
410 PRINT3459,CHR*(CM);"C5 SPACES)"

;CHRS(CM)

420 FOR I- 1 TO 2500:NEXT I:D=0:GOT

0 220

430 REM YOO DID IT!!

440 FOR 1=8 TO 0 STEP -1:SOUND 1*30

+5.2:CLS I:NEXT I

450 FOR 1=0 TO 8:S0UND I *30 + 5, 1:CLS

I:NEXT I

460 CLS 7:PRINT3106,"YOU DID IT!!";

470 PRINT3167."FLAY AGAIN < B/O ";:

INPUT A*:IF A*="Y" THEN D=0:GOT

0 130

480 CLS:END

Program 5: First Math - Apple Version

> ("+") AND A* < > ("-") AND A» <

> (■■/") THEN 330

340 VTAB 17: HTAB 7: INPUT "HIGHEST NU

MBER= ?";UL: VTAB 19: HTAB 7: INPUT

"LOWEST NUMBER= ?";LL

350 R = UL + 1 - LL

360 C = INT ( RND (1) * R) + LL:B = INT

( RND (1) * R) + LL

370 IF A* =

B + C

(" + '■> THEN DEF FN A(X) =

100

110

120

130

140

150

160

170

180

190

200

210

220

230

240

250

260

270

280

290

300

310

320

330

FOR I = 1 TO 1

100):X(I) = 15

= 15 * COS (

QOSUB 670

GOTO 260

DIM X<100>,Y<100)

P = 2 * (355 / 113):

00:ANGLE - P « (I /

* SIN (ANGLE): Yd)

ANGLE): NEXT I

RETURN

POKE 230,32: CALL 62450: HGR : CALL

- 1994: GR : COLOR= 7: PLOT 16,15

: PLOT 24,15: COLOR= 4: PLOT 20,19

COLOR= Hi IF Cl = 0 THEN 190

PLOT 15,23: PLOT 25,23: PLOT 16,24

: PLOT 24,24: PLOT 17,25: PLOT 23,

25: HLIN 18,22 AT 26

GOTO 200

HLIN IB,22 AT 23: PLOT 17,24: PLOT

23,24: PLOT 16,25: PLOT 24,25: PLOT

15,26: PLOT 25,26

COLOR= 1

FOR I = 1 TO 100:

<I> + 20: NEXT I

VTAB 22: HTAB 10!

1 THEN PRINT "

PLOT X(I) + 20,Y

FLASH :

GOOD

! ": NORMAL : GOTO 250

NORMAL : VTAB 22: HTA8 6:

0 R R Y , B U T ";B;" '

IF Cl =

JOB!

PRINT "3

;A*;" H;C

..._..... .... inverse : PRINT E: NORMAL

FOR I = 1 TO 2000: NEXT I

FOR I = 1 TO 1500: NEXT I: HOME : HSR

: POKE 34,0: HOME : TEXT : RETURN

HOME : INVERSE

PRINT "FIRS

VTAB 10: HTAB 12:

H1 NORMAL

. W

380 IF A* » C1-") THEN DEF FN A(X) =

B - C

390 IF A* = ("*") THEN DEF FN A(X) =

B * C

400 IF A* = C1/") AND C = 0 THEN 360

410 IF A* = ("/") AND INT (B / C> < >

B / C THEN 360

420 IF A* = ("/"> THEN DEF FN A(X) =

B / C

430 HOME : VTAB 7: HTAB 8: PRINT "CORR

ECT ANSWERS IN A ROW= ";: INVERSE

: PRINT D: NORMAL

440 E = FN A(X): VTAB 15: HTAB 15: PRINT

B;" ";A*;" ";C;"= ";: INPUT F: IF

F < > E THEN 480

450 HOME :C1 = 1: GOSUB 150

460 D=D+1: IF D = 10 THEN 500

470 GOTO 360

480 HOME :C1 = 0: GOSUB 150

490 D = 0: GOTO 430

500 REM YOU WIN!!

510 D = 0: GOSUB 560

520

530

540

550

VTAB 22: HTAB B:

YOU DID

FLASH :

I T ! ! "

PRINT

FOR I = 1 TO 5: POKE 768,1: POKE 7

69,200 - I * 30: CALL 770: NEXT I:

FOR I = 1 TO 10: POKE 768,1: POKE

769,40 + I * 20: CALL 770: NEXT I

NORMAL : VTAB 24: HTAB 10: PRINT "

TRY AGAIN (Y/N) ?";: GET A«: IF A*

= ("Y"> THEN TEXT : GOTO 280

TEXT : HOME : HTAB 5: VTAB B: PRINT

"...SEE YA LATER-..": END

MAT

: VTAB 18: HTAB 4: PRINT

AIT A SECOND"

GOSUB 120

HOME : VTAB 4: HTAB 7: PRINT "TO "

;: INVERSE : PRINT "ADD";: NORMAL

: PRINT " : TYPE +"

VTAB 6: HTAB 7: PRINT "TO ";: INVERSE

: PRINT "SUBTRACT";: NORMAL : PRINT

" : TYPE -"

VTAB 8: HTAB 7: PRINT "TO ";: INVERSE

: PRINT "MULTIPLY";: NORMAL : PRINT

" : TYPE *"

VTAB 10: HTAB 7: PRINT "TO "; : INVERSE

: PRINT "DIVIDE";: NORMAL : PRINT

" : TYPE /"

VTAB 13: HTAB 7: PRINT "YOUR CHDIC

E= ";

INPUT A«: IF A* < > <"*") AND A* <

560 POKE 230,32: CALL 62450: HGR : CALL

- 1994: GR

570 FOR J = 1 TO 3

580 CL ■ 0:L0 = 0:H1 = 19:SI = 1: GOSUB

620

590 CL = 17:L0 = 19:H1 = 0:S1 = - 1: GOSUB

620

NEXT J

RETURN

FOR I = L0 TO HI STEP SI: COLOR= INT

( RND (1) * CD: XI = 19 - I: X2 = 2

0 + I:Y1 = 19 - I:Y2 =20+1

600

610

620

630 HLIN XI,X2 AT Yl: VLIN Yl + 1,Y2 AT

X2

640 HLIN X2 - 1,X1 AT Y2: VLIN Y2 - 1,

Yl AT XI

650 NEXT I

660 RETURN

670 REM LOAD MUSIC ROUTINE

630 FOR I = 770 TO 795: READ M: POKE I

,M: NEXT I

690 DATA 172,01,03,174,01,03,169,04,3

2,168,252,173,48,192,232,208,253,1

36,208,239,206,0,03,208,231,96

700 RETURN
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41 0 PRINT @4 5 9, C HR $I CMI;" { 5 SPACES } " > 1"+"1 AND AS < > 1"-"1 AND AS < 
; CHR$(CM ) > ("I") THEN 33e 

4 20 FOR 1 = I T O 2 5 0 0:NE XT I:D =0 :GOT 340 
o 2 2 0 

VTAB 17: HTAB 7: INPUT "HI8HEST NU 
MBER= ?";UL: VTAB 19: HTAB 7: INPUT 
"LOWEST NUMBER'"" ?";LL REM YOU OlD IT! ! 4 3 0 

44 0 FOR 1 = 8 TO 0 S TEP - I:SOUND 1* 3 0 350 R = UL + I - LL 
C = INT I RND III * RI + LL:B - INT 

I RND III * RI + LL 450 
+5,2 :CLS I:NE XT 1 
FOR 1 = 0 TO 8: S 0UND 1* 3 0+5 , l:CL S 

I:NE XT 1 
460 CL S 7:PRINTOl I 06, "YOU DID IT!' "; 

36111 

37111 IF AS = 1"+"1 THEN DEF FN AIXI 
B + C 

47 0 PRINT@167,"PLAY AGAIH I~C::I " ; : 38111 
INPUT A$:IF A$="Y" THEN D=0 :GOT 

IF AS - 1"-"1 THEN DEF FN A(XI = 
B - C 

o 1 3 0 
480 CL S :END 

Program 5: First Math - Apple Version 

100 e05UB 67111 
11111 GOTO 26111 
12111 DIM X 111111111 ,Y I 11111111 
13111 P - 2 * (355 I 1131: FOR I = I TO I 

0111:ANGLE - P * (I I IIIIIIII:X(II = 15 
* SIN (ANGLEI:Y(II = 15 * COS ( 

ANGLEI: NEXT I 
140 RETURN 
15111 POKE 230,32: CALL 62450: HGR : CALL 

- 1994: GR : COLOR= 7: PLOT 16,15 
: PLOT 24,15: COLORa 4: PLOT 2111,19 

16111 COLOR- II: IF CI • 0 THEN 19111 
17111 PLOT 15,23: PLOT 25,23: PLOT 16,24 

: PLOT 24,24: PLOT 17,25: PLOT 23, 
25: HLIN 18,22 AT 26 

IBIII GOTO 21110 
19111 HLIN 18,22 AT 23: PLOT 17,24: PLOT 

23,24: PLOT 16,25: PLOT 24,25: PLOT 
15,26: PLOT 25,26 

2111111 COLORa I 
210 FOR I = I TO 1111111: PLOT X(II + 2111,Y 

(II + 20: NEXT I 
220 VTAB 22: HTAB 1111: FLASH : IF CI = 

I THEN PRINT GOO D JOB! 
! ": NORMAL: 80TO 25111 

23111 NORMAL: VTAB 22: HTAB 6: PRINT "S 
ORR Y , BUT ";B;" ";A$;" ";C 

;"=";" ";: INVERSE: PRINT E: NORMAL 

24111 FOR I = I TO 211100: NEXT I 
250 FOR I ~ I TO 1500: NEXT I: HOME: HGR 

: POKE 34,0: HOME: TEXT: RETURN 

260 HOME: INVERSE : VTAB 10: HTAB 12: 
PRINT "F IRS T MAT H": NORMAL 

: VTAB iB: HTAB 4: PRINT ". . . W 
A I T A SEC 0 N D" 

270 GOSUB 120 
280 HOME: VTAB 4: HTAB 7: PRINT "TO " 

;: INVERSE: PRINT "ADD";: NORMAL 
: PRINT " : TYPE +" 

290 VTAB 6: HTAB 7: PRINT "TO ";: INVERSE 
: PRINT "SUBTRACT";: NORMAL: PRINT 
" : TYPE -" 

300 VTAB 8: HTAB 7: PRINT "TO ";: INVERSE 
: PRINT "MULTIPLY";: NORMAL: PRINT 
" : TYPE ." 

310 VTAB 10: HTAB 7: PRINT "TO ";: INVERSE 
: PRINT " DIVIDE" ; : NORMAL : PRINT 
" : TYPE I " 

320 VTAB 13: HTAB 7: PRINT "YOUR CHOIC 
E= II. , 

330 INPUT AS: IF AS < > 1"*"1 AND AS < 

390 IF AS = ("*"1 THEN DEF FN A(XI -
B * C 

4111111 
410 

IF AS ("1"1 AND C • III THEN 36111 
IF AS = ("1"1 AND INT IB I CI < > 
B I C THEN 360 

420 IF AS - ("I") THEN DEF FN A(XI -
B I C 

430 HOME: VTAB 7: HTAB B: PRINT "CORR 
ECT ANSWERS IN A ROW- ";: INVERSE 
: PRINT D: NORMAL 

440 E = FN A(X), VTAB 15: HTAB IS: PRINT 
B;" n;A$;" ";C;"s ";: INPUT F: IF 

45111 
46111 
47111 
4B0 
49111 

F < > E THEN 4B0 

HOME :CI = I: GOSUB 
D 21;: D + 1: IF D ::::It 10 

GO TO 360 
HOME :CI = 0: GOSUB 

D = 0: GO TO 430 
5111111 REM YOU WIN!' 
51111 D = III: GOSUB 56111 

15111 
THEN 50111 

520 VTAB 22: HTAB B: FLASH : PRINT " 
YOU DID IT!!" 

53111 FOR I = I TO 5: POKE 768,1: POKE 7 
69,21110 - I * 3111: CALL 77111: NEXT I: 

FOR I = I TO 1111: POKE 76B,I: POKE 
769,40 + I * 2111: CALL 77111: NEXT I 

54111 NORMAL: VTAB 24: HTAB 1111: PRINT " 
TRY AGAIN (YIN) ?";: GET AS: IF AS 

= ("Y") THEN TEXT: GOTO 28111 
550 TEXT: HOME : HTAB 5: VTAB 8: PRINT 

" ••• SEE YA LATER ••• ": END 

56111 POKE 23111,32: CALL 6245111: HGR CALL 
- 1994: GR 

57111 FOR J = I TO 3 
58111 CL = III:LIII = III:HI 19:51 = I: GOSU8 

62111 
590 CL = 17:L0 = 19:HI = 0:51 = - I: GOSUB 

620 
600 NEXT J 
610 RETURN 
620 FOR I = L0 TO HI STEP 51: COLOR= INT 

RND II) * CL):XI = 19 - I:X2 = 2 
o + I:YI = 19 - I:Y2 = 20 + I 

630 HLIN XI,X2 AT YI: VLIN YI + I,Y2 AT 
X2 

64e HLIN X2 - I, Xl AT Y2 : VLIN Y2 - 1, 
Y I AT X I 

650 NEXT I 
660 RETURN 
670 REM LOAD MUSIC ROUTINE 
680 FOR I = 770 TO 795: READ M: POKE I 

,H: NEXT I 
690 DATA 172.el,e3 ,174,el,03 ,169,04, 3 

2,168,252,173,48,192 , 232,208,253,1 
36,208,239,206,O , 03,208,231,96 

700 RETURN © 
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BLOCKHEAD
Matt Giwer

The blockhead moves vertically, bouncing as he goes,
and tries to pop the floating balloons. You must catch

him as he comes down, but his wildly erratic movements
make that very difficult. Versions for 64 and Atari -
requires paddles.

"Blockhead" is similar to some of the early arcade

games. You will need a paddle in position one to

play. The knob controls the position, and the trig

ger bounces the blockhead. The objective is to

pop the balloons and catch the blockhead when

he comes back down. When the blockhead hits

the balloons, there will be an explosion; he will be

bounced around, hitting more balloons.

After you clear one screen of balloons, you

will get a new set and advance to the next level of

play. At each advancing level the blockhead moves

more wildly as he comes down. More balloons

will be punctured, but there is also a greater chance
either of missing him or of his being thrown out

side the area of play. There are five blockheads

per game. When you miss the last one, you will

be given the opportunity for a new game.

Subroutine Strategy

Although Blockhead seems like a simple game,

there is more involved than might first be im

agined. Let's take a look at the game logistics in

the Atari version. The blockhead must move up

and down. A calculated trajectory would slow

down the game considerably, so the vertical mo

tions are stored in strings, BUS and BD$. The num

bers in these strings, in groups of three, are the

vertical positions that use VAL(BUS(x,x + 2))

POKEd into PLY, which is the vertical position of

the blockhead. Blockhead is Player 0 of the P/M

graphics.

Since activities such as scoring are sometimes

required to be called out of the normal game se

quence, this is a subroutine-oriented program.

For example, when the last blockhead is missed,

the game goes to the subroutine at line 6000. The

number of balloons broken still has to be counted,

so the subroutine SCORE is called here also. At

line 1910, the start of the first game, or at line 6030,

the start of a new game, the program waits for a
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trigger pull by calling the subroutine TRGR. But

when it goes to a new level, line 5840, there is no

need to wait for a trigger pull, so it is not called.
Line 2175 sets up a new game, but only after the

player has agreed by pulling the trigger as called
in line 6030.

The rest of the game is straightforward. The
P/M graphics are set up starting at line 30000.

From this line on, REMs are used to indicate sig
nificant routines, statements, or definitions. The

Vertical Blank Interrupt routine defines player

movement. The definition of each player is also

noted by REMs.

The lines discussed below are of special
interest.

Lines 5012 and 5512 evaluate the BU$ and

BDS to determine the vertical positions.

Line 5109 determines the horizontal position
of the blockhead with respect to the position of
the graphics.

Lines 5110-5114 pop balloons two or four at a
time depending on the size of the player. The

eight bits of the player control eight color clocks,

while the eight bits of a character in GRAPI1ICS 0

control only half-color clocks. The result is that

eight bits in P/M graphics are twice as wide as

eight bits in normal graphics.

Line 5810 calls the machine language string

written in line 51. This routine reads the top lines

of the screen and counts the number of occur

rences of the CTRL T "balloons" at the top of the

screen. The 23rd character in this string, the up

percase T, determines which character is searched

for. To search for a different character, the T must

be replaced. First look at Table 9.6 (p. 55) of the
Atari BASIC Reference Manual and find the number

of the character you want to search for. Then look
at Appendix C and find the ATASCII character

for that number, and substitute the ATASCII
character for the T. This machine language string

works for only the first 256 locations on the screen,
or for about six and one-half lines.

Note the POKE PLX + 1, PADDLE(O) used in

most subroutines. This is the catching platform;

you are asked to update its position whenever

possible. This is required so the platform won't

end up off of the screen as you turn the knob.

BLOCKHEAD 
MoH Glwer 

The blockhend IllO ves verticnl/y, bOl/JIcillg ns he goes, 
nlld tries 10 pop Ihe flontillg bnl/oolls. YOII 1111151 cnlch 
hilll ns he CO llies dOWII, bill his wildly erratic IlIO VClllellls 
IImke tlml very diffiCIIII. Versiolls fo r 64 nlld Alnri
reqllires pnddles. 

" Blockh ead" is s imilar to some of th e ea rly a rcad e 
ga mes. You will need a paddle in posi tio n o ne to 
play . The knob controls th e position , a nd the trig
ge r bounces the blockhead. The objec tive is to 
po p the balloons and ca tch the blockhead w he n 
he comes back down . When the blockhead hits 
the balloo ns, there wi ll be an ex plosio n; he w ill be 
bounced a round , hitting more balloons. 

After you clear one screen of balloons, you 
wi ll get a new set and advance to th e nex t level o f 
play. At each advanci ng level the blockhead m oves 
more wi ldl y as h • comes down . More balloons 
wi ll be punctured , but there is also a g reater cha nce 
e ithe r of missing him or of his being thrown out
side the a rea of play. There are five blockheads 
per game. When you miss th e last one, yo u wi ll 
be g iven the opportunity for a new ga me. 

Subroutine Strategy 
Although Blockhead seems like a s imple ga me, 
the re is more in volved than might firs t be im
agi ned. Le t's take a look at the ga me logis tics in 
the Atari version . The blockhead must move up 
and d own. A calculated trajectory wou ld slow 
down th e game considerably, so the ve rtica l mo
ti o ns a re s to red in s trings, BU$ a nd BO$. The num
bers in these strin gs, in groups of three, a re th e 
vertical pOSitio ns that use VAL(BU$(x,x + 2)) 
POKEd into PLY, which is the vertical position of 
the blockhead. Blockhead is Playe r 0 o f the P/M 
graphics . 

Since activities such as scoring are sometimes 
required to be ca lled out of th e no rma l ga me se
que nce, this is a s ubroutine-oriented program. 
For exa mple, when the last blockhead is missed , 
th e game goes to the subroutine at line 6000. The 
numbe r of balloons broken sti ll ha s to be counted, 
so the s ubro utine SCORE is ca ll ed here a lso. At 
line 1910, the s tart of th e firs t ga me, or at line 6030, 
the start of a new game, the prog ram waits for a 
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trigger pull by ca lling the subroutine TRGR. But 
when it goes to a new level, line 5840, the re is no 
need to lVait for a trigger pull , so it is no t ca ll ed. 
Line 2175 se ts up a new ga me, but only afte r the 
player has agreed by pulling the trigger as ca ll ed 
in line 6030. 

The rest of th e ga me is stra ightforwa rd . The 
P/M graphics are se t up sta rting at line 30000. 
From thi s line on, REMs a re used to indica te s ig
nificant routines, s tateme nts, or de finiti o ns . The 
Vertical Blank Inte rrupt routine de fines playe r 
movement. The definiti o n of each playe r is a lso 
noted by REMs. 

The lines disc ussed be low are of s pecial 
inte rest. 

Lines 5012 a nd 5512 eva luate the BU$ and 
BO$ to d e te rmine the ve rtical posi tions. 

Line 5109 d e te rmines th e horizontal positio n 
of the blockhead with respect to the positio n of 
th e g raphics. 

Lines 5110-5114 pop balloons two o r four a t a 
time d epending o n the s ize of th e playe r. The 
e ight bits o f the p laye r contro l e ight co lo r clocks, 
w hi le th e e ight bits of a characte r in GRAP HI CS 0 
control on ly half-co lor clocks. The result is that 
e ight bits in P/M g raphi cs are twi ce as w ide as 
eigh t bits in normal graphics. 

Line 5810 call s th e machine lang uage s trin g 
written in line 51. This routine read s the top lines 
of the sc reen a nd counts the number of occur
rences of the CTRL T " ba ll oons" at the top o f the 
screen. The 23rd character in thi s string, the up
percase T, dete rmines w hich cha racte r is sea rched 
fo r. To sea rch for a di fferent characte r, the T mus t 
be replaced . Firs t look a t Table 9.6 (p. 55) of the 
Alnri BASIC Refererrce Mnllllni a nd find th e number 
of the character you want to search for. Then luok 
at Appe ndix C a nd find th e ATASCII cha ra cter 
for that number, a nd substitute the ATASCII 
character for the T. This machine lang uage s trin g 
works fo r o nly the first 256 loca tio ns on the sc reen , 
or for about six and one-ha lf lines. 

Note the POKE PLX + 1, PAOOLE(O) used in 
mos t subro utines. This is the ca tching platfo rm; 
you are asked to update its positio n w heneve r 
possible. This is required so the platform wo n' t 
end up off of th e screen as you turn the knob. 



THERE'S A COMPUTER BORN EVERY MINUTE...

GIVE IT A HOME.
For $89.95 with the CS-1632 you can house your computer,
peripherals, and accessories without spending a fortune.

For those with a large computer family the CS-2748 gives you all the room you

need for your computer, monitor, printer, peripherals, software, etc. at a price

that's hard to beHeve: S299.95.

The CS-1632 computer storage

cabinets compact yet functional

design fits almost anywhere

while housing your computer

monitor, joysticks, software,

books and peripherals all for

only $89.95.

The slide out shelf puts the

computer at the right height and

position for easy comfortable

operation.

The fold up locking door keeps

unwanted fingers off the key

board when not in use.

To store joysticks just turn them

upside down and slide them into

the inverted storage rack.

Twist tabs on the back of center

panel allow for neat concealed

grouping of wires, while power

packs rest hidden behind center

panel on shelf.

The slide out software tray

has room for 14 cartridges or

cassettes and up to 30 diskettes.

Most brands of software will fit

between the adjustable parti

tions with a convenient hook for

the spare key at rear.

Stand fits Atari 400 & 800.

Commodore 64 &V1C 20.

Ti99/4AandTRS-80.

Cabinet dimensions overall 36"

high x 33-7/8" wide x 16" deep.

To order CS-1632 send $89.95 to: To order CS-2748 send $299.95 to:

HVTEC
SYSTEMS

P.O. Box 446

West Lynn, OR 97068

For Fast Phone Orders Call Toll Free 1-800-547-3100

Inside Oregon Call (503) 635-6667

Name ._.

Address

City
Quantity.

_ State

CS-1632 Quantity.

Zip

CS-2748

HVTEC

□ Golden Oak Finish □ Natural walnut finish

□ My personal check, cashiers check or money order is enclosed.

^BiUmyVISA* - Exp. Date „

3 Bill my MasterCard # Fjcp. Dale _

^j Piease include freight charge on myVISA or MasterCard.

Card Holders Signature

Immediate shipment if in stock If not. allow 3-4 weeks for delivery. If personal check is sent allow additional

2 weeks. CS-1632 ships UPS freight collect from Oregon. CS-2748 ships by truck freight collect from Oregon.

Pnces subject to change. Shipment subject to availability

Both the CS-1632 and CS-2748 ship unassembled uitwo cartons. Assembly requires only a screwdriver.

hammer, and a few minutes ofyour time.

Choice in simulated woodgrain ofwarm golden oak or nch natural walnut finish.

The two slide-out shelves put

the keyboard at the proper oper

ating height while allowing easy

access to the disk drives.

The bronze tempered glass door

protecting the keyboard and

disk drives simply lifts up and

slides back out ofthe way during

use.

Twist tabs on the back ofthe

center panel allow for neat con

cealed grouping of wires while

a convenient storage shelf for

books or other items lies below.

The printer sits behind a fold

down door that provides a work

surface for papers or books

while using the keyboard. The

lift up top allows easy access

to the top and rear of the printer.

A slot in the printer shelf allows

for center as well as rear

feed printers.

Behind the lower door are

a top shelf for paper, feeding the

printer, and a bottom shelf to

receive printer copy as well

as additional storage.

Stand fits same computers

as the CS-1632 as well as the

Apple I and II. IBM-PC. Franklin

and many others.

The cabinet dimensions overall:

39-1/2" high x 49" wide

x 27" deep.

Keyboard shelf 20" deep x 26"

wide. Disk drive shelf 15-34"

deep x 26" wide. Top shelf for

monitor 17" deep x 27" wide.

Printer shelf 22" deep x !9"wide

THERE'S A COMPUTER BORN EVERY MINUTE ... 

GIVE IT A HOME. 
For S89. 95 with the C5-1632 you can house your computer. 
peripherals, and accessories without spending a fortune. 

For those with a large computer family the CS·2748 gives you aD the room you 
need for your computer, monitor. printer. peripherals, software. etc. at a price 
that"s hard 10 believe: 5299.95. 

The C5-1632 computer storage 
cabinets compact yet functional 
design fits almost anywhere 
while housing your computer 
monitor, joysticks. software. 
books and peripherals all for 
only $89.95. 
The slide out shelf puts the 
computer at the right height and 
position for easy comfortable 
operation. 
The fold up locking door keeps 
unwanted fingers ofT the key 
board when not in use. 
To slorejoysticksjust tum them 
upside down and slide them into 
the inverted slorage rack. 
Twist tabs on the back of center 
panel allow for neat concealed 
grouping of wires. while power 
packs rest hidden behind center 
panel on shelr. 
The slide out software tray 
has room for 14 cartridges or 
cassettes and up to 30 diskettes. 
Most brands of software will fit 
between the adjustable parti· 
tions with a convenient hook for 
the spare key at rear. 
Stand fits Atari 400 & 800. 
Commodore 64 & VIC 20. 
Ti 99/4A and TRS·80. 
Cabinet dimensions overall 36H 

high x 33· 7/8" wide x 16" deep. 

HYTB:J 
SYSTEMS , 

To order C5-1632 send $89.9510: To order CS-2748 send $299.9510: 

P.O. Boz446 
West LflU1. OR 97068 
For Fast Phone Orders Call Toll Free 1·800·547·3100 
Inside Oregon Call (503) 635·6667 

Name ______________________________________________ ___ 

Address ______________________________________________ _ 

City -:-___ -::::--,-:= _____ 5Ial. _-=-___ Zip -::::-c:-::--:-
Quantity, ___ CS-1632 Quantity ___ CS-2748 

o Golden Oak Finish 0 Natural walnut ftnish 
o My personal check. cashiers check or money order is enclosed. o Bill my VISA" Exp. Dal. 
o Bill my MasterCard II Exp. Date o Please include freight charge on my VISA or MasterCard. 

Card Holders Signature 
Immedia!e shipment itin!iloclc. If not, 3Ibw 3-4 wttk5 fOf delrvtry. l f peBOMI check is KnI ~ additional 
2 weiks. CS· I632 ships UPS frd gtll coDect from Oregon. CS·2748 ships by truck freight coDeCl from Orqon.. 
Prices subjeCl!o cNnge.. Shipmen! subject to 4vllilabilily. 

Both the CS·1632 and CS·2748 ship unassembled in rwo canons. Assanbly T~o.U:res orlly 4 sacwdnvCI. 
hammer. iltId II few minutes of yow tirTK. 
Ch~ in simulated woodgrain of WIItm QOkkn oak 01" rich NltWlll walnut Iini$h. 

The two slide·out shelves put 
the keyboard at the proper oper
ating height while allowing easy 
access to the disk drives. 
The bronze tempered glass door 
protecting the keyboard and 
disk drives simply lifts up and 
slides back out of the way during 
use. 
Twist tabs on the back of the 
center panel allow for neat con
cealed grouping of wires while 
a convenient storage shelf for 
books or other items lies below. 
The printer sits behind a fold 
down door that provides a work 
surface for papers or books 
while using the keyboard. The 
lift up top allows easy access 
to the top and rear of the printer. 
A slot in the printer shelf allows 
for center as well as rear 
feed printers. 
Behind the lower door are 
a top shelf for paper, feeding the 
printer, and a bottom shelf to 
receive printer copy as well 
as additional storage. 
Stand fits same computers 
as the CS-1632 as well as the 
Apple I and II. IBM-PC. Franklin 
and many others. 
The cabinet dimensions overall: 
39-1/2" rugh x 49" wid. 
x 27" deep. 
Keyboard shelf 20" deep x 26~ 

wide. Disk drive shelf 15-34" 
deepx26~wide. Top shelf for 
monitor 17" deep x 27" wide. 
Printer shelf22" deep x 19" wide. 



Notes For 64

Version Of

Blockhead

Gregg Peele, Programming Assistant

The Commodore 64 version of "Blockhead"

utilizes the eight available sprites and an
interrupt-driven routine which continues

running even when the BASIC program is

stopped. Using this machine language

routine provides for optimal motion within

the game and provides a means to constantly

monitor the position of the sprites and set or

unset the most significant bit of each sprite

depending on which side of the "seam" the

sprite is on.

This game works using a timer. The

object of the game is to "pop" the balloons

as they float across the sky. The more bal

loons that you pop within your time limit,

the more points you receive. Not only must

you continually attempt to pop balloons, but

you must also catch the blockhead before

he falls below his home base. If you miss

catching him, points are deducted until you

can bring him back to the surface (using the
fire button).

The original version of this game is writ

ten to be used with Atari-style paddles. If

you have Commodore paddles, you must

change lines 1070 and 1080 to read as

follows:

1070 DATA 216,24,173,164,194,105,28,141

1080 DATA 161,194,56,173,164,194,233,217

This alteration leaves a slight glitch in the

paddle movement around the seam but pro

vides for optimal range for movement around

the screen.

Blockhead utilizes the collision register

to detect when one sprite "touches" another

sprite. Since the collision register is changed

only temporarily when sprites collide, the

contents representing the collision must be

saved until an event occurs which may again

make the sprite collide with another sprite.

The stored register is then cleared and the

sprite is again ready for collision. Collision

detection between the blockhead and the

balloons is handled through BASIC. Since

BASIC runs at a relatively slow rate, the

blockhead must hit the balloon squarely to

initiate a collision. A glancing blow will not

generally "pop" a balloon.

BEFORE TYPING...

If you're new to computing, please read "How

To Type COMPUTERS Programs" and "A

Beginner's Guide To Typing In Programs."

Program 1: Atari Blockhead

50 DIM B* <40)

51 B*=

90 DIM Tl*(35),BUt(60),BD*(60),N*(10

>

95 BUS="lB2152127107092072O670620570
52045"

96 BD*="045052057 0620670720921071271
521S219221225511

97 N*="l 2 3 4 5"

100 B0UNCEUP=50OO:HITTEST=51OO:M0VE2
=5200:SETUP=5 300:START=5400:BOUN

CED0WN=550O:CATCH=560O:MISS=5700

110 SC0RE=58 00:5TARTl=5450:LEVEL=590
O:LOSS=6000:EXPLD=6100:TRGR=6200

150 LEV=3:C=1:PPP=9

19OO GOSUB 30000

1910 GOSUB START:GOSUB TRGR:GDSUB ST
ART1

2000 REM CONTROL LOOP

2100 FOR IJK=O TO 1 STEP 0

2150 GOSUB M0VE2

2160 GOSUB BOUNCEUP

2170 GOSUB BOUNCEDOWN

2175 IF NGAME=1 THEN GOSUB STARTrGOS

UB START1:NGAME=O:GOTO 29OO
2180 GOSUB SCORE

2900 NEXT UK

5000 REM BOUNCEUP

5OO5 I=-l:B=A

5007 C=-C

5010 FOR IJK=O TO 1 STEP O:I=I+1:POK

E 53278,0

5012 TRAP 5090:R=VAL<BU*(1*3+1,1*3+3

)):TRAP 40000

5020 POKE PLY,R:SOUND 0,R+A,10,15

5022 IF PEEK<53252)<>0 THEN IF B<58

OR B>190 THEN POKE 53278,0:C=-C

:B=B+(10*C):POKE PLX,B

5030 POKE PLX,B:IF PEEK(53252)<>0 TH

EN GOSUB HITTEST:GOTO 5OBO

507O A=PADDLE(0):P0KE PLX+1,A

5080 NEXT UK

5090 RETURN

5100 REM HITTEST

5105 POKE PLX+3,0:P0KE 53278,0:IF B<

54 OR B>192 THEN 5190

5109 BB=INT((B-46)/4):POKE PLX+1,PAD

DLE(0)

5110 IF R=67 THEN POSITION BB,4:? "

11 ; : GOTO 5140

5111 IF R=62 THEN POSITION BB,4:? "

<D0WN>{2 LEFT) ";:GOTO 5140

5112 IF R=57 THEN POSITION BB,3:? "

£D0WN}<2 LEFT} ";:G0TD 5140

5113 IF R=52 THEN POSITION BB,2:? "

CD0WN><2 LEFT> ";:GOTO 5140

5114 IF R=45 THEN POSITION BB,1:? "

CD0WN}{2 LEFT) ";

5140 POKE PLX+2,B:POKE PLY+2,R:SOUND
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Notes For 64 
Version Of 
Blockhead 
Gregg Peele, Programming Assistant 

The Commodore 64 version of "Blockhead" 
utilizes the eight available sprites and an 
interrupt-driven routine which continues 
running even when the BASIC program is 
stopped, Using this machine language 
routine provides for optimal motion within 
the game and provides a means to constantly 
monitor the position of the sprites and set or 
unset the most significant bit of each sprite 
depending on which side of the "seam" the 
sprite is on, 

This game works using a timer. The 
object of the game is to "pop" the balloons 
as they float across the sky, The more bal
loons that you pop within your time limit, 
the more points you receive, Not on ly must 
you continua lly attempt to pop balloons, but 
you must also catch the blockhead before 
he falls below his home base, If you miss 
catching him, points are deducted until you 
can bring him back to the surface (using the 
fire button), 

The original version of this game is writ
ten to be used with Atari-style paddles, If 
you have Commodore paddles, you must 
change lines 1070 and 1080 to read as 
follows: 

1070 DATA 216,24,173,164,194,105,28,141 
1080 DATA 161,194,56,173,164,194,233,217 

This alteration leaves a slight glitch in the 
paddle movement around the seam but pro
vides for optimal range for movement around 
the screen, 

Blockhead utilizes the collision register 
to detect when one sprite "touches" anothe r 
sprite, Since the collision register is changed 
only temporarily when sprites collide, the 
contents representing the collision must be 
saved until an event occurs which may again 
make the sprite collide with another sprite, 
The stored register is then cleared and the 
sprite is again ready for collision, Collision 
detection between the blockhead and the 
balloons is handled through BASIC Since 
BASIC runs at a relatively slow rate, the 
blockhead must hit the balloon squarely to 
initiate a collision, A glancing blow will not 
generally "pop" a balloon, 
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BEFORE TYPING", 
If you're new to computing, please read "How 
To Type COMPUTE!'s Programs" and" A 
Beginner's Guide To Typing In Programs," 

Program 1: Atari Blockhead 

50 DIM B$(40) 
51 B$="h~{@)c:Y!X{@)m{,} {@)[j{@)l!IIl 

{ , }.{ , } fX'ET [;;{ A} G!I< I:'H:J{ , } ~(!!l> (@) [j 

90 DIM Tl$(35),BU$(60),BD$(60),N$(10 
) 

95 BU$="1821521271070920720670620570 
52045" 

96 BD$="0450520570620670720921071271 
5218219221225S" 

97 N$="l 2 3 4 5 " 
100 8oUNCEUP =5000: HITTEST=SI00:MoVE 2 

=52 00 :SETUP=5300 :START=5400:BoUN 
CEDoWN=S500:CATCH=5600:MISS=S700 

110 SCoRE=5800:START1=S450:LEVEL=590 
0:LoSS=6000:EXPLo=6100:TRBR=6200 

ISO LEV= 3 :C=I :PPP =9 
1900 BoSUB 30000 
1910 BoSUB START:BoSUB TRBR:BoSUB ST 

ARTI 
2000 REM CONTROL LOOP 
2100 FOR IJK=O TO 1 STEP 0 
21S0 BoSUB MoVE2 
2160 BoSUB BoUNCEUP 
2170 BoSUB BoUNCEDoWN 
217 5 IF NBAME =1 THEN BoSUB START:BOS 

UB START1:NBAME=0:BoTo 2900 
2180 BoSUB SCORE 
2900 NEXT IJ K 
SOOO REM BoUNCEUP 
SOOS I=-I:B = A 
5007 C=-C 
5010 FOR IJ K= O TO 1 STEP O:I=I+l:PoK 

E 53278,0 
S012 TRAP S090:R = VAL(BU$(I*3+1,I* 3+3 

»:TRAP 40000 
5020 POKE PLY,R:SoUND O,R+A,10,15 
5022 IF PEEK(S32S21<)0 THEN IF B< 58 

DR B ) 190 THEN POKE 53278,O:C=-C 
:B=B+(10*C):POKE PLX,B 

5030 POKE PLX,B:IF PEEK(53252 )< >0 TH 
EN BoSUB HITTEST:BoTo SOBO 

5070 A=PADDLE(O):PoKE PLX+l,A 
5080 NEXT IJ K 
5090 RETURN 
S100 REM HITTEST 
510S POKE PLX+3 ,O :PoKE 53278,O:IF B< 

54 DR B ) 192 THEN 5190 
5109 BB=INT«B-46) / 4):PoKE PLX+l,PAD 

DLE(O) 
5110 IF R=67 THEN POSITION BB,4:? " 

";:BoTo 5140 
5111 IF R=62 THEN POSITION BB,4:? " 

{DoWN}{2 LEFT} ";:BoTo S140 
5112 IF R=57 THEN POSITION BB,3:? " 

{DoWN } {2 LEFT} ";:BoTo 5140 
5113 IF R=S2 THEN POSITION BB,2:? " 

{DoWN}{2 LEFT} ";:BoTo S140 
5114 IF R=45 THEN POSITION BB,I:? " 

{DoWN}{2 LEFT} "; 
5140 POKE PLX+2,B:PoKE PLY+2,R:SoUND 
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1,R+BB,6,15:B=B+4*INT(3*RND(0)
-1):I^I-INT(2*RND(0)):SOUND 1,0
,0,0

5150 POKE PLX+2,0:P0KE PLY+2,0
5190 RETURN

5200 REM MOVE2 CLOWN AND PLATFORM
5210 FOR UK= 0 TO 1 STEP 0

5218 A=PADDLE(O)

5230 TRAP 5240:P0KE PLX,A:POKE PLX+1
,A:TRAP 40000

5240 IF PTRIG(O)=O THEN 5290
5280 NEXT UK

5290 POKE PLX +3,A:P0KE PLY, 172:Q=1 * 1
:POKE 77,0:RETURN

5300 REM SETUP

5320 POKE PLX,100:P0KE PLY,180
5322 POKE PLX+1,100:P0KE PLY+1,192
5324 POKE PLX+3,0:P0KE PLY+3,183
5390 RETURN

5400 REM START

5410 Tl*="<:32 T>"

5420 FOR 1=1 TO 4:P0SITI0N 4,1:7 Tl*
:NEXT I

5430 FOR 1=0 TO 20:P0SITI0N 1,1:7 "
CB>";:NEXT I

5431 FOR 1=0 TO 20:P0SITI0N 38,1:7 "

CV>";:NEXT IsPOSITION 2,21:7 N*

J

5432 POSITION 2,22:7 "PUSH TRIGGER T

O STARTtlO SPACES>";
5439 RETURN

5450 POSITION 2,21:7 N*;" LEVEL:";LE
V;u SCORE: ";SC;

5454 POSITION 2,22:7 "<31 SPACES}";:

POSITION 10,21:7 " ";:Q=1~1

5460 POKE 77,0:Nt(9,9)=" "

5470 POSITION 12,22;? "HIGH SCORE ";

HSCR

5490 RETURN

5500 REM BOUNCEDOWN

5505 I—1 I POKE 53278,0

5510 FOR UK= 0 TO 1 STEP O:I = I + l:POK

E 53278,0

5512 TRAP 5585:R=VAL(BD$(I*3+1,1*3+3
)):TRAP 40000

5520 POKE PLY,R:SOUND 0,R+A,10,15

5521 POSITION 4,22:7 I;

5522 IF PEEK(53252)<>0 THEN IF B<58

OR B>190 THEN POKE 53278,O:C=-C

:B=B+(10*C):POKE PLX,B

5528 TRAP 5529:B=B+(LEV*C):POKE PLX,

B:TRAP 40000

5529 IF PEEK(53252)<>0 THEN GOSUB HI

TTEST:GOTO 5080

5530 IF PEEK(53261><>0 THEN GOSUB CA

TCH:SOUND 0,0,0,0:GOTO 5590

5570 POKE PLX+1.PADDLE(O):GOTO 5580

5580 NEXT UK

5585 GOSUB MISS:SOUND 0,0,0,0

5590 RETURN

5600 REM CATCH

5610 POKE PLY,182:P0KE 53278,0

5690 RETURN

5700 REM MISS

5710 SOUND 0,0,0,0:POKE 53278,O:GOSU

B EXPLO

5720 PPP=PPP-2:IF PPP=-1 THEN GOSUB

LOSS:GOTD 5790

5722 N*(PPP,PPP)=" "

5724 GOSUB START1

5780 POKE PLY,182

5790 RETURN
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5800

5805

5810

5820

583O

5840

5890

59O0

5910

5920

5990

6000

6005

601O

6020

6030

6035

6040

6080

6O82

6090

6100

6105

6110

6112

6115

6120

6190

6200

6210

6290

30000

30010

30204

30206

30208

30210

30212

30214

30230

30232

30236

30238

30240

30242

3O244

REM SCORE

JUMPS=JUMPS+2

S=USR(ADR(B*))

SCR=128-S:SC=SCR*5-JUMPS+SCC
POSITION 29,21:7 SC;

IF S = 0 THEN GOSUB LEVEL.-GOSUB S
TART:GOSUB START1:POKE 53761,16

RETURN

REM LEVEL

LEV=LEV+3

SCC=SC

RETURN

REM LOSS

GOSUB SCORE

IF SOHSCR THEN HSCR = SC

POSITION 1O,1O:? "SORRY, YOU LO
SE " ;

POSITION 9,11:7 "PUSH TRIG FOR
ANOTHER GAME";:SCC=O:SOUND 0,0,
O,0:JUMPS=O:LEV=3:SC=0:PPP=9
GOSUB TRGR

POSITION 2,21:7 » <!35 SPACES> " ;
POSITION 10,10:7 " <: 15 SPACES}"-

POSITION 9,11:7 "{26 SPACES>";-N
GAME=1:N*="1 2 3 4 5"

RETURN
REM EXPLO

FDR IKK=14 TO 0 STEP -2

SOUND 3,200/(IKK+1),0,15:Q=1~1
A=PADDLE(O>:POKE PLX,A:POKE PLX
+ 1,A

NEXT IKK

SOUND 3,0,0,0

RETURN

REM TRGR INPT

IF PTRIG(O)=1 THEN 6210

RETURN

REM *****PM SETUP*****

GRAPHICS O:POKE 106,PEEK(106>-

16:GRAPHICS O:POKE 752,1

POKE 53277,3:REM *****GRACTL P

LAY&MISS*****

POKE 559,62:REM * * ***DMACTL, 1L

INE,PLAY,MIS,NORM FIELD*****

POKE 54279,PEEK(106):REM *****

32PAGE RESERVE*****

POKE 53256,O:POKE 53257,O:POKE

53258,O:POKE 53259,O:REM ****
*PLAY SIZES*****

POKE 623,33:REM ** * **PRIOR ITY

PF OVER PL*****

MYPMBASE=256*PEEK(106):REM ***

**NEW PM BASE*****

POKE 704,150:POKE 705,199:POKE

706,15:P0KE 707,199:P0KE 1788

,(PEEK(106)+4):REM *****START

OF PM DATA*****

POKE 710,52:POKE 709,58:POKE 7

ll,29:P0KE 712,0

REM *****VBLANK INTERUPT ROUTI

NE***t*

FOR 1=1536 TO 1706:READ A:POKE

I,A:NEXT I

FOR 1=1774 TO 17S7:PDKE I,O:NE

XT I

DATA 162,3,189,244,6,240,89,56

,221,240,6,240,83,141,254,6,10

6, 141

DATA 255,6,142,253,6,24,169,0,

109,253,6,24, 109, 252,6, 133, 2O4

, 133

5150 
5190 
5200 
5210 
5218 
5230 

5240 
5280 
5290 

I,R+BB,6,15:B=B+4*INT(3*RND(0) 
-1):I=I-INT(2'RND(0»:SOUND 1,0 
,0,0 
POKE PLX+2,0:POKE PLY+2,0 
RETURN 
REM MOVE2 CLOWN AND PLATFORM 
FOR IJK=O TO 1 STEP 0 
A=PADDLE(O) 
TRAP 5240:POKE PLX,A:POKE PLX+l 
,A:TRAP 40000 
IF PTRIG(O)=O THEN 5290 
NEXT IJK 
POKE PLX+3,A:POKE PLY,172:Q=1'1 

5800 
5805 
5810 

.5820 
5830 
5840 

REM SCORE 
JUMPS=JUMPS+2 
S=USR(ADR(BS» 
SCR=128-S:SC=SCR.5-JUMPS+SCC 
POSITION 29,21:7 SC; 
IF S=O THEN GOSUB LEVEL:GOSUB S 
~ART:GOSUB STARTl:POKE 53761,16 

RETURN 
REM LEVEL 
LEV=LEV+3 
SCC=SC 
RETURN 

:POKE 77,0:RETURN 
5300 REM SETUP 

5890 
5900 
5910 
5920 
5990 
6000 
6005 
6010 
6020 

REM LOSS 
GOSUB SCORE 

5320 POKE PLX,100:POKE PLY,180 
5322 POKE PLX+l,100:POKE PLY+l,192 
5324 "POKE PLX+3,0:POKE PLY+3,183 
5390 RETURN 6 0 30 

IF SC >HSCR THEN HSCR=SC 
POSITION 1 0 ,10: ? "SORRY, YOU LO 
SE" ; 
POSITION 9,11:7 "PUSH TRIG FOR 
ANOTHER GAME";:SCC = O:SOUND 0,0, 
0,0:JUMPS=0:LEV = 3:SC=0 :PPP=9 
GOSUB TRGR 

5400 REM START 
5410 TlS="{32 T}" 
5420 FOR 1=1 TO 4:POSITION 4,1:7 Tl$ 6035 

5430 

5431 

5432 

5439 
5450 

5454 

5460 
5470 

5490 
5500 
5505 
5510 

5512 

5520 
5521 
5522 

5528 

5529 

5530 

5570 
5580 
5585 
5590 
5600 
5610 
5690 
5700 
5710 

5720 

5722 
5724 
5780 
5790 

:NE.XT I 
FOR 1=0 TO 20:POSITION 
{B}"; :NEXT I 

1,1:? to 

6040 
6080 
6082 

FOR 1=0 TO 20:POSITION 
(V}";:NEXT I:POSITION 
; 
POSITION 2,22:7 "PUSH 
o START{10 SPACES}"; 
RETURN 

38,1:? .. 
2,21:7 N$ 6090 

6100 
TRIGGER T 6105 

6110 
6112 

POSITION 2,21: 7 "{35 SPACES}"; 
POSITION 10, 10: 7 "{15 SPACES}"; 
POSITION 9,11: 7 "{26 SPACES}";:N 
GAME=l:N$="l 2 3 4 5 " 
RETURN 
REM EXPLO 
FOR IKK=14 TO 0 STEP -2 
SOUND 3,200/(IKK+l),O,15:Q=I Al 
A=PADDLE(O):POKE PLX,A:POKE PLX 

POSITION 2 , 21:? NS;" LEVEL:";LE 
V;" SCORE: "; SC; 
POSITION 2,22:7 "(31 SPACES}";: 
POSITION 10,21:7 " ";:Q=l Al 
POKE 77,0:N$(9,9)=" 
POSITION 12,22:7 "HIGH SCORE "; 
HSCR 
RETURN 

+1,A 
6115 NEXT IKK 
6120 SOUND 3,0,0,0 
6190 RETURN 
6200 REM TRGR INPT 
6210 IF PTRIG(O)=l THEN 6210 
6290 RETURN 
30000 REM ••••• PM SETUP ••••• 

REM BOUNCEDOWN 
I=-l:POKE 53278,0 
FOR IJK=O TO 1 STEP 
E 532 78,0 

30010 GRAPHICS O:POKE 106,PEEK(106)-
16:GRAPHICS O:POKE 752,1 

O:I=I+l:POK 30204 POKE 53277,3:REM ••••• GRACTL P 
LAYII<MISS ••••• 

TRAP 5585:R=VAL(BDS(I'3+1,I'3+3 
»:TRAP 40000 
POKE PLX,R:SOUND 0,R+A,10,15 
POSITION 4,22:7 I; 
IF PEEK(53252) <> 0 THEN IF B< 58 
OR B > 190 THEN POKE 53278,0:C=-C 
:B=B+(10'C):POKE PLX,B 
TRAP 5529:B=B+(LEV'C):POKE PLX, 
B:TRAP 40000 

30206 POKE 559,62:REM ""'DMACTL,lL 
INE,PLAY,MIS,NORM FIELD"'" 

30208 POKE 54279,PEEK(106):REM ••••• 
32PAGE RESERVE"'" 

30210 POKE 53256,0:POKE 53257,0:POKE 
53258,0:POKE 53259,0:REM •••• 

,PLAY SIZES ••••• 
30212 POKE 623,33:REM ••••• PRIORITY 

PF OVER PL ••••• 
IF PEEK(53252) <> 0 
TTEST:GOTO 5080 

THEN GOSUB HI 30214 MYPMBASE=256'PEEK(106):REM ••• 
•• NEW PM 8ASE ••••• 

CA 30230 POKE 704,150:POKE 705,199:POKE 
706,15:POKE 707,199:POKE 1788 

, (PEEK (106) +4) :REM ••••• START 
OF PM DATA ••••• 

IF PEEK(53261) <> 0 THEN GOSUB 
TCH:SOUND O,O,O,O:GOTO 5590 
POKE PLX+l,PADDLE(O):GOTO 5580 
NEXT IJK 
GOSUB MISS:SOUND 0,0,0,0 
RETURN 
REM CATCH 
POKE PLY, 182:POKE 53278,0 
RETURN 
REM MISS 

30232 POKE 710,52:POKE 709,58:POKE 7 
11,29:POKE 712,0 

30236 REM ••••• VBLANK INTERUPT ROUTI 
NE ••••• 

30238 FOR 1=1536 TO 1706:READ A:POKE 
I,A:NEXT I 

SOUND O,O,O,O:POKE 
B EXPLO 

53278 , O:GOSU 30240 FOR 1=1774 TO 1787:POKE I,O:NE 
XT I 

PPP=PPP-2:IF PPP= - l THEN GOSUB 
LOSS:GOTO 5790 
NS(PPP , PPP)=" " 
GOSUB START 1 
POKE PLY,182 
RETURN 

30242 DATA 162,3,189,244,6,240,89,56 
,221,240,6,240,83,141,254,6,10 
6, 141 

30244 DATA 255,6,142,253,6,24,169,0, 
109,253 ,6,24,109,252,6,133,204 
,133 
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D.E.S.-SOFT
a division of

DES-Data Equipment Supply Corp.

LASER COMMAND by Bob Burnett HOPPER by Thomas Kim

I 1 I I I 1 I I I 1111

BONZO (c)by Kavan

Rated a Five Star game by Creative

Computing. Avoid the cars, buildings,

logs and other obstacles to bring the

frog home. Machine language. VIC-20.

cassette and joystick.

$20.00

SPACE TRADEH
by Doug Caruthers

You are the commander of a squadron

of laser ships. It is your duty to defend

the cities o( Earth against the alien

onslaught. Spectacular graphics and

machine code (or super fast arcade

fun. VIC-20 and cassette, joystick.

$20.00

SHIFTY (c)by Kavan

Watch the maze change

as you pass thru the

revolving doors. This is

a really cute one.

Machine language. VIC-

20 w/8K expander, cas

sette. Joystick and

keyboard.

$20.00

One of the most popular games in Europe. You

control BONZO as he climbs the ladders and

picks up point blocks. Watch out for the alien

guards. Excellent graphics & sound. 100%

machine code. VIC-20 w/8K expander, cassette.

Joystick or keyboard.

$20.00

Search for the lost

planet of Alantia. 1 to 4

players. Text adventure.

VIC-20 w/16K expander

and cassette.

$39.95

Many exciting titles to choose from.

New Software for the CBM B500/700 series available now II

More to Come!!!

PAL 20 w $10.00

• 95 pages of aids, worksheets & logs

• Something (or every VIC-20 programmer

• Coming soon for the Commodore 64

NEW for the VIC-20 & 64
electronicab VIC-20 products

VIC FORTH $59.95
This is a highly capable language that operates from cartridge. It is based on

Fig-Forth. Disk and cassette compatible. Vic Forth will work with any memory

expansion. 3K of RAM is included in this cartridge.

VIC GRAPH $49.95
The intention of this program is to serve as a mathematical and pedagogic aid

for studying complicated equations and functions by their graphs. Plots

graphics in high resolution within an x-axis range defined by you. You can also

"blow up" parts of a graph in detail by a specified range.

VIC STAT $49.95
Vic Stat is a cartridge which will simplify your work with statistics and graphic

displays. It will add approximately 15 commands to BASIC. For example, bar

chart, horizontal or vertical, plotting with 2024 points, printout of screen.

Statistical commands for calculations of, for example, mean value, standard
deviation, variance, etc.

VIC REL $59.95
The purpose of this cartridge is to simplify control of, for example, burglar

alarms, garage doors, door locks, heating elements, tamps, radios, remote

controllers, valves, pumps, telephones, accumulators, irrigation systems,

electrical tools, stop watches, ventilators, humidifiers, etc., etc. This cartridge

contains 6 relay outputs and 2 inputs of type optocoupler. For the VIC-20 and

Commodore 64.

SEE YOUR LOCAL DEALER TO SEE OUR FINE PRODUCTS

Dealer Inquiries Invited Software Distribution Available Programs Wanted

(714)

778-5455

Data Equipment Supply Corp.

8315 Firestone Blvd., Downey, CA 90241

(213)

923-9361
VIC-20'-, COMMODORE1", COMMODORE 64". and CBM1" are trademarks of Commodore Business Machines, Inc.

LASER COMMAND by Bob Burnett 

You are the commander of a squadron 
of laser ships. II is your duly to defend 
the cities of Earth against the alien 
onslaught. Spectacular graphics and 
machine code lor super fast arcade 
fun. VIC·20 and cassene, joystick . 
$20.00 

• SHIFTY (c)by Kavan 
, \ : \ Watch the maze change 
~~ as you pass th ru the 

Jjh- '@f reYOIVingdoors.ThiSiS 
_ .; .... • a really cute one . 

:;E. Machine language. VIC· 
~ t 20 w/8K expander, eas-
• I • • se tte . Joystick and 

keyboard . 
$20.00 

D.E.S.-SOFT ™ 
a division 01 

DES· Data Equipment Supply Corp. 

TM 

BONZO (c)by Kavan 

One of the most popular games in Europe. You 
contrOl BONZO as he climbs the ladders and 
picks up po int blocks. Watch out for the alien 
guards. Excellent graphics & sound. 100% 
machine code . VIC~20 w/8K expander. cassette. 
JoysliCk or keyboard . 
$20.00 

HOPPER by Thomas Kim 

""""'= '-""-

Rated a Five Star game by Creative 
Computing. Avoid the cars, build ings, 
logs and other obstacles to bring the 
frog home. Machine language. VIC-20, 
cassette and joystick. 
$20.00 

SPACE TRADER 
by Doug Caruthers • ,-

Search for the lost ~.-~.
planet of Alantia. 1 to 4 ~~ 
players. Text ad venture. .A~ 4'"J.~ 
VIC-20 w/ 16K expander). J ! -..- :! 
and cassette . ~ .("" 
$39.95 ~ ~ 

-...-v<-

Many exciting titles to choose from. 

PAL 20 ,. 

New Software for the C8M 8500/700 series available now!! 
More to Come !II 

$10.00 
NEW for the VIC-20 & 64 

electronic ab VIC-20 products 

VIC FORTH $59.95 
ThIS IS a hIghly capable language that operates from cartridge It Is based on 
Rg·Forlh . Disk and cassette compatible. Vic Forth will work with any memory 
expansion . 3K of RAM is included in this cartridge. 

VIC GRAPH $49.95 
The intention of this program is to serve as a mathematical and pedagogic aid 
for studying complicated equations and funct ions by thei r graphs. Plots 
graphics in high resolution within an x· axis range defined by you. You can also 
"blow up" parts 01 a graph in detail by a specified range. 

• 95 pages of aids, worksheets & logs 

VIC STAT $49.95 
Vic Stat is a cartridge which will simplify your work with statistics and graph ic 
displays. It will add approximately 15 commands to BASIC. For example, bar 
chart. hOrizontal or vertical , plotting with 2024 points, printout 01 screen . 
Statistical commands for calculations 01, lor example. mean value, standard 
deviation. variance , etc . 

VIC REL $59.95 
The purpose 01 thi s cartridge is to simplify control of, for example, burglar 
alarms, garage doors, door locks, heating elements, lamps, rad ios. remote 
controllers, valves. pumps. telephones, accumula tors, irrigation systems, 
electrical lools, stop watches, ventilators, humidillers. elc., etc . This cartridge 
contains 6 relay outputs and 2 inputs of type optocoupler. For the VIC-20 and 
Commodore 64 . 

• Something for every VIC-20 programmer 
• Coming soon for the Commodore 64 

SEE YOUR LOCAL DEALER TO SEE OUR FINE PRODUCTS 
Dealer InquIrIes InvIted Software Distribution Available Programs Wanted 

(714) 0 Data Equipment Supply Corp. (213) 
nS-5455 ES 8315 Firestone Blvd., Downey, CA 90241 923-9361 

VIC-20 ... . COMMODORE"' , COMMODORE 64 .... and CBM'" are trademarks of Commodore Business Machines. Inc. 



30246 DATA 206,189,240,6,133,203,173

,254,6, 133,205,189,248,6, 170,2

32,46,255

30248 DATA 6,144,16,168,177,203,145,

205, 16<?,0, 145,203, 134, 202,208,

244,76,B7

30250 DATA 6,160,0,177,20-3,145,205,1

69,0, 145,203,200,202,208,244, 1

74,253,6

30252 DATA 173,254,6, 157,240,6, 189,2

36,6,240,4B,133,203,24,138,141

,253,6

30254 DATA 109,235,6,133,204,24,173,

253,6,109,252,6,133,206,189,24

0,6,133

•••••••••a

••#•••••

•##•#••

#•••

LEVEL:3 SCORE: ±23
HIGH -CORE Sli

In "Blockhead," the figure bounces to the top of the screen to

pop balloons - Atari version.

30256 DATA 205,189,248,6,170,160,0,1

77,2 03,145,205,200,202,20B,248

,174,253,6

30258 DATA 169,0,157,236,6,202,48,3,

76,2,6,76,98,228,0,0,104,169

30260 DATA 7,162,6,160,O,32,92,228,9

6

30262 S=USR(1696)

30276 PLX=53248:PLY=1780:PLL=1784

30278 POKE PLL,11:POKE PLL+l,8:P0KE

PLL+2,16:POKE PLL+3,9

30282 FOR I=MYPMBASE+1024 TO MYPMBAS

E+1034:READ A:POKE I,A:NEXT I:

REM *****BLOCKHEAD PLAYER O***

**

30283 DATA 60,60,60,60

30284 DATA 24,126,24,24,126,68,195

30285 FOR 1=0 TO 7:P0KE MYPMBASE+12B

0+I,255:NEXT I:REM *****PLATFO

RM PLAYER 1*****

30299 REM * * * **EXPLOSION PLAYER 2***

**

30300 FOR I=MYPMBASE+1280+256 TO MYP

MBASE+256+1295:READ A:POKE I,A

:NEXT I

30305 DATA 17,196,67,24,157,102,126,

60,60,126,102,153,24,74,32,146

30309 REM *****SPRING PLAYER 3*****

30310 FOR I=MYPMBASE+1280+512 TO MYP

MBASE+1288+512:READ A:POKE I,A

:NEXT I

30315 DATA 255,255,32,16,8,4,8,16,32

3033O GOSUB SETUP

30590 RETURN

Program 2: Blockhead For 64

90 REM BLOCKHEAD FOR 64

100 POKE49152,0

110 DIM HA(12),HB(12),HC(12),LA(12),LB(1

2),LC(12)

120 FORQ~1TO11:READHA(Q),LA(Q),HB(Q),LB(

Q),HC(Q),LC(Q):NEXT

130 S=54272:FORE=STOS+28:POKEE,0:NEXT

140 POKE54296,15 :POKE54277,56 :POKE5427

8,212

150 P0KE54284,56 :P0KE54286,212

160 POKE54291,56 :POKE54292,212

170 POKE S+4,17:POKES+16,17:POKES+18,17

180 FORD=1TO11

190 POKES+1,HA(D) :POKES,LA(D) :P0KES+8>HB

(D)
200 P0KES+9,LB(D):P0KES+15,HC(D)jPOKES+1

4,LC(D)

210 FORT=1TO100:NEXT

220 IFHC(D) =7THENFORT=>1TO100:NEXT

230 NEXT

240 FORT=1TO 450 :NEXT:FORE=STOS+28:POKE

E,0:NEXT

250 IFPEEK(49152)=173ANDTH=1THENRETURN

260 DATA33,135,21,31,8,97,31,165,21,31,8

,225,29,223,22,96,9,104

270 DATA 28 ,49,22,96,9,247,26,156,21,31

,10,143

280 DATA28,49,21,31,9,247,29,223,22,96,9

,104,31,165,22,96,8,225

290 DATA33,135,21,31,8,97,25,30,22,96,7,

233,33,135,21,31,8,97

300 GOTO330

310 S=54272

320 POKES+24,15:POKE54276,65:POKE54275,1

0:POKE54274,10:POKES+24,0:RETURN

330 POKE53281,7:HI=134:GOSUB930

340 DATA1,255,0,7,255,192,15,239,224,31,

1,240,63,109,248,63,111,248,63,1,248

,63

350 DATA237,248,63,109,248,31,1,240,31,2

39,240,15,239,224,15,255,224,7,255,1

92,3

360 DATA255,128,1,255,0,0,254,0,0,124,0,

0,56,0,0,16,0,0,56,0

370 V=53248

380 FOR J=960TO1022:READ WQ:POKE J,WQ:NE

XT

390 POKEV+21,0

400 POKEV+41,6:POKEV+42,0:POKEV+43,1:POK

EV+44,2:POKEV+4, 70

410 POKE53264,0

420 POKEV+45,4:POKEV+46,8

430 FORT=2042TO2047:POKET,15:NEXT:POKEV+

21,255

440 IFPEEK(V+2)< 50AND(PEEK(V+16)AND2)=0T

HENPOKEV+2,254

450 DATA0,0,0,0,0,0,0,0,0/0/0,0,0,0,0,0,
0,0,0,0,0,0,0,0,0,0,0,255,255,255,25

5,255

460 DATA255,255,255,255,255,255,255,255,

255,255,255,255,255,255,255,255,255,

255

470 DATA255,255,255,255,255,255,255,255,

255,255
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30246 DATA 206,189,240,6,133,203,173 
,254,6,133,205,189,248,6,170,2 
32,46,255 

30248 DATA 6,144,16,168,177,203,145, 
205,169,0,145,203 , 136,202,208, 
244,76,87 

30250 DAT~ 6,160,0,177,203,145,205,1 
69,0,145,203,200,202,208,244,1 
74,253,6 

30252 DATA 173,254,6,157,240,6,189,2 
36,6,240,48,133~203,24,138,141 

,253,6 
30254 DATA 109,235,6,133,204,24,173, 

253,6,109,252,6,133,206,189,24 
0,6,133 

III " Blockhead," Ihe fig ll re bOllllces 10 Ihe lop of Ihe screell 10 
pop balloolls - Alari versioll. 

30256 

30258 

30260 

30262 
30276 
30278 

30282 

DATA 205,189,248,6 , 170,160,0,1 
77,203,145,205,200,202,208,248 
,174,253,6 
DATA 169,0,157,236,6,202,48,3, 
76,2,6,76,98,228,0,0,104,169 
DATA 7,162,6,160,0,32,92,228,9 
6 
5=USR ( 1696) 
PLX=53248:PLY=1780:PLL=1784 
POKE PLL,II:POKE PLL+I,8:POKE 
PLL+2,16:POKE PLL+3,9 
FOR I=MYPMBASE+102~ TO MYPMBAS 
E+1034:READ A:POKE I,A:NEXT I: 

30315 DATA 255,255,32,16,8,4,8,16,32 
30330 GOSUB SETUP 
30590 RETURN 

Program 2: Blockhead For 64 
90 REM BLOCKHEAD FOR 64 
HI0 POKE49152, 0 
110 DIM HA(12),BB(12),HC(12),LA(12),LB(l 

2),LC(12) 
120 FOROa1T011:READHA(O),LA(O),BB(O),LB( 

0) ,BC(O) ,LC(O) : NEXT 
130 S=54272:FORE=STOS+28:POKEE,0:NEXT 
140 POKE54296,15 :POKE54277,56 :POKE5427 

8,212 
150 POKE54284,56 :POKE54286,212 
160 POKE54291,56 :POKE54292,212 
170 POKE S+4,17:POKES+16,17:POKES+18,17 
180 FORD3 1 TOll 
190 POKES+l,HA(D):POKES,LA(D),POKES+8,BB 

(D) 
200 POKES+9,LB(D):POKES+15,BC(D):POKES+1 

4,LC(D) 
210 FORT=ITOI00:NEXT 
220 IFHC(D) =7THENFORT=lTOI99:NEXT 
230 NEXT 
240 FORT=ITO 450 :NEXT:FORE=STOS+28:POKE 

250 
260 

270 

280 

290 

300 
310 
320 

330 
340 

350 

360 

370 
380 

E,0:NEXT 
IFPEEK(49152)=173ANDTH=lTHENRETURN 
DATA33,135,21,31,8,97,31,165,21,31,8 
,225,29,223,22,96,9,104 
DATA 28 ,49,22,96,9,247,26,156,21,31 
,10,143 
DATA28,49,21,31,9,247,29,223,22,96,9 
,104,31,165,22,96,8,225 
DATA33,135,21,31,8,97,25,30,22,96,7, 
233,33,135,21,31,8,97 
GOT0330 
S=54272 
POKES+24,15:POKE54276,65:POKE54275,1 
0:POKE54274,10:POKES+24,0:RETURN 
POKE53281,7:HI=134:GOSUB930 
DATAl,255,0,7,255,192,15,239,224,31, 
1,240,63,109,248,63,111,248,63,1,248 
,63 
DATA237,248,63,109,248,31,1,240,31,2 
39,240,15,239,224,15,255,224,7,255,1 
92,3 
DATA255,128,1,255,0,0,254,0,0,124,0, 
0,56,0,0,16,0,0,56,0 
V=53248 

REM *****BLOCKHEAD PLAYER 0*** 390 
** 400 

FOR J=960T01022:READ WO:POKE J,WO:NE 
XT 
POKEV+21,0 
POKEV+41,6:POKEV+42,0:POKEV+43,I:POK 
EV+44,2:POKEV+4,70 30283 

30284 
30285 

30299 

30300 

30305 

30309 
30310 

DATA 60,60,60,60 
DATA 24,126,24,24,126,68,195 
FOR 1=0 TO 7:POKE MYPMBASE+128 
0+I,255:NEXT I:REM *****PLATFO 
RM PLAYER 1***** 
REM *****EXPLOSION PLAYER 2*** 
** 
FOR I=MYPMBASE+1280+256 TO MYP 
MBASE+256+1295:READ A:POKE I,A 
:NEXT I 
DATA 17,196,67,24,157,102,126, 
60,60,126,102,153,24,74,32,146 
REM *****SPRING PLAYER 3***** 
FOR I=MYPMBASE+1280+512 TO MYP 
MBASE+1288+512:READ A:POKE I,A 
:NEXT I 

106 COMPUTE! August 1983 

410 
420 
430 

440 

450 

460 

POKE53264,0 
POKEV+45,4:POKEV+46,8 
FORT=2042T02047:POKET,15:NEXT:POKEV+ 
21,255 
IFPEEK(V+2) <50AND(PEEK(V+16)AND2)=0T 
HENPOKEV+2,254 
DATA0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0, 
0,0,0,0,0,0,0,0,0,0,0,255,255,255,25 
5,255 
DATA255,255,255,255,255,255,255,255, 
255,255,255,255,255,255,255,255,255, 
255 

470 DATA255,255,255,255,255,255,255,255, 
255,255 



480 V=53248

490 FORI=832TO894:READJ:POKEI,J:NEXT

500 FORK=834+64TO892+66:READL:POKEK,L:NE

XT:POKE2041,14:POKEV+40,6

510 POKE2040,13:POKEV+39,2:POKEV,150:POK

EV+1,200

520 IFPEEK{49152)<>173THENGOSUB1050

530 POKEV+3,191

540 IFHK70THENHI=59

550 TH=1:GOSUB130

560 POKEV+2,PEEK(V):POKEV+21,255

570 FORG=V+5TO V+15STEP2:POKEG,HI:NEXT

580 SYS49658

590 DATA0

600 DATA0,0,0,0,0,0,3,255,240,3,63,48,3,

51,48,3,243,240,3,63,48,3,204,240,3,

243

SC«Bt 2KB

The balloons in the 64 version of "Blockhead" float across the

screen.

610 DATA240,3,255,240,0,127,128,127,243,

255,127,255,255,255,255,255,128,115
620 DATA128,0,127,128,0,127,128,0,251,19

2,1,241,224,3,224,240,7,192,120
630 IF(PEEK(56321)AND4)<>0THEN790
640 X2=0:POKE49829,0

650 FORT=(PEEK(V+3))TO50STEP-4:POKEV+3,T

660 IFPEEK(V+30)>3THENPOKEV+21,(PEEK(V+2

l)ANDNOT(PEEK(V+30))):SC=SC+10:GOSUB
310

670 POKE(V+21),(PEEK(V+21)OR3)
680 NEXT:GOTO700

690 GOTO790

700 POKE49829,0

710 FORJ={PEEK(V+3))TO255STEP10:POKEV+3,

J:IFPEEK(49829)=3THENX2=1;GOTO790
720 PI=INT(RND(0)*40)-20:IF(PEEK(53250}+

PI)<60AND(PEEK(53264)AND2)=0THENPI=0
730 IF(PEEK(V+2)+PI)<50AND(PEEK(V+16)AND

2)=0ORPEEK(V+2)>254THENPI=0
740 IF(PEEK(53264)AND2)<>0AND{PEEK(53250

)+PI)>20THENPI=0

750 IF PEEK(53250)+PK245AND PEEK(53250)

+PI>10THENPOKE53250,PEEK(53250)+PI
760 IFPEEK(V+3.)<201THEN780

770 PRINT"tHOME}t3 DOWN}{7 RIGHTjpOPS1m
:SC=SC-5:FORT=1TO100:NEXTiPRINT"
{HOMEj(7 RIGHT}{3 DOWN}{5 SPACES}"

780 NEXT

790 IF PEEK{V+21)=3THEN:HI=HI-15:POKEV+3
,190JGOTO530

800 IFX2=1ANDPEEK(V+3)>180THENPOKEV+3,19
0

810 P=INT(RND(0)*40)-20:IFPEEK(53250)+P<
15THENP=0

820 PRINT" {HOME) {15 RIGHTj_SCORE" ; "
{5 SPACES}";

830 print"{home}{15 right_}_score"; sc

840 ifval(ti$)>5900thenti$="000000"
850 ifti$>="000200"then870

860 print"{homeHdown}{3 rightJtime ";ri
ght$(ti$,4);"{home}{down}{3 right}ti
ME ";:GOTO630

870 PRINT"{HOME}{15 RIGHT}{8 DOWN}GAME O

VER"iPOKE198,0

880 PRINT"{HOME}{DOWN}{3 RIGHTJTIME ";RI
GHT$(TI$,4);"{HOME}{DOWN}{3 RIGHT}TI
ME ";

890 PRINT"{HOME}{10 RIGHT}{10 DOWNjPLAY

AGAIN? Y OR N "

900 IFPEEK(197)=25THENCLR:RESTORE:GOTO11
0

910 IFPEEK(197)=39THENSYS2048
920 GOTO890

930 PRINT^";:FORBO=1024TO1984STEP40:POK

EBO,224:POKEBO+39,224

940 POKEBO+54272,2:POKEBO+54311,2

950 POKEBO+l,224:POKEBO+38,224

960 POKEBO+1+54272,4:POKEBO+54310,4
970 POKEBO+2,224:POKEBO+37,224

980 POKEBO+2+54272,15:POKEBO+54309,15
990 NEXT

1000 FORFL=1864TO2023:POKEFL,224:POKEFL+
54272,8:NEXT

1010 TI$="235952"

1020 FORTE=1025TO1062:POKETE,224:POKETE+
54272,3:NEXT

1030 POKE53280,1

1040 RETURN

1050 POKEV+21,0:FORV1=49152T049673:READJ

2:POKEV1,J2:NEXT:RETURN

1060 DATA 173, 25, 212, 73, 255, 141, 16

4, 194

1070 DATA 216, 24, 173, 164, 194, 105, 4

0, 141

1080 DATA 161, 194, 56, 173, 164, 194, 2

33, 215

1090 DATA 141, 162, 194, 173, 164, 194,

201, 216

1100 DATA 176, 17, 173, 161, 194, 141, 1

63, 194

1110 DATA 173, 16, 208, 41, 254, 141, 16

, 208

1120 DATA 76, 65, 192, 173, 16, 208, 9, 1

1130 DATA 141, 16, 208, 173, 162, 194, 1

41, 163

1140 DATA 194, 173, 163, 194, 141, 0, 20

8, 173

1150 DATA 30, 208, 141, 160, 194, 240, 3

, 141

1160 DATA 165, 194, 173, 160, 194, 41, 1

, 240

1170 DATA 23, 169, 190, 173, 163, 194, 1

41, 2

1180 DATA 208, 173, 16, 208, 41, 1, 141,

6

1190 DATA 202, 10, 13, 6, 202, 141, 16,

208
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480 V=53248 
490 FORI=832TOB94:READJ:POKEI,J:NEXT 
500 FORK=B34+64TOB92+66:READL:POKEK,L:NE 

XT:POKE2041,14:POKEV+40,6 
510 POKE2040,13:POKEV+39,2:POKEV,150:POK 

EV+l,20ie 
520 IFPEEK(49152)<>173THENGOSU81050 
530 POKEV+3,191 
540 IFHI<70THENHI=59 
550 TH=1:GOSU8130 
560 POKEV+2,PEEK(V):POKEV+21,255 
570 FORG=V+5TO V+15STEP2:POKEG,HI:NEXT 
5B0 SYS496 5B 
590 DATA0 
6ee DATAe,0i,B,0i,0,0,3,255,240,3,63,48,3, 

51,48,3,243,240,3,63,48,3,204,240,3, 
243 

The balloolls ill the 64 versioll of " Blockhead" float across tile 
screen. 

610 DATA240,3,255,240,0,127,12B,127,243, 
255,127,255,255,255,255,255,12B,115 

620 DATA12B,0,127,12B,0,127,12B,0,251,19 
2,1,241,224,3,224,240,7,192,120 

630 IF(PEEK(56321)AND4)<>0THEN790 
640 X2=0:POKE49829,0 
650 FORT=(PEEK(V+3»T050STEP-4:POKEV+3,T 
660 IFPEEK(V+30» 3THENPOKEV+21,(PEEK(V+2 

1)ANDNOT(PEEK(V+30»):SC=SC+10:GOSU8 
310 

670 POKE(V+21),(PEEK(V+21)OR3) 
6B0 NEXT:GOT0700 
690 GOT0790 
700 POKE49B29,0 
710 FORJ=(PEEK(V+3»T0255STEP10:POKEV+3, 

J:IFPEEK(49B29)=3THENX2=1:GOT0790 
720 PI=INT(RND(0)*40)-20:IF(PEEK(53250)+ 

PI) <60AND(PEEK(53264)AND2)=0THENPI=0 
730 IF(PEEK(V+2)+PI)<50AND(PEEK(V+16)AND 

2)=00RPEEK(V+2) > 254THENPI=0 
740 IF(PEEK(53264)AND2)<>0AND(PEEK(53250 

)+PI) > 20THENPI=0 
750 IF PEEK(53250)+PI<245AND PEEK(53250) 

+PI>10THENPOKE53250,PEEK(53250)+PI 
760 IFPEEK(V+3)<201THEN7B0 
770 PRINT"[HOME}(3 DOWN}(7 RIGHT}OOPS1" 

:SC=SC-5:FORT~lT0100:NEXT,PRINT" 
(HOME}(7 RIGHT}(3 DOWN}[5 SPACES)" 

780 · NEXT 
790 IF PEEK(V+21)=3THEN:HIzHI-15:POKEV+3 

,191!l:GOT0530 
B00 I FX2=lANDPEEK (V+ 3 ) > 180THENPOKEV+ 3, 1·9 

o 
B10 P=INT(RND(0)*40)-20:IFPEEK(53250)+P< 

15THENP=0 
B20 PRINT"(HOME}(15 RIGHT}SCORE"," 

(5 SPACES}", -
830 PRINT" [HOME}( 15 RIGHT} SCORE", SC 
B40 IFVAL(TI$»5900THENTI$="000000" 
850 IFTI$ >="000201!l"THENB70 
860 PRINT"(HOME}(DOWN}(3 RIGHT}TIME ",RI 

GHT$(TI$,4);" (HOME}(DOWN) (3 RIGHT}TI 
ME ",: GOT0630 

870 PRINT" (HOME}( 15 RIGHT}(8 DOWN}GAHE 0 
VER",POKE198,0 

880 PRINT" (HOME) (DOWN) (3 RIGHT) TIME ", RI 
GHT$(TI$,4), "(HOME}(DOWN}(3 RIGHT}TI 
ME n; 

890 PRINT"(HOME}(10 RIGHT}(10 DOWN}PLAY 
AGAIN? Y OR N " 

900 IFPEEK(197)=25THENCLR:RESTORE:GOT011 
o 

910 IFPEEK(197)=39THENSYS2048 
920 GOT0890 
930 PRINT"",:FOR80=1024T01984STEP40:POK 

E80,224:POKE80+39,224 
940 POKE80+54272,2:POKE80+54311,2 
950 POKE80+1,224:POKE80+38,224 
960 POKE80+1+54272,4:POKE80+54310,4 
970 POKE80+2,224:POKE80+37,224 
980 POKE80+2+54272,15:POKE80+54309,15 
990 NEXT 
1000 FORFL=1864T02023:POKEFL,224:POKEFL+ 

54272,8:NEXT 
1010 TI$="235952" 
1020 FORTE=1025T01062:POKETE,224:POKETE+ 

54272,3 :NEXT 
1030 POKE53280,1 
1040 RETURN 
1050 POKEV+21,0:FORV1=49152T049673:READJ 

2:POKEV1,J2:NEXT:RETURN 
1060 DATA 173, 25, 212, 73, 255, 141, 16 

4, 194 
1070 DATA 216, 24, 173, 164, 194, 105, 4 

0, 141 
1080 DATA 161, 194, 56, 173 , 164, 194, 2 

33, 215 
1090 DATA 141, 162, 194, 173, 164, 194, 

201, 216 
1100 DATA 176, 17, 173, 161, 194, 141, 1 

63, 194 
1110 DATA 173, 16, 208, 41, 254, 141, 16 

, 208 
1120 DATA 76, 65, 192, 173, 16, 208, 9, 1 
1130 DATA 141, 16, 208, 173, 162, 194, 1 

41, 163 
1140 DATA 194, 173, 163, 194, 141, 0, 20 

8, 173 
1150 DATA 30, 21!l8, 141, 160, 194, 240, 3 

, 141 
1160 DATA 165, 194, 173, 160, 194, 41, 1 

, 240 
1170 DATA 23, 169, 190, 173, 163, 194, 1 

41, 2 
1180 DATA 20B, 173, 16, 208, 41, 1, 141, 

6 
1190 DATA 202, 10, 13, 6, 202, 141, 16, 

208 
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1200 DATA 173, 16, 202, 56, 233, 210, 14

1. 17
1210 DATA 202, 173, 16, 202, 24, 105, 45

, 141

1220 DATA 18, 202, 173, 16, 202, 201, 21

0, 176

1230 DATA 17, 173, 16, 208, 41, 251, 141

, 16

1240 DATA 208, 173, 18, 202, 141, 4, 208

, 76

1250 DATA 168, 192, 173, 16, 208, 9, 4,

141

1260 DATA 16, 208, 173, 17, 202, 141, 4,

208

1270 DATA 173, 19, 202, 56, 233, 210, 14

1, 20

1280 DATA 202, 173, 19, 202, 24, 105, 45

, 141

1290 DATA 21, 202, 173, 19, 202, 201, 21

0, 176

1300 DATA 17, 173, 16, 208, 41, 247, 141

, 16

1310 DATA 208, 173, 21, 202, 141, 6, 208

, 76

1320 DATA 224, 192, 173, 16, 208, 9, 8,

141

1330 DATA 16, 208, 173, 20, 202, 141, 6,

208

1340 DATA 173, 22, 202, 56, 233, 210, 14

1, 23

1350 DATA 202, 173, 22, 202, 24, 105, 45

, 141

1360 DATA 24, 202, 173, 22, 202, 201, 21

0, 176

1370 DATA 17, 173, 16, 208, 41, 239, 141

, 16

1380 DATA 208, 173, 24, 202, 141, 8, 208

, 76

1390 DATA 24, 193, 173, 16, 208, 9, 16,

141

1400 DATA 16, 208, 173, 23, 202, 141, 8,

208

1410 DATA 173, 25, 202, 56, 233, 210, 14

1, 26

1420 DATA 202, 173, 25, 202, 24, 105, 45

, 141

1430 DATA 27, 202, 173, 25, 202, 201, 21

0, 176

1440 DATA 17, 173, 16, 208, 41, 223, 141

, 16

1450 DATA 208, 173, 27, 202, 141, 10, 20

8, 76

1460 DATA 80, 193, 173, 16, 208, 9, 32,

141

1470 DATA 16, 208, 173, 26, 202, 141, 10

, 208

1480 DATA 173, 28, 202, 56, 233, 210, 14

1, 29

1490 DATA 202, 173, 28, 202, 24, 105, 45

, 141

1500 DATA 30, 202, 173, 28, 202, 201, 21

0, 176

1510 DATA 17, 173, 16, 208, 41, 191, 141

, 16

1520 DATA 208, 173, 30, 202, 141, 12, 20

8, 76

1530 DATA 136, 193, 173, 16, 208, 9, 64,

141

1540 DATA 16, 208, 173, 29, 202, 141, 12

208

1550 DATA 173, 31, 202, 56, 233, 210, 14

1, 32

1560 DATA 202, 173, 31, 202, 24, 105, 45

, 141

1570 DATA 33, 202, 173, 31, 202, 201, 21

0, 176

1580 DATA 17, 173, 16, 208, 41, 127, 141

, 16

1590 DATA 208, 173, 33, 202, 141, 14, 20

8, 76

1600 DATA 192, 193, 173, 16, 208, 9, 128

, 141

1610 DATA 16, 208, 173, 32, 202, 141, 14

, 208

1620 DATA 238, 16, 202, 238, 16, 202, 24

, 173

1630 DATA 16, 202, 105, 43, 141, 19, 202

, 173

1640 DATA 19, 202, 105, 43, 141, 22, 202

, 173

1650 DATA 22, 202, 105, 43, 141, 25, 202

, 173

1660 DATA 25, 202, 105, 43, 141, 28, 202

, 173

1670 DATA 28, 202, 105, 43, 141, 31, 202

, 173

1680 DATA 30, 208, 240, 3, 141, 160, 194

, 76

1690 DATA 49, 234, 120, 169, 0, 141, 20,

3

1700 DATA 169, 192, 141, 21, 3, 88, 96,

0

1710 DATA 255, 255, 0, 0, 255, 255, 0f 0

Apple • IBM • Commodore 64 • CP/M
Atari • TRS-80 • Tl • VIC 20

Microcomputer

Software
me crrrv

Full line of programs for

Home. Business,

Entertainment.

Educational Use.

25% 40% OFF
Retail Prices

W€ RLSO CARRV

Hardware flcccssones

20% to 40% OFF Retail Prices

Write or Coll for
FR€€ GMmOG

(714) 951-5596
Hours: 8 R.M.-8 P.M. Mon. Sat.

Century Micro Products
P.O. Box 2520, Mission Viejo, Cfl 92690
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12"" DATA 173, 16, 2"2, 56, 233, 21", 14 
1, 17 

121" DATA 2"2, 173, 16, 2"2, 24, 1"5, 45 
, 141 

122" DATA 18, 2"2, 173, 16, 2m2, 2"1, 21 
", 1 76 

123" DATA 17, 173, 16, 2"8, 41, 251, 141 
, 16 

124" DATA 2"8,173,18,2"2,141,4,2"8 
, 76 

125" DATA 168, 192, 173, 16, 2"8, 9, 4, 
141 

126" DATA 16, 2"8, 173, 17, 2"2, 141, 4, 
2"8 

127" DATA 173, 19, 2"2, 56, 233, 21", 14 
1, 2" 

128" DATA 2"2, 173, 19, 2"2, 24 , 1"5, 45 
, 141 

129" DATA 21, 2"2, 173, 19, 2"2, 2"1, 21 
", 1 76 

13"" DATA 17, 173, 16, 2"8, 41, 247, 141 
, 16 

131" DATA 2"8, 173, 21, 2"2, 141, 6, 2"8 
, 76 

1320 DATA 224, 192, 173, 16, 2"8, 9, 8, 
141 

133" DATA 16, 2"8, 173, 2", 2"2, 141, 6, 
2"8 

134" DATA 173, 22, 2"2, 56, 233, 21", 14 
1, 23 

135" DATA 202, 173, 22, 202, 24, 1"5, 45 
, 141 

136" DATA 24, 2"2, 173, 22, 202, 2"1, 21 
", 1 76 

1370 DATA 17, 173, 16, 2"8, 41, 239, 141 
, 16 

138" DATA 2"8, 173, 24, 202, 1 41, 8, 2"8 
, 76 

139" DATA 24, 193, 173, 16, 208, 9, 16, 
141 

14"" DATA 16, 2"8, 173, 23, 202, 141, 8, 
208 

141" DATA 173, 25, 2"2, 56, 233, 210, 14 
1, 26 

142" DATA 2"2, 173, 25, 202, 24, 1"5, 45 
, 141 

143" DATA 27, 2"2, 173, 25, 2"2, 201, 21 
", 176 

144" DATA 17, 1 73, 16, 2"8, 41, 223, 141 
, 16 

145" DATA 2"8, 173, 27, 2"2, 141, 1", 2" 
8, 76 

146" DATA 8", 193, 173, 16, 2"8, 9, 32, 
141 

147" DATA 16, 2"8, 173, 26, 2"2, 141, 1" 
, 2"8 

148" DATA 173, 28, 2"2, 56, 233, 21", 14 
1. 29 

149" DATA 2"2, 173, 28, 2"2, 24, 1"5, 45 
, 141 

15"" DATA 3", 2"2, 173, 28, 2"2, 2"1, 21 
", 1 76 

151" DATA 17, 173, . 16, 2"8, 41, 191, 141 
, 16 

152" DATA 2"8, 173, 3", 2"2, 141, 12, 2" 
8, 76 

153" DATA 136, 193, 173, 16, 2"8, 9, 64, 
141 

154" DATA 16, 2"8, 173, 29, 2"2, 141, 12 
2"8 
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155" DATA 173, 31, 2"2, 56, 233, 21", 14 
1. 32 

156" DATA 2"2, 173, 31, 2"2, 24, 1"5, 45 
I 141 

157" DATA 33, 2"2, 173, 31, 2"2, 2"1, 21 
", 176 

158" DATA 17, 173, 16, 2"8, 41, 127, 141 
, 16 

159" DATA 2"8, 173, 33, 2"2, 141, 14, 2" 
8, 76 

16"" DATA 192, 193, 173, 16, 2"8, 9, 128 
, 141 

161" DATA 16, 2"8, 17 3 , 32, 2"2, 141, 14 
, 2"8 

162" DATA 238, 16, 2"2, 238, 16, 202, 24 
, 17 3 

163" DATA 16, 2"2, 1"5, 4 3 , 141, 19, 2"2 
, 1 7 3 

164" DATA 19, 2"2, 1"5, 4 3 , 141, 22, 2"2 
, 173 

165" DATA 22,2"2 , 1"5,43,141,25,2"2 
, 173 

166" DATA 25, 2"2, 1"5, 43, 141, 28, 2"2 
, 173 

167" DATA 28, 2"2, 1"5, 43, 141, 31, 2"2 
, 173 

168" DATA 3", 2"8, 24", 3, 141, 16", 194 
, 76 

169" DATA 49, 234, 12", 169, ", 141, 2", 
3 

17"" DATA 169, 192, 141, 21, 3, 88, 96, 

" 171" DATA 255, 255, ", ", 255, 255, ", " 

Apple * IBM * Commodore 64 * CP/M 
Alari * TRS-aO * TI * VIC 20 
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CLUE
Melvin

An excellent teaching tool for preschoolers on up - with

options to tailor the program for different age groups.

For TI-99/4A and all Commodore computers.

As a teacher-administrator, I have found my PET

extremely useful in creating programs for courses

I teach, such as BASIC Programming and Statis

tics. In addition, other programs help me with

administrative tasks, such as grading, transcript

evaluation, teacher scheduling, and attendance.

However, as a parent of two preschoolers, I

get the most satisfaction from writing programs

for them. One such program is "Clues." It is fairly

simple and can easily be modified for other

microcomputers.

The youngster is asked his or her name, fol

lowed by a series of questions. A correct response

by my son will yield a flashing message, "OKAY -

GREAT, KEITH!" For an incorrect response, the

question will be repeated. For two consecutive

incorrect responses, the answer will be given and

a new question will be asked.

For the Commodore version, the data is listed

(question first, then answer) from line 700 on up.

Line 1, the DIM statement, sets a maximum of

200 questions and answers. You can change this

as your computer's memory size dictates. The

program itself counts the number of questions

and answers. Note the flag in line 1940.

Modifications
The program picks the questions at random. How

ever, you can easily adjust the program so that no

question is asked more than once by adding a

new array variable as a flag (a value of 0 indicates

the question has not yet been asked). For the

Commodore version, add:

1 DIM C$(200>, CA$(200), FL(200)

45 IFFL(X7o)<>0THEN40

55 FL(X%) = I

" As more and more questions are asked, pro

gram execution time is slowed considerably (as

the program searches for unasked questions).

However, as long as you've asked less than 90

percent of your available questions, time delay is

not a problem.

The game will continue until the player de

cides to quit, either by pressing the RETURN key

in response to a question or by turning off the

machine. If you made the previous program

modification, the game can continue until all the

questions have been asked. You can modify the

Commodore version of the program to ask a spe

cific number of questions as follows:

230 PRINT "HOW MANY QUESTIONS, MAX

OF ";N

240 INPUT NQ: IF NQ>N THEN 230

250 RETURN

19 FOR 11 = 1 TO NQ

70 IF A$= CA$(X%) THEN I =10:GOSUB 500:

GOTO 100

100 NEXT II

You can also adjust the level of questions to

be suitable for a user's educational level. The sub

routine starting in line 500 of the Commodore

version, while exciting for a preschooler, might

not be appropriate for an older child. An alterna

tive might be to include a number of cute sayings

and print one at random for a correct response.

For example, we can replace the subroutine with:
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All excellell t teachillg tool for preschoolers 0/1 up -lVith 
optiolls to tailor the progralll for differelll age groll ps. 
For T/-99/4A a/1d all Comlllodore colllPulers. 

As a teache r-ad ministra tor, I have fo und my PET 
ex tremely useful in creating progra ms for courses 
I teach, such as BASIC Programming and Statis
tics. In addition, other programs help me with 
administrative tasks, such as grading, transcript 
eva lua tion , teacher scheduling, and attendance. 

However, as a parent of two preschoolers, I 
get the mos t sa tisfaction from w riti ng programs 
for them. One such program is "Clues." It is fairl y 
simple and ca n easily be modi fied for other 
microcomputers. 

The youngs ter is asked his or he r name, fo l
lowed by a series of questions. A correct respo nse 
by my son will yield a flashing message, "OKAY -
GREAT, KEITH'" For an incorrect response, the 
ques ti on will be repea ted. For two consecuti ve 
incorrect respo nses, the answer w ill be given and 
a new q uesti on will be asked. 

For the Commodore version, the data is li sted 
(question firs t, then answer) from line 700 on up. 
Line 1, the DIM statement, sets a maximum of 
200 questi ons and answers. You ca n change this 
as your computer's memory size dictates. The 
prog ram itself counts the number of questions 
and answers. Note the fl ag in line 1940. 

Modifications 
The program picks the questions a t random. How
ever, yo u ca n easily adj ust the p rogra m so that no 
ques tion is asked more than once by adding a 
new array variable as a flag (a va lue of 0 indica tes 

the question has not ye t been asked). For the r12 
Commodore version, add: "t!7. 

1 DIM C$(200), CAS(200), FL(200) 
45 IF FL(X%)<>O THEN 40 
55 FL(X%) = l 

As more and more questions are asked , pro
gram execution time is slowed conside rably (as 
the program searches for unasked ques tions). 
However, as long as you' ve asked less tha n 90 
percent of your ava il able ques tions, time de lay is 
not a problem. 

The game will continue until the player de
cides to quit, ei ther by pressing the RETU R key 
in response to a ques tion or by turning off the 
machine. If you made the previous program 
modifica tion, the ga me ca n continue until a ll the 
questio ns have been asked. You ca n modify the 
Commodore version of the program to ask a spe
cific number of questions as follows: 

230 PRINT " HOW MANY QUESTIONS, MAX 
OF ";N 

240 INPUT NQ: IF NQ > N THEN 230 
250 RETURN 
19 FOR 11=1 TO NQ 
70 IF AS = CA$(X% ) THEN I =lO:GOSUB 500: 

GOTOIOO 
100 NEXT II 

You can also adj ust the level of questions to 
be suitable for a user's educational level. The sub
routine sta rting in line 500 of the Commodore 
version, while exciting for a preschoole r, might 
not be appropria te for an older child . An a lterna 
tive mig ht be to include a number of cute sayings 
and print one at random for a co rrect response. 
For example, we can replace the subroutine w ith: 
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500 Z = INT(3*RND(T1) + 1)

510 ON ZGOSUB 520,530,540

515 FOR I = 1 TO 1000: NEXT

519 PRINT "CLR": RETURN

520 PRINT "NOT BAD"

525 RETURN

530 PRINT "BET YOU CAN'T DO IT AGAIN"

535 RETURN

540 PRINT "BOY, ARE YOU LUCKY TODAY!"

545 RETURN

Also, Clues can be a good teaching tool: you

can store a few hundred questions and using the

modifications, generate a 10-25 question quiz. No

two students would have the same quiz.

BEFORE TYPING...

If you're new to computing, please read "How

To Type COMPUTEJ's Programs" and "A

Beginner's Guide To Typing In Programs."

Program 1: Clues - Tl Version
90 RESTORE

100 RANDOMIZE

110 DIM C*(201)

1 11 DIM CA*(201)

120 GOSUB 440

130 CALL CLEAR

140 CALL SCREENO)

150 INPUT "WHAT IS YOUR NAME?":N*

160 PRINT ::

170 CALL CLEAR

180 PRINT "OKAY, ";N*; " USE THE FOLL

OWING CLUE'1

PRINT "TO SPELL THE WORD"

1 = 0

XE=INT(N*RND+1)

PRINT ::

PRINT C* <XE)

INPUT A*

IF A*<>CA*(XE)THEN 320

1 = 10

GOSUB 510

GDTO 160

1 = 1 + 1

IF IO1 THEN 370

PRINT "NO, ";N*;

PRINT " TRY AGAIN"

GO TO 270

IF I<>2 THEN 410

PRINT "NO, ";N*

PRINT "THE CORRECT ANSWER WAS " ;

PRINT CA$ < XE)

FDR M=l TO 1000

190

200

210

250

260

270

280

290

300

310

320

330

340

350

360

370

380

390

400

410

420

430

440

450

460

470

480

482

485

490

500

510

520

530

NEXT M

GOTO 170

FOR K=l TO

READ C* IK)

IF C* <K> <>

00

END THEN 4B5

K=200

GOTO 490

READ CA*(K>

NEXT K

RETURN

FOR 1=1 TO 11

CALL CLEAR

PRINT TAB(10)

540

550

560

570

580

590

600

610

620

630

640

650

660

670

6B0

690

700

710

720

730

740

750

760

765

770

780

790

800

810

PRINT

PRINT

FOR T

NEXT

NEXT

: :

"OKAY GREAT--1' ; N*

=1 TO 50

T

I

RETURN

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

CHEW

DATA

DATA

YOUR DAD'S NAME IS

MEL

YOUR SISTER'S NAME IS

TARA

YOUR MOM'S NAME IS

CHERYL

YOUR DOG'S NAME IS

BRANDY

THE OPPOSITE OF YES IS

NO

SOMETHING YOU SLEEP ON

BED

SOMETHING YOUR DOG LIKES

ON

BONE

WHERE YOU LEAVE A STORE

{4 SPACES3RESTAURANT THE SIGN

YS

DATA

DATA

DATA

DATA

DATA

DATA

E?

DATA

DATA

EX IT

SOMETHING YOU LIKE TO CH

GUM

WHAT DOES A CRANKY KID D

CRY

HOW MANY FINGERS DO YOU

TEN

END

TD

OR

SA

HAV

Program 2:
Clues — For All Commodore Computers

X DIM C$(200),CA?(200)

10 X= RND(-TI)

15 GOSUB 200

18 INPUT "{CLRlWHAT IS YOUR NAME";N$

20 PRINT:PRINT "{CLR}OKAY, ";N?;", USE T

HE FOLLOWING CLUE

30 PRINT"TO SPELL THE WORD."

40 I=0:X%= N*RND(TI)+1

50 PRINT:PRINT:PRINTC?<X%)

60 PRINT:PRINT:INPUT A$

70 IF A$= CA$(X%) THEN I =10:GOSUB 500:G

OTO 20

80 1=1+1: IF 1=1 THEN PRINT:PRINT"NO, ";

N§;" TRY AGAIN":GOTO 60

90 IF I = 2 THEN PRINT"NO, ";N$;", THE C

ORRECT ANSWER":PRINT"WAS "; CA$(X%)

97 FOR M = 1 TO 3500:NEXT

100 GOTO 20

200 FOR I = 1 TO 200

210 READ C$(I)

212 IF C$(I) ="END" THEN N=I-1:GOTO 230

215 READ CA$(I)

2 20 NEXT

230 RETURN

500 FOR I = 1 TO 11

505 PRINT"{CLR}"{2 SPACES}: FOR J - 1 TO

100:NEXT

510 PRINT"(12 DOWN}[10 RIGHTJOKAY—GREAT

, ";N$

520 FOR J = 1 TO100:NEXT J

530 NEXT I

540 RETURN

600 PRINT"{CLR}(7 DOWN}"

700 DATA YOUR DAD'S NAME IS

710 DATA MEL
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500 Z= INT(3 ' RND(TI) + 1) 
510 ON Z GOSUB 520,530,540 
515 FOR 1=1 TO JOOO: NEXT 
519 PRI NT "CLR" : RETURN 
520 PR INT "NOT BAD" 
525 RETURN 
530 PRINT " BET YOU CAN'T DO IT AGA IN" 
535 RETURN 
540 PR INT " BOY, ARE YOU LUCKY TODA Y!" 
545 RETURN 

Also, Cl ues ca n be a good teaching too l: yo u 
ca n store a few hundred questions and using the 
mod ifica ti ons, generate a 10-25 question quiz. No 
two studen ts would have the same quiz. 

BEFO RE TYPING . .. 
If you' re new to computing, please read "How 
To Type COMPUTE!'s Programs" and" A 
Beginner's Guide To Typing In Programs." 

Program 1: Clues - TI Version 
9 0 REST ORE 
1 00 RA NDOM IZ E 
11 0 DIM cs (201) 
I I I DI M CA$(201) 
120 GOSUB 4 40 
130 C ALL CL E AR 
140 CALL SCR EEN(5) 
1 50 I NP UT "W HAT I S YO UR NA ME ? "I N$ 
160 PRINT I I 
170 CALL CLEAR 
IB~ PRI NT "OKAY, ";NS; " USE THE FO LL 

OWING CLUE" 
190 PRINT "TO SPELL TH E WORD " 
200 1 = 0 
210 XE=INT( N*R ND+I) 
2 50 PRINT . _ 
260 PR I NT C$ DE) 
270 INP UT A$ 
2B0 IF A$ < >CA$(XE)THEN 3 2 0 
290 1=10 
300 GOSUB 510 
3 10 GOTO 160 
32 0 1=1+1 
330 I F 1 < > 1 THEN 370 
340 PRINT "NO, " ;N$; 
350 PRINT " TRY AGAIN" 
360 GO TO 270 
3 70 IF 1 <> 2 THEN 41 0 
380 PRINT "NO, "; N$ 
390 PRINT "THE CORRECT ANSWER WAS "; 
4 00 PRINT C A$ (XE) 
410 FOR M= 1 TO 1000 
420 NE XT M 
4 30 GOTO 1 70 
440 FO R K= 1 TO 200 
450 READ C$(K) 
46 0 IF C$(K> <> " END" THEN 485 
470 N=K-l 
480 K=200 
48 2 GOTO 4 90 
485 READ CA$(K) 
490 NE XT K 
500 RETURN 
5 1 0 FOR 1 = 1 TO 11 
520 CALL CLEAR 
5 30 PRINT TAB(10) 
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540 PRINT .. 
550 PRINT "O KAY GREAT- - ";N$ 
560 FOR T= 1 TO 50 
570 NEX T T 
58", NE XT I 
590 RETURN 
600 DATA YOUR DAD'S NA ME IS 
610 DATA MEL 
620 DA T A YOU R SISTER'S NAME IS 
630 DA TA T ARA 
640 DA T A YOUR MO M' S NA ME IS 
650 DA T A C HERY L 
660 DATA YOUR DOG 'S NA ME IS 
670 DATA BRA ND Y 
6 8 0 DATA TH E OPPOSIT E OF YES IS 
690 DATA NO 
700 DATA S OME THI NG YO U S LE EP ON 
710 DATA 8 E D 
720 DATA S OMETHING YOUR DOG LI KES TO 

CHEW ON 
730 DATA BONE 
7 40 DATA WHERE YOU LEAVE A S T ORE DR 

{ 4 SPACESIRESTAURANT THE S I GN SA 
YS 

750 DATA EXIT 
760 DA TA SOMET HING YO U LIKE T O CHE W 
765 DATA GUM 
770 DA TA WHAT 
780 DA TA CRY 
790 DATA HOW 

E? 
B00 DATA TEN 
810 DA TA END 

Program 2: 

DOES 

MANY 

A CRANKY KID 

FINGERS DO YOU 

Clues - For All Commodore Computers 
1 DIM C$(2~~),CA$(2~~) 
1~ X= RND( - TI) 
15 GOSUB 2~~ 
18 INPUT "(CLR]WHAT IS YOUR NAME";N$ 

DO 

HAV 

2~ PRINTIPRINT " (CLR] OKAY, ";N$;" , USE T 
HE FOLLOWING CLUE 

3~ PRI NT "TO SPELL THE WORD." 
4~ I=~ , X%= N*RND(TI)+1 
5~ PRINTIPRINTIPRINTC$(X% ) 
6~ PRINTIPRINTIINPUT A$ 
7~ IF A$ = CA$(X%) THEN I =1~,GOSUB 5~~,G 

OTO 2~ 

8~ 1=1+1, IF 1=1 THEN PRINT ,PRINT"NO , "; 
N$;" TRY AGAIN" IGOTO 6~ 

9~ IF I = 2 THEN PRINT"NO , ";N$ ;", THE C 
ORRECT ANSWER", PRINT"WAS "; CA$ (X%) 

97 FOR M = 1 TO 35~~,NEXT 
100 GOTO 20 
200 FOR I = 1 TO 200 
210 READ C$ (I) 
212 IF C$(I) ="END " THEN N= I -l, GOTO 230 
215 READ CM (I) 
220 NEXT 
230 RETURN 
500 FOR I = 1 TO 11 
50 S PRINT " (CLR] " (2 SPACES] , FOR J = 1 TO 

100 , NEXT 
510 PRINT" (12 DOWN ] (10 RIGHT]OKAY--GREAT 

I II iN$ 
520 FOR J = 1 T0100,NEXT J 
5 30 NEXT I 
540 RETURN 
600 PRINT " ( CLR] (7 DOWN]" 
700 DATA YOUR DAD ' S NAME IS 
710 DATA MEL 



TRS-80 COLOR

AARDVARK L.T.D.

COMMODORE 64 VIC-20 SINCLAIR/TIMEX TI99/4A

QUEST - A NEW IDEA IN ADVENTURE

GAMES! Different from all the others.

Quest is played on a computer generated

map of Alesia. Your job is to gather men

and supplies by combat, bargaining, explor

ation of ruins and temples and outright

banditry. When your force is strong enough,

you attack the Citadel of Moorlock in a

life or death battle to the finish. Playable

in 2 to 5 hours, this one is different every

time. TRS-80 Color, and Sinclair, 13K VIC-

20. Extended BASIC required for TRS-80

Color and TI99/A. $14.95 each.

32K TRS 80 COLOR Version $24.95.

Adds a second level with dungeons and

more Questing.

WIZARDS TOWER - This is very similar to

Quest (see above}. We added wizards, magic,
dragons, and dungeons to come up with a
Quest with a D&D flavor. It requires 16k

extended color BASIC. 13k VIC, Commo

dore 64, TRS-80 16k Extended BASIC,

TI99/A extended BASIC. $14.95 Tape
$19.95 Disk.

Authors - Aardvark pays the highest com
missions in the industry and gives programs
the widest possible advertising coverage.

Send a Self Addressed Stamped Envelope
for our Authors Information Package.

ZEUS - It's fast and furious as you become

the WIZARD fighting off the Thurderbolts

of an angry ZEUS. Your Cone of Cold will

destroy a thunderbolt and your shield will

protect you — for a while. This is the best

and highest speed arcade action we have

ever done. Difficulty increases in wave after

wave, providing hours of challenging fun

and a game that you may never completely

master. Commodore 64, Vic20 (16k ex

pander), and 16k TRS-80 Color Computer.

(ALLMACHINECODE!)

$19.95 tape $24.95 disk. (Tape will not
transfer to disk.)

SEAWOLFE - ALL MACHINE CODE In

this high speed arcade game, you lay out

patterns of torpedoes ahead of the attacking

PT boats. Requires Joysticks, at least 13k

RAM, and fast reflexes. Lots of Color and

Sound. A fun game. Tape or Disk for Vic20,

Commodore 64, and TRS-80 Color. NOTE:

tape will not transfer to disk!

$19.95 Tape - $24.95 Disk.

ADVENTURES!!!

Trie Adventures below are written in BASIC,
are full featured, fast action, full plotted ad

ventures that take 30-50 hours to play. (Ad
ventures are interactive fantasies. It's like

reading a book except that you are the main

character as you give the computer, com

mands like "Look in the Coffin" and "Light

the torch.")

