you type FREEZE or THAW).

T'his is not to suggest that HES Turtle Graphics
Il'is in any way a replacement for Logo. Logo has
many features that just aren’t available on other
languages. But, if you want to explore turtle
graphics on the Commodore 64, this language is a
fine starting point.

[ HES Turtle Graphics Il Atari PILOT Tl Logo -]
1 LABEL SQUIRAL 1 *SQUIRAL 1 TO SQUIRAL
2 HIRES 2 GR: CLEAR 2 TELL TURTLE CLEARSCREEN
3 PEN UP 3 GR: PEN UP 3 PEN UP
I 4 MOVE TO 100-160 4 GR: GOTO0,Q 4 SXY00
5 SETHEADING TO 90 5 GR: TURNTO 0 5 SETHEADING 0
6 PEN DOWN 6 GR: PEN YELLOW 6 PEN DOWN
7 CALCULATE Y=0 7 C:#Y=0 7 MAKE “Y 0
8 LABEL ADD 2 8 *ADD2 8 ADD2:
9 CALCULATEY=Y+2 9 C:#Y=#Y+2 9 MAKE “Y 1Y +2
10 FORWARD Y 10 GR: DRAW #Y 10 FORWARD :Y
[ 11 ROTATE RIGHT 89 11 GR: TURN 89 11 RIGHT 89
12 TEST IF (Y>180) 12 12 TESTY > 180
13 IF FALSE JUMP ADD 2 13 J(#Y<181): *ADD2 13 IFF GO “ADD2
14 ROUTINE END 14 E: 14 END

bl bl - bbbk
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Nonstandard Featufes

Before leaving the listings, there are a few non-
standard “‘features’ that need to be mentioned.
First, the HES turtle does not start in the middle
of the screen; it starts in the upper left corner.
.Also, the MOVE TO command accepts the Y-axis
(measured from 0 at the top) first, followed by the
X-axis. I know of no other language that accepts
coordinates in this sequence.

Two other nonstandard turtle characteristics
involve the SETHEADING TO command. A head-
ing of 0 degrees faces the turtle to the right (instead
of straight up), and turning angles for this com-
mand increase in a counterclockwise (instead ot
clockwise) direction. The starting angle and start-
ing position for the turtle make sense if you recall
that the original turtle graphics package from
these people used only the text display.

None of these characteristics is a show-
stopper — as long as each is understood from the
beginning.

There are many features of HES Turtle
Graphics II that I find delightful. The sprite editor
lets you easily create shapes, change their color
and magnification, and save them on tape or disk
for later use. The sprite editor contains eight pre-
defined shapes that can be changed to anything
you wish. The shapes provided include a boat,
rocket, truck, ball, space shuttle, house, man,

and woman. Sprites can be made to wrap around
the screen if so desired (this causes them to appear
at the opposite edge of the screen if they are moved
off one end). You can also set the speed and visi-
bility of any sprite, and can even control a sprite’s
position directly with a joystick.

The program editor lets you enter two-letter
abbreviations for all commands (for example, you
can enter [T instead of IF TRUE JUMP). And yet,
when the program is listed, all abbreviated words
are fully expanded to their English counterparts.

While I am primarily interested in the high
resolution graphics turtle, the low resolution
(character-based) turtle graphics has some inter-
esting features. One of the more powertul is the
CHECK FOR command that looks tor the existence
of a chosen character directly ahead of the turtle.
This command allows Turtle Graphics 1l users to
create maze-solving programs.

Turtle Graphics Il is a language worth con-
sidering if you are interested in turtle graphics,
but don’t need the rest of the power found in
Logo.

Next Time

In the last few weeks, several people have asked
me for a side-by-side comparison of PILOT and
Logo. The result of such a comparison includes
some surprises, as you will see next month. €@

(e

Don’t just save money at
K-12 MicroMedia’s Software Sale

Because of cur recent -
high velume purchase of - Learn Someﬂung.
Creative Computing's

best educational and game software, we can offer you these
well reviewed programs well below list price for free no-risk
30-day evaluation. So if you've been waiting for a chance
to try before you buy, you've come to the right

ad. And, because we have better things to

do with our time than process a pile of re-

turns, we're pretty sure that you're geing MVE g

to like what you see. Let us know. 5%

PET Programs on Casseltle

Board Games (8K). . . . . ... . . ... ... .. .. .. . _ §7.00
Conversational Games {BK). . . ... ... . .. ... 7.00
Ecology Simulations I (16K). ... ... ... ... . . ... 12.50
Ecology Simulations I1 (16K). .. ... ... .. .. . .. 12.50
Graphic Games (8K). . .. ... ... . .. .. ... ... ... 7.00
Haunted House Adventure (16K). ... . ... .. . 7.00
Sector 3 Air Traffic Controller (24K}. . . . ... . . 7.00
Social & Economic Simulations (16K). .. .. ... . 12.60
Study Made Easy (16K}. . ... ... ... ... ... ..., 12.50
Trucker/Streets of the City (32K). .. .. .. .. . 1250
TRS-80 Programs on Cassetie

Bir Traftic Controller (16K). . . ... .. ... .. ... .. $12.50
Ecology Simulations II{16K). .. ... ... ... . . 12.50
IQ Test (16K). ... . . . P 7.00
Social & Economic Simulations (16K). .. ... ... 12.50
Super Invasion (32K). . . . ... .. ... ... 7.00

Official school purchase orders and preview requests on school letterhead
are welcomed. Individual orders must be prepaid. Include 5% torshipping
and handling {minimum $2.00 charge). New Jersey residents include appli-
cable 6% sales tax.

K-12 MICROM &0 2

172 Broadway. Woodcliff Lake, N.J. 07675 (201) 391-7535

ITS ABOUT TIME
by G. Herzenstiel

Can your child read both clocks on the right? Many
children will go out of their way to read a digital clock
instead of trying to read the standard clock In this
program your child can learn to read a standard clock
along with a digital clock

¢ Two learning units and a game

e Requires 1 joystick
Recommended for grades K-2
ATARI cassette, 16K . ... ... ... ... ..., $20.00

'‘ATARlI disk, 24K .. .. .. .. $25.00

BULLS and CLEOTS
by B. Belian

A game that tests your logic against the computer. Can
you enter the four digits that the computer is thinking of
in the correct order? The computer will give you clues
after every entry. This "mastermind” type game is a
challenge to young and old alike.

e Plays on three different levels

e Play with a friend {computer chooses digits)
e Play against the computer feature

Recommended for ages 9-90

ATARI| cassette, 32K ... ... ... ... .. ...,
ATARI disk 32K . ... ... ...

