
FRANKLIN

64K Persona) Computer
Hardware, Software and

peripheral compatable with the

Apple II and even has some

features not found on the Apple.

HEWLETT PACKARD^

HP»85

S1969
HP-125 $1969.00

HP-85 16K Memory Module $169.00

5 1/4" Dual Master Disk Drive SI799.00

Hard Disk w/ Floppy $4349.00

HarrJ Disk ... $3549.00

"Sweet Lips" Plotter $1199.00

80 Column Printer $649.00

■BB1BH
HEWLETT

PACKARD

HP 41CV

CALCULATOR

c$209 ■

HPIL PERIPHERALS IN STOCK!

w
SI 49.00

. S79.00

$114.00

$109.00

$114.00

PC-1500
POCKET COMPUTER

ALSO AVAILABLE:

Printer w/cassette interface

cassette tape recorder

and 4K and 8K RAM EXTENSIONS

COniPUTER

64K RAM

780 KB Disk Storage

Word Processing, Ultracalc CP/M,

CBasic Software

Smith Corona TP1

Letter Quality Printer OUT P[*iC6

Retail Value S4895 00 $2995*00

PC

Call...

for price and availability

on IBM-PC hardware, soft

ware and peripherals.
NEC 3550 Printer (for IBM) $2099.00

Televideo

Terminals

910

912C ...

920C ....

925C ....

950

800A ... $1319.00

802 $2649.00

802H $4695.00

806 $5795.00

916 S9495.OO

o™, * COMPUTERS
8001 -A S749.00

8031 $749 00

8012... $549 00

Printers
8023 $549.00

7710/7730 $2399.00

3510/3530 $ 1599.00

B „.., Monitors
JB-1201 $159.00

J01201 $329.00

JC-1202 $899.00

commodore
8032 $99900

CBM64 CALL

4032 $74900

8096 Upgrade Kil $369.00

Super Pel $1 599.00

2031 $369.00

8250 Double Sided Disk Drive $1699.00

D9O6O 5 Megabyte Hard Disk .. S2399 00

D9090 7.5 Megabyte Hard Disk . $2699.00

8050 SI 299.00

4040 $969 00

8300 (Letter Qualify) S1549.00

8023 S59900

4022 $399 00

New Z-Ram. Adds CP/M and 64K Ram . $549 00

The Manager S209O0

Magis CALL

Word Pro 5 plus $319* 00

Word Pro 4 plus $299.00

WordPro3plus $199.00

The Admimstalor $379.00

InfoProPlus... $219 00

Power $79 00

VIC 20 Dust Cover $6,99

CBM8032 Dust Cover $14.99

CBM 8050/4040 Dust Cover .$10.99

VIC 20

VIC 1530 Commodore Datassotle. .. $6900

BIC 1540 Disk Drive $33900

VIC 1541 (64 Disk Drive) _ CALL

VIC 1525 Graphic Printer $339 00

VIC 1210 3K Memory Expander $32.00

VIC 1110 8K Memory Expander $53.00

16K VIC Expansion . $94.00

VIC 1011 RS232C Terminal Interface . $43.00

VtC 1112 VIC IEEE-488 Interface ... $86.00

VIC 1211 VIC 20 Super Expander $53.00

VIC Mother Board $99.00

PRINTERS

Smith-Corona

TP-1

$599

CITOH (TEC)
Starwnter (F10-40CPS) . S1399 00

Prmtmaster (F10-55CPS] ....$1749 00

Prownter 80 Col (P) S499 00

Prownler 80 Col (S) $629.00

Prownter 2(132 Col| $799 00

Okidata

62A $429 00

83A $659 00

84P $107900

84S $1 199 00

IDS

132 (fully configured) $ 1599.00

80 (fully configured) $1399.00

Call for other configurations.

Dalsywriter
Letter Quality ...SI 049.00

800-233-8950 ..«
IN PA. CALL (71 7) 327-8076

*»77 E. THIRD ST., WILLIAMBPORT, PA. 177O1

In-stock items shipped same day you call. No ri3k.no deposit on C.O.D. orders. Pre-paid orders receive free shipping within the continental United States with no waiting period
lor certified checks or money orders. Add 3% (minimum S3.00) shipping and handling on all COD and Credit Card orders. NV and PA residents add sales tax. All itemssubjeci

to availability and price change. NOTEi We stock manufacturer's and third party software lor most all computers on the market1 Call today tor our new catalogue.
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peripheral compatable with the 
Apple II and even has some 
features not found on the Apple. 
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..... 51969.00 
.. $169.00 
. $1799.00 

... $4349.00 
53549.00 
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CALCULATOR 
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HP IIC. 
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NEW IISC .. 
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64K RAM 
7 BO K6 Disk Storage 
Word ProceSSing, Ultracalc CP/ M, 

CBasic Software 
Smith Corona TP1 

Letter Quality Printer Our Price 
Retail Value $4895.00 $2995.00 

PC 
Call ... 

It:L-
~br -for price and availability 

on IBM-PC hardware, soft 
ware and peripherals. 

Televideo 
Termin .... 
910 . . 5579.00 
912C ....... 5699.00 
92OC . .., $749.00 
925C .... $749.00 ~ 

950 . .... $950.00_~r 

800A . . s fji 9.00 
802 ............ . .... 52649.00 
802H . . 54695.00 
806 55795.00 
816 .. .................. 59495.00 

6OOI·A .. 
COMPUTERS 

. ....... S749.00 
8031. ................ . ..... . ......... ... S749.00 
8012 . 5549.00 

Printers 
8023 ... 5549.00 
7710n730 .................. 52399.00 
3510/3530 . . ............... . .......... S 1599.00 

J B·1201 . 
JC·1201 . 
JC-1202 . 

Monitors 
$159.00 

. .... 1329.00 
5899.00 

commodore 
8032 ... 
CBM 64 .. 
4OJ2 ••••••• 
8096 Upgrade Kit. 

.. 5999.00 
.. CALL 

. ..... $ 749.00 
. ...... $369.00 

Super Pet. . . ............. . . . S, 599.00 
203' .. S369.00 
8250 Double Sided Disk Drive. 
09060 5 M&gabyte Hard Disk 
09090 7.5 Megabyte Hard Olsk 
8050 . 
<040 
8300 [Leiter Quality) 
8023 .. . 
4022 ..... . 

...... 51549.00 
. 5599.00 
. 5399.00 

New Z·Ram. Adds CP/ M aod 64K Ram 5549 00 
5209.00 

. CALL 
531!J.00 

The Manager ..... . 
Magis. ....... . 
Word Pro 5 plus .. . 
Word Pro 4 plus .. . 
Word Pro 3 plus .. 
The AdminiSlalor .. 
loloPro Plus. 

VICZO 
$179 

VIC 1530 CommodOfe DaiasStsl1e .. 
BIC 1540 Disk Drive . 

. $299.00 
. ... 5199.00 
.... 5379.00 

. 5219.00 
579.00 

....... 56.99 

VIC 1541 (64 Disk Drive).. . CALL 
VIC 1525 Graphic Pnnler ..... . 5339.00 
VIC 1210 3K MelT'lOlY Expander .. $32.00 
VIC 1110 6K Memory Expander . $53.00 
16K VIC Expansion . . . .. $94.00 
VIC 1011 RS232C Termlnalln!erface . 54 3.00 
VIC 1112 VIC IEEE·468 Inler1ace .. 586.00 
VIC 1211 VIC 20 Super Expander .......... 553.00 

~~!! ................ $99.00 

Smith-Corona 
TP-1 ,..... 

$599 .~ 
• C-ITOH (TEe) 

Starwnler i Fl Q-4OCPS) . 5139900 
Pnnlmasler IF 1 Q-S5CPS) 51749.00 
?rOW"ler 80 Col !PI $499.00 
Prownler 80 Col (S) $629.00 
PrOW"ler 2 (132 Col) 5799 00 

82A 
83A . 
84P .. 
84S .. 

Okidata 

IDS 

542900 
5659 00 

51 07900 
5119900 

132 (Iully conl igured) 
60 (fu lly configured) 

....... 51599.00 
......... . . . . 51399.00 

CaJI IOf other conligura!ions. 

Daia)'writer 
Letter Quality .......... $1049.00 

eaet 800-233-8950 eaat 
IN PA. CAL.L (717] 3127-S!571!!!1 

477 E. THIRD ST., WILLIAMSPORT. PA. 17701 
In-stock lIema shipped aame day you cali. Norisk.IlO depasil Oil C.O.D. Ofclers. Pre-paid orders receive Iree shippl llg with in Ihe conlinental United States WIth no wait ing period 
fOf ceMIlIe<! checks or money orders. Add 3%(minlmum $3.00) shipping and hBnGling on all C.O.D. and Credit Card orders. NV and PA residents add sales tax, All items subject 
10 availability and price chang.e. Non.. We stock manufacturer's and !hird pany software 101 most all compuiers on Ihe marke t! Cell today lo r our new catalogue. 
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or greater than signs in the sort comparisons.

If you arc alphabetizing, the variable terms

will be string variables, such as AS(I).

You may have several items which need to be

associated as they are soiled. For example, suppose

you have names and scores to be arranged by score.

The names and scores are first arranged as \S(1),

S(I); N$(2). S(2); etc. In the interchange you would

need to son the S values, and then switch both

terms, such as;

SS = S<I)

NN$ = NS(I)

N8(I) =

Keep in mind that for sorts for the TRS-80

Color Computer and the VIC-20, you should use

lower line numbers and leave out spaces to conserve

memory. You may also save memory by naming

your variables with only one letter. Too, you could

combine a few more lines than I did in these ex

amples. You should, of course, use the VIC-20

abbreviations wherever possible (such as D-shift-I

for DIM).

TI-99/4 BASIC Sorts

100

1

1

1

1

1

1

1
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2

2
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240

2 50

260

270

280

290

3

5

5

5

5

00

00

10

20

30

REM TI

DIM A(50

FOR 1=1

BASIC BUBBLE SORT

)
TO 50

RANDOMIZE

A(I)=INT

PRINT A(

NEXT I

PRINT ::

LIM=49

SW=0

FOR 1=1

IF A(I)<

AA=A(I)

(RND*100+1)

I);

TO LIM

=A(I+1)THEN290

A(I)=A(I + 1)

A(I+1)=AA

SW=1

LIM=I

NEXT I

IF SW=1

FOR 1=1

PRINT A(

NEXT I

END

THEN 210

TO 50

I);

100 REM TI BASIC SHELL SORT

110 DIM A(50)

120 FOR 1=1 TO 50

130 RANDOMIZE

140 A(I)=INT(RND*100+1)

150 PRINT A(I);

160 NEXT I

170 PRINT ::

200 B=l

210 B=2*B

220 IF B<=50 THEN 210

230 B=INT(B/2)

240 IF B=0 THEN 500

250 FOR 1=1 TO 50-B

260 C=I

270 D=C+B

280 IF A(C)<=A(D)THEN 340

2 90 AA=A(C)

300 A(C)=A(D)

310 A(D)=AA

320 C=C-B

330 IF C>0 THEN 270

340 NEXT I

350 GOTO 230

500 FOR 1=1 TO 50

510 PRINT A(I);

5 20 NEXT I

5 30 END

100 REM TI BASIC SORT C

110 DIM A(50)

120 N=50

130 FOR 1=1 TO N

140 RANDOMIZE

150 A(I)=INT(RND*100+1)

160 PRINT A(I);

170 NEXT I

180 PRINT ::

2 00 M=A(1)

210 IM=1

220 FOR 1=2 TO N

230 IF A(I)<M THEN 260

240 M=A(I)

250 IM=I

260 NEXT I

270 AA=A(N)

280 A(N)=A(IM)

290 A(IM)=AA

3 00 N=N-1

310 IF N>1 THEN 200

500 FOR 1=1 TO 50

510 PRINT A(I);

520 NEXT I

5 30 END

100 REM TI BASIC SORT D

110 DIM A(50)

120 N=50

130 FOR 1=1 TO 50
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o r greater than signs in th e sort com parisons. 
I f you a re a l phabeti zing, the ,'a ri able te rms 

will be str ing va riables. such as AS( I ), 
You llli1 Y have several items which need to be 

assoc iated as they a re so rted . Fo r example, suppose 
yo u have names and scores LO be arranged by score . 
T he names and scores are first C:l ITa nged as N$( I), 
5( 1): NS(2). 5(2): e tc. In the iIllercha nge yo u wo uld 
need La sort th e S va lues . and th en switch bOl.h 
te rms. sli ch as: 

SS = S(I) 
NN$= NS(I ) 
S(I) =S(I+ I) 
NS(I) = N$(l + I ) 
S(I+ I)=SS 
NS(1 + I ) = NNS 

Keep in mind that fo r sorts fo r the TRS-80 
Color Computer and the VIC-20, yo u should use 
lower line numbers alld leave out spaces La conserve 
memory. You Illay also sa ve memory by naming 
yo ur va riab les ,,'ith a ni ), o ne lelle r. T oo, yo u could 
combine a few more lines than I did in th ese ex
a mples. You should , o f course, use the VI C-20 
abbreviati o ll s whe rever poss ible (such as D-shi fl-I 
for DIM), 

TI·99/4 BASIC Sorts 

100 REM TI BASIC BUBBLE SORT 
110 DIM A(50) 
120 FOR 1=1 TO 50 
130 RANDOMIZE 
140 A(I)=INT(RND*100+1) 
150 PRINT A(I); 
160 NEXT I 
170 PRINT :: 
200 LIM=49 
210 SW=0 
220 FOR 1=1 TO LIM 
230 IF A(I)<=A(I+l)THEN290 
240 AA=A(I) 
250 A(I) =A(I+l) 
260 A(I+l)=AA 
270 SW=l 
280 LIM=I 
290 NEXT I 
300 IF SW=l THEN 210 
500 FOR 1=1 TO 50 
510 PRINT A(I); 
520 NEXT I 
530 END 

100 REM TI BASIC SHELL SORT 
110 DIM A(50) 
120 FOR 1=1 TO 50 
130 RANDOMIZE 

140 A(I)=INT(RND*100+1) 
150 PRINT A(I); 
160 NEXT I 
170 PRINT .. 
200 B= 1 
210 B=2*B 
220 IF B<=50 THEN 210 
230 B=INT(B/2) 
240 IF B=0 THEN 500 
250 FOR 1=1 TO 50-B 
260 C=I 
270 D=C+B 
280 IF A(C)<=A(D)THEN 340 
290 AA=A(C) 
300 A(C)=A(D) 
310 A(D)=AA 
320 C=C-B 
330 IF C)0 THEN 270 
340 NEXT I 
350 GOTO 230 
500 FOR 1=1 TO 50 
510 PRINT A(I); 
520 NEXT I 
5 30 END 

100 REM TI BASIC SORT C 
110 DIM A(50) 
120 N=50 
130 FOR 1=1 TO N 
140 RANDOMIZE 
150 A(I)=INT(RND*100+1) 
160 PRINT A(I); 
170 NEXT I 
180 PRINT .. 
200 M=A(l) 
210 IM=l 
220 FOR 1=2 TO N 
230 IF A(I)<M THEN 260 
240 M=A(I) 
250 IM=I 
260 NEXT I 
270 AA=A(N) 
280 A(N)=A(IM) 
290 A(IM)=AA 
300 N=N-l 
310 IF N)l THEN 200 
500 FOR 1=1 TO 50 
510 PRINT A(I); 
520 NEXT I 
530 END 

100 REM TI BASIC SORT D 
110 DIM A(50) 
120 N=50 
130 FOR 1=1 TO 50 

December W82, lssue 31 



TODAY'S
MENU ■■
VIC™ 20 and ATARI® 400/800

Education

UCATIONAL/RECREATIO

(1410

Putfun into learning math, spelling,

and spatial relationships.

ASTROBLITZ

Protect your planet by destroying
HOUSEHOLD FINANCE

ute the (amity budget, account

lot expenditures, and face the tan man

wtth a smile.

TRASHMAN

DrVe the gartxioe truck and empty

the city's trash cans. But watch out foi

the flies.

LOGIC GAMES

The computer is thinking.

You should be, loo.
HOME INVENTORY

Make a record ofwhat you own and

revise it as you go- Find out what you've

got in seconds.

Choose an Entree:

CITY BOMBER

Level a city to matte it easy to land

Take off and do It ogaln.

ACTION GAMES

SEAWOLF. BOUNCEOUT. O( V!C TRAP.

You'll need sharp eyes and quick

hands lot these.

Maybe ifs a colorful and challenging

game like ASTROBUTZ, TRASHMAN, or

CITY BOMBER; perhaps an educational

game like HANGMAN or MATH

HURDLER; maybe a basic diet of

household concerns like HOME

INVENTORY, HOUSEHOLD FINANCE, or

DECISION MAKER.

Take your pick. All you have to supply is

yourVIC"120 or ATARI® 400/800 and

your own ideas about howto put our

software to use. We supply the rest:

competitive games, educational

games, down-to-earth personal

programs, and simple instructions that

make everything easy to digest.

What you see here is part of the menu

for today, We'll be adding more, so

check our menu from time to time. Ifs

growing, and ifs all take home.
JH Hsfl

DECISION MAKER

What should you do about virtually

anything? Hare's help.

Contact your let.

LOAN ANALYZER

Home, cor, boat... whatever how

CREATIVE
SOFTWARE
A Division of ASCI I

201 San Antonio Circle, Mountain View, CA 94040 U.SA. (415) 948-9595
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4
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RANDOMIZE

A(I)=INT(RND*100+1)

PRINT A

NEXT I

PRINT :

S=l

MN=A(S)

IMIN-S

MX=MN

IMAX=S

FOR I=S

IF A(I)

MX=A(I)

IMAX=I

IF A(I)

MN=A(I)
IMIN=I

NEXT I

(I);

•

TO N

<=MX THEN 290

>=MN THEN 320

IF IMINON THEN 350

IMIN=IMAX

AA=A(N)

A(N)=A(

A{IMAX)

N=N-1

AA=A(S)

A(S)=A(

A(IMIN)

S=S+1

IF N>S

FOR 1=1

I MAX)

=AA

IMIN)

=AA

THEN 210

TO 50

PRINT A(I);

NEXT I

END

TI-99/4 Extended BASIC Sorts

100 REM TI EXTENDED BASIC BUBBLE SO

RT

110 DIM A(50)

120 FOR 1=1 TO 50:: RANDOMIZE:: A(I

)=INT(RND*100+1):: PRINT A

(I) ; : : NEXT I :: PRINT : :

200 LIM=49

210 SW=0 :: FOR 1=1 TO LIM :: IF A(

I)<=A(I+1)THEN 230

220 AA=A{I):: A(I)=A(1+1):: A(I+1)=

AA :: SW=1 :: LIM=I

230 NEXT I

240 IF SW=1 THEN 210

500 FOR 1=1 TO 50 :: PRINT A(I);:: '

NEXT I

510 END

100 REM TI EXTENDED BASIC SHELL SOR

T

110 DIM A(50)

120 FOR 1=1 TO 50::RANDOMIZE::A{i;

INT(RND*100+1)::PRINTA(I);

::NEXT I::PRINT : :

200 B=l

210 B=2*B :: IF B< = 50 THEN 210

220 B=INT(B/2):: IF B=0 THEN 500

230 FOR 1=1 TO 50-B :: C=I

240 D=C+B :: IF A(C)<=A(D)THEN260

250 AA=A(C):: A(C)=A(D):: A(D)=AA

: C=C-B :: IF C>0 THEN 240

260 NEXT I :: GOTO 220

500 FOR 1=1 TO 50 :: PRINT A(I);:

NEXT I

510 END

100 REM TI EXTENDED BASIC SORT C

110 DIM A(50):: N=50

120 FOR 1=1 TO N::RANDOMIZE::A(I)=I

NT{RND*100+1)::PRINT A(I);

::NEXT I::PRINT : ;

200 M=A(1):: IM=1

210 FOR 1=2 TO N

220 IF A(I)>=M THEN M=A(I):: IM=I

230 NEXT I

240 AA=A(N):: A(N)=A(IM):: A{IM)=AA

:: N=N-1 :: IF N>1 THEN 2

00

500 FOR 1=1 TO 50 :: PRINT A(I);:: '

NEXT I

510 END

100 REM TI EXTENDED BASIC SORT D

110 DIM A(50):: N=50 :: S=l

120 FOR 1=1 TO 50::RANDOMIZE::A(I)=

INT(RND*100+1):: PRINT A(I

);:: NEXT I::PRINT : :

200 MN=A(S):: IMIN=S :: MX=MN :: IM

AX=S

210 FOR I=S TO N

220 IF A(I)>MX THEN MX=A(I):: IMAX=

I

230 IF A(I)<MN THEN MN=A(I):: IMIN=

I

240 NEXT I

250 IF IMIN=N THEN IMIN=IMAX

260 AA=A(N):: A(N)=A(IMAX):: A(IMAX

)=AA :: N=N-1

270 AA=A(S):: A(S)=A{IMIN):: A(IMIN

)=AA :: S=S+1

280 IF N>S THEN 200

500 FOR 1=1 TO 50 :: PRINT A(I);:: ~

NEXT I

510 END
continued on p. 104
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14'" RANDOMIZE 
15'" A(I)=INT(RND*l"''''+l) 
16'" PRINT A(I); 
17'" NEXT I 
18'" PRINT .• 
2"'''' 5=1 
21'" MN=A(S) 
22'" IMIN=S 
23'" MX=MN 
24'" IMAX=S 
25'" FOR 1=5 · TO N 
26'" IF A(I)<=MX THEN 29'" 
27'" MX=A(I) 
28'" IMAX=I 
29'" IF A(I»=MN THEN 32'" 
3 "'''' MN=A (I) 
31'" IMIN=I 
32'" NEXT I 
33'" IF IMIN<>N THEN 35'" 
34'" IMIN=IMAX 
35'" AA=A(N) 
36'" A(N) =A(IMAX) 
37'" A(IMAX)=AA 
38'" N=N-1 
39'" AA=A(S) 
4"'''' A(S) =A(IMIN) 
41'" A(IMIN)=AA 
42'" 5=5+1 
43'" IF N>S THEN 21'" 
5"'''' FOR 1=1 TO 5'" 
51'" PRINT A(I); 
52'" NEXT I 
53'" END 

TI ·99/4 Extended BASIC Sorts 

1"'''' REM TI EXTENDED 
RT 

110 DIM A (50) 

BASIC BUBBLE 

12'" FOR 1=1 TO 5'" : : RANDOMIZE: : 
)=INT(RND*l"''''+ l ) :: PRINT A 
(I);: : NEXT I . . PRINT : : 

20'" LIM=49 
21'" SW='" .. FOR 1=1 TO LIM . . IF 

I) <=A(I+1)THEN 23'" 

SO 

A (I 

A( 

22'" AA=A(I): : A (I) =A (I+ 1) : : A(I+1) = 
AA . . SW=l . . LIM=I 

23'" NEXT I 
24'" IF SW=l THEN 21'" 
5"'''' FOR 1=1 TO 50 .. PRI NT A(I);:: 

NEXT I 
51'" END 

-

11'" DIM A(5"') 
12'" FOR 1=1 TO 5"'::RANDOMIZE::A(I) = 

INT(RND*l"''''+l)::PRINTA(I) ; 
: :NEXT I::PRINT : : 

2"'''' B=1 
21'" B=2*B .. IF B<=5'" THEN 21'" 
22'" B=INT(B/2):: IF B='" THEN 5"'''' 
23'" FOR 1=1 TO 5"'-B .. C=I 
24'" D=C+B . . IF A(C ) <=A(D)THEN26'" 
25'" AA=A(C):: A(C)=A(D):: A(D)=AA 

: C=C- B . . IF C>'" THEN 24'" 

26'" NEXT I .. GOTO 22'" 
5"'''' FOR 1=1 TO 5'" . . PRINT A(I);:: -

NEXT I 
51'" END 

1"'0 REM TI EXTENDED BASIC SORT C 
11'" DIM A(5"'):: N=5'" 
12'" FOR 1=1 TO N::RANDOMIZE::A(I) =I 

NT(RND*l"''''+l)::PRINT A(I); 
: : NEXT I::PRINT .. 

2"'''' M=A(l):: IM=l 
210 FOR 1=2 TO N 
22'" IF A(I) >=M THEN M=A(I) :: HI=I 
23'" NEXT I 
24'" AA=A(N):: A(N) =A(IM):: A(IM)=AA 

. . N=N- 1 . . IF N>l THEN 2 

"'''' 5"'''' FOR 1=1 TO 5'" .. PRINT A(I) ; :: -
NEXT I 

51'" END 

1"'''' 
11'" 
12'" 

2"'''' 

2 1'" 
22'" 

23'" 

24'" 
25'" 
26'" 

27'" 

REM TI EXTENDED BASIC SORT D 
DIM A(5"'):: N=5'" :: 5=1 
FOR 1=1 TO 5"'::RANDOMIZE: : A(I) = 
I NT(RND*l"''''+I):: PRINT A(I 
) ; :: NEXT I : : PRINT : : 
MN=A (S ):: IMIN=S : : MX=MN .. 1M 
AX=S 
FOR 1=5 TO N 
IF A( I »MX THEN MX=A(I):: IMAX= 
I 
IF A(I)<MN THEN MN=A(I):: IMIN= 
I 
NEXT I 
IF IMIN=N THEN IMIN=IMAX 
AA=A(N): : A(N)=A(IMAX):: A(IMAX 
)=AA :: N=N-l 
AA=A(S):: A(S ) =A(IMIN) :: A(IMIN 
)=AA :: 5=5+1 

28'" IF N>S THEN 2"'''' 
5"'''' FOR 1=1 TO 50 : : PRINT A(I);: : -

1"'''' REM TI EXTENDED BASIC SHELL SOR NEXT I 
T 5 1'" END 
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GAME PROGRAM

DEVELOPMENT KIT
niriMBTlBlBWSlMMTBmrlWBM»P^«Bg«

-- - .

rate

for the

COMMODORE VIC - 20

VIC - 20 is a registered trademark of Commodore Business Machines. Inc.

SIX TOOLS TO HELP YOU WRITE YOUR OWN

FASTACTION ARCADE-STYLE GAMES

DECODER — Decodes programs written in machine language (like game cartridges, utility cartridges, and even the

computer's own internal operating programs). Produces a program in an English-like language (Assembler) which can

be studied to figure out how they did it. The programs created with the decoder can be customized with the EDITOR

AND INCORPORATED INTO YOUR OWN NEW GAME PROGRAM. The ASSEMBLER turns your programs

created with the Decoder and the Editor back into machine language and puts them out to tape or disk so the LOADER

can load them into the computer's memory to be tested and RUN. The MONITOR assists you in debugging your new

game program by allowing you to run it a step at a time and making modifications if you need to. The INSTRUCTION

GUIDE is written so that even a beginner can learn the skills needed to become a pro!!!

■■":"':':•-■'"■- '.""="

■■':-■'..■'■

'■■■■-'■:■'.' i'
-■:--'-■-'''■

$49.95 plus $2.00 p&h buys the kit that could make you rich. Why wait?

Send check, M.O., VISA/MC ($2.00 s.c, please include expiration date), or specify COD (add $3.00) to:

■ ■ -
.:■'■■ P.O. Box 207, Cannon Falls, MN 55009

- 5O7-263-482I
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TRS-80 Color Computer Sorts

100 REM TRS80C BUBBLE SORT

110 DIM A(50)

120 FOR 1=1 TO 50:A(I)=RND(100):PRI

NTA(I);:NEXT:PRINT:PRINT

200 LIM=49

210 SW=0:FOR 1=1 TO LIM:IF A(I)<=A(

I + UTHEN 230

220 AA=A(I):A(I)=A(I+1):A(I+1)=AA:S

W=1:LIM=I

230 NEXT

240 IF SW=1 THEN 210

500 FOR 1=1 TO 50:PRINTA(I);:NEXT

510 END

100 REH TRS80C SHELL SORT

110 DIM A(50)

120 FOR 1=1 TO 50:A(I)=RND(100):PRI

NTA(I);:NEXT:PRINT:PRINT

200 B-l

210 B=2*B:IF B<=50 THEN 210

220 B=INT{B/2):IF B=0 THEN 500

230 FOR 1=1 TO 50-B:C=I

240 D=C+B:IF A(C)<=A(D)THEN 260

250 AA=A(C):A(C)=A(D):A(D)=AA:C=C-B

:IF C>0 THEN 240

260 NEXT:GOTO 220

500 FOR 1=1 TO 50:PRINTA(I);:NEXT

510 END

100 REM TRS80C SORT C

110 DIM A(50):N=50

120 FOR 1=1 TO N:A(I)=RND(100):PRIN

TA(I);:NEXT:PRINT:PRINT

200 M=A(1):IM=1

210 FOR 1=2 TO N

220 IF A(I)>=M THEN M=A(I):IM=I

230 NEXT

240 AA=A(N):A(N)=A(IM):A(IM)=AA:N=N

-1:IF N>1 THEN 200

500 FOR 1=1 TO 50:PRINTA(I);:NEXT

510 END

100 REM TRS80C SORT D

110 DIM A(50):N=50:S=1

120 FOR 1=1 TO N:A(I)=RND(100):PRIN

TA(I);:NEXT:PRINT:PRINT

200 MN=A(S):IM=S:MX=MN:IX=S

210 FOR I=S TO N

220 IF A(I)>MX THEN MX=A(I):IX=I

230 IF A(I)<MN THEN MN=A(I):IM=I

240 NEXT

250 IF IM=N THEN IM=IX

260 AA=A(N):A(N)=A(IX):A(IX)=AA:N=N

-1

270 AA=A(S):A(S)=A(IM):A(IM)=AA:S=S

+ 1

280 IF N>S THEN 200

500 FOR 1=1 TO 50:PRINTA(I);:NEXT

510 END

VIC-20 Sorts

100 REM VIC 20 BUBBLE SORT

110 DIM A(50)

120 FORI=1 TO 50:A(I)=INT(RND(X)*10

0+1):PRINTA{I);:NEXT:PRINT

:PRINT

200 L=49

210 S=0:FOR 1=1 TO L:IF A(I)<=A(I+1

)THEN 230

220 AA=A{I):A(I)=A(I+1):A(I+1)=AA:S

=1:L=I

230 NEXT:IF S=l THEN 210

500 FOR 1=1 TO 50:PRINTA(I);:NEXT

510 END

100 REM VIC 20 SHELL SORT

110 DIMA(50)

120 FORI=1 TO 50:A(I)=INT(RND(X)*10

0+1):PRINTA(I);:NEXT:PRINT

:PRINT

200 B=l

210 B=2*B:IF B<=50 THEN 210

220 B=INT(B/2):IF B=0 THEN 500

230 FOR 1=1 TO 50-B:C=I

240 D=C+B:IF A(C)<=A(D) THEN 260

250 AA=A(C):A(C)=A(D):A(D)=AA:C=C-B

:IFC>0 THEN 240

260 NEXT:GOTO220

500 FOR 1=1 TO 50:PRINTA(I);:NEXT

510 END

100 REM VIC 20 SORT C

110 DIM A(50):N=50

120 FOR 1=1 TO N:A(I)=INT(RND(X)*10

0+1):PRINTA(I);:NEXT:PRINT

:PRINT

200 M=A(1):IM=1

210 FORI=2 TO N

220 IF A(I)>=M THEN M=A(I):IM=I

230 NEXT

240 AA=A(N):A(N)=A(IM):A(IM)=AA:N=N

-1:IF N>1 THEN 200

500 FORI=1 TO 50:PRINTA(I);:NEXT

510 END
continued on p. 106
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3'RS-BO Color Com uter SOrts 

100 REM TRS80C BUBBLE SORT 
110 DIM A(50) 
120 FOR 1=1 TO 50:A(I)=RND(100):PRI 

NTA(I);:NEXT:PRINT:PRINT 
200 LIM=49 
210 SW=0:FOR 1=1 TO LIM:IF A(I)<=A( 

I+1)THEN 23 0 
220 AA=A(I):A(I)=A(I+1):A(I+1)=AA:S 

W=1: LIM=I 
230 NEXT 
240 IF SW=1 THEN 210 
500 FOR 1=1 TO 50:PRINTA(I);:NEXT 
510 END 

100 REM TRS80C SHELL SORT 
110 DIM A(51'J) 
121'J FOR 1=1 TO 51'J:A(I)=RND(11'J1'J):PRI 

NTA(I);:NEXT:PRINT:PRINT 
201'J B=1 
211'J B=2*B:IF B<=51'J THEN 211'J 
220 B=INT(B/2):IF B=I'J THEN 51'J1'J 
231'J FOR 1=1 TO 51'J-B:C=I 
241'J D=C+B:IF A(C)<=A(D)THEN 261'J 
251'J AA=A(C) :A(C)=A(D):A(D)=AA:C=C-B 

:IF C>I'J THEN 241'J 
260 NEXT:GOTO 221'J 
51'J0 FOR 1=1 TO 51'J:PRINTA(I);:NEXT 
510 END 

11'J1'J REM TRS8I'JC SORT C 
110 DIM A(50) :N=50 
120 FOR 1=1 TO N:A(I)=RND(100):PRIN 

TA(I) ;:NEXT:PRINT:PRINT 
201'J M=A(1):IM=1 
210 FOR 1=2 TO N 
221'J IF A(I»=M THEN M=A(I) :IM=I 
230 NEXT 
240 AA=A(N) :A(N ) =A(IM) :A(IM)=AA:N=N 

-1:IF N>1 THEN 21'J0 
500 FOR 1=1 TO 50:PRINTA(I);:NEXT 
510 END 

11'J1'J REM TRS8I'JC SORT D 
110 DIM A(50):N=50:S=1 
120 FOR 1=1 TO N:A(I)=RND(100) :PRIN 

TA(I) ;:NEXT: PRINT:PRINT 
201'J MN=A(S) :IM=S:MX=MN : IX=S 
210 FOR I=S TO N 
220 IF A(I»MX THEN MX=A(I) :IX=I 
230 IF A(I)<MN THEN MN=A(I) :IM=I 
241'J NEXT 
250 IF IM=N THEN IM=IX 

261'J AA=A(N) :A(N)=A(I X):A(I X)=AA:N=N 
-1 

270 AA=A(S) :A(S)=A(IM) :A(I M)=AA:S=S 
+1 

281'J IF N>S THEN 200 
500 FOR 1=1 TO 50:PRINTA(I);:NEXT 
510 END 

VIC-20 Sorts 

100 REM VIC 20 BUBBLE SORT 
110 DIM A(50) 
121'J FORI=1 TO 51'J:A(I)=INT( RND(X)*11'J 

1'J+1) :PRINTA(I);:NEXT:PRINT 
:PRI NT 

200 L=49 
210 S=0:FOR 1=1 TO L:IF A(I) <=A(I+1 

) THEN 231'J 
220 AA=A(I) :A(I)=A(I+1):A(I+1)=AA:S 

=1:L=I 
230 NEXT:IF S=1 THEN 210 
51'J0 FOR 1=1 TO 50:PRINTA(I) ;: NE XT 
510 END 

100 REM VIC 20 SHELL SORT 
110 DIMA(50) 
120 FORI=1 TO 50:A(I)=INT(RND(X)*11'J 

0+1) :PRINTA(I); :NEXT:PRINT 
:PRINT 

200 B=1 
210 B=2*B:IF B<=50 THEN 210 
220 B=INT(S/2):IF B=I'J THEN 500 
230 FOR 1=1 TO 50-B:C=I 
241'J D=C+B:IF A(C)<=A(D) THEN 261'J 
250 AA=A(C) :A(C)=A(D):A(D)=AA:C=C-B 

:IFC>0 THEN 241'J 
260 NEXT:GOT0220 
500 FOR 1=1 TO 51'J:PRINTA(I);: NEXT 
510 END 

100 REM VIC 20 SORT C 
110 DIM A(50):N=50 
120 FOR 1=1 TO N:A(I)=INT(RND(X)*1 1'J 

0+1) :PRINTA(I);:NEXT:PRINT 
:PRINT 

200 M= A ( 1) : I M= 1 
210 FORI=2 TO N 
220 IF A(I»=M THEN M=A(I):IM=I 
230 NEXT 
240 AA=A(N) :A(N)=A(IM) :A(IM)=AA:N=N 

-1:IF N>1 THEN 200 
51'J0 FORI=1 TO 50:PRINTA(I); : NEXT 
510 END 

conlinued on I'. 106 



VIC-20

CASSETTE SOFTWARE

SOFTWARE INC. [

THE GAMES PEOPLE PLAY NOW!

.' A new challenge every time.

CRABS

Agility Is the key to successfully guiding HER-

BIE (the halibut) through the maze, avoiding

the deadly gaze of SONIC CRABS while feed

ing on delectable night crawlers.

The more you eat. the higher your score. Each

lime you clear the maze of tasty morcels. you

will receive more time, additional lives, and a

new group of nighl crawlers, as the game of

SURVIVAL continues

But beware' With the passing of time your

presence becomes increasingly aggravating

lo the KILLER crabs who lurft within, improv

ing the accuracy of (heir menacing sonic

waves.

Set at beginner or advanced levels, each game

is played in a totally new maze, and may con

sist of any number of rounds that star! identi

cally for each player.

CRABS can be played using your VIC-20 key

board or joystick, and will work on all standard

VIC-20 memory configurations.

TANK WAR

Your opponent watches closely as Itie BAT

TLEFIELD unfolds, and you both carefully

plan strategies for the pending CONFLICT.

Suddenly, both LASER TANKS fire to initiate

movement. You begin io thread the way through

your home territory, avoiding obstructions

and buildings, as you proceed toward enemy

ground.

Outscore the rival tank by destroying enemy

buildings, as well as placing direct hiis on your

opponent during one to one combat. Higher

skill levels will add additional targets, moun

tain ranges and landmines to the battle zone

for increasing EXCITEMENT.

One of three skill levels, wilh a new battlefield

created for each game, provides a new chal

lenge for both players every time.

TANK WAR may be played using your VIC-20

keyboard or paddles, and will work on all

standard VIC-20 memory configurations.

Exciting action for two players.

The ultimate inter-stellar conflict.
CYCLONS

Full Hi-Res Graphics, Arcade-Like Action

Continuing with their plan to conquer the uni

verse, the CYTRON EMPIRE has Chosen your

sector as the first target in our galaxy. As

COMMANDER of the protective forces, you

must manoeuvre your craft, avoiding collision

and enemy missiles, to attack and destroy

enemy war ships.

The CYCLON fighters relentlessly enter the

battle zone, attempting to lure you into making

errors that will lead to your destruction. The

menacing PULSAR DEATH SHIP also begins

to attack, its only purpose to zero in on your

location, chase you down, and put an end to

your defense ol civilization as we know it.

Our future lies with your skill.

CYCLON requires memory expansion to (unc

tion. When loaded on a system with a 3K

expander (or Super Expander) you will play an

advanced level game. Loading the cassette

onto a system with BK or more expansion, you

will be allowed to choose between a variety of

difficulty/game-feature options The game is

controlled with the VIC-20 joystick

Check (or availability with your local dealer, or use the order form provided.

Dealer enquiries are welcome.

FORWARD TO:

SYNTAX SOFTWARE INC.

33 ELMHURST AVE., SUITE 502

WILLOWOALE, ONTARIO, CANADA M2N 6G8

PHONE (416) 221-8006

D CERTIFIED CHEQUE a MONEY ORDER

Please Forward Charges To:

D VISA

D MASTER-CARD

□ AMERICAN EXPRESS

CARD NO.

PLEASE SEND ME.

CRABS @ $15.95 (U.S.)/S18.95 (CDN.)

TANK WAR@ $15.95 (U.S.)/$18.95 (CDN.)

CYCLONS @ $19.95 (U.S.)/$23.95 (CDN.)

SHIPPING & HANDLING @ $1-00 PER CASSETTE

ONTARIO RESIDENTS PLEASE ADD 7% SALES TAX

Please Prinl: TOTAL

NAME ,

ADDRESS

EXPIRY DATE.

SIGNATURE _
. POSTALCODE_

VIC-20 is a registered Irademark of Commodore Business Machines Inc.

VIC-20 
CASSETTE SOFTWARE 

SOFTWARE INC. 

THE GAMES PEOPLE PLAY NOW! 

: A new challenge every time. 

TANK WAR 
Your opponent w.tches closely IS the BAT
TLEFIELD unlolds, Ind you both carefully 
plan strateglll for Ihe pending CONFLICT. 
Suddenly, both LASER TANKS fire to iniliale 
movement You begin to thraadthewaythrough 
your home territory . .... oid ing obstructions 
• nd buildings, as you proceed toward enemy 
ground. 

Outlcore tha ri .... 1 I.nk by destroying enemy 
buildings, as well IS piecing d irect hits on your 

CRABS 
Agll ily Is the key 10 successfully guiding HER
BIE (the halibut) through the maze, .... oIdlng 
Iha deadly gaze 01 SONIC CRABS while feed
Ing on delectable night crawl.,.. 

The more you a.t, Iha higher your 5Cor • . each 
l ime you claar the maze oltlsty morcell, you 
will receive more l ime, addlt lonalllvs., and a 
new group 01 night crawlers, a. the game 01 
SURVIVAL contlnuel. 

Bul bewarel With Ihe passing of l ime your 
presence becomes Increasingly .ggr.vating 

Iklll le ... ell will Idd .ddUlon.1 target., moun
tain range •• I'KI laOOmlnes to the bailie zone 
for Increasing EXCITEMENT. 

One of three Ikllilevell, w ith. new battlef ield 
cr •• ted lor each glme, provides. new ch.l
lenge for both pllyefl every time . 

'TANK WAR m.y be plly«! ul ing your VIC-20 
keyboard or p.ddlll, . nd will work on III 
It.ndard VIC-20 memory configurltlonl. 

to the KILLER crabs who lu'" w ilhln, Improv
ing the accuracy 01 their menacing sonic 
waves. 

Sela' beginner or advanced levels, each game 
is played in I totally new maze. and may con
siS! 01 any number 01 rounds thaI star1 Ident;· 
c.llly lor each player, 

CRABS can be played using yourll lC-20 key
board or joystick, and will wort on aU standard 
VIC-20 memory conliguralionl. 

: Exciting action l o r two players. 

opponent during one to onc'_'c.cmcba:::I.CH"";.ChC' C' _________________________ _ 

:-The ultimate inter-stellar conflict. 

~" 

~(~~ * «f)>. 

-~ 

CYCLONS 
Full H I-Rea Graphics. Arcade- like Ac tion 

Conllnulng with their pl.n to conquer the unl· 
... erse, the CYTRON EMPIRE has chOl8n your 
seClor as the IIrs\ larget In our galaxy. As 
COMMANDER of the protectl ... e forCIi. you 
must manoeu ... re your cr.ft , .... oldlng collision 
and enemy missiles, to .tt.ck and destroy 
enemy war ships. 

The CYCLON !lghlen relenllessly enter Ihe 
battle zone. a!lemptlng to lure you Inlo making 
errors that will lead to your destruction. The 
menacing PULSAR DEATH SHIP also begins 
10 .tt.ck. its only purpose to zero in on your 

location. chase you down. and put an end to 
your defense of civilization as we know It. 

Our future lies with your skill . 

CYCLON requires memorye_panslon 10 lunc
lion. When loaded on a system with a 3K 
expander(or Super Expander) you will play an 
.d .... nced le ... el g.me. Loading the cassette 
onto a system with 8K or more expansk>n. you 
will be allowed to choose between ..... rlety 01 
difficulty/g. me-feature options. The g.me Is 
controlled With the VtG-20 joyst ick. 

Check for availability with your local dealer, or use the order form provided. 
Dealer enquiries are welcome. 

FORWARD TO: 
SYNTAX SOFTWARE INC. 
II El.MHURST AYE.. SUITE 502 
WILLOWOALE. ONTARIO, CANADA M2N eGS 
PHONE (411) 221 -I00I 

o CERTIFIED CHEQUE o MONEY ORDER 

Plea .. Forward Charges To: 

o VISA 

o MASTER-CARD 

o AMERICAN EXPRESS 

CARDNO. ____________________________________ ___ 

EXPIRY DATE __________________________________ ___ 

SIGNATURE 

VIC-20 Is a registered trademark 0 1 Commodore Business Machines Inc. 

PLEASE SEND ME: 

__ CRAB S @ $1 5.95 (U.S.)! $18.95 (C ON .) '" ___ _ 

__ TA NK WAR @ $15.95 (U .S.)! $18.95 (C ON.) : 

__ CVCLO N S @ $19.95 (U .S.)/ $23.95 (CON .) :I: 

SHIPPING & HANDLlNG @ 11.ooPERCASSETTE • 

ONTARIO RE~DENTS PLEASE ADD N SAlES TAX 
Please Print: TOTAL 
NAME ____________________________________ __ 

ADDRE$ __________________________________ __ 

POSTAL CODE 
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100 REM VIC 20 SORT D

110 DIM A(50):N=50:S=1

120 FOR 1=1 TO 50:A(I)=INT(RND{X)*1

00+1):PRINTA(I);:NEXT:PRIN

T:PRINT

200 MN=A(S):IM=S:MX=MN:IX=S

210 FOR I=S TO N

220 IF A(I)>MX THEN MX=A(I):IX=I

2 30 IF A(I)<MN THEN MN=A(I):IM=I

240 NEXT

250 IF IM=N THEN IM=IX

260 AA=A(N):A(N)=A(IX):A(IX)=AA:N=N

-1

270 AA=A(S):A(S)=A(IM):A(IM)=AA:S=S

+ 1

280 IF N>S THEN 200

500 FORI=1 TO 50:PRINTA(I);:NEXT

510 END

230 NEXT

240 AA = A(N):A{N) = A(IM):A(IM) = AA:N = N
1: IF N > 1 THEN 200

500 FOR I = 1 TO 50: PRINT A(I); " M;: NEXT
510 END

100 REM APPLE SORT D

110 DIM A(50):N = 50:S = 1

120 FOR I = 1 TO N:A(I) = INT ( RND (1) * 100

+ 1): PRINT A(I);" ";:NEXT:PRINT:PRIN

T

200 MN = A(S):IM = S:MX = MN:IX = S

210 FOR I = S TO N

220 IF A(I) > MX THEN MX = A(I): IX = I

230 IF A{I) < MN THEN MN = A{I): IM = I

240 NEXT

250 IF IM = N THEN IM = IX

260 AA = A(N):A(N) = A(IX):A(IX) = AA:N = N -

1

270 AA = A(S):A(S) = A(IM):A(IM) = AA:S = S +

1

280 IF N > S THEN 200

500 FOR I = 1 TO 50: PRINT A(I);n ";: NEXT

510 END

Apple Sorts

INT ( RND (1) '

NEXT :PRINT:P

100 REM APPLE BUBBLE SORT

110 DIM A(50)

120 FOR I = 1 TO 50:A(I) =

+ 1): PRINT A(I);" ";

RINT

200 L = 49

210 S = 0: FOR I = 1 TO L:

) THEN 230

220 AA = A(I):A(I) = A(I + 1):A(I +

= 1:L = I

230 NEXT : IF S = 1 THEN 210

500 FOR I = 1 TO 50: PRINT A(I); ■ ";

510 END

100

IF A{I) < = A{I + 1

1) = AA:S

NEXT

100 REM APPLE SHELL SORT

110 DIM A(50)

120 FOR 1=1 TO 50:A(I) = INT ( RND (1) * 100 +

1): PRINT A(I);" ";: NEXT :PRINT:PRI

NT

200 B = 1

210 B = 2 * B: IF B < = 50 THEN 210

220 B = INT (B / 2): IF B = 0 THEN 500

230 FOR I = 1 TO 50 - B:C = I

240 D = C + B: IF A{C) < = A(D) THEN 260

250 AA = A(C):A(C) = A(D):A(D) = AA:C = C - B:

IF C > 0 THEN 240

260 NEXT : GOTO 220

500 FOR I = 1 TO 50: PRINT A(I); " ";: NEXT

510 END

100 REM APPLE SORT C

110 DIM A(50):N = 50

120 FOR I = 1 TO N:A(I) = INT ( RND {1) * 100 *

+ 1): PRINT A(I);" ";:NEXT:PRINT:PRIN

T

200 M = A(l):IM = 1

210 FOR I - 2 TO N

220 IF A{I) > = M THEN M = A(I) :IM = I

COMPUTE! The Resource,

10 DAY

FREE

TRIAL araassos
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The
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WARRANTY

S85
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3-VIC PACKS,

for example

-a 16K RAM PACK

■ a PROGRAMMERS AID PACK

-ando MACHINE LANG. MON.

Fajtsr than a Disk Dr

P(UB in up loiGAME Dr

MEMORY PACKS ih.,, Switch

,S*Ucl •oiK.. p»ii RESET.

The

AUDIO

INTERFACE"

WALAIL.Ntw gamitinonir,

com f KjuraTion ft Hhou t turning oT

VIC of r.moving PACKS.

Plug in up to 32K RAM and

oil Ih* other PACKS that
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Full, BufUr.d-

S29
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and Dimension to sound

effects and Muiic
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for oddod Dopih

(M.C.l VISA occ.
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100 REM VIC 20 SORT D 
110 DIM A(50) :N=50:S=1 
120 FOR 1=1 TO 50:A(I)=INT(RND(X)*1 

00+1):PRINTA(I)i: NEXT:PRIN 
T:PRINT 

200 MN=A(S) :IM=S:MX=MN:IX=S 
210 FOR I=S TO N 
220 IF A(I»MX THEN MX=A(I) :IX=I 
230 I F A (I) <MN THEN MN=A (I) : IM= I 
240 NEXT 
250 IF IM=N THEN IM=IX 
260 AA=A(N) :A(N)=A(IX) :A(IX)=AA: N=N 

-1 
270 AA=A(S) :A( S)=A(IM) :A(IM)=AA:S=S 

+1 
280 IF N>S THEN 200 
500 FORI=l TO 50:PRINTA(I)i:NEXT 
510 END 

Apple Sorls 

100 REM APPLE BUBBLE SORT 
110 DIM A(50) 
120 FOR I = 1 TO 50:A(I) = INT ( RND (1) • 100 

+ 1): PRINT A(I);· ·i: NEXT :PRINT:P 
RINT 

200 L • 49 
210 S = 0: FOR lITO L: I F A (I) < = A (I + 1 

) THEN 230 
22 0 AA = A(I) :A(I) A(I + 1) :A(I + 1) = AA:S 

= l:L = I 
230 NEXT : IF S = 1 THEN 210 
500 FOR I = 1 TO 50: PRINT A(I); •• ;: NEXT 
510 END 

100 REM APPLE SHELL SORT 
110 DIM A(50) 
120 FOR 1=1 TO 50:A(I) = INT ( RND (1) • 100 + 

1): PRINT A ( I) j. ";: NEXT : PRINT: PRI 
NT 

200 B = 1 
2 10 B = 2 • B: IF B < = 50 THEN 210 
220 B = INT (B / 2): IF B = 0 THEN 500 
230 FOR I = 1 TO 50 - B:C = I 
240 D = C + B: IF A(C) < = A(D) THEN 260 
250 AA = A(C) :A(C) = A(D) :A(D) = AA:C C - B: 

IF C > 0 THEN 240 
260 NEXT : GOTO 220 
500 FOR I = 1 TO 50: PRINT A(I); " ";: NEXT 
510 END 

100 
110 
120 

200 
210 
220 

REM APPLE SORT C 
DIM A(50):N = 50 
FOR I = 1 TO N:A(I) = INT ( RND (1) • 
+ I ): PRINT A(I};· ·i :NEXT : PRINT:PRIN 
T 
M = A(l):IM = 1 
FOR I = 2 TO N 
IF A(I) > = M THE N M A(I) :IM I 

100 -

230 NEXT 
240 AA = A(N) :A(N) = A(I M) :A(IM) AA:N = N 

1: IF N > 1 THEN 200 
500 FOR I = 1 TO 50: PRINT A(I); " ";: NEXT 
510 END 

100 REM APPLE SORT D 
110 DIM A(50):N = 50:S = 1 
120 FOR I = 1 TO N:A(I) = INT ( RND (1) • 100 -

+ 1 ): PRINT A(I);" ";:NEXT:PRINT:PRIN 
T 

200 MN = A(S):IM = S:MX = MN:IX = S 
210 FOR I = S TO N 
220 IF A(I) > MX THEN MX = A(I): IX I 
230 IF A(I) < MN THEN MN = A(I): 1M I 
240 NEXT 
250 IF 1M = N THEN 1M = IX 
260 AA A(N):A(N) A(IX):A(IX) AA:N N-

1 
270 AA = A(S) :A(S) = A(IM) :A(IM) AA:S S + 

1 
280 IF N > S THEN 200 
500 FOR I = 1 TO 50: PRINT A(I);" ";: NEXT 
510 END © 
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Why use other computer media

when you could be using

MEMOREX
high quality error free media?
Free Memo rex Mini-Disc Offer- Get free discs!

You'll save money when you buy Memorex, because every carton of 10

Memorex 5V« inch mini-discs sold by Communications Electronics has

a coupon good for a free Memorex mini-disc. For every case of 100

Memorex mini-discs you buy from CE, you'll get 10 free Memorex mini-

discs, directly from Memorex. The more you order, the more you save.

Offer expires December 31, 1982. All Memorex flexible discs sold by

CE are of the highest quality, certified 100% error free and backed by a

full one year factory warranty.

Flexible Disc Quantity Discounts Available

Memorex Flexible Discs are packed 10 discs to a carton and 10

cartons to a case. Please order only in increments of 100 units for

quantity 100 pricing. We are also willing to accommodate your smaller

orders. Quantities less than 100 units are available in increments of 10

units at a 10% surcharge. Quantity discounts are also available.

Order 500 or more discs at the same time and deduct 1%: 1,000 or

more saves you 2%; 2,000 or more saves you 3%; 5,000 or more saves

you 4%; 10,000 or more saves you 5%; 25,000 or more saves you 6%;

50.000 or more saves you 7% and 100.000 or more discs earns you an

8% discount off our super low quantity 100 price. Almost all Memorex

Flexible Discs are immediately available from CE. Our warehouse

facilities are equipped to help us get you the quality product you need,

when you need it. If you need further assistance to find the flexible disc

that's right foryou, call the Memorex flexible disc compatibility hotline.

Dial toll-free 800-538-8080 and ask for the flexible disc hotline

extension 0997. In California dial 800-672-3525 extension 0997.

Outside the U.S.A. dial 408-987-0997 between9 AM to4PMPacificTime.

SAVE ON MEMOREX FLEXIBLE DISCS
Product Description

S" SSSD IBM Compatible (128 B/S, 26 Sectors)

8" SSSD Shugari Compatible. 32 Hard Sector

8" SSSD CPT8000 Compatible, Soft Sector

8" SSDD IBM Compatible (128 B/S, 26 Sectors)

8" DSDD Soft Sector (Unformatted)

8" DSDD Soft Sector (128 B/S. 26 Sectors)

8" DSDD Soft Sector (256 B/S, 26 Sectors)

8" DSDD Soft Sector (512 B/S, 15 Sectors)

8" DSDD Soft Sector (1024 B/S, 8 Sectors)

SW SSDD Soft Sector w/Hub Ring

5ft™ SSDD 10 Hard Sector w/Hub Ring

BW SSDD 16 Hard Sector w/Hub Ring

BW DSDD Soft Sector w/Hub Ring

5V«" DSDD 10 Hard Sector w/Hub Ring

5V«" DSDD 16 Hard Sector w/Hub Ring

5'/*" SSQD Soft Sector w/Hub Ring (96 TPI)

5V«" DSQD Soft Sector w/Hub Ring (96 TPI)

SSSD = Single Sided Single Density; SSDD = Single Sided Double Density;

DSDD = Double Sided Double Density; SSQD= Single Sided Quad Density;

DSQD = Double Sided Quad Density; TPI " Tracks per inch.

Special offer on Memorex computer tape.

If you mail your order to us and enclose prepayment, deduct S1.00 per

reel from our quantity 100 prices. This means Memorex 25JW can be
as low as S12.99 in 100 quantities. Memorex Computer Tapes are
packed 10 tapes to a carton. Please order only in increments of 100

units for quantity 100 pricing. Quantities less than 100 units are

available in incremenls of 10 units at a 10% surcharge. Quantity
discounts are also available. Order 500 or'more tapes at the same
time and deduct 1 %; 1,000 or more saves you 2%; 2,000 or more saves
you 3%; 3,000 or more saves you 4%; 4,000 or more saves you 5% and
5,000 or more tapes earnsyou a 6% discount off oursupe/iowquantity

100 price. If you need further assistance orinformation to find the tape
that's right for you, call the Memorex Computer Tape Technical
Support Group at (408) 987-2937.

SAVE OH MEMOREX COMPUTER TAPE KK^price
Product Doscfiption Part # per rool (S)

Memorex IV 2400 feet Wrightline Seal 25JW 13.99

Memorex IV 2400 feet Easy Load II Cartridge 25JR 14.99

Memorex IV 1200 leet Wrightline Seal 25FW 10.65

Memorex Quantum 2400 feet Wrightline Seal 27JW 16.20

Memorex Quantum 2400 reet Easy Load II Cart. 27 JR 16.99

Memorex Quantum 1200 feet Wrightline Seal 27FW 12.50

Memorex Cubic HD 2400 feet Wrightline Seal 39JW 18.99

Memorex Cubic HD 2400 feet Easy Load II 39JR 19.99

Memorex Cubic HD 1200 feet Wrightline Seal 39FW 13.99

Pact #

3062

3015

3045

3090

3102

3115

3103

3114

3104

3481

3483

3485

3491

3493

3495

3504

3501

CE quant.

100 price
per disc ($]

2.09

2.09

2.99

2.74

3.34

3.34

3.34

3.34

3.34

2.34

2.34

2.34

3.09

3.09

3.09

2.99

3.99

New Memorex Lifetime Rigid Disc Pack Product Warranty

All Memorex disc packs sold by CE have a lifetime product warranty.

This is your assurance that Memorex disc packs will give you a lifetime

of performance and service. Only Memorex can offer you the superior

reliability of their exclusive M Formula. In addition, Memorex will assist

the original user in isolating and correcting any technical issues that

relate to the Memorex product as well as, when appropriate, replace

up to one set of read/write heads. If you need further information to find

the rigid disc that's right for you, call the Memorex rigid disc compatibil

ity hotline. Dial toll-free 800-538-8080 and ask for the rigid disc hotline

extension 1642. In California dial 800-672-3525 extension 1642.

Outside the U.S.A. dial 408-987-1642.

SAVE OM MEMOREX RIGID DISC PACKS

Product Description

Mark III 5 MB. Cartridge Front Load (8 to 32 Sect.)

Top Load (1 -to 24 sectors)

CMD-1 6 "Phoenix Type" CDC Cartridge

NCR Cartridge

Mark VIII 80 MS. Error Free

Flag Free

Mark XI 200 MB. Error Free

Flag Free

DEC Flag Free

Mark XII 200 MB. NCR/CDC Flag Free

Honeywell Flag Free

Mark XIII 300 MB. Error Free

Flag Free

Mark XIV 80 MB. Unformated Error Free

Flag Free

Honeywell Format Flag Free

CDC Format Flag Free

Mark XV 300 MB. Error Free

Flag Free

Part*

95-52 2XX-O3

94-522XX-O3

98-266O0-31

98-26600-32

72-166OO-03

72-266O0-03

03-35041

03-35031 -02

03-35031 -03

03-39001 -01

03-39OO0-01

03-47021

03-47009

74-16600-03

74-266OO-O3

74-266O0-08

74-26600-09

03-49011

03-49001-01

CE quant.

one price
per pack (S)

65.00

-70.00

160.00

160.00

330.00

320.00

720.00

560.00

560.00

515.00

515.00

795.00

670.00

365.00

300.00

315.00

315.00

825.00

725.00

Smith-Corona TP-1 Letter Quality Printer Special Offer
Buy any Memorex product on this page, and get a Smith-Corona TP-1 letter quality

printer (or only S585.00 plus S20.00 shipping. Specify serial or parallel version.

Buy with Confidence

To get the fastest delivery from CE of your Memorex computer

products, send or phone your order directly to our Computer Products

Division. Be sure to calculate your price using the CE prices in this ad.

Michigan residents please add 4% sales tax. Written purchase orders

are accepted from approved government agencies and most well

rated firms at a30% surcharge fornet 30 billing. All sales are subject to

availability, acceptance and verification. All sales are final. Prices,

terms and specifications are subject to change without notice. Out of

stock items will be placed on backorder automatically unless CE is

instructed differently. Minimum prepaid order S50.00. Minimum

purchase order S200.00. International orders are invited with a S20.00

surcharge for special handling in addition to shipping charges. All

shipments are F.O.B. Ann Arbor, Michigan. No COD'S please. Non-

certified and foreign checks require bank clearance.

For shipping charges add S8.00 per case or partial-case of 100 8-

inch flexible discs or S6.00 per case or partial case of 100 SVHnch

mini-discs. For tape shipping, add S1.00 per reel. For Disc packs add

$10.00 per cartridge (Mark III or CM D-16) or S15.00 per disc pack for

U.P.S. ground shipping and handling in the continental U.S.A.

Mail orders to: Communications Electronics, Box 1002, Ann Arbor,

Michigan 48106 U.S.A. If you have a Master Card or Visa card, you may

call and place a credit card order. Order toll-free. Dial 800-521 -4414. If

you are outside the U.S. or in Michigan, dial 313-994-4444. Order your

Memorex computer products from CE today.
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Why use other computer media 
when you could be using 

MEMOREX 
high quality error free media? 
Free Memorex Mini-Disc Offer - Get free discs! 
You'l l salle money when you buy Memorex, because every carton of 1 0 
Memorex 5Y4 inch mini-discs sold by Communications Electronics has 
a coupon good for a free Memorex min i-d isc. For every case of 100 
Memorex mini-discs you buy from CEo you'll get 10 free Memorex mini
discs, direct ly 'rom Memorex. The more you order, the more you save. 
Offer expi res December 31 , 1982. All Memorex flexible discs sold by 
CE are of the highest quality, certified 100% error free and backed by a 
full one year factory warranty. 

Flexible Disc Quantity Discounts Available 
• Memorex Flexible Discs are packed 10 discs to a carton and , 0 

cartons to a case. Please order only in increments of 100 units for 
quant ity 1 OO ·pricing. We are also wi lling to accommodate your smaller 
orders. Quantities less than 1 00 units are available in increments of 1 0 
units at a 10% surcharge. Quantity discounts are also available. 
Order 500 or more discs at the same time and deduct 1 %; 1,000 or 
more saves you 2%; 2,000 or more saves you 3%; 5,000 or more saves 
you 4%; 10,000 or more saves you 5%; 25,000 or more saves you 6%; 
50,000 or more saves you 7% and 100,000 or more discs earns you an 
8% discount off our super low quantity 100 price. Almost all Memorex 
Flexible Discs are immediately available from CE. Our warehouse 
facilities are equipped to help us get you the quality product you need, 
when you need it. If you need further assistance tofind the fle xible disc 
that's right foryou, call the Memorex flexible disc compatibility hotl ine. 
Dial toll-free 800·538-8080 and ask for the flexible disc holline 
extension 0997. In California dial 800-672-3525 extension 0997. 
Outside the U.S.A. diaI408-987-Q997 between 9AM t04 PM Pacific Time. 

CE quant. 
.AVE ON IIEIIOIIEX FLEX ISLE DI.C. ~~r.r~(;l Product Das.crlpllon Part _ 

8" SSSD IBM Compatible (128 8/S. 26 Sectors) 3062 2.09 
8" SSSO Shugart Compatible, 32 Hard Sector 3015 2.09 
8" SSSO CPT 8000 Compatible, Soft Sector 3045 2.99 
8" SSDD IBM Compatible (128 8/ S , 26 Sectors) 3090 2.74 
8" OSOO Soft Sector (Unformatted) 3102 3.34 
8" OS DO Soft Sector (128 8/5. 26 Sectors) 3115 3.34 
8" 0500 Soft Sector (256 8/5. 26 Sectors) 3103 3.34 
8" OSOO Soft Sector (512 8/5, 15 Sectors) 3114 3.34 
8" OSDO Soft Sector (1 024 8/5 , 8 Sectors) 3104 3.34 
5W ' SSDO Soft Sector w/ Hub Ring 34Bl 2.34 
5W' SSDO 10 Hard Sector w/ Hub Ring 3483 2.34 
5V." SSOO 16 H&rd Sector w/Hub Rin g 3485 2.34 
5 V. " 0 500 Soft Sector w/ Hub Ring 3491 3.09 
5'/. " OSOO 10 Hard Sector w/ Hub Ring 3493 3.09 
5W' OSOD 16 Hard Sector w/ Hub Ring 3495 3.09 
Sr." SSQO Soft Sector w/ Hub Ring (96 TPI) 3504 2.99 
5W ' DSQD Soft Sector w/ Hub Ring (96 TPI) 3501 3.99 

SSSD = Single Sided Single Density; SSDD = Single Sided Double Density; 
DSDD = Double Sided Double Density; SSQD = Single Sided Quad Density; 
DSQD = Double Sided Quad Density; TPI = Tracks per inch. 

Special offer on Memorex computer tape. 
II you mail your order to us and enclose prepaymen t, deduct 5 1.00 per 
reel from our quantity 100 prices. Thi s means Memorex 25JW can be 
as low as 512.99 in 100 quantities. Memorex Computer Tapes are 
packed 10 tapes to a carton. Please order only in increments of 100 
units for quantity 100 priCing. Quantities less than 100 units are 
available in increments 01 10 units at a 10% surcharge. Quantity 
discounts are also available. Order 500 ormore tapes at the same 
time and deduct 1 %; 1,000 or more saves you 2%; 2,000 or more saves 
you 3%; 3,000 or more saves you 4%; 4,000 or more saves you 5% and 
5,000 or more tapes earns you a6% discount offoursuperlowquantity 
100 price. II you need lurther assistance or information to lind the tape 
thaI's right lor you, ca ll the Memorex Computer Tape Technical 
Support Group at (408) 987-2937. 

aAVE ON IIEIIOIIEX COMPUTER TA PE 
CE quant. 
100 price 

Product Dascrlption Part _ per real ($) 

Memorex IV 2400 feet WrighUine Seal 25JW 13.99 
Memorex IV 2400 leet Easy Load II Cartridge 2SJR 14.99 
Memorex IV 1200 feet Wrightline Seal 25 FW 10.65 
Memorex Quantum 2400 leet Wrightline Seal 27JW 16.20 
Memorex Quantum 2400 feet Easy l oad II Cart. 27JR 16.99 
Memorex Quantum 1200 feet Wrightline Seal 27FW 12.50 
Memorex Cubic HO 2400 feet Wrightline Seal 39JW 18.99 
Memorex Cubic HO 2400 feet Easy l oad II 39JR 19.99 
Memorex Cubic HO 1200 feet Wrightline Seal 39FW 13.99 

New Memorex Lifetime Rigid Disc Pack Product Warranty 
All Memorex disc packs sold by CE have a lifetime product warranty. 
This is your assurance that Memorex disc packs wi ll give you a l ifetime 
of performance and service. On ly Memorex can offer you Ihe superior 
reliabil ity of the ir exc lusive M Formula. In addition, Memorex will assist 
the original user in isolating and correcting any technical issues that 
relate to the Memorex product as well as, when appropriate. replace 
up tooneset of read/wri te heads. llyou need further information to find 
the rigid disc that's rightloryou. call the Memorex rigid disccompatibil· 
ity hotline. Dial toll-free 800-538-8080 and ask lorthe rigid disc hotline 
extension 1642. In Cal iforni a dial 800·672·3525 extension 1642. 
Outside the U.S.A. dial 408-987- 1642. 

SAVe' ON IIEIIOIIEX 111010 DISC PACK. 
Product Descrlptlon 

' Mark III 5 MB. Cartridge Front load (8 10 32 Sect.) 
Top load (l·to 24 sectors) 

CMD-16 "Phoenilc Type'· CDC Can ridge 
NCR Cartridge 

Mark VHI 80 MS. Error Free 
Flag Free 

Mark XI 200 MS. Error Free 
Flag Free 
DEC Flag Free 

Mark XII 200 MS. NCR/CDC Flag Free 
Honeywell Flag Free 

Mark XI II 300 MB. Error Free 
Flag Free 

Mark XIV SO MB. Unlormated Error Free 
Flag Free 

CE quant. 
one price Part _ per pack (S) 

95·522XX-03 65.00 
94·522XX-03 '70.00 
98·26600·31 160.00 
98-26600·32 160.00 
72-16600-03 330.00 
72-26600-03 320.00 
03-35041 720.00 
03-35031-02 560.00 
03·35031 -03 560.00· 
03·39001·01 515.00 
03·39000·01 515.00 
03-47021 795.00 
03·47009 670.00 
74·16600-03 365.00 
74-26600-03 300.00 

Honeywell Format Flag Free 74-26600-08 315.00 
CDC Formal Flag Free 74-26600-09 315.00 

Mark XV 300 MB. Error Free 03·49011 825.00 
Flag Free 03·49001·01 725.00 

Smith-Corona TP-l Letter Quality Printer Special Offer 
Suy any Memorex product on this page, and get aSmith·Corona TP" letterQualily 
printer for only 5585.00 plus 520.00 shipping. Specify serial or parallel version. 

Buy with Confidence 
To get the fastest delivery from CE of you r Memorex computer 
products, send or phone your order directly to our Computer Products 
Division. Be sure to calcu late your price using the CE prices in this ad. 
Michigan residen ts please add 4% sales tax. Written purchase orders 
are accepted from approved government agencies and most well 
rated firms at a30% surcharge for net 30 billing. All sales are subject to 
availability, acceptance and ve rification. All sales are final. Prices, 
terms and speci fications are subject to change w ithout notice. Oul of 
stock items will be placed on backorder automatically unless CE is 
inst ruc ted d iff erently. Minimum prepa id order $50.00. Minimum 
purchase order 5200.00. International orders are invited with a 520.00 
surcharge for special handling in addition to shipping c harges. All 
shipments are F. O.8. Ann Arbor, Michigan. No COD's please. Non
certified and foreign checks require bank clearance. 

For shipping charges add $8.00 per case or partial-case of 1008-
inch flexible discs or 56.00 per case or partial case of 100 5V4-inch 
mini-discs. For tape shipping, add $ 1.00 per reel. For Disc packs add 
$10.00 per cartridge (Mark III or CMD-16) or $ 15.00 per disc pack for 
U.P.S. ground shipping and handling in the cont inental U.S.A. 

Mall orders to: Communications Electronics, Box 1002, Ann Arbor, 
Michigan 481 06 U.S.A. If you have a MasterCard orVisa card, you may 
call and place a credit card order. Order toll-free. OiaI800-521·4414. If 
you are outside the U.S. or in Michigan, diaI3 13-994-4444. Order your 
Memorex computer products from CE today. 

Copyright · 1982 Communications Electronics~ Ad #090282 

Order Toll-Free! 
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// hit the national news wires and xuas quickly picked up by local media: a letter in October's New England Journal

of Medicine suggested that home computers and video game machines used with old color TV sets could expose people
to potentially hazardous doses of radiation.

IsYourTVA

Radiation Hazard?
Tom R. Halfhill

Features Editor

It might be considered a flattering measure of the

exploding popularity ofhome computing that a

small item in a medical journal could attract so

much attention. Could an old color TV hooked up

to your computer or video game really create a

radiation hazard? Or was all the fuss just a rerun of

the color TV "radiation scare" of the late 1960s?

What does it really mean to home computerists

and video game addicts?

First, in case you missed die story — or more

likely, in case your local media carried a frustrat-

ingly abbreviated version — here are the details.

The New EnglandJournal ofMedicine, a re

spected medical publication closely watched by the

general news media, published a letter from two

doctors at the Veterans Administration Medical

Center in Washington. D.C. The letter warned that

pre-1970 color TVs emit more X-radiation than

sets built later. This could pose a danger, especially

to young people, when these TVs are hooked up to

home computers and video game machines. The

doctors reasoned that many families plug their

computers and game machines into "spare" color

TVs to avoid tying up the household's main set.

Also, they noted that people playing video games

or involved in programming tend to sit much

closer to the screen than they do when watching

TV shows. They also tend to become engrossed for

hours.

Doctors Suggest Caution

Close exposure over prolonged periods to older-

model color TVs raises the possibility of radiation

doses larger than recommended limits, suggested

the doctors. Specifically, a young person using a

computer or video game for two hours a day over

one year would receive about eight times the gov

ernment's recommended limit -which is 100 mil-

lirems per year for a person under 18. The two-

hour-a-day game addict would absorb 780 millirems

in the eyes and 890 millirems in the thyroid gland.

(The radiation limits are different for adults, and

some adults get higher doses because of their occu

pations; atypical flight attendant, for example,

might get 500 millirems per year due to exposure

in the upper atmosphere.)

Now, before you panic and start worrying

about acquiring a permanent glow from playing

Space Invaders, there are several things to keep in

mind. First, the doctors' caution covers only color

TVs made before 1970 which are used at closer than

average viewing distances. (The doctors defined the

average viewing distances as roughly five feet for

children and eight feet for adults.)

Second, the doctors did not actually measure

radiation levels or perform any primary research.

Instead, they took data published in the late 1960s

on TV radiation emissions and used standard

formulas to estimate the radiation absorption at

closer distances. It was not a formal study.

"It was a lark," says Dr. Louis Korman, one of

the letter's authors. "I am not a radiation expert.

We werejust sitting around one clay talking about

buying microcomputers, and the subject came up

that most people who buy home micros tend to

hook them up to older color TVs to avoid tying up

the newer set. They'll get this TV from the attic, or

buy it used at a shop.... We were aware of the radi

ation scare in the late sixties and just wanted

to caution that these sets should be used with

prudence.

"You'll probably see a lot of letters next month

from people who'll say we don't know what we're

talking about."

One of those letters may well be written by

someone from the Electronic Instrument Associa

tion. A trade group representing TV manufac

turers, the El A did not take kindly to all the fuss.

"We want to make two main points," says Alan

Schlosser, EIA public relations director. "There

are a statistically insignificant number of pre-1970

color TV sets out there. And also, we believe the

people who use home microcomputers tend to use

these state-of-the-art devices on up-to-date TV

equipment. We don't want to pooh-pooh all this,
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It hilthe national news wires and was quickly picked u.1) by localllledia: a letler in Oclober's New England Jo urnal 
of MedIcine S1lggesled that home com1mten and video game machines IIsed with old color TV sets could exl;ose I)eople 
10 potent wily lzazaTdolls doses of mdwlwn. 

IsYourTV A 
Radiation Hazard? 

Tom R. Holfhill 
Feotures Editor 

It mig ht be conside red a n a tLerin O" measure of the 
ex plod ing popularity o f ho me co~, puting that a 
slllall item in a medica l j o urnal could allraCl so 
much a llention. Could an old co lo r TV hooked up 
Lo Y?ll.r CO 111 puter or video game rea lly create a 
racitatl o ll hazard ? Or was alllhe fuss j ust a re run o f 
the co lor TV "rad iation sca re" o f the late 1960s' 
What d oes it rea ll y mean to home compute ri sts 
and video game addicts? 
. First, in case yo u missed the sto ry - or more 

likely, In case your loca l media carried a fru strat
ingly abb rev iated ve rsion - here a re the deta il s. 

The New EllglandJ ollmal ,,[Medicillf, a re
spected medica l publication closely watched by the 
general news media, published a letter from two 
doctors <I t the Veterans Ad ministration Medical 
Cente r in Washington , D.C. The lette r wa rned that 
pre- 1970 color TVs em it more X-radiation than 
sets built later. This cou ld pose a d ange r, es pec iall y 
to young people, when these TVs a re hooked up to 
home compute rs and video game machines . T he 
doctors reaso ned that man y fam ilies plug their 
compute rs and ga me machines into "spare" co lo r 
TVs to avoid tying up the househo ld 's main set. · 
Also , they noted that people playing video games 
or involved in programllling te nd to sit mllch 
closer to the screen than they do when watching 
TV shows. T hey also te nd to become engrossed fo r 
hours. 

Doctors Suggest Caution 
Close exposure over prolonged pe riods to older
m0del color TVs raises the possibility of radiation 
doses larger than reconlmended limits, sugges ted 
the docto rs. Specifica ll y, a young person using a 
COtl1pute r o r video ga me for two hours a da y over 
one year would receive about eight times the gov
e rnment's recommend ed limit - which is 100 mil
lirems pe r yea r for a person unde r 18. The two
hour-a-day game add ict would absorb 780 millirems 
in the eyes and 890 millirems in the thyroid gland. 

(The r<Jdiation li mits are d iffe re nt for adults, and 
some ad ults gel higher doses because of their occu
pations ; a typica l fli ght allendant, For example, 
mIght get 500 millirems per year due to exposure 
mthe upper atmosphere.) 

Now, be fore you pa nic a nd start worrying 
about acquiring a perma ne nt glow from play ing 
Space Invaders, there a re several things to keep in 
mmd . FIrst, the doctors' caution covers onl y color 
TV s made before 1970 which a re used at closer than 
average viewing distances. (The doctors d efined the 
average view ing distances as ro ughl y fi ve fee t fo r 
children and eight feet for ad ults.) 

. Second, the d octors did not acwall y measure 
radlallon levels o r perform any primary research. 
I nstead, they took data published in the late 1960s 
o n TV rad iati on cm issio ns and used standa rd 
formul as to estimate the radiatio n absorptio n at 
closer distances. It was not a formal swel y. 

"It was a lark ," says Dr. Lo uis Korn1an , o ne of 
the le tter's authors. " I a m not a rad iation ex pe r!.. 
We we re just silling around one da y ta lking about 
bu ying microcompu te rs, a nd the subject came up 
that most people who buy home micros tend to 
hook them up to older color TVs to avoid tying up 
the newer set. T hey'll get this TV from the attic, or 
bu y itusecl at a shop .. .. We we re aware of the rad i
ation scare in the late sixties and just wanted 
to C<J ution that these sets should be used with 
prude nce. 

"You 'll probably see a lot of lette rs nex t month 
From people who'll say we don't know what we're 
talki ng about." 

One of those lette rs may we ll be written by 
somcone fro m the Electronic I nstrum e nt Associa
tio n . A trad e g roup re presenting TV manu fac
tu re rs, the EI A did not take kindl y to a ll the fuss. 
"We wa nt to make two main poin ts," says A lan 
Sch losse r, E IA public relations director. "There 
are a stati sticall y insign ificant number of pre-1 970 
co lor TV sets out there . And also, we beli eve the 
people who use home microcompute rs tend to use 
these sta te-of- the-a rt d evices on up-to-date TV 
equipment. We don 't want to pooh-pooh a ll this, 



THE PERFECT BALANCE

THE ZX81AIMEX® SINCLAIR 1000

AND RESTONBOOKS
Reston Publishing Company proudly brings you the finest books available for the

new ZX81 /Timex Sinclair 1000*. Clear and concise, these four books will guide you

through all the features of this versatile, personal computer. Balance technology

with knowledge and you'll get the most from your computer investment.

Learn ro speak rhe same language as your ZX81/Timex

Sinclair 1000 wirh Mastering Machine Code on Your ZX81

by Toni Baker. If you understand Basic, rhis easy swirch-to-

machine code will permit faster program execution and

more efficient use of machine memory.

Paperback: $12.95

Make the Most of YourZX81, by Tim Hartnell, is a brand

new srarr-ro-finish guide for using all rhe fast-paced func

tions and features of theZX81 /TimexSinclair 1000. Exciting

games and helpful learning tricks will have you writing

workable programs in no rime.

Paperback: $10.95

Be a winner wirh 49 Explosive Gomes for rheZX81 by Tim

Hoitnell. Complete programming instructions and rules

are given for all these challenging games which include

such favorites as Galactic Intruders, Checkers, and Breakout.

Paperback: $10.95

Novice ond experienced ZX81 /Timex Sinclair 1000 users

can gain valuable programming tips from The ZX81

Pocket Book by Trevor Toms. Learn how to: use Basic in the

best ways, avoid retyping wirh storage and retrieval tech

niques, create your own programs, and get the most from

this powerful personal computer.

Paperback: $9.95

And coming in January 1983...Fifty 1K/2K Games for rhe ZX81/Timex Sinclair 1000. Paperback: $10.95.

Also write to Reston Publishing Company for information about ZX61 /Timex Sinclair 1000 Software—Self-

Teaching Software for rhe ZX81: Mathematics.

Available through your local computer store or bookstore. Or call: 800-336-0338.

ResronBooks Region Publishing Company. Inc.
A Prentice-Half Company. 11460 Sunser Hills Road
Reston VA 22090

*5incloir1000isa
Registered trademark of

Timex Computer Corporation.

Reston Publishing Company proudly brings you the finest boal~s available for the 
new LX.81 !Timex Sinclair 1000*. Clear and concise, these four bool~s will gUide you 
through all the features of this versatile, personal computer. [3alance technology 
with knowledge and you'll get the most from your computer investment. 

Learn TO speak rhe some language os your ZX81 (Timex 
Sincloir 1000 wirh MasTering Mochine Code on Your ZX81 
by Toni [Jol~er . If you undemond [Josic, rhis easy swirch-ro
mochine code w ill permiT fosrer progrom execurion ond 
more efficienr use of machine memory. 
Paperbodd12.95 

Make the Masr of Your ZX81 , by Tim Hartnell, is a brand 
new srarT-ro-finish guide for using all the fosr-paced func
rions and fearures of rhe ZX81 /Timex Sinclair 1000. Exciring 
games and helpful learning rricks will have you wriring 
workable programs in no rime. 
Paperbo~: $10.95 

[Je a winner with 49 Explosive Gomes for the ZX81 byTIm 
Hartnell. Complere programming insrruCTians and rules 
are given for all rhese challenging games which include 
such favorires os GalaCTic Inrruders, Checkers, and [Jreakour. 
Paperback: $10.95 

Novice and experienced ZX81 (Timex Sinclair 1000 users 
can gain valuable programming rips from The ZX81 
Pocker [Joal~ by Trevor Toms. Learn how ro: use [Josic in rhe 
besr ways, ovoid retyping with srorage and rerrieval rech
niques, creare your own programs, and ger the mOST from 
this powerful personal campurer. 
Paperbo~: $9.95 

And coming in January 1983 .. .Fifry 1 K/2K Gomes for the lY,81 /Timex Sinclair 1000. Paperback: $10.95. 
Also wriTe TO ResTon Publishing Company for informaTion obauT lY,81 /Timex Sinclair 1000 Sofrware-Self
Teaching Sofrware for The lY,81 : MathemaTics. 

Available through your local computer store or bool~store . Or coli : 800-336-0338. 

e Re!>fonOooks Resron Publishing Company. lroc:. 
A Preotice-·Holl Company, 11 J80 Sunset Hills Rood 
Reston. VA 22()QO 

·Slndair 1 (X)() is a 
Registered trademark of 

Timex Com purer Corporation. 



WE STOCK

EAGLE COMPUTERS

USI Video Monitors—Green or amber
20 MHz hi-res. Dealer and OEM inquiries

invited

SPECIALS on INTREGATED CIRCUITS

6502
6502A/6512A

6520 PIA

6522 VIA

6532

2114-L200

2716EPROM

2532 EPROM

6116 2KX8

CMOS RAM

4116 RAM

Zero Insertion

7.45 10/6.95

840 10/7.95

515 10/490

6.45 10/6.10

790 10/740

2.45

4.90

8.90

50/ 6.55

50/ 7.35

50/ 4.45

50/ 5.75

50/ 7.00

25/ 2.30

5/ 4.50

5/ 8.45

100/ 615

100/6.90

100/415

100/5 45

100/660

100/215

10/4 00

10/7 90

8.90 5/8.45 10/7 90

8 for 14

2.00

Anchor Automation Signalman Modems
FREE SOURCE MEMBERSHIP WITH SIGNALMAN

All Signalman Modems ate Direct Connect, and include cables

to conned to your computer and 10 the telephone. Signalman

Modems provide Ihe best price-performance values, and start

at less than S100 Dealer mi OEM inquiries Invited

Mark I RS232 (99) 85

Mark II tor Alan 850 (99) 85

Mark IV fo< CBM/PET with software (169) 122

Mark V for Osborne (software available) (129) 93

Mark VI for IBM Personal Computer (250) 180

Mark VII Aulo Dial/Auto Answer (179) 129

Mark VIII Bell 212 Auto Dial/Answer (499) 360

DC HAYES Smirtmodem

RS232 MODEM —Accoiulic

RS232 MODEM — CCITT frequencies

229

119

175

We carry Apple 11+ from

Bell & Howell

16K RAH Cart x-ii3^ for Apple
Apple LOGO

Video Recorder Interlace

Super Serial Card

Thunderclock Plus

Z80 Softcard and CP/M

Parallel Printer Interface/Cable

Grappler Interlace

TG Products Joystick lor Apple

TG Paddles

DC Hayes Micromodem II

Videx 80 Column Card

tullFORTH+ for Apple (fig-Forth)

Silentype Printer and Card

Graphics Tablet and Card

Apple PASCAL Language

Apple FORTRAN

We stock EDUWARE Software

GENIS I Courseware Development System

Unicorn Grade Reporting or School Inventory

Executive Briefing System with fonts

Apple Dumpling (MinrotekJ Printer Interface

Apple Dumpling with 16K Buffer

252 Bethlehem Pike

65
150

545

149

119

295

65

139

48

32

299

259

85

310

645

195

160

185

250

225

115

160

Hcommodore

See us for Personal, Business,

and Educational requirements.

Educational Discounts available.

PETSCAN $245 base price
Allows you to connect up to 35 CBM/PET Computers to

shared disk drives and printers. Completely transparent to the

user Perfect (or schools or multiple word processing con

figurations 8ase configuration supports 2 computers. Addi

tional computer hookups $100 each.

Commodore COMMUNICATES!

COMPACK $129
Intelligent Terminal Package includes:

ACIA hardware based interlace. DB25 Cable and STCP Soft

ware with remote telemetry, transler lo/from disk, printer out

put. XON-XOFF control, user program control, and status

line.

VE-2 IEEE to Parallel Interface 119
Includes case, power supply, lull 8-bit transmission, and

switch selectable character conversion to ASCII

VIC 20

VIC Printer

VIC 3 K RAM

VIC 8K RAM

VIC 16K RAM

VIC Disk drive

VIC Pmball

VIC Omega Race

SpKters of Mare (UMI)

VIC Draw Poker

189

335

32

53

99

395

32

32

39

24

VIC Sargon II Chess

VIC GORF

Meleo: Run(UMI]

VIC Radar Ratrace

Amok (UMI)

Snakman

Rubik's Cube

Programmers Reference

Renaissance (UMI)

VIC Supersiot

VICTORY Software for VIC

Street Sweepers 12 Maze in 3-D

11 Cosmic Debris

12 Grave Robbers Advent

12

Night Rider

Treasures of Bat Cave

Games Pack)

Victory Casino

Adventure Pack II 12

Games Pack II

Adventure Park I

Trek

TNW 488/103 with DAA 450

Computers First Book ol PET/CBM 11

POWER ROM Utilities lor PET/CBM 78

WordPro 3+ - 32K CBM. disk printer 195

WordPro 4+ ■ 8032. disk, printer 300

SPELLMASTER spelling checker lor WordPro 170

COPY-WRITER Professional Word Processor 159

VISICALC for PET. ATARI, or Apple 190

PE-TRAX PET lo Epson Graphics Software 35

SM-KIT enhanced PET/CBM ROM Utilities 40

Programmers Toolkit - PET ROM Utilities 35

PET Spacemaker II ROM Switch 36

2 Meter PET to IEEE or IEEE to IEEE Cable 10

Dust Cover lor PET. CBM. 4040. or 8050 8

VIC of C64 Parallel Printer Interface 85

CmC IEEE-RS232 Printer Interface — PET 120

SA0I Intelligent IEEE-RS232 or parallel 235

Library of PET Subroutines 12

Programming the PET/C1H [Compute!] — R. West 20

Compute1 First Book o! VIC 11

Whole PET Catalog IMidnight Gazette] 6

Color Chart Video Board for PET 125

PET Fun and Games (Cursor) 11

REVERSAL (Spracklen) Apple or Atari

SARGON II — Apple or TRS-80

Apple II User's Guide (Osborne)

Introduction to Pascal (Sybex)

Pascal Handbook (Sybex) (

Musical Applications ol Micros (Chamberlin)

Starting FORTH

Discover FORTH

User Guide to the Unix System

6502 Assembly Language Subroutines

PET Fun and Games

25

26

12

13

16

20

14

12

13

11

9

DISK

SPECIALS
SCOTCH (3M) 5"

SCOTCH (3M) 8"

10/2.30 50/2.15

10/2.45 50/2*5
100/ 2.10

100/ 2.30

We stock VERBATIM DISKS
Write for Dealer and OEM prices.

BASF 5" or 8" 10/ 2.00 20/1.95 100/1.85

Wabash 5" ' 0/' -80 50/1.75 100/1.70

WabashB" 10/2.25 50/2.20 100/2.10

We stock MAXELL DISKS
Write for dealer and OEM prices.

Disk Storage Pages 10 for S4 Hub Rings 50 for S6

Disk Library Cases 8"—3.00 5"—2.25

Head Cleaning Kits 11

CASSETTES—AGFA
High output, low noise. 5

C-10

C-30

PE-G11 PREMIUM

screw housings.

10/56 50/50

10/73 50/.68

100/.48

1 DO/66

SPECIALS
Timex/Sinclair Computer 95

Zenith ZVM-121 Green Phosphor Monitor 109

INTEX Talker Text to Speech System Z65

Epson. Okidata Prownter printers available

Brother Daisy Wheel Printer 880

STARWRITER Daisy Wheel Printer F10 1445

We Stock AMDEK Monitors

Watanabe Intelligent Plotter 1095 6-pen 1395

Staticide antt-stalic spray 6

dBASE II 445

ALL BOOK and SOFTWARE PRICES DISCOUNTED

APProducts 15% OFF

Synertek SYM-1 Microcomputer SALE 189
KTM-2/80 Synertek Video and Keyboard 349

KTM-3/80 Synertek Tubeless Terminal 385

Alspa Computer, Inc.

