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If you own an Apple llc, 
you'd have to add three more Apple llc's, 

an Extra Keypad, 
30 Block Gra~hic Sets, 

Color Sprites, 
two more voices, 
four instruments, 

a Cartridge Port, a Joystick Port, 
and a Commodore 64 ••• 
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to match the versatility, expandability 
and higher intelligence of the 

new Commodore 128 

The new Commodore 128'M pe r­
sonal computer is breakthrough 
technology at a breakthrough 
price. It outshines the Apple ® llc 
in performance capabi lity, pe r­
formance quality and price. It Is 
expandable to 512K RAM. The fie 

(and it costs less too). 

does n't expand . Commodo re 128 
has a numeric keypad built into its 
keyboard that makes crunching 
numbers a lot easier. And g raphic 
and sound ca pabi lities that far 
exceed those of the Apple fie. But 
the most important news is that 

Commodore 128 jumps yov into a 
new world of business, productivity, 
education and wo rd processing 
programs while still running over 
3,000 prog rams designed fo r the 
Commodore 64:M That's what we 
call a higher intelligence . 

COMMODORE 128:: PERSONAL COMPUTER 
• App1e1sa,egist ered rrooomor1<o1App1eQlmpUter.1nc A Higher Intelligence o Commodore 198.S 
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LETTERS 
David Simon s Interview 
To the Editor: 

I would like to supp ly the missing 
informat ion for the article "What Next 
fo r David Si mons" (A pril /May) . 
CPUCN was the Commodo re PET 
User Club Newslett er. Receipt of this 
bi -monthly newslette r was almost the 
only benefit of paying ten pounds to 
join CPUC, run by Commodore Busi­
ness Machines Ltd, U.K !PUG, the 
Independent PET User Group (now 
JCPUG, the independent Commodore 
Products User Group) , provided a bet ­
ter bi-month ly newsletter and other 
benefits . 

In early 1982, CBM (U.K) disposed 
of CPUCN to author/publisher Nick 
Hampshi re, and it became the basis 
of his magazine (now sold to someone 
else), Commodore Comput ing Inter­
nation al . 

John Collins 
Commodor e U.K 

Save-Delete-Ren ame 
Procedure 
To the Editor : 

It 's a funny thing when an old head 
puts 2 + 2 together and finally gets 41 
This happened to me just yesterday 
as I began to load your magazine en­
try program. 

1 have been enjoyi ng the world of 
the Commodor e 64 for almost two 
years now and had taugh t myself a 
simple way to load new segments of a 
long program. What I did was save 
and veri fy the same program name 
with an addit10nal number or letter. I 
usually wound up consuming a disk 
with 15 to 20 pamally finished pro­
grams. each a bit longer than the last. 
I never had good luck using the " (<, ," 
as most operators know. 

At the same time, I also read about 
and used a save-delete-rename pro 
cedu re in my classroom record keep­
ing (yep, I'm a teac her) From out of 

String Entry 

GD 
0 

0 

( 

the blue. numb ed by the length of the 
magazrne entry program. I duc1dcd to 
use such a procedure as a pa1 t of any 
entry program Well, it works I 

A ll 1 do novv 1n first typo in these 
th ree lines and then start entering 
any new program. When I get itchy 
and somewhat afraid of losing what I 
have spent so much tim e to enter, I 
merely type RUN 60000. let the driv e 
do 1cs thing , LIST, and then get back 
to work This may seem simple . and 1t 
may have been said by someone else 
somewhere , but I am struck by 1cs 
ava1labihty and ease of operation Per­
haps some other plodder of program 
ent1y would lik e to see 1t. 
60000 SAVE "NEW PROGRAM " , 
8:VERIF'Y " • " ,8 
60010 OPEN15,8,15," SO:OLD PRO­
GRAM" 
60020 PRTNT#1 5. " RO:OLD PRO­
GRAM = NEW PROGRAM": CLOSE15 

Marvin H Young 
Ph1Jadelphia, Pennsylv ania 

Directory Alphabetizer 
To the Editor : 

The " 1541 Directory Alph abet1zcr" 
by Louis Sander (February/March} 1s 
a vCiy handy ut ili ty, but by addmg 
one line. 1t can be even better . When 
the program is run and the "Print co 

Screen" option is chosen. the only 
way to get a hard copy 1s LO 1e-1un the 
cmL1re program . This can mean a con­
s1derablc walC w ith a long disk listing, 
but addrng th is one li ne overcomes 
this. 
530 OD$ = "P ":PRI NT PRINT 

' ' IRIGHTIOR USE 
'OD$= "CHR$(34)CHR$(80)CHR$(34)": 

GO TO 470' FOR A HARDCOPY" 
With this line m place, you may, 1f 

you wish , pnnt the alphabetized hst­
mg t0 the screen and then re-hst it to 
screen or dump it t0 the printer. 

Sy Labar 
Bethlehem, Pennsylvania 

Notes Toward Creating 
Bett er Programs 
To the Editor : 

Af ter reading Jim Butt erfield 's art i· 
cle " Notes Tow ard Creating Bette r 
Programs, Part 1" (December/ Jan ­
uary), r devised a small routine that 
will allow character string entry usmg 
th e GET mstruction . Before GOSUB­
mg t0 the accompanying routine , sec 
To/o co the tab position where you 
would like the string to be entered on 
the screen , and LS% to the desired 
length or the string (Note : for easier 
use, the fust column on the screen 1s 
column one, not zero.) For example, if 
you wanted the user to ente r his 
name, but didn 't want the name to be 
longer than ten characters . you could 
code the follow ing : 
10PRINT"PLEASE ENTER YOUR 

NAME " :To/o = 25·LS% = 10: 
GOSU81000 
Note that To/o is equated to the first 

position arrer the printed prompt , and 
that there is no comma or semicolon 
following the PRINT instruction 

The routine uses Y$ and RETURN's 
with XS holding the character stnng 
This particular coding allows only en­
try of upper-case mode alphabet ic 
characters and spaces, but by chang-

Co11ti11ued on pg. 6 

THEN 1090 
10 PRINT " NAME: " : T%=6 : LS%=11 
20 GOSUB 1 006 : END 

1060 IF(A SC(Y $ )<65 AND Y$<> " " )OR 
ASC(Y $ )>9 0 THEN 1030 

1000 GET X$ : IF X$= "" THEN 1C00 
10Hl IF(ASC(XS)<65 AND XS<>" ") Ok 

ASC(XS)>90 THEN 1000 
1020 PRINT TAB(T%- 1) 11 [UP) " ; XS 
1030 GET YS: IF Y$=" "THEN 1030 
1040 IF Y$=CHR$(13)THEN RETURN 
1050 IF ASC(Y$ ) =20 OH ASC(Y S) =l ~7 
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1070 IF LEN(X $ ) =LS1 THEN 1030 
10 80 XS=XS+YS: PRINT TA8(T %-l)"[UP] "; X$ 

: GOT O 10 30 
1090 IF LEN(X $)= 0 THEN 1000 
1100 PRINT TAB (T%+LEN(XS )- 2 )" [UP) " 

:XS=Ll::FTS(X S , LEN(XS) - 1) : GOTO 1030 
(END) 



Fly the unfriendly skies. 