TH.E.S.LS.

P.O. Box 147 Please add:

Garden City, Ml 48135 $3.00 shipping/handling

(313) 595-4722 $1.50 C.Q.D. charges
To Order Call:

Write for free catalog of ATARI 1-800-354-0550

and APPLE scftware. (VISA, MASTERCARD, CO.D.)



C. Regena

PROGRAMMING THE TI

Translating Programs

intfo Tl

I have had several requests to explain how to
translate a BASIC program from another brand
of microcomputer to TI BASIC. For exampile,
you may see a program that fits your needs, but
it’s written tor the Apple, or Atari, or TRS 80.
How can you rewrite it so that it works on your
TI-99/4A?

All the main microcomputers use a program-
ming language called BASIC. However, each brand
of computer has its own form of BASIC which
may not be compatible with other computers.

To “convert” programs, you first need to be
tamiliar with your TI's language idiosyncrasies:
what syntax and spelling to use; where to put
spaces, commas, colons, and semicolons; what
type of numbers to put in parentheses; and what
the limits of parameters are.

The command module for TI Extended BASIC
makes conversion easier because Extended BASIC
Increases programming power by allowing multi-
statement lines, PRINT AT or DISPLAY AT fea-
tures, and more versatile IF-THEN-ELSE logic.
This column, however, concerns conversions to
the built-in console TI BASIC.

You cannot load a program from cassette or
diskette from another brand of microcomputer to
your own. In general, the baud rates (the rates at
which information is transferred from one place
to another) are different, and each computer has
special character codes which may not be recog-
nized by another computer. Graphics are espe-
cially machine-specific,

Games With Graphics And Sound

Action games are probably the most challenging
programs to translate because they use graphics
and sound. You could run the program on the
computer for which it was written (to see what it
looks like) and then write your own TI graphics.
It's really easier to design your own graphics and
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sound than to try to convert line by line. If you
see a command in another program with the word
SOUND or PLAY, the command is for noises or
music; and TI BASIC will require a CALL SOUND
statement. '

Typical graphics statements in other versions
of BASIC contain PRINT with special characters
In quotes, or such words as LINE, DRAWTO,
HLIN, VLIN, CIRCLE, PAINT, COLOR, SET-
COLOR, SET, PSET, RESET, PRESET, INVERSE,
GRAPHICS, GR, PMODE, SCREEN, DRAW, or
PLOT. Many POKE statements also display
graphics or play sounds. Also numbers for
graphics commands may be contained in DATA
and READ statements.

Common Statements

Many general-purpose programs can be easily
converted from a printed listing for another brand
of computer. Below are examples of common
statements and the translations. The left column
contains examples you may see in listings for other
computers. The right column gives the TI BASIC
equivalent.

Other computers that allow multi-statements
often use a colon to separate commands. For the
T1 simply separate the statements with new line
numbers. If there are any branching statements,
be especially careful of proper logic and program
flow.

IM0X=1:Y=1:Z2=2 100X =1

110 PRINT Y:GOTO 400 102¥Y=1
1042 =2
110 PRINTY
112 GOTO 400

Spaces which are required in TI BASIC may
be omitted in other versions of BASIC:

200FORX=1TOS:PRINTX: 200FORX=1TO5

NEXTX
202 PRINT X

204 NEXTX




A NEXT statement requires the name of the
loop variable, and NEXT statements may not be
combined.

200FORD=1TO500:NEXT 200FORD=1TO0O500

202 NEXT D
300 FORI=1TO 10 300 FOR 1=1TO 10
310 PRINT I 310 PRINT 1
320 FOR | =1 TO 100:NEXTJ,1 320 FOR J =1 TO 100
322 NEXT]
324 NEXT 1

Some computers have special function keys
to clear the screen, or they may use the command

CLS.

100 PRINT{CLEAR }
100 CLS

100 CALL CLEAR

CLS with a number following the command clears
the screen with a certain color number. TI BASIC
can use CALL CLEAR then CALL SCREEN(C) for
the color C. |

INPUT statements in TI BASIC may have a
prompt which is followed by a colon. Other com-
puters may use a semicolon or a comma.

200 PRINT “NUMBER?"; 200 INPUT “NUMBER? ":N

210INPUT N
300 INPUT “ENTER 300 INPUT “ENTER
COST”;C COST ":C

TI BASIC allows colons in the PRINT state-
ments to indicate blank lines or to start a new
line.

- 200PRINT:PRINT:PRINT X 200PRINT =X

300 PRINT “JOHN”:PRINT 300 PRINT “JOHN":“JACK"”
II]ACK.H’

400FORL=1TO5

410 PRINT

420 NEXT L

An IF statement must contain a ine number
rather than a command after THEN or ELSE. Some
computers do not have the ELSE option, but in
your translations you may notice it would be ap-
propriate to use an ELSE.

400 PRINT :::::

200IFX=20THEN X=1 200IF X<>20 THEN 210
210 PRINT X 202X =1
210 PRINT X
J0IFA=BTHENC=1: 300IF A<>B THEN 310
GOTO 100
JI0A=A+1 302C=1
304 GOTO 100
3I0A=A+1
J00IEN<CIODTHEN N = 400 IF N> =10 THEN 6400
N+1:GOTO 100
10 GOTO 600 402 N=N+1
404 GOTO 100
5001F1>] THEN 250 500IFI>]J THEN 250 ELSE 700
510 GOTO 700

Random numbers may be generated in a va-
riety of ways. The TI BASIC command RND yields
a decimal from 0 to 1 (which may then be multi-
plied by another number). The INT command is
used to get random integer numbers (whole num-

bers). For example, INT(10"RND) yields a random (Right R characters of A$)

" number from 0 to 9, so INT(10*RND) + 1 or

INT(10"RND + 1) will give a random number from
1to 10. INT(5*RND) + 10 will give a random
integer from 10 to 14 - 10, 11, 12, 13, or 14.

T1 BASIC also has the command RANDOM-
[ZE to mix up the random selection. Other com-
puters may not have this function or may use the
words RANDOM or RAND.

To get a random number from 1 to 6, the fol-
lowing statements are equivalent.

VIC-20 X=INT(6*RND{0)) +1
TRS-80 CC X=RND\(6)

Apple X=RND(o)+1

Atari X=INT(6*RND(1)) +1
TI X=INT(6*RND) +1

GET and INKEYS$ check to see which key has
been pressed on the keyboard for a single key-
stroke answer. Some computers may ‘‘bufter”

several keys. The equivalent TI statementis CALL
KEY.