Adventuring requires 16k on Sinclair,

and TRS-80 Color. They require 8k on OSI
and 13k on VIC-20. Now available for TI99.

Any Commodore 64.

$14.95 Tape -$19.95 Disk.

ESCAPE FROM MARS

(by Rodger Olsen)

This ADVENTURE takes place on the RED
PLANET. You'll have to explore a Martian

city and deal with possibly hostile aliens to
survive this one. A good first adventure.

PYRAMID (by Rodger Olsen)
This is our most challenging ADVENTURE.
It is a treasure hunt in a pyramid full of
problems. Exciting and tough!

ungeonf

Dungeons of Death — This is the first D&D

type game good enough to qualify at Aard

vark. This is serious D&D that allows 1 to 6

players to go on a Dragon Hunting, Monster

Killing, Dungeon Exploring Quest. Played

on an on-screen map, you get a choice of

race and character (Human, Dwarf, Soldier,

Wizard, etc.), a chance to grow from game

to game, and a 15 page manual. 16k Ex

tended TRS-80 Color, 13k VIC, Commo

dore 64. At the normal price for an Adven

ture (14.95 tape, $19.95 disk), this is a give
away.

Dealers - We have a line of about 100 origi
nal programs for the machines listed here.

We have High speed Arcades, Quality Ad
ventures, Word processors and Business

Software for Small machines. Better yet,
we have excellent Dealer support. Phone for
information.

Send $1.00 for Complete Catalogue - Please specify system on all orders - $2.00 Shipping Charge on each order

AARDVARK L.T.D.
2352 S. Commerce, Walled Lake, Ml 48088 / (313) 669-3110

Phone Orders Accepted 8:00 a.m. to 4:00 p.m. EST. Mon.-Fri.

AARDVARK L.T.D. 
TRS-80 COLOR COMMODORE 64 VIC-20 SINCLAIR/TIMEX T199/4A 
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QUEST - A NEW IDEA IN ADVENTURE 
GAMESI Different from all the others. 
Ouest is played on a computer generated 
map of Alesia . Your job is to gather men 
and supplies by combat. bargaining, expJor· 
ation of ruins and temples and outright 
banditry. When your force is strong enough, 
you attack the Citadel of Moorlock in a 
life or death battle to the finish. Playable 
in 2 10 5 hours, this one is different every 
time. TR5-S0 Color , and Sinclai r. 13K V IC-
20. Extended BASIC requi red for TR5-S0 
Color and T199/A. $14.95 each . 

32K TAS 80 COLOR Version $24.95. 
Adds a second level with dungeons and 

more OJesting. 

~ 

Wizar 
Tow e~j'/::J 

WIZARDS TOWER - This is very similar to 
Ouest (see above). We added wizards, magic, 
dragons, and dungeons to come up with a 
Quest with a 0&0 flavor. It requires 16k 
extended color BASIC. 13k VIC, Commo
dore 64, TRS-80 16k Extended BAS IC, 
Tl99/ A extended BASIC. $14.95 Tape, 
$19.95 Disk. 

A uthors - Aardvark pays the highest com
missions in the industry and gives programs 
the widest possible advertising coverage. 
Send a Self Addressed Stamped Envelope 
for our Authors Information Package. 
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ZEUS - I t 's fast and furious as you become 
the WIZARD fighting off the Thurderbolts 
of an angry ZEUS. Your Cone of Cold will 
destroy a thunderbolt and your shield will 
protect you - for a while. Th is is the best 
and highest speed arcade action we have 
ever done. Difficulty increases in wave after 
wave, providing hours of challenging fun 
and a game that you may never completely 
master. Commodore 64 , V ic20 (16k ex
pander), and 16k TRS-80 Color Computer. 
(ALL MACHINE COOEII 
$19.95 tape $24.95 disk. (Tape will not 
transfer to disk .) 

A DV EN TURES" ! 

The Adventures below are written in BASIC, 
are full featured, fast action, full planed ad
ventures that take 3a-50 hours to play. (Ad
ventures are interactive fantasies. It's like 
reading a book except that you are the main 
character as you give the computer, com
mands like " Look in the Coffin" and " light 
the torch.") 

Adventuring requires 16k on Sinclair, 
and TRS-BO Color. They require 8k on 05 1 
and 13k on VIC·20, Now avai lable for Tl99. 
Any Commodore 64. 

$14.95 Tape - $19.95 Disk. 

ESCAP E F ROM MARS 
(by Rodger Olsen) 

This ADVENTURE takes place on the RED 
PLANET. You'll have to explore a Martian 
city and deal with possibly hostile aliens to 
survive this one . A good first adventure. 

PY RAM ID (by Rodger Olsen) 
This is our most challenging ADVENTUR E. 
It is a treasure hunt in a pyramid full of 
problems. Excit ing and tough I 

SEAWOL FE - A L L MACHINE CODE In 
th is h igh speed arcade game, you layout 
patterns of torpedoes ahead of the attacking 
PT boats _ Requires Joysticks, at least 13k 
RAM, and fast reflexes. Lots of Color and 
Sound. A fun game. Tape or Disk for Vic20, 
Commodore 64, and TAS-80 Color. NOTE: 
tape will not t ransfer to disk! 

$19.95 Tape - $24.95 Disk. 

Dungeons of Death - This is the first D&D 
type game good enough to qualify at Aard
vark. This is serious D&D that allows 1 to 6 
players to go on a Dragon Hunting, Monster 
Killing, Dungeon Exploring Quest. Played 
on an on 'SCreen map, you get a choice of 
race and character (Human, Dwarf, Soldier, 
Wizard, etc ,), a chance to grow from game 
to game, and a 15 page manual. 16k Ex· 
tended TRS-80 Color, 13k VIC, Commo
dore 64. At the normal price for an Adven
ture (14 .95 tape, $19.95 disk) , this is a give
away. 

Dealers - We have a line of about 100 origi
nal programs for the machines listed here. 
We have High speed Arcades, Cluality Ad
ventures, Word processors and Business 
Software for Small machines. Better yet, 
we have excellent Dealer support. Phone for 
information. 

Send $1.00 for Complete Catalogue Please specify sy.stem on all orders $2.00 Shipping Charge on each order 

~ ~ AARDVARK L.T.D. 
- VI • 2352 S. Commerce, Walled Lake, MI 48088 / (313) 669-3110 
2 Phone Orders Accepted 8:00 a.m. to 4:00 p.m. EST. Mon .. Fri. 



720 DATA YOUR NAME IS

7 30 DATA KEITH

740 DATA YOUR SISTER'S NAME IS

750 DATA TARA .

760 DATA YOUR MOM'S NAME IS

770 DATA CHERYL

780 DATA YOUR DOG'S NAME IS

790 DATA BRANDY

800 DATA THE OPPOSITE OF YES IS

810 DATA NO

820 DATA SOMETHING YOU SLEEP ON

830 DATA BED

840 DATA SOMETHING YOUR DOG LIKES TO CHE

W ON

850 DATA BONE

860 DATA WHERE YOU LEAVE A STORE OR REST

AURANT{3 SPACESjTHE SIGN SAYS

870 DATA EXIT

900 DATA SOMETHING YOU LIKE TO CHEW

910 DATA GUM

920 DATA WHAT DOES A CRANKY KID DO

930 DATA CRY

940 DATA HOW MANY FINGERS DO YOU HAVE?

950 DATA TEN

1940 DATA{3 SPACES}END

Program 3:
Clues - Program Adjustment For VIC Version

Change this line of the Commodore version for use with

VIC-20.

510 PRINT "{10 DOWN} [2 RIGHT} OKAY—GREAT

A question and answer sequence appropriate for preschoolers.

"Clues," VIC version.

COMPUTE!

The Resource.

NEW for the VIC and '64

JOYSTICK!
High-resolution pictures

with print-out to VIC printer.

Put your hands on creativity with

this hi-rez software for the VIC or
'64. Draw narrow or wide lines,
curvy or straight, create
background patterns, erase

mistakes, set colors, add cap

tions, too! Great for graphs and
pie-charts. SAVE your creations
to tape or disk, and print a hi-rez

copy.

Program includes a large
"picture library" ready to use as-
is or modify with joystick. Plot

ting program included for mak
ing perfect circles. On cassette.

'64 Panorama $29.95

VIC-PIcs $29.95

Also available: «•„.«.
Smart ASCII, a software Interface for parallel printers.
At $59.95, lowest-cost, most flexible interface for VIC

and '64. On cassette, with cable and manual.

It's here! UPLOAD/DOWNLOAD

software for the VIC & '64!

Enjoy the power of file transfer under
popular protocols; SAVE files to disk or

tape; EDIT; DUMP to VIC printers or

parallel printers (with Smart ASCII);
supports UPPER/iowercase text,

standard ASCII, and control characters.

SuperTerm handles sequential,

program, and word processing files. On
cassette, transferable to disk. When you

need professional caliber modem

software, think SuperTerm.

SuperTerm (specify vie or w).., .$99.95
(VIC version requires 16K memory exp)

Teminal-40, the top-rated VIC telecommunications program.

Easy-to-use; VIC printer dump; req 8K mem exp; $29.95 on cassette.

'64 Terminal. Same powerful features as Terminaf-40; for '64;
24K printing buffer. Only $29.95 on cassette.

ORDER DESK:

MICRO me (816) 333-7200

311 WEST 72nd ST. * KANSAS CITY • MO « 64114

MAIL ORDER: Add Siso shipping and
handling (R50 lor C.O.Dl VlSA/Mastarcanj

add 3% (csrd# and exp. daJaf. MO residents

add 5£25% sates tax. Foreign ordero paysWe

USi, US. Bank ONLY;.-"

Call or write

for free brochure
Dealer Inquiries Invited.
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720 DATA YOUR NAME IS 
730 DATA KEITH 
740 DATA YOUR SISTER'S NAME IS 
750 DATA TARA 
760 DATA YOUR MOM 'S NAME IS 
770 DATA CHERYL 
780 DATA YOUR DOG'S NAME IS 
790 DATA 8RANDY 
800 DATA THE OPPOSITE OF YES IS 
810 DATA NO 
820 DATA SOMETHING YOU SLEEP ON 
830 DATA BED 
840 DATA SOMETHING YOUR DOG LIKES TO CHE 

WON 
850 DATA BONE 
860 DATA WHERE YOU LEAVE A STORE OR REST 

AURANT[3 SPACES }THE SIGN SAYS 
870 DATA EXIT 
900 DATA SOMETHING YOU LIKE TO CHEW 

910 DATA GUM 
920 DATA WHAT DOES A CRANKY KID DO 

930 DATA CRY 

A questioN alld answer sequellce appropriate fo r preschoolers. 
"Clues," VIC versioIJ . 

940 DATA HOW MANY FINGERS DO YOU HAVE? 
950 DATA TEN 
1940 DATA[3 SPACES}END 

Program 3: 
Clues - Program Adjustment For VIC Version 

Challge this line of fhe Commodore versioll fo r lise with 
VIC-20. 

510 PRINT "{10 DOWN} [2 RIGHT}OKAY--GREAT 
" iN$ 

D .... fill JOYSTICK! .... - .... 
~~ 
£-

Program includes a large 
"picture library" ready to use .. 
Is or modify with Joystick. Ptol
tlng program Included tOf mak· 
Ing perfect circles. On casae"e. 

'84 Panorama .. .. $29.95 
VIC·PIes ... ... .. $29.95 

High-resolution pictures 
with prlnt-out to VIC printer. 

Put your hands on creativity with 
this hl·rez software for the VIC or 
'84. On. narrow or wide IInss, 
curvy or straight, create 
background patterns, .f ••• 
mistakes, set colora, add cap
tions, tool Great tor graphs and 
ple-chart8. SAYE Jour creations 
to tape or disk, an print a hl-rez 
copy. 

':~ , . . . 
, .. • •• .... ·1. :! .. .. •• 

COMPUTE! 
The Resource. 

It's UPLOAD/DOWNLOAD 
software for the VIC " '84! 

Enjoy the power of file transfer under 
popular protocols; SAVE flies to disk or 
tape; EDIT; DUMP to VIC printers or 
parallel printers (with Smart ASCII); 
supports UPPERllowercase · text, 
standard ASCII, and control characters. 

SuperTerm handles sequential , 
program, and word processing flies. On 
cassette, transferable to disk. When you 
need professional call ber modem 
software, think SuperTerm . 

SuperTerm (specify VIC or '64) .••• $98.95 
(VIC wwsklr\ requires 18K rMmOI'Y up) 

Also a.allable: 
Sma" ASCII, • _ .. ""-'_ lor ..... W potnteq. 

At 158.15, IOW8at-coet, most flexible Interface for VIC 

and '64. On cassette, with cable and manual. 

Tennlnal4O, the Iop<aIed VIC telecommunication. program. 

Eaoy-Io-uae; VIC ptInter dump; req 8K mem up;'" on caaaette. 

'M rerm/ne/. Same powerful features as Tenmlna~ for '&4; 

24K prlnllng buller. Only 1211.86 on ca •• eHe. 

11 2 COMPUTE! August 1983 

ORDER DESK: 

(816) 333-7200 
CIII or writ. 

'or , .... brochure 
DN .. ,.......-. 



Gold Miner For TI-99/4A
James Dunn

Dig your way into the Lost Mine and search for gold in

this exciting T1-99/4A translation of a game first pub

lished in COMPUTE!, July 1982.

"Gold Miner" will run in TI BASIC, using about

5K. It won't run in Extended BASIC because of

the character definition using ASCII 144 and

above.

Most of the program was translated quite

easily from Joseph Weber's original VIC-20 version

except for formatting the display of the score and

the charges. Extended BASIC contains commands

to display at any position on the screen. But TI

BASIC will print only at the bottom of the screen,

which scrolls the whole display up. Since I wanted

this program to run in TI BASIC, I had to use string

manipulation to format the score and charges

using their ASCII representations. Then, using

HCHAR, printing at specific screen locations was

possible without disturbing the rest of the display

(see lines 1450-1640).

The only other modification is to the main

character. I designed a small pick-ax to represent

the miner, and animated it, so it would seem to

chop its way into the mine. This is done in the

main loop, lines 640 - 660, and slows execution

only slightly. But it doesn't matter in this game

because speed is unimportant. In fact, you can

walk away from the game, come back an hour

I • . »CHRRSES=6

# i6DL»=Si575 I

i

later, and take up where you left off.

One other point: You must hold down the

key, joystick, or fire button until the program

calls the routine to read the input. It makes the

joystick a bit awkward, but this doesn't affect the

game because reflex time is unimportant with

"Gold Miner."

BEFORE TYPING...

If you're new to computing, please read "How

To Type COMPUTERS Programs" and "A

Beginner's Guide To Typing In Programs."

Digging for golden nuggets in the TI version of

"Goldminer."

Gold Miner For TI-99/4A

50 REM INITIALIZE

60 CALL CLEAR

70 GOSUB 730

80 GOSUB 880

90 M = 4

100 5=0

110 W=0

120 GO SUB 1090

130 T=250

140 REM MAIN LOOP

150 CALL HCHAR<B,A,32>

160 IF X=4 THEN 210

170 IF X=-4 THEN 230

180 IF Y=4 THEN 300

190 IF Y=-4 THEN 320

200 GOTO 460

210 A= A+1

220 GOTO 390

230 A=A-1

240 CALL GCHAR(B,A,Q)

250 IF Q=126 THEN 280

260 IF Q=35 THEN 280

270 GOTO 460

280 A=A+1

290 GOTO 600

300 B=B-1

310 GOTO 430

320 B=B+1

330 CALL GCHARCB,A,Q)

340 IF Q=126 THEN 370

350 IF Q=35 THEN 370

360 GOTO 460

370 B=B-1

380 GOTO 600

390 CALL GCHAR(B,A,Q)

400 IF QO35 THEN 4 60

410 A=A-1

420 GOTO 460

430 CALL GCHAR<B,A,Q)

440 IF QO35 THEN 460
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Gold Miner For TI-99/4A 
James Dunn 

Dig your way into the Lost Mine mId search for gold in 
this exciting TI-99/4A translation of a gallle firs t pub
lished ;'1 COMPUTE!, filly 1982. 

"Gold Miner" will run in TI BASIC, using about 
5K. It won't run in Extended BASIC because of 
the character definition using ASCII 144 and 
above. 

Most of the program was translated quite 
easily from Joseph Weber's original VIC-20 version 
except for formatting the display of the score and 
the charges. Extended BASIC contains commands 
to display at any position on the screen. But TI 
BASIC will print only at the bottom of the screen, 
which scrolls the whole display up. Since I wanted 
this program to run in TI BASIC, I had to use string 
manipulation to format the score and charges 
using their ASCII representations. Then, using 
HCHAR, printing at specific screen loca tions was 
possible without disturbing the rest of the display 
(see lines 1450-1640) . 

The only other modification is to the main 
character. I designed a small pick-ax to represent 
the miner, and animated it, so it would seem to 
chop its way into the mine. This is done in the 
main loop, lines 640 - 660, and slows execution 
only slightly. But it doesn' t matter in this game 
because speed is unimportant. In fact, you can 
walk away from the game, come back an hour 

Digging for golden nuggels ill Ille TI version of 
"Goldmhler. " 

later, and take up where you left off. 
One other point: You must hold down the 

key, joystick, or fire button until the program 
calls the routine to read the input. It makes the 
joystick a bit awkward , but this doesn' t affect the 
game because reflex time is unimportant with 
"Gold Miner. " 

BEFORE TYPING ... 
If you're new to computing, please read "How 
To Type COMPUTE!'s Programs" and" A 
Beginner's Guide To Typing In Programs." 

Gold Miner For TI-99/4A 

5e REM INITIALIZE 
6e CALL CLEAR 
7e GOSUB 73e 
Be GOSUB 88e 
ge M=4 
lee s=e 
lie w=e 
12e GO SUB lege 
13e T=25e 
14e REM MAIN LOOP 
15e CALL HCHAR(8,A, 32 ) 
16e IF X= 4 THEN 21e 
17 e IF X=-4 THEN 23e 
18e IF Y=4 THEN 3ee 
1ge IF Y=-4 THEN 32e 
2ee GOTO 46e 
21e A=A+I 
22e GOTO 3 ge 
23e A= A-I 
24~ CALL GCHAR(B,A,Q) 
25e IF 0=126 THEN 28e 
2 6e IF 0=35 THEN 28e 
27e GOTO 46e 
28e A= A+I 
2ge GOTO 6ee 
3ee B=B-I 
31e GOTO 43e 
32e B= B+I 
33e CALL GCHAR ( B,A,O) 
3 4e IF 0=1 26 THEN 37e 
350 IF Q=35 THEN 370 
36e GOTO 46e 
37e B=B-I 
38e GOTO 6ee 
3ge CALL GCHAR ( B,A,O) 
4ee IF 0 <> 35 THEN 46~ 

41e A=A - I 
42e GOTO 46e 
43e CALL GCHAR(B,A,O) 
44e IF 0 <> 35 THEN 46e 
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450 B=B+1

460 CALL GCHAR(B,A,Q)

470 IF Q=126 THEN 520

480 IF Q=152 THEN 580

490 IF Q=144 THEN 540

500 IF D=136 THEN 560

510 GOTO 600

520 GO SUB 2140

530 GOTO 600

540 S=S+1

550 GOTO 600

560 GO SUB 1650

570 GOTO 600

580 S=S+1

590 CALL SOUND(S0,4000,0>

600 IF RV< >18 THEN 640

610 GOSUB 1810

620 GOSUB 219(3

630 GO SUB 1450

640 FOR Z=128 TO 131

650 CALL HCHAR(B,A,Z)

660 NEXT Z

670 CALL SOUND(100,200,0)

680 GO SUB 1020

690 IF C<1 THEN 710

700 GDTO 150

710 GOSUB 2390

720 GOTO 150

730 REM DEF SP CHARS

740 CALL CHAR (126,"AA55AA55AA55AA55"

750 CALL COLOR(12,15,1)

760 CALL CHAR(152,"00183C7E7E3C1800"

770 CALL COLOR<16,12,1)

780 CALL CHAR<136,"000000E742427E18"

790 CALL COLOR(14,13,1)

800 CALL CHAR(144,"00107C1010I01010"

810 CALL COLOR(15,2,1)

820 CALL CHARf128,"3854921010000000"

830 CALL CHAR(129,"000402011F010204"

840 CALL CHAR(130,"000000 10 10925438"

850 CALL CHAR(131,"204080F880402000"

S60 CALL COLOR(13,5,1)

870 RETURN

880 REM PRINT INSTRUCTIONS

890 PRINT TAB(9);"G0LD MINER"

900 PRINT :::

910 PRINT TAB(4);CHR*(131);"= MINER"

920 PRINT TAB(4);CHR*(152);"= GOLD":

930 PRINT TAB (4) ;CHR*<144) ; " = DEAD M

INER"::

940 PRINT TAB(4);CHR*(126);"= DIRT":

950 PRINT TAB(4) ;CHR* <136) ; " = ASSAY

OFFICE":::

960 PRINT "USE FIRE BUTTON TO BLAST"

970 PRINT "HIT ANY KEY TO PLAY":::

980 CALL KEY(3,RV,ST)

990 IF ST=0 THEN 980

1000 CALL CLEAR

1010 RETURN

1020 REM CHECK JOY STICK

1030

1040

1050

1060

1070

1080

1090

1 100

1110

1 120

1 130

1 140

1 150

1 160

1 170

1 180

1 190

1200

1210

1220

1230

1240

1250

1260

1270

1280

1290

1300

1310

1320

1 330

1340

1350

1360

1370

1380

1390

1400

1410

1420

1430

1440

1450

1460

1470

1480

1490

1500

1510

1520

1 530

1540

1550

1560

1570

1580

1590

1600

1610

1620

1630

1640

1650

1660

1670

1680

1690

1700

1710

1720

1730

CALL JOYST(2,X,Y)

IF ABS(X)+ABS(Y)=4 THEN 1070

X=0

Y =0

CALL KEY (2,RV,SV)

RETURN

REM DRAW BOARD

CALL HCHAR(1,3,35,28)

HCHAR(5,4,35,11)

HCHAR(5, 16,35, 14)

HCHAR(24,4,35,26)

VCHAR(1,3,35,24)

VCHAR

VCHAR

VCHAR

VCHAR

CALL

CALL

CALL

CALL

CALL

CALL

CALL

CALL

CALL VCHAR(

FOR X=6 TO

CALL HCHAR(

NEXT X

FOR GL=1 TO

RANDOMIZE

X=RND*25+4

Y=RND*17+6

CALL HCHAR(

NEXT GL

REM

GOSUB 1340

GOSUB 1450

CALL HCHAR(

RETURN

REM

IF M

1,30,35,24

2,14,35,3)

3,16,35,2)

3,17,35)

2,18,35,2)

X,4,126,26

180

Y,X,152)

6,4

PLACE MINERS

1 THEN 2570

12J

CALL

CALL

CALL

C=10

S = 0

CALL

A=15

HCHAR

HCHAR

HCHAR

7,

8,

15

32,5)

131 , M

, 13 1)

-1 )

HCHAR(2,16,136

SCORE/CHARGES

RETURN

REM PRINT

<5 SPACES}

A*="CHARGES="

FOR 1=0 TO 7

B$=SEG$(A*,1+1,1)

CALL HCHAR(2,19+I,ASC(B*))

NEXT I

FOR 1=0 TO LEN(STR*(C))-1

CG$=SEG*'STR* CO , 1 + 1, 1)

CALL HCHAR(2,27+I,ASC(CGS)

NEXT I

A*="BOLD=*"

FOR 1=0 TO 5

B* = SEG* CA*, 1 + 1, 1)

CALL HCHAR(4,17+I,ASC<B*))

NEXT I

FOR 1=0 TO LEN(STR*(W))-1

SC*=SEG*(STR*(W),1+1,1)

CALL HCHAR(

NEXT I

RETURN

REM TALLY

CALL HCHAR(

CALL HCHAR(

CALL SOUND(

FOR DELAY=1

NEXT DELAY

CALL SOUND(1,

C1=C

IF C1O0 THEN

4, 23+1,ASC (SC$)

GOLD

2,19,32,

4,17,32,

1,500,0)

TO 5

1,500,0)

1750

11

13
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45e 8=8+1 
460 CALL GCHAR(B,A,O) 
470 IF 0=126 THEN 52e 
480 IF Q=152 THEN 58~ 

4 90 I F 0=144 THEN 5 4 0 
500 IF 0=136 THEN 560 
5 10 GOTO 600 
520 GO SUB 2140 
530 GOTO 600 
540 S=S+1 
550 GOTO 600 
560 GO SUB 16513 
570 GOTO 600 
580 S = S+1 
590 CALL SD UN D(50,4000 ,g ) 
600 IF RV <> 1 8 THEN 6 4 0 
610 GOSUB 181 0 
6 2 13 GOSUB 2 1 90 
6 3 0 GO S UB 1450 
640 FOR Z= 1 2 8 TO 1 3 1 
650 CALL HCHAR (B ,A, Z) 
660 NE XT Z 
670 CALL SOUND(100,200,0) 
6B0 GO SUB 1 020 
690 IF C< 1 THEN 710 
700 GOTO 1 50 
710 GOSUB 2390 
7 20 GOTO 15 0 
730 REM DEF SP CHARS 
740 CALL CHAR(126,"AA55AA55AA 5 5AA55 " 

7511' CA LL COLOR ( 1 2, 1 5 , 1 ) 
760 CALL C HA R( 152, " 00 183C7 E 7 E3C I800" 

) 

770 CALL CO LOR(16 , 1 2 ,1) 
780 CA LL CHAR ( 1 36 ," 000000 E 7 4 2 4 27 EI8 " 

79 0 CALL COLOR ( 14, 1 3 , 1 ) 
800 CALL CHAR(144, "00107CI010101010" 

810 CALL COLOR (15,2,1) 
820 CALL CHAR(128,"3854921010000000" 

) 

8 30 CALL CHARI129,"000402011F010204" 

840 CALL CHARI130, "0000001010925438 " 
) 

850 CALL CHAR I 131, " 20 4080 F 880402000" 

860 CALL COLOR ( 1 3 ,5, 1 ) 
870 RETURN 
880 REM PRINT INSTRUCTIONS 
890 P RINT TAB(9);"GOLD MINER" 
900 PRINT __ _ 
910 PRINT TAB(4) ;CHRSI131l;"= MINER " 

920 PRINT TAB ( 4); CHRS (152); "= GOLD" : 

930 PRINT TAB(4) ;CHRS(144); " = DEAD M 
INER " : : 

940 PRINT TAB(4) ;CHRS(126); " = DIRT": 

950 PRINT TAB(4);CHRSI136);"= ASSAY 
OFFICE" : :: 

960 PRINT "USE FIRE BUT TON TO BL AST" 

970 PRINT " H IT ANY KEY TO PLAY": : : 
980 CALL KEY (3, RV,ST) 
990 IF ST=0 THEN 980 
1000 CALL CLEAR 
1 010 RETURN 
1020 REM CHECK JOY STICK 
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10 3 0 CALL JOY S T( 2 , X,Y) 
1040 IF ABSIX)+ABSIY)=4 THEN 107 0 
1050 X= 0 
1060 Y=0 
1070 CALL KE Y(2, RV, SV) 
1080 RETURN 
1090 RE M DRAW BOARD 
11013 CALL HCHAR(1 , 3 , 3 5,28) 
1110 CALL HCHAR (5,4,35, 11 ) 
11 20 CALL HCHAR(5, 16,35, 14) 
11 30 CALL HCHAR( 2 4,4,35,26 ) 
1140 CALL VCHAR(I, 3 , 3 5 ,24) 
1150 CAL L VCHAR(I, 3 0 , 35 , 2 4 ) 
1160 CA LL VCHAR (2, 14, 3 5,3) 
1170 CALL VCHAR( 3 , 16, 35 , 2) 
1180 CALL VCHAR ( 3 , 1 7,3 5) 
1 190 CALL VCHA R(2, 1 8,35, 2) 
1 200 FOR X=6 TO 23 
1 2 1 0 CALL HCHA R ( X , 4, 1 2 6,26) 
1 220 NEXT X 
1 230 FOR GL = 1 TO 1 80 
1240 RANDOMIZE 
125 0 X= RND*25+4 
1260 Y= RNDtI7+6 
1 270 CA LL HCHA R(Y,X, 15 2) 
1 2 8 0 NEXT GL 
1 290 REM 
1 300 GO S UB 1 3 40 
1310 GOSUB 1450 
1 3 20 CALL HCHAR( 6 , 4 , 32 , 1 2) 
1 330 RETURN 
1 3 4 0 REM PLACE MINER S 
1 3 513 IF M< 1 THEN 25713 
1 3613 CALL HCHAR (3 , 7 , 32 ,5) 
1 3713 CALL HCHAR (3, 8,131, M- l ) 
1 3 8 0 CALL HCHAR (4, 15, 1 3 1 ) 
1 390 C= 10 
1400 S=0 
1410 CALL HCHAR ( 2 ,16 , 136) 
14 213 A=15 
14 30 B=4 
1440 RETURN 
14 50 REM PRINT SCORE/C HAR GES 

{ 5 SPACE S} 
1460 AS = " CHARGES=" 
14 70 FOR 1 =0 TO 7 
1480 B$= S EGS (A$ ,I+ l, l ) 
149 0 CALL HCHAR (2,19+I ,A SC(B$» 
1 500 NE XT I 
1 5 1 0 FOR 1=0 TO L ENIS TR SIC) ) - 1 
1 520 CG $ =S EG$ (ST RS (e) , 1+1,1 ) 
1 530 CALL HCHAR( 2 , 27 +1,A SC(CGS») 
154 0 NE XT I 
1550 AS="GOLD=S" 
1560 FOR 1=0 T O 5 
15 713 BS = SEGS (AS, 1 +1 ,1) 
1580 CALL HCHA R( 4, 17+I,ASC(BS» 
1590 NE XT I 
1600 FO R 1= 0 TO LEN I STRSIW »-1 
16113 SCS=SEGS (STRS (W), 1+1,1 ) 
16213 CALL HCHAR(4,2 3+ I,ASC ( SCS» 
1630 NE XT I 
1640 RETURN 
1650 REM TALLY GOLD 
1660 CALL HCHAR (2, 19,32, 11 ) 
16 7 13 CALL HCHAR(4,1 7,32, 1 3) 
16813 CALL SOUND(I, 500 , 0) 
16913 FOR DELAY = 1 TO 5 
1700 NE XT DE LAY 
17113 CALL SDUND(1, 500, 0) 
1720 Cl=C 
1730 IF Cl <> 0 THEN 1750 



1740 Cl=l

1750 W=S*C1+W

1760 M=M-1

1770 GOSUB 1340

1780 GO SUB 1450

1790 CALL HCHAR(2,4,32,10)

1800 RETURN

1810 REM EXPLOSION

1820 CALL HCHAR(B,A,131)

1B30 FOR 1=0 TO 30 STEP 5

1040 CALL SOUND(100,-5,1)

1850 NEXT I

1860 CALL 6CHAR(B+1,A,Q)

1870 IF Q=35 THEN 1890

1SB0 CALL HCHAR(B+l,A,88)

1890 CALL GCHAR(B-l,A,Q)

1900 IF Q=35 THEN 1920

1910 CALL HCHAR (B-l ,A,88)

1920 CALL GCHAR(B,A+1,Q)

1930 IF Q=35 THEN 1950

1940 CALL HCHAR<B,A+1,88)

1950 CALL GCHARCB,A-1,Q>

1960 IF Q=35 THEN 1980

1970 CALL HCHAR(B,A-l,88)

1980 RFM

1990 CALL GCHAR(B+l,A,Q)

200 0 IF Q=35 THEN 2020

2010 CALL HCHAR<B+1,A,32)

2020 CALL GCHAR<B-1,A,Q)

2030 IF Q=35 THEN 2050

2040 CALL HCHAR<B-1,A,32)

2050 CALL GCHAR (B,A+1,Q>

2060 IF Q=35 THEN 2080

2070 CALL HCHAR(B,A+l,32)

2080 CALL GCHAR(B,A-l,D)

2090 IF Q=35 THEN 2110

2100 CALL HCHAR(B,A-l,32)

2110 C=C-1

2120 CALL HCHAR(2,19,32,11)

2130 RETURN

2140 REM SFX EXPLOSION

2150 FOR 1=0 TO 30 STEP 5

2160 CALL SOUND(20,-1,I)

2170 NEXT I

2180 RETURN

2190 REM CAVE IN

2200 FOR 1=1 TO 10

2210 RANDOMIZE

2220 Bl=INT(RND*17)+6

2230 Al=INT(RND*25)+4

2240 CALL GCHAR(Bl,A1,D>

2250 IF D=152 THEN 2280

2260 IF D=131 THEN 2300

2270 CALL HCHAR(Bl,Al,126)

2280 NEXT I

2290 RETURN

2300 GOSUB 2330

2310 RV=0

2320 GO TO 150

2330 REM SQUASH MINER

2340 M=M-1

2350 CALL HCHAR(B,A,144)

2360 S1=S

2370 GOSUB 1340

2380 RETURN

2390 REM GET OUT COUNTER

2400 IF T<128 THEN 2500

2410 A*="GET OUT"

2420 FOR 1=0 TO 6

2430 B*=SEG*<A*,1+1,1)

2440 CALL HCHAR(2,4+I,ASC(B*))

2450 NEXT I

2460 CALL SOUND(-50,300,0>

2470 T=T-4

2480 RV=0

2490 RETURN

2500 CALL HCHAR(B,A,32)

2510 M=M-J

2520 IF M=0 THEN 2570

2530 GOSUB 1340

2540 GOSUB 1450

2550 CALL HCHAR(2,4,32,10)

2560 GOTO 130

25 70 REM PLAY AGAIN LOOP

2580 GO SUB 1450

2590 FOR DELAY=1 TO 2000

2600 NEXT DELAY

2610 CALL CLEAR

2620 PRINT "PLAY AGAIN?"

2630 PRINT "Y OR N"

2640 CALL KEY <3,X,ST)

2650 IF ST=0 THEN 2640

2660 IF X=89 THEN 90

2670 IF X=78 THEN 2690

2680 GOTO 2610

2690 CALL CLEAR

2700 END
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1740 Cl=1 
1750 W=S*Cl+W 
1760 M=M-l 
1770 GOSUB 1 3 40 
1780 GO SUB 1450 
1790 CALL HCH ARC2,4,32,10) 
1800 RETURN 
1810 RE M EXPLOSION 
1820 CALL HCHAR (B,A,131) 
1830 FOR 1=0 TO 30 STEP 5 
1840 CALL SOUND(100,-5,1) 
1850 NE XT I 
1860 CALL GCHAR(8+1,A,0) 
1870 IF 0= 35 THEN 1890 
1880 CALL HCHAR (8 +1,A,88 ) 
1890 CALL GCHAR(8-1,A , 0) 
1900 IF 0=35 THEN 1920 
191.0 CALL HCHA R(B -l,A,88} 
1920 CALL GCHAR(B,A+l,O) 
1930 IF 0= 35 THEN 1950 
1940 CALL HCHAR(8,A+l,88) 
1950 CALL GCHAR(B,A - l,O) 
1960 IF Q=35 THEN 1980 
1970 CALL HCHAR(8,A-l , 88) 
1980 REM 
1990 CALL GCHAR(8+1 , A,Q) 
2000 IF 0=35 THEN 2020 
201.0 CALL HCHA R(B+ l,A,32} 
2020 CA LL GCHAR(8 - 1,A,0) 
2030 IF 0= 35 THEN 2050 
2.04.0 CALL HCH ARCB-l,A,32) 
205.0 CALL GCHARCB,A+l,Q) 
2060 IF 0=35 THEN 2080 
207.0 CALL HCHAR(B,A+l,32) 
2080 CALL GCHAR(8,A-l,0) 
2090 IF 0=35 T HE N 21 10 
2100 CA LL HCHAR(B,A - l,32 ) 
2110 C=C- l 
2 1 2.0 CA LL HCHAR(2, 19,32,11) 
2130 RETURN 
2140 REM SFX EXPLOSION 
2150 FOR 1 =0 TO 30 STEP 5 
2 16.0 CALL SDU NO(20, - !,I ) 
2170 NEXT I 
2 180 RET URN 
2 19 0 REM CAVE IN 
2200 FOR 1=1 TO 10 
2210 RANDO MI ZE 
2220 81=INT(RND*17)+6 
2230 Al=INT(RND* 25)+ 4 
22 4.0 CALL GCHAR(Bl,Al,Q) 
2250 IF 0=152 THEN 2280 
2260 IF 0=131 THEN 2300 
227.0 CALL HCHAR(B!,Al,126) 
2280 NE XT I 
2290 RETURN 
2300 GOSU8 2330 
2310 RV=0 
2320 GO TO 150 
23 3 0 REM SQUASH MINER 
2340 M=M - l 
235.0 CALL HCHAR(B,A, 144 ) 
236.0 51=5 
2370 GOSU8 1 3 40 
2380 RETURN 
2390 REM GET OUT COUN TER 
2400 IF T ( 1 28 THEN 2500 
24 10 A$="GET OUT" 
2420 FOR 1=0 TO 6 
243.0 BS=SEGS (AS, 1+1,1) 
244.0 CALL HCHA R(2,4+I,ASC(BS» 
2450 NE XT I 

246.0 CALL SD UN D( - 50,300,0) 
2470 T = T-4 
2 48.0 RV = 0 
2490 RETURN 
2500 CA LL HCHAR(8,A, 32) 
25 10 M= M- l 
2520 IF M=0 THEN 2570 
2530 GOSU8 1340 
2540 GOSU8 1450 
255.0 CALL HCHAR(2,4, 32, 10) 
2560 GOTO 130 
2570 REM PLAY AGAIN LOOP 
2580 GO SUB 1450 
2590 FOR DELAY=1 TO 2000 
2600 NEXT DELAY 
2610 CALL CLEAR 
2 6 20 PRINT "PLA Y AGAI N? " 
2630 PRINT " Y OR N" 
264.0 CALL KEY(3,X,ST ) 
2650 IF ST=0 THEN 2640 
2 66 0 IF X=89 THEN 9 0 
2670 IF X=78 THEN 2690 
26 8 0 GOTO 2610 
2690 CAL L CLEAR 
2700 END 
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FRIENDS OF THE TURTLE

David D Thornburg, Associate Editor

Travels With TOPO

The San Diego CUE (Computer Using Educators)

conference was one speaking engagement I looked

forward to with eager anticipation. My talk .was

on the use of robots in the classroom, and

Androbot'sTOPO was my star attraction. (If you

don't know about TOPO, see the "Friends of the

Turtle" and "Computers and Society" columns in

the May 1983 issue of COMPUTE!.) Since I like to

travel light, I had arranged for TOPO to be sent

ahead of me to the hotel.

A few hours before my scheduled departure,

I found that TOPO was not going to be delivered

as scheduled and that it had to travel on the plane

with me.

My frantic call to the airline went something

like this:

"PSA reservations. May I help you?"

"Yes, I need another round-trip ticket be

tween San Jose and San Diego."

"Of course, and the passenger's last name,

please?"

"TOPO."

"Fine, his first name please?"

I paused. What was his first name?

"Uh, Peter."

"Thank you. Is Peter a child?"

"Uh, Peter is under six."

"Excellent! He can travel for half fare."

"Good. Oh, by the way, there is something I

think you should know."

"What's that?"

"Uh, Peter isn't human."

This time it was the agent who paused.

"Is it a dog?"

"No, it's a robot."

"A robot! How exciting! I'll make sure the

airport personnel know to expect him."

And thus began an adventure that will be

commonplace in a few years - taking the domestic

robot on a trip.

We arrived at the airport with time to spare,

picked up TOPO's ticket, and went through X-ray

without a hitch. The response of other passengers

was quite varied. One woman looked at TOPO,
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clasped her hands, and said, "I think I'm in love!"

A four-year-old moppet named Alison ap

proached TOPO with hesitation, but by the end

of the trip she and TOPO were great friends.

The stewardess asked what TOPO would

like to drink.

"WD-40 on the rocks," I replied.

Although TOPO was the subject of much

attention, one can envision such scenes becoming

commonplace in the not too distant future. And

as domestic robots become more common, soft

ware will be developed to make them more useful.

Today, TOPO is a tremendously valuable tool for

education. By controlling TOPO through Logo's

turtle graphics commands, children become

highly motivated to learn programming. In the

future we can expect ever more sophisticated

programs to be developed around practical

applications.

Whether TOPO or its offspring vacuum car

pets, mow the lawn, watch the kids, or help carry

groceries, it is clear to me that domestic robots

will soon become as common as personal com

puters. As a result, we can expect the airlines to

offer special seating (robot class?) in which our

mechanical companions can travel together,

perhaps getting recharged during their travel

time. When this happens, we will know that the

age of robotics has arrived.

Notes From All Over

The use of Logo with children has been the subject

of university research since the language was

developed. Dennis Harper at the University of

California at Santa Barbara has a research project

with a new twist. He is embarking on a special

project in Papua, New Guinea, to teach PILOT

and Logo to teachers. With the assistance of the

government of New Guinea and the use of equip

ment supplied by Atari, Dennis will be studying

the use of Atari PILOT and Logo by teachers who

have, in many cases, only elementary educations

themselves. The fact that some of these teachers

will not have seen a television before should make

their response to turtle graphics quite interesting.

FRIENDS OF THE TURTLE 

David D Thornburg. AssoCiate Editor 

Travels With TOPO 
The San Diego CUE (Computer Using Ed uca tors) 
conference was one speaking engagemen t I looked 
forward to w ith eager an ti cipation. My talkwas 
on the use of robots in the classroom, and 
Androbot's TOPO was my star attraction. (If yo u 
don ' t know about TOPO, see the "Friends of the 
Turtle" and "Computers and Society" columns in 
the May 1983 issue of COMPUTE!. ) Since I like to 
tra ve l light, I had arranged for TOPO to be sent 
ahead of me to the hotel. 

A few hours before my scheduled departure, 
I found that TOPO was not go ing to be delivered 
as scheduled and that it had to travel on the plane 
with me. 

My franti c ca ll to the airline went some thing 
like this: 

" PSA reserva tions. May I he lp you?" 
"Yes, I need another round-trip ticket be

twee n San Jose and San Diego." 
"Of course, and the passenger's last name, 

please?" 
"TOPO. " 
"Fine, hi s first name please?" 
I paused. What was hi s first name? 
"Uh, Pete!". " 
"Tha nk you. Is Pe ter a child ?" 
" Uh, Peter is under six." 
"Excell en t! He can travel fo r half fare." 
"Good. Oh, by the way, there is something I 

think you should know." 
"What's that?" 
" Uh, Pe te r isn't human." 

This time it was the agent who paused. 
" Is it a dog?" 
"No, it's a robot." 
"A robot! How exciting! I'll make sure the 

airport personnel know to expect him ." 
And thus began an adventure tha t will be 

commonplace in a few yea rs - taking the domes tic 
robot on a tri p. 

We arri ved a t the airport with time to spare, 
picked up TO PO's ticket, and went throug h X-ray 
without a hitch. The response of other passenge rs 
was quite varied. One woma n looked at TOPO, 
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clasped her hands, and sa id , " I thin k I'm in love!" 
A fo ur-yea r-old moppet named Alison ap
proached TOPO with hesitati on, bu t by the end 
of the trip she and TOPO were great friends. 

The stewardess asked what TO PO would 
like to drink. 

" WD-40 on the rocks," I repli ed. 
Although TOPO was the subject of much 

attention, one can envision such scenes becoming 
commonplace in the not too d is tant fut ure. And 
as domestic robots become more common, soft
wa re w ill be developed to make them more usefu l. 
Today, TOPO is a tremendously va luable tool for 
education . By controlling TOPO th rough Logo's 
turtle g raphics commands, children become 
highly motiva ted to lea rn programming. In the 
future we ca n expec t ever more sophis tica ted 
programs to be developed a round practica l 
applications. 

Whether TOPO or its offspring vacuum car
pets, mow the lawn, watch the kids, o r help ca rry 
groce ri es, it is clear to me that domes ti c robots 
will soon become as commo n as pe rsonal com
pute rs . As a result, we can expect the airlines to 
offer special sea ting (robot class?) in w hich our 
mechanica l companions ca n tra vel togethe r, 
pe rhaps ge tting recharged during their trave l 
tinie . When this happens, we w ill know tha t the 
age of robotics has arri ved . 

Notes From All Over 
The use of Logo with children has been the subject 
of uni versity resea rch since the language was 
developed. Dennis Harper at the Un ivers ity of 
California at Santa Barbara has a resea rch project 
w ith a new tw ist. He is embarking on a specia l 
project in Papua, New Gui nea, to teach PILOT 
and Logo to teachers . With the assistance of the 
government of New Gui nea and the use of equip
men t supplied by Atari , Dennis w ill be studying 
the use of Ata ri PILOT and Logo by teachers who 
have, in many cases, o nly e lementa ry educa tions 
themselves . The fact tha t some of these teachers 
w ill not have seen a te lev ision befo re should make 
their response to turtl e g raphics quite interesting. 



Mr. Harper has quite a few objectives to

accomplish during this project. He will be dem

onstrating existing computer-aided instructional

materials, and will then let the teachers learn both

Logo and PILOT. He hopes to see what effect the

computer will have on positive attitudes toward

technology, increased literacy, teacher training,

effectiveness in teaching, the dropout rate, the

overproduction of humanities graduates, indi

genous research and development efforts, and

discrimination in primary schools.

In his research proposal Mr. 1 larper states:

Whether or not logical thinking among

the students will increase by learning pro

gramming will be part of these observations.

Although such gains are assumed almost as

a cultural truism, there is a paucity of re

search either supporting or not justifying

that hypothesis. The lack of empirical testing

of cognitive gains following computer

training is understandable and results from

the fact that much research dealing with

Logo has been constrained until recently

by expensive hardware and small, non-

equivalent controls.

I expect that Dennis will have some inter

esting observations to share with us, and look

forward to hearing reports from the field.

Chuck E. Cheese Learns Logo

I dropped into my local Pizza Time Theater last

night and was quite pleasantly surprised to see a

half-dozen Apple computers being used to teach

Logo to members of the Pizza Time Theater com

puter club. This step-up from the arcade games

comes as a pleasant rejoinder to those who claim

that such places have no redeeming social value. I

haven't found out if this is a purely local phenome

non, but I endorse the idea of locating computer

clubs in pizza parlors and arcades and would like

to hear from those of you who have seen or used

such facilities in your area.

A Final Note

Some of you may have guessed that I am a tech

nology junkie. Well, you are right. I have com

posed this entire column on a word processor

that sits on my lap as I rest under a tree in the

middle of a park. I have been using the Radio

Shack Model 100 computer, and it has been work

ing beautifully. I may write a review on it for the

next issue. Meanwhile, keep those cards and let

ters coming.

Send me your turtle graphics discoveries so

we can share them with other Friends of the

Turtle! ©

Look what I've

got foryou

a$3995LightPen
for •COMMODOREVIC20/64

• ATARI 400/800

• APPLE II
Now you can make your computer come alive

and free yourself of many keyboard strokes.

Touch my light pen to your TV screen and

draw or paint multicolored pictures or pick

from a menu. It's that easy!

My LP-10 low cost, no switch light pen is

active at all times.

My LP-15 high resolution, high speed light pen

has a push switch to activate the signal. It is
supersensitive and can control the curser 6
inches from the screen.

LP-10 ... $39.95 LP-15 ... $119.95
Interface card required for Apple II with

LP-10& LP-15... $99.95

All Light Pens are sold complete with

Demo Cassettes & Instructions.

A wide selection of software is available.

Order Toll Free 800-526-2514

In New Jersey (201) 227-7720

Dealers and Distributor inquiries invited.

Tech-Skelch Inc. is a subsidiary of Ampower Instrument Company. Inc.

26 Just RoacUFairfield, N.J. 07006

Please send me D
□

□

_ LP-10 Light Pens @ $39.95

_ LP-15 Light Pens @ $119.95
_ Apple II Interface Cards @ $99.95

For my □ Commodore 20/64 □ Atari 400/800 □ Apple II

Enclosed my check for $ (allow 3 weeks)

Bill my □ VISA D Master Card

Number Expires / /

Signature

Name

Address

City State. Zip.

30 day money back guarantee c-8
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Learning With Computers
Glenn M. Kleiman

After The Basics

Of BASIC...
One of the questions I'm often asked is: "What do

I do after I've learned the basics of BASIC?" Many

people have taken introductory classes or read

books about BASIC programming. They have

mastered using PRINT, INPUT, GOTO, FOR-

NEXT, IF-THEN, and other commands of the

BASIC language and have written some simple

programs. These introductions to BASIC help

people gain a better understanding of computers

and the nature of programming. However, they

are not sufficient for learning to write the types of

programs most people want to use. It's a lot like

learning a foreign language: learning some of the

vocabulary and grammar in school or from a book

does not make you a fluent speaker of the lan

guage.

Humanized Programs

In this month's column, let's examine two books

designed to help you become fluent in BASIC.

Both books are for people who already know the

fundamentals and want to learn more, and both

teach you to develop well-structured, easy-to-use

programs. These books are designed to be read

while you work at the computer - the only way to

learn a language, whether a human language or a

computer language, is to practice using it.

Apple Backpack: Hutnajiizcd Progmautiiiig in

BASIC, by Scot Kamins and Mitchell Waite. Byte

Books, 1982, $14.95.

This book aims to help you learn to write

humanized programs - the authors' term for what

others call "user-friendly programs." Humanized

or user-friendly programs make the computer

adapt to the people who use it, rather than force

the people to adapt to the computer. Humanized

programs provide easy-to-understand screen

displays and clear instructions. They give prompts

when users are to enter responses and let users

correct or change responses. They wait until users
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signal they are ready to proceed, and provide

help if users become confused or forget some of

the instructions.

After a brief introduction about humanized

programming, Apple Backpack contains four chap

ters which explain many of the techniques for

creating well-designed programs. Each chapter

starts with simple components of programs and

gradually builds more complex and powerful

routines. Although the examples are written in

Applesoft BASIC, they are all easily modified for

other versions of BASIC, and the authors are care

ful to point out when they use commands that are

idiosyncratic to Applesoft. Therefore, this book

will also be useful to those who are using Com

modore, TRS-80, Atari, and other computers.

Chapter 1 shows how to create well-formatted

screen displays. It begins with algorithms for cen

tering and right justifying text and for drawing

borders. It then proceeds to more sophisticated

routines. These include an "anti-splitting" routine

for formatting text so that words are not split be

tween lines, a routine which presents long sections

of text, one screen-full at a time, and routines for

formatting numbers into columns.

Chapter 2 is about "crashproofing" pro

grams - designing them so that they behave

reasonably when users give unexpected re

sponses. This chapter shows how to create pro

grams which check for incorrect input - a number

when a letter is expected or vice versa, too large

or small a number, a name with too many letters,

a response that begins with a space, or one of the

many other possibilities that can wreak havoc on

programs that are not crashproofed.

Chapter 3 shows how to write programs

which let users check and change information

they have entered. It covers programming to allow

users to make immediate corrections and to make
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screen displays . It begins with algorithms for cen
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for for matting text so that words a re not split be
tween lines, a routine which presents long sections 
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UNIQUE MULTI-USER SOFTWARE

BRINGS NEW EXCITEMENT TO GROUP LEARNING.
The results are always the same. Put a

computer in a classroom and children are drawn

to it like steel to a magnet. And even though

only one child actually uses the computer, the

others coach or offer encouragement. Involving

as this activity may be, it fails to take advan

tage of one of the best known principles of

learning. But more aboul this later.

A simple idea.

When two educational researchers, Dr.

Matilda Butler and Dr. William Paisley, studied

the interaction of children around microcom

puters they had an interesting, yet simple, idea.

Instead of one user and several observers, why

not give every child the opportunity to learn

simultaneously. This idea sparked an entire line

of unique educational software and gave birth

to a new company, Edupro.

Learning through cooperation and

competition.

Each one of Edupro's Microgroup™ com

puter programs presents your students with a

different learning environment. It may be a

visit with storybook friends. A trip through

American history. Or an exploration of the world

around us.

In any case, the principles are the same.

Mathematical, language arts, social studies, and

science problems are presented as contests,

races, and puzzles. Using joysticks or paddles

up to eight children work together, either com

petitively or cooperatively. They race against

time, each other, or both.

Forgotten principle.

Now about that principle of learning other

educational software ignores.

For years, studies have shown that chil
dren learn more efficiently in groups. Group

learning motivates slower learners to persevere.
It promotes divergent thinking. And it teaches

the importance of working together for a com

mon goal.

Atari^ ano 400/800™ are trademarks ol ATARI Inc.

Ordinary educational software can't pro

vide this stimulation. But with Edupro software

children can experience the challenge and

excitement of group learning on a daily basis.

Designed for the simplest computers.

Even with all the advances in computer

science and micro-electronics, multi-user

software typically requires a sophisticated,

expensive computer. At a cost beyond the reach

of most school districts. So the following para

graphs may contain the best news of all.

These unique programs run on Atari 400

or Atari 800 personal computers. They're avail

able on floppy disk or cassette, and use the

minimum amount of computer memory (16K

bytes). So even the simplest Atari computer

can teach eight students simultaneously.

And the learning doesn't have to stop in

your classroom.

These Atari units are also one of the most

popular home computers, so Edupro programs

can involve the entire family in the group

learning process. Not only can parents work

with their children, brothers and sisters can

share learning with each other. A feat that's

hard to duplicate inside a classroom.

Your own hands-on experience.

If you were at this fall's Computer-Using

Educators Conference you may have had a

demonstration of our programs. Hundreds of

educators did. Many of them said that this was

an effective way to judge the potential of

these programs. But you can have a better

opportunity.

We've prepared a sampler kit of the con

ferences' most popular four user programs. It
includes selections from six different programs

spanning ages five to adult (all our programs

are age graded). We'll be happy to send it

to you so you can introduce these programs to

your own students. The kit comes with com

plete instructions and our catalog listing over

DEALER INQUIRIES WELCOME

Edupro

50 additional programs. Plus we'll include a

coupon good for a 10% discount on your first

order.

We know of no other software that can

turn a microcomputer into a tool for sharing the

excitement of group learning.

Fill out the order form below and see the

results in your own classroom.

i»
I n.

want to sharp ihe excitement at group learning with my students

Please send me the numDer of sample: Kits I've indicated below.

I understand itiat each kil includes a disk or cassette (my choice)

of selected Edupro programs, instructions, catalog, and 10%

discount coupon lor my nexl order.

Sampler kills) *itn disk @ $7.95 each „

Sampler kills} with cassette @S7 95 each

California residents add sales tax

First Class postage & handling S 2.00

Total Chech or money order enclosed tor 5

Please bill MasterCard Visa

(card no.] |exp. date)

City .

State ZIP

Signature , .

Allow 3 weeks for delivery.

iind to: Unfit, Dipt. CO. P.O. Boi 51346. Palo Allo. Cllilornu 94303

Edupro
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changes after all the information has been entered
and processed.

Chapter 4 covers providing directions and

helpful information on the computer screen. It

describes the need for clear instructions within

the program and the value of providing prompts

when people are to enter information. It also

covers techniques for making extra help available

when the user presses a special key.

These four chapters on programming provide

an excellent blend of general discussion, examples

of programming routines and complete modules,

and very clear, line-by-line explanations of how
each program works. While you can simply plug

the provided modules into your own programs,

the authors' main aim is to help you understand

the modules presented and learn to create your
own.

There is a fifth chapter which is not about

programming at all, but about principles of writing

good documentation. This chapter discusses both

tutorials which help beginners get started and

reference aids which serve as reminders for those

who have learned to use the program.

The appendix contains two complete pro

grams, a States and Capitals educational game

and an Electronic Phone pad for storing and re

trieving telephone messages. These programs

demonstrate how the modules discussed in Chap

ters 1 through 4 can be combined into useful,

humanized programs. Each program has complete

written instructions which demonstrate the prin

ciples in Chapter 5.

Apple Backpack is a valuable guide for anyone

who has mastered the fundamentals of BASIC

and wants to become a fluent user of the language.

It is at the right level for those who have been

introduced to the BASIC commands and written

a short program or two. Careful study of this book

will help novice programmers advance a long

way toward creating their own sophisticated,

humanized programs.

Graphics And Sound
Techniques for Creating Golden Delicious Games for

the Apple Computer, by Howard M. Franklin,

Joanne Koltnow, and Leroy Finkel. John Wiley &

Sons, Inc., 1982, $12.95.

This book focuses on programming the

graphics and sounds that are such an important

part of computer games. Its philosophy is similar

to Apple Backpack in that it explores principles of

good program design and coding, example pro

gram modules, and actual programs. However,

the sound and graphics programming examples

are unique to Applesoft BASIC, so this book is

only for those who are programming Apple

computers.

Entering many of the programming examples
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requires a great deal of typing and, of course,

everything has to be exactly correct. Fortunately,

a set of two disks containing all the routines is

available from the publisher for $34.95.

The first of the seven chapters covers musical

notes and sounds. It begins with simple routines

which use the "bell" sound built into the Apple.

On the Apple, more sophisticated sounds require

a machine language routine. The authors provide

a suitable one to be used as a musical "black

box" -you are told how to use it, but not how it

works. Since the book is about BASIC, but a

machine language routine is required to play mu

sical notes on the Apple, this is a good approach.

Several interesting programs make use of the

black box. One plays simple tunes, another turns
the Apple into a toy piano in which each key plays

a different note, and a third lets you experiment

with different sound effects. The sound effect

program can be valuable for developing sounds

to fit your games.

Chapter 2 introduces the fundamental com

mands for using low resolution color graphics.

Chapter 3 offers an image module which lets you

display low resolution images on the screen in

any position and color. It also provides a set of

uppercase letters and numbers created with low

resolution graphics. In addition, this chapter ex

plains how to design new images and incorporate

them into the program, and it gives several ex

ample pictures.

Chapter 4 is on high resolution graphics.

More on this chapter later.

Chapter 5 covers routines for handling data

entry. A sophisticated, general-purpose input

module is presented. By using this input sub

routine within your program and setting certain

variables, you can control whether the computer

will accept letters (and the maximum length of

the response), integer or decimal numbers (even

setting the lowest and highest acceptable values),

Y or N only (for yes/no questions), or any single

keypress.

The input subroutine also signals when the

ESC key is pressed, so you can use ESC within

your programs to let the user ask for help, return

to an earlier part, quit, or request other special

functions. This input module is powerful and can

greatly simplify writing programs requiring dif

ferent types of responses from the user. It will

also help you crashproof your programs.

Chapters 6 and 7 include fully developed

games which use the modules from Chapters 1,

2, 3, and 5. The programs include: (1) a story game

in which the computer asks a series of questions

and then inserts the answers in a previously

constructed story format; (2) a nonviolent version

of the hangman word game; (3) a word-matching

game; (4) a concentration game which uses

changes after aU the information has been entered 
and processed . 

Chapter 4 covers providing directions and 
helpful information on the computer screen. It 
describes the need for clear instructions within 
the program and the value of providing prompts 
when people are to enter information. It also 
covers techniques for making extra help available 
when the user presses a special key. 

These four chapters on programming provide 
an excellent blend of general discussion, examples 
of programming routines and complete modules, 
and very clear, line-by-line explanations of how 
each progra m works . While you can simply plug 
the provided modules into your own programs, 
the authors' main aim is to help you understand 
the modules presented and lea rn to create your 
own . 

There is a fifth chapter which is not about 
programming a t alI, but about principles of writing 
good documentation. This chapter discusses both 
tutoria ls which help beginners get started and 
reference aids which serve as reminders for those 
who have lea rned to use the program. 

The appendix contains two complete pro
grams, a Sta tes and Capitals educational game 
and an Electronic Phone pad for storing and re
trieving telephone messages. These programs 
demonstrate how the modules discussed in Chap
ters 1 through 4 can be combined into useful, 
humanized programs. Each program has complete 
written instructions which demonstrate the prin
ciples in Chapter 5. 

Apple Backpack is a va luable guide for anyone 
who has mastered the fu ndamenta ls of BASIC 
and wan ts to become a fluent user of the language. 
It is at the right level for those who have been 
introduced to the BASIC commands and written 
a short program or two. Carefu l study of this book 
wiII help novice programmers advance a long 
way towa rd crea ting their own sophisticated, 
humanized programs. 

Graphics And Sound 
Techniques for Creafing Golden Delicious Games for 
fhe Apple COlllp"ler, by Howard M. Franklin, 
Joanne Koltnow, and Leroy Finkel. John Wiley & 
Sons, Inc., 1982, $12.95. 

This book focuses on programming the 
graphics and sounds that are such an important 
part of computer games. Its philosophy is similar 
to Apple Backpack in that it explores principles of 
good program design and coding, example p ro
gram modules, and actua l programs. However, 
the sound and graphics programming examples 
are unique to Applesoft BASIC, so this book is 
only for those who are programming Apple 
computers. 

Entering many of the programming examples 
120 COMPUTE! August 1963 
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a set of two disks containing all the routines is 
available from the publisher for $34.95. 
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which use the "bell" sound built into the Apple. 
On the Apple, more sophisticated sounds require 
a machine language routine. The authors provide 
a suitable one to be used as a musical " black 
box" - you are told how to use it, but not how it 
works. Since the book is about BASIC, but a 
machine language routine is required to play mu
sical notes on the Apple, this is a good approach . 

Several interesting programs make use of the 
black box. One plays simple tunes, another turns 
the Apple into a toy piano in which each key plays 
a different note, and a third lets you experimen t 
with different sou nd effects. The sound effect 
program can be va luable for developing sounds 
to fit you r games. 
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mands for using low resolution color graphics . 
Chapter 3 offers an image module which lets you 
display low resolution images on the screen in 
any position and color. It also provides a set of 
uppercase letters and numbers created with low 
resolution graphics. In addition, this chapter ex
plains how to design new images and incorpora te 
them into the program, and it gives severa l ex
ample pictures. 

Chapter 4 is on high resolution graphics. 
More on this chapter later. 
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entry. A sophisticated , genera l-purpose inpu t 
module is presented. By using this input sub
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setti ng the lowest and highest acceptable va lues), 
Y or N only (for yes/no questions), or any single 
keypress. 

The input subroutine also signals when the 
ESC key is pressed, so you can use ESC within 
you r programs to let the user ask for help, return 
to an ea rlier part, quit, or request other special 
functions. This input module is powerfu l and ca n 
greatly simplify writing programs requiring dif
fe rent types of responses from the user. It wi ll 
also help you crash proof your programs. 

Chapters 6 and 7 include fully developed 
ga mes which use the modules from Chapters 1, 
2,3, and 5. The programs include: (1) a story game 
in which the computer asks a series of questions 
and then inserts the answers in a previously 
constructed s tory format; (2) a nonviolent version 
of the hangman word game; (3) a word-matching 
game; (4) a concentration game which uses 
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matching color patterns; (5) a number-guessing

game; and (6) a version of the memory game

Simon. While none of these games will put Pac-

Man out of business, they are all good examples

of the types of educational games many people

could learn to program, and they provide useful

examples of how to incorporate the modules into

programs.

Routine Libraries

The sound, low resolution graphics, and input

modules in this book are valuable components

which can simplify creating many programs.

These modules, and the discussion in the book,

encourage people to develop their own libraries

of general-purpose subroutines and to develop

well-structured programs. In addition, a great

deal can be learned by studying how the games

are programmed and making your own revisions

and extensions of them.

Since Golden Delicious Games focuses on sound

and graphics while Apple Backpack focuses on text

and number processing, the two books comple

ment each other very well. In fact, the only way

they overlap significantly is that both provide

routines for accepting input. A comparison of the

similarities and differences of the two input

routines is interesting in itself, since it lets you

compare different approaches to the same goal of

making it easy for people to enter information.

However, the Golden Delicious Games book

contains very little discussion of how each module

works. Also, there isn't an adequate discussion of

high resolution graphics. The chapter on high

resolution graphics is by far the shortest one in

the book, and about one-third of it is spent dis

cussing the problem of color conflicts on the Apple

screen. Unfortunately, the simple solutions to

this problem are never mentioned. We can con

clude this month's column with an overview of

hi-res graphics.

Software For High Resolution Graphics
There are three general types of software tools for

using high resolution graphics from Applesoft

BASIC. One type is high resolution character

generators, which let you create your own char

acter sets and display them on the high resolution

screen. Such sets are useful for combining text

and pictures, for using characters of different

sizes and colors, for having non-English alphabets

in your programs, and for adding lowercase letters

to the Apple II and 11+ screens. High resolution

character generators are designed so that the stan

dard BASIC print command is used to display

characters from your program. You can also create

characters of different shapes and combine them

on the screen to form pictures. By printing,

erasing, and reprinting these characters, you can
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even create simple animations.

The second type of high resolution tool lets

you create pictures that cover all or part of the

screen, save them on a disk, and bring them back

to the screen from your program. Some of these

tools use commands typed on the keyboard, some

use joysticks or game paddles, and some use

graphics tablets. In the November 1982 "Learning

With Computers" column I reviewed picture-

creating programs. My focus there was computer

art, but the pictures created with those tools could

be easily incorporated into programs.

The third type of high resolution tool facili

tates working with shape tables. Shape tables

save instructions to the computer for re-creating a

shape you have drawn. Commands in BASIC let

you place the shape anywhere on the screen, as

well as change its size, orientation, and color.

Shape table pictures can be placed over a full screen

picture and can be used to create animations.

The following is a list of companies which

market programs to help you incorporate sophis

ticated high resolution graphics into your pro

grams. This list doesn't cover all those available,

but I have used all the programs listed below, and

each serves its intended purpose well. With these

tools, you can program professional quality high-

resolution graphics. In fact, the High Text and

Graphics Magician programs listed below are widely

used in commercial educational programs:

1. Synergistic Software (5221 12th Ave. S.E.,

Bellevue, WA 98006) offers High Text, an advanced

high resolution character generator which lets

you use characters of different sizes and colors. It

also produces a good tool, called Higher Graphics,

for working with shape tables.

2. Penguin Software (830 4th Ave., Geneva,

IL 60134) sells the well named Graphics Magician.

It combines picture creating, shape table, and

animation capabilities.

3. Beagle Brothers (4315 Sierra Vista, San

Diego, CA 92103) has several high resolution

character generator, picture-creating, and shape

table programs.

4. Edu-Soft (P.O. Box 2560, Berkeley, CA

94702) markets an inexpensive high resolution

character generator program. ©

COMPUTE! is looking for

good articles, tutorials,

and games for the

Timex/Sinclair, Commodore 64,

and Color Computer.
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even crea te simple animations. 
The second type of high resolution tool lets 

you create pictures that cover all or part of the 
screen, save them on a disk, and bring them back 
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tools use commands typed on the keyboard , some 
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shape you have drawn. Commands in BASIC let 
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duction to Business Applications. S14.90|

ATARI BASIC - lu,ni"il bV Uung 
A" e _adh: n! boo k lor the belli"".,. r ..... " v ,1>0r! prOS/n.m, 

leat""'11 C~I.'fC'iI<'S . All ""PO' laO! fe~1U'es 01 lhe AT AR I 
oomDUlm, "'d OOocf,bod bcrwn c 'a ..... ''''l'. ,pec;,,' wunds . 
.. e~~. pu(ldlilS. IOVShC~5. sP>:<;iIolil<!!l :SC"!I.~' .0u"n~'S. g'~or"cs. 
""urn! DllphC3 I ,O'". pooh. pU~~'S. and sP>:<;ial I,ull) . AI $<! 
suggmt'O'" a Id mal)(: IlIat cl'lallenge vou ' 0 CMoge and ""'''Ie 

GI ..... lor , he ATAR I Computer 
bOOk tIe$Cf,be$ I>d...-""C«I p'ogramming techniQUes Iok e 

, ,I and uS!! 01 the hanl",,,,e,'egJ1Ief1 
fNfnv ,eadv 10 '"n programs'" BASIC and Dna 

• ~~:;IGHT '" mach,,,,, langwllU 

~ 

FORTH on the ATAR I - Learning by Using 
InUOt!uChon ll<ogf~ mS. <Hlll hc."on •. 1""",."11 e ,~",~ 

Order ;: 170 57.95 
" II ",ogf4m~ Irom bOO~ No 110 u" O'$~ 
O"Ioe, No. 7319 

QI: 
t/l,ifi' . 
rl1 t ~~ 

- ASTROLOGY 

--~ .. 
Our catalog il free with every order. Send 8 1.00 and 
SASE for calalog only. 

SUPERMAI L 
!500oour 0" I di ' ''1 
Cc .. n plc lelv wr ;II~" 
Fo nTH Co,n ... 0" ""IOhOOl 
d .. ~ . No "~"f otl\1l! . "" DOs . 
flU FOHTH Languilge .e 
",,'''-l<11 
Order # 73 12 849.00 

SUPERINVENTORY 
(l oon '1.:'''5 II,,, (I, sk) 
COI,,"Jeldv written 
r O il T H. $,,,, ... nS .!l>O"'I. 

I Oh~ " n lyl 
Order;:-7320 549.00 

BUSIPACK· l 
t .... ~llh'f1 '" FORTH !. Corn 

ATAMEMO 
DataDIDC~ 10 ~ eeo lfa<:~ 01 
yo ur apDOintmenu . (O- CI 
Order :: 73 10 529.95 

ATCASH 

PAYMENT: check, money order, VISA, MASTER 
CARD, Eurocheck, ACCESS, Interbank 
Propnid orders add 53.50 for shipping IUSA) 
55.00 handling for C.O.D. 
All orders ouu,de USA: add 15 "" ,hipping. Califor· 
nia residenu add 6.5 % $ille, tall. 

A TAR I "" ''''l'lte,ed ulldema.k 01 AT ARI Inc. 
VIC-20. C8M •• e .. , ,,, .... <1 I,adem.,k. of Commodo,. 
APPLE" " ''''3 .. , ...... ".dem. ,k "I APPLE Campu,e,. In. 

Thil il a machine language moni tor th.u providet you 
with the man important commands 'Or programming 
in machine·l.nguage. Diuuemble. dump Ihex and 
ASCII), change memory location. block transfer. fill 
memory block , uve and load machine·language pro' 
grams, tlart programl. Pr in ter option via three 
diflerent inte rfacet . 
Order:: 7022 can . never,ion 
Order :i 7023 ditk ver,ion 
Order :; 7024 artfid'l' venion 

ATMONA·2 
Thil is a tlacer {debugged that leu you explore the 
ATAR I RAM/ ROM area. You can nap al previously 
selected addren. opcode. 01 operand. Also ve ry 
valuable in understanding the mie.-oproce,\.Or . At 
each nap. all re-ginert of the CPU may be changed. 
Includes ATMONA-l . 
Ordel' =- 7049 canette veuion 
Order =- 705" disk ver,ion 

for ATARI-800!4Bk . 
most powerful edilOr assemblers on Ihe market. 
Vellat, le editor with scroll ing . Up to 17k of source· 
Code. Very fan. trantlates 5k tource<ode in about 5 
sKonds. Source code can be taved on disk or cassette. 
{Includes ATMONA· 11 
Ordar if 7099 dilk venion 
Order #: 7999 cartrid'l' vertion 

bUI without mae.-o-capability. 

32k RAM 
4811 RAM 

Thi, wordprOCeSSOf it an ucellent buy fOf your 
money . It feature1 tcreen oriented editing, scrolling, 
string seatcn {even nenedl, left and righ t margin 
justification. Over 30 commands. TUI can be saved 
on ditk Of casse tte . 
Order =7210 l:assern ver,ion 
Order =7216 dido: version 
Order:; 7217 c:anridge ve"ion 

Th" game 18k machine·language) needs two joyll id<.s . 
Animation lind sound. Two cowboys fight against 
each Other . Comes on a boatable cassette . 
Order -:;7207 

FORTH from Elcomp Publilhing, Inc: . is an e)(tended 
Fig· Folth·version. Editor I nd I/O package included. 
Utility package includeS decompiler. seclor cOPv,Hex· 
dump IASCII ), ATA RI Filehandling. 10 lal graphic 
and sound. joystick progum and playel mini Ie. 
EIllfemely powerfull 
Order :I 7055 di,k 
Floating point packilge with trigonometr ic functions 
(O - 90°). 
Order ;/ 7230 disk 
Learn·FORTH from Eleomp Publilhing. Inc. 

Fig·Forth lor the beginner . 
on calsette [16k RAMI. 

t"" txwros _ oc n ,,'e 
" Jed In tne DOO~ " TI>e CU'S lom 
Apple .. (w.eOOf ClS I 
6522 110 8oa.d No. 6US 
EPROM St" .... No. 601 
8K EPROM/RAM Bo •• d 

No. 609 

ELCOMP PUBLISHING, INC 
53 Redrock lane 

Pomona, CA 91766 
Phone: (714) 623 8314 

... 

NEW - for your AT AR I 400 /800 

for 
ATARI 
VIC·20 

OSI 
SINCLAIR 

TIMEX 

A>"o~v . nd 8 .o,hVlhm 1", AIIIR, I O"k onlvll 
O,a.,·No. 1223 
8,,,1> conlfol w,th Ill<! AT AR I I"NUS Og,nol 
O ,de,.No. 7222 O ,~k ontvt 5 29.95 

Book, + Software for VIC·20 [requir te$ 3KRAM Exp.l 
No. 4810 WO'''OIOCt''W>. ! <If V'C 20. 8KRA\1 £ 19.95 
No. 4883 M3,,,ng l,s! lu, VIC 20. 16K R"M £14.95 
No. 176 Tricks for VIC, (book. 115 pagel) 59.95 

519.95 

Runf,1I 10' VIC. No. 4894 £ 9 .95 

TI C TAC VIC. No. 4880 59.95 

GAMEPACK I 13 G.mnl 
£14.95 

Progr. in 6;O~,,~::~;;~~~,:;:'~: :',~is:::~~~f:i~:~ 2 complel e 
d ump + description plus a powerful mach,ne 
monilor (Helldumpl. Order·No. 166 

Ellperimenter Board for the VIC-20 
money with thit great board). This board 

the expansion llot o f the VIC-20. 

Programming in BASIC and machine I 
the ZX -8 1 (a2) or TIMEX 1000. 
Order·No. 174 (bookl 5 9.95 

BOOKS FOR OSI 
157 1. 
1582. 
1593. 

No. 160 4. 
No. 161 5. 



REVIEWS

Develop-20

Tina Halcomb

Without a knowledge of as

sembly language, it can be an

impossible task to turn a great

idea into a fast, smooth game.

One solution to the problem is

Develop-20, a collection of soft

ware tools designed to help the

VIC-20 programmer advance

beyond BASIC.

Develop-20 consists of an

Editor, Assembler, Loader,

Monitor, and Decoder. A similar

collection, Deiielop-64, is available

for the Commodore 64.

An informative guide is

included with the package. If

you are not already acquainted

with 6502 assembly language,

you will find this guide a very

good introduction. It describes

the architecture and functions of

the 6502 chip from a user's view

point. The definitions and exam

ples clearly explain the use of

the addressing modes, register

set, and instruction set.

The Editor

The original (Source) programs

are created and modified with

the Editor program. As you enter

your program, it checks the va

lidity of the mnemonics, and

checks to see if the correct ad

dressing modes are being used

with respect to the mnemonics.

When you run the Editor,

you will see a CPLDIMS prompt.

You can then choose one of the

seven functions of the Editor

program. C is the create mode,

used to enter new programs. P

prints a listing of the program to

the screen. L loads a program on
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cassette or disk into memory. S

saves the source file in memory

to cassette or disk. The editing

capabilities of the Editor program

are limited to D, which deletes

lines; I, which inserts lines; and

M, which lets you modify any

line. Modifications can be made

only one line at a time.

There are two unusual as

pects to this Editor. When you

use zero-page addressing, you

must identify the address with a

left arrow.

STA €- S00

Most assemblers are capable

of determining that you intend

zero-page addressing if the

specified address is in zero page

($00-$FF).

Also, during program entry,

there is no space allowed be

tween the opcode field and the

operand field. However, once

each line of the program is en

tered and you press RETURN,

the line is displayed in the stan

dard 6502 assembly format with

one space between each field.

In an unexpanded VIC, you

can write programs with up to

89 statements. With any size

memory expansion, the program

size can increase by 50-75 state

ments per K. of memory.

Assembling The Program
To translate your source program

into executable machine (object)

language, it must be loaded in

with the Assembler program,

assembled, and saved as an ob

ject file. The actual saving process

is identical to that of the Editor

program. You must remember

that the two output files are dif

ferent. The source is saved like

any other text file, and the object

is saved as a binary file. A distin

guishing extension for the file

name is not automatic. Perhaps

setting a standard of extensions

like a .BIN or .OBJ for binary

object files and .TXT of .SRC for

the text source files will make it

easier for you to identify them.

Due to the limited amount

of memory, the programs are

assembled to a file on disk or

cassette instead of directly into

memory. In order to run the

object code that you have just

created with the Assembler pro

gram, you must save the object

file and load it back into memory

with the Loader program.

RUN In Single Steps
The Monitor is a very useful tool

for debugging your software. It

allows you to load your program

and run it in single steps (one

instruction at a time). As each

instruction is executed, the in

struction is displayed along with

the status of all registers. This

allows those just learning the

language to watch what happens

in each register and what

changes occur in the status re

gister (the flags) as a program

runs.

The fifth tool of this package

is the Decoder, which is a disas

sembler. This program takes

machine language (executable

object files) and translates them

back into source files (mnemon

ics). The program produced by

the Decoder will only resemble

the original source program be

cause it does not produce labels.

For example, in a loop, instead

of seeing branches to labels,

you will see jumps to absolute

addresses.

What would a game pro

grammer's tool kit be without

Develop-20 
Tina Halcomb 

Without a knowledge of as
sembly language, it can be an 
impossible ta sk to turn a great 
idea into a fast, smooth ga me. 
O ne solu tion to the problem is 
Oevelop-20, a co llection of soft
ware tools designed to help the 
VIC-20 programmer ad vance 
beyond BASIC. 

Oevelop-20 consists of an 
Edi tor, Assemble r, Loader, 
Monitor, and Decoder. A similar 
collecti on, Oeve/op-64, is ava ilable 
for the Commodore 64. 

An informative guide is 
incl uded with the package. If 
you are not already acqua inted 
wi th 6502 assembly language, 
you will find this guide a very 
good in troduction. It describes 
the architecture and functions of 
the 6502 chip from a user's view
point. The definitions and exam
ples clea rly exp lain the use of 
the add ress ing modes, register 
set, and ins truction set. 

The Editor 
The original (Source) programs 
are crea ted and mod ified with 
the Editor program. As you enter 
your program, it checks the va
lidity of the mnemonics, and 
checks to see if the correct ad
dressing modes a re being used 
with respect to the mnemonics. 

When you run the Editor, 
you will see a CPLDIMS prompt. 
You can then choose one o f the 
seven functions of the Editor 
program. C is the crea te mode, 
used to enter new programs. P 
prints a listing of the program to 
the screen. L loads a.program on 
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cassette or d isk into memory. S 
saves the source fi le in memory 
to cassette or disk. The editing 
capabilities of the Editor program 
are limited to D, w hich deletes 
li nes; I, which inse rts lines; and 
M, w hich lets you mod ify any 
line. Modifications can be made 
only one line at a time. 

There are two unusual as
pects to thi s Ed itor. When you 
use zero-page addressing, yo u 
must identi fy the address with a 
left arrow. 

STAE-SOO 

Most assemble rs are capable 
of determining tha t yo u intend 
zero-page addressing if the 
specified address is in zero page 
($OO-$FF). 

Also, during progra m entry, 
there is no space allowed be
tween the opcode fie ld and the 
operand field. However, once 
each line of the program is en
tered and yo u press RETURN, 
the line is di splayed in the stan
dard 6502 assembly format with 
one space between each fi eld . 

In an unexpanded VIC, you 
can w rite programs with up to 
89 statements. With any size 
memory expansion, the program 
size can increase by 50-75 state
ments pe r K of memory. 

Assembling The Program 
To translate your source program 
into executable machine (object) 
language, it must be loaded in 
with the Assemble r program, 
assembled , and saved as an ob
ject file. The actual saving process 
is iden tica l to that of the Editor 
program. You must remember 
that the two output files are dif
ferent. The source is sa.ved li ke 
any other text fil e, and the object 
is saved as a binary fil e. A distin-

guishing extension for the fil e 
name is not au toma tic. Pe rhaps 
se tting a s tandard of ex tensions 
like a .BIN or .OB) for binary 
object fil es and .TXT of .SRC fo r 
the text source fil es will make it 
easier for yo u to identi fy them. 

Due to the limited amount 
of memory, the programs are 
assembled to a fi le on di sk or 
cassette instead of directly into 
memory. In order to run the 
object code tha t you have just 
crea ted with the Assembler pro
gram, you must save the object 
fil e and load it back into memory 
with the Loader program. 

RUN In Single Steps 
The Monitor is a ve ry useful tool 
fo r debugging your software. It 
allows you to load your program 
and run it in single steps (one 
instruction at a time). As each 
instruction is executed , the in 
s truction is displayed a long with 
the status of all regis te rs . This 
allows those just lea rning the 
language to wa tch w hat happens 
in each register and what 
changes occur in the status re
gister (the fl ags) as a program 
runs. 

The fifth tool of thi s package 
is the Decode r, wh ich is a di sas
sembler. This program takes 
machine language (executable 
object fil es) and trans lates them 
back into source fil es (mnemon
ics). The program produced by 
the Decoder wi ll only resemble 
the original source program be
cause it does not produce labels . 
For example, in a loop, ins tead 
of seeing branches to labels, 
you w ill see jumps to absolute 
addresses. 