JD. scrollingfliKht 3.skill lc,ds, 15 smuario.s, 
simu/mion m air-air long-p/a)ing Jlrtl(q(ic 
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gml j?C! & J 11\!/lf,On l)SU.'TIU. 
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tilence upon the grunts in the tanks. s 227-6703 with a 14-day satisfac-
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fu:m. M:nd SQq nnd a ,1.unp('d. ,df-aclclre,.,.:cl crwclopc 10 Elcmonic Ans. 2755 Campus Drive. San Mateo. CA 94403. 
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LETTERS 
ing lines 1010 and 1060. you can allow 
any range of characters to be entered 
(thi s can be useful for numeric data 
ont ry). By hiwng the DELETE koy or 
th e cursor -left key, you can delete 
characte rs from the screen and the 
st ring . 

Peter Borsella 
Lynbrook, New York 

Hail for the PET and 64 
To the Echtor· 

In the f'ebruary/March issue. you 
pubhshed a 11ffy called " Hail for PET 
and Commodore 64," by Jerry A 
Sturdivant . He stated that the idea 
behind the program wa s Lo wme a 
game on as few l ines as possible 
Here is a ji ffy w i th the same 1clca 111 

mind that I w ish to share with my 
fellow readers. 

You are walking home and decide 
to take the short cut through the alley. 
I lero you stumb le upon the newest 
gambling cra.::e It 's a spider race. and 
you JUSL happen to have $100 m your 
pocket . You pick a spider and throw 
down an amount you wish to bet . 
They 're off. At the finish. winner 
takes all. 
Line by lme explanation of the pro · 
gram : 

Lino 1 Set M (how much money 
you have) equal to 100 if you have lost 
it all . Print the amount of money you 
have. W = input the spider you be­
li eve will win (1 ·4). B = inpu t the 
amount of the bet you will make H 
the bot 1s for more money than you 
have, set bot equa l to zero Clear the 
screen . 

Line 2· Poke spide rs. spider num ­
bers . and the fimsh line onto the 
screen 

Line 3: Generate random numbers 
one through four and move appropn 
ate sp id er. If the spider has noL 
reached the fini sh line. generate a 
new random number. 

Line 4: Calculate money Jost or 
won . You lose the amount of your bet 

or win three times your bee. Print new 
amount of money (111cluded so player 
will sev fust that he has lost all of his 
money before he gets another 100 Lo 
sqL1ander) GOTO lin e 1 for another 
sp ider race. 

To type the program in on [our hoes 
requires elimmat ion of all spaces and 
the abbrev iat ion of keyw ords 

Disk Enlarger 
To the Editor 

Don White 
Utica. New York 

Something terrible 1ust happened 
My husband. a subscnber to Power! 
Play . rece ived the Apnl/May 1985 
ed1t1on and decided to use the pro 
gram on page 92. "Disk Enla1go1 " lie 
likes to save space on disk s and he 
was lool<ing for such a program. 

I was in another room wh en l hearcl 
a large " boom'" I ran 111to the com­
puter room and saw smoke comi ng 
out of the TV monitor My husband 
was shaking and looked pale I called 
an ambu lance and he's now in the 
emergency room 

You can tell Mr. Ferdinand Maxi · 
m1lhan 111. that his program was so 
powerful that the TV exploded as he 
prechcted. You will be hearing from 
ou1 atto rney 

Roselyn Rosenblall 
Bronx, New York 

P.S. April Fools' 

Commodore Power/Play welcomes 
letters ftom readers Do you have an 
unusual application for your Commo­
do1e computer? Do you wish to com­
ment on an article? Would you hke to 
make a suggestion on how we can 
better serve our readers? Please send 
them co 
Cornmodo1e Power/Play 
1200 Wilson Drive 
West Chester. PA 19380 
A TTN . Letters (ii 

Spider Race 
1 M= ( (MO 0) +l} * UHJ+M : PHIN'l" ' ( C Ll:;Ah) HAVl:.:$11 M: INPUT" 

8 PI 01::H 11 
; v. : INPUT " HET " ; H : b = ( ( l:l>l'J) + l) * B : PRINT " ( C Ll::AH] " 

2 ~OH X=l TO 4 : S(X}=Y85+X *l 6g :P OKE S (X} - l ,X +48 : POKI:: 
S(X} , 42 : Nl::XT :Y OH X=l T O 1 5 :P OKi ll02+X*4b , 66 : Nl::XT 

3 X=l+INT(4* RND( l}) : S(X}=S(X}+l : POKE S(X)-1 , 32 
: POKE S (X},42 :I F PEl.::K(S{X} - 41:l)<>66 GO'l'O 3 

4 M=I',+ ( (X=W) * 2+ 1 ) * ( ( (X=W) * 2· l} *b) : !-OR X=l ·ru 20;.) 
: PH1N'l' " (IIOMI::]HAVJ:: $ " M: NJ::XT:C, 0 '1'0 1 <EIID1 
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CompuServe pq~ ·a WO·. 
CompuSe.rve is the ea!>)' to use videotex 

service designed for the perso.nal 
computer use.r and managed by the com­
munications professionals who provide 
business information services to over one 
fourth of the Fortune 500 companies. 

Subscribers get a wealth of useful, 
profitable, Of just plain interesting infor­
mation like national news wires, electronic 
~k ing and shop at home services, and 

o ·,'co mi catjon~, an~ ,e_qtertstnment· ~\.'y-0ur fingertips. 
sophisticated finat'lcial data. Plus, a The videctex service for you, no matter 
cornmunicatfons network for electronic which computer you own. To buy a Starter 
mail, a bulletin boqrd for selling, swap- Kit, see your nearest computer dealer. 
ping, and personal notices and a multi- lb receive our informative brochure or to 
channel CB simulator. order direct, call or write: 

You get games on CompuServe, too. Co S 
Classic puzzlers, educational, sports and fflPU erve 
adventure games and fantastic sj)ace 
games featuring Mega'Mirs, the "ultimate 
computer conflict " 

Circle Reader Service No. 7 

Consumer Informat ion Service. P 0 . Box 202 12 
5000 Arling1on Cenlre Blvd .. Columbus , OH 43220 

800-848-8199 In 011,0 Call 614-457-0802 
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NEW!! "MIDI YOUR MIND?" 
';'.~f/1:I~<:j. NOV EL ! ! 