200 GET AS:IFA$=""
THEN 200

210IF A% ="Y" THEN 300

220IF A$=“N"THEN END
ELSE 200

200 CALL KEY (0,K.,5)

210IF K=89 THEN 300
220IF K<>78 THEN 200

230 END

200 AS=INKEYS:IF A$=""THEN 200
210 IF A% ="Y"” THEN 300

220 IF A$=""N" THEN END

230 GOTO 200

How Variables Vary

String variables are handled ditferently in different
computers, so it helps to know what the other
computer is doing to be able to convert to the TI.
For example, the Atari requires a DIMension state-
ment for the string length. The T1 uses a DIMen-
sion statement when the string is in an array. The
TRS-80 Color Computer may have a statement
such as PCLEAR 2000 to clear more memory for
strings.

LEN{(A$) returns the length of the string vari-
able A$. Some computers give the length ot the
null string, “*”’, as 1, but the Tl says the length 1s
Zero.

To combine strings in TI BASIC, use the
ampersand symbol.

200 D$ =A%+ BF+ "XYZL"” 200 D$ = A$&BS& XYL

LEFT$, MID$, and RIGHTS$ are functions that
refer to part of the string. The TI BASIC equivalent
function is SEG5.

200 B$=LEFTS%(A%,5) 200 B$=SEG$(A%,1,5)

(Left five characters of A% starting with the tirst character)

210 C$ =MID$%(A%,7,3) 210 C$=5EGS(AS,7,3)

(Three characters of A$ starting with the 7th character)

220 D$ = RIGHTS$(AS,2) 220 D$ =SEGH(AS, LEN(AS)
-1,2)

(Right or last two characters of A%)

230 E$ = RIGHTS$(AS,R) 230 E$= SEGS$(A%,LEN(AS)
-R+1,R)
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The PRINT AT or PRINT (@ statement is
another statement you may wish to convert. The
PRINT AT statement is followed by one or two
numbers which indicate a position on the screen
to begin printing. There are two main ways to

write this procedure in TI BASIC.

200 PRINT TAB(COL);”HELLO .2
(where the colons scroll the printing up to the
proper row )

T'o print without scrolling:

200 M$="MESSAGE"”
210 FORI=1TO LEN(M$)
220 CALL HCHARROW,COL-1+ I,ASC(SEG$%

(M35,1,1)))
230 NEXT 1

Lines 210-230 graphically place one letter at a time
for the length ot the message on the screen.

Several microcomputers distinguish between
integers (whole numbers) and floating point num-
bers (numbers which may contain a decimal).
Often the symbol % is used to designate an integer
in a variablie name (as in B%). This is similar to
the way we use $ to designate a string variable
such as 5%. In TI BASIC all numbers are able to
contain a decimal (they are floating point num-
bers). TI BASIC programmers also do not need to
worry about single precision and double precision
designations.

A tunction you may see in other listings
1s FIX. FIX(N} is the same as INT(N) which re-
turns the integer or whole number portion of a
number N.

Two symbols you may see in listings are ““to-

kens” or abbreviations: ? (question mark) is the
abbreviation for the word PRINT, and ’ (apos-
trophe) is the abbreviation for REM or REMARK,
You may also need to adjust DATA and READ
statements because TI BASIC contains the com-
mand RESTORE. Other computers might not
have it. RESTORE means to start at the beginning
of the data list with the next READ statement.
You may also RESTORE data beginning with a
certain line number. RESTORE 430 indicates that
the next READ statement should start with the
first data item in line 430. )

COMPUTE!
TOLL FREE

Subscription
Order Line

800-334-0868

In NC 919-275-9809
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SUFTWARE OUTLEY for TI1I-99/4(A)
CRVERN QUEST -3 screen action 1,L,D,XB $19.95
STRIKE FORCE 99 -Exciting 3-0,1,C,D,XB$19.93

KONG& - & all diff. screens. 2,C or D,XB $15.00
FROGEY - Action fast & smooth. 2,C or D,XB $9.95

Each game pak only $26.93

Pak/1 - O games,including Frogey & Baseball, 2,C,D, )R
Pak/3 - Kong, Bouncer, Roweo, 2,C,D, 1B

[ntro Special M.M.RUTH CG.,Dept.C43 | Dealers
| 1tems deduct 3% |310 Rhode Isiand Ave. Nelcomed
2 items deduct 107 |} Cherry Hili,N.J.08002 | Free cat,

Visa, Kaster (609) 6672524 fFast

(=cass., D=disk, kB=fxtended basic Belivery
I=Noanbean Software 2=Extended Softmare lo,

& oo PET/CBM!

“Ew\' o D’SK'O'MATE ™ {Write for Price)

A must for 2040/4040 disk owners. Write protect indicators/
switches, power indicator and error beeper.

*“Real World” SOFTWARE : -5z

Word Processor, Mailing List, Catalog, Ham Radio, Frequency Counter.
r—“0OLD" 8K PETs
| ®2114-TO-6550 RAM ADAPTER (s12-s25)

Raplace 8550 RAMs with low cost 2114s. Hundreds Sold!

® 4K MEMORY EXPANSION (s15-ss2)

Low cost memory expansion using 2114s for bigger programs.

OPTIMIZED DATA SYSTEMS %
Dept. C, P.O. Box 595 - Placentia, CA 92670

IHSK-QO-MATE trademark Optimized Data Systems - PEY/CBM trademark Commodore

TIMEWORKS

ATTENTION
C-64 PROGRAMMERS!

It you have a professional quahty unique computer
program ready 10 go tor the Commodors 64 we would
ke to discuss with you tne possitility of publishing your
entertainment . educational or home sma!l business
program for distabution on a national basis

Timeworks 1s a nationdl pubhisher and distribuicr of
Commodore 64 (& other] Software with over 100 hield
Sales Representatives servicing mass merchants and
large retail chains 1in all 50 States and Canada. Cur
products are sold in over 1000 retanl cutlets. computer
stores and chaimn stores (And that doesn't even include
mall order.

Timeworks pndes itselt on quahty software and effective
merchandising. Qur programs are both Usoer smart and
fultill a specific need. Entertainment soitware always
includes that special elecment to capture the player g
interest. Our software packaging s accepted as some of
the most creative in the ndustry and we keep our overall
product quaiity at the highest level

There is a great demand for Commodore 64 Software. If
you reel your program meets our standards. we'li pay
vou generous royalties and tringe benefils for accepted
works. Let Timeworks put your program i major stores
dCross the country

For moreinformatior. teel free to contact me on our
Programmers’ Hol Line. or wnite to Vic Schiller. Vice
FPresident. Developmenrd

TIMEWORKS . INC
408 Lake Cook Road  Deerfied. IL 80015




Tl Structured BASIC

Steven M. [Ruh!