The price-performance leader Includes Z80A, 1 or 2 full 8"

drives (double density, double sided). 3 serial and 1 parallel

port and Winchester port Prices start at less than S2000

DEALER and OEM inquiries invited.

data
systems

Z90-80 64K 1995

Z90-82 64K. 1 double dens drive 2245

Z37 1.3 Megabyte Dual Drive 1355

Z19 Video Terminal (VT-52 compatible) 695

ZT-l Intelligent Communications Tenninaf 550

Z100 16-bit/S-btt System CALL

ATARr
SPECIALS

800 Computer

400—16K

810 Disk Drive

825 Printer

850 Interface

Inside Atari DOS

Joysticks or Paddles

16K RAM (Microtek)

32K RAM (Microtek]

Pilot

Super Breakout

APX Software

649

269

440

625

170

18

19

69

99

65

29

Call

Microsoft BASIC

MISSILE COMMAND

ASTEROIDS

STAR HAIDERS

Space Invaders

Music Composer

Caverns of Mars

PAC-MAN

CENTIPEDE

First Book of Atari

Anchor Modem—Atari

Other Atari products

72

29

29

34

29

35

33

36

36
11

85

Call

WRITE FOR CATALOG
Add $1.25 per order (or shipping. We pay balance of UPS surface
larges on all prepaid orders. Prices listed are on cash discount

basis Regular prices slightly higher Prices subject to change

WE STOCK 
EAGLE COMPUTERS 

eaGLE 
COmPUTER 

SPECIALS on INTREGATED CIRCUITS 
6502 
6502N6512A 
6520 PIA 
6522 VIA 
6532 
21 14-L200 
2716 EPROM 
2532 EPROM 
61162KXB 

7.45 
8.40 
5.15 
6.45 
7.90 

10/ 6.95 
10/ 7.95 
10/ 4.90 
10/ 6.10 
1017 40 

2.45 
4.90 
8.90 

sal 6.55 100/6.15 
501 7.35 100/6.90 
50/4 .45 100/ 4.15 
50/ 5.75 100/ 5.45 
501 7.00 100/ 660 
25/2.30 100/2.15 
.51450 101 4.00 
5/ 8.45 101 790 

CMOS RAM 8.90 Sf 8.45 10/7.90 
4116RAM 8fo1'14 
~~~Q_!..~~!!~_£9!~_~ .?~_P!~_.~9£~~U§~A~~L.?&q .......... _ 

.... " " ' ......... ' ..... .. -
" ,~ • • · i J 

Anchor Automation Signalman Modems 
FREE SOURCE MEMBERSHIP WITH SIGNALMAN 

All Signalman Modemsare Oilee! Connect, and loclude cables 
10 coonecllo yOU! computet and \0 the telephone. Signalman 
Modems provide the best pnce-perlormance values. and stan 
at less than S100. Dnltr a" OEM ilqgirin in;ld 

Mark i RS232 (99) 85 
Mark IJ for Atan 850 (99) 85 
Mark IV !of CBM/PET w!lh software (169) 122 
Mark V lor OslXMne (software avai lable) (129) 93 
Mark VI 101 IBM Personal Computer (250) 180 
Mark VII Auto OIaYAuto An5Wel (179) 129 
Mark VIII Bell 212 Auto OlaVAnswef (1199) 360 -------------------------------------_ ... -------------------
OC HAYES Smlr1modem 229 
RS232 MOO EM - Accouslic 119 
~S.2.32 .. 1!.0.D_E~::::. ~C.I.l! .'.,,~.,,~ci .......... _ ....... '.1.5 

We carry Apple 11+ from 
Bell & Howell 

~"""<0:"" 

16K RAM Canl lor Appl. 65 ""pl, lOGO 150 
Video Recorder Interface 5115 
Super Serral Card 1119 
fuJnderclock Plus 119 
zao Soitcard and CP/M 295 
Parallel Plrntel' InterlaceJCab!e 85 
Grappler Interlace 139 
TG Pruducls Joyslick lor Apple 4B 
TG Paddles 32 
DC Hayes Micr()(ll(X!em II 299 
Videx 80 ColulTlfl Card 259 
fuIiFORTH+ for Apple (11g-Forth) 85 
Silentype Plrnter and Card 310 
Graphics Tablet and Card 6115 
Apple PASCAL language 195 
Apple FORTRAN 160 
We stock EOUWARE Soitware 
GENIS I Courseware Development System 185 
Unicorn Grade Reporting or School InventOly 250 
Executive Briefing System with lonts 225 
Apple Dumpling IMlerul.~ Pnnler Inl.rlace 115 
Apple Dumpling wllh 16K Buner 160 

[!lcornrnodore 
See us for ~ersonal Business, 
and Educational requirements. 

Educational Discounts available. 

PETSCAN $245 base price 
Allows you to connect up to 35 CBM/PET Comp.,rters to 
shared disk drives and printers. Completely transparent to the 
user. Perfect for schOols or mulliple word processing con
figurations Base conliguration supports 2 cornputer5. .Addi-
! ~~_~~_~P.~~:!._~_~~p.~_~_!~9 __ :?~_~_. _____________ .. _. _____ _ 
Commodore CO MMUNICATES' 

COMPACK $129 
Intelligent Terminal Package includes: 
ACIA hardware based interface; OB25 Cable and STCP Solt
ware With remote telemetry. transler IO/Irom disk. printer rut· 
put, XON-XDFF control, user program conllol and status 
kne. 

VE-2IEEE to Pal1lllellnierface 11 9 
Indudes case. power suppty. full 8-bit Iransmission. and 
~.r!~.~.~~~~?~~~E~_~r.?~_t:!_.~~~~.!~_~~~I~: _________ _ 

VIC 20 189 VIC Sargon II Chess 32 
VIC Puntel 335 VIC GDRF 32 
VIC 3K RAM 32 Meteor Run (UM!) 39 
VIC 8K RAM 53 VIC Radar Ratrace " VIC 16K RAM 99 Amok (UMI) 20 
VIC Disk Olive 395 Snakman 15 
VIC Prnball 32 Rubrk's Cube 13 
VIC Omega Race 32 Prcqarrmers Reference 15 
SpresdM",IUMij 39 Renaissance (UMI) 39 
VIC Draw Pokei' 24 VIC SuperSlot 23 

VICTORY Sol""" lor VIC 
Street Sweepers 12 Maze rn 3-D 12 
Night Rldef 11 Cosmic Debris 12· 
Trea9..fe5 a Bat Cave 12 Grave Rottlers Ad'.enl 11 
Games Pack I 12 Games Pack II 12 
Victory CaSIllO 8 AdventUle Park I 12 
Adventure Pack II 12 Trek 11 

TNW 488/103 With DAA 1150 
Comp.,rIe! 'S Flfst Book of PET/CBM 11 
POWER ROM Utll!lle5 for PET/CBM 78 
WordPio 3+ - 32K CBM. disk. prrnter 195 
WordPio 4+ . 8032, diSk. prrn ter 300 
SPELlMASTER 'peiling checker lor WardPro 110 
COPY-WRITER Proless1Ofla1 Word Processor t59 
VISICALC for PET. ATARI. or Apple 190 
PE-TRAX PET ID Epson Gl1pblts Sollware .i5 
SM-KIT enhlnced PET/CBM ROM Utilltin 40 
Programmers Toolkit· PET ROM Utili ties 35 
PET Spacemaker II ROM SWitch 36 
2 Meter PET 10 IE EE or IEEE to IEEE Cable 11 0 
Oust Cover lor PET. CBM, 4040. Of 8050 8 
VIC or C64 Parallel Prrnter Interlace 85 
CmC tEEE·RS232 Prrntff Interface - PET 120 
SAOllnteUigent IEEE-RS232 or parallel 235 
litrary of PET Subrootines 12 
P~g"mmlng Ih. PET/CJM ICompuleil- R. Wesl 20 
Compute! First Book 01 VIC 11 
Whol. PET Clillog IMldnlghl GIl.II~ 8 
Colo! Chart Video Board for PET 125 
PET Fun and Games (Cursor) 11 

REVERSAL (Spracklen) Apple or Atari 25 
SARGDN II - Apple or TRS-80 26 
Apple II User's GUide (Ostxlrne) 12 
Introduclion to Pascal (Sybex) 13 
Pascal HandOOOk (Sybex) , 16 
Musical Applications of Micros (Chamberlin) 20 
Starting FORTH 14 
Discover FORTH 12 
User GUide to the Unix System 13 
6502 Assembly language Subroutines 11 
PET Fun and Games 9 

DISK 
SPECIALS • SCOTCH 13M15" 
SCOTCH 13M) 8" 

1012.30 5012.15 10012.1 0 
10/ 2.45 50/ 2.15 100/ 2.aO 

We stock VERBATIM DISKS 
Wnle lor Dealer and OEM pne .. 

BASF5"or 8" 10/ 2.0020/1.95 100/ 1.85 
Wabash 5" 101 1.80 50/ 1.75 100/ 1.70 
Wabash 8" 10/ 2.25 SO/ 2.20 1001 2.10 

We stock MAXEll DISKS 
Wnle lor dealer and OEM pnc .. 

Disk Storage Pages 10 lor S4 Hub Rings 50 lor S6 
Disk LJbrary Cases 8"-3.00 5"-2.25 

~~~~-~~~~-~~~--~!~~---.---.~.~ .. -.-------------------------------
CASSmES-ASFA PHil PREMIUM 
High output, low noise, 5 screw housings. 
C- IO 10/.56 50/.50 100/.118 
C·30 101.73 501.68 1001.66 

SPECIALS 
Timex/Sinclair Comp.,rter 
Zenith 'lVM-121 Green Phosphor Monitor 
INTEl Tllker Tullo Sp."h Sy.'.m 
Epsol\ Dkidata Plowrller pr inters available 
Brother Darsy Wheel Printer 
STARWRlTER Daisy Wheel Plinter FlO 
We Slack AMOEK Monitors 
Watanabe Intelligent Plotter 1095 
Stalicide anti-slatic spray 
dBA$E II 

95 
109 
265 

880 
1445 

6·pen \395 
6 

445 

ALL BOOK and SOFTWARE PRICES DISCOUNTED 
A P Produels 15% OFF 

Synertek SYM-I Micrucomputer SALE 189 
KTM-2jaO Synertek Video and Keyboard 3IIg 
~_~~~!~~.~~~:_~_e~_!_~~.I~~_!.~~~~_' _______ . ___________ ?_~_~ 

14:l Alspa Computer, Inc.] 
The Il'ice-pericrmance leader. Includes zaOA. 1 01 2 lull 8" 
driVes (double density, dooble sided). 3 serial and I parallel 
port, and winchestel' port Prices start at less than S2000. 
~¥..~.~E_~_~~_~_~!!1_i~!~_!~~~ ________ . _____ . _______ _ 

71*"* I data 
~ systems 

Z90-80 64 K 1995 
Z90-82 641<, 1 dooble dens. drive 2245 
LJ7 1.3 Megabyte Dual Drive 1355 
ZI 9 Video Terminal (VT-52 compatible) 695 

IT-I inlelligent Communicalions Tenninal 550 
Z100 16-biV8-bil System CALL 
--------------_._._-----------------------------

800 Computer 649 
400-16K 269 
810 Disk Drive 440 
825 Printer 625 
850 Interface 170 
InSide Atan DOS 18 
..Ioysticks or Paddles 19 
16K RAM (Microtek) 69 
32K RAM (Microtek) 99 
Pilot 65 
Super Breakout 29 
APX Software Call 

A 
ATARr 
SPECIALS 

Micrasoft BASIC 72 
MISSILE COMMAND 29 
ASTEROIOS 29 
STAR RAIDERS 34 
Space Invaders 29 
Music Composer 35 
CaveI'ns of Mars 33 
PAC-MAN 36 
CENTIPEDE 36 
First Book of Atari 11 
AncI10r Modem-AWl 85 
Other Atari products Call 

WRITE FOR CATALOG 
252 Bethlehem Pike ABC t Add 51 25 per Ofder for shipping We pay balance 01 UPS surface 
Colmar. PA 18915 215-822-7727 ompu ers eharges on all prepaid orders Pnees IISied are 00 eash dlScoonl 

baSIS Regular pnces Slightly higher Prices subject to change 



KMMM Pascal for PET/CBM $85
A subset ol standard Pascal with extensions.

- Machine language Pascal Source Editor with cursor

oriented window mode

- Machine Language P-Code Compiler

- P-Code lo machine language I" inslator for optimized

object code

■ Run-time package

- Floating point capability

- User manual and sample programs

Requires 32K Please specify configuration

EARL for PET (disk filelasedf" $65
Editor. Atumbltr. Rlleutir, Linker

Generates relocatable object code usir>g MOS Technology

mnemonics. Disk file input (can edit files larger than

memory). Links .multiple object programs as one memory

load. Listing output to screen of printer. Enhanced editor

operates in both command mode and cursor oriented

"window" mode

ramTromT
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

SUPERSORT). universal wedge. Extramon, etc.

RAM/ROM-4K $75

RAM/ROM - 8K 90

Battery Backup Option 20

SUBSORT by James Strasma $35
Subsort is an excellent general purpose machine language

sort routine for PET/C8M computers. Sorts both one and two

dimensioned arrays at lightning speed in either ascending or

descending order. Other fields can be subsorted when a match

is found, and fields need not be in any special order. Sort arrays

may be specified by name, and fields are random length.

Allows sorting by bit to provide 8 categories per byte. The

routine works with all PET BASICS, adjusts to any memory

size, and can co-exist with other programs in high memorv.

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 fast and easy plotting and

manipulation of graphics on the PET/CBM video display, as

well as SOUND Commands. Animations which previously

were too sl<m or impossible without machine language

subroutines now can be programmed directly in BASIC Move

blocks (or rocketships, etc.). or entire areas of the screen with a

single, easy lo use BASIC command. Scroll any portion of the

screen up, down. left, or right Turn on or off any of the 4000

(8000 on 8032) screen pixels with a single BASIC command,

in high resolution mode, draw vertical, horizontal, and ciagonal

lines. Draw a box. fill a box. and move it around on the screen

with easy to use BASIC commands. Plot curves using either

rectangular or polar co-ordinates (great tor Algebra. Geometry

and Trig classes.)

The SOUND commands allow you to initiate a note or series

of notes (or even several songs) from BASIC, and then play

them in the 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

him FORWARD, raise or lower his plotting pen. even flip the

pen over to erase. Turtle commands use angles measured in

degrees, not radians, so even elementary school children can

create fantastic graphic displays.

Specify machine model (and size], ROM type (BASIC 3 or 4)

SuperGraphics in ROM S45

Volume discounts available on ROM version for schools.

NEW

VERSION

Iir PET/CBM

FLEX-FILE is a set of flexible, friendly programs toailow you lo

set up and maintain a data base. Includes versatile Report

Writer and Mail Label routines, and documentation lor pro

grammers to use Data Base routines as part of other pro

grams

RANDOM ACCESS OATA 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 as file output m 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 on 4040). Labels may oe 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

via type code or field condition is supported.

REPORT WRITER

Flexible printing format, including field placement decimal

justification and rounding Define any column as a series 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 selection,

including field within range, pattern match, and logical func

tions can be specified

FLEX-FILE II by Michael Riley $110
Please specify equipment configuration when ordering.

DISK I.C.U. $40
Intensive Care Unit by LC. Cargile

COMPLETE DISK RECOVERY SYSTEM FOR GSM DRIVES

- edit disk blocks with ease

- duplicate disks, skipping over bad blocks

- complete diagnostic facilities

- un-scratch 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

Backus disk available. S10 additional

PROGRAM YOUR OWNEPROMS $75
Branding Iron EPR0M Programmer for PET/CBM software for

all ROM versions Includes all hardware and software to pro

gram or copy 2716 and 2532 EPROMs

PORTMAKER DUAL RS232

SERIAL PORT $63
Two ports with full bipolar RS232 buffering Baud rates from

300 to 4800. For PET/CBM. AIM, SYM

CBH Software

TCL Pascal Version 1.6

Petspeed BASIC Compiler

Integer BASIC Compiler

CMAR Record Handler

UCSD Pascal (without board)

Wofdcrafl 80

BPl Accounting Modules

Professional Tax Prep Sys.

Intelligent Terminal Emulator

ASERT Data Base

Personal Tax Calc

Dow Jones Portfolio Mgmt

Assembler Development

Legal Time Accounting

135

225

110

110

135

300

300

600

25

375

55

110

80
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FORTH for PET
BY L C. Cargile and Michael Riley $50

Features include

full FIG FORTH model.

all FORTH 79 STANDARD extensions.

Structured 6502 Assembler with nested decision making

macros

full screen editing (same 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 to read and write BASIC sequential files-

introductory manual

reference manual

Runs on any I6K or 32K PET/CBM (including 8032) with

ROM 3 or 4. and CBM disk drive Please specify configuration

when ordering

Metacompiler for FORTH S3Q

simple metacompiler for creating compacted object code

which can be executed independently (without the FORTH

system)

PaperMate

60 COMMAND

WORD

PROCESSOR
by Michael Riley

Paper-Mate is a lull-featured word processor for CBM/PET

by Michael Riley. Paper-Mate incorporates 60 commands to

give you full screen editing with graphics (or all 16K or32K

machinesjincluding 8032), all printers, and disk or tape drives.

Many additional features are available (including most capa

bilities of Professional Software's WordPro 3).

For writing text, Paper-Mate has a definable keyboard so

you can use with either Business or Graphics machines Shift

lock on letters only, or use keyboard shift lock. All keys

repeat.

Paper-Mate text editing includes floating cursor, scroll up or

down, page torward or back, and repeating insert and delete

keys Text block handling includes transfer, delete, append,

save, load, and insert.

All formatting commands are imbedded in text for complete

control Commands include margin control and release, column

adjust. 9 tab settings, variable line spacing justify text, center

text and auto print form letter (variable block). Files can be

linked so that one command prints an entue manuscript. Auto

page, page headers, page numbers, pause at end of page, and

hyphenation pauses are included

Unlike most word processors, CBM graphics as well as text

can be used. Paper-Mate can send any ASCII code over any

secondary address to any printer

Paper-Mate functions with all CBM/PET machines with at

least 16K. with any type of pnnter. and with either cassette

or disk.

To order Paper-Mate, please specify machine and ROM type

Paper-Mate (disk or tape) for PET, CBM. VIC. C64 $40

SM-KIT lor PET/CBM $40

Enhanced ROM based utilities for BASIC 4 Includes both pro

gramming aids and disk handling commands.

BASIC INTERPRETER for CBM 8096 $200

A full interpreter implementation to automatically take advan

tage of the extra memory available with 8096

PEDISK II Systems (ram cars Microtech available.

FILEX IBM 3741/2 Data Exchange Software available.

JINSAM Data Base Management System for CBM.

Comprehensive version available (or most configurations

COPY-WRITER Word Processor for PET/CBM. S159

Works like expensive word processors, plus has added fea

tures like double column printing and shorthand generator.

CASH MANAGEMENT SYSTEM $45

Easy to use disk system Keeps track of cash disbursements,

cash receipts, cash transfers, expenses for up to 50 cate

gories

252 Bethlehem Pike

Colmar, PA 18915 2158227727 A B Computers
WRITE FOR CATALOG

Add S1.25 per order for shipping We pay balance of UPS surface
charges on all prepaid orders. Prices listed are on cash discount
basis. Regular prices slightly higher. Prices subject to change.

KMMM f'1scal for PET/CBM $B5 
A subset 01 standard Pascal With extensions. 
• Machine langJage Pascal Source Editor with cursor 

oriented williaN frode 
• Machine Lan~age P-Code C~iler 
- P-Code to machine language t, anslator lor ~timized 

objec1 code 
- Run·time package 
• floating !Xlint capability 
- User manual and salTll le programs 
ReQuires 32K Please specify cootiguraticn 

EARL for PET (disk file bmd] $65 
Ejillr. AUIIIWtr. R,"'lI r. U,or 
Generates relocatable Jbject COOe using MOS TecI'IloIoJy 
rmemJflics. Disk file inlXlt (can edit liles larger than 
memory). L..ilks ,lTlJltipie object progams as one memory 
load. USling output 10 screen or printer. Erilaoced editor 
operates in txJth command lTOde and cursor oriented 
"wiflbN" mIXIe. 

RAM/ROM 
for PET/CBM 
4K or 8K bytes of soft ROM with optional 
battery backup. 
RAM/ROM is compatible with any large keyboard machille. 
Pl l1;IS 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 stefe data 
or machine code beyml the normal BASIC range. Use 
RAM/ROM TO LOAD A ROM image where you have possible 
confl icts WIth more lhan one ROM requiring the satre socket 
Possible applications include ma::hine language sort (such as 
SUPERSOA'n, universal wedge, Extramon. etc. 
RAMIROM - 4K $75 
RAM/ROM - 8K 90 
Battery Backup Option 20 

SUBSORT by James Slrasma $35 
Subsort is an eKcelient genera! purpose machine language 
sort routine for PET/CBM comPJlers. Sorts bolh one and two 
dimensioned arrays al lightning speed in either ascending or 
descending order. Olher l ields can be subsoned when a match 
is found. and fields need nol be in any special order. Sort arrays 
may be specified by name. and lields are random length. 
Allows sorting by bi t 10 provide 8 categories per byle. The 
routrne woOls with all PET BASICs, adjusts to any merrory 
size, and can co-exisl with other programs in high me/T)(J\l. 

SuperGraphics 2.0 
NEW Version with TURTLE GRAPHICS 

Super Graphics. by John Fluhany, provides a 4k machine 
language eKtension vmich adds 35 lull featured commands to 
Commodore BASIC to allow fast and easy pIottlr.;! and 
manrPJlahon 01 graphICS on the PET/CBM video display. as 
well as SOUND Ccmnands.. AllImatiorts .... 'hich previrusty 
were too slOw a impossible wlthoot machine language 
sutwoutlnes now can be prOl}"ammed directly rn BASIC. Move 
blocks (or rocketships, etc.), or entire areas 01 the screen WIth a 
Single, easy to use BASIC coornand. ScrOit any portlOfl 01 the 
screen up, down, left. or rrghl. TlJ"n on or off any of the 4000 
(8000 on 8032) sCleen piKels with a single BASIC command. 
In high resolution mode. draw venical, horizontal. al"ld diagonal 
lines. Draw a box, fill a box, and move it around 00 the screen 
with easy to use BASIC mnmands Plot curves usir.;! either 
rectangular or polar CO'ordinates (great for Algebra Georrelry 
and Tog classes.) 

The SOUND tormlands allow you to IllItlaleaooteer series 
of ootes (or even several songs) Irom BASIC. and t~ play 
them rn the background mode wllhoot Interfering WIth your 
BASIC program. This allaws your program to run at fiji speed 
With SlmultaleOUS graphics and rrosic. 

Seven re .... TURTLE commands open up a whofe rew 
dimension 10 graphics. Place the TURTLE anywhere on the 
screen. set hIS DIRECTION. turn him LEFT Of RIG HT. move 
tum FORWARO. raISe Of lower hiS pfolllng pen, even flip Ihe 
pen over to erase. Tunle commaflds use angles measured In 
degrees. oot radians. so even elementary school chila-en can 
create fantastic graphic displays. 

Specify machine model (and size). ROM type (BASIC 3 or 4) 

SuperGrapllics in ROM 545 
Volume discounts available on ROM verslOO fOf schools. 

ttEJ:nt[ 
IP ~ 

Ilf PETICa. C •• ,II.n 

NEW 
VERSION II 

FLEX·FILE is a set 01 fleKible, friendly pl'Ograms toallow you to 
sel up and maintain a data base. Includes versatile Report 
Wllter and Mall label routines, and dcocumentahon lor pr~ 
grammers to use Data Base rClJllnes as par1 of other pr~ 

"ams. 
RANDOM ACCESS DATA lASE 
Record size limit is 256 characters. The flJrOOer 01 records per 
disk IS limlled only by recad SIZe and free space on the dISk. 
File maintenance lets you step faward or backward throogh a 
file, <KXI. delete. or chan9/! a record. go to a flJmbe1ed record. or 
lind a record by specilied field (or pantallield). Field IefIgttts 
may vary to alloYl maximum information packing. Both su~ 
totals and sorting may be nested up to.5 lields deep. Any lield 
may be specified as a key. $eQuential lile input and outpol as 
'Hell as lileOOIPUt m WordPro and PaperMate lormat is suppor
ted. Record Sll e, fields per record. and order oi l ields may be 
Changed easily. 
MAIUNIi LABELS 
TYPIcal mail records may be packed 3000 per dIsk on 8050 
(1 400004040). labels may be printed any rumber wrde. and 
may begm in any column ~ition. There is 00 limit on the flJm
ber or order ol lields on a label and complete record selection 
via type code Of field condition is supported. 

REPORT WRITER 
Flexible printing formal mcluding lield pfacemenl decimal 
~st ilica t ion and rounding. Deline any column as a seoes 01 
math Of trig functions periOfmed on other cotumns, and pass 
results such as running tOial from rfIN to (fIN. Tolals. nested 
subtotals, and averages supported. Compfete record select ion. 
includrng litfd wllhin range, pallern matc/"\, and logIcal tunc
trons can be specified. 

FLEX-FILE II by Michael Riley $11 0 
Please speci fy eQuipment conligural ien when ordering. 

DISK I.C.U. $40 
Intensive Cue Unit by LC. Cnglle 
COMPlETE DISK RECOVERY SY5TEM FOR CIM DRIVES 
- edit disk blocks with ease 
- duplicate disks, skipplf"lg over bad blocks 
- complete diagnostic lacillties 
- urrscralCh scratched files 
- check and correct scrambled files 
- recover improperly closed liles 
• eKtensive treatment of relatIVe fl Ies 
• optional output 10 IEEE488 prinler 
- comprehensive user maflUal (an excellent tutol1al on disk 

operation and theory). 
Furnished on copy'protected disk With marual 
Backup dISk available. S1 0 additional 

PROGRAM YOUR OWN EPROMS $75 
Branding Iron EPROM PrOl}"arrwner lor PET/CBM software for 
all ROM verslOflS. Includes aU hardware and sohware to pr~ 
gram Of copy 27 16 and 2532 EPROMs 

PORTMAKER DUAL RS232 
SERIAL PORT $63 
Two ports with lull bipofar RS232 buffenng. Baud ra tes Irom 
300 to 4800. Fer PET/CBM .. AI M, SYM 

CBM Solm .. 
TCL Pascal VerslOi'l 1.6 
Petspeed BASIC Com~ter 
Integer BASIC Compiter 
CMAR Rew"d Handler 
UCSO Pascal (Without board) 
Wordcraft 80 
BPI Accounting Modules 
Professional Tax Prep Sys. 
Intelhg.ent Termrnal Errulalor 
ASERT Data Base 
Personal Tax Calc 
Dow Jones PortlollO Mgml 
Assembler Oeve~ment 
Legal Time Accountrng 

135 
115 
110 
11 0 
135 
300 
300 
600 

15 
375 

55 
110 
80 
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FORTH for PET 
BY L C. cargile and Michael Riley 550 
FeatureS Include. 

lutl FIG FORTH model. 
all FORTH 79 STANOARD eKtensions. 
structured 6502 Assembler With nested decision making 

macros. 
full screen editing (same as when prograrrming in 

BAStel. 
aulo repeat key. 
sampfe programs. 
standard Size screens (16 lines by 64 characters). 
t 50 screens per diskette on 4040, 480 screens on 8050. 
ability to read and WIlte BASIC seQUerlllal liles. 
Introructory manual 
reference mal1J31 

Fkrns on any t6K or 32K PET/CBM (InclUdlflg 8032) WIth 
ROM 3 or 4, and CBM disk olive. Please specitycoollguratlOi'l 
wilen ordering. 
Mebcompller for FORTH S30 

simpfe metacompiler lor crealing compacted object code 
which can be eKecuted Indepefllentfy (Wlthrut the FORTH 
system) 

PaperMate 
60 COMMAND 

WORD 
PROCESSOR 
by Michael Riley 

Paper-Mate IS a lull-leatured WOld processor lor CBM/PET 
by Michael Riley. Paper-Mate incorporates 60 commands to 
give you futl screen editing with graphics 101 all t6K or 32K 
machines (Including 6032). all pl/mers, and disk or tape drives. 
Many addilional leatules are available (Including most tapa· 
bthUes 01 Professional Software's WOfdPro 3). 

For Wilt ing teKl Paper- Male has a delmable keyboard so 
yoo can use With ei ther Business or Grapt\jcs machines. Shilt 
lock on leuers only, or use keyboard shill lock All keys 
repeat. 

Paper-Mate teKt editing includes floal ing cursor. scroll up or 
down, page forward or back., and repealing lnser! and delete 
keys. Ted block handhng includes transler, delete. append. 
save. load. and insert 

All formatt ing commands are Imbedded 10 teKtlor complete 
oontrol Commands InckJde margm cootrol and release. colrmn 
;rjIUSl. Stab settings. varrable line SpaClllQ.lUstify teKl center 
teKt and auto prmt form leller (variable block). Files can be 
linked so that one command pilOtS an entlle manuscrrflt Auto 
page. page headers. page f1Umbers, pause at end 01 page. and 
hyphenation pauses are mcluded . 

Unlike most word plocesSOl's, CBM graphiCS as well as teKt 
can be used. Paper-Male can send any ASCII code over any 
secondary address to any prlOter. 

Paper-Mate tunctlOftS With all CBM/PET machines WI th at 
least 16K, With <WlY type 01 printer. aoo WlIh either cassene 
11 dISk. 
To order Paper' Mate. pfease spectfy machme and RO M type. 
Paper-Mate (disk or tape) for PET. CBM. VIC. C64 $40 