/\RSOf..l J' l C:L Y . 
,,, .... . ; :,; 1 ~1 ' Onl y (In At lllY Orot 
I,..~ · •· 1 v Ith ncce!l o t.o Ct"'rlo1 n 

-. !'lon~lli v e f llcs, wou ld be 
' • 1.:r ,u y cnouqh t.a do tht:,• . 

tn J ,6~ 3 !ipcC1d I Ar my 

~~~v!i~~:~~~n c~m g:e 
~nJ ·~11 m~; ~~ ~~mr. 

developi ng a proj rct. base d on pur,, -k-uu:uc 
t:.hooci c s. Kvcn though t hey did :succeed in th e 
doni9 n o! a de:vic o capab le of link i ng a man, 
v i th olect rode, tnp cd to his temple•, to ~n 
ins\.tument. inslant.ly sa11plin9 his h1pulsc 

;~~" ~~n;~,~~~~~~:~ I y~:~ l~~ r~! ~~g i c n~:-
iCC t. • ouc st1onabt o• it •nd 1t. undcd up on tt 
dcfona o &er,,p hoJp . 

tn 1984 l.he tuchno/m 11f\\ CHH1 son of c, 
1,t ,Co lo ncl who t..ook 1)orl. in hoth Lht l cuncopt 
anti c10!li.<Jn of t..ld n 1•rojoc: L, •borru wud hi!} 
fothcr!S files • t o build a si111ilnr !)y~tcm 
cn1Mblu of cn :.:,t.{nq ,au51c . 

B~gi"~~~i~~t~11~g m0m/~~7~~~M~-
/;tT.Ol1S D&SIGII Of" BI.ACK iiiix WITH AHM ING 
POTf'.N'l'lM. WREN IIH6RYlltED WITH HOK£ COHPUTf,R 
ANU Ol( ; [TA~ SYNTH~!llt~R.' 

Uy co py jnq Lho :iCh Ctth'll.iC"t. fo r l.hc csr.u nt.ial 
clrcullr y from h is loLh c r s diogrnm• o 011all 
lDl,ACK BOX) evolv ed. WI lh , t.o o~opu ,don to 
HIDI lhU B~ACK BOX, 11bout the 31111 of ~ 
vfila&n, vhen ,n ,erlt•d be l vcen t.hr "erort:£0-
BAcx · headband ,,ntl h1 '!l •ir:rocoaput.cr product:d 
ASTOIIISHTNC RF-SUl,W WHF-N ! N'l'f,Rf'AC£0 WITH A 
!'iynl.h . Aft. er \ unrn ing t.o contrnl t.htt HtOFEEO­
OAtt< in:it cu111ent hy using the 1n:n .ruc t1o ns 
in cl uc.h:d (cont ,r ol l) n1J a dig i to .I t hO(mometer 
v i th your own bo dy tompe cat ur o \JllS t he cluet 
t t.. became possi hl c: t.o hum, think of o note, 
and have it p \oy ed bock io:•t.ant.ancouol y I 
~oon comolex •us1cal pot.tern:1 v;,,ro hlmdled 
v i lh c.,oc YOU r MI H!AGIIIE THY. POSSl81LlTIES ! 
We 'r e tcyinq i·o 'fl,,~p os I<>" .i prOm e ~ 

po ::s,1hlc,bu t clof\'l. knov hO\J l u nq \Jt' 'U . qo 
undulOCl<'d . g.r:;,:r TT r::!.QW l I J 

Sund chec k. or 1t(H1t• y o rcse r for J9 ()!J • Sl .SO 
!or u hp . , )t,,nc! I lU ARHY RRAT l' . 0 . BOX b8 1 
1/c:"dphones no, ,n, · / CEtlTRh"VILLE ,YA 12020 

.JJ lo v 4 lo , 11eeks for dcl, very 
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·U SE ll WIUTTEN SOFIW ,\J l£. 
Support ing •II COM MOOORE computo n 

Wnne n by u , er-s. fo, us .e,1 
* GAMES * UTll 1TIES * EDUCATIONAL * 

Our Latest Releases 
C-64 8e1101Games $1000 
C,64 Be st 0 1 EO.Jca tlo.,a t S 10 00 
C,G,4 Betl 01 Ul•IILeS $10 .00 
C,&4 84 Cotue11 C-&a • 1 S 10.00 
C,64 e.& Con1•\I C·ool •2 S 10.00 
c.e..a 8.4Con1tta1C,6:,3 SIOOO 
v ,c 20 Oett 0 1 0.1mos s 10 00 
Vic ?O Oc,11 01 Educa:1.ono1 S 10 00 
V•C 20 00S101 UI l!110S $10 00 
V•c 10 Con 1~, 1 Vic r 1 S 10.00 

Spcclly Disk Or Tape 
............. t .O"MJ\"[ '~'fA.R'i'E°ff'i:iAlC"···· ... 

su"iieiin'°Efo~·;~1t; ki~~~;-·;;:e~·~;·~;c"20 
On e .. ,, 0 1 Vt 1,us Co11~ct1o" s·S10 OO-S0~c11y O,sl( Or Taoe 

BEST C6• GAMES 1 
30 f ,c TM iM •6ot Y~flltt•t • lh( '>Q-&n-.mo•,.B l•c.k Oo.,• 9'•c ~jfC:~l2 1 

C'"'H• f>•••0-1• 0 1 ,_0!h,1"'t0 Do"" l"!C>l',• 1• .0 •l•b)r•nll'I !Ji •le•ttt $.Q,1art 
... ~~,rt,.., .. ,, ,.~ WI! U ,,.., I• • I/ fl 80Vl'"I Pr•'.'ON"PO• • 

o,s.... , ... '"''•t--ed "'9~•· •'io, .. ,. 

VIC 20N 
Vic 20 COIICCIIQns e. 1 lhtu 12 

50 + prognims pc , co1toct1on· Tape/01i k $10.00 each 
COltDIODORE 64 N 

6' collec.uons zt 1 1hru 12 
25 + orogramsper collec t1on-Tape/Disk. S 1 O 00 each 
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POi Progr am Manual S10.00 
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JOYSTICK LUDATIC IW STEVI:: FINl<EL 

To Err is Human 
Over the years. term s have developed to descn be errors Descriptive 
phrases have evolved for all typ es: the comi cal " nub," the elegant "fau x 
pas," the brash " blunder ," the earthy " screw-up, " the mechanisti c " mal­
function ." and the s1mphst ic '·boo-boo ... Our examination of errors focuses 
on program,111119 mistak es-in parncular. those that haunt the wakmg 
hours of all computer users error messages. 

How does your comput er feel. lrnow111g thc1L 1t 1s a competent machin e, 
processing n mistak e and dcllverin9 that infor mat1011 to n fallible, all-too­
human counterpa rt wh o 111s1scs on mis-typmg on its keyboard? After closely 
observmg many computers. and even more mis takes. l have come co realize 
that a computer's error messages arc really only a cover-up for how the 
comput er really feels about your m1scal<es. 

The followin g list of error messages reveals the true naLUre of your 
compute r On the left 1s the fa1111ltc11 (if detested} message that appears on 
your screen On the 11ghL 1s the cxpla nauon of what your compute r 1s roally 
telling you The cone of the error message depends on your relatio nship with 
your comput er, although most computers seem to have a real antagon istic 
streak . And more often tha n not . wh en deliv ering an error message. the 
comp uter really does have a chip on its shoulder 

ERROR MESSAGE 

TOO MANY FILES 

FILE OPEN 

WHAT YOUR COMPUTER IS REALLY 
TELLING YOU 

F'iles ... p1lcs of files. aisles of pil es of f1les ... m1les 
of a1slcs of piles of fil es .. Oh, the tnals of mile s of 
aisles of piles of fil es 

Heyl Your file's open . Ha, ha, you looked, you 
turkey . 

FILE NOT OPEN What do you thmk I am. anyway? A comput er 
or a maste r safecrackc r? If you do expect me to 
be brenkmg rnto files, at least provide me w ith 
the proper tools- li ke a crowbar and a stock ing 
:o disguise myself. 

FILE NOT FOUND You Just had me rummaging through all these 
files lookin g for one that doesn't even exist . Do 
you know how frustrnLmg that is for me? 

DEVICE NOT PRE SENT I've dCCICled that the only periph eral devices 
you can use are ones that were given to you as 
gifts. The device you are now using will work 
fme only after you give it away to somebody 
else as a present . Remember , it 's better to g ive 
than receive. 

NOT INPUT FILE 

NOT OUTPUT FILE 

MISSING FILE NAM E 

ILLEGAL DEVICE 
NUMBER 

NEXT WITHOUT FOR 

Well . it's not 

M ake up your mmd , will you? 

What am I supposed to be, a mmd reader? 

Exactly how did you happen to come by this 
device number, anyway? I hope you're not 