There has been a debate for years about the merits of
“structured programming.”’ In essence, this approach
stresses certain rules and conventions which (according
to its supporters) result in better, more easily understood
program listings and more efficient programming in
general. This discussion of structured programming, as
applied to the TI-99/4A, should let you decide this issue
for yourself,

Structured programming can help some program-
mers make fewer errors, and can make complex
programs easier to modity. Structured program-
ming involves planning and organization so that
a program flows logically from one step to another.
Some structured programming enthusiasts even
outlaw the use of the GOTO statement, since
GOTO interrupts the straightforward flow of a
program, and may lead to confusing design.

Structured programming also makes liberal
use of REM statements, so someone reading a
program listing can understand the program’s
logic easily.

Structured programmers often employ modu-
lar programming — breaking a program into a series
of problems, and solving each separately. Most
programs, for example, can be broken down into
four parts: initialization, input, processing, and
output. Let's look at each of these parts in turn.
The highest-level module in a program is the most
general, and it controls the modules below it; as
the program progresses, each succeeding module
performs more specific tasks.

We can use a simple example to illustrate
structured programming. Program 1 asks for
seven numbers and prints their sum. Program 2
accomplishes the same task, but it does it ac-
cording to the rules of structured programming,
Let’s see how it works.

Initialization
In the initialization module, the variables to be
used in the program are defined in REM state-
ments, and are inttialized or dimensioned if nec-
essary. The REM statements are indented to dis-
tinguish them from normal program statements.
The blank REM lines separate program modules.
On some computers, variables must be set te
zero at the beginning of a program — SUM =(, for
example. The Ti-99/4A, however, clears al! varn-
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ables each time a RUN command is entered, so
we needn’t worry about that phase of
initialization.

If you are using array variables, they may
need to be DIMed, and the initialization module
1s the place to do it. DIM statements, which tell
the computer how much space to reserve for your
array, can be executed only once for each array
variable, and must be executed before any other
reference is made to the array.

Since we are adding seven numbers, we di-
mension a seven-element array in lines 180 and
190. When an array is DIMed, the computer sets
the lower limit of the array subscript to zero. In
other words, DIM N(7) is really an eight-element
array composed of the variables N(0), N(1), N(2),
N(3), N{4), N(5), N(6), and N(7).

The OPTION BASE 1 statement in line 180 1S
a teature of TT BASIC that tells the computer to
make the lower limit of the array subscript one
rather than zero. So, by using OPTION BASE 1,
we eliminate the variable N(0) from our list and
end up with a seven-element array.

Note that in Program 1, the variable N was
not DIMed. In such cases, the Tl automatically
sets the upper limit of the array subscript to 10.
Program 2 would have worked just as well without
lines 180 and 190, but we include them to provide
the documentation structured programming
requires.

Input

Data can be passed to a program in a number of
ways, including the INPUT, READ, DATA, and
RESTORE statements. Tl Extended BASIC offers
a few other input possibilities: ACCEPT, SIZE,
ERASE ALL, and VALIDATE.

[n our example, a simple FOR/NEXT loop of
INPUT statements is used to enter the seven num-
bers to be added. Structured programmers indent
the lines within a FOR/NEXT loop to indicate
(visually) what is being accomplished within the
loop.

Once the INPUT is completed, control passes
to the processing module.

Processing

Here again, a simple FOR/NEXT loop is used to
add the values of the seven variables, Program 1
includes the processing statement in its INPUT

|
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loop, a perfectly valid way of handling the prob-
lem. The structured program separates the input
and processing functions so that the tasks per- -
formed by each can be more easily understood.

Output

The output module takes the result of the pro-
cessing module and, in this case, prints it on the
screen. Qutput also can be sent to printers, tape,
or disk.

Since the purpose of most programs 1s to
provide some kind of computed information, or
output, many programmers begin their program
design with a definition of how that output will
appear on the screen or the printer. After the form
of the output has been determined, the input
module can be tailored to produce the kind of
information needed.

In TI BASIC, for example, the colon print
separator can be helpful in formatting output.

PRINT “HELLO:”THERE"”

will cause the two words to be printed on separate
lines:

HELLO
THERE

Multiple colons can be used to print blank
lines between output. For example,

PRINT “HELLO”: :THERE"

would insert a line of space between the words
when they are printed. The same process can be
used in TI Extended BASIC, but spaces must be
left between the colons, because Extended BASIC
interprets a double colon as a multistatement
line.

Easy Modifications

One main purpose of following the rules of struc-
tured programming is to achieve clarity and un-
derstanding. It may take some rewriting to clear
up any rough spots and make the documentation
complete. A few months from now, you may want
to use a modified version of your program to han-
dle another task.

A clearly documented listing can save you
the trouble of relying on your memory when you
begin making changes. A program written in mod-
ules can also allow you to transfer these ““sub-
programs’’ to your new program without much
modification.

The rules are there for you to follow it you
wish. The choice 1s yours.

Program 1:
Demonstration Program

198 REM ADD SEVEN NUMBERS
113 REM

120 FOR I = 1 TO 7

139 PRINT "ENTER NUMBER ";1I

140 INPUT N(I)

150 SUM = SUM + N(I)

160 NEXT 1

170 PRINT "SUM OF SEVEN NUMBERS ";SUM

Program 2:
Structured Demonstration Program

193 REM INITIALIZATION MODULE

118 REM

128 REM N{l1...7) LIST OF SEVEN NUMBERS
133 REM TO BE INPUT IN LOOP.

149 REM SUM IS THE SUM OF THE SEVEN
150 REM NUMBERS N(1)...N(7}.

16@ REM INDEX IS USEDTOCONTROL LOOPING
173 REM

189 OPTION BASE 1

199 DIM N{7)

293 REM

219 REM INPUT MODULE

220 REM

230 FOR INDEX = 1 TO 7

240 PRINT "ENTER NUMBER ";INDEX;
250 INPUT N{INDEX)

260 NEXT INDEX

278 REM

280 REM PROCESSING MODULE

294 REM

309 FOR INDEX = 1 TO 7

310 SUM = SUM+N(INDEX)

320 NEXT INDEX

3383 REM

343 REM OUTPUT MODULE

356 REM

369 PRINT “SUM = ";SUM )
378 END C

™
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] , NEW FROM COMPUTE!
; || PROGRAMMER’S

: ﬁ REFERENCE
X1 GUIDE

: [ FOR THE TI-99/4A"

by C. Regena,
COMPUTE! Columnist

Contains over 40 programs! An indispensable guide to
understanding your TI-29/4A Everything you need to Rknow
about: learning BASIC, editing, variables, graphics, music,
speech, mathematical functions, using files and arrays,
sorting, conserving memory, and much mors. Useful for
everyone from beginners to experienced programimers.