SM-KIT lor PET/CIM $40 
Enhanced ROM based utilities for BASIC 4 Includes both pr&-
~~~~!~.Q_~~ __ ~_~~~~.~_~!~':'9_~~~; ___ ._. __ ______ _ 
IASIC INTERPRETER lor CBM B096 S100 
A lull mterpreter ImplementatlOl'l to automatICally take actvan-

!.~_~.'.~~.~.~.~_~_"!"3il~~~!!!!~_~~.~~ ____ ._._._._ .. _ 
PE01SK 1/ SYllems !rum cgrs Micralecb Inilible. 

tl.l~X. I.I.M_3.7.4IB •• ~'~ •. EI'.h,.o! ••. S.o,,!',! .. ',!!!'b! ...... 
JINSAM 0.11 Bue Managemenl SYIlem lar CBM. 
~_~~~_~~~_~~.~~_~?j~.~~.f_~_~_t __ ~.'!9.~~~~~_~ .... 
COPY-WRITER Won! P~""or lor PET/CIM. S119 
WOfks like expensIVe word processors, plus has added fea-

!.Il!.~_~i~.!~~~:_~!!l_~~!~:~~_~~.~~.!~~.~!~.:._ 
CASH MANAGEMENT SYSTEM S4S 
Easy 10 use disk syslem Keeps track 01 cash disbursements, 
cash recerplS, cash translers, expenses for up to 50 cate

,0"" 
WRITE FOR CATALOG 

252 Bethlehem Pike ABC t AddS11Sper()(derlorsluppng We pay bata",e 01 UPS surlace 
Colmar, PA 18915 215-822-7727 ompu ers charges on aU prepaid orders Pnces liSle<! are on cash d"coun1 

baSIS Regular pnces Slightly hrgher Prrces sublect 10 change 
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but we don't think the body of evidence supports it."

Solid State Is Safer

Congress passed radiation standards lor color TVs

in the late 1960s, but the standards applied only to

new models. Models then in use were not required

to be modified because it was never actually proven

that they emitted dangerous radiation, says the

EIA. The whole scare was triggered when one

manufacturer recalled one model which leaked

radiation through a small vent-hole in the bottom

of the set.

Before Congress passed the regulations, about

25 million color TVs were made between I960 and

1970, nearly all in the late 1900s. It has been esti

mated that 1.3 to 16 percent of these sets exceeded

the radiation limits set by the Food and Drug Ad

ministration's Bureau of Radiologic Health in

197!. Since the average life of a lube-type TV is I 1

years, most of these sets arc- no longer in use.

Nearly all the radiation is emitted from the

vacuum tubes, not the picture tube. After the

scare, manufacturers beefed up the shielding and

turned toward safer solid-state circuitry. By 1972,

virtually all TVs were solid-state. The greatest

hazard is from older TVs which were improperly

serviced, says dene Koschella. who heads the F.IA's

technical training program. It a serviceman did

not replace the tube shielding, orjacked up the

voltage to prolong the life of a lading set, more

radiation than normal may be leaking from the

TV. Due io the nature of the radiation, the dosage

is more acute at close range.

"The radiation decreases rapidly as you back

away from the set," explains Koschella. "We've

taken measurements and found that at four or live

feet there's practically no radiation at all. At any

rate, the radiation we're talking about is very soft.

It's not anything like the radiation you'd get from

an atomic bomb or something. In fact, it will be

absorbed by clothing or glasses."

(That's why the VA doctors calculated radiation

absorption in the eyes and thyroid, areas normally

unprotected by clothing — unless the computerist is

wearing glasses and a neck scart.)

If you are using a pre-1970 set for prolonged

periods at close range, and are still worried about

radiation exposure, Koschella suggests having the

TV checked out to insure that no shielding was

removed and that the picture tube voltage was nol

cranked up. But he emphatically warns against

checking the voltage yourself— the voltage is very

high and probably a lot more dangerous than the

radiation. ©

Plus Sensational Limited-Time Savings

On Ohio Scientific C1P Series personal

computers, Superboard and C1P

accessories, spare replacement parts,

printers, monitors, integrated circuits,

and other computer-related components.

To Order

Call us directly or return order coupon with

your check, money order, or Mastercard or

Visa Account Number. Orders will normally be

shipped within 48 hours after receipt.

$100.00 minimum order.

FREE

Sampler Cassettes with each Superboard IE and

C1P series order!

Taxi (Game), Electronic Equations. Loan Finance, Straight
and Constant Depreciation, Uneven Cash Flows

Tiger Tank, Flip Flop, (Logic Game), Hectic, Black Jack.

Master Mind

Super Sale!
40% Off On Ohio Scientific Superboard II

A Complete Computer System On A Board

Includes full-size 53-key keyboard, video and audio cassette

interfaces; SWAP, Modem, sampler cassettes; manual; 8K

BASIC-in-ROM, with 8K RAM. Requires 5-V/3 amp regulated

DC power supply. 30-day limited warranty. Supply is limited.

ONLY $200.00

HlH Cleveland Consumer Computers & Components

■■ 1333 S. Chilticothe Road, Aurora, OH 44202

TO ORDER: CALL 1-800-321-5805 TOLL FREE

(Ohio Residents Call 216-562-4136)

SUPERBOARD II, S200.00

Send Detailed Catalog/Order Form

Name

Address

State. -Zip.City

Payment by enclosed check or money order or charge to:

. MasterCard □ VISA

Accoun! # Expiration Date

Total Amount Charged or Enclosed $

Ohio Residents Add 5.5% Sales Tax. All Orders Will Be Shipped Insured By UPS Unless

Requested Otherwise.
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bUI we don' t think the body of evidence SUPP0 I"I S il.·· 

Solid State Is Safer 
Congress passed radiation standards fo r color TVs 
in Ihe laIc I 960s, butthc standa rds ap plied onl y to 

nell' mod els. ~ I ode l s then in use were not required 
to be mod ified bccause it w"s ne,'e r actua ll y provcn 
that th e)" emiued dangerous rad iation , sa),s the 
EIA. T hc whole scarc was tr igge red when one 
manufacture r reca ll ed o ne mod el which lea ked 
radiation Ihrough a sma" ve nt-ho le in the bOllo m 
of the se t. 

Befo rc Congrcss passed the regu lations, about 
25 million co lo r TVs we re made between 1960 a nd 
1970. nea rl l' a" in the laIc 19605. It has been esti
matedthat' I.3 to 16 pe rcent of these sets exceeded 
the rad iation li m its set by the Food and Drug Ad
minislration's Burea u of Rad iologic Health in 
197 1. Since the average life of a tubc-t ype TV is I I 
years . most of these sets are no longer in use. 

:'\lea r l)' a ll th e radiation is emiued fro m the 
,'acuum tubes. nOI the picture tu be. After the 
scarc. ma nUf' tClllre rs beefed up Ihe shielding a nd 
Ilirned to\\'ard sare r so lid -s tate circu itr y. By 1972. 
\' i rtll a ll ~ ' " II TVs we re so lid -s laLe. The g reates t 
hazard is i"rom older TVs which we re imprope rl y 
sen ·iced . says Ge ne Kosche" a . \\'ho heads the EIA's 

tec hni ca l tra ining program. I f a se rviceman did 
not rep lace the tube shi elding. orjacked up the 
vo ltage to prolo ng the life of a fading set. more 
rad iat iun tha n l1 o rmaiIllCl)' be lea kin g from the 
T\', Due to th e nature or th e rad iatio n . the dosage 
is morc anile at close ra nge. 

"The radiation decreases rapidl y as )"ou back 
awa r fro m the set," explai ns Koschel la. "We\'e 
laken Ill ct1S Ul'cmcnts and fo und that at four o r fi\'c 
f'cc t thcrc's praClica ll y no radimio n al a ll. At a ll Y 
rate. th e rad ia tio n we' re ta lking about is \'c ry so h . 
Il's not anything like th e radia tion yo u'd gel from 
an alomic bomb o r something. In ract. it wi ll be 
absorbed by clothing or g-Iasses." 

(That's why the V A doctors calculated rad iation 
absorption in th e eyes and th yroid , a reas no rm a ll y 
unprotected by cloth ing - unless I he com p"teriSl is 
weill 'ing glasses a nd a neck sca rf. ) 

I r yo u a re using a p re- 1970 set ror pro longed 
periods a t close range , a nd arc still \\'()fTied about 
radiation ex pds ure. Kosche lla suggests havi ng th e 
TV checked out to insure that no shi elding \\"IS 

removed and that th e p icture tube volt<lgc was not 
cranked u p. But he emphati call y wa rns agains t 
chcck ing the vol tage }'o lil'self - th e voll ::lgc is ve l'}' 
hi g h a nd probably a lot mo re dangeroLls than the 
rad iatio n . © 

Super Sale! 
40% otf On Ohio Scientific Superboard II 
A Complete Computer System On A Board 
Includes fu ll-size 53-key keyboard, video and audio cassette 
interfaces; SWAP, Modem, sampler cassettes; manual ; 8K 
BASIC-in-ROM, with 8K RAM. Requires 5-V/3 amp regulated 
DC power supply. 3~-day limited warranty. Supply is limited. 
ONLY $200.00 

Plus Sensationat Limited-Time Savings 
On Ohio Scientific C1 P Series personal 
computers, Superboard and C1 P 
accessories, spare replacement parts, 
printers, monitors, integrated circuits, 
and other computer-related components . 

To Order 
Call us directly or return order coupon with 
your check. money order. or Mastercard or 
Visa Account Number. Orders will normally be 
shipped with in 48 hours after receipt. 

. $100.00 minimum order. 

FREE 
Sampler Cassettes with each Superboard II and 
C1P series order! 

Taxi (Game). Electronic Equations. loan Finance. Straight 
and Constant Depreciation. Uneven Cash Flows 

Tiger Tank. Flip FlOp. (logic Game). Hectic, Black Jack. 
Master Mind 

111511 Cleveland Consumer Computers & Components 
1333 S. Chillicothe Road. Aurora, OH 44202 
TO ORDER: CALL 1-800-321-5805 TOLL FREE 
(OhiO Residents Call 216·562-4136) 

o SUPERBOARD II, $200.00 

o Send Detailed Catalog/Order Form 

Name ____________________________________________ ___ 

Address ____________________________________________ _ 

City _____________________ State' __________ Zip ____ _ 

Payment by enclosed check or money order or charge to: 

o MasterCard 0 VISA 

Account 11 ______________ __ Expiration Date ______________ __ 

Total Amount Charged or Enclosed $, ________ __ 

Ohio Residents Add 5.5% Sales Tax. All Orders Will Be Shipped Insured By UPS Unless 
Requested Otherwise . 
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Expand
your

VIC to 80
columns.

NOWYOU CAN GET A $30.00 FACTORY REBATE WHEN YOU

PURCHASE A QUANTUM DATA VIDEO CARTRIDGE OR VIDEO COMBO

CARTRIDGE!!

The QDI 40/80 Video Cartridge and Video Combo Cartridge
is the means to upgrade the V1C-20 computer to a 40 x 24

or an 80 x 24 character display, providing a wealth of new

uses for the VIC-20. With appropriate software, you can now
accomplish quality word processing and various business
functions that previously were very difficult with only the
VIC's standard 22 character video display.

40/80 VIDEO CARTRIDGE 0-K memory: $219.95
40/80 VIDEO COMBO CARTRIDGE w/16-K RAM: $319.95

Features a high quality 8x8 dot matrix.
Character-by-character reverse video attributes allowing
adjacent characters to have different attributes.

All features are accessible through BASIC using POKE
commands.

Black & White composite video.
Plugs directly into the VIC-20 memory expansion slot or the

QDl Mini-Mother and Maxi-Mother boards.
Contains 2K of CMOS internal video RAM; no system RAM

is used by the Video Cartridge.
40 Columns can be viewed using your home TV. while 80
columns require using a video monitor.

Offer expires 12:00 midnight US, pacific standard time, December 31, J982. -.

QOI
MaxJ-Mother:

$99.95

SPECIAL INTRODUCTORY OFFER

$15.00 FACTORY REBATEIII

- Adds 6 slots to the memory

expansion port.

- Three slots fixed and three slots

power switch selectable.

• On board master reset button

allows you to reset cold start your

VIC-20 without powering down.

• .1" Cannon rear connector accepts

common external power supply

when fuse is removed.

• Simple plug-in installation.

• Small size 5x8 inches encased.

QDI

RS-232C
Interface:

$49.95

Provides RS-232 voltage conver

sion for VIC serial port

Allows use of a wide variety

of RS-232 peripherals including

printers, modems and voice

synthesizers

Low power CMOS circuitry

requires no external power supply

Small size: 2fe x 3 inches

QDI
Mini-Mother:

$59.95

Adds 3 slots to the memory

expansion port

Removable card guides allow

either boards or cartridges

Requires no additional

power supply

Fused to protect VIC power supply

from overload

Simple plug-in installation

QUANTUM (714)966 6553
F1ATA IMP DEALER HOTLINE |714| 754-1945
UM I M, IllU. 3001 Redhill Bldg. 4, Suite 105, Costa Mesa, CA 92626

Shipping cost nor included — VISA & MASTERCARD accepted. Dealer inquiries are welcomed.

For further information please contact your local Commodore dealer or QUANTUM DATA for a

listing of dealers near you. All the above prices retail in US dollars

NOW YOU CAN GIET A $30.00 FACTORY REBATE WHEN YOU
PURCHASE A aU~~NTUM DATA VIDEO CARTRIDGE OR VIDEO COMBO 
CARTRIDGE" 

The 001 40/BO Video cartridge and Video Combo Cartridge 
is the means to upgrade the VIC -20 computer to a 40 x 24 
or an 80 x 24 character display. providing a wealth of new 
uses for the VIC-20. With appropriate soltware. you can now 
accomplish quality word processing and various busi~ss 
functions that previously were very difficult wi fl 
V ies standard 22 character video display. 

40/ 80 VIDEO CARTRIDGE O-K memory. $219.95 
40/ 80 VIDEO COM80 CARTRIDGE w/ I6-K RAM: 5319.95 

• Features a high quality 8 x 8 dot matrix. 
• Character-by-character reverse video attribu tes allowing 
adjacent..ct:~racters to have different attributes. 
Allfe1it~",~are accessible through BASIC using POKE 
cOri)maoos. 
Bladk & ite composite video. 

• Pfbgs directly into the VIC-20 memory expansion slot or the 
001 Mini-Mother and Maxi-Mother 5oards. 

• Contains 2K of CMOS internal video RAM; no system RAM 
is used by the \'Ideo cartridge. . 

• 40 Columns can be viewed using your home T.V. whIle 80 
co lumns require using a video monitor. 

Offer expires 12:00 midnight US. pacific standard time. December 31. 19B2. 

001 
Maxi-Mother: 
S99.95 

SPECiAl INTRODUCTORY OFFER 
S15.00 FACTORY REBATE"I 

• Adds 6 slots to the memory 

001 
RS-232C 
Interface: 
$49.95 

• Provides RS-232 voltage conver
sion for V IC serial port 

• A llows use of a w ide variety 
o f RS-232 peripherals including 
printers. modems and voice 
synthesizers 

• Low power CMOS circuitry 
requires no external pow er supply 

• Small size: 2'h x 3 inches 

• slots to the memory 
expansion port 

• Removable card guides allow 
either boards or cartridges 

• Requires no additional 
pow er supply 

• Fused to protect V IC power supply 
from overload 

• Simple plug-in installation 

QUANTU M 1714) 966-6553 

DATA INC DEALER HOT LINE 1714/754-1945 
, • 3001 Redhill Bldg. 4. Suite 105. Costa Mesa. CA 92626 

Shipping cost not Included - VISA & MASTERCAAD accepted. Dealer inquiries are ........elcomed. 
f or fu rther information please conraa your local Commodore dealer or OUAl\JTUM DATA fo r a 
ltstJng of dealers near you. All the above prices retail in US dollars 
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Part II:

77;/.* is the conslusion ofa tutorial begun last month. Part II demonstrates how to handle complex multiplication in

machine language. Though specific to Commodore machines, the techniques can apply to any microcomputer. In

addition to providing an introduction to the use of SYS which allows you to take advantage of the machine language

routines in your BASIC'S ROM chips — this article also demonstrates a way to pass information between BASIC and

machine language.

How To Use SYS
John C. Johnson

McKinney.TX

With knowledge of the subroutines discussed last

month, it is now possible to write some extremely

powerful machine language extensions to BASIC

with reduced effort. Our example problem is a

complex arithmetic subroutine; the complex multi

plication portion will be discussed in detail. This

problem was selected both because it is useful and

because it illustrates the concepts of multiple inputs

and outputs. (A discussion of the rules for complex

arithmetic is given in Ruel V. Churchill's Complex

Variables and Applications, McGraw-Hill, I960.) The

format for the statement is that given last month in

line 200. A and B are the outputs, and C, D, E, and

F are inputs; the asterisk (*) signals complex multi

plication. The sequence of steps required to pro

duce the result is given below.

1. Fetch the operation character (* or/) and

save it.

2. Save the line scanner address for later use.

3. Scan past the output variables.

4. Evaluate each input expression and save it.

5. Save the line scanner position onto the

stack, and reset the line scanner to locate the

output variables.

6. Test for operation character.

7. Perform the multiplication operation for

the real part.

8. Save the result in the output variable # 1.

9. Perform the multiplication operation for

the imaginary part.

10. Save the result in output variable #2.

11. Fix up the stack and CHRGFT address.

A description of the program operation tied to

the above description follows. The initialization

portion is contained in lines 52 to 64. The purpose

of this section is to change the L'SR vector to point

to the start of the subroutine to allow a call with

SYS 0. This is important because the conversion

time for ASCII 0 is quite efficient, but the time to

convert 30747 is substantial.

For example, you could avoid this by assigning

30747 to some variable and call by SYS A1. The

efficiency of this approach is slightly better than

SYS 0, but lacks the programming convenience.

The initialization also sets the top of memory to

protect the machine code from BASIC strings.

Type SYS 30720 to initialize; the screen will clear

and show READY.

The first two steps are accomplished by lines

68-73 and 77-80, respectivelv. The line scanner is

operated to retrieve the operation character, * or /,

to determine which of two subroutines will be

active. Some error checking is accomplished, and

the address of the line scanner is saved.

Accommodating Commodore BASIC

Step 3 is accomplished by lines 84-89. This section

merely scans the line for all items between the

commas so the line scanner will be positioned lot-

accessing the inputs. One may ask, "Why omit

picking up the output addresses at this point?"

The reason is strategic and involves the way in

which Commodore BASK: handles variables that

are subscripted.

The subroutine as written allows subscripted

variables as inputs and outputs. If an array ele

ment's address is determined before computing

the inputs, then the output variable's location may

change. This will occur only when a variable is
used as an input before it has been defined. The

BASIC interpreter will put the variable into the
variable list and move array elements as necessary.

If the destination variables are skipped at this
point and all inputs are evaluated first, this problem

will not exist.
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How To Use SYS 
John C Johnson 

McKinney, TX 

With kn owled ge o f the subroutines d iscussed last 
mo nth , it is now possible to wri te some ex tremely 
powerful machine lang uage extensions to BAS IC 
with red uced e ffort. O ur exa mple problem is a 
complex arithmetic sub ro utine; the complex mul ti
plica tion po rtion will be d iscussed in de tai l. T his 
problem was selected both because it is useful a nd 
because it illustrates the concepts of mul tiple in puts 
and o utp uts. (A d iscussion of the ru les fo r complex 
arithmetic is given in Ruel V. Churc hill 's COII/plex 
\ 'ariabies (/lid Applica/ions, McC raw- Hill , 1960. ) The 
fo rmal fo r the stateme nt is that given last month in 
line 200. A and B a re the outpu ts , a nd C, D, E, a nd 
F a re in puts ; the aste risk (*) signa ls com plex mul ti
plica tio n. The sequence of steps req ui red to pro
duce the result is given below . 

I. Fetch the operation character ('" o r /) and 
save It. 
2. Save the lin e scan ner add ress fo r later use. 
3. Scan past the outp ut va riables. 
4. Eva luate each in put express ion and save it. 
5. Save the line sca nne r positio n onto the 
stac k. a nd reset the line scanne r to locate the 
output variables. 
6. T est for operation cha racte r. 
7. Per form the multi p lication o peration fo r 
the real pa rt. 
S. Save the resul t in the o utput va riable # I. 
9. Pe rfo rm the multi pli cation o peration fo r 
the imaginary part. 
10. Save the resu lt in o utpu t va riable #2. 
II. Fix up the stack a nd C HRCETadd ress. 

A description of the program operatio n tied to 
the above description fo llows. T he ini tialization 
portion is conta ined in lines 52 to 64. T he purpose 
of this section is to change the USR vecto r to POlllt 

to the stan of th e subroutine to a llow a ca ll with 
SYS O. T hi s is important beca use the conve rsion 
time fo r ASC I! 0 is q uite effi cie nt, but the ti me to 
conve rt 30747 is substantiaL 

For exam ple, yo u could avo id thi s by ass igning 
30747 to some va ri ab le a nd ca ll by SYS A I. T he 
e ffI ciency of this approach is slightly bette r than 
SYS 0 , bUllacks the programmin g conven ience. 
T he in itia li za tion a lso sets the lOp o f memory lO 
protect the machine cod e from BAS IC strings. 
Type SYS 30720 to initial ize; the screen will clea r 
a nd show REA DY. 

-The first two steps are acco mplished by lines 
68-73 and 77-S0, respecti ve ly. The line scanner is 
operated to retri eve th e operatiu n character, :;: o r I. 
lO dete rmine which of two subro utines will be 
active. Some er ror checkin g is acco m plished , and 
the ad dress of the line scanner is saved. 

Accommodating Commodore BASIC 
Step 3 is accomplished by lines 84-89. T his senion 
me rely scans the line for all items between the 
commas so the line scanner " ill be pos itioned for 
accessing the in puts. O ne 1l1ay ask . "vVhy om it 
picking u p the o utp ut addresses at thi s point?" 
T he reason is strategic and invo lves the \\'ay in 
",hieh Commod ore BAS IC hand les va riables that 
are subsc ri p ted . 

The subroutine as written allows subscripted 
variables as inp uts and o utp uts. Ifa n a rray ele
ment's add ress is de termined before comp utin g 
the in p uts , the n the output va riable's location mal' 
cha nge. T hi s will occur onl y whe n a va riable IS 

used as a n in p ut before it has been de fin ed. T he 
BAS IC inte r preter wi ll pu tthe va ri ab le into the 
va ri able list and move array eleme nts as necessary. 
I f the destination va riables are skip ped at this 
point and all in pu ts are evaluated fir st, thi s problem 
will no t ex ist. 



Simplify your printer set-up with

SMART ASCII $59.95
At last! A simple, convenient, low-cost printer interface.

It's ASCII: connects the VIC or '64 to your favorite parallel
printer {Epson, Microline, Smith-Corona TP-1, etc.).
Ifs SMART: translates unprintable cursor commands and
control characters for more readable LISTings.

Converts user port into parallel port with Centronics protocol, ad
dressable as Device 4 or 5. Three print modes: CBM ASCII (all
CAPS for LISTing); true ASCII (UPPER,-'tower case for text); and

TRANSLATE {prints (CLR), (RED). (RVS). etc.). For any size
VIC or the '64. Complete with printer cable and instruction*.

jj $29.95
We've been waiting for this one: an arcade-quality game worthy of
our reputation! This frenzied insect attack threatens even the jaded

arcade junkie. Swarming screen action intensifies through 5 dare-
proof skill levels — a simmering cauldron of color and sound!

Requires SK memory expansion, joystick and nerves of steel.

UN-WORD PROCESSOR 2... $19.95
The improved UN-WORD retains the practicality and
economy of the original. Easy-to-use text entry and screen
editing. Use with any size VIC {5K to 32K). Supports VIC
printers, RS-232 printers, and now parallel printers', too.
Handy user Menu selects: single- or double-space, form
feed, print width, number of copies. Supports printer control
codes. With complete documentation.

"Parallel printers require an Interface. See SMART ASCII

VIC-PICs. .IMPROVED!. .$19.95
Now with hi-rez draw routine for your joystick PLUS hi-

rez dump to VIC printer. Features 19 fascinating hi-rez

digitized pictures. Capture your creativity, or ours, on

paper. Amazing fun!

GRAFIX DESIGNER $14.95
Design your own graphic characters! Recall, erase, edit, copy,

rotate. . . save to tape or disk for use in your own programs. Simple

to use. Includes examples and demo routines.

GRAFIX MENAGERIE $14.95
Three-program set shows off VIC graphics potential for art. science.

music, business. . .learn by seeing and doing. Contains BASIC

plotting routines you may extract and use.

TERMINAL-40 $29.95
Join the world of telecommunications in style:
40-character lines and smooth scrolling text for easy
reading! All software — no expensive hardware to buy. 4K
(or larger) Receive Buffer with optional dump to VIC
printer. Function key access to frequently-used modes. Fully
programmable Baud. Duplex, Parity. Wordsize, Stopbit, and

Linefeed: supports control characters. Requires ViC-20, SK {or
larger) memory expansion and suitable modem. With 24 p. manual
and Bulletin Board directory.

VIC-aO Is a trademark o( Commodoie Business Machines

ORDER DESK

Open 9 am - 4 pm

(816) 254-9600
VISA/Mastercard add 3%

CO D. add 13.50

MAIL ORDER: Add $1.25 shipping
and handling. Send money order for

fastest delivery. VISA/Mastercard add

3% (send # and exp. date). Missouri

residents include 4.6% sales tax.

Foreign orders add $5 shipping and
handling.

Mi^inprv All progtams on
MIDWEST high quality digital
&II«ma cassette tape.

nivKw associates „,_, , ,
—I Write tor free brochure.

PO BOX 6148, KANSAS CITY, MO 64110 Dealer inquiries invited.

SOFTWARE FOR THE NEW

COMMODORE64-
'64 TERMINAL {$29.95).Same impressive features as
TERMINAL-40: smooth-scrolling. 40-character lines. VIC

printer dump, etc. GIANT 24K Receive Buffer. No memory
expansion required.

'64 GRAFIX SAMPLER ($14.95). Indulge in the graphics
splendor of the '64. Interact with demos of techniques such as

plotting of points, lines and 3-D objects; drawing in the hi-rez
mode (joystick control): animating sprites; plus assorted
graphics displays. Routines may be extracted for use in your own
programs.

'64 PANORAMA ($19.95). Explore picture graphics
on the amazing '64! Nineteen fascinating digitized pictures PLUS

hi-rez draw routine for your joystick AND hi-rez dump to
VIC printer. Capture our pics or your creativity on paper.

"64 BANNER/HEADLINER ($19.95). Make
GIANT banners and posters with your '64 and printer. Sup

ports VIC printers. RS-232 printers (requires interface), and

parallel printers (requires Smart Ascii).
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Simplify your printer set-up with 

SMART ASCII .... $59.95 
At last! A simple. convenient, low-cost printer interface. 
It'. ASCII: connects the VIC or '64 to your favorite parallel 
printer (Epson. Microline. Smith·Corona Tp· l, etc.). 
Ir. SMART: translates unprintable cursor commands and 
control characters for more readable LiSTings. 
Converts user port inlo parallel port with Centronics protocol. ad
dressable as Device 4 or 5. Three print modes: CBM ASCII (aU 
CAPS for liSTing); true ASCII (UPPER/lower case for text): and 
TRANSLATE (prints (CLRJ, (REDJ . (RVSJ. etc.l. For any otze 
VIC or the '64 . Complete with printer cable and instructions. 

snNGERt •....... $29.95 
We've been waiting for this one: an arcade· quality game worthy of 
our reputation! This frenzied Insect attack threatens euen the jlIded 
arcade junkie. Swarming screen action intensifies through 5 dare
proof skill levels - a simmering cauldron of color and sound! 
Requires 8K memory expansion. joystick and nerves of steel. 

UN·WORD PROCESSOR 2 ... $19.95 
The improved UN-WORD retains the practicality and 
economy of the original. Easy-to-use text entry and screen 
editing. Use with any size VIC (5K to 32K) . Supports VIC 
printers, RS-232 printers. and now parallel printers' • too. 
Handy user Menu selects: single- or double-space. form 
feed, print width , number of copies. Supports printer control 
cudes. With complete documentation . 

'Parallel printers require an Interface. Sell: SMART ASCII 

ORDER DESK 
Open9am - 4pm 

(816) 254-9600 
VISA/~tfl'u.fd odd 3% 

c.o D. Mid 1350 

MAIL ORDER: Add $1.25 sh;pp;ng 
and handling. Send money order for 
fastest delivery. VISA/Mas tercard add 
3% (send Nand expo date). Missouri 
resIdents Include 4.6% sales lax. 
Foreign orders add $5 Shipping and 
handling. 

AU programs on 
high quality digital 
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Write for fr" brochure. 
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VIC-PICs .. IMPROVED! .. $19.95 
Now with hl-rez draw routine for your joystick PLUS hi
rez dump to VIC printa'. Features 19 fascinating hi-rez 
digitized pictures. Capture your creativity. or ours, on 
paper. Amazing fun! 

GRAFIX DESIGNER .. .. . . ... $14.95 
Design your own graphic characters! Recall, erase. edit, copy. 
rolate ... save to tape or disk for use in your own programs. Simple 
to use. Includes examples and demo routines. 

GRAFIX MENAGERIE ........ $14.95 
Three-program set shows off VIC graphics potential for art. science, 
music. business ... Ieam by seeing and doing. Contains BASIC 
plottlng routin" you may extract and use . 

TERMINAL-40 . . . . . . . . . . . . . . $ 29.95 
Join the world of telecommunications in style: 
4O-character linea and smooth scroning text for easy 
reading! All software - no expensive hardware to buy. 4K 
(or larger) Receive Bufter with o pHonal dump to VIC 
printer. Function key access to frequently-used modes. Fully 
programmable Baud. Duplex. Parity . Wordsize, Stopbi!' and 
linefeed: supports connol characters. Requires VIC-20, 8K (or 
larger) memory expansion and suitable modem. With 24 p . manual 
and Bulletin Board directory. 

VIC·2Q Is a trademark 01 Commodofe BusIness Machines 

d",cing SOFTWARE FOR THE NEW 

~~MMODORE64~ 
'64 TERMINAL (S 29 .95).Same impressive features as 
TERMINAL·40: smooth-scrolling . 40-character lines. VIC 
prin ter dump. e tc. GIANT 24K Re ceive Buffer . No memory 
expansion requi red. 

'64 GRAFIX SAMPLER ($14.95). Indulge;n the g<aph;cs 
splendor of the '64. Interact with demos of techniques such as 
plotting of points. lines and 3·D objects: drawing in the hi· tez 
mode ijoystick control): animating sprites: plus assorted 
graphics displays . Routines may be ex tracted for use in you r own 
programs. 

'64 PANORAMA (S19.95). Explo<e p;ctu,e g,aphks 
on the amazing '64! Nineteen fascinating digitized pictures PLUS 
hi-rez draw routine for your joystick AND hi·rez dump to 
VIC printer . Capture our pics or yo ur creativity on paper . 

'64 BANNER/ HEADLINER ($19 .95). Make 
GIANT banners and pos ters with your '64 and printer. Sup
ports VIC printers. RS-232 printers (requ ires interlace). and 
paralle l printers (requ ires Smart A.sciil . 
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BUSINESS and UTILITIES

PORTFOLIO MANACI.MEST (Apple only)

IS. ItJKtl 1)111] -HA\A(,f MINI pa.tai. HI wiiren riy • UK) bmtfl li> h.lp HUf

fnicliciirtithichirrariiiinivrlv and ninlnuoniillt laid our Ih. »<.! iniv Jctinfiin l.r

I'ORTFOI.JOWAr.AGLILMinmoqinlin nr..I.>=,.>nal;,«,!» h11h ik.II nol only prok.c

laillalu

I Oi.lcn

PERSONAL FINANCE SYSTEM (A>ailabl£ for all computers)

fln^ nl26 U"rl d«Pinrd < in].* h. nrnnlh nif by p*lT nFS "ifc Pi*-n prrhj.nr mnnirily but qt

Price: WJ.9S Disli

XT MASTER I

Tl XIHA.VFI B iilvi Inlf ilari
t]!K of RAM. Afplfindue ROM .

II.M MAMLrl arc LOLU.tt.LSL LXLLLTL NONUN IS>LNI MLHdL S1UK. KLMJM DELETE. 5*VE

COFV I MIL KLPLALL U-Mt.WOVL.LLMilH.LIii HLSAVL. CLLAK. AUIO. KETHY A Pit M). SET

WAV.AL CHANGE BCRATO! SHOlk CATALOG MOW. V CtlMPAftL ^l H. Dl&PLAV. HELP

INTELINK lAtarj Onlyl

<n» BASIC.

SHOPPING LIST (Alwi ..nt;]

SHOWINGUSTU-unId™ nn.lKimvnifWic
ysa still IrUUllngi v< ql<rr..i!.,nrllh.ridlipl*vl"

Price; SI2.13 CUUIIC SI6.95 Dnkcl

.1)!i.tiii*i.ipr.liiqli.l:triLtrlii-1i.lil<i!M Addic

OPTIMIZER (Avaniblt Tm ill CDrnpulinl

Itrln n TAX OPTIHI7fR .. T». rf.du, uhl.

Plicc: 551.95 DrvkcSTOCK MASTER STOCK PLOT | Apple 4BKI

long >hnn trim gainv P f . I nor «.s (I>J. SI pi NASDAQ] and MHHE.'Y.... nut pl-l [HlHr.Surir pill r'hrUnryo! any

TUBNKilY AND MENU (Atari nnly) PriceSI7.93 Dlsknir

-11S DOS ! 0 and IKIidn .ni.thr. pngnH MENU KENU HtH Ft" cnmr.ii> of v«ui diik<llr arphafctt.ealfv. and

Dnm.tilhKunn.ng.it.niEASICp'n9r.mnnlh.di!ktlljl>kt«pi"sa!injl!Vt1.TLI!M4EVa~dMENUD'oi.idjvou

STOCKAID lAtati otth ) Price: S'9.95 Disktur

Hi.l. Inriiidrd I

WIM1H ,1 a ,.

- Tbr r i d.,,i. I., •Ibi

PLAYER-MISSII EGH IPH1CS TABLET (Alarionijl Pfice: S19.95 Disk!

GRAPHICS MUUL 7 N* k.r>a«r ulll v'iu hwv ID read tltt IdCMhrB <i' thim I'nv blscb nn kDH graph paprr a

LIFE CYCLE ANALYSIS AND DLPRECIATION I Apple dnkellc unl)) MeeSl).U DMt
ttm

di.[.ln I1*dll»

ibyl

<hrdu

MICROMAGIC (Applj disktlTf null)

aii irfinman

comDu.,. infotmalit,

Ulth™ *nn A^
Uwiidr No^h A

IIP M Dhll
Add J! ill in iti.

bmu

(,,,m DYNACOMP

ORDERING INFORMATION
.d tad .K.pprf ..ih.. 46 houn Wtaij .n]o« piynwnl ««ri onfa ^.nd include the app.i.pnarc

II Myin, h, VISA ~ Dm Ca.d. ,r>clu« all mmben ..n r-.d P-rch.se otto, acc^d

i.rrin- Add IS* [AS Mail)

hud di.l.ll. prWllH >«ch B* Hupp, d(ill)Kn! .,,(. wcinr.d CP M l.itn.at) Ci,.,.am.iur.und.F
t or BAUC.HD

DYNACOMP, Inc. (Dep.E)
1427 Monroe Avenue

RochcMer. New York 14618
2-1 hour message .ind order phone; |716) 442-8731

Toll free order phones: (800) 828-6773

(800) 828-6773

Office phone [9AM-5PM EST): (716) 442-8960

EDUCATION

HODCL POnr.l fAppltJHKonlil
1.1I1O1H.I nmi.1. IHvi-ui cMldiirachrr I'r.'

.hlld..nlri.n..g.l|-, i,,7. liOIHil PODCtllll.

STATISTICS and ENGINEERING

DK.IiALrlLtbRlAMllafeicfiHjIlciiinpiiIciM

1)1 (il IAI. 1111L H 11 a 111 mpif h #r.*i. r <!ar n p.irf . .m i.q p

PilHs s.if.s; Ciamc sj.i.1? Di>kntc

i.tTi.ia and cdil

DATA SMOOTHER I Sol aiailiM* for Ati

I OL Kll K r\NAl YZEB |A>lJI>tllc fai i" oimpuicrsP Piicr 51". 15 Cuhih SI3.95 Dlikcm

!-■ I

rF<i (TransftrFuncti™ Inali^crl Piict: 511.95 S23.95 DifklRe.
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Step 4 activates the expression evaluator and

computes input expressions. This is done by lines

93-107. The program sets the number of inputs to

four (line 93), and a loop evaluates the input ex

pressions and stores them in memory locations

labeled V 1 to V4. Some error checking is also

employed. When this loop is finished, the last

input will be in V4 and will also remain in the

floating accumulator.

Step 5 is accomplished by lines 1 11-1 18. This

step saves the line scanner address onto the 6502

stack. It will be necessary to restore it before re

turning to BASIC. The line scanner position is

reset so that the subroutine is left in a position to

scan for the output variables.

Step 6, lines 122-127, is required to direct the

subroutine to the proper segment of code. This

method is adequate for small table sizes like this

example, but for larger table sizes this technique

would certainly not be optimum. An alternate

technique can be found in the MONITOR listing

in the PET manual.

Steps 7 and 9 (lines 160-178 and 181-196,

respectively) begin the actual computation for a

complex multiply. The real part is computed first,

and the result in line 173 is incorrect by a sign

which subroutine NEGATE corrects. Step 9 does

much the same thing for the imaginary part.

Steps 8 and 10 are identical in code allowing
the use of a subroutine. DEST, lines 2 1 7-260.

activates the variable lookup for each output vari

able and stores the contents of the FACC there.

This subroutine could be used for any number of

numerical outputs. Lines 250-256 handle the special

case when the output variable is IN'I EGER.

Lines 217-227 handle the divide option and

cause the FACC to be divided by the magnitude of

the complex divisor which was calculated in lines

131-154 if a divide was specified. In this way the

complex multiply section is common to both and

saves memory. Lines 228-233 saves the FACC
temporarily onto the stack, and lines 235-241

restore the FACC to allow the use of subscripted

variables as outputs.

Step 11, lines 204-208, concludes the sub

routine by retrieving the line scanner address from

the stack and placing it into TXTPTR. When

BASIC resumes control, the line scanner will be

positioned at the end of the calling statement either

on a colon or null character to allow BASK: to

continue normally.

Speed Increases

The above technique for creating machine language

subroutine linkages with BASIC offers considerable

flexibility in passing information between the
BASIC program and the subroutine. It avoids the

problem of having to POKE and PEEK the trans

ferred information.

The program, as written, incorporates a few

optimizing decisions both from the standpoint of

conserving memory and speeding execution. No

claims are made that the program is optimum in

either respect. Optimizing" in either case is fre

quently accomplished at the expense of the other.

The program was written, however, in a manner

thai would make the linking concepts described

easy to understand.

Ultimately, the results will be put to the test

with timing comparisons and with as many different

results as there are people trying them. My results,

which may not be optimum, show about an eight

percent faster execution for a complex multiply

and about 30 percent for a complex divide. These

results were obtained by carefully allocating the

variables for BASIC so that the variable lookup

times would be minimized; however, in actual

programs the machine language version could

show even greter improvement.

The algorithm for the BASIC and machine

language versions are the same: they even use the

same arithmetic subroutines in ROM. The only

Expression Evaluator Summary

1. Uses the line scanner, CHRGET. to obtain

input

2. Starts with the current position of the line

scanner.

3. Alternate entry poinl SCO I causes the line

scannei t<> back up one address location before

evaluating an expression.

4. Uses am valid formal fora BASIC statement

that can In1 iwd on the right-hand side of an

equals si^n.

5. Leaves ev:iluated numeric results in the

floating accumulator, FACC.

6. Leaves the line scanner on the separator

character (comma, colon, or null).

7. Leaves pointers to the location ofthe string's

length and address in the table at $14 and

$15.

8. Leaves ST sei to the type of result.

saving comes from the variable lookup, which must

be done twice for a BASIC program and only once

for the machine language version. More compli

cated subroutines could save considerably more

time than this.

Mr. Johnson has offered lo supply tape or disk copies

of the program for Commodore computers. Send tape (or
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Ste p 4 acti va tes the expression evaluator and 
compules input expressio ns. This is done by lines 
93- 107. The program sets the numbe r o f inpuls LO 
fo ur (line 93), and a loop e valuales the inpul ex
pressions and Slo res lhem in me mo ry localions 
labeled V I lO V4. Some error checkin g is also 
employed . Whe n this loop is fin ished , the lasl 
inpul will be in V4 a nd will also remain in lhe 
Ooaling accumu lator. 

Slep 5 is acco mplished by lines 111 - 118. Th is 
sle p saves the line scanner address onlO the 6502 
slac k. Il will be necessa ry lO reSlOre il be fore re
lurning lO BAS IC. The line scanner pos ilion is 
reset so thallhe subroutine is left in a pos iti on to 
scan for the OUlPUl va riables. 

Sle p 6, li nes 122-1 27 , is required lO direCllhe 
subrouline lO the prope r segmem of cod e. This 
melhod is adequale for small table sizes like lhis 
exa mple, bUl fo r larger ta ble sizes lhi s lechnique 
would certa inly no t be optimum . A n alternate 
lechnique can be found in the ~ION ITOR li sling 
in the PET ma nual. 

Sle ps 7 a nd 9 (lines 160-173 a nd 18 1-1 96. 
res pec li vely) begin the aClua l compula tion fo r a 
comple x mul lipl y. The rea l pan is compuled firsl, 
and the resull in li ne 173 is incorrecl by a sign 
which subrouline NEGATE correClS. Step 9 does 
much the same lhing fo r the imaginary pan. 

Sle ps 8 a nd 10 are idemica l in code a llowing 
lhe use o f a subrouline. DEST. lines 2 17-260. 
aCli vales the va ri able lookup fo r each OUlPUl vari
able and SlOres the CO lllelllS of the F ACC lhe re. 
This subrouline could be used for a ny number o f 
nume ri ca l out pulS. Lines 250-256 ha ndle the spec ial 
case when the OUlPUl va riable is INTEGER. 

Lines 2 17-227 handle the di vide oplion a nd 
cause the FACC LO be di vided by the magnilude o f 
the complex di visor which was calculaled in lines 
13 1- 15-1 if a di vide was specified . In lhis way lhe 
complex mullipl y seclion is common LO both and 
saves memory. Lines 228-233 saves the FACC 
le mporaril y o nlO the stac k. and lines 235-2-11 
reSLOre the FACC lO allow the use o f subscripted 
variables as o utputs. 

Sle p I I . lines 20-1-208, concludes the sub
rouline by relri eving the line scanner address fro m 
[he stac k and placing il in lO TXTPTR. When 
BASIC resumes control. the line scanne r will be 
pos ilioned at the end o f the ca lling slalemelll eithe r 
on a colon or null characle r to a llow BASIC lO 
conlinue norma ll y. 

Speed Increases 
The above lechnique fo r crealing machine language 
subrouline linkages wilh BAS IC o ffers conside'rable 
fl exibility in passing informalion belween lhe 
BAS IC progra m and the subro utine. Il avoids the 

problem of having lO POKE a nd PEEK the lrans
fe n 'ed information . 

The prog ram, as writte n , incorporales a fe,,' 
oplim izing d ecisions bOlh from the slandpoilll of 
conserving memory and speeding execut io ll . No 
claims a re made lhatlhe program is oplimum in 
eilher res pecl. Optimizing in eilher case is fre
que ml y accomplished a llhe ex pe nse o f the olher. 
The program was written , however , in a manner 
lha t wou ld ma ke the link ing concepls desc ribed 
easy to understand. 

Uilimate ly, the resulls will be PUlLO the test 
wilh limin g compa risons and with as lll a ll Y d i rf e renl 
resu lls as lhe re a re people lryin g lhe m. My resulls. 
which may no t be optimum , sho \,' abo ut an e ig'lu 
percent fa ste r execulio n for a complex mulliph' 
a nd aboul 30 percent fo r a complex di,·ide. T hese 
resulls we re obla ined by carefull y allocating lhe 
va ri ables for BASI C sO lhal lhe variable lookup 
times wo uld be minimized : however, in aCllla l 
programs th e machine language versio n could 
sho w even g rele r improveme nt. 

The algorithm for the BAS IC and mac hine 
lang uage ve rsio ns are th e same: th ey even use th e 
same arilhme tic subroulines in RO~1. The o nl y 

sa vin g comes from th e va ri able lookup , which must 
be d one twice for a BASI C program a nd only once 
for the machine language ve rsio n. Mo re compli
cated subro utines could save conside rably more 
lime lhan th is. 

Mr. j oh.m on has offered to .w/)/)/y la/)e or diSH cu/)ips 
oIlhe progra.m lor COII/II/odore CO li/pulers. Selld lape (or 



Peripherals

unlimited..

FANTASTIC PRICES!

OUR FAST SERVICE, PRODUCT

SELECTION AND OUR CUSTOMERS'

SATISFACTION MAKE US #1.

Microsoft Z-80 Softcard

Microsoft RAMCARD

Z-90-64K DO

Z-19 Terminal

Z-121 Monitor 12"

$214

$129

$2588

$777

$149

ATARI COMPUTERS

Atari 800 16K

Atari 400

Atari Interface Module

Atari 810 Single Disk

Atari 830 Modem

Programmer

Entertainer

Star Raiders

16K Mem. Exp. for Atari

32K Mem. Exp. for Atari

$649

$318

$174

$444

$166

$59

$84

$34

$74

$114

NEC PRINTERS

7710/30 Spinwriter R/O

7720 Spinwriter KSR

3510/30 Spinwriter R/O

NEC DOT MATRIX

PC-8023

Call for prices on ribbons,

OKIDATA & MORE

Okidata Microline 82A

Okidata Microline 83A

Okidata Microline 84 (P)

Okidata Microline 84 (S)

Tractor (OKI 80 & 82 only)

Diablo 620

Diablo 630

IDS Microprism
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$2649

$1689

$474

etc.

$459

$699

$1069

$1099

$60

S1239

$1999

$539

AMDEK & NEC MONITORS

Amdek 12" 300 GRN Phosphor

Amdek 13" Color!

Amdek 13" Color II

Amdek 13" Color III

NECJB1201 GRN Phosphor
NECJC1201 Color
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$319

$739

$429
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$339

EPSON PRINTERS

MX-80 w/Graphtrax Plus

MX-80FT (Friction & Tractor)

MX-100 (15" Carriage)

Grappler Interface

Call for prices on

Ribbons, Cables & Interfaces

$469

$529

$699

$129

NEC-PC 8000

Series Microcomputer

PC-8001A Computer w/32K

PC-8012AW/32K + Exp. Slots

PC-8031A Dual Mini Disk

PC-8032A Add-on Mini Disk

Call for Software Prices

$888

$588

$888

$777

FOR THE LOWEST

PRICE CALL

TOLL FREE

1-800-343-4114

ORDERING INFORMATION

Our order lines are open 9AM to 6PM

EST Monday thru Friday. Phone

orders are welcome; same day ship

ment on orders placed before 10AM.

Free use of Mastercard and VISA. Per

sonal checks require 2 weeks

clearance. Manufacturer's warranty

included on all equipment. Prices sub

ject to revision. C.O.D.'s accepted.

For service, quality and delivery call:

PERIPHERALS UNLIMITED

(617)655-7400

62 N. Main St.* Natick, MA 01760
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disk), a SASE mailer, and S3.

John C. Johnson

RFD2Box260

McKinney, TX75069
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0011 0000

INSTRUCTION

0012 0003

0013 0000

0014 0000

0015 0000

0016 0000

II

0017

0018

IN TABLE

8019 0000

0020 0000

0000

0000

0000

0000

0000

0000

0022

0023

0024

0025

0026 0000

CONVERSION

0027 0000

TABLE

0028 0000

0000

0000

0000

0000

0000

MULTIPLICATION

0034 0000

0035 0000

MEM/AFAC

0036 0000

0037 0000

WITH /0 CK

0138 0000

0040 0000

0042 7800

0029

0 0 3B

0031

0032

0033

0044

0045

0046

0047

0048

0049

0050

7800

7890

7800

7800

7800

7800

7800

EXPRESSION

■852 7800

0151 7S02

BB54 7804

PROGRAM

0J5S 7906

ease 7806
0057 780A

0958 7B0C

VECTOR

0059 788E

0060

0061

0062

0 063
0064

0063

0069

0070

0071

0072

0073

8077

0078

0079

7810

7812

7814

7B16

7B1B

781B

781E

7820

7823

7826

7B2B

A9 7B

30 06

A2 00

85 23

B6 22

A9 4C

A0 78

A2 IB

85 08

86 01

84 02

A9 93

4C D2 FF

20 70 00

FB 5E

8D 7B 79

20 70 00

C9 2C

D0 54

7B2A A5 77

782C BD 72 79

LINE

.-SYSTEM EQUATES

UERVEC'0

INTFLG=8

STRFLG-7

INDEX1-S1E

MEHSIZ-34

FACCS5E

FSIGN-FACC*5

VARADR-S44

CHRGET

CHRGOT

TXTPTR

NEGATE

FACALT

LDFACC

STFACC

FLPINT

'S70

'S76

■sn

■SDEA1

■SDB18

■SDAAE

SDAE0

<$D09A

LOOKUP*SCF6D

EXEVAL-SCCA7

STXERR-SCE03

PRTERR-SC3S7

FADD-SD773

FSUB-SD733

FMUL-SD9 34

FMUL1-FMUL+3

FDIV-SDA1B

FDIV1=SDA11

FDIV2-SDA1E

USR VECTOR JUMP

INTEGER FLAG

STRING FLAG

INDIRECT INDEX tl

TOP OF RAM POINTER

FLOATING ACCUMULATOR

SIGN OF FACC

LOCATION OF VARIABLE

GET NEXT CHARACTER

GET LAST CHARACTER

CHRGET ADDRESS

CHANGE SIGN OF FACC

TRANSFER FACC TO AFAC

LOAD FACC FROM MEMORY

STORE FACC INTO MEMORY

FLOAT TI INT

LOCATE VARIABLE IN

EVALUATE EXPRESSIONS

PRINT 'SYNTAX ERROR1

PRINT ERROR MESSAGE

FLOATING ADDITION

FLOATING SUBTRACTION

FLOATING

FACC-AFAC'PACC

FLOATING DIVISION

AFAC/MEM WITHOUT SIGN

DIVIDE AFAC BY FACC

OUTPUT CHARACTER

•■30720 ;S7800 STARTING ADDRESS

COMPLEX ARITHMETIC

SYNTAX FORMAT: SVS 0,*,A,B,C,D,E,F

• IS OP CHARACTER * OR /, A t B ARE OUTPUTS

C, D, E, AND F ARE INPUTS

INPUTS CAN BE ANY VALID BASIC NUMERIC

INIT LDA I>INIT

BMI Bl

LDX KINIT

5TA MEMSIZH

STX MEMS IZ

LDA IS4C

LDY I>CARITH

LDX (<CARITH

STA USRVEC

STX USRVEC+1

STY USRVEC+2

LDA 1147

JHP WHT

SET TOP OF MEMORY

IP < $8000

TO PROTECT THIS

FROM BASIC

JUMP INSTRUCTION

PATCH IN THE USR

TO ALLOW CALL WITH

CLEAR SCREEN

pi. FETCH THE OPERATION CHARACTER AND SAVE IT

CAR1TH JSR CHRGET

BEQ ER1

STA OPCHAR

JSR CHRGET

CMP I",

BNE ER1

;GET THE OP CHAR

,-EXIT IF : OR NULL

,-AND SAVE IT

.■GET COMMA SEPARATOR

;CH£CK IT

;2. SAVE LINE SCAN ADDRESS

782F

7831

AS 7B

BD 73 79

LDA TXTPTR

STA ASAVE

LDA TXTPTR+l

STA ASAVE*!

;GET AND SAVE

;THE ADDRESS OF

jTHE LINE SCAN

;FOR FUTURE REFERENCE

0084

0085

0086

0887

0088

0089

7834

78 36

7839

7833

7B3D

783E

VARIABLES

0091

0093

0094

0 09 5

0096

0097

0098

0099

7840

7840

7842

7845

7848

7B4A

784C

784F

ADDRESS

0100

OF

0101

0102

0103

0104

0105

B106

0107

0109

0111

0112

0113

0114

0115

8116

0117

0118

0120

0122

0123

0124

012S

0126

0127

0129

0131

0132

0133

0134

0135

0136

0137

9 138

0139

0140

0141

31*2

0143

0144

0145

0146

B147

3148

0149

» 150

0151

0152

0153

0154

78S2

7853

7854

7857

7B5A

785B

7B5E

7861

7863

7863

7865

7866

7868

7869

786C

786E

7871

7B73

7873

7B76

7873

787A

787C

787E

78B1

7881

7884

7886

78B9

788C

788E

7B91

7893

7895

7898

789A

789C

789F

78A2

78A4

78A7

78A9

7BAB

78AE

7BB0

78B2

7BBS

7BB7

7BB9

a:

20

C9

D0

CA

D0

A9

an

20

AS

F0

4C

AD

BA

AA

BC

BD

AA

20

CE

D0

A5

48

AS

48

AD

85

AD

as

AD

C9

F0

C9

F0

4C

AD

49

BD

28

AS

20

A0

A2

20

A0

A3

20

20

AS

20

Afl

A9

20

A0

A2

20

A0

A9

29

02

70

2C

F9

P6

04

71

A7

B7

03

14

71

93

92

E0

71

E2

77

78

72

77

73

78

70

AC

42

AD

11

94

80

84

18

5E

37

79

8D

El

79

7E

m:

IS

5B

37

79

BD

73

79

BD

E0

79
B]

AB

00

79

CC

79

79

79

79

DA

79

79

79

79

79

79

79

DB

D9

DA

DA

DB

D9

D7

DA

DA

0158 7BBC

;3. SCAN PAST 2 OUTPUT VARIABLES

0160

0161

0162

0163

0164

0165

0166

0167

0168

0169
0170

0171

0172

0173

0175

0177

0179

0181

0182

0183

0184

0185

1086

1087

01BB

01B9

0190

0191

0192

0193

0194

78 BC

7BBE

7BC0

7BC3

7BC6

78C8

7BCA

78CD

78CF

78D1

78D4

78D6

78D8

78DB

78DE

7BDE

7BE1

78E1

78E3

78E5

78E8

78EA

78EC

7BEF

7BF2

78 F4

7BF6

78 F9

7BFB

7BFD

7900

A0

A9

20

20

AB

A9

20

A0

A9

20

A0

A9
20

20

21

A0

A9

20

A0

A9

20

20

A0

A9

20

At

A9

If

AI

79

79

34

69

79

74

AE

79

78
34

79

BB

33

Al

19

79

79

AE

79

7E

34

69

79

74

AB

79

Bl

34

79

D9

79

DA

D9

D7

DE

79

DA

D9

79

DA

D9

LDX 12

JSR CHRGET

CMP I',

BNE SCI

DEX

BNE SCI

;SET UP FOR 2 OUTPUTS

.-CHECK FOR COMMA

;LO0P UNTIL COMMA

;LOOP FOR 2 OUTPUT

;4. EVALUATE 4 ISPUT EXPRESSIONS

....A

STA

JSR

LDA

BEQ

JMP

LDA

ASL

TAX

LDY

LDA

TAX

JSR

DEC

BNE

UST

LDA

PHA

LDA

PHA

LDA

STA

LDA

STA

14

PARKS

EXEVAL

STRFLG

EV2

TYPMIS

PARM5

A

VTAB+l.X

VTAB.X

STFACC

PARMS

EV1

LINE SCA

TXTPTR

TXTPTR+1

ASAVE

TXTPTR

ASAVE+1

TXTPTR+1

T FOR OPERAT

LDA

CMP

BEQ.

CMP

Bl :

JHP

OPCHAR

1172

CMUL

1173

COIV

ERR

X DIVIDE

LDA

EOR

STA

JSR

LDA

JSR

LDY

LDX

JSR

LDY

LDA

JSR

JSR

LDA

JSR

LDY

LDA

JSR

LDY

LDX

JSR

LDY

LDA

JSR

V4 + 1

IS80

V4*l

FACALT

FACC

FMUL1

I>V6

(<V6

STFACC

#>V3

KV3

LDFACC

FACALT

FACC

FMUL1

OV6

KV6

FADD

I>V6

KV6

STFACC

I>V4

KV4

LDFACC

;COMPLEX MULTIPLY

;7. FIND REAL PART

CMUL LDY I>V2

LDA KV2

JSR FMUL

JSR SAVTMP

LDY I>V1

LDA |<V1

JSR LDFACC

LDY I>V3

LDA KV3

JSR FMUL

LDY t>VS

LDA KVS

JSR FSU3

JSR NEGATE

;SET FOR 4 PARAMETERS

;SAVE COUNT

.-EVALUATE EXPRESSION

.-CHECK FOR STRING

;N0T STRING

;PRINT 'TYPE MISMATCH'

;SET Ut1 UtSTINATlUN

;FOR A FACC STORE OUT

;THE VARIABLE TABLE

;GET ADDRESS

;MSB IN Y

;LSB IN X

;STORE I

;DECREMENT COUNT

[CONTINUE UNTIL 0

;GET LINE SCAN ADDRESS

;AND SAVE IT OK STACK

;GET PREVIOUS LINE SCAN

;AND RESTORE IT

CHECK ARITHMETIC

'TOKENS'

MULTIPLY?

VES

DIVIDE?

YES

WRONG SYMBOL

CONJUGATE THE DIVISOR

PUT INTO AFAC

SET Z-FLAG

SQUARE IT

SET UP V6 ADDRESS

SAVE N V6

SET UP V3 ADDRESS

LOAD V3 INTO FACC

PUT INTO AFAC

SET Z-FLAC

SQUARE IT

SET UP V6 ADDRESS

ADD PREVIOUS RESULT

TET UP V6 ADDRESS

SAVE IN V6

SET UP V4 ADDRESS

RETRIEVE LAST

PARAMETER

,-SET UP MULTIPLY

jBY MEMORY V2

MULTIPLY

SAVE FACC IN

TEMPORARY VS

GET ARGUMENT 1

THE REAL PART

INTO FACC

GET ARGUMENT 3

THE REAL PART

AND MULTIPLY

GET TEMPORARY

RESULT ADDRESS

SUBTRACT IF

MULTIPLICATION

FACC--FACC

;8. SAVE RESULT IN FIRST OUTPUT VARIABLE

CM2 JSR DEST

;9. FIND IMAGINARY PART

LDY I>V2

LDA KV2

JSR LDFACC

LDY I>V3

LDA KV3

JSR FMUL

JSR 5AVTMP

LDY I>V1

LD.

LDFACC

I>V4

KV4

FMUL

LDY I>V5

LOOK UP 1 SAVE RESULT

GET ADDRESS

OF V2 AND

LOAD IT

DO SAME

FOR V3

AND MULTIPLY

SAVE FACC IN TEMP V5

LOAD VI

INTO FACC

AND MULTIPLY

BY V4

GET TEMPORARY
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LI Nt! LOC coor 
un nee 
lUll gen 
ISSTRUCTIOH 
sel2 0glile 
Ull Illn 
ilel4 un 
IllS lUll 
Ill' IU8 

" n17 aUI 
BeU un 
IN TAB LE 
'Hll!! un 
el2a un 
012 1 un 
U22 un 
un un 
UH 11118 
ens 111811 
al2' un 
CONV£RSION 
1U2l eees 
TABLE: 
lel8 IIIIIS 
U29 IIUI 
lUll u n 
U}l UIB 
U 12 un 
Hl33 lUll 
MULTIPLICATI ON 
U)4 nu 
aus un 
Mt M/ "YAC 
111 )6 1111 
IIl1 U" 
W! TH " CIC 
1118 U" 

8141 UII 

1142 7811 8 

1144 n Ul 
iUS 78111 
1146 7818 
lin 7Btl 
1148 7818 
1149 7818 
USI 1811 
EKPRESSION 

U 5Z 1888 1<9 11 
1153 1882 )1 1 6 
1154 7884 A2 II 
PROGRAM 
1t55 78116 85 2l 
tl 56 7888 86 22 
tl 51 781A .t.9 4C 
1158 781C AI 78 
VtCTOR 
1159 181E A2 11 
5'151 •• • • 
1161 1818 85 II 
1161 1112 86 It 
.. 62 1814 U 12 
816 ) 1816 A9 93 
8164 1818 4C 0 2 rI' 

1166 1818 

1168 
lin ,,'I 
1171 
tl72 
tl7) 

8115 

11 71 
8178 

"'9 lin 

1182 

1811 
181E 
1 821 
7823 
1826 
1828 

182A 

782A 
1 8ZC 
782F 
18ll 

7834 

21 11 II 
PI 5E 
80 71 79 
21 71 II 
c9 2C 
0 1 54 

AS 71 
10 12 19 
AS 18 
80 7) 79 

LINE 
I SY STEI'I EOUATES 

USRVEC- 8 

1NTFW-8 
STKFLG-7 
INOEXl-SlE 
I'I[MSU-34 
FACC-SS E 

rSIGN-rACC. S 
VARAoR.SH 

CHRGET-S18 
CHRGOT· S76 
TXTPTR_Sl1 
NtGATE-SoEAI 
f'A CALT-S0818 
LOFACC"SoME 
STf'ACC·SOAE8 
FLPINT-soa 9A 

LOOKUP-SCF6D 

EX£V AL-SCCAl 
STX£RR-SCE83 
PRTERR-SC3S7 
f'ADO-S0773 
rSU8·S0733 
FI'IUL- S0934 

PI'IUL l·PI'I UL.3 
POIV- SOAI B 

POIV l-SoAll 
f'OIV2-SoAIE 

;COI'I PLtx ARITIU'IETIC 

; USR Vi:CTOR JUI'IP 

IINTfXiER FL AG 
: StR ING FLAG 
;I NOI REC T INDEX 1 1 
:TOP OF II.J..M POINTER 
; FLOATING ACCUKULATOR 

I S I GN Of' FACC 
; LOCATION OF VARIABLE 

;eET NE XT CHARACT ER 
;eET LAST CHARACT ER 
;CHReET ADDRESS 
: CHANGE StGN OF PACC 
:TRANS PtR PACC TO AFAC 
; LOAD FACC PROH I'I EI'I OR Y 
; STORE FACC I NTO MEMORY 
; FLOAT T t tNt 

I LOCATE VARIABLE IN 

; EVALUATE EXPRESS I ONS 
;PRINT ' S YNTAX ERROR ' 
; PR IHT ERROR MESSAGE 
; FLOATING ADDITION 
: FLOATING SU8TRACTION 
I FLOATI NG 

I FACC· AFAC· FACC 
;PLOATI NG DIVISION 

;A'AC/ MEI'I WIT HOU T SIG N 
; OIVIOE "FAC BY FACC 

; OUTPUT CHARACTER 

;$7881 STARTING ADDR ESS 

; SYHTAX FORI'IAT: SYS • • · .A,8,C.0,t.F 

; . IS OP CHARACTER · OR I . A ' 8 " Rt OUTPUTS 

: C . 0 , E. AH O f' ARE i HP UTS , 
; INPUTS CAN 8E AHY V"LlO 8"S I C HUI'IE RIC 

INIT LOA I >I NIT 
8 MI BI 

" 

LOX ' <1 10111' 

ST" KEMSIz+l 
STX HEI'ISI 2 
LOA ' S 4C 
LOY ' >CARI TH 

LOX I <C"RITII 

STA USRVEC 
STX US RVEC+ 1 
STY USRV£C+2 
LD" 114 7 
JI'IP WAT 

I S ET TOP OP I'I EI'IORY 
;IF < S8UII 
;TO PROTECT THI S 

; FROM 8ASIC 

;JUI'IP IHSTRUCTION 
; PATCH IN THE US R 

;TO ALLOW CALL WITH 

;J I'IP 
;LO 
; HI 
;CLEAR SCREEN 

11. FETCH THE OP ERATI ON CHA RACT ER AN D SAVE lT 

CARlTH JSR CHRG£T 
8EO ERI 
STA OPCKAR 
JSR C HReET 
CMP I ' . 
BNE ERI 

;e tT THE OP CIIAR 
; EX lT IF : OR NULL 
;ANO SAVE IT 
;GtT COKI'IA SEPARATOR 
:CIlECK IT 

;2. S" Vt LINE SC AN ADDRESS 

LD" TXTPTR 
STA AS"VE 
LOA TXTPTR+l 
STA ASAVE+l 

IGtT AND SAVE 
; TilE "OORESS OF 
;T HE LINE SCAli 
; FOR fUTURE REFERE NCE 

; 3. SCAN PAST 2 OU TPUT VARIABLES 

11184 7134 A2 11 2 
IU S 18)6 21 71 III SCI 
81186 1839 C9 2C 
1118 7 181S De F9 
118 8 1830 CA 
1889 183E 01 F6 
V"RtA8LES 

LOX 1 2 
JSR CNRGET 
CMP I' . 
SNE SCI 

'" SNE SCI 

SET UP FOR 2 OU TP UTS 
GET A CKAAACiER 
CHECK FOR COKMA 
LOOP UN'l'I L COMMA 

; LOOP FOR 2 DUTPUT 

11191 7841 ;4 . EVAL UAT E 4 INPUT EXPRE SS lOSS 

n9 1 78 41 A9 a4 
11194 78 42 80 71 19 
Ins 78 45 211 Al CC EVI 
81196 18U AS 11 1 
111197 184A FII 83 
111198 784(' 4C 14 79 
111199 78 U "0 1\ 19 EV2 
"Oo RESS 
lin 185 2 iliA ., 
1 1111 78 53 M 
aI II2 785 4 8C 93 79 
gill ) 7857 BO 92 19 
111114 185A A" 
81115 185B 21 Ell OA 
Ilte6 185E C!: 71 19 
81117 7861 0 1 E2 

LD" 1 4 
STA PARMS 
JSR txEVAL 
LOA STRFLe 
SEO EV2 
JI'IP 'l'YPI'I 1S 
LOA PARI'IS 

ASL A 

fA, 
LOY VTAO _ l .X 
LOA VTAB . X 
m 
JSR S'I'FACC 
DEC PARI'IS 
8NE EVI 

11119 186) ;5 . ADJUST LI NE SCAN 

11111 
at 12 
e 11 3 
e 114 
at 15 
a \16 
11 17 
1118 

78 6) 
7865 
7866 
1868 
7869 
186C 
786E 
7871 

A5 77 .. 
AS 18 

" AD 72 79 
85 71 
AD 73 79 
BS 78 

LOA TXTPTR 

' '''' Lo" TxTPTR. l 

"'" LOA ASAYE 
STA TXTPTR 
LOA "SAVE - I 
S TA TXTPTR_ I 

; S!T FOR 4 PARAJoIETERS 
; S"V E COU NT 
;EYA LU"TE EXPRESSION 
; CIl£CK FOR STR ING 
INOT STRING 
; PRINT ' TYFE MI SI'I"TCH' 
; Stt UP DEST INATION 

; FOR" FA CC STORE OU T 

;TH[ YARI"SLE TA8LE 
l e£T ADDRESS 
;/'1511 IN Y 
; 1.58 IN X 
; STORE I 
; DECREI'I!: NT COU NT 
; CONT IN UE UNTIl. II 

, GET LINE SCA:~ ADDRESS 
; AND S AVE IT ON STACK 

I GE T PREVIOUS LI N!: SCAt~ 
; AND RE!;TORE IT 

al21 7873 ;6 . TEST FOR OP ERATI ON CKARACTER 

111 22 

11123 
1 124 
1112S 
11126 
11 27 

8119 

81ll 
1113 2 
IIll) 
11134 
1I11 S 
IIll6 
11117 
I113B 
.1l9 
11148 
.141 
11142 
11143 
IIlU 
814 5 
11146 
11141 
11141 
1149 
I1S1 
11 5 1 
81 52 
81 5 3 
11 54 

1156 

U SB 

11161 
1161 
1116 2 
11163 

11164 
116S 
1166 
11 67 
U68 
11 69 
.111 
1171 
U12 

111 7) 

8175 

7816 
7818 
787A 
787C 
787E 

788 1 

7181 
788 4 
7886 
7889 
78 8C 
7BBE 
189 1 
1893 
1895 
7898 
789A 
789C 
789 F 
78A2 
180\4 
78Al 
78A9 
78A8 
78AE 
7881 
78B2 
78 BS 
1887 
78 B9 

18BC 

78BC 

18&C 
188E 
18CI 
78C3 

78('6 
18C8 
78C" 
78CO 
78CF 
7801 
1804 
1806 
7808 

7108 

7 80E 

7IOE 

1119 78El 

11181 
.U12 
Ill) 
.114 
. 185 
1186 
188 7 
1181 
.119 
1 191 
1191 
11 192 
1193 
'194 

78£1 
78t 3 
18ES 
78E8 
78£" 
78EC 
78 EF 
78F2 
78F4 
78F6 
7 8F9 
78F8 
18FO 
1911 

" 0 111 19 

C9 " C 
Fe 4 2 
C9 ''0 
Fe e3 
4C II 79 

AD 8 4 79 
49 8 1 
80 8 4 79 
2' 18 08 
AS S E 
2 1 37 0 9 
A8 19 
A2 80 
21 Ell 0 " 
AI 19 
A9 lE 
2 11 AE 0" 
ZII 18 DB 
AS 5 £ 
21 31 09 
AI 79 
A9 80 
21 73 Dl 
A' 79 
A2 80 
2. Ell OA 
All 19 
A9 83 
21 AE 0" 

All 79 
A9 79 
211 14 09 
211 69 79 

A' 79 
A9 74 
ZII AE OA 
"II 19 
A9 lE 
21 J4 09 
AI 19 
A9 88 
21 II 07 

21 Al DE 

2' 19 79 

'" 79 
.0.9 19 
21 AE OA 
"I 79 
A9 7E 
28 34 09 
21 69 79 
U19 
A9 74 
21 "E 0" 

". 79 "9 83 
21 14 09 
AI 79 

'" 

LOA OPCKAR 

CMP tI 12 
8EO CHUL 
C/'IP 1 173 
8EO CO I V 
J I'IP ERR 

I COI'I P L!:X DIV I DE 

CDIV LD" V4+l 
EOR , S88 
STA Vhl 
J SR 'ACALT 
LOA FACC 
JSR FI'I UI. I 
LOY . >v6 
LOx . <v6 
JSR STFACC 
LOY , >V) 
LOA ' <V3 
J SR LOFACC 
J S R FACALT 
LOA FACC 
J SR " /'I ULl 
LOY . >V6 
LOA . <V6 
JSR "AOo 
LOY . >Y6 
LO X I <V6 
J S R STFACC 
LOY I >V4 
LOA I <V 4 
JSR LD" ACC 

;COI'I PLEX I'IULTIPLY 

; 1 . " INO REAL P"RT 

CI'IUL LOY I >V2 
Lo" I<V2 
JSR FI'IUL 
JSR SAVTI'IP 

LOY . >VI 
LOA I <VI 
JSR LOFACC 
LOY I>V ) 
LOA I ( V) 
J S R " I'I UL 
I.OY ' ) VS 
I.OA f <vS 

Cl'I l JSR "SU8 

JSR NEGATE 

I CHECX ARITHMETIC 
I ' TOKEN S ' 
;/'IULTIPLY7 
; YES 
; OIV I o E? 
; YES 
; WRONG SYI'I80L 

ICONJUGATE TilE DI VISOR 

I PU T INTO AFAC 
I SET Z- FLAG 
I SOUAR& IT 
; SET UP V6 ADDRESS 

; SAVE N V6 
ISET UP V3 ADDRESS 

I LOAD Vl INTO f'ACC 
I PUT INTO AP"C 
:SET 2- Fu.c 
;SOUAR& IT 
; SET UF V6 AOoR£SS 

;AoO PREVI OUS RESULT 
; !:ET UP V6 "OOR ESS 

I SAVE IN V6 
I SET Uf' V4 ADDRESS 

; RETRI EVE LAST 
I ' ''R.VI£TER 

,SET UP I'IU LTIPLY 
,8'1 " EMORY V2 
;I'IULT1PLY 
; SAVE FACC I N 
, T£MPORARY VS 
IGET ARGU I'IENT I 
; THE REAL P1\RT 
; iNTO FACC 
I GtT ARGU MEN T J 
/T HE REAL P1\RT 
/AN O MULTI PLY 
IG ET TEMPORARY 
I RESULT ADDRESS 
,SU8TRACT I f' 
I .. ULT IPLI CAT I011 
; "ACC·-PACC 

;8. SAVE RESULT IN FIRST OU TFUT VARI ABLE 

JSP. oEST 

;9 . f'IND IMAGINARY PART 

LOY I >V 2 
LOA I <V2 
JSR LOFACC 
LOY I )V3 
LOA , <V3 
J S R FI'IUL 
JSR SAVT"P 
LOY I> Vl 
LOA I ( VI 
JSR LOF"CC 
LOY , ) V4 
LOA I (V4 
JSR PI'IUL 
I.OY I>V S 

,LOOK UP , SAVE RE SULT 

IGET ADDRESS 
10F V2 AND 
ILOAo IT 
,00 SAME 
l'OR V) 
,AND MULTI PLY 
: SAV E FACC IN TEMF VS 
ILO" D Vl 
II IoI TO PACC 

I AIoI D I'I ULTIPLY 
,8'1 V4 

IGET TEI'IPORARY 
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0195

0196

0198

0209

0202

0204

8205

0 206

0207

0208

0210

0211

0212

0215

0217

0Z1B

0219

0220

0221

0222

0223

0J24

8235

0226

0226

0237

0229

0229

8230

0211

0232

0233

0234

3 235

9236

8237

823S

0239

0240

0 241

0242

0343

0244

0215

92*7

1248

7902

7904

7907

7987

790A

79BA

790B

790D

790E

7910

7911

79H

7916

7919

7919

791C

791E

7920

7923

7925

7926

7928

79 2A

79 2D

792D

792E

7930

7933

7935

7938

7939

79 3A

79 3C

79 3F

7941

7943

7944

7947

7948

7949

794B

794D

794F

7951

7953

7953

A9

20

20

es

es

68

85

60

4C

hi

4C

AD

C9

F0

28

AS

48

A0

A9

2B

68

G8

85

29

Afl

B9

48

88

IP
20

A2

68

99

CB

CA

19

AS

D0

AS

PS

88

73

19

78

77

01

A3

57

78

AC

lfl

18

63

79

8D

11

63

78

05

5G

F9
6D

05

5E

F9

07

CS

08

0E

D7

79

CB

C3

79

DB

DA

80

00

CF

99

CH4

111,

TERM

|11,

ERR

LDA |<V5

JSR FADD

;RESULT AND

;ADD IT

SAVE RESULT IN SECOND OUTPUT VARIABLE

JSR DEST ;LOOK UP,SAVE RESULT

FIX UP THE STACK AND Cl

PLA

STA TXTPTR+1

PLA

STA TXTPTR

RTS

JMP STXERR

TYPMIS [

tLOOH

DEST

Dl

D1A

D1B

JHP PRTERR

UP DESTINATION AND

LDA OPCHAR

CMP #172

BEQ Dl

JSR FACALT

LDA FSICN

PHA

LDY OV6

LDA |<V6

JSR FDIV1

PLA

PLA

STA FSIGN

JSR CHRGET

LDV #5

LDA FACC.Y

PHA

OEK

BPL D1A

JSR LOOKUP

LDK 15

PLA

STA FACC.Y

lire

DEX

BPL D1B

LDA 5TRFLG

BNE TYPMIS

LDA INTFLG

BEQ D2

;PRINT "SYNTAX" fc EXIT

;PRINT 'TYPE MISMATCH'

;AND EXIT

STORE FACC THERE

;SEE IF MULTIPLY

.-TOKEN FOr '*•

;SKIP NORMLZ.IF MULTIPLY

;PUT FACC INTO AFAC

;SAVE FACC SIGN

;IF DIVIDE THEN

,-NORMLZ BY HAG SQUARED

;Of DIVISOR

;RESTORE FACC SIGH

.-RESTORE FACC SIGN

;M0VE PAST COMMA

;SAVE FACC IN CASE OF

.-SUBSCRIPTED VARIABLES

;GET DESTINATION ADDR

;RESTORE THE FACC

iCHECK FOR STRING TYPE

;AND BRANCH IF IT IS

[CHECK FOR INTEGER

,-CONVERT TO INTEGER FORMAT IF THE
.-DESTINATION VARIABLES IS INTEGER

8250

0 2S1

0252

8253

0254

0255

0256

92S7

0258

0 259

0260

0 261

9263

9264

0265

8267

0269

0279

0 271

0272

0273

0274

0275

0276

8277

8279

0281

0 281

0 281

0281

0281

B261

B2S2

7953

7956

7958

795B

79SD

795E

7960

7961

7963

7965

7968

7969

7969

796B

796D

797B

7970

7971

7972

7974

7979

797E

7983

79BB

79BD

7992

7992

7994

7996

7998

799A

799C

799E

20

AB

B9

91

08

10

60

A4

A6
20

60

AB
A2

4C

as

83

7E

79

74

SO

9A

01

61

44

F8

45

44

BB

79

SB

EB

79

79

79

79

79

79

Dfl JSR FLPINT

LDY 11

00 D3 LDA FACCf3,Y

STA (VARADR),Y

DEY

BPL D3

RTS

D2 LDY VARADR+1

LDX VARADR

DA JSR STFACC

RTS

,-SAVE FACC INTO TEMPORARY

SAVTMP LDY OV5

LDX KV5

CONVERT RESULT

TRANSFER 2 BYTES

FROM FACC TO MEMORY

FETCH

ADDRESS

AND SAVE RESULT

V5

SET UP VS ADDRESS

FOR TRANSFER

DA JMP STFACC

.-STORAGE FOR VARIABLES AND CONSTANTS

OPCHAR •

PARMS •

ASAVE ■

VI •

V2 *

V3 *

V4 *

VS •

V6 •

•♦1 .-OPERATION CHAR. ♦ - ■ /

■+1 |l OF PARAMETERS TO GO
•+2 LINE SCAN ADDRESS

•+S

•+5
**S

•+S

FIRST ARGUMENT

SECOND ARGUMENT

THIRD ARGUMENT

FOURTH ARGUMENT

•+S ;TEMPORARY REGISTER 11

■ + 5 TEMPORARY REGISTER «2

;VARIABLE TABLE

VTAB .WORD V5,V4,V3,V2,V1,V6

.END %;

COMPUTE!
The Resource.

BOOST YOUR APPLE® POWER 
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& Bob Albrecht 
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819 5 7gel .. .. LOA . <VS ; RESULT AND 12S1 795) " 911 00 '" f'LPIN'l' ;CONVERT RESULT 
'i1l 96 7914 " " " ". .JSA PADD ; .... 00 IT 12 51 7956 AI 01 eo, II 

1252 7958 " 61 .. OJ ,o. f'ACCoJ , Y ; TRANSFER 2 BY TI:S 
1198 7981 ; 11 . SAV!: RESULT " SteOND OUTPUT VARIABLE IUS) 7958 91 .. m (VARADAI . Y I PROK rAce TO "[KDRY 

1254 7950 .. "" .211 798 7 21 19 7 9 T£AI'I J 5R DEST :LooK UP , SAVE RESULT 1255 795£ " " 8PL OJ 
1256 7961 " '" 1212 7'l 1IA : 11- FIX UP TH£ STACK AHD CKRGtT ADDRESS 1257 7961 " os ., LOY VARAOR+ I : ,tTCII 
1258 196) " .. LOX VARAOR ; ADDRESS 

IU4 191,1, .. '" 1259 1965 " tl 0,1, JSR sTPACC ;ANO SAVE RtSULT 
82115 79IB " " 5TA TXTPTR+! 82611 1968 " m 
8216 79110 " '" 8261 1969 ;SAVE PACC I NTO TEMPORARY V5 
1 217 7911£ " " sTA TXTPTR 
1288 19IB " '" 1263 7969 All 19 sAVTMP LOY f>V 5 ;SET UP VS AOORtss 

1264 796B ,1,2 88 '"' I<V5 ; FOR TRANS'ER nu 1911 4C I) CE ". JIIP STXERR I PRINT 'SYNTAX' , EXIT 1265 7960 4C tl o. '" STFACC 
. 2 11 7914 ,1,2 A) TYPMI s LOX , SA} I PRINT 'TYPE IIlslIATCII' 
121 2 7916 4C 57 C} J IIP PRTERR ;ANO EXIT .261 1911 ;sTORAGE FOR VARIABLES AND CONSTANTS 

.21 5 1919 ;LDO K UP DESTINATION AND STORt FAce THERt 11269 797a OPC IlAR 0.0 .. 1 ;OPtRATION CHAR. + - • / 
1278 7971 PAIUIS • .. · ·1 ; , OF PARAMEtERS TO CO 

11217 7919 AD 71 79 OEST LOA OPCIlAR ISEE IF IIULT IPLY .271 7972 ASAVE • • 0·2 ; LINE SCAN ADDRESS 8218 791C C9 AC CliP 1112 I TOKEN FOr '.' 11272 7974 " • • 0 .. 5 ; FI RST ARCUlltNT 8219 791E I'll 18 BEO 01 ;SI'iIP NOIUILZ . IF MULTIPLY 127l 1979 " · · · · 5 ; SECOND ARGU II EN1' 1228 79211 28 18 DO JSR FACAL1' ;PU1' FACC INTO AFAC 1274 791E YJ · · ·.5 /TIIIRO ARGUMENT 1221 7921 AS 6} LOA FSIGN ;SAVE FACC SIGN 1127 5 798) Y' • • • .. 5 ; FOURTH ARGUMENT 11222 7925 OS '''' 1216 7988 YS · · · +5 ,TtMPORARY REGISTER .. 11 221 7926 .. " LOY ' >V6 ; IF DIVIDE THEN 11 277 7980 Y' • .. • .. 5 I TEMPORARY Rte I STE il. " 11224 7928 " '0 LOA , <V6 ;NOIlHLZ BY MAG sOU AR EO 
11 225 192,1, " 11 o. JSR FOIVI ;01' DIVI SOR 1279 1992 ;VARIA'LE TABLE 
8226 7920 " ,'-' ; RESTORt pACC SIG N 
1226 7920 " ,'-' ;RESTORE FACC slCN 8281 7992 88 19 VTAB . WORO VS,V4,V),V2,VI,V6 
8227 792t 85 6) 5TA FSIGN 8281 1994 8} 79 
8228 79)' 21 ,. .. 01 JSR CHRGET ;MOVE PAST COKM 1281 7996 1E 79 
1 229 19)) All liS LOY . 5 ;SAVE FACC IN CASE OF 1281 7998 79 19 
12)1 19)5 89 St iii 0" LOA FACC , Y ;SU8sCRIPTEO VARIA8LES 1281 799A 74 79 
.lll 79)8 .. '''' 1281 799C 80 79 
1232 7919 .. "" 1282 799!: .ENO 12)) 79)A 11 " BPL 01,1, 
1234 19)C " 60 C, JSR LOOKUP ;G tT DESTINATION ,1, 0011. 
12)5 191' " .. LOY II I RESTORE TNt rACC 
.216 7941 " " '"' IS 
.2)7 7941 .. 018 ,'-' 
12)8 79U " 5E II '" FACC,Y 
1219 7947 CO '" COMPUTE! 1241 1948 CA "" 1241 1949 UFe BPI. OIB 
.242 7UB AS 17 LO A 5TR FLG ;CHECK FOR STRING TYFE 

The Resource. 1243 7940 0, C5 8Nt TYPMI S :ANO BRANCH IF IT IS 
1244 794' MU LOA INTPLG ;CIIECK FOR INTtGtR 
1245 "1951 F. IE Bto 02 

1247 195) ICONVtRT TO INTtGER FORMAT IF Tilt 
1148 1953 10£STINATION VARIA8LES IS INTEGER 
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The Beginner's Page

An ail-purpose learning gamej'or children illustrates how easy it is to make major changes to programs

Easy Changes
Richard Mansfield

Senior Editor

A program is really two things working together:

data and instructions. The instructions are in a

numbered list and they are the jobs for the com

puter to do. The data is the information that gets

worked on. That's why computing is sometimes

called data processing. Your list of instructions to the

computer (your program) will process information

the way a food processor transforms food. You put

in a potato and it comes out French fries.

"Processors" have several advantages over

conventional tools. For instance, they are quite

versatile. By slipping different cutting disks into a

food processor, you instantly change the process.

The potato can come out as hash browns, slices, or

even soup. A similarly simple adjustment will

change a program which calculates home mortgages

into one which analyzes inflation or general invest

ment strategy.

Data, die other part of a computing process, is

even simpler to change. Change one number and a

mortgage-calculating program will print out the

payment schedule for a different interest rate.

Change another number and you can see the effects

of a 20-year instead of a 30-year mortgage. To see

how instructions and data interact, and how easily

one program can serve many purposes, let's make

a general-purpose educational game.

Easy Transformations

One of the most valuable uses for a computer in

the home is computer assisted instruction, often

called CAI. Using the little program below, you

can bring your child's textbooks to life. And if you

add color, sound, or animation to this program,

you'll have made learning into an exciting game.

Good CAI can bring a child the best possible kind

of education: joy in learning. Don't be surprised if

vour child beads for the computer instead of Satur

day morning cartoons.

If you type in Program 1, your child can play a

short, personalized vocabulary game. You'll want

to change the name in lines 100, 190, and 210.

Line 130 contains the answers and lines 280 and

240 contain ttie questions, each followed by the

number of the correct answer. The BASIC; instruc

tion "READ" will go down these DATA lists, picking

each one in order and keeping track of where it

left off. To make a much larger game, just add

more questions and answers in the same fashion.

And be sure to change the number in line 10 to

equal the total number of questions in the quiz. To

print more answers on the screen, just add more

PRINT statements anywhere between lines 130-

150.

To easily transform this game into a test of

world capitals, just replace the DATA and change

the messages in lines 100 and 150. Program 2

demonstrates how little effort it takes to change

this into CAI on another topic. Take any textbook

and make a list of the facts being taught in it and

enter them into the DATA of this program. You

could even use numbers like " 1 + 5" in place of

word answers.

If you make the screen change colors, or add

music, or design some graphics characters which

dance around ecstatically after a correct answer -

you'll add to the attractiveness of this learning

game. Perhaps have a little figure put a picture

puzzle together, adding new pieces each time the

child makes the right guess in the quiz. Or you

could construct a game around your child's favorite

cartoon character. Have the "hero" of the game

climb stairs. A perfect score puts the character at

the top where he can open the treasure chest.

Whatever special touches you decide to add,

your child is sure to respond to this personalized,

interactive, and very patient teacher. And no matter

how elaborate the game becomes, it can always be

quickly transformed with new questions and an

swers in the DATA lines. (continued on p. 124)
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A Monthly Column 

The Beginner's Page 

A II ali-Inn/JOse learning game for children iI/lis/rates how eas)' ii is 10 make major changes 10 programs. 

Easy Changes 
Richard Mansfield 

Senior Edito r 

A program is rea ll y twO things working togethe r : 
cial<1 and in structi ons. T he in structi ons are in a 
numbered list and they are the j obs for the com
puter LO do. The data is the information that gets 
wo rked on. That's why computing is somet imes 
ca lled data processing. Your li st of instructions LO the 
compute r (your program) will process in fo rmation 
the way a food processor tra nsforms food. You put 
in a po tato and it comes Ollt fren ch fries. 

"Processors" have several advantages over 
cOIl\·e ntionaI LOols. For instance. the)' are q ui te 
versati le. By slipping different CUlling disks into a 
food processor, yo u instantly change the process. 
T he potato can come Ollt as hash browns, sli ces. o r 
even soup. A simila r ly simple adjustment will 
change a program wh ich calculates home mortgages 
into o ne which ana lyzes innalion orrenerai invest
ment stra tegy. 

Data , the other part of a computing process. is 
e,'en simpler LO change. Change one number a nd a 
mortgage-calculating program will print out the 
payment schedule fo r a diffe rent illle rest rate. 
Change another number and yo u can see th e e ffects 
of a 20-year instead of a 3D-yea r mortgage. To see 
how instructions and data interact, and how easily 
one program can serve man y purposes. le t's ma ke 
a general-purpose ed ucational game. 

Easy Transformations 
ane o f the most "aluable uses for a com puter in 
th e home is compuler assisted in struction, often 
ca lled CA l. Using the little program below, )'ou 
can bring yo ur chi ld 's tex tbooks to life. And if )'ou 
add co lor, sound , or animation LO this program, 
)'ou'li have made learning into an exciting game. 
Good CA l can bring a child the best possible kind 
o f ed ucation: joy in learning. Don 't be surprised if 
yo u I' child heads I'or the computer instead o f Satu 1'

day morning cartoons. 
I f you type in Program I , your ch ild can playa 

sho rt. persona lized vocab ulaql game, You'll wa nt 
1.0 cha nge the name in lines 100. 190 . and 2 10. 
Line 130 conta in s th e answers and li nes 230 rind 
240 conta in the q uestions, each followed by the 
number of the correct answer. The BASI C instruc
tion "READ" will go down these DATA lists. pickin g 
each o ne III o rder and keeping track of where it 
le ft o il. To make a much la rge r ga me. jusl add 
mo re questions and answers in the sallle fashio n. 
And be sure LO change the number in line 10 LO 
equa l the LOta l num ber of questions in the qu iz. To 
printlllore ans\,'ers on th e sc reen , just add mo re 
PRI NT statements a nywhere between lines 130-
150. 

To easi ly transform th is game in LO a tes l. of 
world cap itals. just replace the DATA and change 
the messages in lines 100 and 150. Program 2 
de monstrates how lilli e e lTor! il. ta kes to cha nge 
this in LO CA l on a nother to pic. T a ke a ny tex tbook 
and make a list of the facts being ta ught in it and 
e nl er them inLO the DATA o f this program. You 
could even use numbe rs like " 1+ 5" in place of 
word answers. 

I I' you ma ke the sc reen change co lo rs. or add 
music. or desig n some graphics characte rs which 
dance around ecstatica ll y after a correct answer 
you 'll addLO the allractiveness of thi s lea rn ing 
game. Perhaps have a littl e figu re put a picture 
puzzle toge th er, add ing new pieces each time the 
chi ld makes the right guess in the quiz. O r )'ou 
cou ld co nstruct a game around your child's favo rite 
ca n oon character. Have the "hero" of th e game 
cl imb sta irs. A perfect sco re putS the character at 
the LOp where he can ope n the treasure chest. 

Whatever special LOuches you decide LO add , 
yo ur child is su re LO respondLO this personal ized. 
interactive. and very patie ntleacher. And no matter 
how elabora te the game becomes, it can always be 
quickly transformed with new questions and an-
swers in the DATA lines . (c(JIIlilllU't/ all I)· 12-1) 
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Program 1: Vocabulary Game

10 NUMBER = 5

100 PRINT "HELLO, SUSAN, LET'S PLAY THE VOCABU

LARY GAME."

110 FOR T = 1 TO 1000: NEXT T: PRINT

120 FOR I = 1 TO NUMBER

130 PRINT "1.SILENT 2.HOPE 3.PERFECT 4.DENT

1ST 5.PRETTY

140 PRINT

150 READ QUS: PRINT QUS " — MEANS THE SAME A

S WHAT NUMBER ABOVE?"

160 INPUT GUESS: IF GUESS < 1 OR GUESS > NUMBE

R THEN GOTO 160

170 READ KEY

180 IF KEY <> GUESS THEN PRINT " SORRY, THE RI

GHT ANSWER IS " KEY: GOTO 200

190 PRINT " GOOD! YOU GOT IT RIGHT, SUSAN!": *

S = S + 1

200 PRINT:NEXT I

210 PRINT: PRINT "SUSAN'S FINAL SCORE IS " S

220 PRINT " TO PLAY AGAIN, JUST TYPE RUN AND "

PRESS THE RETURN KEY"

230 DATA COULDN'T BE BETTER, 3, EXPECT, 2, LOO

KS NICE, 5

240 DATA FIXES TEETH, 4, MAKES NO NOISE, 1

Program 2: Capitals Game

100 PRINT "HELLO, SUSAN, LET'S PLAY THE CAPITA

LS GAME."

130 PRINT "I.ENGLAND 2.FRANCE 3.CHINA 4.EGYPT "

5.RUSSIA

150 READ QU$: PRINT QUS " ~ IS THE CAPITAL 0

F WHICH COUNTRY ABOVE?"

230 DATA PEKING, 3, PARIS, 2, CAIRO, 4

240 DATA MOSCOW, 5, LONDON, 1 C
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Join our unique VIC-20 users club and get

unlimited use of our extensive loan library of

major VIC-20 software. Borrow any program

for up to one month for only 10% of the list

price (plus shipping and handling).

TRY BEFORE YOU BUY

Software loan fee may be applied to later pur

chase if you want to keep a loaned program.

SPECIAL PRICES

Members also get a free subscription to

20/20, the VIC-20 newsletter, and special

purchase prices on all VIC-20 hardware and

software from our huge catalog featuring all
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join, plus $10 per year dues (total of S25 first

year). Call or write for detailed information.

Rt. 3 Box 309 A 52, Clinton, TN 3771 6

61 5-457-5068 or 61 5-584-0022

Visa and Mastercard Accepted

Commodore-64 Support Tool

P rogram I : Vocabulary Game 

I e NUMBER = 5 
100 PR INT "HELLO , SUSAN , LET ' S PLAY THE VOCABU 

LARY GAME ." 
lIe FOR T = 1 TO Ieee : NEXT T : PRINT 
1 20 FOR I = 1 TO NUMBER 
130 PRINT "l . SILENT 2.HOPE 3.PERFECT 4 . DENT 

I ST 5 • PRETTY 
140 PRINT 
15e READ QUS: PRINT QU$ " 

S WHAT NUMBER ABOVE?" 
MEANS THE SAME A 

160 INP UT GUE SS : IF GUESS < 1 OR GUESS> NUMBE 
R T HEN GOTO 160 

17e READ KEY 
18e IF KEY <> GUESS 

GHT ANSWER IS 
190 PRINT .. GOOD ! 

5 = S + 1 
2e0 PRINT : NEXT I 

THEN PRINT" SORRY , THE RI 
KE Y: GOTO 2ee 

VOU GOT IT RIGHT, SUSAN I ·: -

210 PRINT: PRINT "SUSAN ' S FINAL SCORE IS n S 
220 PRINT" TO PLAY AGAIN, JUST TYPE RUN AND -

PRESS THE RETURN KEY" 
230 DATA COULDN 'T BE BETTER , 3 , EXP ECT , 2 , LOO 

KS NI CE , 5 
24 0 DATA FIXES TEETH, 4 , MAKES NO NO I SE , 1 

Program 2: Capitals Game 

l e e PRINT " HELLO, SUSAN, LET' S PLAY THE CAPITA 
L S GAME . " 

1 30 PRI NT "l .ENGLAND 2 .FRANCE 3 .CHI NA 4 .EGY PT -
5. RU SS I A 

1 50 RE AD QUS: PR I NT QUS " I S THE CAPI TAL 0 
F WHI CH COU NTRY ABOVE? " 

230 DATA PEK ING , 3, PARI S , 2 , CA IRO , 4 
24e DATA MOSCOW, 5 , LONDON, 1 © 
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Discover how easy it is for you to get 
usefu l results from your computer. 

For PE T/ C BM 
Understanding Your PET/CBM .. ...... $16.95 
Val l : Basic Programming 
PET Graphics. . ........... .... . $ 6.95 

For OSI C1P/C4P 
Understanding Your C lP/C4P . . S 995 
A Workbook 0 1 BASIC ExerCises 

For VIC 
Understanding Your VIC. . . $ 13.95 
Vol. 1. Basic Programming 

TIS INC 

Money Back Guaran tee VISA/MC accePlco 
All pnces .neluOB UPS 0, I"st clD$s pOltagc 

Tota l Information Services, Inc . 
Box 921. De pt. C 
Los Alamos. NM 87544 
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EARTH ATTACKERS 19.95 
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• lAS 80·\! . With BaS IC 
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• CollectIOn 0' software tools (punter setup. hte converSion and more) 
• IBM-PC Wllh DOS BaSIC 

MAIL LIST and LABEL contro l program 
• User FllencllV 

49 .95 
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BASIC CROSS REFERENCE 

• l AS 80·' I wilh Basic 
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SOFTWARE LOAN LIBRARY 

99.95 

-..Iiil:. 
~ n? 

Join our unique VIC· 20 users club and get 
unlimited use of our extensive loan library of 
major VIC·20 software. Borrow any program 
for up to one month for only 10% of the list 
pr ice (plu s shipping and handling). 

TRY BEFORE YOU BUY 
Software loan fee may be app lied to later pur
chase if you want to keep a loaned program. 

SPECIAL PRICES 
M embers also get a f ree subSCriptIon to 
20/ 20. the VIC-20 newsletter, and special 
purchase prices on all VIC-20 hardware and 
software from our huge catalog featuring al l 
major producers. Membersh ip fee on ly S 15 to 
joi n, plus S 1 0 per year dues (Iotal of $25 f irst 
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LOOKING FOR QUALITY ?

HAS IT ALL SEWN UP !

ATARI *

400 COMPUTER

BOO COMPUTER

4 10 RECORDER

BIO DISK DRIVE

820 PRINTER

B 25 PRINTER

830 MODEM

VIC •

MODEL 1 0

RECORDER

DISK DRIVE

14.X

1 8 .80

7.88

1 1 .8«

13.89

17.89

B.89

13.89

T.B9

11.84

IBM-PC "

KEYBOARD

MONITOR

MEMORY UNIT

M 0 H . * HEM.

T.I. •

SB /4 A

MONITOR

EPSON •

U X7O-80

M XBOFT

M X 1 0 0

1 s .b a

20.8 9

2 5.8 9

3 9 . B S

1 * .10

i s.e 9

i 7 .as

18.80

14.BB

1tM *t tTTTCHBI "*t

LIOHT BROWN, DARK BROWN, CHARCOAL OR BLACK COVERS

AVAILABLE AT THESE FINE STORES

DEALERS1*!! C O LLEC T1" I -J U-»7 »-1 « «l

NAME

ADDRESS

CITY

PAYMEHT METHOD: CHECK G

MASTER*

PLEASE SEND COV£R(S) FOR

MFGR./MODE L QTT.

TOTAL ( IN MICH. ADD

STATE

CARD

ZIP

O EXP. DATE

VISA *

4% TA

COLOR

X )

PRICE

A B C BYTE

1111 W.DEMPSTER

SKOKIE IL.

BYTE BY BYTE

sioro van dyke

UTICA Ml.

COMPUTERLAND

3847] ORAND RIVER

S0UTHF1ELD Ml.

COMPUTERLAND

31000 GREATER MACK

ST. CLAIR SHORES Ml.

COMPUTER MART

1824 MAPLE RD.

TROT Ml.

EARTHHISE COMPUTERS

S GREEN VILLAGE RD.

MADISON NJ.

EMPRISE COMPUTERS

1117 E. n i Hi) STREET

INDIANAPOLIS IN.

MEGA RAM

S128O VAN OYKE

UTICA HI.

MICRO STATION

244B4 W. 10 MILE

SOUTHFIELD Ml.

RAINBOW COMPUTERS

8 19 BIO BEAVER

TROY Ml.

RITE WAT ENTERPRISES

8162 13 MILE RD.

WARREN Ml.

SCKAAK ELECTRONICS

14S00 LAKESIDE CIRCLE

STERLING HGTS. Ml.

SCHAAK ELECTRONICS

OAKLAND MALL

TROY Ml.

VARIATIONS IN VIDEO

1 JOO N. RAND RO.

ARLINGTON HOTS. IL.

STITCHER INC. P.O. BOX SB - STERLING HEIGHTS, MICH. I1D7I

REGISTERED TRADEMARKS OF ATARI INC.. INTERNATIONAL BUSMESS MACHMES >HC .. TEXAS INSTRUMENTS BtC.. COMMODORE COMPUTER CORP. AMD EPSON OF AMERICA MC.

FAMILY COMPUTER CENT.

!■<> 11 MILE RD.

■ EHKLCY Ml.

VIDEO ETC.

4BS LAKE COOK BO.

DEERFIELD IL.
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Fur PET, VIC, and Atari, "Name Play" is a user-friendly

program aimed at preschoolers. Children who are 'just

learning to recognize letters will be able to take pride in

(heir ability to write the names of theirfavorite people. I 'p

to nine different names may be included. A printer is

requiredJar program output.

To run the PET/CBM version on the VIC-20 the

following changes must he made-

line 120 - change PRIXTTABt 12) to PRINT

line 305 - change 44 to 22

On the YH.-20, names must be no more than 1 5 characters

lonst.

NAME PLAY
Bob Sullivan

Oak Pork, IL

Youngsters will enjoy producing a printout of the

names typed into the computer. These printouts

are great for copying with crayons.

After the REM statements are removed, the

program uses less than I K. and takes only a few

minutes to type into the computer. First, personalize

the data list in lines 11)00-1080 with the names of

family members, pets, friends, and close relatives.

Next, assist your neophyte computerist with the

following commands:

1) Press 1-9 for the desired name.

2) Press the correct sequence of letters.

3) Press (it for a printout of copied names.

4) Press the home key to turn the screen off

or on.

To break into the program, make sure that the

screen is off, and then press the STOP key.

This program works well with the Ql'ADRA-

PET techniques that were outlined in the July 1981

issue of COMPUTE!:

1) Load and run Ql'ADRA-PET.

2) SYS926 and NEW each PET.

$) Append NAME SUCCESS into PET 4.

4) SYS926 to PET 1.

If you avoid machine language and greater than

(>) DOS commands. PET 1 will operate, load, and

save as an ordinary Sk PET. Additionally, you will

be able to switch from PET 1 to PET 2 in less than

six seconds, thus allowing yourself a short break

while the young ones are in the mood for their

program.

Beginner's Note

The key to this program is in line 400:

= MIDS(D$(A),I,1)

A MIDS function is used to look at each letter in

the name. The instruction is set up to lake the

letters one at a time from left to right. The first

item in the parentheses, D$(A), indicates the word

chosen from the menu. The next item. I. refers to

the current number in the for-next loop and insures

that we progress from letter number one to the last
letter in the word.

Conveniently, the MID$ function uses this

center area to designate the number of spaces in

from the left side ofthe string to start identifying

characters. The I at the right in the parentheses

shows that the function is to use only one letter at a

time. Finally, we let this function equal CLS. After

this line in the program instructions, CLS is used to

represent the next letter that should be pressed by

the user.

Program 1: PET/CBM Version

0 CLR:PRINT"{CLEAR}" :POKE59468,12

1 POKE144,49:REM ### DISABLE STOP KEY (UPGRA

DE ROM) ########

110 N=9:DIMD?(N),PS(20)

120 FORI=1TON:READDS:DS(I)=DS:PRINT:PRINTTAB(1

2)1") "D$(I):NEXT

199 :

200 REM *** MENU COMMANDS ********************
**************

210 GOSUB6 3998:IFA$=n@"THENGOSUB600:GOTO0

2 20 IFA$="{H0ME}"THENPRINT"{CLEAR}":GOSUB63997

:GOTO0

2 30 A=VAL(AS):L=LEN{D$(A)):IFA>NORA<1THEN210

240 V=V+1:P$(V)=D$(A):REM *** LOAD PRINTOUT LI

ST ***

299 :

300 REM *** DISPLAY NAME AND GET READY FOR COP
v ***********

305 L2={40-L)/2

310 PRINT"{CLEAR}{07 DOWN}":GOSUB380:PRINTD$(A

):PRINTn{04 DOWN}":GOSUB380

320 GOTO400

380 FORI=1TOL2:PRINT"{RIGHT}";:NEXT:RETURN:REM

*** MOVE CURSOR TO CENTERING POSITION

399 :

400 REM *** ACCEPT ONLY CORRECT RESPONSES ****
**************

410

420

430

440

499

500

510

599

600

610

699

FORI=1TOL:CL$=MIDS(DS(A),1,1)

GOSUBfi3998:IFA$=CL$THENPRINTCL$;:GOTO4 4 0

GOTO420

NEXT

REM *** RETURN TO MENU *******************

GOSUB6 399 8:PRINT"{CLEAR}":RESTORE:GOTO120

REM *** PRINTOUT THE NAMES ***************
* *************

OPEN4,4:PRINT#4:FORI=1TOV:PRINT#4:PRINT#4,

PS (I) :NEXT:PRINT!4:CLOSE4:RETURN
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For PET, ~IIC, fllld Alar;, " lVOIllf' Plai' is(lIISf'r-j''iIJllrll)1 
/)rogralll (l/llled al preschoolers. Childrell whu are jllsl 
/('(nning 10 rl!fognize !('ltf'n will be able 10 lake jJrid,J ill 

tlie;,. abilil.V to wrilr Ihe II(J II/{',\ of the; rjoTJoril1' jJ('o/J/r'. U /) 
to nine riifiert' II/II(fIll(IS lIIay bl' included. A jJrinter i,'I' 
required Jur /;rogralll oul/JIII. 

To 1"1/11 till' PET/CBM wrsiou Oil 1111' \ "lC-20 1111' 
ful/uwillg clUIng/Is mils/ bl' II/(U/,' : 

lilli' 120 - rllIlIIgl' PRI,\'TTAB( 12) 10 PIV,V?, 
line 305 - rhange ·1-1- to 22 

011 thl' \ '/ C-20. II({ 1111'.\ 11111.\/ be no more Iha II J 5 rha r(l('/t' 1:\ 
l(Jug. 

NAME PLAY 
BobSullivon 
Ook Pork. l 

Youngsters will e njoy producing a prin ioul o f the 
na mes typed illlo the computer. These primouts 
are g reat for co pyin g with crayons. 

After the R E~ I Slale me nts are removed. the 
program uses less th an I K and takes only a fe'" 
minutes to L ypc in lo the computer. First. persona li ze 
the da ta li sl in lines 1000- 1080 wit h the names o f 
ra mil" members. pets. friends. and close relati,·es. 
~ext. ass ist you r neophYle compuler isl \,·jth th e 
following COlllmands: 

I) Press 1-9 Ii". th e desired name. 
2) Press the correct seq uence of lell ers. 
3) Press @ for a primout of copied names. 
~ ) Press I he home key to turn the screen off 

or on. 

To brea k illlo the program, make sure th at the 
sc reen is ofT. and then press the STO P key. 

This prorr ram works well with the QLJAORA
PET techniques Ih al were outlined in t he .J ul y 198 1 
issue of COMPUTE! : 

I) Load and run QLJAORA-PET. 
2) SYS926 and :-lEW each PET. 
3) Append NA~IE SUCCESS inLO PET 4. 
4) SYS926 10 PET I. 

Ir you avoid machine language and grealer than 
(» DOS comlllands. PET I 'rill ope rat e. load. and 
sa,'e as an ord inary 8 K PET. Additionally. YOU will 
be able 10 switch f;'om PET I to PET2 in' less than 
six seconds. thus a llowing yourself a short break 

while the you ng oncs arc in the mood for 1111);" 
program. 

Beginner's Note 

The ke y to thi s p rogram is in li ne -WI): 

CL$ = M IDS(DS(A), I, I ) 

A \1105 function is used to look at each le tl c r in 
Lhe namc. The instructi on is sel up to take tht.: 
ieLlers onc at a lim e from icftlo right. -rhe first 
item in the pare ntheses, DS(A). ind ica tes th e wo rd 
chose n from t. he menu. T he nex t item. I. re fe rs to 
the CU ITent numbcr in the for-n ex tioop and insures 
that we progress from leuer number one to thc last 
lener in the word. 

ConYen iellll y. the M I OS functi on uses thi s 
cenLer area La des ignate the nUlll ber of spaces ill 
from the le ft side or the strin g to sta rt idenlirying 
charaClers. The 1 al the ri ght in th e parentheses 
shows that the fun ction is La use only one leucr at a 
time. Finally. we le t thi s function equa l CLS. Arte r 
this line in the program instructions. CLS is lI sed Lu 

represemthe next leller that should be pressed by 
the user. 

Program I: PET/CBM Version 
o CLR: PRINT" {C LEAR)", POKE594 68 ,12 
1 POKE I44,4 9 , REM '" DISABLE STOP KEY (UPGRA 

DE ROM) IIIIIIII 
110 N=9,DIMDS (N) ,PS (20) 
120 FORI=ITON,READDS ,DS(I) =DS,PRINT ,P RINTTAB(I 

2)1") "DS(I),NEXT 
199 
200 REM ••• MENU COMMANDS •••••••••••••• •••••• 

•••• *.* ••••• *. 
210 GOSU663998 , IFAS="@"THENG OSUB600 ,GOT00 
220 IFAS="{HOME}"THENPRINT"{CLEAR)",GOSUB63997 

,GOT00 
230 A=VAL (AS) : L=LEN (0$ (A) ) , I FA>NORA< 1 THEN210 
240 V=V+l: P$(V ) =D$(A) : REM ••• LOAD PRINTOUT LI 

ST ••• 
299 
300 REM ••• DISPLAY NAME AND GET READY FOR COP 

Y ••••••••••• 
305 L2= (40- L)/2 
310 PRI NT"{C LEAR}{07 OOWN} ", GOSUB380 , PRINTOS(A 

) 'PRINT" (04 DOWN}" , GOSUB380 
320 GOT0400 
380 FORI=lTOL2 : PRINT-{RIGHT}" i :NEXT : RETURN : REM 

••• MOVE CURSOR TO CENTERING POSITION 
399 
400 REM * •• ACCEPT ONLY CORRECT RESPONSES •••• 

•••• * ••••••••• 
410 FORI=ITOL:CL$-MIDS (DS(A) ,1,1) 
4 20 GOSUB6399 8 , IFAS=C LSTHENPRINTCLS; :GOT0440 
430 GOT0420 
440 NEXT 
499 
500 REM ••• RETURN TO MENU ••••• ** •••••••••••• 

•••••••••• **** 
510 GOSUB63998,PRI NT" {CL EAR }" ,RESTORE,GOTOI20 
599 
600 REM ••• PRINTOUT THE NAMES •••••• ~ ••••••••• 

••••••••• ••• •• 
610 OPEN4 ,4,PRINTI4,FORI-ITOV ,P RINTI4:PRINTI4 , 

PS ( I ) : NEXT , PRINTI 4, CLOSE4 : RE'rURN 
699 
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1000 REM *** DATA LIST OF NAMES ***************
*************

1010 DATAHOM

1020 DATAPRETZEL

1030 DATADAD

1040 DATAHELISSA

1050 DATABETH

1060 DATAGRANDMA

1070 DATAAUNT DENISE

1080 DATAGRANDPA

1090 DATAGRANDMA SULLIVAN

63995 :

63996 REM *** WAIT & GET SUBROUTINE ************
************

63997 PQKE144,46:REM ### ENABLE STOP KEY (UPGRAD

E ROM) Htlt

63998 GETAS:IFA$=nnTHEN63998