t hml<1ng of leavmg the country . I imogine the 
FBI wou ldn't mind hearing about this ... 

That 's like Laurel without Hardy , Abbott 
without Costello , peanut butter without jelly , 
M inneapolis wi thout St. Paul . death without 
taxes. a programmer without any common 
sense Co11/i11ued 011 pg . JO 
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Available for Apple II series. Commodore 64. Atari 800 & XL IBM PC/PCjr. 
Your reblH stomcan getMLB from these distributors· 
CDC: (312} 775-0ISK • APEX 800-343-7535• TRIANGLE 80().245-6711 for dJrict VISA, MC, COIi ........ 
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COOL STACK 
DESIGNED FOR USE WITH 

COMMODORE 1541 DISK DRIVES 

PATENT PENDING 

COOL STACK Is a device that allows you to stack 
your 154 I's wlthOut lear of overneating . Highly ell l· 
clent design effectively cools two dnves using one 
fan. This system allows better uti lization of the 
limited space available on most computer desks 
(Filter included) 

COOL STACK Is built to last and pr,ced at only 
$59.00 

Protect your Investment lrom damaging heat! Use 
COOL STACK. 

v,sa. Mas1e,card, Check. or Money Order 
Georgia residents add 3% sales tax 
Shipping and handlfng within US add SS 00 
Canadian orders In us dollars only 
Shipping and handling to Canada $2,00 plus 

applicable freight charges. 
Test data available on request 

Commodore 1541 is a tradema rk ot Commodore 
Business Machines 

Call or wrile today AC 404-979~124 

P.O. BOX 6S2-SNELLV ILLE, GEORGIA 3027B-,0, ,97Ml2C 

1>40<111 fn U,S, A , 

The UL TIMAT ESoitwarO' 
Command instant ancn11on• 

A MUST tor all compuocr lovers' 
BRIGHT GREEN (L C O I LETIE 11S 

CUSTOM SILKSCREEN ED ON S0/50 BLENO 

- HIGH TECH DESIGN! -
~ .. e popular 11yle1 lo chO<>M loom 
Orde r Toda y! On ly SB 95 ppd 
$Imply lolK1 SNrt•, Ind ec.o, . betic,rr# 

t CF'S St ( K, Pt EK, POK( , • r1:wt, 1• , , PIM , , o ru. , 31 

FAl<E A 8rf( Our OF M( ( 11 } JOtN n • 4 Grty 1 ~ A.a 18: 

I 'll USCA FRIENOt Y ( • 31 ~ _ •• __ 8i•O 11 • __ J 
HAPPINESS IS A PROGfUJI THA 1 W()A « S t •4 J 

I • COAIPuTERS ( ~ / SIZES S- M- l - Xl 
- - - - - - - - - cvr - - - - - - - - -

COMPUTER NOVELTY CORP ~ ."9P' 
PO BOX~ " ~Jll ,.,.. 
FREEPORT, TEXAS 77~1 • 
(nclou · U ~ PCXI t!.Ct't n. ~u 6' t•• 
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JOVSTICH lUDATIC 

ERROR MESSAGE WHAT YOUR COMPUTER IS REALLY 
TELLING YOU 

SYN TAX I can't understand a single word you 're typi ng . 
You wanna try typing with your hands this 
ume? 

RETURN WITHOUT I don'l care 1f 1t DID follow you home' Go back 
GOSUB into the woods and don ' t come back until you 

get rtd of that GOSUB. 

OUT OF DATA Out of data? Out of luck . 

ILLEGAL QUANTITY Whoa. fella That quantity doesn 't look too 
kosher to me. 

OVE RFLOW This 1s Just loo much I've had enough of you for 
now I wish I were m the Bahamas 

OUT OF MEMORY I've been so forgetful lately ... What did you say 
your name was agam? 

UNDEFINED What do I look like. Webster 's Dictionary? 
STA TEMENT 

BAD SUBSCRIPT Not only 1s the subscript bad , when·s lhe last 
tnne you Look a shower? 

RED IMENSIONED I 'm obviously tired , and you can' t even suck to 

ARRAY one set of array dimensions . How about a little 
cons1derauon. huh . feJla? 

DIVISION BY ZERO Nope, I'm not goi ng to allow you to do any 
d1v1s10n. you zero. 

ILLEGAL DIRECT Not only can't you stay on the nght side of the 
law. you don 't even try to hide it. 

TYPE MISMATCH Sorry, it won 't work out between us-you're not 
my type. 

STRING TOO LONG Or wa s that mov ie called " A Bridge Too Far?" 
Well. what ever. 1t was entertaini ng, don't you 
th ink? 

FILE DATA What do I look like, a secretary? Next thing I 
know. you'll be trying to get me to answer the 
phones and get coffee. 

FORMULA TOO l can 't be bothered righ t now w ith your little 
COMPLEX equat ions. Why don't you go get Einstein to 

solve 1t for you? 

CAN'T CONT INUE I think I'm going to end it all ... 

UNDEFINED Would you kindly keep your disgusting obscu re 
FUNCTION functions to yourself? 

VERIFY Basically, I trust you about as far as I could 
throw you . 

LOAD l think that 's a load of. .. 

BREAK Ouit bothenng me, I'm on my break. Computer 
Local #64 says I get a six-hour break twice a 
day . 

CAN'T RESUME I'm 1ust not up tO 1t. My horoscope advises 
against it . Co11/i11ued on pg. 12 
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SlJFTWflRE JOYSTl[H LUDATIC 
COMMODORE 64

1
m 

35 PR~rGRAMS (DISK ) $
12

_
95 

26 PROGRAMS (TAPE) 

COMMODORE 16 1
m 

25 PROGRAMS (DISK ) 

ERROR MESSAGE WHAT YOUR COMPUTER IS REALLY 
TELLING YOU 

LOOP NOT FOUND I'm on st rike until you take me on a vacaLion Lo 
Chicag o. 

20 PR'gGRAMS (TAPE) $ 14 ·95 

COMMODORE PLUS 41
m 

30 PROGRAMS (D ISK) 
or $15.95 

LOOP WITHOUT DO All right . so you broke down and cook me to 
Chicago . But you made me stay in the hotel 
room the whole t ime. I didn'L get to do 
anything . 

25 PROGRAMS (TAPE ) DIRECT r.,:ODE ONLY Wait. J'vo changed my mind . You could also 
direct traffic . 

FOR ALL ORDERS 
add $2.0 0 shipping 8t handling 
(foreign, except Caneda-$3.00) 

NO GRAPHICS AREA But there are other areas you might want co 
consider. .. Burma or Sudan for instance. 

selected public domain programs 
BAD DISK Bad disk? Bad luck 

GAMES , UTILITIES , 
BUSINESS, EDUCATION , 

GRAPHICS , & MUSIC 
(DOCUMENTATION IN CLUDED) 

send check or money order to 
~ ~ ... 

So now you know what your computer 1s really telhng you when it gives 
you an error message. What can you do to improve your strained relauons? 
Try re-reading the " Making Friends With lthel SID jCh1p]" art icles m old 
issues of Power/Play. However . that probab ly won 't win over the who le 
machine . 

~MAPA = NIEBPBIZES._i tiQ.. 
P.O. BOX 1382 

BELLEVUE, NE. 68005 
FOR MORE INFOR MATION, WRITE DIRECT 

OR CIRCLE READER SE RVICE NUMB ER 
COMMODOR E 114, ,e. end PLUS 4 

are trademark• of Commodore El.ctronica Ltd 

I'v e found that I can keep my computer reasonably happy by entenammg 
it : When I go to the mov1es or to parties , I take 1t along It doesn'L cost any 
extra. and the only drawb ack is that people think you have serious C:lmotion­
al problems. Once you have established a comfonable rapport wit ll your 