RESERVE YOUR FIRST EDITION TODAY'!
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YES! Send me a copy of the Programmer’s Heference Guide for
the TI-093/4dA,

$12.95 ( plus $2 shipping/handling) check or money order
anclosed.

____Chargemy| VISA | MasterCard [ American Express

Acct. # ] Exp. . . ___
Prepaid orders only. All orders must include $2 8/H.

Name

Address

City:State/Zip L
COMPUTE! Books - P.0O. Box 5406 » Greensbhoro, NC 27403

Flease allow 4-0 weeks for delivery.
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Relocation Calculator

Linton S Chastain

This automatic analysis of the effects of switching jobs
might reveal some hidden economic factors in making
career choices. The program will work with either
standard or Extended BASIC and either 16 or 32K.

Those of you who have been asked to relocate or
may be considering relocating for your own
reasons, might be interested in this program called
“Salary Comparison.” The program, which re-
quires 5055 bytes to run, compares your present
salary and cost with the new salary and cost. It
gives you the bottom line of either a profit or loss
based on the input of the old and new salaries
and costs. You have a choice of outputting the old
and new salaries and costs with results to the
screen or printer.
The input for your old salary and cost should
be readily available from your paycheck stubs
and household budget. The input for the new
salary can be obtained through calculations based
on payroll tormulas or from interpolations based
on percentages of deductions of your old salary,
or you may be able to obtain the input needed
from the payroll department. The input for the
new OUTGO can be obtained from national tax
accountants, realtors, and the chamber of com-
merce in the new location. You can also use an
almanac and indexing of the old to the new cost.
The more accurate the inputs, of course, the

more accurate the results. (Recall the old computer
saw: “Garbage in, garbage out.”’) Regardless of
whether or not you decide to take the new posi-
tion, at least you have an idea of what it will cost.
Your decision may well be a more objective one
and, in the long run, a more satistfying one.

40 A=0:B=0:C=0:D=0:E=0:F=0:6=0:H

Q:J=0:K=0:L=0:M=0:N=0:0=0:P

R=0rAA=0: AB=0:U=0:V=0:Y=0
s AD=0: AE=0*AF=0:AJ=0: AK=0

O:AN=0: AUO=0: AP=0: AR=0: AR=

=0: AU=0: AV=0: AW=0: AY=0: W=0: X=0

CLS:PRINT"INCOME COMPARISON":PRIN

T:PRINT"COMMAND LIST # 1

80 PRINT® 1-INPUT SALARY"

90 PRINT"” 2-INPUT OUTGO"

100 PRINT" 3-DISPLAY SALARIES”

110 PRINT"” 4-DISPLAY DUTGOES"

120 PRINT" S5-DISPLAY DIFFERENCE"

130 INPUT"ENTER COMMAND BY NUMBER";S:

IFS<1 OR §>5 THEN7O0
ON S GOTO150,505,370,760,910
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130
160

180
190
200
210
220
230
2490
250

260
280

290

300
310

320
330
>40
350
560
363
370
379
376
377
380

385
390

400

410

420

430

440

450

4450

470

480

490

495
o200

PRINT
PRINT:PRINT"ENTER THE FOLLOWING D
ATA AS REQUESTED"™

PRINT"-SALARY A ;B"
PRINT"-FED TAX C D"
PRINT"-FICA E ;F"

PRINT"-STATE TAX G 3H"
PRINT"-SAVING BOND I ;J*
PRINT"-LIFE INS. K 3L*
PRINT"-GP. INS. M ;N"

PRINT"-SAVING O
PRINT"-LTD @ ;R"
INPUT”SALARY A";A: INPUT"SALARY B"”
;B

2

INPUT"FED TAX
DII;D
INPUT"FICA E"3;E: INPUT"FICA F";F
INPUT"STATE TAX 6";6: INPUT"STATE
TAX H"3H

INPUT*SAVING BOND I™;I:INPUT"SAVI
NG BOND J";J
INPUT"LIFE INS.
NS. L";L
INPUT"GP.
. N"3N
INPUT"SAVING 0";0: INPUT"SAVING P*
: P

3
INPUT"LTD
60T070
AA=A—- (C+E+G+I+K+M+0+B) : AB=B- (D+F +
HeJ+L +N+P+R)

;PI'I

C";C:INPUT"FED TAX

K#3Kz: INPUT"LIFE 1

INS. MY;M: INPUT"GP. INS

R*;@: INPUT"LTD R";R

INPUT”INPUT PRINT 70 CRT(1) OR PR
INT TO PRINTER(2)";S:PX=5

IFS<1 OR S§>2 60T0Q375

IFPX=2 THENPFP=-2 ELSE PP=0
CLS:PRINTH#PP, "SALARY COMP. INCOME

1 INCOME 2"
PRINTHPP,CHRS(10Q)
PRINT#PP, "SALARY"; TAB(13);A; TAB(2Z
3)s;B
PRINT#PP,"FED TAX":;TAB{13)}:;C; TAR({
23)3D
PRINT#FPP,"FICA";TAB(13)3;E; TAB(23)

;s F

1

PRINT#PP, "STATE TAX": TAB(13);:;6;TA
B(23);H

FRINT#PFP, "SAV. BOND":TAB{(13);I;TA
B(23);J

PRINT#PP, "LIFE INS.":;TAB{13);K;TA
B{23):L
PRINTH#PP, "GP.
(23) 3 N

FRINT #PP,"SAVING"; TAB(13):0:;TAB¢
23);:F
PRINTH#PP, "LTD"; TAB(13);Q; TAB(23) ;
R
PRINT#PP,"-———————— e — — — — — — —
PRINT#PP,"DIF.";TAB(13):AA: TAB(23
) ; AB

INS."; TAB(13)Y;M:; TAR

PRINT#PP,CHRS (10)

INPUT"HIT ENTER TO CONTINUE";R®:I




205
910

930
240
200
260
270
=280
290
600
610
620
630
&50
660

&70
580

6O

700

710

720

730

740

730

=1
760

77Q

780

790

800
810

820

830

840

830

8B&60O

870

880

885

8790

a0

910

920

930

FRE=INKEY$® THEN 70

PRINT

PRINT:PRINTY"ENTER THE FOLLOWING D
ATA A5 REQUESTED™

PRINT”-PROP. TAXES U V"
PRINT"~-CAR & HOME INS. W :X*“
PRINT"-FOOD Y ;2"
PRINT"-CLOTHING AC ;AD"
PRINT"-MORTGABE AE ;AF"
PRINT"-WATER AG ;AIL"
PRINT"-N. GAS AJ j;AK"
PRINT"-ELECTRICITY AL :AM”
PRINT"-MED. & DENT. AN ;AO"
PRINT”-GAS VEHICLES AP ;AQ"