63999 RETURN

Program 2: Atari Version

110 DIM N* <20) .P<9)

115 OPEN #1,4,0,"K:"

120 GRAPHICS 2+16:REST0RE

130 FDR 1=1 TO 9:S0UND 0,1*20.10,8

140 READ N*;? #6;CHRS(I+176);CHR*<169

) ; " ";N»

15O NEXT I:SOUND 0,0,0,0

170 GET #1,A

1B0 IF A=&4 THEN 500

190 IF A=27 THEN GRAPHICS 2+16:GET It 1

,A:GOTO 120

20O A=A-48:IF A<1 OR A>9 THEN 170

210 FOR 1 = 1 TO V:IF P ( I)<>A THEN NEXT

I:V=V+1:P(V)=A

220 RESTORE

230 FOR 1=1 TO A:READ NSrNEXT I

240 GRAPHICS 2+16

250 POSITION 9-LEN(N«)/2,5:? #6;N*

260 FOR 1=1 TO LEN<N»)

270 GET #1,A:IF AOASC (N* < I > > THEN 27

O

2B0 POSITION 9-LEN<N*>/2-1+I,6

290 PUT #6,A+12S

295 FOR W=15 TO 0 STEP -1:SOUND O,A,1

O,W:NEXT U

300 NEXT I

310 FOR W=l TO 50:P0KE 710,PEEK(53770

>:SOUND O,PEEK(53770),10,B:NEXT W

:SOUND 0,0,0,0

GOTO 120

rem iartiri^'1"*

TRAP 5B0

GRAPHICS 2 + 16:? #6; "

320

500

505

510

520

530

540

545

550

560

570

580

590

1000

1010

1020

1030

104O

1050

1060

1070

1080

1090

FOR 1=1 TO V

RESTORE

FOR 3=1 TO P<I>:READ N*:NEXT J

FOR W=15 TO O STEP -Is SOUND 0,W,0

,W:NEXT W

? #6;N*:LPRINT N*:LPRINT

NEXT I

RUN

GRAPHICS 2+16:? #6;"PRINTER NOT 0

N! "

FOR W=l TO 500;NEXT W:60T0 120

REM LIST OF NfiMKS

DATA MOM

DATA PRETZEL

DATA DAD

DATA MELISSA

DATA BETH

DATA GRANDMA

DATA AUNT DENISE

DATA GRANDPA

DATA GRANDMA SULLIVAN

FOR

PET®, VIC®AND

COMMODORE 64

Order any 6 of these programs

for just $54.95 or any single

program for $12.95.

Sequencing Sam

Sequencing Sam

Mr. Readwell

Mr. Readwell

Professor Snead

__ Professor Snead

.Missing Numbers

Math Marauders

Six Second Club

Derby

Maestro Musica

Word Zapper

Reading Sequencing Gr 1

Reading Sequencing Gr. 2-3

Reading Comprehension Gr. 3-4

Reading Comprehension Gr. 5-6

Reading Comprehension Gr. 6-7

Reading Comprehension Gr 7-8

Counting by Fives Gr. 2

Addition Drill Gr 2-4

Math Facts Drill *.-.x.—

Solving +.-.x.— (4 dig.I Gr 4-6

Keyboard Identification Gr 3-

Spelling Gr.5-7

(Most programs require a 16k PET". An 8k VICf expander is required.)

You also will receive a free catalog containing PET®

program olfers for:

Reading

Vocabulary

Math

Language

*M0NEY BACK GUARANTEE

Package price expires after Feb. 28. 1983.

PET* and VIC* are registered trademarks

of Commodore Business Machines

Computer Literacy

Social Studies

Teacher Aids

Chemistry

Melrics

Science

Health

Physics

Algebra

Music

Spelling

□ I have enclosed a check or money order for S12.95.

Please send me the 1 program which I indicated

for my a PET®. D VIC?, a Commodore 64.

□ I have enclosed a check or money order for $54.95.

Please send me the 6 programs I have indicated

(or my D PET®, D VIC1, o Commodore 64.

□ Please send me FREE information about your

□ PET®. □ VIC®, and D Commodore 64 programs.

NAME.

MICROGRAMS

1 ~~~ REM *** DATA LIST OF NAMES *** ** ******* *** 
*** *** ****** * 

1010 DATAMOM 
1~20 DATAPRETZEL 
1~3~ DATADAD 
1040 DATAMELISSA 
1050 DATABETH 
1060 DATAGRANDMA 
1070 DATAAUNT DENI SE 
1080 DATAGRANDPA 
1090 DATAGRANDMA SU LLIVAN 
63995 : 
63996 REM *** WAIT & GET SUBROUTINE ** ********** 

************ 
63997 POKE144 , 46:REM III ENABLE STOP KEY (UPGRAD 

E ROM) UIII 
63998 GETA$ : IFA$=" "THEN63998 
6 3999 RETURN 

P rogram 2 : Atari Version 
11 0 DIM NS (20), P ( 9 ) 
11 5 OPEN # 1 , 4 ,0 , " K: " 
1 20 GRAPHI CS 2 +16:R ES TO RE 
130 FOR 1= 1 TO 9 :S 0UND 0,I*20~ 1 0 ,B 

140 READ NS :? .6;CH RS( I + 17 6 )jC HRS ( 169 
) j" "; NS 

150 NE XT I: S OUND 0,0, 0, 0 
170 GET #1 , A 
180 IF A=b4 THEN 5 00 
190 IF A=27 THEN GRAPHICS 2+ 1 6 :GET .1 

, A:GOTO 12 0 
2 0 0 A=A - 48:IF A< 1 OR A) 9 THEN 17 0 
210 FOR 1 = 1 TO V: I F P( I ) <> A THEN NE XT 

I:V=V+l : P(V}=A 
220 RESTORE 
2 3 0 FOR 1 = 1 TO A:READ NS:NEXT I 
240 GRAPHICS 2 +16 
2 5 0 POSITION 9 - LEN(NS) / 2,S: ? #6;NS 
260 FOR 1=1 TO LEN ( N$ ) 
270 GET *1,A: I F A<> ASC(N$ ( I» THEN 27 

o 
280 POSITION 9-LEN ( NS )/ 2-1+I , 6 
290 PUT # 6 , A+128 
295 F OR W= 15 TO 0 STEP -1:90UND O, A,1 

O,W:NEXT W 
300 NEXT I 
310 F OR W=1 TO SO:POKE 710 , PEEK(5377 0 

):SOUND 0 , PEE K (S3770),10,8:NEXT W 
:SOUND 0,0 , 0 ,0 

320 GO TO 1 20 
500 REM ':<J:,ja_ni., 
5 0 5 TRAP 580 
510 GRAPHICS 2+16: 7 :16; .. ,., ....... n·.'6.', 

e{ 3 I:::}" 
5 20 FOR 1= 1 TO V 
5 30 RESTORE 
540 FOR J=l TO P(J) : READ Ns:NE XT J 
545 FOR W=1 5 TO ° STEP -1 : SQUND O, W, O 

,W:NE XT W 
550 ? #6jNS:L P RINT Ns :LPRINT 
560 NE XT I 
5 70 RUN 
580 GRAPHICS 2+16: 7 *6j"PRINT ER NOT 0 

N ~ II 

59 0 FOR W=1 TO 5 00 :NE XT W:GOTO 120 
10 00 REM I ... ..,. •• IM:'·I;' .. _ •• , 
10 10 DATA MOM 
1020 DATA PRETZEL 
1030 DATA DAD 
10 4 0 DATA MELIS S A 
1050 DATA BETH 
l ObO DATA GRANDMA 
10 70 DATA AUNT DENISE 
1080 DATA GRANDPA 
1090 DATA GRANDMA SULLIVAN 

FOR 
PET~ VIC® AND 

COMMODORE 64 
Order any 6 of these programs 
for just $54.95 or any single 
program for $12.95. 
__ Sequencing Sam Reading Sequencing 
_ Sequencing Sam Reading Sequencing 
_ Mr. Readwell Reading Comprehension 
__ Mr. Readwell Reading Comprehension 
__ Professor Snead Reading Comprehension 
_ Profess or Snead Reading Comprehension 
__ Missing Numbers Counting by Fives 
__ Math Marauders Addition Drill 
__ Six Second Club Math Facts Drill " ,-,X,-

Gr. 1 
Gr 2-3 
Gr. 3-4 
Gr . 5-6 
Gr. 6-7 
Gr. 7-8 
Gr. 2 
Gr . 2-4 

_ Derby Solving · .- .x.- (4 dig.) Gr 4-6 
__ Maestro Musica Keyboard Identilica tion Gr. 3-
__ Word Zapper Spelling Gr. 5-7 
(Most programs require a 16k PE~, An 8k VIC® expander is required.) 

You also will receive a free catalog containing PET® 
program oilers for: 
Reading 
Vocabu lary 
Math 
Language 

Computer lileracy 
Social Studies 
Teacher Aids 
Chemistry 

Metri cs 
Science 
Health 
Physi cs 

* MONEY BACK GUARANTEE 
Package price exp ires alter Feb, 28. 1983. 
PETe and Vice are registered trademarks 
01 Commodore Business Machines 

Algebra 
Music 
Spelling 

o I have enclosed a check or money order for $ 12.95. 
Please send me the 1 program which I indicated 
for my a PETe, a VIC ,0 Commodore 64 , 

o I have enclosed a check o r money order for $54.95. 
Please send me the 6 programs I have indicated 
for my a PET®, 0 VIC , 0 Commodore 64 , 

O Please send me FREE information about your 
o PETe, a VIC@!, and a Commodore 64 programs. 

NAM E ________________________________ __ 

ADDRESS ______________________________ __ 

CITY _________________________________ _ 

STATE ZlP ___ A 
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A Monthly Column

Bring language literate is absolutely essential in our society. Being computer literate is a great advantage and is rapidly

becoming a necessity. What is being done to meet the need for this new area of education? Getting computers into

classrooms across the country is a start, but just a start. There is a great deal more involved.

Learning With Computers
Computer Literacy: Can We Get There From Here?

Mary Humphrey

Teaching tools: Microcomputer Services, Palo Alto, CA

literate / adj. 1: educated, cultured 2: able to read

and write

Computer literacy is now a common term in educa

tion circles, and with it has come a growing demand

to develop programs to teach it. For some educators,

a new literacy is the chance to open additional

avenues of thinking and communicating. For

others, the mention of compute]" literacy causes

reactions from deep sighs and "here-we-go-again"

looks to near panic. Why the difference?

Language Literacy And Computer Literacy

An analogy between language literacy and com

puter literacy is often made, and there are many

useful similarities. Just as one need not know how

to physically make a book, but should be able to

create and comprehend a written passage, one

need not know how to build a computer, but should

be able to successfully use one and to create at least

a simple program. This analogy has been the basis

for several recent articles proposing definitions or

guidelines for computer literacy. The difference in

reactions is not due to debate over what it is. The

goals of computer literacy, like the goals of language
literacy, are valuable skills that can be generally
regarded as critical for members of our society.

Those who react to computer literacy with
eager anticipation are thinking about the end

product; those who dread it are thinking about

delivering that product. Here the analogy between

language literacy and computer literacy breaks
down. Many education departments have been

given a mandate to develop definitions of computer
literacy, establish criteria for teacher certifica

tion, and begin pre-service and in-service teacher
training programs.

Shortly thereafter, school districts and local

boards are expected to create and implement

student curricula. For these administrators and

teachers, the concerns are not "Where are we

going?" but rather "How are we going to gel there?"

For them, the differences between language literacy

and computer literacy are glaring.

Becoming A Computer Teacher

Reading and writing competency criteria, instruc

tional programs and standardized tests have been

developed over many years with the support of

much study. Computer literacy has been pondered

for only a relatively short period of time. There

has been little opportunity to test any of the

guidelines offered, and many authors on the sub

ject encourage educators to develop their own

definitions.

Reading and language arts teachers have

themselves received many years of training in

these skills and in how to teach them. The criteria

for teacher certification are quite explicit. Teachers

charged with computer education have typically

had little computer training and even less instruc

tion in how to teach computer skills. Becoming a

computer instructor is often more a matter of

personal interest and initiative than of formal

qualifications.

Support materials for teaching reading and

language arts are big business. Teachers are accus

tomed to readily available, high quality textbooks,

films and slides, classroom display materials, work

sheets, and student activity kits for reading and

writing. Currently there are few computer literacy

materials. Publishers and software developers have

had time to produce only a first generation of

computer literacy materials, and as yet have had

little feedback from educators.

The role of home-based education is also quite
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f 

Computer Literacy: Can We Get There From Here? 

Mary Humphrey 
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literate / adj. I : I'dllm/I'd, cul/ured 2: able 10 read 
and wrile 

Compute r literacy is now a common le rm in educa
ti on circles , and with il has conle a g ro wing de mand 
to develop programs to teach it. For some educato rs, 
a new lite racy is the chance to open additiona l 
avenues of thinking and communicatin g . For 
others, the me n lio n o f compute r li te racy causes 
reactions from deep sighs and "he re-we-go-again" 
looks to nea r panic. Wh y the difference? 

Language Literacy And Computer Literacy 
An analogy between language lite racy and com
pUle r li te racy is o fte n made, and the re are many 
lI se ful similarities. J Li St as one need nOl kn ow how 
to physica ll y make a book, but should be able to 
create and comprehend a written passage, one 
need not know how to build a compute r, but sho uld 
be able to successfull y use one and to create at least 
a simple p rogram, T his analogy has been the bas is 
fo r seve ral recent articles proposing definitions o r 
guidelines for computer literacy. The difference in 
reactions is not due to debate over what it is. The 
goa ls of com pute r li te racy, like the goa ls ofl anguage 
lite racy, a re va lua ble skills thal can be generall y 
rega rded as critical for members o f Our society. 

Those who reaCl to computer literacy with 
eager anti cipati on a re thinking abOutlhe end 
product; those who d read it a re thinking abo ut 
deli vering lhal prod uct. Here the ana logy be tween 
language lite racy and compute r literacy brea ks 
down. Many educatio n departments have been 
give n a mandate to develop definitions o f computer 
lite racy, establish criteri a for teacher ce rtifica-
tion. and begin pre-service and in-service teache r 
training programs. 

Sho rtly the reafter , school districts and local 

boards are expected to crea te and implement 
stude nl curricula. For these administrators and 
leachers, the concerns are no t "\"'h ere are we 
goin g?" but rathe r "How are we goin g to ge tt.here?" 
For them, the differences between language lite racy 
and compute r lite racy are glaring, 

Becoming A Computer Teacher 
Reading and writing competenc)' crite ria, in struc
ti onal programs and standardized tes ts ha ve been 
developed over many years with the suppo rt o f 
much stud y. Compute r lite racy has been po nde red 
fo r onl y a relativel y short period o f time, There 
has been little o pportuni ty to leS t any o f the 
g uidelines o ffered , and many authors on the sub
j ect encourage educators to develop their own 
definitions. 

Reading and language an s teachers have 
the msel ves received many years o f training in 
these ski lls and in how to teach them. The crite ria 
for teache r ce rtificati on a re quite explicit. T eache rs 
charged with computer education have typicall y 
had lillie computer training and even less instruc
tio n in how to teach Gompute r skills. Becoming a 
cOlnpute r in structo r is o fte n more a matter o f 
personal inte rest and initiative than o f formal 
qualifications. 

Support mate rial s fo r teaching reading and 
language arts are big business, Teache rs are accus
to med to readily ava ilable, higli qua lit ), tex tbooks, 
film s and slides, class room d is pla), mate rials, work
sheets, and student acti vit), ki ts fo r reading and 
writing. Currently the re are few computer lile racy 
mate l'ials, Publishers and softwa re deve lope rs have 
had time to produce onl y a fi rs t generation of 
computer lite racy mate rials, and as yet have had 
lillie feedback fro m educa tors. 

The role of home-based ed ucation is also quite 
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different for these two types of literacy. There

have always been some parents who have actively

encouraged their children to learn to read and

write, but reading or writing together as a family

activity is usually limited to bedtime stories and

thank you letters to Grandma.

Those parents who have personal computers

at home seldom have to coax their children, no

matter what age, to use the computer. There is a

great deal oi commercial promotion of various

uses of computers as family activities. Teachers are

realizing that this considerable amount of home

learning is a welcome change, but also a challenge

to the schools.

Added to these differences are two common

misconceptions about computer literacy. First, it's a

Tiew and often unfamiliar area to many educators.

Unfamiliarity can be confused with difficulty. This

has been especially true of computing. The

stereotype of high technology as a scientist's domain

still lingers, despite the current efforts to promote

personal and home computers as "user friendly."

Because many educators have not been given

adequate training in computer skills, they suspect

that this new curriculum area may be beyond the

capabilities of the schools, particularly the elemen

tary schools.

There are also many educators who are confi

dent computer-users, but who fall prey to a differ

ent intimidation. They are aware of the potential

of computers in education and the amazing pace at

which new developments are occurring. For them

I he implementation of a computer literacy program

is a scramble to get it all done within the current

school year. The pressure to catch up to the needs

of business and industry for computer literate

graduates can seem overwhelming if viewed from

ibis perspective.

Getting There From Here

At this point it all sounds very discouraging, and

you may be wondering whether schools can over

come these obstacles and go on to develop a new

curriculum. There is lack of teacher training, lack

of support materials, and pressure from outside

the school. Do schools even want to try? The best

answers to these questions come from the schools1

own reports.

During the H)81-82 school year, many districts

and local school boards began computer literacy

programs. This year they were joined by more

schools, and still others are laving the groundwork

for programs in the 1983-84 school year. Several

school districts, computer-education groups, and

even individual teachers have written reports on

their own computer literacy programs. Their en

thusiasm is clear. The strongest encouragement

can be found in evaluations of existing programs.

These "how-to" accounts are sincere attempts

to help others through the first steps of imple

menting a computer literacy curriculum. Many are

available for the asking or for a minimal charge to

cover costs. I strongly recommend that those in

volved with a computer literacy project get these

materials.

Several reports are of interest for those who

are beginning a computer literacy program. They

are particularly helpful in dealing with the difficul

ties of establishing a program of teacher training.

"Instructional Uses of Microcomputers: A Report

on British Columbia's Pilot Project" (research

conducted by (KM Research) describes the planning

and implementing stages, the training and other

services provided, and a complete evaluation of the

impact of these services. This report is also useful

as a guide to planning for future evaluation. Re

quests for copies of the report should be sent to:

Project Planning Cerftre, Ministry of Education,

Legislative Building, Victoria, British Columbia,

Canada V8Y-1 Xl/
Computers in the Classroom is another especially

thorough guide. This "booklet explaining the

process of implementing computers into the

elementary classroom" is written by Susan Burleson,

an assistant principal in the San Ramon Valley

Unified School District. It is a step-by-step account

of what this district did and did not do and their

recommendations to others.

Chapters cover setting goals in a district, iden

tifying resources, computer awareness and readi

ness for in-service training, obtaining funds and

budgeting, in-service training, school-wide use and

home use of computers, anticipating problems,

and evaluating progress. Copies cost $ 11 and are

available from Susan Burleson, 599 Bridgewater

Rd., Danville, CA 94526.

An energetic group of teachers and specialists

in Utah is developing a kindergarten through high

school computer curriculum. Their project pro

vides plans for a three-year development cycle to

train teachers, begin limited field testing, and then

conduct a formal field test of several pilot projects.

Curriculum objectives, teaching activities, informa

tion and materials resources, and evaluation criteria

are detailed for each grade level across several

"strands" of computer skills.

Other materials include such specific help as a

principal's checklist for interviewing computer

hardware dealers (a useful document for dealers

too). Inquiries about cost and availability of pan or

all of their materials should be sent to: Curriculum

Development Office. Jordan School District, 9861

South 400 East, Sandy. UT 84070.

A Iighthearted but quite useful guide to over-
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O th e r matc rials include such specific hc lp as a 
principa l's chcckli st for inl c rv iewin g compuLcr 
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coming commonly encountered problems is "The

Mother Quail Syndrome: Managing Micros on

Site. 10 Sanity Savers for Educators." Write to

Suzanne Powers-Bailey, Computer Coordinator,

Solano County Office of Education, 655

Washington St., Fairfield, CA 94533, for informa

tion about cost and availability.

Developing A Curriculum

In addition to issues of teacher training, I discussed

the need to develop a student curriculum and the

lack of supporting teaching materials as difficulties

in teaching computer literacy. Again, the response

from those with experience is encouraging and

enthusiastic. Many groups have committed a great

deal of lime and effort to developing curriculum

guides complete with resource lists and bibliog

raphies, tables of computing topics and their objec

tives, and descriptions of classroom activities and

necessary materials.

An excellent example is the CLAS (Computer

Literacy and Awareness for Students) package

developed by the TRI-County Computer Consor

tium of Southeastern Michigan. Macomb County

Intermediate School District, Oakland Schools,

and Wayne City Intermediate School District com

bined efforts to produce a comprehensive and

detailed computer curriculum. The cost is $10.

Write to Tom Harlsig, Macomb County School

District. 44001 Garfield Rd.. Mt. Clemens, MI

48044.

The "home-made" materials developed by

teachers and school groups may not have the glossy,

typeset appearance of professionally produced

materials, but they are carefully constructed and

genuinely useful teaching aids. There aren't

enough of them. Educators still have to search

them out, and the schools are not prepared for

mass distribution, but they are invaluable models.

Publishers and software developers will also find

(hem useful guides.

A quick look at the resources I've mentioned

here is enough to demonstrate how much interest

and effort is being generated. Schools are putting

more into computer literacy than just computers.

Even those who sigh or panic at the mention oi

computer literacy can see evidence of the payoff. It
may be sooner than we think that we will be able lo

spend less time accomplishing computer literacy

and more time enjoying the benefits of its new

avenues of thinking and communicating. ©

o

(luiiniiiM

MATHEMATICAL

PROGRAMS

ATARI ATARI 400/800*
Programs are written by a math teacher

for his children.

PROGRAMS INCLUDE:

Large Numbers & Reading Displays, Song, Graphics
& Other Rewards. Cassette Available.

LEVEL I (Preschool & Early Elementary)
• Joy-stick controlled. (16K)

• Counting, counting things, adding S subtracting.

• Scores are displayed at anytime.

• Problems become more difficult according (o score.

LEVEL ll {Elementary Math)
"i Keyboard controlled (16K)

i Numeral reading, adding, subtracting, multiplication.
| Student selects number range.

LEVEL III (Junior High Math)
(IN DEVELOPMENT)

Each program is $16.95 plus $1.00 for handling & ship
ping. Michigan residents please include 4% sales tax.
Please specify Level I or Level II and send to:

(£>TnporiuTfD
201 East Douglass St., Bangor, Michigan 49013

FISHING FOR

HOMONYMS

Colorful word game

designed to improve

spelling and vocabulary

for grades 3-6.

APPLE ll disk 48K Applesoft
$25.00

ATARI cassette 16K

S20.00

ATARI disk 24

$25.00

Please add:

S2.00 shipping/handling
SI.50 C.O.D.

Write for Free Catalog

Dealer Inquires Welcome
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An excellent example is the CLAS (Compute r 
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developed by the TR I-County Compute r Consor
tium of Southeas tern Michigan. ~ I acomb County 
Inte rmediate School Distri cl, Oakland Schools, 
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Programs are written by a math teacher 
for his children. 

PROGRAMS INCLUDE: 
Large Numbers & Reading Displays, Song, Graphics 
& Other Rewards. Cassette Available. 
UYIL I (Preschool & Early Elementary) 
• Joy-stick controlled. (16K) 
• Counting, counting th ings, adding & subtract ing. 
• Scores are displayed at anytime. 
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UYIL II (Elementary Math) 
• Keyboard controlled (16K) 
• Numeral reading, adding. subtracting, multiplication. 
• Student selects number range. 

UYIL IJI (Junior High Math) 
(IN DEVELOPMENT) 
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pmg. Mrchl~an residents please include 4% sales tax. 
Please speCify Level I or Level II and send to: 

(9~e.--v C9mporiurfi) 
201 East Douglass St., Bangor, Michigan 49013 

and Wayne City Inte rmediate School District com
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The "home-made" ma teria ls developed by 
teachers and school groups may not have the glossy, 
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enough of them. Educato rs still have to sea rch 
them out, and the schools are not prepared for 
mass di stribution , but they are inva luable models. 
Pu blishers and software developers will also find 
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he re is e no ug h La demonstrate how much in te rest 
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mo re into cumpulc r lite racy than JUSt comput e rs. 
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APPLE II disk 48K Applesoft 
525.00 
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A Monthly Column

Friends Of The Turtle

David D. Thornburg

Associate Editor

Recursion-Part 2

Last time, we explored recursion as a powerful

programming tool. The basic elements of a recur

sive procedure include:

1. A conditional statement to tell when to stop

the recursive process;

2. A series ofcommands to be executed at

each recursive level; and,

3. The use of the procedure itself

with, perhaps, new values for the procedure's

variables.

The sequence and intermixing of these ele

ments determine the type of recursive process

being followed. Recursion can range From simple

looping to the more complex forms we used For

drawing Fractals.

Because of the obvious visual relationship

between certain fractals and the recursive proce

dures lhat generate them, we will examine some

more of these this month.

Before doing that, however, let's make a small

digression to examine the difference between the

conditional branching commands commonly used

with Logo programs for the Apple computer and

the conditional branching command used by TI

Logo.

The structure of the command we have been

using is:

IF predicate instructioniist

This means that the structure of the command

is the word IF followed by an operation whose

result is either true or false (the predicate), followed
by a list of instructions to be executed if the predi

cate is true. An alternate form of this command is:

IF predicate THEN instructioniist

This form of the command is common to most

BASICs as well, and might be familiar to many of

you.

Tl Logo uses a different type of conditional

command, one which is more reminiscent of PILOT.

In TI Logo the IF ... THEN ... construction is re

placed by:

TEST predicate

IFT instructioniist I

and also

IFF instructionlist2

This construction allows you to test a predicate

in a line all by itself, and to then execute certain

instructions selectively, based on the result of the

test, anywhere after the TEST command. The

command IFT will execute instructioniist if the

resuli of the test was true, and the command IFF

will execute the list if the resuli was false.

In Apple Logo our conditional command in the

fractal procedure is:

IF :SIZE < :LIMIT [FORWARD :SIZE STOP]

In TI LOGO this would be replaced by:

TEST :SIZE < :UMIT

IFT FORWARD :SIZE STOP

One other note for TI Logo users: you may

find lhat your turtle's pen "runs out of ink" on the

more complex curves. You might want to try draw

ing smaller versions of them to minimize this prob

lem. Of course, you should be sure to clear the

screen before drawing anything, just to be sure you

have recovered as much "ink" as possible.

And now, on with the show!

One type of fractal that generates pretty pic

tures is the Koch curve we drew last time. In its

most general form, we can define the motif for this

type of curve as starting with a horizontal line,

making some construction using line segments of

the same length, and ending with a horizontal line

on the same level as the first one. The following-

three fractals are particularly pleasing to me and to

the people who have seen them exhibited at shows,

so I am pleased to also share them with you. As in

the past, all procedures will be shown in Apple
Logo, and you can easily translate these to any other

version of the language you might be using.
Before creating the curves, we will define a

general setup procedure that puts the turtle in the
correct starting position and orientation for each

curve:
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Apple* *

Franklin*

Krell's College Board

SAT*
Preparation

Series

New

for

'83
A COMPREHENSIVE PREPARATION

PACKAGE / MORE THAN 40 PROGRAMS

1. Diagnostic analysis

2. Prescription of individual study plans

3. Coverage of all SAT* skills

4. Unlimited drill and practice

5. SAT* Exam Question simulator

6. All questions in SAT* format and at

SAT* difficulty level

7. Instantaneous answers, explanations

and scoring lor problems

8. Worksheet generation and performance
monitoring - (optional)

9. A complete record management system-

(optional)

10. Systematic instruction in pertinent math,

verbal & test taking skills - (optional)

Krai's unique logical design provides personal

ized instruction for each student according to

individual needs.

Kreji's College Board SAT* 81/82 Prep.

Series has demonstrated a mean com

bined math and verbal score increase of

more than 100 points by using sophis

ticated drill & practice techniques alone.

This new series is much expanded and

updated. In addition extra cost options

are now available to provide worksheet

generation, record management, and

systematic instruction in all math and

verbal areas tested by the SAT*.

All versions of Krell College 8oard SAT*

Preparation Series provide answers,

explanations and instantaneous raw scor
ing. Standard package $299.95

APPLE. ATARI. COMMODORE, CP/M. IBM.

AND RADIO SHACK*

SWORD OF ZEDEK

Fight to overthrow Ra, The Master

of Evil. Treachery, deceit, and witch

craft must be faced in your struggles

as you encounter wolves, dwarves,

elves, dragons, etc. Each of the

twelve treasures will enhance your

power by making you invisible,

invulnerable, etc. Each game is

unique in this spectacular and

complex world of fantasy. $24.95

Atari* * Commodore*

* IBM* * TRS-80*

LOGO
©M.I.T. 1981

$99
NO FRILLS

for Apple lla
NO FRILLS PAK

1. Two copies of Krells LOGO for Apple II *
2. Utility Disk with M.I.T.'s valuable

risrno programs including Dynatrack

3. The official M.I.T technical manual LOGO

FOR APPLE II by H. Abelson & L. Klotz

No Frills Turtle Price $99.00

OIIIII
LOGO

FRILLS ONLY
FRILLS FOR LOGO / Support Pak for;

M.I.T. LOGO, KRELL & TERRAPIN INC.

1. Krell utility disk

2. Alice in LOGOLAND

3. LOGO for Apple II - by H. Abelson

4. Alice in Logoland Primer

5. Comprehensive wall chart

6. LOGO & Educational Computing Journal

$89.95
NO FRILLS LOGO ANO

ALL THE FRILLS COMBO

FOR APPLE II* S149.95

SPRITES NOW AVAILABLE
FOR LOGO Csll for Information
Prlcei tlightly higher outilda U.S. .

TIME TRAVELER

Using the Time Machine, players

must face a challenging series of

environments that include: The

Athens of Pericles, Imperial Rome,

Nebuchadnezzar's Babylon,

Ikhnaton's Egypt, Jerusalem at the

time of the crucifixion, The

Crusades, Machiavelli's Italy, the

French Revolution, the American

Revolution, and the English Civil

War. Deal with Hitler's Third Reich,

Vikings, etc. Players may set level

of difficulty. Each game is unique.

$24.95

Shelby

Lyman

Chess*
Shelby's Socrates Chess Tutorial

Series uses the latest Al techniques

to customize each lesson for you.

Instruction modules cover every

aspect of the game. For atl micro's.

Call or write tor details.

Amazing Ben
The Royal Road to

Artificial Intelligence.

$79.95

Connections
A complete game system. Learn

the principles of scientific reasoning

in your choice of game formats.

Expand minds at all ages. Subject

areas include: Geography, Biology,

Everyday Objects, etc.

Game System $99.95
Data Base, $24.95 per subject,

3 for $50

Isaac Newton + F.G. Newton

Perhaps the most fascinating and

valuable educational game ever

devised - ISAAC NEWTON challenges

the players to assemble evidence and

discern the underlying "Laws of

Nature". FULL GRAPHICS NEWTON

- presents all data in graphic form.

This game is suitable for children.

Players may select difficulty levels

challenging to the most skilled adults.

Both Games $49.95

Pythagoras and the Dragon

Mathematics in a fantasy game

context. Based on THE SWORD OF

ZEDEK introduces Pythagoras as a

mentor to the player when called on

for aid, Pythagoras poses math

questions and depending on the

speed and accuracy of response,

confers secret information. With

Pythagoras as an ally, the quest to

overthrow Ra, The Master of Evil,

assumes a new dimension of com

plexity. Depending on the level chosen

problems range from arithmetic

through plane geometry. APPLE,

TRS-80, PET, ATARI* 32K S39.95

KREli
SOFTWARE CORR

tot sm td mt rt m »ffuf*jon* ampatng

1320 Stony Brcx* AoM I Stony BnxX NT '1790
T.l.ctujrw 51S-7S1-5U9

«<ell Saftnrt Coip mi ™ olfitui tin ■■Hi it>e Cofl*|e
Enrimt [i»-i rt\..- vj.j of ihc ( ■j-j-.-rj Train) Seme

i upplw :i »Dducn ■. r> : T

l'-i ■./; I11W1C01D ConimoOoie Cap

h Cap IBM AlviCap ItrrwiK

Socrates Chess Corp.

1 i S fwWiltJ nil 11M !]• I -^—'

Apple* * 
Franklin* 

KreWa CoUege Boai'd 

SAT* 
Preparation 

Series 

New 
for 
'83 

A COMPREHENSIVE PREPARATION 
PAC KAGE I MORE TH AN 40 PROGRAMS 

1. Diagnostic analysis 
2. Prescription of individual study plans 
3. Coverage of all SAT- skills 
4. Unlimited drill and practice 
5. SAP Exam Question simulator 
6. All questions in SAT- format and at 

SAT" dilliculty level 
7. Instantaneous answers , explanations 

and scoring for problems 
8. Worksheet generation and performance 

monitoring· (optional) 
9. A complete record management system

(optional) 
10. Systtmltic instruction in pertinent math, 

verbal & tesl taking skills - (optional) 
Kroll ', urique k>gi:aI design provides personal
IZ!d instruction for BaCh student according to 

indMdual needs. 

Krell 's College Board SAP 81 / 82 Prep . 
Series has demonstrated a mean com
bined math and verbal score increase 01 
more Ihan 100 points by using sophis
ticated drill & practice t~chn iques alone. 
This new series is much expanded and 
updated . In addition extra cost options 
are now available to provide worksheet 
generation, record management , and 
systematic instruction in all math and 
verbal areas tested by the SAP . 

All versions of Krell College Board SAT* 
Pre para lion Series prov ide answers , 
explanations and instantaneous raw scor
ing . Standard package $299 .95 
APPLE . ATARI. COMMODORE , CP/ M. IBM , 

AND RADIO SHACK" 

SWORD OF ZEDEK 
Fi ght to overthrow Ra, The M aster 
of Evil. Treachery. deceit, and witch
craft must be faced in your struggles 
as yo u e ncounte r wolves, dwa rves, 
elves, dragons, etc. Each of the 
twelve treasures w ill enhance your 
power by mak ing you invisible, 
invulnerable, etc. Each game is 
unique in t·his spectacular and 
complex world of fantasy. $24.95 

Atari* * 
* IBM* 

Commodore* 
* TRS-80* 

LOGO 
©M,I.T. 1981 

$99 
NO FRILLS 

for Apple II® 
NO FRillS PAK 

1, Two copies of Krells lOGO lor Apple II· 
2. Utility Disk with M.I.T.' s valuable 

demo programs including Dynalrack 
3. The oIf<ial M.I.T technical manual lOGO 

FOR APPLE II by H. Abelson & l. Klotz 
No Frills Turtle Price $99.00 

LOGO 
FRILLS ONLY 
FRillS FOR lOGO I Support P,k lor : 
M.I. T. lOGO. KREll & TERRAPIN INC . 
1. Krell utility disk 
2. Alice in lOGOLANO 
3. lOGO lor Apple II - by H. Abelson 
4. Alice in logoland Primer 
5. Comprehensive wall chart 
6. lOGO & Educational Computfny Journal 

$89.95 
NO FRILLS LOGO AND 

ALL THE FRILLS COMBO 
FOR APPLE 11* $149.95 

SPRITES NOW AVAILABLE 
FOR LOGO Clillor Inlormltlon 
Prim III h hi her outlld. U.S •. 

TIME TRAVELER 
Using the Time Machine, players 
must face a challenging series o f 
environments that include: The 
Athens of Pericl es, Imperial Rome, 
N e bu c h adn ezza r ' s Ba by lon , 
Ikhnaton 's Egypt, Jeru sa lem at the 
tim e o f t h e c ru c ifi x i o n , Th e 
Crusades, Machiavell i's Italy, the 
French Revolution, the Ameri can 
Revolution, and the English Civil 
War. Deal w ith Hitler's Third Reich, 
Vikings, etc. Players may set level 
of difficulty. Each game is unique. 

$24.95 

Shelby 
Lyman 
Chess* 

Shelby 's Socrates Chess Tutorial 
Series uses the latest AI techniques 
to customize each lesson for you . 
Instruction modules cover every 
aspect of the game. For all micro's. 
Call or write for details. 

Amazing Ben 
The Royal Road to 
Artificial Intelligence. 

$79.95 
Connections 
A complete game system. learn 
the principtes of scientific reasoning 
in your choice of game formats. 
Expand minds at all ages. Subject 
areas Include: Geography. Biology, 
Everyday Objects, etc. 

Game System $99.95 
Data ease. $24.95 per subject. 

3 for $50 

Isaac Newton + F.G. Newton 
Perhaps the most fascinating and 
valuable educational game ever 
devi.ed -ISAAC NEWTON challenges 
the players to assemble evidence and 
discern Ihe underlying " Laws of 
Nature". FULL GRAPHICS NEWTON 
- presents all data in graphic form. 
This game is suitable for children. 
Players may select dlniculty levels 
challenging to the most . kllled adults. 

Both Games $49.95 

Pythagoras and the Dragon 
Mathematics in a fantasy game 
contew:t. Based on THE SWOAD OF 
ZEDEK introduces Pythagoras as a 
mentor to the player when called on 
for aid , Pythagoras poses math 
questions and depending on the 
speed and accuracy of response, 
confers secret information. With 
Pythagoras as an ally , the quest to 
overthrow Aa, The Master of Evil, 
assumes a new dimension of com
plexity. Depending on the level chosen 

problems range from arithmetic 
through plane geometry. APPLE, 
TAS-SO, PET, ATARI* 32K $39.95 

KREIE 
SOFTWARE CORR 

n. SC* til ... ., .. MfICIIiMI/ c:...,'*'9 
tJXI s.o...., Sroc* IIIOId I S*'J Sroc* NT 11710 

T~ 51."Htlt 
"'I'll SolI • ." CO'o IIU 110 otfcill tlH .. · t ~ t'" Cot~ 
(a1J1tICC ( ._""' ... ao.d I)' till! (ClUCMII)'III ICftII Stnoc:t 
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' h_u d AcloitComp Co~ lfllClrCO'O Commooort CoO 
o.",IIR~cft Coo JB III AU"CoO 1 .. _ :1'( 

Socrates Chess COlp. 
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TO SETUP :LIST

PENUP

SETPOS :LIST

SETHEADING90

PENDOWN

END

The first curve we will explore is a squ ire meander.

The procedure for creating fractals based on this

figure is the following:

TO MEANDER :SIZE :LIMIT

IF :SIZE < :LIMIT [FORWARD :SIZE STOP]

MEANDER :SIZE / 4 :LIMIT

LEFT 90

MEANDER :SIZE / ?~:LIMIT

RIGHT 90

MEANDER :SIZE/4:LIMIT

RIGHT 90

REPEAT 2 [MEANDER :SIZE / 4 :LIMIT]

LEFT 90

MEANDER :SIZE / 4 :LIMIT

LEFT 90

MEANDER :SIZE 14 :LIMIT

RIGHT 90

MEANDER :SIZE / 4 :LIMIT

END

Before using this procedure, let's examine it.

The first thing to notice is that the value of SIZE is

reduced by a Factor of four for each successive use

of the procedure. The reason for this is that the

total horizontal extent of the original motif is four

times the length of the line segment. The second

thing to notice is that the double length of line in

the motif is created by a double repetition of the

procedure. To see the motif, enter:

CLEARSCREEN

SETUP [-128 0]

MEANDER 256 256

Successive generations can be seen by

entering:

MEANDER 256 64

MEANDER 256 16

MEANDER 256 4

{Remember to clear the screen and use the SETUP

procedure before drawing each curve.)

As you look at each successive generation of

this figure, it is interesting to note the development

of secondary meanders resulting in a final highly

convoluted (but strangely symmetrical) form.

The second curve I want to share is called the

T-shirt fractal, since it was designed for use on a T-

shirt (write me at Friends of the Turtle for details).

In making this design, I thought that a fractal T-

shirt should use a T-shirt fractal, thus carrying the

recursive process one step backwards to the overall

shirt itself. The motif I designed looks like this:
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TO SETUP ,LIST 
PENUP 
SETPOS ,LIST 
SETHEADING 90 
PENDOWN 
END 

The first curve we wi ll explore is a square meander. 

The procedure for creating fractals based on this 
fi gure is the fo ll owing: 

TO MEANDER ,SIZE ,LIMIT 
IF ,SIZE < ,LIMIT [FORWARD ,SIZE STOP] 
MEANDER ,SIZE / 4 ,LIMIT 
LEFT 90 
MEANDER ,SIZE /4':L1MIT 
RIGHT 90 
MEANDER ,SIZE I 4 ,LIMIT 
RIGHT 90 
REPEAT 2 [MEANDER ,SIZE I 4 'LIM IT] 
LEFT 90 
MEANDER ,SIZE ! 4 ,LIMIT 
LEFT 90 
MEANDER ,SIZE I 4 ,LIMIT 
RIGHT 90 
MEANDER ,SIZE I 4 ,LIMIT 
END 

Before using thi s procedure, let's exam ine it. 
The firstlhing LO notice is that the va lue of SIZE is 
reduced by a facLOr of four for each successive use 
ofthe procedure. The reason for this is that the 
total hori zo lllal ex tent of the or iginal motif is four 
times the length o f the line segment. The second 
th ing LO noti ce is thmthe double length of line in 
the moti f is crea ted by a dou ble repetition of the 
proced u reo To see the motif, e lller: 

CLEARSCREEN 
SETUP [-128 01 
MEANDER 256 256 

Success ive generations can be seen by 
entering: 

MEANDER 256 64 
MEANDER 256 16 
MEANDER 256 4 

(Remember LO clear the screen 'and use the SETUP 
procedure before drawing each curve.) 

As you look at each success ive generation of 
this figure, it is in teresting to note the develop me III 
of seconda ry meande rs result ing in a final highl y 
convoluted (but strange ly symmetrical ) for m. 

The second curve I want to share is ca lled the 
T-shirt fracta l, since it was designed for use on a T
shirt (w rite me at Friends of the Turtle for details). 
In making this des ign, I tho ught that a fractal T 
shirt should use a T -shirt fractal. thus carrying the 
recursive process one step backwards to the overall 
shirt itself. The motif I des igned looks like this: 
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The fractal procedure based on this motif is

given by:

TO TSHIRT :SIZE :LIMIT

IF :SIZE < :LIMIT [FORWARD :SIZE STOP]

TSHIRT :SIZE / 3 :UMIT

LEFT 90

TSHIRT :SIZE / 3 :LIMIT

LEFT 90

TSHIRT :SIZE / 3 :LIMIT

RIGHT 90

TSHIRT :SIZE / 3 :LIMIT

RIGHT 90

TSHIRT :SIZE / 3 :LIMIT

RIGHT 60

TSHIRT :SIZE / 3 :LIMIT

LEFT 120

TSHIRT :SIZE / 3 :LIMIT

RIGHT 60

TSHIRT :SIZE / 3 :LIMIT

RIGHT 90

TSHIRT :SIZE / 3 :LIMIT

RIGHT 90

TSHIRT :SIZE / 3 :LIMIT

LEFT 90

TSHIRT :SIZE / 3 :LIMIT

LEFT 90

TSHIRT :SIZE / 3 :LIMIT

END

To generate the motif on the display, enter:

CLEARSCREEN

SETUP [-81-60]

TSHIRT 162 162

Successive generations can be formed with the

following commands:

TSHIRT 162 54

TSHIRT 162 18

TSHIRT 162 6

Notice that, for this pattern, there is a lot of

overlapping in successive generations that makes it

harder to identify the original motif. But, if you

look closely, you will be able to see the motif hidden

(in full size) in each generation.

The last pattern I wanted to show is from a

piece of artwork entitled F is for Fractal. The motif

is quite simple:
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The fractal procedure based on this moti f is 
g iven by: 

TO TSHIRT :SIZE :L1MIT 
IF :SIZE < :L1MIT IFORWARD :SIZE STOP1 
TSHIRT :SIZE 13 : LIM IT 
LEFT 90 
TSHIRT :SIZE 13 :L1MIT 
LEFT 90 
TSHIRT :SIZE 13 :L1MIT 
RIGHT 90 
TSHIRT :SIZE 13 :L1MIT 
RIGHT 90 
TSHIRT :SIZE 13 :L1MIT 
RIGHT 60 
TSHIRT :SIZE 13 :L1MIT 
LEFT 120 
TSHIRT :SIZE 13 :L1MIT 
RIGHT 60 
TSHIRT :SIZE 13 :L1MIT 
RIGHT 90 
TSHIRT :SIZE 13 :L1MIT 
RIGHT 90 
TSHIRT :SIZE 13 :L1MIT 
LEFT 90 
TSHIRT :SIZE 13 :L1MIT 
LEFT 90 
TSHIRT :SIZE 13 :L1MIT 
END 

T o ge ne rate the motif on the display, enter : 

CLEARSCREEN 
SETUP [-81 -60J 
TSHIRT 162 162 

Successive generatio ns can be fo rmed with th e 
fo llowing commands: 

TSHIRT 162 54 
TSHIRT 162 18 

TSHIRT 162 6 

Notice that, for this patte rn , there is a lo t of 
overlapping in successive gene ratio ns th at lllakes it 
ha rder to ide nti fy the o rig inal motif. But, if yo u 
look closely, yo u will be able to see the motif hidde n 
(i n rull size) in each ge ne ra tion. 

T he last patte rn I wa nted to show is from a 
piece of artwor k emi tled F isfo,- Fmc/aL T he motir 
is q uite sim ple : 

.• 
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The procedure for this curve is a bit on the

lengthy side:

TO F :SIZE :LIMIT

IF :SIZE < :LIMIT [FORWARD :SIZE STOP)

F:SIZE/5:LIMIT

LEFT 90

REPEAT 5 [F :SIZE / 5 :LIMIT]

RIGHT 90

REPEAT 3 [F :SIZE / 5 :LIMIT]

RIGHT 90

F:SIZE/5:LIMIT

RIGHT 90

REPEAT 2 [F :SIZE / 5 :LIMIT]

LEFT 90

F:SIZE/5:LIMIT

LEFT 90

F:SIZE/5:LIMIT

RIGHT 90

F:SIZE/5:LIMIT

RIGHT 90

F:SrZE/5:LIMIT

LEFT 90

REPEAT 2 IIF :SIZE / 5 :LIMIT]

LEFT 90

REPEAT 3 [F :SIZE / 5 :LIMIT]

END

The motif can be generated by entering:

CLEARSCREEN

SETUP[-85-1101

FI75 175

Further generations are created with the commands:

F 175 35

F175 7

What I find particularly interesting is the

manner in which the figure of the F in the motif

becomes the background in the third generation.

By now, you probably have recursive pro

gramming firmly under control. You should con

tinue to experiment on your own. The results may

surprise you with their beauty!

Calling All Atari PILOTS

COMPUTE! reader Elliot Maggin sent me a delight

ful extension of a fractal program we described

some months back. His program generates King

Tut's Headdress. I think you will like the result.

*****************

R

90-DEGREE

*

* *

*****************

FRACTAL

4 R

5 R

6 R

7 R

8 R

10 GR:PEN RED

20 GR:CLEAR

30 C:#A=54

40 GR:G0TO -79,-31

50 GR:TURNTO 90

60 U:*FO

70 GR:PEN BLUE

80 GR:GOTO -24,-32;TURN -90;FILL #A

90 GR:PEN RED

100 C:#A=#A/3

110 GR:GOTO -79,-31

120 GR:TURNTO 90

130 U:*F1

140 C:#A=#A/3

150 GR:GOTO -79,-31

160 GR:TURNTO 90

170 U:*F2

180 C:#A=#A/3

190 GR:GOTO -79,-33

200 GR:TURNTO 90
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The procedure for lhis curve is a bil on lhe 
lengthy side: 

TO F :SIZE :L1MIT 
IF :SIZE ( :L1MIT [FORWARD :SIZE STOPI 
F :SIZE / 5 :L1MIT 
LEFT 90 
REPEAT 5 [F :SIZE / 5 :L1MIT] 
RIGHT 90 
REPEAT 3 [F :SIZE / 5 :L1MIT] 
RIGHT 90 
F :SIZE / 5 :L1MIT 
RIGHT 90 
REPEAT 2 [F :SIZE / 5 :L1MIT I 
LEFT 90 
F :SIZE / 5 :L1MIT 
LEFT 90 
F :SIZE / 5 :L1MIT 
RIGHT 90 
F :SIZE / 5 :L1MIT 
RIGHT 90 
F :SIZE / 5 :L1MIT 
LEFT 90 
REPEAT211F :SIZE / 5 :L1MITI 
LEFT 90 
REPEAT 3 [F :SIZE / 5 :L1MIT] 
END 

l -he motif can be gene ra led by ente rin g: 

CLEARSCREEN 
SETUP [-85 -1101 
F 175 175 

Further generalions are crea ted wilh the command s: 

F 175 35 
F 1757 

What I find panicularl y imeresling is lhe 
manner in which the fig ure of the F in the motif 
becomes the background in the lhird gene ration. 

By now, yo u probably have recursive pro
gramm ing firmly under comrol. You should con-

linue to experiment on yo ur own. The results ma y 
surprise YOLI with th e ir beauty! 

Calling All Atari PILOTs 
COMPUTE.' reade r Elliol Maggin sem me a del ight
fu l extensIOn of a fracta l program we desC ribed 
sOlne months back. Hi s prog ram generales King 
TUl's Headdress . I lhink yo u wi ll like the resull. 

2 R:***************** 
3 R: * * 
4 R:* 90-DEGREE * 
5 R: * * 
6 R:* FRACTAL * 
7 R: * * 
8 R:***************** 
10 GR:PEN RED 
20 GR:CLEAR 
30 C: #A=54 
40 GR:GOTO -79,-31 
50 GR:TURNTO 90 
60 U:*FO 
70 GR:PEN BLUE 
80 GR:GOTO - 24 ,-3 2 ;TURN - 90 ;FILL #A 
90 GR:PEN RED 
100 C:#A=#A/3 
110 GR:GOTO -79,-31 
120 GR:TURNTO 90 
13 0 U:*F1 
140 C:#A=#A/3 
150 GR:GOTO -79,-31 
160 GR:TURNTO 90 
170 U:*F2 
180 C:#A=#A/3 
190 GR:GOTO -79,-33 
200 GR:TURNTO 90 
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210 GR:PEN YELLOW

220 U:*F3

230 T: KING TUT'S HEADDRESS

240 E:

250 *F0

260 GR:DRAW #A

270 GR:TURN -90

280 GR:DRAW #A

290 GR:TURN 90

300 GR:DRAW #A

310 GR:TURN 90

320 GR:DRAW #A

330 GR-.TURN -90

340 GR:DRAW #A

350 E:

360 *F1

370 U:*FO

380 GR:TURN -90

390 U:*FO

400 GR:TURN 90

410 U:*FO

420 GR:TURN 90

430 U:*FO

440 GR:TURN -90

450 U:*FO

460 E:

470 *F2

480 U:*F1

490 GR:TURN -90

500 U:*F1

510 GR:TURN 90

520 U:*F1

530 GR:TURN 90

540 U:*F1

550 GR:TURN -90

560 U:*F1

570 E:

580 *F3

590 U:*F2

600 GR:TURN -90

610 U:*F2

620 GR:TURN 90

630 U:*F2

640 GR:TURN 90

650 U:*F2

660 GRrTURN -90

670 U:*F2

680 E:

A Year-end Note To All

Before leaving this year behind, I thought you

should know some of the things we have in store
for you in 1983. First, I have received the Turtle

Graphics package for the VIC designed and man

ufactured by HES, and will report on it in January.
Also. I am now using the Radio Shack Color Logo

package and will be reporting on it in the same

issue. Those of you who are interested in fractals

may be interested in The Fractal Geometry ofNature

a new book by the father of this study, Benoit

Mandelbrot. I will be reviewing this book and

commenting on the controversy in this field in a

forthcoming "Computers and Society" column.

In the meantime, let me know whatyou want

to read, and I'll see what I can do to meet your

needs.

Friends of the Turtle

P.O. Box 1317

Los Altos, CA 94022 (

SOFTWARE AND ACCESSORIES

FOR COMMODORE'S VIC-20*

Examples:

Super Checkbook Balancing S8.95

Multiplication Tables, Practice/test $7.95

Numeric Keypad, hardware/software S39.95

Cognitive Psychology Programs (each) S19.95

(Prices include postage)

Send SASE for info on software for the home,

school, and psychology laboratory.

SCIENTIFIC AND EDUCATIONAL

SOFTWARE, INC.

P.O. BOX 54 DAYTON, OHIO 45420

•VIC-20 is a registered trademark of Commodore Business Machines.

Micro Power Bench™

Single Switch Control of CPU and Peripherals

Built in circuit breaker protects your system

Four power expansion outlets

Choice of high quality oak or walnut

Compatible with IBM, APPLE, TRS-80 and others

Order Direct
800-343-4311

Mailer Cnarjjeinfl Visa AcctolM >

CAB-TEK, Inc.
Riverside St.. Nashua NH 03062

CIVILIZING COMPUTERS

ACOUSTIC ENCLOSURE 599!

DEALER INQUIRIES INVITED
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210 GR:PEN YELLOW 
220 U:*F3 
230 T: KING TUT'S HEADDRESS 
2 40 E: 
250 *FO 
260 GR:DRAW #A 
270 GR:TURN -90 
280 GR:DRAW #A 
290 GR:TURN 90 
300 GR:DRAW #A 
310 GR:TURN 90 
320 GR:DRAW #A 
330 GR:TURN -90 
340 GR :DRAW #A 
350 E: 
360 *F1 
370 U:*FO 
380 GR:TURN -90 
39 0 U:*FO 
400 GR :TURN 90 
410 U:*FO 
420 GR:TURN 90 
430 U:*FO 
440 GR :TURN -9 0 
450 U:*FO 
460 E: 
470 *F2 
480 U:*F1 
490 GR:TURN -9 0 
500 U:*F1 
510 GR:TURN 90 
520 U:*F1 
530 GR :TU RN 90 
540 U:*F1 
550 GR :TURN -90 
560 U:*Fl 
570 E: 
580 *F3 
590 U:*F2 
600 GR: TURN - 90 
610 U:*F 2 
620 GR:TURN 90 
630 U:*F2 
640 GR:TURN 90 
650 U:*F2 
660 GR :T URN - 90 
670 U:*F2 
680 E : 

A Year-end Note To All 
Before leaving thi s yea r behind . I tho ught yo u 
should kn ow some of th e thin gs we have in slo re 
for you in 1983. First. I have received the Turtle 
Graphics package for the V IC designed and man
ufactured by HES. and will report on it in J anuar y. 
Also. I am now using the Rad io Shack Colo r Logo 
package and will be reponincr on it in the sa me . f 0 
ISsue. T hose 0 you who a re inte rested in fractals 

Illay be illlerested in The Fraclal Geulllell) ' o/Na illfl'. 
a new book by the fathe r of this slUd y. Benoit 
Mandelbrol. I wi ll be reviewing lhis book and 
commenting on the conlrOverS}' in lhis field in a 
fonhcoming "Compute rs and Society" column . 

I n th e mean lime , let me kn ow ",ha L )'Ult wa nL 
LO read , and I'll see wh at I can d o LO m eeL your 
needs. 

Fri",u/s uf Ihl' Turlli' 
P.O. Box 1317 
Los Allo" Cil 94022 

SOFTWARE AND ACCESSORIES 
FOR COMMODORE'S VIC-20* 

Examples: 
Super Checkbook Ba lancing 58.95 
Mu lti plication Tables, Practice/test $7.95 

umeric Keypad , hardwa re/sohware $39.95 
Cognitive Psychology Programs (each) 519.95 

(Prices incl ud e postage) 
Send SASE fo r in fo on software for the home, 
school, a nd psychology labora to ry. 

SCIENTIFIC AND EDUCATIONAL 
SOFTWARE, INC. 

P.O. BOX 54 DAYTON, OHIO 45420 
· V]C·20 is a reg iskred tr.ldernark of CllOlnltJdl.r\' ]l lI !> inl'SS Machint'!> . 

Micro Power Bench ™ 

o 
• Single Switch Control of CPU and Peripherals 
• Built in circuit breaker protects your system 
• Four power expansion outlets 
• Choice of high quality oak or walnut 
• Compatible with IBM, APPLE, TRS-80 and others 

Order Direct 
800-343-4311 

CAB -TEK. Inc. 
Riverside 51., Nashua NH 03062 

CIVILIZI NG COMPUTERS 

IOO~ ~® 
ACOUSTIC ENCLOSURE '991 

DEA LER IUDUIRIES INVI TED 
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This Commodore version of the language concludes the

series on PILOT which beganfour issues ago and included

Apple and Atari versions. This program needs at least 8K

memory and works on tape or disk-based systems.

VIC And PET

PILOT

Interpreter
Michael Tinglof

Merrimack NH

PILOT is an acronym For Programmed Instruction,

Learning, or Teaching. Because it is a simple lan

guage, teachers can easily develop lesson programs,

and beginning students can quickly learn how to

program.

This version of PILOT contains all of the core

commands used For displaying information and

accepting responses. It also has some mathematical

capabilities.

The interpreter is written in BASIC so that it

is transportable between machines. There is, how

ever, one machine language routine called by line

3 and loaded by the following statement in line 20:

20 ....:FORX = 826 TO 831 :READ Z:POKEX,Z:

NEXT:

The routine can be loaded anywhere to suit your

system needs by simply changing the 826 and 831

values. For the VIC, I would suggest changing the

values to 820 and 825. Don't forget to change the

SYS call in line 3 if you change the above values.

For computers other than Commodore, the

routine must be replaced by an input routine which

will accept colons and commas.

The next section describes the editor, the

commands, and the implemented PILOT

statements.

The Editor

The editor behaves just like the BASIC editor. To

enter a line, type the line number, the PILOT

statement, and hit RETURN. Any statement en

tered without a line number is assumed to be a

command (see Commands) and is executed as

such.

The screen editor is fully active during pro

gram entry. To correct an error in a statement or

command, just move the cursor to it and enter the

correction. Remember, the RETURN key must be

pressed for it to be changed in memory.

When the editor is storing a PILOT program

line in memory, it first removes the PILOT com

mand and tokenizes it. Thus, if an illegal command

is used, an error message will be generated before

the program is run.

Commands

The following describes the editor's commands.

LIST xx-yy - Lists the specified lines from

memory, xx, yy, or both can be removed.

RUN —Executes the PILOT program currently

in memory.

SAVE 0:name - Saves the program in memory

to disk on drive 0. No quotes are necessary.

LOAD name - Loads the program from disk.

No quotes are necessary.

NEW — Clears the current program from

memory.

BASIC — Exits the interpreter and returns to

BASIC.

PLIST xx-yy — Same as the list command,

except the output is sent to device 4.

PILOT Variables And Statements

PILOT variables consist of either a "$" for a siring

variable or a "#" for a numeric variable, followed

by a single letter. For example, #N and SS are

correct, whereas $NAME is not.

The PILOT statements implemented are:

T: Type

Outputs text and variables to the screen. For

example:

1 T: VALUE #X

will type "VALUE xx".

If the statement is ended by a ";" no carriage

return will be printed.

J: and U: Jump and Use

Transfer program execution to the specified

routine. In the case of Use, the current line number

is stored so it can be returned to (see End). For

example:

2J:*PRINT

jumps to the routine labeled PRINT. Labels are

designated by beginning a line with an "*" sign. No

statement should follow this label on the same line.

E: End

Transfers control back to the statement following

the last Use statement executed.

M: Match

Match is the most complicated and powerful of the

PILOT commands. It checks to see if certain

keywords are present in a string variable or in the

input buffer (see Accept). For example:
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Th is Commodore version of the lang uage concludes the 
series on PILOT which began four issues ago and included 
A/l/lle and Atm'i ve·r";o.,,s. This p"ogram needs at least 8K 
lI/ell/.ory and works on tape or disk-based systems. 

VIC And PET 
PILOT 
Interpreter 
Mic hael Tinglof 
Merrimack NH 

PI LOT is an ac ron ym for Prog rammed Instructio n, 
Learning, or Teaching. Because it is a simple lan
g uage, teachers can easi l), d evelop lesson programs , 
and beginning slLldents can quickl y lea rn how to 
program. 

This version o f PI LOT con Lains all of the core 
commands used for displaying info rmation and 
accepting res ponses. I L also has some mathematica l 
capab ilities. 

T he interpreter is written in BASI C so that it 
is tra nsportab le between machines. l~h e re is. how
eve r , one machine language routine call ed by line 
3 and loaded by the following sLate ment in line 20: 

20 .... :FORX = 826 TO 83 1 :READ Z:POK EX,Z: 
NEXT: ...... 

The routine can be loaded anywhere to suit )'our 
system needs by simply cha nging the 826 and 83 1 
va lues. For the V IC, I wou ld suggest changing the 
va lues to 820 a nd 825. Don't forget to change the 
SVS ca ll in line 3 if you change the above values. 

Fo r computers othe r than Commodo re, the 
routine must be replaced by an input ro utine which 
will accept colons a nd commas. 

T he next section describes the ed ito r , the 
commands, and the implemented PI LOT 
state me nts. 

The Editor 
The ed itor behaves just like the HAS IC editor. To 
e nte r a li ne , type the li ne numbe r, the PI LOT 
statement, and hit RETU RN. Any state ment en
tered without a line number is assumed to be a 
command (see Commands) and is executed as 
such. 

The screen editor is full y aCli ve during pro
g ram e ntry. rro correct an error in a statement or 
command,j ustmove the cu rsor to it and ente r the 

correction. Remember , the RET URN key must be 
pressed for it to be changed in memory. 

When the ed itor is stori ng a PI LOT program 
line in me mory, it first removes the PI LOT com
mand a nd tokenizes it. Thu , if a n illega l command 
is used, an error message will be generated be fore 
the program is run . 

Commands 
The fo ll owing d escribes the ed itor's commands. 

LIST x x-yy - Lists the specifi ed lines from 
me mory. xx , y)" or both can be re moved. 
R UN - Executes the PI LOT prog ram currently 
In me mo ry. 
SAVE O:name - Saves the progra m ill me mory 
to disk on drive O. ' 0 quotes a rc necessary. 
LOAD name - Load s the program from d isk. 

10 quotes are necessary. 
NEW - Clears the cu rrent p rogram f"rom 
memo ry. 
BASIC - Exits the inte rpreter and returns to 
BASIC. 
PLIST xx-yy - Same as the list comma nd , 
except the o utput is sent to dev ice 4. 

PILOT Variables And Statements 
PI LOT varia bles consist o f" e ither a "$" for a stri ng 
variable or a " # " for a nUlne ric variable, fo llowed 
by a single letter. For exa mple, # N and S a re 
correct, whereas , NANIE is not. 

The PILOT stalements imple mented are: 

T: Type 
Ompuls text a nd va riab les to the screen . Fo r 
example: 

1 T:VAL UE # X 

will type "VALUE xx". 
I r the state me nt is ended by a ";" no carriage 

return will be printed . 

J: and U: Jump and Use 
Transfer program execution to the specified 
routine. I n the case of Use, the cu rrem li ne number 
is stored so it can be returned to (sec End). For 
example : 

2 J :' PRI NT 

jumps to the routine labeled PR INT. Labels are 
d esignaLed by beginning a li ne with an "*,, sign . No 
statement should fo llow thi s label on the same li ne. 

E: End 
Trans fe rs control back to the statement fo ll owing 
the last Use statement execuled . 

M: Match 
Match is the most compl icated and powerfu l o f the 
PI LOT comma nds. It checks to see if ce rtain 
keywords are present in a string variable o r in the 
input burfer (sec Accept). For example: 



"Perhaps the finest educational software that I have ever had the

pleasure of reviewing. Its easy for kids to use and effective in teaching

basic concepts and skills.... My kids are learning with it right now!"

Fred D'lgnazio, Associate Editor—Compute!, Associate Editor—Softside,

Author of bestseller—Katie and the Computer

We hope you've been using your ATARI for more than just games ... it is, and can be, a valuable educational tool for

you and your children.

Bruce and Dianne Mitchell realized this potential and designed a series of programs for use in their Small World

Preschool & Kindergarten located in Durham, N.C. Presented on TV's PM Magazine these unique educational programs

will introduce your 3-9 year olds to the era of learning with computers. Using the graphics and sound capabilities of the

Atari, each program develops a particular skill and reinforces correct responses with happy faces and music.

Beginning with basic concepts such as colors, shapes and the alphabet, your child will progress to an understand

ing of counting, arithmetic, and language skills.

Widely acclaimed, classroom designed and tested, these unique educational tools are now available to you ... for

your children.

SPECIAL SKILLS
* Color For The Non-Reader

* Name That Color

Like ShaDe Identification

* Different ShaDe Identification

Preschool

Cave Game

MATH AND NUMBER SKILLS
Count With Me

Number Recoanition

Addition

Subtraction

Add.—Vertica Horizontal

Sub.—Vertical/Horizontal

Advanced Addition/Subtraction

Ones and Tens

LANGUAGE SKILLS
Alphabet Recoanition

' Letter Seauence

Like Symbol Discrimination

Different Symbol Discrimination

Pricing Information Cass. Disk Cass. Disk i

Single Program 6.95 9.95 Pre-School 36.95 4195

Special Skills 24.95 ... .29.95 Kindergarten 54.95 ... .59.95

Language Skills 19.95 24.95 First Grade 49.95 54.95

Math and Number Skills 34.95 39.95 Second Grade 2195 26.95

Complete Set 59.95 64.95

Edumate™ Light Pen 19.95 Add $2.00 for postage & handling

Compatible with our Edumate'M Light Pen

NOTE: All software requires 8K cassette/16K disk

Start competing with your 4-year-old for computer time. Enroll in THE LEARNING CENTER, it could be the best
investment you ever make ... in your children's future. See your local dealer or order direct.

THE PROGRAMMER'S INSTITUTE
—a division of FUTUREHOUSE™
RO. Box 3191 Dept C

Chapel Hill, NC 27514

£ l-"iy-V67-0o61 10 am - 9 pm, Monday - Saturday

Available now for the
ATARI 400/800

COMING SOON for the
TRS-80 Model I, III, Color

Apple, VIC, TI-99
Free Catalog Upon Request

THE LEARNING CENTER 
"Perhaps the finest educational software that I have ever had the 

pleasure of reviewing. II's easy for kids to use and effective in teaching 
basic concepts and skills .... My kids are learning with it right now!" 

SPECIAL SKIllS 
• Color For The Non·Reader 
• Name That Color 
• Like Sha e Identification 
• Different Sha e Identlficotion 

Cave Game 

MATH AND NUMBER SKIllS 
Counf With Me 
Number Reco nition 
Addition 
Subtraction 
Add.-VerticaI/Horlzontal 
Sub.-VerticaI/Horizontal 
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10 M:YES,OK,ALRIGHT

checks to see if YES, OK, or ALRIGHT are present

in the input buffer. To check a siring for

keywords:

15 M:$n YES.OK,...

If* a match is found the V flag is set; otherwise the

N flag is set (see Modifiers).

I: If

//is a nonstandard command which allows for

mathematical testing. It can check to see if" a given

variable is less than, greater than, or equal to a

second given value or variable. For example:

20I:#N<9

or

25I:#C = #F

Only >,<, and = can be used.

C: Compute

Performs simple four-function calculations in a

linear order (no parentheses) and assigns the value

to a numeric variable. The calculations are per

formed in floating point mode so reasonable accu

racy can be expected. For example:

30C:#N = #G*IO/#T+I0

If a "#R" is encountered in the expression, a ran

dom number between 0 and 1 is substituted.

A: Accept

Inputs a response from the user. If no destination

variable is given, the response is stored in a buffer

which can be used by Match. For example:

40 A:#N inputs a value into N

41 A: inputs a response into the buffer

H: Home

Clears the screen and returns the cursor to home.

End

Stops the program execution and returns to the

editor. This statement cannot be modified by a "Y"

or"N". For example:

50 END

Modifiers

Any of the commands can be modified with either

a "Y" or "N." If a command is modified, it will

be executed only if the specified flag is set. For

example:

I TY:YES

will print YES only if the Y flag is set. The Y and N

flags are set by either a Match or If statement.

Error Messages

The following are the error codes generated during

program run:

1 - Illegal variable name

2 — Unknown label

3 — Stack overflow (too many Uses)

4 —Stack empty (an E: with no Use)

5— Bad format

6 — Division by zero

7 — Numeric out of range (greater than 327(>7)

Notes On Program Operation

1. To stop a PILOT program run, hit the "(5 " key.

To stop a list, hit any key.

2. If for some reason the program returns to

BASIC level, just type GOTO 40 <RETURN> to

re-enter without losing the current program.

3. If a NEW statement is not given before

loading a new program, the current program and

the new program will be merged in memory.

4. The maximum number of lines allowed is

contained in the variable M and is set in line 10.

This can be changed.

5. For cassette operation, make the following

changes:

500OPENl,l,l,R$:PRlNT"SAVING"R$

600 OPEN 1,I,0,R$:PRINT'LOADING"R$

6. This interpreter is about 3K bytes long,

and about 4K bytes are taken after system initiali

zation. This still leaves 3K on an 8K PET!

This program gives the user access to a fairly

complete set of PI LOT commands, while at the

same time leaving enough space lor program

development even on an 8K PET.

1 GOTO10:REM***PILOT***

2 I$=n"

3 SYS826:IFPEEK{0}=13THENRETURN

4 I$=I$+CHR$(PEEK{0)):G0T03

10 CLR:M=200:X=0:Y=0:A=0:P=0:Z=0:I$="":DIMS%(

9),N%(26),S$(26),L$ (M),C${15) :F% = 0

20 PRINT"{CLEAR}**** PILOT V2.1 ****":FORX=82

6TO831:READZ:POKEX,Z:NEXT:FORX=0TO15

2 5 READCS(X):NEXT:DATA32,207,255,133,0,96

30 DATALIST,RUN,SAVE,LOAD,NEW,BASIC,PLIST,T,J

,E,U,M,C,A,I,H

40 PRINT"{DOWN}PILOT."

50 GOSUB2:PRINT:IFASC(I$)=32ANDLEN(I$)=1THENG

OTO50

60 IFLEFT$(I$,1}=" "THENI$=MID${I$,2):GOTO60

70 L=VAL{I$) :IFLO0THENGOTO200

80 L=1:H=M:R$="":FORX=1TOLEN(I$) :IFMID$(I 5,X,

1)<>" "THENNEXTX:GOTO140

9 0 R$=MIDS (IS,X+1) :I$=LEFT$(I$,X-1)

100 L=VAL(R$):H=L:FORX=1TOLEN(R$) :IFHID$ (R$,X,

1)<>"-"THENNEXT:GOTO120

110 L=VAL(LEFTS(R$,X-1)):H=VAL(MID$(RS,X+1)}

120 IFL=0THENL=1

130 IFH=0THENH=M

140 FORX=0TO6:IFI$OLEFT$(C${X) ,LEN{I$) )THENNE

XT:PRINT"UNKNOWN COMMAND.":GOTO40

150 ONX+1GOTO400,1000,500,6 00,7 0 0,8 00,390

200 IFL>MTHENPRINT"LINE NUMBER OUT OF RANGE.":

GOTO40

210 X=LEN{STR$(L)):X$=MID${1$,X):IFX$=""THENLS

(L)="":GOTO50

220 IFLEFT$(X$,1)=" "THENXS=MID$(X$,2):GOTO220

230 X=3:IFMID$(X$,2,1)<>":"THENX=4:IFMIDS(X$,3

,!)<>":"THENLS(L)=X$:GOTO50
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10 M:YES,OK,ALR IGHT 

checks LO see ifVES, OK, o r ALR IGHT are presem 
in th e input buffe r. To check a strin g for 
kc),word s: 

15 M:$n YES,OK, ... 

I f a match is found the V fl ag is set; otherwise the 
N fl ag is set (see ~ I odifiers). 

I: If 
I[ is a no nstandard cOTllmand which al lows for 
malhcmalicai lesLing. (lean check to see if a gi ven 
va riable is less than, greener than , o r equa l to a 
second gi\'en va lue or variable. For exa mple: 

201:# N <9 

or 

251:# C = # F 

Only >, <, and = can be used . 

C: Compute 
Pe rfo rms simple four-fun ctio n calcula tio ns in a 
linea r o rde r (no pa remheses) and assigns the va lue 
LO a numeric variable. T he calculations are pe r
formed in noaling po int mode so reasonable accu
rac), can be expected. Fo r example: 

30 C:#N = # G*lOl# T+ 10 

I f a "# R" is encounte red in th e ex p ressio n, a ran
dom numbe r between 0 and I is substituted. 

A: Accept 
I n puts a response from I he user. I f no destina tio n 
va r iable is g iven , the res ponse is sLOred in a buffe r 
which ca n be used b)' Match . Fo r exa mple: 

40 A: # N inputs 3 va lue into N 
4 1 A: inputs a response inlo the buffer 

H : Home 
C lea rs the screen and returns th e cu rso r LO home. 

End 
SlOpS th e program execution and rc turns tn the 
ed ito r. This statement cannOt be modifi ed b)' a '.y " 
o r <ON". Fo r example: 

50 EN D 

Modifiers 
An)' o f the commands ca ll be modi lied wilh eithe r 
a "V" or "N." Ir a com mand is mod ified , it wi ll 
be executed o nl ), iflhe speci fi ed fl ag is set. For 
example: 

I TY:YES 

wi ll p ri m YES on l), if the V flag is sel. The V and N 
fla gs a re set b)' e ithe r a Match o r I f sta tement. 

Error Messages 
T he fo llowing a re th e e rror codes ge nerated during 
program run : 

1 - Illega l variable name 

2 - Unknow n label 
3 - Stack overflow (too man )' Uses) 
4 - Stack empt)' (an E: with no Use) 
5 - Bad fo rmal 
6 - Di visio n b), zero 
7 - Nu meric out or range (grea ter th an 32767) 

Notes On Program Operation 
1. To SlOp a PILOT program run. hit the '.(fL .. kcy. 
oro SLOp a list, hit <111)/ key. 

2. I f ro r som e ret-Isnn th e program retu rns to 
BAS IC level,j llst t), pe GOTO 40 <RET URN> to 
rc-e nLCr withoutlosingo the current progra m. 

3. I faN E\ V sta te m e llt is nol g ive n be fore 
loading a new program, th e curren t program and 
I he new program wi ll be merged in memory. 

4. T he maximulll number o f lines all owed is 
contained in the variable ~I and is se t in line 10 . 
T his can be changed . 

5. For cassette opera! ion , make t he follow in g-
changes: 

500 O PEN I , 1, 1 ,R$: I'RI NT"SA VI NG"R$ 
600 O PEN 1,1,0,R$:PRINT" LOA Dl NG"RS 

6, This inte rp,·c lc r is abo lll 3 K b)'tcs lo ng, 
and aboLll4 K b)'tes arc take n a fle r syste m ini tiali
zal.ion. This stilll cavcs 3 K on an 8 K PET! 

This program g ives th e user access to a rairly 
com ple te set o f PI LOT commands. while al the 
sa me lime leaving-enough space ror prog ra m 
dcvelopment cvcn o n all 8 I< PET . 

1 GOT010:REM***PILOT*** 
2 I S= "" 
3 5Y5826 :IFPEEK(0)=1 3T HENRETURN 
4 IS=IS+CHRS(PEEK(0) ) : GOT03 
10 CLR:M=200 : X=0 :Y=0:A=0 : P= D: Z=0 :I S= "" :OIM5%( 

9 ) , N% (26) , 5S (26) ,LS (M) , CS (15) : F%=0 
20 PRINT"{CLEAR}**** PILOT V2.1 ****": FORX= 82 

6TOB 31 : REAOZ:POKEX , Z:NEXT:FORX=0TOI5 
25 RE ADC$(X}: NEXT : OATA32 , 207 , 255 , 133 , 0 , 96 
30 OATALI ST ,RUN , SAVE ,LOAD , NEW , BASIC , PLIST , T , J 

, E, U, M, C, A , I , H 
40 PRINT"{OOWN)PILOT , " 
50 G05UB2:PRINT:IFA5C(IS)=32ANOLEN(IS)=ITHENG 

OT050 
60 IFLEFT$(IS , I) =" "THENI $=MIOS(I$ , 2) : GOT060 
7 0 L=VAL(IS):IFL <)0T HENGOT0200 
80 L=I : H=M:R$ ="" : FORX=ITO LEN( IS ) :IFMIOS(I> , X, 

1)<)" "THENNEXTX:GOTOI40 
90 RS=MIO>( IS , X+l):IS=LEFTS(IS , X- l) 
100 L=VAL(RS):H=L:FORX=ITOLEN(RS) : IFMIOS(R> , X, 

1)<)"- "THENNEXT : GOTOI20 
110 L= VA L(LEFTS( RS, X- l» : H= VAL( MIOS(R$ , X+ l» 
120 IFL=0THENL=1 
130 IFH=0THEN H=M 
140 FORX=0T06 : IFI S<)LEFT$(CS (X ) ,LEN( IS» THENNE 

XT:PRINT"UNKNOWN COMMANO.·:GOT040 
150 ONX+1GOT0400 , 100 0 , 500,6 00 ,700,80 0 , 390 
200 IFL>MTHENPRI NT"LINE NUMBER OUT OF RANGE. ": 

GOT040 
210 X=LEN(5TRS(L» : XS =MIOS(IS ,X ) :I FXS= ""THEN LS 

(L ) ="":GOT050 
220 1 FLEFTS (XS , 1) =" "THEN XS=MIO$ (X$ , 2) : GOT0220 
230 X=3:IFM I OS(X$, 2 , 1) <) ":"THENX=4:IFMI OS(X >, 3 

,1 )<)": "T HENL S( L) =XS :GOT050 
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24 0 FORZ=7T015:IFLEFT$(X$,1)OC$ (2) THENNEXT: PR

INT"ILLEGAL COMMAND.":GOTO40

250 IFMID$(X$,2,1)="Y"THENZ=Z+10

260 IFMID$(X$,2,l)="N"THENZ=Z+20

27 0 LS(L)=CHR$(Z-6)+MID$(XS,X):GOTO5 0

390 OPEN1,4:GOTO410

400 OPEN1,3

410 FORX=LTOH:IFLS(X)=""THEN450

4 20 X$=n:":Z=ASC(L$(X)):IF2>30THENX$=LEFT$(LS{

X},1}:GOTO440

425 IFZ>20THENZ=Z-20:XS="N"+X$

430 IFZ>10THENZ=Z-10:XS=nY"+XS

435 X$=C$(Z+6J+XS

440 PRINT#1,X;X$;MID$(L$(X) ,2)

4 50 GETX$:IFX$O""THENCLOSE1:GOTO4 0

460 NEXT:CLOSE1:GOTO40

500 OPEN1,8,2,R$+",S,W":PRINT"SAVING "R$

510 FORX=1TOM:IFLS(X)=""THEN530

520 PRINT#1,X;CHRS(13)CHR$(34)LS{X}CHRS(34JCHR

$(13) ;
530 NEXTX:CLOSE1:GOTO40

600 OPENl,8,2,R$+",S,R":PRINT"LOADING "R$

610 INPUT#1,X:IFSTGOTO630

620 INPUT#1,L$(X):IFST=0GOTO610

630 CLOSE1:GOTO40

700 GOTO10

800 PRINT"{DOWN}EXITING TO BASIC ":END

1000 L=0:FORX=1TO25:N%(X)=0:S$(X)="":NEXT:P=0:F

% = 0

1010 L=L+1:IFL=>MORL$(L)="END"THEN40

1011 GETXS:IFX$="§"THEN40

1015 IFL$(L}=""THEN1010

1020 X=ASC(LS(L)):IFX>40THEN1010

10 30 IFX>20THENX=X-20:IFF%=1THEN1010

104 0 IFX>10THENX=X-10:IFF%=0THEN1010

1050 C$=MID${L$(L),2):0NXG0T01100,1220,1300,120

0,1500,1600,1700,18 00,1900

1090 PRINT"ERROR tnE"IN LINE"L:GOTO40

1100 Z=0:IFRIGHT${CS,1)=";"THENZ=1:C$=LEFT$(C$,

LEN(CS)-l)
1105 FORX=1TOLEN{C$):X$=MID$(C$,X,1):IFX$="#"TH

EN1150

1110 IFX$="$"THEN1160

1120 PRINTXS;:NEXT:IFZ=0THENPRINT

1130 GOTO1010

1150 GOSUB1190:X$=STR$(N%(Y)):GOTO1120

1160 GOSUB1190:X$=S$(Y):GOTO1120

1190 X=X+1:Y=ASC(MID$(C$,X,1))-64:IFY<10RY>26TH

ENE=1:GOTO1090

1195 RETURN

1200 IFP>8THENE=3:GOTO1090

1210 P=P+1:S%(P)=L

1220 IFVAL(C$)O0THENL=VAL(C$)-1:GOTO1010

123 0 FORX=1TOM:IFCS<>L$(X)THENNEXT:E=2:GOTO109 0

1240 L=X:GOTO1010

1300 IFP=0THENE=4:GOTO1090

1310 L=S%(P):P=P-1:GOTO1010

1500 X=1:C$=C$+",":X$=AC$:IFLEFT${CS,1)="5"THEN

GOSUB1590

1510 FORZ=XTOLEN(C$):IFMID$(C$,Z,1)<>","THENNEX

T

1520 Z$=MID$(CS,X,Z-X):FORY=1TOLEN{XS):IFMID$(X

S,Y,LEN{Z$)}=Z$THENF%=1:GOTO1010

1560 NEXT:IFZ<LEN(C$)THENX=Z+1:GOTO1510

1570 F%=0:GOTO1010

159 0 Y=ASC(MIDS{CS,2))-64:IFY<1ORY>26THENE=1:GO

TO1090

1595 X$=S$(Y):X=4:RETURN

160 0 A=3:Z=0:X$="n:IFLEFT$(C$,l)O"#"ORMID$ (C$,
3,1)<>"="THENE=5:GOTO1090

1610 Y=1:XS=MIDS(C$,A,1):A=A+1:IFMID5(C$,A,1}="

-"THENA=A+1:Y=-1

1620 IFMIDS(C$,A,l)O"ff"THENY=Y*VAL(MIDS{C$,A) )
:A=A+LEN{STR$(Y))-l:GOTO1650

16 30 X=ASC(MIDS(C$,A+1))-64:IFX<1ORX>26THENE=1:

GOTO1090

1635 IFX=18THENY=Y*RND(1):GOTO1650

1640 Y=Y*N%(X):A=A+2

1650 IFX$="="THENZ=Y

1655 IFX$="-"THENZ=Z-Y

1660 IFX$="+"THENZ=Z+Y

1665 IFXS="/"ANDY=0THENE=6:GOTO109 0

1670 IFX$="*"THENZ=Z*Y

1675 IFX$="/"THENZ=Z/Y

1680 IFA<=LEN(C$)GOTO1610

168 5 Y=N%(X1):IFX-4>0THENIFMIDS(C$,X-4)="-"ANDX

-4<>ATHENZ=-Z

1690 X=ASC(MID$(CS,2))-64:IFX<1ORX>26THENE=1:GO

TO1090

1692 IFZ>32767ORZ<-32767THENE=7:GOTO1090

1695 N%{X)=Z:GOTO1010

1700 IFC$=n"THENGOSUB2:AC$=I$:PRINT:GOTO1010

1720 X=ASC{MID$(C$,2))-64:IFX<1ORX>26THENE=1:GO

TO1090

17 30 GOSUB2:Z=VAL(IS):PRINT:IFLEFT$(C$,1)="#"TH

ENN%(X)=Z

174 0 IFLEFT$(C$,1)="S"THENS$(X)=I$

1750 GOTO1010

18 00 IFLEFTS(CS,l}O"#'tTHENE=5:GOTO1090

1810 X=ASC{MIDS (C$,2))-64:IFX<10RX>26THENE = l:GO

TO1090

18 20 A=N%(X):X$=HID$(C$,3,1):IFHIDS(C$,4,1)<>"#

"THENX=VAL(MID$(C$,4)):GOTO184 0

18 30 X=ASC{MID$(C$,5))-64:IFX<1ORX>26THENE=1:GO

TO1090

1835 X=N%(X)

1840 F%=0:IFX$="<"ANDA<XTHENF%=1

1850 IFX$=">"ANDA>XTHENF%=1

1860 IFX$="="ANDA=XTHENF%=1

1870 GOTO1010

1900 PRINT"{CLEAR}";:GOTO1010
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240 FORZ=7T0 1 5 , IFLEFT$(X$,1)<>C$(Z)THENNEXT,PR 
INT "ILLEGAL COMMAND." :GOT040 

250 IFMID$(X$ , 2 , 1)="Y"THENZ=Z+10 
260 IFMID$ (X $ , 2 , 1)="N"THENZ=Z+20 
270 L$(L)=CHR$(Z - 6)+MID$(X$,X),GOT050 
390 OPENl , 4, GOT0 410 
4000PENl , 3 
410 FORX=LTOH , IFL$(X)= "" THEN450 
420 X$ =",",Z=ASC(L$(X)),IFZ>30THENX$ =LEFT$(L$( 

X) , 1) :GOT0440 
425 IFZ>20THENZ=Z - 20:X$= "N"+X$ 
430 IFZ >10THENZ=Z- 10,X$="Y " +X$ 
435 X$ =C$(Z+6)+X$ 
440 PRINTIl,X ; X$;MID$(L$(X) , 2) 
450 GETX$ , IFX$ <> " "THENCLOSEl,GOT040 
460 NEXT : CLOSEl:GOT040 
500 OPEN1,8 , 2,R$+" , S,W ": PRINT"SAVING "R$ 
510 FORX=lTOM:IFL$(X ) =" "THEN53 0 
520 PRINTIl , X;CHR$(13)CHR$(34)L$(X)CHR$(34)CHR 

$ (13); 
530 NEXTX: CLOSEl:GOT040 
600 OPENl , 8,2 , R$+ ",S , R":PRINT"LOADING "RS 
610 INPUTi l , X,IFSTGOT0630 
620 INPUTtl,L$ (X) : IFST=0GOT0610 
630 CLOSEl :GOT040 
700 GOT010 
800 PRINT " {DOWN)EXITING TO BASIC . . . . ":END 
1000 L=0 : FORX=lT025:N%(X ) =0 : S$( X)= " ":NEXT,P=0:F 

%=0 
1010 L=L+l:IFL=>MORL$(L) ="END"THEN40 
1011 GETX$:IFX$="@"THEN40 
1015 IFL$ (L)=""THEN1010 
1020 X=ASC(L$(L)) :IFX>40THEN1010 
1030 IFX>20THENX=X- 20:IFF%=lTHEN1010 
1040 IFX>10THENX=X- 10:IFF%=0THEN1010 
1050 C$=MID$( L$ ( L) , 2):ONXG OTOl100 , 1220,1300,120 

0 , 1500 ,1 600 ,1 700 ,1 800 , 1900 
1090 PRINT"ERROR I "E"IN LINE"L:GOT04 0 
1100 Z=0:IFRIGHT$(CS,I)=" ; "THENZ=I:C$=LEFT$ (CS , 

LEN( C$ ) - l) 
110 5 FORX=l TOLEN (C$) : X$=MID$ (C $ , X, 1 ) : IFX$=" I "TH 

EN1150 
1110 IFX$="$"T HENl 160 
1 1 20 PRINTX$ ; :NEXT:IFZ=0THENPRI NT 
1130 GOT01010 
1150 GOSUBl190:X$=STR$(N%(Y)) : GOTDl120 
1160 GOSUBl190:X$=S$(Y),GOTOl120 
1190 X=X+l:Y=ASC(MID$(C$ , X, 1 )) - 64 ,IFY <10RY>26 TH 

ENE =1 : GOT0 1090 
1195 RET URN 
1200 IFP>8THENE=3,GOT01090 
1210 P= P+ l:S%(P)=L 
1220 IFVAL(C$)<>0THENL=VAL(C$) - 1 , GOT01010 
12 30 FORX=lTOM:IFC$<>L$(X)THENNEXT : E= 2 :GOT01 090 
1240 L=X:G OT01 010 
1300 IFP= 0THEN E=4: GOT0109 0 
1310 L=S% (P ) ,P=P- l :GOT01010 
1500 X=l,C$=C$+",",X$=AC$:IFLEFT$(C$ , l ) ="$"THEN 

GOSUB1590 
1510 FORZ=XTOLEN(C$) : IFMID$(C$ , Z,l)<>","THENNEX 

T 
15 20 Z$=MID$ (C$ , X,Z- X) , FORY=lTOLEN(X$): IFMID$ (X 

$,Y,LEN(Z$)) =Z$THENF%=1 : GOT01010 
1560 NEXT : IFZ<LEN(C$)THENX=Z+1:GOT01510 
1570 F%=0:G OT0 1010 
1590 Y=ASC(MID$(C$ , 2)) - 6 4:IFY <10RY>26THENE=1: GO 

T01090 
1595 X$=S$(Y) : X= 4:RETURN 

1 633 A=3:Z=0 : X$="":IFLEFTS(C$,1 )<> "# "ORMIDS(C$, 
3 , 1 )<> "= "THENE= 5 :GOT0109 0 

1610 Y=l , X$=MI D$(C$ , A,l) :A=A+l :IFMI D$(C$ , A, l)=" 
- "THENA=A+l:Y=-l . 

1 620 I FMI D$(C$ ,A,l )<> " i "THENY=Y*VAL(MID$(C$ , A)) 
,A=A+ LEN(STR$(Y)) -1: GOT01650 

1630 X= ASC(MID$(C$,A+ l)) - 64 : IFX <10RX>26THENE=1, 
GOT01090 

1635 IFX=18THENY=Y*RND(1) : GOT01650 
1640 Y=Y*N%(X) : A=A+2 
1650 IFX$= "="THENZ=Y 
1655 IFX$ = "- "THENZ=Z- Y 
1660 IFX$= "+"THENZ=Z+Y 
1665 IFX$="/ "ANDY=0THENE=6:G OTO I 090 
1673 IFX$ ="*" THENZ=Z*Y 
1675 IFX$=" / "THENZ =Z/Y 
1680 IFA<=LEN(C$ ) GOT01610 
1685 Y=N%(Xl):IFX- 4>0THENIFMID$(C$ , X- 4) ="- "ANDX 

- 4<>ATHENZ= - Z 
1 690 X=ASC(MID$(C$ , 2)) - 64:IFX<10RX >26THENE= 1 , GO 

T01090 
1 692 IFZ >32 7 670RZ( -32767THENE= 7 : GOT01090 
1695 N%(X )= Z:G OT01010 
1700 IFC$= "" THENGOSUB2 , AC$=I$:PRINT,G OT01010 
1720 X=ASC(MID$(C$ , 2) ) -64 : IFX< 10RX>26THENE =1 : GO 

T01090 
1730 GOSUB2 : Z=VA L( I$ ) : PRINT : IFLEFT$(C$ , l)="'"TH 

ENN%(X)=Z 
1740 IFLEFT$(C$,l)= " $ "THENS$ (X)=I$ 
1750 GOT010 10 
1800 IFLEFT$(C$ , 1)<> " '"THENE=5 : GOT01090 
1810 X=ASC(MID$(C$ , 2)) - 64:IFX(10RX>26THEN E= 1 : GO 

T01090 
1820 A=N%(X) :X$=MI D$(C$ , 3 , 1 ) :IFMID$ (C$ , 4 , 1)<>"' 

"THENX=VAL (MID$(C$ , 4) ) :GOT0 1840 
1830 X=ASC(MID$(C$ , 5))-64,IFX<10RX>26T HENE= 1,GO 

T0109 0 
1835 X=N%(X) 
1843 F% =0:IFXS= "<"ANDA<XTHENF%=1 
1850 IFX$=">"ANDA>XTHENF%=1 
1860 IFX$= "="ANDA= XTHENF% = l 
1870 GOT01010 
1900 PRINT" (CLEAR) " ; : GOT01010 
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20 Questions

1 H

2 T

■

:WELCOME TO THE GAME

OF TWENTY QUESTIONS..

3 T :BY ASKING QUESTIONS

WHICH HAVE YES OR

4 T:N0 ANSWERS, TRY TO

GUESS THE OBJECT

5 T

6 T

7 T

:WHICH HAS BEEN SELECTED.

:BE SURE TO END EACH

QUESTION WITH A *?'.
8 T

9 T

16

11

12

13

14
15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

■

I

C:#C=8

*ROUHD

C:#C=#C+1

♦QUESTION

T:ENTER QUESTION #C
A:

M:?

TN:THAT ISN'T A QUESTION.

JN:*QUE3TI0N

M!A?»E?»I?»O?»U'?,Y?
TY:YES

TN:NO
T:

I:#C<2B
JY:*ROUND

T:END OF TWENTY

QUESTIONS. PRESS RETURN

T:TO START AGAIN.
A:

J:i

END

Guess

1 H

2 T:THIS IS THE GAME OF

GUESS.

3 T:TRY TO GUESS A NUMBER
BETWEEN 1

4 T

S C

6 C

:AND 100.

:#G=@

:#N=#R#100

7 *GUESS

8 C

9 T

10

12

15

16
17

18

20

21
22

23

25

26

27

28

29

38

31

32

:#G=#G+1
s

T:GUESS NUMBER #G ?J

A:#Q
I:#Q<#N

TY:TO LOW.

I:#Q=#N

TY:RIGHT! IN #G GUESSES.

JY:*END

I:#Q>#N

TY:TO HIGH.

j:*GUESS

*END

T:

T:PLAY AGAIN ? ;

A:

M: YES, OK,ALRIGHT,GOOD,Y

JY:l
T:0. K. , GOODBYE!

END @

Recreational Computing

Back Issues

Recreational Computing was the first and only personal computing magazine when il started
in 1972 (it was called ihe PCC Newspaper back then). Bob Albrecht. David Thomburg. Isaac

Asimov. Don Inman. Ramon Zamora, Robert Jastrow. Mac Oglesby, Adam Osborne - the list

o! authors reads like a Who's Who of microcomputing. These and many other authors con

tributed some of the finest articles about computers and now-ciassic games to the pages of
Recreational Computing.

Last fall. Recreational Computing was merged into COMPUTE! and we are now offering
available back issues. Whatever your interest, you'll find something here - from Spanish

BASIC to Computers in Sports Medicine, from Future Fantasy Games to Robot Pets

September 1974 A Practical. Low-cosl Home'School
Microprocessor System. The Computer Illiteracy Problem

Eight Games In BASIC

March 1975 Build Youi Own BASIC The Computer In Art.

Biorhythms

March. April 1976 A TTY Game Games With The Pocket

Calculator Dodgem. Square. Tiny BASIC To Go

July 1976 BASIC Music Tiny Trek For Altair. 16 Bit Com

puter Kit. Musical Numbers Guessing Game. Programmer's

Toolbox

September/October 1976 Co-nputer Games In The Class
room. Planets Game, Dungeons Ana Dragons. Hats Game.

Pythagoras And Rational Music

November'December 1976 Slory. Snake. Packl, Frogs

Games, Make Believe Compuiers, The First West Coasl
Computer Fairs. Subroutines, The Firs I Computer

Januaryi February 1977 Robot Pels. Computors And

Space. Tiny Languages. Teaching Using Conversational

Programming. High School Compuiers, Reverse, Tiny

PILOT. Mastermind

March'April 1977 Z-80 PILOT. 6502 Assembly Program

ming. Tiny BASIC For Beginners. Math Drills & Games,

Community Information Systems. Mine. Saes Simulation.

Native American Board Games

July/August 1977 Doit-yourseii CAI. Pet Robots New

Capabilities. PILOT. CAI in BASIC. Programming The HP-

25. Capture. Inverse Reverse. 8080 Matrix Subroutines.

Women And Computers

September. October 1977 The S595 PET. More Tiny Lan

guages. Computer Networks, The Bead Game. Bioleed-

back And Microcomputers Part 1, Home Energy Manage

ment Sandpile Game. A SASIC PILOT

January February 1978 Pascal Vs BASIC. COMAL

Structured BASIC, Video Disks1 Magic Lamps (or
Educators?. A Computer Revolution'. Pounce. The

Mechanics of Robots. TRS-80 A Slalus Report

March'April 1978 Epic Computer Games. Micros (or ihe

Handicapped. Buckets Game. Prayer Wheel Program.

Computer Contagion. Measuring Time. Frog Race. The IBM

370 Model 69

July/August 1978 Computer Whiz Kids. Public Access To

Computers. Man-made Minds. Post-human Intelligence. A
Modern-day Medicine Show. Live Wire Design. ASCII

Graphix Baseball. Concentralion. Gambler's Paradox

September October 1978 Kingdom Game, Computers

and Museums. Sorcerer oi Exidy. Snooping Wilh Your PET.

APL. Decimals in Tiny BASIC. Apple Math. TRS-80 Level II1

A Grown-up Field Evaluation

November December1978 APL Games The Return ol the

Dragons. Animated Games for TRS-80. Runequest. All In

The Mind, The L-5 Society. Phantnum. Some Guidelines lor

Microcomouter Chess Dataman

January February 1979 A Jules Verne Fantasy. Artificial

intelligence. The Apple Corps is Wilh Us, TRS-80 Personal

Software. Vending Machine Gets "Brain.' Apple III O. The

Memory Game. REINO Spanish Kingdom

March'Aprili 979 Calculator Comics lord ollhe Rings."

Chess Reconsidered. Database. Beastiary. Color Your Own

Graphics. Universe. Easy POKEmg with Applesoft BASIC.
Air Raid. TRS-80 3-D Plots, Slot. Apple Rose

MayJur»1979 PlLOTfor Apple II The Gameoi Life Gold

Handicapping. Hunt, BASIC vs Pascal, Inspector Clew-so.

Flash tor SOL. Faster Jumble: Concept Sans Computer. A

Beginner's Guide To FRP

July. August 1979 Summer Fun. Fooling Around With Your

PET. Cryptanthms. Baseball. Newetl Awls Goat. Zork A

Computerized Fantasy Simulation Game What Light on

Yonder Panel Flashes The Dedicated Wad Processor. The
FORTE Music Programming Language

September October 1979 TRS-&

The Architecture o1 Multi-Player Games. The Sounds o!

Texas Instruments, Dynamic Color Graphics on the New
Atari. An Apple PILOT. Gandalf Spanish BASIC. Designing

Animal Games. APL Mastermind

November/December 1979 SHOGI Games For You To

Program, Alan Sounds. Texas Instrument Graphics and Am-

malion. Interrupt. Match Me, Calendar. Making Music on the
PET, Tower ol Hanoi, Bingo. Animal Games

January/February 1980 Computing and Holistic Heallh. Tl

Graphics and Animation Part 3. Games To Program. New

Directions in Numerical Compulmg, An Exlended BASIC

"IP Facility. Beating Computer Anxiely. Capture lor PET.
8080 Tic Tac Toe. Chainwalk. Programming Problems

March April 1980 Special Games Issue Recreation Apple

II Hs-res Graphics, Delicious Functions. Galaxy II. Fairy

Chess. Raging Robots, Program Instruction Builder. Data

Retrieval An Inlroduction

May.June 1980 Inlroduction to Cornpuler Music. CBBS

Phone Numbers. 6502 Machine Language. The Electric
Phone Book. Number Translation. Sea Search. Apple Ani

mation, Twister Move Generator. DOZO. Shell Game, Home

Video Displays. A Proposed Graphics Language

July August 1980 Fantasy Games Issue Write Your Own

Computer Fantasy Simulation, Wizard's Castle. On Future

Fantasy Games. Wonderful World of Eamon. In Defense of

Hackers. Touch Panels and Inter active Graphics

September October 1980 Probability Trees Big Business

on the Micro. TUe Best of People's Computer Company.

Computer Analysis of Athletics, Word Search. Computers m
Sports Medicine, Wired. Revolution in Typography''.

Textrapolation

November. December 1980 Computerized Voting.

Computer-Using Educators. Hot-rod Compuiers, House of

Ihe Future. Yote. DOZO in Pascal. What is Truth' Sixth
Order Magic Squares on a TRS-80

January/February 1981 The Education Revolution Com-

puier Games in Ihe Classroom. An Art-producing Turtle.

Computer Literacy Resources, Musical Compositions

Using Computers. Microcomputers in China, Twenty Oues-
hons. The Pirates Lite lor Me. Compuiers and Ihe Volcanic

Fallout

Mare tvApril 1981 Space Exploration Frontiers for You and

Your Micro. VoyageTo Antares. A Spaceship Simulator, The
Computer as Chess Ally. Star Trek - A Dialogue Approach.

Mark ol Breeding (fiction). The Fifteen Puzzle

May June 1931 Using Computers al Sesame Place Atari
PILOT and Turtle Graphics. Computer Anatomy for Begin

ners. The Impact ot Micros. Nevada-style 8-spoi Keno.

Sketch Pad. Sum of the Digits. TRS-80 Property Manage

ment Program. The Pocket Corner

July August 1981 Which Compute' Should You Buy',

^Commodore's New Rainbow Machine. The Wired Nation

Do We Want If. Computers at the Junior Museum 3D Tic

Tac Toe for PET Number Crossword lor all Computers

September October 1981 « Ways To f/ake Money With

Your Micro. How To Stan A Software Exchange. Who Are

Computer Criminals' Micros Behind Bars. Number Sys

tems. CompulerKnoCK-knock Jokes in BASIC and LISP. For

Photographers Only. Fibonacci Nim, Roman Numeral Con-

versum Programum

$25.00

$30.00

Special Recreational Computing Back Issue Pricing:

Single Issue: S 3.00 Any Fifteen issues:

Any Five Issues: S10.00 Any Twenty Issues:

Any Ten Issues: S20.00

For Fastest Service, Call Toll Free 800-334-0868

In NC Call 919-275-9809

Or Send Order and Payment to COMPUTE! Publications. P.O. Box 5406. Greensboro,

NC 27403.

In the US, please include $.20 per issue ordered for shipping and handling. Outside the US.
please include $.30 per issue for surface mail. Orders must be prepaid in US funds or interna

tional money order All orders subiect to availability.

20 Questions 

I H: 
2 T:WELCOME TO THE GAME 

OF TWENTY QUEST! ONS • . 
3 T:BY ASKING QUESTIONS 

WHICH HAVE YES OR 
4 T:NO ANSWERS, TRY TO 

GUESS THE OBJECT 
5 T:WHICH HAS BEEN SELECTED. 
6T: 
7 T:BE SURE TO END EACH 

QUESTION WITH A'?' 
8T: 
9T: 
Ie c:llc=e 
11 *ROUND 
12 C:lIC=IIC+l 
13 *QUEST JON 
14 T:ENTER QUESTION lIC 
15 A: 
16 M:? 
17 TN:THAT ISN' T A QUESTION. 
18 IN:*QUESTION 
19 M:A?,E?,I?,O?,U?,Y? 
213 TY:YES 
21 TN:NO 
22 T: 
23 1:IIC<2e 
24 JY:*ROUND 
25 T:END OF TWENTY 

QUESTIONS. PRESS RETURN 
26 T:TO START AGAIN. 
27 A: 
28 Jil 
29 END 

Guess 

I H: 
2 T: THIS IS THE GAt1E OF 

GUESS. 
3 T: TRY TO GUESS A NUt1BER 

BEHJEEN 1 
4 T: AND lee. 
5 C:tIG=13 
6 C:IIN=IIR*I00 
7 *GUESS 
8 C:IIG=IIG+I 
9 T: 
Ie T:GUESS NUMBER 116 ?; 
12 A:IIQ 
IS I:IIQ<IIN 
16 TY: TO Lot •• 
17 I: IIQ=IIN 
18 TY: RIGHT! IN #6 GUESSES. 
213 JY:*END 
21 I: IIQ >#N 
22 TY: TO HIGH. 
23 ,To *6UESS 
25 *END 
26 T: 
27 T:PLAY AGAIN? ; 
28 A: 
29 M:YES,OK,ALRIGHT,GOOD,Y 
313 JY:I 
31 T:O.K., GOODBYE! 
32 END 

Recreational Computing 
Back Issues 

Recreational Computing was the first and only personal computing magazine when it started 
In 1972 (it was called the pee Newspaper back then). Bob Albrecht , David Thornburg . Isaac 
Asimov, Don Inman, Ramon Zamora, Robert Jastrow. Mac Og lesby, Adam Osborne - the list 
of authors read s like a Who's Who of microcomputing. These and many other authors con
tributed some of the finest articles about computers and now-classic games to the pages of 
Recreational Computing. 

Last fall, Recreational Computing was merged into COMPUTE! and we are now offenng 
available back issues. Whatever your interest, you'll find something here - from Spanish 
BASIC to Computers in Sports Medicine, from Future Fantasy Games to Robot Pets 

September 1974 A PractICal. low·cost HomeISchooI 
Microprocessor System. The Computer 1I:l1eracy Problem. 
Eight Games In BASIC 
Man;;h 1975 Build Your Own BASIC The Compuler In An 
SIorhylhms 
March/April t976 A TTY Game Games W,th The Pockel 