What would a ga me pro
gramme(s tool kit be without 



('OMp\i
M0\~ 

~~~ ~e
 ~S;~'ul(

ef 

SM Software Inc. is a subsidiary of 

SM Software AG, Munich, one of 

Europe's top micro software 

houses. 

U.S. computer technology, allied 

with German software engineering, 

has produced high quality program

ming aids such as: 

SM-KIT - program de-bug aids 

ESH - ergonomic screen 

handler 

ISM 
- index sequential file 

manager 

LOS - load able operating 

system 

and high level application programs 

such as 

SM-TEXT - advanced text 

processor. 

ASK FOR DETAILS 

SM SOFTWARE INC. 

252 Bethlehem Pike 

Colmar. PA 18915 



graphics tools? The manual in

cludes information concerning

screen and character manage

ment, color modes, joystick con

trollers, and sound and musical

effects.

This collection of software

lools is an effective, reasonably

priced way to develop your

machine language ideas into

working VIC programs.

Develop-20

French Silk Smoothware

P.O. Box207

Cannon Mis, MN55009

$49.95 ©

Astro Chase

John Blackford,
Assistant Features Editor

Astro Chase, by Fernando Herr-

era, is a lively space-action game

with impressive graphics and

sound. Written for Atari, it con

tains several innovative features

that distinguish it from others

on the market.

The object of the game is to

defend Earth from aliens of the

Megard Empire. The playfield,

which is a two-dimensional

(map-style) depiction of the

galaxy, is several times larger

than the area visible on the

screen. As you move your ship -

Earth's sole defender - toward

the edges of the screen, the back

ground scrolls to reveal other

portions of the galaxy. You can't

visit the entire galaxy, however.

The Megardians have thrown up

an invisible force field that keeps

you in the vicinity of Earth.

That's just as well, for to

succeed at Astro Chase, it's best

to cruise near Earth, intercepting

the robot-like Mega Mines as

they move in. If one of the mines

reaches the home planet, the

result is a spectacular, game-

ending explosion.

The Mega Mines have only

one objective: to reach Earth.

They never deviate from their

path and cannot attack your

ship, but the attack fighters can

and will. As you advance to the
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higher levels, the fighters be

come more numerous and wield

more impressive power. Some

of them try to ram your ship;

others fire lasers; some can even

pass through planets in their

relentless search for your craft.

If you spend too much time going

after the fighters, the Mega

Mines will surely get through.

Maneuvering Hints
One of the most challenging

aspects of the game is learning

to control your spaceship. You

can set your course, then aim

and fire your lasers indepen

dently - all with the joystick and

fire button. The result is a very

versatile craft, but one that's

difficult for beginners to handle.

The secret is that when the fire

button is depressed, the joystick

controls the direction of the

lasers. When the fire button is

up, the joystick controls the ship.

It sounds simple, but practice is

required.

If you bump into a planet or

the force field, you'll bounce

back - perhaps adding to the

confusion until you get the hang

of maneuvering the ship.

Another pitfall is the hot stars.

These are bright stars scattered

around the galaxy. If you run

into one, you'll be stopped until

you back up and go around.

Running into either the hot stars

or the force field drains energy

from your ship, as does moving

and firing lasers. You can re

charge your energy by flying

back and forth over one of the

four energy generators. There's

one at each corner of the square

In Astro Chase, you defend Earth

against aliens of the Megard Empire.

UK (ML
Built-in phone modem,

expandable to 256K,

and more goodies
8"0 Disc Drive

1010 Program Recorder {NEW) .

1025 Printer (NEW)

CX85 Numeric Keyboard

CX419 Bookkeeper Kit ..

CX4B8 Communicator Kit

ATARI Software

CXL4025 Defender ...

RX8026Dig Dug

RX3039 Eastern From (ROM)

CLX4027Qix _.

0X803? Star Trux ..
DX5049 Visicaic .

CA01655 Technical Reference Notes

Thlfd Party Software

Miner 2049 .

Zajuon

Eastern Front 1941 (cassette;

Wizard of War

Gorf

Chop Liller

Apple Panic

Baha Buggies

Submarine Commander (ROM)

Jumbo Jet P1I0I (ROM) ..

Soccer (ROM)

Gamestar Football

.. CALL

S79 00

SJ10 00

S109 0Q

.. CALL

.. CALL

S39OO

S39OO

S44XW

S39DO

S39 00

SI 59 00

SZ9 95

. . CALL

$27 95

529 95

S3000

530 00

$30 00

S29 00

S23 75

S23 75

$35 95

535 95

536 95

CALL

When new ATARIS are born,

Eric Martin's will have them at

newborn prices. For the latest

from Atari, call or visit our store.

One of the largest Atari Dealers

in the U.S.

We take TRADE-INS.
Call for your price.

EMilAMSpfViUt

for last delivery send certified or cashier checks

money orders. ordirectDank wiretranslers Personal

checks allow 2 to 3 weeks tociear Pnces reflect cash

discount and are sub/eel 10 change Add 2-: lor

c/edil card purchases Shipping —Software $2

Minimum Hardware—call Foreign inquiries invited

— add 15- lor shipping Ohio residents add 6S1.

sales ta>

5485 Warrensville Center Road
Maple Heights. Ohio 44137

Call Toll Free

1-800-482-7254

In Ohio 216/663-2032

Mon.-Sat. 10-6 EST

graphics tools? The manua l in 
cludes info rmation concerning 
screen and character manage
ment, color modes, joys tick con
troll e rs, and sound and musica l 
e ffec ts. 

This collecti on of softwa re 
too ls is an effecti ve, reasonably 
priced way to develop yo u r 
machine lang uage ideas into 
working VIC p rograms. 
Devclop-20 
Frcllcli Silk SlIlootlrwnre 
1'.0. Box 207 
e mllIOII Fn/ls, MN 551J1J9 
$49.95 

AstroChase 
John Blockford, 
Assistant Fea tures Edi tor 

Astra Chase, by Fe rnando Herr
era , is a lively space-action game 
with impressive graphics and 
sound . Written for Atari , it con
tains several innova tive fea tures 
that di stingui sh it from others 
on the market. 

The objec t of the ga me is to 
defend Earth fro m aliens of the 
Mega rd Empire. The p layfi eld, 
which is a two-dimensional 
(map-s tyle) depiction of the 
ga laxy, is severa l times larger 
than the area visible on the 
screen. As you move your ship 
Earth's sole defender - toward 
the edges of the screen, the back
g round scroll s to revea l other 
portions of the galaxy. You can' t 
visit the entire ga laxy, however. 
The Megard ians have thrown up 
an invisible force field that keeps 
you in the vicinity o f Earth . 

That's just as well, for to 
succeed at Astra Chase, it's best 
to cruise nea r Ea rth, intercepting 
the robot-like Mega Mines as 
they move in . If one of the mines 
reaches the home planet, the 
result is a spectacu la r, game
ending explosion . 

The Mega Mines have only 
one objective: to reach Ea rth . 
They never deviate from their 
path and cannot attack your 
shi p , but the attack fighters ca n 
and w ill . As you advance to the 
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higher levels, the fighters be
come more numerous and wie ld 
more impressive power. Some 
of them try to ram your ship; 
others fire lase rs; some ca n even 
pass th rough planets in thei r 
relentless sea rch for your cra ft. 
If you spend too much time going 
after the fighters, the Mega 
Mines will surely ge t th rough. 

Maneuvering Hints 
One of the mos t chall enging 
aspects of the game is lea rning 
to con tro l your spaceshi p. You 
ca n set yo ur course, then a im 
and fire your lasers indepen
dently - all with the joys tick and 
fire button. The result is a very 
ve rsa ti le craft, but one that's 
difficult for beginne rs to hand le. 
The secret is tha t when the fire 
button is depressed , the joystick 
controls the direction of the 
lasers. When the fire button is 
up, the joys tick control s the ship. 
It sounds simple, but p ractice is 
req u ired . 

If you bump into a p lanet or 
the force field , you' ll bounce 
back - perhaps adding to the 
confusio n until yo u get the hang 
of maneuvering the ship . 
Another pitfall is the hot stnrs. 
These are bright sta rs sca tt e red 
around the ga laxy. If you run 
into one, yo u' ll be stopped until 
you back up and go around . 
Running into either the hot s tars 
or the force fi eld dra ins energy 
from yo ur ship, as does moving 
and firing lase rs. You ca n re
charge yo ur energy by fl ying 
back and fo rth over o ne of the 
four ene rgy generators . There's 
one at each corner of the square 

III Astro Chase, YOII rle/ellrl Em·I It 
ngnillsl nliells of lite Megnrd EII/ pire. 

Ata.ti /4()())(L 
6fK CAlL 

Built-in phone modem, 
expandable to 256K, 
and more goodies 
810 Dlse Drove CALL 
1010 Program Recor<ler (NEW) $;900 
1025 P'lI'Iler (NEW! S~ 10 00 
Cxas Nume"c Keyooara 5109 00 
Cl(419 Bookil.eepe. KI1 CALL 
CX488 Com,nurUCilIO. K" CALL 

ATARI Soltwl r, 
CXL4025 Detenac, 539 00 
RX8026 O,g Dug 53900 
Rl(8OJ9 Easlern Fronl lROM J 54": 00 
ell( J027 Ol ~ 539 00 
RX8037 S lar Tru~ 53900 
O)(5()49 V.Slcaic 5 t59 00 
CA01655 TeChntca' Refercnce NOles 52995 

Third Party Sorr ware 
Moncr 2049 CALL 
l"""on . . .. . .... ,. , , 52795 
Eastern Front t94 1 (CaSsette ) 52995 
W'lard 01 Wilr .. 53000 
Gor! ., " '" 53000 
Frogger , , 530 00 
Chop LIller . 529 00 
Apple Pantc 523 75 
Bana BuggIes •.• 523 75 
SuDmaftne Commallder (ROM) ... $3595 
J umDo Je' Pilot (ROM) , 53595 
Soccer (ROM) " ' "." .. ,., ' ... 53695 
Gamestar FoolDall .. .. . , , , , , . CAll 

When new ATARIS are born, 
Eric Martin's will have them at 
newborn prices. For the latest 
from Atari , call or visit our store. 

One of the largest Atarl Dealers 
In the U.S. 

We take TRADE-INS. 
Call lor your price. 

IDATAHlggl 
f}A&w~Mr.. .J4.hPu..v 

FOI /asl ClDllvery send cer ltf,cd or cas/II" Ch&l:~S 
moneyOfatHs Of Cllfect oank wI,e rfans/e.s Personal 
Checlls aI/ow 2 10 J weel(s to c/eal Pflces rol/&l: IC,1511 
d,seounr ana a.e subject /0 Change Add ? lor 
crerM CiHd pUfChilSes Sh,pplng - Sof/w are $2 
1.1,mmum Hardware-call FOIOlgn mOlllflOS m vtled 
- add IS'. fOf sh'Dpmg Oh,o les,donts "dd65,. 
salliS la.K 



BIGGER IS NOT ALWAYS BETTER!
Higher cost doesn't promise better software.

All across America, and around the world, people are becoming computer literate: both in use and
purchase of a personal, home or small business computer. People are finding that more expensive com

puters are not always better computers. They are flocking to buy the low-priced, but high-powered
Commodore 64™. That is a smart decision. Very smart, indeed.

Perhaps you are one of the wise ones who has bought, or is getting ready to buy, a Commodore 64.
Good for you. Keep making good decisions. Compare before you buy software.

TRY THEIRS, YOU'LL BUY OURS

Compare the features and capabilities of both from the information below. Try theirs. Try ours. You

will see for yourself that more $$ doesn't give more software.

Feature

Suggested List Price

Copyable Disks

Data Loss w/Power Failure

Can you legally sell disk?

Warranted to operate properly?

Trade-In for Bigger System?

User defined colors?

Requires removal/insertion of disk for all entries

Includes Budgeting

Interfaces to G/L

Works with all printers

Meaningless number codes for account set-up

Easy-to-understand letters for account set-up

All programs big, slow loading, compiled

Working programs in flexible, fast loading BASIC

Backup to inexpensive tape?

Backup to disk available?

Max number of G/L Depts

Max Accounts per Cash Journal Entry

Max Debits/Credits per General Journal Entry

Minimum Disk Sides Required

When you compare, you will see that our BusinessWare™ for the Commodore 64 is like the biggest,

newest state-of-the-art systems for big business computers. Theirs? You may see that it is more like an

old system of days gone by.

You decide. It's your money, your time . . . and your decision.

gA Call for the name of your nearest dealer.

Dealers or distributors ask for our dealer/distributor pack.

Southern

Solutions

129.95

Yes

No

Yes

Yes

Yes

Yes

No

Yes

Yes

Yes

No

Yes

No

Yes

Yes

Yes

99

9

11

1

Info

Designs

199.95

No

Yes

No

No

No

No

Yes

No

Yes

Yes

Yes

No

Yes

No

No

Yes

9

1

5

3

PQ Box P, McKinncy. Texas j$o6g - (214)542-027$

1-800-527-4548 Available in Canada: Canadian Micro Distributors, LTD.

500 Steeles Avenue, Milton, Ontario L9T 3P7

(416) 878-7277

BIGGER IS NOT ALWAYS BETTER! 
Higher cost doesn't promise better software. 

All across America, and around the world, people are becoming computer literate: both in use and 
purchase of a personal, home or small business computer. People are finding that more expensive com
puters are not always better computers. They are flocking to buy the low-priced, but high-powered 
Commodore 64™. That is a smart decision. Very smart, indeed. 

Perhaps you are one of the wise ones who has bought, or is getting ready to buy, a Commodore 64. 
Good for you. Keep making good decisions. Compare before you buy software. 

TRY THEIRS, YOU'LL BUY OURS 

Compare the features and capabilities of both from the information below. Try theirs. Try ours. You 
will see for yourself that more $$ doesn't give more software. 

Southern Info 
Feature Solutions Designs 

Suggested List Price 129.95 199.95 
Copyable Disks Yes No 
Data Loss wlPower Failure No Yes 
Can you legally sell disk? Yes No 
Warranted to operate properly? Yes No 
Trade-In for Bigger System? Yes No 
User defined colors? Yes No 
Requires removal/insertion of disk for all entries No Yes 
Includes Budgeting Yes No 
Interfaces to G/L Yes Yes 
Works with all printers Yes Yes 
Meaningless number codes for account set-up No Yes 
Easy-to-understand letters for account set-up Yes No 
All programs big, slow loading, compiled No Yes 
Working programs in flexible, fast loading BASIC Yes No 
Backup to inexpensive tape? Yes No 
Backup to disk available? Yes Yes 
Max number of GIL Depts 99 9 
Max Accounts per Cash Journal Entry 9 1 
Max Debits/Credits per Genera l Journal Entry 11 5 
Minimum Disk Sides Required 1 3 

When you compare, you will see that our BusinessWare'M for the Commodore 64 is like the biggest, 
newest state-of-the-art systems for big business computers. Theirs? You may see that it is more like an 
old system of days gone by. 

You decide. It's your money, your time . .. and your decision. 

Ca ll for the name of your nearest dealer. 

Dealers or distributors ask for our dealer/distributor pack. 

PO Box p, MCK.innry. Toms 75069 - (~14) 542-(}27S 

1-800-527-4548 Available in Canada: Canadian Micro Distributors, LTD. 
500 Steeles Avenue, Milton, Ontario L9T 3P7 
(416) 878-7277 



force field.

Shield depots are also lo

cated around the force field

perimeter. When you fly through

one, your ship turns from solid

white to flashing colors - and

you are invulnerable for ten sec

onds. You can even ram and

destroy the attack fighters. But

don't neglect your main mission:

eliminating the Mega Mines.

For Experts Only

When you begin Astro Chase,

you are in level eight. With the

Select button, you can choose

any one of 24 levels. Each time

Earth is destroyed, you move

down one level. But if you de

stroy all 16 Mega Mines, you

move up to the next higher level.

And if you go beyond level 24,

you reach the master level (24-

34); it's definitely for experts

only.

The graphics in the game

opening and the intermissions

after each group of seven levels

strikingly depict the spaceport

on Earth. In the first sequence,

you, the pilot, walk out and beam

onto the spacecraft, which lifts

off in a blaze of rocket fire.

The pilot returns to the

spaceport in the first intermis

sion, looks around, and asks,

"Where is everybody?" Each

scene that follows is slightly

different. If you move from the

lowest levels all the way to the

expert grade, the intermissions

provide a little story line within

the game.

The action in Astro Chase

can get pretty frantic as you

dodge the fighters, bouncing

into planets and stars - all the

while trying to stop the un-

deviating Mega Mines. But you

can succeed by mastering your

ship's movement and devel

oping a prudent strategy for

engaging the Mega Mines. If

you like space-action games, this

is one to look for.

Astro Chase

Parker Brothers

50 Dunham Road

Beverly, MA 01915

(617)927-7600 ©
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Galactic Blitz For The VIC-20

Tony Roberts, Assistant Managing Editor

You're sitting alone in your

spaceship when, suddenly,

swarms of aliens, daring you to

shoot them down, appear in the

darkened sky. The aliens swirl,

dart, and loop-the-loop before

streaming off out of sight. Sec

onds later they return to taunt

you again.

The game is Galactic Blitz,

produced by Tronix for the un-

expanded VIC-20. The instruc

tions are simple: shoot down the

aliens, pile up the points.

Galactic Blitz, programmed

by Jimmy Huey, is a smooth,

fast machine language game that

looks deceptively easy. But it

turns out to be devilishly frus

trating and mildly addicting.

Throw in the eerie whine of the

aliens and the game takes on a

hypnotic quality.

With a joystick, you move

your ship back and forth along

the bottom of the screen. You

fire in onlv one direction -
J

straight up.

The aliens, which attack in

groups of 15, could easily find

work in the National Football

League. They run patterns more

precisely than any wide receiver.

They swirl, climb, and dive one

after the other until all 15 have

either been shot down or have

completed their pattern.

But even as the colorful alien

squadron dazzles you with its

precision flying, its members are

on the attack. They drop a bar

rage of bombs that keep your

ship on the move.

Be Prepared To Dodge

The 15 patterns the aliens employ

are easy enough to learn, but

discovering the best defense

against each is more difficult.

If you find yourself cowering

in the corners to avoid the bombs

raining down at center screen,

you may lull yourself into

thinking you've found the an

swer. Check the score counter,

and you'll find many of the aliens

are blinking off the screen before

your hits are recorded.

As the game progresses, the

aliens move lower and lower,

giving you less time to react to

their bombs. In one pattern the

crafty attackers fly off the bottom

of the screen, then reappear

right where you're likely to have

positioned your ship. Just when

you thought you were in control,

you've lost another vessel.

Galactic Blitz is easy to play,

but not easy to beat. And you'll

find yourself trying to win again

and again.

Galactic Blitz

Tronix Publishing, Inc.

701 West Manchester

Inglewood, CA 90301

$24.95 ©,

CARDETTE LETS YOU

USE ANY

CASSETTE

PLAYER/RECORDER

WITH YOUR VIC-20®

With the new CARDETTE from

Cardco, inc. you can interface with

any standard cassette player/re

corder to save programs and load

them with ease into yur VIC-20".

No longer are you restricted to

using only the VIC Datasette. Just

add a CARDETTE and you can use

the tape unit of YOUR choice.

The CARDETTE comes with all

necessary cables and wires to

complete the hook-up. Nothing

else to buy. All you need is YOUR

tape player/recorder and your

tapes.

Price: Just $30.95

SENSE" :.•■

TO ORDER:

P.O.BOX 768

WICHITA. KS 67201

(316)263-1095

Handling charges S3 00

C O.D.(AddS2 0O)

Personal checks allow 3 week delivery

VIC-20' is a registered trademark ot Commodore

Prices subject to change

fo rce fi eld . 
Shield d epots are a lso lo

cated around the force fi eld 
perimeter. When you fl y through 
one, your sh ip turns from solid 
white to fla shing colors - and 
yo u are invulnerable for ten sec
onds. You can even ra m and 
destroy the a ttack fighters. But 
don' t neglect your ma in mission : 
e limina ting the Mega Mines. 

For Experts Only 
When you begin Astra Chase, 
you are in level eight. With the 
Select button, you can choose 
a nyone of 24 levels. Each time 
Ea rth is destroyed , you move 
down one level. But if you de
stroy all 16 Mega Mines, you 
move up to the nex t higher level. 
And if you go beyond level 24, 
you reach the mas ter level (24-
34); it's definitely for experts 
only. 

The gra phics in the game 
opening and the in termissions 
after each group of seven levels 
s trikingly depict the spaceport 
on Ea rth. In the first sequence, 
you, the pilot, wa lk ou t and beam 
onto the spacecraft, w hich lifts 
off in a blaze of rocke t fire. 

The pilot returns to the 
space port in the first intermis
sion, looks around , a nd asks, 
" Where is everybody?" Each 
scene that follows is slightly 
different. If you move from the 
lowes t levels a ll the way to the 
expert grade, the inte rmissions 
p rovide a little s tory line within 
the game. 

The action in Astro Chase 
can get pretty fra ntic as you 
dodge the fi ghters, bouncing 
into planets a nd stars - a ll the 
w hile trying to s top the un
d eviating Mega Mines. But you 
can succeed by maste ring your 
ship's moveme nt a nd devel
oping a prudent strategy for 
engaging the Mega Mines. If 
you like space-action games, this 
is one to look for. 
Astro Chase 
Parker Brothers 
50 Dil l/ham Road 
Beverly, MA 01915 1Ft 

(617)927-7600 "" 
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Galactic Blitz For The VIC-20 
Tony Roberts, Assis tant M anaging Editor 

Yo u' re sitting alone in your 
spaces hip w he n, suddenly, 
swarms of a liens, da ring you to 
shoot them d own, ap pear in the 
da rkened sky. The aliens swi rl , 
da rt, a nd loop-the-Ioop before 
s treaming off out of sight. Sec
o nds late r they re turn to taunt 
you aga in. 

The game is Gnlnctic Blitz, 
p rod uced by Tronix fo r the u n
expa nded VIC-20. The instruc
tions are simple: shoo t down the 
aliens, pile up the points. 

Gnlnctic Blitz, p rogra mmed 
by Jimmy Huey, is a smoo th, 
fas t machine la nguage ga me tha t 
looks deceptively easy. But it 
turns out to be devilishly frus
trating a nd mild ly add icting. 
Throw in the ee rie w hine of the 
a liens and the ga me takes on a 
hypnotic quali ty. 

With a joystick, you move 
yo ur ship back a nd fo rth along 
the bottom of the screen . You 
fire in only one direction
straight up . 

The aliens, which a ttack in 
groups o f 15, could easily find 
wo rk in the Na tiona l Foo tball 
League. They run patte rns more 
precisely than a ny wide receiver. 
They swi rl, climb, a nd d ive one 
a fter the o ther until a ll 15 have 
eithe r been shot down or have 
completed their pattern . 

But even as the colorfu l a li en 
squadron dazzles you with its 
p recisio n fl ying, its members a re 
o n the a ttack. They d rop a bar
rage of bombs that keep your 
ship on the move. 

Be Prepared To Dodge 
The 15 pa tterns the aliens employ 
are easy enough to tea m , but 
d iscovering the bes t defense 
aga inst each is more di fficult. 

If you fi nd you rsel f coweri ng 
in the co rners to avo id the bombs 
raining d own a t center screen, 
you may lull yo urself into 

thinking you've found the an
swer. Check the score counte r, 
a nd you' ll find ma ny of the a lie ns 
are bl inking off the screen befo re 
your hits a re recorded . 

As the ga me progresses, the 
a li ens move lower a nd lower, 
giving you less time to react to 
their bombs. In one pa ttern the 
cra fty a ttackers fly o ff the bottom 
of the screen, then rea p pea r 
right w here you' re likely to have 
positioned your shi p. Just when 
you thought you were in contro l, 
yo u've lost a nother vesse l. 

Gnlnctic Blit z is easy to play, 
but not easy to bea t. And you' ll 
find yourself trying to win aga in 
and aga in . 

Ga lactic Bl itz 
Trollix Pllblishillg, l11c. 
701 West Mal/cilester 
II/glewood , CA 90301 
$24.95 © 

CARDETTE LETS YOU 
USE ANY 

CASSETTE 
PLAYER/ RECORDER 
WITH YOUR VIC-20® 

With the new CARDETTE from 
Cardea. Inc. you can interface with 
any standard cassette player / re
corder to save programs and load 
them with ease into yur VIC-20 . 

No longer are you restricted to 
using only the VIC Datasette. Just 
add a CARDETTE and you can use 
the tape unit of YOUR choice . 

The CARDETTE comes with all 
necessary cables and wires to 
complete the hook-up . Nothing 
else to buy. All you need is YOUR 
tape player / recorder and your 
tapes. 

Price: Just $30 .95 

TO ORDER: 
P.O. BOX 768 
WICHITA. KS 67201 
(316) 263- 1095 

Handling charges 53 00 
COD (Add S2 (0) 
Personal checks allow 3 week delivery 
VIC-20· IS a registered trademark 01 Commodore 
Prices subjeello change 



THE FIRST ANNUAL

HACKERS

• 1st PRIZE*

$100000
and Royalties

• 2nd PRIZE*

s50000
and Royalties

• 3rd PRIZE*
-UNLIMITED-

s10000 and 1 year
Magnetic Magazine

subscription

Do something with your Programs!

Send them to us and receive $$s,
royalties, directions, suggestions,

and marketing assistance. Winning

programs will be marketed individu

ally or as a part of our Magnetic

Magazines. If you have an Atari

400/800, Commodore 64, VIC-20,

TRS-80 Color, IBM PC, Apple II -

you could be a contestant.

For complete information write or

call toll-free:

programmer's
.1 division of rUTUHEHOUSE, INC.

p.n h.ix 347(1, thapp] hill, north mmliji.1 27514. t

1-8OO-334-SOFT

'-^THE MOST VALUE FOR YOUR,

<_O* The All Cassette Magazine
'k 5 or more original programs per month

GAME - EDUCATIONAL - UTILITY
average cost less than 88C oer program

The Original Video Newsletter

Articles - Hints - Reviews

DELIVERED MONTHLY TO YOUR DOOR

Don't be outFOXed: Subscribe Today!

FOX 20:™
The magazine for *Vic 20 users

P.O. Box 507

Deer Park, Texas 77503

(713)473-6723

S53/yr U.S. S63/yr. Canada & Overseas $6.50 Single Issue

Alt orderi pm-paid (U.S Funosi Auihor L Dealer inquinei

catalog tor more information on our other Fine products.

Texas residents add 5=t Sales Ta.

Send lor our tree

FOX 20: A division of Foxfire Systems, Inc.

MAGIC MOTHER

VIC-20
SIX SLOT BUS

EXPANDER

Accepts any VIC-20 compatible cartridges

Writo enable / disable control for each slot
Illu si rated assembly and operation guide
RAUs retain contents even wt>en deselected

Fufiy compatible with cartridges up to 32K

Recontigufable slots lor maximum ease ol use
Allows remapping cartridges without modifying them

Allows systems of up to 40K RAM - up to 29K RAM in BASIC
Operates from VIC-20 power supply, or, from optional on board power supply (not included)
6 cartridge slots • 6 no-mar feet for solid support
Bus line buffers • Powef indicator
System reset button • Expansion connection at rear
Fused to protect VIC-20 • Special features lor experimenters
Gold plated connectors • 90 day touted warranty

Bate board $42.95, Kit $84.95. Assembled and tested S97.9S

Write for quantity discounts. Add S3 for shipping & handling. Ohio residents add 5 1/2 %.
Check or money order only. Personal checks allow 2 weeks to clear. Dealer inquiries invited.

XENTEK Corporation. P.O.Box 411, Xenia. OH 45385

■ VIC-20 is a trademark of Commodore Business Machines. Inc.

VIC-20 SOFTWARE

S19.95

In this hi-res, fast action, arcade style game, you, the fly. must
maneuver around the boards by climbing up and down the ladders

and eating fruit along the way for points. Sounds easy? Well,

there are three nasty spiders that would just love a juicy fly for lunch,

and a sticky web waiting to trap you. This game will keep you

playing for hours.

Send check or money order plus $1.50 postage and handling to:

Southern Software, 1914 N. Parkway, Corinth, MS 38834

Call 601-287-1676 for C.O.D.
Requirements: Joystick. 3k. 8k. or 16k expansion.

COMPUTE! is looking

for good articles,

tutorials, and games

for the Timex/Sinclair

Commodore 64 and

Color Computer.
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THE FIRST ANNUAL 

HACKERS 
OPEN 

*lst PRIZE* 
s1oo000 

and Royalties 

*2nd PRIZE* 
s50000 

and Royalties 

*3rd PRIZE* 
-UNLIMITED-
' 10000 and 1 year 
Magnetic Magazine 

subscription 

programmer's~ 
.t divi!. ion of l"UTt1Rl:HOl1SE, INC. 

II ." hn): 3-0 0 . • h.ll",1 hill. lI"n h ldruliurl 27S14 , 919.9('7.Uijbl 

1-800-334-S0FT 

0 <> THE MOST VALUE FOR YOUR 0-
C). The All Cassette Magazine ~Or 

C'l,; 5 or more original programs per month 
GAME - EDUCATIONAL - UTILITY 
ave rage cost less 'han B8 t; per program 

The Original Video Newsletter 
Articles' Hints - Reviews 

DELIVERED MONTHLY TO YOUR DOOR 

Don't be outFOXed: Subscribe Todayl 
FOX 20:~ 
The magazine for ·Vic 20 users 
P.O. Box 507 
Deer Park. Texas 77503 
(713) 473-6723 

S53 /yr. U.S. S63/yr. Canada 8. Overseas 56.50 Single Issue",>4..--"-. 
All Otde .. lI<e-pakt CU.s. Funcbj ""11'\01' &. 0 .. 1e, ,nqUIf'" in""!ed send lor CHIt I ... 
u~Jog lor mo,,, inl Ol'mlhon on OUr 011'1'. line prOduct&. 
Texu lulOen!, ada S'lb Sales Tu 

FOX 20: A division of Foxfire Systems, Inc. 

MAGIC MOTHER 
VIC-20' SIX SLOT BUS 

EXPANDER 
• Acceot, any V1C-20 compatible cartridges 
• Wrlto enable I disablo control lor each slot 
• 111.1'1'3100 asselT'Oly and OPeration IJJide 
• RAMs relaX! content . &Yen when dese\ocl OO 
• F~ conoatible with cartridges I.() 10 32K 
• ReconflQSabIe sIolS lot ma:r.i'run ease 01 use 
• Ale .... , remapping cartridges withco.st modilyng them 
• AIows systems 01 I.() 10 40K RAM - I4l to 29K RAM n BASIC 
• ()perales 'rom V1C-20 DOWer supply. or. from optional on board power suPPly (nol included) 
• 6 cartridge slot' • 6 no-mar loet lor solid support 
• Bus line bullers _ Power i'ldicalor 
• System fosel button • E:r.pansIon comection 01 fGar 
• Fused to protect VIC-20 • $pec:iaJ IcallSe. lor e:r.oerWnen!ers 
• Gold DIaled comec:tors • 90 day lIMed warranty 

s&e board $42.95. Kil $84.95, A»OITtied and luted 597.95 

Write lor ~tity dsc~s. Add $3 lor ~ & hancli'lg. Ohio residoots add 5 112 '91.. 
Chock or money order only. POfSonal checks allow 2 weell s 10 clear. Dealer ~s invited. 

XENTEK Corpclfalion, P.O.Box 411 , Xcria. OH 45385 I X 'NTEK I • VlC-20 is a trademark 01 Ccnmodore Busi"less MadWles. Inc. 

VIC-20 SOFTW .......... 
~~rMGERS $19.95 

In this hi-res, fast action. arcade style game. you, the fly. mus t 
maneuver around the boards by cl imbi ng up and down the ladders 
and eating fruit along the way for points. Sounds easy? Well, 
there are three nasty spiders that would justlo\le a juicy fly for lunch, 
and a sticky web waiting to trap you. This game will keep you 
playing for hours. 

Send check or money order plus $1 .50 postage and handling to: 

Southern Software, 1914 N. ParkWay, Corinth, MS 38834 
Coli 601-287·1676 lor C.O.D. 

Requiremen ts: Joystick. 3 k. 8k, or 16k expansion. 

COMPUTE! is looking 
for good articles, 

tutorials, and games 
for the Timex/Sinclair, 

Commodore 64. and 
Color Computer 

August 1983 COMPUTE! 129 



WKW55

computer mail order

TP-1

Trtc

JHn

GOr,

PRINTERS

SMITH CORONA

torFaaa

,»n,c I lypawrna.

C. ITOH [TEC]

111

Pro-Mar 851 OP

Pioornar 8S10S

Prownlar IIP

Hrownlar II S

Bur

Pita

-ritar F1 o 40

Wlll.i F10-SS

OKIDATA

Call toi pnca and informa

OKIOATA82*. B3A B4|Pl

e4(Sanil|, B2 1 93.

1499 OO

1139 00

■439 00

1309 00

1379 OO

15TB 00

1S99 00

■ 749 00

1I1S9 00

11G49 OC

nonor

rallal}.

C S i I ■ C pOCm 1 <. J n I.. <,, < ■ 1 ,<. n ,, n I I -. OH

RISO. MISO HISOF-I F1B01MX100

IQB

MicroPtum 164S.00

132 (Fuihr Coniiguwa) II 599 OO

BO Fui , Cj-'i.r.r; 11199 OO

Call (or olhar corMiguiaiiom.

■TAR

Ownlnl 10 . tils 00

Gamin. IS Mas 00

Sanal Hoard »75 00

OAlBYWniTER

2OOO |Lan*r Quality] 11 149 00

T.acloi f—6 11 OO OO

DIABLO

e» *99900

830 1178000

©TeleVideo

TERMINALB

910 1559 00

9ISC , . 1BB9O0

92OC 1/39 00

92SC 1719 00

950 , 1929 00

COMPUTERS

BOOA 1I2S9.0O

003. (2049 00

802H (4095 00

BOS/JO 14949 00

S1674O to899 00

■03 »1B4B 00

180ZC 13399 00

1603. . CALL

SEC
COMPUTER*

BOOO CALL

BOO1A 1665 OO

0031 J666 00

•013 1110 00

MO! CALL

PRINTER*

■033 1419 00

7710(7730 (2249 00

3510/3530 11549 OO

MONITORS

JB-1260 11 19 00

JB-1201 1149 OO

JC-1212 1399.00

JC 12 302 ...UN 00

JC-1203 (S4S 00

■..»v"".

Call on Eagle 8 Bit A 16 Bit

Computers A Software

MODEMS

HAVES

Smin 1319.00

Smart 1200 |t 300 Baud) .J519 00

Cnronograan tlSS.OO

Miciomoflam 100 ... 1309.00

Micromodam II (379 OO

Micromodarnll|wirhlam<|. UH.0O

Smart Com II. 199 00

Smart 12O0B CALL

NOVATION

J-C"! 1119 00

Cll 1144 00

D-Cal.. (15B.00

103 Smart Cat 1189.00

ApplaCit :i 1279.00

103/213 Smart Cat . .. 1438.00

31 3 *ODI«C.I II 1609.00

ABBltCll N II IIJpar.Qj . 1309.00

ANCHOR

Mark I IHS-333J . .179 00

Hark II (Atari) 179 00

Hark III (T.I.-99) .. . HOB 00

Hark IVICBM PET] .1125.00

Mark V lOiburnal 195 00

Mark VI <IBM<PCI . .1173.00

Mi* VIIIAuB An. /Auto DiaA 1 99.00

TH S-8O Color Comrjuiir . .199.00

9 Volt Powar SupBlt . ..I9.OO

Mark VIM CALL

MONITORB

AMCr.H

30OO 1159.00

3OOA 1169.00

JtOA (169 00

Color 1 1379 00

Color I plui 399 00

Color II (439 00

Color III (349.00

■MC

1IAU 19' Gr»an . . . 179.99

1401 13 ColorlWld Ra>| 1389 00

9191 U 13" Compoilla 1329.00

TAXAN

OGB 1 IH.H.tJ 1399 00

RGB III 1499 OO

12 KGrMA .1119 00

12 * Ambar 1135 00

ZENITH

ZVM 131.. 195.00

ZT-I TumtUl 1369.00

U.S.I.

Pil.9"Graan 199.00

P12. ii-onan 1119.00

Pi 3. 11" Amlxr . 11S90O

Pi 4. 9 ■ Ambar .. . . 1139 00

1400C 14' Color 1399 00

PANASONIC

JH3OOU33KParB Compolar .1303.00

MONITORS

CT-16010'DutlMoaaCMor 1299 00

DTD1000 10" ROB 1349.00

DTD1300 1J-RCO/Compoa. .1439 00

NEC

3BBO PRINTER... SI BAB

PERCOM/TANEDOM

□HIVEB

SV. ' 1S0K Oilk Drvra 1249 00

5'.." 330* Dilk D"» (2B9 00

AMDEK

31OA AIKDar Monilor .1169 00

Aman>llll3 Onvaj. 1499 00

DIV PloRll 1599 00

Color II 1439 00

AST

MagaPluiM (399.00

OUBIE

PCKajtooard 131BO0

SOFTWARE

McroP>oWoraSIar/MaHMarga..l3t9 00

I.U.B. BnyvrtUHl 1J4B.00

I.U S. Eiiyipallar tlJB.OO

(■••en PtcUga (GLJAP/AR1... 141 9.00

PROFESSIONAL

■OfTWARE

PCPIuHWorOProcamnol 1319 00

CONTINENTAL

■OFTWAOE

1.00

ThaMomaAccounlaoiPlui .. 1109.00

BVNAPBE

Fill Utmoo 1119.00

Wn

APPLE IBM

149 00 199 00

IBS.00 189 00

189 00 199 00

n/l (99.00

READY FORMS

I gnuklnu Labl*(TrK3.FHai..l9 95

1 5 " flapon Pap*r{Tr>e1 Fgadl-. .124.95

B'l'BlnkWMPapanTraci FHd)..119.9S

SVi'BInk EmfTnel Faad|. .114.95

SANYO

MB10OO Cf.mDut.r .11599 00

INCLUDES FRE£ SOFTWAHEr

MicroPro WordStar. CaIcitar.

Mail Mi.g. 1 Rapon Star.

MB 160 Addon Dnva ....(S39.0O

SJOOLattarOu.htyPrmtar.. 1B99.00

TIMEX

SINCLAIR

1000

Ct commodore

153O Color Pnntar/monar .. 116B.0O

1525BOColumnPrmt«r.. (339.00

"■IDDiliiw. 189.OO

IB41 Singla DiBk Dnva ... 1339 00

laooviCModam (fli.oo

1610 VIC Tarm 40 (49.00

18S0 AD/AAMod*rn (159.OO

1701 14" Color Monrlor... lisa.00

■■ ! ■ ■ Jo,«!'=■* •"-.!-. 15.99

1313 Paddlai 111.99

I 1 10 VIC BK 142.00

1111 VIC 1EK 169.OO

1011 RSI31 Intarfaca (43.0O

1311 Supar Eipandtr (53.00

1906 SuDar Allan (33.00

IB 10 RMar Nai Haca 133.00

191T VooOooCailla .. . .129 00

1922 Coimic Cigncnar . 135 00

1923 Gort 12B 00

1914 Omasa Rac* 13O.00

M0VIC3ORafannuGuKla .. Hi.00

C8U94 Htl.r.nc. Guid... .110.00

EASV BUSINESS

SERIES S4

■nyFU*. 179.oo

£..» Fmanca (39.00

Ea., Mall .139.00

Ea.y Sc«ol 179 00

WonJMactina/NimaMactuna . 133 OO

PROGRAMMER

SERIES B4

CBM B4

$369

VIC SO

$99.

BO32 ssga.oo

iiasa tuao oo

BOOO ■BBa.OO

B-1 EB (TOB.OO

4Qfi4.. ...SSaS.DO

eOGl ■038.00

aoso saia .00

hobo si iaa.00

aoaoiSMeg. hoi . ..•ibbb.oo

BOOO 17 5 Mag HDI. .. >81 OB OO

4OB3 B3TB.DO

BDE3 ■OOO.OO

edoo Let Ouai. Pnni.. •I3»a.oo

. aaatCP •■ '■■■■■

. fog do

Logo _

Pilot

P»l Emulator

Scraan Ennor

ViO.o/Muiic Support

(39 00

.119 00

119 00

125.00

115.00

.139 00

ART AND MUSIC

SERIES On

Muiic Machma 125 00

Munc Compoiar 125.00

Mala Muiic I 17 9 00

COMMERCIAL DATA

Molar MouH'20 123 00

C»nlipo0a/30 (23.00

FFO99a»(2O/B4> 123.00

CREATIVE SOFTWARE

AlIroBlltl (33.00

Bl.chHoK 132.00

Trafhman 133.00

Horn* Fmanca 127 00

Horn* tnmtniaiy 11300

UMI

Amok 130.00

Malaor Hun (4O.OO

UlM Blm (30.00

ViUrm A (18.00

"■• *lt«n US.00

II" Ml••>•!]•■- BSOB OO

Thi BDft dam VIBfl.OO

Jinom BOaC/14 CALL

ADAIBOOCBMIOPan lnl_.>SB.OO

AOAldOOCBM loSar Inl^aBB-OO

PROPESBIONAL.

SOFTWARE

InloPro

Word Pro 1 Plui

Word Pro 3 Plui

.. .179 00

„ 11S900

. 1159.00

.. ties.oo

Worn Pro 4 Plum 1299.00

Word Pro S Plui . . . 1299 00

Adminmaler ...1379 OO

W°"""'°M I699S
SoallChaekar CALL

CAROCO

vic ;;o niM B4

LigHIPan., 132 00

Ca»>1tn Intnrtaca 129 00

Pariilal P'mtar Inlarlaca 184 DO

3SU Eipan i.tnvrnKal 3O only) 13 3.00

SSkJ 6ipar».lnlartae»(20onVJ- 179 00

HEB

Shimum(ROM) 129.00

Protactsf IROMJ 132 OO

Robot Panic{BOM).. . . 129 00

Pi ratal (ROM) 139 00

HES Wiiiii IBOMI. 139 00

Call on our Large Selection of

VIC 20 A C-64 Software, such as:

CPYX, Mlcro«pac, Quick Brown Fax

Kansas City Software.

PC-1 5OQ

POCKET COMPUTER

$159.

PC125O 5BB.QO

CE150 Pnntar. PIottt

CaitiHa Intarfaca Ui

CE1S5BKRa

CE13S Pnnt.

MOO. ..194.00

Catt. .1139.00

149.00

VISA*

computer mail order east:

800-833-8950
In PA call [71 7)327-9575, Dept.SOG, 477 E. 3rd St., VVi lliamsport, PA 177O1

international ORDERS: All shipments outside the Continental United States must be prepaid by certified check only.Include 3% (minimum

S3.OO) shipping and handling, educationaldiscounts: Additional discounts are available Irom both Computer Mail Order locations to qualified

Educational Institutions. APD s. FPQ: Add minimum S5.00 shipping and handling.

.MITH COAONA 

C. II_ n c.oo ' ... 1...., lI.bo , . 1 

" .... ..tI 00 
1131.00 

'.39.00 

C . ITOH ITEC) 

Co"II • • 

~e."'I . f '~'OP 

~e"'''I. ' '~IOS 
~e .. ",. , II ·P 
_ .. nl . , II·' .... 

"."", ... , FI_. 
~,~ ...... ,. , '.Oon 

1209 00 

U1l.00 

ur •. oo 
" " .00 

. . 114 ' .00 

'''''.00 
11 .... . 00 

O KI O ... TA 

C.II lOt ""U . .. d 'n le"ulie~ 0 1 
OKlO ... f .... , ... . . 3 .... , . , ,,.,.11"'1. 

"(S"".'I. n. '3. 

C"1Ot1>hC" __ " __ EI'SOfot 

1II.QQ. M .QQ . .. .QQn '.QQ .... ,OO. 

'D. 
"'hclO~'''' '' . . ..... 00 

.n "ul.,. Ce"".u,ood , . 115" 00 

10 " u '", C .... "I .. 'oodl . ' 1311.00 
C. II I ... 1'''', • • c...".,u, . "e" • . 

G."" ,,; '0 
G41", '", 15 .•. 

• TAR 

So ... , 'e •. d ............. 115 .00 

OAI.VWAIT.R 

XlOO IL.n., Qu o"Iy' ' 11 . ' .00 
f,oc, ... f_ ..... . ,01 00 

O , .... L. O 

120 .. ' ' ''00 
.. lIr ... OO 

TERMINAL.S 

1I0 ......................... u".00 
9UC .... 16M.00 

noe .,31 00 
.ac . 11 1 • . 00 

.SO .. "" ,00 

COMPUT. RS 

IOOA • '12" .00 
102.... . .. U .... OO 

102H .. • .... 5 .00 
_,~. .. ..... ...... . 00 

.II/ &() . .. H • . OO 

103.... """ .00 
.602G .... 

NEe 
1000 .................... .. ... C ... LL 

.. eu 00 

un 00 
. .5&. 00 

Il00'''' . 
103 . .... 

1012 •.. -, 
1023 .. 

C"'ll 

.. It 00 
"'011130 ..............•. • 22 ••. 00 

35'0/ 3»0 ................ 11 5&.00 

MONITORS 

JI·1 21O .................... . " • . 00 
JI· .20, • 

X ·U12 ..... . 
X ·U ·202 ..... . 

X · .20l ..... . 

' ''.00 
.. .• .,11.00 

" " .00 

' 5&'.00 

eaGLE 

c .1! on EIgl. 8 8 11 a 18811 

Compul.,. & Schwer. 

MODEMS 
HAV •• 

5 ... ..., .... ................... "' • . 00 

5 .... " 1:1'001'2001 . .... ' " ' SltOO 
ChlO .. OII .. "......... . 11 " .00 

" ,e"''''0<1.''' 100 .......... . 3011 .00 
........ ",..00 

... c_"',i(w,,,,, ..... ' ...• 2 ... 00 
5 ...... Co ... II .. . . HOO 
S", ... 1:1'001 .......... CilLl 

NOVATION 
J-Ce, •• , It.OO 

C. . . .. 11 ... . 00 

00(:., . . ......... 11 5 • . 00 

'03 S ...... C., • . '16' .00 

ilp",," C., :, .1211.00 

' 031212 S .... n C Ol .... ... ' • . 00 
2111op .... . C. 'II .. . lI0II .00 

Iopp", Coo 1121 2 Upg'. (I" •.. 13O!I .00 

ANCHOR 
...... , I"'S·n21 

...... " C" ,. i 'l 

... ... IIIIT .I.·H' 

...... IY'C . .. ·PET' 

... ... Y (0 . 1>0''' . 1 . 

... ... YIII ... ·PC' 

.. 11'.00 

11'.00 
.. .. 01.00 

... .. 25 .00 

.. .. ~ . OO 

.... 11 " .00 
...... ..." ...... ""......,._~ .. U • . OO 

TAS·tIC Colo' C""'P"'" ... , . .... 00 
• Vau Pow .. . SUPp'r 

... ... YlII .. . 

.. ... ,00 

. .•.. CilLl 

MONITORS -. 
lOCI ..... . 

)10 .... .. 

ColO. I . 

ColO, I pi .... ..... 

COIO'" .. 

Colo' III 

.MC 

' 1$'.00 

.. ..... 00 

. .... 111'.00 

. 12".00 
281 .00 

" 3'.00 
... n .... oo 

12"'U t2 ~ G..... . ., • ••• 

leoll:1~C_ C"od · III"I •. ':1" .00 

"" U 1:1~ Co ... PO"" ••. U2'.00 

T~N 

IIIG., CH" " " 1 
1110 •• 11 •• 
12HG._ .. .. 

.12H.OO 
..... . 00 

' ' ''.00 
U il.......... .. .. 1125.00 

Z . NITH 

ZY" 121 ..... .. S.OO 

Z,·. h.""".1 •. U".OO 

U . S . I . 

po; • • • " G ..... ............... .... 00 
po; 2 . 12" G..... . .. ... 11 It .OO 

~:1. 12 " "'",0., . .. " 5' .00 
PI .. . . " il ... o., ... ... 11 11.00 
1400(: . e~ c_.. . .. • 2 ... 00 

PANA.ONIC 

JlIlOOUntt ...... Cotn_ ... • lOII.OO 

MONITORa 

111 ·.20 .2 ~ H ' · III .. G'."" •.• •• 58 .00 

CT·'eo.cr"",",_~ ... U" 00 
OT·O'OOO 10 .. 110 . ........ . ,.. • • 00 

OT.Q.lOO 1:1"fIG.....c-. ..... H .OO 

= -;:;~~. 
= =-:. =:= ==-=":'= 

N.C 
3ISDOPAINT.R .. • '1114111 

P.RCOM/TANODM 

ORIVE. 
S \~ .. IIOIl OIo~ Otto . ...... . . 2 ••. 00 

5\o~ 3201l 01 •• Dr ... ....... . ,...00 

... MO . K 

l10A "'m ... , " 1' .. 111'" ..... 11 ••• 00 

il .. d .. ~ 1I' l l " Dr .... , . . ... ...... 00 
OlY PI<MI .. , •.•.... 1581.00 

Ce .... II . ...... U:1' .00 

.OT 
.. ••• Plu." .. ........ .... . 3.i.00 

QU.III! 
~ Ko.,..,e... . . ....... Uli .OO 

.O"TWARI! ............. _ .... _ _ ... 3' • . 00 

I.U s . roo""",. , II . 

IUS. £ .. ,.""" . . ......... . U • . OO 
___ IGU""/""" .. ""'.00 

PRO ..... 'ONAL 

.O .. TWARIE 
O'CPI~oIW_~ ....... , ... I3, • . OO 

CONTIN . NTAL 

.O"TWAAII 

' . 'CI ...... M/ fo' ... L. n ~, ... • ' • . 00 n,._ . .o.cooun .... ,PI ... .. "01.00 

, ~ .... " . ... . .. ........ . " • . 00 

P... ...PPLE laM 

H. "',00 .... 00 

III........ .. • . 00 U. 00 
a •• p" .... 00 • ••• 00 

W<". tV . " ' .00 

READY FORMS 
I "OI'l-_ .... loIIIo(T'""' .f~ ...... ~ 

15- 111--, "-rr....",F_l ... I~".'S 

1I",-IIn. Wnt .... po.oft..a.F~ ...... 15 

II ... .. " .. ~ r .. . , t,"cl . f_dl ... .... . ., 

SANYO 
.. 11000 Co", .... ,.. . I1SH.OO 

IHClUO£S FIIU SOFTW ... IIE I 

""'10_ . wo.<I$'.,. Co'e .... . 
.. . 11 ........ lI.pot1 S •• •. 

.. . '10 A .... 1'" 0" ... ...... . S3g .00 

noo l ." ... ovol.1y ,",inl .. .. 11111.00 

TIMEX 

SINCLAIR 

~ooo 

I.K ...... 0.., M Odu,," .. • ... ..... . . 5 

Vu·C. lc . ....... 11 1 . ., 

Ch.c_ '(1(1 . ...... ~ . ....... 11 3 .• S 
T" . 0, .... 1... ...... . .... 11 .... S 
Th. I ... ~ ................. ... II:1 •• ~ 

S'oco 01''''''' ............... " .. t5 

le . ... "'on~~ "'",enl ... ..... 1 .• 5 
.. ,114 ... , . ~I"' .. . . .. "09.00 

OAaVT • • O .. TWARII!! 

Gro"hH: ' ..... . .. . .. 2 .H 
HO"' '' Iud ..... .. .. .. . . ... .. 2 .ii 

H" ..... I ...... ' .. .., .. ...... . .... . " ••• 

' ''''0'''' Too .................. . u .•• 
""" ... I .. d ......... • . .... . ,5 .•• 
S.I.e .. .. .... . 12 .•• 
"'"0 .. 1' ....... .. .. 112." _u ....................... 111 .•• 

(:: commodorE 

U20 Colo. """',"P1o".. .. ..... 00 
'~~SIOColu ..... ~ .. , . ' ... l3l' .OO 

'5:JO 0., ••• " • .............. 11 • . 00 
15" Sin.', 01 . _ 0.; .. .... 13:1 • . 00 

I_VIC " Od . ... ........... . . 5 ,00 
"IOVIC T .. ,,,, &() .......... "" .00 

16)0 ... 0 1 .... " Od . ... ....... . 1$ • • 00 

Iral ' .... Colo' .. 0 .. 1I0 • ... " " .00 

Ilil J~lIc~ . ''''''h' .. , ..... u .•• 
I" ~ p.ddl. o ...... . ....... ,II I .•• 

"IOY'C ,K ................. ... ' .00 
., .'Y'CIIIK ..... , ......... . , • . OO 

101 I IIsn2 In, • .toc .. ....... .... 1 .00 

12" Su"", r.p . .. d ... ....... , s'.oo 
1_ Su"", ill l . .. ....... ... . 12 ' .00 

' "0 II .... , 1I, ' .... co ....... 123 .00 

... U' .OO 
•• U Coo",!c C'u"" ..... ..... ns.oo 
linGo" . n • . OO 
•• ,. 0 ...... lII. co ........... ' .)0.00 

I.OYIC20 .... '.,."".O"_ . I1S.00 
C . .. ... 11. 1 ... """ G .. II:I .. ... . 11.00 

.ASVBU.IN ••• 

S . AIIi ••• 

roOf f,l. . ......... 11'.00 

100, ' I" . "c.. .. . 131.00 

(0" ... iI ............ U • . OO h., $clip, .................. . 11.00 
_Mocft~ 1Ioc_ .. In.oo 

PROeJRAMM.R 

.I!RIEB .4 

il ...... bIot • .... 
~I ........... .. 

. n .oo 
"'.00 

"'.00 
,.. Emul.to. . .• 125 .00 

k, .... Edilo, ........ . ...... 125.00 

Ylctool "'u"c SUP"'"" ..•••. ,. n8.00 

ART AND MUSIC 

a e Rlea 84 
" uOIC ".ch, ... ........... , . 125.00 
"UOIC Compo ... . ... . 

"'ot. " uoic' ...... . 

.. 12S.00 

.11' 00 

COMM E RCIAL DATA 

"010' "'_ .. no .. ......... 123.00 
C. ""_J20 ................ . u .OO 

'_ ... 70/ .... ' ... . .......... 123.00 

CR.AT IVE .O"TWARII 

"'''0'1~. .. ......... 1:12.00 
.,..,_ HoIo ................. 132 .00 

" .... "'." ......... . 
Ho"' " ,. .. ..,c . 

Ho"' . 1 ...... '1'<"1 .... 

.... '_Ru .. 
illi . ... '.1Z 

flo .... u .... .. 

UM' 

. 1:12.00 

.nr.OO 
.. 11 :1 00 

........ . 30.00 

. ....... uo.oo 
..... 130.00 

.. 111.00 
.. .. 11 1 .00 

CBM64 

$369 

VIC 20 

$99. 

S031i!: .•.... 181588.00 

.... U pfI ~.d •• 1 .. .. . a ••. oo 

110.' . .. .. . ........... ..... 00 

.QQCJ....... . ....... ...... 00 

..~.. • •• • 7 .... 00 

.... " . . .... .. ......... ...... 00 

0003 .. ................. . " .... 00 

.01 . ................. . " .... 00 

"03, ................. ..... 00 

.o~ .... ...... 00 

.aea ...... . ~ '.".00 

_O CSM.i. HD) ... . ' •••. oo 
1IOII0 17,5 "' II)HO) .• • • •••• 00 

.. 0.3 ................. . 37 • . 00 

110.3 . .. ... . ... .. ..... . 511 •. 00 

...-00 LoI Qual. IOn", .. . ~:nt&OQ 

.1'. " M .... . ~ ........ ..... . 00 
Z"' . ... ......c;P;M """ .. _ • .00 

.......... 0"'., • .•..... • 7 .... 00 

C ... o "' ..... . ......... ...... 00 

T .. . M . .. . fI.~ ....... • ao • . oo 
T .. . . D " "' ............ . ... . 00 
oJ . .. .. ... • 00CJ' •• ••••••• CAl. I. 

ADA. IIOOCI .. ... """.Ittt.-_ .. OO 
.o.oA'.IIQ CIM ",s.. 1nO... •• lt.OO 

PRO .. IESBION ... L 

aO"TWARI! 
pow., ...................... 17' .00 

1" '0,",0 .................... "" .00 
We.d ,",0 2 Plu . ........... 11 SI.oo 
Wa.d ,",0' Plu o ....... . ' i • . OO 
WO,d ~o. Plu. 

Wo.d ,",0 5 PI ... 
.. 12" .00 

..12H.OO 
........ , .. 1".' ... ................ :11 • • 00 

we.dPto", ................ se • •• 5 
$_ C....., • • , .... . .......... C ... Ll 

CAROCD 

VIC: Qevc:aM •• 

U.'" Po" . .. ..... . :12 ,00 

C ..... ".I .. ' . ".'" .-.11'.00 
P .... I ... P" .. , •• , .. , .".., .. .... ' ... . 00 

lSoIctt E_LI"-"20~'.12.00 

65Iot '-J~~' 19.oo 

HE O 
5hO"'U' CliO'" ............. . 2 • . 00 

Ptol.ct ... CliO" , ............ ':12. 00 

"" ... , P ... lctlW"l ......... U'.OO 
........ 1110 .. ' . U' 00 

HES W"", CillO"' , ......... n. 00 

Ca lion O Ut Large Selection 01 

VIC 20 & C·64 Software . such as : 
EPYX, Mlc:ro.p.c:, D.u lck Brown Fa. and 

Klln.a. C Ity Sofcwar • . 

I . ........ "' ... ... - ... -
••••• • •••• 0: ..... ... '" 
••••••••• 1.. 1.. 0;,1.. .. ......... ... "' ...... " • c... C ......... ,-.... 

PC-'1!500 
POCK I!T COMPUTER 

$~69. 

PC 'I 2150 .••. SSS.OO 

-SHARP 

CE I SO P ri .. , .. .. PIon., ... " 
c .... n . In""oe .. U,," .... .. 12.00 

C£152 c .... n . lI .. co ...... . . n .oo 
CElS5'ltllotn£_0. """' ... .... 00 

CEns ""nI .. / M!cIOC ... .. "H.OO 
I,.""IC. Pock ............. "" .00 

computer mail order east 

800-233-8950 
In PA call [7171327-9575, Capt.BoS, 477 E. 3rd St., Williamsport, PA 17701 

INT ERNATIONAL ORDERS: All shipments outside the Conllnental Un ited States mu st be pre· paid by certified check only . Include 3% (min imum 
$3 .00jshipplng and handling. ED UCA TI ONAL O'.CO UNT.: Additional discounti are available from both Computer Mall Order localions to qualified 
Ed ucational Inltltutions. APO & FPO , Add minimum $5 .00 shipping and handling. 



computer mail order

FRANKLIN

Call for prico and informs!ion

on the NEW FRANKLIN

Computers?

Disk Drives. Software end

System Specials

ALSO AVAILABLE!

MICRO-BCI

DISK DRIVES FOR

APPLE S. rBANIIIIM

A40

A70

1269.OO

(349.00

*4S9.00

C47 Controller 189.OO

RAIMA DISK DOIVEB

Elitel pl"> |Appl»/Franklln) ..CALL

1OOO|M«I) CALL

AMDIIK DISK CRIVEB

Amdnk I S" Mini Duk for

SYSCOM

4BK Color- Computir

APPLE COMPATIBLI

$599.

VIBICORP

Appls.lBM G Franklin

n 1169.00

b... - 1189.00

lot 1159.00

rm 1B9.OO

and/Plol MI9.00

chadula 1339.0O

lop Plan 1TSS0O

IcIAdpWII.CBM.IBM) 1179 00

rp pncailor IQM may wary align My

Apple Panic 123.00

DhiOiHijic S27.0O

BUrBluw 125.00

Arcada Machirw 134.00

ChoflliHar 127.00

Serpentina 117.00

IIMFQCOM

Dt*tni«V .IBM.AI IC-j-l 135.00

Sll'C'Oia 129 0O

Zort. I. II oi 111 129.00

MPC

8ub0ijK.(l 3BK Non Volltnl l«49.OO

AXLON

Appl«/FranMin12BKHam .. 12B9.OO

Appla/Franklm Ham Duk 1710.00

KRAFT

Appla Jnyltick 144.00

CONTINENTAL

SOCTW4HE

i-OO

1MCI M.il.'Fom LXIanAopUl .179.00

Tha Book ol Appfa - . 1I49S

Ina Book o[ Atari 114.OS

DISK DRIVES FOR ATAPI

ATBBS1 1339.00

ATB8-A1 1299 00

AJSS-S3 1849 OO

HFD4O-31 1549.00

HFD4OAI 1349 00

RFD40S3 1B8B 00

RFD44S1 1679 00

UFO 44 SI 1B99 00

FLOPPY DIBKB

MAXELL

UDI|Bo> OHO) 133.00

MO III Bo. otIO) 144.00

FDI|B") ...1*000

FO II IB" 00] .150 00

VERBATUM

5',- SSOO 1I«00

5*.*" OS DO - ..130.00

ELEPHANT

SVSSS0 118.99

SU'SS DD 124 99

1ft- DS DO 129 9»

HEAD

Dial Haad Claanar 114 BS

Bimuo

Bsnditi [Applal . $28.00

Ba 1.00

Fraa Fall <Appla| 124 00

Snuka'a (Apelal 124 00

Snaka Bfta (Appla) 124.00

Fa.l EOfll. |Atan) 121 00

Turmoil (Ala.nl 121 00

u«»=i, Du,-. i w i sr ■ - - .moo

INTERFACES &

ACCEBBDRIEB

90 Column Appla CarO . 11SB.00

Apol.Piral Pilntarlnitrfaca 16900

AlanBSOtoParal PnnlarCahla .17900

HS232 RS232 Cablaa . 129 00

Cannona Pa^l Pam Caolaa... 129 00

Call on IBM. Otoorna. Daityarnar.

llln. Commoaoia, Appla and Franklin

Intarfaea C j nl». Ca a t ana Acoataona*.

HEWLETT

PACKARD

HP75...S749.
HP41C 114B.O0

HP10C 153 00

HP 1IC ...1*9.00

HP12C ...190.00

HP ISC 19O00

HP IRC 190 00

HPILModula 199.00

HP1L CaiaatM or Prmtar. .1359.00

Card Raidai 1144 00

ErtanOad Function. MMuM .104 00

IimaMoOul* 18100

HOME COMPUTERS

A
ATARI

4OO-1 BK SS9.

Our Pries S149.00. Get S5O.00 rebate direct from Atari:

6OOXL-1 6K $1 43.

8OQ-48K 5389.
Our Price S4B9.00. Get S1OO.00 rebate direct from Atari:

1 2OO-64K S449.

Our Price S549.OO. Get $100.00 rebate from Atari!

ATARI 4QO

VERSIONS

32K...S174.

48K...$199.

64K...S259.

:::Non-Atan Ram

BIO Ollk Dtna

innoinn Kayboanl/Alan 400

1010 Projiam Racofdai

1O20 40Column PnrM/PkiT.

1015 BO Column MMM.

102 7 Latlai Oualily P"M«

10S0 Douola Oanailr O'i>a-

fl30 Acoualic Modam ... .

BSD IMailaca Uodu'a . ..

_'.:■■: Horn* m.i ..,.■■ Kit

CX419 Sookkaapa' HI...

CX4B7 Educator Kit

Si 19 00

.139 00

. .174.00

1289 00

1469 00

.1299 00

13 79.00

1159 00

1189 00

. IK DO

.189.00

.1195.00

1129 00

1S4OO

.1129.00

ON-LINE

Ja.Braakar 12/.DO

Sotlpo.n 127.00

Wnard and Princnt . . 139.00

Tna NaalSIap 134.OO

Minion Adaroid 122.00

Moulkattack *31 00

Froggvr 131 00

Croal Fira [ROM| 139 00

Soma ON-LINE Product) ara aim

aiailabla for Appla I IBM

1.00

Invitation to PfO9mniir

4002 Ba.ic Languagi

4003 AliamDlai E0II

8131 Micio Anamnl.

B128 Micro Sol

4O5 Pilot IEctu-1 ....

401B Pilot |Homa|

S03B Aim Anlar

404 Wmd Procattoi

4OS9 Vi.idle ... ...

•nfll.

ing II

main

11B.no

120.00

1J0.OO

.142.00

.147 00

SYNAPSE

F.I. MiiMgti 800 plul .

Chick.n|R0M)

189 00

134 00

1.00

1.00

. IBB.00

1105 00

. .173.00

179 OO

1119 00

.1159.00

ATARI

Pacrnan 133.00

C.ntipada 133.00

Dalanda' 133 00

daman 133.OO

Uiiaila Command *2» 00

BUllttUui 133 OO

C.m.DlM.n 132 OO

Dig Dug »33 00

Donkay Kong CALL

E.I. Pnona Horn. 139.00

Eaiiarn From (1941| 139.00

OIX 13300

Supaiman III 139 00

Staf Ifuji 113.00

Ailaroidl 13B.00

BaikatDall 12*00

Compurai Chaia 12100

Jugglai Hoi»a 123.00

My Fnal Alphatial 139.00

APX

Ta.tForm»n»> 118.50

Family ButJJj.i.. KB.SO

EaalarnFrom 134.00

Family Caah lit.SO

JukaBoi 113 SO

Do-nhil! 11B.JO

Oullaw 11B.SO

HoliOiall 124.00

Plaiar Piano 11S.S0

Kayboard Organ 11)30

Nurnbar 9IIII 113 50

Fiogmaalar IIS SO

Claim Jump.r lB0M,

Slima(R0H|.

Snamua (ROM)

ProtectOMBOMI

DoflgaHacar IC/D|.. .

N.ut.lu.|C/O)

Snado- World |C;O) ..

Survi'Or 1C/D)

DralDt IC/D)

Hacomancar |C,D) ..

PharohiCura»|C/0|..

Forl Apocilypta IC/D)

■iBIe

134.00

134.00

34.00

34.00

IS 00

28.00

28 OO

28 DO

28.00

26.00

26.00

28. DO

30.00

PATASOPT

Canyon Climot' .

TumDIa Bug*

Snooting Arcad* ..

Clomnl and Balloo

Graphic Millar

GriBfiic Ganarator

Mi

l Wi

Spall Wuara

Biahop'i Squirt-

Sanda ot Egypt .

Moon ShuilIB

.00

Bane Comoilai

15.OO

19.00

IB. DO

25 00

130.00

13.00

25.00

59 00

.139.00

125 00

125.00

125.00

129 00

159 00

Bii ipai Pool 113.50

ALIEN

Ann Voica Boi 1119.00

Appla Voica Boi . . . 1149 00

MEMORY

Ailon 32K Ham IBS.00

A>lor>4BK Ram 1109.00

A.Ion 12BK Ram. . . 1299 00

lniac32K Boca ... 174 oo

lntac4BK Boa'd . . . 199 00

lnlac64KBoard{400on!r) 1149 00

JOYSTICKS

Wico JoyitKk 124.95

FimouiHad Bill 136.95

Appla Trackball 159.00

Matt/VlC Trackball 15S.00

Appla Adaptor (18 00

CBB

Krai, Shoot Out . . . .129 00

K-UI» Knttars 139 00

Krai, Anlici 129 OO

K liar Patrol 129 DO

Sl.ckSIAid 13 M

EPYX

Cruth. Crumbla 1 Clomp . 124.00

Crypt oi lha Undaad . 124 00

Curia ot Da 116 00

Oalaiionail Ryn ... .116.00

Invanon Ot.on 119.00

King Arthur l Hair . .124.00

Morloc I Tooar 118 00

Ratcuaal Rigal 134.00

flicocnal 116 00

Star Warnoi 129.OO

T.mpla ol Apihai . 129.OO

LJppar Raachai of Apiriai .1:600

BPINNAKEF1

Snnopar Troop* a 2 .134 00

Fica Makar . . 124.00

Stor, Macnina 134 00

Dalla Drawing 145.00

Rhymai ana Kiddlai . 12 1 00

Kindircomp . Ill 00

ROKLJVN

Wnard of War |HOM| . .13400

□aluia In.idar |ROUI - .12900

GorilROW) 134 OO

FIRST BTAR

QAMESTAR

Bi|i BugfliH 12" 95

FootUII *]4 95

BJDOECO

I I.K.

.,-r.iY'.,-n.i.: Osb . 1109 OO

LatiaiPartactMCol ROM .1179.00

Latter Partact 80 Col ROM .1178 00

DaUP*rtact40/SOCol.Oiik...$99 00

Mail Marga 121.9S

CALL FOR APPLE.LJK PRODUCTS

BIT 3

SOCol ClrtftorAl.nBOO . I24B 00

INTEC

Haal Tun Clock . 139 00

We also stock software by;

Adventure International,

Eduware. Creative Soft

ware, Dcrseil Educational,

IDSI, Romox and Artwora.

Call lor details and prices

computer mail order west

8OO-648-331 VISA'

F FRANKUN 

C.ll l or prl c •• nd Inlorm.'lon 
on thl NEW FRANKLIN 

Co mpul.r.1 
Disk 0'1 ..... , Sollw • ••• nd 

Syst.m Sp.cl •• , 
ALSO AVAILABLE! 

MICRO-BCI 
DIBK DAIVI!. FDA 

APi'lL. 5. "'RANKIN 
... , ". . ..• n • . oo 

" ' . 
C2 CO"hO'Io' 
C~7 CO""on. , .•. 

.':)<1'.00 
.... .... 58 .00 

. 11'.00 
... • 81 .00 

RANA D I.K DRIV.S 

In ••• "Iu. ( . .. ~I ./Jt."kli .. ) .. CAlL 
•.•••. CALL 

AMD E K DISK DRIVIIS 

A"'d ••• ,.y M.n. 0 •• • 10' 

"".00 

BVBCOM 
4BK Col .... C o ",puc." 

APPI... COMPATI.t..1E 

$599. 

VISICORP 
10,. App l . ,ISM Co ~"."kll" 

Y .. "' .. ............... " " .00 
Y ... hl • . ..•..•. " " .00 

[~EJmUMI 
DI.K D~IV".FORATARI 

"18'-·5 ' .. . ...... . .. . . .. .. l3f1i1.00 

AT' ... ... ' .................... 5299.00 
110 ' .. ·52 , .•.• .• •.•.••.••. sa.-• • OO 

111'0 "0-" ........ . U ••• OO 

•.• . • 3"11 .00 

.. • au.oo 
.•.• • U • • oo 

IlIfo •• -" .'"',00 

FLOPPY DISKS 
MAXeLI.. 

" 0 1, 1 0 ' 0 ' 101.. . ..... U2.OO 
.. 0 II I ... . 0' 101 ....... 14<'.00 

1'0 III"' .•.••.• . • 40.00 

I'D II I'" 00) ...... ......... . . so.oo 
VW ABATUM 

' \ . " 1.00 ." 
5\ . - D$ 00 . 

•• '115.00 
.• • 1311.00 

B LEPHANT 

5\ , " SII0 . ,\<-5S 00 
.... - os DO 

H eA D 
Po.~ H • .., C~I".' . 

SIRIU. 

I'",H'. (A"",. , 
I ... "." '.ule) .. 

Sl a." 
.. n'. I111 

..... • 29." 

... "'.'5 

'tl. ,.n(.~ .... , ............• a .oo 
In •• ~ . .. ( ....... , .. . ..... . . ., • . 00 

Sn ••• 't"1' (A""I. , . . . •.• . 'Z' .OO 
, ... I:"" .. IA .... ' .• ' 2' .00 
'u .... olq . ... i, .... 'Z' .OO 

0."'" Ove. (V'C) . ,, 'Z I .OO 

INTERFACES & 

ACCESSORIES 
10 COh"M .""" C. ,o •.•. "5'.00 
AppIo,.. ... Prln' .. ,n' ..... u . . _ .00 _650",,..,., .......... c:- .. ' N _OIl 

IISUNISUZ C.b, .. ....... n • . oo 
~_._.~_ ••. • N'OO 

c. n on 11M . o.bo," • . O"'YOO"''' , 
A,.n. C __ o. ~ .",, 1'.-. .. 101 ... 

v ,. I",o' .. • .. • , 5 ' .00 '-""c-.c-__ 

:::;;~o;~;·.:::.···········~::::: .. -----------..... 
un.oo 

0. .. ,,,,, PI. .. . .. ••. 00 
v...c.Ie( ....... II.C.M. I.MI . "7'.00 
Yooia>n> _ _ I ... ,.M .....,.~ ... ~'~ 

aROD E R.UND 

•• lll.00 
D.~,a·. M" .e .. .. . .... ...... 127 .00 
SII' BI........... .. 125.00 

. ,ud. M.en,... .l • . OO 
C~o .. lin.... .. 127.00 

sor.,.n"... .. . ......... 127 .00 

'N"DCOM 
OoodIrnoo(.U' •• IBM.,u,' C6OI1 ~.OO 

SI .. C.o.. . n • . oo 
10'. , . no, HI ....•.. " • . 00 

MPe 
autD'-"J'Z8I(NonYoIiI ... , .. 16411.00 

AX I..DN 

."",.1,,,"",, ... 2'1(11.,,, •• • zu.oo 

.10"'.11',,".,," II.", Dhk ... U 211.00 

KRA,,"T 

u~.oo 

CONTIN E NTAl.. 

.DI"TWARII! 

T •• "'~'"119' (A""Io/AII';I .. U5.00 
Ho",. Ace",. /.",,"I.,. ", .. '51.00 

."Cl .M.....,,"""~ ' 7' .00 

''' •• _01."".. ... "~'5 
11, •• _ 0 ' ... " " • •• ~ 

''' . _o'AppI.G,OI>/lIC • • "' .5 

HP75 ..• $749. 
HPUC ......... . .......... ... 8 .00 

HI" DC .••.•.•. 152.00 

HI' •• C ..•...•.•••••••.••.•• ' 111.00 

HP '2C •........ . .....•.•..•. • 10.00 
HI' UC 

H" . tIC 

... • 10.00 

... • 10.00 

H"IL M .... ul • ••... ... . .. ..... . • u .oo 
HPIL c .... n. 0, ""n .. , .. .• )$\1.00 
c.", II ....... .. " ... . 00 

' .. 'ft .... IlCO "'e . 121.:10 
II .. , £0, • •• Poe •••.•..••.. , UO.OO 

HOME 

400-1 SK .......... $99 . 
Our Price 5149 .00. Gel 550.00 rebate dlr.ctlrom AI.ri! 

SOOXL-1SK $149. 

BOO-4BK ......... $3B9. 
Our Price 5489 .00. Gel 5100.00 reblle direct from At.,i! 

1200-S4K ....... $449. 
Our Price $549 .00. Gel 5100.00 reb.te 

" 0 o-;o~ 0<.... ... . .. '. " .00 

'" .... "'. ~t"f>oanlIA!.tI_ .. . • n .oo 
'01 0 "'''''"''' ...... """ .. .... 17 • . 00 
'O:HIAOCoIu"," __ . 12".00 

Ion eo c .. ! .. ", ........ , .. ... . ~ .. 00 

.on LAon.,O .. . ht,"''''''' ' . 12".00 
10~Dou"l0 0. .. . .,.,0« ••.. 1l".00 
8l-O .t.c: .... . I;C .. Od . ... ...... . I ~, 00 

aso I .. ' .... K ....... u.. .11" 00 
caloO ..... JOf. I~ ~" ...... . ... 00 
ca~'a Ho ......... . , .. 1(" .. ... . 00 

CU" _k ...... ' 110,1 ...• '''5 .00 
ca." ( Guu,,,, 110" ••• 11 2'.00 

C""l ....., ..... "' .. 110., ••... '''' .00 
C" . .. Co", ... u"'u,o.I(" .. • n •. oo 
ca"ol 1 .. 1 .. ,.' .... 110" ..... ... . 00 

1 ..... '.'''' .. 'oPr.., ........ ..., I •• " 1 .00 
, ........ ,_ ... ....., ..... ""..,11 ...• 20.00 

, ........ _'" Pfo9 .. "' ... ..., " , •• , :10.00 
_2 " .. ;C u ngu I ,' •. •• . , . '~2 . 00 

_3 . ... "'& ... "''''0' .... ..• ~7 . 00 
11.2. " ;C.., .... mbl .. ...... 16'.00 
8121 Mre.o Son .•.•.. . ..... 00 

1oO~ "'''''llou., ...• 11 05 .00 

0.0'1 P'''''IHo", . , .. •. ' 72 .00 
eon .'Ot' w",,, .... . ..... • " .00 
_ w"", "'OC."'" 11 19.00 

S05fV'.re.lc . , ,59.00 

ATARI 
........ • n .oo 

C . .. ,._ • ••• .• n .oo 
0.1 . ...... . . ..••••• • 1l.00 

O., .. I. n ••• ... Ill .OO 

.. , .. iI. Co"'''' . .... ........... . " .00 
S" , II. ....... •.•.• • .•.•. 'll .OO 
c ....... 0' M... ... . .... • ll00 

DIt 0-.., .... . ........ III 00 

Do .. k" 1100", •.••••.•• C. u 

t: .7. ",C"" Ho", • .. •••. •..•. 1l • . 00 

h ,'''''' ... n'I'f~'' ••. •• ••. • l •. OO 
01 • ............•.•••••••••••• • llOO 

Supor""" III •••••••• • l • • OO 
5t •• " .. . ... . .•. 1)3.00 

A ... ,okI. ••• • 3 • • 00 

.......... 11 ••••••. n • . oo 
Co",,,u,,, Ch ••• •.•... . ...•. 12 • . 00 

•.••.•• • u .oo 

.. , ,ifO'.''''''bo •..... .......• 21 .00 .P. 
t .. , '0"",'' .. ............. . II .~ 

1' . ... 11, ..... ,., .. ....... . ..... . II .~ 

t: ....... F,on, 

F . ... "yC .. " 
Ju u bo • .• 

0-0-.. ";11 •• 
0..1 .... .. 

. ' ''.00 
........... ~ 

••• 11 ) .50 .. ".~ 
....• ".~ 

HoI, O,, ;1 .................... '''.00 

PIo, .. P •• "o ............. ~ 
. 11 • • 50 

H .. ", bo . I,. . ,.. . ...... 'll.SO 
1',..,,, ... ,.. . .. 11 ~ 
74 ' LAo"" S'm~I"" ' " 50 """, __ 1 . "l~ 

DN-I..INE 

J . .... ' .. k.. .... . ........• 21 .00 

So,,""' .. ......... ..... ...... 2 7.00 
W, .. ", ......... M.... . ....• H .OO 

tho H ... S .. " .. • .•• • ).1.00 

.. , .. "'" ...... ,"' .. . . .......... 122.00 
• •••• • l' .OO 

1'....".. .... . n • . oo 
C ..... F.fO IIIO M, •... . ....... • )1 .00 

So .... ONolI"l _ .. "' .... 1 1.0 

•• " lobl. 10f .apl. , .... . 

cln ,'" "'10"" ...... 1 

.VNAPS . 

Fi" ".n.~" &00 ,,10 .. ...... ' 1'00 
Chlek. n (110M) .. . .•.• n~ .oo 

IIKn'c PI .. no", IIO .. , ...... 13 • . 00 

ClI'''' J .. "' ..... ,ItO .. ' ........ 13 • . 00 
S""" IIIO" , . . ...••.••. n~ .oo 

S" .... u. (11 0 " , . ... .. .. . ..... ' 34 .00 

P,o' l elo, I ROMI .. 13'.00 
Dod,. RK .. ICIDI .. •.•.•... 121.00 

Hluh'u . IC IO, ..... ... .•.••.. 121.00 

Sh ... O .. W ... '" IC/O, •.•.... I2S .00 
S ....... o. (c/O, ••... ... . .. . .. n 6 .00 

Ot., ... /C IO, .••..••...••.•• • 21 .00 

".."o"'"M.HC/ D, . ...... 121.00 
I'!II<O"' . CU"' IC/O) . •.••..• 121.00 

FOt1 """ocol,,,oo/CI D, .. ..... • 21.00 

A ••• m"'" '' .....• lO.OO 

DATABDFT 

PIC,I", co .. , H., .. ... ' •••••• ' 25.00 

C ... ,.,n CII","" .•.. 125.00 

. " ' .00 
Shoot • .., ",coa. . ....... . ... 00 

CIO .. " .... a ,"1_ ... ....... 125.00 

G ...... ;c ....... .............. . lO.OO 

GtI""ic G . ..... 'o, . . .. •• 1 .00 

" .e,o Pl in", ... . •.. 125.00 
T • • , Wi.ard.. . ' 5' .00 

5 .... ' WI .. ", . 13'.00 
1 .• "0,,', SCI....... . .... "5.00 
I.nh 0' E,yO' ... . . 125.00 

" ..on Shull'. .. .. 125.00 

""0".. . . .... U,.OO 
, .. Ic Co",,"'" . • ~. 00 

ALIEN 

", .. I Yoico 8o , . 
AI'",. Yolco 8o, 

• • •• 1 1111.00 

...... ... 11.00 

MeMDRV 

~" on l2K •• "' ..... ....... ' &5 .00 

•• Ion .11( •• '" . • ..... .. 0iI .00 

."0" • 281( II.", •.•• UU.OO 

In'.., nK '0.''' 174 00 
In .. c .11110 10....... . " 00 

'n'", 1"1( 80.'.11_"""1.. '''".00 

.JOVST'CKe 

W ICO Jo,."" • ...... .. ...... • 2 • •• 5 

"''''0'' ' R.., 11. 11 ... 121.'5 
Apoio Tflcab.1l 

.""IYIC , .. C.b." 

.PO" A"ool ... 

•. I n .oo 
.. • ' ~5 .00 

.. .... 00 

computer mail order west 

32K ... $174.':' 

4BK .. . 15199.'" 

64K ... $259.':' 

e .. 
1( .. ... S,,_, Ou, 
1(., •• , K.,no," . ••. ' 2'.00 
K· .. r, A .. ,re • ••. 
110·" .. Pot"" •••••• 

IIPY)( 

11. 00 

11'.00 

"" 
C" .. " . C .......... C~o"" .. 12'.00 
C..,IM 0 "'" U ...... ..,. . . 12~.00 

Cu'u 0111. . . ....• ' • • 00 

0.""0" .. ' RT" " •... '".00 
In ...... n 0<.0........ . . .. ... 00 
~ • .., ... " ..... H." .114.00 

" ",10<:' . '0- ' .• " 00 
II.ICu." II.,.. .. . .. ' 14.00 

llreoc".. .. . ..•.•.. 11 1 .00 
S, .. W.",o. . .12'.00 
lo ... ~'. Of ~". "., ••••• 12 • . 00 
UP ..... R.I."" 01 Apo~. ' ••• 111.00 

.PINNAK.R 

Snooa .. f,oO .. ' • , ..... .... ll4 .00 

Snoo .... ' T,,,,, .... 2 . • •• , 'l~ .OO 

Fo-c .... k .. . 

SlO" ... U ... . .... . 

ROKl.AN 

114.00 
. n~ 00 

. 14~.00 

. 111 00 
12, 00 

W" .... 0 ' w .. (IIO MI ........ U • . OO 
O" .... ln ...... /IID MI. .. 12'.00 

Ooof IIIOM I .. ')4 00 

~IR.T STAR 

BID 15 

DAME.TAR 

.UDD. CD 
R ..... III ..... .. •• ' H .U 

L-I . K . 

....... Pwlocc_CoI.DU .... 01.00 

l." ..... ofoc' IoO Co1. "0" .• • nl.oo 
l.I1 ..... ofoc'eoCoi . "0" •• ' 17'.00 
Do .. "-of_loO/eoC,,'. Oil • .. 1" .00 
.."I .... ,. . .. . u' .n 
e.lll'OIl A"PlI: /WI( "RODUCTI 

.'Ta 
eo COl. e .... '0' AIO.IIOO ••. 12'9.00 

'NT.C 
R ... , ,, ... Cloc . U' 00 

We also stock software by: 
Adventure International • 
Eduware . Creative Sott· 
ware, Dorsett Educationa l, 
1051. Rom ol[ and Artworx . 

Call for detail I an d pricel 

800-648-3311 
In NV call [702J5BB-5654, Oept. B06, P.O. Box 66B9, 5tateline, NV B9449 

No risk. no d epolit o n C.O.O. ord.rs. Pre 'pa id orders ra ceiYe tree shipping with in the UPS Cont inental United Sta tes wilh no waiting per iod lot certifiad 
check s o r money orders. Add 3% (minimum 53.00) shipping and handling on all C .O.D. and c red it card orders . Larger shipments may require add itional 
cha rg es. NVand PA residents add sales lal[. All i tems subject t o availabil i ty and price change . NOTE, We stock m a nufacturer'sand lhlrd partysoltware for 
m ost all compul ers on the markel . Ca ll today fo r our new catalog . 

. ' .. ". .: . . ...... :::: '.-: .: ': .. 



Space Station I For The TI

Tony Roberts,.Assistant Managing Editor

Space Station 1 mixes the sprite

movement and sound abilities of

the TI-99/4A with an interesting

space-attack scenario to produce

a fluid and challenging arcade-

quality game.

The program, available on

disk or cassette from Data Force,

requires that your TI be equipped

with Extended BASIC and extra

memory.

The action takes place in the

year 2020. An invisible alien

force has attacked and defeated

a secret military outpost orbiting

Saturn, and has turned its atten

tion to Earth, which you must

defend. The battle at Saturn,

however, took its toll on the

alien force, weakening its fire

power, damaging its tactical

computers, and making its

drones visible 99 percent of the

time.

Once the battle began, the

Saturn outpost lasted only 34

seconds, but during that time,

the station's tactical defense com

puter was able to transmit infor

mation back to Earth. The com

puter's report, which is printed

in the instruction pamphlet,

includes clues for developing

the strategy you'll need to stave

off the attackers.

Watch Battle On

Scanner

On your scanner screen, you see

Space Station I, orbiting quietly.

Two green boxes are drawn

around it. Press ENTER, and the

sprite display begins. The alien

drones, attacking in groups of

three, swoop in; misguided mis

siles and bombs fly past; an

orange alien command ship may

appear from out of nowhere.

Using the keyboard or a

joystick, you bring your target

beam into play. Place it over an

alien ship or missile and fire a

torpedo. The torpedo, which is
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released from the bottom of the

screen, flies to the point desig

nated by the target beam and

detonates. The beam can be

moved to a new target before

the first torpedo detonates.

Most of the alien missiles

are harmless. Those released by

the drone ships or the command

ship, however, are not. Your

main concern is stopping the

drones. They attack in groups of

three, and sometimes hide off

the edges of the screen. You'll

learn to listen for the characteris

tic sound that tells you the

drones are nearby.

The drones will fire only
from within the inner green

boundary, and once a missile is

The green targeting beam is used

to zero in on the aliens in Space

Station I.

fired, the drones are helpless

until the missile hits Space Sta

tion I or flies past the boundary

area. If a missile is off course, it

is best to attack the drones while

they are helpless, then drop

back on defense. Your station

can survive five hits before the

game ends.

The Command Ship

Your other concern, the com

mand ship, has neither lost its

invisibility nor its long-range

firing ability. It must become

visible to launch an attack, but

after it fires, it disappears again.

The command ship's foghorn-

like sound, however, is its weak

ness. Vyhen you hear it coming,

search for it with your targeting

beam (you'll see its shadow if

you find it), and fire.

Space Station 1 starts out

rather slowly, giving you a

chance to find your way around.

But with each 10,000 points you

accumulate, the aliens step up

the attack. If you manage to ac

cumulate 100,000 points, your

hit counter will be reset to one,

giving you four chances to play

at high speed.

To play the game success

fully, you'll have to develop a

sound strategy, and you'll have

to be capable of reacting to as

saults from all parts of the screen.

It's quite a challenge.

Space Station I

Data Force Incorporated

10 S. 312 Hampshire Lane East

Hinsdale, IL 60521

(312)323-0179

$34.95 ©

Calc Result

August Schau

"Spreadsheet" programs have

proven to be among the most

popular software for microcom

puters over the past several

years. Essentially, a spreadsheet

is a specialized language - com

plete with rules and commands -

designed to help with simula

tions and modeling. They let

you set up complex arrays of

interrelated information and

then, by changing one aspect of

the model, you can watch the

effects throughout the entire

structure. Spreadsheets are espe

cially useful in analyzing

budgets, finance, and other sys

tems which are based upon

mathematical relationships.

Calc Result is a spreadsheet

program for the Commodore 64.

It organizes information on a

grid made up of 63 columns

labeled A-BK, by 254 rows. Indi

vidual cells within the grid are

identified by referring to the

column and row that intersect at

Space Station I For The TI 
Tony Roberts,.Assistant Managing Editor 

Space Station I mixes the sprite 
movement and sound abilities of 
the TI-99/4A with an interesting 
space-attack scenario to produce 
a fluid and challenging arcade
quality game. 

The program, available on 
disk or cassette from Data Force, 
requires that yourTI be equipped 
with Extended BASIC and extra 
memory. 

The action takes place in the 
yea r 2020. An invisible alien 
force has attacked and defeated 
a secret military outpos t orbiting 
Saturn, and has turned its atten
tion to Earth , which you must 
defend . The battle at Saturn, 
however, took its toll on the 
alien force, weakening its fire
power, damaging its tactical 
computers, and making its 
drones visible 99 percent of the 
time. 

Once the battle began, the 
Saturn outpost lasted only 34 
seconds, but during that time, 
the station's tactica l defense com
puter was able to transmit infor
mation back to Ea rth . The com
pute r' s report, which is printed 
in the instruction pamphlet, 
includes clues for developing 
the strategy you'll need to stave 
off the attackers. 

Watch BaHle On 
Scanner 
On your scanner screen, you see 
Space Station I, orbiting quietly. 
Two green boxes are drawn 
around it. Press ENTER, and the 
sprite display begins. The alien 
d rones, attacking in groups of 
three, swoop in; misguided mis
siles and bombs fly pas t; an 
orange alien command ship may 
appear from out of nowhere . 

Using the keyboard or a 
joystick, you bring your target 
beam into play. Place it over an 
alien ship or missile and fire a 
torpedo. The torpedo, which is 
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released from the bottom of the 
screen, fli es to the point desig
nated by the target beam and 
detonates. The beam can be 
moved to a new target before 
the fi rst torpedo de tonates. 

Most of the alien missiles 
are harmless. Those released by 
the drone ships or the command 
ship, however, are not. Your 
main concern is s topping the 
drones. They attack in grou ps of 
three, and sometimes hide off 
the edges of the screen. You' ll 
lea rn to lis ten for the characte ris
tic sound that tells you the 
drones are nearby. 

The drones will fire only 
from within the inner green 
boundary, and once a missile is 

The green targetillg beam is used 
to zero ;'1 011 file aJiells hI Space 
Station I. 

fired, the drones are helpless 
until the missile hits Space Sta
tion I or flies past the boundary 
area . If a missile is off course, it 
is best to attack the drones while 
they are helpless, then drop 
back on defense. Your sta tion 
can survive five hits before the 
game ends. 

The Command Ship 
Your other concern, the com
mand ship, has neither lost its 
invisibility nor its long-range 
firing ability. It must become 
visible to launch an attack, but 
after it fires, it disappears again . 
The command ship's foghorn
like sound, however, is its weak-

ness. \-Yhen you hear it coming, 
sea rch for it with your targeting 
beam (you' ll see its shadow if 
you find it), and fire . 

Space Statioll I sta rts out 
rather slowly, giving you a 
chance to find your way around . 
But with each 10,000 points you 
accumulate, the aliens step up 
the attack. If you manage to ac
cumulate 100,000 points, your 
hit counte r will be rese t to one, 
giving you four chances to play 
at high speed . 

To play the game success
fully, you' ll have to develop a 
sound strategy, and you' ll have 
to be capable of reacting to as
saults from all parts of the screen. 
It's quite a cha llenge. 
Space Station I 
Data Force Illcorporated 
10 5.312 Halllpshire Lalle East 
Hillsdale, IL 6052 1 
(312)323-0179 
$34.95 ~ 

Calc Result 
August Schau 

"Spreadsheet" progra ms have 
proven to be among the mos t 
popular software for microcom
puters over the pas t several 
yea rs . Essentia lly, a sp readsheet 
is a specialized language - com
plete with rules and commands
designed to help with simula
tions and modeling. They let 
you set up complex arrays of 
interrelated information and 
then, by changing one aspect of 
the model, you can watch the 
effects throughout the en ti re 
structure. Spreadsheets are espe
cially usefu l in analyzing 
budgets, finance, and other sys
tems which are based upon 
mathematical rela tionships. 

Calc Result is a spreadshee t 
program for the Commodore 64. 
It organizes information on a 
grid made up of 63 columns 
labeled A-BK, by 254 rows. Indi
vidual cells within the grid are 
identified by referring to the 
column and row that intersect at 



Complete Personal Accountant:

we've made the best
much more friendly.

If you have any doubts that we offer the best and
most complete personal financial package available,

look over the features listed below. Now we have

the only package with full screen editing for Atari
400/800* TRS-80 COLOR, Commodore 64* and
VIC-20: the ability to move the cursor in any direc

tion makes our accountant-designed package ^^

even more friendly than before. No one else

offers all of these:

1. CHECKBOOK MAINTENANCE- a

automatically balances your checkbook A
with each entry; manages checks,

charges, deposits, and interest quick- a

ly and accurately.

2.CHARTOFACCOUNTS-

maximum of user flexibilty with

up to 99 accounts plus 9 sub-

categories may be defined.

3. CHECK SEARCH-mul-

ti-reference; tracks items
on every field including

tax deductibles.

4. NET WORTH/

INCOME/EXPENSE

STATEMENT-

know-exactly-

where-you-stand

program generates

statements with the

touch of a key.

5. DETAILS SUMMARY

BUDGET ANALYSIS-an

absolute necessity in financial

planning.

6.CHECKWRITER-prints

personalized checks**

7. PAYMENTS/APPOINTMENTS CALENDAR-
monthly displays of up to 250 bills and 200

appointments.

8. COLOR GRAPH DESIGN PACKAGE-graphs

all monthly files.
9. MAILING LIST-maintainsall records,sorts by

name or zip, allows add/change/delete.
10. FRIENDLY USER MANUAL-complete

with indexing, flow charts and diagrams; the
l most thorough documentation on the

^- market.
This all adds up to the finest personal

financial system available—compre

hensive enough for a small business.

^ Less than one hour of data input

per month will allow this menu-

driven package to help you

V handle your finances with a
lot more fun than drudgery.

Plus, ours is the only

^ expandable system; pur

chase the package in

sections and add on

l as your financial

needs grow. Fea

tures 1,2,3 and 6:

$39.95 diskette,

$36.95 cassette; Fea

tures 4 and 5; $29.95

diskette, $26.95 cassette;

Features 7,8 and 9: $29.95

diskette, $26.95 cassette; or
save S19.90 or S15.90

respectively by buying the
entire system for S79.95 dis

kette, $74.95 cassette.

Prices subject to change without notice. See your local dealer or order direct. New catalog available.

Add 53.00 for postage and handling. Credit card orders call toll free:

1-800-334-SOFT
DEALER INQUIRIES INVITED

programmer's
adivision of

p.o. box 3470, dept. C, chapel hill, north Carolina 27514,919-967-0861

- .. ",iiiO<'~C§~iqe ~r!~O~~ "!)'":"::;!:~!~!.~!~~ dealer or order direct. New catalog available. 
tor postage and handling. Credit card orders call tolliree: 

1-800-334-8011 
DEAT,E'R. INQUIRIES INVITED 

a division of ~~~~~~Pr --,,-_-:-: p.o. box 3470, dept. C, chapel bill, north 4,919-967-0861 



the cell location. For example,

the cell located at the intersection

of column M and row 19 has

coordinates M19. One 63 by 254

matrix of cells is called a page,

and a Calc Result file can contain

up to 32 pages.

Calc Result will store data in

these cells as labels or values.

Labels are descriptive text, and

values are numbers that can be

entered directly or calculated

according to a formula that is

stored in the cell. The program

assumes that a value or formula

is being input, and unless told

otherwise it will not allow a label

to be entered as a value. By re

ferring to the coordinates of other

cells, the program can incorpo

rate their present values into a

formula. Formulas operate ac

cording to normal mathematical

laws and may include

trigonometric functions.

When the value in a cell is

changed, the values in all cells

containing formulas that refer to

the changed value are automati

cally recalculated. All formulas

are protected so that a value

cannot be entered and replace

the formula in the cell. If this

occurred, future recalculations

would be affected. This protec

tion can be removed so that for

mulas can be edited.

Special Functions
Formulas including special func

tions such as MEAN can be used

instead of the lengthy formula

that would otherwise be neces

sary to find the average of the

values from a large number of

cells. Other functions can search

through a specified group of

cells and locate the largest or

smallest value within these cells.

The IF-THEN...ELSE func

tion allows a formula to take one

of two forms depending on

whether a predefined condition

has been met. For example, the

formula can test the value in a

cell, multiply the value by 3 per

cent if the number falls below

$250 or multiply by 6 percent if

the value is $250 or greater.
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The three-part manual,

bound in a 7-by-9-inch ring bin

der, uses color-coded pages for

easy identification. Part one con

tains instructions for the initial

start-up and preparation of pro

gram and data disks. The master

disk prompts the user through

the creation of a program disk.

In the process, information is

entered about the printer and

number of disk drives.

English is selected for the

help screens from the eight lan

guages available, and colors are

selected for the border, back

ground, and foreground. The

newly created program disk is

used to create a data disk for use

with dual disk drive setups.

Part two is a five-lesson

tutorial that introduces the user

to Calc Result. The instructions

are keystroke by keystroke at

the beginning, but in subsequent

lessons, the instructions become

less specific. During a lesson

you can check your progress

against the numerous color

illustrations. The values in key

cells are also given as a self-

check.

Part three is a reference con

taining descriptions of all of Calc

Result's commands and func

tions. In my copy of the manual,

I have inserted a divider at the

beginning of this section for

quick access to the reference

index.

Help Always At Hand

Calc Result contains a series of

help screens to replace the pocket

reference cards that often come

with software packages. When

the system commands are ac

cessed with the F7 key, you are

prompted across the top of the

screen with the symbols of the

available commands. If you do

not recall what each symbol

stands for, the F5 key will display

a list of the symbols and the

commands they represent along

with a brief explanation of the

command.

The desired symbol can be

entered directly from the help

screen.

The help screens, which

operate quickly and efficiently

with only a momentary inter

ruption in the operation of the

program, eliminate the need for

repeated use of the reference

manual.

Duplicating Pages

Once labels and formulas have

been entered on a page, the page

can be used to create additional

pages with the identical format.

Labels and formulas will be

transferred to the new pages.

The newly created pages can be

called to the screen and titled so

they are easier to tell apart.

The values from each cell of

an individual page can be added

to the values in the correspond

ing cells of other pages. These

sums are placed in correspond

ing cells on page 32. When pages

are added in this fashion, the

cells on page 32 will have for

mulas identical to the individual

pages, and the summary page

will have the same recalculation

power. Pages also can be added

so that the values of the corres

ponding cells are added without

carrying the formulas to the sum

mary page.

The addition function would

support the design of an annual

budget that accepts monthly

data and provides an end-of-year

summary.

When Calc Result files are

called up from the data disk, all

of the pages are temporarily

stored in a work area on the pro

gram disk. With a single disk

drive, files must be saved on the

program disk since data stored

in files can be brought into in

ternal memory only via the work

area.

Two pages at a time can be

loaded into the computer's inter

nal memory, where data is en

tered onto the page and calcula

tions made. Either of the pages

currently stored in internal mem

ory can be worked on by calling

it to the screen. If a third page is

called up, the page currently

the cell loca tion . Fo r exa mple, 
the cell located a t the intersection 
of column M and ro w 19 has 
coordihates M1 9. One 63 by 254 
ma trix of cells is ca lled a page, 
and a Cnlc Result file ca n contain 
up to 32 pages. 

Cnlc Result w ill store data in 
these cell s as labels or values. 
Labels are descripti ve tex t, and 
values are numbers tha t ca n be 
entered directly or calculated 
according to a formula that is 
stored in the cell. The program 
assumes tha t a va lue or formula 
is being input, and unless told 
othe rwise it will not allow a label 
to be entered as a va lue. By re
fe rri ng to the coord ina tes of other 
cells, the program can incorpo
ra te their p resent va lues into a 
formula. Formulas operate ac
cording to no rmal mathematica l 
laws and may include 
trigonometric functions. 

When the va lue in a cell is 
changed, the va lues in a ll ce ll s 
containing formulas that refer to 
the changed va lue a re automati
cally reca lculated . All fo rmulas 
are p ro tected so tha t a va lue 
cannot be ente red and replace 
the formula in the cell. If this 
occurred, future reca lculations 
would be a ffected. This p rotec
tion ca n be removed so tha t fo r
mulas can be edited . 

SpeCial Functions 
Formulas including special fu nc
tions such as MEAN ca n be used 
instead of the lengthy formula 

" that would otherwise be neces
sary to find the average of the 
values from a large number of 
ce lls. O the r functi ons can search 
through a specified group of 
cells and loca te the la rges t or 
small est va lue w ithin these cells. 

The IF-THEN ... ELSE func
tion a llows a fo rmula to take one 
of two fo rms depending on 
whether a predefined condition 
has been me t. For example, the 
formula ca n test the value in a 
celi, multiply the va lue by 3 per
cent if the number fall s below 
$250 or multiply by 6 percent if 
the value is $250 or greater. 
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The three-part manua l, 
bound in a 7-by-9-inch ring bin
der, uses color-coded pages for 
easy identification . Part o ne con
ta ins instructions fo r the initial 
sta rt-up and prepa ra tion of p ro
gram and da ta disks. The maste r 
disk p ro mpts the user through 
the creation of a program di sk. 
In the process, in fo rmation is 
entered about the printe r and 
number of disk dri ves. 

Engli sh is selected for the 
help screens from the eight lan
guages ava ilable, and colors a re 
se lected fo r the borde r, back
ground , and fo reground . The 
newly crea ted program d isk is 
used to create a data d isk fo r use 
with dual d isk drive setups. 

Pa rt two is a five- lesson 
tutoria l tha t introduces the use r 
to Cnlc Result. The instructions 
are keystroke by keystroke at 
the beginning, but in subsequent 
lessons, the instructio ns become 
less specifi c. During a lesson 
you can check your prog ress 
against the numerous color 
illustrati ons. The va lues in key 
cells are also give n as a se lf
check. 

Part three is a reference con
taining descri ptions of all of Cnlc 
Result's commands and func
ti ons. In my copy of the manual, 
I have inserted a di vider at the 
beginning of this secti on for 
quick access to the re fe rence 
index. 

Help Always At Hand 
Cnlc Result contains a se ri es of 
help screens to replace the pocket 
re ference ca rds tha t often come 
with softwa re packages. When 
the system commands a re ac
cessed with the F7 key, you are 
prompted across the top of the 
screen with the symbols of the 
ava ilable commands. If you do 
not reca ll w hat each symbol 
stands for, the F5 key will display 
a lis t of the symbols and the 
commands they represent along 
with a brief explanation o f the 
command . 

The desired symbol can be 
entered directly from the help 

screen . 
The he lp screens, which 

opera te qu ickly and efficiently 
w ith only a momentary inter
rup tion in the operation of the 
program, elimina te the need for 
repea ted use of the re fe rence 
manual. 

Duplicating Pages 
O nce labels and formulas have 
been entered on a page, the page 
can be used to create additional 
pages with the identica l format. 
Labels and formulas will be 
transferred to the new pages. 
The newly crea ted pages ca n be 
ca lled to the sc reen and titled so 
they are easier to te ll apa rt. 

The values from each cell of 
an individua l page can be added 
to the va lues in the co rrespond
ing cells of other pages. These 
sums are p laced in correspond
ing cells on page 32. When pages 
are added in th is fas hion, the 
cell s on page 32 will have fo r
mulas identi ca l to the individual 
pages, and the summary page 
w ill have the sa me reca lculati on 
power. Pages a lso ca n be added 
so that the va lues of the co rres
ponding cells are added without 
ca rrying the formulas to the sum
mary page. 

The addition function would 
support the design of an annual 
budget tha t accepts monthly 
data and p rovides an end-of-year 
summary. 

When Cnlc Result files a re 
ca lled up fro m the da ta di sk, a ll 
of the pages are temporaril y 
stored in a work a rea on the pro
g ram di sk. With a s ingle di sk 
drive, fi les must be saved o n the 
program di sk since da ta sto red 
in fil es can be brought into in
terna l memory only via the work 
area. 

Two pages at a time can be 
loaded into the computer's inter
nal memory, where da ta is en
tered onto the page and calcula
tions made. Either of the pages 
currently stored in inte rna lmem
ory can be worked on by ca lling 
it to the screen. If a third page is 
called up, the page currently 



Commodore - 64

Word

Processors

SCRIPT 64 EXECUTIVE WORD PROCESSOR
Rated best by COMMODORE. This is the finest word processor available. Features include line and paragraph insertion/deletion, indenta
tion, right and left justification, titles, page numbering, characters per inch, etc. All features are easy to use and understand. With tabs,
etc. SCRIPT-64 even includes a dictionary/spelling checker to make sure your spelling is correct. The dictionary is user customizable to

any technical words you may use. Furthermore, all paragraphs can be printed in any order so doctors, lawyers, real estate agents, and
homeowners will find contract writing and everyday letters a snap. To top things off, there is a 100 page manual and help screens to
make learning how to use SCRIPT-64 a snap. This word processor is so complete we can't think of anything it doesnpt have. When com
bined with the complete database you have a powerful mailmerge and label program that lets you customize any mailing list with per

sonalized letters. List $99.95. Sale$79.00. (plus postage) Disk Only.

COMPLETE DATA BASE

This is a user friendly database that makes any information easy to store and retrieve. The user defines the fields and then can add
change, delete and search for any category he wants. When combined with the SCRIPT-64 Executive Word Processor you can search out
any category (zip codes, hair color, etc.) and print super personalized letters. List $89.00. Sale $69.00. (plus postage) Disk Only.

TOTAL WORD PROCESSOR PLUS 5.2

This top quality word processor was specially designed for PROTECTO ENTERPRIZES. Features Include line and paragraph insert and
delete, right and left justification, multiple copies, and line spacing. Extra functions include mailmerge, embedded footnotes, extra user

defined character sets, plus a complete label program. List $69.90. Sale $56.00. (plus postage} Disk add $7.00.

QUICK BROWN FOX WORD PROCESSOR

(Cartridge). Nationally advertised all purpose word processor that uses menu control to let you manipulate your text. Includes the
features most often asked for including right and left justification, wordwrap, and more. List $69.00. Sale $59.00. (plus postage).

• LOWEST PRICES • 15 DAY FREE TRIAL • 90 DAY FREE REPLACEMENT WARRANTY

• BEST SERVICE IN U.S.A. * ONE DAY EXPRESS MAIL * OVER 500 PROGRAMS « FREE CATALOGS

WE SHIP C.O.D. HONOR VISA AND MASTER CHARGE

ADD $3.00 SHIPPING FOR C.O.D. ADD $2.00 MORE

SPECIAL SERVICES:

One Day — Express Mail add $10.00

IE

ENTERPRIZES
BOX 550, BARRINGTON, ILLINOIS 60010

Phone 312/382-5244 to order

(WE LOVEOUfl CUSTOMERS)

Commodore · 64 
Word 

Processors 

SCRIPT 64 EXECUTIVE WORD PROCESSOR 
Rated best by COMMODORE. Th is is the finest word processor available. Features include line and paragraph insert ion/deletion, Indenta
tion, right and left justi fication, titles, page numbering, characters per inch, etc. All features are easy to use and understand. With tabs, 
etc. SCRIPT -64 even includes a d ictionary/spelling checker to make surB your spelling is correct. The dictionary is user customizable to 
any technical words you may USB. Furthermore, all paragraphs can be printed In any order so doctors, lawyers, real estate agents, and 
homeowners will f ind contract writing and everyday letters a snap. To top things off , there Is a 100 page manual and help screens to 
make learning how to use SCRIPT-64 a snap. This word processor is so complete we can't think of anything it doesn' t have. When com· 
blned with the complete database you have a powerful mall merge and label program that lets you customize any mail ing list with per· 
sonalized letters. List $99.95. Sale $79.00. (plus postage) Disk Only. 

COMPLETE DATA BASE 
This is a user friendl y database that makes any information easy to store and retrieve. The user defines the fields and then can add 
change, delete and search for any category he wants. When combined with the SCRIPT·54 Executive Word Processor you can search out 
any category (zip codes, hair color, etc.) and print super personalized letters. List $89.00. Sate $69.00. (plus postage) Disk Only. 

TOTAL WORD PROCESSOR PLUS 5 .2 

This top quality word processor was specially designed lor PAOTECTO ENTEAPAIZES. Features Include line and paragraph Insert and 
delete, right and left justification, multiple copies, and line spac ing. Extra functions Include mailmerge. embedded footnotes, extra user 
defined character sets, plus a complete label program. List $69.90. Sale $56.00. (plus postage) Disk add $7.00: 

QUICK BROWN FOX WORD PROCESSOR 

(Cartridge). Nationally advertised all purpose word processor that uses menu control to let you manipulate your text. Includes the 
leatures most ollen asked lor Including right and lell just ification, wordwrap, and more. List $89.00. Sale $59.00. (plus postage) . 

• LOWEST PRICES. 15 DAY FREE TRIAL. 90 DAY FREE REPLACEMENT WARRANTY 
• BEST SERVICE IN U.S.A .• ONE DAY EXPRESS MAIL. OVER 500 PROGRAMS. FREE CATALOGS 

WE SHIP C.O.D. HONOR VISA AND MASTER CHARGE 
ADD $3.00 SHIPPING FOR C.O.D. ADD $2.00 MORE 
SPECIAL SERVICES: 
One Day - Express Mail add $10.00 

PRDTECTD 
ENTERPRIZES (WE LOVE OUR CUSTOMERS) 

BOX 550, BARRINGTON, ILLINOIS 60010 
Phone 3121382·5244 to order 



OAK STAHD-C64. VIC. Apple, Atari 29
Beautiful natural solid oak two-level stand Rests on table

above computer Holds disk drives/cassette deck, as well as

your monitor/TV

KMMM Pascal far PET/CBM/C64 $65

A subset of standard Pascal with extensions Includes Machine

Language Pascal Source Editor. Machine Language P-Code

Compiler, P-Code to machine language translator lor optimized

obiect code. Run-time package. Floating Point capability. User

Manual, and sample programs.

Requires 32K Please specify configuration.

EARL for PET (disk file based) $65
Editor. Assembler. Relocilcr, Linker

Generates relocatable object code using MOS Technology

mnemonics Dish file input (can edit files larger than memory)

RAM/ROM for PET/CBM
4K or 8K bytes of soft ROM with optional

battery backup.

RAM-ROM is compatible with any large keyboard machine

Plugs into one of the ROM sockets above screen memory to

give you switch selected write protectable RAM

Use RAM/ROM as a software development tool to store data

or machine code beyond the normal BASIC range Use RAM/

ROM to load a ROM image where you have possible conflicts

with more than one ROM requiring the same socket Possible

applications include machine language sort (such as SUPER-

SORT), universal wedge. Extramon. etc

RAM/ROM—IK $75

RAM/ROM — 8K 90

Battery Backup Option 20

SUBSORT for PET/CBM $35
Excellent general purpose machine language sort roulme

THE WHOLE PET CATALOG $9
A two year 320 page compendium of the Midnite Software

Gazette lor Commodore computer users Contains 500 revews

of commercial products. 700 education programs (reviewed

and organized by course!, 200 reviews ol free games, info on

over 1800 free programs, list of PET and VIC user groups, and

many pages of helps and hints.

COHAL Packige for CBM $25
Includes software on disk, and Comal Handbook

SuperGraphics 2.0
NEW Version with TURTLE GRAPHICS

SuperGraphics, by John Fluharty, provides a 4K machine

language extension which adds 35 full featured commands to

Commodore BASIC to allow (as! and easy plotting and man

ipulation of graphics on the PET/CBM video display, as well as

SOUND Commands. Animations which previously were too

slow or impossible without machine language subroutines

now can be programmed directly in BASIC. Move blocks (or

rockelships. etc.) or entire a/eas of tfre screen with a single,

easy to use BASIC command Scroll any portion of the screen

up. down, left or right. Turn on or off any of trie 4000 (8000 on

8032) screen pixels with a single BASIC command. In high

resolution mode, draw vertical, horizontal, and diagonal lines.

Draw a box. fill a box, and move it around on the screen with

easy to use BASIC commands Plot curves using either rec

tangular or polar co-ordinates (great for Algebra. Geometry

and Trig classes.)

The SOUND commands allow you to initiate a nole or series

of notes (or even several songs) from BASIC, and then play

them in ihe background mode without interfering with your

BASIC program This allows your program to run at full speed

with simultaneous graphics and music.

Seven new TURTLE commands open up a whole new

dimension in graphics Place the TURTLE anywhere on the

screen, set his DIRECTION, turn him LEFT or RIGHT, move

htm FORWARD, raise or lower his plotting pen, even flip the

pen over to erase. Turtle commands use angles measured in

degrees, not radians, so eveneSementary school children can

create fantastic graphic displays.

Specify machine model (and size), ROM type (BASIC 3 or 4)

SuperGraphics in ROM (SA000 or $9000) $45

volume discounts available for schools.

NEW

VERSION 2
now for C64

fir PET/CBK

FLEX-FILE is a sel ol flexible, friendly programs to allow you to

set up and maintain a data base Includes versatile Report

Writer and Mail Label routines, and documentation for pro

grammers to use Data Base routines as part of other pro

grams

RANDOM ACCESS DATA BASE
Record size limit is 256 characters The number of records per

disk is limited only by record size and free Space on the disk,

File maintenance lets you step forward or backward through a

file. add. delete, or change a record, go to a numbered record, or

find a record by specified field (or partial field). Field lengths

may vary to allow maximum information packing Both sub

totals and sorting may be nested up to 5 fields deep. Any field

may be specified as a key. Sequential file input and output as

well asf lie output in WordPro and PaperMate format is suppor

ted Record size, fields per record, and order of fields may be

changed easily

MAILING LABELS

Typical mail records may be packed 3000 per disk on 8050

(1400 in 4040) Labels may be printed any number wide, and

may begin in any column position. There is no limit on the num

ber or order of fields on a label, and complete record selection

vta type code or field condition is supported

DEPORT WRITER

flexible printing format, including field placement, decimal

justification and rounding. Define any column as a seres of

math or trig functions performed on other columns, and pass

results such as running total from row to row. Totals, nested

subtotals, and averages supported Complete record select/on,

including field within range, pattern match, and logical func

tions can be specified

FLEX-FILE 2 by Michael Riley $110
FJ®??? specify ^(/'PJT?!?1 configuration when ordering

DISK I.C.U. $40
Intensive Care Unit by LC. Cargile

COMPLETE DISK RECOVERY SYSTEM FOR CBM DRIVES

- edil disk blocks with ease

- duplicate disks, skipping over bad blocks

- complele diagnostic facilities

- unscratch scratched files

- check and correct scrambled files

- recover improperly closed files

- extensive treatment of relative files

- optional output to IEEE488 printer

- comprehensive user manual (an excellent tutorial on disk

operation and theory)

Furnished on copy-protected disk with manual

Backup disk available, S10 additional

PROGRAM YOUR OWN EPROMS $75
Branding Iron EPROM Programmer for PET/C8M software for

all ROM versions Includes all hardware and software to pro

gram or copy 2716 and 2532 EPROMs

PORTHAKER DUAL RS232 SERIAL PORT $63
Two ports with full bipolar RS232 buffering Baud rates from

300 to 4800 For PET/CBM, AIM. SYM.

CBM Sofhtire

BASIC INTERPRETER forCBM 8096 S200

PEDISK II Systems Irom cgrs Microtech inilibli

F1LEX IBM 3741/2 Dili Exchange Software milible.

JINSAM Dili Bite Minigement System for CBM.

COPY-WRITER Word Processor for PET/CBM $159

CASH MANAGEMENT SYSTEM S45

Petspeed BASIC Compiler 120

Integer BASIC Compiler 120

CMAR Record Handler 110

UCSD Pascal (without board) 135

Wotdcraft 80 or 8096 265

BP! Accounting Modules 280

Professional Tax Prep System 575

ASERT Data Base 375

Dow Jones Portfolio Management 110

Assembler Development 80

FORTH for PET now for C64
BY LC. Cargile and Michael Rifey $50
Features include:

full FIG FORTH model

all FORTH 79 STANDARD extensions

Structured 6502 Assembler with nested decision

making macros.

full screen editing (S3me as when programming in

BASIC).

auto repeat key.

sample programs.

standard size screens (16 lines by 64 characters).

150 screens per diskette on 4040. 480 screens on

8050.

ability lo read and wnie BASIC sequential files.

introductory manual

reference manual.

For Commodore 64. or any 16K/32K PET/CBM with ROM 3or
4. and CBM disk drive Please specify configuration when

ordering

Metacompiler for FORTH 530

Simple metacompiler for creating compacted object code

which can be executed independenily (without FORTH

system)
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Page Mete

60 COMMAND

WORD

PROCESSOR
by Michael Riley

Paper-Mate is a full-featured word processor for Com

modore computers Page-Mate incorporaies 60 commands to

grve you lull screen editing with graphics for all 16Kor 32K

machines (including 8032). ail printers, and diskor tapednves

Many additional features are available (including most capa

bilities of WordPro 3).

Page-Mate functions with all Commodore machines with at

least 16K, with any printer, and either cassette or disk.

Toorder Page-Mate, piease specify machine and ROM type

Page-Mate (disk or tape) for PET. CBM. VIC, C64 $40

SM-KIT for PET/CBM S40

Enhanced ROM based utilities for BASIC 4 Includes both pro

gramming aids and disk handling commands.

Commodore 64
Hauler-Killer - Commodore 64 15

- autheniic naval warfare game (complete with sonar)

Submarine Warfare (Clockwork Computers) 29

WordPro 3+/64 75

Vanilla PILOT with Turtle Graphics 21

- also includes sound. Toolkit, joystick support

Commodore 64 Programmer Reference Guide 16

CCI Submarine Warfare 24

Laser Command 15

EARLY GAMES for Youapj Children 25

PETSPEED Compiler C64 120

CALC RESULT Spreirj Sheet Packige 135

1000 Miles (MilleBornes Game 9

MlcroCktu 19

Adventure (disk) 9

Draw Pokef 5

MAE Assembler - C64 85

Assembly Language Tutorial - C64/VIC 27

Abacus Software in stock

Synthy-64 music and sound synthesizer 26

Tiny BASIC Compiler 17

ScreenGraphics-64 adds BASIC Graphics 22

Victory Softwirt tor Commodore 64 In stock

Adventure Pack I (Victory Software) 12

Adventure Pack II (Victory Software) 12

Anmhilator 16

Chomper Man 16

Educational Pack I 10

Grave Robbers (Victory Software) 12

Kongo Kong 16

Strategy Pack I 16

TREK 12

215-822-7727

252 Bethlehem Pike

Colmar, PA 18915
A B Computers

WRITE FOR CATALOG. Add S1.50 per order for United Parcel.

We pay balance of UPS surface shipping charges on all prepaid orders

(add extra for mail. APO/FPO. air). Prices include cash discount.

Regular prices slightly higher. Prices subject to change.

OAK STANO-C64. VIC. Apple. Allri 29 
Beautiful natural solid oak twD-level siand. Rests on table 
above computer. Holds disk drives/casselle cleek, as well as 
~~!_ won~c:'!~ _________________ . ____________ _______ . 

KMMM Plml for PET/CBM/C64 $85 
A subset 01 standard Pascal w~he.xt ensioos. l ndudes Machine 
Lan~oe Pascal Source EditOl. Machine Language P-Code 
Co"nPlier. P-Code to machine Ial'l!}JaI}e ItCWlSlalO1Ior qllmlZed 
DI:lteCt cooe. Rur'HlfT1epackage. Floating PoInt taDatllity, Usee 
MaI'lJaI, and sample pl'Ograms. 

~~~-~~~- .--.. -----.---.-!'~~-~~!¥-~~~~~; 
EARL for PET (disk file based) $65 
Ultw, AUI.~lIr. Rllecalar, U.klr 
Generates relocalable OOtect code USing MOS Technology 

~_'!.iskr~~~_~_!iIes~_~_~_~l. 

RAM/ROM for PET/CBM 
4K or 8K bytes of soft ROM with optional 
battery backup. 
RAM-ROM IS compatible With any large keyboard mactune. 
Plugs into one olllle ROM sockets 3rove screen memory to 
gIVe you SWitch selected write protect3ble RAM 
Use RAM/ROM as a software develOpment 100110 store data 
a mactune code beyond the normal BASIC range. Use RAMI 
ROM 10 load a ROM mage whereyru have po$Slbieconfficls 
WIth f1'IOI'e than one ROM feqJiring the same socket Possible 
applICatIOnS Include machine lar'9Jage son (SUCh as SUPER
SORn. unIVersal wedge, ExlrarTlOll, etc. 
RAM/ROM - '" $75 
RAMm~ -~ ~ 

Ball~~.~~P'gp'~~ .......... _. ___ ............... _ ...... ~_~ 

SUBSORT for PET/CBM $35 
~~~.!~.~~a.J~!~ .. '!l~.~~~~~~~~.~.I.!~~~ ... 
THE WHOLE PET CATALOG $9 

A two year 320 page COOlpeodtum of the MIdOile Software 
Gazene fa CoomoOOre ~er LISe"S. ContaInS 500 reviews 
01 commerCial products, 700 eOOcalion programs (reviewed 
and organized by coorse), 200 reviews of lree qames. info on 
over 1800 free programs, list 01 PET and VIC user groups, and 

~~ .. ~~.~1..~~.~~.~!~t~ ........ _ ................... _ .. . 
CDMAL Pack.g. for caM $25 
~~~~_~~~r.~~_~~~~~~~~~~.~~~ ......... _ .. . 

SuperGraphics 2.0 
NEW Version with TURTLE GRAPHICS 

SuperGraphics. 1:r)' John Fluharty. provkJes a 4 K machine 
language extensioo which adds 35 rull featured commands to 
Commodore BASIC 10 allOw fast and easy plotting and man
ipulation of !l'a¢»cs on lhe PH/CBM videodisplay. as weD as 
SOUND Commands. Animations which previously were too 
slow or I~ble wittwt machine lar19JCl!)e SUDroutines 
oow can be progammed directly in BASIC. Ml1o'e blocks (or 
rocketships. etc.) Of entire areas oltl'le screen WIth a single. 
easy to use BASIC commaoo. Scroll any por1ion 01 the screen 
up. down.ieft CK righl Tum on or of! any of the 4000 (8000 on 
8032) screen pixels with a single BASIC command. In high 
resolution mode. draw vertical, horizoolal. and.diagonal lines. 
Draw a 0011.. l ill a 0011.. and move it around on lhe screen with 
easy to use BASIC corrrnands. Plot curves using either rec· 
tangular or polar c.:o;:wdilates (great for AIQebfa. Geometry 
and Trig classes.) 

The SOUND commands alk1N you toinrllatea rote or series 
of notes (or even several songs) ITem BASIC. and then play 
them in the background mode wittnJt interfering with yoor 
BASIC program. This allows yoor program to run at fuJi speed 
with simultaneous gfaptjes and music. 

Seveo new TURTlE commands open up a whole new 
Dimension In graphics. Place the TURTLE anywhere on the 
screen. sel his DIRECTION. tum him LEFT or RIGHT. rrove 
him FORWARD. raise or loYIer his plotting pen. even flip the 
pen OVe!" to erase. Turtle commands use angles measured in 
degrees. rot radians. so even 'elementary sdmI cllilaen can 
create fantastic !13ptic displays. 
S"""' maclire '- Iard size). ROM type IBASIC 3 .. 4) 

SuperGraphics in ROM (SAOOO or $9000) $45 
Volume OStwnlS availa~ lor sctmlS. 

~ ~ET!CI. C .. ,.1I11 

NEW 
VERSION 2 

now for C64 

FlEX·FllE isa setol flexible. lriendly programs 10 allow you to 
set up and maintain a data base. Includes versa1i!e R~ 
Wuter and Mall Label routines. and documenlalron lot pro
gfammers to use Data Base routines as part 01 other pro
gfams. 
RANDOM ACCESS DATA BASE 
Record Slle limit 15 256 cnaracters. The f"lJrTlber 01 recoo:ls per 
disk is limited only I:r)' record size and free space on the disk. 
File maintenance leis you step forward or backward through a 
lile. add. delele. Of change a record. go loa rumbeled record.or 
lind a record by specified lield (Of partial field). Field lengths 
may vary to alk1N maxImum inlormatlOl'l packing. Both sub
totals and sorting may be nested up to 5 helds deep. Any field 
may be specilied as a key. Sequential lile Input andoutpul as 
well as IlleoutptJtln WordPro and PaperMatelormal is suppor· 
ted. Record sIZe. llelds per record. and order ollrelds may be 
dlarged eaSily. 
MAILING LABELS 
Typical mall records may be packed 3000 per disk on B050 
(1 400 in 4040). Labels may be printed any number Wide. and 
may begin In any coIurm POSltlOll. There IS no llmlt on the num
t:er or order of fields on a label. and compfele record selection 
VIa lype code or Ileid coodrlron IS supported. 
REPORT WRITER 
Flexible pllnling la mal. including Ileid pfacement. decimal 
p.lSlilicatron and rounding. Deline any column as a senes of 
math Of IflO lunctions performed on other columns. and pass 
resulls such as runnirYJ tOlal ITom r(1#l to rON. Totals. nested 
subtotals. and averages supported. Complete record selectlOfl. 
including held Within range. pallern matCh. and logical func· 
lions can be specllied. 