PRINT"-EDUCATION AR sAL"
INPUT"PROP. TAXES U"3U: INPUT"PROP
. TAXES V"3V
INPUT“CAR & HOME INS.
CAR & HOME INS. X"3 X
INPUT*FOOD Y"3¥Y:INPUT"FOOD Z2"31
INPUT"CLOTHING AC";AC: INFUTYCLOTH
ING aAaD";aAD
INPUT"MORTGAGE AE";AE: INPUT"MORTG
AGE AF "3 AF
INPUT"WATER ABG";AG: INPUT"WATER Al
" : O 1
INFUT"N.
AK" 5 AK
INPUT"ELECTRICITY AL":AL: INPUT"EL
ECTRICITY AM"3:AM
INFUT"MED. & DENT.
ED. & DENT. AO0";AOQ
INPUT"GAS VEHICLES AP";AFP: INPLUT"G
AS VEHICLES AQ";AQ
INPUT"EDUCATION AR":;AR: INPUTYEDUC
ATION AZ"3AZ
GOTO70
AT=U+N+Y+AC+AE+AG+AJ+AL +tAN+AP+AR:
AU=V+X+Z+AD+AF+FATI +AK+AM+AD+ABYAL
CLS:PRINTH#FPP, "SALARY COMP. OUT60
1{3 SPACESOUTGO 2"
PRINTH#PP,CHR$%${10):PRINT#PP, "FPROP.
TAXES"3; TAB{13);U; TAB(2Z23);V
PRINTHFPP,"C & H INS."3;TAB(13)3W;T
ABL{23);: X
PRINTH#FPP,"FOOD":TAB(13);;Y¥; TAB(23); 2
PRINTH#FPP, "CLOTHING"Y; TABR{(13);AC3TA
B(23);AD
PRINTH#PP, "MORTOAGE"; TAB(13)3;AE;TA

W 3 W: INPUT®

GAS AJ";AJ: INPUT"N. BAS

AN" s AN INPUT"M

B{23); AF

PRINT#FPP, "WATER"; TAB{13);AG3; TAB(2
3)3Al1

PRINT#PP,"N. GAS";TAB(13);AJ:TAB({
23) 3 AK

PRINT#PP, "ELECT.";TAR{(13);AL; TAB(
23y 3 ANM
PRINT#PP, "MED. &DENT. "3 TABR(13X) ; AN;
TAB(23) ; AD

PRINT#PP,"GAS VEH."; TAB({(13);AP3TA
BR(23) ;AR

PRINT#PP, "EDUC.";TAB{13);AR; TAB (2
3):;Al
PRINT®PP,"——-———————— = ————— ==

- TEEE g e e s e o

PRINT#PP, "TOTALS"; TAR(13);AT; TARK
23) ; AU

INPUT"HIT ENTER TO CONTINUE";R$:1}
FR$=INKEY$ THEN 70
CLS:PRINT#PP,CHRS$(10) : PRINT#PP,"S
ALARY COMP. INCOME 1 INCOME 2"
PRINT#PP,CHR$ (10) :PRINT#PP, "NET 1
NCOME"; TAB(13):AA; TAB(23) ; AB
PRINTH#PP, "OUTGO"; TAB{(13);AT; TAR(2
3) ;AU

940

950
960

970
980

90

AV=AA-AT: AW=AB-AU

PRINT#PP, "NET MONEY"; TAB(13);AV;T

AB{23) ;: AW

AY=AW-AY

IF AW=>AYV THEN PRINT#PP,CHR%{(10):

PRINT#PP, "A PROFITOF ";AY; "DOLLARS"

IF AWCAV THEN PRINT#PP,.CHR®(10):F
RINT#PP,"A LOSS OF ";AY; "DOLLARS"

1010 INPUTY"HIT ENTER TO CONTINUE": RS
1020 IFR$=INKEYS$ THEN7O

A =
.<?( ﬂ - VIC-20/C64

:

FREEDOM |
IS HERE!

GiveyourCommodore VIC-20 /
C64 computer the same mobility
feature as computers costing
more than twice as much. Sit
back and enjoy comfortable
computing with our 5 ft. remote
system.

Send check or Money Order for 39.95
plus 200 postage and handling
{42 95-0a.) to PR . Dept. ©, P.O. Box 32,
Amargoesa Valley, Nev. 89020

FREEDOM ™

ol el erw al YT -
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COMPUTE!
Subscriber Services |

Please help us serve you befter. if you
need o contact us for any of the reasons
listed below, write to us at:

COMPUTE! Magazine
P.O. Box 5406
Greensboro, NC 27403

or call the Tg[l Free number listed below.

Change Of Address. Please dllow us
6-8 weeks to effect the change; send
your current mailing label along with
your new qddress.

Renewal. Should you wish to renew your
COMPUTE! subscription before we
remind you to, send your current mailing
label with payment or charge number
or call the Toll Free number listed betow.

New Subscription. Aone year (12 month)

S subscription to COMPUTE! is $20 (2
vears, $36; 3 years, $54. For subscription

rates outside the US, see stoff page). |

Send us your name and address or call

the Toll Free number listed below.

Delivery Problems. If you receive dupli-
cate issues of COMPUTE!, if you experi-
ence late delivery or if you have prob- I
lems with your subscription, please call
the Toll Free number listed below.

COMPUTE!

800-334-0868
In NC 919-275-9809
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CAPUTE!

NModifications Or Corrections To Previous Articles

VIDEO 80 For Atlari

Brad Brooks points out that the 80-column soft-
ware from the April issue (p. 170} can be restarted
after a SYSTEM RESET without having to power
up again. Simply type 2USR(9013). You’'ll get an
ERROR 9 message, but this does not affect pro-
gram operation.

Match-Em

This game for the TI in the April 1983 issue

(p- 123) has a minor flaw. Hitting the same key
twice will register as a valid match. Our thanks
to reader James Alessio, tor suggesting the fol-
lowing tix:

1085 IF A2=A1 THEN 1030
Tl Air Defense

The confusing characters at the beginning of line
1950 of the 'TT version of this game (page 46 of the

VIC Data Acquisition

In the program on page 248 of the May 1983 issue,
the POKE 37166,128 in line 20 should be replaced
with POKE 37166,64.