CalculalOf. Dodgem SQuare. Tiny BASIC To Go 
July 1976 BASIC MusIC. Tiny Trek FQf AlTair. 16 BII Com
puter Kit , MUSlcaJ Numbers Guessrng Game. Prograrrrner"s 
Toolbox 
September/October 1976 CompUler Garnes In TheClass
roem. Planets Game. Dungeons And Dragons, Hats Game. 
Pythagoras And RaIIOll<lI MusIC 

November/December 1976 Stoty. Snake . PaCkl. Frogs 
Games, Make Believe ComPUICfS. The Fils! West Coasl 
Compuler Falre. SubrOOllnes, The FIISI Computer 

JanuarylFebruary 19n Robot Pets, Computers And 
Space, Tiny languages. Teaching USing Conversatronal 
Programmmg. Hrgh School ComputCfS, Reverse. Tiny 
PilOT. Mastermind 

March/Apfil 19n Z-80 PILOT. 6502 Asscmbly Program
ming. Tiny BASIC For Beg,nners, Malh Drills B. Games. 
Communrty Inlormallon Systems, Mine. Sa es Slmulatron. 
Native Ameflcan Boald Games 

July/August 19n Do-II')Oirscit CAt Pet Robots New 
Capabllit,es. PILOT, CAl In BAStC, Pfogrammrng The HP-
25. Capture, Inverse Revelsc, 8080 Mall l~ Sobroutlne5. 
Wcrnen And O:;mputers 

September/October 19n The $595 PET. Mofe Tony lan
guages. Computer NeiWorks. The Bead Game BlOIood
back And Mlcrocompu:ers Pan 1. Home Energy Manage
ment Sandp!1e Game. A BASIC PILOT 

JanuaryIFebruary 1978 Pascal Vs BASIC. COMAl 
Structured BASIC. Video Disks Magic lamps tOf 
Educators? A Computer ReYOlutron? Pounce. The 
MechaniCS of Robots. TRS-80 A Status Report 

March/April 1978 EpIC Computer Games. Micros tor the 
Handicapped. BUCkets Game. Pfaye! Wheel Program. 
Computer Contagion. Measurrng Time, Frog Race, The IBM 
370 Model 69 
July/August 1978 ComputC! 'NhIZ K'ds, F\.tlhc Access To 
Compute/so Man·made Minds, PosI·human Intelhgence, A 
Modem·day Medicine Show. LIVe Wife Design. ASCII 
Graphll(. Baseball. ConcentratIOn. Gambler's Paradox 

September/October 1978 KlI1Qdorn Game, Computers 
and Museums. Sorcerer 01 Exldy. Sno:iP1ll9 With Your PET. 
APL.. Decimals tn Tiny BASIC, Apple Math. TRS·SO Level II 
A Grown·up Field Evaiualron 
November/December 1978 API.. Games The Retumot lhe 
Dragons Animated Games lor TR$.80, Rl.ncqucst, All In 
The Mind. The L·5 Society. Phantnum, Some GlI1deloncs lor 
M;crocomputCf Chess Datarnan 
January/February 1979 A Jules Verne Fantasy AnltlC!al 
InteRlgence. The Apple Cocps IS W,th Us. TRS-eo Personal 
Soltware. Vendng Mactune Gets "Bra:n:' Apple II I O. The 
Memory Game. REINO Spanish KIngdom 
MarchlAprtl 1979 Calculator ComIcs. ~lord 01 the R;ogs ~ 
Chess ReconSIdered. Database. BeaSllary, Color Your ()y..-n 
Grapllrcs. Unrvcrse. Easy POKElng With Applesolt BASIC. 
All Ra 'd. TRS-eo 3·0 Plots, Slot Apple Rose 
May/June 1979 PilOT lOr Apple II The Game ot Llle Gold 
Handicapping. Hunt. BASIC vs Pascal. Inspector Clew·so. 
Flash lor SOL. Faster JllI'T1bte: Concept Sans Compuler. A 
Beginner's GUide ToFRP 

July/August 1979 Surrvrrer Fun, Fooling ArOUnd With Your 
PET. Cryplallthms. Baseball, Ne-Nel\ AwI 's Goat. Zcrlr. A 
Computerr.zed Fantasy SlfTlulatron Game W"hat lrght on 
Yonder Panel Flashes The Dedrcaled Word Processor . The 
FORTE MUSIC Pfogrammrng Language 

September/Oc1ober 1979 TRS-80 OutSIde ConnecloOn. 
Tna Architecture of Muftl·Player Games. The Sounds 01 
Texas Ins!rlJl'T'len!s, Dynarruc CoIof GraphICS on the New 
Alall . An Apple PILOT. Gandal!. Spanrsh BASIC, Dcstgnlng 
Animal Games. APl Masterm~ 

NovemberlDecember 1979 SHool Games For You To 
PTogram. Atal! So.rnds. Texas InstrlJl'T'lenl GraphiCS and Ani
matoOn. lnlerrupt. Match Me. Calendar. Making MuSIC on the 
PET. Tower at Hanor. Bingo. Animal Games 
January/February 1980 Computing and Hohstlc HeOIUI. TI 
Graphics and AnimatIOn Pari 2. Games To Program. New 
Directions In Numcrrcal Computing, An Edendoo BASIC 
"" IF' Facl tl!y. Beatrr19 Compuler Anxiety. Capturo for PET. 
8080 TIC Tac Toe. Challl'Nalk, Programming Problems 
MarchiAprill980 Special Games Issue Recreation Apple 
II HI·res GraphiCS, DeliCious FUnctionS, Galaxy II . Farry 
Chess. Raging Robo!s. Program InstructlQll Builder. Dala 
Retlleval An Introductron 

May/June 1980 IntroductIOn to Computer MUSIC CBSS 
Phone Numbers. 6502 Machine language. n~ ElectrIC 
Phone Book. Numbe/ Transla\Jon. Sea SearCh, Apple Ani' 
rnatoOn. T'NIsler Move Generator. DOZO. She_Game. Home 
Vrdeo [),splays A Pmposed GraphICS language 
JulyfAugust 1980 Fantasy Games Issue Wnte Your 0 .\'11 
Computer Fantasy Slmulallon_ Wizard 's Castle. On Future 
Falliasy Games. Wonderful World 01 Earron In Oelense 01 
Hackers. Touch Panels and InteractIVe GraphICS 

SeptemberlOctober 1980 Probab·llly Tlees 81g BuSinesS 
on the MIcro, The Best 01 People's Ccmouter Company 
Co-npu!er Analysis 01 AthletICS. Word Search. Computers In 
Spans Medlcrnc, Wifed, RcvolutlOl"l In TYP<XJlaphy? 
TextrapolatM)n 

November/December 1980 Computeflzed VO\lng. 
Cornputer-Us,ng Educators, Hot·rod Compute/s, Hoose 01 
the Future. YOle. DOZO In Pascal W"hat IS Truth? Six!h 
Order Magic Squares on a TRS-eo 

JanuarylFebruary 1981 The EduclIhon Revolut'on Com 
puter Games In Ihe Classroom. An Art' produclI\g Tur tle. 
ComputCI l,teracy Resources. MU51cat Compos'hons 
Using Computers. M;crocomputers m China, Twenty Oues· 
II000S. The Plrate's lJle lor Me. Compufers and the VolcaniC 
Fallout 

MarchiAprill981 Space ExplOfatron Fronlrers tOf You and 
Your MiCro. Voyage To Antares. A Spaceshrp SI~tator. The 
Computer as Chess Ally . Slar Trek _ A Dralogue Approach. 
Mark olBlcedlng (flCtron) The Flheen Puzzle 
May/J une 1981 US'fYJ Computcrs at Sesame Place Atar! 
PILOT and Turtle Gra:>hrcs. Computer Anatomy lor Beg,n. 
ners. The Impact 01 M cres. Nevada·sty'e 6-spot KOIlO. 
Sketch Pad. Sum ollne 0 '915. TRS·SO Property Manage 
men! Plogram. The Pocket COfTlCI 

JulyfAugust 1981 Vltuch Computer St'OUId You Buy? 
.. ComrnOOOfe·s New Rambow Machine. The Wired Nalron 
Do We Want II'. Cornouters althe JunIOr Museum. 3-D T,c 
Tac Toe lor PET Numbel Crossword lor all Computers 
~temberfOctober 1981 013 Ways To Uake Money W,th 
Your Micro. How To SIan A Sohware Exchange. Who Arc 
Computer Crrmlnals? MICros Behind Bilrs, Numoer Sys· 
tems. Computer Knoc;k·knockJokes In BASIC and LISP For 
Photographers Only. FibonaCCI Nlm. Roman Numeral Coo· 
versum Programum 

Special Recreational Computing Back Issue Pricing: 

Single Issue: $ 3.00 Any Fifteen Issues: 
Any Five Issues: $10.00 Any Twenty Issues: 
Any Ten Issues: $20.00 

For Fastest Service, Call Toll Free 800·334-0868 
In NC Call 919-275-9809. 

$25.00 
$30.00 

Or Send Order and Payment to COMPUTE! Publications. P.O. Box 5406. Greensboro, 
NC 27403. 
In the US, please include $.20 per Issue ordered for shipPing and handling OutSide the US, 
please Include $.30 per Issue for surface mall Orders must be prepaid In US funds or Interna
tional money order All orders subjeCllO avallabJllty. 
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Part II

Last month wefeatured the skeleton of the world's most intelligent Christmas card — an Atari program which would

use several of the machine's special features to delight youngsters and involve them right away in using their computer

Christmas present. The article concludes this issue with the spectacular music and animation version ofthe program. It

requires 16K RAM.

An Atari For Christmas
Adding Music And Movement

Brenda Balch

Redondo Beach, CA

We completed the basic framework last month for

the Christmas computer program. It should intro

duce my sister's family to computers in a most

friendly way. Now I can think of something unique

about each person who will be there Christmas day

and turn that into a picture and melody. After a

number of attempts my list looks like this:

Name Picture Song

Brenda Renaissance Battle Pavane (this soundsgoud only

instruments in four parts)

Carolyn Children Id a Small World

Kathy Dancer Dance oftheSugarPlum Fairy

Ruth Cake This is the Way We...

Making Melodies

First the music. All I want is short melodies. All

these tunes are in my head, but how do I get them

into my computer? I don't play by ear, but fortu

nately I have a friend who does. I watch his fingers

and write down the notes as he plays.

Now I need to determine how long each note

is. Out comes the Music Composer, and a lot of

trial and error begins. Any mistakes left in these

tunes are probably in my head, as well as in my

Atari.

Since I think of music in terms of quarter

notes, eighth notes, etc., I would like to enter each

note as a pilch number (using the table in the BASIC

Reference Manual is easy), followed by a 4, 8, etc. I

also want to change the tempo easily until I like the

speed. Thus the PNOTE (play note) subroutine is

born. (Later I notice a dotted quarter becomes

an awkward 2.66. Next time I'll try something

different.)

The first time I wrote this subroutine, I tried

to use the variable NOTE, which BASIC would

stubbornly turn into NOT E. I finally decided to

heed the advice to stay away from variables which

start with keywords. (The use of INPUT$ can also

give problems in certain contexts.)

The only Four-part music I attempt is the

Renaissance Battle Pavane. One interesting charac

teristic oi this musical phrase is bow the parts move

at different times. This makes data entry difficult,

and requires a different philosophy about when to

turn off a note. I use zero as a Hag to indicate that

a note is not to be turned off (i.e., that it is to be

held). I turn each note offjust before the next note

in that voice starts. If zero were needed to provide

rests, one could be used as the flag to hold a note.

As I try various options, the code in the routine

takes long enough that it affects the tempo. After

several attempts I get a slow but regular beat (see

lines 850-895). This involves using the subroutine

to give a sixteenth note duration and using the

main routine and hold Hags to fill out quarter

notes, etc. (I'll leave finding a better solution to a

rainy day.)

Animation

I look through my list of pictures tor required

motion. Dancers certainty must dance, and I want

to try simple player/missile graphics. Horizontal

movement will be enough for me. I bring out my

graph paper and discover my major problem is

lack of artistic talent. Howdo dancers dance? Several

tries (including walking around on my toes to

watch what I do) produce the routine at lines

17000-17240.

A dancer should move in time to the music, so

rails to PNOTE are alternated with changing the

dancer's feel.

Nothing else in my list seems to require motion.

But I find I can give the impression of something
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these tunes are in my head , but how do I get them 
into my compute r? I don't play by ea r , but fortu
natel y I have a fri end who does, I watch his finge rs 
and wrile down lhe nOles as he plays. 

Now I need to determine how long each note 
is, Out comes the Music Composer , and a lot of 
tria l and error begins, Any mistakes le ft in these 
tunes are proba bly in my head , as well as in my 
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ReJerence Ma.nual is easy), fo ll owed by a 4, 8, e tc. I 
also wan t to cha nge the tempo eas il y until I like the 
speed, T hus the PNOTE (play note) sub ro utine is 
born, (Later I notice a dOlled qua rte r becomes 
an aw kwa rd 2,66, Next time I'll try something 
differe nL) 

T he fi rs t time I wrote this subro utine, I tri ed 
to use the va riable NOTE, which BAS IC would 
stubbornl y turn into NOT E, I finall y decided to 

heed the ad vice to Slay away from va riables which 
start with keywords, (The use of IN PUT $ can also 
give problems in certain contex ts,) 

T he onl y four-pa rt l11u sic I a ttempt is the 
Renaissance BaUle Pavane. O ne interesling charac
te ristic o f this musical phrase is how the parts 1l10Ve 
at different times, This ma kes data entry difticult, 
and requires a di ffe rent philosophy abo ut whe n to 
lUrn o ff a note, I use ze ro as a nag to indica te that 
a note is nOt to be turned off (i,e" that it is to be 
held ), I turn each note off just be fore the next note 
in that voice Slarts . If zero we re needed to provide 
rests, one could be used as the nag to hold a note, 

As I, try va rious o ptio ns, the cod e in the routine 
ta kes long eno ugh that it a ffects the tempo, Afte r 
several atte mpts I get a slow but regular beat (see 
lines 850-895) , T his involves using the subroutine 
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Animation 
I look th rough my list o f pictures for required 
mo tio n. Dancers cen ainl y B1U Sl dance, and I wa nt 
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lack of arti sti c talent. How do d ance rs da nce? Severa l 
tri es (including walking around on my toes to 
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ca lls to PNOTE a re alte rnated with changing the 
d ancer 's feet. 
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Butl fin d I can give the impress ion of something 
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We/come;THORN EMI & Spinnaker
New Software Companies for the Atari 400/800

r From THORN EMI
I A Batch of British Favorites, From Children's

V Games to Sophisticated Simulations

SUBMARINE

COMMANDER
From THORN EMI

Your mission: destroy all enemy merchant shipping In

the Mediterranean. Locate enemy ships using your

Sonar and periscope, attacking when they're within

firing range. But watch your instrument panel careful

ly to monitor your fuel, oxygen, battery charge and

Sonar levels, so you'll be ready for instant action—

diving to avoid enemy depth charges, or firing your

ROM Cartridge, S4&9T $aVe 15%

Now Thru Dec. 31, You Pay Only $42.46

DARTS
From THORN EMI

The traditional pubroom game of darts, depicted in

strikingly beautiful graphics and sound Use your

Joystick to position the thrower's hand—10 skill

levels allow for ail ages of players. Once thrown, the

dart either finds its mark or bounces off the wire

separators (with a realistic "clink" sound).

1 to 4 players including the computer, If you like.

16KTape,$2fc95 Save 15%

Now Thru Dec. 31 You Pay Only $25.46

CRIBBAGE

& DOMINOES
From THORN EMI

Challenge your computer to a game ol either of these

favorites. At first, the computer may leave you far

behind, but you'll even the score as you work out and

try new strategies. Great way to practice and surprise

your friends.

16K Tape, $29.95

POOL
From THORN EMI

Great action simulation of the game, with 3 varia

tions: Tournament, 8-Ball and Practice Pool. Play

against a friend or the computer, using your joystick

to maneuver your "cue stick". Wilh instruction

booklet for beginners. Requires joystick.

16K Tape, $29.95

SNOOKER

& BILLIARDS
From THORN EMI

Great way to learn or practice your technique with the

computer. Then, when you're an "accomplished"

player, challenge your friends to a few matches. Full

Joystick control for angle and strength of each shot.

Fun for beginners and advanced players; 4 game

variations. Requires joystick.

16K Tape, $29.95

JUMBO JET

PILOT
From THORN EMI

You're the pilot in this sophisticated Might simulation,

with full instrument panel plus views through the

cockpit windows. You'll take off, navigate to your re

quired destination, then land safely. Once you've

mastered the basics, Iry your hand at the "extras":

can you f !y upside down? Loop the loop? At the end of

each "Night", the computer rates your performance.

10 game variations. Requires joystick.

ROM Cartridge, $4*95 Save 15*

Now Thru Dec 31, You Pay Only $42.46

HUMPTY

DUMPTY &

JACK & JILL
From THORN EMI

A new twist on an old favorite: "|igsaw" puzzles for

the whole family! The picture of each nursery rhyme

theme is shown on the computer screen-divided into

9, 16, 25 or 36 squares, with choice of difficulty levels.

The computer jumbles up the picture by moving the

squares around, and you have to put them back

together again. 48 game variations to delight

everyone from pre-school children to adults. Only 1

player at a time, please.

16K Tape, $29.95

Also available:

HICKORY DICKORY DOCK
BAA BAA BLACK SHEEP
16K Tape, $29.95

SNOOPER

TROOPS

From Spinnaker \FACEMAKER
A Delightful Collection of Children's Programs

That Teach As They Enchant.

By Tom Snyder from Spinnaker

As a Snooper Trooper, you're a detective assigned to

solve mysteries. You drive around town in your Snoop-

Mobile, with wrist radio, SnoopNet computer, camera

for SnoopShots. and notebook. Full color graphics

and sound.

C«se #1: The Granite Point Ghost

Someone is trying to scare the Kim family. Who—or

What? And Why? Ages 10 to adult.

48K Disk, $44.95

Case #2: The Disappearing Dolphin

Someone Stole Lily the Dolphin from the Tabasco

Aquarium. Can you find her? Ages 10 to adult.

48K Disk, $44.95

STORY

MACHINE
From Spinnaker

Imaginative teaching tool that encourages young

Children to write sentences and stories of their own as

the computer acts them out! They must become

familiar with the computer keyboard and use the

38-word vocabulary list correctly. (The computer will

not accept incorrect grammar]. As they type, the com

puter shows their words in action. Delightful and

motivational. Ages 5 to 9.

46K Disk, $34.95

From Spinnaker

Clever and fun introduction to computer programming

and keyboard familiarity. In game 1, the child com

pletes a blank face, choosing from sets of eyes, ears,

noses. Game 2 starts with completed face. Child

enters Instructions to make face smile, wink, wiggle

its ears. Game 3 presents sequences of laces which

the child must reproduce in correct order. Full color

graphics and sound. Ages 4 to 8.

48K Disk, $34.95

CHRISTMAS SAMPLER
From Spinnaker

Great holiday package that brings the classics "to

life" with full color graphics and sound, Interspersed

with animation. Stories are told, plus a selection of

Christmas carols, accompanied by screen texts that

are easy to follow. Christmas music is the 3rd ingre

dient—perfect for family gatherings,

48K Disk, S2&95

Now Thru Dec. 31, You Pay Only $23.96

Over 1500 Programs for TRS-80, ATARI 400/800, APPLE & IBM.

For Information Call

202-363-9797

Visit our olher stores:

829 Bethel Rd., Columbus OH

Seven Corners Center, Falls Church, VA

W. Bell Plaza. 6600 Security Blvd., Baltimore MD

PROGRflfl)

/TORE™

To Order Call Toll-Free
TT 800-424-2738

MAIL ORDERS: Send check or M.O. for total purchase

price, plus 52.00 postage S handling. D.C., MD. & VA.: add

sales tax. Charge cards: include all embossed information

on the card.

4200 Wisconsin Avenue, NW, Dept. U212 Box 9582 Washington, D.C. 20016
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firing range. But watch your Instrument panel careful· 
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Now Thru Dec. 31 , You Pay Only 542.46 
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POOL 
From THORN EMI 
Great aCl lon simulation 01 the game, with 3 varia· 
tlons: Tournament, 8-BaIl and Practice Pool. Play 
against a friend or the computer, using your Joystick 
to ma/'l&UY'9r your "cue stick" . With Instruction 
booklet for beginners. Requires Joystick. 
16K Tape, $29.95 

SNOOPER 
TROOPS 
By Tom Snyder Irom Spinnaker 
As a Snooper Trooper, you're a detective assigned to 
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with animation. Stories are tOld, plus a selection 01 
Christmas carols, accompanied by screen leKts that 
ate easy to follow. Christmas music Is the 3rd Ingre
dlent - perfeet for l amlly gatherings. Soy 2~ 
46K Disk, S29:95 e 
Now Thru Dec. 31 , You Pay Only $23.96 

To Order Call Toll-Free 
:::it: 800-424-2738 !Ill 

W. Bell Plaza, 6600 Security Blvd., Baltimore MD 

MAIL ORDERS: Send check or M.O. for lolal purchase 
price, plus $2.00 postage & handling. D.C .• MD. & VA.: add 
sa les tax. Charge cards: Include all embossed infonnation 
on the card. 

4200 Wisconsin Avenue, NW, Dept. U212 Box 9582 Washington, D.C. 20016 
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YOUR
ATARI

COMPUTER
By Poole. McNiff & Cook from Osborne/McGraw-Hill

Comprehensive, all-in-one guide for Atari 400/800

computers that is helpful to the beginning and ad

vanced programmer. Complete operating instruc

tions; detailed BASIC programming, including a

handy alphabetical glossary of BASIC stalemenis

and functions; advanced BASIC; computer graphics;

and tips on hardware, peripherals and compatible

software.

Softcover, $16.95

COMPUTE'S
SECOND BOOK
OF ATARI
From Compute! Books

An nil naw collection of n*v*r-b*fora published

articles on the Atari (or beginner to advanced users.

Topics Include: Utilities, Programming, Graphics,

Applications and Beyond BASIC.

Spiral-bound, $12.95

GAMES &
RECREATIONS
From Reston

This new book is packed with games and ideas on

how to create your own. You'll discover the special

Atari capabilities of the keyboard, graphics, sound

and color. The book provides an entertaining way to

learn more about general programming, too.

Part I: Learning Through Games. Part II: Games tor

the Atari. Part III: The Atari Special. Plus seven

appendices.

Softcover, $14.95 Hardcover, $19.95

MASTER MEMORY MAP
From Santa Cruz Software

If you are serious about programming the Atari, this

booklet could become one of your most important

tools. A highly detailed map of the Atari's memory, it

details thousands of locations and routines. Using

this booklet makes easier the use of display list,

player/missile, and interrupt graphics. The "Miscel

laneous Notes" section contains a wealth of knowl

edge picked up by Santa Cruz in their explorations of

the Atari. Also included are notes on the new GTIA

graphics chip.

Softcover, $6.95

VISICALC

HOME AND

OFFICE

COMPANION
By Castic.Mtz and Chisausky

from Osborne/McGraw Hi

Fifty VisiCalc models for home and office, including:

investments, inventory, sales forecasts, payroll, per

sonal net worth, home budget planning, family in

surance needs. Each comes with model listings,

sample printed reports and narrative.

Softcover, $15.95

6502

USB? LANGUAGE

ssmmcs

6502
ASSEMBLY

LANGUAGE

SUBROUTINES
By Leventrtal and Saville from Osborne(McGraw-Hill

If you're interested in using assembly language

quickly, this book is ideal. It describes general 6502

programming methods, provides code for more than

40 subroutines to help you improve your program

ming skills, debug or revise an existing program; add

instructions and addressing modes.

Softcover, $15.95 SOUND
AND GRAPHICS

ATARI
SOUND

AND

GRAPHICS
By Moore, Lower and Albrecht from John Wiley

This self-paced, self-teaching guide will have you

seeing and hearing things on your Atari in no time-

even if you're a complete beginner. You'll learn to

compose and play melodies, draw cartoons, create

sound effects and games. Each section teaches

something new in BASIC, the most commonly used

computer language.

Softcover, $9.95

PICTURE THIS!
An Introduction to

Computer Graphics

for Kids ot All Ages
By David D. Thornburg from AddisonWesley

This book promises to become Ihe "modern replace

ment for coloring books and crayons". It's a learn-by-

doing manual that uses PILOT, a simpler language

than BASIC, and Turtle Geometry to teach kids to

create pictures in full color from simple lines to com

plex angles and curves. Recommended for use in

conjunction with PILOT Cartridge

Spiral-bound, $14.95 ihc EE3I

Assembler

ATARI

ASSEMBLER
By Don & Kurt Inman from Reston

While the Atari Assembler Cartridge comes with an

operating manual, it assumes that you already know

assembly language. If you're new to Ihe Atari or its

6502 processor, this book is a must. The Inmans

guide you through the rudiments of this fascinating

type of programming in clear, easy steps. Includes

full listing and description of 6502 mnemonics and

addressing modes. Recommended for use in con

junction with Assembler Cartridge.

Softcover, $12.95

INSIDE

ATARI DOS
By Bill Wilkinson from Compute

The comprehensive manual on the Oisk File Manager

System (FMS). commonly known as Atari DOS 2.OS.

Contains the only complete and official listing for

the system, plus a lull description of: the external

view, charts S tables, various interfaces and func

tions of individual subroutines.

Spiral-bound, $19.95

DERE

ATARI
From APX

Translated from Lalln, the title of this book is "All

About Atari" and it means what It says! Used in

combination with Atari's Technical Reference

Manual, advanced programmers will be able to learn

to exploit the many hardware and operating system

features that make the Atari 400(800 so tremendous

ly versatile. Includes a useful discussion of the new

GTIA chip. Once you know Atari BASIC and

assembler, this book Is a must.'

Loose leaf

(binder not supplied),

$19.95

COMPUTERS

FOR KIDS
Atari Edition By Sally Larsen from Creative

The BASIC programming manual written for kids,

from flowcharts to color graphics, Including Ihe

sure-tc-please program, "Scare Mom with an Ele

phant." Detailed instructions and sketches plus

glossary of statements and commands. With lesson

plans and tips for parents and teachers.

Softcover, $4.95

STIMULATING

SIMULATIONS,
Atari Version,

2nd Edition
By C.W. Engel from Hayaen

A handbook of 12 simulation games including Art

Auction, Starship Alpha, Monster Chase and Devil's

Dungeon —each complete with listing, sample run.

instructions and program documentation, including

flowchart and ideas for variations.

Softcover, $5.95
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YOUR 
ATARI 
COMPUTER 
By Poole. McNiff & Cook hom Osborne/McGraw·HiII 
Comprehensive, all·in-one guide lor Alar! 400I800 
compute.s thai Is helpful to Ihe beginning and ad· 
vanced programmer. Complete operat ing instruc
tions: detailed BASIC programming. including a 
handy alphabetical glossary of BASIC statements 
and functions: advanced BASIC; computet graphics; 
and tips on hardware, peripherals and compatible 
soflware. 

Softcover, $16.95 

COMPUTE!'S 
SECOND BOOK 
OFATARI 
From Computel Books 
An all new collection of nev.rob.fore published 
art icles on the Alarlfof beginner to advanced users. 
Topics Include: Utilities. Programming. Graphics, 
Applications and Beyond BASIC. 

Splral·bound. S12.95 

GAMES Be 
RECREATIONS 
From Reston 
This new book Is packed with games and Ideas on 
how to create your own. You'll discover the specia l 
Atar i capabilities of Ihe keyboard, graphics, sound 
and color. The book provides an entertaining way to 
learn more about general programming, 100. 
Part I: Learning Through Games. ParI II: Games lor 
the Atar t. Pari III: The Atarl Special. Pl us seven 
appendices. 

Soft cover, $14.95 Hardcover, $19.95 

MASTER MEMORY MAP 
From Sanla Cruz Soltware 
If you ale serious aboul programming the Alari , this 
booklet could become one 01 your most important 
tools. A highly detailed map ol l he Atarl 's memory, i t 
detailS thousands 01 locations and routines. Using 
this booklet makes easier Ihe use 01 display list. 
player/missile, and Inleffupt graphics. The "M lscel· 
laneous Notes" section contains a wealth of knowl· 
edge picked up by Santa Cruz In their explorations of 
Ihe Al ar!. Also inCluded are notes on the new GTtA 
graphiCS chip. 

Sottcover, $6.95 

VISICALC 
HOME AND 
OFFICE 
COMPANION 
By CaslteNltz and Chlsausky 

from Osborne/McGraw HIli 
F/try VislCalc models lor home and ollice, including: 
investments, inventory, sales IOfecasts, payroll , per
sonal net WOfth, home budget planning, lamily in· 
surance needs. Each comes with model listings. 
sample printed reports and narrative. 
Solteover. 515.95 

6502 
ASSEMBLY I5QZ 

LANGUAGE ~ 
SUBROUTINES 1-.. .. - --_. 
By Leventhal and Saville I rom Osborne/McGraw·Hili 
If you'le Interested In using assembly language 
quickly. this book Is Ideal. It describes general 6502 
programming mel hods. provides code l or more than 
40 subroutines to hetp you Improve your program· 
ming skills. debug or revise an existing program; add 
instructions and addressing modes. 

Softcover, $15.95 

ATARI 
SOUND 
AND 
GRAPHICS 
By Moore. Lower and Albrecht Itom John Witey 
This self·paced. sell· teaching guide will have you 
seeing and hearing th ings on your Atari In no time
even i l you're a complete beginner. You'lI learn to 
compose and ptay melodies. draw carloons. create 
sound elleets and games. Each section teaches 
someth ing new In BASIC. the most commonly used 
computer language. 
Softcover, $9.95 

PICTURE THIS! 
An Introduction to 
Computer Graphics 
for Kids of All Ages 

PICTURE THIS! 
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8y David D. Thornburg hom Addison-Wesley 
This book promises to become the " modern replace· 
ment for coloring books and crayons". It ·s a learn·by· 
doi ng manual Ihat uses PILOT. a simpler language 
Ihan BASIC. and Turlle Geometry to teach kids to 
create pictures In lull color from simple lines to com· 
plex angles and curves. Recommended for use In 
conjunction with PILOT Cartridge. 

Spiral·bound. 514.95 

ATARI 
ASSEMBLER 
By Don & Kurt Inman Irom Reston 

" the !.ll.!:lI 
Assrmbll"r 

. --. 
While the Atari Assembler CartrIdge comes with an 
operallng manual . It assumes that you already know 
assembly language. If YOU're new 10 the Atarl or Its 
6502 processor. th is book Is a must. The Inmans 
guide you through Ihe rudiments o f this lasclnallng 
type 01 programming In clear. easy steps. Includes 
full listing and description 01 6502 mnemonics and 
addressing modes. Recommended lor use in con· 
junction with Assembler Cartridge. 

Softcover, $12.95 

INSIDE 
ATARI DOS 
By 8 111 Wilkinson from Compute 
Th e comprehensive manual on Ihe disk File Manager 
System (FMS). commonly known as Atar l DOS 2.0S. 
Contains the only complete and olllclat listing for 
the system. piuS a full description 01: the external 
view. charts & tables. variOUS interlaces and lunc· 
t ions 01 individual subroutines. 
Spiral·bound, S19.95 

DE RE 
ATARI 
From APX 
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Translated from lat in. the III Ie 01 this book Is " All 
About Alarl" and II means what II says! Used In 
combinat ion wi t h Atarl 's Technical Reference 
Manual. advanced programmers will be able to learn 
to eltploll the many hardware and operat ing system 
features that make the Atarl 4001800 so tremendous· 
Iy versatile. Includes a useful discussion of the new 
GTIA Chip. Once you know Atarl BASIC and 
assembler, this book Is a must.· 

Loose leat 
(binder not supplied). 
$19.95 

COMPUTERS 
FOR KIDS 
Alarl Edition 8y Sally Larsen from 
The BASIC programming manual wri llen for kids. 
Itom lIowcharts to COlor graphics. Including the 
sure-to-please program, "Scare Mom with an Ele
phant." Detailed Instructions and sketches plus 
glossary o f statements and commands. With lesson 
plans and l ips for parents and l eachers. 

Softcover, $4.95 

STIMULATING 
SIMULATIONS, 
Alari Version. 
2nd Edition 
By C.W. Engel Irom Hayoen 
A handbook 01 t2 simulation games Including All 
Auction. Starship Alpha, Monst er Chase and Devil's 
Dungeon-each complete with listing. sample run. 
Instruct ions and program documentation. Including 
1I0wchan and ideas for var iations 
Solteover. S5.95 
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Repeat of Last Month's Surprise:

FAR PROTECTOR
From Epyx

YOU are the final defense against the enemy's nu

clear attack! Six cameras are your eyes on !he sky;

you're armed with a Repulser Beam and laser sys

tem. Your charge: Destroy the enemy's satellites

and missiles. Requires joystick.

ROM Cartridge, $59.95 16K Required

MINER

2049ER
By Bill Hogue from Big Five

This is the author's first game for the Atari—he's al

ready well known lor his bestsellers lor Ihe TRS-30—

and we think you'll really enjoy it. There are more

than ten screens of colorful mining-related machin

ery that you'll move around the screens, ducking,

dodging and bobbing your way to a high score. Re

quires joystick,

ROM Cartridge, $49.95 16K Required

SPEEDWAY BLAST
By Dave Morock from IDS!

Racing game with a twist: you musl guide your racer

on an overland trip, dodging (or blasting) the as-

pnalt-eating monsters that try to keep you from cap

turing their precious diamonds. Steer carefully! Re

quires joystick.

ROM Cartridge, $39.95 16K Required

Limited Quantities, So Order Early.

DEADLY

DUCK
From Sirius

The Crabs have taken to the air, armed with bricks

and bombs, to drive our friend. DEADLY DUCK, out

of his pond. But Deadly's gonna fighl back, with a
gun tucked into his bill. Lots of fun and action; 6

levels of play. Requires joystick.

ROM Cartridge

So new, price not available at press time.

Please call. Also available lorVCS.

DELUXE

INVADERS
From Roklan

All the fun. excitement and video quality of an ar

cade game in your home! If you hat* Allen In

vaders, you'll lova this one! Battle the Invaders,

and as your speed and defense skills improve, the

aliens get meaner. With each successful defense

you'll be challenged to an even tougher competi

tion. Not for the timid! Requires joystick.

ROM Cartridge, S39.95 16K Required

FAST
EDDIE
From Sirius

On your mark; get sel; go Eddie!! FAST EDDIE'S off

and running, dashing up and down every ladder he

can find, hunting for prizes. Quick, there's a heart

floating on the 2nd floor! Ooops, look out —there's

a Sneaker, sneaking up on you —lump, Eddie! Great

animation; 8 skill levels; lots of action. Requires

joystick.

ROM Cartridge

So new, price not available at press time.

Please call.

GORF
From Roklan

A unique sight and sound adventure in the interstel

lar war against the Gorfian Empire. You must repel

attacks by Oroids, Anti-Gravity Bonks, Anti-Particle

Lasers, Gorfian fighters and torpedos. etc. Four

levels, from an Astrobattle to a full-fledged Space

War. Requires joystick.

ROM Cartridge, $44.95 16K Required

Disk, $39.95 24K Required

Over 1500 Programs for TRS-80,

For Information Call

202-363-9797

Visil our other stores:

829 Bethel Rd.T Columbus OH

Seven Corners Center. Falls Church, VA

W. Bell Plaza. 6600 Security Blvd., Baltimore MD

PROGRflm
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FISHES
From Epyx

You lead your school of fish through the pleasures

and perils of oceanic life. As you find food, your

school will grow. But hungry sharks and other pred

ators also inhabit this tranquil world, so swim care

fully. Requires joystick.

ROM Cartridge, $39.95 16K Required

K-RAZY

SHOOT-OUT
From K-Byte/CBS

The object of the game Is to advance your Space

Commander into the Allen Control Sector, eliminate

the Alien Forces and escape to the next (more diffi
cult) sector. Ho two games *ro slika, sjnce the

Alien Control Sectors are created at random, giving

you millions of combinations of barriers and es

cape routes. Requires joystick.

ROM Cartridge, S49.95 8K Required

WORM
WAR I
From Sirius

Hoards of gigantic worms are slithering around Ihe

city of Teriyaki. . .WORM WAR I has begun! Much

of the city has been crushed under the weight of

these mutant creatures, and the only thing that can

stop them is the specially armed anti-worm tank.

Are you brave enough to drive it, and make Teriyaki

safe again? 9 play options; great color and sound;

for 1 or 2 players. Requires joystick.

ROM Cartridge

So new, price not available at press time.

Please call. Also available for VCS.

EMBARGO
By Bill Hooper from Gebelli

There is a strict trade embargo on Zorel 6. The Coun

cil has ruled that all foodstuffs, materials, trade

goods and fuel must pass the close scrutiny of the

Orelian Guards. Only goods essential for galactic

security are guarded; all others are disbursed to the

Council's overflowing warehouses. Select from 9

levels of play. Requires joystick.

ROM Cartridge, $44.95 8K Required

ATARI 400/800, APPLE & IBM.

To Order Call Toil-Free
■^800-424-2738

MAIL ORDERS: Send check or MO. for total purchase

price, plus 52.00 postage & handling. D.C., MD. & VA.: add

sales tax. Charge cards: include all embossed information

on the card.

4200 Wisconsin Avenue, NW, Dept. U212 Box 9582 Washington, D.C. 20016

~ Repeat of Last Month's Surprise: PAOGAAm 
n'OAE'"L-_ 

FAR PROTECTOR 
From Epyx 
YOU are the final defense against the enemy's nu· 
clear attack! Six cameras are your eyes on the sky; 
you're armed with a Repulse, Beam and laser sys
lem. Your charge: Destroy the enemy's satellites 
and missiles. Requires joystick. 

ROM Cartridge, $59.95 16K Required 

MINER 
2049ER 
By Bill Hogue from Big Fi\'e 
This Is the author's first game l or the Alarl-he's al· 
ready well known for his best sellers for the TRS-80-
and we think you'll reaily enjOy It. There are more 
than len screens of colorful mining-related machln· 
ery that you'll move around the screens, ducking, 
dodging and bobbing your way to a high score. Re
quires joystick. 

ROM Cartridge, $49.95 16K Required 

SPEEDWAY BLAST 
By Oave Morock from lOSt 
Racing game with a twist: you must guide your racer 
on an overland tr ip, dodging (or blasting) the as· 
phalt.eating monsters that try to keep you from cap. 
turing their precious diamonds. Steer carefully! Re· 
quires joystick. 

ROM Cartridge, S39.95 16K RequIred 

For Information Call 
202·363·9797 
Visit our other stores: 
829 Bethel Rd., Columbus OH 
Seven Corners Center. Fall s Church, VA 
W. Bell Plaza. 6600 Security Bl vd., Baltimore MO 

Limited Quantities, So Order Early. 

DEADLY 
DUCK 
From Sirius 
The Crabs have taken to the air, armed with bricks 
and bombs, to drive our friend, DEADLY DUCK, out 
of his pond. But Deadly'S gonna fight back, with a 
gun tucked into his bill. Lots of fun and action; 6 
levels 01 play. Requires joystick. 
ROM Cartridge 
So new, price not available at press time. 
Please call. Also available lor YCS. 

DELUXE 
INVADERS 
From Roklan 
All the lun, excitement and video quality of an ar· 
cade game In your home! If you hat. Allen In. 
vaders, you'll loy. this one! Battle the Invaders, 
and as your speed and defense skills Improve, the 
aliens get meaner. With each successful defense 
you'lI be challenged to an even tougher competi. 
tion. Not for the timid! Requires joystick. 

ROM Cartridge, $39.95 16K Required 

FAST 
EDDIE 
From Sirius 
On your mark .. :_ 0:; .ce." O'
and running, 
can find, hunting prizes. Quick, there's a heart 
floating on Ihe 2nd floor! Ooops, look out-there's 
a Sneaker, sneaking up on you - Jump, Eddie! Great 
animation; 8 skill levels; lots of action. Requires 
joystick. 
ROM Cartridge 
So new, price not available at press time. 
Please call. 

GORF 
From Roklan 
A unique sight and sound adventure In the interstel· 
lar war against the Gorltan Empire. You must repel 
attacks by Orolds, Ant l·Gravlty Bonks, Antl ·Partlcle 
Lasers, Gorflan fighters and torpedos, elc. Four 
levels, from an Astrobattle to a full·fledged Space 
War. Requires joyst ick. 
ROM Cartridge, S44.95 16K Required 
Disk, $39.95 24K ---..... 
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FISHES 
From Epyx 
You lead your school of fish through the pleasures 
and perils of oceanic life. As you find food, your 
school will grow. But hungry sharks and other pred· 
ators also inhabit this tranquil world, so s wim car". 
fu/ly. Requires Joystick. 

ROM Cartridge, S39.95 16K Required 

K·RAZY 
SHOOT·OUT 
From K·BytelCBS 
The object 01 the game is to advance your Space 
Commander Into the Allen ContrOl Sector, eliminate 
the Allen Forces and escape 10 Ihe next (mOle dlffl. 
cult) sector. No two gam.s ar. allk., sJnce the 
Alien Control Sectors are created at random, giving 
you millions of combinations of barriers and es. 
cape routes. Requires joyslick. 
ROM Cartridge, $49.95 BK Requlr&O. 

WORM 
WAR I 
From Sirius 
Hoards of gigantic worms are II 
city of Teriyakl .. . WORM WAR I has Much 
of the city has been crushed under the weight of 
these mutant creatures, and the only thing that can 
stop them is the specially armed antl·worm tank. 
Are you brave enough to drive II, and make Terlyakl 
safe again? 9 play options; great color and sound; 
lor 1 or 2 players. Requires Joystick. 
ROM Cartridge 
So new, price not available at press time. 
Please calf. Also available for VCS. 

EMBARGO 
By Bill Hooper from Gebelll 
There Is a strict trade embargo on Zorel6. The Coun· 
cll has ruled that all foodstufls, mal erlals, trade 
goods and fuel must pass the close scrutiny of the 
Orelian Guards. Only goods essential for galactic 
security are guarded; all others are disbursed 10 Ihe 
Council's overflowing warehouses. Select from 9 
levels of play. Requires joystick:. 
ROM Cartridge, $44.95 8K Required 

To Order Call ToII·Free ::E 800.424.273811 
MAIL ORDERS: Send check or M.O. lor lota l purchase 

price, plus 52,00 postage & handling. D.C., MD. & VA.: add 
sales lax. Charge cards: include all embossed In!onnalion 
on the ca rd. 

4200 Wisconsin Avenue, NW, Dept. U212 Box 9582 Washington, D.C. 20016 



First-Ever Atari ROM Cartridges! ({
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PLATTERMANIA
From Epyx

If you've always wanted to juggle, here's your

chance. Start with 3 spinning plates, and juggle

your way up to expert status: keeping 16 plates

going at once! You'll have to concentrate: spin too

fast ant) they lly otf the screen; 3pin too slowly and

they fall. Requires joystick.

ROM Cartridge, $39.95 16K Required

K-RAZY

KRSTTERS
From K-Byte/CBS

Your Command Ship is faced with eight columns of

Alien Krltters. You have Regular or "Supermissiles"

to eliminate the Kritters. descending on your Star

Base at various speeds and frequencies. Ten levels

of play—great fun for the nimble-fingered! Requires

joystick.

ROM Cartridge, $49.95 8K Required

CROSSFIRE
From On-Line

The most original, exciting arcade game—designed

exclusively for the home computer—that we've seen!

The aliens have taken over your city, and everyone left

peaceably—axcepI you. You wander the streets,

Shooting at aliens firing at you from all A directions.

You must move Quickly to avoid their CROSSFIRE,

gather bonus tokens, and recharge your laser. It's one

of our lavorites! Requires Joystick.

ROM Cartridge, $44.95 16K Required

16K Tape or 32K Disk, $29.95

SOLDIERS OF

SORCERY
From Epyx

A multi-player fantasy role-playing game in which

you, as a warrior or wizard, search the land for

wealth and experience. The game is different each

time you enter the world of wolves, bats, dragons,

and more! Requires joystick.

ROM Cartridge, $59.95 16K Required

FIREBIRD
From Gebelli

You are Piggo the Firefighter in this fast-action

game. The firebird drops fite on buildings in your

district. You must put out the fires; try to save the

people who Jump, and get them on rescue helicop

ters, Accumulate points for each successful action.

Requires Joystick.

ROM Cartridge, S39.95 4K Required

MONKEY
WRENCH
From Eastern Data Products

A BASIC and machine language programmers' aid

for the Atari 800. Works with BASIC, adding 9 new

direct mode commands including: auto line number

ing, delete lines, change margins, memory test, hex/

dex conversion, renumber BASIC, cursor exchange

and machine language monitor. Monitor contains 15

commands used to interact with the 6502.

ROM Cartridge, $49.95.

BEANY

BOPPER
From Sirius

Watch out—those Beanies are back,' buzzing the
city, and that means trouble! Shooting them makes

them meaner; poison doesn't work—what can we

do? It's BEANY BOPPER to the rescue, with his

pivotal laser and rapid-fire stunt gun. Fast action,

exciting sound and color; 6 play options. Requires

joystick. Also available for VCS.

ROM Cartridge

So new, price not available at press time.

Please call.

ALIEN GARDEN
From Epyx

This fantasy world is inhabited by a collection of

"Incredible Edibles": some delicious, some poison

ous, some explosive. You must discover the best

way to eliminate them from the garden—without

eliminating yourself! The faster you go. the more

points you earn. Requires joystick.

ROM Cartridge, $39.95 16K Required

POOL 400
From IDS1

Looks and plays just like the real thing! With straight

pool, nine ball, eight ball and rotation. Features in

clude: instant replay, slow motion, 5 friction levels,

and choice of colored or numbered balls. Play

against a friend or the computer. Requires joystick.

ROM Cartridge, $39.95 16K Required

K-RAZY

ANTIKS
From K-Byte/CBS

The White Ant needs all your help! You must guide It

safely through the maze of tunnels in the Anthill;

help it deposit and protect its White Eggs—while

looking out lor the Anteater and Enemy Ants who

are trying to hatch their Enemy Eggs. Choice of 6

mazes and 99 levels ol difficulty. Requires joystick.

ROM Cartridge, $49.95 8K Required

K-STAR

PATROL
From K-Byte/CBS

Your lead Star Ship musl destroy ihe Alien Attack

Ships, and eliminate the Intergalactic Leeches that

are invading your territory. You must also replenish

your Force Field Energy periodically by diving be

tween jagged mountains Into the lakes below. 10

levels of difficulty. Requires joystick.

ROM Cartridge, $49.95 8K Required

WIZARD

OFWOR
From Boklan

Can you defeat the WIZARD OF WOR? First you

must descend into the ever-changing maze of

Dungeons with your Worriors, and do battle with the

monsters you encounter, like the Burwors, Garwors,

Worluk and enemy Worriors. Only then can you turn

your attention to the Wizard, who can teleport

magically around the screen, hurtling lightning bolts

as he moves. Simultaneous 1 or 2 player action.

ROM Cartridge, $44.95 16K Required

Disk, $39.95 32K Required

r
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PLATTERMANIA 
From Epyx 
II you've always wanteO to Juggle, hore's your 
chance. Start with 3 spinning plates, and juggle 
your way up to expert status: keeping 18 plates 
going at once! You'll have to concentrate: spin too 
last and they l1y ol/the screen; spin too slowly and 
they lall. Rcqulres joyst ick. 
ROM Cartridge, S39.95 16K Requlre<l 

From K·ByteiCBS 
Your Command Ship Is faced with eight columns 01 
AHen Klttlers. You have Regular or "Supermlssiles" 
to eliminate tho Kr ln ers, descending on your Star 
Ba se at various speeds and frequencies. Ten levels 
01 play-greal fun for the nlmble·llngered! Requires 
joystick. 
ROM Cartridge, $49.95 8K Requlre<l 

CROSSFIRE 
From On-LIne 
The most original, exci ting arcade game-desIgned 
exclusively for the hOme computer-that we've seen! 
The aliens have taken over your city, and everyone lell 
peaceably-eJeepf you. You wander the streets, 
shooting at aliens firing at you trom ell .. dlrKllon:.. 
You must moY1) quickly 10 avoid their CROSSFIRE, 
gath61 bonus IOkens, and recharge your laser. U's one 
of our favor ltos! Requires Joystick. 

ROM Cartrtdge, $44.95 16K Required 
16K Tape or 32K Disk, $29.95 

SOLDIERS OF 
SORCERY 
From Epyx 
A mulll·player fantasy rote-playing game in wh ich 
you, as a warr ior or wizard, search the land lor 
wealth and experience. The game is dltterent each 
time you enter the world 01 wolves. bats. dragons, 
and more! Requires Joystick. 

ROM Cartridge, $59.95 16K RequIred 

Limited Quantities, So Order Early. 

FIREBIRD 
From Gebel1l 
You are Plggo the Firefighter In this last·actlon 
game. The fl rebl rd drops fire on buildi ngs In your 
dlSl rlcl . You must put out the Ilres; try 10 save Ihe 
people who jump, and gel them on rescue helicop
ters. Accumulate points for each successful act ion. 
Requires Joystick. 
ROM Cartridge, S39.95 4K Requlre<l 

MONKEY 
WRENCH 
From Eastern Data Products 
A BASIC and machine language programmers' aid 
for Ihe Atarl BOO. WorkS with BASIC, adding 9 new 
direct mode commands Including: auto line number· 
ing, delete lines, change margins, memory tesl, hex/ 
dex conversion, renumber BASIC, cursor exchange 
and machine language monitor. Moni tor contains 15 
commands used to Interact with the 6502. 

ROM Cartridge, $49.95. 

BEANY 
BOPPER \ \ 
From Sirius ~ 
Watch out- those Beanies are back, buulng the 
city, and that means troubl, f Shooting them makes 
them meaner; polson doesn'l work-what can we 
do? It's BEANY BOPPER to the rescue. with his 
pivotal laser and rapld·flre stunt gun. Fast act ion, 
exciting sound and color; 6 play options. Requires 
Joystlck. Also Ivailabla lor yes. 
ROM Cartridge 
$0 new, price not available at press time. 
Please call, 

ALIEN GARDEN 
From Epyx 
This l antasy world 15 Inhabited by a collection of 
" Incredible Edlbtes": some delicious, some poison
ous, some explosive. You must discover the best 
way to eliminate them Irom the garden - without 
eliminating yoursel f l The faster you go, the more 
points you earn. Requires Joystick. 

ROM Cartridge, $39.95 16K Required 

--0---
tdOO 

POOL400 .... 
From IDSI 
Looks and plays Just like the reallhlngl With straight 
pool. nine ball, eight ball and rolatlon. Features In· 
elude: Instant replay, slow mot ion, 5 Irictlon levels, 
and choice 01 colored or numbered balls. Play 
agalnsl a friend or the computer. Requires Joystick. 
ROM Cartridge, 539.95 16K Required 

K·RAZY 
ANTIKS 
From K·ByteICBS 
The While Ant needs all your helpl You must guide It 
safely through the maze of tunnels In the Anthill ; 
help it deposit and protect Its While Eggs-while 
looking out lor the Anteater and Enemy Ants who 
are trying to hatch their Enemy Eggs. Choice of 6 
mazes and 99 levels 01 dllllcuily. ReQuires Joystick. 

ROM Cartridge, 549.95 8K Required 

K-sTAR 
PATROL 
From K·ByteICBS 
Your lead Star Ship must destroy the Alien Attack 
Ships, and eliminate the Intergalactic leeches that 
are Invading your territory. You must also replenish 
your Force Field Energy periodically by diving be
tween Jagged mountains Into the lakes below. 10 
levels 01 dllliculty. Requires Joystick. 
ROM Cartridge, $49.95 8K Requlre<l 

WIZARD 
OFWOR 
From Roktan 
Can you deleat the WIZARD OF WaR? First you 
must descend Into the ever·changlng maze of 
Dungeons with your Wornors, and do batlle with the 
moosters you encounter. like the Burwors, Garwors. 
Worluk and enemy Worrlors. Only then can you tu rn 
your allentlon to the Wizard, who can teleport 
magically around the screen, hurtling IIghlnlng bolls 
as he moves. Simultaneous 1 or 2 player acllon. 
ROM Cartridge, $44.95 18K Requlre<l 
Disk, $39.95 32K Required r--------------------------------' I THE PROGRAM STORE· Dept. U212 • Bo. 9582 ·4200 Wisconsin Avenue, NW • Washington, D.C. 200161 

litem Tape/Disk/ ROM Price Postage $2.00 Name 1 
I To ta l Address I 
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happening by building cakes in layers, and changing

background colors for the children.

The Pictures

I draw all of my pictures on graph paper and then

turn them into X.Y coordinates. I try to standardize

colors, but end up with a sizable list anyway. The

only color which gives me much trouble is yellow. I

need two sets of parameters for yellow. The color I

get seems to depend upon the context of the colors

around it. (If the coconut cake looks green on your

screen, try the other yellow.) The colors I used are:

SETCOLOR x,a,b

a

0

0

0

0

I

1

2

3

4

5

9

12

13

14

D

0

4

8

14

4

14

14

4

12

4

6

2

12

2

color

black

dark gray

gray

white

gold

yellow #1

light orange

red

pink

purple

light blue

green

yellow #2

brown

Common Subroutines

I need common subroutines in ibis program for

four things: delays, plotting, sound, and checking

input strings.

Delay Subroutines:

Name Location Function

SDELAY 900 Short delay

MDELAY 930 Medium delay

LDELAY 960 Long delay (to allow a first grader to

read two lines)

The delay subroutines simply loop a fixed number

of times.

Plotting Subroutines:

Name Location Function

HPLOT 100-110 Plot horizontal lines, reading start

x,y values and length

VPLOT 150-160 Plot vertical lines and reflected

vertical lines (around an x-axis of

REFL) reading start x,y values and

length

PPLOT 200 Plot points, reading the number

of points, and then the x,y values

HPLOTT 250-260 Same as HPLOT, except Hnesare

translated by (OFFX, OFFY)

HPLOTTRF 300-310 Same as HPLOTT except lines are

reflected around an x-axis ofREFL

SQPLOT 350 Plot 3x3 squares, reading the

number of squares and the x,y

values of the upper left corner of

each square

The plotting subroutines are written as they

are needed. For example, the only times I need

vertical line segments to make my picture, the

pit lure is symmetrical around an x-axis. Therefore,
the only vertical ploi routine plots (he original and
the reflected values.

Sound Subroutines:

Name Location Function

PNOTE 800-810 Reads a pitch and duration and

plays a note; if it reaches the end

it starts over

PCHORD 850-895 Plays the chord in ANOTE for one

sixteenth duration (see earlier

discussion)

Input Checking Subroutine:

Name Location Function

CHECKI 700-720 Described in Part I

Main Subroutines

The main subroutines are entered by using the

GOSUB expression in line 3050. Therefore, each

routine slarts on a line number which is a multiple

of 1000. Note thai printing lo the screen after

graphics mode x+ Hi returns to graphics mode 0.

Therefore, the only explicit Graphics 0 commands

are required after the Christmas tree which uses

graphics mode 3. There is one main subroutine for
each person on Christmas day:

Location

11000-11330

15000-15440

17000-17240

Picture

Renaissance instruments

Children

Dancer

19000-19210 Cake

One miscellaneous note: the Renaissance instru

ments pictured are krumhorns.

10 GOTO 1000

100 READ X,Y,NUM:IF NUM=0 THEN RETURN

110 FOR CT=O TO NUM-1:PLOT X+CT,Y:NEX

T CT:GOTO 100

150 READ X,Y,NUM:IF NUM-0 THEN RETURN

160 FOR CT=O TO NUM-liPLOT XfY+CTsPLO

T REFL-X,Y+CT:NEXT CTsSOTO 150

200 READ NUttrFOR L-l TO NUH:READ X,Y:

PLOT X,Y:NEXT LiRETURN

250 READ X,Y,NUM:IF NUM=0 THEN RETURN

260 FOR CT=0 TO NUM-lsPLOT X+OFFX+CT,

Y+OFFY:NEXT CTsBOTO 250

3OO READ X,Y,NUN:IF NUM-0 THEN RETURN

310 FOR CT=0 TO NUH-1:PLOT REFL-X-t-OFF

X-CT,Y+OFFY:NEXT CTsGOTO 3OO

350 READ NUM:FOR CT=1 TO NUHsREAD X,Y

:F0R SQCT-0 TO 2:PL0T X,Y+SQCTiDR

AWTO X+2,Y+SQCT:NEXT SQCTsNEXT GT

:RETURN

700 READ COMPARES,INDEX:IF INDEX=O TH

EN RETURN
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happen ing by bu ilding cakes in layers, and changing 
background colors for the children. 

The Pictures 
I draw a ll of Ill)" pictures on graph pa per and then 
turn th em into X ,Y coordinates. I try to standard ize 
colors , but end lip with a sizable list anyway. The 
onl y co lor which gives me much trouble is ye llow. I 
lI eedtwo sels of pa l·a lll e te rs for )"ellow. The color I 
get seems to depend upon the context of the colors 
a ro und il. ( I f the coconut ca ke looks green on your 
screen , try Ihe othe r yellow.) The co lors I used a re: 

SETCOLOR x,a,b 

~ b color 
0 0 black 
0 4 dark gray 
0 8 gray 

· 0 14 white 
I 4 gold 
I 14 ye llow # I 
2 14 light orange 
3 4 red 
4 12 pink 
5 4 purple 
9 6 light blue 
12 2 g reen 
13 12 yellow # 2 
14 2 brown 

Common Subroutines 
I need coml11on suhrOlllill es in this program fo r 
four things: dela ys . plolling. sound , a nd checkin g 
input strings. 

Delay Subroutines: 
Name Location 

SDELAY 900 
MDELAY 930 
LDELAY 960 

Function 

Short delay 
Medium delay 
Longdclay (to allow a firs t grader to 
read two lines) 

The dela y subroutines simpl y loop a fix ed number 
of times. 

Plotting Subroutines: 

Name 

HPLOT 

Location Function 

100·110 

VPLOT 150- 160 

PPLOT 200 

HPLOTT 250-260 

HPLOTTRF 300-310 

SQPLOT 350 

Plot horizontal lines, reading start 
x ,y values and length 
Plot vertical lines and renected 
verti ca l lines (around an x·axisof 
REFL) reading start x,y values and 
length 
Plot points, reading the number 
o f points , and then the x ,y values 
Same as HPLOT, except lines are 
translated by (OFFX, OFFY) 
Same as HPLOIT except lines are 
reflected around an x-axis ofREFL 
Plot 3x3 squares, reading the 
number of squares and the x,y 
values o f the upper left corner of 
each square 

The plotting subro utines are writle n as they 

a rc needed. For exa mple. the Dill y times I need 
vcnica lline segmcnts to make Ill )' picture. the 
picill re is s}'lllmel rica l arou lid an x-ax is. There fore. 
the only venica l plol rou tine plnl s the origina l a ll d 
the re fl ccted ,·alues. 

Sound Subroutines : 

Locatio n Function 

PNOTE 800-8 10 Reads a pitch and duration and 
plays a no te; if it reaches the e nd 
it starts over 

PCHORD 850-895 Plays the chord in ANOTE for one 
s ixteenth duration (see earlier 
discussion) 

Input Checking Subroutine: 
Name 

CHEC KI 

Location Function 

700-720 Described in Part I 

Main Subroutines 
The main subroutines are e ntcred by using the 
GOS UB expression in line 3050. Therefore. each 
rOUlin c sta ns on a line Ilum ber which is a Illu ltiple 
of 1000. Note thai priming 10 Ihe screen anc r 
graph ics mode x + 16 relllrns 10 grap hics modc o. 
T here fore, the on ly ex plicit Grap hics 0 com mands 
are required after the Christmas tree wh ich L1ses 
graphics mode 3. There is one main subroutine for 
each pe rson o n Christmas da y: 

locatio n Picture 

11000-11330 Re naissance instruments 
15000- 15440 Children 
17000-17240 Dancer 
19000-1921 0 Cake 

One miscel laneous note: the Renaissance inslru
mellls pictured are krumhorns. 

10 GOT O 1000 
100 READ X,Y,NU~:IF NU~aO THEN RETURN 

110 FOR CT- O TO NUM-IIPLOT X+CT,Y:NEX 
T CT:GOTO 100 

150 READ X . Y.NU~:IF NUM-O THEN RETURN 

160 FOR CT~O TO NUM-l:PLOT X,Y+CT:PLO 
T REFL - X,Y+CT:NEXT CT : GOTO 150 

200 READ NUM : FOR L- l TO NUM : READ X,Y: 
PLOT X,Y:NEXT L:RETURN 

250 READ X,Y,NUM:IF NUM -O THEN RETURN 

260 FOR CT-O TO NUM-l:PLOT X+OFFX+CT, 
Y+OFFY:NEXT CT zG OTO 250 

300 READ X.Y,NUM:IF NU~-O THEN RETURN 

310 FOR CT-O TO NUM-l : PLOT REFL-X+OFF 
X-CT,Y+OFFY:NEXT CT:GOTD 300 

350 READ NUM:FOR CT=l TO NUHIREAD X,Y 
:FOR SQCT- O TO 2:PLOT X,Y+SQCT,DR 
AWTO X+2.Y+SQCT:NEXT SQCTzNEXT CT 
:RET URN 

700 READ COHPARES, I NDEX:IF INDEX~O TH 
EN RE TU RN 



METEOR STORM

MADE

EXCLUSIVELY

FOR THE

24K Disk

16KTape
$29.95

Ask for Meteor Storm at your local computer store or

order direct from us. Add $2.00 for shipping. Use

your Visa, M/C.

METEOR STORM Is a FAST-ACTION, Arcade Quali

ty, game. Written in machine language especially for

the Atari. You, as the Pilot of_ a Fighter space ship,

must rescue as many people from the besieged city

of Dracon as you possibly can. You'll have to fight

your way through a meteor storm and aliens, with

your lasers blasting a path. Then you must dock with

the mother ship and safely deliver your precious

cargo of human lives. This is your chance to be the

HERO of Dracon.

Dealer Inquiries Invited
'Atari is a Trademark of Atari Inc.

2160 West 11th Ave., Eugene, Oregon 97402

(503) 683-5361

Beat the clock! Outsmart your friends!

The high-speed dictionary game

At last, an educational game that's really fun lo play'. You

start each turn with a word. 6 definitions, and a counter

set to 600 points. As time passes the points tick away. The

sooner you pick the correct definition, the more points

you get, but the sooner you guess wrong, the more points

you lose.

3 levels of play on one disk:

• Beginner (ages 9-14) • Regular • Challenge

2000 words and definitions

$24.95

ATARI: 32K - disk - BASIC APPLE: 48K - disk - APPLESOFT

Now available on cassette for the ATARI 400/800 $19.95

Features: Beginner's and Intermediate WORDRACE

Try ABUSE
The insult program.

• Funny • Unpredictable • Interactive

• Guaranteed to call you something

you've never been called before!

$19.95

ATARI: 40K - di5k - BASIC

APPLE: 48K - disk - APPLESOFT

YOU CAN PLAY 3 NEW GAMtS

WITH YOUR WORDRACE

DISKETTE:

The next disk in the WORDRACE System. Use it

along with your WORDRACE disk to play:

• CLAIM TO FAME (600 famous people in history)

• SPORTS DERBY (boo pieces of sports trivia)

• Plus more vocabulary words

$19.95

Requires WORDRACE disk

WORDRACE ACCESSORY # 1

D®n'T ASK
COMPUTER SOFTWARE

2265 Westwood Blvd., Ste. B-1 50

Los Angeles, California 90064.

(213)397-8811

Available at your (ompulcr store or direil from DON'! ASK

Include Si.00 shipping tor each pro|>'<irn (Cilil n-sidcnlv .idd tv:.. l.n

Dealer inquiries welcome

ATARI i". ,) lr.Mfcm.jrk ol ATARI INC. APPU .ind APPLISOFT arc lMdcm.uk- ol APPLt COMPUTER

METEOR STORM 
MADE 
EXCLUSIVELY 

FOR THE 

~ 
24K Disk 
16K Tape $29.95 

Ask for Meteor Storm at your loca l computer store or 
order direct from us. Add $2.00 for shipping. Use 
your Visa, M/ C. 

cfq/btI~ 

METEOR STORM Is a FAST -ACTION, Arcade Quali
ty. game . Written in machine language especially for 
the AtarL You, as the Pilot of a Fighter space ship, 
must rescue as many people from the besieged city 
of Dracon as you possibly can. You' ll have to fight 
your way through a meteor storm and aliens. with 
your lasers blasting a path. Then you must dock with 
the mother ship and safely deliver your precious 
cargo of human lives. This is your chance to be the 
HERO of Dracon. 

Dealer Inquiries Invited 2160 West 11th Ave., Eugene. Oregon 97402 
(503) 683·5361 • AI8ri I, a Trademark 01 Ateri Inc, 

Beat the clock! Ou tsmart your fr iends! GAMES 

Th e high·speed dictionary game 

At lasl. an educational g.lnle that 's really fun to play! You 
stalt c.lch turn with a wOld, 6 definitions, anti.l countc.'r 
sel to 600 points, As time passes the points tick .lway, The 
sooner you p ick th e correct definition, the more points 
you &ct. but th e sooner you guess wrong. the- morc points 
you lose, 

3 levels o f play on one disk: 
• Beginner (ages 9-14) • Regular . Challenge 

2000 words and defi nitions 
524.95 

WITH YOUR WORDRACE 

DISKETTE: 

The next disk in the WORD RACE System. Use i 
along with your WORD RACE disk to play: 

• CLAIM TO FAME IbOO f.lnlOU S people In h,~toryl 
• SPO RTS DERBY (bOO pu?ces of spOlts Irlvldl 
• Plus more vocabulary words 

519.95 
Io:t'qu,res WORDRACE d,sk 

\ 

t 
Al AR I:)2K - d 'sk - BASI( APPLE: 48K - d,sk - APl'uson 

WORDRACEACCESSORY#1 
available on cassette for the ATARI 400/ 800 $19.951-________________________ -1 

IF'e"lure:s:: Beginner's and Intermediate WORDRACE 

Try ABUSE 
The insult program , 
- Funny - Unpredictable _ Inleractive 
- Guaranteed to ca ll you something 

you've never been ca lled before! 
$19.95 

Al ARI: 40K - disk - BASI( 

D®n'TASIC 
COMPUTER SOFTWARE 

2265 Weslwood Blvd., Ste. B-150 
Los Angeles, California 90064. 

(2 13) 397-8811 

INC 

APPLE: 48K - di~k - APPlESOfT 

Avai l.lbk· .It your tOnlpUll" SIO'l' or d,,('( I flom DON'T ASK 
Intlud(' 52.00 ~IPpln!: fOf , ',nh pro!:r,lf1l fC IIlI. " ') ,d,'nl) "eld b'r. 1,1\) 

Dealer inquiries welcome 

A1ARI" ,\ 1'.ld.'m,uk 01 AlANI INC. 
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710 IF C0MPARE«=INPUT* THEN RETURN

72O GOTO 7OO

800 READ MNOTE,LENGTH:IF LENGTH=O THE

N RESTORE MUSIC:GOTO 800

810 SOUND O,MNOTE,10,B:FOR DELAY=1 TO

(16/LENGTH)*TEMPD:NEXT DELAY:SOU

ND O,O,O,O:RETURN

850 FOR 1=0 TO 3:IF ANDTE(I)=0 THEN G

OTO 875

870 SOUND 1,0,0,0

875 NEXT I

880 FOR 1=0 TO 3iIF ANOTE(I)=O THEN G

DTO 895

890 SOUND I,ANOTE(I),10,VOL(I>

895 NEXT I:FOR DELAY=1 TO TEMPO:NEXT

DELAY:RETURN

900 FOR DELAY=1 TO 20:NEXT DELAY:RETU

RN

930 FOR DELAY=1 TO 200:NEXT DELAY:RET

URN

960 FDR DELAY=1 TO 2000:NEXT DELAY:RE

TURN

1000 DIM INPUT*(25).COMPARE*(25),NAME

(20),HUE(2),LUM(2),ANDTE(3),VOL(

4):PE0PLE=4:POKE 53277,0

1010 FOR 1=1 TD 20:NAME(I)=0:NEXT I

1020 HPLDT=100:VPLOT=150:PPLDT=200 : HP

LOTT=25O:HPL0TTRF=3OO:SQPLDT=350

1030 CHECKI=700:PN0TE=800:PCH0RD=850:

SDELAY=900:MDELAY=930:LDELAY=960

:S11050=11050

1040 HUE <0)=3:LUM(0>=4:HUE(l)=0:LUM(l

>=14:HUE(2)=B:LUM<2>=4

2000 GRAPHICS 3:SETC0L0R 0,3,4:SETCDL

OR 1,13,12:SETC0L0R 2,12,2:SETC0

LOR 4,0,0

2010 ? "IZI;J:l:t».i:iT>fc»j;r?E«" ' ^ "I AM YOU
R FRIENDLY COMPUTER"

2020 ? "WILL YOU TALK TO ME?";

2030 COLOR 3iPL0T 26,15iDRAWT0 18,0iP

OS IT I ON 10,15

2040 POKE 765,3iXI0 18,«6,0 , 0, "S i "

2050 PLOT 19,18lDRAWT0 19,16iDRAWT0 1

7,I61PDBITION 17,IB

2060 XIO 18,#6,0,0,"Si"

2070 RESTORE 2200)COLOR 2iBOSUB PPLOT

20B0 RESTORE 23OOiC0L0R liBOSUB PPLOT

2090 POKE 764,255

2100 IF PEEK(764><>235 THEN 2900

2110 FOR L-l TO IOOiNEXT LiSETCOLOR 0

,12,2

2120 FOR L-l TO IOOiNEXT LiSETCDLOR O

,3,4iB0T0 2100

2200 DATA 11,18,0,19,3,17,5,20,7,16,6

,19,10,23,11,17,12,12,13,22,14,1

5, 15

2300 DATA 5,20,5,15,10,20,12,19,14,12

,15

2900 GRAPHICS Ot INPUT INPUT*1 RESTORE

2960iG0SUB CHECKI

2910 IF INDEX-0 THEN ? "ANY ANSWER IS

A GOOD SIGN"iQOTO 2950

2920 IF INDEX-1 THEN ? "I'M 8LAD"iG0T

0 2950

2930 ? "YOU MUST HAVE GOTTEN OUT OF T

HE WRONG SIDE OF BED THIS MORNIN

B"

2940 ? "ANYWAY, "; 1 GOTO 2950

2950 ? "MY NAME IS SDHaQ" :BOTO 3000

2960 DATA YES,1,Y,1,YEAH,1,NO,2,N,2,E

ND,0

3000 ? "WHAT IS YOUR NAME";:INPUT INP

UT*

3010 RESTORE 311O:G0SU8 CHECKI

3020 IF INDEX=O THEN ? "HMM ... I DON

'T KNOW YOU.":? "ARE YOU SURE YD

U SPELLED YOUR NAMEC4 SPACES>RIB

HT?":BOTO 3000

3030 IF INDEX=20 THEN ? "THERE ARE TO

0 MANY ";:? INPUT*;:? "'S HERE":

? "TRY AGAIN":GOTO 3OOO

3040 NAME(INDEX)=1:? :? INPUT*;:? ",

1 KNOW SOMETHING ABOUT YOU.":?

3050 GOSUB 1OOOO+INDEX«1OOO:TOTAL=O

3060 FOR 1=1 TO 1O:TOTAL=T0TAL+NAME(I

):NEXT I

3070 IF TOTAL=PEOPLE THEN ? "IT HAS B

EEN NICE TALKING TO EVERYONE.":G

OSUB LDELAY:GOTO 3090

30B0 ? "I HAVEN'T TALKED TO EVERYONE

YET":? "I HOPE SOMEDNE ELSE WANT

S TO TALK TO ME.":GDTO 3000

309O GRAPHICS 18:SETCOLDR 4,12,2:SETC
OLDR O,3,4:POSITION 2.5s? #6;"ME

RRY CHRISTMAS"

3095 RESTORE 3400:MUSIC=3400:TEMP0=30
:FOR 1=1 TO 11:BOSUB PNOTE:NEXT

I :END

3110 DATA BRENDA, 1 ,BB, 1

3150 DATA CAROLYN,5

3170 DATA KATHY,7,KATHERINE.7

3190 DATA RUTH,9,GRANDMA,9

3300 DATA MOM,20,MOTHER,20,MOMMY,20,D

AD,20,DADDY,20,FATHER,20,END,O

3400 DATA 144,4,144,4,144,2,144,4,144

,4, 144,2, 144,3, 121,4, 182,2.66, 16
2,8,144,1,0,0

11000 ? "YOU PLAY RENAISSANCE INSTRUM
ENTS.":GQSUB LDELAY

11010 GRAPHICS 19:SETC0L0R 4,1,14:SET

COLOR 0,14,2:C0L0R l:REFL=40:X=

12sY=23

11020 FDR J=l TO 15:F0R 1=0 TO 2:PL0T

X,Y-IiPLOT REFL-X,Y-I:NEXT I:X

=X+1iY = Y-1;NEXT J

11040 RESTORE 11200:G0SUB VPLOTcRESTO

RE 11300:TEMP0=2:VOL <0)=8:VOL(1

) =4s VOL(2)=4:VOL <3>=6

11O50 FDR 1=0 TO 3:READ X:ANOTE(I>=X:

NEXT I:READ LENGTH:IF LENGTH=O

THEN 11110

11055 C0UNT=16/LENGTH-l

11060 GOSUB PCHORDiFOR 1=0 TO 3:flNOTE

(I)=O:NEXT IsFOR CT=1 TO COUNT:

GDSUB PCHORD;NEXT CT:GOTO S1105

O

11110 SOUND O,O,O,O:SOUND l,O,O,O:S0U

ND 2,0,0,0:SOUND 3,O,O,0iRETURN

11200 DATA 11,22,2,10,22,2,9,19,5,8,1

6,7,7,15,5,6,14,3,27,4,5,28,3,5

,29,2,6,30,1,7,31,0,7,32,1,5,33
,2,3,34,3,1

1121O DATA 0,0,0

11300 DATA 53,64,81,162,4,47,60,O,121

,B,60,60,96,121,8,53,64,81,162,

8,53,64,0,162,8,47,60,0,121,8,6

0,60,96,121,8

11310 DATA 53,64,81,162,8,53,64,0,162

,8,47,60,0,121,8,60,60,96,121,8

,53,64,81,162,8,0,81,0,162,8,47

,60,0,121,8

11320 DATA 0,0,91,0,8,0,81,96,121,8,5

3,0,0,0,8,60,72,91,182,4,0,81,1

08,162,4,64,O,0,0,4,60,96,121,2

43, 1

11330 DATA 0,0,0,0,1,0,0,0,0,0

15000 ? "YOU TEACH CHILDREN."sBOSUB L

DELAY

15OIO GRAPHICS 21:SETC0L0R 4,l,4iSETC

OLOR O,2,14:SETCOLOR 1,12,2iSET

COLOR 2,3,4:REFL=13

15020 0FFX=10:OFFY=0:RESTORE 15200iCD

LOR 3:GDSUB HPLOTT:RESTORE 1521

O:COLOR 1iGOSUB HPLOTT

15030 OFFX =54:OFFY=26s RESTORE 15200:C

OLOR 2;G0SUB HPLOTTRF:RESTORE 1

5210:COLOR 1 :GOSUB HPLDTTRF

15040 OFFX =32:OFFY=26:RESTORE 15250: C

OLOR 3:G0SUB HPLOTT:RESTORE 152

60:C0L0R 1:GOSUB HPLOTT

15050 0FFX=54:0FFY=0:REST0RE 15200:C0

LOR 2:G0SUB HPLOTTRFsRESTORE 15

210:CDL0R 1:GOSUB HPLOTTRF

15060 0FFX=32:0FFY=0:REST0RE 15250:C0

LOR 3:G0SUB HPLOTT:RESTORE 1526

O:C0LOR 1:BOSUB HPLOTT

15O7O 0FFX=10:0FFY=26sREST0RE 15250:C

OLOR 2:GOSUB HPLOTT:RESTORE 152

60:C0L0R I:GOSUB HPLDTT

15080 RESTORE 15400iMUSIC=154OOsTEMPO

150 

710 IF CO~PARES- INPUT. THEN RETURN 
720 GOTO 700 
BOO READ ~NOTE,LENGTH:IF LEN6TH~O THE 

N RESTORE HUSIC,GQTO 800 
810 SOUND O,MNOTE.l0,8:FOR DELAY- ! TO 

116/LENGTH)'TEHPO:NEXT DELAY:SOU 
NO O,O,O,O:RETURN 

e~o FOR I-a TO 3:IF ANOTEII)aO THEN G 
OTO B75 

870 SOUND 1,0.0,0 
875 NEXT I 
B80 FOR 1-0 TO 31IF ANOTEII}=O THEN G 

OTO 89S 
890 SOUND I,ANOTE{I),10,VDLCI) 
895 NEXT I:FOR DELAY-1 TO TEMPO:NEXT 

DELAY:RETURN 
900 FOR DELAY-l TO 20:NEXT DELAY:RETU 

RN 
930 FOR DELAY~l TO 200:NEXT DELAY:RET 

URN 
960 FOR DELAY~l TO 2000,NEXT DELAY:RE 

TURN 
1000 DIM INPUTS(25},COHPARES(2S),NAHE 

(20), HUE<2),LUHI2},ANOTE(3),VDL( 
4):PEOPLE~4:POKE 53277,0 

1010 FOR 1=1 TO 20:NAHE{J)=O:NEXT I 
1020 HPLOT=100:VPLOT - 150:PPLOT=200:HP 

LOTT=250:HPLOTTRF - 300:5GPLOT-350 
1030 CHECKI=700:PNOTE - 800:PCHORD- 850: 

SDELAY-900:HDELAY - 930:LDELAY - 960 
:511050::11050 

1040 HUE(0)=3:LUHCO) - 4:HUE(1)::O:LUH(1 
)=14:HUE(2)=8:LUHC2)=4 

2000 GRAPHICS 3:SETCOLOR 0,3,4:SETCOL 
OR 1,13,12:SETCOLOR 2,12,2:SETCO 
LOR 4,0,0 

2010 7 .. @!iI·J·, ... ;j· .... ';Joii .... s? .. I AM YOU 
R FRIENDLY COHPUTER" 

2020 ? NWILL YOU TALK TO HE?N; 
2030 COLOR 31PLOT 26, 151DRAWTO IS,OIP 

OSITION 10,15 
2040 POKE 765,31XIO 18,lb,0,0,NS S " 

2050 PLOT 19,18IDRAWTO 19,16IDRAWTO 
7,16IPOSITION 17,18 

2060 XIO 18,16,0,0,"51" 
2070 RESTORE 2200lCOLOR 2,BOSUB PPLOT 
2080 RESTORE 2300lCOLOR 1.BOSUS PPLOT 
2090 POKE 764,255 
2100 IF PEEK(764'<>255 THEN 2900 
2110 FOR L-l TO 100. NEXT LISETCOLOR 0 

, 12,2 
2120 FOR L-l TO 100sNEXT LISETCOLOR 0 

,3,4IBOTO 2100 
2200 DATA 11,18,0,19,3,17,5,20,7,16,8 

, 19, 10, 23, 11 , 17, 12, 12, 13,22, 14, 1 
5,15 

2300 DATA 5,20,5,15,10,20,12,19,14,12 
• I ~ 

2900 ORAPHICS OiINPUT INPUT.,RESTORE 
2960,BOSUB CHECK] 

2910 IF INDEX-O THEN? "ANY ANSWER IS 
A 0000 SION",OOTO 2950 

2920 IF INDEX-l THEN? "1-", GLAD"rOOT 
o 2950 

2930 ? "YOU HUST HAVE GOTTEN OUT OF T 
HE WRONG SIDE OF BED THIS HORNIN 
BOO 

2940 ? .. ANYWAY, "J J GOTO 2950 
2950 ? .. HY NAHE IS aumD" I GOTO 3000 
2960 DATA YES,I,Y,1,YEAH,I,NO,2,N,2,E 

ND,O 
3000? "WHAT IS YOUR NAHE"JIINPUT INP 

UTO 
3 010 RESTORE 3 110:GOSUB CHECK I 

3020 IF INDEX - O THEN? "HHH •.. 1 DON 
'T KNOW YOU.": ? "A RE YOU SURE YO 
U SPELLED YOUR NAHE{4 SPACES}RIG 
HT7":60TO 3000 

3030 IF INDEX - 20 THEN 7 "THERE ARE TO 
o HANY ";:1 INPUT.;: ? N· S HERE ": 
7 "TRY AGAIN":GOTO 3000 

3040 NAHE(INDEX) - 1: ? : 7 INPUT$;: ? ". 
I KNOW SOHETHING ABOUT you.": ? 

3050 GOSU8 10000+INDE X '1000:TOTAL~0 

3060 FOR 1=1 TO 10:TOTAL=TOTAL+NAHECI 
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):NEXT [ 
3070 IF TOTAl=PEOPlE THEN 7 "IT HAS B 

EEN NICE TALKING TO EVERYONE.":G 
OSUB lDElAY:GOTO 3090 

3080 ? "I HAVEN'T TALKED TO EVERYONE 
YET":? "I HOPE SOHEONE ELSE WANT 
5 TO TALK TO HE." : GOTO 3000 

3090 GRAPHICS 18:SETCOLOR 4,12,2:SETC 
OlOR O,3,4:POSITION 2,5:7 .6; "HE 
RRY CHRISTHAS" 

3095 RESTORE 3400:HUSIC £ 3400:TEHPO- 3 0 
:FOR 1:1 TO 11:GOSUB PNOTE:NEXT 
I: END 

3110 DATA BRENDA,l,BB,1 
3150 DATA CAROLYN,S 
3170 DATA KATHY,7, KATHERINE.7 
3190 DATA RUTH,9,GRANDHA,9 
3300 DATA MOH ,20,HOTHER,20, HOHHY,20,D 

AD , 20,DADDY,20,FATHER,20,END,O 
3400 DATA 144,4,144,4,144,2,144,4,1~4 

,4,144,2,144, 3 ,121.4.182,2.66 , 16 
2,8,144,1,0,0 

11'0 0 0 7 "YOU PLAY RENAISSANCE INSTRUH 
ENTS.~:GOsue lDElAY 

11010 GRAPHICS 19:5ETCOlOR 4,I,14:SET 
COLOR O,14,2 : COlOR 1:REFl340:X= 
12:Y=23 

11020 FOR J=1 TO 15:FOR 1:0 TO 2:PlOT 
X,Y-I:PlOT REFl-X,Y - I:NEXT I:X 

~X+l:Y~Y-l:NEXT J 
11040 RESTORE 11200:GOSUB VPLDT:RESTO 

RE 11 3 00:TEHPOB2:VOLCO)cB:VOL(1 
)=4:VOlC2) = 4:VOlC3)c6 

11050 FOR 1:0 TO 3:REAO X:ANOTECI)::X: 
NEXT I:READ lENGTH: IF LENGTH~ O 
THEN 1111 0 

11055 COUNT=16 / lENGTH-I 
11060 GOSUB PCHOROIFOR I~O TO 3:ANOTE 

(I) ~O:NEXT I:FOR CT=l TO COUNT: 
GOSue PCHORD:NEXT CT:GOTO 51105 
o 

11110 SOUND O,o,O,O:SOUND I,O,O,O:SOU 
NO 2,0,0,0:SOUND 3,0,0,0:RETURN 

11200 DATA 11,22,2,10,22,2,9,19,5,8,1 
6,7,7,15,5,6 , 14,3,27,4,5,28,3,5 
,29,2,6,30,1,7,31,0,7,32,1,5,33 
,2,3,34,3,1 

11210 DATA 0,0,0 
11300 DATA 53,64,81,162 , 4,47,60,0,121 

,8,60,60,96,121,8,53,64,81,162, 
8,53,64,0 , 162,8,47,60,0,121,8,6 
0,60,96,121,8 

11310 DATA 53,64,81,162,8,53,64,0,162 
,8,47 , 60,0,121,8,60,60,96,121,8 
,53,64,81,162,8,0,81,0,162,8,47 
,60,0,121,8 

11320 DATA 0,0,91,0,8,0,81,96,121,8,5 
3,0,0,0,8,60 , 72,91,182,4,0,81,1 
08,162,4,64,0,0,0,4,60,96,121,2 
43,1 

11330 DATA 0,0,0,0,1,0,0,0,0,0 
15000 7 "YOU TEACH CHllDREN.":GOSUB l 

DELAY 
15010 GRAPHICS 21:SETCOLOR 4,1,4:SETC 

OlOR 0,2,14ISETCOLOR 1,12,2:SET 
COLOR 2, 3 ,4 :REFL - 1 3 

15020 OFFX~10:0FFY -0:RESTORE 15200:CO 
LOR 3 :GOSUB HPlOTT : RESTORE 1521 
O:COlOR I:GOSUB HPlOTT 

15030 OFFX~54:0FFY-26:RESTORE 15200:C 
OlOR 2:GOSUe HPlOTTRF:RESTORE 1 
5210:COlOR I:GOSUB HPlOTTRF 

15040 OFFX = 32:0FFY- 26:RESTORE 152S0: C 
OLOR 3:GOSUB HPlOTT:RESTORE 152 
60:COlOR l:GOSUe HPlOTT 

15050 OFFX::54:0FFYa OJRESTORE 15200:CO 
lOR 2:GOSUB HPlOTTRF:RESTORE 15 
210:COLOR I:GOSUB HPlOTTRF 

15060 OFFX::32:0FFY8 0:RESTORE 15250:CO 
LOR 3:GOSUe HPlOTT:RESTORE 1526 
O:COlOR I:GOSUB HPlOTT 

15070 OFFX ~ 10:0FFY -26:RESTORE 15250:C 
OlOR 2:G05UB HPlOTT:RESTORE 152 
60:COlOR I:GOSUB HPlOTT 

15080 RESTORE 15400:HUSICm I5400:TEHPO 
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=5O:FOR CT=1 TO 21sG0SUB PNOTE:

NEXT CT

15090 FOR CT=6 TO 14 STEP 2:SETC0LDR

4,l,CT:B0SUB PNDTEsNEXT CT:RETU

RN

15200 DATA 4,7,5,4,8,6,4,9,10,4,10,10

,4, 11,6,3, 12,S,2, 13, 10, 1,14, 12,

O, 15,14,O,O,O

15210 DATA 5,0,4,4, 1,6,4,2,3,B,2,2,4,

3, 6, 4, 4, 6, 4, 5, 6, 5, 6, 4, 4, 16, 2, 4,

17,2,4,18,2,4,19,2,4,20,2,4,21,

2

15220 DATA B, 16,2,8, 17,2,8, IB,2,9, 19,

2, 10,20,2, 11,21,2,0,0,0

15250 DATA 4,B,6,0,9,14,0,10,14,4,11,

6, 4, 12,6, 4, 13,6,4, 14,6,4, 15,6,4

,16, 2,8, 16,2,4,17,2,8,17,2,0,0,

0

15260 DATA 5,0,4,4,1,6,4,2,1,6,2,2,9,

2, 1,4, 3, 6, 4, 4, 6, 4,5, 6, 5,6, 4, 5, 7

,4,4,18,2,4,19,2,3,20,2,3,21,2,

8,IB,2,B,19,2

1527O DATA 9,20,2,9,21,2,0,0,0

15400 DATA 121,2.66,121,8,96,4,121,4

15410 DATA 108, 2. 66, 10B,8, 10B,2

15420 DATA 106,2.66,108,8,91,4,108,4,

96,2.66,96,8,96,2

15430 DATA 96,2.66,96,8,81,4,96,4,91,

2.66,92,8,91,4

15440 DATA 96,8, 1 OB,8, 162,2, 128,2, 121

,2,0,0

17000 ? "YOU LIKE TO DANCE.":GOSUB LD

ELAY

17010 GRAPHICS 19sSETC0L0R 4,2,14

17020 POKE 559,46:A =PEEK(106)-8s POKE

54279,AiPMBASE=A*256:Y=52

17030 RESTORE 172O0:F0R I=PMBASE+512

TO PMBA5E+639:P0KE I,O:NEXT I

17040 FOR I=PMBASE+512+Y TO PMBASE+51

9+Y:READ ViPOKE I,V:NEXT I

17050 POKE 7O4,132:POKE 53277,3:MUSIC

=17210:TEMP0=3O

17060 FOR X=192 TO 49 STEP -2:P0KE 53

248,X:G0SUB PNOTE

17070 POKE PMBASE+519+Y,4S:P0KE 53248

,X-1jGOSUB PNDTE

17080 POKE PMBASE+519+Y,72:NEXT X

17090 POKE 53277,O:RETURN

17200 DATA 152,B8,56,24,60,126,40,72

17210 DATA 121,B,128,8,121,8,128,8,12

1,16,0,16,0,8,128,4,108,4,121,4

,96, 2

17220 DATA 91,8,96,8,91,8,96,8,108,8,

121,B, 144,8, 162,8, 162,4,0,8, 121

,8,128,2

17230 DATA 144,B, 144,8, 144,8, 144,8, 14

4,8,0,8,162,4,144,B,144,8,144,S

,144,B,144,8,0,8,162,4

17240 DATA 121,8,121,8,121,8,121,8,12

1,8,12B,8,108,8,121,8,121,B,128

,8,144,8,162,B,91,2,0,0

19000 ? "YOU LIKE TO BAKE -"s? :? "CO

CONUT CAKE.":BOSUB LDELAY

19010 GRAPHICS 19s RESTORE 19200:SETCO

LOR O,13,12:SETC0L0R 1,O,14:MUS

IO19200: TEMP0=30

19020 COLOR liPLOT 10,17iDRAHT0 29,17

iPLOT 10,16:DRAWT0 29,16:F0R CT

-1 TO 4:G0SUB PNOTEiNEXT CT

19O3O COLOR 2sPL0T 10,15iDRAWT0 29,15

sFOR CT=1 TO 4:G0SUB PNOTE:NEXT

CT

19040 COLOR liPLOT 10,14:DRAWT0 29,14

iPLOT 10,13:DRAWT0 29,13sF0R CT

=1 TO 3iG0SUB PNDTEsNEXT CT

19050 COLOR 2:PL0T 10,12:DRAWT0 29,12

:FOR CT=1 TO 3sG0SUB PNOTE:NEXT

CT

19060 COLOR 1:PLOT 10,11:DRAWTO 29,11

:PLOT 10,10:DRAWT0 29,10:F0R CT

=1 TO 4:G0SUB PNOTE:NEXT CT

19070 COLOR 2:PL0T 10,9:DRAWT0 29,9:F

OR CT=1 TO 4sGDSUB PNOTE:NEXT C

T

19080 COLOR lsPLOT 10,8:DRAWT0 29,8:P

LOT 10,7:DRAWT0 29,7sF0R CT=1 T

O 5:GDSUB PNOTE

19090 COLOR 2:PL0T 10

ETCOLOR O,O,14:

SUB PNOTE:NEXT

19200 DATA 162,B,162,

8,B,108,4,128,6

144,8,144,2.66,

2. 66

19210 DATA 162,B,162,

8,8,108,4,128,8

,4,144,8,217,4,

62,2.66,0,0,O

:NEXT CT

,6:DRAWTD 29,6sS

FOR CT=1 TO 2:G0

CT:RETURN

8,162,8,162,4,12

,162,2.66,144,4,

173,4,193,B,217,

B,162,B,162,4,12

,162,4,162,8,144

173,8,162,2.66,1

Shuttle Ascent to Orbit

32 K Machine Language

Cassette £16.95 Disk $19.95
This is the most accurate, most educational shuttle

simulation available for the Atari. Joystick required.

Add SI .00 postage and handling.

TARBOUNI7

P.O. Box 1123 Solvang, CA 93463

32k RAM
FOR

ATARI 400/800

Only Tech»Data can offer such top quality at so

low a price. Our Ram board features:

• Lifetime Warranty

• Gold-plated edge

connectors

• Compatability

with Atari 400/800

Dealer Inquiries Invited

800-237-8931

In Fla.s 813-577-2794

V
Tech* Data Corporation

3251 Tech Drive North, St. Petersburg. FL 33702

December 1982. Issue 31 

- SO :FOR CT~1 TO 21:GOSUB PNOTE: 
NEXT CT 

15090 FOR CT=6 TO 14 STEP 2:SETCOLOR 
4,1,CT:GOSUB PNOTE:NEXT CT:RETU 
RN 

15200 DATA 4,7,5,4,8,6,4,9,10,4,10,10 
,4, 11,6,3,12,8,2,13,10,1,14,12, 
0,15,1 4, 0,0,0 

15210 DATA S,0,4,4,1,6,4,2,3,8,2,2,4, 
3,6, 4,4,6,4,S,6,5,6 ,4, 4,16,2 ,4 , 
17,2,4,18,2 , 4 , 19,2,4 , 20,2 , 4,21, 
2 

IS220 DATA 8,16,2,8,1 7,2,8,18,2.9,19, 
2, 10, 20, 2, 11 , 21 , 2, 0, 0, ° 

15250 DATA 4,8 ,6,0 ,9,14,0,10,14,4,11, 
6,4 , 12,6,4,1 3, 6,4,14,6 , 4,15,6,4 
,16,2, 8,16 ,2 ,4,1 7 ,2,8,17,2,0,0, 
o 

15260 DATA 5, 0, 4,4,1,6 , 4 ,2,1, 6,2,2 , 9, 
2,1,4,3,6,4,4,6,4,5,6,5,6,4,5,7 
,4, 4 , 18 ,2, 4 ,1 9,2 ,3,20,2,3,21,2, 
8,18,2,8,19,2 

15270 DATA 9, 20,2,9 ,21,2 ,0,0,0 
15400 DATA 121,2.66,121,8,96,4,121,4 
15410 DATA 108,2.66,108,8,108,2 
15420 DATA 108,2.66,108,8,91,4,108,4, 

96,2.66,96,8,96,2 
15430 DATA 96, 2.66,96,8,81 , 4 , 96,4 , 91. 

2.66,92,8,91,4 
15440 DATA 96,8,108,8,162,2,128,2,121 

, 2 , 0 ,0 
17000 7 "YOU LI KE TO DANCE. - :GOSUB LD 

ELAY 
17010 GRAPHICS 19:5ETCOLOR 4,2,14 
17020 POKE 5 59 , 46 :A:PEE K(106)-BtP OKE 

54279,A:PHBASE mAt256 :Y=5 2 
17030 RESTORE 17200:FOR I=PHBA SE+5 12 

TO PHBASE+639:POKE I,O:NEXT I 
1704 0 FOR I=PHBASE+512+Y TO PHBASE+51 

9+Y:READ V:POKE I,V:NEXT I 
17050 POKE 704,132:P OKE 53277,3;HUSIC 

=17210 ;TEHPO=30 
17060 FOR X= 19 2 TO 49 STEP -2:POKE 53 

248 , X:GOS UB PNOTE 
17070 POKE PMBASE+519+Y,48:POKE 53248 

,X-l:GOSUB PNOTE 
17080 POKE PMBASE+519+Y,72:NEXT X 
17090 POKE 53277,O:RETURN 
17200 DATA 152,88,56,24,60,126,40,72 
17210 DATA 121 ,8 , 128 ,8 ,1 21, 8,1 2 8 ,8, 1 2 

1,16,0,16,0,8,128,4,108,4,121,4 
, 96,2 

17220 DATA 91, 8,96, 8,91 ,8,96 ,8 ,108,8, 
121,8,144,8,162,8,162,4,0,8,121 
,8,128,2 

17230 DATA 144,8,144,8,144,8,144 ,8,1 4 
4,8, 0, B, 162,4, 144 , 8 , 144, B , 144,8 
,144,8,144,8,0,8,162,4 

17240 DATA 121,8,121,8,121,8,121,8,12 
1 , 8, 128, 8, 108, B, 12 1 , 8, 121 , 8, 128 
,8,144,8,162,8,91.2,0,0 

19000 ? "YOU LI KE TO BAKE -":7 :7 NCO 
CONUT CA KE. ":GOSUB LDELAY 

19010 GRAPHICS 19:RESTORE 19200 :SETCO 
LOR O,13,12:SETCOLOR 1,0,14:HUS 
IC-19200:TEHPO-30 

19020 COLOR lsPLOT 10, 17s DRAWTO 29,17 
tPLOT 10, 16 : DRAWTO 29,16:FOR CT 
- 1 TO 4tGOSUB PNOTE:NEXT CT 

19030 COLOR 2:PLOT 10,15:DRAWTO 29 , 15 
:FOR CT - l TO 4:GOSUB PNOTE:NEXT 

CT 
19040 COLOR 1:PLOT 10,14:DRAWTO 29,1 4 

sPLOT 10,13:DRAWTO 29,13:FOR CT 
- 1 TO 3sGOSUB PNOTE:NEXT CT 

19050 COLOR 2:PLOT 10,12:DRAWTO 29,12 
:FOR CT~1 TO 3:GOSUB PNOTE:NEXT 

CT 
19060 COLOR I :PL OT 10,11 :D RAWTO 29,11 

:PLOT 10,10:DRAWTO 29,10:FOR CT 
- 1 TO 4:GOSUB PNOTE:NEXT CT 

19070 COLOR 2:PLOT 10,9: DRAWTO 29,9:F 
OR CT- 1 TO 4:GOSUB PNOTE:NEXT C 
T 

19080 COLOR I:PLOT 10,8:DRAWTO 29,8:P 
LOT 10,7:DRAWTO 29,7:FOR CT=1 T 

COMPUTEI 

o 5:GOSUB PNOTE :NE XT CT 
19090 COLOR 2:PLOT 10,6 :DRAWTO 29,6:5 

ETCOLOR O,O,1 4:FOR CT-l TO 2:60 
S UB PNOTE:NEXT CT:RETURN 

19200 DATA 162 ,8,162,8,162,8, 162,4,12 
8,8,108,4,128,8,162,2.66,144,4, 
144 ,8, 144 ,2.66,173,4 ,1 93,8,217, 
2.66 

19210 DATA 162,8,162,8 ,162,8, 162 ,4 .12 
8 , 8 , 108, 4 , 128 , 8, 162, 4, 162, 8, 144 
,4,144,8,217,4,173,8,162,2.66,1 
62,2.66,0,0,0 
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SPACE SHUnLE SIMULATIONS 

Shuttle Ascent to Orbit 
32 K Machine language 

Cassette $16.95 Disk $19.95 
This is the most accurate. most educational shuttle 
simulation available for the Ateri. Joystick required . 
Add $1 .00 postage and handling. 

STARBOUNd 
SOFTWARE 

PO . Box 1123 Solvang. CA 93463 

3ZkRAM 
FOR 

ATARI400/800 

Only Tech·Data can offer such top quality at so 
Iowa price. Our Ram board features: 

• Lifetime Warranty 

• Gold-plated edge 
connectors 

• Compatability 
with Atari 4001800 

Dealer Inquiries Invited 

800-237-8931 
In Fla.: 813-577-2794 

Tech· Data Corporation 
325 I Tech Dnve NOrth. Sf. Petersburg. FL 33702 
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You are trapped inside a maze, and you can see only a

short distance along its dark corridors as you hy tofind

your way out. A challenging game for the OSI, PET/

CBM, Atari, VIC-20, and Apple.

Hidden

Maze
Gary Boden

Narragansett, Rl

Mazes present a challenge different from arcade-

type "sliooiout" games, but the appeal of a maze

can quickly fade once it has been solved. A special

program, "Maze Generator" (COMPUTE!, December

1981, #19), remedies that problem by drawing a

different maze on each run. I have enhanced its

challenge by hiding the complete maze from the

player and showing only a realistically limited view

from any position inside it. Although the view is

from above rather than ground level, the player

still gets a claustrophobic feeling similar to that of

actually being inside the maze and groping along

the corridors.

The objective is simply to find a way out of the

maze in the least amount of time. Realism is added

by showing at most only seven cells in any of the

four possible directions of movement. This simu

lates holding up a lantern and peeringdown various

avenues of escape — at a certain point the light

either illuminates a wall or disappears into the

gloom.

Moves are made by pressing a key for a par

ticular direction. If no wall obstructs, the player's

token advances one cell and a new limited view is

displayed. Time ticks on relentlessly whether the

player is moving or thinking. Hitting a "panic

button" reveals a quick glimpse of the whole maze,

but at a high price — 500 time units.

After instructions are given, a seed number is

typed in to start the game and feed a random

number generator used for drawing the maze and

placing the exit. Because the original maze gener

ator results in a maze with only one possible path

to the exit, I use the RND function to knock out

some interior walls randomly to produce more

pathways and more choices for the player. A greater

value for the seed removes more walls.

Next the maze is generated, but in memory

rather than on the screen. Starting and finishing

locations are established, the player's token is moved

to the start, and play begins with display of the first
limited view. The start, determined in line 660, is

at the center of the maze, and the exit is placed at a

randomly selected point on either the left or right

wall (lines 360-370). The updated score is given

with each new limited view, and play continues
until the exit is reached.

Three final notes: 1) The program requires

about 30 seconds to set up the maze. To indicate all

is working well, a POKE S2 J in lines 210 and 320

produces a rapidly changing character in the center

ot the screen. 2) The maze size given in this listing

is 23 x 23 cells, but smaller sizes can be created by

changing the values of H in line 605 according to
this table:

7 x 7 cells

11x11 cells

15 x 15 cells

19x19 cells

H= 7

H=I1

H=15

H=19

Other sizes do not work. Centering of the whole

view is done by line 650. 3) Several OSI-specific

items were changed to convert the program for

other machines. The video display on the C1P is 32

characters/line; in line 605 change VL to an appro

priate value. Also, variables WL, HL, S2. and symbol

numbers for the token (240 in line 160) and the

exit (69 in lines 370, 440) were changed to some

thing meaningful in each computer's graphic char

acter set.

Program I: PET Version

10 GOTO400

100 REM-LIMITED VIEW

110 GOSUB730:PRINTCT:FORJ=0TO3:D=A:C=S2
120 FORI=1TO7:POKEC,M(D)

130 POKEC-E(J),M(D-D(J)):P0KEC+E(J),M(D+D(J))

140 IFM(D)=WLTHEN160

150 D=D+A{J)/2:C=C+E(J+1):NEXTI

160 NEXTJ:P0KES2,240:M(A)=240:RETURN

200 REM-LAYOUT FIELD

210 FORI=1TOH:FORJ=2TOH+1:POKES2,J

220 H((I*(H+2))+J)=WL:NEXTJ:NEXTI

300 REM-GENERATE MAZE

310 M(A)=4

320 J=INT(RND(R)*4):Z=J:P0KES2,J

3 30 B=A+A(J):IFM(B)=WLTHENM(B)=J:M(A+A(J)/2)=H
L:A=B:GOTO320

340 J=(J +1)*-(J<3) :IFJOZTHEN330

3 50 J=M(A):M(A)=HL:IFJ<4THENA=A-A(J):GOTO3 20

360 T1=(3*H)+5:T2=INT(RND(R)*2):IFINT(T2/2)*2=

T2THENTl={2*H)+6

362 Q1=-1:Q2=-(H+1):Q3=H+3

3 64 IFT1=(2*H)+6THENQ1=-Q1:Q2=-Q2:Q3=-Q3

366 Z=INT(RND(R)*{H-3) ) * (H+2J+T1: IFM(Z+Q1) OHL

THEN366

370 M(Z)=69:M(Z+Q2)=WL:M(Z-Q1)=WL:M(Z+Q3)=WL

380 FORI=1TOH

3 82 M(3*(H+2)+4+INT(RND(R)*(H-5))*(H+2)+INT(RN

D(R)*(H-5)))=HL

384 NEXTI:RETURN
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YOL/lire Imp/Jed inside a lIlaze, and you ca n see only a 
.<horl dista.nce along ils dark corridors as ),ou try to find 
your wlIy o/ll. A challenging g(lllle for the OSI, PET! 
CBN!, Alari, VIC-20, alld AI)/}/e. 

Hidden 
Maze 
Gory Boden 
Narragansett. RI 

Mazes presem a challenge different from arcade
type "shoOlout" games, but the appeal of a maze 
can quickl y fade once it has been solved . A special 
program, "Maze Generator" (COMPUTE!, December 
198 1, # 19), remedies that problem by drawing a 
different maze on each r un. I have enhanced its 
challenge by hiding the complete maze from the 
playe r and showing only a rea listicall y limited view 
from any position inside it. Although the view is 
from above rather than ground level, the playe r 
still gets a claustrophobic feel ing simila r to that o f 
actuall y being inside the maze and groping a long 
the co rridors . 

T he objective is simply to find a way out of the 
maze in the least amount of time. Rea lism is added 
by showing at most on ly seven cells in any of the 
four poss ible directions of movement. This simu
lates holding up a lantern and pee ring down various 
ave nues o f escape - at a certain poimthe li ght 
eithe r illuminates a wall o r disappears into the 
gloom. 

Moves are made by pressing a key for a par
ticula r direction. If no wall obstructs, the player'S 
token advances one cell and a new limited view is 
displayed. Time ticks on relentlessly wl:~the~' the 
player is moving or thmkmg. Hlllmg a panIc 
button" reveals a quick gli mpse of the whole maze, 
but at a high price - 500 time units. 

After instructions are given , a seed number is 
typed in to sta rt the game and feed a random 
number generator used for drawlIlg the maze and 
placing the exit. Because the original maze gener
ator results in a maze with on ly one pOSSIble path 
to the exit, I use the RND function to knock o ut 
some imerior walls randomly to produce more 
pathways and more choices for the playe r. A greater 
value for the seed removes more walls. 

Nex t the maze is gene rated, but in memory 
rather than o n the screen. Starting and finishin g 
locations are established, the playe r 'S token is moved 
to the stan , and play begins with disp lay o f the first 
limited view. T he start, determined in line 660, is 
at the cente r of the maze, and the ex it is placed at a 
randomly selected point on eithe r the left or ri ght 
wall (l ines 360-370). The updated score is give n 
wi th each new li miLed view, and play continues 
until the ex it is reached. 

Three fin al notes: I) T he program requires 
about 30 seconds to set up the maze. To indicate all 
is working well , a POKE S2 ,J in lines 2 10 and 320 
prod uces a rapidly changing character in the cente r 
o f the screen. 2) T he maze size given in th is listing 
is 23 x 23 cells, but smaller sizes can be created by 
changing the va lues of H in line 605 acco rding to 
th is table: 

7 x 7 cells 
II x II cells 
15x 15 cells 
19 x 19 cells 

H; 7 
H;II 
H; 15 
H;19 

Other sizes do not work. Cemering of the whole 
view is done by line 650.3) Several OS I-specific 
ilenl s were changed to convc rllhe program for 
other machines. The video display on the C I P is 32 
characters/line; in line 605 change VL to an appro
priate value. Also, va riables WL, H L, S2, and symbol 
numbers for the toke n (240 in line 160) and the 
exit (69 in lines 370, 440) were changed to some
thing meaningful in each compute r's graphic char
aCler sel. 

Program I: PET Version 

10 GOT0400 
100 REM-LIMITED VIEW 
110 GOSUB730:PRINTCT:FORJ=0T03:D=A:C=S2 
120 FORI=IT07:POKEC,M(D) 
130 POKEC- E( J ) ,M (D-D (J »:POKEC+ E(J) ,M( D+D(J» 
140 IFM(D)=WLTHENI60 
150 D=D+A(J)/2:C=C+E(J+l):NEXTI 
160 NEXTJ :POKES2,240: M(A) =24 0 :RETURN 
200 REM-LAYOUT FIELD 
210 FORI=ITOH:FORJ=2TOH+l:POKES2,J 
220 M«I*(H+ 2»+J)=WL :NEXTJ:NEXTI 
300 REM-G ENERATE MAZ E 
310 M(A) =4 
320 J=INT(RND(R)*4):Z=J:POKES2,J 
330 B=A+A(J):IFM(B)=WLTHENM(B)=J:M(A+A (J) / 2)=H 

L:A=B:GOT0320 
340 J=(J+l)*-(J <3) :IFJ <>Z THEN 330 
350 J=M(A) :M( A)= HL :IFJ<4THENA=A-A( J) :GOT0320 
360 Tl =(3* H)+5:T 2=INT(RND(R)*2):IFINT (T2/2)*2= 

T2THENT1= (2*H) +6 
362 Ql=-I: Q2=- ( H+l ) : Q3=H+ 3 
364 IFT1=(2*H)+6THENQ1=-Ql:Q2=-Q2: Q3=-Q3 
366 Z=INT(RND(R)*(H-3»*(H+2)+Tl:IFM(Z+Ql)< > HL 

THEN366 
370 M(Z)=69 :M (Z+Q2)=WL:M( Z- Ql)=W L:M (Z+Q3)=WL 
380 FORI=ITOH 
382 M(3*(H+2)+4+INT(RND(R)*(H-5»*(H+2)+INT(RN 

D(R)*(H-5»)=HL 
384 NEXTI: RETURN 



The Stone Age
Meets The Space Age!

MANKALA, the ancient African stone game, is

now available in a new fast-paced version for

your personal computer. Challenge a friend or

pit your skill against a formidable computer

opponent in this fascinating game of tactics

and strategy. Transport your stones to the

safety of your home bin or move out for a

daring capture. But beware! Just when you

ATARI PRIZE WINNER

See your dealer or order now.

MANKALA disk or cassette $22.95plus $2.00 for
shipping. Virginia residents add 4% sales tax.

think you're safe, you may fall victim to a
fiendishly clever raid by your opponent.

• Lively sound and colorful graphics • One or

two players • Six different games • Four levels

of difficulty plus matchups of the machine

against itself • Available for Apple, Atari, and

Commodore personal computers.

aldebaran