FLEX-FILE 2 by Micbael Riley $110 
~~~.~!!¥.~~t2!'~~~!~.~~~~~:. __ . 

DISK I.C.U. $40 
1,lensi" Cm U,H by LC. C.rgll. 
COMPIflE DISK RECOYERY SYSTEM fOR CBM DRIVES 
- edit dIsk blocks with ease 
- oophcale diSks, Sklppif'lg over bad blocks 
- complele dragnostic lacilitleS 
- unscratch scratched liles 
- check and coned scrambled fi les 
- recover Improperly closed fi ies 
- extensIVe treatment 01 reiallVe Irles 
- opllonal output to IEEE488 printer 
- comprehensIVe user manual (an excellent lutOl' iai on disk 

operal rOn and theory). 
Furnished on copy·protected disk With mal"lJal. 
Backup dIsk available. S 1 0 actlltlOllaL _ .. __ ... _ .. __ .. _ _ .. _-_ .. _ .. _ .................... _._. 

PROGRAM YOUR OWN EPROMS $75 
Brallllng Irtri EPROM Prograrrmer lot PfT/CBM soitwaie for 
all ROM versions Includes aU hardware and software to pro-

~~T..?"_~ .. ~!.~.~~~l~~_~~.9.~~~ ............... ___ . 
PORTMAKER DUAL RS232 SERIAlPORT $63 
Two por1s with lull bipr:llar RS232 b.Jf!ering. Baud fates from 

~~.q.~.~.~~~;.~!.~~]L~~~:...~.I.~: .. ~y.~: ............... _ ..... . 
CBM S.ftnl1 
BASIC INTERPRETER lor CBM B096 $200 
PEOISK II S'., ... 111M 'I" MIof1I"~ .nllo~l. 
flLEX IBM 3HI/2 0.10 EIOH'I' S.flwm JnIIo~I. 
JINSAM 0.10 Bm M.UI'.'" SYll •• ,or CIM. 
COPY-WAITER W.A _rlor PET/CIM $159 
CASH MANAGEMENT SYSTEM $45 
Petspeed BASIC Compiler 120 
Integer BASIC Compiler 120 
CMAR Recad Handler 11 0 
UCSD Pascal (Wtltwt board) 135 
Wordcraft 80 or B096 265 
BPI Accounllng ModJles 2BO 
Prolessional Tax Prep System 575 
ASERT Data Base 375 
Dow Jones Portfolio Management 110 
Assembler Development BO 

FORTH for PET IIOW for C64 
BY LC. Cargile and Michael Riley S50 
Features include: 

h.JII FIG FORTH model. 
all FO RTH 79 STANDARD extenslOOS. 
Slructured 6502 Assembler With nested decision 

making macros. 
IuU screen editing (same as when prOQlamffilng in 

BASICI. 
auto repeat key, 
sample programs. 
standard size screens (16 lines by 64 characters). 
150 scleens per dlskelle on 4040. 4BO screens on 

8050. 
ability 10 read and write BASIC sequentlalliles. 
fltroOOctory manual 
releref1Ce manual 

Fa Commodore 64. CK any 16KJ32K PETJCB MwlthROM 30r 
4. and CBM disk drIVe. Please Specify conliguration when 
adenng 

M.Io,om,il" lor fORTH $30 
SlfT1I)le metacompller for creahng compacted objecl COde 

which can be eKeculed independenlty (without FORTH 

~.~~!~.~): ............................................................ . 

PageMate 
60 COMMAND 

WORD 
PROCESSOR 

by Michael Riley 

-A'B-!iTIl 
""'''' .. Iii I =___ 51$; 

.5 . -
Paper·Mate IS a IuIHeatUied WOld processor lot Com

modore coml)Jlers. Page-Male IIlcorporates 60 commands to 
grve yoo lull screen edJllng With QlaphICS lor all 16K or 32K 
mactunes (Including 8032). all pl'lnters. and dIsk Of tape drIVeS. 
Many atklitronal leatures are available (Inclucling most capa· 
bllitles 01 Word Pro 3), 

Page-Mate functions ...... ith all Commodore machines with at 
least 16K. WIth any printer. and either casselle 01' disk. 

To order Page-Mate. please SpecIfy machine and ROM type. 

~~9!.~~~~l~~~.~.~~l!~ .. ~~.!:E~.~.'.~.~;E?: ....... ~~.~ 
SM-KIT lor PET/CBM $40 
Enhanced ROM based utilitres lor BASIC 4, Includes both pro-
~.~~_~~_~~~.~~k~~_If!J_~.~~:_. _____ . 

Commodore 64 
Hu ltr·Klhr· C ... ln 64 15 
• authent ic naval war1ale game (cOl'nplcle with sonar) 
Submaline Warfare (C\ockwOfk CompulerS) 29 
WordPro 3+/64 75 
Vanilla PILOT With Tunle Graphrcs 27 
. also includes sound. Toolkit. joystICk support 
Commodore 64 Programmer Reference Guide 16 
CCI Submarine Warfare 24 
Laser Command 15 
EARLY SAMES I. , .... C •. Um 25 
PETSPEED Compiler C64 120 
CALC RESULT SImI S~ ... PooDI' 135 
1000 Miles (Mille Bornes Game 9 
MicflC.w 19 
Adventure (diSk) 9 
Oraw Poker 5 
MAE Assembler · C64 85 
Assembly language TutCKJ31 - C64/VIC 27 
Abacus Software in stock 
Synthy·64 ITIJsic and sound synthesizer 26 
Troy BASIC Compiler 17 
ScreenGraphics·64 adds BASIC GraphICS 22 
VIcIIHY Sdtwln '.r C ... IIII'.re 64 I, ,Ioct 
Adventure Pack I (VictOl)' Software) 12 
Advenlure Pack II (Victory Soltware) 12 
Annlhilala t6 
C~ Man t6 
EtiJcatooal Pack I 10 
Grave Robbers (VICtory Software) 12 
Kongo K"" 16 
Siralegy Pack I 16 
TREK t 2 

215-822-7727 WRITE FOR CATALOG. Add $1 50 per order lor Umled Parcel . ABC 0 m put e rs We pay balance of UPS surface shiPPing charges on all prepaid orders 
252 Bethlehem Pike (add extra for mall APO/FPO air) Prices Include cash discount 
Colmar. PA 18915 Regular prices sllghlly higher Prices sublecllo change 



Alspa Computer, Inc.

The price-pertormance leader. Includes Z80A. 1 or 2 full 8" ds/

dd drives. 3 serial and 1 parallel port. Winchester port, network-

ing. Prices start at less than S2000. DEALER / OEM

inquiries invited.

SPECIALS on INTREGATED CIRCUITS

6502 7.45
6502A/6512A 8.40

6520 PIA 5.15

■6522 VIA 6.45

6532 7.90

2114-1200

2716EPR0M

2532 EPROM

61J6 2KX8 CMOS RAM

4116 RAM

??[? !5?.?rtion force 24_pin

10/6.95 50/6 55

10/7.95 50/7.35

10/4.90 50/4.45

10/6.10 50/5 75

10/7.40 50/7.00

2.45 25/2.30

4.90 5/4.50

7.90 5/ 7 45

7.90 5/ 7.45

8 for 14

Socket iSc_anbeJ

100/6.15

100/6.90

100/4.15

100/5.45

100/6.60

100/2.15

10/4.00

10/6 90

10/6 90

2.00

Hewlett Packard Tint
Write or call tor prices. — ^./-*

Anchor

Automation

Signalman

Modems

FREE SOUHCE MEMBERSHIP WITH SIGNALMAN
All Signalman Modems are Direct Conned, and include cables

lo connect to your computer and to the telephone. Signalman

Modems provide the best price-performance values, and start

31 less than S100. Dealer ind OEM Inquiries irvited

Mark I RS232 (99) 79

Mark II (or Atari 850 (99) 79

Mark IV (or CBM/PET with software (169) 119

Mark V lor Osborne (software available) (129) 93

Mark VI (or IBM Personal Computer (279) 195

Mark VII Aulo Dial/Auto Answer (179) 119

Mark VIII Bell 212 Auto Dial/Answer (399) 319

DC HAYES Smirtmodem

DC Hayes Smartmodem 1200

219

545

PROM QUEEN for VIC

Apple Emulator for Commodore 64

Screenmiker 80 COLUMN CAflD for C64

Solid Oik 2 Level Stand tor C64 or VIC

C64/VIC Switch (networking)

BACKUP VI.O taps copier for C64 or VIC

CARDBOARD/6 Motherboard - VIC

CARDAPTE R/1 Atari VCS Adapter - VIC

CAHDPRINT Printer Interface - C64/VIC

CARD80ARD/3s Motherboard - VIC

CARDETTE/1 Cassette Interface - C64/VIC

CARDRITER Lightpen - C64/VIC

CARDRAM/16 RAM Expansion - VIC

Complete CARGCO Line in stock

170

89

155

29

135

20

79

69

64

32

32

32

64

APPLE FRANKLIN ITEMS
KRAFT Apple Joystick 43

16K RAH Card lor Apple 59

Solid Oik 2 Level Stand for Apple 29

Super Serial Card 149

MPC RAM/80 column cin) for ME 139
280 Softcard and CP/M (Microsoft) 235

RANA Elite I with Controller 389

Parallel Printer Interface/Cable 79

Apple Dumpling (Microtek) Printer Interlace 115

Apple Dumpllni with 1GK Buffer 160

Grappler-t- Interface 140

Kraft for Apple in stock

DC Hayes Micromodem II 299

Videx 80 Column Card 209

Iliydcn Software lor Apple 20% OFF

PIE Writer Won) Processor 120

E3commodore
See us tor Personal, Business, and Educational

requirements. Educational Discounts available.

PETSCAN I $245 base price
Allows you to connect up to 30 CBM/PET Computers to

shared disk drives and printers Completely transparent to the

user. Perfect for schools or multiple word processing con

figurations Base configuration supports 2 computers. Addi

tional computer hookups S100 each.

COMPACK $115
Intelligent Terminal Package for PET. CBM, C64
Includes AC IA Hardware / STCP Software _

VE-2 IEEE to Parallel Interface 110
Includes case, power supply, full 8-bit transmission, and

switch selectable character conversion to ASCII.

VIDEO ENHANCER for Commodore 64 89
Realize video quality equal or belter than composite monitor

using standard color TV

SCREENMAkERBac'alWnA 149
Provides big screen capability tor business applications.

VIC 20 PraductV VlCSargon II Chess 32
BACKUP VI.0 20 VIC GOfll 32

VIC RAM Cards in slock Meteor Run (UMI) 39

VIC SuperExpander 52 VIC Radar Ratrace 24

VIC16KRAM 95 Amok (UMI) 20

Thorn EMI Snltwire Snakman 15

HES Softwire Rubik's Cube 13

VIC Omega Race 32 Programmers Reference 15

Srjders of Mars (UMI) 39 FROGGEH 25

Programmers Aid 45 VIC Adventure Series

VICTORY Softwire for VIC and C64

Street Sweepers 12 Maze in 3-D 12

Night Rider 11 Cosmic Debris 12

Treasures of Bat Cave 12 Grave Robbers Advent 11

Games Pack I 12 Games Pack II 12

Victory Casino 8 Adventure Pack I 12

Adventure Pack II 12_ Trek 11

Commodore 64 Programmers Reference Guide 16

MlcroChess lor C64—8 levels of play 19
Computers First Book of PET/CBM 11

C64 or VIC SWITCH 125

POWER ROM Utilities for PET/C8M 78

WonlPro 3+/B4 69
WordPro 4+ - 8032. disk, printer 295

SPELLMASTER spelling checker for WordPro 170

VIStCALC for PET. ATARI, or Apple 189

PET-TRAX PET to Epson Graphic;, Software 40

SM-KIT enhanced PET/CBM ROM Utilities 40
Programmers Toolkit - PET ROM Utilities 35

CALC RESULT for C64 135
PET Spacemaker II ROM Switch 36

COPYWRITER Word Processor lor C64 69

2 Meter PET lo IEEE or IEEE to IEEE Cable 40

Oust Cover for PET, CBM, 4040, or 8050 8

CmC Interlaces (ADA1800. ADA1450, SADI in stock)

ZRAM - CBM 64K RAM, Z80, CP/M 550

Programming the PET/CBM (Compute!! — R West 20

Compute? First Book of VIC 11

HES MODEM with Software 65

HES Softwire and Hardware in stock

UMI products in stock

ONNICAUj (HESI SpmdtkMt for C64 79

GRIDflUNNER (HES1 VIC or C64 29

COCO (HES) Tutorial for C64 39

Gridmnner(HES)C54orVIC 29

Agressor(HES) 29
HES Turtle Graphics VIC 29 C64 49

HES Writer VIC 30 C64 34

Grand Matter Chess [UMI] C64 or VIC 27
Renaissance (UMI) VIC 29 C64 24

Synlhesound(HE) 44

HESMON VICorC64 29

6502 Professional Developement System (HES)

Robot Panic 29 Pirate's Peril 29 Retro Ball 29

10/2 20 50/2.00 100/1.95

10/3.05 50/2.80 100/2.75

10/230 50/2.10 100/2.06

10/2.85 50/2.70 100/2.65

DISK

SPECIALS
Scotch (3M) 5" ss/dd

Scotch (3M) 5" ds/dd

Scotch (3M) 8" ss/sd

Scotch (3M) 8" ss/dd

We stock VERBATIM DISKS
Write (or Dealer and OEM prices.

BASF5"or8" 10/200 20/1.95 100/1.85

NEW BASF Qualimetnc Disks also in stock.

Wabash 5" ss/sd 10/1.80 50/1.75 100/1.70

Waoash 5" ss/dd 10/2.00 50/1.95 100/190

Wabash 8" ss/sd 10/2.00 50/1.95 100/1.90

We stock MAXELL DISKS
Write for dealer and OEM prices.

Disk Storage Pages 10 for S5 Hub Rings 50 for S6

Disk Library Cases 8"—3.00 5"—2,25

Head Cleaning Kits 1]

CASSETTES—AGFA PE-611 PREMIUM
C-10 10/61 50/.58 100/50

C-30 10/85 50U)_2 100/.70

DATASHIELD BACKUP POWER SOURCE 225
Battery back up Uninterruptible Power Supply with surge and

noise filtering. The answer to your power problems.

Zemtti ZVM-121 Green Phosphor Monitor 98

BMC 12A 12" Green Monitor 80

VOTRAX Personal Speech System 280

VOTRAXType-N-Talk 160

VOICE BOX Speech Synthesizer (Apple or Alan)

CompuServe Subscription (5 hours Iree) 32

Brother HR-I5 Daisy Wheel Printer 475

Prowriter Parallel Printer 379

Panasonic 1090 Printer with Correspondence Mode 389

USI CompuMOD 4 R F Modulator 39

Daisywriter 2000 with 48K buffer + cable 1150

Many printers available (Gemini-Star. Brother. OKI. etc.)

We Stock AMDEK Monitors

AmdekDXY-100 Plotter 600

A P Products 15% OFF

Watanabe Intelligent Plotter 990 6-pen 1290

BROOKS 6 Outlet Surge Suppressor/Noise Filter 54

We slock Electrohome Monitors

Syneriek SYM-1 Microcimputer 1B9

ALL BOOK and SOFTWARE PRICES DISCOUNTED

Panasonic TR-120M1P 12" Monitor (20 MHz)

Panasonic CT-160 Dual Mode Color Monitor

149

285

USI Video Monitors—Green or AMBER 20 MHz nt-res.

Dealer and OEM inquiries invited

data
systems

Z29 Terminal (VT100, VT-52.ADM3A,

Hazl 500 compatible) 680

ZT-i Intelligent Communications Terminal 369

Z10D l6-bit/8-bit Systems in stock CALL
We stock entire Zenith line.

ATARr
SPECIALS

WE STOCK ENTIRE LINE—write for prices.

Atan 1 £00

Voice Box

FROGGEH

Thorn EMI Software

EduFun Softwire

499 (|1X 34

100 Anchor Modem—Atari 79

25 AW Gnprict l&mputrf) 11

Flnl Book of Atirt 11

APX Softwire

215-822-7727

252 Bethlehem Pike

Colmar. PA 18915
A B Computers

WRITE FOR CATALOG. Add $1.50 per order for United Parcel.

We pay balance of UPS surface shipping charges on all prepaid orders

(add extra for mail, APO/FPO. air). Prices include cash discount.

Regular prices slightly higher. Prices subject to change.

1& Alspa Computer, Inc. I 
The price-periocmance leader. Includes ZaOA. 1 or 2 full S" dsI 
del drives, 3 serial and 1 parallel port wiochesterport, network· 
ing. Pr ices start at less than S2000. DEALER I OEM 

~~~-j~!~~--------------........... --.---------
SPECiAlS" INTREGATEo CIRCUITS 

6502 7.45 10/ 6.95 50/6.55 100/6.15 
. 6502N6512A 8.40 10/ 7.95 50/7.35 100/6.90 
6520 PIA 5.15 10/ 4.90 50/ 4.45 100/ 4.15 

·6522 VIA 6.45 10/6.10 50/5.75 100/ 5.45 
6532 7.90 10/ 7.40 50/ 7.00 100/ 6.60 
2114-L200 2.45 251 2.30 100/ 2.15 
271 6 EPROM 4.90 5/ 4.50 10/ 4.00 
2532 EPROM 7.90 5/ 7.45 10/ 6.90 
6116 2KXB CMOS RAM 7.90 517.45 10/ 6.90 
4116 RAM 8 lor 14 
?!!.Q.!~~~_EQ!..~_?~.p~~~..I5~§~~L __ . ________ ?:Q.Q 

Hewlett Packard (hP.] 
Anchor __ 
Automation 
Signalman 
Modems 
FREE SOURCE MEMBERSHIP WITH SIGNALMAN 

All Signalman Modems are Direct Connecl and include cables 
to connecl lO your computer and to the telephone. Signalman 
Modems pfOvide the best price-performance values, and start 
at less than $100. Ouler." OEM I.~ .'rlfl'lflled 

Mark I RS232 (99) 79 
Mark II lor Atari 850 (99) 79 
Mark IV for CBM/PET w~h soltware (169) 119 
Mark V lor Ostorne (software available) (129) 93 
Mark VI for IBM Personal Computer (279) 195 
Mark VII Auto OiaVAuto Answer (179) 119 
Mark VIII Bell 212 Auto OiaVAnSWef (399) 319 _ .................... _--------- ------_._---_. __ ... _._------
DC HAYES Smll1mod.m 219 
~~_~_~~.~~.~~D.~.~~_!3p.~ ..... _ ......... _____ _____ ___ ~~_~ 

PROM OUEEN lor VIC 170 
Apple Emulltar lor Commodore 64 89 
Smonmller 80 COLUMN CARD lor C64 155 
Solid 0112 L .. ,I Siond lor C64 or VIC 29 
C64N IC Switch (networking) 135 
8ACKUP VI.O bp' copier lor C64 or VIC 20 
CARDBOARO/6 Motherboard - VIC 79 
CAROAPTE RII Alan VCS Adapter - VIC 69 
CARDPRI NT PJinler Interface - C64NlC 64 
CARDBOAROl3s Motherboard · VIC 32 
CAROmEl l Cassette Inter1 ace - C64NlC 32 
CARDRITER Ughtpen· C64NIC 32 
CARORAM/16 RAM Expansion- VIC 64 

~~~~~~!e __ ~_~.f!.D_~_~_~~~_!~!!~_~_ .. _ .. __ .......... ___ . ___ _ 

APPLE FRANKLIN ITEMS 
KRAFt Appl. Joy.tld< 43 
16K RAM C.A lor Appl. 59 
Stlld 011 2 lIV.1 SIIDd for Appl. 29 
Super Serial Card 149 
MPC RAM/8o col'm, card lor liE 139 
Z80 Soltcard and CPIM (Microsoft) 235 
RANA Elite I 'Nilh Controller 389 
Parallel Printer Inter1ace/Cable 79 
A"I. oumpll,.IMlcnl.~ Pri,ler 1."11,,. 115 
A"I. o,m,II •• will 16K 8,IIer 160 
Grappler + Inter1ace 140 
Krait lor Apple in stock. 
DC Hayes Micromodem II 299 
Vldex 80 Column Card 209 
H..,~ .. S.fhrarl lar Apple 20% OFF 
PIE Wrltl f Wo~ Proeeu or 120 

~CDrnrnDdDre 
• See" lor P",o"l. B"I" ... and Ed",ll"al 
__ .. '!9.ul .. _~'~~~_~du'!!~~.I __ Di!'!~nl! .• ~.i!'.bl~ __ __ 

PETSCAN I $245 base price 
Alk1Ns you to cor.nect up to 30 CBM/PET Computers 10 
shared disk drives and printers. Completely transparent to the 
user. Per1e<:t IOf schools Of multiple word processing con
r.gurations. Base configuratioo supports 2 computers. Addi-

!~-~~~~~!~!-~-~~~~-~-!~~~~~:...----........... --..... . 

COM PACK $115 
1.1,llIlenl T,rminal Packal' lor PET. CiM. C64 
Includes ACIA Hardware / STC P Software ................... _----------------_._--------_ .. _ .. -._._. 

VE-2 IEEE 10 Parallel Interface 110 
Includes case. power supply, full 8-bit transmission, and 
switch sele<:!able character conversion to ASCII. 

VIDEO ENHANCER lor Commodore 64 B9 
Realize video Quality eQual or bener lhan composite monitor 
~~i_~_~_~~~.~~!~ .. ~~~_~: _____________________________ . ________ ... 
SCREEN MAKER BD ColumnAdaplerlorC64 149 
!:.~~_~_~~9_~~~~~!¥.!~.~:.i~_~~i~~~~. __ • 
VIC 20 Prdutb VIC Sargon II Chess 32 
BACKUP V1.0 20 VIC GORF 32 
VIC RAM Cards in stock Meteor Run (UMI) 39 
VIC SuperExpander 52 VIC Radar Ratrace 24 
V1C 16K RAM 95 Amok IUM1 j 20 
Thora EMI Soltwlre Snakmiln 15 
HES S.ltwln Rubik's Cube 13 
VIC Omega Race 32 Prcqarrm6'S Referen::e 15 
Si>dO'S d "'" IUMQ 39 FROGGER 25 
_Programmers Aid 45 VIC Adventure Series 

VICTORY Sollwl~ lor·VIC ond C64 
Street Sweepefs 12 Maze in 3-0 12 
Night Rider 11 Cosmic Debris 12 
Trea&Jfes 01 Bat Cave 12 Grave Robbers Advent 11 
Games Pack I 12 Games Pack II 12 
Victory Casino 8 Adventure Pack I 12 
Adventure Pack II 12 Trek 11 
coo;rOOd·o;e&4·Pioijram~rs·Re;e;e·nce ·Guide··----- ------i-6 

MlcroChen lor C64-8 Ienls 01 play 1 9 
Compute!"s First Book 01 PET/CBM 11 
C64 " VIC SWITCH 125 
POWER RO M Utilities lor PET/CBM 78 
WordP,. 3+/64 69 
Word Pro 4+ - 8032, disk, printer 295 
SPELLMASTER . p.III,g checler lar WordP,. 170 
VISICAlC lor PET. ATARI. or Apple 189 
PET-TRAX PET 10 Ep.on Gnp~CI SOItwI~ 40 
SM-KIT "bIRcd PET/CBM ROM UtiliUes 40 
Programmers Toolkit - PET ROM Utilities 35 
CAlC RESULT lor C64 135 
PET Spacemaker II ROM SWitch 36 
COPYWRITER Word P_uor I" C64 69 
2 Meter PET to IE EE or IEEE to IEEE Cable 40 
Dust Cover fOf PET. CBM, 4040, or 8050 8 
CmC 1",rt,,"IAoA I BOO. ADA 1450. SAol', .Ioc~ 
ZRAM - CBM 64K RAM, Z80. CP/M 550 
p,.gnmml. glb. PET/C8M IComp,I"I- R. W.II 20 
Compute! First Book 01 VIC 11 
HES MOOEM wilb Solm" 65 
HES Softwln lid HI~.are in stock 
UMI ,,,",,II I • • Iocl 
~~_NI_C~L_C_ IH!.SLS~."'~~ .. I_ lo~E.S.4._._ .. __ .. ______ 7_9 
GRloRUNNER IHESI VIC or C64 29 
COCO (HES) Tutorial for C64 39 
Gridrunner (HES) C64 or VIC 29 
Agressor (HE S) 29 
HES Turtle Graphics VIC 29 C64 49 
HES Writer VIC 30 C64 34 
Gn,d Mn l" ChmlUM11 C64 "VIC 27 
Renaissance (UMI) YIC 29 C64 24 
Synlhesound (HE) 44 
HES MON VIC or C64 29 
6502 PJolessiooal Developement System (H ES) 24 
Robo! Panic 29 Pirate's Peril 29 Retlo Ball 29 

DISK 
SPECIALS 
Scotch (3M) 5" ss/dd 
Scotch (3M) 5" dS/dd 
Scotch (3M) 8" sS/sd 
Scotch (3M) 8" ss/dd 

10/ 2.20 50/ 2.00 t OOl 1.95 
10/ 3.05 50/ 2.80 100/ 2.75 
101 2.30 50/ 2.10 100/ 2.06 
101 2.85 50/ 2.70 100/ 2.65 

We stock VERBATIM DISKS 
Writ, for Dealer and OEM priCl~ 

BASF 5" or 8" 10/ 2.00 20/ 1.95 100/1".85 
NEW BASF Qualimetric Disks also in stock. 
Wabash 5" ss/sd 10/ 1.80 50/ 1.75 100/ 1.70 
WaDash 5" ss/dd 10/2.00 50/ 1.95 100/ 1.90 
Wabash 8" ss/Sd 1012.00 50/ 1.95 100/ 1.90 

We stock MAXELL DISKS 
Wrile lor dealer and OEM price~ 

Disk Storage Pages 10 lor $5 Hub Rings 50 lor S6 
Oisk Library Cases 8"-3.00 5"-225 
~~~_~~~_~~~9 __ ~~~~ .... _~.1 ••••• ___ • ____________ ._ •••••••••••••• __ _ 