comput er. your error messages will decrease radica lly. Then you can start 
worr ying about disk errors. Disk driv es can be downright nasty I m 

TYPING TUTOR + WORD 1NVADERS 
---, =-i • Learn to use your keyboard quickly and 

properly. TYPING TUTOR starts with the 
'home keys' and automatically evaluates 
your typing performance , Introduci ng you 
to new keys in many gradual steps as your 
skills develop. WORD INVADERS puts real 
excitement into your touch typing practice 

wh ile reinforcing proper typing techniq ues. 
"This is the best typing tutor we have seen yet; ****+" 

INF0 ·64 
"Best typing tutor I've seen - Better than Mastertype" 

Microcomputer Courseware Evaluation 
"WORD INVADERS is fantastic" 

Editors of Consumer Gulde 

NEW! Commodore Plus/4 or 16 .... • Tape $21.95 Disk $24.95 
Commodore 64 ....... .... .. Tape $21.95 Disk $24.95 
VIC 20 (unexpanded) ........ . Tape $21.95 

IFR (FLIGHT SIMULATOR) 
Put yourself in the pilot's seat! This pro· 
gram provides a very challenging, realistic 
simulation of flying under Instrument Flight 
Rules (IFR) in a single engine light plane. 
Realistic instrumentat ion and aircraft per · 
formance. Plenty of thrills for pilots and 
non.pilots alike. 
" II is tremendous fun." Compute's Gazette 
''It's a great program, and as a pilot I found it to be very 

realistic. My brother, a current commercia l pilot and a 
former Air Force flight Instructor with over 3,500 hours In 
military and civi lian aircraft was also quite Impressed." 

Private PIiot 
NEW! Commodore Plus/4 or 16 .......... Tape or Disk $29.95 

Commodore 64 . .... ..... ...•.... Tape or Disk $29.95 
VIC 20 (unexpanded) ... ... ... ••...... Cartridge $39.95 

.&\C.c.\i>i:ril'! 
SOFTWARE 

-:ai Shipping and handling $1.00 par l!l!lll!!I 
- order CA roslClonts add 6% to><. Wal 

P.O. Box 6277 San Rafael , CA 94903 (415) 499-0850 

Circle Reader Service No. 2 

What should you expect for $35? 
Everything. 

The Intelligent Software Package lor C-8 4'", VIC'", SX-8 4 '", C-128 "', 
LCD'", Plus 4 '", 18 '", 8 -128 '", and PET/CBM'". An integrated 
home/bu5S1E!SS/educational package of 25 programs (totaling over 51 pages 
of sru-ce code J that wt put ,p.r Commodore to worl< right rem, n yor home 
or offlce: an on disk or tape at the ridiculous pnce of 535 . One customer 
writes : " .. . accolades for rile authors. This is as slick a deal as I have seen 
and more than adequate for all except fancy presentations. The best thing 
is rile ease of use .. " The package includes: 
Databaae: A complete rnJu.keyed ftxed­
~th data bane monoger. Sort. or 
GOlect ( usr,g al rel9l010I Ol)lll'lltorS ' . = . > ' 
<. ANO, OR. NOT, w«1 cord) on eny field. 
perform computatJOnS on numenc fields. 
Arty operauon can be performed on al , or 
only selected records. All rields completety 
user-definable. Can be used for ooy mrnber 
or t.asl<s, indudlllg OCCOU'lting, mamng i sts. 
rwen tory control . record. tape, or book 
cotelog!ng, expense OCC()Ult maintenance. 
or as en electronc rclodex Even ~ yoo use 
yr,.r Conrnodore ror noLhng else, ths pro­
gram alone might jusury ,ui expense. 
Word Proce aao r: A hA,foawr·ed menu· 
chw n wOf'd processor ncludino: very fast file 
commends . screen ooi.:,g, i.ext tocati-,g and 
l<At cont.rol over merg,ns, spacing, paging , 
indentauon, and ,ust1f1CBuon. " • . . 1vef 
done tnl lwfj'lf fr.nctJu>el • • • Provides an 
excelent inemsttve to lhe h{f) pr,ced word 
processcrs . . • this ,s oo excelel1t buy. 
Hl(j:>/'f reccmmended , " - M~1te Software 
Gazette . "Providesgood/JoSlc footves . .. -
Con,pute's Gazette. 
Copycalc : An elec tronic spreadshee t . 
T trnB yo.r ConYnodcro into o VISble balance 
uhcilt: l1dudes screen edrtO". "Exceknt 
program far budgelllg , estmllt.ng. or 8rt'f 
mst.h-onented use . . . wel worth the 
mooey. Kif,/'/ recommended ." - Mldrvte 
Software Gazette. 

Also ll'Q.ded • ReportGen, Report M erge 
(intcrf8CC W/P wrth OoUJbase lO create 
form letter5. st.eternc<>UI. rwooces. ma6ng 
lebcls. other reportS ): Baaeball Statisti­
cian (con,p,tes bau.1ng m.t1ustles for a base· 
bob league): several W/P w,t,es , 11,cWng 
Index [indexes W/P's text fdes): several 
DatabaSe tdties, ncl.cng DBmerge (facil;. 
tet.es mult>-ftle database applicatJOnS. ). and 
DBStac (enalyzes0/8 t.ls ): oprog-......-mg 
utilty, ASCII, whchc:onvertSt.extNes(pro­
grem ksungs) into program hies. also 
Checkbook; Inventory , Paper Route : 
Loan Analyaia: Breakeven Analyeia ; 
Deprec iation : Labelor : File Copier ; 
mor·e. 
versions or the package ore ovmloote for 
overy Commodore computer having a mn­
nun of 1 Cllc RAM . Al prQg'8lllS wt st.wort 
t ape. disk. and pr,nter Price includes 
doc:unlnat>on ard ~. Coif. residelll.s 
add 6%. Add $3 tor cred,L Clll'd, COO. 
60 50 disk, or u,po orders [disk only for 
Plus4" ood 16" . J No J)<lrs011ol checks from 
out.s,cJe USA. This ad ,n I.ho catllloa: e som. 
pt.lg of program OU4)Ut l!l eva~able for $2 

Box A Dept. P-4 
Intelligent So~ware San Anselmo, CA 94960 

Quality So~ware since 1982 (415) 4 57-6153 
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Turtle Robot 
Ko betek ( 113 Commercial Street, New Minas, Nova Scotia, Canada B4N 3E6) has 

announced the availability of the Valiant Turtle. Unlike earlier turtles, this versatile 
robot is remota controlled by an infra-red transmitter and the software allows it to 
execute all LOGO commands. The turtle's two independent stepper motors make It one 

of the most accurate on the market, according to the manufacturer. It is powered by ten 
nickel cadmium rechargeable batteries-simply plug the power adapter (included) into a 
socket on the turtle. Two illuminated eyes serve as power indicators-they go out before any 
other functions fail-an d it carries a pen which can be raised or lowered to trace its move 
ments. The turtle moves in Units of one centimeter but can be programmed to move in Units 
of one milllmeter, one inch or one meter. It can also draw smooth circles and arcs. The 
Valiant Turtle comes as a complete package: turtle, batteries, infra-red transmitter, power 
adapter, pen, manuals and software. 

The Valiant Turtle interfaces with the Commodore 64. 