ZX-81/T5-4000 Data Management

Line 2065 ot this program from the March 1983
issue (p. 230) should read:

2065 TF N$(5,1 TO 30)=5%(1,1 TO 30) THEN
GOTO 2140

Color Computer Version Of Vehicle Cost
Performance

In line 770 (February 1983, p. 164), the WRITE#1
should be PRINT#1. In line 1160 the CLD should
pe CLS. In line 1250, the “GALLONS’:Y should

be “GALLONS")Y.

Commodore Maze Generator Enhancement

The maze generating program by Charles Bond
reprinted in the February issue (p. 106) has a
shortcoming. The fixed order of the elements in
the A(3) coordinate array gencrates mazes that
almost invariably spiral counterclockwise around
the screen. Neil Murray suggests stirring in a little
randomness by adding the following line:

115 FOR I=3 TO 1 STEP ~1:K=INT(RND(I)*L):
SV=A{K):A(K)=A(I):A{I)=SV:NEXT I

Automatic Commodore Program Selector

April issue) should be replaced with the command The programs which accompany this article from

IPRINT.
Atari CRAB

This Atar1 BASIC cross-reference program from
the April issue (p. 188) has problems when
handling inverse video characters or USR codes
in quotes. To prevent this, reader David Butler
suggests adding the following line:

245 IF C=15 THEN GOSURBR GC FOR J=I TO C:GE
T #1,G:NEXT J:GOSUB GC

Also, some printers add a carriage return after
LPRINT:. To correct this, David otfers the fol-
lowing moditications:

390 OPEN #I1,8,7Z,"P:":PRINT #I:"XREF FOR "
sAS

D=INT(LN/H) :M=LN-H*D:IF NOT M THEN PR
INT #I:PRINT #1I

PL=PEEK{X+T) :FOR J=5 TO PL-T:PRINT #I

+ CHRS (PEEK{X+J) }; :NEXT J

420

430

449 PRINT #I:" "::IF NOT M THEN PRINT #I

4603 PRINT #I:PRINT #I:PRINT #I:D-L+I:" VA
RIABRLES"

Apple Subroutine Capture

In the text tor the EXEC file (Program 1, page 171)
of this article from the March issue, be sure that
the word “RUN"" appears (without a line number)
as the last line in the file or the program will not
operate properly.
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the March 1983 issue (p. 156) require modification
to work with the VIC-20 and 1540/1541 disk drive.
All output to the screen should be adjusted for
the 22-column display. Line 290 of Program 1 and
line 470 of Program 2 should be changed to:

PRINT"{4 DOWN}RUN":PRINT"RUN" :PRINT"
{HOME} {7 DOWN]}":

In Program 3, delete line 420 and make the fol-
lowing changes:

2149
249

DIM AES(15@)
PRINT:PRINT:PRINT"READING{2 SPACESI}D
RIVE @"
PRINT" { DOWN } PROGRAMS FOUND:
IF C$=CHRS${220) THEN 419
PRINT"{UP}"TAB(17 )AN-AQ
MM=9:PRINT"{CLR} {RVS}PROGRAM MENU #"
STRS (MN+1) "{OFF}{DOWN}"

PRINT TAB(3)"{RVS}"RIGHTS$(STRS(1),1)
"{OFF} "MIDS{(AES(MN*9+I),3,1l6)}"
{DOWN}"

NEXT:PRINT" {RVSIMAKE A CHQICE OR
{OFF1}1"

PRINT"{RVS} PRESS 'RETURN' {OFF}"
PRINT"RUN" :PRINT"RUN" : PRINT" { HOME }
{7 pownl";

For the Commodore 64 with 1541 drive, delete
line 420 and make the following changes to
Program 3:

219 DIM AES(150)
290 IF CS=CHRS(199)THEN 410 - (®)

250 a"
290
359

140

400

4740

4849
590




computers. E-Z Key R5232 Interface is modified with-
KOPAK Creations has in- Suite 75A in the connector housing of the

troduced the $99.95 KOPAK 711 Southern Artery new TI/CEN cable. The cable is

Keyboard. Its features include: ~ Quincy, MA 02163 priced at $37.95.

Sinclair/Timex markings on keys, (617)773-1187 TENEX Computer Marketing Systems

five single-stroke keys, shift lock, Box 6578

a full-size space bar, additional
ENTER and extra shitt keys,
sculptured keys, an optional
numeric keypad, and an optional
aluminum case.

KOPPAK Creations, Inc.

448 West 55th Street

New York, NY 10019
(212)757-8698

The E-Z Key 60 keyboard 1s
described as a “tactile feel”
keyboard that plugs into the
same connectors as the existing,
keyboard. It includes 60 keys,
molded legends on key tops,
keys for edit, delete, single and
double quotes, colon, semicolon
function, and stop, two shift
keys, a numeric keypad, and an

optional mounting base.
The E-Z Key 60 sells for

$84.95.

South Bend, IN 46660

Parallel Interface 92777726

Cables For Tl

TENEX Computer Marketing
Systems has developed an inter-
tace cable making the Texas In-
struments 99/4A computer com-
patible with several Centronics
standard printers such as the
Okidata and Smith-Corona TP-1.
The parallel output from the TI's

Color Author For
TRS-80

Radio Shack 1s introducing a
courseware development system
for the TRS-80 Color Computer
32K disk system.

Color Author allows
educators with no previous ex-
perience to create instructional
materials for delivery on the
computer. The menu-driven
system guides the user through
the lesson-creating process. Les-
sons may contain tutonal text,
questions, and graphics. The
instructor creates lesson frames

TI/CEN parallel interface cable for the
T1-99/4A.

tele sof’t.ingce
P.O. BOX 3456, TROY, MICH 48099

Complete line of Computers ... Software
Video Games and Accessories

WE DEAL! WE DELIVER!
CALL US NOW!