CASSEmS-AGFA PE·611 PREMIUM 
C- l 0 10/.61 50/ .58 100/ .50 
C-30 10/ .85 50/.82 100/ .70 -------_._ .. _--------------------_ ..... _ .. _--------- ------
oATASHIElo BACKUP POWER SOURCE 225 
Banety back up Uninterruptible Power Supply with surge and 
~~~.!~I!~!!~~!h!.._~~_~~~!_!~_~_~!_~~.p!.~~!:~: _________ . 
ZeOllh ZVM·121 Green Phosphor Monitor 98 
BMC 12A 12" Green Monitor 80 
VOTRAX Personal Speech System 280 
VOTRAX Type-N·Talk 160 
VOICE BOX Speech SyntheSizer (Apple or AtarQ 
CompuServe Subsctiplion (5 hoors hee) 32 
Brother HR·! S Olisy Whet Printer 475 
PrQWl'iter Parallel PJintef 379 
h m onlc 1090 Prlller wl1b Cormpondenu MGde 389 
USI CompuMOD 4 R F Modulator 39 
Daisywri ter 2000 with 48K buffer + cable 1150 
Many printers available (Gemini· Star, Brother. OKI, etc.) 
We Stock A.MDEK Monitoll 
Amdek DXY- I OO Plotter 600 
A P Products 15% OFF 
Watanabe Intelligent Plotter 990 6·pen 1290 
BR OOKS 6 Dullet Suge Supprnsor/ Naiu: FUler 54 
We stock Ele<: trohome Monitors 
Syner1ek SYM · l Micru~mpuler 189 

ALL BOOK and SOFTWARE PRICES DISCOUNTED 

Panasonic TR·120Ml P 12" Monitor (20 MHz) 149 
Panasonic CT-1 60 Oual Mode Color Monitor 285 -------------_ .......................... -_._--_._------------ -_ .. . 

USI ~d .. M .. iIo~-G",. " AMBER 20 MHz hi-.... 
_ ......... _____ ~!~~!_~_~~ _~~~_~~~~_I.~~.s_~~~!!~ _________ _ 

~N"Nldata 
~ systenns 

Z29 TermlnallVT10o. VT-52. AoM3A. 
Hazl500 compatible) 6Bo 

369 
CALL 

ZT-I l.t,lIig .. 1 Communications T,rminal 
Z100 16-bIVB·bH Syat,m. I, stock 
We stock entire Zenith tine. -_ ... __ ... _-.. ---------_._------_ ... __ ..... _.------------

-'" 'ATARr =.':.':.":.::--:. -:.:. -:. -:.~~ ---= -------------
SPECIALS 

WE STOCK ENTIRE LlNE~writ, for prices. 
· Abri 1200 499 
Yoita l u 100 
FROGGER 25 
Than EMI SDltwue 
EduFun Soil_lfe 

011 34 
ADt~ar M '~Im-Abri 19 
AlIrIIirI!IIb ~ II 
Ant Boak ,I Allri 11 
API San.1n 

WRITE FOR CATALOG. Add 51 50 per order lor United Parcel 
21 5-8 2 2-77 2 7 ABC 0 m put e rs We pay balance of UPS surlace shrpplng charges on all prepaid orders 
252 Bethlehem Pike (add exira lor mall APO/FPO a"l PrIces Include cash d,scounl 
Colmar, PA 18915 Regular prIces sllghlly higher PrIces sublecllo change 



displayed on the screen is moved

to the work area to make room.

Impressive Split-Screen
And Plotting Capability

Splitting the screen horizontally

or vertically allows you to view

two pages. The cursor can cross

the boundary between pages to

operate on the individual pages.

To view additional pages, a win

dow can be created in one of the

sections. The area to remain

outside of the window must be

formatted and scrolled to the

desired position before the win

dow is created because the cursor

cannot leave the bounds of the

window. The screen area inside

the window can then be split,

and a third and fourth page can

be called into the window area.

A graphics function pre

pares a histogram of the values

from any column or row. The

procedure is simple and the re

sults are impressive. Place the

cursor in the row or column de

sired and select the graphics

function. Enter column or row

depending on the graph desired,

enter the lower and upper limits

of the scale to be used on the

chart, and type in a title.

A full-screen chart con

taining eight bars is created with

a labeled scale along the left mar

gin. The chart can be scrolled

left and right with the cursor

keys to display the bars for the

entire column or row.

The portion of the chart

displayed on the screen can be

printed.

I have used another spread

sheet program with a Commo

dore 8032 to introduce this type

of computing to my data pro

cessing students. Calc Result

compares quite favorably with

the other program and includes

additional features such as color,

graphics, and multiple pages. I

highly recommend it.

Calc Result

Computer Marketing Services, Inc.

300 W. Marlton Pike

Cherry Hill, N] 08002

$149.95 ®
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Atari Airstrike
James V. Tranzo

The creators of Airstrike warn

you in their advertisements that

Airstrike is "very, very difficult"

and that it is "The definitive,

super-fast, multiple-skill, shoot-

out game for Atari 400/800...."

This warning is the last mercy

the game designers do for you.

Airstrike turns you into the

"Rocky" of game players; it

keeps knocking you down and

you keep coining back for more.

At first glance, Airstrike ap

pears to be little more than a

typical see 'em and shoot 'em

arcade-style game. Like Scrambler

and Cosmic Avenger, Airstrike

puts the player in the cockpit of

a fighter bomber and sends him

careening across the screen,

tiring at anything that moves.

Surface to air missiles must be

destroyed before they destroy

you. Like Caverns of Mars turned

on its side, Airstrike forces you to

navigate through a field of fission

bombs that move randomly up

and down the display screen.

Unlike other games, however,

Airstrike takes these ideas one

step further, moving them from

the realm of the difficult to the

almost impossible. And Airstrike

throws in more than a few origi

nal ideas and variations of its

own.

Quark Bombs

When play begins, the player is

given three Mark V fighter bomb

ers capable of one-way flight

(though it can be jockeyed up

and down) and armed with both

a laser cannon and quark bombs.

The cannon is front-mounted

and is controlled by the fire but

ton on the joystick, the shot

traveling horizontally; the

bombs, controlled by the space

bar, arch out of the vessel, drop

ping on targets below.

Several things should be

mentioned concerning the

weapons. Unlike other games,

pressing.the fire button does not

fire the cannon while simultane

ously releasing a bomb. What

this means is that the player

who typically keeps both hands

on the joystick must adjust to

the necessity of freeing one hand

to drop bombs. Also, because

the bombs arch away from the

ship, timing becomes a bit more

precise. And it is crucial that the

space bar be completely de

pressed or the bomb will not be

released, and the amount of

ammunition you have is limited.

On the easiest of the five

levels, you begin with 10 quark

bombs and 40 shots in the laser

cannon. You cannot simply fire

shot after shot and release bomb

after bomb. Accuracy becomes

essential to completing a mission

and achieving a good score. Ac

tually, the destruction of most

ships will be the direct result of

having missed a shot. This is

due, for the most part, to the

fact that successful play occurs

after the player has established a

pattern of sorts and fallen into a

rhythm. Missing a crucial shot

upsets the pattern and disrupts

that rhythm, and then another

Mark V goes up in a nicely done

graphic explosion.

Incidentally, though you

begin the mission with a limited

amount of fire power, you can

gain extra missiles and bombs

by destroying ammo dumps.

(Don't miss the last ammo dump

before entering the meteor

shower; that's almost certain

doom.)

Several Screens

To complete one full mission,

you must traverse a number of

screens. The first two screens

are made up of basic mountain-

type terrain. These ranges are

defended by surface to air mis

siles and fission bombs, the latter

of which are really nasty because

of their erratic movement.

Once you're past the moun

tain ranges, the next display

forces you to navigate across an

entire screen of descending

displayed on the screen is moved 
to the work area to make room. 

Impressive Split-Screen 
And PloHing Capability 
Splitting the screen horizontally 
or vertically allows you to view 
two pages. The cursor can cross 
the boundary between pages to 
operate on the individual pages. 
To view addi tiona l pages, a win
dow can be created in one of the 
sections. The a rea to remain 
outside of the window must be 
formatted and scrolled to the 
desired position before the win
dow is crea ted because the cursor 
cannot leave the bounds of the 
window. The screen area inside 
the window can then be split, 
and a third and fourth page can 
be called into the window area. 

A graphics function pre
pares a histogram of the va lues 
from any column or row. The 
procedure is simple and the re
sults are impressive. Place the 
cursor in the row or column de
sired and select the gra phics 
function . Enter column or row 
depending on the graph desired, 
enter the lower and upper limits 
of the sca le to be used on the 
chart, and type in a title. 

A full-screen chart con
taining eight bars is created with 
a labeled sca le a long the left mar
gin. The chart can be scrolled 
left and right with the cursor 
keys to disp lay the bars for the 
entire co lumn or row. 

The portion of the chart 
di splayed on the screen can be 
printed. 

I have used another spread
sheet program with a Commo
dore 8032 to introduce this type 
of computing to my data pro
cessing students. Calc Result 
compares quite favorably with 
the other program and includes 
add itiona l fea tures such as color, 
graphics, and multiple pages. I 
highly recommend it. 

Calc Result 
COli/pli ler Markel illg Services, Illc. 
300 W. Morltoll Pike 

Atari Airstrike 
James V. Trunzo 

The creators of Airs/rike warn 
you in their ad verti sements that 
Airs/rike is "very, very difficult" 
and that it is "The definitive, 
super-fast, mul tiple-skill , shoot
out ga me for Alari 400/800 .... " 
This warning is the last mercy 
the ga me designers do for you. 
Airs/rike turns you into the 
" Rocky" of ga me p laye rs; it 
keeps knocking you down and 
yo u keep com ing back for more. 

At first glance, Airs/rike ap
pea rs to be little more than a 
typical see 'em and shoot 'em 
a rcade-s ty le game. Like Scrambler 
and CoslI/ic AVeIlger, Airs/rike 
puts the player in the cockpit of 
a fi ghter bomber and sends him 
ca reening across the screen, 
firing at any thing that moves. 
Surface to air missil es must be 
destroyed before they destroy 
yo u. Like Caverll s of Mars tu rned 
on its side, Airs/rike forces you to 
na vigate through a fi eld of fi ssion 
bombs that move randomly up 
and down the display screen. 
Un li ke o the r ga mes, however, 
Airs/rike takes these ideas one 
s tep further, moving them from 
the rea lm of the difficult to the 
almost impossible. And Airs/rike 
throws in more than a few origi
nal ideas and va ria ti ons of its 
own. 

Quark Bombs 
When play begins, the playe r is 
given three Mark V fighter bomb
e rs ca pable of one-way flight 
(though it can be jockeyed up 
and down) and armed with both 
a laser cannon and quark bombs. 
The ca nno n is front-mounted 
and is controlled by the fire but
to n on the joystick, the shot 
traveling horizontally; the 
bombs, controlled by the space 
bar, a rch o ut of the vessel, drop
ping on targets below . 

Several things should be 
mentioned concern ing the Cherry Hill , NJ 08002 

$149.95 © weapons. Un li ke other games, 
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pressing. the fire button does not 
fire the ca nnon whi le simultane
ous ly releasing a bomb. What 
this means is that the player 
who typically keeps both hands 
on the joys tick mus t adjust to 
the necessity of freeing one hand 
to drop bombs. Also, beca use 
the bombs a rch away from the 
ship, timing becomes a bit more 
precise. And it is crucia l that the 
space bar be completely de
pressed or the bomb w ill not be 
released, and the amou nt o f 
ammunition you have is limi ted. 

On the easies t of the five 
levels, yo u begin wi th 10 quark 
bombs and 40 shots in the laser 
cannon. You cannot simply fire 
shot after shot and re lease bomb 
after bomb. Accuracy becomes 
essential to completing a mission 
and achieving a good score . Ac
tuall y, the des truction of most 
ships w ill be the direct result of 
having missed a shot. This is 
due, for the most part, to the 
fact that successful play occurs 
after the playe r' has establi shed a 
pattern of so rts and fa ll en into a 
rhythm. Miss ing a crucia l sho t 
upse ts the pattern and di srupts 
tha t rhythm, and then another 
Mark V goes up in a nice ly done 
graphic explosion. 

Incidentally, though yo u 
begin the mission w ith a limited 
amount of fire power, yo u ca n 
ga in ex tra missil es and bombs 
by des troying ammo dumps. 
(Don' t miss the las t ammo dump 
before en tering the meteor 
shower; that's almos t certa in 
doom.) 

Several Screens 
To complete one fu ll mission, 
you mus t traverse a number of 
screens. The first two screens 
are made up of basic Tll01lntain
type terra in. These ranges are 
defended by surface to air mis
siles and fi ssion bombs, the la tter 
o f which a re reall y nasty beca use 
of their erratic movement . 

O nce you're past the moun
tain ranges, the next di splay 
fo rces you to na vigate across an 
entire screen of descending 



the (/fewest in goftwate tftoductb fo* ATARI

ATARI 800 48K CALL
ATARI 810 DISK DRIVE CALL

ATARI 850 INTERFACE 169.00

ATARI 1010PROGRAMRECORDER-. 77.00

EDUCATOR KIT 117.00
BOOKKEEPER KIT 179.00
PROGRAMMER KIT 55.00

ENTERTAINER KIT 75.00

COMMUNICATOR KIT CALL

HOME MANAGER'S KIT CALL

PROWRITER 8510 A CALL

MOSAIC
64K RAM 149.00
32K RAM 77.95

48KRAM CALL

16/32 EXPANDER 64.95

B-KEY400 39.95
SUNCOM JOYSENSOR
Touch Sensitive Joystick 34.95

Amdek Monitors Call

We Carry The Complete PERCOM Line.
Call For Items and Prices.

Spitfire Ace Hellcat Ace

Disk/Tape Disk/Tape
$21 95 $21,95

SUPER SPECIALS
Floyd of the Jungle

Disk/Tape $21.95

Prices Effective Now Through August 31.1983

Call For Our Special Prowriter Package.

Wingman Chopper Rescue

Disk/Tape Disk/Tape

S24.95 521.95

FREE* SOFTWARE AND ACCESSORIES
ATARI

ConversationalLanguages-T.,.43.95

Programming 2 & 3 - T .. 21.95

Music Composer ■ C 32.95

My Firs! Alphabet - D 26.95

Touch Typing ■ T 1 9 95

Home Filing Manager - D .. .. 37.95

Mailing List ■ T 19.95

Asteroids - C 26.95

Caverns Of Mars ■ D 28.95

Computer Chess - C 26.95

Missle Command • C 26.95

Super Breakout ■ C 26.95

Star Raiders ■ C 32.95

Assembly Editor - C 44.95

Basic-C 44.95

Macroassembler - D 65.95

Microsoft Basic - D 65.95

Pilot (Home Package] ■ C 58.95

I nvitation To Programming I -T 18.95

Speed Reading ■ T 55.95

Basketball - C 26.95

Graph-It -T 15.95

Juggles House ■ DA 22.95

Pilot (Educator) - C 97.95
Donkey Kong ■ C 32.95

Defender-C 32.95

Galanan-C 32.95

Qix-C 32.95
Dig Dug ■ C 32.95

ET-C 38.95

Ms. Pac-Man -C 32.95

Atanwriter ■ C 61.95

Superman || -C 37.95

ADVENTURE
INTERNATIONAL
Preppie - DA 23 95

SAGA Adventures ■ D 31 95

Sea Dragon - D/T ... 27 95

Stratos - D/T 27 95

Bugoff-D/T 23 95

Preppie II - D/C 27.95
Stone ot Sisyphus - D . 31.95

Eliminator - OH" 20 95

ANALOG

Race In Space - D/T 20.95

Sunday Driver- D/T 23.95

Crash Dive' - D/T .. . 23.95

Buried Bucks - D/T ... 23 95
Titan - D/T 23 95

Star Sentry - D/T 23.95

COMPUTABILITY DIVIDEND COUPON PREMIUMS
3 M Blank Disk- Box ol 10 27.00 or 10 Coupons

Elephant Disks- Box oMO 22 00 or 8 Coupons
Flip'n File DISk Holder 2095 or 6 Coupons
Flip'n File Cartridge Holder 20.95 or 6 Coupons

Monitor Stand 27.95 or 10 Coupons
VU -Case Disk Holder W/Lock 24.00 or 10 Coupons

Heavy Plastic Dust Cover 800 or 810 9 95 or 3 Coupons
First Book of Atari Sottware 1983 17.95 or 6 Coupons

Kids & The Atan 1?95 or 6 Coupons
The Atari Assembler 12 95 or 5 Coupons

Atari Games 8 Recreation 14.95 or 6 Coupons
Atari Pilot tor Beginners 14.95 or 6 Coupons

The Visicaic Book Alan 1 d-95 or 6 Coupons
Atan Basic 12.95 or 5 Coupons
Atari Sound & Graphics 9.95 or 3 Coupons

Slaughter 1 2 99 or 5 Coupons
Slik Silk 9.95 or 3 Coupons

Extension Cable ■ 6 It 6 95 or 3 Coupons
LeltyAdaptor 9.95 or 3 Coupons
Stik Stand 6.99 or 3 Coupons
Suncom Tac II 19.95 or 8 Coupons
Suncom Game Switch 6.95 or 3 Coupons

Tl Adaptor 1 2.95 or 5 Coupons

Kraft Switch Hitter Joystick 17.95 or 7 Coupons

Kraft Joystick 15.95 or 6 Coupons
Maxell 2 Pack Disks 8.95 or 3 Coupons
Inside Atari Basic 12.95 or 5 Coupons

Compute's First Book ot Atari 12.95 or 5 Coupons

Computes Second Book of Atari 12.95 or 5 Coupons

De Re Atari - 17.95 or 6 Coupons

Wico Joystick 24 00 or 10 Coupons

S24 00 Worth of Software 10 Coupons

•COUPON PROGRAM

The purchase of each program (with the exception of Super

Specials. Atari and APX) will earn you 1 COMPUTABILITY DIVIDEND

COUPON. Save 10 coupons and redeem [hem for your choice of

any program we sell (or S24.00 or less. Less than 10 coupons may

be redeemed for premium items as indicated. You pay only a S2.50

shipping & handling charge.

I.D.S.I.

Pool 1.5- D 27.95
Pool 400- Cart 31.95

Speedway Bias! ■ Carl... . 31.95

Juggler-D 23.95

FIRST STAR
Astro Chase - D/T 23.95

BIG FIVE

Miner 2049'er - Cart 39.95

23.95

23.95

27.95

23 95

DATASOFT

Shooting Arcade ■ D/T

Pacific Coast Highway - D/T

Micopainter * D

Canyon Climber - D/T

Fathoms Forty- D 27.95

O'Hife/s Mine - D/T 27.95

Rosen's Bndgade ■ D/T .. 27.95

Sands of Egypt ■ D . . ..31.95
Zaxxon - D/T . . .31.95

Moon Shuttle - D/T 31 95

ON-LINE

Jawbreaker ■ D/T 23.95

Luna Leeper - D 23.95
Wizard and the Princess - D ... 25.9s

Thresnold- D 31.95
Ulysses - D 27.95
Mouskattack ■ D 27.95

Frogger- D/T 27.95

SIRIUS

Bandits ■ D ... 27 95

Way Out- D 31 95

Hepton ■ D 31 95

Twerps- D 27 95

Wavy Navy - D 27 95

Blade ot Blackpool - D 31 95

SENTIENT

Cyborg ■ D 27 95

Goldrush - OA 27 95

BRODERBUND

Apple Panic-D/T... 23 95

Stellar Shuitie - D/T 23 95

D'avid's Midnight Magic - D 27 95

Sky Blazer- D 25.50

Track Attack- D 23 95

Labyrinth ■ DA 23.95

Serpentine - D 27 95

Dueling Digits - D 23.95

Choplifter ■ D 27.95

Genetic Drift ■ D/T . 23 95

AE ■ D 27.95

EDU-FUN

Call For Items and Prices

MISCELLANEOUS

Night Mission -D/T ... 23 95

Jumpman - D 31 95

Crisis Mountain ■ D . . .. 31-95

Star League Baseball - D/T .. .25.50

Financial Wizard ■ D 49 95

Pinball Construction Kit - D . 31.95

Spy's Demise - D/T .. 16 95

Baja Buggies - DA- -. 25 50

Starbowl Football - DA 25 50

Master Type ■ D 31.95

Ali Baba- D 26.50
Home Accountant ■ D 54.95

Mountain King - Cart . 31.95

Kid Grid-DA 23 95

Scraper Caper- C 39 95

We Carry Hundreds of Items for ATARI 400/800, Ask for Our FREE CATALOG.

D - Disk T- Cassette

C - Cartridge

ATARI is a trademark ol ATARI. Inc

Mastercard/VISA

Order Toll Free 800-558-0003
No surcharge for credit cards

In Wise. Call

414/351-2007
ORDERING INFORMATION: To order Dy mail, send money order, certified check or personal check (allow
14 days to clean to COMPUTABILITY Include S2 00 shipping on all software orders Include 3^ shipping on allCOMPUTABILITY 1 4 days to Clear! to COMPUTABILITY Include S2 00 Shipping on all software orders Include 3^ Shipping on all ORDER HOURS

P O Box 1 7882 hardware orders, minimum S2 50 Mastercard and Visa please include card number and expiration date Wl
Milwaukee Wl 53217 residents please add 5% sales tax Canadian. APO& FPO software orders include 5% shipping minimum S5 00 Mon-Fn 1 2-9 PM {CST)

i All otherfsreign software, please add 1 5% Shipping, minimum $7 OOIUS Funds only) Prices subiect to change Sat 1 2-^ PM '
»- without notice

e.omputcfthiLit/j TM Jil 
p't.e~ellt~ "'I "-

tlte c/fewe~t ill 8oftw4't.e c:?'t.otLu.ct~ fo't. ATARI 
ATARI 800 48K ... ......... CALL .. 48K RAM 
ATARt 810 DISK ORIVE..... ... ... CALL 

ENTERTAINER KIT . 
CO MMUN ICATOR KIT .. 
HOME MANAGER'S KIT 
PAOWRITER 851QA 

16/32 EXPANDER ......... ... ..... 64.95 
ATARI 850 INTERFACE .... .... ..... 169.00 8-KEY 400 . .. ... . . . .. . 39.95 

SUNCOM JOYSENSOR ATARl lQ1QPROGRAMRECORDER . 77.00 
MOSAIC Touch Sensitive Joystick • . .• 34.95 EDUCATOR KIT . . ..... . " ..... 117.00 

BOO KKEEPER KIT . . 179.00 64K RAM . . ..... . 149.00 
PROG RAMMER KIT . .. 55.00 32K RAM 77 .95 Amde k Monitors ........ . C a ll 

Fo, 
Spit fire Ace 

Oisk/Tape Disk/Tape 
Ellectove Now 31 . 1983 

Wingman 
DiskiTa pe 

Chopper Rescue 

FREE* SOFTWARE AND ACCESSORIES 
ATARI 
COnyersahonalLanguages· T 43.95 
Programming 2 & 3 • T 21.95 
MUS IC Composer' C . 32.95 
My Fllsl Alphabet - 0 . 26.95 
TOUCh Typmg - T , ........... 19.95 
Home FIling Manager - D 37.95 
Mailing List· T ... 19.95 
Asteroids' C . 26.95 
Caverns Of Mars - D.. 28.95 
Compu ter Chess - C . 26.95 
MissJe Command - C 26.95 
Super Breakout - C . . 26.95 
Slar Raiders' C . 32.95 
Assembly Editor ' C . . ..... 44.95 
Basic - C . . ... 44.95 
Macroassembler - O . 65.95 
Microsof t Basic - 0 65.95 
Pilot (Home Package) , C . 5B.95 
Inyilation ToProgrammlngl, T 18.95 
Speed Reading' T 55.95 
Basketball - C . .. 26.95 
Graph-It - 1. ................... 15.95 
Juggles House' OIT .". 22.95 
Pilot (Educator) - C ... , 97.95 
OC'nkey Kong' C 32.95 
Defender - C 32.95 
Galaxlan - C 32.95 
all' C 32.95 
Dig Dug· C . . .............. 32.95 
ET·C . 3B.95 
Ms Pac'Man - C 32. 95 
Atanwnter - C .. 61.95 
SUDerman JI • C 

ADVENTURE 
INTERNATIONAL 

PrepPie· OfT 
SAGA Adyentures . 0 
Sea Dragon . OfT 
Stratos - OfT 
Bugoll ' OfT 
PrepPie 11 - OIC 
Slone 0 1 Sisyphus· 0 
Eliminator - OfT 

ANALOG 
Race In Space' OfT 
Sunday Driver - OIT . 
Crash Diye! - OIT .... 
BUlied Bucks - OfT . 
Tllan - OfT . 
Slar Senlry' OfT 

3795 

2395 
3195 
27 95 
2795 
2395 
2795 
3, 95 
2095 

20.95 
.. 23.95 
. 23.95 
23.95 
2395 
23.95 

COMPUTABILITY DIVIDE ND COUPON PREMIUMS 
3 M Blank Disk· BOll 01 10 
Elephant Disks - BOll 0 1 10 . 
Fhp 'n File Disk Holder 
Flrp 'n Flte Cartridge Hotder 
Monitor Sland 
VU • Case Disk Holder W/ lock 
Heayy Plasllc Oust Coyer BOO or 810 
Flrsl Book 01 Alafl Sof tware 1983 . 
Kids & The Alafl 
The Alan Assembler 
Alan Games & Recreal lon . 
Atan Pllollor Beginners 
ThE: Vlslcalc Book Alan 
Atan BasIc . 
Atan Sound & GraphiCS 
Slarllghler 
Silk Silk 
ElIl enSlon Cable' 6 11. 
Lell y Adaplor . 
Silk Stand 
Suncom Tac II 
Suncom Game SWIlch 
TI Adaplor 
Krall SWitch Hiller JOyStiCk 
Krall JoyS\lCk . 
MalleI! 2 Pack Disks 
InSide Alan BaSIC 
Compute's Fllst Book 0 1 Alafl 
Com pule's Second Book 0 1 Atari 
De Re Alan 
WICO Joysl lck . 
524 00 Worth of Soflware . 

.... 27.00 or 10 Coupons 
. 22.00 or 8 Coupons 
.. 20.95 or 6 Coupons 
.. 20.95 or 6 Coupons 

...... 27.95 or 10 Coupons 
.... 24 00 or 10 Coupons 

995 or 3 Coupons 
17.95016 Coupons 
1795 or 6 Coupons 
1295 or 5 Coupons 

"" 14 95 or 6 Coupons 
14,95 Of 6 Coupons 

.... 14.95 or 6 Coupons 
... 12.95 or 5 Coupons 

995 or 3 Coupo ns 
1299 Of 5 Coupons 
995 or 3 Coupons 
6.95 Of 3 Coupons 
9.95 or 3 Coupons 
6.99 or 3 Coupons 

...... , 19.95 or 8 Coupons 
6.95 or 3 Coupons 

12.95 or 5 Coupons 
17.95 or 7 Coupons 

... 15.95 Of 6 Coupons 
895 or 3 Coupons 

12 95 or 5 Coupons 
........ 12.95 or 5 Coupons 

...... 12.95 Of 5 Coupons 
..... 17 95 or 6 Coupons 

24 00 or 10 Coupons 
.. 10 Coupons 

' COUPON PROGRAM 
The purchase of each program (wi th the exception of Super 
Specials, Ata/ia nd APX) will earn you 1 COMPUTABlllTYOIVIDENO 
COU PON . Save 10 coupons and redeem them for you r choice of 
any program we sell for 524.00 or less. less than 10 coupons may 
be redeemed for premium items as indicated. You payonlya 52.50 
shipping & handling charge. 

DATASOFT I.D.S.1. 
Shooting Arcade' OfT .. 2395 Pool 1 5· O . , 
Pacil ic Coast Highway· OfT .... 23.95 Pool 400 . Cart ...... . 
Mlcropainter' O . . ... 27.95 Speedway Blast· Cart . 
Canyon Climber' OfT .. 2395 Juggler· 0 
Fathoms Forty - 0 ..... 27.95 FIRST STAR 
O'Rlley's Mine - DIT .... 2795 ASllo Chase _ OfT 
Rosen's Bndgade · OfT ... 27 .95 

2795 
3 1.95 
31.95 

... 23.95 

23.95 

Sands of Egypt· 0 3195 BIG FIVE 
Zanon - OfT 3195 M iner 2049·er· Cart. 39.95 
Moon Shutt le· OfT 31 95 Sc raper Capel' C 39.95 

We Carry Hundreds of Items for ATARI 400/800, Ask for Our FREE CATALOG . 

ON·LlNE 
Jawbreaker' OfT .. 23.95 
Luna leeper· 0 . . ... 23.95 
Wizard and the Pflncess . 0 ... 25.9:) 
Threshold - D . . .. 31.95 
Ulysses' 0 ... 27.95 
Mouskattack·D . 27.95 
Frogger' OfT . 27 .95 

SIRI US 
BandllS - 0 
WayOul' 0 
Repton' 0 
Twerps· 0 
Wavy Navy' 0 
Blade 01 Blackpoole - 0 

SENTIENT 
Cyborg' 0 
Goldlush - OfT 

BRODERBUND 
Apple Panic - OfT . 
Stellar Shultle . OfT 
daYld's Midnight Magic' 0 
S,,-y Blazer - 0 
Track Atta ck · 0 
LaOynnth' OfT 
Serpen tine - 0 
Dueling olglls . 0 
Chopllf ler . 0 
Genetic onlt • OfT 
AE - 0 

EDU·FUN 
Call For Hems and Prices 

MISCELLAN EOUS 
Nlghl MISSion' OfT 
Jumpman·D 
CIISIS Mountain· 0 . 
Star League Baseball, OIT 
Flnancoat WI.I:a rd . 0 
PmOall Construction Kit - 0 
Spy's Demise' DIT 
Baja Buggies ' OfT .. 
Starbowl Football· OfT 
Master Type· 0 
Ah Baba· O . 
Home Accountant: i::i " 
Mountain King - Cart 
Klel Gild, OfT 

0 , Oi l k T- Celle"_ 
C • Cartridge 

27 95 
3 195 
3 1 95 
2795 
2795 
3195 

2795 
2795 

23 .95 
2395 
2795 
25.50 
2395 
2395 
27 95 
23.95 
2795 
2395 
2795 

23.95 
31 95 
3195 
25.50 
4995 
3195 
16.95 
2550 
2550 
3195 

. 26.50 
5495 
31 .95 
2395 



Airstrike.

meteors whose slightest touch

spells instant extinction. The

meteor shower looks suspi

ciously like a lot of fission bombs

raining down upon your ship,

but in any case, this screen is no

easier than the first two.

Assuming you pass safely

through the meteors, you ap

proach a series of sliding airlocks

which must be blown open

(achieved by hitting an area

about the size of a pinhead -

while it's moving) in order to

complete your first pass. And

did I mention that all the airlocks

after the first are guarded by

alien ships that must be circum

vented in order to survive? Or

that the locks are in various posi

tions on the screen and not a

straight shot so joystick maneu

vering is a must? Very, very diffi

cult, and this is level one.

If there's anything after this,

I wouldn't know because I've

never made it through a complete

pass. The instructions indicate

that once through the sliding air

locks, the player proceeds to the

next color-coded level at which

point, I assume, the mission re

peats itself. The added difficulty,

from what information could be

gleaned by selecting a higher

complexity level to begin with,

stems from the fact that the enemy

defenses move much faster and

the player's vessel begins its run

with less ammunition.

Airstrike comes with several

options. For openers, there are

five difficulty levels at which to

begin play. In addition, the game

can be played by either one or

two players, alternating turns.

Also, a game may be interrupted

WO COMPUTi! August198.3

during the course of play by de

pressing the CTRL key and 1 to

gether.

A minor annoyance occurs

after you lose one of your three

ships: the next one appears so

fast that there is little time to re

group. The only other complaint

that might be registered is that

until you arc within the sliding

locks area, any destruction of

your ship sends you back to the

very beginning of the program.

Because it's so difficult to advance

from screen to screen, especially

for novices, this can be a tad frus

trating.

All in all, Airstrike is exactly

what it claims to be - a very de

manding program. If you want a

challenge, Airstrike is the game for

you.

Mechanically, the game is

quite strong. The scrolling and

the graphics are very well done.

The player's ship, missiles,

bombs, and targets are clearly

defined and, with the exception

of the spaceship itself, all graphics

are flicker-free. In addition, colors

are vivid and the sound effects,

though limited to explosions of

one type or another, are more

than adequate.

Airstrike

Eiiflith Software Company

P.O. Box3185

Redondo Bench, CA 90277

$39.95 ©

HESCAT for

PET/CBM
Steve Leth

Soon after getting my PET, I

realized I had a problem: cas

settes. Hundreds of them. All

over the place. After buying a

disk drive, I thought my troubles

were over. But now I have a new

problem: diskettes. Hundreds of

them, and, worse yet, they each

hold one to two dozen programs.

What I needed was a way of

cataloging all these programs

and the disks they're on: an in

ventory program, for programs.

Enter HESCAT, a disk catalog

program written by Jerry Bailey

and distributed by Human En

gineered Software.

HESCAT is available on disk

for versions of PET/CBM with

Upgrade ROMs or 4.0 BASIC,

40- or 80-column screens, and at

least 16K of memory (32K pre

ferred). It works with 2040, 4040,

and 8050 disk drives.

How W5SC47Works

HESCAT is a series of programs

accessed via a menu that appears

when you run the main program.

To perform a particular function,

you just enter its number and

the appropriate program is

loaded. After each function is

complete, you return to the main

menu. Because every function

except HELP is implemented as

a separate program, HESCAT

packs a lot of power into a 16K

PET/CBM.

The first step in using HES

CAT is to catalog your diskettes

with the CATALOG function.

CATALOG copies information

from the directory of the disk

being cataloged, which is in drive

#1, and records it on the HES

CAT disk, which must always be

left in drive #0. After it has re

trieved all the data from one

disk, HESCAT asks you to insert

the next disk. This continues

until information from all your

disks has been recorded on the

HESCAT disk.

Exactly what kind of infor

mation is kept for each disk? The

two-digit disk ID, the disk name,

the number of free and allocated

sectors, and the number of files

on the disk are stored in a file

called HEADERS. Then, for each

diskette, HESCAT creates a file

with the same name as the two-

digit disk ID. This file contains a

list of all the files on that disk,

the type of file (Sequential, Pro

gram, Relative, or User), and the

size of each file. On a 2040 or

4040 disk, you can catalog as

many as 120 disks with 3300 to

6000 Bles; an 8050 disk will keep

Airslrikc. 

meteors whose sl igh test touch 
spell s ins ta n t ex ti nction. The 
me teor shower looks suspi
cious ly like a lot of fi ssion bombs 
ra in ing down upon yo ur ship, 
but in any case, thi s screen is no 
easier than the first two. 

Assuming you pass sa fe ly 
through the me teo rs, you ap
proach a se ries of s liding a irlocks 
w hich must be blown open 
(achieved by hitting an area 
about the size of a pinhead -
while it's moving) in order to 
comple te your first pass. And 
d id I mention that all the a irlocks 
afte r the first a re g uarded by 
a li en ships tha t mu st be circum
ve nted in order to survive? Or 
that the locks are in various posi
tions on the screen a nd not a 
straight shot so joystick maneu
vering is a must? Very, very diffi
cult, and this is level one. 

If there's anything after this, 
I wouldn't know because I' ve 
never made it through a complete 
pass. The instructions indicate 
that once through the sliding air
locks, the player proceeds to the 
nex t color-coded level at which 
point, I assume, the mission re
pea ts itself. The added d ifficu lty, 
from what information could be 
gleaned by selecting a higher 
complexity level to begin with, 
stems from the fact that the enemy 
defenses move much faster and 
the player's vessel begins its run 
with less amm uni tion. 

Airslrike comes with several 
options. For openers, there are 
fi ve difficu lty levels at which to 
begin play. In addition, the game 
ca n be played by either one or 
two players, alternating turns. 
Also, a game may be interrupted 
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du ring the course of play by de
pressing the CTRL key and 1 to
gether. 

A minor annoyance occurs 
after you lose one of your three 
ships: the next one appears so 
fa st that there is little time to re
group. The only other complaint 
that might be registered is that 
until you are within the sliding 
locks area, any des truction of 
your ship sends you back to the 
very beginning of the program. 
Because it's so difficul t to adva nce 
fro m screen to screen, especially 
for novices, this can be a tad frus
trating. 

All in all, Airslrike is exactly 
what it claims to be - a very de
manding program. If you want a 
challenge, Airslrike is the ga me for 
you. 

Mechanica lly, the ga me is 
quite strong. The scrolling and 
the graphics are very well done. 
The player'S ship, missil es, 
bombs, and targets are clea rly 
defined and , with the exception 
of the spaceship itse lf, a ll gra phics 
are fli cker-free. In addition, colors 
are vivid and the sound effects, 
though limited to explosions of 
one type or another, are more 
than adequate. 
Ai rslrike 
English Soflware COlllpmly 
P. O. 80x 3185 
l!eriol1rio Beach, CA 90277 
539.95 © 

HESCATFor 
PET/CBM 
Sieve Lelh 

Soon afte r getting my PET, I 
rea lized I had a p roblem: cas
settes. Hundreds of them. All 
over the place. After buyi ng a 
disk drive, I thought my troubles 
were over. But now I have a new 
problem: diskettes. Hundreds of 
them, and, worse yet, they each 
hold one to two dozen programs. 
What I needed was a way of 
ca taloging all these programs 
and the disks they' re on: ·an in-

ventQry prog ram, for programs. 
Enter HESCAT, a di sk cata log 
program written by Jerry Bai ley 
and di stributed by Human En
gineered Softwa re . 

HESCAT is ava ilable on di sk 
fo r versions of PET/CBM with 
Upgrade ROMs or 4.0 BASIC, 
40- or 80-column screens, and at 
least 16K of memory (32K pre
fe rred). It works with 2040, 4040, 
and 8050 d isk drives. 

How HESCATWorks 
HESCAT is a series of programs 
accessed via a menu tha t appea rs 
when you run the main program. 
To perform a particu lar function, 
you just enter its number and 
the appropriate prog ram is 
loaded. Afte r each functio n is 
complete, you return to the main 
menu. Because eve ry functi on 
except HELP is implemented as 
a separate program, HESCAT 
packs a lot of power into a 16K 
PET/CBM. 

The first s tep in using HES
CAT is to cata log your diskettes 
w ith the CATALOG function. 
CATALOG copies in for ma tion 
from the directory of the di sk 
being cata loged, which is in drive 
#1 , and records it on the HES
CAT disk, which mus t always be 
left in drive # 0. Afte r it has re
tri eved all the da ta from one 
di sk, H ESCA T asks you to insert 
the next disk. This continues 
unti l information from all your 
disks has been recorded on the 
H ESCAT disk. 

Exactly what kind of in for
mation is kep t for each disk? The 
(\.yo-d igit disk 10, the disk name, 
the number of free and alloca ted 
sectors, and the number of fil es 
on the disk a re stored in a fi le 
ca lled HEADERS. Then, fo r each 
di skette, HESCATcrea tes a fil e 
with the sa me name as the two
digit di sk 10. This file conta ins a 
list of a ll the files on that disk, 
the type of fil e (Sequential, Pro
gram, Relative, or Use r), and the 
size of each fil e. On a 2040 or 
4040 di sk, you ca n ca talog as 
many as 120 disks with 3300 to 
6000 fi les; an 8050 disk will keep 
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track of 10,000 to 20,000 files

from 210 disks.

After cataloging new disks

or recataloging an old disk that

has been changed, the SORT

NAMES function is used to

create the ALPHA.NAMES file.

This is a list of all your cataloged

files, sorted alphabetically. It

also contains the type of each

file and the ID of the disk it's on.

The sort routine itself is a heap-

sort and is written in machine

language. All the names that

will fit into memory can be sorted

in a second or so. Usually, how

ever, the list of names is too long

to fit in memory. In this case,

HESCAT uses a scratch disk for

work files that are sorted indi

vidually and then merged to

gether. It will only sort file names

from disks that have been re-

cataloged since the last sort and

will merge them into the new

ALPHA.NAMES file.

Once the names have been

sorted, a number of reports can

be generated using the PRINT

function. You can request a

listing of file names, showing

the file type and what disk it's

on; a listing of the directories of

the individual disks; or a sum

mary of the disk header infor

mation. All of these will list on a

CBM or other printer. The pro

gram also contains a subroutine

for Epson and Base 2 printers.

Another practical use for

HESCAT becomes apparent

when you use the LOCATE func

tion. This function searches

through the file names cataloged

by HESCAT for a string specified

by the user and displays all the

names that contain that string

along with their disk ID's.

This is really a most valuable

function when you forget where

you stored your Space Invaders

game.

Complete

Documentation

HESCAT comes with two manu

als totaling 37 pages. The first is

the User Manual that guides you

step by step through the process
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of cataloging disks and getting

reports. The manual is clearly

written and points up a number

of spots where things might go

wrong (especially disk I/O errors)

and how to recover without los

ing your data. The second is the

Program Manual, which covers

technical information about the

actual HESCAT programs. In

cluded are detailed line-by-line

narratives and variable diction

aries for each program. There is

a section on how to safely modify

parts of HESCAT and a complete

description of all of HESCAT's

file formats. In addition, the

Program Manual includes com

plete, commented listings of all

the programs, even an assembly

listing of the heapsort routine.

Because lerry Bailey has used a

lot of "tricks" to make HESCAT

fast and compact, you can learn

a lot by reading the Program

Manual.

It is apparent that much

thought went into making HES

CAT as easy to use as possible.

All user interaction with the

programs is via menus, and HES

CAT seems reasonably crash

proof. One of my favorite fea

tures is the HELP function in the

main menu program. HELP dis

plays a brief description of each

of HESCAT's major functions.

The information provided by

HELP was often enough to keep

me from having to refer to the

manual.

To use HESCAT properly,

you must update the catalog

every time you start a new disk

or add files to an old disk. If you

don't do this, then HESCAT

won't do you much good. How

ever, if you are the sort of person

who will keep the catalog up

dated, and you want an auto

mated tool to help you, HESCAT

is the program for you.

HESCAT

Human Engineered Software

71 Park Lane

Brisbane, CA 94005

$39.95 @

Book Review

TRS-80 Color

Computer BASIC

Tony Roberts, Assistant Managing Editor

If you have a Color Computer

and are taking your first steps in

BASIC, Richard Haskell's book,

TRS-80 Extended Color BASIC,

can help make sure your feet are

firmly planted.

Like its companions for the

Apple, Atari, and PET com

puters, this book is designed as

a textbook. It starts out assuming

the reader knows nothing about

the TRS-80 Color Computer (or

BASIC) and builds from there.

Although the title implies

that the contents refer only to

Extended Color BASIC, the book

serves equally well as a Color

BASIC tutorial. Only a few, short

references are made to com

mands or functions not available

in Color BASIC.

Though written to be used

with a computer at hand, TRS-80

Extended Color BASIC can be a

useful study guide when no

computer is available. The 170-

page book is packed with screen

photos that show what happens

when the sample programs are

run. The photos also show what

happens when common pro

gramming or input errors are

made. The text carefully explains

why the mistakes happened and

shows the novice programmer

how to avoid the problem in the

future.

Start With The Basics

Once you have been introduced

to the TRS-80 Color Computer

and have learned to print your

name on the screen, TRS-80 Ex

tended Color BASIC takes on the

BASIC statements one by one.

Many of the example pro

grams in the book's early chap

ters have a mathematical bent.

You learn to compute the area of

track of 10,000 to 20,000 files 
from 210 disks. 

After ca taloging new disks 
or recata loging an old di sk that 
has been changed, the SORT 
NAMES function is used to 
crea te the ALPHA. NAMES tile. 
This is a list of all your ca taloged 
files, sorted alphabetically. It 
also con tains the type of each 
fi le and the 10 of the disk it' s on. 
The sort routine itself is a heap
sort and is wri tten in machine 
language. All the names that 
w ill fit into memory ca n be sorted 
in a second or so. Usually, how
ever, the lis t of names is too long 
to fit in memory. In this case, 
HESCAT uses a scratch disk for 
work files that a re sorted indi
vidually and then merged to
gether. It will onl y sort file names 
from disks that have been re
ca taloged since the last sort and 
will merge them into the new 
ALPHA. NAMES fil e . 

O nce the names have been 
sorted, a number of reports can 
be generated using the PRINT 
function. You can reques t a 
listing of fil e names, showing 
the file type and what disk it's 
on; a listing of the directories of 
the individual disks; or a sum
mary of the disk header in fo r
mation . All of these will list on a 
CBM or other printe r. The pro
gram also contains a subroutine 
for Epson and Base 2 printers. 

Anothe r practica l use for 
HESCAT becomes apparent 
w hen you use the LOCATE func
tion . This function searches 
through the fil e names ca taloged 
by H ESCAT for a string specifi ed 
by the user and displays all the 
names that contain that string 
along wi th their disk lO's. 

This is really a most va luable 
function when you forget where 
you s tored your Space Ill vaders 
game. 

Complete 
Documentation 
HESCATcomes with two manu
als totaling 37 pages . The first is 
the User Manual that guides you 
step by step through the process 
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of cata loging di sks and getting 
reports. The man ual is clea rly 
written and points up a number 
of spots where things might go 
wrong (especia lly di sk I/O errors) 
and how to recover without los
ing your data. The second is the 
Program Manual, which covers 
technical information about the 
actual H ESCA T programs. In
cluded are detailed line-by-line 
narratives and variable diction
aries for each program. There is 
a section on how to safely modify 
parts of HESCATand a comple te 
description of a ll of HESCAT's 
file formats . In addition, the 
Program Manlla l includes com
plete, commented listin gs of all 
the programs, even an assembly 
listing of the heapsort rou tine. 
Because Je rry Bail ey has used a 
lot of " tricks" to make HESCAT 
fast and compact, you can lea rn 
a lot by reading the Progra m 
Mamml, 

It is apparent tha t much 
thought went into making HES
CAT as easy to use as possible. 
All user inte raction with the 
programs is via menus, and HES
CAT seems reasonably crash
proof. One of my favorite fea
tures is the HELP function in the 
main menu program. HELP dis
plays a brief description of each 
of HESCAT's major functions. 
The information provided by 
HELP was often enough to keep 
me from hav ing to refe r to the 
manual. 

To use HESCAT properly, 
you must update the cata log 
every time you sta rt a new disk 
or add fil es to an old disk. If you 
don ' t do this, then HESCAT 
won' t do you much good. How
ever, if you are the sort of person 
who will keep the ca ta log up
dated, and you want an auto
mated tool to help you, HESCAT 
is the program for you. 

HESCAT 
Hlllllall Ellgilleered Software 
71 Park Lalle 

Book Review 

TRS-80 Color 
Computer BASIC 
Tony Roberts, Assistant Managing Editor 

If you have a Color Compute r 
and are taking your first s teps in 
BASIC Richard Haskell's book, 
TRS-80 Extended Color BASIC, 
can help make sure your fee t are 
firmly planted. 

Like its companions for the 
Apple, Atari, and PET com
puters, this book is designed as 
a textbook. It starts out assuming 
the reader knows nothing about 
the TRS-SO Color Computer (or 
BASIC) and bu ilds from there. 

Although the title implies 
that the con tents refer on ly to 
Extended Color BASIC the book 
serves equally well as a Color 
BASIC tutorial. O nly a few, short 
refe rences a re made to com
mands or functions not ava ilable 
in Color BASIC. 

Though written to be used 
with a computer a t hand , TRS-SO 
Extended Color BASIC can be a 
useful study guide when no 
computer is ava ilable. The 170-
page book is packed with screen 
photos that show what happens 
when the sample programs are 
run . The photos also show what 
happens w hen common pro
gramming or input errors a re 
made. The text ca refully exp lains 
why the mistakes happened and 
shows the novice programmer 
how to avoid the problem in the 
future. 

Start With The Basics 
Once you have been introd uced 
to the TRS-SO Color Compute r 
and have lea rned to print your 
name on the screen, TRS-SO Ex-
tended Color BASIC takes on the 
BASIC s tatements one by one. 

Many of the example pro
grams in the book's ea rly chap
ters have a mathematica l bent. Brisball e, CA 94005 

$39.95 © You learn to compute the area of 
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various geometric shapes, and

you are treated to an explanation

of the trigonometric functions.

Some of these may be lost on the

beginner who is more concerned

with learning about the com

puter than recalling high school

math.

Once those problems are

out of the way, however, Haskell

clearly explains the things begin

ners need to know to get started

in programming - printing to

the screen, loops, and the

IF...THEN, ELSE statements.

Further along the way, simple

and high-resolution graphics,

sound, arrays, and the PEEK

and POKE statements are

covered.

The final chapter, called

"Putting It All Together," leads

you step-by-step through the

programming necessary to create

a hangman game and to turn

your computer into a color

organ.

No Machine Language

Though the book makes no at

tempt to teach any machine lan

guage, one of the nine appen

dices discusses, in a few short

paragraphs, how to use a

machine language subroutine in

a BASIC program. Other appen

dices include information on

BASIC'S reserved words, ASCII

codes, error messages, hexadeci

mal numbers, the EDIT state

ment, the PRINT USING state

ment, and screen locations.

TRS-80 Extended Color BASIC

allows beginning programmers

to build their knowledge of

BASIC in a logical, understand

able way. By following the ex

amples and studying the dozens

of illustrations provided, it

should be a quick transition from

taking your first steps to running

your own BASIC programs.

TRS-80 Extended Color BASIC

Prentice-Hall, Inc.

Englewood Cliffs, N] 07632

$12.95 paper, $19.95 cloth
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The Flight Simulator

For The Timex/Sinclair

Michael B. Williams

First came Mazogs, with its stun

ning graphics and entertaining

game play. Then 3D Monster

Maze, boasting realistic, real

time movement along three-

dimensional corridors. Now The

Flight Simulator is here. And it

supersedes any graphics I've

ever seen on the Timex/Sinclair

orZX-81.

If you're skeptical, you

won't be after you've seen it. The

Flight Simulator challenges you

to land a small, twin-engine

plane safely - and it's not easy.

In all, there are three dis

plays. The cockpit display shows

the control panel and simulates

the view from the inside of the

airplane. As you dive and bank,

you see the horizon shift through

the cockpit window. On the

control panel are rate-of-climb,

fuel, power, and flap indicators,

along with an RDF (radio direc

tion finder) clock, and speed

and gear readings.

The map display shows the

area in which you are flying,

including your present position,

the runway, various beacons,

and a mountain range rising

1500 feet above sea level. The

purpose of this display is to show

you your position relative to a

beacon or the runway.

The third display - and the

most important - is the visual

display. It contains the informa

tion you will need in landing the

aircraft: the altitude, speed, ILS

(instrument landing system) and,

of course, the cockpit display.

Despite the rather low pixel reso

lution on the Sinclair- only

48 x 64 - the realism is out

standing. If you approach the

runway at an angle, you will

see it pass to your right or left

with astonishing accuracy. It

is even possible to notice that

you are slightly off-center, due

to some remarkable machine

code programming.

During landing, you have

complete control of the airplane,

and you must make minor ad

justments to align yourself with

the runway. Once down, you

must pull the plane to a complete

stop. If, on touchdown, the

screen disintegrates (indicating a

crash), you have probably for

gotten the landing gear. Some

sort of warning that the landing

gear is up would spare dozens

of aircraft and who knows how

many lives.

The Flight Simulator takes six

to ten minutes to load, but the

wait is worth it. The game so

accurately simulates the flight

(and for me the plight) of an

aircraft that you almost feel as if

you're actually piloting a plane.

The Flight Simulator

Gladstone Electronics

901 Fuhrmann Boulevard

Buffalo, NY 14203

$9.95 ©

COMPUTE!

is looking for good

articles, tutorials,

and games for the

Timex/Sinclair,

Commodore 64,

and

Color Computer.

va rious geometric shapes, and 
you are treated to an explanation 
of the trigonometric functions. 
Some of these may be lost on the 
beginner who is more concerned 
with learning about the com
puter than reca lling hig h school 
math. 

O nce those problems are 
out of the way, however, Haskell 
clea rly explains the things begin
ners need to know to get started 
in programming - printing to 
the screen , loops, and the 
IF ... THEN, ELSE sta tements. 
Further along the way, simple 
and high-resolu tion gra phics, 
sound, arrays, and the PEEK 
and POKE sta tements a re 
covered . 

The fina l chapter, ca lled 
" Putting It All Together," leads 
you step-by-step through the 
p rogra mming necessa ry to create 
a hangman game and to turn 
your computer into a color 
organ. 

No Machine Language 
Though the book makes no a t
tempt to teach any machine lan
guage, one of the nine appen
dices discusses, in a few short 
pa ragra phs, how to use a 
machine language subroutine in 
a BASIC program . Other appen
dices include information on 
BASIC's reserved words, ASCII 
codes, error messages, hexadeci
mal numbers, the EDIT state
ment, the PRINT USING state
ment, and screen loca tions. 

TRS-80 Extended Color BASIC 
allows beginning p rogrammers 
to build their knowledge of 
BASIC in a logica l, unders tand
able way. By following the ex
amples and studyi ng the dozens 
o f illustrations provided , it 
should be a quick transition fro m 
taking your firs t steps to running 
your own BASIC programs. 

TRS-80 Extended Color BASIC 
Prentice-Hall, Inc. 
Ellglewood Cliffs, NJ 07632 
$12.95 paper, $19.95 clotiz © 
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The Flight Simulator 
For The TimeX/Sinclair 
Michael B. Williams 

First came Mazogs , wi th its s tun
ning gra phics and ente rtai ning 
game play. Then 3D MOlls ter 
Maze, boas ting realistic, rea l
time movement along three
dimensional co rridors. Now The 
Flight Sill/lIlator is here. And it 
supersedes any graphics I' ve 
ever seen on the Timex/Sinclair 
or ZX-81. 

If you' re skeptica l, yo u 
won' t be after you' ve seen it . The 
Fligh/ Sill/ulator cha llenges you 
to land a small, twin-engine 
plane safely - and it's not easy. 

In all, there are three di s
plays. The cockpit display shows 
the control panel and simulates 
the view from the inside o f the 
a irplane. As you dive and bank, 
you see the horizon shift through 
the cockpit window . O n the 
con trol panel are rate-of-climb, 
fuel, power, and flap indicators, 
along with an RDF (radio direc
tion finder) clock, and speed 
and gear readings. 

The map display shows the 
a rea in which you are fl ying, 
including your present position, 
the run way, va rious beacons, 
and a mountain range rising 
1500 feet above sea level. The 
purpose of this display is to show 
you your position rela ti ve to a 
beacon or the runway. 

The third display - and the 
most important - is the visual 
display. It contains the in forma
tion you w ill need in landing th e 
aircraft: the altitude, speed , ILS 
(instrument landing system) and , 
of course, the cockpit display. 
Despite the rather low pixel reso
lution on the Sinclair - only 
48 x 64 - the realism is out
standing. If you approach the 
runway at an angle, you will 
see it pass to your righ t or left 

with astonishing accuracy. It 
is even possible to notice that 
you a re slightly off-center, due 
to some remarkable machine 
code programming. 

During landing, you have 
comple te control of the ai rplane, 
and you must make minor ad
justments to align yourself with 
the runway. O nce down, you 
must pull the plane to a comple te 
stop. If, on touchdown, the 
screen disintegrates (indicating a 
crash), you have probably fo r
gotten the landing gear. Some 
sort of wa rning that the landi ng 
gea r is up would spa re dozens 
of aircraft and who knows how 
many lives. 

The Flight Simulator takes six 
to ten minutes to load , but the 
wait is worth it. The game so 
accurately simula tes the fli ght 
(and for me the plight) of an 
aircra ft that you almost fee l as if 
you' re actually piloting a plane. 

The Flight Simulator 
Glads /olle Elec/rallies 
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Buffalo, NY 14203 
$9.95 © 
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Alien Counier'FaceFlasn |D Cl S 26

jac GamefChaos (D. Cl S 26

PreScriooi Fun (Color Shape etc ] S 16

Hickory O'CKory Baa Baa

Black Sheep (Ci S 25

Humoiy DumptyUackS JilliCl S 25

Counters(D.C[ S 19

Facemaker(D) S 23

t m DilierenUDi S '9

Math

Tniee B Math Classroom KiiiD.Ci S 39

(Grades KBl

Teasers by Tobbs Ages 8 & Up (Dl S 26

MainMission Ages6-10(D Ci S 19

Escape to Eg jams Ages6 1CHD Ci S 19

Monkey Up ATreelD C) S 19

Video Math Flash Cards (D Cl S 13

Main Tic Tac ToeiD Ci S 13

Calculus Demon (0. C) $19

Cubbyholes iD.C) S 19

Metrics Problem Solving iDi S 26

AlgiralClD.Cl S 19

PoiycaictD.C) $ '9

Counters (Ages 3 6hD-C] I 26

Compumalh Fractions (OS 23 iDlS 29

Compumath Decimals iClS 23 |D)S 29

Alien NumberslD.Cl I 23

MaihPak 1 iD.C) S 23

Alien Countei'Face Flash <D.C) I 26

Golf Classic/Compubar (Angles) [D. C) S 26

JarGamesfChaos(Ages6 10)(D.Cl S 26

Gulp & Arrow Graphics (7 12)(O.Cl $ 26

Battling Bugs/Concentration (D,C) $ 26

Addition w'Cnrrymg fC)S I3.(D)I 19

CashRegisier tOS 13.(D|$ 19

Number Series (OS 13|D|S 19

Quantise Comparisons (OS 15.(D)S 19

Sky Rescue |C|$ 15.(O)S 19

Big Math Atiack |C|$ 17,(O)S 22

Main Facts Level II

Grades 1-3 <C>$ 13 |D)S IB

Commutation/

Conceniration (CiS 13. ID)S 15

The Market PlaceiD) S 26

ATARI"
Reading and Language Arts

Hey Diudle Diddle S20

LettermanfC. D) $19

My First Alphabet (D) $26

WordmakeMC. D) 519

Spelling Genie (CD) . . .519

Word Search Generator (0} S19

Compuread |C)S17. (D)S23

Astroquotes (C> S13. (D) $19

Memory Builder/

Concentration |C| S!3.(D)S19

Let sSpeil(C) S13

Spelling Builder (Ci Si6. (D)$20

Do-It-Yourseli Spelling (C) $16

S.A.T College Board Prep <C] $89

Story Builder/

Word Master (C|S13.(D)S19

What's Different (C)$13.(D)$19

Analogies (OS13, (D)$19

Prefixes (D) ... $26

SnakeONyms . . S25

Vocabulary Builder 1 . (C)$13.(D)$19

Vocabulary Builder 2 (Cl $53. (D) $19

Mmi-Crosswords <C)$13.(D)$19

Word Scramble Grades 1-4 (C) $13

Fishing For Homonyms(C) $13

Hidden Words 4 Levels (C) $16

Snooper Troops #1 (D) $32

Snooper Troops »2(D) $32

Story Machine |D| . $23

Word Race(D) $17

Claim lo Fame/Sports Derby $15

Crossword Magic |D( $34

Alnhabet Arcade (C)$15,(D>S19

Talk & Teach Taues

Requires Educational Master

Cartridge $ 25
Phonics —8 Cassettes $ 49

Reading Comprehension —

SCasseiies . . $ 49

TimeBomb (C|$!3. (D)$19

Skywriter & Pop'r Spell $25

K commodore

Pre-School

Reading & Language Arts

Finger Spelling |D. Ci $ 19

My Spelling Easel (Ages 3 101 . $ 26

Math

SkyMatmCl S12

Space Division $12

Bingo Speed Math (CT| $23

Number Crunch |CT) . ...$27

Number Chaser S17

Number Gulper S17

• * Books ••

Kids and The Atari $ 18

Kids and The Vic ? 18

Programmer's Ret. Guide (Vic) S 14

Elementary Commodore $14

Computers for People 5 8

Games for The Atari $ 8

De Re Atari 5 19

Adventure Hint Books $ 8

6502 Assem.LG. Prog $16
Some Common Basic Basic Programs $ 14

Your Atari Computer $ 16

Atari Assembler—Inman $12

Atari Games and Recreation $ 14

Atari Pilot for Beginners $ 12

Visicalc Book — Atari Edition $ 14

Atari Basic — R.L Albrecht $ 8

Book of Atari Software 1983 $ 19

Music

Rhyme & Pitch $26

Player Piano (C, D) $19
Keyboard Organ (C, D} $19

Musical Computer—Music Tutor (D). $13

Music 1—Terms and Notation (D) $26

Advanced Music System (D) $25

Music Composer (CT) $25

Jerry While's Music Lessons (C) $20

Magic Melody Boi $14

Telling Time

Hickory Dicko<y (CD) $13

Social Studies & Geography

Globemaster(D) S 27

Presidents of the U.S (D, C) $ 13
Astro Word Search (C)$ 13.lD|$ 19

States and Capitals (C) $ 12

European Countries SCapitals{C) ...$ 12

Compuier Stocks &

Bonds .. . ..-.(C)S 12.(D|$ 15

British Heritage Jigsaw Puzzles

European Scene Jigsaw Puzzles (C) . S 22

Geography(D) $26

Science
Elementary Biology Grades 4-8 (D) ...I 26

Frogmaster |D) $ 19

StarwarelD) $19

Mapware(D) . $19
EarthScienceGrades5-12 . .$26

Educational Software's
Programming Techniques

PilotlCons or Educator) (C| $59.(D]S99

Invitation to Prog. «2(C) ....

Invitation to Prog. «3{C) $22
Tricky Tutorials—Sania Cruz

TTH1 Display Lists (CD) $17
TT #2 Horiz/Vert. Scrolling (C, D) . .$17

TTH3 Page Flipping (CD).' $17
TTS4 Basics of Animation (CO) . .317

TT«5 Player Missile Graphics (CD) S24

TTW6 Sound of Music (CD) $24

TTM7 Disk Utilities (D) $ 24

Page6 $ 20

The Next Step $37

Typing
Master Type (D) $27
Touch Typing (C) $19

Type Attack (C. D) S26

Foreign Languages

Atari Conversational Languages

French. Spanish. German. Italian (C| $45

Astro Word Search (Specify

Spanish or French) . .. ,(C) $13.(D) $19

Music

VIC Music Composer (CT) $29

HESSynthesound(CT) $49

Language Arts

Super Hangman (C) $14

SimoniHess(C) S13

Concentration (C) $13

Home Babysitting .$23

Hey Diddle Diddle 64 $20

Social Studies/Science

VisibleSolarSystem

Reaganomics(CT)..

$23

.$27

Programming Techniques

Intro to Basic Prog I $22

Intro lo Basic Prog. II $22

Programmers aid Carl $45

Turtle Graphicsmess(CT) $29

Groteck & Microchip $23

1095 E. Twain — (702) 796-0296 Las Vegas, Nevada 89109

Call Toll Free l"O00mO34'O/OO Order Line Only
We accept Major Credit Cards Mon. — Fri. 8 A.M. to 6 P.M.

Educational Soflware With A Competitive Edge 

Pre-School 
Sammy lhe Sea Serpent Ie. s 13 (0) S 19 
OswalCl and me Goleen 

K" 
Pre·Senoor ' 0 BUl lee. 
HOdge POdge (0) 

IC) S 
IC) S 

IJ. (O) S 19 
IJ. IDI S 24 

My First A lpnat>eT ,0, 
BasIc Mam ( . - ' , /)(0) 
Allen Counu!.,Face Flasn (0 C) 
Jar Game/CnaOSIO C, 
Pre-5cnool Fun (COlOr Sna pe ere I 
H Ickory O'CkO'y Baa Baa 

Black Sneep Ie) 
Humpry Dumpty/Jac!" & JoIHe) 
Counle'S (0 Cl 
F acemaker (OI 
I m DrUelenl (D) 

Math 

· ., 
• 26 · " • 26 .26 · " 
.2> 

• 2> · " $23 · " 
Tru ee R Main Classroom KII IO C, S 39 

IGlilOes K-81 
'easers by TobOs Ages 8 & Up (D) S 24 
Mam M,ss,on Ages6 10 (O C) S 19 
Escapeto EQualuS Ages6 10 (O C, S 19 
MonkevUp A lrce (DC, S1 9 
V,ceo MaIM Flasn Caras (0 C) ~ 13 
Main T,e Tac Toe (O C) S 13 
Calculus Demon 10 C) S19 
Cubbynoles (0 C) S 19 
MeHle & Problem SOlv'"gID) S 26 
Alg,ea1c 10 C) S 19 
Polycaic io C) 50 19 
CounlerSIAges36)10. C) 50 26 
Compuma lh FraCl lons tC) S 23 (0) S 29 
Compumalh·oeClmalS tC, S 23.10) S 29 
A. llen Number s (D. C) S 23 
Millh Pa~ 1 10. C) 5 23 
Allen Counter/Face Fl ilSh (0 C) S 26 
Goll Cla:osrCICompubar tAngleSI 10 C) S 26 
Jar Games/CMos IAges6 10110 . CI 5 26 
Gulp to AllOW GraphICS (7 12)(0. CI 50 26 
Balllrng Bugs/COnCenlfa1ron (D. C) 50 26 
AclCllhon wlCallyrng IC) S 13. tolS 19 
CaSh Reglsler IC) 5 13. (0)$ 19 
Number SerlCS IC) 5 13. (0) 50 19 
Ouantlt lve ComparIsonS ICI S 15.1 0) $ 19 
Sk.yAescue (CI S 15. (0)50 19 
BIg Math AttaCk (CIS 17. (D) 50 22 
Malh Facts level 11 

Graaes 13 (C)S 13 (DI S 15 
Com · pulallonl 

Concen irailon 
!ne Markel PIlCCloI 

ICI S 13. 10150 15 
.26 

(:: commodore 
Pre·School 

Reading & Language Arts 
F Inger Spelling 10 CI 
My SpellIng Easel l Ages 3· 101 

Sky Malh tCI 
Space D,v,s,on 

Math 

BIngo Spcea Malh (CT) 
Number CrunchlCn 
Number Chaser 
Number Gulper 

" 26 

." '" S23 
S27 
Sol 
Sol 

ATARITM 
Reading and Language Arts 

Hey olaale DIddle $2Q 
lellerman (C. 0) 519 
My Flrsl Alphabet 10 ) $26 
WordmakerlC. D) . $19 
Spelling Genle (C. D) $19 
Word Searcn Generalor(o) . 5019 
Compuread IC) $ 11. (0) $23 
ASlrOQuOles (C) $13.ID)$19 
Memory Builderi 

Concenifahon 
Lers Spell tC) 

(e) $1 3.(0)$19 
•• 3 

(C)$ 16.(0)$20 
.. $16 

...... SS9 

SpellIng BUIlder 
Do-l l ·Youlsel l SpellIng IC) 
SAT College Board Prep IC) 
Siory Bullderl 

Word Master . 
Wnars o,Uelent 
AnalogIes 
Prc l lxes (D) 
Snake·O·Nyms 

(e ) St3.IO)SI9 
(C)SI3.(0)$19 
,C) SI .l.(0) $19 

.26 
S25 

Vocabulary Builder I ..... (C) SI3.10) S19 
Vocabulary Builder 2 (C, S13, (0) S1 9 
Mln j·CrosswordS (C) S1 3. (0) S19 
Word Scramble Grades 1·4 IC) .. S13 
FIshI ng For Homonyms ICI S13 
HIdden WordS 4 levels ICI . . .... $16 
Snooper TioopS.' (D) .$32 
Snooper Troops - 2 (D) $32 
Story Machine (D) 5023 
Word Racc (D) $11 
Claim 10 Fame/Sporls ocrby $15 
Crossword MagIC(o ) $34 
Alphabel Arcade (CI $15. (0) $19 
Talk & Teacn Tapes 

ReQulles Educa1ronal Masler 
Caltlldge 50 25 

PhonICS - 8 Casselles $ 49 
ReadIng Comprehens,on -

8 Casselles . " (C)$13. (0)$19 TIme Bomb 
Skywllier & Pop' r Spell .$25 

** Books ** 
Kids and The Atari .. $ 18 
Kids and The Vic . . . . ... .. . .. .. ~ 18 
Programmer's Ref. Guide (Vic) . . . $ 14 
Elementary Commodore . ...... • • ... ............. $ 14 
Computers for People . . . . . . . . . . . . . . ...... $ 8 
GamesforTheAtari . . ... ...• • .•.... . .... $ 8 
De Re Atari .............• • •. . .. . . $ 19 
Adventure Hint Books ... $ 8 
6502 Assem. LG. P'og . . . . . . . . . . . . . . .............. $ 16 
Some Common Basic Basic Programs . . ........... $ 14 
Your Alari Computer . . . . . . . . . . . . . . . . . . . . • .•• .. ... . . . $ 16 
Alari Assembler -Inman .. $ 12 
Atari Games and Recreation ..... • . •.•.. . ...... $ 14 
Atari Pilot for Beginners ................•.....••. . ... .. $ 12 
Visicalc Book - Alari Edition .... • .... . $ 14 
Alari Basic - R.L Albrecht . $ 8 
Book of Alari Software 1983 . . .. $ 19 

Music 
Rnymc .$ PilCh . . . ..... $26 
Player Plano(C, D) . . ..... $ 19 
Keyboard Ol gan(C, 0) .. $19 
Musical Compuler-Music Tu lor (0) . . $1 3 
MUSic 1-Terms and Notation (0 ) . .$26 
Advanced Music System (0 ) . ...... . . $25 
Mu sic Composer ..... .. (Cn .. ..... $25 
JeuyWhllc's MUSiC lessons Ie) .$20 
Magic Melody Bo~ . . ..... $ 14 

Telling Time 
H ickOIY Dickory(C. D) .. . . $13 

Social Studies & Geography 
Globemaster (0 ) .. $ 21 
PreSIdents ol lne U.S (0 , C) . . ... S 13 
ASIIo Wold Search ..... (C)S 13. (0 ) $ 19 
Sl ates and Capl lals (C) .$ 12 
European Countrles.$ Capitals (C) ... S 12 
Computer Stocks & 

Bonds .. (CI$ 12.(0)$ IS 
Brr"sh Herrtage Jigsaw Puzzles . S 22 
European Scene J igsaw Puzzles (C) .. S 22 
Geograpny(o) ..... S 26 

Science 
Elementary BIology Graaes 4·8 (D) .. . $ 26 
Frogmaslcr (o) .S 19 
Starware(O) .$ 19 
Mapware(O) .. S 19 
Eaflh Scrence Graaes 5·12 .. $ 26 

Educational Software's 
Programming Techniques 

PI)Ot (Cons. or Educator) .. (C) S59. (0)599 
Invitation to Prog . • 2 (C) . . . .. .. 522 
Invil ation to Prog . • 3(G) . . $22 
Tricky Tutorials-Santa Cruz 

n "'1 Display Lisls IC, D) ... .. $11 
TT ",2 Horiz/Vert. Scrolling ~C, OJ ... $11 
n ",3 Page Flipping (C. D) ..... ... $17 
n /I t Basics 01 Animation (C, 0) ... $11 
TT ",5 Player MissilcGraphics(C. D) $24 
IT 116 Sound 01 Music (C.O) ....... . S24 
TTJt10iskUlllit ies (0) . .$ 24 

Paoe6 . . ....... $ 20 
The Nexl Sl ep ....... . . .. S21 

Typing 
MaSlerTypc(o) . . . .. .. .. ..... 521 
TOUCh Typing (C) . ...... S19 

Typc AlIack(C. 01 .. . 526 

Foreign Languages 
A l arl Convcrsatlonal languages 

Frcncn. SpaniSh, Gcrman.l talian (CI $45 
AS\lO Word Search (Specily 

Spanish or FrenCh) ... .. (Cl $13, (0)$ 19 

Music 
VIC Music Composer (Cn .... $29 
HES Synlhesound (Cn ............. $49 

language Arts 
Supcr Hangman(C) . 
Simon/Hess (C) .. 
Concentration (C) 
Home Babysitting 
Hey Oldale Diddle 64 

. ...... .... 50 14 
. . .. . . .... .. S13 

... .... 5013 
.... $23 
.... $20 

Social Studies/Science 

Visible Solar Syslem . 
Aeaganomics(Cn . 

. .... 523 
. ... ..... S27 

Programming Techniques 

Intro to Basic Prog. l .............. $22 
Int/o to Basic Prog. II .. S22 
Programmers ard Cart . .S45 
Turtle GraphicsJHess (Cn . 5029 
Groteck & MIcrOChip . . ..... . ...... . 5023 

1095 E. Twain - (702) 796·0296 Las Vegas, Nevada 89109 

Call Toll Free 1-800-634-6766 Order Line Only 
We accept Major Credit Cards Mon. - Fri. 8 A.M. to 6 P.M. 



Atari

1200 XL $419
with factory rebate

800 48K $389
with factory rebate

40016K $159
with factory rebate

10tQRecoraer $ 72

410Recorder. $72

810 Disk Drive $419

1025 Printer $409

830 Modem $145

850 Interface ...$159

461 Entertainer S 64

482 Educator . S110

483 Programmer $ 52

484 Communicator S289

853 16KRam . . $ 74

The Bookkeeper Kit . . $165

CX4104 Mailing List S 19

CX404 Word Processor . $102

CXL4007 Music Composer S 42

Programming 2 & 3 S 22

Conversational Languages $42

CX4018 Pilot $55

CX405 Pilot ..$92

CXL4003 Assembler Editor $42

CX8126 Microsoft Basic $ 62

CXL4O22Pac-Man . . , .$ 30

CX8130Cavernsof Mars ...S 28

CXL4020 Centipede . .... S 30

CXL4006 Super Breakout $ 26

CXL4008 Space Invaders ... .... S 26

CXL4009 Computer Chess S 26

CXL4011 StarRairJers . . .$ 30

XCL4012 Missile Command. ,. ...$ 26

CXL4013Asteroids... . $ 26

The Bookkeeper $102

Home Filing Manager $ 36

Atari Speed Reading $ 54

My First Alphabet . . . . .$ 26

Juggles House<D, C) .. .$ 22

Juggles Rainbow |D,C) .... . . .$ 22
Home Manage' Kit .. j 55

Family Finance $ 36

TimeWise ... . . S 23

Galaxian .$30

Defender . . .$ 30

Qix $30

Dig Dug $30
ET Heine Phone $ 34

Atari Writer . .$ 55

Business & Utilities

Visicalc S169

Mail Merge ... . .$ 20

Data Perfect . . . .$ 75

Letter Perfect . .$105

Text Wizard. . .$ 65

Datasm65 2.0 $59

File Manager 800+ ..... ...$65

Syn Assembler . $ 34

Page6 $20

Atari World $ 39

K-Dos S 59

Micropamter .$23

Color Print . . .$ 27

Lisp interpreter . . ,S 79

Bishops Square I 20

Graphic Master S 27

Graphic Generator S 17

Basic Compiler . . S 65

Computari's Financial Wizard i 45

Color Accountant s 65

Datalink S 27

File It 2 System j 34

Diskette Inventory System $17

P.M.P. Property Management . . .$179

Programming Techniques

Display Lists $ 17

Horiz/Vert Scroll $ 17

Page Flipping .... .. .$ 17

Basics ot Animation $ 17

Player Missile Graphics $24

Sound S 24

Data Files S 24

Temple of Apshai $ 27

Raster Blaster $ 20

Apple Panic $ 20

Crossfire. . $ 20

Threshold $ 27

Mousekattack $ 23

Krazy Shootout $ 34

Deadline $ 34

Tumble Bugs S 20

Pool 1.5 $23

Richocnet $ 15

Empire of the Over mind .... $ 23

Wiz& Princess S 22

Mission Asteroid $ 17

Ah Baba S the Forty Thieves $22

The Shattered Alliance $27

Canyon Climber $ 20

Shooting Arcade $ 20

Pacific Coast Highway $ 20

Clowns & Balloons $ 20

Preppie $ 20

RearGuard. $ 17

Lunar Lander $ 17

War $ 17

StarWanior $ 27

Dragon's Eye $ 20

Crush. Crumble & Chomp I 20

Jawbreaker S 20

Zorkl $ 27

Zorkll $ 27

Softporn Adventure % 20

Deluxe Invaders $ 23

Chicken $ 23

Nautilus $ 23

Rescue at Rigel S 20

Frogger $ 23

Choplilter $ 23

Curse ol Ra . $ 15

Ghost Encounters $ 20

Ulysses and The Golden Fleece .. $ 23

Battle of Shiloh S 27

Tigers in the Snow $ 27

Track Attack $ 20

Shamus . . .$ 23

Picknick Paranoia $ 23

Claim Jumper ,$ 23

Embargo $ 34

Firebird $ 34

Cyclod $ 20

Space Eggs.. $ 20

Sneakers $ 20

Snake Byte $ 20

1095 E. Twain (702) 796-0296

Las Vegas, Nevada 89109

Call Toll Free

1-800-634-6766
Order Line Only

Information & Order Inquiries (702) 369-5523

We accept VISA and MasterCard

Mon. — Fri. 6 A.M. to 6 P.M. — Sat. 9 A.M. to 6 P.M.

Dealers1 Inquiries Invited

• • • Specials ofthe Month* • •
Elephant Disks (Box) $20

Hayes Smartmodem $209

Mosiac 32K RAM $ 89

RAMDISK (128K) $399

Amdek Color I Monitor $299

Percom Double Density Drive $515

NEC 8023A Printer $439

Basic A + (OSA + Included) $ 59

Flip & Sort Diskette Box $ 21

(Holds 50 Diskettes)

Flip-Sort Cartridge Box $ 21

(Holds 10 Atari Computer Cartridges)

Mosaic 64K RAM $149

80 Column Board (Atari) $279

All APX Software 15% to 20% Off

Percom Single Density Drive $389

New Hit List
David's Midnight Magic (D) $ 23

Sky Blazer (D) $ 22

Serpentine (D) $ 23

Sea Fox (D) $ 20

Spell Wizard <D) $ 53

Sands ol Egypt (D) $ 27

Pool 400 |CT) $ 27

Crossword Magic |D) $ 34

Maste< Type $ 27

Gorf <D)$ 27 (CT)S 30

Wizard of Wor (D)$ 27 (CT)$ 30

Cyoorg(D) $ 23

Gold Rush |D) $ 23

Bandits(D) $ 23

Way Out (D) $ 27

FastEddy(CT} $ 24

World War I (CT) $ 24

The Cosmic Balance (D) $27

Chess(D). .. .$ 45

Checkers (O) $ 34

Odin(D) j 34

Raptillian(D. C) . . .$ 23

KidFridfD. C) $ 20

SuOmanne Commander (CT) $ 34

Jumbo Jet Pilot (CT) $ 34

Soccer (CT) $ 34

Kickback (CT) $ 34

Starcross(D) $27

Zork III (D) $ 27

ZaxxoniD.C) $27

Juggler (D) $ 20

Miner 2049er(CT| $ 34

Jeepers Creepers (D) S 20

Twerps (D) $ 23

F|ipOut(D) $ 20

The Birth of the Phoenix $ 16

Protectorll [D)$ 23 (CT[$ 29

Baseball (CT) $ 34

Preppie II(D,C) .$ 23
Arcade Machine (D) $ 39

Match Boxes (D. C) $ 20

Operation Whirlwind $ 23

Roundabout (D) 5 20

Monster Smash (D) ... $ 20

Bilestoac (D) $ 20

Mating Zone (D) ... $ 20

Night Ralders(D) . . . I 20

PrisonerII(D) . . .S 27

Cap n" Cosmos (D) $ 29

Spy's Demise ID) $ 15

Thrax Lair(D) $ 12

Da Fuzz (CT) $ 29

Morl(CT) . . .$ 29

StarMaze(CT) $29

Pyramid Puzzler (CT) $ 2g

Sammy Lightfoot (CT) $ 20
Apple Cider Spider (CT) $27

Replon(D) $ 27

Critical Mass(D) . ...$27

Bumper Bash (CT) ... $ 27

Capture the Flag (CT) $ 27

Slam BaH(D.C) .% 23

Blue Max (D, C) $ 23

Millionaire(D) ...$ 55

PokerSam|D) . . .$ 17

Jump Man (D) $ 27

Hellfire Warrior(D, C) . . . . .5 27

Candy Factory (D) ... $ 20

Diamond Mine (D) j 20

Trion(D) s 27

Adventure in Time (D) S 20

Wavy Navy (D) $ 23

Squish'em (CT) .. .$ 23

Final Orbit (CT) . . .$ 23

Alpha Shield (CT) . . .$ 23

Pharoah's Curse (D. CT). . ...$23

Escape (D. CT) $ 23

Alley Cat (D. C) $ 23

MX(D.C) $ 23

River Quest (D. C) $ 23

Quasimado (D. C) ... S 23

."'-Atari 

1200 XL $419 
with factory rebate 

80048K $389 
with factory rebate 

40016K $159 
with factory rebate 

!OIORecarder .................. .. $ 72 
410 Recorder . . .. . . $ 12 
810 Disk Drive .. • •.. $4 19 
1025 Prinlar .. .$409 
830 Modem ... .. ...... . ....... . . . $145 
850 Interlace . . .. S 159 
481 Enl&l'1ainer . . $ 64 
482 Educator . , $110 
483 Programmer . . ...... .. S 52 
484 Communicator . . ...... . . . S289 
85316K Ram ..... . .... $ 74 
The Bookkeeper Kit .. $165 
CX4104 Mailing US! . . $ 19 
CX404 WOld Processor •• ,$102 
CXL4007 Music Composer . . .. $ 42 
Programming 2 & J . . .... S 22 
Conversational Languages . . . ... , $ 42 
CX4018Pilo! . . .... $ 55 
CX405 Pilol . . .... $ 92 
CXl4003Assembler Editor .... $ 42 
CX8126 Microsoft Basic . • ••. , $ 62 
CXl4022 Pac·Man .... , $ JO 
CX8130CavernsoIMa/s ... $ 28 
CXL4020Cenlipede .••....••••.•.. $ 30 
CXL4006 Super Breakout . .... ... ... S 26 
CXL4C!08 Space tnvaders ......... .. $ 26 
CXL4009 Computer Chess . . . ... $ 26 
CXl401 t Star Raiders .. ... $ 30 
XCL4012 MiSSile Command . . .S 26 
CXL40t3 Asteroids . . .. S 26 
The Bookkeeper . $102 
Home Filing Manager ... . . $ 36 
A!ar i Speed ReaCl lng ..... $ 54 
My First Alphabel . . .... $ 2ti 
Juggles House (0. CI .. . .... $ 22 
Juggles RainboW (0. CI ..... $ 22 
Home Manager Kit . . .. $ 55 
Family Finance . . .. $ 36 
Time Wise . . . $ 23 
Ga laxlan . . ... S 30 
Delender . . . . . . . . . . . . ... . S 30 
Oi., ..... S 30 
Dig Oue . ............... . ....... . S 30 
ET Hmo':) Phone . . .... .. ... ..... .. $ 34 
Alari Writ~r . . ... . S 55 

Business & Utilities 
Vlsicatc. . . ... . . . ......... S169 
Mail Merge ... $ 20 
Data Perlect ... . . $ 75 
Letter Perfect . .. S 105 
TexI Wizard . . $ 65 
Datasm 65 2.0 . . ... . ....•....... .. S 59 
File Manager 800 + ........ .. $ 65 
Syn Assembler .......... , . , ...... S 34 
h~6 . . .... $ 20 
Atari Wor ld . . .. $ 39 
K·OOs .". ." .. $ 59 
Micropalnter . . .. $ 23 
Color Print . . . . . . . . . . . . . ..... $ 27 
Lisp Interpreter . . ...... . $ 79 
BiShops Square . .. $ 20 
Graphic Master . . .$ 27 
Graphic Generator . . .. .. $ 17 
Basic Complier ... . ....... , ..... . . $ 65 
Computarl's Financial WlzarCl . .. .... $ 45 
COlor Accounr ant . $ 65 
Datallnk . ........ , ..... . . .. . ..... $ 27 
Fi le 112 System . . ... ..... ... . . .. . ,$ 34 
Diskette Inventory Syslem . . ... $ 17 
P.M.P. Properly Management .... . . . $179 

Programming Techniques 
Display Lists . .. ... $ 17 
HorizNerl Scroll , . .. . .. ........ $ 17 
Page Flipping . . ........... S 17 
Basics 01 Animation . 
Player Missile Graphics . 
Sound . 
Data Fi les ... . . .... , . 

... $ 17 

. .. $ 2" 
. . ... $ 2" 

. . $ 2" 

• n£' , ..... 4Ii1.' ible J'rIC~. · rr.~~.-. - Incred Incredible D",,, !t!.!'M'~~~ List S 23 
Temple 01 Apshai . .. $ 27 CrUSh. Crumble & Chomp . . .. $ 20 
Raster Blasler ... . .... $ 20 Jawbreaker . $ 20 
Apple Panic . . $ 20 Zorkl . .. ..... .. .. . $ 27 
Crossl ire . . ............. $ 20 Zork II .............. S 27 
Threshold . .. $ 27 Soltporn Advenlure . . ...... $ 20 
Mousekattack .... S 23 Deluxe Invaders . . $ 23 
KrazyShooloul , ..... $ 34 Ch icken ..... $ 23 
Deadline . . $ 34 Nauti lu s .......... . ............. $ 23 
Tumble Bugs . $ 20 Rescue a! Rigel . . ..... S 20 
POOl 1.5 . .. $ 23 Flogger . . .... $ 23 
Richochet. . $ 15 Cnopliller .. . . ... .. . .. . .. $ 23 
Empire 0 1 Ihe Overmlnd . . ..... $ 23 CurseolRa . $ t5 
Wiz &. Prrncess . ..S 22 Ghost Encounlers . . ..... , ..... $ 20 
Mission Asteroid .,. . ...... $ 17 Ulysses ana The Golden Fleece ... . $ 23 
Ali Baba & the Forty Thieves ... S 22 BattleolShiloh .... . ..... .. . . ... . $ 27 
The Shattered Alliance ............ $ 27 Tigers in the Snow . . . ..... $ 27 
Canyon Climber . . .......... $ 20 Track Attack . . . .. ...... S 20 
Shooting Arcade . . ....... $ 20 Shamus ... $ 23 
Pacilic Coast Hig hway . .$ 20 Picknick Paranoia . . .... . $ 23 
Clowns & Balloons . .S 20 Claim Jumper . ............. $ 23 
Preppie . ., ..... , ............ $ 20 Embargo . . , ... . , ............ $ 34 
Rear Guard . . $ 17 Firebird .. . . $ 34 
Lunar Lander . . ........ $ 17 Cyclod ... . ............. $ 20 
War . . ................ ,. . ..... $ 17 Space Eggs . . ..... $ 20 
SlarY/al/ior ............. $ 27 Sneakers .. .. .... . , . . . $ 20 
oragon's Eye .................... $ 20 Snake Byte . . ..... , , ..... S 20 

1095 E. Twain (702) 796-0296 
Las Vegas, Nevada 89109 

Call Toll Free 

1·800·634·6766 
Order Line Only 

Information & Order Inquiries (702) 369·5523 

We accept VISA and MasterCard 
Mon. - Frio 8 A.M. to 6 P.M. - Sat. 9 A.M. to 6 P.M. 

Dealers' Inquiries Invited 

* * * Specials of the MonUt* * * 
Elephant Disks (Box) .. 
Hayes Smartmodem . 
Mosiac 32K RAM . . ..... . . • . .•. 
RAMDISK (128K) .. 
Amdek Color I Monitor 
Percom Double Density Drive ...... .. ... . • 
N EC 8023A Printer 
Basic A + (OSA + Included) 
Flip & Sort Oiskette Box .. . .. . . .. . . .. . . . . 

(Holds 50 Diskeltes) 

... $ 20 
.$209 

. .. . $ 89 
. .... $399 

... $299 

. . . $515 
.. $439 

. . ........ $ 59 
. ... $ 21 

Flip·Sort Cartridge Box. . ....... • .. . . $ 21 
(Holds 10 Atari Computer Cartridges) 

Mosaic 64K RAM .. .. . . . ... . .. . ... .... . .$149 
80 Column Board (Atari) . . . . . . . . . . . . . . . . . . $279 
All APX Software ......... , ..... , •.. ••.... .. 15% to 20% Off 
Percom Single Density Drive .... , . , , . . . . . . . . $389 

Sky Blazer (01 ......... .... ..... . . $ 22 
Serpentine (ol . . . . .... . $ 23 
Sea Fox (D) . . .... $ 20 
Spell Wizard (01 . . . . . . .. ... .. . .. .•. $ 53 

Sands 01 Egypt(D) .. .. ..... $ 27 
Pool 400 (CT) ..... ................ $ 27 
Crossword Magic(o) ...... $ J.4 
MasterType ........... . . .. . ..... $ 27 
Gor! .. ... .. ... . .. .. .. (0)$ 27 (Cn S 30 

Wizard 01 Wor .... ..... {DI $ 27 (CT) S 30 
Cyborg (01 • . ............ $ 23 
Gold RUSh (D) .... . ... ..... .. ..... $ 23 
Bandits (D) .. . .. .. , .. .. . .. . $ 23 
Way Out (0 ) ... . . .. .. . . ... .. . ..... $ 27 

Fast Eddy(CT) ...... ... . . . .. . . $ 24 
World War lIel) . . .... .. .... S 24 
The Cosmic Balance (D) ... . . .. . . . . . $ 27 
ChessiDI. . . $ 45 
Checkers(D) . . . . , .. , $ 34 

~in(~ ........... . .. .... ... .. .. $34 
RaPtilliall {D. C) ..... . . ...... . ..... $ 23 
Kid Frid (D. q . . .. .. .... . . . ... ... . $ 20 
Submarine Commander (CT) .. $ 34 
Jumbo Jet Pitot(CT) . .......... . $ J.4 

Soccer (CT) . . $ 34 
Kickback (CT) ........... , ....... . $ 34 
Starcross {DI . . ....... . S 27 
Zork III (01 . .. . . . . .... ... , ... ..•.. $ 27 
Zaxxon {D. CI . . .. S 27 

Juggler (D) . . .... . $ 20 
Miner204ger(CT) ................ . $ 34 
Jeepers Creepers (0) .. $ 20 
Twerps (D) . . . ... .... ..... . .... $ 23 
Fl ipOu!(O) . .... . ..... .... ... ... . $ 20 

The Birlh 01 the Phoenix .. .... .. ... . $ 16 
Protector II .. . . . ... ... (D) S 23 (CT) $ 29 
BasebaU/CT) .. . . ...... , ... .. .... . $ 34 
Preppie II (0 . C) .............. , .... $ 23 
Arcade Macl'l ine (D) . . ........... $ 39 

Match Boxes (0 . C) . .. . ...•..••.•.. $ 20 
Opera! ionWhirlwind . $ 23 
Roundabout (D) ... ..••..... .. ..... $ 20 
Monster Smash (D) . . .•..• $ 20 
Bilestoad (OI ... .................. $ 20 

Mating Zone (D) .......... , ....... $ 20 
Night Ra iders (D) ... , ..• $ 20 
Prisoner II (D) ........ $ 27 
Cap n' Cosmos (D) . . ... ...... . .... $ 29 
Spy·sDemise {O) .... .. . .... .. .... . $ t5 

Thrax Lair(D) . . ....... .. .. $ 12 
oaFuzz(CT) . . .... . .... .... $ 29 
Morl (CT) . . ...... . $ 29 
Star Maze {CT} .... .. . .... , . . .. . $ 29 
Pyramid Puzzler (CT) .... . . . . . . ... , . $ 29 

Sammy Light loot (CT) . , .. . $ 20 
Apple Cider Spider (eT) .•.. . ....... $ 27 
Repton (D) . , . . . . ..... ... ... . $ 27 
Critical Mass (0) . . ..... .. ..... $ 27 
Bumper Bash (CT) ................. $ 27 

Capture the Flag (C T) . . ....• $ 27 
Slam 8all (0 . C) . . • $ 23 
Btue Max (D. C) • .... . ...... • ...... $ 23 
Miliionaire (D) . . . .. .. $ 55 
Poker Sam (D) . . . . , . . $ 17 

Jump Man (0 ) ... . . . ... ..... , ... .. $ 27 
Heillire Warrior 10, C) ..•... ... .... . $ 27 
Candy Factory (D) , .. , ...... . .... .. S 20 
Diamond Mine (D) .. . . .. , .. ... .... . $ 20 
Trion 101. . . .. .. . , ..• .. S 27 
Adventure in Time (0 ) .. .... . ... .. .. $ 20 

Wavy Navy (O) . . ..... . ..... .•..• $ 23 
Squish 'em (CT) . . ... .. $ 23 
Final Orbit (eT) .. . . • . ......•.. , ... $ 23 
AlphaShield {CT) . .. . ....... . ..... $ 23 
Pharoah·sCurse{D.CT) . . .... . $ 23 

Escape (D. Cn ...... ...... . .. . . . . $ 23 
AlleyGat(o.C) ., ... . ... . .... . .... $ 23 
MX (D. C) .. ..... .... .. . .. ........ $ 23 
River Quest (0 . C) .... ••.•. •....... $ 23 
Quasimado (D. CI ..... ....• , . . $ 23 



Commodore Puts Excitement

In Your Life

commodore

COMMODORE 64 $289

(With factory rebate.)

1530 DATTASETTE S 59

1541 DISKDRIVE S329

1525 GRAPHIC PRINTER S329

1600 MODEM S 89

1701 COMMODORE

MONITOR $289

COMMODORE 64

SOFTWARE

Avalon Hill Game Company

180-701 8-1 Nuclear Somber iCi S12

180-702 Midway Campaign (C) Sl2

180-703 North Atlantic

Convoy Raider (C) SI 2

180-704 NuKewar (C) SI2

1B0-71* Planet Miners |C) S12

1BO-712 Compuler Slocks* Bonds (C) SIS

180-719 AnOromeda Conquest (Cj S14

181-7IP1 Computer

Football Strategy (C) S12

181-732 Telengard |C) $16

EPYX/Automated Simulations

14E-UJG Jump Wan (D| S27

Human Engineered

Software (HES)

HEE-307 6502 Professional

Dev Syslem |C| S23

MEE-100 Reiro Ball (CrI) S27

HEE-aOl Hesmon (Cri) S27

HEE-402 Turtle Graphics II iCrl) S45

HEE-404 HeSWHlor 64 |Crl) S35

HEE-412 Gridrunner (Crt] S27

Inlocom

63E-001 Zork I (D) S27

63E-002 Zork II |D] S27

63E-003 Deadline |D) S35

63E-004 Siarcross (D) S27

63E-005 Zork III (0) S27

Sierra On-Line

54E-048 Frogger (D) S23

Sinus Software

70E-036 Blade of Blackpoole (D) . . . $27

7OE-O37 Type Ailack (CrI) S27

70E-043 Hepron (D) $27

70E-046 Critical Mass (D) S27

70E-424 Snake Byte (Crt| S23

70E-445 Spider City |Crt) S27

7OE-447 Squish em |Cn| S23

70E-448 Final Orbil (Crt) S23

Spinnaker

SKE-001 Snooper Troops m |Dj S30

SKE-004 Pacemaker (Dj S23

SKE-OOS Kmdercomp (D) S20

SKE-008 Hey Diddle Diddle (D| S20

SKE-009 in Search ol the

Most Amazing Thing (DJ S27

Snyapse Software

SSE-011 Ft ApocaiyseiD) , S23

SSE-016 Drelbs(D) $23

SSE-019 Survivor |D) S23

SSE-020 Pharohs Curse (Dl S23

SSE-311 Ft Apocalypse (C) S23

SSE-316 Drelb5|C| S23

SSE-319 Survivor (Cl 523

SSE-320 Pharoh s Cufse (C) S23

United Microwave

Industries (UMI)

92E-302 Renaissance ICi S27

92E-331 Motor Mama <C> S20

Broderbund

Shark Trap S18
Mulii Sound Synthesizer $15

Creative Software
Black Hole (CT) $36

Trashman (CT) $36

Astrobfitz(CT) . S36

Cily Bombers Minefield (CT) $20

Apple Panic (CT) S36

Chophlier (CT) $36

Serpentine (CT) $36

VideomaniafCT) $36

Terraguard(CT) . . $36

Thorn EMI
Hiver Hescue (CT) S29

VIC Music Composer (CT) S29

MulantHerdlCT) $29

Automated Simulations
Rescue at Rigel (C) $20
Ricochet (C) $'5
Monster Maze (CT) $27

Sword of Fargoal $27

Slrius

Type Attack $27

Snake Byte $27

Tronix

Galactic Blitz (C) 517

Swarm (C) $20
Sidewinder (C) $20

Spectravision

$27

S27

Cave in (CT)

Number Crunch (CT)

Reaganomics(CT)

HES Software
Aggressor (CT) $29

Dam Bomber (C) $13

Fuel Pirates (C) $13

HESMon(CT) $29

HES Writer (CT) $29
Part Bomber (C) $13

Protector |CT) $33

Shamus(CT) S29

Simon (C) *13
Synthesound (Music

Synthesizer] (CT) $49

Tank Trap (C) 515
Tank Wars (C) $15
Turtle Graphics (CT) $29

VIC Forth (CT) $^5

Victrek(C) $15

Call

Toll Free

1095 E. Twain (702) 796-0296

Las Vegas, Nevada 89109

1-800-634-6766
Order Line

Only

Information & Order Inquiries (702) 369-5523

• •• Specials ofthe Month
Amdek Color I Monitor $299

Wico Joystick $23

Wico Redball Joystick $24

Wico Trackball 5 49

Kids & The Vic $ 18

Programmer's Reference Guide (Vic) S 14

Programmer's Reference Guide (64) 5 18

Slagh 24K Memory Board $145

Cardco 6 Slot Expansion Motherboard S 79

Cardco 3 Slot Expansion Motherboard $ 39

Cardwriter Light Pen $29

Cardette Parallel Interface $ 59

(NEW) Commodore Monitor $289

Citoh Prowriter Printer S365

ORDERING INFORMATION AND TERMS:

For fast delivery send cashier checks, money orders or direct Dank wire transfers. Per

sonal and company checks allow 3 weeks to clear. C.O.D orders l$3.00 minimum) and

1% o! all orders over $300 School purchase orders welcome. Prices reflect a cash dis

count only and are subject to change Please enclose your phone number with

any orders.

SHIPPING: Software ($2.50 minimum! Shipping — Hardware (please call) Foreign

orders APO A FPO orders — $10 minimum and 15°/= ol all orders over $100. Nevada

residents add 5 3MW sales tan Ail goods are new and include factory warranty. Due to

our low prices, all sales are final. All returns must have a return authorization number.

Call 702-369 5523 to obtain one before returning goods for replacement All relumed mer

chandise is subject lo a restocking fee and must come with their original packaging in

order to Be accepted NO returns permitted after 21 days from shipping date

commodore

VIC 20 $99

1530DATASETTE $ 59

1541 DISKDRIVE $329

1525 GRAPHICS PRINTER $329

VIC 12103K Memory Expander .... $ 34

VIC11108KMemory Expander $ 52

VIC 1111 16KMemory Expander . ..$89

VIC 1011 RS 232 Terminal Interlace .$ 43

VIC 1211 Super Expander $ 59

VIC 1212 Programmers Aid Cartridge $ 45

VIC 1213 Vicmon Machine Language

Monitor $ 45

VL 102 Intro to Basic

Programming 1 $ 21

Intro to Basic

Programming II S 21

VT 106A Recreation Pack S 45

VT 107 A Home Calculation Pack .$ 45

VT 164 Programmable Character Set $ 12

VIC 1600 Vicmodem $ 89

VIC1311 Joyslick $ 8

VIC 1312GamePaddles S 16

VM Programmers Reference Guide. .$ 14

VIC Software

Avenger $ 23

Superset $ 23

Super Alien $ 23

Jupiter Lander * 23

Draw Poker $ 23

Midnight Drive - - $ 23

fladar Rat Race $ 23

Raid on Fort Knox $ 23

Sargon II Chess I 29

Super Smash S 23

Cosmic Cruncher $ 23

Gofl $ 29

Omega Race $ 29

Money Wars $ 23

Menagerie $ 23
Cosmic Jailbreakr S 23

Clowns S 23

Garden Wars $ 23

Sea Wolf $ 23

Adventureland $ 29

PirateCove $ 29

Mission Impossible $ 29

The Count $ 29

Voodoo Castle I 29

The Sky is Failing $ 23

Mole Attack I 23

Bingo Speed Math $ 23

Home Babysitter . . .

Visible Solar Syslem .... $23

Personal Finance $ 29

Quick Brown Fox $ 65

United Microware

Spiders Of Mars <CT> $ 34

Meteor Run (CT) $ 34

Amok(C) S 17

AlienBlitziC) $ 17

Skymath(C) $ 12

Space Division (Cf S 12

Super Hangman (C) $ 14

The Alien (C) $ 17

3DMaze(C) $ 12

Kosmic Kamikaze (C) $ 17

Sub Chase (C) 5 17

Amok(CT) $ 27

Renaissance (CT) $ 34

Alien Blitz(CT) $ 27

Cloud Burst (CT) $ 27

Satellites and Meteorites (CT| $ 34

Out world (CT) $ 34

Wordcraft S270

The Computer Outlet is an

associate ol The Computei

Learning Center for Children

We are experts m educational technol

ogy featuring our own Compute' Learning

Center educational software Dealers in

quiries invited

(k commodore 
COMMODORE 64 $289 

(With factory rebate.) 

1530 DATTASETTE . 
1541 DISK DRIVE ... 

$ 59 
$329 

1525 GRAPHIC PRINTER $329 
1600 MODEM .. . . . .... $ 89 
17()1 COMMODORE 

MONITOR . . ... $289 

COMMODORE 64 
SOFTWARE 

Avalon Hill Game Company 
180-701 e·, Nucleal Bomber te) ..... $1 2 
180-702 MIOwa~' CampaIgn te ) ....••. S12 
18(). 7OJ No nn Arlanl., 

COM O}' Aa,oc. Ie ) .. 512 
180-7()4 Nu .. ewar te ) .........••••• 512 
180-706 Planet MIners Ie) S12 
180-112 CompulC. Stocks & Bones IC) S15 
160-719 Anaromeca Conquest tel 514 
lS1 -7;: 1 Computer 

FOOtba ll Strategy (e) ........ S12 
181 -732 l elengard Ie) . . . .. ...... S16 

EPVX/Aulomated Simulations 
14E·036 Junlp Man (0) . . ... .. .. . S27 

Human Engineered 
Software (HES) 

HEE·JQ7 6502 Proiessronai 
Dew Syslem te ) ....... . .... $23 

HEE-400 RetlO Ball tCr., 
HEE· 401 Hesmon (CII) 
H EE· 402 Turtle GraPhICS II (Crt ) 
I1EE-404 HeSwlllcl64 ,C'I ) 
HEE-412 C;"Olunnel(C,I ) 

Infocom 

52; 
.. S21 

'" .. 535 
. S2; 

63E ·OO I l OfIo. I 10 ) _ •..•.. ....... .. . . 521 
6JE-002 l o ,1o. II (0 ) .. . .... .. . . 521 
63E-003 DeaO lme (0 ) . .. 535 
GJE ·OO4 SIarCl oss (0) $27 
63E ·OO5 l ark I" (O J . .•.... 527 

Sierra On-line 
54E-046 Frogge, (OJ ......... .... ... . 523 

Sirius Software 
10E·036 SIaCle 01 Blackpoole (OJ • 527 
10E '037 1ype Mack (CIl) .. . . . ...... 521 
10E-043 Replon (OJ •.• . . 521 
70E·046 Clll ical Mass (OJ . 521 
70E-424 Snake Byle (Crtl .. ..... . ... . 523 
70E-445 Sploel City (Cnl .. .... . .. ... 521 
70E·441 Squlsn em (Crl! ........ 523 
70E-448 FInal OrOlt (Crl) .. . . 523 

Spinnaker 
SKE·OOI Snooper 1,oopS.' (OJ. 530 
SKE-004 Faccmaller (D ) •..... 523 
SKE·(){\f.i KmClet"comp (OJ ..•. .. .....• 520 
SKE·OO8 Hey Diddle D,oole (D) ....... 520 
SKE·OO9 In $carch 01 !he 

MOSI AmaZIng Thing (OJ • . .. 521 

Snyapse Software 
SSE·Oll Ft APOCOllyse l DJ . 523 
SSE·O u> Drelbs ( 0 ) 523 
SSE·019 Su'v l ~ o r (D) .... ........ .. . . 523 
SSE-020 Pharon s Cu,se (0 ) ......• .. 523 
SSE-311 FI Apocalypse IC) . . 523 
SSE·316 Dlelos (C) . 523 
SSE·319 Su'VI ~O' IC) 523 
SSE·320 P I\a,Oh S Curse (C) 523 

United Microwave 
Industries (UMI) 

92E ·302 RenaIssance (C) • 
92E ·33 1 MOlor ManIa (C) . 

. .. . 527 
. .. 520 

Puts 
In Your Life 

Broderbund Tronlx 
Shark Trap . .518 
Multi Sound Syntneslzer .S15 

Creative Software 
Black Hole(Cn . . . . . $36 
TraShman(CT) .... $36 
Astrobl i lz (CT) . .. .... ..... .... .... S36 
City Bomber & Minefield (CT) .... .... $20 
Apple Panic (CT) . .... $36 
Chop lil l er(CTI . . . . $36 
Serpenline (CT) . . $36 
Vldeomania (CT) .. .. .. .. $36 
Terraguard (Cn ... . ... .. ... ... .. $36 

Thorn EMI 
River Rescue (CT) .. . . .. ..... ... $29 
VIC Music Composer (Cn . . . . $29 
Mu lan l Herd (Cn . $29 

Automated Simulations 
Rescue at Rigel (C) . 
Ricochet (CI .. 
MonSler Maze (CT) 
Sword 01 Fargoal . 

TypeAlIack . 
Snake Byte 

Sirius 

. .. ... S20 
..... . . S15 

. $27 

. $27 

. . . $21 
. $27 

. .. $17 

. .. $20 
Galactic BIUz (C) . . 
Swarm (C) .. 
Sidew inder (C) . . .... . . . . .. $20 

Spectravlsion 
Cave In ICT) .. . ... . .... . .... . .S27 
Number Crunc h (CT) .. . .S21 
Reaganomics (Cn . . . . $27 

HES Software 
Aggressor (CT) . . . S29 
Dam Bomber (C) . .... . ..... . .. . $1 3 
Fuel Plrates(C). . .S13 
HES Mon (CT) ..... . .... . .......... $29 
HESWri ter(CT) . . ... $29 
Pak SomberlC) . . ... $13 
Protector (Cn .. $33 
Shamus (CT} . . . $29 
SimontC) ..... ..SI 3 
Synthesound (Music 

Synthesizer) (CT) . 
Tank Trap (e ) •. 
TankWats(C) . 
Turtle Graphics (Cn 
VIC FOr1h (Cn . 
Vlclrek (C) .. 

. ... 
. . .. S15 
... $15 
. . . $29 
.. 545 

. .. . $15 

1095 E. Twain (702) 796-0296 
Las Vegas, Nevada 89109 

Call 
Toll Free 1-800-634-6766 Order Line 

Only 

Informallon & Order Inquiries (702) 369-5523 

* * * Specials Of the Month * * * 
Amdek Color I Monitor .... $299 
Wlco Joystick . . . . . . . . . . .. $ 23 
Wlco Redball Joystick ............. $ 24 
WicoTrackbaU ........ . . . $ 49 
Kids&TheVic .. .. . .. .. S 18 
Programmer's Reference Guide (Vic) ............ . . $ 14 
Programmer's Reference Guide (64) .. .. $ 18 
Siagh 24K Memory Board . . . . . . . . . . . .. •. .....• . .... 5145 
Cardco 6 Slot Expansion Motherboard . . •.•........... S 79 
Cardco 3 Slot Expansion Motherboard ... . . .... .. . . .. .... $ 39 
Cardwriter Light Pen . . . . .. ....... . .. . •... . ... . .. ... S 29 
Cardette Parallellnteriace ... 
(NEW) Commodore Monitor . 
Cltoh Prowriter Printer 

ORDERING INFORMATION AND TERMS: 

.. $ 59 
. ... 5289 

. 5365 

For fast delivery send cashier checks. money orders or dlrecl bank wife transfers. Per· 
sonal and company cnecks allow 3 weeks to clear. C.O.D. orders ($3.00 minimum) and 
! % 0 1 all orders over $300 SChool purchase orders welcome. Prices rellect a caSh dis· 
count only and are sul>iect to cnange. Please enclose your phone number wltn 
any orders 
SHtPPING: So tlware ($2.50 minimum). Shipping - Hardware (please caU) Fore ign 
orders APO & FPC orders - $10 minimum and 15 '/, a . all orders over $1 00. Nevada 
tesidents add 53/4"1, sales lax All goods are new and include laclory warranty. Due to 
our low prIces. all sales are frnal. All relums must nave a relurn aul nOl,zation number. 
Catl 702·369·5523 to oblain one belore retutn ing goods for teplacemenl. All returneo mer· 
chandise IS subject to a restocking lee and mUSI come with their prigrnal paCkaging in 
order to be accepted NO reTurns permitted alter 21 days hom shipping date. 

(k commodore 

VIC 20 . ... .. .. ... .. $99 
1530 DATASETTE . .. ..... $ 59 
1541 DISK DRIVE . . . . .. . $329 
1525 GRAPHICS PRINTER $329 

VIC 12103K Memory Expander .. .$ J.4 
VIC 11108K Memory E)tpander ..... $ 52 
VIC 11 11 16K Memory Expander . . . $ 89 
VIC 1011 RS 232Terminallnterface . . $ 43 
VIC 121 t Super Expander . . . .... $ 59 
VIC 1212 Programmers Aid Carl ridge $ 45 
VIC 1213 Vlcmon MaChine Language 

Monllor . .$ 45 
VL 102 Inlrp to Basic 

Programming t • •• • S 21 
Inlro 10 Basic 

Programming ll .. . .. . .... ..... .. $ 21 

VT I06A Recreat ion Pack . . . $ 45 
VT 107 A Home Caiculat ion Pack . .. $ 45 
VT 1&4 PrOOtammable Characler SeT $ 12 
VIC l6OQV1cmodem .. . $ 89 
VIC t 311 Joysl ick . .. . S 8 
VIC 13 t 2Game Paddles ..... . S 16 
VM Programmers Re ference GUlde .. $ t4 

VIC Software 
Avenger ........ .... ... . . .. ..... $ 23 
Superslol ... . $ 23 
Su per Alien . .$ 23 
Jupiter Lander ......... .. •. ..... $ 23 
Draw Poker . . .S 23 
M1dn1gnl Drive . . . . . S 23 
Radar Rat Race . . . . . . $ 23 
Raid on ForI KnOx . .. ... . . ..... ... $ 23 
Sargon II Cness . . . . .. .. S 29 
Super Smash . . . .. $ 23 
Cosmic Cruncher ... S 23 
Gor! .. . .. $ 29 
Omega Race . S 29 
Money Wars . .S 23 
Menagerie .. S 23 
Cosmic Jailbrealr . .. S 23 
Clowns ... . . .... . .. . .. . . $ 23 
Gatder, Wa rs . .. . ... .. . . ... $ 23 
Sea Wall . .. $ 23 
Advenl ureland . $ 29 
Pirate Cove . . . . $ 29 
Mission Impossib le $ 29 
The COunl . . $ 29 
VOOdooCasUe . . . . .. $ 29 
The Sky is Falling ... ... . .. .. ... .. $ 23 
Mole Allack . S 23 
Bingo Speed Math . $ 23 
Home Sal>ysitter . . $ 23 
Visi l>le Solar System . . S 23 
Pe/sonal Finance .. $ 29 
QUIck Brown Fox $ 65 

Uni ted Microware 
Spldersol Mars (CT) . . .. 
Meteol Run (CT) . 
Amok (C) ... 

Allen Bhlz (e ) •. 
Skyma l h (e) . 
Space Division tC) 

Super Hangman (C) 
The A l,en (C) . 
3D Maze (C) 

Kosmic Kamikaze(C) 
SuI> Cha se (C) 
Amok (CT) . 

Renaissance (CT) 
Allen Bli tz (CT) . 
Cloud Burst (Cn 

. . $ 34 
.. . S 34 

• 17 

. .. S 17 
• 12 

.. $ 12 

. $ 14 

. $ 17 
.. $ 12 

. . .. .. S 17 
. $ 17 
. $ 27 

. ..... $ 34 
. .. . ... .. $ 27 

Salelliles and Meteofl les (Cn 
Outworld (Cn . 

. $ 27 

.... $ 34 

... . $ 34 
Wordcralt S270 
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INSIGHT: Atari
Bill Wilkinson

I've been a bit remiss about my column recently.

The editorial staff at COMPUTE! has covered nicely

for me, splitting some of my larger articles into

two parts and cutting and pasting. I shall try to

make life easier for them for the next few months,

since I have finally accumulated a mental backlog

of material which I feel is suitable for this column.

Mind you, I can still use some input from

you readers on what you would like to see, so

don't stop writing. As I have stated often in the

past, it doesn't seem ethical for me to review

software; but that shouldn't keep me from com

menting on books, hardware, and who knows

what else.

And, in that vein, this isn't truly a "review,"

since I have not had a chance to actually try it yet,

but the most interesting new product for the "seri

ous" Atari owner that I have seen lately is the

new 64K byte memory card from Mosaic Elec

tronics. With it you can make your 800 behave

just like a 1200 so far as the bank selecting of RAM

versus ROM goes. Mosaic rightly points out that

there is zero software currently available to take

advantage of the RAM which must lie where the

OS ROMs are, so perhaps the other configuration

of their RAM board makes more sense. How about

up to 192K bytes of RAM in an Atari 800, with all

but the first 48K being bank selected in 4K hunks

that reside at $C000 through $CFFF. That gives

you 36 little 4K byte banks, so just imagine the

graphics switching you might do (in modes 7 and

below only, though)! It's not cheap, but it certainly

seems like a solution looking fora problem.

Predictions Revisited

I was right on two counts! First, I said the 1200

was overpriced. But look at the prices now. I am

seriously considering buying one. Or I ions. Be

cause I just heard that Atari is dropping the 1200!

Welcome, welcome, Atari 600, 1400, aVid 1450,
which were introduced at the Summer Consumer

Electronics Show. All will have expansion capa

bility like nothing Atari has built before. So watch

out world: here come the add-ons. [For more on

the new Atari products at CES, see Tom Halfhill's

article "The Fall Computer Collection At The Sum

mer Consumer Electronics Show" elsewhere in

this issue.]

Since, by the time you read this, the an

nouncements will have been made, you will be

able to see how good my rumor sources and crystal
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ball gazers are. Me? I'm sitting on the edge of mv

chair for another week or two.

One more thing before we get to the meat of

this month's column. It would appear that I fooled

more than a few people with my April column. If

you were fooled, I apologize. But not much. After

all, April Fool articles in computer magazines are

a tradition that goes back to the first days of Data

mation (a magazine sent free to anyone who owns

a computer worth more than a quarter million

dollars, heavily loaded with IBM mainframe arti

cles, but it wasn't always so). Be assured that if

you were fooled you were in good company: I

showed the article to a COBOL programmer with

ten years experience, and she didn't get it either.

(To be fair to me, though, didn't you notice the

title of the column that month, "Outasight:

Atari"?)

Well, enough chitchat. Shall we tackle BAIT

one more time? I am not sorry to see this series

end, but looking at the finished product I can

honestly say that those who understand it (and

know at least a smattering of machine language)

should be able to tackle COMPUTES's Atari BASIC

Sourcebook, wherein we detail the workings of a

real interpreter.

BAIT, Part 4

This month we present the listing of BAIT in its

entirety. It is not a small listing, and there is no

room in a single column to recap all the details of

its creation and function. So, you really need Parts

1 through 3 (which appeared in March, May, and

June) if you want the full design principles.

As a very brief summary, though, let's men
tion the following:

1. BAIT is a very simple pseudo-BASIC inter

preter which has been written in Atari

BASIC.

2. BAIT accepts only single-letter statement

names (as shown in the table) and single-letter

variable names (A through 2).

3. BAIT allows BASIC-style screen editing,

line numbering, etc., with the restriction that

line numbers must be from 1 to 99.

4. There is no precedence of operators,

parentheses, functions, or any other

amenities. This is a primitive language.

Does it work? Yes. Is it useful? Only as a

learning tool. Could it be made useful? If we wrote

a compiler for the same language, maybe.

INSIGHT: Atari 

I've been a bit remiss about my column recently. 
The editorial staff at COMPUTE! has covered nicely 
fo r me, splitting some of my larger a rticles into 
two parts and cutting and pas ting. I sha ll try to 
make life easier for them for the next few months, 
since I have finally accumulated a mental backlog 
of material which I feel is suitable for this column . 

Mind you, I can still use some input from 
you readers on what you would like to see, so 
don' t stop writing. As I have sta ted often in the 
past, it doesn' t seem ethical for me to review 
software; but that shouldn' t keep me from com
menting on books, hardware, and who knows 
what else. 

And, in that vein, this isn' t truly a " review, " 
since I have not had a chance to actually try it yet, 
but the most interes ting new product for the "seri
ous" Atari owner that I have seen lately is the 
new 64K byte memory ca rd from Mosaic Elec
tronics. With it you can make your 800 behave 
just like a 1200 so far as the bank selecting of RAM 
versus ROM goes. Mosaic rightly points out that 
there is zero software currently available to take 
advantage of the RAM which must lie where the 
OS ROMs are, so perhaps the other configuration 
of their RAM board makes more sense. How about 
up to 192K bytes of RAM in an Atari 800, with all 
but the first 48K be ing bank selected in 4K hunks 
that reside at $COOO through $CFFF. That gives 
you 36 little 4K byte banks, so just imagine the 
graphics switching you might do (in modes 7 and 
below only, though)! It' s not cheap, but it certainly 
seems like a solution looking for a problem. 

Predictions Revisited 
I was right on two counts ' First, I sa id the 1200 
was overpriced. But look a t the prices now. I am 
seriously considering buying one. Or I was. Be
cause I just hea rd that Atari is droppillg the 1200! 
Welcome, welcome, Atari 600, 1400, and 1450, 
which were introduced a t the Summer Consumer 
Electronics Show . All will have expansion capa
bility like nothing Atari has built before. So watch 
out world: here come the add-ons. [For more on 
the new Atari products a t CES, see Tom Halfhill's 
article "The Fall Computer Coll ection At The Sum
mer Consumer Electronics Show" elsewhere in 
this issue. ] 

Since, by the time you read this, the an
nouncements will have been made, you will be 
able to see how good my rumor sources and crystal 
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ball gazers are. Me? I'm sitting on the edge of my 
chair for another week or two. 

One more thing before we get to the meat of 
this month's column . It wou ld appear that I fooled 
more than a few people with my April column . If 
you were fooled , I apologize. But not much . After 
all, April Fool articles in computer magazines a re 
a tradition that goes back to the firs t days of Data
mation (a magazine sent free to anyone who owns 
a computer worth more than a quarter million 
dollars, heavily loaded with IBM mainframe arti
cles, but it wasn' t always so). Be assured that if 
you were fooled you were in good company: I 
showed the article to a COBOL programmer with 
ten years experience, and she didn' t ge t it either. 
(To be fair to me, though, didn' t you notice the 
title of the column that month, "Outasight: 
Atari"?) 

Well , enough chitcha t. Shall we tackle BAIT 
one more time? I am not sorry to see this seri es 
end , but looking at the finished product I can 
honestly say that those who understand it (and 
know at least a smattering of machine language) 
should be able to tack le COMPUTE!'s Atari BASIC 
SOllrcebook, wherein we detail the workings of a 
real inte rpreter. 

BAIT, Part 4 
This month we present the listing of BAIT in its 
entirety. It is not a small listing, and there is no 
room in a single column to recap all the details of 
its crea tion and function. So, you really need Parts 
1 th rough 3 (which appeared in March, May, and 
June) if yo u want the full design principles. 

As a very brief summary, though, let's men-
tion the following: 

1. BAIT is a very simple pseudo-BASIC inter
preter which has been written in Atari 
BASIC. 
2. BAIT accepts only single-letter statement 
names (as shown in the table) and single-letter 
variable names (A through Z) . 
3. BAIT allows BASIC-style screen editing, 
line numbering, etc., with the restriction that 
line numbers must be from 1 to 99. 
4. There is no precedence of operators, 
parentheses, functions, or any other 
ameniti es. This is a primitive language. 

Does it work? Yes. Is it useful? Only as a 
lea rning tool. Could it be made useful? If we wrote 
a compiler for the same language, maybe. 
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Our Help Line could be the most useful

innovation ever in home computers: it's

someone to talk to.

Someone to help you diagnose problems
when things don't seem to work right.

Someone to help you

debug the programs that

you're writing yourself.

Someone who knows the answers to your

questions about what ATARI® Home Comput

ers can do, and how to do it.

Call the ATARI Help Line toll-free:

1-800-538-8543* And find out how helpful
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New Goodies

This month, I have finally implemented the rest

of the statements listed in the table. In particular,
we now have Accept, Call, Fetch, New, Return,
and Store available to us.

New and Return function exactly like their

BASIC counterparts of the same names. Accept,
Call, and Store are simply different names for

BASIC'S INPUT, GOSUB, and POKE, respec
tively. They had to be named as they are to im

plement the single-letter statement names.

Fetch, then, is the only strange statement. It

owes its existence to the fact that BAIT doesn't

allow functions. Generally, Fetch is equivalent to

PEEK, but its format is that of POKE (and, natur

ally, Store). It does, however, require a variable
to store its Fetched value in (much like GET in

Atari BASIC).

The statements are fairly straightforward,
and we shall see more of them a little later on. For

now, though, let's analyze the additions and

changes made to BA IT this month on a line-by-line

basis. The lines discussed below are those which
have changed or been added since the June

column. If you have typed in BAIT as we have

proceeded through parts 1, 2, and 3, you may

enter just those lines.

•Line 1130. This is the stack we will use for

"remembering" where Calls (GOSUBs) were

made from. The size is arbitrary, but I cheated

and used a fixed number, so don't change it unless

you also change line 10910.

• 1720. This makes screen editing of BAIT

programs very, very much easier. See line 2300.

• 2200. We always reset the Call stack pointer

because program editing could invalidate any or

all pending Return locations.

• 2300. See line 1720. This is how we eliminate

the "?" prompt from the screen when using the

INPUT statement. A clever trick: use it in all your

programs. It comes to you courtesy of Howard

Fishman. Thanks, Howard.

• 2360. Notice that this line (which used to

strip off the question mark) is now gone. You

won't miss it.

• 1540, 5520, and 5530. The TRAP to BAD-

VALUE was added just in case your BAIT program

generated an overflow.

• 8310 and 8410. Cosmetic changes only.

• 8500 and 8510. A new error message. It's

used for all BAIT numeric data problems.

•10210. A minor change to allow Print (with

out a following expression) to be followed by a

colon statement separator.

• 10530-10550. A fix. Without it, the Goto

doesn't occur until the end of the line. Thus 'G 10
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: P "oops" ' would indeed print the "oops" until
now. But this fixes it.

• 10810-10860. Finally, some new code! Actu

ally, Accept is fairly simple and closely follows
the format of Let. Instead of requiring an expres
sion after an equals sign, though, Accept wants

the user to INPUT something from the keyboard.
Thanks to the TRAP, only numeric data will be
allowed.

• 10910-10960. We process the Call statement.
Line 10910 seems unnecessary: who would want
to go 50 levels deep in a BAIT program? But it

works. Notice that all three vital pointers must be
saved on the stack. Could it have been done more
compactly? Yes, but this way is much simpler.

Finally, we allow Goto to do the real work of

transferring control to a new line number.

• 11110-11150. Fetch also follows the form of

Let, but in reverse. First we get an address (line

11110), then a comma (line 11120), and finally a
variable to put the Fetched value into (line 11130).

The TRAP of line 11140 insures that the address
given was a legal one.

• 11310-11370. Return is the opposite of Call.

Again, line 11310 is for safety only; good pro

grammers can't make mistakes like this, right?

Lines 11320 to 11350 restore the information saved

by Call in lines 10920 to 10950. Finally, since we

saved CURLOC before we joined the Goto pro

cessing, we must skip over the line number ex

pression to find out if there is a colon (":") waiting

for us.

• 11410-11450. Store is almost identical to

Fetch. The exception: the item after the comma

can be any expression at all; it does not need to be

a simple variable. Again, the TRAP in line 11440

insures against illegal addresses and/or data.

Sampling The BAIT

Well, we can presume that you typed all of BAIT

in properly, yes? So let's quickly try some BAIT

programs, to see what you can do in the language.

Caution: The lowercase letters shown in these

listings are there for clarity only! BAIT accepts

only single-letter commands, so just leave out all

lowercase letters. Do not convert them to upper

case. For example, the first line of Program 1

should actually be typed in as '1 S 20,0' (and even

the spaces may be left out if desired).

Program 1:fickr-Tock

1 Store 20,0

2 Print "SHOWING HOW SLOW BAIT IS"

3 Fetch 20,T

4 Print "THAT TOOK ";: Print T;: Print "CLOCK

TICKS"

5 End

D

B

New Goodies 
This month, I have finally implemented the rest 
of the s tatements listed in the table. In particular, 
we now have Accept, Ca ll, Fe tch, ew, Re turn , 
and Store avai lable 1'0 us . 

ew and Return function exactly like their 
BASIC counterparts of the same names. Accept, 
Call, and Store are simply different names for 
BASIC's INPUT, GOSUB, and POKE, respec
tively. They had to be named as they are to im
plement the single-letter statement names. 

Fetch, then, is the only strange statement. It 
owes its existence to the fact that BAIT doesn' t 
allow functions. Generally, Fetch is equiva lent to 
PEEK, but its forma t is that of POKE (and, natur
ally, Store). It does, however, require a va riable 
to store its Fetched value in (much like GET in 
Atari BASIC). 

The statements a re fairly straightfo rward , 
and we shall see more of them a little later on. For 
now, though, let's ana lyze the additions and 
changes made to BAIT this month on a line-by-line 
basis. The lines discussed below are those which 
have changed or been added since the June 
column. If you have ty ped in BAIT as we have 
proceeded through parts 1, 2, and 3, yo u may 
ente r just those lines. 

eLine 1130. This is the stack we will use for 
"remembering" where Ca lls (GOSUBs) were 
made from. The size is arbitrary, but I cheated 
and used a fixed number, so don' t change it unless 
you a lso change line 10910. 

el720. This makes screen editi ng of BAIT 
programs very, very much easier. See line 2300. 

e 2200. We always reset the Ca ll s tack pointer 
because program editing could invalidate any or 
all pending Return locations. 

e 2300. See li ne 1720. This is how we elimina te 
the "?" prompt from the screen when using the 
INPUT statement. A clever trick: use it in all your 
programs. It comes to you courtesy of Howard 
Fishman. Thanks, Howa rd . 

e 2360. Notice that this line (which used to 
strip off the question mark) is now gone. Yo u 
won't miss it. 

e1540, 5520, and 5530. The TRAP to BAD
VALUE was added just in case your BAIT program 
generated an ove rflow. 

e 8310 and 8410. Cosmetic cha nges only. 
e 8500 and 8510. A new error message. It' s 

used for all BAIT nume ric data problems. 
e10210. A minor change to allow Print (with

out a fo llowing expression) to be followed by a 
colon statement separa tor. 

e10530-10550. A fix. Without it, the Goto 
doesn' t occur until the end of the line . Thus 'G 10 
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: P "oops" , would indeed print the "oops" unti l 
now. But this fixes it. 

e10810-10860. Finally, some new code ' Actu
ally, Accept is fairly simple and closely foll ows 
the format of Let. Instead of requiring an expres
sion after an equals sign, though, Accept wants 
the user to I PUT something from the keyboard. 
Thanks to the TRAP, only numeric data will be 
allowed. 

e10910-10960. We process the Ca ll statement. 
Line 10910 seems unnecessary: who would wall l 
to go 50 levels deep in a BAIT program? But it 
works. Notice that a ll three vital pointers must be 
saved on the stack. Could it have been done more 
compactly? Yes, but this way is much simpler. 
Finally, we a llow Goto to do the real work of 
transferring control to a new line number. 

e11110-11150. Fetch also follows the fo rm of 
Let, but in reverse. First we get an address (line 
11110), then a comma (line 11120), and finall y a 
vanable to put the Fetched va lue into (line 11130). 
The TRAP of bne 11140 insures that the address 
given was a lega l one. 

e 11310-11370. Return is the opposite of Call. 
Again, line 11310 is for safety only; good pro
grammers can' t make mistakes like this, right? 
Lines 11320 to 11350 resto re the informa tion saved 
by Ca ll in lines 10920 to 10950. Finally, since we 
saved CURLOC before we joined the Goto pro
cessing, we must skip over the line number ex
pression to fi nd out if there is a colon (":") waiting 
for us. 

e11410-11450. Store is almost identica l to 
Fetch. The exception: the item after the comma 
can be any expression at a ll; it does not need to be 
a simple va riable. Aga in, the TRAP in line rI440 
insures against illega l add resses andlor data. 

Sampling The BAIT 
Well , we can presume that you typed a ll of BAIT 
in prope rly, yes? So let's quick ly try some BA IT 
programs, to see what you ca n do in the language. 

Ca utiou: The lowercase letters shown in these 
listi ngs are there for clarity only! BAIT accepts 
only single-lette r commands, so jus t leave out all 
lowercase letters. Do lIot convert them to upper
case. For example, the first line of Program 1 
should actually be typed in as '1 S 20,0' (and even 
the spaces may be left out if desired) . 

Program 1: Tick-Tock 

1 Store 20,0 
2 Print " SHOWING HOW SLOW BAIT 15" 
3 Fetch 20,T 
4 Print " THAT TOOK "; : Print T; : Print "CLOCK 

TICKS" 
5 End 
D 
B 



Summer Atari Satisfaction

A.E.
by Jijn Wqda and Mokolo Horai from Broderbund

Squadrons ot menacing sting rays altack in waves

throughout the solar system eluding the firepower of your

temoiely-lited. ingger-action missiles. Drive Ihese st'ead-

kmg pests deep into the outer wastelands of space. Joy

stick controlled

12621 48K Disk £34.93 S29.71

Discounted 15%

til August 10

SHAMUS

CASE II

it

0/ William Maiago from Synapse

Intensive arcade action as the adventures ol the most

popular private eye continues. The enemy you know too

well... THE SHADOW is back... and madder than ever

Try new obstacles, new pitfalls and 38 rooms to search!

34883 ROM $44.95

32993 Disk S34.95

FLYING ACE
From Avalon-Hill Gome Co. ™ ■
Enemy planes are dogtailmg your WWI bi-plane1 Loop to

loop, climb, spin, dive and attack. Destroy enemy trucks

carrying ammunition to the front lines in this exciting flight

simulation game

2064216K Tape S25.95

35277 32K Disk $30.95

CASTLE

WOLFENSTEIN
From Muse

Winner of 1983 Arcade Award1 Escape the deadly confines

of Castle Wolfenslein if you can. The allied soldier must

maneuver past cruel Nazi guards and sadistic SS storm-

troopers lo recover the secret plans and escape. The most

interactive game ever!

43647 32K

Disk $29.95

EARLY

GAMES
by John Paulson from £arty Games Co

Nine, colorful, non-aggressive, interactive games develop

basic skills and creativity as they entertain young children

2'i 10 6 years old. Includes numbers, letters, shapes, and

names plus a drawing option. No adult assistance needed'

28448 16K Tape $29.95

30586 24K Disk S29.95

CHOPLIFTER
From Bioderbund

ttA Best Seller!

Can you rescue the hostages captured by Ihe Bungelings?

First you'll have to make careful plans for your helicopter

rescue mission. But hurry — every minule counts! Who

knows what the Bungelmgs have in mind'' Requires joy

stick

37718 40K Disk, »4t»3 $29.71

44042 ROM, S43t» $42.46

SALE 15% OFF

TIL AUGUST 10

MINER

2049ER
By Bill Hague from Big Five

This is the author's first game for the Atari — he's already

well known for his bestsellers for the TRS-80 —and we

think you'll really enjoy it There are more than ten screens

ol colorful mining-related machinery that you'll move

around the screens, ducking, dodging and bobbing your

way to a high score. Requires joystick.

39204 ROM Cartridge

(16K) $49.95
1

I t I t J I
♦ «» + +

PAINT
by Capital Children's Museum from Oalamos!

A new, visually fascinating and entertaining book with

complete software to create computer "paintings.' Pro

vides access to hundreds of colors, patterns, textures and

variations with zoom leature, different size "paintbrushes"

and the ability to save your art. Try SimplePaml or Super-

Paint for more advanced artists!

32667 Disk $39.95

5% of sales proceeds are donated to

support Capital Children's Museum.

SPELL WIZARD
From DatoSoft

SPELL WIZARD is a proofreading package, compatible

with Alan's word processor and Text Wizard. It has a dic

tionary o( 20.000 words, you can add up to 5,000 moie.

Insert your letter, term paper or the latest chapter of your

novel, and SPELL WIZARD will proofread it for you. Your

copy will be perfect.

39282 32K Disk, $49.95

Price reduced!

ULYSSES AND

THE GOLDEN FLEECE
from On-Une by Bob Davis » Ken Williams

The setting is ancient Greece, and you are Ulysses The

king has assigned you the task ol retrieving the Golden

Fleece, kept from men lor many years under Ihe protection

of the gods. On your journey, you will encounter the song of

the Sirens, one-eyed Cyclops, and the famous winged

horse, Pegasus. Ulysses is known as the most daring and

skilled seaman ot all time. . it's up to you to prove it!

15646 40K Disk $39.95

TEXT WIZARD
From DataSoft

You can learn and use TextWizard in about an hour, write

copy, then edit: underline, insert or replace words or para

graphs (in one place or throughout lextl; print in 1 or

2-column format, gel multiple copies, print in boldface,

elongated or condensed lettering with proportional spac

ing. It even warns you about errors before you make them!

TEXTWIZARD now has file compatibility with Fife Man

ager 800. It's also compatible with: EPSON MX-80 with

Graftrax Plus ROMS; NEC 8023-A; Okidata. and Pro-

Writer Instruction manual with 3-ring binder.

15253 32K Disk $79.95

Price reduced!

The Program Store

NOW OPEN IN

Greensburg, PA

Sheraton
Business

District
Route 30

Westmoreland

Mall *

Rte. 30 East Greensburg, PA 15601

(412)838-1604

Over 2500 Programs for TRS-80, ATARI 400/800, APPLE, IBM & VIC 20.

For Information Call

202-363-9797
Visit our other stores:

629 Bethel Rd . Columbus OH

Seven Corners Center. Falls Church. VA

W Bell Plaza. 6600 Security Blvd.. Baltimore. MD

White Flint Mall. Rockville Pike. Rockville, Md.

Harvard Square. 13 Ounsier St., Cambridge, MA 02138

T.M.TH6

PfiOGRAfll /T0fl€
Franchise openings available in selected cities

Opening soon in Philadelphia

To Order Call Toll Free

800-424-2738

MAIL ORDERS: Send check or MO. for total pur

chase price, plus S2.00 postage & handling. VA.: add sales

tax. Charge cards: Include all embossed information

© 1983 The Program Store, Inc.

THE PROGRAM STORE • Dept. 10-08-3 - Box 9582 ■ 4200 Wisconsin Avenue, N.W. • Washington, D.C. 20016

Item Tape/Disk/Book Price Postage
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A.E. 
by Jun WOdo ond Makoro Horal from "'''''',o.",d 
SQuadrons of menacing sting fays a1tack In waves 
throughout the SOlar system eluding the firepower o f your 
remotely -hIed. logger-acllon missiles. Drive Ihase st!cad· 
king pests deep intO the outer wastelands or space. Joy· 
stICk conlrolled. 
12621 48K Disk ~ 529.71 
Discounted 15% 
til August 10 

SHAMUS 
CASE II 
by WiII,om MalOgo trom Synapse 
Intensive arcade act ion as me adventures of the most 
popular private eye continues. The enemy you know 100 
..... ell ... THE SHAOOW IS back ... and madder than ever. 
Try new obstacles, new pittalls and 38 rooms 10 search! 

34883 ROM $44.95 /.:7 ~ 

;~~ID~::~E '~h~r 
from Avolon Hili GO'me Co ~ 
Enemy planes are dogtailing your WWI bi·planel loop \0 
loop, climb, spin, dive and anack. Destroy enemy tlucks 
carrying ammunition to the Iront tines in this eltciting !light 
simulation game. 

20642 16K Tape 525.95 
35277 32K Disk 530.95 

CASTLE 
WOLFENSTEIN 
Ffom Muse 
Winner of t983 Arcade A ..... ard! Escape the deadly confines 
01 Castle Wallenstein if you can. The allied soldier must 
maneuver past cruel Nazi guards and sadistic SS storm
troopers to recover the secret ptans and escape. The most 
Interactive game ever! 

4364732K 
Disk $29.95 

EARLY 
GAMES ,.,.,...... 
by John Poulson trom Eorly Gomas Co. 
Nine, cotorlul , non·aggresslye, inleractive games develop 
basic skills and creatiylty as they entertain young cl"lildren 
2 III to 6 years old. Includes numbers, leners, shapes, and 
names plus a dra ..... ing option. No adult assistance needed! 

28448 16K Tape 529.95 
30586 24K Disk 529.95 

For Information Call 
202-363-9797 

r:,~\t.\ 

CHOPLIFTER 
From 8rooerbund 
#'1 Best 58l1er/ 
Can you rescue the hostages captured by the Bungehngs? 
First you'lI have to make care ful ptans for your helicopter 
rescue mission. But hurry - every minule counts! Who 
kno ..... s what the Bungelings have in mind? Requires joy. 
stick, 

37718 40K Disk, ~ 529.71 
44042ROM ,~ 
SAlE15% OFF 
TIL AUGUST 10 

MINER 
2049ER 
By 8111 Hooue from 8ig Five 
ThiS is the author's first game lor the Atati - he's already 
well known lor his bestsellers for the TRS·BO - and we 
Ihink you'lI realty enioy It. There are more than ten screens 
of colorlul mining·related machinery Ihat you'R move 
around the screens. ducking. dodging and bobbing your 
..... ay to a high score. Requires joystick 

39204 ROM Cartridge 
(16K) $49.95 

PAINT 

~o.L~~ 
t'. I j I 

i i ~ ~i , 
I- =' 

by Copllol ChJldren'$ M U!8um from OolomO$/ 
A new. visually fascinatiflQ and entertaining book with 
comptete software to cleate computer "paintmgs." Pro
vides access to hundreds 01 colors. panerns. telClures and 
variations with zoom leature. different size · paintbrushes· 
and the ability to save your an. Try SimpiePainl or Super· 
Paint for more advanced artists! 

32667 Disk 539.95 
5% of sales proceeds are donated to 
support Capital Children's Museum. 

SPELL WIZARD 
From DatoSoft 
SPELL WIZARD is a proolreading package, compatible 
with Atari's word processor and Text Wizard. It has a dic
tionary 01 20,000 words. you can add up to 5.000 more. 
Insert your lener. term paper or the lalest chapter of your 
novel. and SPELL WIZARD will proofread illor you. Your 
copy wilt be perfect. 

39282 32K Disk, 549.95 

Price reduced! 

ULYSSES AND 
THE GOLDEN FLEECE 
From On·Una by 80b Dovls 8- Ken Will/oms 
The sening is ancient Greece, and you are Ulysses. The 
king has assigned you the task 01 retrieving the Golden 
Fleece, kepi trom men lor many yeats under the protection 
ot the gods. On your journey, you will encounter thesong of 
the Sirens, one-eyed CyClops: and the famous winged 
horse. Pegasus. Ulysses is known as the most dariflQ and 
skilled seaman 01 all time .•. it's up 10 you to prove hi 

15646 40K Disk $39.95 

TEXT WIZARD 
From DafoSOft 
Y01J can learn and use TelClWizard in about an hour. write 
copy. Ihen edil: undertine. Insert or replace words or para· 
graphs (in one place or throughout text): ptint In t or 
2-column 10rmat, get multiple copies, print In boldface. 
elongaled or condensed lettering with proportional spac· 
ing. It even warns you abOut errorsbelore you make them! 
TEXTWtZARD now has l ile compatibility with File Man· 
ager 800. It's also compatible with: EPSON MX.ao with 
Graftrax Plus ROMS: NEC B023·A; Okidata. arid Pro· 
Writer Instruction manual with 3 'ring binder. 

15253 32K Disk $79.95 

Price reduced! 
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Program 2: Recursion

1 Print "GIVE ME AN INTEGER NUMBER";:

Accept N

2 Let A = l: Call 10

3 Print "THE FACTORIAL OF YOUR NUMBER

IS ";: Print A

4 Print: Print: Goto 1

10 If N<2: Return

11 Let A = A*N : Let N = N -1

12 Call 10

13 Return

D

B

Challenge: Can you modify BAIT so that it will,

indeed, ignore the lowercase letters? If so, your

BAIT programs could be more readable.

Whew!

And there you have it. BAIT in all its glory. Or is

that gory? Some carpers may claim that the only

thing it proves is that people will try to write any

thing in BASIC. I like to think it may have provided

a way for some of you to understand the

mechanics of an interpreter. If it helps turn even

one or two people into systems-level program

mers, it will have done its job.

But if BAIT didn't interest you, don't worry.

There are even a few out there that don't like to

program games. (I certainly like to play them. I'm

hooked on - oops, can't review software here,

sorry.)

Self-relocatable Machine Language,

Part 2

Last time we were on this subject, I promised to

give a reason why we would want to write self-

relocatable machine language. And sometimes I

even keep my promises.

The primary advantage of self-relocatable

code is, obviously, that you can load it and run it

anywhere in memory. But why would you want

to do that? Why not just decide where the code

will go and leave it at that? Well, let's try to answer

those questions.

First of all, none of what I am about to say

pertains to programs which "take over" the sys

tem. After all, if you know that your code will run

in such and such a way because, for example, you

only give it out on a heavily protected game disk,

then you can obviously place various hunks of

machine language exactly where you want them.

And they'll stay put.

But a large proportion of my readers are, I

believe, attempting to either write machine lan

guage programs which interface to BASIC or are

attempting to add on to the operating system in

some way. In both these instances, self-relocatable

code is invaluable.

Why? Because there simply isn't very much

room in the Atari memory map that isn't used for
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something or other. In ppint of fact, the only clear

portion of memory seems to be the infamous

"Page Six." But, remember, even Atari BASIC

can clobber the lower half of that page. And BASIC

A +, Microsoft BASIC, Atari PASCAL, and several

other products use portions or all of Page Six.
What to do?

Well, if you have been following my articles,

you will know that I advocate placing your pro

gram at LOMEM, moving LOMEM up to cover

your program, and hooking into the system reset

chain so that you can preserve your program if

the user hits the reset key.

All well and good, but suppose LOMEM

moves? And it will and it does. Depending on the

number of disk drives and/or files you need to

support, LOMEM can be anywhere from $A20

(with OSS PicoDOS) to $1DOO (standard Atari

DOS) to $2C00 (OS/A + version 4.1). And, if the

RS-232 drivers are to be loaded (for the 850 inter

face), you can count on LOMEM being even higher

still.

What's a poor old machine language pro

grammer supposed to do? Follow my directions,

natch. Put your program at LOMEM, no matter

where it is. And that's easy to do if your program
is self-relocatable.

And, before we get into discussing how to

write this magic kind of program, I would like to

point out one other significant instance where

self-relocatable programs are handy. Putting pro

grams at LOMEM and moving LOMEM up is all

very well and good if you can do that before BASIC

gets control. But once the language is entered, it

has already noted the contents of LOMEM and

used them for its own initialization purposes.

Changing LOMEM will not necessarily force

BASIC to move its own internal LOMEM, and

you may wind up with a conflict of usage.

But there is a hunk of memory which is prop

erly handled by BASIC as far as we are concerned:

strings. Any data, including a machine language

program, placed in a dimensioned string is

guaranteed to be moved around intact (for ex

ample, when a new program line is entered or

when a new variable is introduced).

Indeed, there have been many articles pub

lished which put a machine language routine

or two in a string and then call the routine via

USR(ADR(strings$ ),...). In fact, I have even

seen a few adventuresome souls who have used

ADR("some graphics and other characters here").

That is, it is perfectly O.K. to take the address of a

literal string, also.

For the rest of this series, I will presume that

we are writing programs which are designed to

reside in Atari BASIC strings. I think that is suffi

cient, since there is little, if any, difference in con-

Program 2: Recursion 

1 Print "GIVE ME AN INTEGER NUMBER";: 
Accept N 

2 let A=I : Call 10 
3 Print "THE FACTORIAL OF YOUR NUMBER 

IS 0; : Print A 
4 Print: Print : Goto 1 

10 If N<2: Return 
lIlet A=A'N: let N=N-l 
12 Call 10 
13 Return 
D 
B 

Challenge: Can you modify BAIT so that it will, 
indeed , ignore the lowercase letters? If so, your 
BAIT programs could be more readable. 

Whew! 
And there you have it. BAIT in all its glory. Or is 
that gory? Some carpers may claim that the only 
thing it proves is that people will try to write nlly
thing in BASIC. I li ke to think it may have provided 
a way fo r some of you to understand the 
mechanics of an interpreter. If it helps turn even 
one or two people into systems-level program
mers, it will have done its job. 

But if BAIT didn't interest you, don't worry. 
There are even a few out there that don' t like to 
program games. (I certainly like to play them. I'm 
hooked on - oops, can't review software here, 
sorry .) 

Self-relocatable Machine Language, 
Part2 
Last time we were on this subject, I promised to 
give a reason why we would want to write self
relocatable machine language. And sometimes I 
even keep my promises. 

The primary advantage of self-relocatable 
code is, obviously, that you can load it and run it 
anywhere in memory. But why would you wa nt 
to do that? Why not just decide where the code 
will go and leave it at that? Well, let's try to answer 
those questions. 

First of all, none of what I am about to say 
pertains to programs which "take over" the sys
tem . After all, if you kllow that your code will run 
in such and such a way because, for example, you 
only give it out on a heavily protected game disk, 
then you can obviously place various hunks of 
machine language exactly where you want them. 
And they'll stay put. 

But a large proportion of my readers a re, I 
believe, attempting to either write machine lan
guage programs which interface to BASIC or are 
attempting to add on to the operating system in 
some way. In both these instances, self-relocatable 
code is invaluable. 

Why? Because there simply isn' t very much 
room in the Atari memory map that isn't used for 
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something or other. In ppint of fact, the only clear 
portion of memory seems to be the infamous 
" Page Six." But, remember, even Atari BASIC 
can clobber the lower half of that page. And BASIC 
A + , Microsoft BASIC, Atari PASCAL, and several 
other products use portions or all of Page Six. 
What to do? 

Well, if you have been following my articles, 
you will know that I advocate placing your pro
gram at LOMEM, moving LOMEM up to cover 
your program, and hooking into the system reset 
chain so that you can preserve your program if 
the user hits the reset key. 

All well and good, but suppose LOMEM 
moves? And it will and it does. Depending on the 
number of disk drives and/or files you need to 
support, LOMEM can be anywhere from $A20 
(with OSS PicoDOS) to $lDOO (standard Atari 
DOS) to $2COO (OS/A+ version 4.1) . And, if the 
RS-232 drivers are to be loaded (for the 850 inter
face), you can count on LOMEM being even higher 
sti ll. 

What's a poor old machine language pro
grammer supposed to do? Follow my directions, 
natch. Put your program at LOMEM, no matter 
where it is. And that's easy to do if yo ur program 
is self-reloca table. 

And, before we get into discussing how to 
write this magic kind of program, I wo uld like to 
point out one other significant instance where 
self-relocatable programs are handy. Putting pro
grams a t LOMEM and moving LOMEM up is all 
very well and good if you can do that before BASIC 
gets control. But once the language is entered, it 
has already noted the contents of LOMEM and 
used them for its own initialization purposes. 
Changing LOMEM will not necessari ly force 
BASIC to move its own interna l LOMEM, and 
you may wind up with a conflict of usage. 

But there is a hun k of memory which is prop
erl y hand led by BASIC as far as we are concerned: 
strings. Any data, including a machine language 
program, placed in a dimensioned s tring is 
guaranteed to be moved around intac t (fo r ex
ample, when a new program line is entered o r 
when a new variable is int-roduced). 

Indeed, there have been many articles pub
lished which put a machine language routine 
or two in a string and then ca ll the routine via 
USR( ADR( strings$ ), ... ). In fact, I have even 
seen a few adventuresome sou ls w ho have used 
ADR("some graphics and o ther characters here"). 
That is, it is perfectly O.K. to take the address of a 
lite ral string, a lso. 

For the rest of this series, I will presume that 
we are writing programs which are designed to 
reside in Atari BASIC strings. I think that is suffi
cient, since there is little, if any, difference in con-



cept between placing programs in strings and

placing them at a potentially movable LOMEM.

From Why To How

Let's begin by listing the things you don't have to

worry about when writing self-relocatable pro

grams. Some of these things were discussed briefly

last month; others are new but should be fairly

obvious. The following, then, are intrinsically

"safe" types of machine language:

1. All instructions which involve only one or

more registers (e.g., TAX, PHA, INY, etc.).

2. All load immediate instructions which do

not involve the address of a location as the

immediate value (e.g., LDA #5, but not LDY

#LOCATION/256).

3. All branch instructions (BNE, BCC, etc.).

4. All instructions involving fixed operating

system or language specific locations, either

in ROM or RAM (e.g., STA LEFTMARGIN,

JSRCIO).

5. Several miscellaneous instructions which

do not reference memory addresses, such as

SED, SEI, CLC, NOP, RTS, etc.

What about the intrinsically unsafe instruc

tions? Here is one of them:

Any instruction which references an absolute

memory location within your own code (or

another block of relocatable code) or which

references a fixed RAM location which is not

dedicated to the purpose intended.

Now, that's not so bad. There are a lot more

safe conditions than unsafe ones, aren't there?

And, yet, it takes only one unsafe instruction to

clobber you, so let's concentrate on some tech

niques for avoiding the unsafe conditions.

Safe Relocatable Techniques

1. Change JMPs to branches. Usually, you

can do a CLC followed by a BCC to substitute for

a JMP. Sometimes, the target of the jump is too

far away, though. In that case, add an intermediate

branch point, so that the first BCC branches to a

second BCC, etc.

2. Save register values on the stack (via TAX,

PHA, etc.) rather than in fixed RAM locations. If

you need to save a value in between calls from a

higher level routine (e.g., the BASIC program),

though, you will have to find some safe place to

put it. Watch out! There are only four safe locations

in zero page and only a handful in other parts of

memory. More about such safe locations in the

next part in this series.

3. If you need to reference bytes in a table,

string, or other portion of memory, why not let

BASIC handle the addressing for you? For ex

ample, consider this BASIC line:

TEST = USR( ADR(CODE$), ADR(TABLES) )

Presuming that your machine language routine

is in CODE$, it can then reference TABLES as

follows:

PLA ; parameter count

PLA

STA ZTEMP + 1 ; high byte of address

PLA

STA ZTEMP ; low byte of address

LDY #0

LDA (ZTEMP),Y ;get first byte of the table...

That program fragment is certainly intrinsi

cally relocatable (except for the location of ZTEMP,

but it needn't be preserved in between calls to the

fragment). And BASIC will certainly move

TABLES around as it needs, giving you the address

when you need it.

4. If you absolutely have to use a hunk of

nonrelocatable programming, and you don't have

space to keep it on a permanent basis, why not

temporarily move it from a relocatable location

(e.g., TABLES in our example above) to a fixed

location (e.g., BASIC'S input buffer at $580 or

some such). Then you can use it safely there, with

out worrying about relocatability. Of course, each

time you are called from BASIC you would have

to move the routine. But, as slow as BASIC is,

you might never notice the extra overhead.

Next time we will continue right here. We

will try to develop some even more useful tech

niques, including one which can only be used

with USR calls from BASIC. Stay tuned.

BAIT Statements

A Accept <variable> (INPUT)

B Begin (RUN)

C CaIKline-number> (GOSUB)

D Display (LIST)

E End

F Fetch <address>, <variable> (pseudo-PEEK)

G Goto <line-number>

I if <expression>, <statement>

L Let <variable> = <expression>

N New

P Print<string-literal>

Print < variable >

Print

R Return

S Store <address>, <expression> (POKE)

BAIT

1000 REM ..INITIALIZATION..

1001 REM

1010 MAXLINE=99

1020 DIM BUFFERS(5000)/LINE$(128)

1030 DIM LINES(MAXLINE)

1040 FOR LP=0 TO MAXLINE:LINES(LP)=0:NEX

T LP

1050 BUFFER?="*M

1100 DIM C$(l),VARIABLES(26)

1110 FOR ALPHA=0 TO 26:VARIABLES(ALPHA)=

0:NEXT ALPHA
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cept between placing p rograms in s trings and 
placing them a t a potentially movable LOMEM . 

From Why To How 
Le t's begin by listing the things you dOli '! have to 
worry about w hen writing self-relocatable pro
grams. Some of these things were discussed briefl y 
last month; others are new but should be fairly 
obvious. The following, then, are intrinsica lly 
"safe" types of machine language: 

1. All instructions which involve on ly one or 
more registers (e.g., TAX, PHA, INY, etc .). 
2. All load immediate instructions which do 
no! involve the address of a loca tion as the 
immediate va lue (e.g., LDA #5, but not LOY 
#LOCATION/256). 
3. All branch ins tructions (BNE, BCC, etc. ). 
4. All instructions involving fixed operating 
sys tem or language specific locatio ns, either 
in ROM or RAM (e.g., STA LEFTMA RGI , 
jSR CIO). 
5. Several miscellaneous instructions which 
do not reference memory addresses, such as 
SED, SEI, CLC, NO P, RTS, e tc. 

What abou t the intrinsica lly unsafe instruc-
tions? Here is one of them: 

Any instruction w hich references an absolute 
memo ry location within your own code (or 
anothe r block of relocatable code) or w hich 
refere nces a fixed RA M location w hich is not 
ded icated to the purpose intended. 

Now, that's not so bad . There a re a lot more 
safe conditions than unsafe ones, aren't there? 
And, ye t, it takes only one unsafe instruction to 
clobbe r you, so let's concentrate on some tech
niques for avoiding the unsafe conditions. 

Safe Relocatable Techniques 
1. Change jMPs to branches. Usually, you 

can do a CLC followed by a BCC to substitute for 
a jMP. Sometimes, the target of the jump is too 
far away, though. In that case, add an intermediate 
branch point, so that the firs t BCC branches to a 
second BCC, e tc. 

2. Save register va lues on the stack (v ia TAX, 
PHA, etc.) rather than in fixed RAM loca tions. If 
you need to save a va lue in between ca lls fro m a 
higher level routine (e .g ., the BASIC program), 
thoug h, yo u will hnve to find some safe place to 
put it. Watch out! Thereare only fo ur safe loca tions 
in zero page and only a handful in other parts of 
memory. More about such safe locations in the 
next part in this series. 

3. If you need to reference bytes in a table, 
s tring, or other portion of memory, why not le t 
BASIC handle the addressing for you? For ex
ample, conside r this BASIC line: 

TEST = USR( AOR(COOE$), AOR(TABLE$) ) 

Presuming that your machine language routine 
is in COOE$, it can then refe rence TABLE$ as 
fo llows: 

PLA ; parameter count 
PLA 
STA ZTEMP+l ;highbyteofaddress 
PLA 
STA ZTEMP ; low byte of address 
LOY # 0 
LOA (ZTEMP), Y ; getfirs t byte of the table .. . 

That program fra gm ent is certainly intrinsi
cally relocatable (except for the location of ZTEMP, 
but it needn' t be preserved in between ca lls to the 
fragment) . And BASIC will certa inly move 
TABLE$ around as it needs, giving you the add ress 
w hen you need it. 

4. If you absolutely have to use a hunk of 
nonreloca table programming, and you don' t have 
space to keep it on a permanent basis, why not 
temporarily move it from a re locatable loca tion 
(e.g., TABLE$ in our example above) to a fixed 
loca tion (e.g., BASIC's input buffer at $580 or 
some such ). Then you ca n use it safely there, with
out worrying abo ut relocatability. Of course, each 
time you are ca lled from BASIC you would ha ve 
to move the routine . But, as slow as BASIC is, 
you might neve r notice the ex tra overhead . 

Next time we will continue right here. We 
wi ll try to develop some even more useful tech
niq ues, including one w hich can only be used 
with USR ca lls from BASIC. Stay tuned . 

BAIT Statements 

A Accept <varia ble> 
B Begin 
C Call <line-number > 
o Display 
E End 
F Fetch <address> I <variable> 
G Goto < line-number> 
I If <expression> 1 <statement> 
L Let <variable> = <expression> 
N New 
P Print <string-litera l ) 

Print <variable> 
Print 

R Return 
5 Store <address>, <expression> 

BAIT 
Hl00 REM •. INITIALIZATION . . 
1001 REM .............. . .. . 
1010 MAXLINE=99 

(INPUT) 
(RUN) 
(GOSUB) 
(LIST) 

(pseudo-PEEK) 

(POKE) 

1020 DIM BUFFER$(5000) , LINE$(128) 
1030 DIM LINES(MAXLINE) 
1040 FOR LP=0 TO MAXLINE:LINES(LP)=0:NEX 

T LP 
1050 BUFFER$= "*" 
1100 DIM C$(1) , VARIABLES(26) 
1110 FOR ALPHA=0 TO 26:VARIABLES(ALPHA)= 

0: NEXT ALPHA 

Augusl1983 COMPUTE! 153 



1120 DIM ERR?(40)

1130 DIM STACK(50,2):REM MAX CALLS THUS
IS 50

1500 REM LINE NUMBERS OF EXECUTION ROUTI
NES

1510 PROMPT=2100:INNEXT=2300

1515 DIRECT=4700:BADLINE=8400
1520 LET GETNC=8100

1530 SYNTAX=8300:ERROR=8200:EXEXP=5000
1540 BADVALUE=8500

1550 DODISPLAY=10100:DOPRINT=10200

1560 DOBEGIN=10400:DOGOTO=10500:DOLET=10
600:DOIF=10700

1570 DOACCEPT=10800:DOCALL=10900:DOEND=1

1000:DOFETCH=11100

1580 DONEW=11200:DORETURN=11300:LET DOST
ORE=11400

1700 REM MISCELLANY

1710 UNTRAP=40000

1720 OPEN #5,12,0,"E:":REM SO THERE IS N
O ? PROMPT

2000 REM ..INTERACTION..

2001 REM

2100 PRINT "READY"

2200 STACK=0:REM CLEAN UP 'CALL' STACK

2300 INPUT #5,LINE?

2350 IF LEN(LINE?)=0 THEN GOTO INNEXT

<<< DELETED OLD LINE 2360 >>>

2370 LL=LEN(LINE$)

2500 REM CHECK FOR LINE NUMBER

2510 FOR LP=1 TO LL

2520 IF LINE$(LP/LP)< = "911 AND LINE?(LP,L
p)>="0" THEN NEXT LP

2550 REM LP HAS POSITION OF FIRST NON-NU

MERIC CHARACTER

2560 CURLINE=0

2570 IF LP>1 THEN CURLINE=VAL(LINE?{1,LP

-D)
2600 REM NOW SKIP LEADING SPACES, IF ANY

2610 IF LP>LL THEN 2700

2620 FOR LP=LP TO LL

2630 IF LINE$(LP,LP)=" " THEN NEXT LP

2700 REM REMOVE LINE NUMBER AND LEADING

SPACES

2710 IF LP>LL THEN LINE?="":GOTO 3000

2720 LINE?=LINE?(LP)
3000 REM ..EDITING..

3001 REM

3010 REM IF HERE, LINE NUMBER IS IN CURL

INE

3020 LL=LEN(LINE$):REM AND LL IS LENGTH

THEREOF

3030 IF CURLINE=0 AND LL=0 THEN GOTO PRO

MPT

3040 IF CURLINE<>INT{CURLINE) THEN 3060

3050 IF CURLINE<=MAXLINE THEN 3100

3060 GOTO BADLINE

3100 REM FIRST, DELETE CURLINE IF IT ALR

EADY EXISTS

3110 LENGTH=LINES(CURLINE):IF LENGTH=0 T

HEN 3200

3120 START=INT(LENGTH/1000)

3130 LENGTH=LENGTH-1000*START

3140 BUFFER?(START)=BUFFER$(START+LENGTH

)
3150 LINES(CURLINE)=0

3160 FOR LP=1 TO MAXLINE:TEMP=LINES(LP)

3170 IF TEMP>=START*1000 THEN LINES(LP)=

TEMP-LENGTH*1000

3180 NEXT LP
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3200 REM NOW ADD LI.NE TO END OF BUFFER

3210 IF LL=0 THEN GOTO INNEXT

3220 START=LEN(BUFFER?)

3230 BUFFER?(START)=LINES?

3 240 BUFFER?(LEN(BUFFER?)+l)="*"

3 250 LINES(CURLINE)=START*1000+LL
3300 REM NOW LINE IS IN BUFFER...WHAT DO

WE DO

3310 IF CURLINE THEN GOTO INNEXT

3320 REM NOTE THAT CURLINE=0 AS WE FALL
TO LINE 4000

4000 REM ..EXECUTE CONTROL..

4001 REM

4010 LENGTH=LINES(CURLINE):IF LENGTH=0 T
HEN 4600

4020 CURLOC=INT(LENGTH/1000):LENGTH=LENG

TH-1000*CURLOC

4030 CUREND=CURLOC+LENGTH-1

4040 IF CURLINE=0 THEN CURLINE=-l

4100 REM READY TO EXECUTE A LINE

4200 REM EXECUTE A SINGLE STATEMENT

4210 GOSUB GETNC:IF NOT ALPHA THEN GOTO

SYNTAX

4220 GOSUB 4900

4230 IF PEEK(53279)<>7 THEN GOSUB DOEND

4240 IF C$=":" THEN 4200

4250 IF C>=0 THEN GOTO SYNTAX

4600 REM COME HERE FOR NEXT LINE

4610 CURLINE=CURLINE+1

4620 IF CURLINE>0 AND CURLINE<=MAXLINE T

HEN 4000

4700 REM ===COME HERE ON END OF DIRECT L

INE EXECUTE===

4710 IF LINES(0) THEN BUFFER?(INT(LINES(
0)/l000)) = 11*11

4720 LINES(0)=0

4730 GOTO PROMPT

4900 REM THE STATEMENT CALLER

4910 ERR$="BAD STATEMENT NAME"

4920 ON ALPHA GOTO DOACCEPT,DOBEGIN,DOCA

LL,DODISPLAY,DOEND

4930 ON ALPHA-5 GOTO DOFETCH,DOGOTO,ERRO

R,DOIF,ERROR,ERROR

4940 ON ALPHA-11 GOTO DOLET,ERROR,DONEW,

ERROR,DOPRINT

4950 ON ALPHA-16 GOTO ERROR,DORETURN,DOS

TORE

4960 GOTO ERROR

5000 REM ..EXECUTE EXPRESSION..

5001 REM

5010 EVAL=0:LASTOP=-1

5020 VALID=0

5100 GOSUB GETNC:IF ALPHA THEN 5300

5110 IF C?>="0" AND C$<="9" THEN 5400

5120 REM WHICH OPERATOR?

5121 IF C?="+" THEN OP=1:GOTO 5200

5122 IF C?="-" THEN OP=2:GOTO 5200

5123 IF C$="*" THEN OP=3:GOTO 5200

5124 IF C$="/" THEN OP=4:GOTO 5200

5125 IF C?=">" THEN OP=5:GOTO 5200

5126 IF C?="<" THEN OP=6:GOTO 5200

5127 IF C?="=" THEN OP=7:GOTO 5200

5128 IF C?="#" THEN OP=8:GOTO 5200

5160 IF VALID THEN RETURN

5170 GOTO 5900

5200 REM GOT AN OPERATOR

5210 IF LASTOP>0 THEN 5170

5220 IF LASTOP<0 AND OP>2 THEN 5170

5230 LASTOP=OP:VALID=0:GOTO 5100

5300 REM GOT A VARIABLE

1120 DIM ERR$(40) 
1130 DIM STACK(50,2):REM MAX CALLS THUS 

IS 50 
1500 REM LINE NUMBERS OF EXECUTION ROUT I 

NES 
1510 PROMPT=2103:INNEXT=2330 
1515 DIRECT=4733:BADLINE=B430 
1520 LET GETNC=B103 
1530 SYNTAX=8333:ERROR=8200:EXEXP=5000 
1540 BADVALUE=8500 
1550 DODISPLAY=10100:DOPRINT=10230 
1560 DOBEGIN=10400 :DOGOTO=10500:DOLET=13 

600 : DOIF=13700 
1570 DOACCEPT=13800:DOCALL=10903:DOEND=1 

1300:DOFETCH=11100 
15B0 DONEW=11203:DORETURN=11300:LET DOST 

ORE=1l430 
1700 REM MISCELLANY 
1710 UNTRAP=40300 
1720 OPEN #5 , 12 ,0,"E:":REM SO THERE IS N 

o ? PROMPT 
2300 REM .. INTERACTION .. 
2001 REM .............. . 
2100 PRINT "READY" 
2200 STACK=0:REM CLEAN UP 'CALL ' STACK 
2300 INPUT #5 ,LINE$ 
2350 IF LEN(LINE$)=0 THEN GOTO INNEXT 

«< DELETED OLD LINE 2360 »> 
2370 LL=LEN(LINE$) 
2500 REM CHECK FOR LINE NUMBER 
2510 FOR LP=l TO LL 
2520 IF LINE$(LP,LP)<="9" AND LINE $(LP, L 

p) >="3" THEN NEXT LP 
2550 REM LP HAS POSITION OF FIRST NON-NU 

MERIC CHARACTER 
2560 CURLINE=3 
2570 IF LP>l THEN CURLINE=VAL(LINE$(l , LP 

-1 » 
2600 REM NOW SKI P LEADING SPACES, IF ANY 
2610 IF LP >LL THEN 2700 
2620 FOR LP=LP TO LL 
2630 IF LINE$(LP,LP)=" " THEN NEXT LP 
2700 REM REMOVE LINE NUMBER AND LEADING 

SPACES 
2710 IF LP>LL THEN LINE$="":GOTO 3000 
2720 LINE$=LINE$(LP) 
3030 REM . . EDITING . . 
3001 REM .... ... ... . 
3010 REM IF HERE, LINE NUMBER IS IN CURL 

INE 
3020 LL=LEN(LINE$):REM AND LL IS LENGTH 

TH EREOF 
3030 IF CURLINE=0 AND LL=0 THEN GOTO PRO 

MPT 
3040 IF CURLINE<>INT(CURLINE) THEN 3060 
3050 IF CURLINE<=MAXLINE THEN 3100 
3060 GOTO BADLINE 
3100 REM FIRST , DELETE CURLINE IF IT ALR 

EADY EXISTS 
3110 LENGTH=LINES(CURLINE):IF LENGTH=0 T 

HEN 3200 
3120 START=INT(LENGTH / 1000) 
3130 LENGTH=LENGTH- 1000*START 
3140 BUFFER$(START)=BUFFER$(START+LENGTH 

) 
3150 LINES(CURLINE)=0 
3160 FOR LP=l TO MAXLINE:TEMP=LINES(LP) 
3170 IF TEMP >=START*1000 THEN LINES(LP)= 

TEMP-LENGTH*1003 
3183 NEXT LP 
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3233 REM NOW ADD L~NE TO END OF BUFFER 
3213 IF LL=3 THEN GOTO INNEXT 
3223 START=LEN(BUFFER$) 
3233 BUFFER$(START) =LINES$ 
3243 BUFFER$(LEN(BUFFER$)+l)="*" 
3250 LINES(CURLINE)=START*1030+LL 
3333 REM NOW LINE IS IN BUFFER .. . WHAT DO 

WE 00 
3313 IF CURLINE THEN GOTO INNEXT 
3323 REM NOTE THAT CURLINE=0 AS WE FALL 

TO LINE 4300 
4000 REM .. EXECUTE CONTROL .. 
4001 REM .... .. . . . ... ... ... . 
4010 LENGTH=LINES(CURLINE):IF LENGTH=3 T 

HEN 4630 
4023 CURLOC=INT( LENGTH / 1330) :LENGTH=LENG 

TH- 1000*CURLOC 
4033 CUREND=CURLOC+LENG'rH-1 
4040 IF CURLINE=0 THEN CURLINE=-l 
4100 REM READY TO EXECUTE A LINE 
4200 REM EXECUTE A SINGLE STATEMENT 
4210 GOSUB GETNC:IF NOT ALPHA THEN GOTO 

SYNTAX 
4220 GOSUB 4900 
4230 IF PEEK(53279)<>7 THEN GOSUB DOEND 
4240 IF C$=":" THEN 4200 
4250 IF C> =0 THEN GOTO SYNTAX 
4600 REM COME HERE FOR NEXT LINE 
4610 CURLINE=CURLINE+1 
4620 IF CURLINE>0 AND CURLINE<=MAXLINE T 

HEN 4000 
4700 REM ===COME HERE ON END OF DIRECT L 

INE EXECUTE=== 
4710 IF LINES(0) THEN BUFFER$(INT(LINES( 

0) / 1000) )="*" 
4720 LINES(0)=0 
4730 GOTO PROMPT 
4900 REM THE STATEMENT CALLER 
4910 ERR$="BAD STATEMENT NAME" 
4920 ON ALPHA GOTO DOACCEPT , DOBEGIN,DOCA 

LL,DODISPLAY,DOEND 
4930 ON ALPHA- 5 GOTO DOFETCH , DOGOTO,ERRO 

R, DOIF,ERROR , ERROR 
4940 ON ALPHA-11 GOTO DOLET , ERROR , DONEW, 

ERROR,DOPRINT 
4950 ON ALPHA-16 GOTO ERROR,DORETURN,DOS 

TORE 
4963 GOTO ERROR 
5000 REM .. EXECUTE EXPRESSION .. 
5001 REM . . .. . .... . ........... . 
5010 EVAL=3:LASTOP=-1 
5020 VALID=0 
5100 GOSUB GETNC:IF ALPHA THEN 5300 
5110 IF C$>= "0" AND C$<="9" THEN 5400 
5120 REM WHICH OPERATOR? 
5121 IF C$="+" THEN OP=l:GOTO 5200 
5122 IF C$="-" THEN OP=2:GOTO 5200 
5123 IF C$="*" THEN OP=3:GOTO 5200 
5124 IF C$ =" / " THEN OP=4:GOTO 5230 
5125 IF C$=">" THEN OP=5:GOTO 520e 
5126 IF C$="<" THEN OP=6 :GOTO 5200 
5127 IF C$="=" THEN OP=7:GOTO 5200 
5128 IF C$="i/" THEN OP=8:GOTO 5200 
5160 IF VALID THEN RETURN 
5170 GOTO 5900 
5200 REM GOT AN OPERATOR 
5210 IF LASTOP>3 THEN 5170 
5220 IF LASTOP<3 AND OP>2 THEN 5170 
5230 LASTOP=OP:VALID=0:GOTO 5100 
5300 REM GOT A VARIABLE 



53X0 VAL2=VARIABLES(ALPHA):GOTO 5500

5400 REM GOT A NUMERIC

5410 CURLOC=CURLOC-1:REM BACKUP TO FIRST

NUMERIC

5420 FOR LL=CURLOC TO CUREND:C$=BUFFER$(

LL)
5430 IF (C$>="0" AND C?<="9") OR C$="."

THEN NEXT LL

5440 VAL2=VAL(BUFFER$(CURLOC,LL-1))

5450 CURLOC=LL

5500 REM VAR OR NUMERIC

5510 IF LASTOP=0 OR ABS(LASTOP)>8 THEN 5

900

5520 TRAP BADVALUE:GOSUB 5600+10*ABS{LAS

TOP)
5530 TRAP UNTRAP:LASTOP=0:VALID=1:GOTO 5

100

5600 REM EXECUTE OPERATORS

5610 EVAL=EVAL+VAL2:RETURN

5620 EVAL=EVAL-VAL2:RETURN

5630 EVAL=EVAL*VAL2:RETURN

5640 EVAL=EVAL/VAL2:RETURN

5650 EVAL=(EVAL>VAL2):RETURN

5660 EVAL=(EVAL<VAL2):RETURN

5670 EVAL=(EVAL=VAL2):RETURN

5680 EVAL=(EVAL<>VAL2):RETURN

5900 ERR?="INVALID EXPRESSION":GOTO ERRO

R

8000 ..MISCELLANEOUS SUBROUTINES..

8001 REM

8100 REM GETNC

8110 IF CURLOOCUREND THEN C=-l : C$=CHR$ (

155):GOTO 8140

8120 C=ASC(BUFFERS(CURLOC)):C$=CHR$(C)

8130 CURLOC=CURLOC+1

8140 IF C=32 THEN GOTO GETNC

8150 ALPHA=(C$>="A" AND C?<="Z")*(C-64)

8160 RETURN

8200 REM ERROR ROUTINE

8210 PRINT :PRINT "***";ERR?;"***";

8220 IF CURLINE>0 THEN PRINT " AT LINE "

;CURLINE

8230 PRINT :TRAP 8250

8240 POP :POP :POP :POP :POP :POP :POP :

POP

8250 TRAP UNTRAP

8290 GOTO DIRECT

8300 REM SYNTAX ERROR

8310 ERR?="SYNTAX ERROR" :GOTO ERROR

8400 REM BAD LINE NUMBER

8410 ERR$="BAD LINE NUMBER":GOTO ERROR

8500 REM VALUE OUT OF RANGE ERROR

8510 ERR$="BAD VALUE":GOTO ERROR

10000 REM ..EXECUTE THE VARIOUS STATEMEN

TS. .

10001 REM

10100 REM ==EXECUTE DISPLAY==

10110 FOR LP=1 TO MAXLINE

10120 LENGTH=LINES(LP):IF LENGTH=0 THE 1

0150

10130 START=INT(LENGTH/1000):LENGTH=LENG

TH-1000*START

10140 PRINT LP;" ";BUFFER?(START,START+L

ENGTH-1)

10150 NEXT LP

10190 GOTO GETNC

10200 REM ==EXECUTE PRINT==

10210 GOSUB GETNC:IF C<0 OR C§=":" THEN

PRINT :RETURN

10220 IF C=34 THEN 10300

10230 CURLOC=CURLOC-1

10240 GOSUB EXEXP:PRINT EVAL;

10250 IF C$=";" THEN GOTO GETNC

10260 IF C$="," THEN PRINT ,:GOTO GETNC

10270 PRINT rRETURN

10300 FOR LL=CURLOC TO CUREND:C$=BUFFER$

(LL)

10310 IF ASC(C$)<>34 THEN PRINT C$;:NEXT

LL:PRINT ;RETURN

10320 CURLOC=LL+1:GOSUB GETNC

10330 GOTO 10250

10400 REM ===EXECUTE BEGIN===

10410 FOR ALPHA=0 TO 26:VARIABLES(ALPHA)

=0:NEXT ALPHA

10420 CURLINE=0:C=-1:RETURN

10500 REM ===EXECUTE GOTO===

10510 GOSUB EXEXP

10520 IF LINES(EVAL)=0 THEN ERR$="NO SUC

H LINE":GOTO 8200

10530 CURLINE=EVAL-1

10540 C=-1:C$=""

10550 RETURN

10600 REM ===EXECUTE LET===

10610 GOSUB GETNC:IF NOT ALPHA THEN GOTO

SYNTAX

10620 DESTVAR=ALPHA

10630 GOSUB GETNC:IF C$<>"=" THEN GOTO S

YNTAX

10640 GOSUB EXEXP:VARIABLES(DESTVAR)=EVA

L

10650 RETURN

10700 REM ===EXECUTE IF==

10710 GOSUB EXEXP

10720 IF NOT EVAL THEN C=-1:C$=""

10730 RETURN

10800 REM ===EXECUTE ACCEPT===

10810 GOSUB GETNC:IF NOT ALPHA THEN GOTO

SYNTAX

10820 TRAP 10850:INPUT EVAL:TRAP UNTRAP

10830 VARIABLES(ALPHA)=EVAL

10840 GOTO GETNC

10850 PRINT "??7 MUST INPUT A NUMBER, RE

PEAT ..."

10860 GOTO 10820

10900 REM ===EXECUTE CALL===

10910 IF STACK=50 THEN ERR$="TOO MANY CA

LLS":GOTO ERROR

10920 STACK(STACK,0)=CURLOC

10930 STACK(STACK,1)=CUREND

10940 STACK(STACK,2)A=CURLINE

10950 STACK=STACK+1

10960 GOTO DOGOTO

11000 REM ===EXECUTE END===

11010 PRINT"===END AT LINE ";CURLINE;"==

11020 C=-1:CURLINE=C:C?=""

11030 RETURN

11100 REM ===EXECUTE FETCH===

11110 GOSUB EXEXP

11120 IF C$<>"," THEN GOTO SYNTAX

11130 GOSUB GETNC:IF{2 SPACESJnOT ALPHA

THEN GOTO SYNTAX

11140 TRAP BADVALUE:VARIABLES(ALPHA)=PEE

K(EVAL)

11150 TRAP UNTRAP:GOTO GETNC

11200 REM ===EXECUTE NEW===

11210 RUN

11300 REM ===EXECUTE RETURN===

11310 IF STACK=0 THEN ERR$="NO MATCHING
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531~ VAL2=VARIABLES(ALPHA) , GOTO 5500 
54~~ REM GOT A NUMERIC 
541~ CURLOC=CURLOC- 1,REM BACKUP TO FIRST 

NUMERIC 
542~ FOR LL=CURLOC TO CUREND,C$=BUFFER$( 

LL) 
5430 IF (C$>="~" AND C$<="9") OR C$=" ." 

THEN NEXT LL 
544~ VAL2=VAL(BUFFER$(CURLOC,LL-1» 
545~ CURLOC=LL 
55~~ REM VAR OR NUMERIC 
5510 IF LASTOP=~ OR ABS(LASTOP»8 THEN 5 

9~0 

552~ TRAP BADVALUE,GOSUB 560~+1~*ABS(LAS 
TOP) 

553~ TRAP UNTRAP:LASTOP=0:VALID=1:GOTO 5 
100 

56~0 REM EXECUTE OPERATORS 
561~ EVAL=EVAL+VAL2:RETURN 
562~ EVAL=EVAL-VAL2:RETURN 
563~ EVAL=EVAL*VAL2 , RETURN 
5640 EVAL=EVAL /VAL2 ,RETURN 
5650 EVAL=(EVAL>VAL2) : RETURN 
5660 EVAL=(EVAL<VAL2):RETURN 
5670 EVAL=(EVAL=VAL2) ,RETU RN 
5680 EVAL=(EVAL<>VAL2):RETURN 
59~0 ERR$="I NVALID EXPRESSION" : GOTO ERRO 

R 
8~~~ .. MISCELLANEOUS SUBROUTINES .. 
80~1 REM .. .................... . . . 
81~~ REM GETNC 
8110 IF CURLOC>CUREND THEN C=-l,C$=CHR$( 

155) , GOTO 8140 
8120 C=ASC(BUFFER$(CURLOC»:C$=CHR$(C) 
8130 CURLOC=CURLOC+1 
8140 IF C=32 THEN GOTO GETNC 
8150 ALPHA=(C$>="A" AND C$<="Z")*(C- 64) 
816~ RETURN 
82~0 REM ERROR ROUTINE 
821~ PRINT :PRINT "***";ERR$; "***"; 
8220 IF CURLINE>" THEN PRINT " AT LINE 

,CURLINE 
8230 PRINT : TRAP 8250 
8240 POP : POP ,POP , POP :POP ,POP : POP 

POP 
8250 TRAP UNTRAP 
8290 GOTO DIRECT 
83~~ REM SYNTAX ERROR 
8310 ERR$="SYNTAX ERROR" :GOTQ ERROR 
84~~ REM BAD LINE NUMBER 
8410 ERR$ =" BAD LINE NUMBER":GOTO ERROR 
8500 REM VALUE OUT OF RANGE ERROR 
8510 ERR$="BAD VALUE",GOTO ERROR 
10000 REM .. EXECUTE THE VARI OUS STATEMEN 

TS .. 
10001 REM ............... .. . .. ..... .... . 

1~100 REM ==EXECUTE DISPLAY== 
10110 FOR LP=l TO MAXLINE 
1~120 LENGTH=LINES(LP) :IF LENGTH=0 THE 1 

0150 
1013~ START=INT (LENG'rH / 1000) : LENGTH=LENG 

TH-1 000*START 
10140 PRINT LP," ",BUFFER$(START , START+L 

ENGTH- 1) 
10150 NEXT LP 
10190 GOTO GETNC 
10200 REM ==EXECUTE PRINT== 
1~210 GOSUB GETNC:IF C<~ OR C$="," THEN 

PRINT :RETURN 

1022~ IF C=34 THEN 1~300 
10230 CURLOC=CURLOC-1 
10240 GOSUB EXEXP:PRINT EVAL, 
10250 IF C$="," THEN GOTO GETNC 
10260 IF C$= "," THEN PRINT " GOTO GETNC 
10270 PRINT :RETURN 
1~3~~ FOR LL=CURLOC 1'0 CUREND : C$=BUFFER$ 

(LL) 
1031~ IF ASC(C$)<>34 THEN PRINT C$,:NEXT 

LL:PRINT ,RETURN 
10320 CURLOC=LL+1:GOSUB GETNC 
1033~ GOTO 10250 
1~400 REM ===EXECUTE 8EGIN=== 
1041~ FOR ALPHA=0 TO 26:VARIABLES(ALPHA) 

=0 : NEXT ALPHA 
10420 CURLINE=0:C=-1:RETURN 
10500 REM ===EXECUTE GOTO=== 
10510 GOSUB EXEXP 
1~520 IF LINES(EVAL)=0 THEN ERR$="NO SUC 

H LINE": GOTO 8200 
10530 CURLINE=EVAL-1 
1~540 C=-I : C$="" 
10550 RETURN 
10600 REM ===EXECUTE LET=== 
10610 GOSUB GETNC:IF NOT ALPHA THEN GOTO 

SYNTAX 
10620 DESTVAR=ALPHA 
10630 GOSUB GETNC:IF C$<>"=" THEN GOTO S 

YNTAX 
10640 GOSUB EXEXP : VARIABLES(DESTVAR)=EVA 

L 
10650 RETURN 
10700 REM ===EXECUTE IF=== 
10710 GOSUB EXEXP 
10720 IF NOT EVAL THEN C=- l,C$="" 
H'730 RETURN 
10800 REM ===EXECUTE ACCEPT=== 
10810 GOSUB GETNC:IF NOT ALPHA THEN GOTO 

SYNTAX 
10820 TRAP 1085~,INPUT EVAL :TRAP UNTRAP 
10830 VARIABLES(ALPHA)=EVAL 
10840 GOTO GETNC 
10850 PRINT " ??? MUST INPUT A NUMBER, RE 

PEAT ... " 
10860 GOTO 1~820 
10900 REM ===EXECUTE CALL=== 
1091~ IF STACK=50 THEN ERR$= "TOO MANY CA 

LLS" ,GOTO ERROR 
1~920 STACK(STACK , 0)=CURLOC 
10930 STACK( STACK,l)=CUREND 
1~940 STACK(STACK,2)A=CURLINE 
1095~ STACK=STACK+1 
10960 GOTO DOGOTO 
11000 REI1 ===EXECUTE END=== 
11010 PRINT"===END AT LINE ",CURLINE,"== 

=" 
11020 C=- l , CURLINE=C: C$= ,,,' 
11030 RETURN 
11100 REM ===EXECUTE FETCH=== 
11110 GOSUB EXEXP 
11120 IF C$<> "," THEN GOTO SYNTAX 
11130 GOSUB GETNC:IF[2 SPACES)NOT ALPHA 

THEN GOTO SYNTAX 
11140 TRAP BADVALUE,VARIABLES(ALPHA)=PEE 

K(EVAL) 
11150 TRAP UNTRAP:GOTO GETNC 
11200 REM ===EXECUTE NEW=== 
11210 RUN 
1130~ REM ===EXECUTE RETURN=== 
11310 IF STACK=0 THEN ERR$="NO MATCHING 
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CALL":GOTO ERROR

11320 STACK=STACK-1

11330 CURLOC=STACK(STACK,0)

11340 CUREND=STACK(STACK,1)

11350 CURLINE=STACK(STACK, 2)

11360 GOSUB EXEXP:REM IGNORE... ALREADY P

ROCESSED

11370 RETURN

11400 REM ===EXECUTE STORE===

11410 GOSUB EXEXP:ADDRESS=EVAL

11420 IF C?<>"," THEN GOTO SYNTAX

11430 GOSUB EXEXP

11440 TRAP BADVALUE:POKE ADDRESS,EVAL

11450 TRAP UNTRAP:RETURN ©
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Ask (or il at your local dealer.
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ACROWARE

(213)376-4105

P.O. Box 2205

Redondo Beach, CA 90278
1906 Cimegie Lane "E"

AUn. EpMin, NEC & Percum. are tM(iemark>> ot" AHn, Inc., Epwin America, Ni[t-

pnn Electni. Company. Petcom DaW respectively.

\ • 24K MEMORY EXPANSION
Give your PET/CBM a boost to 32K !

Loaded with nifty features. Low. low power.

•"Real World"SOFTWARE
Word Processor. Mailinq List, Catalog. Ham Radio. Frequency Counter.

"OLD"8K PETs
I 1

| • 2114-T0-f)550 RAM ADAPTER [an-ass]
Replace 6550 HAMs with low cost 2114s. Hundreds Sold!

*4K MEMORY EXPANSION isi«.s«i
Low cost memory expansion using 211 ds tor bigger program

0PTImTzID°DATA SVSTEMS
Dept. C. P.O. Box 595 - Placentia. CA 92670

OISK-0 MATE ludcmart. Oolim'ied Data Syjroms PET, CBM ifjdemark CommoOoi

C-G4/VIC 20/PET/CBM OWNERS

KUADTOAD - Hop your toad across 5 lanes of traffic, avoid deadly
snakes, and dodge the dreaded load-eaters. Cross a raging river full o( fogs,

turtles, alligators, and park your toad in the safely ol a harbor. Each lime you

park 5 toads, you enter a tougher level where the action is (aster and the toad-

eaters are more numerous. ROADTOAD is wriiien in machine language and

uses high resolution graphics. The sound ellects are excellent and you can use

a joystick or the keyboard to control your toad.

CASS/5K/VFC 2WC-64 (Includes Shipping/Handling) $19.95
[CALIF. RES. ADD 6% SALES TAX)

CHICKEN CHASE - Help your hapless hen avoid hungry chicken
hawks, sneaky coyotes, and fiendish ;ompys. If your chicken gets into [rouble,

"hyper-hen" to a new spot on the maze. If your chicken travels the entire maze,

you advance to the nexi level where the action is faster and the predators more

numerous. Hires graphics, great sounds, and machine language help make
CHICKEN CHASE a hilarious fun-filled game for the whole family.

CASS/5KIVIC-20/C-64 {Includes ShlppingJHandiing) 519.95
[CAUF RES. ADD 6% SALES TAX]

Write For NIBBLES S. BITS, INC. Write For

FREE p.o. box BO44 J^£
Catalog obcutt, ca 93455 Catalog

COMMODORE USERS

Join the largest, active Commodore users group.

Benefit from:

— Access to hundreds of public domain

programs on tape and disk for your

Commodore 64, VIC 20 and PET/CBM.

— Informative monthly club magazine

THE TORPET.

Send $1.00 for Program & Information Catalogue.

(Free with membership).

Membership

Fees for

12 Months

Canada — $20 Can.

U.S.A. — $20 U.S.

Overseas — $30 U.S.

Toronto Pet Users Group

Department "S"

1912A Avenue Road, Suite 1

Toronto, Ontario, Canada M5M 4A1

• LET US KNOW WHICH MACHINE YOU USE *

CALL" : GOTO ERROR 
11 320 STACK=STACK - 1 
11330 CURLOC=STACK(STACK ,0 ) 
1 1340 CUREND=STACK(STACK,l) 
11350 CURLINE=STACK(STACK,2) 
11 360 GOSUB EXEXP:REM IGNORE ... ALREADY P 

ROCESSED 
11370 RETURN 
11400 REM ===EXECUTE STORE=== 
11 410 GOSUB EXEXP,ADDRESS=EVAL 
11420 IF C$<> "," THEN GOTO SYNTAX 
11430 GOSUB EXEXP 
11440 TRAP BADVALUE:POKE ADDRESS,EVAL 
11450 TRAP UNTRAP:RETURN © 

Use the card in 
the back of this 

magazine to order 
your 
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• 24K MEMORY EXPANSION "" .. "''' 
Give your PET/CBM a boost to 32K! 
Loaded with nifty featu re s. Low, low power. 

• "Real World" SOFTWARE (S17· S251 
Word Processor. Mailinq List. Catalog. Ha m Radio. Frequency Counter. 
"OLD" 8K PETs r---------------------------------, 

I • 2114-TO'6550RAMADAPTER ""'''5) I 
I Rep l.ee &550 RAMI with low COlt 21141. Hllnd •• d~ Soldl I 

I • 4K MEMORY EXPANSION ",.. "" I 
Low COl t memory .xpan. lon Ul lng 2 1 141 10 ' b igge ' p rograml . I 
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Dept. C. P.O. Box 595· Placent ia , CA 92670 

C-64NIC 2D/PET/CBM OWNERS 
ROADTOAD . Hop your toad across 5 lanes 01 trallic. avoid deadly 
sn akes. and dodge the dreaded toad-eaters. Cross a raging river lull 01 logs. 
turtles alligators, and park your toad in the sa fel y o f a harbor. Each t ime you 
park 5 'toadS. you enter a tougher level where the action is l aster and the load· 
eaters are more numerous. ROAOTOAD is wrillen In maChine language anet 
uses high resolution graphics. The sound eilects are excellent and you can use 
a joystick or the keyboard to controt your toad. $1995 
CASSISKNIC 2OIC-64 . •• • •.. (Includes ShlpplnglH.ndllng) , 

(CAUF. RES. ADO 6% SALES TAX) 

CHICKEN CHASE-· Help your hapless hen avoid hungry chicken 
hawks. sneaky coyotes, and fiendish l om pys. II your chicken gets inlo !rouble, 
" hyper.hen " to a new spOI on Ihe maze. II your chicken travels Ine entire maze, 
you advance to the nex t level where the action is laster and the predators more 
numerous. HI·res graphics, great sounds, and machine tanguage help make 
CHICKEN CHASE a hilarious lun·filleet game l or the whole lamlly. $1995 
CA$SlSKJVIC.2OIC.64 ..... .. ......... (Includes ShlpplngiHudllng) • 

Write For 
FREE 

Catalog 

{CAlIF. RES. ADO 6% SALES TAXI 

NIBBLES & BITS,. INC. 
P.O. BOX i!D44 

ORCUTT, CA 9341!US 

Write For 
FREE 

Catalog 

NEW FOR ATARI _ 

diskwiz D 
COMPLETE & AFFORDABLE 

DISK EDITING REPAIR & DUPLICATION 
SYSTEM FOR ATARI OR PERCOM DRIVES 

• single load · fast mach. lang . • repair, explo re, dup 
dos/non-dos sec tors · si muhaneous hex/ascii di splay and 
ed itin g . prin t o ul all modes to any printer . dumps specia l 
& inverse chars [0 EPSON graflax & NEe 8023 • fasl map .. 
ping and byte sea rches . file link trace . speedcheck and ad. 
just · block move · aUla link poin ter, file code change . 
vloe bit map changes or check . c ross sector di sassembler . 
fast/slow copy . 1 or 2 drives . hex-<Iec-asc conv . • com .. 
prete manual · crea le " bad" secto rs · fix deleted or open 
fi les · fix dup fi lenames · safely use non.formallable d isks . 
easy, (ast, complete · see review Analog 11 • now for 
1200Xl too! 

All this for only $28.95 postpaid 
Don't waste your money on simple copiers or more 
expensive programs that don 't deliver as much. 
48 hr. shipping for cashiers checks & money orders. Allow 
up to 3 weeks for personal checks, - C.O.D. add 52.00. 

Club & dedler enqu iry eneour,lged. 

Soon 10 be released: PRIN TW/Z 

Ask for it at your loedl dea ler. 

llEN (213) 3764 105 
P.O , Box 2205 

ACROWARE Redondo Beach, CA 90278 
190& Camegie l.me 'T ' 

Ald n, Eps.on, NEe & Percorn, die tr,rdl'm~rk ~ of At,lfl , Inc" fpwl1 Ameucd, N ,p_ 
pon Electuc Compdny. Percom Data respecr,\'ely. 

COMMODORE USERS 

Join the largest, active Commodore users group. 
Benefit from: 

Access to hundreds of publ ic domain 
programs on tape and disk for your 
Commodore 64, VIC 20 and PET/CBM. 

Informative monthly. clUb magazine 
THE TORPET: 

Send $1.00 for Program & Information Catalogue. 
(Free with membership). 

Membership 
Fees lor 
12 Months 

Canada 
U.S.A. 
Overseas 

$20 Can. 
$20 U.S. 
$30 U.S. 

Toronto Pet Users Group 
Department " S" 

1912A Avenue Road, Suite 1 
Toronto, Ontario, Canada M5M 4A1 

LET US KNOW WHICH MACHINE YOU USE 



Converting

VIC And 64

Programs

To PET

Jim Butterfield, Associate Editor

This handy, short program will automatically fix

VIC or 64 programs so they will run correctly on the

PET/CBM.

BASIC programs move freely from PET, VIC, or

Commodore 64 to the VIC or 64. But they don't

flow easily to the PET from the other machines.

If you have a disk, this "Program Converter"

will convert your BASIC programs easily and

quickly. It will run on PET, VIC, or Commodore

64. The programs must be free from special PEEKs

and POKEs, of course; but regular BASIC will

work fine on any machine. Program Converter

just helps you load it to the PET.

Programs which have been converted will

load to any machine: PET, VIC (any memory con

figuration), and Commodore 64. Before conver

sion, the PET wasn't in the list; the other machines

were capable of adjusting to "foreign" programs.

Type in Program Converter and run. It will

ask you for the name of the program you wish to

convert (say, a BASIC program written on the

64). Enter the name, and it will then ask you for

the new name you wish to give to the converted

program. Supply the name, and the job's under

way.

If you have a dual drive, the new program

will always be written to drive zero. After vou

have converted the program, the new version

will still load without problems to the VIC or 64,

but will also load to a standard PET.

The Program

100 PRINT "VIC/64 TO PET"

110 PRINT "PROGRAM CONVERTER"

120 PRINT

130 X=150:POKE X,127

140 IF ST<>127 THEN X=144

150 DATA 162,1,32,198,255,32,228,255,166

,150,8,72,32,204,255

160 DATA 162,2,32,201,255,104,32,210,255

,32,204,255,40,240,226,96

170 FOR J=828 TO 858 :READA:POKE J,A:T=T

+A:NEXT J

180 POKE 837,X:IF T<>4396 THEN STOP

200 CLOSE1:CLOSE2:CLOSE15

210 OPEN 15,8,15

220 INPUT "BASIC PROGRAM";B$

230 OPEN 1,8,3,B$+",P,R"

240 INPUT #15,E,ES,E1,E2

250 IF E THEN PRINT E$:GOTO 200

260 GET #1,A$,B$

270 IF A$<>CHR5(1) THEN PRINT "OOPS1":GO

TO 200

280 INPUT "NEW NAME";N$

290 OPEN 2,8,4,"0:"+N$+",P,W"

300 INPUT #15,E,E?,E1,E2

310 IF E THEN PRINT E$:GOTO200

320 PRINT #2,A$;CHR$(4);

330 SYS 828

340 CLOSE2:CLOSE1:CLOSE15

350 PRINT"DONE."

The Machine Language

It may be instructive to examine the simple

machine language program which does the job.

Machine language isn't vital, of course; it just

speeds things up. Let's look at it. At the time this

part of the program runs, the files have been

opened.

Get a character from the input:

(connect the input)

033C A2 01 LDX #$01

033E 20 C6 FF JSR $FFC6

(get the character)

0341 ' 20 E4 FF JSR SFFE4
(get ST and stack it away)

(on VIC/64, STATUS is hex 90)

0344 A6 96 LDX STATUS

0346 08 PHP

(stack the input character)

0347 48 PHA

(disconnect the input)

0348 20 CC FF JSR SFFCC

(connect the output)

034B A2 02 LDX #$02

034D 20 C9 FF JSR $FFC9

(gel character and send)

0350 ' 68 PLA
0351 20 D2 FF JSR $FFD2

(disconnect the output)

0354 20 CC FF JSR $FFCC

(recall ST from slack)

0357 28 PLP

0358 F0 E2 BEQ REPEAT

(quit if ST non-zero)

035A 60 RTS

If you type Program Converter into a VIC or

64, you might like to have it convert itself. That

way, you'll have a universal program converter,

one that will work on the PET. By the way, the

machine language won't get in the way, since it's

POKEd into place by the BASIC program.

Copyright © 1983 Jim Butterfield.
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Converting 
VIC And 64 
Programs 
loPEl 
Jim flutter field. AssoCiote Editor 

This hnllliy, shari prograll/ will nllioll/nlicnlly fix 
VIC or 64 prograll/s so Ihelf will filII correctly all Ihe 
PET/CBM . 

BASIC programs move freely fro m PET, VIC, or 
Commodore 64 to the VIC or 64. But they don' t 
flow easily to the PET from the other machines . 

If yo u have a di sk, this " Progra m Conve rter" 
will convert yo ur BASIC programs easil y and 
quickly. It wi ll run on PET, VIC, or Commodore 
64. The programs mus t be free from special PEEKs 
and POKEs, of course; but regu lar BASI C will 
work fine on any tnachine. Progranl Converter 
just helps you load it to the PET. 

Programs w hich have been converted will 
load to any machine: PET, VIC (any memory con
figuratio n), and Commodore 64. Before conver
sion , the PET was n' t in the li st; the other mach ines 
were capa ble of adjusting to "foreign" programs. 

Type in Program Converter and run. It will 
ask you for the name of the program you wish to 
convert (say, a BASIC program w ritten on the 
64) . Ente r the name, and it will then as k yo u for 
the new name you wis h to give to the converted 
program. Supp ly the name, and the job' s unde r 
\ovay. 

If yo u have a dua l d ri ve, the new program 
will always be written to dri ve ze ro. After yo u 
have converted the program, the new ve rsion 
wi ll still load without problems to the VIC or 64, 
but wi ll also load to a s tandard PET. 

The Program 
11313 PRINT "VIC/ 64 TO PET" 
1113 PRINT "PROGRAM CONVERTER" 
1213 PRINT 
1313 X=153:POKE X,127 
1413 IF ST< >127 THEN X=144 
1513 DATA 162 , 1 , 32 ,1 98 , 255 , 32 , 228,255 , 166 

,150,8,72,32,204,255 
1613 DATA 162,2,32,2131,255,1134,32,2113,255 

,32,2134,255,413,2413,226,96 

1713 FOR J=828 TO 858 : READ A:POKE J , A:T=T 
+A:NEXT J 

1813 POKE 837,X :IF T<>4396 THEN STOP 
21313 CLOSE1 : CLOSE2:CLOSE15 
2113 OPEN 15 , 8,15 
2213 INPUT "BASIC PROGRAM"; B$ 
230 OPEN l , B , 3,B$+ ", P , R" 
2413 INPUT t 15,E,E$,E1,E2 
2513 IF E THEN PRINT E$:GOTO 21313 
2613 GET # l,A$ , B$ 
2713 IF A$<>CHR$(l) TdEN PRINT "ooPs t": GO 

TO 21313 
2813 INPUT "NEW NAME" ;N$ 
290 OPEN 2 , 8 ,4,"0 :" +N $+" , P ,W" 
300 I NPUT #1 5,E,E$ ,E1,E2 
3113 IF E THEN PRINT E$ :GOT0230 
320 PRINT #2,A$ ; CHR$(4); 
3313 SYS 828 
3413 CLOSE2 : CLOSE1 : CLOSE15 
3513 PRINT"DONE." 

The Machine Language 
It may be instructive to examine the simple 
machine language program which does the job. 
Machine language isn' t vital, of course; it just 
speeds things up. Let's look at it. At the time this 
pa rt of the program runs, the fi les ha ve been 
opened. 

Get a character from the input: 

(connect the input ) 
033C A2 01 LOX # $01 
033E 20 C6 FF j SR SFFC6 

(gct the charac te r) 
0341 20 E4 FF jSR SFFE4 

(get ST and s tack it away) 
(on VIc/64, STATUS is hex 90) 

0344 A6 96 LOX STATUS 
0346 08 PHP 

(s t<lck the inpu t character) 
0347 48 PHA 

(disconnect the in put) 
0348 20 CC FF jSR SFFCC 

(conl1~c t the output) 
034B A2 02 LOX #502 
0340 20 C9 FF jSR SFFC9 

(gel character and se nd) 
0350 68 PLA 
0351 20 02 FF jSR SFF02 

(d isconnect the outpu t) 
0354 20 CC FF jSR SFFCC 

(rL'call ST from Slack) 
0357 28 PLP 
0358 FO E2 BEQ REPEAT 

(q uil if ST non-zero) 
035A 60 RTS 

If you type Progra rn Converte r into a VIC or 
64, yo u might li ke to have it conve rt itself. That 
way, you'll have a universal program converter, 
one that wi ll work on the PET. By the way, the 
rn achine language won't ge t in the way , since it's 
POKEd into place by the BASIC prograrn. 

Copyright © 7983 /illl Bllilelfieiri. 
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How To Create A

Data Filing System

Part II. Planning The Output
Jim Fowler

Part I of this article covered the goals to keep in

mind and the kinds of disk files that could be used

in a data filing system. From painful experience, I

can tell you that the most important planning

begins with the output functions of a program.

This will determine the best way to file the data.

That will, in turn, define the nature of the input

functions. There are two aspects to the problem:

how to encode the data and how to search the

file. Again, it's best to work backwards. Let's look

at searching first.

Searching Takes Time

Let's say you want to search your file. You have

data that you want to match up with data in the