Expansion Guide for the Commodore 64 
Commodore 64 Expansion Guide, written by Gary Phillips and published by Tab Books (Blue Ridge Summit, PA 17214), is a guide to 
hardware accessories and add-ons for the 64. The book offers opinions on which ones are the best buys for the money and applications the 
user has in mind, and explains how products from other manufacturers can be interfaced with the 64. 

Each accessory is chosen for value and performance, based on the author's testing and examination. The book provides background on 
each type of device-printers, disk drives, modems, monitors, and specialized accessories from light pens, graphics tablets, and security 
units, to music keyboards, voice synthesizers, and photographic Units. Reviews of each product include comparative tables of vital features 
as well as realistic assessments of flaws and disadvantages, unique features and strong points. 

There is informatio'l on how each device can be interfaced or connected to the 64 and a full glossary of computer terms. The book retalls 
for $22.95 (hardboi:. J and $16.45 (paperback). 

Markers for Computer Disks 
S anrord Corporation (2740 Washington Blvd., Bellwood, Illinois 60104) has released two 
new types of markers designed specifically for use on computer disks. One of the new 
markers called Diskribe can be used directly on computer software disk sleeves for safe 
ldent.lfication and reference. The ink is quick-drying and permanent. Tests verify that the 
markings do not affect information on the disk itself. Availability of two distinct Diskribe 
colors--sllver and gold-tmables users to color code disk markings to Identify different 

I .. = 

j k· r»%w1.l 'l{,JIP. 
The other marker, called the Label Pen, meets the need for a writing instrument that ·" /J ~'§' 

really "takes" on slick-finish and other hard-to-mark labels currently being used on ; ~ \ ' 
diskettes and VCR cassettes. The extra-fine point and high-intensity permanent ink makes ' v, I AWi,, 
writing easier to read on small labels. The ink dries quickly and resists smearing. The Label a • 

0 
~ fJ } ~ ~'" J 

kinds of data. 

Pen is available in three colors- blaok, red and blue. Xarkora foruao on computer I iii C . IJ,, gf {ffeKJ ~· 

Music for. the Commod~;;·&4ganisaUon. Cl i,l.- ./! ,,,i---.. A 
QRS r'-· · I , Q 7 o 

Music Rolls ( 1026 Niagara St.reet, Buffalo, Ny 14213), an 85 year-old manufacturer '-.. i f · 
of piano rolls, has announced a new line of hardware and software products. Designed to . • ! D ·~ "''" 
Join computers to musical instruments that use a standard Musical Instrument Digital eN! ~ ,~~; .. 
Interface (MIDI), the company's hardware products include a MIDI interface ($49.95) and h~ D 
general purpose MIDI connecting cable ($19.95). The so~ware products, on disk, enable a c;,~ ~ · 1<1ont,tyoos 

Commodore 64 to "play" music through one or more instruments using the MIDI t~; :! : ::..=~ 
interface. QRS also has a library of over 10,000 piano rolls, digitally encoded to run on the 64. ~y§ 1 

• Soto 

Each six-song "album" has a suggested retail price of $19.95. ~~; 
s.~ 
~ ..... ..,. 
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Fast-Loader Cartridge 

Speech Synthesizer for 
the VIC 20 
T alktTonlcs (27341 Eastridge Drive, El Toro, CA 92630) has 
released the VIO·Talker speech synthesis cartridge for the VIC 20. 
VIC-Talker provides unlimited vocabulary translation of text to 
synthesized speech using advanced English language 
pronunciation rules and a user-expandable exception memory. The 
product is self-contained and is used with an unexpanded VlC The 
cartridge incorporates an internal audlo mlXer to blend the 
synthesized voice output with sounds generated by the VIC.Talker 
sound chip for simultaneous sound effects \•nth voice VIC-Talker 
retails for $89.00. 

A cess Software (925 East 900 South, Salt Lake City, UT 84105) has released Mach S, a fast·loader enhancemem package for the 
Commodore 64 and 1541 disk drive. The Mach S is completely transparent, does not disturb RAM, works with all popular prmters. and 
loads disk-based programs up to 500% faster. 

In addition to the fa.st-load cartridge, Access includes two enhancement programs. Disk Organizer automatically extracts directory 
information from the user's disk library and catalogs it for future reference. Dumps to either the screen or a line prmter are also 
supported. BASIC Plus 4K provides an extra 4K bytes to the BASIC workspace. Compatibillty with CBM BASIC verston 2 is ma1mame<t. 

Danger and Mystery 
M icrocomputer Games ( 4617 Harford Road, Baltimore, MD 21214) has released Maxwell Manor. a game for the Commodore 64 with 
more than 50 screens, 100 variations, and ten skill levels. You are Professor Arabesque and your mission is to find the Skull of Doom that 
controls Maxwell Manor and destroy it. But beware of the man-eating bugs in the garden, poisonous blood spor.s iI: the fl'ont ha!J. and huge 
spiders downstairs. The program· retails for S2ffM: · 

Electronic Retail Store 
C omp-U-Card International (777 Summer Street, Stamford, OT 06901) has announced the opening of the Shopping Machine Store, 
one of the first completely electronic retail stores. 

Located in the Park City Center of Lancaster, Pennsylvania, the Shopping Ma.chine Store contains four laser video disk kiosks and 1,h11ee 
on·llne computers. The kiosks, activated by touching a sensor screen, demonstrate and display merchandise ranging from lobswrs to 
VCR's, and automobiles to trips to Paris. By combining the kiosks with the personal computers, customers can purchase more than 
100,000 products at savings up to 50%. 

Both systems are easy to use, requiring no computer knowledge. Customers simply respond to product feature questions such as "What 
size TV are you interested In?" 'Do you want remote control?" and ''What's the most you want to spend?'' The computer then selects the 
televisions that meet the consumer's criteria and displays them. 

Mercha..'ldlse ls paid for by running a credit card through the credit card reader, or by check. Items are delivered to the home. office. or 
specified location by a member of a Comp·U·Card's nationwide vendor network. All merchandise comes with full U.S. manufacturers· 