CALL TODAY! CBS Software EX'._‘aP_ _S_E.
é SOFTWARE FOR (For Atari 400-800) Nautilus . ........................2300
Xrazy Shoolout ....................... Sig Shme . ... ... .. L 00
. Krazy Kribars . ......................... . Dm Racer .. .. ... ... .. 21 00"
- K-Star Patrol ... ig Protector . ....................... . 23.00
ATARI Bouilers & Bombe . egn  Chicken . ... _._ . 23.00
o pay | VR .00 SYDNEY DATA
"V TN e ‘ Evoldion . ................... ... 32
HOME Krazy Arties ... ... ..... VT 36.00 %
COMPUTERS ofF @
‘ URIMmE Tl oo 30.50
400—18K ... ... iiiaaiaa Crush, Crumble. Chomp ... ... .. ... ... $23.00 Uttima 1| 47 50
BOO—A4BK .. ... e Facowtet ... 1550 Froooet
Star Warrice —— rogger ...l 27.00
Rescue at “'W" """""""""""" 23.00 JawBreaker . ... ........... . .... 23.00
410 Cassote Rocorder ...... 585855 = /FaEIEBERRY @ T oooormmrrrmrrrmniens ' Crossfire ... ... ... . ... ... .. 23.00
30 DekDwe Data: . iv: Brrderbund
850 Interiace Module _ N
825 80 Column Prioker EE::"Q “f‘?ﬂ:‘; by g% Choplifer .. ... ... ... . $25.00"
MOSAIC 32KRM ............... CoastHighway ............. - Apple Pamic . ... ... 20.00"
Ti . ClownsandBaloons ..............23.00 StarE-Ia::c ............................. 24 50
CXas VISICALC Atari Character Generator .......... 1550  Davirs Midoghtmagic .. 27.00
Instruments {For Apple, Atari, Commodore, and (BM) éyddvcnturﬁ' Stehas Shatte ... 29.95
Expansion Bﬂl; ...................... 2000 . . 200.00 _ slla:ials
RS2 ... m ...................... ;:.x TIMEX Preppie ....... ... .. ............. 23.00
Digk Conbol Cawd . ................... . M . . RearGuard ............ ... ... ... 15.50 Gorf(Disk) .......................... 26.00
mm ........................... OO0 - FT 89.95 Trﬂasure m.s' ___________________ 23 m Educator Kl ............. ...t 115 .00°
PO ... ... i 525.00 WTicTacToe .. ... .. . ... ... 12.00 AN 8200 ... ..., 199.00
2K Board . ... ... ans 300.00 XEROX 820 System 1 .. .. 26000 Adventure Series . ... ... ... ... 1550 Protscor ... ... ;’!gg
mma Wal _____________________________ 1950 ARk . ... ... .
l.".ﬂ;.ﬂl‘l"l 52 00 ']km 84K Computer _ 1500.00 Diskey ... ... .. ... 17 00 qum: Casmo .................... 18.00"
Commodore "64” . ................... astorn Front ....................... 20.00*
Commodore Vic20 ......_............. 145.00 HAYES MODEM 1200 "While supplies last,
DDAV ..o 340.00 . 57500 VISA & ORDERING INFORMATIQ:N o
v G L e ACCESSORIES MASTERCARD S8 A 8200 .G Asoberorirsshopes
S22 kteriace 45.00 StickStand . ... ... ... .. $ 699 LL.P.S. Michigan residents add 4% sales iax. No retums without
Vic 20 uu AR 57 gt 2For ... ... ... .............1200 ﬁCCEPTED ShoOnZAtion,
G-EEEWE’"“ """"""""" 85.00 AtariJoy Stck . ....................6.20 Hours © a.m. 10 7 p.m. dally, Seturdey 9 a.m. to 2 p.m.
e i = R CALL FREE 1-800-255-2000
............................... Wico Red Ball Joy Stick . 2480
BUSINESS MACHINES Wico Track Ball AtarvCommandor . . . 52.00 IN MICHIGAN
CBMB032 . ... ... $1100.00 Wico 12 Exiension Cord ... ... 6.50 1 -313-524-10
COMBSO Dupd Digk ... ... ... .. .. 1299.00 Many More Accossonies . ............... CALL I. m
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New Epson FX-80
Printer

The FX-80, a high-performance
bi-directional printer with a
printing speed of 160 characters
per second, is now available
from Epson America.

The FX-80 offers a software-
selectable choice of elite (12 ¢pi)
or pica {10 cpi) print spacing. In
addition, users can send their
own special fonts from their

Epson’s dot-matrix printer.

computer system to the printer,
downloading the font into the
printer’s memory. This feature
will be of particular help to those
using math, engineering, foreign
language, or medical applica-
tions.

The FX-80 also features a
one-to-one graphics ratio — the
dot-matrix has the same scale
vertically as horizontally; accu-
rate graphics, including true
circles, can be drawn with the
dot-addressable graphics capa-
bility. Also incorporated into the
new printer is a 2K-byte buffer,
which allows buffered printing
on longer productions.

The new Epson printer pro-
vides 9x9 dot-matrix characters
with full descenders and is
downward compatible with the
Epson MX Series of printers.
Also featured is proportional
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spacing, pin- and friction-feeds,
and a standard parallel com-
munications interface, with serial
or IEEE 488 interfaces also avail-
able as options.

Four different printing den-
sities — normal, emphasized,
bold, and double-emphasized -
are avatlable.

The short-form tear-off bar
will aid in the production of com-
puter-generated paychecks and
other pre-printed forms. The
tear-off bar separates the paper
from the printer one-inch from

the last printed line.
The Epson FX-80 printer
retails for $699.

Epson America, Inc.
3415 Kashiwa Street
Torrance, CA 90505
(213)539-9140

Statistical
Graphs For The
TimeXx/Sinclair

Practical Computer Products has
announced the release of their
statistical aid, Graphpak, for the
TImex/5inclair 1000. The pro-
gram presents numerical infor-
mation in a visual format: bar
graphs, line graphs, pie charts,
and area graphs (rectangles di-
vided to show percentages).

Graphpak plots scientific

data and assists in business and
family financial planning. Itis a
10K BASIC program which is
listable. Available on cassette for
$14.95. Shipping and handling is
included, but California resi-

dents should include 6% sales
tax. Send an SASE for details.

Practical Computer Products
21111 Strathmoor Lane
Huntington Beach, CA 92646

EPROM
Programmer
For Atari

Creative Firmware of Dallas,
Texas, recently introduced a
low-cost EPROM development
system for Atari computers. This
system inciudes the following
items:

1. The Memory-Maker EPROM
Programmer comes in kit form
and permits programming of
2716 and 2532 EPROMSs. The
machine language software is
available for either cassette- or
disk-based systems and includes
EPROM blank checking, pro-
gramming, and verifying. Also
included are the capabilities to
read most 2K and 4K ROMs,
edit any loaded software, list
this software to the screen or
printer, examine any portion of
computer memory, and save
any portion of computer memory
to disk or tape. The save and
load tunctions are compatible
with DOS binary files. Assembly
time for this kit is approximately
one hour. The kit includes all
parts, including power supply
and zero-insertion force socket.
The case is optional.

2. For those desiring to program
2732 or 2732A EPROMs, the
Creative Firmware 2732/2732A
Programming Adapter kit. This
unit drops into the zero-insertion
force socket on the Memory-
Maker and permits switch selec-
tion of 2732 or 2732 A EPROMs.
It contains its own zero-insertion