file - maybe an author's name - and you want the

titles of the books by that author. The author's

name will be used as the key, and you want to

retrieve all the records having an author's name

identical to the key.

First, you have arranged the data within the

records so the program can find the author's name.

Maybe it is the first 16 bytes in the record. You

can read that from the disk and compare it to the

key. If they match, you have a hit, otherwise you

have a miss. Maybe you want all the hits to be

printed or displayed on the screen. Maybe you

want both, or, as I arranged to do in one of my

programs, you can preview a hit on the screen

and opt to have it printed for later use.

However, there is a serious problem here. It

may take only a second or two to get the author's

name from the disk, and the comparison with the

key runs quite fast. But if you have a thousand

records to search through at one second each, it's

going to take about 20 minutes to go through the

file - and that's not allowing any time for the

printer to print or the user to preview records on

the screen. You could flip through a lot of cards

158 COMPUTE! August 1983

in a card file in 20 minutes. How can you get

around this?

Creating An Index File

The answer is an index file; see Figure 1. You keep

a separate file of authors' names, probably in the

same order as the records on the disk. Because

this file sits in RAM, searching is much faster.

Furthermore, you may be able to make the pro

gram search while contemplating the last hit on

the screen, or while the printer is printing. Then,

the only delay is in retrieving the first hit. After

that, the search appears instantaneous. Index

files are almost a necessity if you have many re

cords and want to retrieve them in anything other

than top-to-bottom order. Even a mailing list

ought to be retrievable in alphabetical order or by

zip code, for example.

This brings up another problem: the index

file (or files) will have to be recorded on the disk,

too. The longer the file, the longer it will take to

save it when you are through entering data - and

the more space you will need in RAM. So give

thought to keeping index files as short as you can

and as easy to save as possible. This means using

index words (entries into the index file) which are

both short and packed with information. Look at

your data with this in mind.

I found that last names can usually be reduced

to the first eight letters. The number of false hits

is quite tolerable, especially if you plan to preview

the hits for other reasons. Now and then you will

look for VVADSWORTH and get WADSWOR-

THENSON, but that has to be traded off against

using a nine-letter index word which makes a

thousand-record index a thousand bytes longer.

You will have to compromise somewhere.

How To Create A 
Data Filing System 

Part II. Planning The Output 
Jim Fow ler 

Part I of this article cove red the goa ls to keep in 
mind and the kinds of di sk fil es that could be used 
in a data filing system. From painful experience, I 
can te ll you that the mos t importa nt planning 
begins with the output functi ons of a program. 
This will determine the best way to file the data. 
That will, in turn , define the nature of the input 
function s. There are two aspects to the problem: 
how to encode the data a nd how to sea rch the 
fi le. Again , it's best to work backward s. Let's look 
at sea rching first. 

Searching Takes Time 
Let' s say you want to sea rch your fil e. You have 
data that you wan t to ma tch up with data in the 
fil e - maybe a n a uthor's na me - and you want the 
titles of the books by that author. The a utho r's 
name w ill be used as the key, and you want to 
retrieve all the record s ha ving a n author's name 
identical to the key. 

First, you ha ve arra nged the d ata within the 
records so the progra m can find the a uthor's name. 
Maybe it is the first 16 bytes in the record. Yo u 
ca n read that from the disk and compare it to the 
key. If they match, you have a ilit, otherwise you 
have a lIIiss . Maybe yo u wa nt a ll the hits to be 
printed or dis played on the screen. Maybe you 
wan t both , or, as I arra nged to do in one of my 
progra ms, you ca n p rev iew a hit o n the screen 
and opt to have it printed for la ter use. 

However, there is a se ri ous problem here. It 
ma y take only a second or two to get the author's 
name from the di sk, and the compari son with the 
key runs quite fast. But if yo u have a thousand 
reco rds to sea rch through at one second each, it' s 
going to take about 20 minutes to go through the 
fil e - and that' s not a ll owing any time for the 
printer to print or the use r to preview records on 
the screen. You cou ld flip through a lot of cards 
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in a ca rd fil e in 20 minutes. How ca n yo u ge t 
around thi s? 

Creating An Index File 
The answer is a n il/dex file; see Figure 1. Yo u keep 
a separate fi le of au thors' names, probably in the 
sa me order as the recorrl s on the di sk. Because 
this fil e sits in RAM, sea rching is much faster. 
Furthermore, yo u ma y be able to make the pro
gram sea rch whi le conte mpla ting the las t hit o n 
the screen, o r while the printer is printing . The n, 
the onl y delay is in retrieving the first hit. Afte r 
that, the search appears instantaneous. Ind ex 
fil es a re almos t a necessity if you have many re
co rds a nd wa nt to re tri eve the m in a ny th ing o the r 
tha n to p-to-bottom order. Even a ma iling lis t 
ought to be retri evable in alphabetica l order or by 
zip code, for exa mple. 

This brings up another problem : the index 
fi le·(or fil es) will ha ve to be recorded on the di sk, 
too. The longer the file, the longer it wi ll ta ke to 
save it w hen yo u a re through ente ring data - and 
the more space you w ill need in RAM. So give 
thought to keeping index fi les as short as yo u can 
and as easy to save as poss ibl e. This mea ns lIsing 
index words (entries into the index fi le) which a re 
both short and packed with in formation . Look at 
yo ur data with this in mind. 

I fo und that las t na mes can usually be reduced 
to the first eight le tters. The number of fa lse hits 
is quite to lerabl e, especially if you pla n to prev iew 
the hits fo r o ther reasons. Now and the n yo u will 
look for WADSWORTH a nd get WADSWOR
THENSON, but that has to be traded off agains t 
using a nine-le tter index word which makes a 
thousand-record index a thousand bytes longe r. 
You will ha ve to compromise somewhe re. 



COM-STAR F/T

Tractor

Friction

Printer

n n
COM-STAR

■

• Lowest price quality tractor friction printer in the U.S.A. • Fast 80 characters per second

40, 46, 66, 80, 96, or 132 characters per line spacing • Prints labels, letters, graphs, and tables

• List your programs • Print out data from modem services

Deluxe

COMSTAR F/T

PRINTER —$259.00

The Comstar is an excellent addition to any

micro-computer system. (Interfaces are

available for Apple, VIC-20, Commodore-64,

Pet, Atari 400 and 800, and Hewlett Packard).

At only $259 the Comstar gives you print quali

ty and featuers found only on printers costing

twice as much. Compare these features.

• BI-DIRECTIONAL PRINTING with a LOGIC

SEEKING CARRIAGE CONTROL for higher

through-put In actual text printing. 80

characters per second.

• PRINTING VERSATILITY: standard 96 ASCII

character set plus block graphics and Interna

tional scripts. An EPROM character generator

Includes up to 224 characters.

• INTERFACE FLEXIBILITY: Centronics Is

standard. Options Include EIA RS232C, 20mA

Current Loop. (Add $20.00 for RS232)

• LONG LIFE PRINT HEAD: 100 million

character life expectancy.

• THREE SELECTABLE CHARACTER

PITCHES: • 10, 12 or 16.5 characters per Inch.

132 columns maximum. Double-width font also

Is standard for each character pitch.

• THREE SELECTABLE LINE SPACINGS: 6, 8

or 12 lines per Inch.

• PROGRAMMABLE LINE FEED: program

mable length from 1/144 to 255/144 Inches.

COMSTAR F/T

ABGDEFGHI J KLMNDPQRBTUVWXYZ ab c def -3 t~t ±

1 mn o*3 <=t r~ st uvwx v z: 1 S^^l-S^VB^O

ABCDEFGHIJKLMNOPDRSTUVWXYZabcdefshi jklmnopqrstuvwwy z 1234567890

SUPER-10" ABCDEFGH I JKLMNOPQRSTUVMXYZ

ABCDEFGHIJKLMNOPQRSTUVWXYZ 123456789O

• VERTICAL FORMAT CONTROL program

mable form length up to 127 lines, useful for

short or over-sized preprinted forms.

• FRICTION AND TRACTOR FEED: will accept

single sheet paper.

• 224 TOTAL CHARACTERS

• USES STANDARD SIZE PAPER

If you want more try—

Premium Quality

COMSTAR F/T SUPER-10"

PRINTER — $299.00

More Features Than MX-80

For $299 you get all of the features of the

Comstar plus 10" carriage 120 cps, 9x9 dot

matrix with double strike capability for 18 x 18

dotmatrlx. High resolution bit Image (120 x 144

dot matrix), underlining, backspacing, 2-3K

buffer, left and right margin settings, true

lower descenders, with super and subscripts,

and prints standard, Italic, Block Graphics,

special characters, plus 2K of user definable

characters. For the ultimate in price per

formance the Comstart F/T Super 10" leads

the pack!

80 COLUMN PRINTER $189

Super silent operation, 60 CPS, prints Hi-

resolution graphics and block graphics, ex

panded character set, exceptionally clear

characters, fantastic print quality, uses Inex

pensive thermal roll paperl

Double

Immediate Replacement

Warranty

We have doubled the normal 90 day warranty

to 180 days. Therefore If your printer fails

within "180 days" Irom the date of purchase

you simply send your printer to us via United

Parcel Service, prepaid. We will IMMEDIATELY

send you a replacement printer at no charge

via United Parcel Service, prepaid. This warran

ty, once again, proves that WE LOVE OUR

CUSTOMERS!

15 DAY FREE TRIAL

OTHER OPTIONS

Extra Ribbons \ 5.95
Roll Paper Holder 32.95
Roll Paper 4.95

5000 Labels 19.95
1100 Sheets Fan Fold Paper 13.95

Add $20.00 shipping, handling and Insurance.

Illinois residents please add 6% tax. Add

J40.00 (or CANADA, PUERTO RICO, HAWAII,

ALASKA orders. WE DO NOT EXPORT TO

OTHER COUNTRIES. Enclose cashiers check,

money order or personal check. Allow 14 days

for delivery, 2 to 7 days for phone orders, 1

day express mall available!! Canada orders

must be In U.S. dollars.

ENTERPRIZES -c,Ou.c

BOX 550, BARRINQTON, ILLINOIS 60010

PtMMM 312/382-5244 to ord*r

k;

Deluxe 
COMSTARFIT 

PRINTER - $259.00 
The Comstar Is an excellent addition to any 
mlcro·computer system. (Interfaces are 
available for Apple, VIC20, Commodore-64, 
Pet, Atar! 400 and BOO, and Hewle" Packard). 
At only $259 the Comstar gives you print quali
ty and featuefs found only on printers costing 
twice as much. Compare these features. 

• BI·DIRECTIDNAL PRINTING wllh • LOGIC 
SEEKING CARRIAGE CONTROL for higher 
through-put In actual text printing. 80 
charactera per second. 

• PAINTINQ VERSATILITY: standard 96 ASCII 
character set plus block graphics and Interna
tional scripts. An EPROM character generator 
Includes up to 224 characters. 

• INTERFACE FLEXIBILITY: Centronics II 
standard. Options Include EtA RS232C, 20mA 
Current Loop. (Add $20.00 for RS232) 

• LONG LIFE PRINT HEAD: 100 million 
character life expectancy. 

• THREE SELECTABLE CHARACTER 
PITCHES: • 10, 12 or 16.5 characters per Inch. 
132 columns maximum. Double-width font also 
Is standard for each character pitch. 

• THREE SELECTABLE LINE SPACINGS: 6. 6 
or 12 lines per Inch. 

• PROGRAMMABLE LINE FEED: program
mable length from 1/144 to 2551144 Inches. 

COM.STAR FIT 

• VERTICAL FORMAT CONTROL: program
mable form length up to 127 lines, uHful for 
short or over·alzed preprinted forms. 

• FRICTION AND TRACTOR FEED: will accepl 
alngle "'eet paper. 

• 224 TOTAL CHARACTERS 

• USES STANDARD SIZE PAPER 

"you want more try _ 

Premium Quality 
COMSTAR FIT SUPER·10" 

PRINTER - $299.00 
More Features Than MX-80 

For $299 you get all of the features of the 
Comstar plua 10" carriage 120 cps, 9x9 dot 
matrix with double strike capability for 18 x 18 
dolmalrlx. High resolution bit Image (120 x 144 
dot matrix), underlining, backspacing, 2.3K 
buffer, left and right margin settings, true 
lower descenders, with super and subscripts, 
and prints standard, Italic, Block Graphics, 
special characters, plus 2K of user definable 
characters. For the ultimate In price per· 
formance the Comstart FIT Super 10" leads 
the pack l 

80 COLUMN PRINTER $189 
Super silent operatton, 60 CPS, prints HI· 
resolutton graphics and block graphics, ex· 
panded character set, exceptionally 'clear 
characters, fantastic print quality, uses Inex
pensive thermal roll paperl 

Double 
Immediate Replacement 

Warranty 
We have doubled the normal 90 day warranty 
to 180 days. Therefore If your printer tails 
within " '80 days" from the date ot purchase 
you simply send your printer to us via United 
Parcel Service, prepaid. We will IMMEDIATELY 
send you a replacement printer at no charge 
via United Parcel Service, prepaid. This warran
ty, once again, proves that WE LOVE OUR 
CUSTOMERSI 

15 DAY FREE TRIAL 
OTHER OPTIONS 

Extra Rlbbona . • ..... . .. . . .. . .. •. .. .• $ 5.95 
Roll Paper Holder .. . .... . ....... • . . . • . 32.95 
Roll Paper . . . . . . . . . . . . . . . . . . . . . • . . . . . . 4.95 
5000 Label • ....... . .... . .. . .......... 19.95 
1100 Sheela Fan Fold Paper .. . . . . . . . .... 13.95 

Add $20.00 shipping, handling and Insurance. 
Illinois resldenta please add 6% lax. Add 
$40.00 for CANADA, PUERTO RICO, HAWAII, 
ALASKA orders. WE DO NOT EXPORT TO 
OTHER COUNTRIES. Enclose cashiers check, 
money order or personal check. Allow 14 days 
for delivery, 2 to 7 days for phone orders. 1 
day express mall available I I ean.:ta orders 
must be In U.S. doll~. 

PRDTECTD 
ENTERPRIZES ,w" ... o", c",,_'" 
BOX 550, IARRINGTON, ILLINOIS 10010 
Phone 3121382·5244 to order 

COMSTARFIT 
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Two Kinds Of Search

Another consideration is that there are two fun

damentally different kinds of search. One is a

match: like the author's name, it's an identity

match. The other is a topic match. An example of

this is looking for books on certain subjects. In

this second case, the subjects are "contained in"

the record, but the book might also include sub

jects you haven't asked for and don't care about.

The match isn't an identity; let's call it a "con-

tained-in" match. How you implement this de

pends on how you encode the information on

subjects.

I recommend that you use a bitmap type of

code as illustrated in Figure 2. Program 1 gives a

sample "identity search" in both BASIC and

machine language. Program 2 does the same for

the "contained-in" search.

There are a few techniques you need to use.

First, you set up a general buffer to use in inputting

keys and index words. The same routine used for

generating an index word (say, from an author's

last name) can be used to put the comparable index

word into this buffer. Carefully consider how you

encode the data in light of your retrieval problems.

A few hours at this stage can make a tremendous

difference in the result.

If your key for an identity search is not as

long as the index words compared with it, fill the

rest of the space with nulls. In the search routine

(as shown in the programs) the program returns

as soon as it hits a null. That way you can input

"SMITH" and find all the Smiths or even just

"S" and get all the authors whose names start

with S.

If you want to retrieve records by a combina

tion of these search methods, you can do it by

using them in sequence. For example, do an iden

tity search first. Then, when you have a hit, check

for the second kind, the contained-in search. If

the record passes both tests, you have a full hit.

This allows you to set up keys that are a mixture

of "must-have" and "don't-care" data.

Record Formatting

Now it is time to decide how your records are to

be set up. If you are using relative records (each

record the same length - like pigeonholes), you

have the same arrangement problem within a

record as you had deciding the type of record

to use.

Your record can be divided up into "fields."

Each record will have the same size fields. One

field will be the author's name, another the year

of publication (four bytes can encode a four-digit

year, or you can subtract 1792 from the year and

encode all the years from 1792 to 2047 with only

one byte). Each field will have to be big enough to

hold the largest string of data you will ever want
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to store there. Book titles in my file take 80 bytes,

and even then I have to condense the longer titles.

Take your time deciding your record format.

Since you will be reading a record from the disk

only to display it (not for searching purposes), it

is best to have the data in a few long strings rather

than in shorter chunks. Author and year could be

one ASCII string - then the input from the disk

and the display on the screen (or printer) is easy

to program. Numeric data can be either floating

point or integer.

Working with output is the next step, and

we'll cover that in the next issue.

Figure 1: Index files contain parts of records
for rapid searching.

Record 'X"

Smithson, Jos.

(author!

Index Files

Authors

(x-1)

(x)

(x + 1)

JONES, F.

SMITHSON

DOE, JOHN

Computers

(title)

(x-1)

(x)

(x + 1)

1979

(year)

Subjects

01011100

10000000

01101110

(Left bit = "computers")

Figure 2: Subjects or other yes-no data can

be coded by individual bits.

Subject 1 -no

Subject 2 - yes

Subject 3 - no

Subject 4- yes

Subject 5 -yes

Subject 6-yes

Subject 7- no

Subject 8- no

Subject 9 - yes

Program 1:
Identity Search In BASIC And Machine

Language

Start with SYS (orjSR) to "BEGIN"; routine will

return with number of record hit in register, if that

Two Kinds Of Search 
Another conside ration is that there are two fun
damentally different kinds of search. One is a 
match: like the author's name, it's an identity 
match. The other is a topic match. An example of 
thi s is looking for books on certain subjects. In 
th is second case, the subjects are " contained in" 
the record , but the book might also include sub
jects yo u haven't asked for and don 't care about. 
The match isn' t an identity; let's ca ll it a "con
tained-in" ma tch. How you implement thi s de
pends on how you encode the information on 
subjects. 

I recommend that you use a bitmap type of 
code as illus trated in Figure 2. Program 1 gives a 
sa mple " identity sea rch" in bo th BASIC and 
machine language. Program 2 does the sa me for 
the "contained-in" search . 

There a re a few techniques you need to use. 
Firs t, you set up a genera l buffer to use in inputting 
keys and index words. The sa me routine used for 
generating an index word (say, from an author' s 
last name) ca n be used to put the comparable index 
word into this buffe r. Carefull y consider how you 
encode the data in light of you r re tri eva l problems. 
A few hours a t this stage ca n make a tremendous 
d ifference in the result. 

If your key for an identity search is not as 
long as the index words compared with it, fill the 
res t of the space with nulls. In the search routine 
(as shown in the programs) the program returns 
as soon as it hits a nu ll. That way yo u can input 
"SMITH" and find all the Smiths or even just 
"5" and ge t all the authors whose nam eS start 
wi th S. 

If you wa nt to retrieve reco rds by a combina
tion of these sea rch methods, you can do it by 
using them in seque nce. For example, do an iden
tity sea rch firs t. Then, w hen you have a hit, check 
for the second kind , the contained-in sea rch. If 
the reco rd passes both tests, you have a fu ll hit. 
This a ll ows you to set up keys that are a mixture 
of " n111 st-have" and "don't-care" data. 

Record Formatting 
Now it is time to decide how your records a re to 
be set u p. If yo u are using relative records (each 
record the sa me length - like pigeonholes), you 
ha ve the same arra ngement problem \v ithin a 
record as yo u had deciding the type of record 
to use. 

Yo ur record ca n be di vided up into " fi elds." 
Each record will have the same size fields. One 
field w ill be the author's name, another the year 
of publica tion (four bytes can encode a four-digit 
year, or yo u ca n subtract 1792 fro m the yea r and 
encode all the yea rs from 1792 to 2047 with only 
one byte). Each fi eld wi ll ha ve to be big enough to 
hold the larges t string of data yo u w ill ever wan t 
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to sto re there. Book tit les in my fi le take 80 bytes, 
and even then I have to condense the longer ti Hes. 

Take your time deciding your record format. 
Since yo u will be reading a record from the di sk 
on ly to di splay it (not fo r searching purposes), it 
is best to have the data in a few long strings ra the r 
than in shorte r chunks. Author and year cou ld be 
one ASCII string - then the input from the disk 
and the display on the screen (or printer) is easy 
to program. Numeric data can be either floating 
point or integer. 

Working with output is the next s tep, and 
we' ll cover that in the next issue. 

Figure 1: Index tiles contain parts ot records 
tor rapid searching. 

Record "X" 

Smithson, los. Computers 1979 

(aulhor) (lille) (year) 

Index Files 

Authors Subjects 

(x ·1) JONES, F. (x ·1) 01011100 

(x) SM ITHSON (x) 10000000 

(x+1) DOE, JOHN (x +1) 01101110 

(left bit = "computers") 

Figure 2: Subjects or other yes-no data can 
be coded by individual bits. 

2nd 
lsi Byte , 
Byle etc. 

A y--

Sub'eel 7 - no 

Sub'eel 8 - no 

Sub ject 9 - cs 

Program 1: 

0 1 1 1 

Identity Search In BASIC And Machine 
Language 

0 0 

Stnrt w it" SYS (or fSR) /0 " BEGIN" ; roIl/illC will 
retIlm w i t" III II III,er of record "i/ ill register . If /l int 

1 



ProSportsStats
"THE EDGE

LET YOUR HOME COMPUTER HELP YOU PICK SUNDAY'S WINNERS ON SATURDAY.

AVAILABLE NOW THROUGH MODERN COMPUTER TECHNOLOGY

COMPLETE PROFESSIONAL FOOTBALL RECORDS FROM 1970 - RIGHT UP TO THE MINUTE

All of the history, information and data needed to help you pick winners against the spread available at your fingertips.

Available for Apple, I.B.M. P.C., Radio Shack, Commodore 64 and other micro computers. Comes with Data Base,

operating program and instruction manual.

EASY TO USE!

AUTOMATICALLY UPDATED

EACH WEEK!

Data Base Includes:

-Every win/loss record since 1970

-Every team's record against the

spread

-History of points scored and

points against for over/

under

-History of every coach

-Artificial or natural turf

-Includes USFL

-Automatically updated

each week

computer

to

computer

ANSWER QUESTIONS LIKE THESE

IN SECONDS

-What is Miami's record against the spread

from 1978 on when they play Buffalo?

-What is their record against the spread

from 1970 when they play any team

on natural turf?

-What is their record against the spread

from 1975-80 when they are 5 point

or more favorites and playing

at home?

-From 1976 on. if any team is a

4-point favorite and playing at

home, what is its chance of

beating the spread?

-What is a team's chance of

beating the spread at home

after three consecutive

wins against the

spread?

YOU SIMPLY WONT BELIEVE THE QUANTITY OF IMPORTANT DATA AVAILABLE AT YOUR FINGERTIPS

HELPS YOU SELECT WINNERS

YOU SELECT THE TEAMS, CRITERIA, AND THE TIME FRAME

FULL GUARANTEE

Run this program on your computer for seven days and if not

completely satisfied, return it for a full refund.

ORDER NOW AND SAVE

Order before September 15, 1983 and pay only $285. Regular price $495. Weekly computer update only $15 per month

for one season {Regular $25). 40% discount on baseball, hockey or basketball programs you may purchase.

□

Rush me my Data Base Program and Operating Manual for Pro

Football Stats. II I order before September 15,1 pay only S285

and will pay only S15 per month for a weekly update for one

season along with a 40% discount on other Pro Sports

Programs.

Enclosed is my check for $25. Send me a Demo disk and

instruction manual. My $25 wilt be applied toward the purchase

price should I decide to buy Pro Football Stats.

I'm not convinced, send me more Information.

Name

Street

City_ State- Zip

TeSephone

Make check payable to:

Eastern Computer Consulting Associates, Inc.,

11 Dick Drive, Worcester, MA 01609

(617)757-3131 Ext. 101 CMA
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PRO SPORTS STATS 
"THE EDGE ... " 

LET YOUR HOME COMPUTER HELP YOU PICK SUNDAY'S WINNERS ON SATURDAY. 

AVAILABLE NOW THROUGH MODERN COMPUTER TECHNOLOGY 
COMPLETE PROFESSIONAL FOOTBALL RECORDS FROM 1970 - RIGHT UP TO THE MINUTE 

All of the history, information and data needed to help you pick winners against the spread available at your fingertips. 

Available fo r Apple, I.S.M. p.e., Radio Shack, Commodore 64 and other micro computers. Comes with Data Base, 
operating program and instruction manual. 

AUTOMATICALLY UPDATED 
EACH WEEK! 

Data Base Includes: 
-Every win/ loss record since 1970 
-Every team's reco rd against the 
spread 

-History of points scored and 
pO ints against for over! 
under 

-History of every coach 
-Arti ficial or natural turf 
-Includes USFL 
-Automatica lly updated 
each week 
computer 
to 
computer 

EASY TO USE! 

ANSWER QUESTIONS LIKE THESE 
IN SECONDS 

-What is Miami's record againS1 the spread 
from 1978 on when they play Buffalo? 

-What is their record against the spread 
from 1970 when they play any team 

on natural turf? 
-What is their record against the spread 

from 1975-80 when they are 5 point 
or more favorites and playing 

at home? 
-From 1976 on, if any team is a 
4-point favorite and playing at 

home, what is i ts chance of 
beating the spread? 

-What is a team 's chance of 
beating the spread at home 

after three consecutive 
wins against the 

spread? 

YOU SIMPLY WONT BELIEVE THE QUANTITY OF IMPORTANT DATA AVAILABLE AT YOUR FINGERTIPS 
HELPS YOU SELECT WINNERS 

YOU SELECT THE TEAMS, CRITERIA, AND THE TIME FRAME 

FULL GUARANTEE 
Run this program on your computer fo r seven days and if not 

completely satisfied, return it for a full refund. 

ORDER NOW AND SAVE 
Order before September 15, 1983 and pay only $285. Regu lar price $495. Weekly computer update only $15 per month 

for one season (Regular $25). 40% discounl on baseball. hockey or basketball programs you may purchase. 

D Rush me my Data Base Program and Operating Manual for Pro 
Football Stats. II r order before September 15, I pay only $285 
and will pay only $15 per month for a weekly update for one 
season along with a 4oofo discount on other Pro Sports 
Programs. 

o Enclosed is my check lor $25. Send me a Demo disk and 
Instruction manual. My $25 will be applied toward the purchase 
price should I decide to buy Pro Foolball Stats. 

o I'm not convinced, send me more Information. 

Name ______________________________ _ 

51 ,eel ______________ _ 

City _____________ State __ Zip ___ 

Telephone _______________ _ 

Make check payable to: 
Eastem Computer Consulting Associates, Inc., 
11 Dick Drive, Worcester, MA 01609 
(617) 757-3131 Ext. 101 CMA 
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number is zero, then no more hits. After a hit, continue
search with SYS (or JSR) to "DECPT."

"BEGIN" Put KEY into BUFFER.

Set POINTER from NEXT EMPTY RECORD No.

"DECPT" Decrement POINTER by one. If zero, then
RETURN.

(in BASIC)

10 AD=POINTER*LEN+0FFSET
20 FOR 1=0 TO LEN-1

30 X=PEEK(BUFFER+I)

40 IF X=0 THENRETURN

50 IF PEEK(AD+I)<>X

60 NEXTI:RETURN

(in machine language)

Put POINTER*LEN in REGISTER

Add OFFSET to REGISTER

GOTO"DECPT"

LDY

"CONT"LDA

BEQ

CMP

BNE

INY

CPY

BCC

"END-RTS

#0

(REGISTER),Y

"END"

(BUFFER),Y

"DECPT"

#LEN

"CONT"

Note: LEN = index word length

OFFSET = address of zero'th index word

Program 2:
Contained-in Search In BASIC And Machine
Language

The operation is similar to routine in Program 1.

"BEGIN" Put KEY into BUFFER.

Set POINTER from NEXT EMPTY RECORD No.

"DECPT" Decrement POINTER by one. If zero, then

RETURN.

(in BASIC)

10 AD=POINTER*LEN+OFFSET
20 FOR 1=0 TO LEN-1

30 X=PEEK(BUFFER+I)

40 IF(PEEK(AD+I)ANDX)<>X THEN RETURN
50 NEXTI:RETURN

(in machine language)

Put POINTER*LEN in REGISTER

Add OFFSET to REGISTER

LDY #0

"CONT"LDA(POINTER),Y
EOR #5FF

EOR (BUFFER),Y

I NY

CPY #LEN

BCC "CONT"

RTS

Note: LEN is index word length

OFFSET is address of zero'th index word. ©

GIVE YOURVIC2O&64

VIC and 64 users

Would you like to be able to access any of these

peripherals from your computer?

'/j megabyte disks (Commodore 4040 drive)

1 megabyte disks (Commodore 8050 drive)

10 megabyte disks (Commodore9090 hard disk

• Printers including a wide range of inexpensive

IEEE and RS232 matrix and quality printers

• IEEE instruments such as volt
meters, plotters etc.

Now you are no longer limited

by the VIC or the 64's serial bus.

Simply by attaching INTERPOD

you can vastly increase the

power of your VIC 20 and when

used with the new 64, INTERPOD

turns tiie computer into a really powerful system.

With INTERPOD trie VIC and 64 become capable of
running really professional quality software such as

Word-processing, Accounting, Instrument control and
many more.

INTERPOD will work with any software. No extra

commands are required and INTERPOD does not

affect your computer in any way.

Using INTERPOD is as easy as

this:

Simply plug INTERPOD into the

serial port of your computer,

power-up and you are ready to

communicate with any number

of parallel and serial IEEE devices

and any RS232 printer.

SJB DISTRIBUTORS INC. 10520 Piano Road. Suite 110. Dallas. Texas 75238 Tel. 214 3431328

LIMBIC SYSTEMS INC. 1056 Elwell Court, Palo Alto, CA 94303 Tel. 415 964 8788

nlllllber is zero, then 110 IlIore hits. After a hit, COli till lie 
search with SYS (or jSR) to "DECPT. " 

" BEGIN" Put KEY in to BUFFER. 
Set POINTER from NEXT EMPTY RECORD No. 

" D ECPT" Decrement POI TER by one. If zero, then 
RETURN. 

(in BASIC) 

10 AD=POINTER*LEN+OFFSET 
20 FOR 1=0 TO LEN-1 
30 X=PEEK(BUFFER+I) 
40 IF X=0 THENRETURN 
50 IF PEEK(AD+I) ox GOTO"DECPT" 
60 NEXTI, RETURN 
(in machine language) 

Put POINTER' LEN in REGISTER 
Add OFFSET to REGISTER 

LDY #0 
"CONT"LDA (REGISTER),Y 

BEQ "END" 
CMP (BUFFER), Y 
BNE "DECPT" 
INY 
CPY #LEN 
BCC "CONT" 

"END"RTS 
Note: LEN = index word length 

OFFSET = address of zero' th index word 

Program 2: 
Contained-in Search In BASIC And Machine 
Language 
The operation is silllilar to rO ll tille in Progralll 1. 

" BEG IN" Pu t KEY in to BUFFER. 
Set POINTER from NEXT EMPTY RECORD No. 

"DECPT" Decreme nt POI TER by one. Ir zero, then 
RETURN. 

(in BASIC) 

10 AD=POINTER*LEN+OFFSET 
20 FOR 1=0 TO LEN-1 
30 X=PEEK(BUFFER+I) 
40 IF(PEEK(AD+I)ANDX)<> X THEN RETURN 
50 NEXTI,RETURN 

(in machine language) 

Put POINTER'LEN in REGISTER 
Add OFFSET to REGISTER 

LDY #0 
"CONT"LDA (POINTER) , Y 

EOR #$FF 
EOR (BUFFER),Y 
INY 
CPY #LEN 
BCC "CONT" 
RTS 

Note: LEN is index word length 
OFFSET is address o f zero' th index word . IQ 



Neat Numbers

On The VIC
Daniel E Dick

These subroutines will print numbers and display cal

culations on a TV or a printer in easily read columns.

There are several solutions here to common formatting

problems.

I use a VIC-20 and VIC-1515 printer in designing

programs for my work in energy studies. I find

that the familiar TAB and the CHR$(16) functions

leave something to be desired when you are send

ing numbers to a monitor or printer. Both TAB

and CHRS left justify columns of numbers. The

VIC-20 also does not include a PRINT USING

statement for right justifying columns of numbers

or for placing commas between numerical units

in the thousands.

As you can see from these examples:

99999 is more easily read as 99,999

12345678 is more easily read as 12,345,678

And a column of numbers is more easily read

(and checked for addition) if it is right justified as

well. The column of numbers to the right is easier

to read and total:

50.65

1.10

250.40

2500.00

50.65

1.10

250.40

2500.00

Program 1 is a short and simple program to

right justify and display real numbers on the

screen.

Input

.01

.1

1

1.2

1.21

11

11.2

11.21

111

111.21

Output

.01

.1

1

1.2

1.21

11

11.2

11.21

111

111.21

Program 2 right justifies and prints integers

up to 999999999 (999,999,999) - VIC's limit of stan

dard notation.

INPUT

9

99

999

9999

99999

999999

9999999

99999999

999999999

OUTPUT

9

99

999

9,999

99,999

999,999

9,999,999

99,999,999

999,999,999

Program 3 right justifies and prints real num

bers up to 9999999.99 (9,999,999.99) which is the

limit of standard notation in the VIC-20.

INPUT

.09

.9

9

9.99

99

99.99

999

9999

99999.5

999999

9999999

OUTPUT

.09

.90

9.00

9.99

99.00

99.99

999.00

9,999.00

99,999.50

999,999.00

9,999,999.00

Program 4 displays and prints specific data

and calculated results in a tabular form that is

legible and understandable. Programs 2 and 3

have been integrated into the main program in

lines 5000-5050 and 5100-5180.

Lines 10000-10050 are a helpful subroutine

for renumbering lines (published in COMPUTE!,

April 1982).
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Neat Numbers 
On The VIC 

Th ese slIbro ll lilles w ill prill 1 1IIIIIIbers nlld displny cnl
ClIlnliolls VII n TV or n prill ier i ll ensily rend COIIl IlIlIS. 
There nre severn l SOllliioll5 here 10 COIIIIIIOII !ormntt illg 
problems. 

I use a VIC-20 and VIC-1515 printe r in designing 
progra ms fo r my work in ene rgy stud ies. I fi nd 
that the famil ia r TAB and the CHR$(16) fun ctions 
leave someth ing to be des ired w hen yo u a re send
ing numbers to a monitor or printer. Both TAB 
and CHR$ left jus tify columns of numbers. The 
VIC-20 also does not incl ude a PRI NT USING 
statement for ri ght justi fy ing columns of numbers 
or for placing commas be tween numerica l un its 
in the thousands. 

As you can see from these exam ples: 
99999 is more easily read as 99,999 
12345678 is more easily read as 12,345,678 

And a column o f numbers is mo re easily read 
(and checked for addi tion) if it is right justified as 
well. The column of num bers to the right is easier 
to read and total: 

50.65 
1.1 0 
250.40 
2500.00 

. 50.65 
1.10 

250.40 
2500.00 

Program 1 is a short and simple p rogram to 
right justify and d isplay real num bers on the 
screen. 

. Input Output 
.01 .01 
.1 .1 
1 1 
1.2 1 .2 
1 .21 1 .21 
11 11 
11 .2 11 .2 
11.21 11 .21 
111 111 
111.21 111.21 

Program 2 righ t justi fies and prin ts intege rs 
up to 999999999 (999,999,999) - VIC's lim it o f s tan
da rd notation . 

INPUT 

9 
99 
999 
9999 
99999 
999999 
9999999 
99999999 
999999999 

OUTPUT 

9 
99 

999 
9,999 

99,999 
999,999 

9,999,999 
99,999,999 

999,999,999 

Program 3 right justifies and p rin ts real nu m
bers up to 9999999.99 (9,999,999.99) which is the 
limit of s tanda rd nota tion in the VIC-20. 

IN PUT 

.09 

.9 
9 
9.99 
99 
99.99 
999 
9999 
99999.5 
999999 
9999999 

OUT PUT 

.09 

.90 
9.00 
9.99 

99.00 
99.99 

999.00 
9,999.00 

99,999.50 
999,999.00 

9,999,999.00 

Program 4 displays and p rints specific data 
and calculated resul ts in a tabula r form tha t is 
legible and understandable . Programs 2 and 3 
have been integra ted into the main prog ram in 
lines 5000-5050 and 5100-5180. 

Lines 10000-10050 are a helpful subrou tine 
for renum bering lines (published in COMPUTE!, 
Ap ril 1982). 
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Your Energy Consumption For Space Heat During Year Chosen:

NO. UNITS

1,100.00

1,450.00

12,345.00

5.50

4.75

NO. UNITS

1,100.00

1,450.00

12,345.00

5.50

UNIT

GALS

CCF

KWH

CORDS

TONS

UNIT

GALS

CCF

KWH

CORDS

FUEL

OIL

NATURALGAS

ELECTRICITY

WOOD

COAL

FUEL

OIL

NATURALGAS

ELECTRICITY

WOOD

4.75 TONS COAL

Program 5 brings us back full circle to Program

1, with line 15 transferring control to the printer.

Program 1:

Right-Justified Real Numbers Displayed On

Screen

10 REM..RIGHT JUSTIFY TO SCREEN

20 INPUT'A NUMBER";N

30 IF N=>1 THEN PRINT TAB{15-LEN(STR$(IN
T(N))))N

40 IF N<1 THEN PRINT TAB(14)N

50 GOTO

60 END

20

Program 2:

Right-Justified Integers Up To 999999999

10 REM..RIGHT JUSTIFY2

20 OPEN1,4

25 PRINT#1,CHR$(16)"07INPUT";CHR$(16)"46
OUTPUT"

27 PRINT#1,CHR$(16)"07^5 TE";CHR${16)"

30 INPUT"A NUMBER";N

40 IF N<1 THEN PRINT TAB(14)N

50 BL$="tll SPACES}"
60 GOSUB 900

70 PRINT#1/CHR$(16) "06"NrCHRS(16)"40"S$
80 GOTO 30

90 CLOSE1,4

900 N=INT(N):S?=STR$(N)

910 L=LEN(S$):S$=MID$(S$,1,L)

920 S$=RIGHT$(BL$,10-L)-t-S$
930 IF N<=999 THEN S$=LEFT$(S$,7)+"

{2 SPACES}"+RIGHT$(S$/3)
940 IF N>999 AND N<=999999 THEN S$= " "+L
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UNIT COST

1.27

.65

.09

95.00

166.00

FUEL COST

1,397.00

942.50

1,111.05

522.50

788.50

TOTAL COST $4,761.55

BTU/UNIT

140,000

100,000

3,414

20,000,000

20,000,000

TOTAL

BTU'S CONSUMED

154,000,000

145,000,000

42,145,830

110,000,000

95,000,000

546,145,830

EFT$(S$,7)+M,"+RIGHT?(S$,3)

950 IF N>999999 THEN S$=LEFT$(S$,4)+","+

MID$(S$,5,3)+","+RIGHT$(S?,3)
970 RETURN

Program 3:
Right-Justified Real Numbers up to 9999999.99

JUSTIFY310

20

25

27

30

32

34

40

50

60

70

80

90

900

910

913

915

917

920

930

940

REM.-RIGHT

OPEN1,4

PRINT#1,CHR$(16)"07INPUT" ; CHR? (16)"46

OUTPUT"

PRINT#1,

46^6 T§'

INPUT"A

CHR$(16)CHR$(16)"07g5 1

:PRINT#1

NUMBER";N

DEF FNR(N)=(lNT(100*N+0.5))/100
N=FNR(N)

W=N*100

BL$="{13 SPACES)"

GOSUB 900

PRINT#1,CHR$(16)"06"N;CHR$(16)"37"S$
GOTO 30

CLOSE1#4

S$=STR$(W)

L=LEN(S$):S$=MID$(S$,1,L)

IF L=2 THEN S$=MID§(BL$,1,12)+".0"+R

IGHT$(S$,1):RETURN

D$="."+RIGHT$(S$/2)

S$=LEFT$(S$,L-2)+D$

S$=RIGHT$(BL$,12-L)+S$

IF N<=999.99 THEN S$=LEFT$(S$,7)+"

{2 SPACES}" +RIGHT$(S$, 6)
IF N>999.99 AND N<=999999.99 THEN S$

=" "+LEFT$(S$,7)+"7"+RIGHT$(S$,6)

950 IF N>999999.99 THEN S$=LEFT$(S$,4)+"

970

,"+MID$(S$/5,3)+","+RIGHT$(S$,6)

RETURN

Program 4:

Numerical Data Displayed And Printed In

Tabular Format

20 REM..ENERGY ANALYSISl

30 OPEN1,4

40 PRINT#1:PRINT#1

50 GOTO 290

Your Energy Consumption For Space Heat During Year Chosen: 

NO. UNITS UNIT FUEL 

1,100.00 GALS OIL 
1,450.00 CCF NATURAL GAS 

12,345.00 KWH ELECTRICITY 
5.50 CORDS WOOD 
4.75 TONS COAL 

NO. UNITS UNIT FUEL 

1,100.00 GALS OIL 
1,450.00 CCF NATURAL GAS 

12,345.00 KWH ELECTRICITY 
5.50 CORDS WOOD 
4.75 TONS COAL 

Program 5 brings us back full circle to Program 
1, with line 15 tra nsfe rring control to the printer. 

Program 1: 

1 
10 

100 
1000 

OUTPUT 

.01 

.1 

Right-Justified Real Numbers Displayed On 
Screen 

1~ REM .. RIGHT JUSTIFY TO SCREEN 
2~ INPUT"A NUMBER";N 
3~ IF N=>l THEN PRINT TAB(15-LEN(STR$(IN 

T(N»»N 
4~ IF N<l THEN PRINT TAB(14)N 
5~ GOTO 2~ 
6~ END 

Program 2: 
Right-Justified Integers Up To 999999999 

1~ REM .. RIGHT JUSTIFY2 
2~ OPEN1,4 
25 PRINT#1,CHR$(16)"~7INPUT";CHR$(16)"46 

OUTPUT" 
27 PRINT#l,CHR$(16)"~n5 T3";CHR$(16)" 

46~6 T3":PRINT#1 
3~ INPUT"A NUMBER";N 
4~ IF N<l THEN PRINT TAB(14)N 
5~ BL$="{l1 SPACESj" 
6~ GOSUB 9~~ 

7~ PRINT#l,CHR$(16)"~6"N;CHR$(16)"4~"S$ 
B~ GOTO 3~ 
9~ CLOSE1,4 
9~~ N=INT(N):S$=STR$(N) 
91~ L=LEN(S$):S$=MID$(S$ ,l,L) 
92~ S$=RIGHT$(BL$,l~-L)+S$ 
93~ IF N<=999 THEN S$=LEFT$(S$ , 7 )+" 

{2 SPACESj"+RIGHT$(S$,3) 
94~ IF N>999 AND N<=999999 THEN S$=" "+L 
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UNIT COST 

1.27 
.65 
.09 

95.00 
166.00 

TOTAL COST 

FUEL COST 

1,397.00 
942.50 

1,111.05 
522.50 
788.50 

$ 4,761.55 

BTU/UNIT 

140,000 
100,000 

3,414 
20,000,000 
20,000,000 

TOTAL 

BTU'S CONSUMED 

154,000,000 
145,000,000 
42,145,830 

110,000,000 
95,000,000 

546,145,830 

EFT $( S$,7)+","+RIGHT$(S$,3) 
95~ IF N>999999 THEN S$=LEFT$(S$,4)+","+ 

MID$(S$,5,3)+","+RIGHT$(S$,3) 
97~ RETURN 

Program 3: 
Right-Justified Real Numbers up to 9999999.99 
1~ REM .. RIGHT JUSTIFY3 
2~ OPEN1,4 
25 PRINT#1,CHR$(16)"~7INPUT";CHR$(16)"46 

OUTPUT" 
27 PRINT#1,CHR$(16)"~7~5 T3";CHR$(16)" 

46~6 T3":PRINT#1 
3~ I NPUT"A NUMBER"; N 
32 DEF FNR(N) =(INT(1 ~~*N+~.5» / 1~~ 
34 N=FNR(N) 
4~ W=N*l~~ 

5~ BL$="{13 SPACEsj" 
6~ GOSUB 9~~ 

7~ PRINT#1,CHR$(16)"~6"N; CHR$(16) " 37"S$ 
B~ GOTO 3~ 
9~ CLOSE1,4 
9~~ S$=STR$ (W) 
91~ L=LEN(S$):S$=MID$ (S$,l , L) 
913 IF L=2 THEN S$=MID$(BL$,1,12)+".~"+R 

IGHT$(S$,l):RETURN 
915 D$= ..... +RIGHT$(S$ , 2) 
917 S$=LEFT$(S$,L-2)+D$ 
92~ S$=RIGHT$(BL$,12-L)+S$ 
93~ IF N<=999.99 THEN S$=LEFT$(S$,7)+" 

{2 SPACESj"+RIGHT$(S$ , 6) 
94~ IF N>999.99 AND N<=999999.99 THEN S$ 

=" "+LEFT$ (S$, 7 )+" , "+RIGHT$ (S$, 6 ) 
95~ IF N>999999.99 THEN S$=LEFT$ (S$,4)+" 

,"+MID$(S $ ,5,3)+","+RIGHT$(S$,6) 
97~ RETURN 

Program 4: 
Numerical Data Displayed And Printed In 
Tabular Format 

2~ REM .. ENERGY ANALYSIS1 
3~ OPEN1 , 4 
4~ PRINT#l:PRINT#l 
5~ GOTO 29~ 



Standard VIC 20
no additional memory needed

(CG008) Alien Panic $12.95

Race against time as your guy digs holes to trap

aliens in 4 floor laddered, brick construction site.

Requires joystick.

(CG096) Antimatter Splatter $24.95

This game is as good as its name. Another pure

machine code game, this one is fast! The alien at

the top of the screen is making a strong effort to

rid the world of humankind by dropping anti

matter on them. The splatter cannon and you are

our only hope as more and more antimatter falls.

Joystick again is optional equipment.

(CG026) Collide $12.95

"Vic" controls one, you the other as cars go

opposite directions on 4 lane track. Requires

joystick.

(CG094) Exterminator $24.95

Recently scoring a rating of 10 out of a possible

10 this game was praised as "one of the best I've

seen on any computer" by a prominent reviewer

in a leading magazine. The idea is to shoot a

centipede before it overuns you, the problem

being every time you hit it, it divides into two

separate shorter ones. Several other little

creatures bounce around during this struggle. All

of them lethal. 100% machine language makes

the rapid fire action very smooth. A joystick is

optional, but as always, recommended, (a trac

ball is also very nice!).

(CG054) Krazy Kong $12.95

Three screens, a gorilla, barrels, and changing

difficulty levels help to make this one of our most

popular. Joystick optional.

(CG098) Racefun $19.95

Extensive use of multicolored charactercapabili-

ties of the "Vic" make this one very appealing to

the eye. Fast all machine language

action, quick response to the stick or

keyboard controlled throttle, combine

with the challenge of driving in

ever faster traffic to make it

appeal to the rest of the body.

Joystick controlling

is an option.

(CG058) Rescue From Nufon $12.95

Must find 30 hostages in this 100 room, 5 story,

alien infested, graphic adventure game. A

continual big seller. Keyboard only (n. = north w =

west etc.)

(CG068) The Catch . . . $12.95

Another all machine language game based on the

principle that one person with one joystick

guiding one catch/shield can catch everything

that one alien can throw at one. The action comes

slowly at first but by the fourth wave you'll be

aware of ... "The Catch" . . .

Expanded Memory Vic 20 Games

(CG090) Defender On Tri $19.95

Pilot a defender style ship on mission to save

trapped scientists from a fiery fate (they are

aboard an alien vessel deep in the gravity well of

sol). Excellent graphics. Short scene setting story

in the instructions. "Defender On Tri" requires at

least 3K added memory.

(CG092) 3D Man $19.95

The maze from probably the most popular arcade

game ever, with perspective altered from over

head to eye level. The dots, the monsters, the

power dots, the side exits, the game is amazing.

"3D Man" requires at least 3K added memory.

(CG088) Space Quest $19.95

Our first 8K memory expander game and its a

beauty. The scene (a short story is included) is far

in the future, a time when man's knowledge has

reduced an entire galaxy into a mapped series of

quadrants. This game has stratagy (you plotyour

own hyperspace jumps on Galaxy map), action

(against a starry background you find yourself

engaged in a dogfight, laser style), exploration

(you must fly your ship deep into caverns to pick

up necessary fuel). "Space Quest" requires at

least 8K memory expansion and a joystick.

Commodore 64

(CG602) 3D-64, Man $19.95

This available on the expanded "Vic 20"

game, has been completely rewritten for

the 64 and uses sprites, sounds, and

other features not available on the"Vic".

This one requires a joystick.

P.O. Box 156, Shady Cove, Oregon 97539-0156

VIC is a trademark of Commodore Business Machines, Inc.

Mastercard and Visa cards accepted C.O.D. Orders.-.call (503) 878-2113

Games will be on tape unless you request disk. Ask for our FREE catalog!

Standard VIC 20 
no additional memory needed 

(CG008) Alien Panic $12.95 
Race aga inst t ime as your guy digs holes to trap 
aliens in 4 floo r laddered, brick constructi on site. 
Requires joystick. 

(CG096) Antimatter Splatter $24.95 
Th is game is as good as its name. Another pu re 
machine code game, th is one is fast ! The al ien at 
the top of the screen is making a strong effo rt to 
r id t he world of humank ind by dropp ing ant i
matt er on th em. T he splatter cannon and you are 
our only hope as more and more antimatter fa ll s. 
Joystick again is optiona l equi pment. 

(CG026) Collide $12.95 
"Vi c" contro ls one, you the other as ca rs go 
opposite di rections on 4 lane track . Requires 
joystick. 

(CG094) Exterminator $24.95 
Recentl y scoring a ratin g of 10 out o f a possible 
10 th is game was praised as "one of the best I've 
seen on any computer" by a prominent reviewer 
in a lead ing magazine. The idea is to shoot a 
cen tipede before it overuns you, the problem 
being every time you hit it, it divides in to two 
separate shorter ones. Several other little 
creatu res boun ce arou nd during th is strugg le. A ll 
of them lethal. 100% machine language makes 
the rapid fire action very smooth. A joystick is 
optional, bu t as always, recommended, (a trac 
ball is also very nice!) . 

(CG054) Krazy Kong $12.95 
Three screens, a gori lla, barrels, and changing 
diff icul ty levels help to make th is one of our most 
popu lar. Joystick opti onal. 

(CG098) Racefun $1 9.95 
Extensive use of multicolored c haracter capabi l i
ti es of the "Vi c" make this one ve ry appea ling 
the eye. Fast all machi ne ·Iang uage 
action , quick response to the stick or 
keyboard controlled th rottle, combine 
with the cha llenge of d r ivi ng in 
ever faster traffic to make it 
appeal to the rest of the body. 
Joystick controlling 
is an option. 

(CG058) Rescue From Nufon S12.95 
Must f ind 30 hostages in thi s 100 room , 5 story , 
alien infested, graphic adventu re game. A 
continua l b ig seller. Keyboard only (n . = north w = 
west etc.) 

(CG068) The Catch . .. $12.95 
Another all machine language game based on the 
principle that one person wi th one joystick 
guiding one catch/ shield can catch everythi ng 
that one alien can th row at one. The act ion comes 
slowly at f irs t bu t by the fourth wave you' ll be 
aware of . .. "The Catch" . . . 

Expanded Memory Vic 20 Games 
(CG090) Defender On Tri $19.95 
Pilo t a defender style shi p on mission to save 
trapped sc ient ists from a fiery fate (they are 
aboard an al ien vessel deep in the gravi ty well of 
sol) . Excellent graphics. Short scene setting sto ry 
in the instructi ons. " Defender On T ri" requires at 
least 3K added memory. 

(CG092) 30 Man $19.95 
The maze from probabl y the most popu lar arcade 
game ever, with perspective altered fro m over
head to eye level. The dots, the monsters, the 
power dots, the side exits, the game is amazing . 
"3D Man" req uires at least 3K added memory. 

(CG088) Space Quest $19.95 
Our first 8K memory expander game and its a 
beauty. T he scene (a short story is included) is far 
in the futu re, a time w hen man 's knowledge has 
reduced an entire galaxy into a mapped seri es of 
quadrants. T his game has st ratagy (you plot your 
own hyperspace ju mps on Galaxy map) , action 
(aga inst a sta rry background you find yourse lf 
engaged in a dogfig ht, laser style) , explo ration 
(you must fly your shi p deep into caverns to pick 
up necessary fue l). "Space Quest" requi res at 

least 8K memory expansion and a joyst ick . 

Commodore 64 
(CG602) 30-64, Man $19.95 
This avai lable on the expanded " Vic 20" 
game, has been completely rewritten for 
the 64 and uses sprites, sounds, and 
other features not available on the "Vic ". 
T his one requires a joystick. 

P.O. Box 156, Shady Cove, Oregon 97539·0156 
VIC ;s a trademark of Commodore Busi ness Machi nes, Inc. 

Mastercard and Visa cards accepted C.O.D. Orders ... call (503) 878·21 13 
Games wil l be on tape unless you request d isk. Ask for our FREE cata log ! 



290 PRINT#1,"YOUR ENERGY CONSUMPTION FOR

SPACE HEAT DURING YEAR CHOSEN:"

300 DIM QUAN(5),QUAN?(5),UNIT?(5),FUEL?(
5),CST(5),CST?(5),ENCST(6),ENCST?(6)

310 PRINTH

320 PRINT#1,CHR$(16)"08NO.UNITS";CHR?(16
)"20UNIT";CHR?(16)"30FUEL";

330 PRINT#1,CHR$(16)"51UNIT COST";CHR$(1
6)"66FUEL COST"

340 PRINT#1,CHR?(16)"08g8 T3";CHR?(16)

"20i4 T3";CHR5(l6)"30gH t3m;
350 PRINT#l,CHR?(16)"51g9 T^";CHR?{16)

1166 g 9 T8"
360 PRINT#1

370 PRINT"{CLR}INPUT GALS OF FUEL OIL":I
NPUT QUAN(l)

380 PRINT"INPUT DECIMAL COST PER GAL":IN

PUT CST(l)

390 PRINT"INPUT CCF OF NATURAL GAS":INPU

T QUAN(2)

400 PRINT"INPUT DECIMAL COST PER CCF":IN

PUT CST(2)

410 PRINT"INPUT KWH OF ELECTRICITY":INPU

T QUAN(3)

420 PRINT"INPUT DECIMAL COST PER KWH":IN

PUT CST(3)

430 PRINT"INPUT CORDS OF WOOD":INPUT QUA

N(4)

440 PRINT"INPUT DECIMAL COST PER CORD":I

NPUT CST{4)

450 PRINT"INPUT TONS OF COAL":INPUT QUAN

(5)

460 PRINT"INPUT DECIMAL COST PER TON":IN

PUT CST(5)

470 PRINT"WANT TO CHANGE ANY INPUTS(Y/N)

":INPUT C?

480 IF C$="Y" THEN GOTO 370

490 BS$="{12 SPACES}"

500 FOR R=l TO 5

510 READ UNIT?(R),FUEL?(R)

520 ENCST(R)=QUAN(R)*CST(R)

530 ENCST(6)=ENCST(6)+ENCST(R)

540 N=QUAN(R):W=N*100:GOSUB 5100:QUAN$(R

)=S$

550 N=CST(R):W=N*100:GOSUB 5100:CST$(R)=

S?

560 N=ENCST(R):W=N*100:GOSUB 5100:ENCST$

(R)=S?

570 PRINT#1,CHR$(16)"01"QUAN?(R);CHR$(16

) "20"UNIT$(R);CHR$(L6)"30"FUEL?(R);

580 PRINT#1,CHR$(16)"45"CST?(R);CHR?(16)
"60"ENCST$(R)

590 NEXT R

600 DATA GALS,OIL,CCF,NATURAL GAS,KWH,EL

ECTRICITY,CORDS,WOOD,TONS,COAL

610 PRINTtl

615 N=ENCST(6):W=N*100:GOSUB 5100:ENCST$

(6)=S?

620 PRINT#lfCHR$(16)"64gl2 T^ "

630 PRINT#1,CHR?(16)"45TOTAL COST

{2 SPACES}$";CHR?{16)"60"ENCST$(6)

640 PRINT#1

650 GOTO 920

920 PRINT"WAIT FOR PRINTER TO COMPLETE T

HIS SECTION":PRINT

930 DIM UBTU(5),UBTU$(5),BTUC(6),BTUC?(6

)
940 PRINTtl,CHR?(16)"08NO.UNITS"jCHR?(16

)"20UNIT";CHR?(16)"30FUEL";
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950 PRINT#1,CHR?(16)"49BTU/UNIT";CHR?(16

)"65BTU'S CONSUMED"

960 PRINT#1,CHR?(16)"08&8 T^";CHR?(16)

"20E4 T3";CHR?(16)"30gl2 T§";

970 PRiNT#l/CHR$(16)"49^8 TE";CHR?(16)
"65E14 TE"

980 PRINT#1

990 FOR R=l TO 5

1000 UBTU(1)=140000:UBTU(2)=100000:UBTU(
3)=3414:UBTU(4)=20000000

1010 UBTU(5)=20000000

1020 BTUC(R)=QUAN(R)*UBTU(R)

1030 BTUC(6)=BTUC(6)+BTUC(R)

1040 N=QUAN(R):W=N*100:GOSUB 5100:QUAN$(
R)=S?

1050 N=UBTU(R):GOSUB 5000:UBTU?(R)=S?
1060 N=BTUC(R):GOSUB 5000:BTUC?(R)=S?

1070 PRINT#1,CHR?(16)"01"QUAN?(R);CHR?(1

6)"20"UNIT?(R);

1080 PRINT#1,CHR?(16)"30"FUEL?(R);CHR?(1

6)"45"UBTU?(R):CHR?(16)"65"BTUC?(R)
1090 NEXT R

1095 N=BTUC(6):GOSUB 5000:BTUC?(6)=S?

1100 PRINT#1,CHR?(16)"65E14 T3"

1110 PRINT* 1, CHR? (16) lt50TOTAL";CHR?(16)"

65"BTUC?(6)

1120 PRINT#1

1130 PRINT#1

1140 PRINT

1145 END

5000 N=INT(N):S$=STR?(N)

5010 L=LEN(S?):S?=MID?(S?,1,L):S?=RIGHT?
(BS?,10-L)+S?

5020 IF N<=999 THEN S?=LEFT?(S?,7)+"

[2 SPACES}"+RIGHT?(S?,3)
5030 IF N>999 AND N<=999999 THEN S?=" " +

LEFT?(S?,7)+","+RIGHT?(S?,3)

5040 IF N>999999 THEN S?=LEFT?(S?,4)+","

+MID?(S?,5,3)+","+RIGHT?(S?,3)

5050 RETURN

5100 S?=STR?(W):L=LEN(S?):S?=MID?(S?,1,L

5110 IF L=2 THEN S?=MID?{BS?,1,12)+".0"+

RIGHT?(S?,l):RETURN

5120 D?="."+RIGHT?(S?,2)

5130 S$=LEFT?(S?,L-2)+D?

5140 S?=RIGHT?(BS?,12-L)+S?

5150 IF N<=999.99 THEN S?=LEFT?(S?,7)+"

{2 SPACES}"+RIGHT?(S$/6)

5160 IF N>999.99 AND N<=999999.99 THEN S

?=" "+LEFT?(S?,7)+","+RIGHT?(S?,6)

5170 IF N>999999.99 THEN S?=LEFT?(S?,4)+

", "+MID?(S$/5,3) + "/ ll+RIGHT?(S?/6)

5180 RETURN

9000 REM PAUSE TO READ SCREEN

9010 PRINT"HIT 'RETURN' KEY TO CONTINUE"

9020 INPUT CONT?:RETURN

9990 END

10000 REM..RENUMBER LINES1

10010 Y6=4096:Y7=10

10020 IF PEEK(Y6+3)=6 AND PEEK(Y6+4)=39

THEN END

10030 Y8=INT(Y7/256):Y9=Y7-256*Y8:POKE Y
6+3,Y9:POKE Y6+4,Y8

10040 IF PEEK(Y6+5)<>0 THEN Y6=Y6+1:GOTO

10040

10050 Y7=Y7+10:Y6=Y6+5:GOTO 10020

290 PRINT#!, "YOUR ENERGY CONSUMPTION FOR 
SPACE HEAT DURING YEAR CHOS EN:" 

300 DIM QUAN(5),QUAN$(5),UNIT$(5),FUEL$( 
5),CST(5),CST$(5),ENCST(6),ENCST$(6) 

310 PRINT#! 
320 PRINTll,CHR$(16)"08NO.UNITS",CHR$(16 

)"20UNIT",CHR$(16)"30FUEL", 
330 PRINT#!,CHR$(16)"5lUNIT COST",CHR$(l 

6)"66FUEL COST" 
340 PRINT#l,CHR$(16)"08g8 T~",CHR$(16) 

"20g4 T3",CHR$(16)"30g11 T3", 
350 PRINT#1 , CHR$(16)"51g9 T~",CHR$(16) 

"66~9 T3" 
360 PRINT#! 
370 PRINT"{CLR}INPUT GALS OF FUEL OIL ":I 

NPUT QUAN(l) 
380 PRINT"INPUT DECIMAL COST PER GAL": IN 

PUT CST(l) 
390 PRINT "INPUT CCF OF NATURAL GAS": INPU 

T QUAN(2) 
400 PRINT"INPUT DECIMAL COST PER CCF":IN 

PUT CST ( 2) 
410 PRINT"INPUT KWH OF ELECTRICITY" :INPU 

T QUAN(3) 
420 PRINT"INPUT DECIMAL COST PER KWH " :IN 

PUT CST (3) 
430 PRINT"INPUT CORDS OF WOOD": INPUT QUA 

N(4) 
440 PRINT"INPUT DECIMAL COST PER CORD": I 

NPUT CST(4) 
450 PRINT"INPUT TONS OF COAL ":INPUT QUAN 

( 5 ) 
460 PRINT"INPUT DECIMAL COST PER TON": IN 

PUT CST(5) 
470 PRINT"WANT TO CHANGE ANY INPUTS(Y/ N) 

":INPUT C$ 
480 IF C$="Y" THEN GOTO 370 
490 BS$="{12 SPACES}" 
500 FOR R=l TO 5 
510 READ UNIT$(R),FUEL$(R) 
520 ENCST(R)=QUAN(R)*CST(R) 
530 ENCST(6)=ENCST(6)+ENCST(R) 
540 N=QUAN(R):W=N*100:GOSUB 5100:QUAN$(R 

)=S$ 
550 N=CST(R):W=N*100:GOSUB 5100:CST$(R)= 

S$ 
560 N=ENCST(R):W=N*100:GOSUB 5100:ENCST$ 

(R)=S$ 
570 PRINT#!, CHR$ (16) "01 "QUAN$ (R) ,CHR$ (16 

)"20"UNIT$(R),CHR$(16)"30"FUEL$(R), 
580 PRINT#1,CHR$(16)"45"CST$(R),CHR$(16) 

"60"ENCST$ (R) 
590 NEXT R 
600 DATA GALS,OIL,CCF,NATURAL GAS,KWH,EL 

ECTRICITY, CORDS , WOOD,TONS , COAL 
610 PRINT#! 
615 N=ENCST(6):W=N*100:GOSUB 5100:ENCST$ 

(6)=S$ 
620 PRINTll,CHR$(16)"64g12 T3" 
630 PRINT#!, CHR$ (16) "45TOTAL COST 

(2 SPACES}$",CHR$(16)"60"ENCST$(6) 
640 PRINTll 
650 GOTO 920 
920 PRINT"WAIT FOR PRINTER TO COMPLETE T 

HIS SECTION": PRINT 
930 DIM UBTU(5),UBTU$(5),BTUC(6) ,BTUC$(6 

) 
940 PRINT#!, CHR$ (16) "08NO. UNITS" ,CHR$ (16 

)"20UNIT",CHR$( 16) "30FUEL", 
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950 PRINTll,CHR$(16) "49BTU / UNIT",CHR$(16 
) "65BTU' S CONSUMED" 

960 PRINT#1,CHR$(16)"08g8 T3",CHR$(16) 
"20~4 T3",CHR$(16)"30~12 T3", 

970 PR"rNT#!, CHR$ (16) "49~8 T~" ,CHR$ (16) 
" 65El4 T~" 

980 PRINT#! 
990 FOR R=l TO 5 
1000 UBTU(1) =140000: UBTU(2) =100000:UBTU( 

3)=3414 :UBTU(4)=20000000 
1010 UBTU(5)=20000000 
1020 BTUC(R)=QUAN(R)*UBTU(R) 
1030 BTUC(6)=BTUC(6)+BTUC(R) 
1040 N=QUAN(R):W=N*100:GOSUB 5100:QUAN$( 

R)=S$ 
1050 N=UBTU(R):GOSUB 5000:UBTU$(R)=S$ 
1060 N=BTUC(R):GOSUB 5000:BTUC$(R)=S$ 
1070 PRINT#!, CHR$ (16) "01 "QUAN$ (R) ,CHR$ (1 

6)"20"UNIT$(R), 
1080 PRINT#!, CHR$ (16) "30 "FUEL$ (R) ,CHR$ (1 

6) "45 "UBTU$ (R) ,CHR$ (16) "65" BTUC$ (R) 
1090 NEXT R 
1095 N=BTUC(6):GOSUB 5000:BTUC$(6)=S$ 
L100 PRINT'1,CHR$(16)"65~14 T3" 
1110 PRINT#!, CHR$ (16) "50TOTAL", CHR$ (16) " 

65"BTUC$(6) 
1120 PRINT#! 
1130 PRINT#! 
1140 PRINT 
1145 END 

5000 N=INT(N):S$=STR$(N) 
5010 L=LEN(S$):S$=MID$(S$,1,L):S$=RIGHT$ 

(BS$,10-L)+S$ 
5020 IF N<=999 THEN S$=LEFT$(S$,7)+" 

(2 SPACES}"+RIGHT$(S$,3) 
5030 IF N>999 AND N<=999999 THEN S$=" "+ 

LEFT$(S$,7)+","+RIGHT$(S$,3) 
5040 IF N>999999 THEN S$=LEFT$(S$,4)+"," 

+MID$(S$,5,3)+","+RIGHT$(S$,3) 

5050 RETURN 
5100 S$=STR$(W):L=LEN(S$):S$=MID$(S$,l,L 

) 
5110 IF L=2 THEN S$=MID$(BS$,1,12)+".0"+ 

RIGHT$(S$,l):RETURN 
5120 D$="."+RIGHT$(S$ ,2) 
5130 S$=LEFT$(S$,L-2)+D$ 
5140 S$=RIGHT$(BS$,12-L)+S$ 
5150 IF N<=999.99 THEN S$=LEFT$(S$,7)+" 

(2 SPACES}"+RIGHT$(S$,6) 

5160 IF N>999.99 AND N<=999999.99 THEN S 
$=" "+LEFT$(S$,7)+","+RIGHT$(S$,6) 

5170 IF ·N>999999.99 THEN S$=LEFT$(S$,4)+ 
","+MID$(S$,5,3)+","+RIGHT$(S$,6) 

5180 RETURN 
9000 REM PAUSE TO READ SCREEN 
9010 PRINT"HIT 'RETURN' KEY TO CONTINUE" 
9020 INPUT CONT$:RETURN 
9990 END 
10000 REM .. RENUMBER LINESl 
10010 Y6=4096:Y7=10 

10020 IF PEEK(Y6+3)=6 AND PEEK(Y6+4)=39 
THEN END 

10030 Y8=INT(Y7 / 256):Y9=Y7-256*Y8:POKE Y 
6+3 ,Y9:POKE Y6+4,Y8 

10040 IF PEEK(Y6+5)<>0 THEN Y6=Y6+1:GOTO 
10040 

10050 Y7=Y7+10:Y6=Y6+5:GOTO 10020 
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VIC20-SPECIAL OFFER

SOUTHERN AUDIO VIDEO ELECTRONICS, INC.
1782 Marietta Blvd.. N.W., Atlanta, Georgia 30318

Texas Instruments TI-99/4A
Home Computer-$109.00*

•After Tl manufacturer's rebate erf S50.00.

FREE GORTEK & MICROCHIPS VL11O Cassette pro

gram (retail value $24.95} with purchase of VIC20 at

special low SAVE price $99.00.

Commodore V1C20/64 1541 Single Disk Drive
Commodore VIC20/64 1530 Datassette 65.00
Commodore VIC20/64 1525 Printer

Commodore VIC20/64 1701 Color Monitor 245.00

Commodore VIC20/64 1600 Vicmodem (Telephone
Interface) 92.00

'Call for current price.

VIC 1110 VIC 8K Memory Expander Cartridge 43.00
V1C1111 VIC 16K Memory Expander Cartridge 69.00

VIC1923 Gorf 29.00
VIC1924 Adventure Land Adventure 29.00

VIC1917 The Count 29'2S
VIC1929 Personal Finance 29.00
VIC1211A VIC 20 Super Expander 55.00
VIC1212 Programmers Aid Cartridge 45.00
VIC1213 Vicmon Machine Language Monitor 45.00
VL102 Introduction to Basic Programming-Part I. ... 19.00
VL103 Basic Programming-Part H 19.00
VT107A Home Calculation Program Six Pack 44.00
VT164 Programmable Character Set/

Gamegraphics Editor 11 00
VM100 Personal Computing On The VIC20 4.50

VL110 VIC20 Programmers Reference Guide 13.00

Maxell. Mini-Disks. 5%".
MD-2D Double sided, double density. For use on Tl, Shugart

or equivalent (10 pkg.) $47.50
MD-1 Single sided, single density for mini floppy disc

drives (10 pkg.) $33.50

Everything you need

to support your

z commodore VIC20

Cardco, Creative Software, EPYX,
HES, UMI, WICO, Romox.

Texas Instruments 10"
Color Monitor PHA 4100—$339.00.

Designed to handle the Tl Home Computer's wide range of
color, graphic and music capabilities with an extra sharp, clear

picture and clean, clear sound.

Free speech synthesizer when you buy six solid state

software, command cartridges.

PHP 1200PenpheralExpansion System S

PHP 1220 RS 232 Card
PHP 1240 Disk Controller Cart)

PHP 1250 Expansion System Disk Drive

PHP 1260 Memory Expansion Card (32K) l??Z
PHP 1270P-CodeCard 182.9b
PHP 1280 Pascal Devel System. . . 365.95
PHP 1500 Speech " Synthesizer 75.95
PHP 1600 Telephone Coupler (Modem) coonn
PHP 2500 Tl Impact Printer Zk

PHP 1100 Wired Remote Controllers 24.95
PHP 2700 Program Recorder 51.95

(Includes PHA 26221)

We carry in stock all

hardware and software for
Tl home computers.

PHM 3026 Extended Basic S73.95
PHM 3035 Terminal Emulator II . 37.95
PHM 3058 Mini Memory 73.95
PHM 3055 Editor/Assembler 37.95
PHM3109TILogoll 73.95
PHM 3113 Microsoft Mulltplan. . . . 73.95
PHM 3111 Tl Writer 73.95
PHM3112Parsec 31.95
PHM 3053 Tl Invaders 30.95
PHM 3O42T Tunnels of Doom 44.95
PHM 3041T Adventure (Pirate Adv.) 30.95
PHM 3057 Munch Man 30.95
PHM 3006 Home Financial Decisions. 23.95
PHM 3044 Personal Report Generator 30.95

PHM 3002 Early Learning Fun 23.95
PHM 3090-97 Miliken Home Math Series K-8th

grade. . 30.95
PHM 3059-62 Scholastic Spelling Level 3-6. . 41.95
PHM 3046-48 Scott, Foresman, Reading Pkgs 41.95
PHM 3064 Touch Typing Tutor 30.95
PHM 7008 Speaking Scholastic Spelling 165.95
PHM 3122 Plato Interpreter 37.95
PHM 5201-5308 Plato Courseware Series 37.95
PHM 3083-88 Addison Wesley Computer Math Games

I-VI 30.95

Get the best prices on hardware and software. For a com
plete listing of all SAVE's products, send S5.00 for our cata

logue (refundable with your first order).

Enjoy the convenience of in-home shopping. Call our toll free

number today for orders only

Use your American Express, VISA, Mastercard, check or

money order. Minimum order of $50. Shipping and handling

charges are extra. All prices are subject to change without
notice. Allow 2-4 weeks for delivery. Prices good through
August 15,1983. '$50.00 Tl Rebate expires January 1984.

Order Toll Free 1-800-241-2682 In Georgia (404)351-8459
C-8C-s 
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FREE GORTEK & MICROCHIPS VL 110 Cassette pro· 
gram (retail value $24.95) with purchase of VIC20 at 
special low SAVE price $99.00. 

Commodore VIC20 / 64 154 I Single Disk-Drive . . . 
Commodore VIC20/64 1530 Datasselte . 65.00 
Commodore VIC20/ 64 1525 Printer. . 
Commodore VIC20 / 64 t 701 Color Monitor ...... 245.00 
Commodore VIC20 / 64 1600 Vicmodem (Telephone 

Interface). . . . . . . . 92.00 

·Call for current price. 

VIC 1 I 10 VIC 8K Memory Expander Cartridge . ... .. 43.00 
VIC I I I I VIC 16K Memory Expander Cartridge ..... . 69 .00 
VIC1923 Gorf . . . . . . . . . . 29.00 
VIC 1924 Adventure Land Adventure. ...... .... . 29.00 
VIC1917 The Count. . 29.00 
V1C1929 Personal Finance. 29.00 
VIC1 2 11A VIC 20 Super Expander . . . . . . . . . . . 55.00 
VIC1 2 12 Programmers Aid Cartridge. . 45.00 
VIC12 13 Vicmon Machine Language Monitor. . . 45.00 
VL 102 Intrc;>duction to B,asic Programming-Part I. 19.00 
VL 103 BaSIC Programming· Part II. . . . . . . . . . . . 19.00 
VTl07A Home Calculation Program Six Pack. . . . 44.00 
VT164 Programmable Character Setl 

Gamegraphics Editor ....... . . ... . 
VM 100 Personal Computing On The VIC20 .. . . 
VL 110 VIC20 Programmers Reference Guide ... . 

Maxell. Mini-Disks. 5~ ". 

11 .00 
4 .50 

13.00 

MO-2D Double sided, double density. For use on TI. Shugart 
or equivalent ( 10pkg.) ...... . ......... S47.50 

Mo-1 Single sided. single density for mini floppy disc 
drives (10 pkg.) .. ................... S33.50 

Everything you need 
to support your 

(::: commodore VIC20 

Cardco. Creative Software. EPYX. 
HES. UMI. WI CO. Romox. 

UTHERN AUDIO VIDEO ELECTRONICS, INC. 
1782 Marietta Blvd .• N.W. , Atlanta, Georgia 30318 

Texas Instruments TI-99/4A 
Home Computer- $109.00* 

"Aher TI manulacturer's rebate 01 $50.00. 

--
Texas Instruments 10" 

Color Monitor PHA 4100-$339.00. 
Designed to handle the TI Home Computer 's w ide range of 
color. graphic and music capabilities with an extra sharp. clear 
picture and clean, clear sound. 

Free speech synthesizer when you buy six solid state 
software. command cartridges. 

PHP 1200 Peripheral ExpanSIOn System 
PHP 1220 AS 232 Card 
PHP 1240 DISk Controller Card 
PHP 1250 Expansion System Disk Dnve 
PHP 1260 M emory Expansion Card (32KI . 
PHP 1270 P-Code Card 
PHP 1280 Pascal Devel System 
PHP 1500 Speech"" Synthesizer . . . 
PHP 1600 Telephone Coupler (Modeml. 
PHP 2500 Tllmpact Printer 
PHP 1100 Wired Remote Controllers 
PHP 2700 Program Recorder 

(Includes PHA 26221) 

We carry in stock all 
hardware and software for 

TI home computers. 
PHM 3026 ElClended BaSIC 
PHM 3035 Terminal Emulator II 
PHM 3058 M ini.Memory 
PHM 3055 Editor/Assembler 
PHM 3109 Tllogo II. 
PHM 31 13 MlCrosoh Mult iplan 
PHM 3111 TI Writer. 
PHM 31 12 Parsec. 
PHM 3053 Tl lnvaders 
PHM 3042T Tunnels of Doom 
PHM 3041T Adventure (Pirate Adv) 
PHM 3057 M unch M an 
PHM 3006 Home Financial DeciSions. 
PHM 3044 Personal Report Generator 
PHM 3002 Early l earning Fun 
PHM 3090·97 M~iken Home Math Series K-8th 

grade. . . ..... . 
PHM 3059·62 Scholastic Spelling l~ 3·6 . 
PHM 3046·48 Scon. Foresman. Reading Pkgs .. 
PHM 3064 Touch Typing Tutor . . .. 
PHM 7008 Speaking Scholastic Spelling 
PHM 3122 Plalo Interpreter 
PHM 520 ' ·5308 Plato Courseware Series 
PHM 3083·88 Addison Wesley Computer Math Games 

!-VI. 

S 182.95 
129.95 
183.95 
290.95 
219.95 
182.95 
365.95 
75.95 

147.95 
529.00 

24,95 
51 .95 

573.95 
37.95 
73.95 
37.95 
73.95 
73.95 
73.95 
31 .95 
30.95 
44.95 
30.95 
30.95 
23.95 
30.95 
23.95 

30.95 
4 1.95 
41 .95 
30.95 

165.95 
37.95 
37.95 

30.95 

Get the best prices on hardware and software. For a com· 
plete listing of all SAVE's products, send $5.00 for our cata· 
logue (refundable with your first order). 
Enjoy the convenience of in-home shopping. Call our toll free 
number today for orders only. 
Use your American Express, VISA. Mastercard, check or 
money order. Minimum order of $50. Shipping and handling 
charges are extra. All prices are subject to change without 
notice. Allow 2·4 ...veeks for delivery. Prices good through 
August 15, 1983. · S50 .oo TI Rebateexplfes January 1984. 

Order Toll Free 1-800-241-2682 In Georgia (404)-351-8459 



Program 5:
Shorter Version Of Right-Justified Real Numbers

10 REM..RIGHT JUSTIFY TO PRINTER
15 OPEN1,4:CMD1

18 PRINT TAB(40)"OUTPUT"

19 PRINT TAB(40)"§6 T3":PRINT
20 INPUT N

30 IF N=>1 THEN PRINT TAB(40-LEN(STR$(IN
T(N))))N

40 IF N<1 THEN PRINT TAB(39)N

50 GOTO 20

60 END ©

COMPUTE!

TOLL FREE
Subscription
Order Line

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

Atari Verify
Michael J Barkan

Using less than IK of memory, this utility program for
cassette can save you a lot of time and frustration.

I had recently made a CSAVE and a LIST"C" (after

about five hours of typing) and neither of them

had saved the program. This sort of thing is more

than distressing. My solution is neither elaborate

nor entirely original, but it works.

Ed Stewart's article in COMPUTEI's Second

Book of Atari on backing up machine language

tapes served as the inspiration for my program.

Stewart's program reads a block of data from the

cassette tape, puts it in a string, reads another

block, adds it to the string, and so on. The string

eventually contains the entire program. Of course,

the string needs to be as big as the computer's

memory, so I couldn't use the method directly.

I know absolutely nothing about machine

language except that when I try to change some

thing, the system crashes - so I didn't change

anything. The trick was to fool the machine lan

guage program. Locations 203 and 204 (decimal)

contain the starting address of string A$. All I had

to do (sounds easy, now) was reset these locations

so that the machine language subroutine would

"forget" that it had already put something into

A$. This means that AS needs to hold a maximum

of only 128 bytes, the size of one cassette data

block. Therefore, this program, once running,

takes up less than 1K of memory; A$ just keeps

reusing the same 128 bytes.

To use this utility, type it in and save it with

LIST"C:". Load the program you want to save, or

start typing in a new program. Make sure your

program starts at line 10 or higher. CSAVE it.

Now ENTER"C:" this utility and run it. It will ask

you to start loading the tape with your new'pro-
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gram. If the tape runs all the way through and

ends with an end-of-file flag, you'll get a "GOOD

TAPE" message. If the tape is not readable, you'll
get an error message (my favorite is 143), but your

program is still in the computer, so you can try again.

Delete lines 0 through 9 first, though.

If your tape is of the ENTER"C" variety, just
change the 255 in line 4 to 0, and the program will
verify it, too.

That's all there is to it. Not quite like having a

disk drive, but at least now tape storage will be

far less likely to cause you distress.

Atari Verify

1 CLR :DIM A*(128>:P0KE 203,ADR(A*>-

(INT(ADR(A*>/256)*256):P0KE 204,IN

T<ADR<A*>/256>:REM POKE START LOCA

TION OF A*

2 FOR 1=1536 10 1565:READ A:P0KE I,A

:NEXT I:TRAP 7:REM POKE IN M.L. RO

UTINE AND SET TRAP FOR END OF FILE

FLAG

3 ? CHRS(125>;"INSERT TAPE TO TEST11:

? "PRESS ANY KEY TD BEGIN"

4 CLOSE »1:OPEN #1,4,255,"C:":REM CH

ANGE 255 TO 0 FOR TAPES WITH LONG

INTER-RECORD GAPS

5 FOR 1=1 TO 100000:GET #1,B:X=USR<1

536):REM LOOP THROUGH THIS MORE TI

MES THAN ANYONE WILL EVER NEED

6 POKE 203,ADR(A*)-(INT<ADR(A*>/256)

*256):POKE 204,INT<ADR(A*)/256):NE

XT IsREM EUREKA! RESET POINTER TO

START OF A*

7 IF PEEK(195>=136 THEN CLOSE tt 1 : ? C

HR*<125);"GOOD TAPE":END :REM LOOK

FOR END OF FILE FLAB

8 ? "ERROR - ";PEEK<195>:END :REM TA

PE IS NOT READABLE

9 DATA 104,174,138,2,134,61,160,0,16

2,0,185,0,4,129,203,200,230,203,20

8,2,230,204,196,61,240,3,76,10,6,9

6 €

Program 5: 
Shorter Version Of Righf-Justified Real Numbers 

10 REM .. RIGHT JUSTIFY TO PRINTER 
15 OPENl,4:CMDI 
18 PRINT TAB(40) "OUTPUT" 
19 PRINT TAB(40)"~6 T3":PRINT 
20 INPUT N 
30 IF N=>1 THEN PRINT TAB(40 - LEN(STR$(IN 

T(N))))N 
40 IF N<1 THEN PRINT TAB(39)N 
50 GOTO 20 
60 END 

COMPUTE! 
TOLL FREE 

Subscription 
Order Line 

800-334-0868 
In He 919·275·9809 

Atari Verify 
Michael J Barkan 

Usillg less thall lK of memory, this utility program for 
cassette call save you a lot of time and frustra tioll . 

I had recently made a CSAVEalld a L1ST"C:" (afte r 
abou t five hours of typing) and neither of them 
had saved the program. This sort of thing is more 
than distressing. My solution is neither elabora te 
nor entirely original, but it works. 

Ed Stewart's articl e in COMPUTE!'s Secolld 
Book of Atari on backing up machine language 
ta pes served as the inspiration fo r my program. 
Stewart's program reads a block of da ta from the 
cassette tape, puts it in a string, reads another 
block, adds it to the stri ng, and so on. The string 
eventua lly con tai ns the en tire program. Of course, 
the st ring needs to be as big as the computer's 
memory, so I could n't use the method directly. 

I know absolute ly noth ing about machine 
language except that when I try to change some
thing, the system crashes - so I didn't cha nge 
anything. The trick was to foo l the machine lan
guage program. Locations 203 and 204 (decimal) 
contain the starting address of stnng A$. Alii had 
to do (sounds easy, now) was reset these locations 
so that the machine language subroutine would 
"forget" that it had already put something into 
A$. This means that A$ needs to hold a maximum 
of onl y 128 bytes, the size of one cassette data 
block. Therefore, this program, once run ning, 
takes up less than 1K of memory; A$ just keeps 
reusing the same 128 bytes. . . 

To use thi s utili ty, type it in and save It With 
L1ST"C". Load the program you want to save, or 
start typing in a new program. Make sure yo ur 
program sta rts at line 10 or h ighe r. CSAVE It. 
Now ENTER"C:" thi s utility and run it . It ~III ask 
you to start loading the tape with your new pro-
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gra m. If the tape runs all the way through and 
ends with an end-of-file flag, you' ll get a "GOOD 
TAPE" message. If the tape is not readable, you' ll 
get an e rror message (my favorite is 143), but YOllr 
program is still ill the comp"ter, so you can try aga in . 
Delete lines 0 through 9 first, though. 

If your tape is of the ENTER"C:" varie ty, jus t 
change the 255 in line 4 to 0, and the program will 
ve rify it, too. 

That's all there is to it. Not quite like ha ving a 
disk drive, but at least now tape storage wi ll be 
far less likely to cause you distress . 

Afari Verify 

1 CLR :DIM AS(128):PO KE 2 0 3,ADR(AS)
(INT(ADR(AS)/256)'256):POKE 20 4 ,I N 
T(ADR(AS)/256):REM POKE START LOCA 
TION OF AS 

2 FOR 1=1536 10 1565:READ A:PO KE I,A 
:NEXT I:TRAP 7 :REM POKE IN M.L. RO 
UTINE AND SET TRAP FOR END OF F ILE 

FLAG 
3 7 CHRS(125);"INSERT TAPE TO TEST": 

7 ··PRESS ANY KEY TO BEGIN" 
4 CLOSE *1:0PEN ~1,4,2SS,"C:":REM CH 

ANGE 255 TO 0 FOR TAPES WITH LONG 
INTER - RECORD GAPS 

5 FOR 1=1 TO 100000:GET *l,B:X=USR(l 
536):REM LOOP THROUGH THIS MORE TI 
MES THAN ANYONE WILL EVER NEED 

6 POKE 203,ADR(AS)-(INT(ADR(AS)/256) 
.256) :POKE 204, INT(ADR(AS)/256) :NE 
X T I: REM EUREKA! RESET PO I NTER TO 

START OF As 
7 IF PEEK(195)=1 3 6 THEN CLOSE *1:7 C 

HRS(125);"GOOD TAPE":END :REM LOO K 
FOR END OF FILE FLAG 

B 7 "ERROR - ";PEEK(195):END :REM TA 
PE IS NOT READABLE 

9 DATA 104,174,1 38,2,134,61,160, " ,, 16 
2,O,185,O,4,129,203,200,230,203,20 
8 2 230,204,196, 61, 240,3, 76,10,6 ,9 
6' , © 



EXPLORE A NEW DIMENSION IN SOFTWARE

«>

INTRODUCING ACTION! — Now the fastest 8-bit language

Another first from OSS! ACTION! is a brand new language designed to run on 6502-based computers,

including Atari, Apple II, and Commodore 64. A powerful, structured language, ACTION! can draw out a new,
higher dimension or performance from these machines, with speeds never seen before. ACTION! combines some of
the best features of such languages as Pascal, C, and Algol, and offers speeds over 100 times faster than BASIC interpreters.
ACTION! is ideal for games, music processing, real-time control, and many other applications. But if what you're really

looking for is raw speed in compiled code, ACTION! is just for you. There's more . . . ACTION! comes with a 128-column screen

editor which rivals word processing programs, as well as a monitor mode which allows you to choose between on-line activities.
ACTIONl's unique one-pass compiler will accept code from memory, disk, or cassette, and ACTION! has the ability to include
source library files.

ACTION! is provided in cartridge form only. Introductory price for ATARI Version $99.00-
Call or write for availability of Apple II and Commodore 64 Versions.

A Strong Software Family

Other major systems software products from OSS include:

BASIC A+

C/65

MAC/65

BUG/65

the only logical upgrade to Atari BASIC with extra

features for names and business programs....580.00

the first native mode small c" compiler lor Atari

and Apple computers....S80.00

the rinest and fastest complete 6502 macro
assembler/editor package you can buy....S80.0Q

a powerful, self-relocatable debugger. FREE with
MAO65....S34.95

And More...

OS/A + , the first and finest operating bystem for BOTH Atari and Apple il

computers, is NOW included FREE as a part of every OSS systems software

package. OS/A + features a keyboard-driven, easy-to-use command processor,

several simple resident commands, and logical and readable requests for even the

most sophisticated utility commands. Versions of OS/A+ for some higher

capacity drives are available at extra cost.

NOTE: Unless otherwise noted, all OSS products require 48K and at least

one disk drive.

ASK YOUR DEALER, or call or write for our brochure.

ATARI. APPLE II. .ind TINY C are trademarks of Atari. Inc.. Apple Computer. Inc.. and
Tinv C Associates, respectively. MAC/65. C/65. BASIC A + . BUG/65, and OS/A+ are

trademarks of Optimized Systems Software, Inc

tOSS*g Optimized Systems Software, Inc. 10379 Lansdale Avenue • Cupertino • California " 95014 • (408) 446-3099

INTRODUCING ACTION! - Now the fastest 8-bit language 
Another first from aSS! ACTION! is a brand new language designed to run on 6S02-based computers. 

including Atari , Apple 1I, and Commodore 64. A powerful, structured language. ACTIONl can draw out a new, 
higher dimension of performance from these machines, with speeds never seen before. ACTION! combines some 0 

the best features of such languages as Pascal, C, and Algol , and offers speeds over 100 times faster than BASIC interpreters. 
ACTION! is ideal for games, music processing, real-time control , and many other applications. But if what you're really 

looking for is raw speed in compiled code, ACTION! is just for you . There's more. . ACfIONI comes with a U8-column screen 
editor which rivals word processing programs. as well as a monitor mode which allows you to choose between on-line act ivities. 
ACTTONI 's unique one-pass compiler will accept code from memory, disk. or cassette, and ACTION! has the ability to include 
source library files. 

ACTION! is provided in cartridge form only. Introductory price for ATARI Version $99.00. 
Call or write for availability of Apple II and Commodore 64 Versions. 

A Strong Software Family 
Other major systems software products from ass include: 

BASIC A+ 
C! 65 

MAC / 65 

BUG / 65 

the: o nly logical upgrade to Atari BASIC with exira 
features for games and business programs .... S80.00 

the firs t native mode "small c" compLier for Atari 
and Apple computers .... S80.00 

the rines! and fastest complete 6502 macro 
assembler/ editor package you can buy .... S80.00 

a powerful. self·relocatable debugger. FREE with 
MAC/6S .... S34.95 

And More ... 
OS/A +. the first and finest operating system fo r BOTH Alari and Apple II 

computers. LS NOW included FREE as a part of every OSS systems software 
package. OS/ A + features a keyboard-driven. easy· t<>-use command processor. 
several simple resident commands. a nd logical and readable requests for even the 
mOSI sophislicated utility commands. Versions of OS/ A+ fo r some higher 
capacity drives are available at extra cost. 

NOTE; Unless otherwise noted. all OSS products require 48K and 011 leasl 
one disk drive. 

ASK YOUR DEALER. or call o r write fo r our brochure. 

ATARI. APPLE n. and TINY C art tradtmuks of "tui. Inc .. Applt Computtr. Inc .. and 
T":r. C Auod'l1es. rt$~llvdy . MAC /OS. C/65. BASIC A + . BUC/6S. and OS/A+ art 
In tmark~ of OplimiLM Sysitm5 Softwart. Inc 

CIa Optimized Systems Software, Inc. 10379 Lansdale Avenue' Cupertino' California' 95014 • (408) 446-3099 



Lyco Computer Marketing & Consultants

TO ORDER

CALLUS

TOLL FREE 800-233-8760
In PA 1-717- 327-1824'

PERCOM DRIVE
SINGLE DRIVE AT88 $379.00

ADD ON $289.00

SINGLE DRIVE 40S1 $479.00

ADD ON $329.00

DUAL DRIVE 40S2 $845.00

DUAL HEAD SINGLE DRIVE 44S1 ... $649.00

DUAL HEAD DUAL DRIVE 44S2 ... -$989.00

HARD DISK DRIVES for

APPLE IBM-PC TRS60*

5MAGABYTE DRIVE $1099.75

10 MEGABYTE DRIVE $1399.75
15 MEGABYTE DRIVE $1799.75

20 MEGABYTE DRIVE $2275.75

■Add S30 OO for TflS-80 Dnves

JOYSTICKS
POINT MASTER S12.75

SANYO

WIC0
APPLE - VIC - ATARI - Tl

COMMAND CONTROL $20-75

RED BALL »22.75

TRACK BALL *51.75

EXTENSION CORD S9.75

APPLE ADAPTOR $18.05

T.I. ADAPTOR $9.95

PRINTER RIBBONS

PROWRITER $9.95

NEC 2/S19.75

SMITH CORONA ...$8.50

EPSON $10.95

MBC 1OO (wllh mlcropro] ...tl549.00

MBC 125O COMPUTER S2195.00

MBC 4O5O COMPUTER $2749.00

EFD 160 ADD-ON DISK $499.00

5500 LETTER QUALITY

PRINTERS «49.00

INTERFACING

AVAILABLE FOR

APPLE EPSON

VIC 20 NEC

ATARI PROWRITER

VIC 64 SMITH-CORONA

APPLE DUMPLING GX .....$99.75

APPLE DUMPLING 64...(16 Buffer)-. $179.75

AVE= PRINTERS
GORILLA GX-100 $199.00

GEMINI 10 $319.00

PROWRITER I 8510 $369.00

NEC 8023 $399.00
OKIDATA 92 SSAVE

PROWRITER 2P $699.00

GEMINI 15 $449.00

PRINTMASTER .... $1 589.00

SMrTH CORONATP1... $549.00

CITOH86OOB *1025.00

OKIDATA 82 SAVE

OKIDATA 83 LOWEST

0K.DATA84P

OKIDATA 93 s

TRACTOR S49.75
STARWRITER $1099.00

BLANK DISKETTES

ELEPHANT $18.25

MAXELL MDI $32.75

MAXELL MDII $42.75

DISK CASE . (holds 10) $4 95

DISK CASE .(holds 50) S19 75

ROM CASE (holds 10) $19 75

KANGROO $17.75

BULK DISKS (qty 1 SO) 51.50 oa.

CALL for PRICES on

RANA DISK DRIVES

MICROMAINFRAME DRIVES

VIC 20 SCALL

VIC 64 SCALL

1 542 DISK DRIVE $339.75

1525 PRINTER $339 75

1530 DATASETTE S69.75

1110 8K RAM S53.75

1211 SUPER EXPANDER ...$53.75

1212 PROGRAMMERS AID . ..$44.75

1213 VICMON $44.75

VIC 20 DUST COVER S6.99

VIC 64 DUST COVER S6.99

CASSETTE INTERFACE $29.75

6 SLOT EXPANSION $89-75

3 SLOT EXPANSION $29.75

CARDCO

0 SLOT EXPANSION S7S.95

3 SLOT EXPANSION $24.95

UNIVERSAL CASSETTE

INTERFACE $29.95

VIC 20/64 PRINTER

INTERFACE $59.95

CARDADAPTER/1

(ATARI VCS) $09.95

10K RAM $59.95

VIC 64/20 UGHT PEN $29.95

MONITORS

NEC JB1200 $125.00

NEC JB1201 $155.00

NEC TC1201 *315.00

AMDEK 300G *1 59.00
OO

MM

MODEMS
ANCHOR MARK I $79.00

ANCHOR MARK II $79.00

HAYES SMART $239.OO

HAYES MICRO II $309.OO

CAT $144.00

D-CAT $155.OO

J-CAT $11 5.00

APPLE CAT II $279.00

212 APPLE CAT S5S9.OO

Lyco Computer Marketing & Consultants 
TO ORDER TOLL FREE 800-233-8760 

CAUUS In PA , ·717· 327-1824' 

'PE'ReOM DRIVE 
SINGLE DRIVE AT88· ................ $379.00 

ADD ON .......... .. ............. $289.00 
SINGLE DRIVE 4051 ................ $479.00 

ADD ON .... . ............. . ...... $329.00 
DUAL DRIVE 4052 ................. $845.00 
DUALHEADSINGLE DRIVE 4451 ... $649.00 
DUAL HEAD DUAL DRIVE 4452 .... $989.00 

HARD DISK DRIVES for 
APPlE IBM-PC TRS-8CY 

5 MAGABYTE DRiVE . ... ................... $1099 .75 
10 MEGABYTE DRiVE .... ................. $1399.75 
15 MEGABYTE DRiVE ..... .............. .. $1799.75 
20 MEGABYTE DRIVE ................. ... . $2275.75 

WICO 
APPLE· VIC· ATARI • TI 

CO .... AND CONTROl ........ • 20.75 
RED BAU ....•.. • .....••.•• .. . 122.75 
TRACK BALL .••••••••••.•••..• SS1 .7S 

EXTENSIOH CORD .........•. Ig ,75 

APPLE AOAPTOR .. ........ . S18.gS 
T. I. ADAPTOR .• .. . . .. . ..•. .. . .• a.as 

PRINTER RIBBONS 

PROWRITER .. .. .... $9.95 
NEC ......... ... 2/$19.75 
SMITH CORONA ... $8.SO 
EPSON ............ $10.95 

SANVO 

MBC 100 (wHh mk:ropro) . •. • 1548.00 
MBC 1250 COMPUTER •••••• 121 !itS.DO 
Mac ~ COMPUTER •••••• 12748.00 
EFD 180 ADD-ON DISK .•...•• 146.00 
5500 LETTER OUAUTY 

PRINTERS 

INTERFACING 
AVAILABLE FOR 

APPLE 
VIC 20 
ATARI 
VIC 64 

EPSON 
NEC 

PROWRITER 
SMITH·CORONA 

APPLE DUMPLING GX ..... • ..... 599 .75 
APA..E CJ..ll,lllPUNG 64 •.• "8 ~ ... 5179.75 

E ~"~:I:~· PRI NTER 
GORI LLA GX-1 00 ...................... $199.00 
GEMINI 10 ............................. $319.00 
PROWRITER I 8510 .................... $369.00 
NEC 8023 .............................. $399.00 

OKIOATA 82 ........•..•.. . ISAVE 

OKIDATA 82 . ..... .. SAVE PROWRITER 2P .. ... 5699.00 
OKIDATA 83 .. ...... LOWEST GEMINI 15 ...... .... 5449 .00 
OKIOATA 84P . . ..... ::~~~LE 
OKIDATA 93 .. ...... SAVE 

PRINTMASTER .... 51589 .00 
SMITH CORONA TP1 . .. $549.00 

TRACTOR ....... ...... $49.75 

BLANK DISKETTES 

ELEPHANT .... ....... 518.25 
MAXELL MDI.· .. .... .. 532 .75 
MAXELL MOil ........ 542. 75 

DISK CASE .. _,_ (holds 101 . . ... 54 .95 
DISK CASE ... . (holds SOl . $19 . 75 
ROM CASE .. (holds 10) $1975 

KANGROO . .•..•.• . .•..•..•..... 117.75 
BULK DISKS (Qty1501 ...•..• 11 .50 ••. 

CALL lor PRICES on 
RANA DISK DRIVES 
MICROMAINFRAME DRIVES 

tical i Ii i ~a 
VIC 20 ..•...................... SCALL 
VIC 84 ..................... . ..... SCALL 
1542 DISK DRIVE ......... S339 .75 
1525 PRINTER ............. SJ39.75 
1530 DATASETTE 
"'0 8K RAM ....... S53 .75 
, 211 SUPER EXPANDER ... S53 .75 
1212 PROGRAMMERS AID ... S44 .75 
1213 VICMON ..... S44 .75 
VIC 20 DUST COVER ............. S6 .99 
VIC 64 DUST COVER ... . .. $6 .99 
CASSETTE INTERFACE 
6 SLOT EXPANSION ... 
J SLOT EXPANSION 

CARDCO 

8 SLOT EXPANSION .•....•.... In.85 
3 SLOT EXPANSION ..•........ 12 • • V5 
UNIVERSAL CASSETTE 

INTERFACE ..• .. ..•. . ...•..• . . '28.85 
YIC 201M PRINTER 

INTERFACE •...•....•.•• .. •... 158.85 
CARDAOAPTER/1 

(ATARI YCS) ..•.•....•..•..•..• 188.V5 
18K RAM •.. •. . .....• ... ......•.. 15V. V5 
YIC 14/ 20 UGHT PEN .•........ 128.85 

MONITORS 

NEC JBI2&o .............. 1125.00 
NEC JB1201 ....... ....... 1155.00 
NEC TCU01 .........•.... 1315.00 
AMDEK 300G .............. 1158.00 

MODEMS 
ANCHOR MARK I ...... 519.00 
ANCHOR MARK II. .. 579 .00 
HAVES SMART . •............. 5239.00 
HAVES MICRO II .............. 5309.00 
CAT ........................... S144 .00 
o-CAT .•. . ••........ . ....•.... . . 1155.00 
J-CAT •. . ....•..•....•......•. . . 1115.00 
APPLE CAT 11 ...•....•..•...... 1278.00 
212 APPLE CAT ......• .. ...... 1588.00 



Lyco Computer Marketing & Consultants

TO ORDER

CALL US

TOLL FREE 800-233-8760
In PA 1-717-327-1824

800 48K... $459.00
with purchase of Programmer $49.00

FREE CATALOG with over 60 manuf. for ATARI

ATARI 810 .$409.

STALL
s

HARDWARE
810 DISK DRIVE.S419.OO

410 RECORDER S75.OG

1010 RECORDER S75.OO

850 INTERFACE.S1 64.00

4OO16K

4O064K

1200 64K SCALL

1025 PRINTER . S419.75

PACKAGES

CX482 EDUCATOR *109.75
CX 483 PROGRAMMER $51.75

CX488 COMMUNICATOR ...$219.00

CX419 BOOKEEPER $104.75

KX71O4 ENTERTAINER 163.75

MINER 2049er

ZAXXON $29.75

MONKEYWRENCH. $52.75
BANKSTREETWRITER . .$49.75

JUMPMAN $26.75

PHAROAHS CURSE . S24.75

FORT APOCALYPSE $24.75

ELIMINATOR S18 75

NEW RELEASES

■ $32.75
JUMPMAN D $26.95

SHAMUS 2 C/D $24.95

PINHEAD C/D S22.95

BOOK of ATARI

SOFTWARE 1983

346 pages S16.75

SOFTWARE

OIX ..$31.75

CXL4O1 2 MISSILE COMMAND ..$25.75

CXL4O1 3 ASTEROID $25.75

CXL4O20 CENTIPEDE $29.75

CXL4O22 PACMAN $29.75

CXL4O11 STAR RAIDER $29.75

CXL4OO4 BASKETBALL $25.75

CXL4O06 SUPER BREAKOUT $25.75

CXL4OO6 SPACE INVADER 125.75

CX81 30 CAVERNS OF MARS $27.75

CXL4O07 MUSIC COMPOSER-...$33.75

CXL4O02 ATARI BASIC $45 75

CX81 26 MICROSOFT $65.75

CXL4OO3 ASSEMBLER

EDITOR $45.75

CX81 26 MACRO ASSEMBLER .. $69-75

CX415 HOME FILING

MANAGER 141 75

GALAXIAN $29.75

DEFENDER $29.75

DIG DUG $29.75

SPEED READING $53.75

ATARI WRITER $54.75

BOOKKEEPER $102.75

CX4O18 PILOT HOME $54.75

CX4O5 PILOT EDUCATOR $91.75

CX4O4 WORD PROCESSING ... $99.75

BUSINESS SOFTWARE
VISICALC $159.75

LETTER PERFECT $115.75

LETTER PERFECT (ROM) $149.75

DATA PERFECT *99.75

TEXT WIZZARD $79.75

SEPLLW1ZZARD $64.75

FILE MANAGER SCO ■ $09.75

HOME FILING MANAGER $41.75

BOOKKEEPER $119.75

C. R.I.S $199.75

ATARI WORD PRO $1O9.75

TAX ADVANTAGE $35.75

HOME ACCOUNTANT $59.75

ENTERTAINMENT

SOFTWARE

CRISIS MOUNTAIN $25.95

WARLOCKS REVENGE $25.95

CHOPLIFTER $22.75

TEMPLE OF ASPHI $26.75

STAR WARRIOR $26.75

INVASION ORION $19.75

KING ARTHUR'S HEIR $22.75

RESCUE ATRIGEL $22.75

PACIFIC COAST $23.75

CANYON CLIMBER $23.75

CLOWNS & BALLOONS $23.75

MICRO PAINTER $23.75

SANDS OF EGYPT $23.75

APPLE PANIC $21.75

SERPENTINE $25.75

STAR BLAZER $24.75

WIZARD A PRINCESS $22.75

FROGGER $22.75
CROSS FIRE $32.75

SAM SPEECH $45.75

VOICE BOX II $125.75

GORF (ROM! $29.75

WIZARD OF WAR $26.75

PREPPIE2 $19.75

STRATOS $23.75

SEA DRAGON $23.75

POOL 1.5 $24.75

POOL 4OO $28.75

SPEEDWAY BLAST $28.75

BAJA BUGGY $23.75

STARBOWL

FOOTBALL $28.75

SUBMARINE COMMANDER ... .$34.75

JUMBO JET $34.75

KICKBACK $34.75

SOCCER $34.75

SHAMUS $22.75

SLI ME $22.75

POLICY

DEALER INQUIRIES INVITED

I In-Stock items shipped within 24 hours of order. Personal

Check! require four weeks clearance before shipping. No

d*pout for COD orders PA residents add sales tai All products

subject to availability and price change. Advertised prices

show 4^d discount offered lor cash. Add 4^ (orMastercardand

| Visa. FREE SHIPPING ON PREPAID CASH ORDERS

16K ATARI RAM $49.75

32KRAM $69.75

48KRAM $99.75

64KRAM $129.75

128K RAM DISK ....$399.75

INHOME KEYBOARD $49.75

TARA KEYBOARD $99.75

TECHNICALNOTES... $29.75

80 Column Screen Board S279 75

EDUCATIONAL

SOFTWARE

STATES « CAPITALS £12 75

EUROPEAN COUNTRIES SI 2 75

FRENCH $45.00

GERMAN $45 00

SPANISH $45 00

ALIEN ENCOUNTER $25.75

GULP S25 75

FRENZY S25 75

BATTLING BUGS $25 75

COMPU-MATH $23.75

COMPU-READ $23 75

ADDITION $1495

ANALOGIES S1495

LETS SPELL S14.95

MEMORY BUILDER $14 95

M1NICROSSWORD 514 95

NUMBER SERIES SI 4.95

PRESCHOOL 10 BUILDER 114.95

READING COMP S 14.95

SAMMT the SEA SERPENT S14.95

SPELLING BUILDER S'4.95

STORY BUILDER $14.95

VOCABULARY ONE S14.95

VOCABULARY TWO SI4.95

WORD SEARCH SI4.95

PLAYER MISSILE S24.75

MATH tor FUN S13.95

MUSIC LESSON $24.95

FIGURE FUN $24.95

TO ORDER

CALL TOLL FREE

1800-233-8760
In PA 1-717- 327-1824

or sand order to

Lyco Computer

P.O. Box 5O88
Jersey Shore. PA 1 7740

Lyco Computer Marketing & Consultants 
TO ORDER TOLL FREE 800-233-8760 

CALL US 'n PA ' ·717·327·1824 

800 48K ... $459.00 
with purchase of Programmer .. . .. .. . .... . . . .... ... . .. . ... $49.00 

FREE CATALOG with over 60 menuf. for ATARI 

810 DISK ORIVE .$419.00 
41 0 RECORDER .,$1S.<X. 
1010 RECOROER .575.00 
850 INTEAFACE .Sl64.00 

MINER 20498r •. . $32.75 
ZAXXON .......... $29.75 JUMPMAN 0 ... .. ...... 128.95 

SHAMUS 2 CIO .. .. • .. . 12 ... 95 
MONKEYWRENCH. S52.75 

BANK STREET WAITER .. 549 . 75 
ptNHEAO C/ D .......... 122.95 

400 16K ....... S CALL JUMPMAH ..... . 526 .75 
52" .75 
12" .75 

BOOK of ATARI 
SOFTWARE 1983 

16K ATARI RAM .. ... . $49.75 
40064K ...... S 
1200 64K ....... SCAlL 

PHAAOAH 'S CURSE . 
FORT APOCALYPSE . 32K RAM . .. . •........ $69 .75 

48K RAM . ... • . . . ..... $99 .75 
64K RAM • . .... . . .... $129. ;'5 

1025 PRINTER . 541 9 .7 5 

CX482 EDUCATOA . . ... 5109 .75 
ex 483 PROGRAMMER . . 151 .75 
C)\488 COMMUNICATOR ... 5219 .00 
CX419 BOOKEEPER ....... 5 184 . 75 
K,II;7 104 ENTERTAINER . .... . S63 .75 

SOFTWARE 
OIX ........................ . .. 531.75 

CU4012 MISSilE COMMAND .. S25.75 
CXL401 3 ASTEROID .. . ... .. $25.75 
CU4020 CENTIPEDE . . .. , . .. 529.75 
CXl4022 PAC MAN .......... _ ... 129.75 
CXL4011 ST ... R RAIDER . .... .•.. 129.75 
CXL4004 B"'SKETB ... LL . ··· .. . •. 125.75 
CXL.a06 SUPER 8RE ... KOUT .•.•• 125.75 
CXL4008 SP ... CE INV ... DER .. .•... 125.75 
CX8130 CAVERNS OF MARS ..•.. 127.75 
CXL4007 MUSIC COMPOSER ... $33 .75 
CXL4002 ... T ... RI B"'SIC ......... . $45 .75 
CX8126 MICROSOFT .. 165.75' 
CXL4003 ASSEMBLER 

EDITOR .... .. ............. .... 145.75 
CX8126 M"'CRO "'SSEM8LER .. 169.75 
CXC15 HOME FILING 

M ... N"'GER .•................. S41 .75 
GALAXI ... H ••..••. . ...•. . ....•. . : 129.75 
DEFENDER ...•••.•........... •. 129.75 
DIG DUG .•. •... . ....... . . . .•. . .• 129.75 
SPEED READING .. .. ........... $53 .75 
ATARI WRITER .................. '5-4.75 
BOOKKEEPER •... .. •. . •...... . • 102.75 
CX4018 PILOT HOME .......... . 54.75 
CX 405 ptLOT EDUC"'TOR ..... . 91. 75 
CX404 WORD PROCESSING ... . ~. 75 

BUSINESS SOFTWARE 
VISICALC .••..•.. . . . .•. . .. . ..•. • 159.75 
LETTER PERFECT .. ........... . ,15.75 
LETTER PERFECT (AO .. ) ..... . , .. 9 .75 
DATA PERFECT ................. . ~.75 

TEXT WIZZARO .• •.• . . . • . . . •. . •• '79.75 
SEPLL WlZZARD ... .. ...... .. .. M4.75 
FILE ..... NAGER 800+ ... .. . .. .. '89.75 
HO"E FlUNG ..... NAGER ..... . 541.75 
BOOKKEEPER ................. . 119.75 
C.R.t S ......................... . 1~.75 

... T ... RI WORD PRO ............. . 109.75 
TAX ADVANT ... GE .... .... .. . .. .. '35.75 
HOME ACCOUNTANT .. ... .. . .. '59.75 

SOFTWARE 
CRISIS MOUNT ... IN ............. 125.95 
W ... RLOCKS REVENGE ......... 525.95 
CHOPLIFTER ................... 522 .75 
TEMPlE OF "'SPHI ............. 526.75 
ST ... R W ... RRIOR ............ . ... . 5~6.75 
INV ... SION ORION .. . ........... 519 .75 
KI NG ... RTHUR' S HEIR .......... 522 .75 
RESCUE ... T RIGEL ............. 122.75 
PACIFIC CO ... ST .......... . ..... 123.75 
CANYON CLIMBER •...•........ 523.75 
CLOWNS" B ... LLOONS ......... 523.75 
,M ICRO P ... INTER ...•.. . •......•. 523.75 
SANDS OF EGYPT .............. 523.75 
APPlE PANIC ................... 121 .75 
SERPENTINE ... .... . .. ........ 125.75 
STAR BLAZER ............... .. . 12 .. . 75 
WIZARD" PRINCESS .......... 122.75 

FROGGER . .. •••... .. . $22.75 
CROSS FIRE .................... 132.75 
SAM SPEECH .............. ..... $45.75 
vOice BOX 11 ........ .. ........ . 125.75 

GORF (00 .. ' .................... 529.75 
WIZARD OF W ... R .. . ... ......... 526.75 

PREPPIE 2 .... • .. ..... $19.75 
STRATOS ....................... 123.75 
SEA DRAGON .....• . .•. .. ....•.. 123.75 
POOL·1.5 ....... . ....... .. ....... 52 ... 75 
POOL400 ...... . ......•......• . . 128.75 
SPEEDW ... Y BlAST ...•..•...•.. 128. 75 
BAJ ... ·BUGGY ................... . 23 .75 

STARBOWL 
FOOTBALL . ........ $28.75 

SUBMARINE CO .. MANDER ...• 134.75 
JUMBO JET ..... . ...•..•• .. •. . .• 134.75 
KICKB"'CK •..... . . . .•..•. . .•...• 534.75 
SOCCER .......... . .. . .. ........ 534.75 
SH ... MUS .............. . . ........ . 22 .75 
su .. e .. .. . ........... . .......... . 22 .75 

- POLICY 
DEALER INQUIRIES INVITED 

128K RAM DiSK . . .. $399.'75 
INHOME KEyBOARD ........... $49.75 
T ... RA KEYBO ... RD ............... . ~. 75 

TECHNICAL NOTES . .. $29.75 
Sc,een Board .... . 5279. 75 

EDUCATIONAL 
SOFTWARE 

STA res & CAPITALS 
EUROPEAN COUNTRIES 
FREN CH ............. . 
GERMAN 
SPAN ISH ................... . 

51 2 75 
. 512.75 
. $45.00 

.. $45.00 

. . $4 5.00 

.. $25 .75 ALIEN ENCOUNTER .. . 
GULP ............ . .... $25 .75 
FRENZy ............ . 
BArrLING BUGS 
COMpu·MATH 

. ..... $25.75 
.... $25.75 

.......... 523 .75 
COMpu·REAO .................. $23 .75 
ADDITION .. $14 .95 
ANALOGIES .. . 
LET'S SPE LL ... . 
MEMORY BUILDER 
MINICROSSWORD 

..... . $14 .95 
514 .95 

. $ 14.95 
..... $14 .95 

NUMBER SERIES .... 51 4.95 
PRESCHOOL 10 BUILDER . . .. $14 .95 
READIN G COMP .. $14 .95 
SAMMT Ihe SEA SERPENT . . 514 .95 
SPELLING BUILDER .$14 .95 
STORY BUILDER . . .. $ 14 .9 5 
VOCABULARY ONE .... 5 14.95 
VOCABU LARY TWO . . . 514 .95 
WORD SEARCH . 514 .95 
PLA YER MISSILE ...... 524 .75 
MATH to r FUN . 513.95 
MUSIC LESSON ...... .......... 524 .95 
FIGURE FUN .. . ...... 524.95 

In,Slock it.m •• hlpped within 24 hou,. 01 ord.r. Personel 
,.-quir. ' our .",..k. cl •• renc. belo, •• hipping . No 
'oreOD ord.,.. P ... , •• id.nt.edd ... 1 •• le • . "'Ilprod uct • 
to ..... iI.blllty .nd price cheng . . ... d .... rti.ed p rIC.' 

.how""'o d i.count oNered lorce.h. "'dd 4~ 10rMe.lerca'd end 
Vi ... . FREE SHIPPING ON PREP ... ID CASH ORDERS 



PLOTting On The Apple

Thomas P. Anderson

How to plot and handle the screen on Apple's high

resolution screen. Requires 16K RAM. This machine

language routine simplifies screen graphics.

This little study of mine, which began about three

months ago, first started after I had written a short

BASIC program to plot pictures on the high reso

lution screen with four lines of text at the bottom.

The entire screen memory had to be saved to store

the picture on the disk. To avoid this waste of

space, I decided to find out the memory locations

of the four bottom screen lines. I could then devise

a method of saving all screen memory except for

those four lines.

I quickly found the necessary addresses, but

in the process I also noticed how strangely the

screen memory was laid out. There had to be a

way of decoding the inconsequent order of screen

memory, so that a specific point on the screen

could be referenced easily.

How does Applesoft do it? I found absolutely

no documentation of this subject. I could have

waded through about 8K of disassembled code

and still not found the answer, so I was on my

own in figuring this one out. In this article, I am

relating to you what I have found out about PLOT

ting on the high resolution screen in machine

language.

Base Addresses

First of all, a review of the hi-res screen layout.

The screen has a resolution of 192 lines by 280

dots. The lines are referenced by the decimal

values 0-191, and the dots are referenced by the

decimal values 0-279. The position of (0,0) is in

the upper left-hand corner.

Seven consecutive dots of a line are controlled

by the value stored in one byte of memory, so 40

bytes are required to control one line. These 40

bytes, referenced by the decimal values 0-39, I

will call the column position. The zero column

position is the base address in memory of the

line. To see what values are necessary to turn on

a dot, we have to look at the bit patterns of the

controlling byte.
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Screen Column Position

0 12 3 4 5 6

Controlling Memory Byte

76543210

Shown above are seven consecutive dots on

the screen and the controlling byte. If bit three of

the controlling byte is on, then the dot in position

three within the column will be on. Bit seven of

the controlling byte will be zero for this article,

since I am not concerned here with manipulating

the screen colors.

What To Calculate

Once I had reviewed the basics of screen memory,

my problem became defined for me. The routines

I had to write would take two decimal values: 1) a

line number in the range of 0-191, and 2) a dot

position in the range of 0-279. From these values

the routines would calculate:

1) The 16-bit hexadecimal base address,

2) The column position in the range of 0-39,

and

3) The dot position within the column in the

range of 0-6.

I will explain the calculation of the base ad

dress first, since it is the complicated one. To un

derstand this, I had to know what all the possible

base addresses of page two could be. I used page

two during the testing because PLOTting on page

one wrote over my source file in memory, and it

had to be reloaded after every test.

All base addresses lie within the range of

$4000-$7FD0. This means that the high byte of

our address will be in the range of $40-$7F, and

the only possibilities for the low byte are $00, $28,

$50, $A8, or $D0. To see how this works exactly, I

assigned variables to the bit positions of the line

number.

Since we know the maximum and minimum

value of the base address, we know that certain

bits of the base address will always be off or on

no matter what the line number is. Shown below

are the assigned variables of the line and the start

ing framework of the base address.

PLOTting On The Apple 
Thomos P Anderson 

How to plot alld hal1dle the screel1 011 Apple's high 
resollltiol1 screen. Reqllires 16K RAM. This lIIachil1e 
lallgllage rOlltille silllplifies screen graphics. 

This little study of mine, which began about three 
months ago, first sta rted after I had written a short 
BASIC program to plot pictures on the high reso
lution screen with four lines of tex t at the bottom. 
The entire screen memory had to be saved to store 
the picture on the disk. To avoid this waste of 
space, I decided to find out the memory locations 
of the four bottom screen lines . I could then devise 
a method of saving all screen memory except for 
those four lines. 

I quickly found the necessary addresses, but 
in the process I also noticed how strangely the 
screen memory was laid out. There had to be a 
way of decoding the inconsequent order of screen 
memory, so that a specific point on the screen 
could be referenced easily. 

How does Applesoft do it? I found absolutely 
no documentation of thi s subject. I could have 
waded through about 8K of disassembled code 
and still not found the answer, so I was on my 
own in figuring this one out. In thi s article, I am 
relating to you what I have found out about PLOT
ting on the high resolution screen in machine 
language. 

Base Addresses 
First of a ll, a review of the hi-res screen layou t. 
The screen has a resolution of 192 lines by 280 
dots. The lines are referenced by the decimal 
va lues 0-191, and the dots are referenced by the 
decimal va lues 0-279. The position of (0,0) is in 
the upper left-hand corner. 

Seven consecutive dots of a line are controlled 
by the value s tored in one byte of memory, so 40 
bytes are required to control one line. These 40 
bytes, referenced by the decimal values 0-39, I 
will ca ll the column position. The zero column 
position is the base add ress in memory of the 
line. To see what va lues are necessa ry to turn on 
a dot, we have to look at the bit patte rns of the 
controlling byte. 
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Screen Column Position Controlling Memory Byte 

I I I I I I I I III I I I I I I I 
0123456 7 6 5 4 3 210 

Shown above are seven consecutive dots on 
the screen and the controlling byte. If bit three of 
the con trolling byte is on, then the dot in posi tion 
three within the column will be on. Bit seven of 
the controlling byte will be zero for this a rticle, 
since I am not concerned here with manipulating 
the screen colors . 

What To Calculate 
Once I had reviewed the basics of screen memory, 
my problem became defined for me . The routines 
I had to write would take two decimal values: 1) a 
line number in the range of 0-191, and 2) a dot 
position in the range of 0-279. From these values 
the routines would calculate: 

1) The 16-bit hexadecimal base address, 
2) The COII/IIII1 positioll in the range of 0-39, 
and 
3) The dot positiollwithil1 the COllllllll in the 
range of 0-6. 

I will explain the calculation of the base ad
dress fi rst, since it is the complicated one. To un
derstand this, I had to know what aU the poss ible 
base addresses of page two could be. I used page 
two during the testing because PLOTting on page 
one wrote over my source fil e in memory, and it 
had to be reloaded after every test . 

All base addresses lie with in the range of 
$4000-$7FOO. This means that the high byte of 
our address will be in the range of $40-$7F, and 
the on ly possibilities for the low by te a re $00, $28, 
$50, $A8, or $00. To see how this works exac tly, I 
assigned variables to the bit positions of the line 
number. 

Since we know the maximum and minimum 
va lue of the base address, we know that certa in 
bits of the base address will always be off or on 
no matter what the line number is. Shown below 
are the assigned va riables of the line and the sta rt
ing framework of the base address. j 



Line Number

A B C D E F G H

76543210

Base Address

0 1 0 7 7 7 7 7 ? ? ? ? ? 0 0 0

76543210 76543210

High Byte Low Byte

Figuring Bit Positions

The steps that follow are the ones that I used to

figure the bit position of the line that would de

termine the value of a bit position in the base

address.

1. Choose a questionable bit position of the

base address.

2. Determine all the possible values of that

byte if the bit is on.

3. Determine all the possible values of that

byte if the bit is off.

4. Determine all the possible values of the

line number based on the values found in

Step 2.

5. Determine all the possible values of the

line number based on the values found in

Step 3.

6. By examining the binary values of the line

numbers, the bit patterns are easily seen.

There will be one bit position in the values

from Step 4 that is always the complement of

that same bit position in the values from Step

5. Therefore, this bit position of the line

number is the determining bit for the ques

tionable bit in Step 1.

Using these steps for all questionable bits of

the base address, I ended up with the representa

tion of the base address as shown below.

Base Address

0 1 0 F G H C D E A B A B 0 0 0

76543210

High Byte

76543210

Low Byte

Now that I had figured out the starting and

ending representations, I wrote the routine HBAS-

CALC to perform this operation. This routine is

shown in Program 1. The routine is entered with

the line number in location HCV and exits the

routine with the base address in locations HBASL

and HBASH. The documentation explains the

process and shows how the variable representa

tions are manipulated by each instruction. This

routine can be easily changed to use page one by

changing the instruction ORA#$40 to ORA#$20

and setting the appropriate soft switches for page
one.

That may have been a bit complex; but now

that you have the HBASCALC routine, you won't

have to follow those steps as I did.

Calculating the column position and the dot

position within the column was a simpler task for

me. Since there are 280 dots to represent with 40

bytes of memory, I needed to divide the dot posi

tion by seven. The quotient would be the column

position, and the remainder would be the dot

position within the column. At first I used the

standard 16-bit by 16-bit division routine, but this

process seemed a little slow for PLOTting.

So I tried another routine which simply sub

tracted seven from the dot position until it went

to lessthan zero. An index register was used to

count the number of times seven could be sub

tracted, which gave me the column position, and

then adding seven back to the now negative dot

position gave me the dot position within the

column.

Being unsure of the speed of this routine, I

calculated the time required by each routine to

plot 280 positions, one full line, and I found that
the second routine used about 120,000 machine

cycles less than the standard routine. The faster

routine is called DIVIDE and is shown with the

demo program (Program 2).

Plotting A Grid

This division process is the most time consuming

aspect of hi-res plotting. I learned quickly that if

the main driving routine consists of nested loops,

as Hi-res Grid Demo does, then the division

routine should be used in the outer routine, or

the entire routine will be greatly slowed. If the

division is performed in the inner loop, it will be

executed for every dot plotted. If the division is

performed in the outer loop, it will be executed

only when the dot position changes.

Program 2, Hi-res Grid Demo, will accept

input from the user in the range of 1-9. It then

draws the grid with the number input as the

number of spaces between each line of the grid.

The program PLOTs the grid until it goes off the

edge of the screen, and then it goes back and erases

the excess plots to make a neater appearing grid.

The program will terminate with a CONTROL-C.

Hi-res Grid Demo is fairly simple, but its pur

pose is to show you the basic routines used in

PLOTting with machine language. Perhaps it will

stimulate you to look further to other possibilities,

such as color PLOTting, line drawing routines,

animation, and faster game design than BASIC

will allow. I know it has me working on other

ideas. As for my original objective, the saving of

hi-res pictures without the four bottom lines, I

forgot all about that once I discovered the other

interesting possibilities at my fingertips.
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Line N umber 

IAIBlclDIEIFIGIHI 
76 543210 

Base Address 

~I 0~1 -1 ~I 0~1 ~? I'-?'-I -'? I;-? "'-1 -'? I ~I ?~I -? '--1 ?-'I -? '--1 ?-'I -'0 1'-0'-1 -'0 I 
7654321076543210 

High Byte Low Byte 

Figuring Bit Positions 
The 5teps that follow are the ones that I used to 
figure the bit position of the Line that wou ld de
termine the vaLue of a bit position in the base 
add ress. 

1. Choose a questionable bit position of the 
base address . 
2. Determine all the possible vaLues of that 
byte if the bit is on. 
3. Determine aLI the possible va lues of tha t 
byte if the bit is off. 
4. Determine all the possibLe va Lu es of the 
line number based on the vaLues fo und in 
Step 2. 
5. De termine all the possibLe va lues of the 
Line number based on the vaLues found in 
Step 3. 
6. By examining the binary va lues of the line 
numbers, the bit patterns are easiLy seen . 
There will be one bit position in the va Lues 
from Step 4 that is aLways the compLement of 
that same bit position in the values fro m Step 
5. Therefore, this bit position of the Line 
number is the de te rmining bit for the ques
tionable bit in Step 1. 

Using these steps for all questionabLe bits of 
the base address, I ended up with the represen ta
tio n of the base address as shown beLow. 

Base Address 

~lo~I-1~I-o~IF-I~G~I-H~I-c~ID~I 'IE'I-A'I-B'IA'I'B'I-o'l-o'lo'I 
76543210 765432 10 

High Byte Low Byte 

Now that I had figured out the startin g and 
ending representations, I wrote the routine HBAS
CALC to perform this operation . This routine is 
shown in Program 1. The routine is ente red with 
the line number in location HCV and exits the 
routine with the base address in Loca tions HBASL 
and HBASH. The documentation expLains the 
process and shows how the va riable representa
tions are manipulated by each instruction. This 
rou tine can be easily changed to use page one by 
changing the instruction ORA#$40 to ORA#$20 
and setting the appropriate soft switches for page 
one. 

That may have been a bit complex; but now 
that you have the HBASCALC routine, you won' t 
have to follow those steps as I did. 

Calculating the column position and the dot 
position within the column was a Simpler task for 
me. Since there are 280 dots to represent With 40 
bytes of memory, I needed to divide the dot POSI
tion by seven. The quotIent would be the column 
position, and the remainder would be the dot 
position within the column . . At fIrst I used the . 
standard 16-bit by 16-blt diVISion routIne, but thiS 
process seemed a li ttle slow for PLOTting. 

So I tried another routine w hich simply sub
tracted seven from the dot position until it went 
to lessthan zero. An index register was used to 
count the number of times seven could be sub
tracted , which gave me the column position, and 
then adding seven back to the now nega tIve dot 
position gave me the dot position within the 
column. 

Being unsure of the speed of this ro~tine, I 
calculated the time required by each routIne to 
plot 280 positions, one full line, and I found that 
the second routine used about 120,000 machme 
cycles Less than the standard routine. The faster 
routine is called DIVIDE and IS shown With the 
demo program (Program 2). 

PloHing A Grid 
This division process is the most time consuming 
aspect of hi-res plotting. r learned quickly that if 
the main driving routine consists of nested loops, 
as Hi-res Grid Demo does, then the division 
routine should be used in the outer routine, or 
the entire routine will be greatly slowed. If the 
division is performed in the inner loop, it wiU be 
executed for every dot plotted. If the division is 
performed in the outer loop, it will be executed 
only when the dot position changes. 

Program 2, Hi-res Grid Demo, w ill accept 
input from the user in the range of 1-9. It then 
draws the grid with the number input as the 
number of spaces between each line of the grid . 
The program PLOTs the grid until it goes off the 
edge of the screen, and then it goes back and erases 
the excess plots to make a nea ter appearing grid . 
The program will terminate w ith a CONTROL-C. 

Hi-res Grid Demo is fairly simple, but its pur
pose is to show you the basic routines used in 
PLOTting with machine language. Perhaps it will 
stimula te you to look further to other possibilities, 
such as color PLOTting, line drawing routines, 
animation, and faster game design than BASIC 
wiU allow. I know it has me working on other 
ideas. As for my origina l objective, the saving of 
hi-res pictures without the four bottom lines, I 
forgot all about that once I discovered the other 
interes ting possibilities a t my fingertips. 
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Program 1: Base Address Calculation

1 * LISTING i.

2 *

4 *HIRES BASE ADDRESS CALCULATION ROUTINE,PAGE 2*

6 HBASCALC PHA

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

LDA

ASL

ASL

AND

ORA

STA

LDA

LSR

LSR

LSR

LSR

AND

ORA

STA

LDA

AND

PHA

ROR

STA

PLA

LSR

LSR

LSR

ORA

STA

PLA

HCV

+t*ic

#»40

HBASH

HCV

#3

HBASH

HBASH

HCV

tt*CO

HBASL

HBASL

HBASL

;ABCDEFGH;

;BCDEFGHO;

jCDEFGHOO;

jOOOFGHOOj

;O1OFGHOO;

;010FGHOO;

;ABCDEFGH;

;OABCDEFG;

;OOABCDEF-

;00OABCDE;

;OOOOABCD;

;OOOOOOCDs

;O1OFGHCD;

;O1OFSHCD;

;ABCDEFGH;

;ABOOOOOO;

;ABOOOOOO;

|EABOOOOO|

;EABOOOOO;

SABOOOOOO;

;OABOO00O;

jOOABOOOO;

pOOOABOOOj

;EABABOOO;

;EABABOOO;

GET VERT. PDS.(0-191).

SHIFT LEFT UNTIL BITS

"FGH" ARE IN CORRECT POSITION

TURN OFF ALL BUT BITS "FGH".

BIT SIX IS ALWAYS ON.

SAVE THIS PORTION.

START ABAIN.

SHIFT RIGHT UNTIL THE

"E" BIT SHIFTS TO CARRY.

AND BITS "CD"

ARE IN CORRECT POSITION.

TURN OFF ALL BUT "CD" AND

MERGE TO COMPLETE HI-BYTE

WORK ON LO-BYTE.

TURN OFF ALL BUT BITS "AB".

SAVE IT.

GET "E" BIT BACK FROM CARRY.

SAVE THIS PORTION.

PULL BACK BITS "AB" AND

SHIFT RIGHT UNTIL THEY

ARE IN CORRECT POSITION.

MERGE TO COMPLETE LO-BYTE.

33 RTS

Program 2: Hi-res Grid Demo
1 * LISTING 2

2 *

3 ««*******»****«**»*

4 * HIRES GRID DEMO *

5 * BY TOM ANDERSON *

6 *******************

7 *

8 * SYSTEM SOFT SWITCHES

9 *

10 KBD EQU *C000

11 KBDSTR EQU 4C010

12 GRAPHICS EQU *C050

13 HIRES EQU *C057

14 PRIMARY EQU 4C054

15 ALLGR EQU *C052

16 TXTMODE EQU *C051

17 SECOND EQU *C055

18 «

19 »PAGE ONE LOCATIONS USED

20 *

21 CH EQU *24

22 CV EQU *25

23 HCV EQU *25

24 HPOSLO EQU *26

25 HPOSHI EQU *27

26 HBASL EQU *28

27 HBASH EQU *29

28 REMLO EQU *2C

29 REMHI EQU *2D

30 GRIDSZ EQU *2E

31 RTMARB EQU *2F

;READ KEYBOARD

;CLEAR KEYBOARD

;GRAPHICS MODE

;HI-RESOLUTION GRAPHICS

;PAGE ONE

;FULL SCREEN GRAPHICS

;TEXT MODE

;PAGE TWO

;TEXT COLUMN POSITION(0-39)

;TEXT LINE POSITION(0-23)

;HIRES LINE POSITION(0-191)

;HIRES DOT POSITION(0-279)

;HIRES LINE BASE ADDRESS

REMAINDER IN DIVISION ROUTINE

;VALUE OF GRID SIZE
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Program 1: Base Address Calculation 
1 * LISTING 1. 

2 * 
3 *********************************************** 
4 *HIRES BASE ADDRESS CALCULATION ROUTINE,PAGE 2* 
5 *********************************************** 
6 HBASCALC PHA 
7 LOA HCV 
8 
9 

10 
II 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 

ASL 
ASL 
AND 
ORA 
STA 
LOA 
LSR 
LSR 
LSR 
LSR 
AND 
ORA 
STA 
LOA 
AND 
PHA 
ROR 
STA 
PLA 
LSR 
LSR 
LSR 
ORA 
STA 
PLA 

33 RTS 

IISIC 
IIS40 
HBASH 
HCV 

113 
HBASH 
HBASH 
HCV 
liSCO 

HBASL 

HBASL 
HBASL 

;ABCDEFGH; GET VERT. POS. (0-191 ). 
; BCDEFGHO; SHIFT LEFT UNTIL BITS 
; CDEFGHOO ; ., FGH'" ARE I N CORRECT POS IT ION. 
; OOOFGHOO ; TURN OFF ALL BUT BITS "FGH". 
; OIOFGHOO ; BIT SI X IS ALWAYS ON . 
;OIOFGHOO; SAVE THIS PORTION. 
;ABCDEFGH; START AGAIN. 
; OABCDEFG; SHIFT RIGHT UNTIL THE 
; OOABCDEF; "E" BIT SHIFTS TO CARRY. 
; OOOABCDE; AND BITS "CD" 
; OOOOABCo ; ARE IN CORRECT POSITION. 
;OOOOOOCD; TURN OFF ALL BUT "CD" AND 
;OIOFGHCo; MERGE TO COMPLETE HI-BYTE 
;OIOFGHCD; 
;ABCDEFGH; 
;ABOOOOOO; 
;ABOOOOOO ; 
; EABOOOOO; 
;EABOOOOO; 
;ABOOOOOO; 
;OABOOOOO; 
;OOABOOOO; 
;OOOABOOO; 
;EABABOOO; 
;EABABOOO; 

WORK ON LO-BYTE. 
TURN OFF ALL BUT BITS "AB". 
SAVE IT. 
GET "E" B IT BACK FROM CARRY. 
SAVE THIS PORTION. 
PULL BACK BITS "AB" AND 
SHIFT RIGHT UNTIL THEY 
ARE IN CORRECT POSITION. 

MERGE TO COMPLETE LO-BYTE. 

Program 2: Hi-res Grid Demo 
1 * LISTING 2 

2 * 
3 ******************* 
4 * HIRES GRID DEMO * 
5 * BY TOM ANDERSON * 
6 *****l*ll********** 
7 * 
8 * SYSTEM SOFT SWITCHES 

9 * 10 KBD EQU SC000 
11 KBDSTR EQU $C010 
12 GRAPHICS EQU $C050 

$C057 
$C054 
$C052 
$C051 
$C055 

13 HIRES EQU 
14 PRIMARY EQU 
15 ALLGR EQU 
16 TXTMODE EQU 
17 SECOND EQU 
18 * 

;READ KEYBOARD 
;CLEAR KEYBOARD 
;GRAPHICS MODE 
;HI-RESOLUTION GRAPHICS 
;PAGE ONE 
;FULL SCREEN GRAPHICS 
;TEXT MODE 
; PAGE TWO 

19 *PAGE ONE LOCATIONS USED 
20 * 
21 CH 
22 CV 
23 HCV 
24 HPOSLO 
25 HPOSHI 
26 HBASL 
27 HBASH 
28 REMLO 
29 REMHI 
30 GRIDSZ 
31 RTMARG 

EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
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S24 
S25 
$25 
$26 
S27 
$28 
$29 
$2C 
$2D 
S2E 
$2F 

;TEXT 
;TEXT 
;HIRES 
; HIRES 

COLUMN POSITION(0-39) 
LINE POSITION(0-23) 

LINE POSITION(0-191) 
DOT POSITION(0-279) 

;HIRES LINE BASE ADDRESS 

;REMAINDER IN DIVISION ROUTINE 

;VALUE OF GRID SIZE 



7000:

7003:

7006:

7009:

700B:

703D:

700F:

7011:

7013:

7016:

7019:

701C:

701E:

7020:

7022:

7024:

7025:

7027:

7029:

702B:

702D:

702Fi

7031s

7032:

7034:

7036:

7038:

703A:

703C:

703E:

70403

7042:

7044:

7046:

704Bs

704B:

704E:

7051:

7052:

7054:

7056:

7058:

705A:

705C:

705E:

7060:

7062i

7064:

7065:

7067:

7069:

706B:

706D:

706F:

7071:

7073:

20 C2

20 9B

20 4A

A9 00

85 26

B5 27

A9 00

85 25

20 EF

20 21

20 10

E6 25

A5 25

C9 C0

90 F2

18

AS 26

65 2E

90 02

E6 27

85 26

A5 27

4A

90 DB

AS 26

C9 IB

90 D5

E5 2E

85 2F

A9 00

85 26

85 27

A9 00

85 25

20 EF

20 21

20 10

18

A5 25

65 2E

85 25

C9 C0

90 EF

E6 26

D0 02

E6 27

A5 27

4A

90 DD

A5 26

C5 2F

90 D7

A5 25

E5 2E

85 25

A9 00

32

33

34

35

36

37

70 38

70 39

71 40

41

42

43

44

45

46

47

48

70 49

71 50

71 51

52

53

54

55

56

57

5B

59

60

61

62

63

64

65

66

67

68

69

70

71

72

73

74

75

76

77

70 78

71 79

71 80

81

82

83

84

85

86

87

88

89

90

91

92

93

94

95

96

97

98

99

;CHARACTER OUTPUT ROUTINE IN MONITOR

;MONITOR ROUTINE TO CLEAR TEXT PAGE

;VECTOR TO RETURN TO CURRENT BASIC

PRDISP ;DISPLAY INPUT PROMPT

INPUT ;SET USER INPUT

INITIALIZE HIRES MODE

•MONITOR ROUTINES

*

COUT EQU *FDED

HOME EQU *FC5B

BASIC EQU *3D0

START JSR

JSR

JSR INHRES

***********************

* DRAW VERTICAL LINES *

***********************

LDA #0 ;START AND RESET DOT POSITION TO ZERO

HPOSLO

HPOSHI

VERT LDA #0 ;START LINE ZERO

HCV

DIVIDE ;CALCULATE HORIZONTAL OFFSET

VERT1 JSR HBASCALC ;CALCULATE LINE BASE ADDRESS

DISPLAY ;TURN ON ONE DOT

OVERV

STA

STA

LDA

STA

JSR

JSR

JSR

INC

LDA

CMP

BCC

CLC

LDA

ADC

BCC

INC

STA

LDA

LSR

BCC

LDA

CMP

BCC

SBC

HCV

HCV

#192

VERT1

HPOSLO

QRIDSZ

OVERV

HPOSHI

HPOSLO

HPOSHI

;LINE=LINE+1

;BOTTOM OF SCREEN?

|NO, 80 BACK

;DOT POSITION=DOT P0SITI0N+8RIDSZ

;END OF LINE?

;N0, 80 BACKVERT

HPOSLO

#»1B

VERT

GRIDSZ ;RTMAR6=LAST DOT POSITION PLOTTED

RTMARGSTA

*************************

* DRAW HORIZONTAL LINES *

*************************

LDA #0 ;START DOT POSITION ZERO

HPOSLO

HPOSHI

#0 ;START AND RESET LINE TO ZERO

HCV

DIVIDE ;CALCULATE HORIZONTAL OFFSET

HBASCALC ;CALCULATE LINE BASE ADDRESS

DISPLAY ;DISPLAY VALUE TO TURN ON ONE DOT

HORIZ

H0RIZ1

OVERH

STA

STA

LDA

STA

JSR

JSR

JSR

CLC

LDA

ADC

STA

CMP

BCC

INC

BNE

INC

LDA

LSR

BCC

LDA

CMP

BCC

LDA

SBC

STA

LDA

HCV

GRIDSZ

HCV

#192

HORIZ1

;LINE=LINE+GRIDSZ

;BOTTOM OF SCREEN?

;N0, GO BACK

HPOSLO ;YES,DOT POS.-DOT POS.+l

OVERH

HPOSHI

HPOSHI

HORIZ

HPOSLO

RTMARG

HORIZ

HCV

GRIDSZ

HCV

#0

;REACHED RIGHT MARGIN?

;N0, GO BACK

;DETERMINE BOTTOM CUTOFF POINT
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32 • 33 .MONITOR ROUTINES 
34 • 35 COUT EQU $FDED ;CHARACTER OUTPUT ROUTINE IN MONITOR 
36 HOME EQU $FC58 ;MONITOR ROUTINE TO CLEAR TEXT PAGE 
37 BASIC EQU $3D0 ;VECTOR TO RETURN TO CURRENT BASIC 

7000. 20 C2 70 38 START JSR PRDISP ; DISPLAY INPUT PROMPT 
7003 . 20 9B 70 39 JSR I NPUT ;GET USER I NPUT 
7006. 20 4A 7 1 40 JSR INHRES ; I NI TIALIZE HI RES MODE 

41 •• * ••• * •••••••••••••••• 
42 • DRAW VERTICAL LINES • 
43 *** ••••••••••••• * •••••• 

7009 . A9 00 44 LDA *0 ; START AND RESET DOT POSITION TO ZERO 
70121B . 85 26 45 STA HPOSLO 
7121" D. 85 27 46 STA HPOSH I 
7121121F. A9 121121 47 VERT LDA *0 ; START LI NE ZERO 
7 121 11. 85 25 48 STA HCV 
701 3 . 2121 EF 70 49 JSR OIVIDE ; CALCULATE HORIZONTAL OFFSET 
7 121 16. 2121 21 71 50 VERTl JSR HBASCALC ; CALCULATE LI NE BASE ADDRESS 
71211 9. 20 1121 7 1 5 1 JSR DI SPLAY ; TURN ON ONE DOT 
7121 1C. E6 25 52 INC HCV ; LINEmLINE+l 
701E. A5 25 53 LDA HCV 
71212121 . C9 CI2I 54 CMP *1 92 ; BOTTOM OF SCREEN? 
712122. 9121 F2 55 BCC VERTl ~NO ~ GO BACK 
712124. 18 56 CLC 
711125 . AS 26 57 LDA HPoSLo ;DoT POS IT ION=DoT PoSITION+GR IDSZ 
712127. 65 2E 58 ADC GRIDSZ 
7029. 9 121 1212 59 BCC oVERV 
702B. E6 27 60 INC HPOSHI 
71212D. 85 26 61 oVERV STA HPoSLo 
71212F . AS 27 62 LDA HPoSHI ; END OF LI NE? 
712131: 4A 63 L9R 
712132 . 9121 DB 64 BCC VERT ; NO , GO BACK 
712134 , AS 26 65 LDA HPOSLo 
712136. C9 18 66 CMP *$1 8 
712138 . 9121 DS 67 BCC VERT 
71213A, E5 2E 68 SBC GRIDSZ ; RTMARG=LAST DOT POS ITI ON PLOTTED 
71213C , 85 2F 69 STA RTMARG 

7121 ••••••••••••••••••••••••• 
71 • DRAW HORI ZONTAL LINES • 
72 ••••••••••••••••••••••••• 

71213E, A9 121121 73 LDA *111 ; START DOT POS ITION ZERO 
71214121 . 85 26 74 STA HPoSLo 
712142 , 85 27 75 STA HPoSHI 
712144. A9 121121 76 HoRIZ LDA *121 ; START AND RESET LI NE TO ZERO 
712146, 85 25 77 STA HCV 
712148 . 2121 EF 7121 78 JSR DI VI DE ; CALCULATE HORIZONTAL OFFSET 
71214B. 2121 21 71 79 HORIZI J SR HBASCALC ; CALCULATE LINE BASE ADDRESS 
71214E. 2121 1121 71 8121 J SR DI SPLAY ;D I SPLAY VALUE TO TURN ON ONE DOT 
712151. 18 8 1 CLC 
712152, A5 25 82 LDA HCV 
712154. 65 2E 83 ADC GRIDSZ ;LI NEcLI NE+GRIDSZ 
712156. 85 25 8 4 STA HCV 
7121:58 . C9 CI2I 8 5 CMP *1 92 ; BoTToM OF SCREEN? 
71215A. 9121 EF 86 BCC HoR IZ I ; NO, GO BACK 
7I21SC. E6 26 87 INC HPoSLo ; YES , DoT PoS. z DoT PoS.+l 
71215E. DI2I 1212 88 BNE oVERH 
71216 111. E6 27 89 I NC HPOSHI 
7 11162. AS 27 9121 oVERH LDA HPOSHI 
712164 . 4A 9 1 LSR 
712165. 9 121 DD 92 BCC HoRIZ 
712167 , AS 26 93 LDA HPoSLo 
712169, C5 2F 94 CMP RTMARG ; REACHED RI GHT MARGIN? 
71216B. 9121 D7 95 BCC HoRIZ ; NO , GO BACK 
71216D. A5 25 96 LDA HCV ;DETERMINE BOTTOM CUTOFF POINT 
71216F, E5 2E 97 SBC GRIDSZ 
712171, 85 25 98 STA HCV 
712173 , A9 121121 99 LDA *0 
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7075:

7077:

707A i

707C:

707D:

707F:

70B1:

70B3:

7085:

7087:

7089:

708C:

708E:

7091:

7093 s

7095:

7098:

709B:

709E:

70A0:

70A3:

70A5:

70A7:

70AA:

70AD:

70B0:

70B3i

70B5:

70B7:

70B9:

70BB:

70BD:

70BF:

70C1:

70C2s

70C5:

70C8:

70CB:

70CD:

70CF:

70D1:

70D3:

70D5:

70D8:

70DB:

70DC:

70DE:

70DF:

70EF:

70F1:

70F3:

70F5:

70F7:

70FB:

70FA:

70FB:

70FD:

70FF:

7101:

E6

20

A0

88

91

D0

E6

A6

E0

D0

AD

10

SD

C9

D0

4C

4C

AD

10

8D

C9

D0

20

AD

AD

AC

C9

90

C9

B0

29

69

85

60

AD

AD

20

A9

85

A9

B5

A2

BD

20

CA

D0

60

A0

A5

85

A5

85

38

A0

C8

A5

E9

85

A5

25

21

28

28

FB

25

25

C0

EE

00

FB

10

83

03

A7

00

00

FB

10

83

0C

58

51

54

D0

Bl

E4

BA

E0

0F

01

2E

51

54

58

0C

25

0A

24

0F

DF

ED

F7

BF

26

2C

27

2D

FF

2C

07

2C

2D

71

C0

C0

70

70

C0

C0

FC

C0

C0

03

C0

C0

FC

70

FD

A0

100

101

102

103

104

105

106

107

108

109

110

111

112

113

114

115

116

117

118

119

120

121

122

123

124

125

126

127

128

129

130

131

132

133

134

135

136

137

138

139

140

141

142

143

144

145

146

147

148

149

150

151

152

153

154

155

156

157

158

159

160

161

162

163

164

165

166

167

CLRBTM

NXTBYT

RDKEY

RESTART

INC

JSR

LDY

DEY

STA

BNE

INC

LDX

CPX

BNE

LDA

BPL

STA

CMP

BNE

JMP

JMP

HCV

HBASCALC ;CLEAR UNNESSECARY PLOTS AT

#40 ;

(HBASL),

NXTBYT

HCV

HCV

#192

CLRBTM

KBD ;

RDKEY ;

KBDSTR ;

#*83

RESTART

EXIT

START

**************

* USER INPUT *

INPUT

EXIT

DIG

LDA

BPL

STA

CMP

BNE

JSR

LDA

LDA

JMP

CMP

BCC

CMP

BCS

AND

ADC

STA

RTS

KBD ;

INPUT

KBDSTR

#*83 ;

DIG ;

HOME

TXTMODE

PRIMARY

BASIC

#»Bi ;

INPUT ;

#*BA ;

INPUT ;

#*0F ;

#1

GRIDSZ ;

BOTTOM OF THE SCREEN

Y

GRID DRAWN, A CONTROL-C AT THIS

POINT WILL TERMINATE

ANY OTHER KEYSTROKE WILL RESTART

SINGLE KEY INPUT

CONTROL-C WILL TERMINATE

NOT CNTRL-C

IS IT < i?

YES,INVALID GO BACK

IS IT > 9?

YES,INVALID GO BACK

MASK OFF 4 MSB'S

THIS IS SIZE OF GRID

&»«*««*****«*********«**

* DISPLAY INPUT PROMPT *

t******«*****t(»tt******

PRDISP

NXTCHR

PROMPT

LDA

LDA

JSR

LDA

STA

LDA

STA

LDX

LDA

JSR

DEX

BNE

RTS

ASC

TXTMODE

PRIMARY

HOME ;

#12 ;

CV

#10

CH

#15

PROMPT,X

COUT ;

NXTCHR

" ?

;SET SWITCHES FOR TEXT MODE PAGE ONE

CLEAR SCREEN

SET DISPLAY FOR HTAB 10,VTAB 12

;GET CHARACTER

DISPLAY

)9-l(EZISDIRG"

ft*****************************

(DIVIDE DOT POSITION BY SEVEN *

«**t«**ttt*********t*S**t***t**

DIVIDE

DIV1

LDA

STA

LDA

STA

SEC

LDY

I NY

LDA

SBC

STA

LDA

HPOSLO

REMLO

HPOSHI

REMHI

#»FF

REMLO

#7

REMLO

REMHI
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7"75: E6 25 1"" INC HCV 
7"77: 2" 21 71 1"1 CLRBTM JSR HBASCALC ;CLEAR UNNESSECARY PLOTS AT 
7"7A: A" 28 1"2 LDY lI4" ; BOTTOM OF THE SCREEN 
7"7C: 88 1"3 NXTBYT DEY 
7"7D: 91 28 1"4 STA (HBASL) , Y 
7"7F: D" FB 1"5 BNE NXTBYT 
7"81 : E6 25 1"6 INC HCV 
7"83: A6 25 1"7 LDX HCV 
7"85: E" C" 1"8 CPX lI192 
7"87: D" EE 1"9 BNE CLRBTM 
7"89: AD "" C" 11" RDKEY LDA KBD ;GRID DRAWN, A CONTROL-C AT THIS 
7"8C: 1" FB 111 BPL RDKEY ;POINT WILL TERMINATE 
7"8E: 8D 1" C" 112 STA KBDSTR ;ANY OTHER KEYSTROKE WILL RESTART 
7"91 : C9 83 113 CMP lI.83 
7"93: D" "3 114 BNE RESTART 
7"95: 4C A7 7" 115 JMP EXIT 
7"98: 4C "" 7" 116 RESTART JMP START 

117 .............. 
118 • USER INPUT • 
119 .............. 

7"9B: AD "" C" 12" INPUT LDA KBD ;SINGLE KEY INPUT 
7"9E: 1" FB 121 BPL INPUT 
7"A": 8D 1" C" 122 STA KBDSTR 
7"A3: C9 83 123 CMP 41$83 ;CONTROL-C WILL TERMINATE 
7"A5: D" "C 124 BNE DIG ;NOT CNTRL-C 
7"A7: 2" 58 FC 125 EXIt JSR HOME 
7"AA: AD 51 C" 126 LDA TXTMODE 
7"AD: AD 54 C" 127 LDA PRIMARY 
7"B": 4C D" "3 128 JMP BASIC 
711JB3. C9 B1 129 DIG CMP .. iiii ;15 IT < 17 
7"B5: 9" E4 13" BCC INPUT ; YES , INVALID GO BACK 
70B7: C9 BA 131 CMP lI.BA ; IS IT > 97 
711JB9: B" E" 132 BCS INPUT ;YES,INVALID GO BACK 
7"8B: 29 "F 133 AND lI."F ;MASK OFF 4 M5B'S 
7"BD: 69 "1 134 ADC III 
70BF. 85 2E 135 STA GRIDSZ ;THIS IS SIZE OF GRID 
7"Cl : 6" 136 RTS 

137 •••••••••••••••••••••••• 
138 • DISPLAY INPUT PROMPT • 
139 •••••••••••••••••••••••• 

7"C2. AD 51 C" 14" PRDISP LDA TXTMODE ;SET SWITCHES FDR TEXT MODE PAGE ONE 
7"C5: AD 54 C" 141 LDA PRIMARY 
7"C8: 2" 58 FC 142 JSR HOME ;CLEAR SCREEN 
7I1JCB: A9 "C 143 LDA lI12 ;SET DISPLAY FOR HTAB 1",VTAB 12 
7"CD. 85 25 144 STA CV 
7I1JCF: A9 "A 145 LDA lIl" 
711JD1. 85 24 146 STA CH 
711JD3: A2 IIJF 147 LDX lI15 
711JD5: BD DF 70 148 NXTCHR LDA PROMPT,X ;GET CHARACTER 
70D8. 211J ED FD 149 JSR COUT ; DISPLAY 
70DB: CA 15" DEX 
7I1JDC: D" F7 151 BNE NXTCHR 
7I1JDE: 6" 152 RTS 
7"DF. A" BF A" 153 PROMPT ASC " 7 )9-1(EZISDIRG" 

154 ••••••••••••••••••••••••••••••• 
155 .DIVIDE DOT POSITION BY SEVEN • 
156 ••••••••••••••••••••••••••••••• 

7"EF: A5 26 157 DIVIDE LDA HPOSLO 
7"Fl : 85 2C 158 STA REMLO 
7"F3: A5 27 159 LDA HPOSHI 
7"F5: 85 2D 160 STA REMHI 
7"F7: 38 161 SEC 
7"F8: A" FF 162 LDY lI.FF 
7"FA. C8 163 DIVI INY 
7"FB. A5 2C 164 LDA REMLO 
70FD: E9 "7 165 SBC lI7 
7"FF: 85 2C 166 STA REMLO 
7101 : A5 2D 167 LDA REMHI 
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7103:

7105:

7107:

7109:

710B:

710D:

710F:

7110:

7112:

7115:

7117:

7119:

711A:

7121:

7122:

7124:

7125:

7126:

712B:

712A:

712C:

712E:

712F:

7130:

7131:

7132:

7134:

7136:

713B:

713A:

713C:

713D:

713E:

7140:

7142:

7143:

7144:

7146:

7148:

7149:

714A:

714C:

714E:

7151:

7153:

7154:

7156:

7158:

715A:

715C:

715E:

7160:

7163:

7166:

7169:

716C:

E9

85

10

A5

69

85

60

A6

BD

11

91

60

01

48

A5

0A

0A

29

09

B5

A5

4A

4A

4A

4A

29

05

85

A5

29

48

6A

85

68

4A

4A

05

85

68

60

A9

85

20

A0

88

91

D0

E6

A6

E0

D0

AD

AD

AD

AD

60

00

2D

Fl

2C

07

2C

2C

1A

28

28

02

25

1C

40

29

25

03

29

29

25

C0

28

28

28

00

25

21

28

28

FB

25

25

C0

EE

57

50

55

52

71

04

71

C0

C0

C0

C0

168

169

170

171

172

173

174

175

176

177

178

179

180

181

182

183

184

185

186

187

188

189

190

191

192

193

194

195

196

197

198

199

200

201

202

203

204

205

206

207

209

210

211

212

213

214

215

216

217

218

219

220

221

222

223

224

225

226

227

228

229

230

231

232

233

234

235

236

SBC

STA

BPL

LDA

ADC

STA

RTS

#0

REMHI

DIV1

REMLO

#7

REMLO

ft*****************

* DISPLAY ROUTINE *

(ft*****************

DISPLAY LDX

LDA

ORA

STA

RTS

ONBIT HEX

REMLO ;DOT POSITION WITHIN COLUMN(0-6)

ONBIT,X ;GET VALUE TO TURN BIT ON

(HBASL),Y ;MER8E WITH VALUE ALREADY THERE

<HBASL>,Y ;DISPLAY NEW VALUE

01020408102040

A**********************************************

*HIRES BASE ADDRESS CALCULATION ROUTINE,PAGE 2*

***********************************************

HBASCALC PHA

LDA

ASL

ASL

AND

ORA

STA

LDA

LSR

LSR

LSR

LSR

AND

ORA

STA

LDA

AND

PHA

ROR

STA

PLA

LSR

LSR

ORA

STA

PLA

RTS

HCV

tt*lC

tt*40

HBASH

HCV

#3

HBASH

HBASH

HCV

#*C0

HBASL

HBASL

HBASL

************************

* CLEAR HIRES PAGE TWO *

************************

INHRES LDA

STA

SCREEN JSR

LDY

LINE DEY

STA

BNE

INC

LDX

CPX

BNE

#0 ;START LINE ZERO

HCV

HBASCALC ;NEW BASE ADDR. WHEN HCV CHANGES

#40 ;NUMBER OF COLUMNS

; COLUMN=»COLUMN-1

<HBASL),Y ;DISPLAY VALUE ZERO

LINE ;COLUMN=ZERO?

HCV ;YES, LINE=LINE+1

HCV

#192 ;LAST LINE CLEARED?

SCREEN ;NO, GO BACK

**«***S***$*****t*t************

* SET SOFT SWITCHES FOR HIRES *

*******************************

LDA

LDA

LDA

LDA

RTS

HIRES

GRAPHICS

SECOND

ALLGR
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711"3: E9 fiHJ 16B SBC 41" 
71":5. B:5 2D 169 STA REI'1HI 
71"7. 1" Fl 17" BPL DIVl 
71"9. A:5 2C 171 LDA REI'1LO 
71"B. 69 "7 172 ADC 417 
71"D. B:5 2C 173 STA REI'1LO 
71"F. 6" 174 RTS 

17:5 ••••••••••••••••••• 
176 • DISPLAY ROUTINE • 
177 ••••••••••••••••••• 

711": A6 2C 17B DISPLAY LDX REI'1LO ;DOT POSITION WITHIN COLUI'1N("-6) 
7112: BD lA 71 179 LDA ONBIT,X ;BET VALUE TO TURN BIT ON 
711:5. 11 2B lB" ORA (HBASL),Y ;I'1ERBE WITH VALUE ALREADY THERE 
7117 : 91 2B lBl STA (HBASL),Y ;DISPLAY NEW VALUE 
7119: 6" lB2 RTS 
711A: "1 "2 "4 lB3 ONBIT HEX "1"2"4"Bl"2"4" 

lB4 ••••••••••••••••••••••••••••••••••••••••••••••• 
lB5 .HIRES BASE ADDRESS CALCULATION ROUTINE,PABE 2. 
lB6 ••••••••••••••••••••••••••••••••••••••••••••••• 

7121: 4B lB7 HBASCALC PHA 
7122: A5 25 lBB LDA HCV 
7124: "A lB9 ASL 
712:5: "A 19" ASL 
7126: 29 lC 191 AND 4I$lC 
712B: "9 4" 192 ORA 41$4" 
712A: B:5 29 193 STA HBASH 
712C. A:5 2:5 194 LDA HCV 
712E: 4A 19:5 LSR 
712F: 4A 196 LSR 
713". 4A 197 LSR 
7131: 4A 19B LSR 
7132: 29 "3 199 AND 413 
7134: ,,:5 29 2"" ORA HBASH 
7136: B:5 29 2"1 STA HBASH 
713B: A:5 2:5 2"2 LDA HCV 
713A: 29 C" 2"3 ANO 4I$C" 
713C. 4B 2"4 PHA 
71,3D: 6A 2"5 ROR 
713E: B5 2B 2"6 STA HBASL 
714": 6B 2"7 PLA 
7142: 4A 2"9 LSR 
7143: 4A 21" LSR 
7144: 05 2B 211 ORA HBASL 
7146: B:5 2B 212 STA HBASL 
714B. 6B 213 PLA 
7149: 6" 214 RTS 

215 •••••••••••••••••••••••• 
216 • CLEAR HIRES PABE TWO • 
217 •••••••••••••••••••••••• 

714A: A9 "" 21B INHRES LDA 41" ; START LINE ZERO 
714C: B5 25 219 STA HCV 
714E: 2" 21 71 22" SCREEN JSR HBASCALC ;NEW BASE ADDR. WHEN HCV CHANGES 
715.1: A" 2B 221 LDY 414" ;NUI'1BER OF COLUMNS 
7153: BB 222 LINE DEY ;COLUI'1N-COLUI'1N-l 
71:54: 91 2B 223 STA (HBASL),Y ;DISPLAY VALUE ZERO 
71:56: D" FB 224 BNE LINE ;COLUI'1N-ZERO? 
71:5B: E6 25 225 INC HCV ;YES, LINE=LINE+l 
715A: A6 25 226 LDX HCV 
71:5C: E" C" 227 CPX 41192 ;LAST LINE CLEARED? 
71:5E: D" EE 22B BNE SCREEN ;NO, BO BACK 

229 ••••••••••••••••••••••••••••••• 
23" • SET SOFT SWITCHES FOR HIRES • 
231 ••••••••••••••••••••••••••••••• 

716": AD :57 C" 232 LDA HIRES 
7163: AD :5" C" 233 LDA BRAPHICS 
7166: AD :55 C" 234 LDA SECOND 
7169: AD :52 C" 235 LDA ALLBR 
716C: 6" 236 RTS 
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COMPUTE'S
Author Guide

Most of the following suggestions serve to improve

the speed and accuracy of publication. COMPUTE! is

primarily interested in new and timely articles on

VIC, Apple, PET/CBM, Commodore 64, Atari, Timex/

Sinclair, TI/99-4A, and Radio Shack Color Computer.

We are much more concerned with the content of an

article than with its style. Above all, articles should be

clear and well-explained.

The guidelines below, will permit your good ideas

and programs to be more easily edited and published:

1. The upper left corner of the first page should

contain your name, address, telephone number, and

the date of submission.

2. The following information should appear in the

upper right corner of the first page. If your article is

specifically directed to one make of computer, please

state the brand name and, if applicable, the BASIC or

ROM or DOS version(s) involved. In addition, please

indicate the memory requirements of programs.

3. The underlined title of the article should start

about 2/3 of the way down the first page.

4. Following pages should be typed normally,

except that in the upper right corner there should be

an abbreviation of the title, your last name, and the

page number. For example: Memory Map/Smith/2.

5. All lines within the text of the article must be

double- or triple-spaced. A one-inch margin should be

left at the right, left, top, and bottom of each page. No

words should be divided at the ends of lines. And

please do not justify. Leave the lines ragged.

6. Standard typing paper should be used (no

erasable, onionskin, or other thin paper) and typing

should be on one side of the paper only (upper- and

lowercase).

7. Sheets should be attached together with a paper

clip. Staples should not be used.

8. If you are submitting more than one article,

send each one in a separate mailer with its own tape or

disk.

9. Short programs (under 20 lines) can easily be

included within the text. Longer programs should be

separate listings. It is essential that we have a coin/ of the

program, recorded twice, on a tape or disk. Please use high

quality 10 or 30 minute tapes with the program recorded

on both sides. The tape or disk should be labeled with

the author's name, the title of the article, and, if appli

cable, the BASIC/ROM/DOS version(s). Atari tapes

should specify whether they are to be LOADed or

ENTERed. We prefer to receive Apple programs on

disk rather than tape. On the other hand, tapes are

preferred for the Radio Shack computer. Tapes are

fairly sturdy, but disks need to be enclosed within

plastic or cardboard mailers (available at photography,

stationery, or computer supply stores).

It is far easier for others to type in your program if

vou use CHRS(X) values and TAB(X) or SPC(X) instead

of cursor manipulations to format your output. For

five carriage returns, FOR I = 1 TO 5:PRINT:NEXT is

far more "portable" to other computers with other

BASICs and also easier to type in. And, instead of a

dozen right-cursor symbols, why not simply use PRINT

SPC(12)? A quick check through your program -

making these substitutions - would be greatly ap

preciated by your editors and by your readers.

10. A good general rule is to spell out the numbers

zero through ten in your article and write higher num

bers as numerals (1024). The exceptions to this are:

Figure 5, Table 3, TAB(4), etc. Within ordinary text,

however, the zero through ten should appear as words,

not numbers. Also, symbols and abbreviations should

not be used within text: use"and" (not &), "reference"

(not ref.), "through" (not thru).

11. For greater clarity, use all capitals when re

ferring to keys (RETURN, TAB, ESC, SHIFT), BASIC

words (LIST, RND, GOTO), and three languages

(BASIC, APL, PILOT). Headlines and subheads

should, however, be initial caps only, and emphasized

words are not capitalized. If you wish to emphasize,

underline the word and it will be italicized during

typesetting.

12. Articles can be of any length -from a single-line

routine to a multi-issue series. The average article is

about four to eight double-spaced, typed pages.

13. If you want to include photographs, they

should be either 5x7, black and white glossies or color

slides.

14. We do not consider articles which are submitted

simultaneously to other publishers. If you wish to

send an article to another magazine for consideration,

please do not submit it to us.

15. COMPUTE! pays between $50 and $600 for

published articles. In general, the rate reflects the

length of the article. Payment is made upon accept

ance of an article. Following submission (Editorial

Department, COMPUTE! Magazine, P.O. Box 5406,

Greensboro, NC 27403) it will take from four to eight

weeks for us to reply. If your work is accepted, you

will be notified by a letter which will include a contract

for you to sign and return. Rejected manuscripts are re

turned to authors who enclose an 5ASE.

16. If your article is accepted and you have since

made improvements to the program, please submit an

entirely new tape or disk and a new copy of the article

reflecting the update. We cannot easily make revisions

to programs and articles. It is necessary that you send

the revised version as if it were a new submission en

tirely, but be sure to indicate that your submission is a

revised version by writing "Revision" on the envelope

and the article.

17. COMPUTE! does not accept unsolicited product

reviews. If you are interested in serving on our panel of

reviewers, contact the Review Coordinator for details.

COMPUTE's 
Author Guide 

Most of the following suggestions serve to improve 
the speed a nd accuracy of publicatio n. COMPUTE! is 
primarily interested in new and timely articles on 
VIC, Apple, PET/CBM, Commodore 64, Ata ri , Timex/ 
Sinclair, TU99-4A , and Rad io Shack Color Computer. 
We are much more concerned wi th the content of an 
article th an with its style. Above all , a rticles sho uld be 
clea r and well-explained . 

The guidelines below. will permit your good ideas 
and programs to be mo re easily ed ited and published: 

1. The upper le ft corner of the first page sho uld 
conta in your name, address, telephone number, and 
the date of submission. 

2. The following information should appear in the 
upper right corner of the firs t page. If your ar ticle is 
specifically directed to one make of computer, please 
sta te the bra nd name and, if applicable, the BASIC or 
ROM or DOS version(s) in volved . In addition , plense 
il1dicnfe flEe memory requirelllellts of prograllls. 

3. The underlined title o f the a rticle should s ta rt 
about 213 of the way down th e firs t page. 

4. Following pages should be ty ped no rmally, 
except that in the upper right corner there sho uld be 
an abbreviation of the tit le, your last name, and th e 
page number. For example: Memory Map/Sm it"h/2. 

5. All lines within the text of the article must be 
double- or triple-spaced. A one-inch margin should be 
left at the right, left, top, and bottom of each page. 0 

words should be d ivided at the ends of lines. And 
p lease do no t justify. Leave the lines ragged . 

6. Standa rd typing pa per shou ld be used (no 
erasable, onionskin , or other thin paper) and typing 
sho uld be on one side of the paper on ly (upper- and 
lowercase) . 

7. Sheets sho uld be attached together with a paper 
clip. Staples should not be used. 

8. If you are submitting more than one article, 
send each one in a separate mailer w ith its own tape or 
disk. 

9. Short programs (u nder 20 li nes) can eaSil y be 
incl ud ed within the text. Longer progra ms sho uld be 
separate lis tings. II is esseIIlinllllnl we IIn ve n copy of Ille 
program, recorded twice, 011 n tnpe or disk. Please use high 
quality 10 or 30 minute tapes with the program recorded 
on both sides. The tape or disk should be labeled with 
the author's name, the title of the a rticle, and, if appli
cable, the BASIC/ROM/DOS version(s). Atari tapes 
should specify whether they are to be LOADed or 
ENTERed . We prefer to receive Apple p rograms o n 
disk rather than tape. On the other hand, tapes a re 
prefe rred for the Radio Shack computer. Tapes a re 
fa irly sturd y, but disks need to be enclosed with in 
p las tic or cardboa rd maile rs (available at photography, 
s tationery, o r computer supply stores). 

It is fa r easier for others to type in your program if 
you use CHR$(X) va lues and T AB(X) or SPC(X) instead 

of cursor manipulations to format your output. For 
five carriage returns, FOR 1=1 TO 5:PRI NT:NEXT is 
far more "portable" to other cbmputers with other 
BASICs and also easier to type in. And, instead of a 
dozen right-cursor symbols, why no t simply use PRINT 
SPC(12)? A quick check through your program 
making these substitutions - would be grea tly ap
preciated by your editors and by your readers. 

10. A good general rule is to spell out the numbers 
zero through ten in your article and write higher nurn
bers as numerals (1024). The exceptio ns to this a re: 
Figure 5, Table 3, TAB(4), e tc. Within o rdi nary text, 
however, the ~ero through ten should appea r as word s, 
not nu rnbers. Also, syrnbols and abbreviations should 
not be used within text: use' ''a nd'' (no t &), " reference" 
(no t ref.) , " through" (not thru). 

11. For greater clarity, use all capitals when re
ferring to keys (RETURN, TAB, ESC, SHIFT), BASIC 
words (LIST, RND, GOTO) , a nd three languages 
(BAS IC, APL, PILOT). Hea dlines and subheads 
should, however, be initial ca ps only, and emphasized 
words are not capitalized. If you wish to emphasize, 
underl ine the word and it will be ita licized during 
typesetting. 

12. Articles ca n be of any length - from a single-line 
routine to a multi-issue series. The average article is 
about four to eight double-spaced, typed pages. 

13. If you want to include photographs, they 
shou ld be e ither 5x7, black and whi te glossies o r color 
s li des. 

14. We do not consider articles w hich are subrnitted 
Simu ltaneously to other publishers. If you \vish to 
send an article to another magazine for consideration, 
please do not submit it to us. 

15. COMPUTE! pays between 550 and $600 for 
published articles. In genera l, the rate re nects the 
length of the article. Payment is made upon accept
ance of an article. Following submission (Editoria l 
Department, COMPUTE! Maga Zine, P. O . Box 5406, 
Gree nsboro, NC 27403) it w ill take from fOllr to e ight 
wee ks for us to reply. If your work is accepted, you 
will be noti fied by a letter which will include i"I contract 
fo r you to sign and return . [{ejcctcd "wlllIscripts nrc rc
fllnled to nllflzors who ellciose all SASE. 

16. If your article is accepted and you have since 
made improvements to the program, please submit an 
entirely new tape or disk and a new copy of the article 
reflecting the update. We cannot easily make rev isions 
to programs and articles. I t is necessary that you send 
the revi sed version as if it \·",ere a new submission en
tirely, but be sure to indica te that your submission is a 
rev ised version by wri ting " Revision" on the envelope 
and the article. 

17. COMPUTE! does not acce pt un solici ted product 
reviews. If you are interested in serving on our panel of 
reviewers, contact the Review Coordinator for detai ls. 



Relocating VIC Loads
Tony Valeri

When you need to relocate a program in the VIC's mem

ory, you can use this simple technique.

As most VIC users know, the VIC relocates all

programs to the start of BASIC memory unless

told otherwise. For example, LOAD 1,1 tells the

computer to load the program into the area of

memory specified by the tape.

So we have two choices; we can either load a

program into the start of BASIC memory (usually

$1000 hex) or load a program back into its original

location in memory (using a monitor like TINY-

MON). But what if we want to place a previously

prepared subroutine at the end of a program, or

relocate a machine language program to some

novel place in memory? There's not much we

could do short of retyping it.

Basically, what happens during a LOAD is

that, after a few pointers are stored (buffer loca

tion, program name, etc.)- a routine is called that

searches the tape for the next program header,

and then reads it into the cassette buffer. The

load routine next checks the buffer to find out

whether the program being loaded is to be placed

into the locations specified in the buffer or is to be

relocated to the start of BASIC. Now, if we could

by-pass the routine that does this, things would

be much simpler.

In the figure, you'll see the locations necessary

to relocate a program anywhere in the VIC's

memory.

Use a SYS 63407. The computer will prompt

with the usual PRESS PLAY ON TAPE. The dif

ference is that the computer now prints READY

as soon as the program is found. What has hap

pened is that the SYS 63407 tells the computer to

load the next program header and store the infor

mation in the cassette buffer.

To find out the original start and end locations

of your program, type in PRINT PEEK(829) +

PEEK(830)'256, PEEK(831) + 256*PEEK(832).

Increasing the value in locations 829 and 831

by one will place the program one byte higher

in memory. Increasing the value in locations 830

and 832 by one will place the program 256 bytes

higher in memory. Decreasing the values in these

locations will have the opposite effect.

After the buffer has been changed, a SYS

62980 will return control of the computer to the

load routine. Now load the main body of the pro

gram into memory, but load it into the new loca

tions just specified.

See It Work

To demonstrate this technique, we'll fill the screen

with data from tape. The demonstration is for the

unexpanded VIC, so you'll need to remove or

disable any memory expansion. To prepare, type

in the following line in direct mode:

POKE46,PEEK(46) + 2

This reserves two pages (512 bytes) at the end of

your BASIC program for data.

Type in the following one-line program exactly

as it appears. Any additional spaces will cause

errors. The program will fill the space between

the end of the program and the start of variables

with the screen POKE value for the ball character.

10 FORA=4124TO4629:POKEA/81:NEXT

After checking your typing, RUN the program

then SAVE it to cassette.

Next, rewind the tape and reset the VIC with

a SYS 64802. Start the relocatable load by typing:

SYS 63407

After the VIC reads the tape header into its buffer

you can check the original start and end addresses

by PEEKing addresses 829 - 832 as indicated above.

The starting and ending addresses should be 4097

Routine To

Load Header

Buffer

Start Of Prog.

Buffer

End Of Prog.

Continue

Load

HEX

SF7AF

$033D

&

$033E

$033F

&

$0340

SF607

DEC

63407

829

&

830

831

&

832

62980

Locations necessary to place a program any

where in the VIC's memory.

August 1983 COMPUTE! 179

Relocating VIC Loads 
TonyVolen 

When YOII need to relocate a program ill the V Ie s mem
ory, YOII ca ll lise this simple techniqlle. 

As mos t VIC use rs know, the VIC re loca tes all 
programs to the start o f BASIC memory unless 
told otherwise. For example, LOAD 1,1 tell s the 
computer to load the program into the area of 
memory specified by the tape . 

50 we have two choices; we ca n either load a 
p rogram into the start of BASIC memory (usually 
$1000 hex) or load a program back into its origina l 
location in memory (using a monitor like TIN Y
MON). But what if we wa nt to place a previously 
prepared subro utine a t the end of a program, or 
reloca te a machine language program to some 
novel place in memory? The re's not much we 
could do short of retyping it. 

Basica ll y, what happens during a LOAD is 
that, after a few pOinters are stored (buffer loca
tio n, prog ram name, etc.), a routine is ca lled that 
sea rches the tape for the next program header, 
and then reads it into the casse tte buffer. The 
load routine next checks the buffer to find out 
w hether the program being loaded is to be p laced 
into the locations specified in the buffer or is to be 
reloca ted to the s tart of BASIC. Now, if we could 
by-pass the routine that does this, things wo uld 
be much simpler. 

In the fi gure, you' ll see the loca ti ons necessa ry 
to relocate a program allywhere in the VIC's 
memory. 

Use a SYS 63407. The compute r will prompt 
with the usual PRESS PLA Y ON TAPE. The dif
fe rence is tha t the compute r now prints READY 
as soon as the program is fou nd . Wha t has hap
pened is that the SYS 63407 tells the compute r to 
load the nex t program header and s tore the infor
mation in the casse tte buffer. 

To find out the origina l start-and end locations 
of your program, type in PRI NT PEEK(829) + 
PEEK(830)*256, PEEK(831) + 256*PEEK(832). 

IncreaSing the va lue in locations 829 and 831 
by one wi ll place the program one byte higher 
in memory. Increasing the value in loca tions 830 
and 832 by one will p lace the program 256 bytes 
higher in memory. Decreasi ng the values in these 
locations will have the opposite e ffect. 

After the buffer has been changed, a SYS 

62980 wi ll return control of the computer to the 
load routine. Now load the main body of the pro
gram into memory, but load it into the lIew loca
tions just speci fied . 

See It Work 
To demonstrate thi s technique, we' ll fi ll the screen 
with data from tape. The demons tra tion is for the 
unexpanded VIC, so you ' ll need to remove or 
d isable any memory expa nsion. To prepare, type 
in the follow ing line in direct mode: 

POKE 46, PEEK(46) + 2 

This reserves two pages (5l2 bytes) at the end of 
your BASIC progra m for data . 

Type in the fo ll owing one-line program exactly 
as it appea rs. Any additional spaces will ca use 
errors. The program will fill the space be tween 
the end of the program and the star t of va ri ables 
with the sc reen POKE va lue for the ba ll cha racter. 

10 FORA=4124T04629: POKEA,81:NEXT 

Afte r checking your typing, RUN the program 
then SA VE it to cassette. 

Next, rewind the tape and reset the VIC with 
a SYS 64802. Sta rt the relocatable load by typing: 

SYS 63407 

After the VIC reads the tape header into its buffer 
yo u can check the ori ginal s tart and end addresses 
by PEEKing add resses 829 - 832 as indica ted above. 
The sta rti ng and ending add resses should be 4097 

Rou tineTo 
Load Header 

Buffer 
Start Of Prog. 

Buffer 
EndOfProg. 

Cont inue 
Load 

HEX 

SF7AF 

$0330 
& 

$033E 

S033F 
& 

$0340 

$F607 

D EC 

63407 

829 
& 

830 

831 
& 

832 

62980 

Locations necessary to place a program any
where in the VIC's memory. 
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and 4636. Instead we want to put the block of 506

ball characters into screen memory, which starts

at location 7680. To accomplish this, type in the

following series of POKEs:

POKE 829,229:POKE 830,29:POKE 831,0:POKE 832,32

You'll need to prepare the screen by changing

the colors to make the balls visible. Try POKE

36879,76. Finally, complete the tape LOAD by

typing:

SYS 62980

The data coming in from tape will be directed to

the screen memory area and will fill the display

with ball characters. ©

PIZZA TIME)

A imoih Hit t Th» b»ii. »v»r challenging man gama I $up*rb hi - rsi multl ■ color

Cr ophl r i n»v»r inn twfora on -h* VIC I Up to 10 l*v*U of iup»r (aat ocHon. Ex t •!■

• ni lounii. 1 -I play»n. 100% machln* cod*. Joyitick. IK axpan. Con. or Dlik.
VIC ■ 10 I ».«

VIC - DOITYOUtSILFI

Th» molt compr«h«nilv* tutorial to d**lgnlng your own hi- r»i full color areod*

typ« gorrMi. 39 Miy to und*ntand choptan / profrurni Including: HI - r« Anima

tor. Smooth liri.ii Motion. Colon. Sound. Crophlc Editor. UmIuI UtilltUi,
Scr«*n Point, Cr**pmon I th» gam*) ond rnor*. "ask and An»mbly Languag*.-

Full llttfng. Juit lood ond run. E**fi copy to your own gamoi I
Soft Bound - Con. or D.ik $24.95

BONUS OFFER

Ordor both ond got ZZZAPP I M { Brookout) fr*« I 100% mochlno cod*, foit. full-

color arcad* gomi. ( Un*xpond*d VIC. )

S 1.50 ihlpplng ■ handling. NY r.iid.nu odd 1.25 % lax.

SOFTRON, INC.

20*7 Broadway. Suit* 17 N*w York. NY 10013
T«l. 21J-4M-0077

Ord*n Only WC-321 ■ W2?

Cassettes are slow.,
If you own a Commodore 641U or VIC 20"1-" computer, you

already know how long it can take to load or save a program.

How much time are you wasting just waiting for READY to

appear on the screen? Probably a lot, and that's why you need

THE SIGNAL® from ZAXIS.

THE SIGNAL automatically keeps track of cassette

operations and signals you with
a pleasant "beep" when both a

program header is found and

when a Load or Save is

completed. You no longer need

to stare at the screen for what

seems like endless minutes—

instead you can go on to other

work and when you hear THE

SIGNAL, you know that things

are READY. THE SIGNAL also

provides a reassuring power-on

beep, and can be activated

under program control. $29«®^

THE SIGNAL plugs right into the back of your VIC 20 or

Commodore 64 computer, and your cassette cable plugs into THE

SIGNAL. That's all it takes to start making your computer
operations more efficient. After you've used THE SIGNAL, you

won't know how you got along without it!

THE SIGNAL is available from your favorite computer dealer, or

order direct: S29.95 plus $3.00 for UPS shipping and handling (CA

residents add B.B9, sales taxi. We accept VISA, MasterCard, check or

money order. Do not send cash. Sorry, no CODs. ;*«/«■ taguMn KMntiw

Commodnre 64 nnd VIC 20 are trademarks of Commodore Business Machines, Inc.

P.O. Box 666

San Carlos, CA 94070

14151592-4334

FIVE POWERFUL SOFTWARE

DEVELOPMENT TOOLS

Plus Zhc Exciting yVtw Hook

INSIDE THE VIC

THE BOOK

A complete clear explanation of machine

language, Assembly language, VIC 20 archi

tecture, graphics, joystick and sound effect

programming. Detailed step-by-step guide to the

use of the development tools. How to combine

BASIC and machine language, make auto-start

cartridges, Interface with the Internal ROM-

based programs of BASIC and the Kernal.

Sample programs fully explained.

THE TOOLS

Assembler/Edltor/Loader'Decoder'Monitor

Full-teatured Assem&ler allows use of labels,

comments and arithmetic expressions to create

machine language programs. Create, save,

modify Assembly language programs with the

Editor. Load and link machine language modules

with the Loader. Decode machine language back

Into assembly language for study or Input to the

Editor. Single-step program execution with the

Monitor. Extended features combines Assembler/

Editor for maximum ease of use.

ALL FOR $49.95 PLUS $2.00 POSTAGE AND HANDLING Standard version runs on
any system with Datasette (5K and up) Add $5.00 for disk version, $5.00 for extended features

(minimum BK) Send check, M.O., VISA/MC (S2.00 S.C.) or specify C.O.D. (add S3.00) to:

P.O. Box 207, Cannon Falls, MM 55009

507-263-4821

VIC-20 a a registered TM or

Commodore Builnejs Machine! Inc.
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CARDRAM 16

1 6 K Memory Expansion

Cartridge for the VIC-20B-

Personal Computer

two

FEATURES:

• Provides the equivalent of

8K RAM cartridges.

• Each 8K is individually switch se

lectable by block.

• Opening in case to provide easy

switch access.

• Uses 8 low power CMOS 2K x 8

static RAM chips.

" High quality glass/epoxy circuit

board.

• Gold plated contacts.

• Individually tested.

• Made in the U.S.A.

$50.50

■■■"CQiUPU

TO ORDER

P O BOX 768

WICHITA. KS 67201

(316)263-1095

Handling charges S3 00

COD <Adc!S2OO)

Personal checks allow 3 week delivery

VIC-20 ■ is a registered Iradema'k oi Commodore

Prices subject to change

and 4636. Ins tead we wan t to put the block of 506 
ba ll characters into screen memory, w hich s tarts 
at location 7680. To accomplish this, type in the 
following seri es of POKEs: 

POKE 829,229, POKE 830,29, POKE 831,0,POKE 832,32 

You' ll need to prepare the screen by changing 
the co lors to make the ba ll s visible. Try POKE 
36879,76. Finally, complete the tape LOAD by 
typing: 

S YS 62980 

The data coming in fro m tape wi ll be di rected to 
the screen memory area and will fill the d isp lay 
with ball cha racters. © 

munMII 
A "" ... h Htt l Th ..... , . ..... a.-II .... I ... ......u .. ",.. s...,.rtt hl-,., "",,1tI - coio. 
"aphlct ItftIH._ ,""or. on",", VIC I Up to 20 1 ... iI of • ..,.,.,1 •• , _ti~" . be", "Itt __ !>d. 1 · 2 pI.yo"" 100% medllne cod.. JoJltldt . II( ... ,.", C .... Of DIM.. 
VIC . lO .. , ..... $IUS 

VIC - DO IT YOUllm I 
Th. mo" (0..." ...... 111 ... tvtorlol to •• ll1nl", YON' _" hi . 'M . , .. II color .rcad. 
ty,. to,.,. •. 25 _IY I. und."'o"d dlopt." I ptot,olPl,lncludl"1l : Hl " M Animo
"on. Smooth Se,..." Motion, Colon. 5_",d . Graphic Editor , U ...... UtlIlH •• , 
Scr .... 'aim, er..,mon ( ,tHo ,.,... ) and mo,... Ie.le .114 ", .. mltly l0"l"' ..... 
' .... III,tI"l . J .... I Io.d 0,", n," , h_ copy to your own ....... I 
Soft aound + Co ... o.Dhk . 12'.n 

IONUS oml 
0,6., both.r>et eet 112A"" II' ( I,_kovt ) "_1 100 % ~hl ... code. fall . 11111 -
CcHor D'C_ .atOM. ( U .... ~n6ed VIC.) 

S 1.50 .hlpplng , hGndll",. NY ... rd,e."h odd ' .25 % 10 • . 

somON,IIK. 
2061.'-'-1~~~I~;.~~.-C:;;ort. , NV 10023 

Or ..... 0111, 1OO·"I · t02t 

Cassettes are slow ••• 
If you own a Commodore 6401.'t or VIC 20til computer, you 
already know how long it can take to load or save a program. 
How much ti me are you wasting just waiting for READY to 
appear on the screen? Probably a lot. and that's why you need 

THE SIGNAL'" from ZAXIS. 

THE S IGNAL automatically keeps track of cassette 
operations and signals you with 
a pleasant "beep" when both a 
program header is found and 
when a Load or Save is 
completed. You no longer need 
to stare at the screen for wha t 
seems like endless minutes-
instead you can go on to other 
work and when you hear THE 
SIGNAL. you know th at things 
are READY. THE SIGNAL also 
provides a reassuring power·on 
beep, and can be acti vated 
under program control. $29.115 

THE SIGNAL plugs right into the back of your VIC 20 or 
Commodore 64 computer, and your cassette cable plugs into T HE 
SIGNAL. That's all it takes to start making your computer 
operations more e ffic ient. After you've used THE SIGNAL, you 
won't know how you got a long without it ! 

THE SIGNAL is available rrom your ravorite com puter dealer. or 
order di rect: 529.95 plus 53.00 ror UPS shipping and handling (CA 
residents add 6.5% sa les tax ), We accept V ISA. MasterCard. check or 
money order. Do not send cash. Sorry, no COOs. '''''''' I~u,"., II.~ ,.",. 

Commodore 64 a nd VIC 20 a re trldema rkl ofCol'l'll'l'lodore BUline .. Machine •• Inc. 

P.O. Box 666 
Sa n Ca rlos. CA 94070 
(41 5) 592·4334 

CARDRAM 16 

16K Memory Expansion 
Cartridge for the VIC-20® 

Personal Computer 

FEATURES: 
Provides the equivalent of two 
8K RAM cartridges. 

FIVE POWERFUL SOFTWARE 
DEVELOPMENT TOOLS 

Each 8K is individually swi tch se
leclable by block . 

• Opening in case to provide easy 
switch access. 

PillS -Cite E.uitilfg ;Vav 800k 
INSIDE THE VIC 

THE BOOK 
A com pie Ie cleer explanal lon of machine 
langu age. Assembly languag e. VIC 20 arc hi· 
'eclule. glaphlcs. loysllck enCl sound ellecl 
programming. Delalled slep-by,slep guide 10 Ihe 
use 01 Ihe development loois. How 10 combine 
BASIC and machine language. make aulo-stal1 
cartridges, Interface with the Inlernal ROM · 
based programs 0 1 BASIC and the Ke lnal. 
Sample programs fully explained. 

THE TOOLS 
AssemblerlEdltorlLoaderl DecoderlMonltor 
Full·leatured Assembler allows use 0 1 labets. 
commenls and arllhmellc explesslons to creale 
machine language programs. Creale, save. 
modify Assembly language programs wilh Ihe 
Editor. Load and link machine language modules 
with Ihe Loader. Decode machine language back 
Into assembly language lor sludy or Inpul 10 the 
Edilor. Single·slep program execulion with the 
Monitor. Extended luluras combines Assemblerl 
Edilor lor max imum ease 0 1 use. 

AU FOR $49.95 PLUS $2.00 POSTAGE AND HANDUNG Standard version runs on 
any system with DatasBtta (SK and up) Add $5 .00 for d isk version , $5 .00 lor extended features 

(minimum SKI Send check, M .O . , VISA/Me ($2.00 S.C.) or specify C. O.D. (add $3 .00) to : 
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P.O. Box 207, Cannon Falls , MN 55009 

507-263·4821 
V!C·20 Is .. r~gls'fred TM 01 
Commodot~ 8u'ln~11 M .. chln~ $ In( . 

• Uses 8 low power CMOS 2K x 8 
sta tic RAM chips. 

• High Quality glass/ epoxy ci rc uit 
board . 

• Gold plated contac ts. 
• Individually tested . 
• Made in the U.S.A. 

$50.50 

".lIIt[Jill~U SENSE I: III 

rOORDER 
P.O BOX 768 
WICHITA . KS 67201 
(316) 263·1 095 

Handling charges 53 00 
CO O (A(lO $2 00) 

PerSQ(lal checks allow 3 week dellvcry 

-.... -
VIC·20 ' IS a rcglstered t,ademalk 01 Commodol e 
Prrces S(JblCCl to change 



VIC 20

40-80 COLUMN BOARD

only S9900
Now you can get 40 or 80 Columns on your T.V. or monitor at one time! No more

running out of line space for programming and making columns. Just plug in this

board and you immediately convert your VIC-20 computer to 40 or 80 columns!

PLUS, you get a Word Processor, Mail Merge program, Electronic Spreadsheet (like

VISICALC) and Terminal Emulator! These PLUS programs require only 8K RAM

memory and comes in an attractive plastic case with instructions.List$149 Sale$99

• COMMODORE 64 COMPUTER - "80 COLUMN BOARD" LIST $275 SALE $179

"15 DAY FREE TRIAL"

We have the lowest VIC-20 prices

We have over 500 programs

Visa - Mastercharge - C.O.D.

We love our customers!

ENXERPRIZES (weloveourcustomers)

BOX 550, BARR1NGTON, ILLINOIS 6O010

Phone 312/382-5244 to order

MAKEYOUR VIC-20

COMPUTERTALK

when you plug in our

ONLY

$69oo

VOICE SYNTHESIZER
You can program an unlimited number of words and sentences and even adjust volume and pitch.

You can make: • Adventure games that talk • Real sound action games

This voice synthesizer Is VOTRAX based and has features equivalent to other models costing over

$370.00. To make programming even easier, our unique voice editor will help you create words and

sentences with easy to read, easy to use symbols. The data from the voice editor can then be easily

transferred to your own programs to make customized talkies.

* FREE — Your choice of $19.95 4" Speaker and Cabinet or $14.95 Voice Editor if you order

before June 15, 1983!

"15 DAY FREE TRIAL"

We have the lowest VIC-20 prices

We have over 500 programs

Visa - Mastercharge - C.O.D.

We love our customers!

It

ENTERPRIZES c«—««»■«—>
BOX 550, BARRINGTON. ILLINOIS 60010

Phone 312/382-5244 to order

VIC 20 

40·80 COLUMN BOARD 
• only 59900 • 

Now you can get 40 or 80 Columns on your T.V. or monitor at one time! No more 
running out of line space for programming and making columns. Just plug in this 
board and you immed iate ly convert your VIC·20 computer to 40 or 80 col4mns! 
PLUS. you get a Word Processor, Mai l Merge program, Electronic Spreadsheet (like 
VISICALC) and Terminal Emulator! These PLUS programs require only 8K RAM 
memory and comes in an attractive plastic case with instructions.List$149 Sale $99 

• COMMODORE 84 COMPUTER - "80 COLUMN BOARD" LIST 5275 SALE 5179 

(~I/O .9/-.''''7 f1'~ %.-..t) 
"/5 DAYFHEE TRIM" PROTECTO 

• We h.ve the lowe.t VlC-20 price. 

• We heve over 500 pro ...... 

o Vie. - M •• terch.rge - C.O.D. 
ENTERPRIZES (WELOV'OUACUST""' .. ) 

BOX 550, BARRINGTON, ILLINOISAOO10 
Phon. 3121382·5244 to order 

MAKE YOUR VIC-20 
COMPUTER TALI' ONLY 

*$6900 
when you plug in our 

VOICE SYNTHESIZER 
You can program an unlimited number of word. and sentences and even adjust volume and pitch. 
You can make: • Adventure games that talk • Real sound action games 
This voice synthesizer Is VOTRAX based and has features eqUivalent to other models costing over 
$370.00. To make programming even easier. our unique voice editor will help you create words and 
sentences with easy to read. easy to use symbols. The data from the voice editor can then be easily 
transferred 10 you. own programs 10 make customized talkies. 

* FREE - Your choice of $19.95 4" Speaker and Cabinet or$14.95 Voice Editor if you order 
before June 15, 1983! 

"15 DAY FREE TRIAL" 

o We have the lowe.t VlC-20 price. 
o We have over 500 progr .... 

o Vito. - M1letercb.rge - C.O.D. 

PROTECTO 
ENTERPRIZES ("lLOW"""-"') 

BOX 550, BARRINGTON, ILLINOIS 600.10. 
Phone 3121382·5244 10 order 



Part VII

Commodore 64 Video

A Guided Tour

Jim Butterfield, Associate Editor

In this, the final installment of our exploration of the

Commodore 64's unique video design, we look at a

solution to the pesky "hiccup" screen glitch.

Last time, we looked at a simple program to split

the screen of the Commodore 64. It was similar,

but not identical, to this one:

100 FOR J=828 TO 862:READ X

110 T=T+X:POKE J,X

120 NEXT J

130 IF T<>3929 THEN STOP

200 DATA 173,25,208,41,1,240,25,141,25,2

08,162,146,160,6,173,18

210 DATA 208,16,4,162,1,160,0,142,18,208

,140,33,208,76,188,254,76,49,234

300 POKE 56333,127

310 POKE 788,60:POKE 789,3

320 POKE 56333,129:POKE 53274,129

Our previous example split the screen into

two sections: graphics and text. This one splits

the screen into two background color areas. It

makes it easier for us to see the glitch - the hiccup

that occasionally disturbs our screen split. By the

way, it's easier to see the problem when you are

using the keyboard.

Why The Problem?

Here's where the problem comes from: the timer

interrupt strikes about every 1/60 of a second. The

screen display, too, runs at a rate of about 60 times

a second. But they are not synchronized. The

two processes run at similar, but not identical,

speeds.

Now, every once in a while, the timer inter

rupt hits just before the raster interrupt. The timer

interrupt has quite a few jobs to do: update the

TI$ clock, check the cassette motor, flash the cur

sor, and check the keyboard. It takes time to do

these jobs, and extra time is required if a key is

being pressed.

Suppose we have just started on the timer
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interrupt, and the raster scan says, "I'm ready!"

Sorry, raster, we're already into an interrupt

routine, and other interrupts are locked out until

we have finished. By that time, the screen scan

might have moved along a few lines, and our

split screen has crept from its normal position.

Some Possible Fixes
There are several possible approaches to fixing

this jitter. The ones that come to mind first are

complex; in a moment, we'll move on to an easy

one.

When the timer interrupt strikes, we could

ask it to look at the raster and see if the scan was

close to the interrupt point. If so, we might wait

things out, or skip part of the timer interrupt jobs.

Messy.

The timer interrupt could "unlock" the inter

rupt very quickly, using a CLI command. That

way, we could interrupt the interrupt program

itself to do the split screen job. Better, but some

programmers feel it's dangerous to allow this

kind of thing to happen.

A Better Way

There is an easier way: shut the timer interrupt

off completely, and do its various jobs with our

own programs. This seems complex, but it's not.

We can call the timer interrupt routines ourselves,

whenever it's time.

Let's look a little more closely into the timing

of these interrupts. We expect to cause a raster

scan interrupt about 120 times a second. That's

twice as often as the timer interrupt needs to be

handled. So our raster program could occasionally

call in the timer interrupt program.

It seems that we could accomplish the task

easily by calling the timer interrupt routines every

second raster interrupt. That would certainly do

the job, but there's a better way.

Even though we've shut off the timer inter-
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III this, the filial illstaUmellt of 0111' explorntioll of the 
Commodore 64's IlIIiqlle video desigll , we look at a 
SOllltiollto the pesky "hicC/lp" screell glitch. 

Last time, we looked a t a simple program to split 
the sc reen of the Commodore 64. It was similar, 
but not identi ca l, to thi s one: 
100 FOR J=828 TO 862:READ X 
110 T=T+X:POKE J,X 
120 NEXT J 
130 IF T<>3929 THEN STOP 
200 DATA 173,25,208,41,1,240,25,141,25,2 

08,162,146,160,6,173,18 
210 DATA 208,16,4,162,1,160,0,142,18,208 

,140,33,208,76,188,254,76 , 49,234 
300 POKE 56333,12 7 
310 POKE 788,60:POKE 789 , 3 
320 POKE 56333,129:POKE 53274 ,129 

O ur previous exa mple sp lit the screen into 
two sections: graphics and text. This one splits 
the screen into two background color areas. It 
makes it easie r for us to see the glitch - the hiccup 
tha t occasionally di sturbs our screen split. By the 
way , it' s easier to see the problem w hen you are 
using the keyboa rd. 

Why The Problem? 
Here's where the p roblem comes from: the timer 
inte rrupt strikes about every 1/60 of a second. The 
sc reen display, too, runs at a rate of about 60 times 
a second. But they are not synchronized. The 
two processes run a t simila r, but not identical, 
speeds. 

ow, every once in a while, the timer inter
rupt hits just before the raster interrupt. The timer 
inte rrupt has quite a few jobs to do: update the 
TI$ clock, check the cassette motor, flash the cur
sor, and check the keyboard. It takes time to do 
these jobs, and ex tra time is required if a key is 
being pressed. 

Suppose we have just started on the timer 
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inte rrupt, and the ras ter scan says, ' 'I'm read y!" 
Sorry, raster, we're already into an interrupt 
routine, and other interrupts are locked out until 
we have finished. By that time, the screen scan 
might have moved along a few lines, and our 
split screen has crept from its normal position . 

Some Possible Fixes 
There are severa l possible approaches to fixing 
this jitter. The ones that come to mind first are 
complex; in a moment, we' ll move on to an easy 
one. 

When the timer interrupt strikes, we could 
ask it to look at the ra s ter and see if the sca n was 
close to the interrupt point. If so, we might wait 
things ou t, or skip part of the timer interrupt jobs. 
Messy. 

The timer inte rrupt could " unlock" the inter
rupt very quickly, using a CLI command . That 
way, we could interrupt the interrupt program 
itself to do the split screen job. Bette r, but some 
prog rammers feel it's dangerous to a llow thi s 
kind of thing to happen. 

A Befter Way 
There is an easier way: shut the timer interrupt 
off completely, and do its va rious jobs with our 
ow n programs. This see",s complex, but it's not. 
We can call the timer interrupt routines ourselves, 
whenever it' s time. 

Let's look a little more close ly into the timing 
of these interrupts. We expect to cause a raste r 
scan interrupt about 120 times a second . That' s 
twice as often as the timer inte rrupt needs to be 
handled. 50 our raster program could occasionally 
ca ll in the timer inte rrupt program. 

It seems that we cou ld accomplish the task 
easily by ca lling the timer interrupt rou tines eve ry 
second raster interrupt. That would certain ly do 
the job, but there's a better way. 

Even though we've shut off the timer inter-
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Table 1:

6566 Video Chip

C64 Control and Miscellaneous Registers

Don

D012

D013

D014

Extended
Color
Mode

Bit
Map

Display
Enable

Row v c ,,
Select Y-Scroll

Raster Register

x

- Light Pen Input _

Y

D016 X X Reset
Mulli

Color
CC.01. X-Scroll
Select A

D018

D019

D01A

VM13

IRQ

Screen

VM12 | VMll , VM10

Interrupt

♦—Sense—►

Interrupt

Enable —*■

)

CB13

LP

Light

Pen

. .

rharacter

Base

CB12 , CBll

SSC SBC

Sprite

Collision

with

Sprite, Back

X

RST

Raster

D020

D021

D022

D023

D024

D025

D026

Coior Registers

53265

53266

53267

53268

53270

53272

53273

53274

X

X

X

X

X

X

X

Exterior
1

Background #0

Background #1

Background #2

Background #3

Sprite

, Multicolor #0

Sprite

, Multicolor #1

53280

53281

53282

53283

53284

53285

53286

Sprite

0

1
DOOO

D001

D027

D010

D015

D017

D01B

D01C

D01D

D01E

D01F

Table 2:

6566 Video Chip

C64 Sprite Registers

Sprite

7

1
D00E

D00F

D02E

X

Position —

Y

X Color
i

— ^ / Sprite

7 65 4 3 2 1
*******

X-Position High

Spritt

0

1
53246

53249

53287

0
*

Sprite Enable

Y-Expand

Background Priority

Multicolor

X-Expand

Interrupt: Sprite Collision

Interrupt: Background Collision

Sprite

7

1
53262

53263

53294

53264

53269

53271

53275

53276

53277

53278

53279

~ 
g 
I: 

~ 
€ 
~ 

~ 0011 

0012 

0013 
I-

0014 

Table 1: 
6566 Video Chip 

C64 Control and Miscellaneous Registers 

I Extendc.d I Hil IOiSp.IaY I Row 
Color Map En.lble Select A 
M~de _ _____ _ ___ _ 

Raster Register 

Light Pen Input 

Y-Scroll 
--'-

x 
y -

53265 

53266 

53267 

53268 

00161'-; - r Reset -I ~o~~; S;I~~t 1\ X-Scroll 1 53270 

0018 
Screen Character 

eBlI I Base x 
VMtl VMIl I VMtt VMtO CBtl I CBI2 I 

IRQ I Interrupt 
LI' sse SBe ' ST 4-Sensc-+ 0019 

S~rite 
Interrupt 

Light I Co Iision 
Enable -+ Pen with Ras ter 

Sprite Bilek 

D01A 

Color Registers 

0020 X Exterior 
I 

X , Background #0 0021 

0022 X , Background #1 

X Background #2 , 0023 

X , Background #3 0024 

X 
Sprite , Multicolor # 0 

0025 

X Sprite , Multicolor # 1 
0026 

Sprite 
o 

~ 
0000 

0001 

Table 2: 
6566 Video Chip 

C64 Sprite Registers 

Sp ri~ Spri~ 
7 0 

~ ~ 
DOOE ~ X 1 53248 

Pos it ion 
DOOF Y 53249 

Sprite 
7 

~ 
53262 

53263 

0027 D02E I X Color 153287 53294 