warranties. 

Wizard Expansion Set 
P regressive Peripherals & Software's (2186 South Holly, Suite 2, Denver, Colorado 80222) contest ior Wizard players has resulted m 
the Wizard Expansion Set, an even more demanding game than its predecessor. The contest, which ran irom July to October of 1984. 
asked Wizard players to build additional levels for the game. A player must have the original Wizard game disk to play the expans10n set 
(See the review of Wizard In the December/January Commodore Power/Play.) 

Mori! 1\/t?ws <111 pugc 127 
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ADUEDTURE ROAD 

Mindwheel 
Sparks Parser 
War 
The de facto industry standard ror 
years. Infocom's parser (an adventure 
game 's vocabulary) was recently 
knock ed out or the saddle when Syn­
apse Software's Mindwheel for the 64 
rolled into sight and triggered what 's 
shaping up as a full-scale Parser War. 
Synapse's parser outguns the compe­
tition by increasing the kinds of 
things you can say tO the other char­
acters in the game , wh ich enhances 
the feeling tha t you 're involv ed in a 
real story. Beaten at their own game 
for the first t ime , the wizards at Info­
corn have geared up to develop an 
im proved parser in hopes or regain ing 
their Iongstanding reign over the 
kingdom of adventure games . 

With the Synapse parser, you can 
say things such as, " Irv , what is east 
of here?" and even ask other charac ­
ters about their inventory . Multipl e 
commands are permitted , even in· 
conversation , so you can say, " Mona . 
get the brooch and give it to the thug 
and follow me .' ' With a parser capable 
of unde rstandi ng such complex com­
mands , game designers can dream 
up more subt le problems and intricate 
situations-so you can expect tO see 
some unusual adventures from Syn­
apse . (Though fast. efficient , and 
easily state-of-the-art , the parser did 
occasionally deliver a bizarre re­
sponse . When I said. "Feed the 
horse," the program asked. " Who do 
you want t0 feed the horse to?" ) 

An all -text tale . Mindwheel begin s 
in the not -so-distant future and sends 
you on a telepathic tr ip back throug h 
time to find the Wheel of Wisdom , the 
only thing that can save ci vil ization 
from self-destruction . Your journey 
progress es thr ough the minds of four 
dead people--a rock star. a dictator. a 
poet, and a " female Einste in." Each 
of their minds is like another world : In 
the rock scar's mind, you find yourself 
on stage at a huge concert. while the 
dictator's mind contains a sinister 
castl e. Numerous characters inhabit 
these minds , and your int eracti ons 
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News and opinion from 
. a leading explorer of 
those fantasy realms 
known as adventure 
games. 

with the demons. thugs and sp1de1 
ladi es. not LO mention Irv the Frog. are 
vital to the mission 's success . 

Mindwheel introduces a new tech­
niqu e to the adventure genre . with 
wha t cou ld be called "real-time" 
background . A common charactens ­
tic of true interactive fiction. " back ­
ground " 1s composed of things that 
keep happening around you even tf 
you don 't do anything (except type 
" wait ") . In Mindwheel . this usually 
consi sts of a characte r doing some­
thing insignificant or talking - but 
this can happen at any tim e. And 
once, while l was trying to figure out 
how to deal with a robot i11 the bank, 
a grinning demon jumped out and 
capt ured me . Thi s featur e contributes 
unexpected suspense to the adven­
ture experience as well as a "be here 
now " quality that makes it more in ­
tense than many adventures . 

With lots of riddles and people-ori­
ented problems in addition t0 the 
typical object-based situations . Mind ­
wheel is an intermediate-leve l game . 
You oft en have to think poetically as 
well as logically , for it was wrm en by 
Robert Pinsky. an award -winning 
poet with an evocative style and a 
truly offbeat sense of humor. Mind­
wheel enables you to obtain a hard 
copy of the game in progress and is 
packaged on both sides of a pair of 
disks that come with a hard-bound 
book containing the first few chapters 
of the story . 

A science fictiori saga about a 
space ship called Essex is the next 
titl e in the Synapse lin e of " electronic 
novels" and should be off the pad by 
Lhe tim e you read this . 

BY SIIAY ADDAMS 

Spider Man and S.A.G.A.­
Plus 
If you prefer graphic adventures. Spi­
der Man also sports a new parser. the 
first significant upgrad e in the Ad · 
venture ln ternationa l adventures 
since graphics were added to the 
origrnal all - text games. Ca l led 
S.A .G.A. -Plus, the new parser lets 
you issue multiple commands when 
moving around by typing . " N then S 
then E " Spider Man 's crisp , colorful 
graphics and the new parser almost 
made me forget it was an Adams 
gam e, which previously were not not­
ed for the sophisticat ion of their 
parsers. The program loads new pic­
tures in five seconds , some of the fas­
test dis k access I've seen from a Com­
modore 64 graphic adventu re. 

Spider Man's plot resembles that of 
The Hulk , the initial game in the 
OuestProbe series , for your goal is to 
round up gems and st0re them on the 
first floor of an abandoned building to 
score points . Other characters from 
the Marvel Com1c books appear inter ­
mittently , clutchmg the gems and 
danng you to take them . You can 't 
converse as articu lately with Lizard 
Man. Sand Man and the other comic 
book characte rs as you can wi th peo­
p le i n the l nfo com and Synapse 
games, but there's more emphasis on 
characters here than in previous Scott 
Adams adventur es. The spot anima­
tion. in which Spider Man appears to 
move. is faster and more effective ly 
executed than similar scenes in Hulk . 
It 's an intermediate-level challenge . 

Other New Graphic 
Adventures for the 64 
Another new adventure-with graph · 
1cs that could pass for computer art­
Activision 's Mindshadow has a more 
sophistica ted parser t han Spider 
Man 's, but the problems are so easy 
that I can recommend it only for nov­
ice adventur ers. Though ajmecl at 
teenagers. Swiss Family Robinson (a 
graphic game in Spinnaker's Wind· 