Box 3469 • McLean, VA 22103

(703) 556-9747

Atari and Apple are registered trademarks of Apple Computer, Inc. and Atari, Inc.. respectively.

MANKALA, the ancient African stone game, is 
now available in a new fast-paced version for 
your personal computer. Challenge a friend or 
pit your skill against a formidable computer 
opponent in this fascinating game of tactics 
a'nd strategy. Transport your stones to the 
safety of your home bin or move out for a 
daring capture. But beware! Ju st when you 

AlARI PRIZE WINNER 

See your d ea ler or o rder now. 

MA N KALA disk or cassert e $22.95 plus $2. 00 fo r 
shipping. Virginia res idents add 4'X, sa les tax. 

think you ' re safe, you may fall victim to a 
fiendishly clever raid by your opponent. 

• Lively sound and colorful graphics. One or 
two players. Six different games. Four levels 
of difficulty plus match ups of the machine 
against itself. Available for Apple, Atari , and 
Commodore personal computers. 

alde6iran 
Box 3469. Mclean , VA 22103 

(703) 556-9747 

Atari and Apple are reg istered trademarks o f Appl e Co mput er, Inc. and At ari , Inc.. respective ly. 
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400 REM

410 GOSUB600:GOSUB900:GOSUB730:GOSUB200:GOSUBl

00

415 GETA$:IFA$=""THENCT=CT+1:GOTO415

420 J=-( (A$ = n8")+2MA$= "4n)+3*(A$ = "2") )
425 IFA$="?"THEN500

435 A2=A+A(J)/2

440 IFM(A2)=69THEN800

445 IPM(A2)OHLTHEN415

4 50 M(A}=HL:A=A?.:GOSUB100:GOTO415

500 REM-DISPLAY WHOLE MAZE

510 GOSUB730:F=0:FORI=1TOH:FORJ=2TOH+1:L=(I*(H

+2))+J

520 POKES+J+F,M(L):NEXTJ

530 F=F+FF:NEXTI

5 40 FORI=1TO200:NEXTI:CT=CT+500:GOSUB100:GOTO4

15

600 REM-INITIALIZE VARIABLES

605 VL=40:H=23:FF=VL:REM FOR 80 COLS., CHANGE

VL TO 80.

610 A(0)=2:A(l)=-(H+2)*2:A(2)=-2:A(3)=(H+2)*2

6 20 D(0)=H+2:D(l)=l:D(2)=-(H+2):D(3)=-1

630 E(0}=VL:E(1)=1:E(2>=-VL:E{3)=-1:E(4)=VL

6 40 WL=160:HL=32:S2=32768+VL*12+INT(VL/2):CT=0

650 S=S2-VL*((H+l)/2)+FF-{H+3)/2

660 A=(H+2)MH+l)/2+(H+3)/2:DIMM<630)

730 PRINT"{CLEAR}";:RETURN

8 00 REM-SCORE

810 GOSUB730:PRINTU¥OUR 3CORE=";CT:END

900 REM

910 REM-INSTRUCTIONS

920 PRINT" HIDDEN MAZE":PRINT

930 PRINT"GET OUT AS QUICKLY AS":PRINT"YOU CAN

USING":PRINT"CONTROL KEYS."

940 PRINT:PRINT"'8' IS UP,"

950 PRINT"'2r IS DOWN,"

960 PRINT1"-}' IS RIGHT,":PRINT"'6' IS RIGHT,":

PRINT

970 PRINT"1?' SHOWS THE FULL MAZE":PRINT"BUT C

OSTS POINTS.":PRINT

980 R=0:PRINT"PRESS {REV}RETURNn

985 GETA$:IFA$=nnTHEN985

990 RETURN

Program 2: OSI Version

Make these changes to Program 1.

415 K=PEEK{57100):CT=CT+1

4 20 J=-(((K=252)*0)OR{(K=222)*1)OR((K=250)*2)O

R( {K=255)*3))

425 IFK=126THEN500

430 IFK=254THEN415

520 POKES+L+F,M(L):NEXTJ

605 VL=32:H=23:FF=VL-(H+2)

640 WL=187:HL=32:S2=53776:CT=0

710 POKE11,34:POKE12,2:POKE57 4,9 6

720 FORX=0TO27:Y=PEEK(65036+X):POKE546+X,Y:NEX

TX

730 X=USR(X):RETURN

940 PRINT:PRINT'"ESC IS UP,"

950 PRINTn'CTRL' IS DOWN,"
960 PRINTnLEFT & RIGHT USE SHIFTS,":PRINT

970 PRINTn'REPEATl SHOWS THE FULL MAZE BUT COS

TS POINTS.":PRINT

980 INPUT"ENTER SEED NUMBER (1 TO 9)";R:
IFR<1ORR>9THEN980

Atari Notes
Charles Brannon
Editorial Assistant

For the OSI and PET versions, the maze is

constructed inside an array, rather than di

rectly in screen memory, as with the original

maze-generator. This is necessary to allow an

"invisible maze" which only gradually opens

up as the player travels.

With the Atari, we have another option.

We can construct the maze directly on the

screen (GRAPHICS 1 is used here, with custom

characters for the walls and player). We make

it invisible by setting its color equal to the

background color (done here with SET-

COLOR 2,0,0).

Then, to open up the maze, wejust have

to PEEK (into screen memory) the eight char

acters surrounding the player character, and

if the PEEKed character is an "invisible wall,"

replace it with a visible wall.

Scoring is provided with RTCLOCK,

Atari's realtime clock, which is found at loca

tions 18,19, and 20. These are used in the

opposite of the normal LSB/MSB order.

Chaining all three locations together will give

the current "jiffy time" since the machine was

turned on, measured in sixtieths ofa second:

JIFFY = PEEK(20) + PEEK(19)*256 + PEEK( 18)

*65536

Since location 18 only ticks every once in a

long while, you can leave it out for most mea

surements. Dividing the jiffy time by 60 gives

you the time in seconds:

SEC = (PEEK(20) + 256*PEEK( 19))/60

Playing Hidden Maze

Use thejoystick to move your ebullient little

character around the maze, your goal being

the upper-left-hand corner of the screen. The

challenge is in how long it takes you to get

there. You can take a "cheal peek" of the

entire maze by pressing the fire button. This

will display the maze for about three seconds,

then turn to black and delay your movement

for another three seconds as a penalty. If you

want a really good score, don't use it!

Program 3: Atari Version

100 REM MHEESZMXZ
110 GRAPHICS I7:G0SUB 360:B0SUB 480

12O PPOS=SC+230

130 POKE PP0S,5

140

150

160

17O

ISO

DIM DIR<3>

DIR(0>=20:DIR(l)=21:DIR(2)=19:DIR

<3) =1

POKE 20,0:POKE 19,0

FOR 1=0 TO 3

ZP=PPOS+DIR<I):PK=PEEK<ZP):POKE Z
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400 
410 

415 
4 20 
4 25 
4 35 
440 
445 
4 50 
500 
510 

520 
530 
540 

600 
605 

610 
6 20 
6 30 
640 
650 
660 
7 30 
800 
810 
900 
910 
9 20 
9 30 

940 
9 50 
960 

970 

980 
985 
990 

REM 
GOSUB600 : GOSUB900:GOSUB730:GOS UB200 :GOSUBI 
00 
GETA$: HA$ = " "THENCT=CT+l :GOT0415 
J=- ( (A$="8")+2*(A$="4")+3*(A$="2') 
I FA$= "? "THEN5~~ 
A2=A+A(J)/2 
IFM(A2)=69THEN800 
IFM(A2)<>HLTHEN415 
M(A)= HL: A=A2:GOSUBI00:GOT0415 
RE M- DISPLAY WHOLE MAZE 
GOS UB730 :F=0:FORI=I TOH: FORJ=2TOH+l :L=(I * ( H 
+2))+J 
POKES+J+F ,M (L) :NEXTJ 
F=F+FF: NEXTI 
FORI=IT0200:NEXTI:CT=CT+500:GOSUBI00:GOT04 
15 
REM- INITIALIZE VARIABLES 
VL=40:H=23:FF=VL:REM FOR 80 COLS ., CHANGE 

VL TO 80. 
A(0) =2:A(I ) =- (H+2 )*2 : A(2) =- 2:A(3)=(H+2) * 2 
D(0)=H+2:D(I)=I:D(2)=- (H+2):D(3)=- 1 
E(0)=VL:E(I)=I:E(2)=-VL:E(3)=-I: E(4)=VL 
WL=160 :HL=3 2 : S2 =3 2768+V L*1 2+ INT(VL/2) :CT=0 
S=S2- VL*((H+l)/2)+FF-(H+3)/2 
A=(H+2)*(H+l)/2+(H+3)/2:DIMM(630) 
PR INT" {C LEAR ] ";:R ETURN 
RE M-SC ORE 
GOSUB730 :PRINT"Y OUR SCORE= "; CT : END 
RE M 
REM-INSTRUCTIONS 
PRINT" HI DDEN MAZE":PRINT 
PRINT'GET OUT AS QUI CKLY AS':PRINT'YOU CAN 

USING":PRINT "CONTROL KEYS ." 
PRINT:PRINT n ' 8' I S UP ," 
PRINT"'2' IS DOWN," 
PRINT" ' 4 ' IS RIGHT ," :PRINT" ' 6 ' IS RIGHT ," : 
PRINT 
PRINT" '?' SHOWS THE FULL MAZE" : PRINT"SUT C 
OSTS POINTS .':PRINT 
R=0 :PRINT"PRESS {REV)RETURN' 
GETA$ : IFA$="T HEN985 
RETURN 

Program 2: OS! Version 
Make these changes to Program I. 

415 K=PEEK(57 100):CT=CT+l 
420 J=- ( ((K=252) * 0) OR ( (K=222) *1) OR ( (K=250) *2) 0 

R ((K=255 ) *3)) 
425 IFK=126THEN500 
4 30 IFK=254THEN415 
520 POK ES+L+F,M(L) :NEXTJ 
605 VL=3 2 :H= 23 :FF=VL-(H+2) 
640 WL=187 :HL=32:S2=53776:CT=0 
7 10 POKEll,34:POKEI2,2:POKE574,96 
720 FORX=0T027 : Y=PEEK(65036 +X) :POKE546+X,Y:NEX 

TX 
730 X=USR(X):RETURN 
94~ PRINT : PRINT., ' ESC' I S UP , " 
950 PRINT" 'CTRL' I S DOWN , " 
960 PRINT'LEFT & RIGHT USE SHIFTS,":PRINT 
970 PRINT" 'REPEAT' S HOWS THE FULL MAZE BUT COS 

TS POINTS .":PRINT 
980 INPUT"ENTER SEED NUMBER (1 TO 9)" ;R: 

IFR<10RR>9THEN980 

Program 3: Atari Version 

1 00 REM _:'0""#1 _:O'-f.. . ••. 1 .••• 1:11 ......... ,: 

110 GRAPHICS 17:GOSUB 360:GOSUB 4BO 
120 PPOS=SC+230 
1 30 POKE PPOS , 5 

Atari Notes 
Charles Brannon 
Editorial Assistant 

For [he OSI and PET versions, the maLe is 
conslructed inside an array, ralher than di
rectly in screen memory, as wilh the origi nal 
maze-generaLOr. This is necessa ry to allow an 
"invisible maze" which on ly gradua ll y opens 
up as the player travels. 

With the Alari, we have anolher oplion . 
We can construct the maze direclly on the 
screen (GRAPHI CS I is used he re, with custom 
characrers for the walls and player). We make 
it invisible by seuing its color equalLO the 
background color (done here with SET
COLOR 2,0,0). 

Then, to open up the maze, wejusl have 
LO PEEK (into screen memory) the eigh t char
aClers surrounding the player character, and 
if the PEEKed cha racte r is an "invisible wall. " 
replace il with a visible wa ll. 

Scoring is provided wilh RTCLOCK, 
ALari 's realtime clock, which is fo und at loca
I.io ns 18,19, and 20. These are used in the 
opposile of the normal LSB/MSB order. 
Chain ing alllhree localions togelher will give 
lhe current 'J iffy time" since the machine was 
turned on, measured in sixtieths ofa second: 

JIFFY = PEEK(20) + PEEK( 19)* 256 + PEEK( 18) 
*65536 

Since location 18 only ticks eve ry once in a 
long while, you can leave it OUl for mOSl mea
surements. Dividing the jiffy lime by 60 gives 
you the time in seconds: 

SEC = (PEEK(20) + 256*PEEK( 19» /60 

Playing Hidden Maze 
Use the joystick to move your ebu iliem lillie 
character around the maze, your goal being 
the upper-left-hand co rne r of the sc reen. The 
challenge is in how lo ng it Lakes you to gel 
there . You can take a "cheal peek" oflhe 
entire maze by pressing the fire bUllon. This 
will display the maze for aboul three econds, 
then turn to black and delay your movement 
fOT another three seconds as a pena lly. I f you 
want a really good score, don't use it! 

140 D IM DIR(3) 
150 DIR( 0)=20:DIR(I)=21:DIR(2)=19:DIR 

(3)=1 
160 PO KE 20,0:POKE 19,0 
170 FOR 1=0 TO 3 
180 ZP=PPOS+DIR(I):PK=PEEK(ZP) :POKE Z 



Lfl5ERflRENfl(i&K) *1495
Be a Laser Gladiator; Race a Laser Chariot; Battle

your opponent or the computer in a fight to the

death.

(95

A compendium of familiar and futuristic challenges

for everyone to enjoy. Watch out .... may be

addictive.

CQDENflKIE: CQBflLT (UK) $2495

This is the one you've been waiting for! Not

a text game! Experience the ultimate adventure

in this 3-D, full-color, high-resolu

tion future-world. Can you outwit

the guardians of this behemoth

labyrinthion: a hurtling, living

COBALT BOMB! Find and arm the

self-destruct before the Earth is

vaporized ... but can you escape

with your life?!

ARTHUR DAVIS DETECTIVE

ENCOUNTER SERIES — TWO

FOR ONE SPECIAL *1995
Scotland Yard is baffled! Can you as Arthur Davis

— famous Welsh detective — un

ravel these tangled webs of in

trigue?

#3 Murder in the Manor (48K)

Does everyone have a motive?!

#4 Death for Dessert (48K)

Why would anyone want to mur

der Mr. Pym?

California residents add 6% Sales Tax.
UPS, C.O.D. Prepaid orders shipped FREE!
Send check or money order to:

MERLIN ENTERPRISES
P.O. BOX 2876, TORRANCE, CA 90509 213/316-0945

Munchmaid 5KT, ft's!a Livirtg!;KiHerCaterpi]larT, Barak Robber^!, BnAkel. Blowup!. Spade Rescue!; Gaiasty Irtvafeioh!, phUttcir-

bugl, Mad!Painterl,JMunchmaidI,-Sec4or|ProteGtoFl, Executioner-!,! SkiingI,-Add"em liplj Snailbait!, Barbarian's Quest!",
Motocross!, Cqpy-CaU. Arithmevic l.Arithmev|c2. Superracer! , All for your VIC-20. Send for game catalog.

MCaterpillar! n , ■ "he c6mes...the

CaterplUarl-He's wcaving-hls way

through the mushrooms trying lo get to you.

Yqu can't lei film through! TT thati Isn't enough,

you nrrasJonally get visits from Crazed spiders

leaving a trail of mushrooms behind. Shoot

therrTfbrSfra points'. Great graphldsTTbr 5K

Shutterbug! '.in, gamd was designed'for" Munchmaid
kids but adults will find It hard.to wait for their,

turn at the|Shuttert You are a passenger on a

'tourist feus. You have a camera and a roll offilm.'

.The. object Is to *«k» pMuirs of houses, trees,

and horses. Don't waste film on telephone poles!

Shiifierbug! is-easy~to leam~Tb"nIy*~dne~l!:ey~Td'~

ie to "popular "demand.

Munchinald if herein a-new 5K venHon 6m- ihe

unexpanded VIC , 20. Fun to play with great

graphics, of course! Munch dots', power dols.

chaseimonstersand h>-

VIC. 2n, rrqmres Joystick^Cassette SQ QFi. nick . . pusb4_and_has ypry nirr graphics to
S12.95

Mad Painter! this game is a litfle unique"
and fHot«fiuh. You control a paint b*ush; mov- ■■•

ing Itaroynd a colorful maze. Your job is to palht

the entire maze. This is not as easy as It sounds^

entertained for hours (teaches eye/hand coordi-

natlbnirPIays from keyboan3"or joysUdciTor
.VIC20. Cassettq S9.95.Dish;S12.95..

Bristle Biters (they loye_ paint brushes).

sibnaUy you will receive a"visiTfrorn aiflrivlsTbTe" I
Stomper who leaves - footprints in your-&s«h ■

paint. Requires Joystick. Cassette S9.95. Disk

Sl2.9&~i—

Snake! A fast and fun action game for on
player. You're a big snake roaming around the

sereen.-^Hee. rabbits^-eggs.-ar«i feet appear-at

random. Your mission in life is to bite these

targets. You have to" be quick—(he" (argets donT

ptayj for-long. The-main-problem Isj-you-always-
seem tobe running into the wall or Into yourself

(the longer you play, the longer, arid harder to

avold-your-tailll Snake! Keeps-high soore-and

requires ajoystick. Cassette S9.95. Disk S 12.95

keeps high score and requires joystick! Cassette

"S10.95TDIskSl3.95~ f ~

Dorrt let-the-name fool-yoar This

game is arcade actioo_all, the way! Your job Is

to protect a flower! bed from an onslaught of kil
ler snails-You arc armed with aspraygun-ful!

of insecticide (environmentally approved, of

course). As they zip across the field on thelrway

-to chomp-down youHJowefs. the Bnaits lay eggs

which you'd better destroy, too! For ane player,

keepshigh score and requires"joystick, 5K VIC

-2(J. Cassette Sjl 0.95. DiskS13;95

Lffiffikj:.availa.ble sooq.
Send for information about the Commodore

84 program)*. - —

■ Price Includes postage & handling. ■ Catalog Is included with order. ■ Foreign orders & COb

.Box 1247,

LfiSEFI fiREr.-Ifi (~b K) ... ...... ..... $1495 

Be a Laser Gladiator; Race a Laser Chariot; Battle 
your opponent or the computer in a fight to the 
death. 

C[l[]Er.-Ifir:1E: CClBfiLT (loa K) ..... $2495 

This is the 'One YDu 've been waiting fDr! NDt 
a text game! Experience the ultimate adventure 

in this 3-D, full-cDIDr, high-resDlu
tiDn future-wDrld. Can YDU 'Outwit 
the guardians of this behemDth 
labyrinthiDn : a hurtling , living 
COBALT BOMB! Find and arm the 
self-destruct befDre the Earth is 
vapDrized .. . but can YDU escape 
with YDur life?! 

I res ildents 
UPS, C.O.D. Prepaid orders shipped FREE! 
Send check or money order to: 

SCDtland Yard is baffled! Can YDU as Arthur Davis 
- famDus Welsh detective - un
ravel these tangled webs 'Of in
trigue? 
#3 Murder In the Manor (48K) 

ODes everyDne have a mDtive?! 
#4 Death for Dessert (48K) 

Why wDuld anYDne want tD mur
der Mr. pym? 

MERLIN ENTERPRISES 
P.O. BOX 2876, CA 90509 213/316-0945 
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190

200

210

220

230

240

25O

260

270

280

290

300

310

320

330

340

350

360

370

380

390

400

410

420

43O

440

450

470

480

490

500

510

520

530

540

550

560

570

580

PyPK-64*<PK=129)

2P=PPDS-DIRtI>:PK-PEEK(ZP>:POKE Z

P,PK-64*(PK=129)

NEXT I

ST = STICK <0> :TP0S = PPDS +20* (ST=13)-

20* (ST=14) +<ST=7> - (ST=11 )

CHR= 3*(ST=11)+4* <ST= 7> +5*<ST=14> +

6* <ST=13)

IF STRIG<0>=0 THEN SETCOLOR 2,O,1

4:FOR W=l TO 500:NEXT W:SETCOLOR

2,0,0:FOR W=l TO 500:NEXT W

IF STRIG(O)=O THEN 24 0

IF PEEK(TPOS) THEN 270

POKE PPOS,O:POKE TPOS,CHR:PPOS=TP

OS

IF PPOS<>SC+21 THEN 170

FOR 1=1 TO 5O:FOR J=0 TO 3:POKE 7

08+J,PEEK(53770):NEXT J:NEXT I

GRAPHICS 18: ? #6; " L'l.H ■-!*:« = TIT1 "

SEC=INT((PEEK(20)+256*PEEK(19))/6

0)

? #6;"IN ";SEC:" SECONDS."

? #6:? *6;"presB 1*4:1* to"

? #6;"play againtNJ"

IF STRIG(O) THEN POKE 711,PEEK(53

770):GOTO 340

RUN

CHSET=(PEEK<106)-8)*256:F0R 1=0 T

O 7:P0KE CHSET+I,O:NEXT I

RESTORE 410

READ A:IF A=-l THEN RETURN

FOR J=0 TO 7:READ B:POKE CHSET+A*

8+J.B:NEXT J

GOTO 380

3,56,124,174

4,56,124,234

5,56,84,214

6,56,124

251

174,254,186,68,

234,254,186,68,

54,254,186,68,5

54,214,214,186,68,

255,255,255,255,25

DATA

56

DATA

56

DATA

6

DATA

56

DATA

5, 255

DATA -1

GRAPHICS 17:P0KE 756.CHSET/256

SC=PEEK(88>+256*PEEK(89):SETCOLOR

2,0,0

DIM A<3):A(0)=2:A<l)=~40:A(2)=-2:

A<3)=40:WL=129:HL=0:TRAP 32767

A=SC+21

FOR 1=1 TO 21s? #6;"■■■■■■------«!

Hf■■■■'■ - mfvt I : POKE A, 5

J = INT(RND <1)*4) :X = J

B= A +A(J >

IF PEEK(B)=WL THEN POKE B,J+isPDK

E A+A(J)/2.HL:A=B:GOTO 530

J=(j-H) *<J<3) :IF JOX THEN 540

J=PEEK(A):P0KE A,HL:IF J<5 THEN A

=A-A(J-l>:G0T0 530

RETURN

Program 4: VIC-20 Version

100 REM HIDDEN MAZE: VIC-20 VERSION

110 PRINT"{CLEAR}";:GOSUB 360:GOSUB 480

120 PP=253
130 POKE SCR+PP,5:P0KE CMEM+PP,2

140 DIM DIR(3)
150 DIR(0)=22:DIR(1)=23:DIR(2)=21:DIR(3)=1

160 T=TI

Ilid/lm Maze - Atari ami VIC-20 Version

VIC-20 Notes
The VIC-20 version of" Hidden Maze will run

on a standard 5K VIC. Use yourjoystick-

controller to move the smiling face around

the maze, which gradually appears as you

move about. Try to reach the upper left-hand

corner of the maze as quickly as you can. You

can press the fire button to see the entire

maze for a few seconds, but you will be

"paralyzed"' for another few seconds as a

penalty.

This game is a direct translation of the

Atari version and, as such, is an illustration of

some aspects ol converting Atari programs to

the VIC. The Atari GRAPHICS 1 screen is

similar to the VIC-20 screen (20x24 vs. 22x23).

Both machines store custom characters in the

same format (but at different memory loca

tions). POKEs can be used on both machines

to manipulate redefined characters as

"shapes," such as the face used in the VIC

version.

J

170 FOR 1=0 TO 3

180 POKE CMEM+PP+DIR(I) ,5

190 POKE CMEM+PP-DIR(I),5

200 NEXT I
210 POKE37154,127:X=(NOTPEEK(37151))AND60-((PE

EK(37152)AND128)=0):POKE37154f255

211 IFX=0THEN210
215 TP=PP-22*((XAND8)>0)+22*((XAND4)>0)-((XAND

l)>0)+((XAND16)>0)
220 CHR=-(3*((XAND16)>0)+4*((XAND1)>0)+5*((XAN

D4)>0)+6*((XAND8)>0) )

230 IFCHR<3ORCHR>6THENCHR=5
240 IF(XAND32)THENPOKECC,8:FORW=1TO2000:NEXT:P

OKECC,27:FORW=1TO2000:NEXT

250 IF PEEK(SC+TP)<>32 THEN 270
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P,PK-64*(PK=129} 
190 ZP~PPOS-DIR(I):PK~PEEK(ZP):POKE Z 

P,PK-64*(PK=129) 
200 NEXT I 
210 ST=STICK(0):TPOS=PPOS+20'(ST=13)-

20*{ST=14)+{ST=7)-(ST=11) 
220 CHR=3'(ST=II)+4'(ST=7)+5*(ST~14)+ 

6'(ST=13) 
230 IF STRIGfO)=O THEN SET COLOR 2,0,1 

4:FOR W=I TO 500:NEXT W:SETCOLOR 
2,O,O:FOR W=l TO 500:NEXT W 

240 IF STRIG(O)=O THEN 240 
250 IF PEEK(TPOS) THEN 270 
260 POKE PPOS,O:POKE TPOS,CHR:PPOS=TP 

OS 
270 IF PPOS < >SC+21 THEN 170 
280 FOR 1=1 TO 50:FOR J=O TO 3 :POKE 7 

08+J,PEEK(S3770):NEXT J:NEXT I 
290 GRAPHICS 18:? 4t6;"l"Jo" •• fI;.W •• < [f}" 
300 SEC=INT«PEEK(20)+256*PEEK(19»/6 

0) 
310 ? #6;" IN" ; SEC;" SECONDS." 
320 ? #6:? #6; "press ~ to" 
330 ? #6;"play again{N}" 
340 IF STRIG(O) THEN POKE 711,PEEK(53 

770):GOTO 340 
350 RUN 
360 CHSET=(PEEK(106)-8)'256:FOR 1=0 T 

o 7:POKE CHSET+I,O:NEXT I 
370 RESTORE 410 
380 READ A:IF A=-I THEN RETURN 
390 FOR J=O TO 7:READ B:POKE CHSET+A' 

8+J,B:NE XT J 
400 GOTO 380 
410 DATA 3, 56,124,174,174,254,186,68, 

56 
420 DATA 4,56,124,234,234,254,186,68, 

56 
430 DATA 5,56,84,214,254,254,186,68,5 

6 
440 DATA 6,56,124,254,214 ,2 14,186,68, 

56 
450 DATA 1,255 ,255,255,255,255,255,25 

5,255 
470 DATA -I 
480 GRAPHICS 17:POKE 756,CHSET/256 
490 SC=PEEK(88)+256'PEEK(89):SETCOLOR 

2,0 ,0 
500 DIM A(3):A(0)=2:A(I)=-40:A(2)=-2: 

A(3)=40 :WL=129:HL=0 :TRAP 32767 
510 A=SC+21 
520 FOR 1=1 TO 21:? #6;·,'············, 

, ••••• "·:NEXT I:POKE A,S 
530 J~INT(RND(I)'4):X=J 
540 B=A+A(J) 
550 IF PEEK(B)=WL THEN POKE B,J+I:POK 

E A+A(J}/2,HL:A=B:GOTO 530 
560 J=(J+1l*(J (3) :IF J <>X THEN 540 
570 J~PEEK(A):POKE A,HL:IF J ( 5 THEN A 

=A-A(J-I):GOTO 530 
580 RETURN 

Program 4: VIC-20 Version 
lBB REM HIDDEN MAZE: VIC-20 VERSION 
11B PRINT" (CLEAR)"; :GOSUB 36B :GOSUB 48B 
12B PP=253 
13B POKE SCR+PP,5:POKE CMEM+PP , 2 
14B DIM DIR(3) 
15B DIR(B)=22:DIR(1)=23:DIR(2)=21:DIR(3)=1 
16B T=TI 

!-l idden Maze - A/ari and V/C-20 Version 

VIC-20 Notes 
The VIC-20 version of Hidden Maze will run 
on a standard 5K VIC. Use )'ourjoystick 
controller to mOve the smiling face a round 
l.he maze, which gradua lly appears as )'ou 
move about. Try to reach the upper left-hand 
corner of the maze as quickly as you can . You 
can press the fire bUllon to see the entire 
maze for a few seconds, but you will be 
"paralyzed" for another few seconds as a 
penalty. 

This game is a direct translation of the 
Atari \'ersion and , as such, is an illust ration of 
some aspects of cOll\'ening Atari programs to 
the VIC. The Atari GRAPHICS I screen is 
similar to the VIC-20 screen (20x24 vs. 22x23). 
Both machines store custom characters in the 
same format (but at different. memory loca
tions). POKEs can be used on both machines 
to manipulate redefined characters as 
"shapes," such as the face used in the VIC 
version. 

17B FOR I=B TO 3 
18B POKE CMEM+PP+DIR(I),S 
19B POKE CMEM+PP-DIR(I),S 
2BB NEXT I 
21B POKE37154,127:X=(NOTPEEK(371S1 ) )AND60-((PE 

EK (37152)AND128) =0 ) : POKE 371S4 , 2'S5 
211 IFX=0THEN21B 
2 1S TP=PP_22*((XAND8»0)+22*((XAND4»B ) - ((XAND 

1»B)+((XAND16»B) 
220 CHR=_(3*((XAND16»0)+4*((XAND1»0)+S*((XAN 

D4»B)+6*((XAND8»B)) 
23B IFCHR(30RCHR>6THENCHR=5 
24B IF(XAND32)THENPOKECC,8:FORW=lT02B0 0:NEXT:P 

OKECC,27:FORW=lT020BB:NEXT 
25B IF PEEK(SC+TP)(>32 THEN 270 



FOR THE MOST EXCITING VIDEO GAMES

AT THE LOWEST PRICES
We hove one of the largest selections of softwore available 'oryour home computer ot the lowest prices You will find oil
of the top games and office monogement software in our catalog ot from 20% to 30% below retail We also have

special offers for user groups

TRY THESE GET-ACQUAINTED SPECIALS
DISKETTE SPECIAL

FREE PLASTIC LIBRARY CASE WITH PURCHASE OF EVERY BOX OF 10

$24.95
Personally labeled for THE SOFWAPE CONNECTION by one of the most respected producers of magnetic
media Each diskette is smgie-sided and certified double density at 40 tracks To insure extended media

life, eoch diskette is manufactured with a reinforced hub-hole

10 Boxes

FOR YOUR ATARI®

COMPU-READ (Dl* or Cassette)

RASTER BLASTER <di*;

CANDY FACTORY <nk)

LUNAR LANDER cas^c™,*)

APPLE PANIC (tot.cc..*)

DR. GOODCODE'S CAVERN {DU0

STAR BLAZER en*.

GAMMA SOCCER o*«cowette)

GAMMA HOCKEY (Disk or Cassette)

Retail

$29.95

$29.95

$29.95

$24.95

$29.95

$29.95

$31.95

$29.95

$29.95

or more:

Our Price

$20.00

$20.00

$19.00

$17.00

$19.00

$20.00

$24.00

$19.00

$19.00

$22.50/box

FOR YOUR APPLE®

EGGS-IT

RASTER BLASTER

NEPTUNE

LAZERSILK

STAR BLAZER

PHASER FIRE

HIGH ORBIT

ZENITH

ANY 3 FOR JUST $50.00

Retail

$29,95

$29.95

$29.95

$29.95

$31.95

$29.95

$29.95

$34.95

Our Price

$19.00

$20.00

$19.00

$19.00

$21.00

$19.00

$19.00

$23.00

CARTRIDGE SPECIALS FOR

YOUR ATARI 400/600

Retail Our Price
CENTIPEDE $44.95 $34.95

PAC MAN $44.95 $34.95

EMBARGO $44.95 $34.95

FIREBIRD $39.95 $29.95

EXTRA SPECIALS FOR
YOUR ATARI 400/800

HK>GGER

GORFcd*)

CANYON CLIMBER

Retail Our Price

$34.95 $24.95

$39.95 $27.95

$29.95 $20.00

MAIL ORDERS: For fast delivery, send certified check,
money orders/or Visa or MasterCard number and expiration
date, fa total purchase price plus 1% or S2 minimum for post
age and handling. Add S5 for shipment outside the contin

ental US California Residents add 6% sales fax

Catalog free with any order or send $2 postage and handlinq
and your computer type to

SSRi,^ Ch2!;0©cafd orders In California call (916)
925-2666 or 800-565-1212 to obtain our new toll-free
number.

^Subject to stock on hand. Prices subject to change. 5133 Vista Del Oro Way Fair Oaks, CA 95628

FOR THE MOST EXCITING VIDEO GAMES 
AT THE LOWEST PRICES 

We hove one of fhe lorgesf selecflons of software available for your home compufer Of fhe lowesf pnces You will find a ll 
of fhe fop gcmes and office managemenf software In our cafalog of from 20% fa 30% below refall We also hove 

special offers for user groups 

TRY THESE GET-ACQUAINTED SPECIALS 
DISKETTE SPECIAL 

FREE PlASTIC LIBRARY CASE WITH PURCHASE OF EVERY BOX OF 10 

$24.95 
Personally labeled for THE SOFlWARE CONNECTION by one of fhe rrosf respecfed producers of magneflC 
media Each dlskeMe IS single-sided and certified double density of 40 frockS To Insure exfended media 

life. each d iskette IS manufacfured wlfh a reinforced hub-hole 

10 Boxes or more' $22.50/box . 
FOR YOUR ATARI® FOR YOUR APPLE® 

Retail OUr Price Retail 
COMPU-READ (0" a """"ne) $29.95 $20.00 ~ $29.95 
RASTER BLASTER (""') $29.95 $20.00 RASTER BlASTER . $29.95 
CANDY FACTORY ( 00<) $29.95 $19.00 NEPTUNE $29.95 
LUNAR LANDER (01. a """"ne) $24.95 $17.00 lAZER SILK $29.95 
APPLE PANIC ("'" a """"ne) $29.95 $19.00 STAR BlAZER $31.95 
DR. GOODCODE'S CAVERN (Di*) $29.95 $20.00 !'HASER RRE ' $29.95 
STAR BlAZER ( 00<) $31.95 $21.00 HIGH ORBIT $29.95 
GAMMA SOCCER .("'" a """"ne) $29.95 $19.00 ZENITH 534.95 
GAMMA HOCKEY (""' a Co"""e) $29.95 $19.00 

ANY 3 FOR JUST $50.00 
CARTRIDGE SPECIALS FOR 

YOUR AlARI 400/800 
EXTRA SPECIALS FOR 
YOUR AIARI 400/800 

OUr Price 
$19.00 
$20.00 
$19.00 
$19.00 
$21 .00 
$19.00 
$19.00 
$23.00 

Retail Our Price Retail OUr Price 
CENnPEDE J44.95 $34.95 
PAC MAN 544.95 $34.95 flOGGER 534.95 $24.95 

$27.95 
$20.00 

EMBARGO 544.95 $34.95 c;oRF (DO<) 539.95 
RREBIRD 539.95 $29.95 CANYON CLIMBER (OO<aCouon.) $29.95 

WE CARRY COMPLETE LINES FROM mE FOLLOWING COMPANIES' 
ADVENTU<E NTEl<NAllONAl . AACADE PtlJS • ARISCI • AlITOVATED S""UAlIONS • AIARI • AVf>J..C»J Hill G<\ME CO>H?IWI . BRODEIlSlND SOFTWARE' 

BLOGEca • Cf>J..fOIlNlA PACiFK: • COMV1ER MAGK:. LTD • CONllNENTAL SOFTWARE • DAIIWlOSI • DAIASOFT • DELIA SOFTWARE • EDUWARE 
GEIlELU SOFTWARE • HAYDEN SOFTWARE • HGtANDS COM'IJIER SERVOS . HOWARD 5O-'lWARE • IN"-OVAIM' DESGN • 1(.5 . ' -BYTE • WI< • MK:ROlA8 

MICRO PRO INTERNlAIIC»Jf>J.. • MIOlOSOfT . ·M!JSE • C»J-lINE SYSTEMS • QLJAUTY SOFTWARE • SIlU; SOFTWARE .. SOFTAF£ • SPECTllLM COMPUTERS 
STRATEGIC SMUAlIONS • SVNfRG~TIC • LNITED SOFTWARE Of Al'v'<RICA • VERSA COM\JTlNG • VOIAGER SOFTWARE 

MAIL ORDERS: for fost deliv"'Y. send certified check. 
/T'O'I€V orderS. ' or Visa or MasterCard rumber and expiration 
dote. fa rotal p.;rchose price plus 1% a S2 m inimum fO( p:>St
age and handling Add S5 fOf shipment outside the contIn
ental U.S. ColifOfnio Residents odd 6% sales to< 

COO: and Chatgecord orders In camomia coli (916) 
925-2666 or 800'555-1212 to obtain our new toll-nee 
number. 
Subject to stock on hand. Prfces subject to change. 

Cotolog free With any order or send 52 postage end handling 
end yOur computer type 10 

5133 Vista Del Oro Way fair oaks, CA 95628 
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260 POKE SCR+PP,32:POKE SCR+TP,CHR:POKE CMEM+T

P,2:PP=TP

270 IF PPO23 THEN 170

280 FORI=1TO100:POKE CCTRL,255*RND{0):NEXT:POK

ECCTRL,27

290 PRINT"{CLEAR}{REV}{PUR}YOU DID IT1":POKE36

869,240

300 SEC=INT((TI-TJ/60)

310 PRINT"{GRN}IN";SEC;"SECONDS"

320 PRINT:PRINT"{CYN}PRESS {RED}{REV}SPACE*OFF

OFFHCYN} TO":PRINT"PLAY AGAIN . {BLU} "

340 GETA$:IFAS=""THEN340

350 RUN

360 REM LOAD CHARACTER SET

365 CHSET=7168:POKE51,240:POKE52,CH/256-1:POKE

5 5,240:POKE56,CH/256-l

370 FORI=0TO7:POKECH+256+I,0:NEXT

380 READA:IFA=-1THENRETURN

390 FORJ=0TO7:READB:POKECHSET+A*8+J,B:NEXTJ

400 GOTO380

410 DATA3,56,124,174,174,254,186,68,56

4 20 DATA4,56,124,234,234,254,186,68,56

4 30 DATA5,56,84,214,254,254,186,68,56

440 DATA 6,56,124,254,214,214,186,68,56

441 DATA 7,255,255,255,255,255,255,255,255

470 DATA -1

480 POKE36869,255

485 PRINT"{CLEAR}{22 DOWN}{REV}GENERATING MAZE

'{HOME} {OFF}";
4 90 SC=768 0:CMEM=384 00:CCTRL=36879

5 00 DIMA(3):A(0)=2:A(1)=-44:A(2)=-2:A(3)=44

510 A=SC+23:WL=7:HL=32

5 20 FORI=1TO21:PRINT"{WHT}GGGGGGGGGGGGGGGGGGG"

:NEXT:POKEA,5

5 30 J=INT(RND(1)*4):X=J:POKESC+50 5,J+128:POKEC

H+505,8*RND(0)

540 B=A+A(J)

550 IFPEEK(B)=WLTHENPOKEB,J+1:POKEA+A(J)/2,HL:

A=B:GOTO530

560 J=-(J+1)*(J<3) :IF JOX THEN 540

570 J=PEEK(A):POKEA,HL:IFJ<5THENA=A-A(J-1):GOT

0530

575 PRINT"{HOME}{22 DOWN} {HOME}
";:POKESC+505,32

580 RETURN

Program 5: Apple II Version

100 REM HIDDEN MAZEsAPPLE II

VERSION

110 HOME

120 GR : REM GO INTO LO-RES MODE

130 HTAB 13: FLASH : PRINT "GENE

RATING MAZE"i NORMAL

140 REM INITIALIZE VARIABLES

150 A(0> = 2aA(l) = - 80iA(2> =

- 2iA<3) = 80

160 WL - BiHL = 7iCT = O

170 DIM M(1680)

ISO A = 859iL = 40

REM GENERATE MAZE

FOR I = 2 TO 38: FOR J = 0 TO

38

210 M(I * L + J> = WL: COLOR= Ji PLOT

L * RND (1),L * RND (l)r NEXT

: NEXT

220 M(A) = 4: GR

230 J = INT ( RND (1) * 4>iZ = J

240 COLOR= 16 * RND (1)

250 PLOT L * RND <1),L * RND <1>

190

200

Apple II Notes
The Apple 11 version of Hidden Maze uses

low-resolution graphics (40x40). The maze is

generated inside a 40x40 array, and each part

of the maze is displayed with the standard

PLOT and COLOR commands. A good en

hancement to the game would use page-flip

ping in the high-resolution mode (to quickly

flash the completed maze), and a series of

shapes for the player character.

Your player character is represented by a

white square. Use the I J,K,and M keys (I = up,

M = do\\n, ] = left, and K = right) to move the

square within the maze. Try to "escape" the

maze by reaching the upper left-hand corner

as quickly as possible. If you gel stuck, press

SPACE for a brief view of the entire maze

(you will be charged 500 extra "time units" for

this, however, and the screen will clear, erasing

all the patiis you've uncovered).

260

270

280

290

300

310

320

330

340

350

360

370

380

390

400

410

420

430

440

450

TT = PEEK ( - 16336)

B = A + A(J): IF M(B) = WL THEN

M(B) = J:M(A + A(J> / 2) = H

LeA = Bt GOTO 230

J = <J + 1) * <J < 3) s IF J <

> Z THEN 270

J ■ M(A):M(A) = HL: IF J < 4 THEN

A = A - A<J>: GOTO 230

GR :PX = 19iPY = 21i HOME

XD(O) = l:YD<0) = OsXD(l) = O

:YD(1> = liXD(2) = - 1:YD(2

) = 1:XD(3) = 1:YD(3) = 1

D(0) = 1:D<1) = 40:D(2) = 39:

D<3> = 41

REM RANDOMLY KNOCK HOLES IN

MAZE

FOR I = 1 TO 20:M((36 * RND

(1) + 2) * 40 + 38 * RND <1

)) = HLi NEXT

LOG = PX + PY * 40

FOR I = O TO 3

COLOR= M<L0C + DU>): PLOT P

X + XD(I),PY + YD(I)

C0L0R= M(LOC - D(I>): PLOT P

X - XD(I) ,PY - YD(I)

NEXT I

COLOR= 15: PLOT PX,PY

DIR = PEEK ( - 16384): IF DI

R < 128 THEN CT = CT + Is GOTO

410

POKE - 16368,0:T = PEEK < -

16336)

DIR = DIR - 128

TX = PX + (DIR = 75) - (DIR -

74)

TY = PY + (DIR = 77) - (DIR = 73)
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260 POKE SCR+PP,32:POKE SCR+TP , CHR:POKE CMEM+T 
P,2:PP=TP 

270 IF PP( >23 THEN 170 
280 FORI=lT0100:POKE CCTRL , 255*RND( 0) :NEXT:POK 

ECCTR L, 27 
290 PRINT"(CLEAR}(REV}(PUR}YOU DID IT!":POKE36 

869 , 240 
300 SEC=INT( (TI-T )/60) 
310 PRINT"(GRN}IN";SEC;"SECONDS" 
320 PRINT:PRINT"(CYN}PRESS (RED}(REV}SPACE(OFF 

OFF)(CYN} TO":PRINT"PLAY AGAIN . (BLU}" 
340 GETA$:IFA$=""THEN340 
350 RUN 
360 REM LOAD CHARACTE R SET 
365 CHSET=7168:POKE51 , 240:POKE52,CH/256-1:POKE 

55 , 240:POKE56 , CH/256 - 1 
370 FORI=0T07 :POKEC~+256+I,0:NEXT 
380 READA:IFA=-lTHENRETURN 
390 FORJ =0T07 : REA DB:POKEC HSET+A*8+J , B: NEXTJ 
400 GOT0380 
410 DATA3 , 56 , 124,1 74 ,174,254 ,186 , 68 , 56 
420 DATA4 , 56 , 124,234,234,254,186 , 68 , 56 
430 DATAS , 56 , 84 ,2 14 , 254 , 254 , 186,68 , 56 
440 DATA 6 , 56 , 12 4 , 254 , 214 , 214,186 , 68 , 56 
441 DATA 7 , 255 , 25 5,255,255 , 255 , 255 , 255,255 
470 DATA - 1 
4 80 POKE36869 , 255 
485 PRINT" (CLEAR) (22 DOWN} (REV}GENERATING MAZE 

·(HOME) (OFF)" ; 
490 SC=7680 : CMEM=38400:CCTRL=36879 
500 DIMA(3):A(0)=2:A(1)=-44: A(2)= - 2:A(3)=44 
5 10 A=SC+23:WL=7 :HL=32 
520 FORI=lT021:PRINT" (WHT }GGGGGGGGGGGGGGGGGGG " 

:N EXT :POKEA , 5 
530 J=INT(RND(1)*4 ) :X=J:POKESC+505 ,J+1 28 : POKEC 

M+ 505,8*RND(0) 
540 B=A+A(J) 
550 IFPEEK(B)=WLTHENPOKEB , J +l: POKEA+A(J)/2 ,H L: 

A=B:GOT0530 
560 J =- (J+1)*(J ( 3):IF J(>X THEN 540 
570 J=PEEK(A) :POK EA, HL:IFJ(5THENA=A-A(J- 1 ) :GOT 

0530 
575 PRINT" ( HOME) (22 DOWN} {HOME} 

"; : POKE SC+505 , 32 
580 RETURN 

Program 5: A pple II Version 
100 REM HIDDEN MAZE. APPLE II 

VERSION 
110 HOME 
120 GR. REM GO INTO LO-RES MODE 
130 HTAB 13: FLASH : PRINT "GENE 

RATING MAZE". NORMAL 
140 REM INITIALIZE VARIABLES 
150 A(O) - 2.A(1) - - 80.A(2) -

- 2.A(3) - 80 
160 WL - 8.HL ~ 7.CT - 0 
170 DIM M(1680) 
180 A = 859.L - 40 
190 REM GENERATE MAZE 
200 FOR I = 2 TO 38: FOR J = 0 TO 

38 
210 M(I * L + J) - WL: COLOR- J, PLOT 

L * RND (l),L * RND (1), NEXT 
: NEXT 

220 M(A) = 4. GR 
230 J - INT ( RND (1) * 4),Z = J 
240 COLOR- 16 * RND (i) 
250 PLOT L * RND (l),L * RND (1) 

Apple II Notes 
The Apple II versio n of I-hdden Maze uses 
low-resolution graphics (40x40). The maze is 
ge nerated inside a 40,,40 a rra y, and each pan 
ofthe maze is disp layed wilh th e sta llcIard 
PLOT and COLO R commands. A good en
hancenlenllo th e game wou ld usc page- fl ip
ping in th e high-resolutio n mode (to qui ckl y 
nash th e cOlllpleled maze). and a se ri es o f 
shapes lo r I he playe r character. 

Your p la)'e r charaClcr is represe lli ed by a 
white square. Use the 1,.1 , K, and M kc ys (I = up. 
]'v[ = down , J = left. and K = righ t) to move the 
squa re within th e maze. Try to ·'escape" the 
maze by reaching the upper left-hand corner 
as quick ly as possible. I f yo u get sLUck. press 
SPACE [or a brief view of the enl ire maze 
(you will be charged 500 extra "time un its' for 
thi s. ho wever , a nd the screen will dear, e ras ing 
a ll the paths you've ullcovered ). 

260 TT - PEEK ( - 16336) 
270 B - A + A (J) : IF M(B) - WL THEN 

M(B) - J : M(A + A(J) / 2) H 
L: A - B: GOTO 230 

280 J (J + 1) * (J < 3): IF J < 
> Z THEN 270 

290 J - M(A):M(A ) - HL, IF J < 4 THEN 
A - A - A(J): GO TO 230 

300 GR :PX - 19,PY - 21 . HOME 
3 10 XD(O) - 1:YD( 0) - 0 : XD(1) - 0 

:YD(1) - 1: XD( 2) - - 1:YD(2 
) - 1:XD(3) - l,YD(3) - 1 

320 D(O) - l:D(l) - 40:D(2 ) - 39: 
D(3) - 41 

330 REM RANDOMLY KNOCK HOLES IN 
MAZE 

340 FOR I - 1 TO 20:M«36 * RND 
(1) + 2) * 40 + 38 * RND (1 
) - HL, NEXT 

350 LOC - PX + PY * 40 
360 FOR I - 0 TO 3 
370 COLOR- M(LOC + D(I», PLOT P 

X + XD(I),PY + YD(I) 
3 8 0 COLOR= M( LOC - D(I». PLOT P 

X - XD(I),PY - YD(I) 
390 NEXT I 
400 COLOR- 15: PLOT PX,PY 
410 DIR = PEEK ( - 16384), IF DI 

R < 128 THEN CT - CT + 1: GOTO 
410 

420 POKE 16368,0.T - PEEK ( -
16336 ) 

430 DIR - DIR - 128 
440 TX - PX + (DIR - 75) - (DIR 

74) 
450 TY = PY + (DIR - 77) - (OIR 73) 
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460 IF DIR - 32 THEN GOSUB 620i

GOTO 350

470 IF M(TX + TY * 40) < > HL THEN

410

480 M(TX + TY * 40) - 15:M(PX + P

Y * 40) = HL

490 C0LOR= HL: PLOT PX,PY: COLOR=

15i PLOT TXyTYiPX = TX:PY = TY

500 IF (PX + PY * L) < > 121 THEN

350

510 FOR K = 1 TO 10

520 FOR I = 1 TO 10:A = PEEK < -

16336)1 FOR W = 1 TO 10 - I:

NEXT : NEXT

530 FOR W = 1 TO 50i NEXT : NEXT

540 TEXT : HOME i FLASH

550 FOR I = 1 TO 24) PRINT "

11! REM 39 SPACES

560 NEXT s VTAB 11: HTAB 15: PRINT

"YOU DID IT!"

570 FOR W = 1 TO 5000i NEXT

580 HOME i INVERSE

590 PRINT "YOUR SCORE:";CT

600 NORMAL

610 END

620 REM DISPLAY WHOLE MAZE

630 FOR I = 2 TO 39

640 FOR J = 0 TO 38

650 COLOR" M<I * L + J): PLOT J, I

660 NEXT J

670 NEXT I

680 FOR W = 1 TO 500: NEXT

690 CT = CT + 500i GR I RETURN

Wizard
o/Utor
By Region Cop

Visible demons and even some invisible
monsters await you as you negotiate the

mazes into the dungeons. Fight in the Arena

Beware of the Pit! The Wizard's mogic is

powerful, but may you and your warriors be
victorious!

16K Cartridge

24 K Disk $35.10

PREPPIE
By Russ Welmore from

Adventure International

This is a challenge to

all golfers (even if

you're not a

Preppie) Can you

recover your goff

ball without drown

ing or being eaten

by a swrft alligator?

Watch out for those

speeding golf carts!

Has 28 colors and

super sound.

Requires joystick. 16K Tape $23.96
GHOST
ENCOUNTERS
From JV Software

There ore 20 treasurers

hidden in 30 rooms.

Onry a fast and irv

genius ghost can

hope to sofve the

puzzles and gain the treasures. Vou've got to

try this one! A/\ A f\^

16K Tape or Disk $24.95

OVER 1,000 PROGRAMS FOR ATARI. APPLE, IBM & TRS-80

To Order Call Toll-Free

|^ 1-800-334-5562 ">
We take MASTERCARD or VISA

Please add S1 50 for postage and handling

the

PROGRRffl C6OT6R
3400A W. Wendover Ave.
Greensboro, NC 27407

(919) 855-8667

A ATARI SPECIALS
Baffle of Shlloh D. T 33.95

. Chop Lifter D 26.95

ATARI Pfotecfor ... ..D,T 28.95
JVfW Frogger D, T 26.95
Eastern Front 0, T 23.95

Space Eggs D 23.95

Sneakers D 23.95

Barvdits D 27.95

Shamus D, T 26.95

Picfcnlck Paranoia D, T 28.95

Crossfire D, I 25.00

Speedway Blast C 30.95

Track Attack D 23.95

Jawbreaker D, T 23.95

Apple Panic D, T 2245

David's Midnight Mogic D 26.00

Asteroids C 27.95

Golf Challenge D, T 19.95

Clowns & Balloons D. T 22.45

Avalanche d, T 18.36

Deadline D 38.95
Missile Command C 28.95
Raster Blaster d 23.95

Rear Guard D, T 17.95

Shattered Alliance D 31.95

Pacific Coast Highway D. T 27.95

Submarine Commander c 39.95

Shooting A/cade D, T 23.95

Zorttl D 31.95
Zorkll d 31.95

Centipede c 32.95

Threshold D 31.95

Tanktics D 23.95

Canyon Climber D. T 22.95
My First Alphabet d 27.95

Word Processor D 125.95

Micro Painter d 26.95

Jumbo Jet Pilot c 39.95

Home Filing Manager d 39.95

The Bookkeeper Kit d 199.96

D - Disk T - Cassette C ■ Cartridge
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490 COLOR= HL: PLOT PX,PY: COLOR= 
15. PLOT TX , TY,PX = TX:PY = TY 

500 IF (PX + PY * L) < > 121 THEN 
350 

510 FOR K = 1 TO 10 
520 FOR I = 1 TO 10:A = PEEK ( -

16336). FOR W = 1 TO 10 I: 
NEXT : NEXT 

530 FOR W = 1 TO 50, NEXT : NEXT 
540 TEXT: HOME • FLASH 
550 FOR I = 1 TO 24. PRINT " 

". REM 39 SPACES 
560 NEXT. VTAB 11. HTAB 15. PRINT 

"YOU DID IT!" 
FOR W = 1 TO 5000. NEXT 
HOME • INVERSE 
PRINT "YOUR SCORE. ";CT 
NORMAL 
END 
REM DISPLAY WHOLE MAZE 
FOR I = 2 TO 39 

460 IF DIR = 32 THEN GOSUB 620. 

570 
580 
590 
600 
610 
620 
630 
640 
650 
660 
670 
680 
690 

FOR J = 0 TO 38 
GOTO 350 

470 IF M(TX + TY * 40) < > HL THEN 
410 

COLOR- M(I * L + J). PLOT J, I 
NEXT J 
NEXT I 

480 M(TX + TY * 40) = 15:M(PX + P 
Y * 40) = HL 

FOR W = 1 TO 500. NEXT 
CT - CT + 500. GR • RETURN 

thp 

PROGRAm CEnTER 

Wiurd' 
of Wor 1::,..-. " 

By I"«lIcIon Cop 
Visible demons and even some invisible 
monsters O'W'Q it you os you negotiate the 
mazes into the ci.mgeons. Fight in the Alena 
BeNere of the pit! The Wllad's magic is 
pcl'N9t'fu1. but rT'ICry you and your warriors be 
victorious! 

~~ ~:'Idge __ - $35.10 

OVER 1 . PROGRAMS FOR 
To Order Call Toll-Free 
ffi 1-800-334-5562 a!C 
We toke MASTERCARD or VISA 

Please odd $1 50 fOi jXIstoge and handling. 

PREPPIE 
By Russ Willmore ',om 
Advefll u re Inlerfla l ioflar ~~~ 

Thlsis a challengeto ~:\~~~ 
all golfers (even if ,. 
you're not a L4...YL .,,., 
Preppie). Con yru t?::~:,"';ii'1 
recover your golf 
boll withoot drQ.Yr)
ing or being eaten 
by 0 swm oll;gotOl? 
Watch out fOi those 
speeding golf ca rts! 
Has 28 COIOfS and 

~~i:J~iCk 16K Tape $23.96 

From J V Sohwa,. 
There are 20 treasurers 
hidden in 30 rooms. 
Only a fa st and in
genius ghost con 
hope to solve the 
puzzles and gain the treasures. Yo..lve gol to 

hy Ih;, one! $24 95 
16K Dlsk__ • 

tho 

PROGRRm CEnTER 
340JA W Wendover Ave. 
Greensboro. NC 27407 
(919) 855-8667 

• SPECIALS 
,II\.. BatHe of Shiloh D. T 3..3.95 

Chop liner . . D 26.95 
AlARI Protector . . ..... D, T 25.95 
• . _. __ _ Frogger D. T 26.95 
Eastem Front . . . D, T 23.95 
Space Eggs .. D 23.95 
Sneakers .. . . . . . . ... D 23.95 
BancWs .. . . D 27.95 
Shamus ....... D, T 26.95 
Plcknlek Paranoia . D, T 28.95 
Crouflre .... . ... . . . . D. T 25.00 
Speedway 810$1 ... . . .. . . C 30.95 
Track Mack .. . . . .. D 23.95 
Jawbreaker . . .. . .. . D, T 23.95 
Apple PanIc ........... D. T 22A5 
David's Mkjn lghl Moglc . D 26.00 
Asteroids ............ . ...... C 27.95 
Gail Challenge . D, T 19.95 
Clowns & Balloons . D. T 22A5 
Avalanche .... . . D. T 18..36 
Deodllne ... D 38.95 
Missile Command . . .. C 28.95 
Roster Blast9l' . D 23.95 
rlear Guard ... . ..... .. ... . .. D, T 17.95 
Shattefed Alliance .......... D 31 .95 
Pacific Coast Highway ... D. T 27.95 
Submarine Commander ..... C 39.95 
Shooting Arcade D, T 23.95 
Zork I .... .... . D 31 .95 
Zork" . . .. . D 31 .95 
Centipede .... .. C 32.95 
Threshold . . . . D 31 .95 
Tonldlcs D 23.95 
Canyon Climber ....... .. .. D, T 22.95 
My First Alphabet D 27.95 
Word Proceuor . . . . . .. D 125.95 
Micro Polnt9l' ................ D 26.95 
Jumbo Jet Pilot .............. C 39.95 
Home Rllng Mcr.oger .. D 39.95 
The BooIcI<seper KH .. . D 199.96 

o - Disk T - Cassa"e C - Cartridge 
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The World

Inside

The

Computer

Fred D'Ignazio is a computer enthusiast and author ofseveral books on computers for young people. I [e is presently

working on two major projects: he is writing a series of books on how to create graphics-and-sound adventure games.

He is also working on a computer mystery-and-adventure series for young people.

As the father of two young children, Fred has become concerned wilh introducing the computer to children as a

wonderful tool rather than as a forbidding electronic device. His column appears monthly in COMPUTE!

Letters From Readers:

Software,

Sexism, And

Other Topics
Fred D'Ignazio

Associate Editor

I have received lots of mail from people who read

this column. Most people write to compliment me

and tell me I'm on the right track. But I also get

letters that are critical. I welcome both types of

letters. Please keep them coming.

Recently, I received a letter from Jan Murphy

who wrote that she had been enjoying my column

each month. Then she read the column on the

computer friend (COMPUTE!. August 1982). On

page 82, she read the following words:

Is this child a boy or a girl? The computer

friend should know.

This line profoundly angered and upset Jan.

Why? I'll let her tell you in her own words:

U7*y am I mad? I said to myself, 'How refreshing it

would be to have a friend who didn't care if you were a

boy or a girl. And this computer friend idea would be a

great chance to do that, but ifeveryone makes the computer

friend know then that chance would be wasted.'

Why "should" the computer friend know the gender

ofa child? So the friend can treat the child in an "appro

priate" way? How about letting the computer friend treat

the child like, a child instead?

I don't go around saying all men are horrible, or get

active in political things, or do many other thi>igs that

people imagine "feminists" do. I reject the term feminist; I

want human liberation, freedom for both men and

women to be who they are. So ifmy brother can't fix a car,

who cares? That makes him bad at fixing cars, not "less

masculine". And ifI like computers, why shouldn't I?

This is the kind of trap I see us allfalling into when I

read that the computerfriend "should know" the child is a

boy or a girl.

It can't be coincidence that girls often do better in

math in elementary school, yet by the time they are in the

12th grade, they can't cope with numbers. There ivere 3

out of30 in my physics class, 3 girls and 27 boys. Why do

you think I never learned which way to turn a screwdriver

until one of my (male) friends taught me, in high school?

Because "girl's" don't get building toys for Christmas,

that's why. Or telescopes, or chemistry sets, or tools. Why?
There's no reason - it's just the way things have always

been done, that's all, and we don't bother to cast off all the

old baggagefrom the past when a better way ofdoing

things turns up. (Perhaps I should say it this way: nobody

likes to give up old software.) That's natural. But (as
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Fred O'ignozio 
Associote Editor 

I have received lots of mail from people who read 
this column . Most people write to complimem me 
and tell me I'm on the right track. But I also get 
letters that a re critica l. I welcome both types of 
lette rs. Please keep them coming. 

Recentl y, I rece ived a letter from]an Murph y 
who wrote that she had been enjoy in g my column 
each month. T hen she read the column on the 
computer fri end (COMPUTE! , August 1982). On 
page 82, she read the fo llowing words: 

Is this chi ld a boy ar a girl' T he computer 
friend should know. 

T his line profo undl y angered and upset] an. 
\Nhy' I'll let he r tell you in her own words: 

Wh), am I mad? I said 10 lII),self, 'How re[>-eshing il 
would be I ,D h.ave aJl~lelld who didn't care ifyuu were a 
bo)' 01' (I gn-t. A lid 11m cOllllmterjriend idea wO llld be a 
gr~'al chance 10 do Ihal, buI if eVI'l)lOne makes Ihe com/Jllier 
f nend know Ill/Ill thai chance lUo llld IH! wasted.' 

Wh y "sholl ld"the colI/.pllter[>-iend ilnolU the gender 
of a cI:~/d? So the fnen d cantreal lhe child in an "appro
!mate wO)'? How a.boutlellmg Ihe cO II/.!JUlerjriend Ireal 
Ihl' child lilili a child insleod? 

. I don 't fJo arollnd saying alllllen are horrible, or gel 
IIctlVe m I)oittlcal th1'l1gs, or do man)' other things thai 
/)eople I,magm.e .' 'fenu'~lIsts'' do. I rejecl the tenn femin'ist; I 
want human IlberatlOlI , freedomfm' both. men and 
women lo be wh.o th.ey a're. So If III} brother can', fix a car, 
who cares? Thai ma/W!i hi1!/. bad at fixing con, 11.0/ "less 
lIIascuhne". And if l lilll! computers, why shouldn't 11 
This is the kind of tml) I see liS all falling into when I 
read Ihallhe cOlllplllerjriend "shollid 1111.010" the child is a 
bo), or a gi rI. 

ft. can't be coin.cidence thai gi1'ls ojten do bellfr in 
math in elemental)' school, )'et by the ti'llle Ih e)' are in the 
12th grade, they can 't col)e with nwnbers. There were 3 
oul of 30 in 111.)' physics class, 3 girls a:lld 27 bo)'s. Why do 
) IO'll I hi n h I 11 eve I' I eaT/wd which w a)1 10 III I'll a screwd rive r 
unlil one of my (male) friends taught me, ill high school? 
Bee(l.'1ISI' "girls" don 't gel b!lilding /.oys for c/,,-istlllas, 
Ihal 's IVh),. 0,' telescol'"s, or chelllisl'I)' sels, or lools. Wh),? 
TII.ere 's no 1'eaSOI1 - it's just the way Illitl.gs have always 
been dO'll e, Ihat's ail, and we don'l bOlher to easl. off allihe 
old baggage frolllth e !){ISI when a be/ln way of doing 
things I'lims up. (Perhaps I sh.ould say illhis wa.y: nobody 
likes /0 give UI) old softwau.} Thai 's ·Iwluml. B'III (as 
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usual) Ursula K. LeGuin has said it before, and said it

better than I ever could:

To oppose something is to maintain it.

They say here that "all roads lead to

Misknory." To be sure, if you turn your back

on Misknory and walk awayfrom it, you arc

still on the Misknory road. To oppose vul

garity is inevitably to be vulgar. You must

go somewhere else; you must have another

goal; then you walk another road.

-The Left Hand Of Darkness

(Estraven, in chapter I !)

I want our children to be people first, and doers of

great deeds, and makers ofgreat works, creators and

conservers and heroes; all these thingsjirst, and then,

later, when they know who they are and that they can do

great things, and that the world is full of wonderful

things for them to learn, when they arefirmly settled with

a sense of their worth, then, they can also learn to be boys

and girls (if it is still necessa,ry) or men and women.

But I want us to break the circle, as LeGuin would say,

and go free. That's my goal. You want kids to be able to

learn and grow, too, otherwise you wouldn't write such a

neat column. Right?

So when you make your computerfriend with your

thdd (and this goesfor both your children) please be

careful and think about what you might be doing (unco-

sciously, I knoxu) when you tell the computerfriend things

about your child. You've been pretty good sofar, using

"she" and "her" some of the time (I've noticed, yes, and I

was impressed), so keep up the good ivork.

Well, you wanted input on your idea for a computer

friend/pet. I don't know if this is quite what you had in

mind. But a computer named after the Archmage of Roke

desemes the best, and it would break my heart to see him

acting like (he computer in a bad, Heinlein novel.

Thanksfor your columns (I loved the story about

Eric and yourfloppy disks; I'm glad you didn't lose any

thing) - I'm lookingforward to Catie and Eric'sfurther

adventures.

A Response To Jan's Letter

Jan's letter was thoughtful and thought-provoking.

It angered me and upset me. It also convinced me

that I had made a serious blunder.

I spent several days thinking about what Jan

said and talking it over with my wife. I've come up

with a tentative response.

First, I'm glad Jan wrote. The issue she raises

is vital. The more "friendly" that software becomes

— the more it acts like a person - the more it will

carry hidden values. The question is: what are

those values? Are they fair to all people? Or are

they prejudiced and unfair?

Also, this issue assumes even greater impor

tance now that young children are beginning to

use personal computers. These children's values

are largely unformed or, at least, extremely malle

able. Values hidden inside computer-friend and

computer-tutor software might be easily transmit

ted to young children. Again, it's important for us,

as parents and teachers, to uncover these values

and make sure they are similar to our own values.

In this specific case, however, I'm afraid that I

disagree with Jan over whether the computer

friend should ask the child's sex. I still think il

should. It should for two reasons.

First, the child's sex is a biological fact. Second,

the child's sex is an important, perhaps decisive,

factor in determining how other people will treat

the child. For good or bad, it is too big a factor lor

the child, or the friend, to ignore. Only by dealing

with it can the child (and the friend) overcome it.

Back to reason number one: biology. For

biological reasons alone, the child's sex is a central

fact of the child's life. The child identifies herself

or himself, in part, based on that fact.

I'm not saying what that fact means. I'm not

saying that girls and boys shouldn't be free to ex

press their personalities. I'm only saying it is an

important fact and should not be covered up,

rationalized, or denied. If I were a girl or a boy

and I had a computer friend, I would want my

friend to know my sex.

Second, unlike the computer friend, the child

does not live in a vacuum. It lives in the real world.

And the real world is filled with people who dis

criminate against women and men (in different

ways, of course). Prejudice is built into the laws,

into people's values and opinions, into institutions,

and into almost every activity of our lives.

If the friend is to become a real friend, it must

learn which side of the sexual fence the child is on.

Only then will it be able to relate to the challenges

the child will face in trying to overcome the injurious

sexual stereotypes that pressure the child into a

certain kind of behavior, career, style of life, or

whatever.

This issue seems a little over-dramatized,

given the extremely simple computer friend we

have discussed so far. But a major trend in com

puter software is to anthropomorphize computers

and make them more lifelike, human, and friendly.

Computer friends in the near future won't be toy

programs to amuse preschoolers. They will be built

into silicon chips and be an intimate part of our

daily lives — in the office, in the school, and in the

home. Therefore, the type of values our ''friends"

should have is a good issue to be thinking about

right now.

What Do You Think?

Now it is your turn, readers. What do you think

about all this? Please write and tell me how you
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a re largely un formed or, at least, extremely malle
able. Values hidden inside computer- friend and 
computer-tutor software might be easily transmit
ted to you ng children. Agai n, it's important for us, 
as parents a nd teachers . to uncove r these va lu es 
and make sure they are similar to o ur own va lu es. 

In this speci fi c case, however, I'm afraid that I 
disagree with]an over whether the computer 
fri end should as k the child 's sex. I still think it 
should . It shou ld for two reasons. 

First, the chi ld 's sex is a bio logical fact. Second , 
the child 's sex is an important, perhaps decisive , 
factor in dete rmining how other people will treat 
the child . For good o r bad, it is too big a facLO r fo r 
the child , or the friend , to ignore. O nl y by dealing 
with it can the chi ld (and the friend ) overcome it. 
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Now it is your turn, reade rs. What do you th ink 
about all this? Please wri te and tell me how you 



162 COMPUT El December 1982. Issue 31

feel. Send your letters to:

Fred D'Ignasio

do COMPUTE!

P.O. Box 5406

Greensboro, NC 27403

A couple of months from now, I'll revive this

issue and print some of the most thought-provoking

letters I receive.

Computer Friends For Adults

A couple of weeks after I'd received Jan's letter, I

got a letter from IrwinJ. Davis of Bridgewater,

New Jersey. In his letter, he proposed a computer

friend for adults. Here is an excerpt from his inter

esting letter:

/ read with interest your article about building a

computerfriendfor a child. It did occur to me that the

same concept could apply to adults. Why not build into

the computer an adult personality like The Sage or Chief

Mentor. The programmer could put in all hisfavorite

sayings or aphorismsfrom secular or religious sources as

Thoreau, Montaigne, The Bible, etc. The computer could

suggest meditation exercises, relaxation techniques de

pending on how the person felt. In the past people would

keep ajournal and write sayings or thoughts of importance

in them. Why not put them into a computer under certain

categories and recall them for certain moods. Suggested

types;

The Sage or Philosopher

The Psychologist

The Swami

The Man ofAction

The Rabbi, Minister, or Priest

The programmer would have to know quite a

bit about his character, which would be a good exercise

for him.

What do you think about this adult computer

friend? Write me if this letter has given you any

ideas.

Computing In The Third World

I am tucked away in a nice little city in the U.S.

This city has every kind ofcomputer support system

I could possibly want. But what would happen if I

were a total novice who wanted to acquire a personal

computer and I lived somewhere in the Third World

(a developing country in Africa, Asia, or Latin

America)?

This was the issue posed to me when I received

a letter from J. J. Bichier, in Caracas, Venezuela.

Bichier is a bush pilot and author. He wants to get

a personal computer.

Here is his story:

/ am a bush pilot-operator, out there in South Amer

ica. Though the idea has been floating in my mindfor a

long time, a couple of months ago on a flight to Miami, I

caught up with computers.

Flight plans, maintenance, operations, costs, losses

and profits, all could nicely be automated and streamlined

down to the meanest decimals, if I put together the proper

hard- and software (within a reasonable budget) and

learned how to use it.

To the good!

Besides the naturalfascinationfor the technology

itself, my main interest in computers lies in the fact that I

am also an author.

When I think of the tedious time- and energy-

consuming process of writing large books with paper, pen,

typewriter, and dictionaries, my mind overflows with the

reams oj crumpled and unfinished versions I have to go

through In get to the final cofry. I am sixty and, besides the

hard labor, there may not be that much time available.

That's where an adequate word processor, proofreading

attached, comes in.

When I think of the possibility ofpouring schematics,

material, partial or polished chapters into the box, with

the ability to retrieve the text instantly, look at it, work on

it and store it again to maturation ofpage, chapter, book,

I drool.

I naturally surrounded myself with all the magazines

and a couple of books I couldfind, haphazardly, tofill in

the blanks. I went through them hungrily. I am learning

PETICBM BASIC and it doesn't seem thatfar off.

But all the ads do not tell the whole story. Venezuela,

my country, lies thousands of miles and weeks awayfrom

the mainstream of marketing, support and maintenance

infrastructures of any technology, computation to the

fore. That has to be considered as well. Anotherfact is my

total lack of experience with the equipment, technologies,

and skills concerned.

For weeks I have sent letters to manufacturers,

wholesalers, dealers and others, to make up my mind as to

hardware, softwares, methods and prices. I thought their

literature might fill some of the gaps. To my dismay, there

was no feedback. Nothingflat.

Since no one in my surroundings is interested enough

or possesses the necessary experience to help me, I am

calling blind: I beg of you to do so, if you would and

couldfind the time.

After reading all the ads and related articles,

promising the "ultimate tool"for so many dollars less than

their competitors and a lot of mulling over, I come up

with the following system layout:

- Commodore 8032 (main unit)

- Z RAM board (summing 96K main working

memory and Z 80 64K CPM compatible memory)

- Commodore 8250 2 mega floppy storage

- C Itoh F 10 daisy wheel silent printer

- Word Pro 5 +

- Compatible proofreader (unidentified)

- Small business management software I could

easily adapt to airplanes (unidentified)
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— Odds and cables

— Spare daisy wheels and ribbons

— Sparc floppy disks

— All user and maintenance manualsfor each piece

of equipment

— Fast access to parts, boards, chips, bits and pieces

— Summing some $5000

— To be delivered at Fort Lauderdale Executive

Airport, Florida, which is of easy reach for me.

Questions abound. Are the components wholly com

patible with each other? How reliable and gremlin proof?

Is the whole system compatible with my goal? Did 1 shoot

short of the necessary memory to manipulate the makings

of books? Etc.

My audacity may surpass my ignorance and you may

have a good laugh.

There is no 100% proof reason for me to espouse the

Commodore system rather than any other in its price

range. It just seems tofit andfor no valid reason at all I

like it. My philosophy on the matter is that whichever

system I end up with, my task will be hundreds of times

easier, once I master its particularities, learn it inside out,

and stick with it.

Another factor in favor of Commodore is that it is

represented in Caracas, though it carries a 100%c markup

over stateside retail prices. There may be some support

there. On the other hand, a son oj mine is trouble shooting

for Ohio Scientific in Venezuela. With the proper manuals

in hand, there should be no fuss to keep going.

Still, the decision is intimidating.

Another interesting challenge 1 can come up with is

this: I am trilingual, but do word processors and proof

readers existfor Spanish or French tongues? The ansiuer

to that might make of me another non-native English

writer, though most of what I have to say is a lot tastier in

its native Spanish.

This is my story. I hope your secretary will be kind

enough to let it reach you — so you may decide to help.

Whichever happens, I shall be counting the days to

thank you.

If you have any knowledge that would help

Senor Bichier, please write him directly:

Cap].]. Bichier

Apartado de Correo F.ste 60409

Caracas 1060

Venezuela

South America

Also, I would very much like to hear from

readers who know what it is like to use personal

computers outside the United States, particularly

in the Third World. In a couple of months, I will

touch on this subject again and print excerpts from

some of the letters I receive.

Upcoming: Teacher And Pet

In two months, Til return to my discussion of the

computer friend. We'll make the friend capable of

remembering things it learns from the child. Then

we'll experiment with this feature by creating a

"friendly" computer teacher and a "friendly" com

puter pet.

As you read the column and try the friend

programs, please write me with your comments

and send me copies of program enhancements you

develop —on any of the popular machines. At the

end of my discussion about computer friends, I

will print the most helpful letters and listings. ©

ZX81*"TIMEX/SINCLAIR 1000
SOFTWARE

ENTERTAINMENT* -EDUCATIONAL

•FINANCIAL PLANNING*

Introductory game tape, four 2K games & one 16K game

ONLY $3.95

16K DEEP SPACE game ONLY $5.95

Add 75C shipping and handling per order

FREE catalog send SASE to:

SOFTWARE DEVELOPMENT ASSOC.
2240 W. McRae Way, Dopt C

Phoenix, AZ 85027

AZ RESIDENTS ADD TAX

ZXBI Trademark - Sinclair Research

Time* Sinclair 1000 - Trademark Timex

EDUCATIONAL SOFTWARE
v FOR YOUR VIC

Choose From Programs Such As

• GOTCHA MATH

• ENGLISH INVADERS

• MISSPELL

$9.95 Each

► For FREE Program Catalog Call or Write:

HOUSE,
P Q BDH 325

(i!H IMhli ntll.HUWMi 48042

BBS QII3

We Handle Games For Your VIC, Too!

DRAGONS & TREASURE • VIC TREK

ASTRO COMMAND* AND MORE!

PET Educational Software Also Available
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of equi/J}JI(JII./. 
- Fast access 10 parts, boards, chijls, bils alld jlieces 
- 5 umming sOllle $ 5000 
- T o be delivered al ForI Lauderdale ExeC/llive 
AiljJor/, Florida, wh.irh is of (!Os), reach for til", 

Q/.IfJsliol/s abound. Are the com/Jonents wholly COlI/ -

ilolible wilh each olher? H ow reliable and g rellllin ImlD]? 
Is the whole system colnj){ltib/!! with Illy goal? Did I shool 
shorl of the ncCeSS(f1)l memO'I)1 /.0 'Illani/Jllia./." the mailings 
oj boo"s? Etc. 

NI)' (wdaci/.)I mfly surpass U/,y ignora.nce and ) IO'll Ufay 
have a good laugh. 

There is no 100% prooJ reason JO'r lIIe 10 eS!JOuse the 
Commodore S)lstelll rather than any other iu its jJriu ' 
rang!!. I I just sel' IIIS to ]il and Jar no valid 'reason al ali I 
Ii", il. My phiiosojlhy 0'11 the maller is Ihal whichever 
system I end nIl wilh, In)' tas" will be hundreds oj lillles 
easier, once ! master ils pa'rliculm'ities, lea'rn it inside out, 
and sliel/wilh il . 

Anolherfactor in fa vor of Commodore is that il is 
represented in Caracas, Ihough it ca'l'ries a 100% lIIar/llI jl 
ave" slaleside retail prices. There ilia), be sOllie suppaI'I 
there. On. the other hand, a son. of mine is trouble shooting 
Jar Ohio Scienlific i" Venezuela . Wilh Ihe proper manuals 
in hand, there should be no JIlSS to keeil going . 

S I.ill, Ihe decision is intilllidaling. 
Another inlCl'esting challenge I can collie uil wilh is 

this: 1 am ITilingual, but do w01·d processon and InooJ
Teaden exisl Jar S!Jallish aT French longues? The answer 
to that might make oj me a.nolher non-'I'I.atiVil English . 
writer, tlwugh most of what ! have 10 say is a lot tastier ill. 
ils native Spanish. 

This is my st01)', I hope your secretmy will be kind 
enough 10 let it "each you - so you 'I//{/)' dllcide to hel!l. 

Whichever 1w.11P'!llS, I shall be coullting the !lnys 10 
I ha.nk yo 1I .. 

I f yo u have any knowled ge that would help 
Sefior Bich ier, p lease write him d irectly: 

Cal' J. J. Bichier 
Almr/(ulo de Correo Esle 60409 
Ca meas J 060 
\l enezul'la 
Soulh America 

Also , I wo uld ve ry much like to hea r from 
readers who know what it is like to use pe rsona l 
compute rs o Ulsid e the Un ited States, particula r ly 
in the Thi rd World . In a co uple o f momhs, I will 
touch on th is subject again and prim excerpts from 
some of the lelte rs I rece ive. 

Upcoming: Teacher And Pet 
In two months, I' ll return to my discussion of the 

computer fri e nd. We' ll make the friend capa ble o f 
remembering things it lea rns from the chi ld . The n 
we' ll ex perime nt with th is feature by creating a 
" fr iend ly" com pUler teacher a nd a "fri end ly" com
pute r pe l. 

As yo u read the column an d try th e fri end 
programs, p lease write me with you r comme nts 
and send me copies o f program enhancements yo u 
develop - o n an y o f the po pular machines. Atthe 
end of my discussion about computer fri ends, I 
will prin l the most helpfu lleu e rs and listings. © 

• .. ZX81 ... TIMEXiSINCLAIR 1000 ... 
SOfTWARE 

• ENTERTAINMENT •• EDUCATIONAL. 
• FINANCIAL PLANNING. 

In troductory game tape, fo ur 2K games & one 16K game 
ONLY $3.95 

16K DEEP SPACE game ONLY $5.95 
Add 75t; shipping and handling per order 

FREE catalog send SASE 10: 
SOFTWARE OEVELOPMENT ASSOC. 

2240 W. MeRaa Way, Oept. C 
Phoenix, AZ 85027 

AZ RESIDENTS ADD TAX 
lX81 TrarJemlfk· Sincl, ir R,s",ch 
Timfll(fSincl, i, 7000 · Trademark Tl'mfll( 

Choose From Programs Such A s: 

* GOTCHA MATH * ENGLISH INVADERS * MISSPELL 

~$9.95 Each 

~ For FREE Program Catalog Call or Write : 

CD mm.OfHI'I 
[;DmpUTEPI HClUSE, .m:. 

r . O, BOH 325 
m il rOF\O . mll:: Hl iJ R n <4 80<4 2 

[3.31 6 85 · OU3 

We Handle Gomes For Your VIC , Too! 
DRAGONS & TREASURE. VIC TREK 
ASTRO COMMAND. AND MORE! 

PET Educational Software Also Available 
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High res graphics can he used for games, math equation

plotting, light pen applications, drawing designs—any

application where you want to turn on one dot on the TV

screen. This article explores high resolution graphics on

the 5K and extended 8K VIC-20.

Understanding

VIC High

Resolution

Graphics
Roger N. Trendowski

Randolph, NJ

The VIC performs high res graphics through bit

mapping the screen. Bit mapping is a method

where each clot of resolution on the screen (called a

pixel) is assigned its own bit in memory. If the bit is

one, then the pixel is on; if zero, the pixel is off.

Your screen displays 506 alpha/numeric/

graphic characters, 22 horizontal and 23 vertical.

Since each character is made of 8x8 pixels, your

screen consists of 32384 pixels. With high res

graphics, you can selectively turn off or on each of

these 32384 pixels —if you have enough memory

(more about memory requirements later). Without

enough memory, the X or horizontal coordinate

may vary from 0 to 176, and Y from 0 to 184.

VIC Technique

Bit mapping is done on the VIC using the "pro

grammable character" technique-when you POKE

a screen location with a number from within that

location. Try this on an unexpanded VIC: press

the [RUN STOP] [RESTORE] kevs,.then type in:

POKE36879,62

POKE7690,0

This places a character display code of zero in

the top middle of your screen (location 7690). An

"@" character should appear. The first POKE

turns the screen blue so that you can see the char

acter. To display this character, VIC takes the

display code and looks up the corresponding eight

lines in ROM (Read Only Memory) starting with

location 37768.

In the case of display code "0", ihe first eight

bytes (memory locations) of ROM are used - 37768

through 37775. Each eight-bit byte in ROM defines

a row of pixels which make up part of the "@"

character. Now, if the display code "1" was POKEd

instead of "'0", an "A" would be displayed — it is

stored in eight bytes of ROM starting at 32776.

The next step in understanding the bit map

ping technique is to see how programmable char

acters are changed. Since the ROM area where the

alpha/numeric/graphic characters are stored cannot

be changed by a POKE command, we must change

the VIC pointer from ROM to unused locations in

RAM (Random Access Memory). To change this

pointer, type in:

POKE36869,253

This memory location, which contains both

the character memory pointer and a screen memory

pointer, now points to RAM location 5120. The

graphic garbage on your screen represents random

data stored in the new eight-byte character RAM

locations. Hit the [RUN STOP] [RESTORE] keys

to clear the screen.

Try this short program which will show some

of the fundamentals of high res graphics and bit

mapping.

10 POKE36879,62

20 FORI = 5120TO6143:POKEI,0:NEXT

30 POKE7680,0

40 POKE36869,253

50 POKE5120,1

60 GOTO50

Look at what has happened at the top left of

the screen. A pixel has been turned on in the first

row. Line 20 of the program cleared random data

out of the RAM memory locations 5120-6143. Line

30 put a display character code of zero in 7680

(normally an (S character equals display code

zero). Line 40 changed the character pointer from

ROM to RAM location 5120. Line 50 created a new

character in the first of eight bytes that define

display character zero. The remaining seven bytes

of display character zero (locations 5121 through

5127) remain cleared, meaning their bits are equal

to zeros. Line 50 causes bit position 0 (right-most

bit in the byte) to equal one. Line 60 causes VIC to

remain in a loop so that the screen does not display

"READY" and interrupt our demonstration. A

conclusion from this exercise is that setting a bit to

one in programmable character memory (e.g.,

5120, bit #0) turns on a corresponding pixel.

Try using binary word encoding with different

values (0-255) in line 50 of the above program.

Bit# 76543210

Byte 5120 -****"«

00000001 = 1

00000010 = 2

10000000 55 128

To expand your understanding, type the

following change to the above program and run it:
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H igh res gral)hics ca /I be usnl for ga Illes . lIIalh eqllal ion 
I)lolling, light pen al)I)/iwliolls, drawing designs - any 
ajJjJiicalioll W /U! 1'l' YOli walltto turn 0 1/ one dOl on lhe TV 
scre{'Il. This orticl" {'xplo}'('s high resolutioll grajJ"'ics 01/ 

Ihl' 5K alld I'XII'11I11'I18K V/C-20. 

Understanding 
VIC High 
Resolution 
Graphics 
Roger N Trendowskl 
Rondolph. NJ 

The VIC performs high res graphics through bit 
mapping the screen. Bi t mapping is a method 
where each dOl of resolution on the creen (ca lled a 
I)ixe/) is assigned its own bit in memory. I f the bit is 
one, then the pixel is on; if ze ro, the pixel is o fT. 

Your screen displa ys 506 alp ha/numeric! 
graphic characte rs, 22 hori zonta l and 23 verti ca l. 
Since each characte r is made of x8 pixels, your 
screen consists of 32384 pixels. With high res 
graphics, you can selectively tu rn ofT or on each o f 
these 32384 pixels - if "o u have enough memory 
(more about memory requ iremellls laler). Without 
eno ugh memory, the X or horizonta l coord inate 
ma y vary from 0 lO 176, and Y from 0 LO 184. 

VIC Technique 
Bit mapping is done on the VIC using the "pro
grammable character" lechnique - when you PO K E 
a sc reen loca ti on with a number from within that 
location. Try this on an unexpanded V IC: press 
the [RUN STOP] [RESTORE] keys ,. then type in: 

POKE36879,62 
POKE7690,0 

T his places a characte r display code of zero in 
the top middle of your screen (location 7690). An 
"@" cha racter should appea r. The first POKE 
llIrns the screen blue so that yo u can see the char
acter. To display this character , VIC takes the 
display code and looks up the corresponding eight 
lines in ROM (Read Only Memory) starting with 
location 37768. 

In the case of display code "0", the first eight 
bytes (memory locations) of ROM are used - 37768 
through 37775 . Each eight-bit byte in ROM defines 
a row of pixels wh ich make up part of the "@" 

cha racte r. ow, if the display code " I" was POKEd 
instead of "0", an "An would be disp layed - it is 
stored in eight bytes of ROM sta rting at 32776. 

The next step in unde l'standing the bit map
ping technique is to see how programmable char
acters are changed. Since the ROM area where the 
alpha/numeric!graphic cha rac te rs are sto red cannot 
be changed by a POKE comma nd, we must change 
the VIC pointe r from ROM to unused locations in 
RAM (Random Access Memo r)'). To change this 
pointe r, type in: 

POKE36869,253 

This memory location , which contains both 
the character memory pointer and a screen memory 
pointer, now points LO RAM loca tion 5 120. The 
graphic garbage on your screen represents ranciOITI 
data stored in .the new eight-byte character RAM 
locations. Hit the [RUN STOP] [RESTORE] keys 
to dea l' the screen. 

Try this short program which will show some 
of the fundamentals of high res grap hics and bit 
mappIng. 

10 POKE36879,62 
20 FORI=5120T06143:POKEI,0:NEXT 
30 POKE7680,0 
40 POKE36869,253 
50 POKE5120,1 
60 GOT050 

Look at what has happened "t the LOp left of 
the screen. A pixel has been turned on in the first 
row. Line 20 of the program cleared random data 
out of the RAM memory locations 5 120-6 143. Line 
30 put a display character code of zero in 7680 
(normally an @ character equals display code 
ze ro). Line 40 changed the character pointer from 
ROM to RAM location 5 J 20. Line 50 created a new 
characte r in the first of eight bytes that define 
display characte r zero. The remaining seven bytes 
of display characte r zero (locations 5 J 21 through 
5 J 27) remain clea red, meaning their bits a re equa l 
to ze ros. Line 50 causes bit position 0 (right-most 
bit in the byte) to equal one. Line 60 causes VIC to 
remain in a loop so that the screen does not display 
" READY" and interrupt our demonstration. A 
conclusion from this exercise is that se lling a bitLO 
one in programmable character memory (e .g., 
5 120, bit #0) turns on a corresponding pixeL 

Try using binary word encoding with different 
values (0-255) in line 50 of the above program. 

B;! # 76543210 
Byte 5 120 ... "" ....... "',.."" 

00000001 = 1 
00000010 = 2 
10000000 = 128 

To expand your understanding, type the 
fo llowing change to the above program and run it: 
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You bet! Quick Brown Fox word processing software has more features

than Word Star and runs on even a standard VIC-20. And it can grow

and grow. Add memory, 80 column display, disks, evenaletter

quality printer. We'll show you how a first-class

word processor can be yours for less than $2000!
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Dealer Inquiries Invited (212) 925-8290

WORD 
PROCESSOR? 

--.. 

You bet! Quick Brown Fox word processing software has more features 
than Word Star and runs on even a standard VIC-20. And it can grow 

and grow. Add memory, 80 column display, disks , even a letter 
quality printer. We'll show you how a first-class 

word processor can be yours for less than $2000! 
It all starts with the Quick Brown Fox at $65 . 

Call or write for our free brochure 
Quick Brown Fox 548 Broadway New York NY 10012 (800) 547-5995 Ext 194 
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30 U = 0:FORJ = 7680TO770I:POKEJ,U:U = U+l:

NEXT

50 POKE5I28,1

The screen should show ;i pixel sei in the Kith

position from the left. Line 20 POKEd display

codes of O.I.2...21 into VIC's screen memory 7680

through 7701. Corresponding eight-byte blocks of

RAM. starting with 5120, are cleared except for

the bit 0 in byte 5 128 - the top row of character

number 1. Therefore, VIC turns on the corres

ponding screen pixel.

New

Programmable

Character

Memory Screen Memory

5120

5121

5122

5123

5124

5125

5126

5127

5128

5135

00000001

)
s-—-V

For

8 Byte
Display

Character
0

(Note)

For

8 Byte
Display

Characier

I

Note: When 8x16 character size is used, 16 bytes are used to

define a display character on the screen.

Display Characters

If there are 506 character positions on the screen

and only 256 possible display characters, then the

question is: how do you ("ill up the rest of the screen?

Use an obscure memory location - 36867, bit 0.

Type "NEW" and then type the following lines

without line numbers:

POKE36879,62

POKE36867, (PEEK(36867)OR1

POKE7690,0

Among graphic garbage, iwo characters should

have appeared at the top center of the screen: an

"(a " over an "A". The second line changed the

VIC to a character matrix size of 8x16 (when bit 0

of this location equals I). The VIC now uses the

first 16 bytes to define display character 0. The

third line POKEs display code zero into location

7690. In tliis way, by POKEing from 0 through 253

display codes on the screen, we can display all 506

character positions.

Memory Requirements

As mentioned earlier, bit mapping the entire screen

would require 1*2384 pixels or 4048 bytes of RAM

(32384 divided by eight bits per byte). With the

original YIC-20. you have only 3583 bytes of BASIC

RAM to work with for both the program and bit

mapping. Therefore, you will have to limit the area

of the screen you map. With a +3K or +8K memory

expander cartridge, you can map a larger portion

of the screen. It takes both the 3K and 8K expan

sions to bit map the entire screen.

When using an 8K expander, you must also

perform some extra operations. A critical step will

be to locate your high res program above screen

memory and programmable character memory. I

suggest location 8192. which is the first location in

the 8K expander. The following 8k high resolution

demonstration program will explain this

technique.

X and Y Coordinate Calculations

Given that we now know how to turn a pixel off or

on by changing a bit in programmable character

memory (5120 + ), we still must have the program

take an X or Y coordinate and translate it to the

corresponding byte number and bit location. The

following calculations must be made by the

program:

CHAR = INT(X/8)*I1 + INT(Y/I6)

This gives the display code of the character you

want to change. Next, calculate the proper row in

the character by using:

ROW = (Y/16-INT(Y/16))*16

From the CHAR# and ROW#, you can calculate

l he byte where X and Y lies.

Byte = 5120+16*CH + R0

The last calculation to be made identifies which bit

must be changed.

Bit = 7-(X-(INT(X/8)*8))

To turn on any bit with the coordinates X,Y, use

this formula:

POKE BY.PEEK (BY) OR (2 ^ BI)

Example

Program 1, for the unexpanded 5K VIC', bit maps

approximately two-thirds of the screen and allows

you to control pixel plotting with a joystick. The

portion of the screen used for high res graphics is

limited by your BASIC! RAM area. Only 1022 bytes

are left available for a BASIC program (locations

1096 to 5019). By changing the programmable

character pointer from location 5120 to 6 144 or

7168 (see Table 1), you make more bytes available

for your BASIC! program: therefore, there is less

bit map area of the screen.

In Program I, line 50 sets up parameters for

joystick control and starting X and Y coordinates.
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30 U=0:FORJ=7680T07701:POKEJ,U:U=U+ I : 
NEXT 

50 POKE5128,1 

T he scrcc n shou ld show a pixel se t in th e IOlh 
posilion from the le ft. Linc 20 POKEd di splay 
cod es o f 0, I ,2",21 il1lo V I C's screen mcmory 7080 
lhrough 770 I, Corrcspond ing eight-byte blocks of 
RA~ I , staning " 'ilh 5120. a re cleared excepl for 
the bil 0 in byLe 5 128 - t he lOp row of ch;,,'aCler 
numbe r I. Thcrefore, V Ie: llIrns on thc con 'es
pond ing screen pixel. 

New 
Progl"amm3blc 

Cha racter 
M emory Screen Memory 

5 120 
5 121 
5 122 
5 t23 

5 124 
5 125 

5 126 
5 127 

5 128 

5 135 

"T'] 
" 

Fo, 
8 Byle 
Display 
Character 
0 
(Note) 

Fo, 
8 Byle 
Display 
Character 
t 

/' 
I 

.. " O"l'-

.,'}. ,"-C;,,\, 

~ 
0000000 ' .. ' ~'1. 
(,\\i"> (..\\l'-

,, '~ '»~"!..\ .. -
()"'~ (,\\ . 

Note: When 8x 16 character s ize is used , 16 bytes arc used 10 

define a di splay character on the screen. 

Display Characters 
If lhere a re 506 character positions on the screen 
and only 256 possible display characters, then the 
question is: how do you lill up the rest o flh e screen) 
Use an obscure me mory 10caLion - 36867, bit O. 

T ype " 1 EW" and then lype the following lines 
withoLltline numbers: 

POKE36879,62 
POKE36867, (P.EEK(36867)OR 1 
POKE7690,0 

Among graphic ga rbage. t.wo characlers should 
have app~red at the tOP ce l1le r of the screen: an 
" ([1, " over an "A". The second line changed the 
V I C LO a characler matrix size of 8x 16 (when bil 0 
of this localion equa ls I). T he VIC now uses the 
lirst 16 byles 10 d eline d isplay charaClc r O. T he 
third line POKEs display cod e zero In lO 10caDon 
7690. In this way. by POKEing from 0 th rough 253 
displa y codes on the screen. we can displa y a ll 506 
charaner posilions. 

Memory Requirements 
As mentioned earlier, bit ma pping the e ntire screen 

" 'o uld req uire 32384 pixels or 4048 bylcs of RA\I 
(32384 divided by eiglll bits per byte). \I 'ith lhe 
original VI C-20. you havconl ),3583 bytes of BASI C 
RAM lO wo rk wilh I(,r both the prograllJ and bit 
mapping. T he rcfo re, yo u will have 1.0 lintit the a rca 
of the screen you map. \ Vith a + 3K or + 8K melllory 
ex pande r canridge , you can map a larger pon ion 
of the screen. It ta kes bOl.h the 3 K and 8 1Z expan
sions to bit map the enlire screen. 

vVhcn using an 8K ex pancic l-, you mus l also 
pe rform so rne ex lra ope ra tions. A critical slep will 
be LO locate yo ur high res program above sc rcen 
memory and programmable character mClllory. I 
suggest location 8 192. wh ich is the IirS! loca lion in 
the 8 1Z expander. The followin g 8K high resolulioJl 
d emonstra lion program wi ll ex plain lhis 
technique. 

X and Y Coordinate Calculations 
G iven that we now know how to turn a pi xel o fT or 
on by changing a bit in programmable characte r 
me mory (5 120 + ), we still must have the program 
take a n X o r Y coordina te and translate it to lhe 
corresponding byte numbcr and bit location. Thc 
fo llowing ca lculat ions must be made by the 
progra m : 

CHAR = INT(XJ8) *11 + INT (Y/16) 

T his gives the el isp lay code o f the charaCler you 
warlllO change . Next , calculate the proper ro\\' in 
th e character by using: 

ROW = (Y/ 16-INT(YII6) * 16 

From the C HAR# and ROW#. you can calcu late 
lhe byte where X a nd Y li es. 

By'e = 5 120 + 16*CH + RO 

The last ca lculation to be made idemilies which bil 
must be changed . 

Bi, = 7-(X-( INT(XJS)*8» 

To turn o n any bit with the coord inates X.Y . li se 
th is formula: 

POKE BY,PEEK (BY) OR (21' BI) 

Example 
Program I, for the unex panded5K VIC. bit maps 
approximatel y two-thirds of the screen and allo\\'s 
you to control pixel plotting ",ith ajovsti ck. The 
j)o rtion of the sc reen L1 sed fo r high res grap hics is 
li mited b), your BASI C RAM area. Onl )' 1022 byt.es 
arc left. avai lable for a BA SIC prog-ralll (locations 
4096 LO 50 19). By changing the prograllllllable 
character pointer from location 5 120 to (i 144 or 
7168 (see Table I), yo u make more b)' lcs available 
for )'our BASI C prograrn ; t.h erefo re. thcre is less 
bit map area of the screen . . 

In Progralll I.linc 50 SC lS up paralllclc )'s lor 
joystick conlrol and slarting X and Y coordinates. 
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Line 60 colors the screen so that pixels will show.

Line 70 clears all programmable character locations.

Line 80 changes the VIC screen to an 8x16 charac

ter matrix size. Line 90 POKEs display codes zero

through 153 in screen memory locations 7680

through 7832. If you insert an "END" statement

between lines 90 and 100, you can see the display

characters as taken from ROM. Line 100 changes

the character pointer from ROM to RAM (location

5 120). The screen clears to black because there are

no programmable characters defined in 5120 lo

7679.

The main program loop starts at line 110.

This line points to the subroutine for reading the

X and V coordinates from the joystick. {If you want

an explanation of this subroutine, look up David

Malmberg's article in the tall 1981 issue oiHome

and Educational Computing!'.) Lines 120 through 160

perform the necessary character (CH), row (RO),

byte (BY), and bit (HI) calculations and operations

to turn on a pixel. Warning: when you are playing

with the demo program, don't go out of bounds or

else you will invade other important memory loca

tions. Strange things will appear!

Example Program For 8K Expanded VIC-20

This demonstration program will bit map approxi

mately 75% of the screen, leaving 8192 bytes free

for your application program. By the way, these

8192 bytes are all located in the 8K expander. The

759? limitation results from the VIC requirement

that all screen memory and programmable charac

ter memory be resident in the VIC and not in the

8K RAM expander.

Before typing in or loading this program, type

in the following:

POKE44,32

POKE642,32

POKE8192,0

These three POKEs are critical! The first and

second commands place the new page number of

where your BASIC program will be loaded into

RAM. The page number is derived by dividing the

intended starling address by 25(5 since there are

256 bytes per page in the VIC (8192/256 = 32).

The third command zeros the first word of your

BASICS program area-a must if you expect this

thing to run. Now type in the program.

Except for a few lines, the explanation of this

8K program is the same as for the 5K demo pro

gram, except for three lines. Line 90 now contains

the starting screen address of 4096 and character

display codes up to 190. Line 100 POKEs a 205

into the character pointer to point to location 5120.

This difference (253 VS 205) is due to the dual

function that 36869 performs. Only the lower four

bits of this location contain the character memory

pointer. Line 295 is also changed. The Y represents

the maximum Y coordinate you can turn on with

the joystick.

Program 1.

EXAMPLE OF HIGH RES10 REM ORIGINAL 5K VIC

GRAPHICS

4 0 REM

5 0 DD=37154:P1=37151:P2=37152:X=10:Y=10

60 POKE36879,8:PRINT"{CLEAR}"

70 FORI=5120TO8185:POKEI,0:NEXT

80 POKE36867,PEEK(36867)OR1

9 0 FORI=0TO153:POKE768 0+I,I:NEXTI

100 POKE36869,253

110 GOSUB200

120 CH=INT(X/8)+INT(Y/16)*22

130 RO=(Y/16-INT(Y/16))*16

140 BY=5120+16*CH+RO

150 BI=7-(X-(INT(X/8)*8))

160 POKEBY,PEEK(BY)OR(2"BI)

170 GOTO110

180 REM

200 P0KEDD,127:P=PEEK(P2)AND128

210 J0=-(P=0)

220 P0KEDD,255:P=PEEK(Pl)

230 Jl=-(<PAND8)=0)

240 J2=-((PAND16)=0)

250 J3=-((PAND4)=0)

260 IFJ0=1THENX=X+1

270 IFJ2=1THENX=X-1

280 IFJ1=1THENY=Y+1

290 IFJ3=1THENY=Y-1

295 IFY>104THENY=104

300 RETURN

Program 2.

10 REM ORIGINAL 8K VIC EXAMPLE OF HIGH RES

GRAPHICS

4 0 REM

50 DD=37154:P1=37151:P2=37152:X=10:Y=10

60 POKE36879,8:PRINT"{CLEAR}"

70 FORI=5120TO8185:POKEI,0:NEXT

80 POKE36867,PEEK(36867)OR1

9 0 FORI=0TO190:POKE4 096+I,I:NEXTI

100 POKE36869,205

110 GOSUB200

120 CH=INT(X/8)+INT(Y/16)*22

130 RO=(Y/16-INT(Y/16))*16

140 BY=5120+16*CH+RO

150 BI=7-(X-(INT(X/8)*8))

160 P0KEBY,PEEK(BY}0R(2"BI)

170 GOTO110

180 REM

200 P0KEDD,127:P=PEEK(P2)AND128

210 J0=-(P=0)

220 POKEDD,255:P=PEEK(Pl)

230 Jl=-{(PAND8)=0)

240 J2=-((PAND16)=0)

250 J3=-((PAND4)=0)

260 IFJ0=1TH£NX=X+1

270 IFJ2=1THENX=X-1

280 IFJ1=1THENY=Y+1

290 IFJ3=1THENY=Y-1

295 IFY>143THENY=143

300 RETURN
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Line 60 colors the screen so that pixels will show. 
Line 70 clea rs all programmable characte r locations. 
Line 80 changes the V IC screen to an 8x 16 charac
te r matrix size. Line 90 POKEs display codes ze ro 
thro ugh 153 in screen memory loca tio ns 7680 
through 7832. If )'O U inse rt an "END" statement 
between lines 90 and 100, you can see the display 
characters as taken from ROM. Line 100 changes 
the character pointer from ROM to RAM (loca tion 
5 120). The screen clears to blacR beca use there are 
no programmable characte rs defined in 5120 to 
7679. 

T he main program loop starts at line 110. 
This line points to the subroutine fo r reading the 
X and Y coordinates fromthe joystick. (If yo u wa nt 
an exp lanation of this subroutine, look up David 
Malmberg's article in the fall 198 1 issue of Home 
fllld Educational Com/JIlting!.) Lines 120 through 160 
perform the necessa ry character (C H), row (RO), 
byte (B V), and bit (BI ) calcula ti ons and operations 
La Lurn on a pixe l. Warning: when yo u are playing 
wiLh the denlo progralTI . don'L go o ut of bounds or 
e lse yo u wi ll in vade other im portant memory loca
tions. St range things wi ll appear! 

Example Program For 8K Expanded VIC-20 
This demonstratio n program will bit map approxi
mate! y 75% of the screen , lea vi ng 8 192 bytes free 
for yo ur applica tion program. By the way, these 
8 192 bytes a re a ll loca ted in the8 K expander. The 
75% limitation resu lts from the VI C requirement 
that all screen memory and programmable charac
ter memory be resident in the VI C and not in the 
8 K RAM ex pande r. 

Before t)'ping in or loading this program, type 
in the following: 

POKE44,32 
POKE642,32 
POKE8192,O 

These three POKEs a re cri tica l! The first and 
second commands place the new page number of 
where your BASI C program will be loaded into 
RAM. The page number is de ri ved by di viding the 
inte nded starling address by 256 since th ere are 
256 bytes pe r page in the VI C (8 192/256 = 32). 
The third command zeros the first word of yo ur 
BASI C program area - a must if yo u expect this 
thin g to run . Now type in the program. 

Except fo r a few lines , the ex planation o f this 
8 K program is the sa me as fo r the 5 K demo pro
g ram, except for three li nes. Line 90 now contains 
the sta rting screen address of 4096 and character 
disp lay codes up to 190. Line 100 POKEs a 205 
into the character pointe r to point to location 5 120. 
This d iffe rence (253 VS 205) is due to the dual 
function that 36869 performs. Only the lower four 
bits or this location contain th e characte r me tTIory 

pointe r. Line 295 is a lso changed. T he Y represents 
the maxinlum Y coordinate you can turn on with 
the joystick. 

Program 1. 

10 REM ORIGINAL 5K VIC EXAMPLE OF HIGH RES -
GRAPHICS 

40 REM 
50 DD=37154:P1=37151:P2=37152:X=10:Y=10 
60 POKE36879,8:PRINT"{CLEAR)" 
79 FORI=5120TOB185:POKEI,0:NEXT 
80 POKE36867 , PEEK(36867)ORl 
90 FORI=0T0153:POKE7680+I,I:NEXTI 
100 POKE36869,253 
110 GOSUB200 
120 CH=INT(X/ 8)+INT(Y/ 16)*22 
130 RO=(Y/ 16-INT(Y/16))*16 
140 BY=5120+16*CH+RO 
150 BI=7 - (X- (INT(X/ 8)*8 )) 
160 POKEBY,PEEK(BY)OR(2"BI) 
170 GOT0110 
180 REM 
200 POKEDD,127:P=PEEK(P2 ) AND128 
210 J0=- (P=9) 