~~~lri\~~~ 
765432 10 • • • • • • • • 

X-PosHion High 153264 

Sprite Enable 153269 

Y-;X~:~d------- 153271 

Background Priority 53275 

Multicolor 53276 

X·Expand 53277 

Interrupt: Sprite Colli s ion 53278 

Interrupt: Background Colli sion 53279 



COMMODORE 64'
American Peripherals

GAMES

(on tape)

646 Pacacuda 19.95

650 Logger 19.95

651 Ape Craze 19.95

652 Centropod 19.95

653 Escape 19.95

641 Monopoly 19.95

642 Adventure #1 19.95

648 Galactic Encounter 9.

667 Yahtzee 14.95

671 Robot Blast 14.95

673 Moon Lander 14.95

676 Othello 14.95

686 Horserace-64 14.95

692 Snake 14.95

697 Football 14.95

819 Backgammon 24.95

822 Space Raider 19.95

846 Annihilator 19.95

842 Zwark 19.95

845 Grave Robbers 13.95

841 Pirate Inn Adv. 22.95

904 Shooting Gallery 14.95

816 Dog Fight 19.95

817 Mouse Maze 19.95

818 Ski Run 22.

820 Metro 22.

823 Sub Warfare 29.

838 Retroball 39.95

(cartridge)

839 Gridrunner 39.95

(cartridge)

825 Mine Field 13.

672 Dragster 14.95

662 Oregon Trail 14.95

679 3-DTicTacToe 14.95

655 Castle Advent. 14.95

EDUCATIONAL

(on tape)

644 Type Tutor 19.95

645 Assembly Language

Tutor 14.95

687 Fractional Parts 14.95

902 Estimating Fractions 14.95

695 Tutor Math 14.95

870 Square Root Trainer 14.95

699 Counting Shapes 14.95

694 Money Addition 14.95

689 Math Dice 14.95

678 Speed Read 14.95

643 Maps and Capitals 19.95

645 Sprite Editor 19.95

904 Sound Synthesizer Tutor 19.

696 Diagramming

Sentences 14.95

690 More/Less 14.95

688 Batting AVERAGES 14.95

802 TicTacMath 16.95

904 Balancing Equations 14.95

905 Missing Letter 14.95

864 Gradebook 15.

810 French 1-4 80.

811 Spanish 1-4 80.

807 English invaders 16.95

809 Munchword 16.95

812 Puss IN Boot 20.

813 Word Factory 20.

660 Hang-Spell 14.95

905 Division Drill 14.95

906 Multiplic. Drill 14.95

907 Addition Drill 14.95

908 Subtraction Drill 14.95

910 Simon Says 14.95

911 Adding Fractions 14.95

912 Punctuation 14.95

EDUCATIONAL

Series on disk

Computer Science (30 programs) $350

HS Biology (70 programs) $500

HS Chemistry (40 programs) $450

HS Physics (60 programs) S475

HS SAT Drill (60 programs) $99.

Elem. Social Studies (18 pr.) $225

Elem. Science (18 programs) $225

Elem. Library Science (12 pr.) $170

Librarians Package (4 utilities) $110

3rd Grade Reading (20 lessons) S99.

4th Grade Reading (20 lessons) $99.

5th Grade Reading (20 lessons) $99.

6th Grade Reading (20 lessons) $99.

Spanish Teaching (12 lessons) $95.

PARTS OF SPEECH (9 lessons) $95.

BUSINESS

(all on disk)

WORD PRO 3+ 95.00

DATAMAN-64 data base program. 49.95

PERSONAL FILING SYSTEM

(index card style) 19.95

HOME FINANCE 19.95

CYBER FARMER S195.

GA 1600 Accounting System 395.

PERSONAL TAX 80.

ACCOUNTS RECEIVABLE 22.

New York State Payroll 89.

MAILING LIST 24.

Manufacturing Inventory 59.

Stock Market Package 39.

Finance 16.95

ORDERING BLANK

To: American Peripherals

122 Bangor Street

Lindenhurst, NY 11757

Ship to: Name

Street

Town, State, ZIP

ITEM DESCRIPTION PRICE

□ Please send your complete 64K catalog,

free of charge.

Commodore 64 is a requested trademark of Commodore LTD.

NY State Residents

only add 7Va% tax

Shipping

COD, add 1.50

$1.50

If Canada or Mexico, add additional 2.00

TOTAL AMOUNT.

COMMODORE 64:: 
American Perip-herais 

GAMES 
(on tape) 
646 Pacacuda 19.95 
650 Logger 19.95 
651 Ape Craze 19.95 
652 Centro pod 19.95 
653 Escape 19.95 
641 Monopoly 19.95 
642 Adventure # 1 19.95 
648 Galactic Encounter 9. 
667 Yahtzee 14.95 
671 Robot Blast 14.95 
673 Moon Lander 14.95 
676 Othello 14.95 
686 Horserace-64 14 .95 
692 Snake 14.95 
697 Football 14.95 
819 Backgammon 24.95 
822 Space Raider 19.95 
846 Annihilator 19.95 
842 Zwark 19.95 
845 Grave Robbers 13.95 
841 Pirate Inn Adv. 22 .95 
904 Shooting Gallery 14.95 
816 Dog Fight 19.95 
817 Mouse Maze 19.95 
818 Ski Run 22. 
820 Metro 22 . 
823 Sub Warfare 29 . 
838 Retroball 39.95 

(cartridge) 
839 Gridrunner 39.95 

(cartridge) 
825 Mine Field 13. 
672 Dragster 14.95 
662 Oregon Trail 14 .95 
679 3-D TicTacToe 14.95 
655 Castle Advent. 14.95 

ORDERING BLANK 

To: American Peripherals 
122 Bangor Street 
Lindenhurst, NY 11757 

EDUCATIONAL 
(on tape) 
644 Type Tutor 19.95 
645 Assembly Language 

Tutor 14.95 
687 Fractional Parts 14.95 
902 Estimating Fractions 14 .95 
695 Tutor Math 14 .95 
870 Square RootTrainer 14.95 
699 Counti ng Shapes 14 .95 
694 Money Addition 14 .95 
689 Math Dice 14.95 
678 Speed Read 14.95 
643 Maps and Capitals 19.95 
645 Sprite Ed itor 19.95 
904 Sound Synthesizer Tutor 19. 
696 Diagramming 

Sentences 14.95 
690 More/Less 14 .95 
688 Batting AVERAGES 14.95 
802 TicTac Math 16.95 
904 Balancing Equations 14.95 
905 Missing Letter 14.95 
864 Gradebook 15. 
810 French 1-4 80. 
811 Spanish 1-4 80 . 
807 English Invaders 16.95 
809 Munchword 16.95 
812 Puss IN Boot 20. 
813 Word Factory 20. 
660 Hang-Spell 14.95 
905 Division Drill 14 .95 
906 Multiplic. Drill 14.95 
907 Addition Drill 14.95 
908 Subtraction Drill 14.95 
910 Simon Says 14 .95 
911 Adding Fract ions 14.95 
912 Punctuation 14.95 

Ship to : Name ____________ _ 

EDUCATIONAL 
Series on disk 
Computer Science (30 programs) $350 
HS Biology (70 programs) $500 
HS Chemistry (40 programs) $450 
HS Physics (60 programs) $475 
HS SAT Drill (60 programs) $99. 
Elem. Social Studies (18 pr.) $225 
Elem. Science (18 programs) $225 
Elem. Library Science (12 pr.) $170 
Librarians Package (4 utilities) $110 
3rd Grade Reading (20 lessons) $99. 
4th Grade Reading (20 lessons) $99. 
5th Grade Reading (20 lessons) $99. 
6th Grade Reading (20 lessons) $99. 
Spanish Teaching (12 lessons) $95. 
PARTS OF SPEECH (9 lessons) $95. 

BUSINESS 
(al l on disk) 
WORD PRO 3+ 95 .00 
DATAMAN-64 data base program. 49.95 
PERSONAL FILING SYSTEM 
(index card style) 19.95 

HOME FINANCE 19.95 
CYBER FARMER $195 . 
GA 1600 Accounting System 395. 
PERSONAL TAX 80. 
ACCOUNTS RECEIVABLE 22 . 
New York State Payroll 89 . 
MAILING LIST 24 . 
Manufacturing Inventory 59. 
Stock Market Package 39. 
Finance 16.95 

ITEM DESCRIPTION PRICE 

Street ____________ _ 

Town, State, ZIP ____________ _ NY State Residents 
only add 7 '1,% tax 

o Please send your complete 64K catalog, 
free of charge. 

Commodore 64 is a requested trademark of Commodore LTD. 