220 POKEDD,255:P=PEEK(P1) 
230 J1=-( (PAND8)=0) 
240 J2=-((PAND16 )=0) 
250 J3=- (( PAND4)=0) 
260 IFJ0=lTHENX=X+1 
270 IFJ2= l THENX=X-1 
280 IFJ1=lTHENY=Y+1 
290 IFJ3=lTHENY=Y-1 
295 IFY>104THENY=104 
300 RETURN 

Program 2. 

10 REM ORIGINAL 8K VIC 
GRAPHICS 

40 REM 

EXAMPLE OF HIGH RES -

59 DO=37154:P1=37151:P2=37152:X=10:Y=10 
60 POKE36879,8:PRINT"{CLEAR)" 
70 FORI=5120T08185:POKEI,0:NEXT 
80 POKE36867,PEEK(36867)ORl 
90 FORI=0T0190:POKE4096+I , I:NEXTI 
100 POKE36869 , 205 
119 GOSUB200 
120 CH=INT(X/8)+INT(Y/16)*22 
130 RO=(Y/16-INT(Y/16))*16 
140 BY=5120+1 6*CH+RO 
150 BI=7-(X-(INT(X/8)*8)) 
1 60 POKEBY,PEEK(BY)OR(2 A BI) 
170 GOT01l0 
189 REM 
'200 POKEDD,127:P=PEEK(P2)AND128 
210 J0=-(P=0) 
220 POKEDD,255:P=PEEK(Pl) 
230 Jl=- ((PAND8) =0) 
240 J2=-((PAND16)=0) 
250 J3=-((PAND4)=9) 
260 IFJ0=lTHENX=X+l 
270 IFJ2=lTHENX=X-1 
280 IFJ1=lTHENY=Y+1 
290 IFJ3=lTHENY=Y-1 
295 IFY >143 THENY=143 
300 RETURN 



Table 1. Important Memory Locations For

High Res Graphics

5K (Unexpanded) VIC-20

7680 Start of screen memory

5120 or

6144 or

7168

Start of special RAM for programmable

characters

63869 Pointer to character set RAM memory

253forlocation5120

254 for location 6144

255forlocation7168

36867 Sets 8x 16 dot character size

(BitO=l)

Table 2. VIC-20 With + 8K Expander

43,44 Pointer to start of BASIC Program

(Normally, 1,18; change to 1,32 for

location 8193)

642,643 Pointer to start of BASIC Program

(Normally, 0,18; change to 0,32 for

location 8192)

5120 or

6144 or

7168

Start of special RAM for programmable

characters

8192 First memory location ofBASIC program

area. Must be set to zero.

63869 Pointer to character set RAM memory,

normally 192; must be set to:

205 for 5120

206 for 6144

207 for 7168

36867 Sets 8x 16 dot character size

(Bit 0=1)

VIC-20 OWNERS
The Ultimate Expansion Board Has Arrlvedl

• 5 slot—switch selectable (not an inconvenient DIP switch) allows

control between computer mode and game mode.

• Fully buffered • Fuse protection

• Reset button • 90 day guarantee—assembled

• Auxiliary power supply jack • Write protection on one slot

• Superior quality and convenience

ORDER YOUR DATASPAN-20 TODAY!

Kit $54.95 Factory Direct Prices Assembled $79.95
Pin* $3.00 for shipping & handling

NEW! NEW! NEW!
Convert Your Commodore

8K Cartridge to 16K

Complete Kit & Instructions

S33.00 Shipping Included

Digital Interface Systems Co.

P.O. Box 8715

Portland, Oregon 97207

(503) 295-5890

VIC-20 is a iraQemark ol Commodore Business Machines

we are

commodore VIC
experts!!

(we have the lowest prices-PLUS!!)

• We sell and service only VIC-20

Computers!

• We have more in stock merchandise

than anyone!

• We give the best service in the USA!

• One day delivery express mail!

• We handle warranty and service within

24 hours!

• We give 15 day free trial on all

merchandise!

• We mail refunds within 24 hours after

receiving returns!

• We have over 500 programs—270

educational tapes—programming

aids—business—home—games!

• We mail free catalogs—specify

category you desire!

• We accept Visa and Mastercard—plus

we ship C.O.D.!

• We are the first to offer new

"in stock" items!

"BUY YOUR COMPUTER'S CHRISTMAS

PRESENT NOW!"

1. TRACTION-FRICTION LINE PRINTER

This new COM-STAR defuxe printer, prints
8%" x 11" full size letter quality single, roll

or fan fold paper, labels and etc. Impact dot

matrix bi-directional 40, 66, 80, 132

columns. Includes interface cable that

plugs direct into the VIC-20 computer, no

other costly interface is needed. List

$599.00 — Sale $399.00

2. UP TO 60K EXPANSION MODULE Aero

Space designed—6 slot—add up to 6

cartridges—switch select any program.

Start and strop any program with reset

button—not necessary to remove cartridges

or turn off computer, saves time, television

and computer (one year warranty) List

$149.00 — Sale $89.00

WE LOVE OUR CUSTOMERS
(our prices provt It)

(FACTORY-DIRECT)EIMTERPRIZES
BOX 550, BARRINGTON, ILLINOIS 60010
Phone 312/382-5244 to order

Table 1. Impo rtan t Memory Locations For 
High Res G rap hics 

5K (Un expanded) VIC-20 

7680 Start o f screen memory 

51200r Start of special RAM for programmable 
61440r characters 
7168 

63869 Poin ter to charac ter set RAM memory 
253 for location 5 120 
254 for location 6 144 
255 forlocation 7 168 

36867 Sets 8x 16 dot character size 
(Hil O= I ) 

Table 2. V I C-20 With + 8K Expander 

43,44 Poin ter to start of BASIC Program 
(Nonnally, 1,18;change to 1,32for 
location 8 193) 

642,643 Pointer to star t of BASIC Program 
(Normally, 0, 18; change to 0,32 for 
locati on 8 192) 

5120 or Start of special RAM for programmable 
61440r characters 
71 68 

8192 Fi rst me mory location of BASIC program 
area. Must be set to zero. 

63869 Pointer to character set RA M memory, 
nonnally 192; must be set to : 

205for5 120 
206 for 6144 
207for7 168 

36867 Sets 8x16 dot character s ize 
(HilO = !) 

VIC-20 OWNERS 
The Ultimate Expansion Board Has Arrlvedl 

• 5 slot- switch selectable (not an inconvenient DIP switch) allows 
control between computer mode and game mode. 

• Fully buffered • Fuse proteclion 
• Reset but!on • 90 day guarantee-assembled 
• Auxiliary power supply jack • Write protection on one slot 
• Superior Quality and convenience 

ORDER YOUR DATASPAN-20 TODAY! 
Kit $54.95 Factory Direct Prices Assembled 579.95 

Plul $3.00 lor I hipping & hlndllng 

Digital Interface SYl le ml CO. 
P.O. Box sns 
Portland, Oregon 97207 
(503) 295·5890 

NEW I NEWI NEWI 
Convert Your Commodore 

. ~ 8K Cartridge to 16K 
Complete Kit & Instructions 
533.00 Shipping Included 

VIC-20 is a Irademsrk or Commodore Business Machines. 

Q 

lOti ~~rnodDre VIC 
. experts!! 

(we have the lowest prices - PLUS!!) 

• We sell and service only VIC-20 
Computers ! 

• We have more in stock merchandise 
than anyone! 

• We give the best service In the USA! 
• One day del ivery express mail! 
• We handle warranty and service within 

24 hours! 
• We give 15 day free trial on all 

merchandise! 
• We mall refunds within 24 hours after 

receiving returns! 
• We have over 500 programs-270 

educational tapes-programming 
aids-business-home-games ! 

• We mail free catalogs- specify 
category you desire! 

• We accept Visa and Mastercard-plus 
we ·ship C.O.D.! 

• We are the first to· offer !lew 
I ~ jn s tock" items! 

"BUY YOUR COMPUTER'S CHRISTMAS 
PRESENT NOW!" 

1. TRACTION-FRICTION L1NE ·PRINTER 
This new COM-STAR deruxe printer, pri nts 
8%" x 11" full size letter quality single,. roll 
or fan fold paper, labels and etc. Impact dot 
matrix bi-directional 40, 66, 80, 132 
columns. Includes interface cable t.hat 
plugs direct into the VIC-20 computer, no 
other costly interface is needed. List 
$599.00 - Sale $399.00 

2. UP TO &OK EXPANSION MODULE Aero 
Space designed-6 slot-add· up to 6 
cartridges-switch select alJY program. 
Start and strop any program with reset 
button-not necessary to remove cartridges 
or turn off computer, saves t ime, television 
and computer (one year warranty) List 
$149.00 - Sale $89.00 

WE LOVE OUR CUSTOMERS 
(ou, price. pr_ It) 

PRDTECTD 
ENTERPRIZES (FACTORY·DIRECn 

BOX 550, BARRINGTON, ILLINOIS 60010 
Phone 3121382-5244 to order 
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For Apple Logo and Atari PILOT, this program provides a way to make the turtle draw the numeralsJrom zero to

nine. Using the techniques shown, you will be able to extend this method to include the alphabet as well. TI and Radio

Shack Logo users can build a program from the examples given.

Making The Turtle Count

David D. Thornburg

Associate Editor

With the single exception of Apple SuperPILOT,

none of the popular turtle graphics systems with

which I am familiar allows the user to freely inter

mix text and graphics. One solution to this problem

is to teach the turtle how to write!

If we are going to have the turtle draw numbers

on the screen, we should pick a number drawing

technique that lets us draw numbers of any size,

orientation, location, and color we choose. The

result will be a text display system that is more

powerful than traditional dot matrix characters.

The character field I have chosen is three

units wide and five units high. If the resultant

characters are too high and skinny on your display,

you will want to modify our method slightly to

satisfy your own taste. The turtle starts and ends

each character at the upper left corner of the grid,

with its orientation pointing up along the left edge.

Using this grid we can design die numerals we

want to draw, as shown below:

A

Each procedure for drawing consists of picking

the turtle's pen up, moving the turtle to the starling

position, putting the pen down, drawing the char

acter in one continuous motion, picking the pen

up, and moving the turtle back to its starting posi

tion and orientation. The shapes of the characters

are defined so that each line segment is either

along a grid length or along a grid diagonal. Since

the length of the diagonal is larger than the grid

length by the square root of two, our procedures

need to incorporate this number.

This is fairly easy for the Apple Logos since

they all use floating point arithmetic. Atari PILOT,

TI Logo, and Radio Shack Color Logo, however,

use only integer arithmetic. So, for these languages,

we need to find a way to approximate the multipli

cation of a number by the square root of two. Obvi

ously, we can't use the decimal number 1.414 be

cause the language won't know what to do with it.

Similarly, we can't just multiply by (1414/1000)

because, if this division is performed first, the

result will be one! But, if we first multiply the grid

size by 1414 and then do the division by 1000, the

result should be an effective approximation.

The following listings for the ten numeral
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For AN)le Logo alld Alari PI LOT, Ihis progralll prov ides a wa), to make Ih e t"rtle draw the nlllllerais [rolll uro to 
lIine. Using Ihe leelllli'll/es shown, )'Ol/ will be able 10 extend Ihis lIIethod 10 indude the alphabel as well. TI and R adio 
Shoe" Logo ,"<crs ca.//. build a I)rogralll [rolll. the exallll)[es given. 

Making The Turtle Count 
DaVid D. Thornburg 

Associate Edito r 

With the single exception of App le Super PI LOT, 
no ne of the popu lar lLInle g ra phics systems with 
which I am fa miliar a llows the use r LO freely imer
mi x text and graph ics. O ne so lutio n LO this proble m 
is to teach the lLInle how LO wri te! 

I f we are going to have the turtle draw nu mbers 
on the screen , we should pick a num ber drawi ng 
technique that le ts us draw numbers of a ny size, 
o ri entation, loca tion , and colo r we choose. Th e 
result will be a text d isplay system that is more 
powerful than traditional do t tnatrix characte rs. 

The character fi e ld I have chosen is three 
units wide and fi ve uni ts high. I f the resultant 
cha raCle rs arc too high a nd skinny on your displa y, 
you will wa m w modi fy our method sli ghtly w 
satisfy yo ur own taste. The tunic stans a nd e nds 
each character at the upper left co rner of the grid , 
with its orientation po inting up along the left edge. 

j ,----"'T'"--T""'---. 

Usi ng this grid we can design the numerals we 
want Lo draw, as shown be low: 

. .... "" .t:. 

..... rr. ..... .. 
..... ..... 1.), 

K~9: 

Each procedure for drawing consists of picking 
the lLIrtl e's pen up, moving the lLInle to the startin g 
positio n, putting the pen down, drawing the char
acter in one continuous motion, picking the pen 
up, a nd moving the lLInle back to its starting posi
tion and oriemation . T he shapes of the characte rs 
a re de fined so that each line segmem is either 
along a grid length or along a grid diagonal. Since 
the length of the diago nal is la rger than the grid 
length by the square root of two, our procedures 
need LO incorporate this number. 

T his is fa irl y easy for the Apple Logos since 
they a ll use fl oa ting poim arithmetic. Atari PI LOT, 
TI Logo, a nd Radio Shack Color Logo, however , 
use only in tege r arithmetic. So, for these languages, 
we need to find a way LO ap proximate the multipli
ca tion of a number by the sq uare root of two. Obvi
ous ly, we ca n't use the decima l number 1.4 14 be
cause the language wo n't know whatLO do with it. 
Simila rl y, we can't just multipl y by (14 14/ 1000) 
because, if this division is performed fi rst, the 
resu lt will be o ne! But, if we first multiply the grid 
SIze by 14 14 and then do the di vision by 1000, the 
result should be an e ffeCLive a pproxi mation. 

The following listings for the ten nume ral 
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procedures are shown In Apple Logo and Atari

PILOT. Users of TI Logo, Radio Shack Color

Logo, and other languages using integer arithmetic

will have to mix and match from these two sets of

procedures as needed.

BACK :SIZE * 4

PENUP

FORWARD :SIZE * 5 LEFT 90

FORWARD :SIZE * 2 RIGHT 90

PENDOWN

END

Apple LOGO

TO ZERO :SIZE

HAKE "ROOT :SIZE * 1.41421

PENUP

BACK :SI2E

PENDOWN

RIGHT 45 FORWARD :R00T

RIGHT 45 FORWARD :SIZE

RIGHT 45 FORWARD :R00T

RIGHT 45 FORWARD :SIZE * 3

RIGHT 4 5 FORWARD :ROOT

RIGHT 45 FORWARD :SIZE

RIGHT 45 FORWARD :R00T

RIGHT 45 FORWARD :SIZE * 3

PENUP

FORWARD :SIZE

PENDOWN

END

TO ONE :SIZE

MAKE "ROOT :SIZE * 1.41421

PENUP

BACK :SI2E RIGHT 90

FORWARD :SIZE LEFT 45

PENDOWN

FORWARD :ROOT

RIGHT 135 FORWARD :SIZE * 5

RIGHT 90 FORWARD :SIZE

BACK :SIZE * 2

PENUP

RIGHT 90 FORWARD :SIZE * 5

LEFT 90 FORWARD :SIZE * 3

RIGHT 90

PENDOWN

END

TO TWO :SIZE

MAKE "ROOT :SIZE * 1.41421

PENUP

BACK :SIZE

PENDOWN

RIGHT 45 FORWARD :ROOT

RIGHT 45 FORWARD :SIZE

RIGHT 45 FORWARD :ROOT

RIGHT 45 FORWARD :SIZE

RIGHT 45 FORWARD :ROOT * 3

LEFT 135 FORWARD :SIZE * 3

PENUP

LEFT 90 FORWARD :SIZE * 5

LEFT 90 FORWARD :SIZE * 3

RIGHT 90

PENDOWN

END

TO THREE :SIZE

HAKE "ROOT :SIZE * 1.41421
RIGHT 90 FORWARD :SIZE * 3

RIGHT 135 FORWARD :ROOT * 2

LEFT 135 FORWARD :SIZE

RIGHT 45 FORWARD :ROOT

RIGHT 45 FORWARD :SIZE

RIGHT 45 FORWARD :ROOT

RIGHT 45 FORWARD :SIZE

RIGHT 4 5 FORWARD :ROOT

PENUP

RIGHT 45 FORWARD :SIZE * 4

PENDOWN

END

TO FOUR :SIZE

MAKE "ROOT :SIZE * 1.41421
RIGHT 180 FORWARD :SIZE * 3

LEFT 90 FORWARD :SIZE * 3

BACK :SIZE

LEFT 90 FORWARD :SIZE * 2

Atari PILOT

*ZERO

C: #R=(#S*1414)/1000

GR: PENUP

GR: DRAW ~#S

GR: PEN YELLOW

GR: TURN 45; DRAW #R

GR: TURN 45; DRAW #S

GR: TURN 45; DRAW #R

GR: TURN 45; DRAW SS*3

GR: TURN 45: DRAW SR

GR: TURN 45; DRAW fiS

GR: TURN 45: DRAW #R

GR: TURN 45; DRAW #S*3

GR: PENUP

GR: DRAW SS

GR: PEN YELLOW

E:

*ONE

C: #R=(SS*1414)/1000

GR: PENUP

GR: DRAW -SS; TURN 90

GR: DRAW #S; TURN -45

GR: PEN YELLOW

GR: DRAW #R

GR: TURN 135; DRAW #S*5

GR: TURN 90; DRAW fS

GR: DRAW -#S*2

GR: PENUP

GR: TURN 90; DRAW *S*5

GR: TURN -90; DRAW «S*3

GR: TURN 90

GR: PEN YELLOW

E:

*TWO

C: #R=(#S*1414)/1OQO

GR: PENUP

GR: DRAW -IS

GR: PEN YELLOW

GR: TURN 45; DRAW SR

GR: TURN 45; DRAW SS

GR: TURN 45; DRAW #R

GR: TURN 45; DRAW SS

GR: TURN 45; DRAW #R*3

GR: TURN -135; DRAW #S*3

GR: PENUP

GR: TURN -90; DRAW SS*5

GR: TURN -90; DRAW SS*3

GR: RIGHT "90

GR: PEN YELLOW

E:

♦THREE

C: #R=(f»S*1414)/1000

GR: TURN 90; DRAW #S*3

GR: TURN 135; DRAW SR*2

GR: TURN -135; DRAW SS

GR: TURN 45; DRAW SR

GR: TURN 45; DRAW #S

GR: TURN 45; DRAW «R

GR: TURN 45; DRAW #S

GR: TURN 45; DRAW #R

GR: PENUP

GR: TURN 45; DRAW 3S*4

GR: PEN YELLOW

E:

♦FOUR

C: #R=(8S*1414)/1000

GR: TURN 180; DRAW #S*3

GR: TURN -90; DRAW #S*3

GR: DRAW -#S

GR: TURN -90; DRAW #S*2

TO FIVE

MAKE '

RIGHT

BACK :

RIGHT

:SIZE

"ROOT :SIZE

90 FORWARD

:SIZE * 3

90

LEFT 90 1

RIGHT

RIGHT

RIGHT

RIGHT

RIGHT

PENUP

RIGHT

45

45

45

45

45

45

PENDOWN

END

FORWARD

FORWARD :

FORWARD

FORWARD

FORWARD

FORWARD

FORWARD

FORWARD

* 1.4142

:SI2E

:SIZE

SIZE *

:ROOT

:SIZE

:ROOT

:SIZE

:ROOT

:SIZE

* 3

* 2

2

* 4

TO SIX :SIZE

MAKE "ROOT :SIZE * 1.41421

PENUP

RIGHT 90 FORWARD :SIZE * 3

RIGHT 90 FORWARD :SIZE

RIGHT 135

PENDOWN

FORWARD :ROOT

LEFT 45 FORWARD :SIZE"

LEFT 45 FORWARD :ROOT

LEFT 45 FORWARD :SIZE * 3

LEFT 45 FORWARD :ROOT

LEFT 45 FORWARD :SIZE

LEFT 45 FORWARD :ROOT

LEFT 45 FORWARD :SIZE

LEFT 45 FORWARD :ROOT

LEFT 45 FORWARD :SIZE

LEFT 45 FORWARD :ROOT

PENUP

RIGHT 135 FORWARD :SIZE * 3

PENDOWN

END

TO SEVEN :SIZE

MAKE "ROOT :SIZE * 1.41421

RIGHT 90 FORWARD :SIZE * 3

RIGHT 135 FORWARD :ROOT * 2

LEFT 45 FORWARD :SIZE * 3

PENUP

RIGHT 180 FORWARD :SIZE * 5

LEFT 90 FORWARD :SIZE

RIGHT 90

PENDOWN

END

TO EIGHT :SIZE

HAKE "ROOT :SIZE * 1.41421

PENUP

RIGHT 90 FORWARD ;SIZE

PENDOWN

FORWARD :SIZE

RIGHT 45 FORWARD :ROOT

RIGHT 90 FORWARD :ROOT

RIGHT 45 FORWARD :SIZE

LEFT 45 FORWARD :RO0T

LEFT 45 FORWARD :SIZE

LEFT 45 FORWARD :ROOT

LEFT 45 FORWARD :SIZE

LEFT 45 FORWARD :ROOT

LEFT 45 FORWARD :SI2E

LEFT 45 FORWARD :ROOT

LEFT 45 FORWARD :SIZE

RIGHT 45 FORWARD :ROOT

RIGHT 90 FORWARD :ROOT

PENUP

LEFT 135 FORWARD :SIZE

RIGHT 90

PENDOWN

END

TO NINE :SIZE

MAKE "ROOT :SIZE * 1.41421

PENUP

RIGHT 90 FORWARD :SIZE * 3

GR: DRAW -#S*4

GR: PENUP

GR: DRAW SS*5; TURN -90

GR: DRAW tfS*2; TURN 90

GR: PEN YELLOW

E:

*FIVE

C: #R=(#S*1414)/1000

GR: TURN 90; DRAW SS*3

GR: DRAW -SS*3

GR: TURN 90; DRAW 3S*2

GR: TURN -90; DRAW #S*2

GR: TURN 45; DRAW SR

GR: TURN 45; DRAW #S

GR: TURN 45; DRAW #R

GR: TURN 45; DRAW #S

GR: TURN 45; DRAW #R

GR: PENUP

GR: TURN 45; DRAW SS*4

GR: PEN YELLOW

E:

*SIX

C: #R=(#S*1414)/1000
GR: PENUP

GR: TURN 90; DRAW #S*3

GR: TURN 90; DRAW #S

GR: TURN 135

GR: PEN YELLOW

GR: DRAW SR

GR: TURN -45; DRAW SS

GR: TURN -45; DRAW SR

GR: TURN -45; DRAW #S*3

GR: TURN -45; DRAW #R

GR: TURN -45; DRAW #S

GR: TURN -45; DRAW SR

GR: TURN -45; DRAW SS

GR: TURN -45; DRAW #R

GR: TURN -45; DRAW #S

GR: TURN -45; DRAW SR

GR: PENUP

GR: TURN 135; DRAW #S*3

GR: PEN YELLOW

E:

*SEVEN

C: #R={#S*1414)/1000

GR: TURN 90; DRAW #S*3

GR: TURN 135; DRAW #R*2

GR: TURN -90; DRAW fS*3

GR: PENUP

GR: TURN 180; DRAW #S*5

GR: TURN -90; DRAW #S

GR: TURN 90

GR: PEN YELLOW

E:

*EIGHT

C: #R=(SS*1414)/1000

GR: PENUP

GR: TURN 90; DRAW #S

GR: PEN YELLOW

GR: DRAW #S

GR: TURN 45; DRAW #R

GR: TURN 90; DRAW #R

GR: TURN 45; DRAW #S

GR: TURN -45; DRAW SR

GR: TURN -45; DRAW #S

GR: TURN -45; DRAW SR

GR: TURN -45; DRAW #S

GR: TURN -45; DRAW #R

GR: TURN -45; DRAW #5

GR: TURN -45; DRAW SR

GR: TURN -45; DRAW #S

GR: TURN 45; DRAW SR

GR: TURN 90; DRAW #R

GR: PENUP

GR: TURN -135; DRAW #S

GR: RIGHT 90

GR: PEN YELLOW

E:

*NINE

C: SR=(#S*1414)/1000

GR: PENUP

GR: TURN 90; DRAW SS*3
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procedures a re shown in Ap ple Logo and Atari 
PILOT. Users ofT I Logo. Radio Shack Color 
Logo, and othe r languages using inle cre r arithmetic 
will have Lo mix and match from lhes~ two se ts of 
procedures as needed. 

Apple L(X;O 

TO ZERO : SIZE 
MAKE "ROOT :SIZE • 1.41421 
PENUP 
BACK :SIZE 
PENDOWN 
RIGHT 45 FORWARD : ROOT 
RIGHT 45 FORWARD :SIZE 
RIGHT 45 FORWARD :RDQT 
RIGHT 45 FORWARD : SIZE ' 3 
RIGHT 4S FORWARD :ROOT 
RIGHT 45 FORWARD :SIZE 
RIGHT 45 FORWARD :RQOT 
RIGHT 45 FORWARD :SIZE ' 3 
PENUP 
FORWARD :SIZE 
PENDOWN 
END 

TO ONE :SIZE 
MAKE nROOT : SIZE * 1.41421 
PENUP 
BACK ; SIZE RIGHT 90 
FORWARD : SIZE LEFT 45 
PENDOWN 
FORWARD :ROOT 
RIGH T 135 FORWARD ;SIZE * 5 
RIGHT 90 FORWARD : SIZE 
BACK : SIZE * 2 
PENUP 
RIGHT 90 FORWARD :SIZE * 5 
LEFT 90 FORWARD :SIZE * 3 
RIGHT 90 
PENDOWN 
END 

TO '!WO : SIZE 
MAKE ~ROOT :SIZE * 1.41421 
PENUP 
BACK :SIZE 
PENDOWN 
RIGHT 45 FORWARD :ROOT 
RIGHT 45 FORWARD : SIZE 
RIGHT 45 FORWARD : ROOT 
RIGHT 45 FORWARD :SIZE 
RIGHT 45 FORWARD :ROOT * 3 
LEFT 135 FORWARD : SIZE * 3 
PENUP 
LEFT 90 FORWARD :SI ZE * 5 
LEFT 90 FORWARD :SI ZE * 3 
RIGHT 90 
PENDOWN 
END 

TO THREE :SIZE 
MAKE ~ ROOT : SIZE * 1.41421 
RIGHT 90 FORWARD : SIZE * 3 
RIGHT 135 FORWARD : ROOT * 2 
LEFT 135 FORWARD : SIZE 
RIGHT 45 FORWARD : ROOT 
RIGHT 45 FORWARD :SIZE 
RIGHT 45 FORWARD : ROOT 
RIGHT 45 FORWARD :SIZE 
RIGHT 45 FORWARD : ROOT 
PENUP 
RIGHT 45 FORWARD :SIZE * 4 
PENDOwN 
END 

TO FOUR : SIZ E 
MAKE ~ROOT :SIZE * 1.41421 
RIGHT 180 FORWARD :SIZE * 3 
LEFT 90 FORWARD : S I ZE * 3 
BACK : SIZE 
LE FT 90 FORWARD : SIZE * 2 

Atari PILOT 

*ZERO 
C: IIR=( . S*1414)/1000 
GR : PENUP 
GR : DRAW -'S 
GR : PEN YELLOW 
GR : TURN 45; DRAW .R 
GR: TURN 45 ; DRAW IS 
GR : TURN 45 ; DRAW IR 
GR: TURN 45 ; DRAW 'S*3 
GR: TURN 45: DRAW IR 
GR: TURN 45; DRAW is 
GR: TURN 45: DRAW IR 
GR: TURN 45; DRAW IS*3 
GR: PENUP 
GR : DRAW I S 
GR : PEN ' YELLOW 
E, 

*ONE 
C : IIR=(IS *1414)/1000 
GR: PENUP 
GR: DRAW - ' S; TURN 90 
GR : DRAW I S ; TURN -45 
GR : PEN YELLOW 
GR : DRAW IR 
GR : TURN 135 ; DRAW IS*5 
GR : TURN 90; DRAW IS 
GR: DRAW - 15*2 
GR: PENUP 
GR : TURN 90; DRAW IS*5 
GR: TURN -90; DRAW 'S*3 
GR: TURN 90 
GR: PEN YELLOW 
E, 

'TWO 
C: 'R=( I S*14 1 4)/1000 
GR: PENUP 
GR: DRAW - I S 
GR: PEN YELLOW 
GR: TURN 45 ; DRAW IR 
GR: TURN 45; DRAW IS 
GR : TURN 45; DRAW iR 
GR: TURN 45 ; DRAW IS 
GR : TURN 45; DRAW IR*) 
GR: TURN -135 ; DRAW IS*3 
GR: PENUP 
GR: TURN - 90; DRAW IS*5 
GR: TURN ~ 90; DRAW IS*3 
GR: RIGHT r 90 
GR: PEN :YELLOW 
E, 

*THREE 
C: #R=(IS*1414)/1000 
GR: TURN 90; DRAW 15*3 
GR : TURN 135 ; DRAW IR*2 
GR: TURN - 135; DRAW IS 
GR: TURN 45; DRAW IR 
GR: TURN 45 ; DRAW IS 
GR: TURN 45 ; DRAW IR 
GR : TURN 45 ; DRAW IS 
GR : TURN 45 ; DRAW IR 
GR: PENUP 
GR : TURN 45; DRAW IS*4 
GR : PEN YELLOW 
E, 

*FOUR 
C: I R=(IS*1414) / 1000 
GR : TURN 180; DRAW I S*3 
GR : TURN - 90; DRAW ' I S*3 
GR : DRAW - ' S 
GR: TURN - 90 ; DRAW ' S*2 

BACK :SIZE * 4 
PENUP 
FORWARD :SIZE * 
FORWARD :5IZE * 
PENDOWN 
END 

TO FIVE :SIZE 
MAKE ~ROOT :SIZE 
RIGHT 90 FORWARD 
BACK :5IZE * 3 
RIGHT 90 FORWARD 
LEFT 90 FORWARD 
RIGHT 45 FORWARD 
RIGHT 45 FORWARD 
RIGHT 45 FORWARD 
RIGHT 45 FORWARD 
RIGHT 45 FORWARD 
PENUP 
RIGHT 45 FORWARD 
PENDOWN 
END 

TO SIX :SIZE 
MAKE "ROOT : SIZE 
PENUP 
RIGHT 90 FORWARD 
RIGHT 90 FORWARD 
RIGHT 135 
PENDOWN 
FORWARD : ROOT 
LEFT 45 FORWARD 
LEfT 45 FORWARD 
LEFT 45 FORWARD 
LEFT 45 FORWARD 
LEFT 45 FORWARD 
LEFT 45 FORWARD 
LEFT 45 FORWARD 
LEFT 45 FORWARD 
LEFT 45 FORWARD 
LEFT 45 FORWARD 
PENUP 

5 LEFT 90 
2 RIGHT 90 

, 1. 41421 
: S I ZE * 3 

: SIZE * 2 
:SIZE , 2 

: ROOT 
:SIZE 
:ROoT 
: S I ZE 
: ROOT 

:5IZE , 4 

, 1.41421 

: S I ZE , 3 
: SI ZE 

: SIZ~ 
: ROOT 
: SIZE , 3 
: ROOT 
: SIZE 
: ROOT 
:SIZE 
: ROOT 
: SIZE 
: ROOT 

RIGHT 135 FORWARD : SIZE * 
PENDOWN 
END 

TO SEVEN . :SIZ£ 

3 

MAKE ~ROOT :SIZE * 1.41421 
RIGHT 90 FORWARD : SI ZE * 3 
RI GHT 13 5 FORWARD :ROOT * 2 
LEFT 45 FORWARD : SIZ E * 3 
PENUP 
RIGHT 180 FORWARD :SIZE * 5 
LEFT 90 FORWARD :SIZE 
RI GHT 90 
PENDOWN 
END 

TO EIGHT :SIZE 
MAKE "ROOT : SIZE , 1. 41421 
PENUP 
RIGHT 90 FORWARD : SIZE 
PENDOWN 
FORWARD : SIZE 
RIGHT 45 FORWARD : ROOT 
RIGHT 90 FORWARD : ROOT 
RIGHT 45 FORWARD :SIZE 
LEFT 45 FORWARD : ROOT 
LEFT 45 FORWARD : SIZE 
LEFT 45 FORWARD : ROOT 
LEFT 45 FORWARD : SIZE 
LEFT 45 FORWARD : ROOT 
LEFT 45 FORWARD : SIZE 
LEFT 45 FORWARD : ROOT 
LEFT 45 FORWARD :SIZE 
RIGHT 45 FORWARD : ROOT 
RIG HT 90 FORWARD : ROOT 
PENUP 
LEFT 135 FORWARD :SIZE 
RIGHT 90 
PENDOWN 
END 

TO NINE : SIZE 
MAKE "ROOT : S IZE * 1 .414 21 
PENUP 
RIGHT 90 FORWARD :SIZE * 3 
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GR DRAW - ' S*4 
GR PENUP 
GR DRAW ' 5* 5 ; TURN - 90 
GR DRAW I S* 2 ; TURN 90 
GR PEN YELL OW 
E, 

*FIVE 
C, I R={'S*1414 )/1000 
GR : TURN 90; DRAI'l #S *3 
GR: DRAW - 15*3 
GR: TURN 90; DRAW I S*2 
GR: TURN -90; DRAW IS* 2 
GR: TURN 45; DRAW IR 
GR : TURN 45; DRAW I S 
GR : TURN 45 ; DRAW . R 
GR : TURN 45 ; DRAW IS 
GR : TURN 45; DRAW IR 
GR: PENUP 
GR: TURN 45 ; DRAW 15*4 
GR : PEN YELLOW 
E, 

*5 IX 
C, IR=(IS*1414} / 100O 
GR : PENUP 
GR: TURN 90 ; DRAW IIS* 3 
GR : TURN 90 ; DRAW IS 
GR: TURN 135 
GR : PEN YELLOW 
GR: DRAW IR 
GR : TURN -45; DRAW 'S 
GR : TURN -45; DRAW ,R 
GR : TURN -45: DRAW is *3 
GR: TURN -4 5 : DRAW 'R 
GR: TURN -4 5 : DRAW 'S 
GR: TURN -4 5 ; DRAW IR 
GR : TURN -4 5 : DRAW IS 
GR: TURN -45 ; DRAW 'R 
GR: TURN - 45; DRAW IS 
GR : TURN -45; DRAW ,R 
GR : PENUP 
GR : TURN 135 ; DRAW IS*3 
GR : PEN YELLOW 
E, 

*SEVEN 
C: t R=(I5*1414 )/1000 
GR : TURN 90; DRAW #S *3 
GR : TURN 135 ; DRAW IIR*2 
GR: TURN -90; DRAW is*3 
GR : PENUP 
GR: TURN 1 80; DRAW IS*5 
GR: TURN -90; DRAW I S 
GR: TURN 90 
GR: PEN YELLOW 
E, 

*EIGHT 
C, IIR=(IS*1414 }/1000 
GR : P ENUP 
GR : TURN 90 , DRAW ' S 
GR : PEN YELL OW 
GR: DRAW IS 
GR: TURN 45, DRAW 'R 
GR: TURN 90 ; DRAW IR 
GR: TURN 45: DRAW IS 
GR: TURN -45 ; DRAW 'R 
GR : TURN -45, DRAW IS 
GR: TURN - 45 ; DRAW ,R 
GR: TURN -45 ; DRAW 'S 
GR: TURN - 45; DRAW 'R 
GR: TURN - 45 , DRAW IS 
GR : TURN -45; DRAW OR 
GR : TURN -45, DRAW I S 
GR : TURN 45, DRAW IR 
GR: TURN 90: DRAW 'R 
GR: PENUP 
GR: TURN - 13 5 ; DRAW is 
GR: RIGHT 90 
GR: PEN YELLOW 
E, 

*NINE 
C: IR={ I S*1414)/1000 
GR : PENUP 
GR : TURN 90; DRAW #S *3 
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RIGHT 90 FORWARD :SIZE

RIGHT 135

PENDOWN

FORWARD :ROOT

LEFT 45 FORWARD :SIZE

LEFT 45 FORWARD :ROOT

LEFT 45 FORWARD :SI2E

LEFT 45 FORWARD :ROOT

LEFT 45 FORWARD :SIZE

LEFT 45 FORWARD :ROOT

LEFT 45 FORWARD :SIZE

RIGHT 180 FORWARD :SIZE

RIGHT 45 FORWARD :ROOT

RIGHT 45 FORWARD :SIZE

RIGHT 45 FORWARD :ROOT

PENUP

RIGHT 45 FORWARD :SIZE '

PENDOWN

END

GR:

GR:

GR:

GR:

GR:

GR:

GR:

GR:

GR:

GR:

GR:

GR:

GR:

GR:

GR:

GR:

GR:

GR:

E:

TURN 90; DRAW #S

TURN 135

PEN YELLOW

DRAW #R

TURN -45;

TURN -45;

TURN -45;

TURN -45;

TURN -4 5;

TURN -4 5.

-45;

DRAW #S

DRAW #R

DRAW SS

DRAW SR

DRAW SS

DRAW

DRAW #S

DRAW #S*3

with the rest of the readers.)

Now, with this procedure in hand, LOGO

users should try entering something like:

CLEARSCREEN

NUMB |ONE FIVE NINE SEVEN] 5

#R to see what happens.
TURN

TURN 180

TURN 45; DRAW SR

TURN 45; DRAW SS

TURN 45; DRAW SR

PENUP

RIGHT 45; DRAW #S»4

PEN YELLOW

Now thai these characters have been defined,

it is easy to place a numeral anywhere you want on

the graphics screen. For example, if (in LOGO)

you enter:

CLEARSCREEN

HIDETURTLE

TWO 10

you will sec the numeral 2 on the screen.

1597

Experiment with different numbers, sizes,

starting points, and orientations. You will find that

you can print numbers at any angle. This is very

handy lor labeling graphs.

In Atari PILOT, the length of the grid unit is

given by #S, so you must first enter:

C: #S=10

U: *T\VO

to get this result.

Rut what about numbers longer than one

digit? How does one print these? A LOGO proce

dure to print multiple digit numbers (using recur

sion) is shown below (you have been reading the

"Friends of the Turtle" columns on recursion,

haven't you?):

TO NUMB :LIST :SIZE

IF:LIST= [][STOP]

RUN SENTENCE FIRST :LIST :SIZE

PENUP

RIGHT 90 FORWARD :SIZE * 4 LEFT 90

PENDOWN

NUMB BUTFIRST :LIST :SIZE

END

(Note: crafty Atari PILOT programmers will find

at least two alternate ways to do this. At least one of

these people will be kind enough to share the results

Expanding these ten numerals to the full

alphabet is fairly straightforward. Any takers?

Scotch Diskettes
Rely on Scotch* diskettes to keep your valu

able data safe. Dependable Scotch diskettes

are tested and guaranteed error-lree The low

abrasivity saves your read/wnte heads.

They're compatible with most diskette dnvps

(800)235-4137

Deaie< Inquiries

invilet)

PACIFIC

EXCHANGES
100 Foothill Bk-d
San Luis Obispo. CA

93401 InCal.call

[800) 592- 5935 or
(805) 543-1037
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RIGHT 90 FORWARD : SIZE GR : TURN 90; DRAW IS 
RIGHT 135 GR: TURN 135 
PENDOWN GR: PEN YE LLOW 
FORWARD :ROOT GR: DRAW #R 
LEFT 4 5 FORWARD :SIZE GR : TURN -45; DRAW OS 
LEFT 45 FORWARD : ROOT GR: TURN -45; DRAW 'R 
LEFT 45 FORWARD :S I ZE GR : TURN - 45 ; DRAW IS 
LEFT 45 FORWARD : ROOT GR : TURN -4 5; DRAW IR 
LEF'l' 45 FORWARD :SIZE GR: TURN -4 5 ; DRAW IS 
LEFT 45 FOR\iARD : ROOT GR: TURN - 4 5; DRAW 'R 
LEFT 45 FORWARD :SIZ E GR: TURN -4 5 ; DRAW IS 
RIGH T 180 FORWARD : SIZE • 3 GR: TURN 180; DRAN OS*3 
RIGHT 45 FORWARD : ROOT GR : TURN 45; DRAW fR 
RIGHT 45 FORWARD : SIZE GR : TURN 45; DRAW IS 
RIGHT 4 5 FORWARD : ROOT GR : TURN 45; DRAW IR 
PENUP GR: PENUP 
RIGHT 45 FORNARD :SIZE • 4 GR: RIGHT 45; DRAW 15 *4 
PENDOWN GR: PEN YELLCM 
END E, 

Now that t.hese characte rs ha ve been defined , 
it is easy to place a numeral anywhere you wan t o n 
the graphics sc ree n. For exa mple, if (i n LOGO) 
yo u ente r: 

CLEARSCREEN 
HIDETURTLE 
TWO 10 

)"o u will see the nume ral 2 on the sc reen. 

In Atari PI LOT, the length of the grid unit is 
give n by #5, so you must first enter : 

C: # S=10 
U, ' TWO 

to get thi s result. 
But what abo ut nllmbe l~s lo nger than o ne 

digit? How does one prim these' A LOGO proce
dure to print multiple digit numbers (using recur
sion) is shown below (you hllve bee n reading the 
"Fri end s ofrhe T urtle" columns on recursion , 
haven't you?): 

TO NUMB ;LIST ;SIZE 
IF ;LIST = [J [STOPI 
RUN SENTENCE FIRST :LIST :SIZE 
PENUP 
RIGHT 90 FORWARD ,SIZE · 4 LEFT 90 
PENDOWN 
NUMB BUTFIRST :LIST ,SIZE 
END 

(N ot.e: cra fty Ata ri PILOT programmers will find 
at least two alternate ways to do this. At least o ne o f" 
these people wi ll be kind e nough to sha re the results 

with t he rest of the read e rs. ) 
Noll'. with thi s proced ure in hanel. LOGO 

usc ,:s should try entering something like: 

CLEARSCREEN 
NUMB lON E FIVE NINE SEVENIS 

to see what ha ppens. 

1597 
Experimelllwith d ifferentnulllbers, sizes, 

startin g po ints. and o rie ntatio ns. YO LI will find that 
YOLI ca n print numbers at any ang le . This is very 
handy lo r labeling grap hs. 

Expanding I.hese ten numerals to the fu ll 
a lphabe t is fair ly straightforward. Any take rs' 

. Scotcti Diskettes 
Rely on Scotch- diskettes to keep your val u
able data sale. Dependable Scotch diskenes 
are lested and guaranteed error-free. The low 
abra sivity saves your read/write heads. 
They're compahble with most dlskenednvps. 

(800)235-4137 :-::-. .;j 

(Jealer InQUIries 
Invlle<:I 
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Review:

Supergraphics

For PET
Elizabeth Deal

Malvern, PA

Supergrapkics, written by John Fluharty, is a lan

guage extension for PET/CBM computers. Ver

sions are available for Upgrade and 4.0 systems, 40

and 80 column. A ROM version (for $19000 or

SA000 location) is currently available. The RAM

versions are being discontinued.

First Impressions

Supergraphics seems to be a well thought out en

largement of the PET's resident BASIC interpreter.

Its Turtle graphics, commands to plot lines in

quarter-graphics mode, and general picture

handling make it an ideal graphics package for

children and adults who daily face the need to

move spaceships around the screen.

The program does ever) thing as described in

the advertising and in the book. The book is dear

and concise.

All commands work without a glitch. The

mnemonics are well chosen, and there is no am

biguity. Kids can use the system and have, in fact,

for over a year in various schools. Several similarities

to the Radio Shack language permit children to

switch between the PET and the other computer

with little difficulty. Words such as CLS and HOME

are understood by both languages. PRINT-at is a

new concept for PET users, but is easy to grasp

and quite efficient.

The housekeeping is fine. The PET is left in a

relatively clean state during and after use, and

even the memory locations used by such common

Utilities as the Toolkit and Power have not been

clobbered (though some utilities might get

disabled).

The demonstration programs are dazzling,

though somewhat misleading. Some things arc a

bit more difficult to do than the demo would

suggest. But then graphics are always tough. The

package is well worth the money, and John Fluharty

should be congratulated for enriching the PET's

vocabulary.

Graphics Commands

There are commands to clear the screen, reverse it,

place cursor home, and to list a program on a

printer in program or direct mode. A dump of the

screen to a printer is supported, but is not quite

accurate (quotes are replaced by single quotes).

You may switch text/graphic modes without POKE-

ing. Screen images can be transferred to several

adjacent alternate areas, permitting animation by

quick transfers. The screen cannot be saved, but

alternate areas can, so the effect is almost the same.

This method is particularly useful to tape users.

Saving is done through the monitor.

Quarter-graphics commands include setting

and turning off points, drawing lines, drawing

boxes, and filling them. Lines can be drawn in

normal X-Y coordinates (0,0 in the upper left-hand

corner) or in polar coordinates (0,0 in the center of

the screen). The 80-column program supports 2:1

scaling of the X-axis. Lines and boxes drawn in

quarter-graphics mode can be moved by the MOVE

command. The motion can preserve whatever

non-quarter-graphics characters are already on the

screen. The unit of motion is quarter-graphic, that

is, half a row or half a column at one time.

Normal size graphics commands include print

ing at specified coordinates, Radio Shack fashion

(PRINT@col,row;"string"), defining a window for

further operation, moving a window in four direc

tions, filling one with a desired character, saving

one in an alternate area, and bringing it back.

Reversal of a window can't be done.

You may move anything you draw. You can

put a spectacular spaceship on the screen using the

PRINTS command (or normal PRINT or POREs).

define its boundaries with CSET X,Y,X1,Y1 and

zoom it around with words such as CMOVEU:

CMOVEL. Diagonal motion is done by pairs, as in

CMOVED:CMOVER. Motion is lightning-fast;

you need PAUSE to keep it under control. More

than one object can be moved "at the same time,"

but you'll need to keep track of the definitions, a

process neither as easy nor as fast as it might seem.

The book provides little programming help in

thinking graphics. Demonstration programs are

hard coded with numbers, so you're on your own

in the normal world of tedious graphics house

keeping. (Where are we, where are we going, what

is there, what do we do if something is or isn't

there, take it off, redraw, and back to start.

Pheew!)

These block move commands get plenty of

use. One-object motion is unquestionably splendid.

Two or three objects — such as the background that

wraps around or continuously scrolls left to right,

and two competing spaceships controlled by users

— get a bit sluggish. The reason is that you have to

keep track of who is where at the moment, and you

have to keep track of collision with another

spaceship or walls of the screen. Even though it
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SlIpergra./)hics, written by J o hn Fluharty, is a lan
guage ex tensio n for PET/CBM compute rs. Ver
sions a re ava ilable for Upgrad e <, nd 4 .0 systems, 40 
and 80 column . A ROM version (for S 19000 or 
$AOOO location) is currenLly available . The RAM 
ve rsio ns a re being discontinued. 

First Impressions 
Supergra.phics seems to be a well tho ught out en
large ment of the PET's resident BASIC interpreLer. 
ILs Turtle graphics, commands to ploL lines in 
qua rte r-gra phics mode , and gene ral picture 
handling ma ke iL an idea l gra phics package for 
children and adults who d ail y face the need to 
move spaceships around the sc reen. 

The program does everything as described in 
the ad ve rtising and in the book. The book is clear 
and concise. 

All commands wo rk without a glitch. The 
InnelTIonics a re well chosen , a nd the re is no am
bi g uity. Kids ca n Li se th e syste m a nd have, in r~l Cl, 
for ove r a yea r in va rioll s schools. Several similarities 
to the Radio Shack la nguage permit childre n to 
switch between the PET and the oLh er compute r 
with little difficulty. Words such as CLS and HOME 
are unde rstood by both la nguages. PRI NT-aL is a 
new concept fo r PET users , but is easy to grasp 
and quite ef£i cient. 

The ho usekeeping is tine. The PET is left in a 
relatively clean state during and after use, a nd 
even the me mo ry locations used by such common 
utiliti es as the T ool/,it and Power have not been 
clobbered (though some utilities might get 
disabled ). 

The de monstration programs are dazzling, 
Lh ough somewhat misleading. Some things a re a 
bit more difficulL to do than the demo wou ld 
suggest. But then graphics a re always tough. The 
package is we ll worth the money, and J ohn Fluharty 
should be congratulaLed for enriching the PET's 
vocabula ry. 

Graphics Commands 
There a re cOlllma ncis to clear the screen, reverse it , 
place cursor home, and to IisL a program on a 

printe r in program or direct mode. A dump of the 
screen to a printer is supported, but is not quite 
accurate (quotes are replaced by single quotes). 
Vo umay switch text/graphic modes withouL POKE
ing. Screen images can be transferred to seve ral 
adjacent alternate areas, permitting animatio n by 
quick transfers. The screen cannot be saved , but 
alternate areas can , so the effect is a lmost the same. 
This method is pa rticula rl y useful to tape users. 
Saving is d one through the moniLo r. 

Quarter-graphics commands include setting 
and turning off points, drawing lines, drawing 
boxes , and fillin g them. Lines can be drawn in 
normal x-v coord inaLes (0,0 in the uppe r left-hand 
co rner) or in pola r coordinates (0,0 in the center of 
the screen). T he SO-column progra m su pports 2: I 
scaling of the X-axis. Lines and boxes drawn in 
quarter-graphics mode can be moved by the MOVE 
command . The motion ca ll prese rve whateve r 
non-quarte r-graphics characters are already on the 
screen. The unit of motion is quarter-g raphic, that 
is, half a row or half a column at one time. 

Normal size graphics commands include print
ing at specified coordinaLes , Radio Shack fas hion 
(PRI NT@col,row;"string") , definin g a window for 
further operation, moving a window in four d irec
tions , filling one with a desired character, saving 
one in an alternate area, a nd bringing it back. 
Reve rsa l o f a window can't be done. 

You may move anything yo u draw. Yo u can 
put a spectac ula r spaceship on the screen using the 
PRI NT@ command (or normal PRI NT or POKEs) , 
d e fin e its boundaries wiLh CSET X, Y ,X I, Y I and 
zoom it arounc\ with words such as CMOVEU: 
CMOVE L. Diagonal motion is d one by pairs, as in 
CMOVED: CMOVER. Motion is lightning-fast; 
yo u need PA USE to keep it under control. More 
than one object can be moved "at the same time," 
but you'll need to keep track of the definitio ns, a 
process neithe r as easy nor as fast as it might seem. 

T he book provides little progra mming help in 
thinking graphics. Demonstration progra ms a re 
hard coded with nUlllbers, so you're on your own 
in the normal wo rld of tedious graphics house
keeping. (Where are we, where are we going, what 
is there , what d o we d o if something is or isn't 
there, take it ofr, redraw, and back to start. 
Pheew!) 

These block mOve commands get plenty of 
use. One-object motio n is unquesLionably sple ndid. 
Two or three objects - such as the background that 
wraps around or continuously scrolls left to right, 
and two competing spaceships controlled by users 
- get a bit sluggish. The reason is thaL you have to 
keep track o f who is where at the mo ment, and you 
have LO keep track of collision with another 
spaceship or wall s of the screen. Even though it 
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takes only two or three extra lines of BASIC code

to process the arrays of housekeeping definitions,

it slows the process down, and the book confirnis it.

I don't mean this note as a criticism of the

program. None of the multipurpose graphics

packages I have seen on the PET can handle motion

of multiple objects or evaluate the situation at the

edges of the screen. It requires tricky coding of
tricky possibilities-a mind-reading program,

Wordpro scope.

Turtle Graphics

Turtle graphics are included in the package: set

and reset modes control the process. Work on the

reversed screen is logically reversed. Additional

commands position a turtle, set its direction, move

pen up or down, and perform turns and units of

forward motion. All Turtle commands work with

quarter-graphics in polar coordinates.

Turtle graphics are a big hit in computer

education. Children can learn programming by

working with tangible things. We find this im

plementation nice and easy to use, but sometimes a

bit abstract. Since the turtle is invisible, placing it

on the screen and setting its direction provide no

feedback until the turtle has moved forward.

Should the turtle so over an existing line, it is

again invisible until its direction is changed. A

directional cursor might be helpful.

The turtle can accomplish some nice things,

like drawing and rotating objects. The name of the

game is learning geometry, and programming

things such as rotation of objects should do the job.

I wish that Turtle graphics programs meant

for small children limited out of bounds para

meters. "Illegal quantity error" on a too large Y is a

fact of life people must accept. Hut little users have

enough trouble spelling words correctly; they

could be helped by programs that avoided picture-

destroying error messages. A no-action on the

turtle's part would tell them they are wrong. I may

be wrong: perhaps they should learn the hard facts

of programming life right away.

Miscellaneous Commands

There are several other nice commands. For exam

ple. PAL'SEX pauses execution for X jiffies. If a

zero is given, a message prints "press space to

continue" on (he bottom line. This can be used

instead of a GET loop. Pause is designed mainly to

control the rate of animation.

An EXEC command in direct mode loads and

runs a program. In program mode, it permits you

to overlay a program longer than the calling pro

gram. Quite handy. The variables arc cleared.

The OFF command turns Supergraphics of f

when you no longer need it, or when you write

files from the machine language monitor or do

several I/O commands to tape. Supergrapkics turns

its IRQ vector off for most I/O commands, hence it

does not interfere-a nice and necessary touch.

The provision for repeating-key on all keys is
useful in editing programs.

The SOUND commands are incredible. There
are two versions. One is a simplified normal use of

CB2 sound: the three POKEs have been squee/c-d

into one command, "SOUND pitch, jiffies dura-

lion". The other is an elaborate system which can

play music while the program is running or while

you are editing the program. Once started, it will

play on and on, until you turn it off with SOUND

0,0. A song maker provided in the book helps you

include your own songs in a standardized manner.

User Extensions

We have seen that the IRQ routine has already

taken-a detour to repeat keys and play music. The

I RQ routine can take another detour via a TASK

command if you write a routine and tell the system

where it is. This is valuable.

One more extension can be made in the IEF.F

vector: during I FEE processing the program checks

to see if the user has his own wishes. Special routines

can be added, such as a multi-user routine. One

such routine has been implemented in a school

system where the author teaches. I have not tried

this command nor seen it in action.

The validity of the IRQ and the IEEE extension

vectors is not checked. There is no extension of the

CHRCET vector.

Documentation

The package includes a well-written, concise book

let. There are practically no muddy spots: all com

mands are explained clearly. The book does not

say, for example, that the screen dump command

forces paging on the printer.

Both the startup procedure and the various

lips on using the system are unambiguous. A valu

able set of hints is offered for speeding the

processing.

Even though the demo programs show how to

work the system, some graphics instructions might

be more useful to kids who have never heard of X

and Y coordinates. I am sure the schools will take

care of it, though they will have to cope with the

0,0 in a funny place.

For programming types, one of the most

valuable features is a listing of memory locations

used by the program. This helps in understanding

the system and permits you to use some values to

advantage. You may wish to check the book: how

ever, it seems to me that six more locations arc

zeroed than used, hence you should stay away

from them.

Incidentally the code is written in tiny, clear
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to process the arrays of house kee ping defi ni tions , 
it slo\\'s the process down , and th e book conllrms il. 

I do n', mea n th is note as a criticism of the 
prog ram . None o f 1. he multipurpose graphics 
packages I have seen on the PET can hand le mOlion 
of multiple objects or eva luatc the sillla tion aL the 
edges of the sc reen . It requires tricky cod ing o f 
tricky possibiliti cs - a mind-rcad ing program. 
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bit abstract. Since the llIrtle is in visiblc, p lacing it 
on the screen and sell ing its dircClion provide no 
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d irectional curso r might be helpful. 

The I.LInle ca n accomplish somc nice things, 
like drawing and rotating objects. The name of the 
game is lea rnin g geometry , a nd programming 
things such as rotation of objects should do the job. 

I wish that Tunle g raphics programs meant 
fo r sma ll children lim ited out o f bou nds para
me ters. " Illegal quan li ty error" on a too large Y is a 
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eno ugh trouble spelli ng words correctl y; they 
cou ld be helped by programs that avoided picture
destroying error messages . A no-action on the 
tun le's pan would te ll them they are wro ng. I ma y 
be wron g: perhaps they should learn the hard facts 
of programmin g li fe r ight away. 

Miscellaneous Commands 
T here are seve ral othe r nice c011lmands. For exam
ple, PA USEX pauses execution for X jifties. I r a 
zero is given. a message pt.- ints a p~'ess space to 
continue" on the bOllom ItIl e. ThiS can be used 
insl.ead o f a G ET loop. Pause is des igned mainly to 
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An EXEC command in direct mode loads a nd 
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to O\'e riay a program longer than the ca ll ing pro
gram. Quite hand y. Th e \'ariablcs arc cleared ... 

T he OF F command turns Sul)elg ral)lu[s off 
when you no longel: need iL, or \\lhen yo u writ e 
fil es from the machllle language monllor or do 

several I/O commands to tape. Su/}(!rgmjJhirs turns 
its IRQ vector off ror most 110 commands, he nce it 
does n Ol interfere - a nice and necessarv touch. 

The provis ion for repea ting- key Ol{ all keys is 
usefu l in cditing programs. 

Thc SOUND comma nds are incred ible. T here 
are two versions. One is a simplified normal usc of 
CB2 sound ; the three POKEs have becn squeezed 
into one command , "SO UN D pitch. jiffies dura
tio n". T he o the r is an e laborate system which G ill 
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yo u are editing the program. Once stan cd. it will 
play on and on. until you tu rn it off with SO U N D 
0.0. A song make r provided in the book helps )'ou 
include your own songs in a standardi zed manner. 

User Extensions 
We have seen that the I RQ routine has already 
ta ken .Ct detour 10 repeal keys and play music. T he 
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where it is. This is va luable. 
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vector: during I EEE processing the progra m checks 
1.0 see iflhe use r has his own wishes . Special r OUI in cs 
can be added , such as a mu lti-user rOUli ne. One 
such ro utine has been imple mented in a school 
system wh ere the author teaches. I ha ve not tried 
this cOlllmand no r seen it in anion . 

The val idit y or the IRQ andthc I EEE ex te nsion 
\leClo rs is not checked. The re is no extcnsio n of I he 
C HRGET vector. 

Documentation 
The package includes a wcll -wriLLe n, cOll cise book
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say, for example, that the screen dump command 
forces paging on the printer. 
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Incidenta ll y. the code is wr iuen in ti ny. clear 



December 1982, Issue 31 COMPUTE! 175

units. With Supermen's help, you can get at some

little routines independently ofSupergrapkics.

Housekeeping

This section ofmy review deals with how the system

is built, which has a bearing on how you use your

PET. The discussion is not unique to this program;

most programs of similar construction share these

features.

Supergraphics adds some 35 commands to

BASIC by intercepting the CHRGET routine.

When you say SYS-supergraphics, you're asking

PET to take a detour in its work to process the new

commands. Unlike various editing utilities which

are inactive during program execution, Super-

graphics is designed to lie enabled at all times. All

commands are valid in program mode: they are

interpreted, and, if needed, acted on, before BASIC

gets a look at them. This slows BASIC down con

siderably — a do-nothing counting loop runs at a

quarter of its normal speed.

PET needs time to process the new commands.

Purely graphics programs, especially simpler ones

of the type children write, don't suffer from the

slow-down; in fact, i( is unnoiiccable. If you mix a

lot of non-graphics commands, it is a good idea to

use the OFF command frequently, for speed. The

only time speed is a problem is in those calculations

necessary to detect walls and collisions. At such

times Supergraphics shouldn't be turned off, since

turning it back on re-initializes all the working

locations.

There are two things you should be aware of.

First, a program written for Supergraphics obviously

cannot run on a system that does not have Super

graphics. Users should be careful what they send to

their friends, but this should cause no problem

with its use in private or in schools. Second, while

Supergraphics is enabled, any utility hooked up in

any of the first fine fates of the CHRGET code is

obviously disabled. You may base to cope with ilns

in debugging. The current procedure is to do the

OFF command before going SVS-utility. Use of

OFF is mandatory; if you forget il, BASIC will not

function.

Supergraphics

AB Computers

252 Bethlehem Pike

Colmar, PA 18915

$45 (school discount available)

specify which PETand desired chip location ©
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Book Review:

TRS-80 Color

Programs

Linton S. Chastain

Greensboro, NC

If you have a 4K or I6K Non-Extended or Extended BASIC Color

Computer and a cassette recorder, you might be interested in a new-

book titled TRS-80 Color Programs, by Tom Rugg and Phil Feldman.

The well-documented programs are useful to both the novice and

the more advanced programmer. The book is not only a useful

source of programs for the Color Computer, but also a teaching tool

for beginning programmers.

The book has 37 programs, only nine of which will not run on a

4K machine. Divided into six sections, the book covers such topics as

home and office applications, education, games, graphics, and math,

and also has some short miscellaneous programs.

Section one contains eight programs - two new ones, and six

modified for the Color Computer from the authors' previous book.

TRS-80 Programs. Section two, with one new and six modified

programs, deals with education. Section three, games, has one new

and six modified programs, along with some color pictures of screen

displays. Section four presents four modified graphics programs.

Section five, math, has six modified programs. In section six are

miscellaneous programs, one new and four modified.

The screen displays for the programs in the authors' new book

are quite good. I have replaced some of my modified programs

based on the earlier book with the new ones in the present book,

primarily because of the enhanced screen displays.

TRS-80 Color Programs is a useful book for both the novice and

the more advanced programmer. It goes beyond the example pro

grams presented in the Color Computer manuals. In addition to

helping you understand programming, the book also demonstrates

some useful commands that help you shorten your programs and

improve your screen displays.

TRS-80 Color Programs fortifies the authors' belief that most

programs of similar language can be modified to run on other com

puters, and it helps to defuse the myth that the Color Computer is

merely a toy or game computer.

TRS-80 Color Programs

dilithium Press

$19.95 paperback

332 pages C
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Book Review: 

IRS-SO Color 
Progra ms 
Linton S. Chostoin 
Greensboro, NC 

If you have a 4K or 16K Non-Extended or Extended BASIC Color 
Computer and a cassette recorder, yo u might be interested in a new 
book titled TRS-80 Color Programs, by Tom Rugg and Phil Feldman. 
T he well-documented programs are useful LO both the novice .and 
the more adva nced programmer. The book is not only a useful 
source of programs fo r the Color Computer, but a lso a teaching LOol 
for b'eginn ing prog rammers. 

The book has 37 programs, only nine of which will not run on a 
4K machine. Divided into six secti ons, the book covers such LOpics as 
home and offi ce appl ications , educa ti on, games, graphics, and mati; , 
and a lso has some shorlm iscellaneous programs. 

Section one contains eight programs - two new ones, and six 
modified for the Color Com pU(e r from the authors' previous book , 
TRS-80 Programs. Section two, with o ne new and six modified 
programs, deals with education. Section three, ga ines , has one new 
and six modified programs, a long with some color pictures o f sc reen 
displays. Section four presents four mod ified graphics programs. 
Section fi ve, math , has six modified programs. In section six are 
miscellaneous p rograms, one new and four modified . 

The screen d isplays fo r the programs in the authors' new book 
are quite good. I have replaced some o f my mod ifi ed programs 
based on the ea rlie r book with the new ones in the present book, 
primari ly because of the enhanced screen d isp lays. 

TRS-80 Color Prograllls is a useful book fo r both the novice and 
the more advanced programmer. It goes beyond the example pro
grams presented in the Color Computer manua ls. In addition to 
helping you unde rstand programming, the book also demonstrates 
some useful commands that help you shonen your programs and 
improve yo ur screen displays . 

TRS-80 C"im' Prugra:llls fortifi es the authors' belief that most 
programs o f sim ilar language can be modifiedLO run on other com
puters, and it helps LO defuse the myth that the Color Computer is 
merely a LOy or ga me computer. 
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Review:

Apple Adventures
Dale Woolridge

Harrisburg, PA

Adventure games are older than Apple computers,

and a high percentage of micro owners have played

with them. These games give you a "world" con

taining dragons, demons, objects to be manipulated,

etc. You use simple commands to move through

the "world" and manipulate it.

Adventure - Colossal Cave

This is the original Adventure game, written first in

FORTRAN for a PDF-10, by Willie Crowther and

Don Woods. This program was implemented on

the Apple by Master Jacobi. The program was

compressed to fit entirely into 48K of RAM to

avoid accesses to the disk.

Adventure has 15 treasures which add points to

your score. It might not be obvious what a treasure

is, so you might be tempted to pick up any object

you find. There are 40 useful objects, but they

have side effects. For example, the bird is afraid of

the rod, and a certain magic word works only when

you possess certain objects. The "world" is fairly

large, containing 130 rooms. It is easy to find about

a tenth of the rooms; the others are hard to find.

In addition, there are 12 obstacles or opponents.

The game is complicated enough to keep you

busy for a long lime. If you are stumped, you can

save the game to be resumed later. When you

resume, you are asked if you want to load the

saved game. If you say yes, you get back into the

saved game, and the game is deleted from the disk.

If you say no, you can start a new game while the

saved game remains on the disk. You can save only

one game.

Help, For A Price

A wizard, Arian, guides you through the world. A

surprising, and amusing, feature of the game is

that if you try many times to do a certain thing, but

fail, the wizard will finally offer to help - for a

price.

There is apparently a random element to the

game. There is at least one situation in which you

may or may not be killed, depending on chance.

The scoring scheme is somewhat unusual. You

get points merely for discovering parts of the world

and for finding objects. Getting killed costs you

points. Your wizard might be able to bring you

back to life, but you might lose the objects you

were carrying.

The program is on a protected disk. The disk

boots and the program loads in only nine seconds.

At the beginning of the game a message appears

briefly on the screen, and if you are a slow reader

you might miss some of it. The message appears

during the boot phase and disappears when the

program executes. However, most of the program

is well written and courteous to the user.

Adventureland

This Scott Adams' game has several features un

usual in adventure games. The graphics were clone

using Penguin Software's Picture Editor, by Mark

Pelczarski. The quality of the pictures is quite

good. It takes 10-20 seconds, typically, to load a

picture from the disk, and in case you don't have

the time, the program lets you switch between

graphics mode and all text mode. Often, a complete

picture is "painted" on the screen, and then the

disk drive comes on and certain objects are superim

posed on the picture. This feature of the program

gives you clues about the game, since the superim

posed objects can generally move or be moved.

Use Peripherals

If you have a Votrax Type 'N Talk voice synthesizer,

you can get the computer to speak the responses to

your command. The responses will also be displayed

on the screen.

If you have a lowercase adapter on your Apple,

you can switch between all uppercase mode and

upper/lowercase mode. And ifyou have a printer,

you can get a hard copy of your adventure. The

instruction booklet says that with some printer

cards you might have to initialize the card in

Applesoft before starting the adventure program.

The Silentype printer does not require initialization

before the game.

Another nice feature is that you can save up to

four adventures to be resumed later. Considering

that an adventure can occupy you for hours, this

feature is desirable.

Before the game begins, you are invited to

read an "open letter." The letter is a lecture

on software piracy and includes several high resolu-
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tion graphic pictures (of pirates, the American

flag, etc.).

It is very important to have the proper mind-set

when playing Adventureland. You must be able to

tolerate some frustration, since you might get

"stuck" in part of Adams' world. Also, you should

realize that a game is not won in a few minutes of

play; it might be complicated enough to keep you

busy for weeks or months. Ideas may come to you

while you are driving, and when you try them out

that evening a whole new part of the world will be

revealed to you.

The author's sense of humor is evident. He

has apparently anticipated some of the commands

you are likely lo give and has prepared comebacks

for you.

There is little randomness irtAdventureland. As

Teasing the dragon in Adventureland.

a rule, the same set of commands will have the

same effects in different games. Success is obtained

by using reason and common sense. However,

there is an element of magic in the game; for ex

ample, you can come back to life if you give the

right commands after being killed. There are also

magic words.

It is very difficult to "crash" the program by

giving bizarre input. It simply returns a message

that it doesn't understand. Pressing RESET, how

ever, will restart the game and clear out your

adventure.

Adventure — Colossal Cave

Frontier Computing Inc.

P.O. Box 402

666 X. Main

Logan, UT 84321

$10 plus $1 shipping

Adventureland

Adventure International

507 East Street

Box 3435

Longwood, FL 32750

$29.95 disk Q

Taking inventory in Adventureland.

ALIEN DEATH

VAULT OF DOOM

MICRO-MANIA

RO.BOX. 4110

ELKHARTJN
46514
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Fed up with games? 
The boredom i s over!t 

3 Fast games on one tape 

1. KILLER BEES 
2.ALlEN DEATH RAY 
3. VAULT OF DOOM 

(Joystick and keyboard ) 
Full color & Sound effects 

ALL 3 FOR ONLY $14.95 
(check or money order) 

MICRO-MANIA 
P'O. BOX . 4110 
ELKHART, IN 

46514 
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Review:

The VIC
"Cardboard"
Harvey B Herman

Associate Editor

Inserting a VIC cartridge is not a task for small

and sometimes clumsy fingers. I have always in

sisted that my younger children < all me when they

want lo change games. Thus, they are occasionally

frustrated when I am not available for the task.

The "Cardboard" promised to relieve this

headache.

"What is it?" you ask. I believe the technical

term is "motherboard." Its purpose is to extend,

externally, the VIC expansion connector. All the

pins on that connector are brought out by means

of a ribbon cable to six exact duplicates of the VIC

memory expansion port. You can plug in six car

tridges, memory boards or games, and select any

one of them easily with a dip switch. Yes, tiny fingers

are ideal for this job, with no adult worries about

mechanical damage to the VIC.

Next question, "Is it worth it?" The answer,

"Yes and no."

Yes, because it enables little children to change

applications easily. Also, it is solidly constructed

and comes with an easy to understand, 18-page

breezily written manual. It even has a reset switch

which can extend the life of your VIC ifyou fre

quently turn it on and off to reset.

No, because it is relatively expensive (although

cheaper than some) when compared with the VIC'S

original discounted price. Furthermore, the fact

that it is not fused is bothersome. Can the YIC's

power supply handle an indefinite number of

plug-ins at the same time? I wonder.

On balance, I like this product and recommend

ii. I am using it with four or five popular games,

and it has worked beautifully for the children. If

you do buy it, keep a watchful eye out for power

supply overheating or have someone knowledge

able fuse it for you. Then, enjoy the convenience.

Cardboard Expansion Interface

Cafdco, Inc.

3135 Bayberry

Wichita, KS 67226

$119.95 ©

IS YOUR VIC-20 OR 64
JUST PLAYING GAMES?

PUT IT TO WORK WITH SOFTWARE

FROM RAYMAC:

SOFT-WRITER — Word processing program.

Full editing capabilities, including block moves,

and inserts. A large program that really does

something. Uses cassette or disk. Commodore

or RS232 Printer. (VIC-20 requires 16K add-on

memory.) $24.95

ACCOUNT-MASTER — More than a checkbook

program. Manages all your accounts in groups

of up to 50. Closes at end of period, prints sum

maries of transactions. Not a true accounting

program, but incredibly useful. Uses cassette

or disk. Commodore or RS232 Printer. (VIC-20

requires 16K add-on memory.) S24.95

QUIZMASTER — Why buy ten educational pro

grams for ten subjects? With this simple pro

gram, you can create quizzes on any subject, of

any length and save them on cassette. Runs on

VIC-20 with 5K memory, and 64, and TRS-80

Model 1. S9.95

All programs available for VIC-20 and 64 Com

puters on cassette.

Send check or money order to:

I RAYMAC |
1 Software Group 1

495 Band Road

Boulder Creek, CA 95006

(408) 338-9848

California residents add 6% sales lax.

Dealer inquires welcome.

TOUCH-N-LIGHT PEN

for the VIC
A REAL light pen for the VIC, easy to install, easy

and comfortable to handle.

-lightweight barrel

- three foot flexible cable

- touch switch to activate

- ability to independently read touch switch

- small p.c. board plugs into user port

Programs Now Available

1. PLAY ITAGAIN! TOUCH-N-LIGHT PEN $75.00

2 ALPHA ONE Programs - each $ 9.95

3 NUMBER ONE Shipping $ 1.50

Send Check or Money Order

v I y New York residents add tax

TXunshine Peripherals Incorporated
S^y 1229 Easl 28th Street Brooklyn NY 11210
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Review:

Mikro Chip Assembler

For PET
Arthur B. Hunkms

School of Music

University of N, Carolina at Greensboro

Greensboro, NC

Mikro, from Skyles Electric Works, is a 4K ROM

assembler chip for PET/CBMs with Upgrade or

4.0 BASIC. It is not available for "Classic" PETs
with original ROMs. Residing at hex address A000,

Mikro is offered in a number of configurations

that will otherwise accommodate virtually all PETs.

For cassette-based systems, particularly those with

limited memory, Mikro is a machine language

programming boon, and well worth the $80.

Mikro is compatible with both Toolkit and

Command-O. Indeed, a single SYS call initializes

Mikro and theutility. All of Toolkit's commands

are active while Mikro is running, and a number of

them are applicable to machine language program

development. One example: since Mikro uses

BASIC line numbers, Toolkit's AUTO numbering

command facilitates entering line numbers.

The user's manual for Mikro is both thorough

and comprehensive. Although organized in a non-

tradilional manner that takes gelling used to, its 49

pages contain a wealth of information. Included

are sample programs, bibliography, installation

and crash recovery procedures, a listing of the

more than 15 error/warning messages with expla

nations, an overview of 6502 opcodes and addres

sing modes, and the few known bugs along with

suggested remedies. The manual is not a treatise on

6502 machine language and its applications. The

short, annotated bibliography will point you in the

right direction, however. (Skyles recommends

Leventhal's, Dejong's, and Zaks' books.)

Will Accept Four Number Bases

Since Micro operates with pseudo-BASIC state

ments (programs are SAVEd and LOADed as

BASIC program files), PETs superior screen

editing features are available to the user, in either

LIST or Micro's FORMAT mode. Mikro's com

mands are: FORMAT, ASSEMBLE, and CON

VERT (number base). The latter converts a number

in decimal, hexadecimal, octal or binary to all the

others. Incidentally, Mikro accepts numbers in any

of these tour bases!

Acttial assembly of a short program is virtually

instantaneous (hurrah for machine language as

semblers!). Unless specified, assembly defaults to

the second cassette buffer ($033A). Immediately

following assembly, Mikro offers a partial or com

plete listing on a printer — the same listing as for

matted input plus hex memory locations and their

(hex) values. If you don't have a printer, you are

out of luck here; Mikro will not print to the screen.

I tested the print option with an Axiom EX-801

printer, and the operation went very smoothly.

The only inconvenience was the fact that printer

formatting (e.g., selecting 80 rather than the default

40 columns) must be done prior to assembly, by

opening, formatting, then closing a file.

Once assembly has begun, Mikro is in control,

and there is no way of interrupting it until after

the printout. This can be more inconvenient than

it might seem, because one of Mikro's "mites" is

thai during short printouts, it spews forth almost

two extra pages of (often expensive) paper. The

recommended fix is to turn off your printer. That

effectively solves the immediate problem,.but also

means that you must reformat your printer.

Perhaps you will not experience this problem.

Includes Five Pseudo-ops And Append

As an assembler, Mikro is easy to use. On an 8K

PET it reserves 1K at the top of memory for its

own use; with 16 and 32K machines, it takes pro

portionately more. Syntax is standard, and the

only crucial point to remember is that spaces are

used as delimiters. A semicolon is required to
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fo llowing assembly, Mikro o fFers a partial o r com
ple te listin g o n a printe r - the sa me listing as for
matted input p lus hex memory locatio ns and their 
(hex) va lues. If you d o n 't have a printer, yo u a re 
out of luck he re; Mikro wi ll no t print to th e screen . 
I tested th e print op tio n with an Axiom EX-SO I 
printe r, and th e ope ra tio n wenL ve ry smooth I)' . 
The o n ly inconve nience was the fact that printe r 
for matting (e.g. , selecting 80 rather than th e d e fau lt 
40 columns) must be d o ne prior to assembly, by 
o pe nin g , fo rm attin g , th e n closing a fil e . 

o'nce asse mbl y has begun. Mikro is in contro l, 
and there is no way of interrupting it until a fter 
the printo ut. Th is ca n be mo re inconve nient than 
it might seem , because o ne o f M ikro's "mi tesn is 
that during short printouts. it spews fo rth a lmos t 
two extra pages of (often expe nsive) paper. T he 
recommended fi x is to turn o fT your printe r. T hat 
effectively solves th e immedia te problem ,. but a lso 
means that you must refo rmat yo ur printer . 
Perhaps you will no t expe ri ence this proble m . 

Includes Five Pseudo-ops And Append 
As an assembler , Mikro is easy to use. o' n an 8K 
PET it rese rves I K at the tOP of memo ry [o r its 
own use ; with 16 a ncl 32 K mac hines, it lakes pro
po rtio nate ly more . Syntax is standa rd , and the 
only crucial po int to remember is that spaces a re 
used as delimite rs. A semicolon is required to 



Programming The PET/CBM
by Raeto Collin West

The book described by Jim Butterfield as

"...unquestionably the most comprehensive

and accurate reference I have seen to date..."

The Reference Encyclopedia for Commodore 2000,3000,4000, and 8000 series computers and peripherals.

Here's just a sample of reviewer and reader reaction:

From reviewers:
Educational Computing Review by Stephen Potts

"Of all the books I have read on the PET this book Programming

the PET/CBM by Raeto West must rank as one of the most

comprehensive and readable accounts on the PET that I have ever

had the pleasure to see...

"If you wish to get more from your PET than arcade games

and simple teaching programs then this book is a must for your

bookshelf. It does not matter whether you run on BASIC I. BASIC

2, or BASIC 4 since all routines are supplied with addresses and

changes to make them run on any machines wherever possible...

"...this book, with its lucid explanations of the PET, its useful

routines and programming hints, is an essential purchase."

IPUG Magazine Review (British PET User Group) by Ron Geere

"This publication represents over a year's intensive research ... and

the resulting product is a valuable work of reference. A tremendous

amount of useful information has been packed in this 500 + page

work at which I was so over-awed that I did not know how to

start this review at first...

"This book is a must for every CBM/PET user."

From readers:
"...a book the average to advanced user cannot afford not to

possess..."

"My copy of your 'Programming the PET/CBM has been in daily

use for nearly a month and I am finding it totally addictive,

suffering severe withdrawal symptoms whenever I try half

heartedly to move on to other reading matter. It is without doubt

the best book on its subject available today..."

"I have recently acquired a copy of your book Programming the

PET/CBM and must congratulate you on its concept and on

packing in so much detail. It's so very much better than anything I

have had up to now that it'll be my constant reference manual."

"I have received my copy of Programming the PET/CBM by Raeto

West and I have recommended it to several of my students. This

book is so valuable that I cannot now afford to be without it."

Published exclusively in North America by COMPUTE! Books. The book is an astonishing

reference manual of useful information. Contents include this and much more:

1 Introduction and overview: Plan of the book, sources

of information, features and chronology of CBM hardware.

2 BASIC and how It works: Storage of BASIC and its

variables; tokens, pointers, syntax; optimising BASIC.

3 Program and system design: Capabilities of the

equipment; charts, algorithms, space, timing.

4 Effective programming in BASIC: Seventeen examples,

including subroutines, dates, DATA. INPUT, rounding.

5 Alphabetic reference to BASIC keywords: Full

descriptions, with examples, of all keywords, with methods for

adding additional commands not present in CBM BASIC, e.g.

AUTO, DEL OLD. POP, PRINT USING, SORT, VARPTR.

6 Disk drives: Descriptions of operation and workings of

disk drives, with BASIC and machine-code examples; bugs.

7 Alphabetic reference to disk BASIC commands:

BASIC 4 disk commands with examples and notes.

8 Other peripherals and hardware: Tape storage and

handling; printers; modem; keyboard; EPROMs; reset switches.

9 Graphics and sound: Tables of CBM characters; CRT chip;

animation, bar plots, 80 by 50 etc.; user-port sound.

10 The transition to machine-code: Introductory concepts,

a BASIC monitor; use of MLM, Supermon. Extramon; easy

examples.

11 More 6502 machine-code: 6502 hardware features;

eighteen common problems in programming; debugging.

12 Alphabetic reference to 6502 opcodes: Examples,

notes, and explanations on each opcode from ADC to TYA.

13 Using ROM routines: IRQ, NMI. RESET; the Kernel;

examples - modifying LIST; ordinary and relocating loaders.

14 Effective 6502 programming: Assemblers; CHRGET

and wedges; PIAs, VIA. IEEE; common mistakes.

15 Index to BASIC ROMs and RAM: Memory map of RAM

and ROM. detailing and comparing BASICS I, 2, and 4.

16 Mathematical programming: Precision, equations,

statistics; simulation; finance; calculus; machine-code.

17 Programming in business and education: Examples,

applications and pitfalls in business and education.

Appendices: 6502 reference charts; Supermon listings;

ASCII; glossary

Plus many programs, diagrams and charts. Paperback, 504 pages. ISBN 0 942386 04 3. $24-95,

To Order

Programming The PET/CBM

Call

TOLL FREE 800-334-0868
In NC Call 919-275-9809

Or send coupon to

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

In England, order from Level Limited. P.O. Box 438, Hampstead, London,

NW3 1BH. Price in England is £ I "1.90, including P & P.

Please send. copy Icopies) of Programming The

PET/CBM at S24.95 each. [In [he US and Canada, add S3

shipping and handling. Outside North America add S10 for air

mail delivery. S3 for surface delivery).

All orders must be prepaid in US funds (money order, check,

or charge).

□ Payment Enclosed

Please charge my Q VISA □ MasterCard □ Am. Express

Account No. Expires /

Name

Address

Ciiy Slate

Country

Allow 4-6 weeki for aelrvety Foreign surface deliver/ allow 2-4 months

Programming The PET/CBM 
by Raeto Col/in West 

The book described by Jim Butterfield as 

II ••• unquestionably the most comprehensive 
and accurate reference I have seen to date ••• " 

The Reference Encyclopedia for Commodore 2000, 3000, 4000, and 8000 series computers and peripherals. 

Here's just a sample of reviewer and reader reaction : 
From reviewers: 
EducatIonal ComputIng RevIew by Stephen Potts 
"Of all [he books I have read on the PET this book Programming 
the PET ICBM by Raero West must rank as one or the most 
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indicate a leading remark, and remarks are also

possible at the end oflines. One problem the manual

caul ions the user against is spaces following commas

in remarks. When 1 did it anyway, there were no

had consequences at all. Maybe I was just lucky.

Five pseudo-ops are implemented: 1) =.for

label setting including *= for program origination,

2) TXT, for ASCII text within quotes. 3) BYT. 4)

WOK. and 5) END (optional). A special application

of F.XD involves appending (or merging) a BASIC

program onto the end of one In machine language.

Following assembly of the ML program (up to

END), the appended BASIC program can be run

by commanding RJJNxxxx or GOTOxxxx, where

xxxx is the first line number of the BASIC program.

No comments are allowed following BYT or

YVOR. nor are spaces permitted at the commas in

the list of values. Although all values are assembled,

only the first three appear in any listing. A useful

variety of arithmetic operators and labels is allowed

in the argument field.

One of Mikro's handiest features is a GO

option forJMPand branching statements. For

example, JMP GO20 is a valid statement meaning

jump to the instruction in BASIC line #20. These

branches are also automatically handled by Toolkit's

RENUMBER command.

Mikro represeiiLs an excellent, cost-effective

investment for Upgrade and 4.0 PET (and CBM)

owners wishing to do small to moderate amounts

of machine language programming. I particularly

recommend it for PETs thai are cassette-based and

have limited amounts of memory (such as 8K).

Mikro Chip Assembler

Skyles Electric Works

23IE South WhitmanRd.

Mountain View, C.I 94041

(415)965-1735

$80 ©

CIRCUIT SOLVER I

You don't have to be an engineer to make

productive use of this program. A large clear

manual leads you through the use of Circuit

Solver using sample problems which have

practical application.

Features

Slmpla Circuit Entry
Circuit Llsllng

Clicull Storage &

Retrlval

Easy Circuit Editing
Supports Op-Amps

Many Usslul Sample

Circuits

SHS SOLUTIONS °
1430N. LATROBE

SUITE 2A

CHICAGO, IL 60651

CSI-101A

CSI-102A

APPLE*

TRS-80*

34.95

34.95

Include S2.50 shipping and handling.

* PET.'CBM, APPLE and TRS-80 are ■ Trademarks
of Commodore. Apple Computer and Tandy Resp

Announcing THE WHOLE PET CATALOG
Atwo year compendium of the Midnite Software Gazette and other resources for

users of Commodore, CBM, PET, and VIC computers.

The Whole PET Catalog contains:
• Over 500 independent reviews of commercial products.

• Over 700 education programs reviewed & organized by course.

• Over 200 reviews of free games.

• Information on over 1,800 free programs.

• Information about dozens of PET and VIC user groups.

• Many pages of hints and helps for all Commodore users.

• "Commodore's Family Tree", by Jim Butterfield.

• Completely reorganized and greatly expanded edition.

• Typeset and printed full-size on bond paper.

• In all, 320 pages of useful information.

If you've seen Midnite before, directly or reprinted in the TorPET newsletter, here it is, complete in

one volume, completely reorganized for easy reference, and greatly expanded with new information

from members of the Toronto PET Users' Group.

"I still use my copy of The Best of the PET Gazette regularly. It was a

treasure trove of information, and a great bargain for $10 three years ago. I

hope you'll feel the same way about my Whole PET Catalog someday.
Considering that it's three times as long, completely organized by topic,

printed on bond paper instead of newsprint, typeset instead of dot matrix

printed, bound instead of stapled, and still only $10, in spite of inflation, I'm
sure you will." —Jim Strasma, Contributing Editor, Micro

Whole PET
Catalog

$8

252 Bethlehem Pike

WRITE FOR CATALOG
Add S1 25 per order lor shipping We pay balance of UPS surface
charges on all prepaid orders Prices listed are on cash discount

basis Regular prices slighlly higher Prices subject lo change
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indica te a leading re mark , a nd rema rks are a lso 
poss ib le al l he e nd ofl ines. On e proble m th e m a nua l 
ca ul io ns th e user aga insl is spaces fo llo " 'ing commas 
in rei· tr ks. \"' he n I d id it a n yway, th e re we re no 
bad conseque nces a t a ll . May be I was juSt lucky. 

Five pse ud o-o ps a re imp le m e m ed: I ) = , fo r 
la bel se lling including ':: = fo r progra m orig ina tio n , 
2) T XT. If,.. ASC II text \\'ithin quotes, 3) B YT , 4) 
WO R, a nd 5) EN D (op lio nal ). A special a pp lica ti o n 
o r E:--J D in \'O lves a ppe nding (o r me rg ing) a BAS IC 
progra m o n to th e end o f o ne in mac hine lang uage. 
Fo IIO\\'ing asse mbly o r th e ML progra m (up to 
E:\D). th e a ppe nded BAS IC program can be run 
by conllll a llci ing RU!\xxxx o r COT Oxxxx. whe re 
xxxx is the f,rstline numbe r o f th e BAS IC program. 

No comme nts a re a ll owed fo llowing BYTor 
\"' O R. no r a re spaces pe rmi tted a t the COlll lllas in 
the list or values. A ltho u gh a ll values a re asse mbl ed , 
o nl y th e f'irst th ree a ppea r in a n y listing . A use fu l 
va ri e ly o r a ri thmetic ope rato rs and la be ls is a llowed 
in th e a rg u ment field. 

O ne of rvli kro 's ha nd iest features is a GO 
o pti u n ro r l MP and bra nchin g statem ents. Fo r 
example, .I MP C020 is a va lid state m e nt m ea n ing 
jump to th e in structio n in BAS IC line #20. These 
branches are a lso a utoma tica ll y hand led by Toolkit's 
RENU MB ER comma nd . 

Mikro re presents a n excell ent. cost-e ffec ti ve 
in vestm ent ro r U pg rad e and 4.0 PET (a nd C BM ) 
ow ne rs wishin g to d o smaillo mod e rate amo unts 
o f machine la ng uage programming. I panic ul ad y 
recomme nd it fo r PETs tha i a re casse tte- based and 
have limi ted a mo unts o r memory (s uch as SK). 

,\lila-v Chit) Asst!lIIbla 
Sh.v/t'J l :' /i'r l fir I \'()rk~ 
23 J f SUlllh H'h;j llUlI/ Rd. 
!\loul/tai" \ ' ;I'll' . e A 9·10·/ J 
(·115)965 -1735 
580 

---- CIRCUIT SOLVER 1----

SHS SOLUTIONS 
1430 N. LATROBE 

SUITE 2A 
CHICAGO, IL 60651 

• ---

You don't have to be an engineer to make 
productive use al this program. A large clear 
manual leads you through the use of Circuil 
Solver using sample problems which have 
practical application . 

Features 
• Simple Circuli Entry • e.sy Clrcuil Editing 
• Circulllliling 
• Circ uli Slorige & 

R.trlvet 

ORDER" 

CSI· 1QOA 
CSt· t OIA 
CSI· 102A 

• Suppo!1s Op-Amps 
• Mlny Useful Simp" 

Clrc ulls 

PET/CBM· 534 .95 
APPLE · 34 .95 
IRS·BO · 34 .95 

Include S2.50 shipping and handling. 

• PET/CaM. APPLE and TRS·80 are Trademar l<rs 
01 Commodore. Apple Compuier and Tandy Resp. 

Announcing . .. THE WHOLE PET CATALOG 
A two year compendium of the Midnite Software Gazette and other resources for 
users of Commodore, CBM, PET, and VIC computers. 

The Whole PET Catalog contains: 
• Over 500 independent reviews of commercial products. 
• Over 700 education programs reviewed & organized by course. 
• Over 200 reviews of free games. 
• Information on over 1,800 free prQgrams. 
• Information about dozens of PET and VIC user groups. 
• Many pages of hints and helps for all Commodore users. 
• " Commodore's Family Tree" , by Jim Butterfield . 
• Completely reorganized and greatly expanded edition . 
• Typeset and printed full-size on bond paper. 
• In all , 320 pages of useful information. 

If you've seen Midnite before, directly or reprinted in the TorPET newsletter, here it is, complete in 
one volume, completely reorganized for easy reference, and greatly expanded with new information 
from members of the Toronto PET Users' Group. 

"I st ill use my copy of The Best of the PET Gazette regularly. It was a 
treasure trove of information, and a great bargain for $10 three years ago. I 
hope you'll feel the same way about my Whole PET Catal.og somed~y. 
Considering that it's three times as long, completely organized by tOPIC, 
printed on bond paper instead of newsprint, typeset instead of dot matrix 
printed, bound instead of stapled, and still only $1 0, in spite of inflation, I'm 
sure you will." - Jim Strasma, Contributing Editor, Micro 

Whole PET 
Catalog 

$8 
WRITE FOR CATALOG 

252 Bethlehem Pike ABC t Ao<lS125perorder lor SI'UPPlngWepaybalarc:eofUPSSUr1 ace 
Colmar PA 18915 215·822· 7727 ompu ers Charges on all prepaid orders Pnces listed are on cash discount 

baSIS Regular pnces Shghlly higher P"ces SUbject to change 
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Review: Figure 1. Graftrax-80 Character Sets

Epson

Graftrax-80

Charles Brannon

Editorial Assistant

Graftrax-80 is a ROM upgrade for the Epson

MX-80 printer. Epson introduced their MX-80, a

small, fast, relatively quiet 80 character printer at

under $800. They packed it with more intelligence

than some of the computers using it. Among its

features are: two character widths (80 and 132);

elongated, double-strike, and emphasized printing;

horizontal and vertical tabs; and definable form

length and line spacing. The standard MX-80 also

provides block graphics (compatible with the TRS-

80) that can be used for low resolution screen

dumps, pictures, charts, and graphs.

Epson announced that a $100 upgrade could

be made to the MX-80 to provide graphics

capabilities. And it would provide graphics twice

as dense as the MX-70 (MX-80's lower priced

relative).

Installation

Upgrading your MX-80 is easy, if you know how to

remove and install IC's. Otherwise, you should

have it installed by an authorized technician. The

upgrade consists of three ROM chips that replace a

single ROM resident on the board. With three

times the memory, this should give you a hint of

the potential of Graftrax. You also have to cut a

jumper and set 12 tiny DIP switches.

After you have performed this surgery, what

do you get? Well, prepare for a surprise - this

transplant does more than add graphics — you've

got a whole new printer!

Graftrax-80 adds a plethora of new features,

and improves on others. All the modes can be

mixed on a single line, a trick formerly impossible.

The duration of the bell has been reduced from

three seconds to a bearable 1/3 second. A backspace

function permits underlining (but it's slow).

A popular new feature is the alternate charac
ter set - italics. This looks quite fancy. You can

easily mix the italics font with standard text. You

can now go into the TRS-80 mode via software

(formerly you had to set a DIP switch). You can set

Default character set:

! "#$■/.?<"' ■ ) #+,.-- /01234567B9: ;< = >?

3ABCDEFSHIJKLMNOPQRSTUVWXYZC\3-._

'abcde-f ghi jklmnapqrstLivwxyz C! >

Emphasized printing:

! "#*7.&' () *+, -- /0123456789: ; < = >?

3ABCDEFGHIJKLMNDPGRSTUVWX Y Z C\ ^V

'abcde-f ghi jklmnopqrstuvwxyzt S >

Double-strike printing:

y.&' <)*+p-./01234567B9:;<->?

'abcde-fghi jklmnopqrstuvwxyz-C I >

Double-width characters:

ABCDEFGHIJKL.

132 characters/line:

'abcdefghi j

Italics character set:

#*>- - /0J2J4567&9'.i <

JXLMNOPVt&STlHfNXYZC\

Block Graphics:

EMPHASIZED DOUBLE STRIKE

132 C/L, DOUBLE-WIDTH

MIX CONDENSED «=nMO Italics

Figure 2. Graftrax Graphics
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Review: 

Epson 
Graftrax-80 
Charles Brannon 
Editorial Assistant 

Graftrax-80 is a ROM upgrade for the Epson 
MX-80 printer. Epson introduced their MX-80, a 
small , fast, relatively quiet 80 character printer at 
under $800. They packed it with more intelligence 
than some of the computers using it. Among its 
features are: two character widths (80 and 132); 
elongated, double-strike, and emphasized printing; 
horizontal and vertica l tabs; and definable form 
length and line spacing. The standard MX-80 also 
provides block graphics (compatible with the TRS-
80) that can be used for low resolu tion screen 
dumps, pictures, chan s, and graphs. 

Epson announced that a $ 100 upgrade could 
be made to the MX-80 to provide graphics 
capabili ties. And it wou ld provide graphics twice 
as dense as the MX-70 (MX-80's lower priced 
relative). 

Installation 
Upgrad ing your MX-80 is easy, if you know how to 
remove and insta ll 1 C's . Otherwise, you should 
have it insta lled by an authorized technician . T he 
upgrade consists of three ROM chips that replace a 
single ROM res ident on the board. With three 
times the memory, this should give you a hint of 
the potential of Gra ftrax . You also have to cut a 
jumper and set 12 tiny DIP switches. 

After you have performed this surgery, what 
do yo u get? Well , prepare for a surprise - this 
transplant does more than add graphics - you've 
got a whole new printed 

Graftrax-80 adds a plethora of new features, 
and improves on others . All the modes can be 
mixed on a single line, a trick formerl y impossible. 
The duration of the bell has been reduced from 
three seconds to a bearable 113 second. A backspace 
function permits underlining (but it's slow) . 

A pC:>J'ular new feature is the alternate charac
ter set- Italics . T h,s looks quite fancy. You can 
easily mix the italics font with standard text. You 
can now go into the TRS-80 mode via software 
(formerly you had to set a DIP switch) . You can set 

Figure 1. Graftrax-80 Character Sets 

Default character set: 

!"#$X&~ ()*+,- . /0 123 456789:; <= >? 
@ABCDEFGHIJKLMNOPQRSTUVWXYH\] A 
~abcdefghijkl mnopqrstuvwxyz{:} 

Empbasized printing: 

!" •• 7.I.'()'+,-./0123456789.;<=>? 
GlABCDEFGHI JKLI'INOPQRSTlNWXYZ [\ JA._ 
'abcdefghi jklmnopqrstuvwxy.z {I} 

Double-strike printing: 

!" •• 7.& ' ()*+,-./01234~678911<->? 
@ABCDEFGHIJKLMNOPQRSTUVWXYZ[\JA_ 
'AbcdefghijklmnopqrstuvwHyz(l} 

Double-width cbaracters: 

AEtCDEFGH:I:JKL 

132 cbaracterslline: 

!'It%''fl'+,-.IOI23456789:;<=>? 
iABCDEF6HIJKl""OPQRSIUYMIYZ[IJ'_ 
'abcd.f9hijlllnopqrstuv •• yzl;l 

Italics character set: 

!-#f%&'()*+ ,-.I012.'S6789:,C->? 
tiRBCDE FGHI .7KLHNOPGRSTLIVHX Y ZC I]A_ 
'abcdefghijklmnop qrstuvwxyze/} 

Block Graphics: 

·:~.«.~rw,fL':.q, !p;*".,. 
ElFHASIZED DOUBLE STRIKE 

132 C/L , DOUBLE-WIDTH 

MIX CONDENSED AND Ital ics 

Figure 2. Graftrax Graphics 
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an "MSB mode" that will force bit seven high (for

sending a character greater than ASCII 128). This

is useful for computers and interfaces that can only

send seven bits per byte (such as the Apple II).

One of the most significant new functions is

the ability to redefine all the printer codes. You

can change almost any of the special codes into any

code you like. For example, double-strike is set

with ESC-G (ASCII 27 followed by ASCII 71). You

could change this to ESC-D (easier to remember),

but you would be replacing the "Set horizontal tab"

command which is normally keyed to ESC-D. One

possibility of this feature is that you could change

the MX-80's special codes to approximate the codes

of, say, the Centronics 737. You could then run

software written for the 737 without modification.

Extraordinary Graphics

The graphics capabilities are superb — up to 120

dots per inch. This permits a total horizontal width

of up to 960 dots. This is more resolution than

most computers can display, so it is more than

adequate for screen dumps. The 480 mode (480

dots per line) is faster than the 960 mode, and it is

usually used for screen dumps. The graphics arc

fairly easy to use: you send a code specifying which

mode, and how many bytes of graphics you are

sending. Then, a byte at a time is sent from the

computer that specifies each bit of the eight dot

(vertical) line. For example, to print a special char

acter, ten bytes would be sent.

7

5

4

3

2

1

0

oooooo

0 0

0 OOOO 0

DO O

0 0 D

0 OOOO O

0 O

oooooo

1234567891

0

128

64

32

16

8

4

2

1

The copyright symbol

The printhead is a strip with nine tiny needles set

into it. Each needle is activated by a "1" bit, or left

seated with a zero. Unfortunately, the ninth pin

can't be fired because there are only eight bits in a

byte. The first byte sent would look like: 00111100

(turned on its side). In this way, an 8xh "strip" of

dots would be printed.

Speed

With 480 dots per line, using Graftrax from BASIC

10072 Balsa St., Cucamonga, Ca 91730f

CASDIS - machine language program trial

allows you to transfer most ■"Door tapes

and cassette data files to disk Also con

verts BASIC tapes into boot" disks Pro

grams trial read cassette fries wilt

operate normally without software

modifications

Diskette only S25

Utility

Programs

for the

ATARI 400/800

I
CASDUP - machine language program

thai allows you to copy most "boot"

tapes and cassette dala tiles.

CasseltBonly $25

outputs can be dumped lo a prints
C»**Htle or Diskette S40

DISASM — machine language program

that allows you to disassemble machine

language programs You can load a ine

Irom cassette or disk and display all the

die's addresses and then contents m he»,

ASCII (it any), and 6502 op code

mnemonics. AM outputs can be dumped

to a printer. Works with or without Editor

Assembler cartridge.

Specify Casiatte or Diskette 125

DISDUP - macnme language program

(or sector level copying o' disk infor

mation A single sector, range of sec

tors or all sectors on a disk may be

copied with or without a read verity

Sectors which cannot be read for or

writien lo are displayed on the screen

and optionally to a printer

Dlt)tetteonlyS25

Please add %Z shipping & handling per program California residents add 6% sales tax

Back-up policy: Our programs are protected against casual copying, bul we appreciate your

potential need for a back-up copy. II you add 110 to your order (or a program, we will send you an

extra copy of the program. Our normal replacement guarantee applies to both copies. This offer

does not apply to dealer sales

A ATARI 400(800 Is a trademark ot Warner Communications, Inc. Dealer Inquiries Welcome

Memory Expansion Boards

for the ATARI* Computer

• Completely compatible with ATARI

hardware and software

• Mo modifications necessary <16K & 32K)

• Fully assembled and tested

• User installable

• Gold connector tabs and sockets

• One year warranty

16K Memory Board — $ 49.95

32K Memory Board — $ 89.95

48K Memory Board — $ 169.95

Build Your Own Memory

16K board ■ no components - $12.50

32K board - no components - $30.00

48K board ■ no components ■ $50.00

Add $2 Shipping and handling per board

Visa & MasterCard Accepted

'ATARI is a trademark of Atari Inc.

Dealer Inquiries Welcome

Tiny Tek, Inc.
P.O. Box 820249 • Dallas, TX 75382-0249

214-373-8926
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can change almos t any of the special codes imo any 
code you like. For example, double-strike is set 
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could change this to ESC-D (easie r to remember), 
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command which is normally keyed to ESC-D. One 
possibility of this feature is that you could change 
the MX-80's special codes to approximate the codes 
o f, say, the Centronics 737. Yo u could then run 
softwa re written fo r the 737 without mod ifi cation. 

Extraordinary Graphics 
T he graphics capabili ties a re superb - up to 120 
dots pe r inch. T his per'mits a total ho rizontal width 
o f up to 960 dots. T his is mo re resolution than 
most compute rs can disp lay, so it is mo re than 
adequate for screen dumps. The 480 mode (480 
dots pe r line) is faste r than the 960 mode, and it is 
usuall y used for screen dumps. T he graphics are 
fairly easy to use: yo u send a code specifying which 
mode, and how many bytes of graphics you are 
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for the "-
CASOIS · mil.!;hine language program Ihal ATARI 400/800 allows you 10 IJanslel most " boot" lapes 
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ver l S BASIC t apes 1010 "boor" (11 511$ Pro- CASOUP . machine language program 
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Ol,kat t. only S25 

FUlMAP _ (ava il. lale '82) mlcn ·ne languilge Drogram lor BASIC program developers. 
Fealures: variaDle cross reterence lists program ~anables alpnabetically .... ,tn nne numbers 
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to a printer. WorkS ..... Ith or without Editor ana oplionally to . printer. 
Assembler cartridge. 01.10.111. onty S2S 
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B. ck,up pol icy; Chlr programs are protected .g" nll casual copying. but wa . pprecl.tII your 
potentl. 1 need tor a back·up eopy. II you .<la $10 to your olaer lor a program, we will sen<l you an 
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,,: ATARI A.OOJ800 Is .. I rll1oma/k ot Warnor Communiclll ions, Inc. Del ler Inquiries Welcome 

sending. T hen, a byte at a time is sent from the 
computer that specifi es each bit of the eigh t dot 
(ve rtical) line. Fo r example, to print a special cha r
acte r, ten bytes would be sent. 

7 000000 128 
6 0 0 64 
5 0 0000 0 32 
4 0 0 0 16 
3 0 0 0 8 
2 0 0000 0 4 
1 0 0 2 
0 000000 1 

1234567891 
0 

T he copyright symbol 

T he printhead is a stri p with nine tiny need les set 
in to it. Each need le is activated by a " I" bit, or le ft 
seated with a zero. Unfortunately, the ninth pin 
can't be fired because the re are only eight bits in a 
byte . The first byte sem would look like : 00 111100 
(turned on its side) . In this way, an !:IX71 "strip" o f 
dots would be printed . 

Speed 
With 480 dots per li ne , using Graftrax from BASIC 

Memory Expansion Boards 
for the AT ARI * Computer 

• Completely compa tible with AT ARI 
hardware and software 

• No modifications necessary (16K [, 32K) 
• Fully assembled and tested 
• User insta llable 
• Gold connector tabs and sockets 
• One year warranty 

16K Memory Board 
32K Memory Board 
48K Memory Board 

$ 49.95 
$ 89.95 
$ 169.95 

Build Your Own Memory 
16K board · no components· $12.50 
32K board · no components · $30.00 
48K board · no components · $50.00 

Add $2 Shipping and handling per board 
Visa [, MasterCard Accepted 
- ATARI is a trademark or Atan Inc. 

Dealer Inquiries Welcome 

Tiny Tek, Inc. 
P.o. Box 820249 • Dallas, TX 75382·0249 

2 14·373·8926 



is unbearably slow, since 480 bytes have to be indi

vidually calculated and sent, one at a time. You

would probably want a machine language program

to do the printing.

Graftrax Plus

A new version of Graftrax, called Graftrax Plus, is

now available for $65. It improves and expands

upon the already enhanced features of Graftrax.

In addition, owners of the MX-100 (which already

has Graftrax) can upgrade to Graftrax Plus and

enjoy compatibility with the MX-80 equipped with

Graftrax Plus.

In addition lo the italics character set (missing

on MX-100 Graftrax), Graftrax Plus adds several

features, including: superscript and subscript (the

printer doesn't really adjust the paper; it just uses

tiny half-height characters), improved graphics,

and true underlining, with underlining on/off

commands.

Graftrax-80

Epson America, Inc.

3415KawishaSt.

Torrance, CA 90505

$99.00 Q

NEW FOR ATARI 800
Give your Atari 800 a new personality! Replace your

existmg'1 OK ROM Personality Board with a new RAM/ROM

Board which provides for software selection of either 10K

ROMor14KRAM.

FEATURES:

• Operates from ROM, as before, at power on. (Uses the 3
Operating System ROMS from the old Personality Board. 1

• User can configure as a 62K RAM system for custom

software development.

• User can move operating system from ROM to RAM to

allow for user modification of the operating system.

• With Assembler or Basic Cartridge in place. 4K of RAM
memory (COOO-CFFF) is available for Assembly Language

programs.

• With Atari Operating System in RAM and 48K of

external memory connected, [No cartridges) the
system automatically configures itself as a 52K system.

This makes an additional 4K of RAM available for other

software. [For example 4 more pages become available

for VisiCalc).

• Cooler, lower Power dissipation when RAM is selected.

[Uses CMOS RAM chips!

• Quality construction with Gold Plated edge connector

and all IC's socketed.

• Software provided for memory test, Operating System
transfer from ROM to RAM, and an Assembly Language

Monitor residing at C000 which can replace the Memo

Pad mode.

[ATARI 800 ONLY]

RAM/ROM PERSONALITY BOARD S250

90 Day Warranty. Free shipping anywhere in U.S.A.

California residents add 8 Vs°/a sales tax. For Fast Delivery,

send certified or cashier check or money order. Personal

checks require 2 to 3 weeks to clear.

ADAM PERIPHERALS

2G7 Greenheath Place

Thousand Oaks, California 913G1

ATARI is a trademark of ATARI. INC ■ VisiCalc is a trademark of VisiCorp

LET'S GET SERIOUS

The ATARI® is a Powerful Personal Computer.

It's time to get down to business.

FORECASTER - Disk - $49.00 STAT PLUS - Disk - $49.00

Forecast future events based on past informa

tion. Forecast profits, costs, sales trends,

prices, test scores, virtually anything. Edit, save

on disk and test various elements to determine

the outcome. Forecaster effectively uses the

ATARI" color and sound capabilities. Forecas

ter is a powerful "what if" program - a must for

business. 24K disk.

Stat Plus is the most powerful statistic tool we

have seen. Run sample space, mean, variance

and standard deviation. Do probabilities using

binomial, poisson or normal distribution. Also,

do students' t-test, Mann-Whitney U test and

Chi Square. Do linear regressions; may use 1-

12 independent variables. Interact a sample

from one module to another, edit, rank and

print out. Minimum 24K.

The Programmers Workshop
5230 Clark Ave., Suite 23

Lakewood, CA 90712

Phone Orders (213) 804-1475
ATARI is a registered trademark of Warner Communications

TO ORDER: VISA/MasterCard, check or
money order accepted. If charge, please in

clude expiration date of card. Add $1.50 for

shipping and handling. California residents

add sales tax. Phone or mail.

is unbearably slow, since 480 bytes have to be indi
vidually calcu lated and sent, one at a time. You 
would probably want a machine language program 
to do the printing. 
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Give your Atari 800 a new personality! Replace your 
existing" OK ROM Personality Board with a new RAM/ROM 
Board which provides for software selection of either 10K 
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'FEATURES, 
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Operating System ROMS from the old Personali ty Board.) 
• User can configure as a 62K RAM system for custom 

software development . 
• User can move operating system from ADM t o RAM to 

allow for user modification of the operating s ystem. 
• With Assembler or Basic Cartridge in place, 4K of RAM 
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programs. 

• With Atari Operating System in RAM and 48K of 
external memory connected, {No cartridges} the 
system automatically configures itself as a 52K system, 
This makes an additional4K of RAM available for other 
software. [For example 4 more pages become available 
for VisiCalc}. 

• Cooler . lower Power dissipation when RAM IS ~elected . 
[Uses CMOS RAM chips) 
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and all IC's socketed. 

• Software provided for memory test . Operating System 
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Moni t or residing at COOO which can replace the M emo 
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Computers

And Society

David D. Thornburg

Associate Editor

Inspector Fenwick- Please!

Hey, Rocky, I think Ijust saw the girl of my dreams!

Gee, Bulhwnkle, where's thai?

At the Moose America Pageant — where else?

A Saturday morning replay of Rocky and His Friends}

No, this is a sample of the dialog that greets visitors

to one of the newer purveyors of food and enter

tainment— Bullwinkle's. What does this have to do

with the social impact of computers? Read on, dear

readers, read on.

It all began in the 1950s when Walt Disney

and his designers concocted Audio Animatronics,

an analog-based control system that gave motion to

the mannequins in such Disneyland favorites as the

Enchanted Tiki Room. This technology was further

advanced by the Disney group to make such shows

as Pirates of the Caribbean, Country Bear Jam

boree, and America Sings. The result was the

creation of remarkably lifelike animated stage

shows using automatons. In the hands of Disney

designers, the result was magical.

Dining With Computers

A few years ago, Nolan Bushnell (founder of Atari

and godfather to a host of innovative companies)

developed Cyberamics to bring animated characters

into a combined arcade/restaurant - Chuck E.

Cheese's Pizza Time Theater. Visitors to this estab

lishment are treated to various shows, including

Dolly Dimples, a delightful animated hippopotamus

night club singer, and, in another part of the res

taurant, Chuck E. Cheese and his cohorts, who

provide their own brand of cornball entertainment

to go with the pizza. Central to Pizza Time is the

arcade room, filled to the brim with a great diversity

of video games, each operated with tokens marked

"In Pizza We Trust."

The success ofthis technology-based restaurant
has been phenomenal, and it was clear from the

start that others would soon develop their own

version of this concept.

Next enters David Brown, developer of two

Marriott's Great America theme parks and the Roy

Rogers' Family Restaurant chain. David thought

that Pizza Time was a great concept, but that the

food quality could be improved. Brown's idea was

to create a place that was a restaurant first, but

which incorporated entertainment in the dining

area and a separate game room with a modest

assortment of popular arcade games. This idea

became Bullwinkle's.

As luck would have it, the world's first

Bullwinkle's was constructed only a few miles from

my humble abode. In the interest of keeping my

readers abreast of the latest in technology, I had to

visit Bullwinkle's many times, consuming vast

quantities of chicken and pizza and ice cream,

watching shows, and playing myriad games.

During one such visit it was my pleasure to

meet their marketing maven, Larry Schuller. As he

showed me around and answered my questions, it

was clear that computer technology plays a critical

role in this restaurant.

First, the animated characters themselves are

controlled by Moosetronics, a set of distributed

processors running off an S-100 bus. The song and

dance routines are stored on both tape (audio and

synchronization) and disk (for various body move

ments). Some of the characters are quite elaborate.

Bullwinkle, for example, is about six feet tall. His

eyes, mouth, head, arms, and legs all move in fairly

realistic fashion (realistic for a moose based on a

cartoon character), and this attention to detail

characterizes several of the other eleven animals as

well. The attention to detail includes placing the

loudspeakers in each figure so the sound comes

from each animal as it is singing or talking.

Fantasy Fountain

I f this elaborate production weren't enough, visitors

are also treated to a computer-controlled fantasy

fountain show in which 250 jets propel 300 gallons

of water in a dazzling array of arcs and spirals. All

this takes place under colored lights in accompani

ment to such melodies as The Blue Danube and

Raindrops Keep Fallin on My Head. This water show,

more than anything else, appears to be the prime

attraction to the over-30 crowd (your esteemed

author included).

But the computers don't stop here. The system

which notifies people when their order is ready is

none other than a trust) Apple II located near the

186 COMPUTlI December 1982, Issue 31 

A Monthly Column 

Computers 
And Society 
David D. Thornburg 
Associate Editor 

Inspector Fenwick - Please! 
Hey, Rocky, !think! j ust saw lhe giTl oj Illy dreallls! 

Gee, Bul/wink/e, where's Ihal? 

Al lhe Moose A lIIerica Pageanl- where else? 

A Saturday morning replay of Rocky and H is Friends' 
No, this is a sample of the dialog that greets vis itors 
to one of the newer purveyo rs of food and erite r
Lain ment- Bullwinkle's. WhaL does this have to do 
with the social impact of computers? Read on , dea r 
readers, read on. 

I L all began in the 1950s when WaiL Disney 
and his designers concocLed Aud io An imatronics, 
an ana log-based control sysLem that gave motion to 
the mannequins in such Disney land favorites as Lhe 
Enchanted Tiki Room. This technology was further 
advanced by the Disney group to make such shows 
as Pirates ohhe Caribbean, Country Bear J am
boree, and America Sings. The result was the 
crea Lio n of remarkabl y life like ani mated sLage 
shows using au tomatons. I n the hands of Disney 
des ig ners, the result was magica l. 

Dining With Computers 
A few yea rs ago, Nolan Bushnell (founder of Ata ri 
and god fathe r to a host of innovative companies) 
developed Cyberam ics to bring animated characters 
into a combined arcadelresLaurant - Chuck E. 
Cheese's Pizza Time T heater. Visitors to this estab
lishment a re treated LO various shows, including 
Doll y Dimples , a delighLfu l animated hippopotamus 
night club singer , and, in another pa rt of the res
Laurant, Chuck E. Cheese and his cohorts, who 
provide Lheir own brand of co rnball enterta inment 
to go with the pizza. Central to Pizza Time is. the . 
arcade room, filled to the bnm WIth a great dIve rsIty 

of video games, each operated with toke ns marked 
"In Pizza We Trusr. " 

T he success ofth is technology-based restau rant 
has been phe no me nal, and it was cl ear fro m the 
start thaL others wo uld soon develop Lh eir own 
version of Lhis cqncept. 

NexL enters David Brown , developer of two 
Marriott's Great America theme parks and the Roy 
Rogers' Family ResLauranL chain . David though t 
that Pi zza Time was a great concept, but thaL Lhe 
food quality could be improved. Brown 's idea was 
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are also treated to a computer -controlled fa ntasy 
fountain show in which 250 jets propel 300 gallons 
of water in a dazzling a rray o f arcs and spirals. All 
Lhis takes place under colo red lights in accompani
ment to such melodies as The Blue DanLlbe and 
Raindmps Keep FaLLin' on My Head. T his water show, 
more than anything else, appea rs to be the prime 
aLtraction to the over-3D crowd (your esteemed 
a ULhor included ). 

BUL the computers don 't sLO p he re. T he sysLem 
which notifies people when their o rde r is read y is 
no ne oLher than a trusty A pple II located near the 
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kitchen. Monitors scattered throughout the restau

rant show which orders are read)', and each new

order is announced by a high resolution image of

Bullwinkle holding up the new number.

The professionalism in their mechanical char

acters is reminiscent of Disney's Country Bear

Jamboree, and for good reason. It was designed by

a collection of Disney graduates who now ply their

craft for others.

Aside from pure money, what motivated the

people at Bullwinkle's to create this restaurant?

According to Larry Schuller, microcomputer-based

entertainmenl belongs in restaurants. The provision

of electronic fun to go with the food is perhaps the

next stage in the evolution of family dining.

Interestingly, the arcade seems to be almost an

afterthought at Bullwinkle's. Off away from the

eating area, 50 games provide entertainment for

patrons who, in my opinion, show much greater

care for the machines than I am used to seeing.

While I was unable to get the exact figures, I found

that Bullwinkle's derives a considerably smaller

fraction of its revenues from the games than does

Pizza Time Theater. That doesn't bother

Bullwinkle's at all. As Schuller says, they are aware

of the continuing controversy surrounding these

games. When will the controversy go away? In

Schuller's mind, the controversy surrounding

these games will go away when the games become

more educational.

The Next Step

There is no question that arcade games can be

made more educational — Children's Television

Workshop has shown that. But just as Bullwinkle's

feels that it has improved the electronic entertain

ment/restaurant idea of Nolan Bushnell, they also

feel that they can someday make improvements in

the design of the arcade games themselves.

As nice as such improvements might be, they

are not their first order of business. The next step

is to carefully locate the next several restaurants.

Not surprisingly, their first announced franchise

was for IS restaurants in Canada, with the first to

open in Edmonton in March. Dudley Do Right of

the Royal Canadian Mounted Police has been a

popular character there for years, so the success of

this expansion venture is virtually guaranteed.

This doesn' t mean that the United States has

been ignored. Twenty-nine restaurants are sched

uled for construction here in 1983, 209c of which

will be company owned. In addition, negotiations

are underway to share this technology with the

United Kingdom. One has to be "moost" impressed

with this expansion plan, especially since each

restaurant costs well over a million dollars to

set up.

As the water show comes to a close, and the

curtain falls on Dudley Do Right, one must wonder

what computer pioneers like John von Neuman

would have thought. Computer technology has

advanced extraordinarily in the past 30 years.

Have its applications advanced as well?

Boris, ifI hear one more moose joke I will

blow up the stage.'

Natasha, darling, that would be moosl

devious of you! ©
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A Monthly Column

COMPUTE! welcomes Keith Falkner, whose "Extrapolations" column begins this month. Keith, who has extensive

experience at all levels of computing, has contributed several excellent Apple articles to COMPUTE! in the past. To

start his monthly column, he demonstrates how to use a simple BRUN to bring in the power oj the renumber program

- without affecting the program in memory. There's also a way to make yourself a simple assembler ifyou don't have

the Mini-assembler.

Extrapolations
Beat The "Applesoft Renumber" Blues

Keith Falkner, Toronto

On your System Master diskette there is a very

powerful utility program called Renumber. This

program can merge two Applesoft programs and

can move several lines from one place to another

within an Applesoft program. Ofcourse. Renumber

will also renumber the lines ol an Applesoft pro-'

gram, and the options it offers in this function are

as complete as anyone could wish.

Furthermore, Renumber is cleverly packaged

as an Applesoft program so that no complicated

machine language instructions are needed to run it.

Protecting Memory

When you run Renumber, a hidden machine lan

guage component relocates itself to the top 2048

bytes of memory, prevents Applesoft from over

writing it, and enables the ampersand (&) com

mand. Thereafter you can LOAD, RUN, SAVE,

etc., as usual, and the ampersand command invokes

one of the three functions of Renumber. This is

very clever packaging, because this way only one

version of Renumber is needed for 32 K or 48K

Apples, regardless of the current upper limit of

memory.

Setting MAXFILES or running the utility-

known as Program Line Editor both alter the upper

limit of memory, but Renumber does not care.

This versatility is commendable, but it comes at a

price. If you have not bothered to run Renumber,

but are working on an Applesoft program and

wish to renumber it, you must first SAVE it, then

run Renumber, then reload your Applesoft pro

gram. Generally, you do not need this flexibility.

For example, if you havea48K Apple, the machine

language component eventually resides in locations

$8E00-$95FF (36352-38399).

I'll show you how to save this machine language

routine, together with a prologue to do the mini

mum initialization. Then a simple BRUN command

will activate the essence of the Renumber program,

without affecting any Applesoft program in mem

ory. At the same time we will deal with the more or

less well-known bug. If the program being renum

bered contains a multiplication by a constant, such

as XI =J * 100, and there is a line number 100

which becomes, say, line number 80 upon renum

bering, the constant may become 80 as well.

This is a consequence of the clever relocation

routine which makes the machine language code

function in whatever memory locations it occupies.

Specifically, the token for LIST is replaced by the

token for multiplication because the sequence of

tokens $AC $B0 SBC is taken for the instruction

LDY SBCBO, and the relocation routine changes

this to LDY SCAB0.

So SBC. the token for LIST, has been replaced

by SCA, the token for *. Hence, line number refer

ences following LIST (a rare verb to find in a BASIC

program) can never be renumbered, and constants

which appear to be line number references in a

multiplication statement are subject to bogus re

numbering! Fortunately, this is easy to fix.

One more thing should be done to Renumber.

Some of us have a program to load PET tapes into

our Apples, and some of these programs have

spaces between the words or numbers in the pro

gram. In PETs this practice improves legibility, but

not so in Apples, so Applesoft removes any extra

spaces you may type in. Thus, Renumber does not

expect spaces in, for example, GOSUB 400.

Those spaces prevent Renumber from changing

that 400 if renumbering gives line 400 a new line

number. The fix for this problem is included in

Programs 1 and 2.

Now it's your turn to do some work: if you use

DOS 3.2, type the lines in Program I; if you use

DOS 3.3, type the lines in Program 2. In either

case, test your results as shown below.
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Extrapolations 
Beat The "Applesoft Renumber" Blues 

Keith Falkner, Toronto 

On your System Master d iskette there is a very 
powerfu l utility program ca lled Hell;,,",be,.. This 
program can merge two Applesoft programs and 
can move severa l lines from o ne place to another 
within an Applesoft program. Of course, Renumber 
wi ll a lso renumber the lines o f an Applesoft pro-. 
gram, and the o ptions it offers in thi s function a re 
as complete as anyo ne could wish. 

Furthermore , Renumber is cleverl y pac kaged 
as an Applesoft program so that no complica ted 
machine language instructions are needed LO run it. 

Protecting Memory 
When you run Renumber , a hidden mach ine lan
guage com ponent relocates itself LO the LOp 2048 
bytes o f memo ry, prevents Applesoft from over
writing it, and enables the ampersa nd (&) com
mand. Thereafter you can LOAD , RUN , SA VE, 
etc. , as usual, and the ampersand command in vokes 
one of the three fun ctions of Renumber. This is 
very clever packaging. because this way on ly one 
version of Renumber is needed for 32 K or 48K 
Apples , rega rdless of the current upper limit of 
tnenlory. 

Setting MAXFlLES o r running the utility 
known as Program Line Editor both alte r the upper 
limit o f memo ry, but Renumber does nOt ca re. 
This versati lity is commendable, but it comes at a 
price. If you have not bothered LO run Renumber, 
but are working on an Applesoft program and 
wish LO renumber it, you must first SA VE it, then 
run Renumber, then reload your Applesoft pro
gram. Generall y, you do not need this fl ex ibility. 
For example, if you have a 48 K Apple, the machine 
language component eventuall y resides in locations 
S8EOO-$95FF (36352-38399). 

I' ll show you how LO save this machine language 
routine , LOgethe r with a prologue LO do the mini
mum in itia lization. Then a simple BRUN command 

will acti va te the essence of the Renumber program , 
without a ffecting any Applesoft program in mem
ory. At the same time we will deal with the mo re or 
less well-known bug. I f the program being ren um
be red contains a mul tiplication by a constant, such 
as X I = J * 100, and the re is a li ne number 100 
which becomes , say , line number 80 upon renum
bering, the constant may become 80 as well . 

This is a consequence of the cleve r relocation 
routine which makes the machine language code 
fun ction in whatever menlory locations it occupies. 
Specifi ca ll y, the LO ken for LIST is replaced b)' the 
LOken for mu ltiplication because the sequence of 
LOkens $AC SBO SBC is taken for the instruction 
LDY $ BCBO, and the relocation routine changes 
thi s LO LDY $CA BO. 

So SBC, the LOken fo r LIST, has been re placed 
by SCA, the LOken for *. Hence, line number refe r
ences following LIST (a rare verb to find in a BASIC 
program) ca n never be renumbered, and constants 
which appear to be line number refe rences in a 
mu ltipl ica tion sta tement are subject to bogus re
numbering! Fortunate ly, this is eas), to fi x. 

One more thing shou ld be done to Renumber. 
Some of us have a program to load PET tapes into 
our Apples, and some of these programs have 
spaces between the words or numbers in the pro
gram . In PETs this practice improves legibili t)" but 
not so in Apples, so Applesoft removes any extra 
spaces yo u ma), type in . Thus, Renumber does not 
expect spaces in , for example, GOSU B 400. 
Those spaces prevent Renumber from changing 
that 400 if renumbering gives line 400 a new line 
number. The fix for th is problem is included in 
Prog rams I and2. 

Now it's your turn LO do some work: if )'ou use 
DOS 3.2, type the lines in Program I; if you use 
DOS 3.3, t),pe the li nes in Program 2. In either 
case, test your results as shown below. 
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Type in this trivial program:

1 input x

2 IF X < 1 THEN 1

3 ON X GOSUB 39,87

27 END

39 LIST 87

4 5 RETURN

87 PRINT 99 * 39

99 GOTO 45

Now ready the renumbering routine:

BRUN BRENUMBER

Now renumber your program:

&

LIST

The result should look tike this:

10

20

INPUT X

IF X < 1 THEN 10

30 ON X GOSUB 50,70

4 0 END

50 LIST 70

6 0 RETURN

70 PRINT 99 * 39

80 GOTO 60

With the stock Renumber program in a 48K

Apple, line 50 would still say LIST 87 and line 70

would now say PRINT 99 * 50. Now type NEW ...

the above is worthless. Don't proceed until you get

it right, because an unreliable or inaccurate tool is

much worse than none at all.

I Iere is what you have produced. Brenumber is

a small (ten sector) binary program which loads

into locations $8DE0-£9dEF, sets the upper limit of

memory to S8E00 (minus one), and sets up the

ampersand (&) command to invoke the functions

of Renumber. Brenumber may be used only in a

48K Apple, and then only when MAXFILES has

its default value of three. There are no safeguards

in Brenumber, so unpredictable results occur if

these constraints aren't met.

Orderly Programs

Now, suppose you are working on an Applesoft

program and you decide to renumber it. Without

bothering to save it. just BRl'N Brenumber and

you have all the facilities of Renumber available.

It's important to remember that the BRL'N com

mand did not renumber your program; itjust ena

bled the ampersand (8c) command which does the

actual renumbering. So let's think of clever ways to

use the Renumber program. The program, with

16 screens of instructions, can be formidable to try

to understand, but it's worth learning.

Briefly, renumbering is done by typing the

ampersand (8c) and maybe some parameters. The

parameters tell Renumber two things: what line
numbers to assign and what portion of the program

is to be renumbered. All the parameters are op

tional, the default being to renumber the whole

program 10, 20, 30, etc.

FIRST= 1000 the first line number will be 1000.

INC = 20 successive line numbers increase by 20.

START = 5000 only lines 3000 and later will be

renumbered.

END= 6990 only lines up to 6990 will be renumbered.

I he FIRST and INC. parameters are

straightforward, so let's see how the START and

END parameters can help us. One way I make my

programs neat and readable, as well as accurate, is

to have a main routine whose line numbers are less

than 1000, and a menu which eventually says some

thing like ON SELGOSUB 1000,2000,3000,...

1 1000, for example, if there are I 1 selections from

the main menu. Then I use line numbers 20000

and up for subordinate routines such as entitling

the screen, formatting numbers, etc.

So how do I preserve this orderly scheme in

renumbering the program? Well, consider the

effect of these commands:

& F 100, S 0, E 999 (parameters can be abbre\ iated)

&F 1000, S 1000, E 1999

8c F 2000, S 2000, E 2999

and so on, until finally

&F 20000, S 20000

The first command will renumber only the main

routine; the second will renumber lines 1000-1999.

etc., and the last will renumber only the elementary

routines. All very fine, but who wants to type in 21

commands to renumber a program? Well, here is a

simple six-line program to create an EXEC. FILE

named RENL'M. Customize the program to suit

yourself, then run it one time and keep its output

on the same disk you have Brenumber on. Then,

when you wish to renumber a program in the

complex way outlined above, just type EXEC

RENUM.

10 DS - CHR$ (4):F$ = "RENUMn:Q$ = CHR$ (34)

20 PRINT D$"0PENnF$: PRINT D$nWRITE"F$: PRINT

"MON I"

30 PRINT "IF PEEK(36352)<>164 THEN ?CHR$(4)"Q

$"BRUN BRENUMBER"Q$

40 X = 100:Y = 999: FOR I = 0 TO 30: IF I THE

N X = Y + 1:Y = Y + 1000

50 PRINT "& F"X",S"X",E"Y: NEXT

60 PRINT "? CHR$(7)n: PRINT "NOHON I": PRINT "

D$"CL0SE"

RENUM can take several minutes to do its

work on a large program, so you have an opportu

nity for a break. It is vital that you never press

RESET while Renumber (or Brenumber) is oper

ating - it's almost certain to destroy your program!

The MON I statement at the start of the EXEC

EIEE causes each command to be listed as it is read

from disk, so watch and wait patiently.
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T ype in this tri vial program: 

1 INPUT X 
2 IF X < 1 THEN 1 
3 ON X GOSUB 39 , B7 
27 ENO 
39 LIST 87 
45 RETURN 
87 PRINT 99 * 39 
99 GOTO 45 

No\\! ready the renumbering rOlltine: 

BRUN BRENUMBER 

Now renumber your program: 

& 
LIST 

The result should look like this: 

10 INPUT X 
20 IF X < 1 THEN 10 
30 ON X GOSUB 50,70 
40 END 
50 LIST 70 
60 RETURN 
70 PRINT 99 * 39 
B0 GOTO 60 

With the stock Renumbe r progra m in a 48K 
Apple , line 50 would still say LI ST 87 a nd line 70 
would now say PRI NT 99 ':' 50. Now type NEW ... 
the a bove is worthless. Don 't proceed until yo u get 
it ri ght, because an unreliable or inaccurate tool is 
much worse than none at all. 

Here is what you have produced. B r(mu'1IIber is 
a slllall (Le n secto r) binary progranl which loads 
into locations $8 DEO-$95FF, sets the upper lim it o f 
memory to $8EOO (minus one). and se t.s up the 
a mpe rsand (&) command to in vo ke the fun ctions 
o f Ren um ber. Brenumber ma y be Ll sed a ni), in a 
48 K Apple, and then only when MAXFI LES has 
its default va lue of three. There a re no safeguards 
in Brellllll1ber, so unpredictab le res ulLs occur if 
these constrain ts aren't mel. 

Orderly Programs 
Noll', suppose you are workin g on an Applesoft 
program and you decide to renumber it. Without 
bothe ring to save it, just BR UN Bre number a nd 
you ha ve all the facilities of Renumber available. 
It's important to remember that the BR UN com
mand did not renumber your program ; itjuSl ena
bled the a mpersand (&) com mand which does the 
actual renumbe ring. So let's think o f cleve r ways to 
use the Renumber program. The progra m, with 
16 screens of instructions, can be formidable to try 
to understand , but it's worth lea rning. 

Briefl y, renumbering is done by typing the 
ampersand (&) a nd maybe some pa ramete rs. The 
para meters te ll Renumber twO things: what line 
numbers to assign and what pOi"lion of the program 
is to be renumbered. All the paramete rs are 01'-

tional, the d efau lt being to renumber the who le 
program 10, 20,30, etc. 

FIRST= 1000 lhe firsl li ne number will be 1000. 
INC=20 success ive line numbers increase by 20. 
START=5000 only lines 5000 and laLer wi ll be 

renumbered. 
END=6990 on ly lines up 10 6990 will be renumbered. 

The FI RST and I NC parameters are 
straightforward , so le t's see how the START and 
END paramete rs can help us. One wa y I ma ke m)' 
programs nea t and readable, as wel l as acc urate, is 
to ha ve a main routine whose line numbers are less 
than 1000, a nd a menu which evenill a ll y says some
thing like ON SEL COSUB 1000,2000,3000, ... 
11000 , for example, if the re are II selecti ons from 
the main menu. Then I use line numbers 20000 
and lip for subo rdinate routines such as e ntitli ng 
the screen, formalling numbe rs, e tc. 

So how du I prese rve this orderl y scheme in 
re numberin g th e progra m? We ll , consider the 
e ffect o f these commands: 

& F 100, S 0, E 999 (paramelers G Ill be abbIT\·j;l ted ) 
& F 1000, S 1000, E 1999 
& F 2000, S 2000, E 2999 

and so on , until finally 

& F 20000, S 20000 

The first cOlTlm and will re num ber o nly the ma in 
routine; Ihe second will re numbe r lines 1000-1999, 
e tc ., and th e las t wili renumber o n ly th e eleme ntary 
routin es. A ll \;e ry fine, but who wants to ty pe in 21 
commands to renumbe r a program? \,Vell. here is a 
simple six-line program to create a n EXEC FI LE 
named RE NU M. Customize the program to suil 
yo urse lf, then run il one time and keep its OUI PUI 
o n th e same disk you have Brenumbe r all. Then, 
when YO LI wish to rerllltllber a prog ram in the 
com plex way outlined above,justl pe EXEC 
RENU M. 

10 OS = CHRS (4):FS = "RENUM": QS = CHRS (34) 
20 PRINT OS "OPEN"FS: PRINT OS"WRITE"FS: PRINT 

"MON I" 
30 PRINT "IF PEEK (36352)< )164 THEN ?CHRS(4) " Q 

S"BRUN BRENUMBER"QS 
40 x = 100:Y = 999: FOR I = 0 TO 30 : IF I THE 

N X = Y + l:Y = Y + 1000 
50 PRINT "& F"X",S"X",E"Y : NEXT 
60 PRINT "7 CHRS(7)": PRINT "NOMON I" : PRINT -

DS"CLOSE" 

RE NU M ca n take seve ra l minutes to do its 
wo rk on a large progranl , so YO LI ha ve an o pportu
n ity for a break. It is vilal that yo u neve r press 
RESET while Re number (or Brenumber) is oper
ating- it's almosl cerlain to destroy your prog ram! 
The MON I stateme nt at the slart of the EXEC 
FI LE causes each command to be listed as it is read 
from disk , so watch a nd wait patiently. 
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Hiding And Moving Lines

The HOLD and MERGE functions of the Re

number program are probably poorly understood;

here is an example which barely hints at the

power of these commands.

LOAD PHONE LIST

BRUNBRENUMBER

&5400,F1000

SAVE PHONE INTERIM

DEL 1.200

DEL351.63999

&F351.I1

&HOLD

from System Master disk

from the disk where you put it

to make a gap for more tines of

DATA

we need it on disk for a moment

discard the prologue and credits

discard everything but DATA

statements

old DATA from 201 -350 becomes

351-500

put 150 lines into "hold-file"

in memory

LOAD PHONE INTERIM you can DELETE it now or later

8c MERGE combine old and new, now 300

DATA statements

In Hue 1720 and 2590, change the figure 150 to 300.

In line 1160, change the program name to PHONE LIST 300.

SAVE PHONE LIST 300 wherever you want the

finished product.

We start with Phone List, a program on your

DOS System Master disk, and double its capacity

f rom 150 to 300 names.

This clever program actually stores names and

telephone numbers in DATA statements with line

numbers from 201 through 350. The two DEL

statements eliminate all lines but these, which are

then renumbered 351 through 500 by 1. The

&HOLD command hides these lines and a LIST

command at this point would show no lines. After

the Phone Interim program is reloaded, the hidden

lines are merged into (he gap between lines .350

and 1000.

When you consider all that this involves, the

process is very rapid. It's hard to see how such a

significant change could have been wrought any

other way, without a lot of tiresome typing. Using

the techniques shown above, you can move a bunch

o( lines around within a program, combine two

programs, and incorporate proven routines from

one program to another without the error-prone

step of retyping.

Some programs have lines with line numbers

greater than 63999, the legal maximum. Renumber

is clever enough to leave these alone, and this is

probably for the best. A word of caution in this

area: I once fabricated an illegal line number 65535

and spent several days looking for the mysterious

cause of a number's silently changing from 2 to

2.0OOOOOOO7. The problem disappeared when I

removed the bad line number.

As with most tools, practice improves skill. Do

use the Brenumbcr program to its limit — it's very,

very good. But, and it's a big but, be prudent. Save

an important program before renumbering it, and

don't overwrite that backup until the renumbered

version is proven.

Homework Assignment: If you have an Apple II

Plus with no Integer ROM Card nor Language

Card, you may have no Apple Mini-Assembler. In

that case, follow the instructions below. You will

create a one-pass assembler which will be of use in

future columns in this series. Please note that

"CTRL-1!"' means hold down the CTRL key and

type "Y". In the lines where this is used, a space is

shown for clarity only; do not type any spaces in

those two lines!

How To Make A Mini-Assembler If You Have An

Apple II Plus

Take a diskette to an Apple which has both Integer

BASIC and Programmer's Aid.

If a 16K RAM card is installed, boot the System

Master diskette.

>CALL-151

*D4D5G

*6000:4C98 60

*ti()(m<F">()0.F03C: CTRL-Y *

*tf0<Ki<Ff>0().F(i:K:(:TRI.-Y

*BSAVt; MINI-ASSM,A$6000,L$140

(THANK THE NICE APPLE.)

Program 1.

RUN RENUMBER

(PRESS RETURN WHEN INVITED.)

CALL -151

8DE0

8DE8

8DF0

8DF8

9 0DE

95ED

95F0.

9 5F8:

9 4D4:

A9 8E 85 70 85 74 8D F7

03 A9 00 85 6F 85 73 8D

F6 03 A9 4C 8D F5 03 20

6C D6 4C D0 03 4C D0 03

20 F0 95

30 8D 28

20 B5 94 08 C9 20 F0 F7

28 60

BC < BUG FIXER111

(INSERT DISK TO HOLD RESULT.)

BSAVE BRENUMBER,A$8DE0,L$820

Program 2.

RUN RENUMBER

(PRESS RETURN WHEN INVITED.)

CALL -151

8DE0: A9 8E 85 70 85 74 8D F7

8DE8: 03 A9 00 85 6F 85 73 8D

8DF0: F6 03 A9 4C 8D F5 03 20

8DF8: 6C D6 4C D0 03 4C D0 03

90DA: 20 F0 95

95ED: 30 8D 28

95F0: 20 B2 94 08 C9 20 F0 F7

95F8: 28 60

94D1: BC < BUG FIXER!M'

(INSERT DISK TO HOLD RESULT.)

BSAVE BRENUMBER,A$8DE0,L$820
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Hiding And Moving Lines 
The HOLD a nd MERGE functions of the Re
numbe r program are pro babl y poorly undersLOod ; 
he re is an example which barel y hints at the 
po we r o f these commands. 

LOAD PHONE LIST from System Master disk 
BRUN BRENUMBER from the disk where you put it 
& 5400, F IOOO to make agap for more lines of 

DATA 
SA VE PHONE INTERIM 
DEL 1,200 
DEL 35 1,63999 

& F351, II 

we need it o n disk for a moment 
discard the prologue and credits 
discard everything but DA T A 
statements 
old DATA from 201-350 becomes 
35 1·500 

& HOLD put 150 lines into " hold-fi le" 
in memory 

LOAD PHONE INTERIM you can DELETE it now or later 
& MERGE combine o ld and new, now 300 

DA TA statements 
In line 1720 and 2590, change the figure 150 to 300. 
In line 11 60, change the program name to PHONE LIST 300. 
SA VE PHONE LIST 300 wherever you want the 

finished product. 
vVe stan with Phone List, a program o n your 

DOS System Maste r di sk, and d o uble its capacit), 
fro m 150 LO 300 names. 

T his cl ever program actuall y stores names and 
telepho ne numbe rs in DATA state mellls with line 
numbers from 20 I through 350. The two DEL 
stateme nts elim inate all lines but these , which are 
the n renumbe red 35 1 thro ug h 500 by I . T he 
&H O LD com ma nd hides th ese lines a nd a LI ST 
command at this po int. wou ld show no lines . Afte r 
th e Pho ne In te rim program is reload ed , th e hidden 
li nes are merged into the ga p between lin es 350 
,,"d 1000. 

When yo u consid er all tha t this in vo lves , the 
process is very rapid. It's hard to see how such a 
significant change could have been wro ught any 
o ther way , witho ut a lot o f tiresome typing . Usin g 
the techniques shown above , yo u can move a bunch 
or lin es around within a program , cOlllbine two 
programs, and in corpo rate proven rOll tines from 
one program to ano the r witho Lit the error-prone 
step o f retyping. 

Some programs have lines with line numbers 
g reate r than 63999, the legal ma ximum . Renumbe r 
is clever eno ugh to leave these alone , and this is 
pro ba bly fo r th e best. A wo rd o f ca utio n in this 
area : I o nce fabrica ted an ill ega l li ne number 65535 
and spe nt seve ral days lookin g fo r the m yste rio us 
ca use o f a numbe r 's silc m ly chang ing fro m 2 to 
2.000000007. T he p roble m disappea red when I 
re moved the bad line numbe r. 

As with most too ls, practice improves skill. Do 
use th e Brenumber program to its li mit - it's very, 
ve ry good. But, and it's a big bu.t, be prude nt. Save 
an imponam progra m be fo re renumberin g it, and 

d o n 't overwrite th a t backup until the renumbered 
verSIon IS proven. 

H omework Assignment: If you have an Apple 11 
Plus with no Intege r RO M Card no r La nguage 
Card , yo u may have no Apple Mini-Assembler. In 
that case, fo ll ow the instructions be low. Yo u will 
crea te a olle-pass assembler which will be o f use in 
future co lumll s in this seri es. Please Il o te that 
"CTRL· y· ' means ho ld down th e CTRL key a nd 
t)'pe " Y". In the lines whe re this is used , a space is 
shown for clarity on ly; do no t type any spaces in 
those two li nes! 

How To Moke A Mini-Assembler If You Have An 
Apple II Plus 
T a ke a diskeu e LO a n A pple which has both Integer 
BASIC and Programmer 's Aiel. 

I f a 16 K RAM card is insta lled , boot the System 
Maste r diskelle. 

li NT 
' CA ll · 15 1 
*D4D5G 
*6000:4C 98 50 
*600:J ' 1'500. F6:JC CTR l -Y * 
*6003 ' F500 . F6~C CT RL-Y 
*llSAVE ~ I I N I -ASS~ l.A 6000. L - 1·10 
(TH AN K TH E N ICE A PPLE.) 

Program 1. 

RUN RENUMBER 
( PRESS RETURN WHEN INVITED. ) 

CALL -15 1 
8DE0: A9 8E 85 70 85 74 80 F7 
8DE8: 03 A9 00 85 6F 85 73 80 
8DF0: F6 03 A9 4C 80 F5 03 20 
8DF8: 6C 06 4C 0 0 03 4C 00 03 
90DE: 20 F0 95 
95ED : 30 80 28 
95F0: 20 B5 94 08 C9 20 F0 F7 
95F8: 28 60 
9404: BC <---BUG FIXERI II 
(INSERT 01 SK TO HOLD RESU LT . ) 
BSAVE BRENUMBER,A$8DE0,L$820 

Program 2. 

RUN RENUMBER 
( PRESS RETURN WHEN INVITED.) 
CALL - 151 
8DE0: A9 8E 85 70 85 74 80 F7 
8DE8: 03 A9 00 85 6F 85 73 80 
80F0: F6 03 A9 4C 80 F5 03 20 
80F8: 6C 06 4C 00 03 4C 00 03 
900A: 20 F0 95 
95EO : 30 80 28 
95F0: 20 B2 94 08 C9 20 F0 F7 
95F8: 28 60 
9401: BC <---BUG FI XERI II · 
( I NSERT DISK TO HOLD RESULT.) 
BSAVE BRENUMBER,A$80E0,L$820 



192 COMPUTE! December 1982. Issue 31

For PETICBM computers with a disk drive, this program

will list any program in a way that can be easily wider-

stood: all the special characters for all the Commodore

computers are taken into account.

A Universal

Program Lister
Jim Butterfield

Associate Editor

You'll need a PET/CBM disk system to run Lister.

It will neatly list any BASIC program you have on

disk to the screen or printer.

There are lots of Lister type programs around.

This one isn't much different, except that it is very

complete. It runs very slowly; have a cup of coffee

while it's running.

Why Another?

Several months ago, I passed out. a program at the

Toronto PET User Group meeting. It contained a

number of the 4.0 disk commands. I confidently

said at the time, "Those of you with earlier systems

won't have any trouble converting DOPEN to

OPEN and soon...."

What I didn't think of was this: users with an

earlier system couldn't list the program properly.

Their computers couldn't understand DOPEN

tokens and printed nonsense instead.

The problem is more general. If you don't

have an 80-column machine, you won't be able to

make any sense out of the window-making charac

ters that are used there. If you don't have a VIC,

you'll be baffled by the characters that set color.

So I embarked upon a new Lister which would

contain the special characters for all Commodore

machines: PET, CBM, and VIC. It seemed like an

easy project.

Code Inflation

But the program grew. As it was written, a number

of possibilities kept cropping up — things that would

be handy for the user if provided.

The listing job wasn't hard. Just pick it off

disk, translate the tokens, and put it on the screen.

But then — it would be nice if the output could go

to the printer.

As long as output goes to the printer, it should

be neat. Why not put spaces in strategic places?

That way, ONCEGOTO5,6 might print as ON CE

GOTO 5,6 and be much more readable.

If we're stretching out a line of code, it might

not fit onto a single line of listing. If we need to

break it in two, it would be nice to pick a logical

break point, so that a word like PRINT doesn't get

split in the middle.

It's often nice to see cursor movements spelled

out — especially the ones that do not work on

your machine. And repeated cursor movements

should be numbered, so that you don't print

DOWN,DOWN,DOWN. Instead, DOWNS will

deliver the message. Of course, there are other

times when you would prefer to have the listing

show in the same way that it does with a conventional

screen LIST.

Sometimes, when your program is printing

instructions, they are in upper- lowercase ("text

mode") and you'd like the listing to reflect it. At

other times, you need the graphics because that's

what your program is printing.

Of course, if you want to do different parts of

your program in different modes, you'll need a

line number range in order to list the parts you

want at any particular time.

The long lines combined with text mode create

another problem. My printer (a 2023) is too dumb

to realize that if I print over 80 characters. I want

the continuation line to be in the same mode as

before. Instead, it drops back to graphics mode. So

I had to count characters carefully and arrange my

own split lines.

Spaces are a special problem. Most of the time,

they should be printed as spaces; but sometimes

that's hard to read, especially when the spaces are

part of a cursor-movement stream. I made a com

promise on this one.

Program Details

The program is in BASIC, so you can modify it to

your particular needs and printer. It won't quite fit

the VIC; if you want to try a VIC modification

don't forget to change the POKEs on line 630 and

the PEEK at line 32768. PET/CBM machines will

list VIC programs directly from disk, even where

the BASIC programs can't be LOADed, LISTed or

RUN on the PET.

A Few Comments On Program Variables

L9 is the length of a line, normally 40 or 80;

Q is quotes-mode; it also notes REM statements;

A$(J) is a table of cursor-control names,

and A(J) is the corresponding character

designations;

K$(J) is similarly a list of BASIC keywords;

C and Cl are flags to tell whether adjacent

characters are alphanumeric, so that we

will split PRINTX into PRINT X but not

PRINT"X";

B counts the number of repeated cursor move

ments; Bl$ is the current keyword;
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For PET/CBM computen wilh a disk drive, this program 
will list a"y program in a way that can be easily under
slood: all the special chamclers [0>' all the Commodore 
computers are take" into account. 

A Universal 
Program Lister 
Jim Butterfield 
Associote Editor 

You'll need a PET/CBM disk system to run Liste r. 
It will neatly list any BASIC program-you have on 
disk to the screen o r printer. 

There are lots o f Lister type programs around . 
This o ne isn't much different, except that it is very 
complete. It runs very slowly; have a cup of coffee 
while it's running. 

Why Another? 
Severa l months ago, I passed out a program at the 
Toronto PET Use r Group meeting. It contained a 
number of the 4.0 disk com mands. I confidentl y 
said at the time, "Those of you with ea rlie r systems 
won 't have any trouble converting DOPEN to 
OPE. and so on .... " 

What I didn 't think of was this: users with an 
ea rlier system couldn 't list the program properly. 
Their computers cou ldn 't understand DOPEN 
tokens and printed nonsense instead. 

T he problem is more genera l. I f you don 't 
have an SO-column machine, you won 't be able to 
make a ny sense out of the window-making charac
ters that are used there. If you don't have a VIC, 
you'll be baffled by the characters that set color. 

So I embarked upon a new Lister which would 
contain the speciar cha racters for all Commodo re 
mac hines : PET, CBM, and VIC. It seemed like an 
easy project. 

Code Inflation 
But the program grew. As it was written , a number 
of possibilities kept cropping up - things that wou ld 
be handy for the user if provided . . 

The listingjob wasn't hard . Just pick it off 
disk, translate the tokens, and put it on the screen . 
But then - it would be nice if the output cou ld go 
to the printer. 

As long as ou tput goes to the printer, it should 
be neat. Why not put spaces in strategic places? 
That way, ONCEGOT05,6 might print as ON CE 
GOTO 5,6 a nd be much more readable. 

I f we're stretching out a line of code, it might 
not fit onto a single line of listing. If we need to 

break it in two, it would be nice to pick a logical 
break point, so that a word like PRINT doesn't get 
split in the middle. 

It's often nice to see cursor movements spe lled 
out - especially the ones that do not work on 
you r machine. And repeated cursor move ments 
should be numbered , so that you don 't print 
DOW ,DOWN,DOW . Instead, DOWN 3 will 
d eliver the message. Of course, there are other 
times when you would prefer to have the listing 
show in the same way that it d oes with a conventional 
screen LIST. 

Sometimes, when your program is printing 
instructions, they are in upper- lowercase (" text 
mode") and you'd like the listing to re fl ect it. At 
other times, you need the graphics because that's 
what your program is printing. 

Of course, if you want to do diffe rent parts of 
your program in different modes, you 'll need a 
line number range in order to list the parts yo u 
want at any particular time. 

The long lines combined with text mode create 
another problem. My printer (a 2023) is too dumb 
to realize that if I print over SO characters, I wa nt 
the continuation line to be in the same mode as 
before . Instead , it drops back to graphics mode. So 
I had to count characters ca refull y and arrange my 
own split lines. 

Spaces are a special problem . Most of the time, 
they should be printed as spaces; but sometimes 
that's hard to read, especiall y when the spaces are 
part of a cursor-movement stream. I made a com
promise on this one. 

Program Details 
The program is in BASIC, so yo u can modify it to 
your particular need s and printer. It won 't q uite fit 
the VIC; if you want to try a VIC modification 
don 't forget to change the PO KEs on line 630 and 
the PEEK at line 3276S. PET/CBM machines will 
list VIC programs directly from disk, even whe re 
the BASIC programs can't be LOA Ded , LISTed or 
RUN on the PET. 

A Few Comments On Program Variables 
L9 is the length of a line, normally 40 or SO; 
Q is quotes-mode; it also notes REM statements; 
A$(J) is a table of cursor-control names, 
and AU) is the corresponding character 
designations ; 
K$(J) is similarly a list of BASIC keywords; 
C and Cl are flags to tell whether adjacent 
characters are alphanumeric, so that we 
will split PRI ITX into PRI NT X but not 
PRINT"X"; 
B counts the number of repeated cursor move
ments ; Bl$ is the current keyword ; 
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EXECUTIVE
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Used at NASA,

Kennedy Space Center

With Multiple Applications Related

to the Columbia Space Shuttle Proji

rescue operations, statistical

inventory and vehicle tracking.

age

micro

software

JINSAM EXECUTIVE

has broken the 10,000 record limit. You

may now have up to 65,000 records In one

database.

We also have included a free form

report generator for data entry, elimi

nating the need for WordPro™ and have

included automatic mathematical relations

eliminating the need for VislCalc™. How

ever, you still have these superb Interfaces

available.

Executive™ will be available for CBM

and IBM personal computers.

JINI MICRO-SYSTEMS, Inc
DATABASE MANAGEMENT SYSTEM DESIGN

BOX 274 KINGSBRIDGE STN., RIVERDALE, N.Y. 10463 (212) 796-6200

Used at NASA, 
Kennedy Space Center 
With Multiple Applications Related 

Columbia Space Shuttle Projec 
I'88CUe operations, statistical 

,1IW'8nIory and vehicle tracking. 

JINSAM EXECUTIVE 'M 
has broken the 10,000 record limit. You 
may now have up to 65,000 records In one 
database. 

We also have Included a free form 
report generator for data entry, ellml· 
natlng the need for WordPro - and have 
Included automatic mathematical relations 
eliminating the need for VlslCalc -. How
ever, you still have these superb Interfaces 
available. 

Executive - wl/J be available for CBM 
and IBM personal computers. 
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F$ is the character preceding a spelled-out

cursor movement; it is either a left-square-

bracket or a comma;

M$ is the down-shift character for text mode

printing, when needed;

P$ is the print string; everything is assembled

here before printing.

Copyright © 1982, Jim Butterfield.

90 REM LISTER JIM BUTTERFIE

LD

100 DATA 19,147,17,145,29,157,18,14

6,20,148,141,32

110 REM 80-COLUMN CURSOR STUFF

120 DATA 7,21,149,22,150,14,142,25,

153

130 DATA 15,143

140 REM VIC STUFF

150 DATA 144,5,28,159,156,30,31,158

160 DATA 8,9,133,137,134,138,135,13

9,136,140

170 DATA HOME,CLEAR,DOWN,UP,RIGHT,L

EFT,RVS,RVOFF,DEL,INST,RET

URN,SPACE

180 DATA BELL,D.LINE,I.LINE,ER.BEGI

N,ER.END,TEXT,GRAPHIC,SCRO

LL.UP,SCROLL.DOWN

190 DATA TOP,BOTTOM

200 DATA BLACK,WHITE,RED,CYAN,MAGEN

TA,GREEN,BLUE,YELLOW

210 DATA LOCK,UNLOCK,Fl,F2,F3,F4,F5

,F6,F7,F8

220 DIMA(40),A$(40),K${90)

230 FORJ=0TO40:READA(J):NEXTJ

240 FORJ=0TO40:READA$(J):NEXTJ

250 DATA END,FOR,NEXT,DATA,INPUT#,I

NPUT,DIM,READ,LET,GOTO,RUN

,IF,RESTORE,GOSUB

260 DATA RETURN,REM,STOP,ON,WAIT,LO

AD,SAVE,VERIFY,DEF,POKE,PR

INTtt,PRINT,CONT

270 DATA LIST,CLR,CMD,SYS,OPEN,CLOS

E,GET,NEW,TAB(,TO,FN,SPC(,

THEN,NOT,STEP

280 DATA +,-,*,/,",AND,OR,>,=,<,SGN

,INT,ABS,USR,FRE,POS,SQR,R

ND,LOG,EXP,COS

290 DATA SIN,TAN,ATN,PEEK,LEN,STR$,

VAL,ASC,CHR$,LEFT$,RIGHTS,

MID$,GO,CONCAT

300 DATA DOPEN,DCLOSE,RECORD,HEADER

,COLLECT,BACKUP,COPY,APPEN

D,DSAVE,CATALOG

310 DATA RENAME,SCRATCH,DIRECTORY

320 FORJ=0TO89:READK$(J):NEXTJ

400 CLOSE1:INPUT"NAME OF PROGRAM FI

LE";G$

OPEN 1,8,3,G$+",P,R"

GET#1,A$,B$

IFA$OCHR$ (1) ANDA$<> " "GOTO4 00

IFA$=""THENA$=CHR$(1):GET#1,X$

INPUTMLINE NUMBER RANGE -{03 L

LEFT}";Z$

L0=0:L1=0:L2=1E9

FORJ=1TOLEN(Z$) :Y$=MID$ (Z$,J,1)

Y=ASC(Y$):IFY>=48ANDY<=57GOTO5

10

IFY=32GOTO510

L0=J:IFYO45GOTO6 00

NEXTJ

IFL0<LEN(Z$)THENL2=VAL(MID$(Z$,

L0+1)):IFL2=0THENL2=1E9

IFL0>1THENL1=VAL(Z$)

IFL0=0THENL1=L2

P3$="[":P4$="]":INPUT"LIST TO P

RINTER N{03 LEFT}";Z$

P=3:IFASC(Z$)=89THENP=4:L$="{DO

DOWN}":P3$=CHR$(219):P4$=C

HR$(221)

Pl$="[":P2$="]":INPUT"GRAPHICS

OR TEXT G{03 LEFT}";Z$

POKE594 68,12:IFASC(Z$)=8 4THENPO

KE59468,14:M$=L$:P1$=P3$:P

2$=P4$

INPUT"TRANSLATE CURSOR MOVES

{03 LEFT}";Z$

IFASC(Z$)=89THENT7=1

OPEN4,P:F$=P1$

J = 80 : IFPO3GOTO690

PRINT"{CLEAR}":PRINT"++++++++++

++":FORJ=1TO81:IFPEEK(3276

8+J)=32THENNEXTJ

L9=J:PRINT#4,"PROGRAM: ";G$

REM NEW LINE

GOSUB2010:Q=0:T1=1:C1=-1:GET#1,

A$,B$:IFSTO0GOTO300 0

IFB$=""GOTO3000

GET#1,A$,B$

L=ASC(A$+CHR$(0))+ASC(B$+CHR$(0

))*256

IFL<L1GOTO1080

IFL>L2GOTO3000

F2=1:PRINT#4,M$;P$:P$ = STR$(L) +"

N

410

420

430

4 40

450

460

470

480

490

500

510

5 20

530

540

600

610

620

6 30

640

6 50

660

670

6 80

690

700

710

720

730

7 40

750

760

770

800 REM START TEXT HERE

810 GET#1,A$:IFA$=""GOTO710

8 20 T=0:A=ASC(A$):IFA=3 2ANDF$=","GO

TO840

830 IFQ=0OR(AAND127)>31ORT7=0GOTO90

0

8 40 FORJ=0TO40:IFA=A(J)THENB$=A$(J)

:GOTO860

850 NEXTJ:GOTO1000

860 IFB$=B1$THENB=B+1:GOTO810

8 70 IFB>0THENA$=MID$(STR$(B+1) ,2)+F

$+B$:GOTO890

(continued on p. 196)
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F$ is the character preceding a spelled-out 
cursor movement; it is either a left-square
bracket or a comma; 
M$ is the down-shift character for text mode 
printing, when needed; 
P$ is the print string; everyth ing is assembled 
here before printing. 

Coj'y,.ighl © 1982,jim BUlle,.field. 

90 REM LISTER JIM BUTTERFIE 
LD 

100 DATA 19 ,14 7 ,17,145,29,1 57,18,14 
6,20,148,141,32 

110 REM 80-COLUMN CURSOR STUFF 
120 DATA 7,21,149,22,150,14,142,25, 

153 
130 DATA 15,143 
140 REM VIC STUFF 
150 DATA 144,5,28,159,156,30,31,158 
160 DATA 8,9,133,137,134,138,135,13 

9,136,140 
170 DATA HOME,CLEAR,DOWN,UP,RIGHT,L 

EFT,RVS,RVOFF,DEL,INST,RET 
URN , SPACE 

180 DATA BELL,D.LINE,I.LINE,ER.BEGI 
N,ER.END,TEXT,GRAPHIC,SCRO 
LL.UP,SCROLL.DOWN 

190 DATA TOP,BOTTOM 
200 DATA BLACK,WHITE,RED , CYAN,MAGEN 

TA,GREEN,BLUE,YELLOW 
210 DATA LOCK,UNLOCK,F1,F2,F3,F4,F5 

, F6 ,F7 ,F8 
220 DIMA(40) , A$ (40) ,K$ (90) 
230 FORJ=0T040:READA(J):NEXTJ 
240 FORJ=0T040:READA$(J) : NEXTJ 
250 DATA END,FOR,NEXT,DATA,INPUT#,I 

NPUT,DIM,READ,LET,GOTO,RUN 
, IF , RESTORE,GOSUB 

260 DATA RETURN,REM , STOP,ON , WAIT ,L O 
AD , SAVE , VERIFY , DEF,POKE ,PR 
INT#,PRINT,CONT 

270 DATA LIST,C LR, CMD , SYS ,OPE N, CLOS 
E,GET , NEW,TAB(,TO,FN , SPC(, 
THEN,NOT,STEP 

280 DATA +,-,*,/,",AND,OR,>,=,(,SGN 
,I NT,ABS ,U SR ,FR E,P OS,SQR , R 
ND ,L OG ,EXP, COS 

290 DATA SIN,TAN,ATN,PEEK,LEN,STR$, 
VAL ,ASC , CHR$ ,LEFT$ , RIGHT$, 
MID$,GO , CONCAT 

300 DATA DOPEN,DCLOSE,RECORD,HEADER 
, COLLECT ,BACKUP ,COPY,APPEN 
D,D SAVE ,CATALOG 

310 DATA RENAME,SCRATCH,DIRECTORY 
320 FORJ=0T089:READK$(J):NEXTJ 
400 CLOSE1:INPUT"NAME OF PROGRAM FI 

LE";G$ 

410 OPEN 1,8,3, G$ +",P,R" 
420 GETU,A$,B$ 
430 IFA$(>CHR$(1)ANDA$(>""GOT0400 
440IFA$=""THENA$=CHR$(1):GET#1,X$ 
450 INPUT"LINE NUMBER RANGE -(03 L 

LEFT}";Z$ 
460 L0=Iil:L1=0:L 2=1E9 
470 FORJ=1TOLEN(Z$) :Y$=MID$(Z$,J,1) 
480 Y·=ASC(Y$): IFY>=48ANDY(=57GOT05 

10 
490 IFY=32GOT0510 
500 L0=J:IFY(>45GOT0600 
510 NEXTJ 
520 IFL0(LEN(Z$)THENL2=VAL(MID$(Z$, 

L0+1)):IFL2=0THENL2=1E9 
530 IFL0>1THENL1=VAL(Z$) 
540 IFL0=0THENL1=L2 
600 P3$= "[" :P4$= "]":I NPUT "LI ST TO P 

RINTER N{03 LEFT}";Z$ 
610 P=3:IFASC(Z$)=89THENP=4:L$="{DO 

DOWN}" : P3$=CHR$(219) :P4$=C 
HR$ (221) 

620 P1$="[":P2$="]":INPUT"GRAPHICS -
OR TEXT G{03 LEFT]";Z$ 

630 POKE59468 ,1 2:IFASC(Z$)=84THENPO 
KE59468,14:M$=L$:P1$=P3$:P 
2$=P4$ 

640 INPUT"TRANSLATE CURSOR MOVES N 
(03 LEFT} "; Z$ 

650 IFASC(Z$)=89THENT7=1 
660 OPEN4 ,P: f$=Pl$ 
670 J=80:IFP(>3GOT0690 
680 PRINT " {CLEAR} ":PRINT "+++ +++++ ++ 

++":fORJ=1T081:IFPEEK(3276 
8+J)=32THENNEXTJ 

690 L9=J:PRINT#4,"PROGHAM: "; G$ 
700 REM NEW LINE 
710 GOSUB2010:Q =0 :T1=1 :C1=-1: GET#1 , 

A$ , B$:IfST(>0GOT03000 
720 IFB$=""GOT03000 
730 GETU,A$ , B$ 
740 L=ASC(A$+CHR$(0))+ASC(B$+CHR$(0 

) ) *256 
750 IFL (L1GOT0 1080 
760 I~L > L2GOT03000 
770 F2=1:PRINT#4,M$;P$:P$=STR$(L)+" 

" 
800 REM START TEXT HERE 
810 GET'1 , A$ :IFA$=""GOT0710 
820 T=0:A=ASC(A$) :IFA= 32ANDF$=", "GO 

T0840 
830 IFQ=00R(AAND127»310RT7=0GOT090 

o 
840 FORJ= 0T040:IFA=A(J)THENB $=A$(J) 

: GOT0860 
850 NEXTJ:GOT01000 
860 IFB$=B1$THENB=B+1:GOT0810 
870IFB>0THENA$=MID$(STR$(B+1),2)+F 

$+B$:GOT0890 
(COl/filllUff/ on I). 196) 



40-Column VIC-$29.95!
But.. .there's a catch.

We found a way to transform your cramped

VIC screen into a 40-column, smooth scroll

ing text display. So we created Terminal-40,

a program for communicating by modem

with networks such as CompuServe and
Source. It's inexpensive, powerful, and a
pleasure to use.

But we created a problem, too. Now

everyone wants all their programs in 40 col
umns. That's the catch. Terminal-40 is only
for telecommunications. Don't despair,

though. You'll have the finest VIC terminal

around.

So, plug in your modem and...

MODEM

TERMINAL-40 . . . $29.95
Requires BK or larger memory ex

pansion and modem. VIC printer

optional. On cassette.

REACH OUT

and BYTE SOMEONE!

MIDWEST
MICRO associates

PO BOX 6148, KANSAS CITY, MO 64110

ORDER DESK: open 9 am - 4 pm.

(816)254-9600
VISA/Mastercard add 3% (card # and exp. date)

C.O.D. add S3.50

MAIL ORDER: Add S1.25 shipping and
handling. Missouri residents include 4.6%

sales tax. Foreign orders add $5 shipping

and handling. Write for free brochure.
Dealer inquiries invited.

WE'VE GOT AN OFFER YOU CAN'T REFUSE!

MAILING LIST

and LABELS
TOTL. LABEL 2.0

(VIC ana 64)

Easy Editing

User defines label size

Automatically sorted

Optional non-printing

data lines

Browse through list

Select labels lor printing

S20.00

WORD PROCESSING
TOTL. TEXT 2.0 (VIC only)

Full capability word processing

Margin and spacing control

Ceniered title lines. Indentation

and tabs. Upper and lower case

and graphics. Full screen

editing. Scrolling up and down

No limit lo document lengtn

$25.00

TOTL. TEXT 2.5 (VIC)

TOTL. TEXT 2.6 (64)

AH TOTL. TEXT 2.0 features plus:

Heading lines (up to 4}

Footing line and footnotes

Keyboard input

Right margin justification

Print from memory or device

(2.6 only)

$35.00

TIME MANAGEMENT-

SCHEDULING, REMINDERS

TOTL. TIME MANAGER 2.0

(VIC and 64)

Enter and edit activities

Uses dates and times

Inquiry by date, person, proiect

Bar chart reports from 2 days

(24 hours} to 4 years

Print reports by activity, person

or project

Reports may atso be sorted by dates

56 possible report formats

S25.00

KEY WORD

CROSS REFERENCE

RESEARCH ASSISTANT 2.0

(VIC and 64)

Great for students and authors

Compile reference notes

Save bibliographic data

Quick cross reference by keyword

Print data and cross reference lists

Edit reference data (with disk only)

S25.00

SOFTWARE for VIC 20 * and COMMODORE 64*

QUALITY at a price that's music to your ears!

f. Walnut Creek,

software »si

SHIPPING INCLUDED.

California Residents add 6% Sales Tax.

S3.00 charge for COD.

Send check or money order to:

TOTL. Software

P.O. Box 4742

Walnut Creek, CA 94596

Call (415) 943-7877

SPECIAL VERSIONS AVAILABLE FOR

QUANTUM DATA INC. 40/80 COLUMN

VIDEO BOARD

Designed for tape and/or disk input/output.

VIC programs require 8K expansion.

Will run with VIC or RS-232 printers.

Specify machine when ordering.

All programs shipped on cassette tape.

DEALER INQUIRIES WELCOME.

•VIC 20 and COMMODORE 64 are trademarks of Commodore Business Machines.

Requires 8K or larger memory ex· 
panslon and modem. VIC printer 
optional. On cassette. 

~MIi)WEST 
~MICRO ouociotczs 
PO BOX 6148, KANSAS CITY, MO 64110 

ORDER DESK: open 9 am . 4 pm. 

(816) 254·9600 
VISAlMa. terc.rd add 3% (c.rd #I and expo date) 

C.O.D. add $3.50 

MAIL ORDER: Add $1.25 shipping and 
handling. Missouri residents Include 4.6% 
sa les tax. Foreign orders add $5 shipping 
and handling. Write for tree brochure . 
Dealer Inqulriea Invited. 

MAILING LIST 
and LABELS 

TOTL LABEL 2.0 
(VIC and 64) 
Easy Editing 
User defines label size 
Automatically sorted 
Optional non.printing 

data lines 
Browse through list 
Select labels for printing 

$20.00 

WE'VE GOT AN OFFER YOU CAN'T REFUSE! 
WORD PROCESSING 
TOTL. TEXT 2.0 (VIC only) 

Full capability word processing 
Margin and spacing control 
Centered title lines. Indentation 
and tabs. Upper and lower case 
and graphics. Full screen 
editing. Scrolling up and down 
No limit to document length 

$25.00 
TOTL. TEXT 2.5 (VIC) 
TOTL TEXT 2.6 (64) 
All TOTL. TEXT 2.0 fealures plus : 

Head ing lines (up to 4) 
Footing line and footnotes 
Keyboard input 
Right margin justification 
Print from memory or device 

(2.6 only) 
$35.00 

TIME MANAGEMENT
SCHEDULING, REMINDERS 

TOTL TIME MANAGER 2.0 
(VIC and 64) 

Enter and edit activities 
Uses dates and times 
Inquiry by date. person. project 
Bar chart reports from 2 days 

(24 hours) to 4 years 
Print reports by activity. person 

or project 
Reports may also be sorted by dates 
56 possible report formats 

$25.00 

KEY WORD 
CROSS REFERENCE 

RESEARCH ASSISTANT 2.0 
(VIC and 64) 

Great for students and authors 
Compile reference notes 
Save bibliographic data 
Quick cross reference by keyword 
Print data and cross reference lists 
Edit re ference data (with disk only) 

$25.00 

SOFTWARE for VIC 20 * and COMMODORE 64 * ~ 
QUALITY at a price that's music to your ears! E3~~[ 

TOTL 
SHIPPING INCLUDED. 
California Residents add 6% Sales Tax . 
$3.00 charge for C.O.D. 

Send check o r money order 10 : 
TOTL. Software 
P.O. Box 4742 
Walnul·Creek. CA 94596 

SPECIAL VERSIONS AVAILABLE FOR 
QUANTUM DATA INC. 40/80 COLUMN 
VIDEO BOARD 
Designed tor tape and/or disk inpuVoutput. 
VIC programs require 8K expansion. 
Will run with VIC or RS·232 printers. 
Specify machine when ordering. 

software III EJ Call (41 5) 943·7877 
All ptograms Shipped on cassette tape. 
DEALER INQUIRIES WELCOME. 

' VIC 20 and COMMODORE 64 are trademarks of Commodore Business Mach ines. 



880

890

900

910

920

930

1000

AS=F$+B$

B=0:B1$=B$:F$=",":F1=1:GOTO1010

A=A-128 :IFA<0ORQO0GOTO1000

IFA=127THENAS=^":GOTO1000

T=1:A$=K$(A)

IFA=15THENQ=2

GOSUB2010

TO NEXT LINE

IFA$=""GOTO710

1010 IFA$=CHR$(34)THENQ=1-Q

1020 REM C=-l FOR ALPHANUMERIC

10 30 C=ASC(LEFT$ (A$,l) ) :C= {(X48 0RO5

7)AND(C<65ORC>90)

1040 IFTOT10RT=1THENT1 = T: IFNOTCANDN

CTC1THENP$=P$+" ":GOSUB2 5 0

0

10 50 C=ASC(RIGHT$(A$,1)):C1=((C<48OR

O57)AND(C<6 5ORC>90) )0RA=3

7

1060 P$=P$+A$:GOSUB2500

1070 GOTO810

1080 REM SKIP

1090 GET#lfAS

1100 GOTO1090

2000 REM CLOSE OFF CURSOR EXPRESSION

2010 IFF1=0GOTO2040

2 0 20 IFB>0THENP$ =P$+MID$(STR$(B+1) ,2

):GOSUB2500

2 030 B=0:F1=0:B1$="":P$=PS+P2$:GOSUB

2500:F$=P1$

2040 RETURN

2500 IFLEN(P$)<L9GOTO2600

2510 FORJ=L9TOL9*.6STEP-1

2 5 20 IFMID$ (P$,J,1)=": "GOTO2 580

2 5 30 NEXTJ:FORJ=L9-1TOL9*.6-1STEP-1

2540 P=ASC(MID$(P$,J)}

2550 IFP=91GOTO2580

2 560 IFP=59ORP=4 4ORP=93THENJ=J+1:GOT

02580

2570 NEXTJ:J=L9-1

2580 PRINT#4,M$;LEFT$ (P$,J-1)

2590 P$=M "+MID$(P$,J)

2600 RETURN

3 0 00 IFLEN(P$)>0THENF2=1:PRINT#4,M$;

P$
3010 IFF2=0THENPRINT"** NO LINES FOU

ND **"

3020 CLOSE1:GOSUB2000:CLOSE4 <§

TOLL FREE
Subscription

Order Line

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

PET/CBM/VIC? SEE SKYLES..

PET owners everywhere sing

Thanks for the MemoriesJ)J>

to good old Bob Skyles

. . . they should . . . because Bob Skyles is the only

complete source for memory boards for any PET ever

sold. Old Bob won't forget you.

And [he Skyles memory systems have the highcsi quality control of any
Computer product ever. Over 100 million bits of Skyles memory boards arc
already in the field. First quality staticand dynamic RAMS, solid soldered on

first quality glass epoxy. That is why they are guaranteed—in spite ofthe new
lower prices—fur a full iwo years.

The boards, inside I he PET CBM, install in minutes without special tools or

equipment.. .just a screwdriver.

Ik-causc of our new dynamic memory design,and IO celebrate old Bob's .'O1^
birthday, here are the smashing new prices:

8K Memory System orig. $250.00 now S200.00 Save S 50.00

I6K Memory System orig. $450.00 now 5300.00 SaveS!50.00

24K Memory System orig. $650.00 now $400.00 Save $250.00

.. .For any PETever made. When ordering, just describe your PET by model

number and indicate the amount and type (or brand) of memory currently in

the unit.

Shipping and Handling (USA/Canada) 53.50 (Europe/Asia) S15.00

California residents must add 6%/6'A% sales tax, as required.

Visa/Mastercard orders: call tollfree (800) 227-9998 (except California).

California orders: please call (415) %5-1735.

I
Skyles Electric Works
231E South W hisman Koad

Mountain View, California 'Him

(415) 965-1735

PET/CBM/VIC? SEE SKYLES..

EXPAND
YOUR VIC-20

for only

S5Q95

THIS NEW

CARTRIDGE

EXPANDER BOARD

PLUGS INTO THE SINGLE EXPANSION PORT

OF THE VIC-20, AND PROVIDES THREE

SWITCHED EXPANSION PORTS FOR SELEC

TIVE OR SIMULTANEOUS USE OF ANY VIC-20

CARTRIDGES. ADD MEMORY, PROGRAMMERS

AID, SUPER EXPANDER, GAMES, WORD

PROCESSOR, OR WHATEVER YOU CHOOSE.

SEE YOUR DEALER OR ORDER FROM:

PRECISION TECHNOLOGY, INC.

COMPUTER PRODUCTS DIV. CQD

| 2970 RICHARDS ST. V,SA
(801)487-6266 SALT LAKE CITY. UTAH 84115 M/c

880 A$=F$+B$ 
890 B=0:Bl$=B$:F$=",":Fl=I:GOTOI010 
900 A=A-128:IFA(00RQ(>0GOT01000 
9 10 IFA=12 7THENA$ ="": GOTOI000 
920 T=I:A$=K$(A) -
930 IFA=1 5THENQ =2 
10 00 GOS UB2 010 
101 0 IFA$ =CHR$(34)THENQ=I-Q 
1020 REM C= -1 FOR ALPHANUM ERI C 
1030 C=AS C(LEFT$(A$ ,I )) : C=( C(4 80RC>5 

7)AND(C(650RC>90) 
1040 IFT(> TI 0RT= ITHENT1 =T:IFN OTC ANDN 

OTCI THE NP$=P$+" ": GOSUB250 
o 

1 050 C=ASC(RIGHT$ (A$ ,I )) : Cl=( (C ( 480R 
C>57)AND(C ( 650RC>90))ORA=3 
7 

10 60 P$=P $+A$ : GOSUB2500 
107 0 GOT0810 
1080 REM SK IP TO NEXT LINE 
109 0 GETll, A$: IFA$= "~GOT07 1 0 
110 0 GOT0 1090 
2000 REM CLOSE OFF CURS OR EXPRESSION 
20 10 IFF1=0GOT02 040 
2020 IF B>0T HENP$=P$+M I D$(STR$( B+l),2 

) :GOSUB2500 
2030 B=0:Fl=0:Bl$="":P$=P$+P2$:GOSUB 

2500 :F$=Pl$ 
2040 RETURN 
2500 IF LEN(P$) ( L9GOT02600 
2510 FORJ=L9TOL9*.6STEP-l 
2520 IFMI D$(P$ , J ,I)=":"GOT025 8 0 
2530 NEXTJ:FORJ=L9-1TOL9*.6-1STEP-l 
2540 P=ASC(MID$(P$,J)) 
2550 IFP=91GOT02580 
2560 IFP=590RP=440RP=93THENJ=J+l:GOT 

02580 
2570 NEXTJ:J=L9-1 
2580 PRINTI4,M$;LEFT$(P$,J-l) 
2590 p$=" "+M ID$(P$ , J) 
2600 RETURN 
3000 IFLEN(P$»0THENF2=I:PRINTI4,M$; 

p $ 
3010 IFF2=0THENPRINT"** NO LINES FOU 

ND **11 
3020 CLOSE 1: GOS UB2000 :CLOSE4 

TOLL FREE 
Subscription 
Order Line 

800-334-0868 
In He 919-275-9809 

... PET/CBMNIC? SEE SKYLES ... 

PET owners everywhere sing 

)) Thanks for the Memories)) 
to good old Bob Skyles 

_ .. they should . .. because Bob Skyles is the only 
complete source fo r memory boards for any PET ever 
sold . Old Bob won' t forget you. 
And .he Skyles mClIlory SYS1CillS hav(" the h ;ghc~ 1 qualit y connol of any 
corn pUlcr product ('vcr. Over 100 million bi ls of Skyles memory boards arc 
already in the field. Firs, qualil), slalic and dynamic RAMS. solid soldered on 
fir st quality glass cpo.-.;y. ThaI is why they arc ):ua ranll.'ed -inspilf'ojlheflf'w 
lowerpfices- ror a fu lll~O ~tars. 

T he boards. inside Ihe PET I C BM, i n~ l all in minutes withoul spt'cial tools or 
equipment ... just a screwdrin·r. 
Because o f our new dynamic memory dc~ i sn, and locdcbralc o ld Bo b" JO:~ 
binhday. here arc the smashing ncw pricc ~: 

8K Mrmor), S)'stem orig, 5150,00 fl oH'Sl OO.()() Sore S 50.DO 
16K Mrmory System or ig.5450.oo flO'" SJOO. ()() SOI'e S150.DO 
14K Mrmory System orig. 5650.DO flO'" S4()().()() Save $250. DO 

. .. ForoflY PET elw made. When ordering, JUSt describe your PET by model 
number and indica te Ihe amoun! and Iype(orbrand) ofmemoTycu rren1 1yi n 
lhe unit. 
SlIippil/g ulld NOlldlill8 .. . . (USA / Col/ada) 53 .50 (EurOIJI?/ Asia) $15 .00 

Coli/omiD resideflls muSI adlJ 64'o / 6 V1 ~o solel ' lax, as requirelJ. 
Visa / Masterca rd o rders: call loll free (800) 227-9998 (e.'(cepl California) . 
California orders: please call (415) 965· 1735. 

l' Skyles Electric Works 
HIE: South Whismlln Road 
Mounta in Vie"", Calirornill 9404 1 
(415) 965·1735 

... PET/CBMNIC? SEE SKYLES ... 

EXPAND 
YOUR VIC-20 

for on ly 

$5995 

THIS NEW 
CARTRIDGE 
EXPAN DER BOARD 
PLUGS INTO THE SINGLE EXPANSION PORT 
OF THE VIC-20, AND PROVIDES THREE 
SWITCHED EXPANSION PORTS FOR SELEC
TIVE OR SIMULTANEOUS USE OF ANY VIC-20 
CARTRIDGES. ADD MEMORY, PROGRAMM ERS 
AID , SUPER EXPAN DER , GAM ES, WORD 
PROCESSOR , OR WHATEVER YOU CHOOSE. 
SEE YOUR DEALER OR OR DER FROM : 

(801 )487-6266 

PRECISION TECHNOLOGY, INC. 
COMPUTER PR ODUCTS DI V. 
2970 RICHARDS ST. 
SALT LAKE CITY. UTAH 84 t 15 

COD 
VISA 
MIC 



EJcommodore
INTERFACES
ADA-1450 Serial S149

ADA-1600 Parallel 149

RS232 cable for Vic or 64, 2m 3r

Video/Audio cable for 64 & monitor ■*

MONITORS — Great resolution

for the CBM 64 or VIC
Panasonic, 13" Color $375

Amdek Color I 330

NEC JB 1201M, 12" Color 330

NEC JB 1201,12" green phosphor 170
Amdek Video 300L. green phosphor 175

BOSINESS SOFTWARE
Spellmaster Dictionary {great for WordPro!) S199
OZZ Data Base System (8050) 240

Silicon Office (database, wp) 995 (New)

Wordcraft 80 289

VisiCalc (new expanded) 199

Dow Jones Portfolio Management System (RS232) 120
WordPro 4 + or 5 + 299

The Manager 199

Legal Time Accounting 425

I-R-M.A 295

BPI A/R, G/L, Job Cost, Inventory, Payroll 325/pkg

SJB will service any VIC or CBM64.

MasterCard, Visa, Money Order, Bank Check
COD (add S5) accepted.

Add 3% surcharge for credit cards.

In stock items shipped within 48 hours, RO.B., Dallas, TX.
All products shipped with manufacturer's warranty.

TO ORDER CALL TOLL FREE
800-527-4893 800-442-1048 (Within Texas)
SJB will meet any competitive price under
similar in-stock conditions. /

SJB DISTRIBUTORS, INC. A
10520 Piano Road, Suite 206

Dallas, Texas 75238 ^ ,

(214) 343-1328 XJW Busmess Hours:
n ■ ' L . ^f M'F 8 to 6
Prices are subject to change without notice. sat 10 to 2

SOFTWARE FOR CBM 641

Word Processing S90

Computer Tutoring Game (COCO) 50

General Ledger 199

Pet Emulator (emulates 4.0 basic) 30

CBM EasyCalc (for the 64) 99

CBM Easyfinance 50

CBM EasyPlot 80

CBM EasyScan (appointment manager) 80

Sprite-Magic (build sprites on screen with

Joystick, save to disk or cassette) :... 30

Assembler Package for CBM 64 (cassette)

Editor (creates and updates source code),

Assembler, Loader, Disassembler 50

Mail Mate 50

IEEE Interface (64) 100

Parallel Interface 90

RS232 Interface (modems, printers) 45

VIC PRODUCTS

VIC 20 Computer, 5K $199

Vic Datasette Recorder 60

Vic 1541 Disk Drive 395

VIC MODEM (for CBM 64) : 100

VIC 1525 Graphic Printer (for CBM 64) 325

8K Memory Expansion Cartridge 49

16KRAM 99

24KRAM 155

IEEE Interface (VIC) 85

Gorf (great arcade game) 30

Omega Race 30

Midnight Drive 23

VIC 3 slot Expander 43

VIC 6 slot Expander 83

Seawolf 23

Cosmic Cruncher 23

Arcade Joysticks — Heavy duty with 2 firing

buttons! Great for the VIC or 64

SuperPET (5 languages, 2 processors)

CBM 8032 Computer. 80 column

CBM Memory Expansion, 64K

PET 4032. 40 Column

C8M 8050, 1 Mg. Dual Drive
CBM D9060, 5 Mg. Hard Disk

CBM D9090, 7.5 Mg. Hard Disk
CBM 4040, 340K Dual Drive
CBM 2031, 170K Single Drive

PRINTERS—LETTER QUALITY
CBM 8300,40cps
Diablo 620,25cps

Nee Spinwriter 7700,55cps
Nee Spinwriter 3500,35cps

PRINTERS—DOT MATRIX
CBM 4022,80cps/graphics
CBM 8023,150 cps/graphics
Okidata 82A,120cps/serial or par
Nee 8023A(parallel)

Word Processing ... 
Computer Tutoring Game (COCO) 
General Ledger . . . . . . ... . 
Pet Emulator (emulates 4.0 basic) ... 
CBM EasyCalc (for the 64) . 
CBM EasyFinance . 
CBM EasyPlot . . .. 
CBM EasyScan (appointment manager) ... . 
Sprite-Magic (build sprites on screen with 

Joystick , save to disk or cassette). 
Assembler Package for CBM 64 (cassette) 

Editor (creates and updates source code), 
Assembler, Loader, Disassembler . . 

Mail Mate. 
IEEE Interface (64) ..... . . .... . 
Parallel Interface. . .......... . ... . 
RS232 Interface (modems, printers) . 
VIC PRODUCTS 
VIC 20 Computer, 5K ........ . 
Vic Datasette Recorder . . .... _ •. 
Vic t 54 t Disk Drive . . 
VIC MODEM (for CBM 64) 
VIC 1525 Graphic Printer (for CBM 64) 
8K Memory Expansion Cartridge . . 

. 16K RAM .................. . 
24K RAM 
IEEE Interface (VIC) .. 
Gorf (great arcade game) . 
Omega Race. .. . .... .... . 
Midnight Drive ........ . . 
VIC 3 slot Expander ...... . ... . .. ... . .. . . 
VIC 6 slot Expander .... . ..... .. ... ..... . 
Seawoll.... .. ..... .... ...... . .. 

. Cosmic Cruncher 

$90 
50 

199 
30 
99 
50 
80 
80 

30 

50 
50 

100 
90 
45 

$199 
60 

395 
100 
325 

49 
99 

155 
85 
30 
30 
23 
43 
83 
23 
23 
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This program is only 48 lines long, loads in only 36 cassette turns, uses up only I.6K, and costs nothing-but it will

renumber your BASIC program in RAM, resolve line number references, and remain in memory so you can use it again
and again. And all ofit is in BASIC!

RENUMBER
(And a Brief Exploration Of BASIC)

Manny Juan

Dale City, CA

Type this program as is into your Atari — the first

three lines must be entered exactly as shown — and

save it on a cassette with the LIST"C" command.

This command saves the program as ASCII text

instead of as tokenized statements (as when a pro

gram is saved with CSAVE). A program saved this

way may be reentered later to merge with another

program already in memory, as described below.

Now type NEW to clear memory and CLOAD

your favorite program. Make sure that the highest

line number is less than 32100 and that it is an

END statement. After the load is finished, place

the tape containing RENUM (the renumbering

program) into the cassette drive and type

ENTER"C". This will make the Atari think that

program statements (which are normally entered

at the keyboard) are now being ENTERed from

the cassette drive. After you have done this,

RENUM becomes a part of your program, occupy

ing the last 48 lines of it and ready to be invoked.

To renumber your program, simply type

GOTO 32100. The program displays "FROM,BY?"

and awaits your response. Type the line number

you want your program to start with, followed by

the increment value you desire. Please make sure

that the potential line numbers will not extend

beyond 32100. Sit back and wait for a couple of

minutes. (The time varies according to the size of

the program and the number of line number re

ferences RENUM has to resolve.)

This utility will renumber your program ac

cording to the starting number and increment

value you supply. It also resolves all line number

references in the following statement types: GOTO,

GOSUB, IF...THEN, ON...GOTO, ON...GOSUB,

TRAP, and RESTORE. It can recognize references

to non-existent line numbers (e.g., TRAP 40000),

and it attempts to recognize symbolic references

(e.g., GOTO LABEL).'
Whenever it encounters any of these condi

tions, RENUM will display, on the screen, the new

line number of the current line being scanned,

followed by "NF" if the referenced line was Not

Found, or "SR" if a Symbolic Reference was

encountered.

I suggest that you note these messages on

paper so that you may investigate them later. State

ments flagged with "NF" (other than some TRAP

statements which may reference line numbers

above 32768) usually imply that those statements

are unexecutable. The presence of "SR" messages

should tell you to look for those places in the pro

gram where the offending symbolic reference is

assigned a value, so it can be adjusted according to

the new numbering sequence.

When the renumbering process is completed,

this utility displays the number of lines in your

program, followed by this message:

LIST"C:",bbbbb,eeeee

where bbbbb is the beginning number and eeeee is

the ending number of your program. You may

position the cursor over this line and press the

RETURN key if you are ready to save your program

in ASCII format on cassette. (Note that a CSAVE

command issued at this point would have saved

your program and this utility on cassette in token

ized form.) Just remember to use the ENTER"C"

command to reload your program next time,

though. After that, you then CSAVE it again in a

more compact form.

If you are doing program development,

RENUM becomes a very handy tool to use to "open

up" crowded line numbers to allow easy insertion

of new lines. And if you are an author, RENUM

adds a slight touch of professionalism to your

articles with neatly renumbered program listings.

Program Logic

The logic of RENUM is very simple. Starting from

the first line, it scans each statement and considers

only those that may refer to a line number (GOTO,
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RENUMBER 
(And a Brief Exploration Of BASIC) 

Manny Juan 
Dale Ciiy, CA 

Type this program as is in to your Atari -the first 
three lines must be entered exactl y as shown - and 
save it on a cassette with the LIST "C" command . 
This com mand saves the program as ASC ll tex t 
instead of as to kenized statements (as when a pro
gram is saved with CSA VEl. A program saved this 
way may be reentered later to merge with another 
program alread y in memory. as desc ribed below. 

Now type lEW to clea r memo ry and CLO AD 
your favorite program. Make sure that the h ighest 
line number is less than 32 100 and that it is an 
END statement. After the load is finished . place 
the tape containing RENU M (the renumbering 
program) in to the cassette drive and type 
ENTER"C". T his will make the Ata ri think that 
program statements (which a re normall y entered 
at the keyboard) are now being ENTERed from 
the cassette drive . After you have do ne this. 
RENUM becomes a part of your program, occupy
ing the last 48 lines of it and ready to be invo ked . 

To renumber your program, simply type 
GOTO 32 100. T he program displays " FROM,BY?" 
and awaits your response. Type the line number 
'you want your program to sta rt with , followed by 
the increment value you desire. Please make sure 
that the potential line numbers will not extend 
beyond 32100. Sit back and wait for a cou pie of 
minutes. (The time varies acco rding to the size of 
the p rogram and the number of line number re
ferences REN UM has to resolve.) 

This utility will renumber your program ac
co rding to the sta rting number and increment 
va lue you supply. It also resolves all line number 
re fe rences in the fo llowing statement types : GOTO, 
GOSUB. IF .. .TH EN. ON .. . GOTO, O N ... GOSUB , 
TRAP,. and REST ORE. It can recognize re ferences 
to non-existent line numbers (e .g., T RAP 40000), 
and it attempts to recognize symbolic references 
(e.g. , GOTO LABEL). . 

Wheneve r it encounters any o f these condI
tions, REN UM wi ll display, on the screen .. the new 

line number of the current line being scanned , 
followed by "N F" if the refe renced line was Not 
Found , or "SR" if a Symbolic Re fe rence was 
encountered . 

I suggest that you note these messages on 
paper so that you may investigate them late r . State
ments fl agged with " F" (other than some TRAP 
statements which may reference line num bers 
above 32768) usually imply that those statements 
a re unexecutable. The p.resence of "SR" messages 
should tell you to look for those places in the pro
gram where the o ffending symbolic re ference is 
assigned a value. so it can be adjusted according to 
the new numbering sequence. 

When the renum bering process is completed , 
this utili ty displays the number of lines in your 
program, followed by th is message: 

LIST"C: ,. ,bbbbb,eeeec 

where bbbbb is the beginning number and eeeee is 
the ending number of your program. You may 
position the cursor over this line and press the 
RETU RN key if you are read y to save yo ur program 
in ASCII fo rmat o n casselle. (Note that a CSA VE 
command issued at this point would have saved 
your program and this utility on cassette in token
ized form.) Just remember to use the EI TER"C" 
command to reload your program next time, 
though. Afte r that. you then CSA VE it aga in in a 
more compact form. 

ff you are doing program development. 
RENU M becomes a ver y handy tool to use to "open 
up" crowded line num bers to allow easy inse rtion 
o f new li nes. And if you a re an autho r, RENU M 
a dds a slight touch o f professionalism to youl: 
articles with neatl y renumbered program hstll1gs. 

Program Logic 
T he logic of RE NU M is very simple. Starting from 
the first line. it scans each statement and conSIde rs 
only those that may re fer to a line number (GOTO. 