Shipping $1.50 
COD, add 1.50 

If Canada or Mexico, add additional 2.00 

TOTAL AMOUNT 



rupt, it's still signaling when the time is ready.

Let's review: the timer leaves a signal in hex ad

dress $DCOD (56333) whenever it counts down to

zero. Normally, this signal triggers the interrupt

line (IRQ) and causes the processor to be inter

rupted. But we may "break" the connection be

tween the timer signal and the interrupt line. In

this case, the timer will not cause an interrupt,

but the signal bit will still flash when the appro

priate time has come.

We can see the plan in Figures 1 and 2. We

will disconnect the timer from interrupt, and ser

vice it ourselves when it flashes. Easier done than

said. Let's look at the machine language coding:

033C A9 01 INTR LDA #$01

033E 8D 19 DO STA SD019

Raster interrupt is now the only game in town,

so we don't need to test for it. We must, of course,

turn off the raster interrupt flag.

0341 A2 92

0343 A*0 06

LDX

LDY

#$92

#$06

Setup for top of screen. Next interrupt, line 92

hex; new color, number 6.

0345 AD 12 DO

0348 10 04

LDA $D012

BPL MID

If it's really the top of screen, we can skip ahead.

Otherwise, we change for mid-screen - line 1,

new color, number 0:

034A A2 01

034C A0 00

LDX #$01

LDY #$00

Now we're ready to do the job, wherever the

screen is:

034E 8E 12 DO MID STX $D012

0351 8C 21 DO STY $D021

The job is done. Now let's see if the timer interrupt

is calling for action:

0354 AD 0D DC

0357 29 01

0359 F0 03

LDA $DC0D

AND #$01

BEQ SKIP

If we didn't skip, the timer wants attention. Call

it in:

035B 4C 31 EA JMP $EA31

If we did skip, the timer isn't needed. Quit with:

035E 4C BC FE SKIP JMP $FEBC

We must remember, of course, to: turn off

the timer interrupt; set the IRQ vector to our new

code; and turn on the raster interrupt. We'll do all

that in BASIC. Speaking of which....

BASIC-ally Yours
Here's the same program in BASIC.

100 FOR J=828 TO 864:READ X

110 T=T+X:POKE J,X

120 NEXT J

130 IF T<>4077 THEN STOP

200 DATA 169,1,141,25,208,162,146,160,6,

173,18,208,16,4,162, 1

210 DATA 160,0,142,18,208,140,33,208,173
,13,220

220 DATA 41,1,240,3,76,49,234,76,188,254
300 POKE 56333,127

310 POKE 788,60:POKE 789,3

320 POKE 53274,129

Now we have a rock-solid color change at the

appropriate screen point. No creeping, no jit

tering, no hiccups.

We've only touched upon the techniques of

raster interrupt. A whole host of new possibilities

open up with its use.

But we've shown it can be done, and some of

the techniques that can be used to do it.

Copyright © 1983 Jim Butterfiehi.

Figure 1:
"Conventional" coding requires the program to dis

tinguish between the two live timing sources. It may

also cause timing jitter.

Raster

Interrupt

Timer

Interrupt

Do Raster

Job
Do Timer

Job

Return

From Interrupt

Return

From Interrupt

Figure 2:
Single interrupt coding gives priority to the time-

sensitive raster job.
^■■■■

aster

Interrupt

Only

Do Raster

Job

No
Return
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Do Timer
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Return From Interrupt
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rupt, it's still sig naling when the time is ready. 
Let' s review: the timer leaves a signal in hex ad
dress $DCOD (56333) whenever it counts down to 
zero. Normall y, th is sig nal trigge rs the interrupt 
line (IRQ) and causes the processor to be inter
rupted. But we may "break" the connec tion be
tween the timer signal and the interrupt line . In 
this case, the timer will not cause an interrupt, 
but the signa l bit will sti ll fla sh when the appro
priate time has come. 

We ca n see the plan in Figures 1 and 2. We 
w ill di sconnect the timer from inte rrupt, and se r
vice it ourselves when it flashes. Easier done than 
sa id. Let's look a t the machine language coding: 

033C A9 01 INTR LDA #$01 
033E 8D 19 DO STA 5D019 

Raster interrupt is now the only game in town, 
so we don' t need to test for it. We must, of course, 
turn off the ras ter inte rrupt flag. 

0341 A2 92 LDX #592 
0343 AO 06 LDY #$06 

Setup for top of screen . Next interrupt, line 92 
hex; new color, number 6. 

0345 AD 12 DO LDA $D012 
0'348 10 04 BPL MID 

If it's rea lly the top of screen, we ca n skip ahead. 
Othe rwise, we change for mid-screen - line 1, 
new color, number 0: 

034A A2 01 
034C AO 00 

LDX # $01 
LDY #500 

Now we're ready to do the job, w herever the 
screen is: 

034E BE 12 DO MID STX $D012 
0351 8C 21 DO STY $D021 

The job is done. Now let's see if the timer interrupt 
is ca ll.ing for action: 

0354 AD OD DC 
0357 29 01 
0359 FO 03 

LDA 
A D 
BEQ 

5DCOD 
# 501 
SKIP 

If we didn ' t skip, the timer wants attention. Ca ll 
it in: 

035B 4C 31 EA IMP SEA31 

If we did skip, the timer isn't needed. Quit with: 

035E 4C BC FE SKIP IMP 5FEBC 

We must remember, of course, to: turn off 
the timer interrupt; set the IRQ vector to our new 
code; and turn o n the ras ter interrupt. We' ll do all 
that in BASIC. Speaking of which .... 

BASIC-ally Yours 
Here's the same program in BASIC. 
lee FOR J=828 TO 864:READ X 
lIe T=T+X:POKE J,X 
12e NEXT J 
13e IF T<>4e77 THEN STOP 
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2ee DATA 169,1,141,25,2e8,162,146, 16e ,6, 
173,18,208,16,4,162,1 

21e DATA 16e,e,142,18,2e8,14e,33,2e8,173 
,13,22e 

22e DATA 41 ,1,24e, 3 ,76,49,234,76,188,254 
3ee POKE 56333,127 
31e POKE 788,6e:poKE 789 ,3 
32e POKE 53274,129 

Now we have a rock-solid co lor change at the 
appropriate screen point. No creeping, no jit
tering, no hiccups. 

We've only touched upon the techniques of 
raste r in terrupt. A whole host of new possibilities 
open up with its use. 

But we've shown it ca n be done, and some of 
the techniques that ca n be used to do it . 
COJlyright © 1983 Jilll Blllle/fieiri. 

Figure 1: 
"Conventional" coding requires the program to dis
tinguish between the two live timing sources. It may 
also ca use timing jitter. 
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Strengthenyour hand

The complete information control system for

the Commodore 64. Ideal for any home,

business or professional environment where

records are kept. Create the format you

need and enter your records. If the layout or

data field sizes are not quite right, correct

them and carry on. Superbase gives you an

unrivalled range of powerful features including:

Find out more about

Superbase 64. Contact

your local Commodore

Dealer or Precision

Software at our U.K. office.

Precision Software Limited

Park House 4 Park Terrace
Worcester Park

Surrey KT4 7JZ England

Telephone: 01-330 7166 „
Telex: 8955021 PRECIS G Precision

Software

The complete information control system for 
the Commodore 64. Ideal for any home, 
business or professional environment where 
records are kept . Create the format you 

d 

need and enter your records. If the layout or 
data field sizes are not quite right , correct 
them and carry on. Superbase gives you an 
unrivalled range of powerful features including : 

Find out more about 
Superbase 64. Contact 

your local Commodore 
:. . Dealer or Precision 

.t:;:}· Software at.our U.K. office. 
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,::::\J, Telex: 8955021 PRECiSe PrecIsIon 
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Troubleshooting
A Program

John Blockford, Assistant Feotures Editor

Suppose you've typed a program into your computer

from the pages of COMPUTE!, and it doesn't run. The

following checklist should help you find the problem in

a jiffy.

There are two likely sources of trouble in a typed

program: typing errors made as you enter the

program into your computer or mistakes involving

COMPUTERS conventions - the symbols used to

indicate special keystroke combinations. If you

have successfully typed in programs from the

magazine before, the problem is probably a typing

error. But if this is your first try (or if you are

working with a new computer which is unfamiliar

to you), you may be having trouble with the listing

conventions.

Knowing How To Enter The Program

First fake a look at the articles published each

month, "How To Type COMPUTERS Programs,"

and "A Beginner's Guide To Typing In Programs."

As you'll see, finding a character or word enclosed

in braces is either a fundion key - such as the

"CLEAR" key - or a normal key pressed simul

taneously with a control or escape key. Don't type

in either the letters of the word in braces, or the

braces themselves. Instead, press the key or keys

indicated by the words within braces. {CLEAR}

means, press the CLR key.

What about the possibility that the program

in the magazine is incorrect? Each program we

publish is tested carefully, and the versions for

each different computer brand are checked sepa

rately. When we have a given version running

smoothly, we LIST the program directly onto

paper. This paper version is photocopied and

then appears as is in the magazine. Because of

this, there is very little chance of a typographical

error in the magazine version - it is identical to
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the program that was pretested in the computer.

Still, we have made mistakes. In almost every

case, though, a program will run correctly as

printed. If you continue to have problems after

having followed these troubleshooting proce

dures, check the section of the magazine called

CAPUTE! the next issue or two following the pro

gram in question.

On the other hand, there is a good chance

that a typing error crept in as you keyed the pro

gram listing into your computer. The result a\n

be anything from a slightly quirky display (such

as square trees) to no game at all - just a cryptic

error message or even a lock-up. When a computer

locks up, the keyboard and RESET keys have no

effect. To regain control, you must turn off the

computer. Everything you typed in is lost. To

avoid this disaster, always SAVE your program

before you try to RUN it.

Finding The Source Of A Problem

Often, you can trace a mistake by knowing how

to interpret error messages. Some computers give

you a statement such as "OUT OF DATA," while

others give only an error number. If you get a

number, look it up in your user's manual. The

error statement or number is accompanied by a

line number, which helps in locating the problem.

First, LIST the line and make sure that it is

exactly the same as the one in the magazine. If it

isn't, make the required changes and try to RUN

the program again.

Sometimes, the actual error is not on the line

named as the source of the problem. If a DATA

entry is missing, the error is listed at the line con

taining the READ instructions. If a string is incor

rectly DIMensioned, the error will occur in the

line that first calls for the variable, not in the line

containing the DIM statement.

Troubleshooting 
A Program 

Joh Blackford Asslslant Fealures Fdltor 

SIlPpOS~ YOII've Iyperl 0 progm/II illio .'10111' COII/I'll ier 
froll /l he poges af COMPUTE!, Ollrl il rlves lI ' l filII. The 
followillg checki isl sllOlIlrI help .'1011 f illd Ihe problelll ill 
o jiff.it . 

There a re two likely sources of trouble in a typed 
program: ty ping errors made as you enter the 
program into your compu ter or mistakes involving 
COMPUTE/ 's cO ll vell liolis - the symbols used to 
ind icate special keystroke combinatio ns. If yo u 
have successfully typed in programs from the 
magazine before, the problem is probably a typing 
error. But if this is your first try (or if you are 
working with a new compute r w hich is unfami liar 
to you), yo u may be having trouble w ith the li sting 
conventions. 

Knowing How To Enter The Program 
First fake a look at the articles published each 
month, " How To Type COMPUTE!'s Programs," 
and " A Beginne r's Guide To Typing In Programs." 
As you ' ll see, finding a character or word enclosed 
in braces is either a f"nclioll kelj - such as the 
" CLEAR" key - or a normal key pressed s imul
taneously with a cOll lrol or esenpe key. 0011 ' 1 ty.:pe 
in either the letters of the word in braces, or the 
braces themselves. Instead, press the key or keys 
indicated .by the words w ithin braces. {CLEAR) 
means, press the CLR key. 

What about the possibility tha t the program 
in the magazine is incorrect? Each program we 
publish is tes ted carefully, and the versions for 
each different computer brand a re checked sepa
rately. When we have a given ve rsion running 
smoothl y, we LIST the program direc tly onto 
paper. Th is paper version is photocopied and 
then appears as is in the magazine. Because of 
thi s, there is very little chance of a typographical 
e rror in the magazine version - it is identica l to 
188 COMPUTE! August1983 

the program that was p retested, in the computer. 
Still , we hnve made mistakes. In a lmos t every 

case, tho ugh, a p rogram will run co rrec tly as 
printed. If you continue to have problems afte r 
ha ving foll owed these troubleshooting proce
dures, check the sec ti on o f the magazine ca ll ed 
CAPUTE! the nex t issue o r two fo llowing the pro
gram in ques tion. 

O n the othe r hand , there is a good chance 
tha t a typing e rror crept in as you keyed the pro
gram lis ting in to yo ur computer. The result ca n 
be anything from a slightly quirky d isplay (such 
as square tTees) to no ga me a t all - jus t a cryptic 
e rror message or even a lock-up. When a compute r 
locks lip , the keyboard and RESET keys have no 
effec t. To rega in control, yo u mus t turn off the 
computer. Eve ryth ing you typed in is lost. To 
avo id thi s di sas te r, always SAVE yo ur program 
before you tTy to RU N it. 

Finding The Source Of A Problem 
Often, yo u ca n trace a mistake by knowing how 
to interpret error messages. Some computers give 
you a statement such as " OUT OF DATA," while 
others give onl y an error number. If-yo u. get a 
number, look it up in your user's manual. The 
error sta tement or number is accompanied by a 
line number , wh ich helps in locating the problem. 

Firs t, LIST the line and make sure that it is 
exactly the same as the one in the magazine. If it 
isn't, make the required changes and try to RU N 
the program again. 

Sometimes, the actual error is not on the line 
named as the source of the problem. If a DATA 
entry is missi ng, the e rror is li sted at the line con
taining the RE AD instructio ns. If a string is inco r
rectly DIMensioned, the e rror wi ll occur in the 
line that first ca ll s for the variab le, not in the line 
containing the DIM s tatement. 



WE mflKE ft GREAT CfiSE
FOR VOUR COmPUTER.

One size does not fit all. Our cases are designed for specific hardware

configurations. When you put your computer in our case, it fits hand-in-glove.

Once your equipment is safely inside the attache-style carrying case, it never has

to be taken out again. To operate, simply remove the lid and connect the power.

To store yourcomputer, disconnect the power, enclose your disks, working papers,

and manuals in the compartment provided, and attach the lid. It's as easy as that.

• AP101 Apple II with Single Drive $109
• AP102 Apple II withTwo Disk Drives 119
• AP103 Apple II 9-inch Monitors Two Drives 129
• AP104 Apple III. Two Drives & Stlentype Printer 139
• AP105 13" Black & White Monitor with Accessories 99

• AP106 AmdekColorl, llorlll Monitor 119
• FR152 Franklin Ace 1000 or 1200 with Two Drives 119

• FR153 Franklin Ace 1000 or 1200 with Two Drives & 9" Monitor... 139 • P4O9

• RS201 TRS-80 Model I Computer, Expansion Unit & Drives 109 • 1B501
• RS204 TRS-80 Model III 129 • IB502
• AT301 ATARI 400 or800 Computers with Peripherals 109 • HP601

• P4O1 Paper Tiger Printer (400/445/460) 99 • CM702
• P402 Centronics 730/737 S Radio Shack Printer 89 • CM703
• P403 Epson MX70 or MX80, Microline 82A Printer or Color • CM704

Computer 89 • NS010
• P404 Epson MX100 Printer 99 • CC80
• P405 IDS 560 or Prism 132 Printer 109 • CC90
• P406 C. Itoh Starwriter/Printmaster F-10 Printer 119 • CC91
• P407 Okidata Microline 83A or 84 Printer 99 • CC92
• P4O8 C. Itoh Prowriter 2 Printer 99 • CC50

IB502

IB501

C. Itoh Prowriter (Apple Dot Matrix) or NEC PC8023 Printer 89
IBM Personal Computer with Keyboard 129
IBM Monochrome Monitor 99

HP41 with Accessories 99
Commodore 64 (or Vic 20) with One Drive 119
Commodore Model 64 with Two Drives 129
Commodore Model 64 with Dataset 109

North Star Advantage 139
Matching Attache Case {5") 85
Matching Attache Case (3") 75
Matching Accessories Case (5W Diskettes, Paper, etc.)... 95
5.25" Diskette Case (Holds 75 Diskettes) 49

Case Cart 79

CALL TOLL FREE: (800) 848-7548

Computer Case Company, 5650 Indian Mound Court, Columbus, Ohio 43213(614)868-9464
VISA

COMPUTER /BASF

CASSETTES/ -DPS

HE WORLD'S FINEST

ta media for all microcomputers

• Used nationwide by software

manufacturers, hobbyists, schools and businesses

Premium 5-screw shell with leader fits all standard recorders

$295 EACH
GET ONE

TBACTOH FEED
e CUT BLANK

CASSETTE I_»8£LS

CADDY FREE! Buy 2 doi. Cassettes t. One Caddy. Gel One Caddy FREE

• SATISFACTION GUARANTEED OR YOUR MONEY BACK •
FOR IMMEDIATE SHIPMENT p.i . 019/710 1 A Qfl
USE YOUR VISA OR MASTERCARD UALL L I 0/ / I U" I *fOU

----------ORDER FORM---.„„_„

order now ... MAIL TO: YORK lO"Computeru>are
24573 KiRndge Si. #CM. Canog* Parti, CA 91307

Eicti uuette includes laro YORK ID Igbeli Dirty. Boies lit
sold lepanlelr. Shipmenls ait by UP S. . rk« Parcel Pair
requeued. Boies, caddies, and Clint tiled are ■■••■ qrf
shipping diaign wnen ordered with uusnei whin cf
lute wit-nr ttiianei. iliigpino Oiirgti Boigi—S1 00
i?* - Caddies—S1 00 eicfi. MINIMUM SHIPPING'HAN-
DUNG ONAHY DflOEH-JI 00

I DOOM ) DO1CH

HIM <* UPS *CO ]

; i-.. .■■ u -j jo :-t.- ■. Cud

_VISi MUSTEBCARD

sehd ouawttty mcmimts

ATTEWTIOW

PROGRAMMERS!!

DATASDFT is currently seeking programs and

programmers to add to their rapidly growing

and expanding operation. A leading marketer

and developer of personal computer software,

DATASOFT offers experienced assembly-

language programmers the opportunity to join

their staff to develop and translate arcade

games such as ZAXXON™, as well as to author

original material for their games, education and

home management product lines. DATASOFT

pays competitive salaries, plus bonuses based

on product performance. Relocation assistance

is available, if needed.

If you have working knowledge of Atari. Apple.

Tl. or Commodore operating systems, graphics,

animation and sound, call or write the Product

Development Department at:

9421 Wmnetka Ave

Oalswarlh CA 9131 1

12131 701- 5161 I iBOOi 423-591 G

ZAXXON and SEGA are registered trademarks of Sega Enterprises.
DATASOFT is a registered trademark of Datasoft. Inc

~~,~ WE mAKE A GREAT CASE 

~one size does not fit all . Our cases are designed for specific hardware 
configurations . When you put your computer in our case, it fits hand-in -glove. 

Once your equipment is safely inside the attache-style carrying case, it never has 
to betaken out again. To operate, simply remove the lid and connect the power. 
To store your computer, disconnect the power, enclose your disks. working papers, 
and manuals in the compartment provided , and attach the lid . It's as easy as that . 

• AP10l Apple II wilh Single Drive . . . .... S109 
• AP102 AppleliwilhTwoDiskDrives . ....... . 119 
• AP103 Apple 119·inch Monilor & Two Drives .. . .... 129 
• AP104 Apple III . Two Drives & Silenlype Prinler . . . . . .. ..... 139 18502 
• AP105 13' Black&WhileMonilorwilhAccessories ........... 99 
• AP106 Amdek Color 1. 11 or III Monitor. .... .................. 119 18501 
• FR152 Franklin Ace 10000r 1200 wilh Two Drives ............. 119 
• FR153 Franklin Ace 1000 or 1200 wilh Two Drives & 9' Monilor . . 139 • P409 C. ltoh Prowriler (Apple 001 Malrix) or NEC PC8023 Printer 89 
• RS201 TRS·80 Model l Compuler. Expansion Unit & Drives ... . .. 109 • 18501 IBM Personal Computer with Keyboard ............. . 129 
• RS204 TRS·80Modellll.. ................ 129 .,B502 IBM Monochrome Monilor. . 99 
• AT301 ATARI400 or 800 Com pulers wilh Peripherals .. .. .. 109 • HP601 HP41 wilh Accessories .. .. .. .. . 99 
• P401 Paper Tiger Prinler (400/445/460) . . . . . 99 . CM702 Commodore 64 (or Vic 20) wilh One Drive . . . 119 
• P402 Cenlronlcs 130m7 & Radio ShackPrinler ....... 89 . CM703 Commodore Model 64 wilh Two Drives ....... 129 
• P403 Epson MX70 or MX80. Microline 82A Prinler or Color • CM704 Commodore Model 64 wilh Dalasel . . . . . . . . . . . 109 

Compuler.. .. ............. ......... 89 • NS010 NorthSlarAdvanlage ........ .. .................. 139 
• P404 Epson MX100 Prinler . .. 99 • CC80 Malching AnacheCase (5' ) . .. ....... 85 
• P405 IDS 560 or Prism 132 Prinler . . . . .. .. .... 109 • CC90 Matching Anache Case (3") . . .. .. .. .. .. .. .. 75 
• P406 C. Iloh Slarwriler/Prinlmasler F·l0 Printer. . . . . . . .. . . . . 119 • CC91 Matching Accessories Case (51',' Diskenes. Paper. elc.) . 95 
• P407 D~dala Microline 83A or 84 Printer . . . . . . . . . . . . . . . . . 99 • CC92 5.25' Diskene Case (Holds 75 Diskenes) . . . . . . . . . . . . . 49 
• P408 C. Itoh Prowriler 2 Prinler . . . . . . . . . . . . . . . . . . . . . . . . . . 99 • CC50 Case Cart . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 79 

CALL TOLL FREE: (800) 848-7548 
Computer Case Company, 5650 Indian Mound Court, Columbus, Ohio 43213 (614) 868-9464 

E WORLD'S FINEST 
... - ••.• . media lor all microcomputers 

• Used nationwide by sohware 
manufacturers , hobbyists, schools and businesses 

• Premium 5·screw shell with leader tits all standard recorders 

~~!ETTE ST~OAAGE CADDY _ 

ORGANIZE , .... .. 
YOUR TAPES I I!% 
$295 EACH ,..T ou.wn TlU,cro.. F[[D 

"... !MDfIUCC/I DI[-CUT at..UIII: 
GET ONE ~ ""'(tWIG lkIuli CUHTT[ LAKU 

CADDY FREEl Buy 2 do~. Cassettes & One Caddy Get One Caddy FREE l 
O"£" t.,.."I.S "VC;us r . ' IiIl 

• SATISFACTION GUARANTEED OR YOUR MONEY BACK. 

~~~ ~~~~~~! ~~'~~~~~RCARD CALL 213/11 0-1430 
-------___ ORDER FORM _________ _ 

ORDER NOW . .. "'AlL TO: YORK IONComputerwore 
24S73 Klnndge 51 • ' CM. CiIlOO' PII1I; . CA !1I307 I 

bell UUI'fI. inclll4n Iwo YOA~ 10 l.bt'l ani,. lOin '" I 
Iold IIPI~I.tr . SlI ,~mnlll" by U.P.S. n'IU Pllcll Poll I 
""~llt1I. lIIul. Cadd," , IU bll'" I"tli art Irte aI I 
IIoIPP'IIO. eIIllf" WIIIft ~tred llill uUl nn . WlIIIft 1:" .Ir" .,lIIo:u, UUttltI . I. ipp i ~, cU,gn Ioln_Sl .OD I 
~itG ~~d~:~o~~~:I~' MINIMUM SHIPPINGI """ - I 

I 
*-~--------------------- I 
-- I 
C!y SIar!ll.o I 
t:.d No. I 

'" I 
I OISCOUII1"S SoAn.IIur. I 1.---------- I -------------------

ATTENTION 
PROGRAMMERS!! 

DA TASDFT is currently seeking programs and 
programmers to add to their rapidly growing 
and expanding operation. A leading marke te r 
and developer of persona l computer software . 
DATASDFT offers experienced assembly
language programmers the opportumty to lOin 
their staff to develop and transla te arcade 
games such as ZAXXDN'". as well as to author 
origina l material for their games. education and 
home management product lines. DATASDFT 
pays competitive salaries. plus bonuses based 
on product performance. Relocation assistance 
is available. if needed. 

If you have working knowledge of Ata ri. Apple . 
TI. or Commodore operating systems. graphiCS. 
ammation and sound . call or wnte t he Product 
Development Department at: 

ftaIo ... ~o~ 
~' 1:-.L ' '''·''\:;1 
94 2 1 Wm netka Aye 
Ch;] l swOllh CA 9131 I 
1213,701 · 5161 / 18001423' 59 16 

ZAXXON and SEGA are registered trademarl< s of Sega Enterpnses. 
OATASOFT IS a registered trademar k. of Oatasoft . Inc. 



TheHome
Accountant:
It can cover
yourassets.
Ifyou're concerned about your money, it's important

to know not only where your assets are but whether

they're working for you.

By tracking up to 200 different budget categories,'

5 different checking accounts and all the credit cards

you can carry,The Home Accountant will let you

know where you stand on any given day. It will even

print your checks, your net worth statements and

financial statements.

Additionally, full-scale color graphics of actual vs.

budgeted expenses give you an instant overview of

your financial condition.

The Home Accountant can save you enough time

and money to more than justify its cost. And the

experts agree:

•• Ofthe five [home financial] programs reviewed
hereTHE HOME ACCOUNTANT is the most thor

ough and powerful. Considering how much it can

do, it's remarkably easy to use.««

—Softalk, Apple, April, 1982.

46 Personal-finance programs, have for the most
part, a manual file system. Only THE HOME

ACCOUNTANT is fully automatic. %%

—Popular Science, December 1982.

fc4-The program itself does just about everything
you'd ask of a personal finance package. ••

—Popular Computing, November, 1982.

THE HOME ACCOUNTANT. The #1 bestsell-

ing personal finance program in the world.

Available for: Apple II, IBM

Personal Computer, Atari 400/

800, Osborne,TRS-80 Model III,

Commodore VIC 64.

'Actual budget capacities will vary with each

computer

Continental
Software
A Division of Arrays. Inc.

Continental Software, 11223 South Hindry Ave.

Los Angeles, CA 90045,(213)417-8031.

The Home Auiiiiiiuni tea regiBteird trademark ofContinental Software. Apple 11 Is
a registered trademarkorAppleComputer, Inc IBMPersonaiComputertsareglstered
trademark of HIM Ccirp Atari 400/800 are registered trademarks of Atari, Inc.,
a division of Warner Communicanons, Inc Osburnc is a registered irjilemark
of Osbotne Computer Corp. TRS-HI) Mode] III is a registered trademark of Tandy.
(nc CommodorcVlCfrt is a registered tradi-mark of Commodore Business

Machines, Inc.

Likewise, if you forget to use RETURN to

end a subroutine or tell the program to jump to a

nonexistent line, the error message will refer to

where the computer failed to carry out your in

structions, not to where the mistake actually is

located. Thus, interpreting this kind of error mes

sage requires some imagination, but at least the

messages narrow your search to two areas.

If you go through the above steps and still

don't find a mistake, you'll have to check the pro
gram line by line to be certain that each character

is exactly the same as the original text. First, check

the line numbers themselves, comparing number

by number. Make sure none are missing and that
there are no extra ones which never appeared in

the magazine.

Now, check the program line by line. As you

go, recheck the line numbers. A common mistake

is to enter correct information on the wrong line,

and it is very easy to miss this when checking

because your eye tends to jump from what you

read on the screen to the same thing on the page.

You may not notice when a program line is

matched up with the wrong line number.

Look For Omissions

Another common problem is skipping part of a

line or repeating part. A small omission of this

sort can produce dramatic results. In the following

example, leaving out part of the line creates an

"endless loop" that will stop the program in its
tracks:

10X = 0

20 X = X + 1

30 PRINT X

40 GOTO 20

This program will never get beyond line 40.

Line 20 should have read:

20 X = X +1: IF X>10 THEN GOTO 50

The second part of line 20 allows the program to

get out of the loop. Keep on the lookout for such

omissions when you compare the listing line by

line.

Once you have cleared up the major problems

that keep the program from running at all, you

can fine tune any glitches in the display. These

can be tedious, but at least you have something to

work with and can see right on the screen how

your changes are affecting the program.

Troubleshooting can be frustrating. But when

you check things out step by step - starting with

the most likely sources of trouble - you will reduce

your "debugging" time dramatically. (g
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TheHolDe 
Accountant: 
It can cover 
YOlJr assets. 
If you're concerned about your money, it 's important 
to know not only where your assets are but whether 
they 're working for you. 

By tracking up to 200 different budget categories: 
5 different checking accounts and all the credit cards 
you can carry, The Home Accountant will ier you 
know where you stand on any given day. It \vill even 
print your checks, your net worth statements and 
financial Sl ~Hemems. 

Additionall y, full ·scale color graphics of actual vs. 
budgeted expenses give you an instant overview of 
your financial condi tion . 

The Home ACCOuntant can save you enough rime 
and money (Q more than justify its cost . And the 
experts agree: 

"Of the five Ihome financial] programs reviewed 
here THE HOME ACCOUNTANT is the most thor· 
ough and powerful. Considering how much it can 
do , it 's remarkably easy to use. " 
-Softalk , Apple, April ,1982. 

" Personal· finance programs, have for the most 
part , a manual fil e system. Only TH E HOME 
ACCOUNTANT is fully autOmatic ." 

-Popular SCience, December 1982. 

".The program itself does JUSt about everything 
you'd ask of a personal finance package. " 

-Popular Computing, November,1982. 

THE HOME ACCOUN1l\NT. The # 1 bestsell
ing personal [fianCe program in the world. 

Available for: Apple II , IBM 
Personal Computer, Atari 4001 
800, Osbornc,TRS·80 Modellll , 
Commodore VIC 64 . 

· Artu~l budgl'I (";jp~cilics will \'~r r with e~ch 

• 

Continental 

~~~:n~~;rrays. Inc. 
Continental Software , 11 223 South Hindry Ave. 
Los Angeles , CA 90045, (2 13) 4 17-803 1. 
The Ilome .. \ CCount :l.OI iS:l. rel'i~t ered Ir~dem:l.rk of Cnnt inell!:l.l Softw~re . Apple II IS 
:.I rel'lstned t r~(km :l.rk of .'prle CUlI1pulCr. lnc. IU.\ II' n :OOnllJ Com pUler i~:.I rCi'iSlcred 
tr.l(knurk ofll1~1 Corp AI:.Iri ·IOOI800:.Ife regi~ten::d t r.ldell1:1.rk~ IIf Al:.1ri. lne .. 
:I. diviSion of \li':1 rncr Communit':lIions.lnc Osborne i~ :I. registered tr.ldemJrk 
ofOsborm: Computer Corp. TRS-80 ~ltldcllll is J registered 1f;l(kll1;1rk nfT;lnd y. 
Inc Commodore VIC 6-i iS;I rC)~lsu;red trJdemark of Commodo re lIu.~ int'SS 
~bchlnes. Inc. 

Likewise, if you forget to use RETURN to 
end a subroutine or te ll the program to jump to a 
nonexiste nt line, the error message will refer to 
w he re the computer fa il ed to ca rry out yo ur in
stru cti ons, no t to w here the mis ta ke actually is 
loca ted. Thus, interpre ting thi s kind of e rro r mes
sage requ ires some imagination, but a t least the 
messages narrow your sea rch to two areas. 

If yo u go th rough the above s teps a nd still 
don ' t find a mista ke, you ' ll have to check the pro
g ram line by line to be certa in that each cha racte r 
is exactly the sa me as the o rig ina l tex t. Firs t, check 
the line numbers themselves, comparing number 
by numbe r. Make sure none are missing and that 
the re are no extra ones w hich never appeared in 
the Illagazine. 

Now, check the program line by line. As you 
go, recheck the line numbers. A common m istake 
is to e nter correc t information on the wrong line, 
and It IS very easy to miss this when checkin g 
because your eye tends to jump from w hat you 
read on the screen to the sa me thing on the page. 
You may not noti ce w he n a prog ra m line is 
matched up with the wro ng line number. 

Look For Omissions 
Another common problem is skipping part of a 
line o r repeating part. A s ma ll o miss ion of thi s 
sort ca n produ ce dramatic results. In the foll owing 
example, leaving out part o f the line creates an 
"end less loop" that w ill s top the p rogra m in its 
tracks: 

10X~0 

20X~X+l 

30 PRI NT X 
40 GOTO 20 

Th is program will neve r ge t beyond line 40. 
Line 20 should have read : 

20 X~X + 1: IF X>lO THEN GOTO 50 

The second part of line 20 a ll ows the p rogram to 
ge t out of the loop. Keep on the lookout for s uch 
omiss ions w hen you compa re the li s ti ng line by 
line. 

Once yo u have clea red up the m ajor p roblems 
that keep the program from running at a ll, yo u 
ca n fine tune a ny glitches in the di sp lay . These 
can be ted ious, but at leas t you have someth ing to 
work with and ca n see right on the screen how 
your changes are affecting the program. 

Troubleshooting can be fru s tra ting. But w he n 
you check things out s te p by s tep - s tarting with 
the most likely sources of trouble - yo u will reduce 
your " debugging" time dramatically. © 
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COMPUTER CASSETTES

100% Error-Free • Fully Guaranteed

LENGTH

C-05.

C-10

C-20

PACK PACK

79<P 69<P

89<P 79<P

99<P 89<P

Boxes 26$ 21$

UPS S3.00 Pkg. $18.00 Case

C-10's 39C

(Min. 500 Case Lot)

w/labels ADD 4C,

w/boxes ADD 13C

FOR ORDERS ONLY

, 1-800-528-6050 -

Extension 3005

MICRO-80 ™ INC.
2665-C Busby Road

Oak Harbor. WA 98277

COMPARE!!

BUY THE BEST!!

B.L.&W. DUSTCOVERS
Original and unique concept provides protection from

smoke, airborne dust and other contaminants harmful to

delicate circuits and moving parts.

Our covers have outstanding features which provide a

functional, durable and attractive alternative to other mostly

unused types.

Apple II. Me, III
Atari 400. 800

Altos

CBM 4032, 8032

Commodore 64

C Itoh 8300. 8510

DEC, Exxon, Eagle

Epson, MX, FX

- PARTIAL LIST —

Franklin Ace 1000 Praxis 30, 35. 45D
Super Brain

TRS 80 II. Ill, IV
Televideo 802, 950,

901

HP. Tl, Sperry

IBM PC. DW

Kay Pro II. Lanier

NEC APC

NorthStar

Okidata ML series

Osborne 1

Vector, Victor
Wang

For I conpllll lilt, vhsu your local computer store or contact us.

* Top Quality Broadcloth

* Durable • Washable
* Will Not Crack or Dry Out
* Allows Ventilation

* Prevents Condensation

* Designed to Fit Your Equipment

• Easy to Store * Attractive
• Custom Orders — Call Us

• Toll Free Ordering
• 7-10 Day Delivery

• Satisfaction Guaranteed

or Your Money Back

Ship To: (print}.

City State. Zip. Phone.

Make.

Sand □ Navy □

Model Computers $19.00; Keyboards Only

Pewter D Cranberry □ Printers $16.00; Dual Disk Dr

Special Offer! M»o|r»Hli|—$3.5Q/c«tf.

For orders received in August only We cannol accept

returns on monogrammed items.

Single DD

S14.00

$14.00

S 9.00 (Prices Include Shipping)

Subtotal $-

D Payment Enclosed

□ Visa - Exp. Oate

□ Mastercard - Exp. Date

PRINT INITIALS:
|_J Monogramming $„

If Mastercard, Number above Name:

fTN Residents add

6% Sales Tax *-

TOTAL $.

Card # Signature:

Mill To: B.L.&W, BOX 381076, GERMANTOWN, TN 36183 (800) 821-7709 or (901) 754-4465

BUSMASTER™
EXPANSION

CHASSIS

FOR YOUR

VIC®
OR

64®

$7995

Attractively Styled Housing • Six Slot

Expansion • Switch Selectable • Fuse

Protected • Reset Button • LED Power

Indicator Each Slot • Cable Connection

To Computer • U.L. Approved Materials

BUSMASTER-II Same as BUSMASTER PLUS

SOFTWARE ENABLED SLOTS (Allows $QQ95

memory paging of up to 6x64K) * '

MINIBUS 3-slot expansion card: fuse
protected, switch selectable

$2995

DISTRIBUTORS INVITED

Contact RANDOM ACCESS MARKETING

P.O. Box 1561, Newport Beach, CA 92663 (714) 640-5119
Manufacturer: HIGH TECH ENTERPRISES

#3 Corporate Plaza. Ste. 202. Newport Beach, CA 92660

VC & 64 oie riodemarlis of Commodco Business Machines, Inc.

T M

New Commodore 64 Games!

An introductory offer from

RDVRNGD flRCRD€UJM€
ATOMIC
MAN

HEAD ON
A daring and

dangerous

death race.

ALIEN

INVASION

4 players.
Creatures
descend.

Super hero

rescues a city.

SERPENTS
2 players.

Snakes

entangle

each other.

4 game pack suggested list price $59.95

NOW$29"
To order: Mail address along with check or money order to:

P.O. Box 845
Thomasville,NC2736O
(919)431-3231

Specify Disk-Pack or Cassette Pack
Add S2.OO for shipping Allow 2 weeks for delivery

C-l0's 39~ 
(M1n SOO Case Lot) 

wllabels ADO 4¢, 
w/boxes ADO 13C ~ 

FOR ORDERS ONLY 
~ 1-800-528-6050 ~ 
'~ Extension 3005 ~ 

MICRO-80'· INC. 
2665-C Busby Road 

Oak Harbor. WA 98277 

BUY THE BEST!! 

B. L. & W. DUSTCDVERS 
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smoke, airborne dust and other contaminants harmful to 
delicate circuits and moving parts. 

Our covers have outstanding features which provide a 
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CBM 4032, 8032 KayPro II, Lanier Televideo 802, 950. 
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C Itoh 8300, 8510 NorthStar Vector, Victor 
DEC. Exxon, Eagle Okidata Ml series Wang 
Epson, MX, FX Osborne 1 
fir I CI_,let. Ult, ViSit YOUI local computer s tore or contact us. 

* Top Quality Broadcloth * Easy to Store * Attractive * Durable * Washable * Custom Orders - Call Us * Will Not Crack or Dry Out * Toll Free Ordering * Allows Ven tilat ion * 7- 10 Day Delivery * Prevents Condensation * Satisfaction Guaranteed 
•• ~ .~~~i~!1?9. ~o. f it. y?~! _~q~ip~~~ t •.••• • • • • ?~ .Y..o..u.r• ~.o.n.~y. !3.a: .k •• • • •• • • • •• ••• 

_ _ _ _ _ ____ State __ Zip ___ __ Phon8 _ _ __ _ 

- --- Model _ ___ Computers $19.00; Keyboards Only 514.00 

Navy 0 Pewter 0 Cranberry 0 Printe rs $16.00; Dual Disk Dr $ 14.00 
Special Offerl .'Hlra •• II I-SJ.50/t".' Si ngle DO $ 9.00 (Prices Include Shipping) 

, .. 
For ordefs ,eceived in August only. We cannot accept 
,elums on monogrammed ilems. 
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Monogramming $, ____ _ 

(TN Residents add $ 
6% Sales Ta. '- - ---

TOTAL $ ____ _ 

Card • Signature: :-=::-:==:-:---::= :-:::c:-:= 
M.II TD: U . " ,. BOX 311011. SUMUTOWN. TN 31113 (800) 821·1108 Dr (801) 154·4485 
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BUSMASTER™ New Commodore 64 Games! 
An introductory offer from 

EXPANSION 
CHASSIS 

FOR YOUR 

VIC® 
OIl 

64® 

$7995 
Attractively Styled Housing • Six Slot 

Expansion • Switc h Selectable • Fuse 
Protected • Reset Button • LED Power 

Indicator Each Slot • Cable Connect ion 
To Computer. U.L. Approved Materiols 

BUSMASTER-II Same as BUSMASTER PLUS 
SOFTWARE ENABLED SLOTS (Allows $9995 
memolY paging of up to 6x64K) 

MINIBUS 3-slot expansion card: fuse $2995 protected. switch selectable 
DISTRI8UTORS INVITED 

Cootact RANDOM ACCESS MARKETlNG 
p,o, Box 1561, Newport Beach, CA 92663 (714) 64()'Sl19 

Manufacturer: HIGH TECH ENTERPRISES 
#3 Corpaote Ploza, Ste. 202, Newport Beach, CA 92660 

VIC a 64 are trOClOmcJ"ks ot ~e Bosness MocNnes. Inc. 

RDVRNCED RRCRDEWRRE 
HEAD ON ATOMIC 
A daring a nd MAN 
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Super hero death race, 
rescues a city, 

ALIEN SERPENTS INVASION 2 p layers, 
4 Plar,ers, Snakes 
C rea ures entangle 
descend, each other. 

4 game pack suggeste d list price $59,95 

NOW $2999 
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RDVRNCED RRCRDfWRRE 
P.O. Box 845 
Thomasville, NC 27360 
(919) 431-3231 

Specify Disk-Pock or Cassette Pock 
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PROGRAMMING THE Tl
C Regena

DATA, READ, And

RESTORE Statements

Let's look at DATA and READ - what do these

statements do and how do you use them? Using

DATA statements in a program can save memory

and may be more efficient than using many equi

valent lines of code. However, a DATA statement
can be more difficult to decode or understand

because it can look like just a random group of

numbers.

DATA statements are used in conjunction

with READ statements. Together they assign

numbers or strings to variable names.

100 READ N

110 DATA 5 100 N =is equivalent to

The DATA-READ concept becomes efficient when

you assign several values to a variable name for a

particular procedure. Let's look at an example:

100 read a

110 print a,a*a

120 if a=7 then 140 else 100

DATA 3,2,6,8,7

END

130

140

When the program comes to READ A, the

computer looks for the first DATA statement and

assigns the first value, 3, to the variable A. The

program continues, then comes to the statement

READ A again. The computer has already read

the first number, so it assigns the very next

number, 2, to A. The process continues. Each

time a READ statement is encountered, the very

next data item in the DATA list is read, whether it

is in the same DATA statement or the next DATA

statement.

DATA Varieties

DATA statements may be placed anywhere in the

program. They are ignored until a READ state

ment is executed. A "marker" is remembered by

the computer so it knows exactly which data item

has most recently been READ - and therefore

which item the next READ statement will act

upon.

A DATA statement may contain one item

only or several items separated by commas. Data

items may be numeric constants (numbers) or
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strings. Numbers may be positive or negative and
may contain a decimal. Numbers may not be vari

able names and may not contain operators (such
as 5/3). String variables do not need to be in quote

marks unless there are leading spaces, trailing

spaces, or embedded commas as part of the string.

You may specify a null string by " ", or,, in a series.
Example:

300 DATA " "JOHN,,,JIM," "

Line 300 contains six data items - null, JOHN,
null, null, JIM, and null.

You may combine numbers and strings in

the same DATA statements, but you must be care
ful that the data items in order match the READ

statements. If the READ statement specifies a

numeric variable, a string will not be accepted.

You must have at least as many data items as the

READ statements will try to access (or you will

get an OUT OF DATA error). If you happen to

have extra data items, they will be ignored.

A READ statement may specify one or several

items. The items may be a combination of numeric

and string variables. Keep in mind that READ

statements only read the data and assign values

to variables - later program lines would actually

print, calculate, sort, or manipulate the data.

Following are some examples:

String Variables

100 FOR C=l TO 5

110 READ A?

120 PRINT A$

130 NEXT C

140 DATA ED,BILL,JOHN,JIM,KELLY

150 END

Subscripted Numeric Variables

200 FOR 1=1 TO 4

210 READ A(I)

220 PRINT "A(";I;")="rA(l)

230 NEXT I

240 DATA 32,-42,48,69,-73,89

250 END

Multiple Variables

300 FOR 1=1 TO 3

310 READ A,B,C

PROGRAMMING THE TI 
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DATA, READ, And 
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Let' s look a t DATA and READ - what do these 
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with READ statements. Togethe r they assign 
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100 READ N 
110 DATA 5 is equiva lent to 100N=5 

The DATA-READ concept becomes e fficient when 
you assign seve ra l va lues to a va riable name for a 
particular procedure. Let' s look a t an exa mple: 

11"" READ A 
1111' PRINT A,A*A 
120 IF A=7 THEN 140 ELSE 100 
130 DATA 3,2,6,8,7 
140 END 

When the program comes to READ A, the 
computer looks for the first DATA statement and 
assig ils the first value, 3, to the va riable A. The 
p rogram con tinues, then comes to the statement 
READ A again. The computer has already read 
the firs t number, so it assigns the very nex t 
number, 2, to A. The process continues. Each 
time a READ statement is encounte red , the very 
lIex/ data item in the DATA lis t is read, w he ther it 
is in the same DATA sta tement or the nex t DATA 
statement. 

DATA Varieties 
DATA statements may be placed anywhere in the 
program. They a re igno red until a READ s tate
ment is executed . A " marker" is remembered by 
the computer so it knows exactly which data item 
has most recently been READ - and therefore 
which item the nex t READ statement WI ll act 
upon. . . 

A DATA statement may contain one Item 
only or severa l items separated by commas. Data 
items may be numeric constants (numbers) or 
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s trings. Numbers may be pos itive or nega tive and 
may contain a decimal. Numbers may no t be va ri
able names and may not contain ope ra tors (such 
as 5/3). String va riables do not need to be in quote 
marks unless there are leading spaces, trailing 
spaces, or embedded commas as pa rt of the string. 
You may specify a null string by" ", or " in a series. 
Example: 

300 DATA " ",jOHN" ,J IM,"" 

Line 300 contains six data items - null , JO H 
null , null , JIM, and null. 

You may combine numbers and strings in 
the same DATA s tatements, but you must be care
fu l that the data items in order match the READ 
sta tements. If the READ s tatement specifies a 
numeric va riable, a string wi ll not be accepted . 
You must have at leas t as many da ta items as the 
READ statements will try to access (or you will 
get an OUT OF DATA error). If you happen to 
have ex tra da ta items, they will be ignored . 

A READ s tatement may specify o ne or seve ral 
items. The items may be a combina tion of numeric 
and string variables. Keep in mind that READ 
statements only read the data and assign values 
to variables - later program lines would actually 
print, ca lculate, sort, or manipulate the data. 

Following a re some examples: 

Strillg Var iables 

100 FOR C=l TO 5 
110 READ A$ 
120 PRINT A$ 
130 NEXT C 
140 DATA ED,BILL,JOHN,JIM,KELLY 
150 END 

SlIbscripted NfllI/eric Va r iables 

200 FOR 1=1 TO 4 
210 READ A(I) 
220 PRINT "A("rI;")=";A(r) 
230 NEXT I 
240 DATA 32 ,-42,48,69,-73,89 
250 END 

Mfl lt iple Va riables 

300 FOR 1=1 TO 3 
310 READ A,B,C 



320 CALL HCHAR(A,B,C)

330 NEXT I

340 DATA 12,24,42,8,8

350 DATA 35,20,15,38

360 END

To help conserve memory, a DATA statement

can be up to four screen lines long (112 characters).

You can edit and insert to make the line even

longer. One exception is that if you have quite a

few items separated by a lot of commas, the com

puter will accept only a little over three lines.

Printing Lowercase As An Example

The following program illustrates how DATA and

READ statements are used to save memory in

defining graphics characters. To specify each

character number and definition in a separate

CALL CHAR statement would require 26 state

ments. Using DATA and READ, four lines READ

and define the graphics characters, and five data

lines are used.

Program 1 redefines the small capital letters

in characters 97 through 122 to graphics characters

which can print actual lowercase letters. Letters

with ascenders or descenders will require two

letters to be printed. The chart shows which small

capital letter (release the alpha lock key to print

these) represents which graphic character. Lines

200-300 in the program illustrate how to print the

lowercase letters.

Small Capital Letters And The Graphics

Characters They Represent.

Program 1: Lowercase Letters

100 CALL CLEAR

110 FDR C= 97 TO 122

120 READ C*

130 CALL CHAR(C.Ct)

140 NEXT C

150 DATA 3D43818181B1433D,BCC28181B1

81C2BC,3C42B0808080423C,00000101

01010101.3C4281FF8080423C

160 DATA 060908080808083E,0101010141

22 1C,0 0 00B0B080B0S08,00000008, 08

0B0B0808887,8890A0C0A0908884

170 DATA 0808 0 80808080808,7884020202

020202,BCC2818181818181.3C428181

8181423C.808 0808 0808,010101010101

180 DATA BCC28IB0S0B0B08,3C42403C020

2423C.00000B0B0B0S7F08,B18 1818 18

85050202

190 DATA 8244

4,7F020408

200 PRINT TAB <

210 PRINT TAEM

C3 SPACES:

220 PRINT :TAB

414122221414080B,

230

240

250

260

270

280

290

PRINT TAB (

PRINT TAB (

PRINT : : : "

t3 SPACES J

PRINT

m "

PRINT

PRINT

PRINT

"a b

TAB (

: TAB

" n o

8102844B282,1010202040

1020407F

4 ) ; " 1 ■'

4);"1 o vw e r

case"

(9) ; "1 £3 SPACES:h

h£3 SPACES:t"

7): "a 1 b n a b e 1"

11);"p"

h{3 SPACES:d

iC3 SPACES:h i i h 1"

c a e 1 a n 1 1 k 1 n

13);"gtS SPACES:j"

(13);"t"

b a r si uvvw

p q" ;TAB(24) ; "y"300 PRINT TAB (5) ;

310 GOTO 310

320 END

RESTOREing

Now let's say you want to use a DATA statement

to list some numbers. First you want to add the

numbers, and then you want to multiply the num

bers. The list of numbers for both processes is the

same. To save memory (and typing effort), the TI

allows you to RESTORE data. The RESTORE state

ment indicates that for the very next READ state

ment the computer will go back to the first DATA

item in the program. RESTORE resets that

"marker" to zero.

100 FOR 1=1 TO 5

110 READ M,N

120 PRINT M;"+";N;"="?M+N

130 NEXT I

140 PRINT

150 DATA 3,2,5,7,4,4,2,1,9,7

160 RESTORE

170 FOR 1=1 TO 5

180 READ A,B

190 PRINT A;"*";B;"=";A*B

200 NEXT I

210 END

RUN this sample program to see how the data

items are used, then RESTOREd, then used

again.
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320 CALL HCHAR(A , B , C) 
330 NEXT I 
340 DATA 12,24,42 ,8 ,8 
350 DATA 35,20,15,38 
360 END 

To he lp conserve memory, a DATA statement 
can be up to fou r screen lines long (112 characters). 
You can edit and insert to make the line even 
longer. One exception is that if you have quite a 
few items separated by a lot of commas, the com
puter will accept only a little over three lines . 

Printing Lowercase As An Example 
The following program illustrates how DATA and 
READ s t.atements are used to save memory in 
defining graphics characters . To specify each 
cha racter number and definition in a sepa rate 
CALL CHAR sta tement wou ld require 26 state
ments. Using DATA and READ, four lines READ 
and define the graphics characters, and five data 
lines a re used . 

Program 1 redefines the small capital letters 
in characters 97 through 122 to graphics characters 
which can print actua l lowercase letters. Letters 
with ascenders or descenders w ill require two 
lette rs to be printed. The chart shows w hich small 
capital letter (release the a lpha lock key to print 
these) represents which graphic charac ter. Lines 
200-300 in the program illus trate how to print the 
lowercase lette rs . 

Small Capital Letters And The Graphics 
Characters Thev Represent. 

. fl rn ilild~ . ffl' ~ TI illji' iii 'Il i l'! '1m:!" . I' il., 'l, ";,, ,,'; 1'1,/1, '",," ;.j .. ,I1; • D . 
't' ,IJ.l.' ill .,1;-: I .. , Ii. 

L :: 

"Ii!" "' :' ",' 
t i : ~ ::: J:,,: !:;:: i::' .::::' 

;;:::, , 

." 
t: ",:, , 

,:.:; ,',. , .... , t·· 

' 8-" .,11 t"A 
, \L 

"-:" ' Q: ' 
.,::', .. ,.';, 

. 

Program 1: Lowercase Letters 

100 CALL CLEAR 
11 0 FOR C=9 7 TO 1 22 
120 READ C$ 
130 CALL CHAR(C,C$) 
140 NE XT C 
150 DATA 3 D4 3 818181814 33 D,BCC281818 1 

81C2BC,3C428080808042 3 C,00000101 
0101010 1 ,3C4281FF8080423C 

160 DATA 0609080808080B3E,01010 10 141 
221C,000080808080808,00000008,08 
08080808887, 8890A0C0A0908884 

170 DATA 0 808080808080808,7884020202 
020202,8CC281818 1 818181, 3C 4 28 181 
8181423C,80808080808,010101010101 

180 DATA 8CC281808080808, 3 C4 2 40 3 C0 20 
2423C , 0000080808087F08,81818 1818 
1814 330,4141 2222 1414 0808, 0 4 0 4888 
85050 202 

190 DATA 8 2 44 281028 448 282, 101 02020 4 0 
4, 7 F0204081020407F 

2 00 PRINT TA8 ( 4);"I" 
2 10 PRINT TAB(4);"l a v w e r 

<3 SPACES}c a s e" 
2 20 PRINT : TA8(9);"1{ 3 S PACES } h 

{ 3 SPACES} h { 3 SPACES}t" 
230 PRINT TAB(7 ); " a 1 b nab e 1 " 
2 40 PRINT TAB(11);"p" 
2 50 PRINT :: : " h {3 SPACE S} d 

{3 SPACES}f{ 3 SPACES}h i i h I" 
260 

270 
2 80 
2 90 

PRINT 
m" 
PRINT 
PRINT 
PRINT 
z " 

"a b c a " 1 

TAB(13);"g{S 
:TAB (1 3 );"t" 
"n 0 b a r s 

a n 1 1 k 1 

SPACES } j" 

1 u v v w :.: 

300 PRINT TAB ( 5); "p q"; TAB ( 2 4); " y " 
3 10 GOTO 3 10 
3 20 END 

RESTOREing 

v 

n 

Now let's say you want to LIse a DATA statement 
to li st some numbers. First you want to add the 
numbers, and then you want to multiply the num
bers. The list of numbers for both processes is the 
same. To save memory (and typi ng effort), the TI 
a llows YO Ll to RESTORE data. The RESTORE s ta te
ment indica tes that for the very next READ s tate
ment the computer will go back to the first DATA 
item in the program. RESTORE resets that 
" marker" to zero. 

100 FOR I=l TO 5 
110 READ M, N 
120 PRINT M;"+";N;" = "; M+N 
130 NEXT I 
140 PRINT 
150 DATA 3,2,5,7,4,4,2 , 1,9,7 
160 RESTORE 
170 FOR I =l TO 5 
180 READ A, B 
190 PRINT A:"*";B;" =" ;A*B 
200 NEXT I 
210 END 

RUN this sa mple p rogram to see how the da ta 
items are used, then RESTOREd , then used 
agai n . 
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RESTORE can be very useful. TI BASIC also

allows you to RESTORE to a certain line of data by

specifying a line number. If you have a long pro

gram with lots of DATA statements, you can use

a RESTORE n where n is a line number to make

sure that each READ statement will read the cor

rect data starting with the specified line of data.

This sample program illustrates the use of
the RESTORE command. The DATA statements

here contain duration factors and frequencies to

be used in CALL SOUND statements. Ordinarily
the first READ statement would read the first

data items from the very first DATA statements.

However, line 130 says to start reading the data in

line 260 with the very next READ statement. Ten

sounds are played; then we RESTORE 260 again
so the ten sounds are repeated. Line 190 says

RESTORE 240 so the data will start with line 240

for the very next READ statement.

Program 2: sounds

100

1 10

120

130

140

150

160

170

180

190

200

210

220

230

240

250

260

270

280

290

CALL CLEAR

PRINT "SOUNDS"

FOR A=l

RESTORE

FOR

READ

CALL

NEXT

NEXT

1 = 1

T, F

TO 2

260

TO 10

SDUND <T*50,F,

I

A

RESTORE

FOR

READ

CALL

NEXT

DATA

440

DATA

62

DATA

23, 4

DATA

DATA

END

1 = 1

T, F

240

TO 22

SOUND(T*100,F

I

2, 1

"2 3

6,3

, 494

4, 3

4, 3

046,2,784,

92 2 "^4 9 3

30,4,262,4

,6,523

92,4,330,6

30,8,262

2)

- 2)

2,659,4,523,2,

,392,2,ZZ0,4,2

,330,6,392,4,5

, 392

This "Southern States" program illustrates a

variety of uses of DATA and READ statements.

Keep in mind that the DATA statements can go

anywhere in the program and are ignored until a

READ statement is executed.

Note: As you are typing in programs from

listings, the most likely place for bugs (errors) is in

DATA statements. Be sure you copy DATA state

ments carefully. Watch particularly the placement

of commas. Do not accidentally put a comma at

the end of a DATA statement. If your data list

consists of graphics definitions, those rounded

characters are zeros, not the letter O. If your pro

gram stops with a BAD VALUE message, you can

PRINT some of the variable names to see if you

can pinpoint which DATA statement may be

causing an error.

In any case, Southern States is an educa-
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tional program that dra>vs a map of the United

States. One of the Southern States is outlined,

and the user must type the name of the state. If

the state is correct, the user must then type the

name of the capital city. States are chosen in a

random order. If you get the state and the capital

right, that state will not appear again. However,

if you miss an answer twice, the correct answer
will be given and the state will appear again.

The data in lines 270-310 defines graphics

characters for the map. We're using small capital

letters so they can be printed, a faster method of
drawing than using CALL HCHAR or CALL

VCHAR. Be sure to release the alpha lock key to
type in lines 320 and 480-510.

Line 330 {RESTORE 370) is not necessary the
first time through the program because the data

in line 370 would be the next data anyway. How

ever, the program branches back to line 330 to

RESTORE data if you'd like to try a "new" quiz.

Lines 340-390 read the names of the states and the

capital cities as the S$ array and C$ array.

Outlining States

Lines 540-560 randomly choose one of the states
that has not previously been chosen and iden

tified. The S$ value is set to " " (null) if the state is

identified correctly. Depending on which state is

chosen, certain data is RESTOREd (line 570 then

lines 1500-2070).

Each state's data contains first a number rep

resenting the number of graphics characters that

need to be defined. This number is READ in line

590 (READ N). Lines 600-630 then read the next

data items to define the graphics characters. Line

640 reads N, the number of graphics characters

that need to be placed on the map, and then lines

650-680 read the row coordinate, column coordi

nate, and character number from data to outline

the state. To erase the state, line 1250 reads N, the

number of characters needed to erase the state,

and lines 1260-1290 read from the data the row

coordinate, column coordinate, erasing graphic

character, and number of repetitions. Most of the

clearing is done with character 96, the plain yellow

square, so repetitions can be used.

Program 3 Explained

Lines

110 Clear screen.

120-170 Define colors for graphics.

180-210 Print title screen.

230-310 Define graphics characters for map.

320 Define LS tor use in printing the map.

330-390 Read names of states in SS array and corresponding

capital cities in CS array.

400-460 Print instruction screen and wait for user to press

ENTER.

470-510 Clear screen and print map of United States.

520 Perform quiz for 11 states.

530 Initialize T, which keeps track of errors.

RESTORE can be ve ry useful. TI BASIC a lso 
a llows you to RESTO RE to n certn ill Iill e of dntn by 
specifying a line number. If you have a long pro
g ram with lots of DATA s ta tements, you ca n use 
a RESTORE II w here II is a line number to make 
sure tha t each READ sta tement will read the co r
rect da ta starting with the specified line of data. 

This sample program illus trates the use of 
the RESTORE command. The DATA s tatements 
he re conta in dura ti on factors and frequencies to 
be used in CA LL SOUND s ta temen ts. Ordina rily 
the fi rs t READ statemen t would read the first 
da ta items from the very first DATA s tatements. 
However, line 130 says to start reading the da ta in 
line 260 with the ve ry nex t READ sta tement. Ten 
sounds a re played; then we RESTORE 260 agai n 
so the te n sounds are repea ted. Line 190 says 
RESTORE 240 so the data w ill s tart with line 240 
for the ve ry nex t READ s ta tement. 

Program 2: Sounds 

100 CALL CLEAR 
110 PRINT " S OUNOS" 
120 FO R A ~l TO 2 
1 3 0 RE S TORE 260 
140 FOR 1 ~ 1 TO 1 0 
150 READ T,F 
160 CALL SOUND ( T*5 0 ,F, 2) 
1 7 0 NE XT I 
180 NE XT A 
19 0 RESTORE 2 4 0 
20 0 F OR 1~1 TO 22 
2 10 RE AD T, F 
22 0 CALL SOUND ( T * 100, F, 2) 
230 NEX T I 
2 4 0 DAT A 2,1 0 4 6 , 2 , 7 84, 2 ,6 5 9 , 4,52 3 , 2 , 

44 0 
2 50 DAT A 2 ,392 , 2 , 3 4 9,3 , 3 9 2,2,330 , 4, 2 

62 
260 DAT A 6, 330, 4 ,262, 4 ,330, 6 , 392, 4 , 5 

23 ,4,494, 6 ,52 3 
27 0 DATA 4 ,3 9 2 ,4, 330 , 6 , 3 9 2 
280 DATA 4, 330 ,8, 262 
29 0 E ND 

Th is "Sou thern States" program ill ustrates a 
va riety of uses o f DATA and READ statements. 
Keep in mind tha t the DATA sta tements can go 
anywhere in the program and are ignored until a 
READ state ment is execu ted. 

Note: As you are typing in programs from . 
listings, the most likely p lace fo r bllgs (errors) IS 111 

DATA sta tements. Be su re you copy DATA state
ments ca re full y. Wa tch pa rticula rly the place ment 
of commas. Do not accidentally put a comma a t 
the end of a DA TA statement. If your da ta list 
consists of graphics definitions, those rounded 
characters are ze ros, not the letter O. If your pro
gram stops with a BAD VA LUE message, you ca n 
PRI NT some of the va riable names to see If yo u 
can pinpoint w hich DATA statement may be 
causing an error. . 

In any case, Southern Sta tes IS an educa-
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ti onal program tha t dra»,s a map of the United 
States. O ne of the Southe rn States is outli ned , 
and the user must type the name o f the sta te. If 
the state is correc t, the user must then type the 
name of the ca pita l city. States are chosen in a 
rando m order. If you ge t the sta te and the ca pital 
ri ght, that sta te will not appea r aga in . However, 
if you miss an answer twice, the correct answer 
w ill be give n and the s tate will appea r aga in . 

The da ta in lines 270-310 defin es gra phics 
cha racters for the map. We' re usi ng small capita l 
letters so they ca n be prin ted , a faster method of 
drawing than usi ng CALL HCH AR or CALL 
VCHAR. Be su re to release the a lpha lock key to 
type in lines 320 and 480-510. 

Li ne 330 (RESTO RE 370) is not necessa ry the 
firs t time th roug h the program because the da ta 
in line 370 would be the next data anyway. How
ever, the program branches back to line 330 to 
RESTORE data if yo u'd li ke to try a " new" quiz. 
Lines 340-390 read the names of the states and the 
ca pital citi es as the S$ array and C$ array. 

Outlining States 
Lines 540-560 ra ndo mly choose one o f the s tates 
tha t has no t p rev iously been chosen and iden
ti fied . The S$ va lue is se t to " " (null) if the state is 
iden tifi ed correctly . Depending on w hich s ta te is 
chosen, ce rtain da ta is RESTOREd (line 570 then 
li nes 1500-2070). 

Each sta te's da ta contains firs t a number re p
resenting the number of graphics cha racters that 
need to be defined. This number is READ in line 
590 (READ ). Lines 600-630 then read the nex t 
da ta items to de fine the graphics cha racters. Line 
640 reads N, the number of graphics characters 
that need to be placed on the map, and then li nes 
650-680 read the row coordina te, column coordi
nate, and characte r number from data to ou tline 
the s tate. To erase the state, line 1250 reads ,the 
num ber of cha racters needed to erase the s tate, 
and li nes 1260-1290 read from the data the row 
coordinate, column coordina te, erasing graphic 
cha racter, and number of repetitions. Most of the 
clea ring is done with characte r 96, the p lain yellow 
squa re, so repetitions can be used . 

Program 3 Explained 
Lines 
110 
120-170 
180-210 
230-310 
320 
330-390 

400-460 

470-510 
520 
530 

Clea r screen. 
Defi necolors for graphics. 
Prin t ti tle screen. 
Define graphics characters for map. 
Define LS for use in printing the map. 
Read names of states in SSarray and corresponding 
capita l ci ties in CS array. 
Print instruction screen and wa it for uscr to press 
ENTER. 
Clear screen and prin t map of United States. 
Perform quiz for 11 states. 
Initialize T , which keeps track of errors. 



540-560 Randomly choose a state which has not previously

buen identified correctly.

570 Depending on state chosen, branch to appro

priate RESTORF statement.

580 Clear four lines under map where answers will

be typed.

590-630 Define graphics characters for particular state.

640-680 Outline state on map.

690-710 Askforstate.

720 Clear previous answer if incorrect.

730-810 Receive user's answer.

820-830 Beep then test answer.

840-940 Ifansweris incorrect, sound "uh-oh" and return

for another answer. Ifansweris incorrect twice,

print correct answer, wait for user to press ENTER.

950 If answer is correct, play arpeggio.

960-1230 Similar to state, ask for capital city, receiveanswer,

test answer, branch appropriately.

1240 If state and capital are correct, SS(R) is set equal to

null, " ", so the state will not be chosen again.

1250-1290 Erase the state.

1300 Return for next state to be identified.

1310 Clear printing.

1320-1370 Print option to try again and branch appropriately-

1380-1440 Subroutine to print "PRESS ENTER" and wait for
user to press ENTER.

1450-1490 Subroutine to play music for correct answer.

1500-1560 RFSTOREdata for Texas.

1570-1620 RESTORE data forOklahoma.

1630-2060 RESTORE data for Arkansas, Louisiana, Tennessee,

Mississippi, Alabama, Florida, Georgia, South

Carolina, and North Carolina.

2070 END.

If you prefer to save typing effort, you may

receive a copy of Program 3 by sending $3, a blank

cassette or diskette, and a stamped, self-addressed

mailer to C. Regena, P.O. Box 1502, Cedar City,

UT 84720. Be sure to specify "Southern States"

for the TI-99/4A computer.

Program 3: Southern States

SOUTHERN STATES100

110

120

130

140

150

160

170

180

REM

CALL CLEAR

FOR G = 9 TO 12

CALL COLOR (G, 12, 1 )

G

COLOR(13,1,12)

COLOR(14,1,12)

NEXT

CALL

CALL

CALL

PRINT

COLOR(15,2,11)

***********************

11 : " * " ; TAB ( 25 ) ; " * "

19 0 PRINT " * IDENTIFY THE STATES *

11 : " *" ; TAB (25) ; " * "

200 PRINT " ***********************

210 PRINT TAB(7);"SOUTHERN STATES

230

240

250

260

270

280

= 96

G*

CHAR<G

G

TO 123

G*)

FOR

READ

CALL

NEXT

DATA FFFFFFFFFFFFFFFF,3F1F0F0707

030301.7F3F1F0F,FFFF7F7F3F3F3F3F

,FFFFF3C,F0F0F0E0E0C0C08,0F0F0F0

F0F0F0F0F

DATA 0F0F070703030101,0101030307

070F0F,0F0F0F0FFFFFFFFF,FFFFFFFF

7F1F0701,FF3F0F03,FFFFFFFFFFF0F0F

290 DATA FBFCFEFE7F3E,
F,F0F8F8FCFCFEFEFF,00B080C0C0E0E

0F,F0E0C08,FCFCF8F8F0F0F0F

300 DATA 8080C0C0E0E0F0F,0F1F3F7FFFF

FFFFF,00000000030F3FFF,000000000

0010307,E0E0E0F0F8FCFEFF,0000000

00080C0E

310 DATA 00E0F0FEFFFFFFFF,0000000000

E0F8FE,E0E0E1E3FFFFFEFC

320 L*= »««*<*««««•<<"«**«*»

330 RESTORE 370

340 FOR G=0 TO 10

350 READ S* <G) ,C* <G)

360 NEXT 6

370 DATA TEXAS,AUSTIN,OKLAHOMA,OKLftH

QMA CITY,ARKANSAS,LITTLE ROCK,LO

UISIANA,BATON ROUGE,TENNESSEE,NA

SHVILLE

380 DATA MISSISSIPPI,JACKSON,ALABAMA

,MONTGOMERY,FLORI DA,TALLAHASSEE,

GEORGIA,ATLANTA

390 DATA SOUTH CAROLINA. COLUMBI A,NOR

TH CAROLINA,RALEIGH

400 CALL CLEAR

410 PRINT "ONE OF THE UNITED STATES"

SS"WILL BE OUTLINED. " : : : "TYPE TH

E NAME OF THE STATE"

420 PRINT :"THEN PRESS <ENTER>.":::"

IF THE STATE IS CORRECT,"

430 PRINT :"TYPE THE CAPITAL CITY"::

"THEN PRESS <ENTER>."

440 PRINT :-.: "NAMES MUST BE SPELLED"

::"CORRECTLY TO BE ACCEPTED.":::

TAB ( 15) ; "PRESS <ENTER>"J

450 CALL KEY<0,K,S)

460 IF KO13 THEN 450

470 CALL CLEAR

480 PRINT TAB (27) ; "ts": " i * * '

' ' ' 'yz{7 SPACESlu'e":" " ; L*; "y>=

{3 SPACES*t *r":"h";L»;"*w vt('{"

490 PRINT "f';l_*;""* t"nq":"f";L*;"

' '■ t < * < " : " -f1' ; L*; " T * < ' r '>:":" i " ; L*;

500 PRINT " c" ;L*; " * * ' *n": " g";L*;"

"nq":" j " ; L* ; " r ' e " : "

t4 SPACESJkj'U111""'"*"1"^

A B ( 1 0 ) ; " a ' * " ' l "ndj"p"

510 PRINT TAB(ll);"bdc'ndddm

C3 SPACES!co"sTAB<13);"a*

[8 SPACES>a' ":TAB(14) ; "b";TAB(24

);"b"::::::

520 FOR C=0 TO 10

530 T=0

540 RANDOMIZE

550 R=INT(11*RND)

560 IF S*(R)="" THEN 55 0

570 ON R+l GOTO 1500,1570,1630,1690,

17 30,1780,1840,1890,1930.1980,20

2 0

580 CALL HCHAR(20,1,96,160)

590 READ N

600 FDR 1=128 TO 127+N

610 READ G*

620 CALL CHAR(I,G*)

630 NEXT I

640 READ N

650 FOR 1=1 TO N

660 READ X,Y,G

670 CALL HCHAR(X,Y,G)

680 NEXT I

690 FOR 1=1 TO 7
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540-560 Ra ndomly choose a slale w hich has not previously 
been identified correctly. 

570 

580 

590-630 
640-680 
690-710 
720 
730-810 
820-830 
840-940 

Depending on state chosen , branch lo appro
priate RESTORE s tateme nt. 
Clear fO llr lines under map where answers will 
bcty pcd . 
Define graphics characters for par ticular slate. 
O utline slatc on map. 
Ask for state. 
Clear previous answer if incorrect. 
Receive user'sa nswer. 
Beep then test answer. 
I f answer is incorrect, sound " uh-oh" and re turn 
for another an!:iwer. I f answer is incorrect tw ice, 
print correct answer, wai t for tl ser to press ENTER . 

950 If answer is correct, play arpeggio. 
960-1230 Similar to s tate, <l sk for ca pitnl city, receive answer, 

test answer, branch appropriately. 
1240 I r state nnd cJpita l arc cu rn~cl, SS(R) is sci equal lo 

null , "", !:iO the !:i tate will not be chosen again . 
1250-1290 Erase the !:itatc. 
1300 I~ e turn for next !:ita Ie to be identified. 
1310 Clear printing. 
1320-1370 Print opt ion to Iry aga in and branch appropriately. 
1380-1440 Subroutine to print "PRESS ENTER" nnd wa it for 

uscr to press E TER. 
1450-1490 Subroutine 10 play music forcorrecl answer. 
1500-1560 RESTO RE da ta for Texas. 
1570-1 620 RESTORE data fo r Okla homa. 
1630-2060 RESTOREda ta for Arka nsas, Louisiana, Ten nessee, 

Mississippi, Alabama , Florida, Georgia , Soulh 
Ca roli na, and North aro lina . 

2070 END. 

If you prefer to save typing effort , you may 
receive a copy of Program 3 by sending $3, a blank 
casse tte or di skette, and a s tamped, self-add ressed 
mailer to C. Regena , P.O . Box 1502, Cedar City, 
UT 84720. Be sure to specify "Southern States" 
fo r the TI-99/4A computer. 

Program 3: Southern States 

100 REM SOUTHERN STA TE S 
110 CALL CLEAR 
1 20 FOR 6=9 TO 12 
1 3 0 CALL COLORCG,1 2 ,1) 
14 0 NE XT 6 
1 50 CALL CO LOR(1 3, 1,1 2) 
1 60 CALL COLOR ( 14 , 1 , 1 2) 
1 7 0 CALL COLOR(15,2, 11 ) 

180 PRINT" *********************** 
":" *";TA B(25); " ." 

19 0 P R INT " * IDENTIFY THE S T ATES * 
"_" *";TAB(25);"*" 

200 PRINT ****** *** ************** 

210 PRINT :::TAB(7);"SOUT HERN STATES 

2 90 DATA F8FCFEFE7F3E,FFFFFFFFFEFCF8 
F,F0F8F8FCFCFEFEFF,00B0B0C0C0E0E 
0F,F0E0C08,FCFCF8F8F0F0F0F 

300 DATA 8080C0C0E0E0F0F,0F1F3F7FFFF 
FFFFF,00000000030 F 3 FFF ,000000 0 00 
0010307,E0E0E0F0F8FCFEFF,0000000 
000 8 0C0E 

3 10 DATA 00E0 F 0 FEFFFFFFFF,0000000000 
E0F8FE,E0E0E1E 3 FFFFFEFC 

320 L$ =" · · ····~········· · ·" 
330 RESTORE 370 
3 4 0 FO R 6 =0 TO 1 0 
35 0 READ SS(6),C$16) 
360 NE XT 6 
370 DATA TEXAS,A USTIN,OK L AHO MA,O KLAH 

OMA C IT Y,ARKANSAS,L ITTLE ROCK,LO 
UI S IANA,BATON ROU6E,TENNESSEE,NA 
SHVILLE 

380 DATA MI SS I SS I P PI,JA CKSO N,ALABAMA 
, MONT60MERY,FLOR I DA, TALLAHA SS EE, 
6EOR61 A,ATLAN TA 

390 DATA SOUTH CAROLINA,COLU MBIA,NOR 
T H CAROLINA,RALEIGH 

4 00 CALL CLEAR 
410 PRINT "O NE OF THE UNITED STATES " 

:: "WIL L BE OUTLINED."::: "TYPE TH 
E NAME OF THE STATE " 

420 PRINT : "T HEN PRESS < ENTER > _"::: " 
IF T HE STATE I S CORRECT," 

4 3 0 PRIN T : "TYPE THE CAP IT AL C I TY ":: 
"THE N PRESS < E NTER > ." 

44 0 PRINT :::"NAMES MU ST BE SPE LLED" 
: : "CORRECTLY TO BE ACCEPTED _ ": : : 
TAB(1 5) ; "PRES S < ENTER > " ; 

450 CALL KEY (0,K,S) 
46 0 IF K<> 1 3 THEN 450 
4 70 CALL CLEAR 
48 0 PRINT TAB (27) ;"ts" : ,. i' .. . .•. ~ • • 

····y,{7 SP ACE S} u' e" : " " ;L$;" Yx 
{3 SPACES}t' r":"h";L$;" ' w v t"{" 

490 PRINT "f";L$;" " t" nq":"f"jL$;" 
• <t·· '" : "f";L$; .. •••• • ' x ": IIf";L$; 
.. . < •••• e " : I I gil; L $ ; " •.... . II 

500 PR INT" c ";L$; " ·· · · n":" g";L$;'" 
" nq":" j"; L $;""e ":" 
(4SPACES }k j··!······ ······· · .. :T 
AB(10) ; "a'···· · · ' ndj' 'p " 

510 PRINT TAB(1 1 );" bdc 'n d ddm 
<3 SPACES}co ":TAB (13); "a' 
{8 5PACES)a<":TAB(14)~ "b";TAB( 2 4 
);"b ":::::: 

520 F OR C=0 TO 1 0 
530 T= 0 
540 RANDOMIZE 
550 R= INT l l1* RND ) 
560 I F S$(R ) = "" THEN 550 
570 ON R+l GO TO 1500~1570,1630,1690, 

1730, 1 7 8 0, 184 0,1890 ,19 3 0,1980,20 
20 

230 
2 40 
250 
260 
270 

580 CA L L HCHAR(20,1 , 96, 160) 
FOR 6 = 96 TO 1 23 590 READ N 

280 

READ 6$ 600 FOR 1 = 1 2 8 TO 127+N 
CALL CHARI6,6$) 610 READ 6$ 
NE XT 6 6 2 0 CALL CHARII,6$) 
DATA FFFFFFFFFFFFFFFF,3F1F0F070 7 630 NEXT I 
030 3 01,7F3F1F0F,FFFF7F7F3F3F3F3F 640 READ N 
,FFFFF 3 C, F0F0F0E0E0C0C08 0F0F0F0 65 0 FOR 1 = 1 TO N 
F0F0F0F0F ' 660 READ X,Y , G 
DATA 0F0F070703030101,0101030307 670 CALL HCHA RIX,Y,6) 
070F0F,0 F0F0F0FFFFFFFFF ,FFFFFFFF 680 NEXT I 
7F1F0701,FF3F0F03,FFFFFFFFFFF0F0F690 FOR 1 =1 TO 7 
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700

710

720

730

740

750

760

770

780

790

800

810

820

S30

840

850

860

870

880

890

900

910

920

930

940

950

960

970

980

990

1000

1010

1020

1030

1040

1050

1060

1070

1080

1090

1 100

1 1 10

1 120

1 130

1140

1 150

1 160

1 170

1 180

1 190

1200

1210

1220

1230

1240

1250

1260

1270

1280

1290

1300

1310

1320

1330

1340

1350

1360

+1,ASC(SEG*(

1,11,96,15)

i0. 1397, 2)

CALL HCHARC

E ?'■ , I , 1 > ) )

NEXT I

CALL HCHAR(2

Sl*=" "

CALL SOUND(1

FOR L=l TO 15

CALL KEY(0,K,S)

IF 5<1 THEN 760

IF K=13 THEN 820

CALL HCHAR(21,10 + |_,K)

S1$=S1*&CHR*(K)

NEXT L

CALL SOUND(100,B80,2)

IF S$(R)=S1* THEN 950

CALL SOUND(100,330,2)

CALL SOUNDC100,262,2)

T = T+1

IF T

CALL

STAT 1

1

1

1

1

1

1

1

1

1

1

1

1

1

370

380

390

400

410

420

430

440

450

460

470

4B0

490

500

1510

2 THEN 720

HCHAR(21,11,96,15)

FOR L=l TO LEN<S*(R)>

CALL HCHAR(21,10+L,ASC(SEB*(S4(R
),L,1)))

NEXT L

GOSUB 1380

C =C-1

GOTO 1250

BOSUB 1450

FOR 1=1 TO 9

CALL HCHAR(23

TAL ?",I,1)))

NEXT I

T= 0

CALL HCHAR(23

Sl$=""

CALL SOUND(150,1397,2)

FOR L=l TO 15

CALL K£Y(0,K,S)

IF S<1 THEN 1040

IF K=13 THEN 1100

CALL HCHAR(23,12+L,K)

S1*=S1*&CHR*(K)

NEXT L

CALL SOUND(100,B80,2)

IF C*(R)=S1* THEN 1230

CALL SOUND (100,330,2)

CALL SOUND(100,262,2)

2+I,ASC(SEG*<

13,96,15)

1520

1 530

1540

1550

CAP I 1560

1570

1580

1590

1600

1610

1620

1630

1640

IF T<2 THEN 1000

CALL HCHAR(23,12,96,15)

FOR L=l TO LEN(C*(R))

CALL HCHAR(23,12+L,ASC(SEG*(C*i

R) ,L, 1 ) ) )

NEXT L

GOSUB 1380

GOTO 1250

GOSUB 1450

S* (R)=""

READ N

FOR 1=1 TO N

READ X,Y,E,J

CALL HCHAR < X,Y,G,J)

NEXT I

NEXT C

CALL HCHAR(21,1,96,96)

PRINT "TRY AEAIN? (Y/N)";

CALL KEY(0,K,S)

IF K = B9 THEN 330

IF KO7S THEN 1330

CALL CLEAR

1650

1660

1670

1680

1690

1700

1710

1720

1730

1740

1750

STOP

FOR 1=1 TO if

CALL HCHAR<24.20-*-I.ASC(SEG*("PR
ESS ENTER",1,1)))

NEXT I

CALL KEY(0,K,S)

IF KO13 THEN 1410

CALL HCHAR(24,21,96,11>

RETURN

CALL SOUND<100,262,2)

CALL SOUND(100,330,2>

CALL SOUND(100,392,2>

CALL SOUND(200.523,2)

RETURN

RESTORE 1510

DATA 11,0000001F10F0C0C,000000F

F,8080808.808080808080808,FFS08

0808080808,F80808080B080S08,080
80601

DATA 00000000C03807,00000000000

00FF,000000000000F00C,0202010 10

1010101,12,14,12.128,14.13,129

DATA 14,14,130,13,14,131,12,14,

13, 16, 1

, 1

15

132,12,15,133,13,15.134

35,13,17,136,13.18,137

DATA 14,18,138,15.18,138,4

4,96,2,13.14.96,5,14,12,96

,18,96,1

DATA 5,5,96,2,3,6,96, 1

GOTO 580

RESTORE 1580

DATA 10.,000000FF8080B08,000000F
F , 0 0 0 0 0 0 F C 0 4 0 40 404, 04 0 404040404

0404,0404040 40404FC.000 00000000
00FF

DATA 00000000C03807,08080601,FB

08080808080808,FF. 12. 1 1 , 14, 128.

12,14,137,11, 15,129,12,15,136

DATA 13.15, 135, 11, 16, 129, 13. 16,

.3.,11,17,129,13,17,133,11,18,1

30,12,18,131,13,18,132,3

DATA 11,14,96,5,12,14,96,5,13,1

5,96,4

GOTO 580

RESTORE 1640

DATA 9,0000000000 IF 101,00000000

0 0FF,0000000000F80404,08080F010

1010102,040408081010101,2020E

DATA 0000FF,1C0201,101010101010

.0.,10,11,18,128,11,19,129,11,2

0,130,12,20,131,13,20,132

DATA 14,20,133,14,19,134,14,18,

1...13,18,136,12,18,136,4,11,18

,96,3,12,18,96,3,13,18,96,3

DATA 14,18,96,3

GOTO 580

RESTORE 1700

DATA 5,0000FF808080808,0000F010

10080808,08080403,000000E0110B0

F0F,404040408080808,5

DATA 14,19,128,14,20,129,15,20,

13..15,21,131,15,19,132,3,14,19

,96,2,15,19,96,2,15,21,110,1

GOTO 580

RESTORE 1740

DATA 7,0000000F1010204,003FC,00

FF,00FF0204040810E.010102FC,000

000FF,4 08080FF,9,11,19,128

DATA 11,20,129,11,21,130,11,22,
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7e1e1 CALL HCHAR (21,2+ I, ASC (SEG$ ("STAT 1370 STOP 
E ?", 1, 1») 138121 FOR 1=1 TO 1{ 

71e1 NEXT I 139e1 CALL HCHAR(24,2e1+I,ASC(SEG$("PR 
72121 CALL HCHAR(21, 11,96, 15) ESS ENTER", I, 1») 
73e1 SI$="" 14e10 NEXT I 
74e1 CALL SOUND(15e1,1397,2) 141e1 CALL KEY(eI,K,S) 
75e1 FOR L = 1 TO 15 142e1 IF K<> 1 3 THEN 141e1 
760 CALL KEY(0,K,S} 1430 CALL HCHAR(24,21,96,11) 
770 IF S < 1 THEN 76e1 144e1 RETURN 
78e1 IF K=13 THEN 82e1 145e1 CALL SOUND(Ie1e1,262,2) 
79e1 CALL HCHAR(21, le1+L,K) 146e1 CALL SOUND(Ie1e1,33e1,2) 
8e1e1 SI$=SI$~CHR$(K) 147e1 CALL SOUND(1e1e1,392,2) 
81e1 NEXT L 148e1 CALL SOUND(2e1e1,523,2) 
82e1 CALL SOUND(Ie1e1,88e1,2) 1490 RETURN 
83e1 IF S$(R)=SI$ THEN 95e1 15e1e1 RESTORE 151e1 
84e1 CA L L SOUND(Ie1e1,33e1,2) I51e1 DATA 11,elel0e1e1e11Fle1FelCelC,elelel0e1e1F 
85e1 CALL SOUND(Ie1e1,262,2) F,8e18e18e18,8e18e18e18e18e18e18e18,FF8e18 
86e1 T=T+l el8e18e18e18e18,F8e18e18e18e18e18e18e18,el8e1 
87e1 IF T < 2 THEN 72e1 8e16e11 
88e1 CALL HCHAR (21,11,96,15) 
89e1 FOR L=1 TO LEN(S$(R» 
9e1e1 CALL HCHAR(21,1e1+L,ASC(SEG$(S$(R 

>,L,l») 
91e1 NEXT L 
92e1 GOSUB 138e1 
93e1 C=C-l 
94e1 GOTO 125e1 
95e1 GOSUB 145e1 
96e1 FOR 1=1 TO 9 
97e1 CALL HCHAR(23,2+I,ASC(SEG$("CAPI 

TAL ?",I,l») 
98e1 NEXT I 
99e1 T=eI 
1 eIeIeI CALL HCHAR (23, 13,96, 15) 
le110 SI$="" 
1 el20 CALL SOUND (15e1, 1397 ,2 ) 
103e1 FOR L=1 TO 15 
104e1 CALL KEY(eI,K,S) 
1050 IF S ( 1 THEN 104e1 
le160 IF K=13 THEN 110e1 
1070 CALL HCHAR(2 3, 12+L, K) 
le180 SI$=SI$~CHR$(K) 
1090 NEXT L 
1100 CALL SOUND(100,880,2) 
111 0 IF C$(R) =SI$ THEN 1 230 
1120 CALL SOUND(10e1,330,2) 
1130 CALL SOUND(10e1,262,2) 
1140 T=T+l 
1150 IF T < 2 THEN 10e10 
1160 CALL HCHAR (23, 12,96, 15) 
11 7 0 FOR L=1 TO LEN(C$(R» 
1180 CALL HCHAR (23 ,1 2+L,ASC(SEG$(C $ ( 

R),L,l») 

1190 NEXT L 
1200 GOSUB 1 380 
1 2 1 0 C=C-I 
1220 GOTO 125 0 
1230 GOSUB 1450 
1240 S$(R)="" 
1250 READ N 
1 260 FOR 1=1 TO N 
1270 READ X,Y,G,J 
1280 CALL HCHAR(X,Y,G,J) 
1290 NEXT I 
13e10 NEXT C 
1310 CALL HCHAR( 2 1,1,96,96) 
1320 PRINT "TRY AGAIN ? (YIN)"; 
1330 CALL KEY (0,K,S) 
1340 IF K=89 THEN 330 
1350 IF K<>78 THEN 1330 
1360 CALL CLEAR 

196 COMPUTE! August 1983 

1520 DATA el0000000C0 3807 ,00000000000 
00FF,00000000e1000F00C,020201010 
101011211,12,14,12,128,14,13,129 

15 30 DATA 14,14,130,13,14,1 3 1,12,14, 
132,12,15,1 33 ,13,15,1 3 4,13,16,1 
35, 13,17,136,1 3 ,18,137 

1540 DATA 14,18,1 3 8,15,18,1 3 8,4,12,1 
4,96,2,13,14,96,5,14,12,96,7,15 
,18,96,1 

1550 DATA 5,5,96,2,3,6,96,1 
1560 GOTO 580 
1570 RESTORE 1580 
1580 DATA 10,000e100FF8080808,000000 F 

F,00e1000FC04040404,el40404040404 
el 4 0 4,04 e1 404 0 40404FC,0e1e100e1e10000 
00FF 

1590 DATA 000e1000e1C0 3 8e17,08080601,F8 
08080808080808, FF , 12, 11, 14, 128, 
1 2, 14,1 37, 11,15,129,12,15,1 36 

16'1''1' DATA 13,15,135,11,16,129,1 3 ,16, 
1 3 4,11,17,129,13,17,133, 11,18,1 
3'1',12,18,131,13,18,132,3 

161'1' DATA 11,14,96,5,12,14,96,5,1 3 ,1 
5,96,4 

162e1 GOTO 580 
1630 RESTORE 1640 
164e1 DATA 9,0000e1e1e10001FI01,el0e1e1e1000 

el0FF,el00e100e1000F80404,08@80F010 
le1101e12,0404e1808101e1101,2020E 

1650 DATA 0000FF,lC0201,1e110101e11010 
101,10,11,18,128,11,19,129,11,2 
'1',130,12,20,131,13,20,132 

166'1' DATA 14,20,133,14,19,134,14,18, 
135,13,18,136,12,18,136,4,11,18 
,96,3,12,18,96,3,13,18,96,3 

1670 DATA 14,18,96,3 
168e1 GOTO 580 
1690 RESTORE 170e1 
17e1e1 DATA 5,0000FF808080808,el000F010 

le1080808,0808e1403,00000e1E~110B0 
F0F,404040408080808,5 

1710 DATA 14,19,128,14 , 20,129,15,20, 
130,15,21,131,15,19,132,3,14,19 
,96,2,15,19,96,2,15,21,110,,1 

172e1 GOTO 580 
1730 RESTORE 1740 
174'1' DATA 7,0000000F1010204,003FC,00 

FF,00FF0204040810E,0101~2FC, 00e1 
000FF, 408080FF, 9,11,19,128 

1750 DATA 11,20,129,11,21,130,11,22, 



1760

1770

1780

1790

1800

1B10

1820

1830

1840

1850

1B60

1870

1880

1890

1900

1910

1920

1930

1940

1950

1960

1970

1980

1990

2000

2010

2020

2030

2040

2050

2060

2070

130, 11,23, 131, 12.22, 132, 12,21, 1

33,12,20,133,12,19,134

DATA 2,11,19,96,5,12,19,96,4

GOTO 580

RESTORE 1790

DATA 9,0000000101010204,000000F

F,000000F01010101,1010101010101

010,10101010FFFFFFFF

DATA 0000F0101113170F,20203F.0B

0808080810202.080808081010101„1

0,12,20,128,12,21,129,12,22,130

DATA 13,22,131,14,22,131,15,22,

132,15,21,133,15,20,134,14,20,1

35,13,20,136,6,12,20,96,3

DATA 13.20,96,3,14,20,96,3,15,2

0,96, 1, 15,2 1, 110, 1, 15,22, 100, 1

GOTO 580

RESTORE 1850

DATA 6,0000007F4040404,000000F0

10080804,0404040202020101,02020

201010101FF,44444444FFFFFFFF

DATA 40404040404 0404,7,12,22,12

8.12,23,129,13,23,130,14,23,131

,15,22,132,14,22,133,13,22,133

DATA 4,12,22,96,2,13,22,96,2,14

,22,96,2,15,22,100.1

BOTD 580

RESTDRE 1900

DATA 5.0F080808FFFFFFFF,FF00000

0C0F0FCFF,00FF00000000060E,00F9

06,EFDFBF00BFDFEFFF,5, 15,22, 128

DATA 15,23. 129, 15,24, 130, 15,25,

131,16,27,132,4,15,22,100,1,15,

23,106,1,15,24,96,2,16,27,32,1

GOTO 580

RESTDRE 1940

DATA 7,0000001F10080804,000000F

8 08040203,804 0202018040202, 00F9

06.80FF00000000060E,02020201010

10101

DATA 0404040202020101,7,12,23,1

28, 12,24, 129, 13, 25, 130, 15, 25, 13

1,15,24,132,14,23,133,13,23,134

DATA 4,12,23,96,2,13,23,96,3,14

,23,96,1,15,24,96,2

GOTO 580

RESTORE 1990

DATA 4,0000030C08040203,003CC3,

10EC040201010307,80402020 180402

:4, 128, 12, 129, 1 16,

15. 131

13, 25

3, 12

96, 1

96

02,4,12,

130

DATA 13,

26, 110, 1 .

GOTO 580

RESTORE 2030

DATA 8,00010204040810E;|00FF,FF,

00000000000000FF.10EC010201010 3

07,003CC3,000003FC,01010207, 8

DATA' 11 , 24, 128, 11,25, 129, 11,26,
130, 10,27, 131, 12,26, 132, 12,25, 1

33, 12,24, 134,12,23, 135,4

DATA 11,24,96,3,10,27,96,1,12,2

3,96,3,12,26,110,1

GOTO 580

END ©

COMPUTE!

The Resource,

TI-99/4A OWNERS

Keyboard Basic • Learn at Home • No Classes

Comprehensive Instructional Series

plus Games, Educational & Useful Programs

(Including Checkbook/Budget Program)

For Information and Free Program,

GALL TOLL FHEE 1-800-241-6083

Basic

TIPS

AMLIST, Inc.

4542 Memorial Dr. #202

Atlanta* GA 30032 (404) 292-0576

MEMOREX
FLEXIBLE DISCS
WE WILL NOT BE UNDER

SOLD!! Call Free (800)235-4137

for prices and information. Dealer

inquiries invited and CO D. s

accepted.

PACIFIC

EXCHANGES

100 Foothill Blvd

San Luis Obispo. CA

93401. InCal.call

(800) 592-5935 or
(805) 543-1037

FOR 11. ONLY!
Not another computer game but

an actual speed handicapping aid
for thoroughbred racing, handling

up to sixteen horses per race from

41/2 furlongs to 2 miles.

IT'S FAST!
Just six bits ol information from The Daily
Racing Form® and your TI-99/4 (4A) re-

lurns speed o( each horse in ft./sec. at

each quarter, plus predicted finish time!

Manages horse numbers, OTB letters and

scratches; adjusts routers and sprinters.

User friendly and error proof.
Package contains casselle and step by slep inslruc-

lion booklet. Data displays on screen and/or Tl ther

mal printer (recommended) or compalabie RS232

ONLY $34.95!
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13121 , 1 1 ,23, 1 3 1 ,12,22, 1 32, 1 2,2 1 , 1 
33, 1 2,20,133,12, 19 , 1 3 4 

1 76121 DATA 2,11,19,96,5 , 12,19, 9 6,4 
1 77fi! GOT O 5Bfi! 
17 Bfi! RES TO RE 1 79fi! 
179fi! DATA 9,fi!fi!fi!fi!fi!fi!fi! I fi! I fi!Ifi!2fi!4,fi!fi!fi!fi!fi!fi!F 

F,fi!fi!fi!fi!fi!fi!Ffi!Ifi! I fi!Ifi!I,Ifi!Ifi!Ifi!Ifi!Ifi!Ifi!1 
fi!1fi!,Ifi! I fi!Ifi!Ifi!FFFF F FFF 

IBfi!fi! DATA fi!fi!fi!fi!Ffi!Ifi!111317fi!F,2fi!2fi!3F,fi!B 
fi!Bfi! B fi!Bfi!BIfi!2fi!2,fi!Bfi! B fi!Bfi! B1 fi!1fi!1fi!1, 1 
0,12 , 2121, 1 28,12,21 ,1 29, 1 2,22, 1 3'21 

18 1 13 DATA 13,22, 1 31,1 4, 22,131,15,22, 
132, 1 5,21,133,15,20, 1 3 4 ,14,20,1 
3 5, 1 3,20,136,6,12,2121,96,3 

1 8 20 DATA 1 3,2121,96,3, 14 ,20,96,3,15,2 
121 , 9 6 , 1 , 1 5 , 2 1 , 1 1 ", 1 , 1 5 , 2 2, ! 121 121 ., 1 

183121 GO T O 580 
I B4 fi! RESTORE 1B5fi! 
IB5fi! DATA 6,fi!fi!fi!fi!fi!fi!7F4fi!4fi!4fi!4,fi!fi!fi!fi!fi!fi!Ffi! 

1fi!fi!Bfi!Bfi!4,fi! 4 fi!4fi! 4 fi!2fi!2fi!2fi! 1 fi! 1 ,fi!2fi!2fi! 
2fi! 1 fi! 1 fi!1fi!IF F , 4 44 444 4 4 FFFF F FFF 

186121 DATA 4 12141214121 4 041214121 4 0 4 ,7,12,22,12 
8,12,23,129,13,23,130,1 4 ,23,131 
,15,22,132,14,22, 1 33,13,22,133 

1 87121 DATA 4,12,22,96,2 ,1 3,22, 9 6,2,14 
,22,96,2,15,22,10121,1 

1 BBfi! GOTO 5Bfi! 
1B9fi! RESTORE 19fi!fi! 
1 9fi!fi! DATA 5,fi!Ffi! Bfi!Bfi!BF FFF FF F F,FFfi!fi!fi!fi!fi! 

fi!Cfi! F fi!FCFF , fi!fi!FFfi!fi!fi!fi!fi!fi!fi!fi!fi! 6 fi!E,fi!fi! F 9 
06, EFDFBF0I21BFDFEF F F, 5, 15,22, 1 28 

1910 DATA 15,23, 1 29,15,24,130, 1 5,25, 
1 3 1 ,16,27,132,4,15,22,1121121,1,15, 
23, 1 12'6,1, 15 ,24,96, 2, 1 6,27,32, 1 

192fi! GOTO 5Bfi! 
193fi! RESTORE 194fi! 
194fi! DATA 7,fi!fi!fi!fi!fi!fi!IF1fi!fi!Bfi!Bfi!4,fi!fi!fi!fi!fi!fi!F 

Bfi!Bfi! 4 fi!2fi!3,Bfi! 4 fi!2fi!2fi!IBfi!4fi!2fi!2,fi!fi!F9 
fi!6,Bfi!FFfi!fi!fi!fi!fi!fi!fi!fi!fi!6fi!E,fi!2fi!2fi!2fi!10 1 0 
Hllfi!1 

195fi! DATA fi!4fi!4fi!4fi!2fi!2fi!2fi!1fi!1,7,12,2 3 ,1 
28,12,24,129,13,25, 1 3 121,15,25, 1 3 
1,15,24,1 32 ,14,2 3 ,1 33, 1 3 ,23,134 

196121 DATA 4 , 1 2 ,23 ,96,2,1 3 , 23, 96, 3 ,14 
, 23 ,96,1,15,24,96,2 

1970 GOTO 5Bfi! 
19Bfi! REST ORE 199fi! 
1990 DATA 4, fi!fi!fi!fi!fi!3fi!Cfi!Bfi!4fi!2fi!3, fi!fi!3CC3, 

1 fi!ECfi!4fi!2fi! 1 fi!1 fi!3fi!7 , Bfi!4fi!2fi!2fi! 1 Bfi!4fi!2 
1212,4,12,24,128,12,25,129,1 2 ,26, 
1 3121 

200121 DATA 1 3,25,1 3 1, 3 ,12, ·2 4,96,2,12, 
26, 11121,1,1 3,25,96, 1 

2fi! 1 fi! GOTO 5Bfi! 
2fi!2fi! RESTORE 2fi!3fi! 
2fi!3fi! DATA B,fi!fi!fi!1fi!2 fi!4fi!4fi!B 1fi!E,fi!fi!FF,FF, 

fi!fi!fi!fi!fi!fi!fi!fi!fi!fi!fi!fi!fi!fi!FF ,Ifi!ECfi!Ifi!2fi!1fi!1fi!3 
1217,01213CC 3 ,0@0 003FC,12I1@10i20i7,8 

204.0 DATA' 11,24,128,11,25,129,11,26, 
13121, 1121,27, 1 3 1, 12,26, 132 , 12 ,25, 1 
33, 12,24,134 ,12,23, 135 ,4 

2121 5.0 DATA 11,24,96,3,1121,27,96,1,12,2 
3 ,96, 3, 12,26,11121,1 

2fi!6fi! GOTO 5Bfi! 
2fi! 7fi! END © 
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TI-99/4A OWNERS 
Keyboard Basic • Learn al Home • No Classes 

Comprehensive Instructional Series 
plus Games, Educational & Usefu l Programs 

(Includi ng Checkbook/Budget Prog ram) 

For Information and Free Program, 

CALL TOLL FREE 1-800-241-6083 
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FOR 1.1. ONLYI 
Not another computer game bu t 
an actual speed handicapping aid 
for thoroughbred racing. handling 
up to sixteen horses per race from 
4'12 furlongs to 2 miles. 

IT'S FAST! 
Just six bits of information from The Dai/y 
Racing Forntn and your Tf·99/4 (4A) reo 
turns speed of each horse in tl.lsec. at 
each Quarter. plus predicted finish time! 
Manages horse numbers. OTS leiters and 
scratches; adjusts routers and sprinters. 
User friendly and error proof. 

Package conlains cassette and step·by·slep instruc· 
lion booklet. Data displays on screen and/or TI ther · 
mal printer (recommended) or compalable RS232 

ONLY $34.951 
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VIC And 64

Escape Key
Thomas Henry

While programming, there are lots of ways to get trapped
inside quotes and be unable to use the cursor controls.

Until now, your only recourse ions to hit RETURN
and try the line again. With this handy utility, you can

escape from "quote mode" traps by just hitting the

pound sign key. The routine also serves as an example

of machine language programming for those who are
interested in trying their hand at it.

How many times has this happened to you? You're

sitting at your VIC-20 or Commodore 64, entering

or editing a program, and through a series of key

strokes that you probably don't even remember,

get into the following trap. When you push a cur

sor movement key, instead of the cursor actually

moving, you get a reverse field symbol on the

screen. Frustrating, isn't it? As you have probably

learned, about the only way to get free of the trap

is to hit RETURN to get out of the line, and then

start over.

Here's an easier way: a program that adds a

valuable "escape" option to your computer. With

this feature, the seldom used British pound sym

bol (£) becomes an escape key. When you are

stuck in the "cursor trap" mentioned above, sim

ply push the key; you will be released from what's

called the quote mode and will be free to move the

cursor as desired. Before looking at the program,

let's examine the problem in greater detail.

Store Or Perform The Action

Some of the computer's keys are able to perform

two distinct jobs, depending on whether the com

puter is in the immediate mode or program mode.

These keys include LEFT, RIGHT, UP, DOWN,

REV, OFF, CLEAR, HOME, INSERT, DELETE,

and all of the color selection keys. In the immediate

mode, you push one of these keys and the action

is performed immediately. For example, depress
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the RIGHT key and the cursor moves one space
to the right.

But one of the truly impressive features of all
Commodore computers is their ability to store or

save the action implied by the key. For example,
here is a one-line program:

10 PRINT "{R[GHT} HELLO"

The string contains the word "HELLO" preceded

by a cursor-right. When you type this line into

the computer, the cursor-right movement is not

performed; instead it is stored in the string. The

cursor-right will be performed only when the

program is run. We are storing a cursor movement

to be executed later in the program mode. To in

dicate that a cursor-right movement is stored in

the string, the computer will leave a reverse field

brace symbol inside the quotes. In fact, every one

of the keys mentioned above has a reverse field

character which stands for it when it's inside
quotes.

The trouble comes in when the computer

thinks you're trying to store an action, but you

want to perform it. There are a number of ways

this can happen. One way is if you've typed in an

odd number of quote marks while entering a line.

Another way is pushing the insert key more times

than you expected.

Escape By Machine Language
Having defined the problem, let's look at a pro

gram that will take care of it. Examine Program 1.

This is the assembler listing of the VIC-20 "escape

key" program. Since assemblers are now be

coming quite common for the VIC and 64, enter

prising users might wish to enter the source code

in directly and assemble their own version. If

you're an experimenter, you'll find that this is a

great program to begin with. It's not too long,

and yet not so short as to be a trivial exercise.

VIC And 64 
Escape Key 

Thomos Henry 

While progmllllllillg, Ihere nrc lo is of wnys 10 gel I mpped 
ill side qlloles nlld be IIl1nble 10 lise Ihe cllrsor cOlllrols. 
UlllilIlOW, YOllr ollly recOllrse lVns to hil /~ETURN 
nlld Iry Ihe lillengnill. With this IWlldy lltility, YOll cnll 
escnpe t/'OIII " quote II/Ode" tmps by jus t hillillg the 
pOll lld sigll key. Tile rOllt ille nlso serveS ns nil exnlllple 
of IIInchille Inllgllnge progmlllllli llg for those who nre 
ill terested ill Iryillg Iheir IWlld nl il. 

How many times ha this happened to yo u? You' re 
sitting at yo ur VIC-20 or Com modore 64, ente ring 
or editing a program , and through a se ries of key
s trokes that you probably don' t even remember, 
get into the fo llowing trap. When you push a cur
so r movemen t key, instead of the curso r actua ll y 
moving, yo u ge t a reverse fi eld symbol on the 
screen. Frus trating, isn' t it? As yo u have probably 
lea rned, abou t the onl y way to get free of the trap 
is to hit RETURN to ge t out of the line, and then 
start over. 

Here's an easie r way: a program that adds a 
va luab le "escape" option to yo ur computer. With 
this feature, the seldom used British pound sym
bol (£) becomes an escape key. When yo u a re 
stuck in the "curso r trap" mentio ned above, s im
ply push the key; yo u will be released fro m what' s 
ca ll ed the qllole 1II0de and w ill be free to move the 
curso r as desired. Before looking at the program, 
let' s exa mine the problem in greate r deta il. 

Store Or Perform The Action 
Some of the computer's keys are able to perform 
two distinct jobs, depending on w he ther the com
puter is in the immedia te mode or program mode. 
These keys include LEFT, RJ G HT, UP, DOWN, 
REV, OFF, CLEAR, HOME, INSERT, DELETE, 
and all of the color selection·keys. In the immediate 
mode, you push one of these keys and the action 
is performed immediately. For example, depress 
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the RIGHT key and the cursor moves one space 
to the right. 

But one of the truly impressive fea tures o f a ll 
Commodore computers is their ability to s tore or 
save the action implied by the key. For example, 
here is a one-line prog ram: 

10 PRINT " (RIG HT) HELLO" 

The s tring contains the word " HELLO" preceded 
by a cu rso r-ri ght. When you type this line in to 
the compute r, the cursor-right movement is not 
performed; instead it is s tored in the s tring. The 
curso r-right will be performed only w hen the 
program is run. We are storing a cursor movelne nt 
to be executed la ter in the program mode. To in
dica te that a curso r-righ t movement is stored in 
the string, the computer w ill leave a reverse field 
brace symbol inside the quotes. In fact, everyone 
of the keys mentioned above has a reve rse fi eld 
character w hich s tands fo r it w hen it's inside 
quotes. 

The trouble comes in when the compute r 
thin ks you' re trying to store an action, but yo u 
want to perform it. There are a number of ways 
thi s ca n happen. One way is if you've typed in an 
odd number of quote marks while ente ring a line. 
Another way is pushing the inse rt key more times 
than you expected. 

Escape By Machine Language 
Having defined the problem, le t's look at a pro
gra m that will take ca re of it. Exa mine Program 1. 
This is the assembler lis ting of the VIC-20 "esca pe 
key" program. Since assemblers are now be
coming quite common for the VIC and 64, enter
prising users might wish to enter the source code 
in directly and asse mble their own version. If 
you' re an experimenter, you' ll find that th is is a 
great program to begi n with . It' s not too long, 
and ye t not so short as to be a tri vial exe rci se. 