ham Classics series) is mcky and 
clever enough t0 sati sfy older players , 
and a good game for the family tO 

collaborate on. Cave Girl Claire. one of 
Continued on pg. 126 
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ADUEDTURE SPECIAl 

Adventure 
Construction 
Set 
Computer: Commodore 64 
Publisher: Electron ic Arts 

2755 Campus Dnve 
San Maieo . CA 94403 

Medium: Disk 
Retail 

Price: $34.99 

The program is 
menu-driven 

making for 
uncomplicated 

use, whether 
you are 

modifying 
one of eight 
adventures 

included, or 
building a 

masterpiece 
from scratch. 

A1 adventurers take note : You may 
not . unde1 any cncu mstances, pass 
over this page. Thi s review is re­
quir ed reading Mandatory No ex· 
ceptions . 

Don 't be taken back by this ada­
mant stance. It' s for your own good. I 
have a product that you will find both 
alluring and sat isfymg It 's Stuart 
Smith's Advemur e Construction Set 
by Electronic Art s. and it 1s a must for 
all microv oyagers , from the sorcerer 
to the apprent ice. to everyone m be­
tween . 

This proJect is an unpreced ented 
d1sk-dnven tnpl e play; a sweeping 
packag e containing three complete 
program s designed to enltghten you 
about every aspect of computer fanta­
sy lands . Ther e's an onentanon sec­
tion called the Land of Avemuria , a 
new major league challenge enutled 
Rivers of Light , and the constructton 
set itself. 

Avcmun a rs a tutonal program 
aimed at introducing prospective 
players co Smith's ftcuv e worlds . By 
following a simple map provided m an 
accompanyin g manual. you move 
through seven " m1111-adventur es " 
Thes e m1111-advemu res arc a group of 
quick quizz es structured to guide 
you , slowly bu t surely , through an in ­

struc tional tour of game play . Each 
stop mcreases m complexity , con­
fronting the player with a series of 
complication s whos e solutions will 
draw upon your ability to combme 
previou sly obtam ed Av entuna skill s 
w ith newly acquir ed dexterities 

You begin wnh Secret Agent 
00111 . a straigh t forward " how -to­
play " lesson that nails down the ba­
sics . After you familiarize yourself 
w it h these ground rules. your tutelage 
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moves you to a variety of locnuo ns 
from the Rabbit I lolc in /\h cc·s Won 
dcrlond, ton stone labyrinth 111 a Nazi 
castle. across the tumultous Delaware 
with Washmgton and lus uoops, ond 
onward mto the vastn ess of our gal­
axy aboard an Enterpnse-styl e star­
ship 

The lcarnmg process 1s brilhantly 
subtle Any bogmner' s foeltngs of 111-
t1m1dauon will quickly melt beneath 
the thnll of exploring the diverse as 
sortm em of d1dact1c tests. Educated 
guesses are encouraged and mistakes 
can be made . for an automatic save 
fun cuon has been inc orporated If 
your character should madvoncntly 
step into a hfe-sapprng trap . his end 
can be viewed as a means for enbght 
enm ent. You can resurrect him with 
the knowledge of events which 
brought about his demis e. and, hope­
fully . the presence of mind to tread a 
new path toward yout goo! 

An expenenced campaigner might 
find this all a bit ch1ld1sh But fear not, 
your ume 1s near Simply arrange for a 
short stay at Aventur1a . only unttl 
you're comfortable with the playing 
principles. and then go on to the River 
or Light 

Stllart Smith 1s a des1gne1 with 1m­
press1ve credentia ls. Noung his past 
hit s, Ah Baba and the Foay Thieves 
and Return of Heracu/es , one can't 
help but approac h his new adventure 
with trep1dauon , bracing for the in-
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ev1table shot of willy , mmd -bogghng 
puz7.lemem /\ncl true 10 form. Smith 
dehve1s 

Rivers of Light 1s set at the dawn of 
c1v1hzauon m the Near Ease. Your 
m1ss1on 1s to search along the T1gns 
and Euph rates Rivers. and on to an­
cient Egypt, all m an attempt to ac­
qu 1rc the essence of Osms. god of the 
dead and giver of eternal hfe 

The manual suggests that you refer 
to an atlas or world map to research 
the 1mportam locauons and h1stonal 
facts that underhe this exped1t1on 
Judgmg from the expansive ltst of 
books Smith mcluJes m his game­
dcs1gn111g b1bhography. this would 
appear to be worthwhile In prepara­
tion. the author has studied every­
thing from David Leemmg·s Mytho­
logy LO Norman Mailer 's Ancient 
Evenings 

For most keyboard explorers, m­
cludrng myself . this full length epic 1s 
no one smmg pushover But I'm sure 
the1e arc a few experts in the aud i­
ence who could en.use through this 
contest without working up a sweat. 
I've heard all about you guys You're 
the ones who broke the Zork tnlogy 
over breakfast. and then ehmm ated 
the Ulllma senes before noon 

Okay, l'rn impressed And l doubt 1f 
any excur sion contamcd on this disk 
will stump a spec iali st with your 
adeptness. So now r g rve you a new 
opuon If you know all the tricks - the 



intricate rn's and out's of predes1gned 
dilemmas. the gamut of giveaways 
and simple strategic solutions-then 
put them to work ma new dimension . 
Instead of picking apart these prefab 
fantasies, why not bu ild one? 

For this is the bea uty of the Adv en­
ture Construction Set: the oppor tuni· 
ty to put your crea tive impulses to 
work, tra nsforming mischie vous brain 
wav es mto persona l puzz les Here, all 
the world is a stage and you are the 
director. Everything is unde r your 
control. from the shapes and disposi­
t10ns of roaming creatures . to the 
placement and power of curses and 
spells . to the ever-changing physical 
makeup of yom terrain And che po­
cem1al magnitude of your creations 1s 
staggering . With imaginat ion your 
only restraint you can ac tually devel­
op a game with 240 different rooms 
(screens) using up to 500 uniqu e crea · 
cures surround ed by 8500 distinct 
prop s . all acti ng and reacti ng as you 
please. 

Th e Construction Set com es 
pack ed with articles of every poss ible 
pattern, with beings from every 
known and unknown race (look close · 
ly for charact ers from M. U.L.E.. Ar ­
chon . Adept , and Murder on the Zin ­
derneu[) And even 1f you can 't find 
anyon e from this massive cast to fit 
your needs . everyone and everything 
can be customized and overhau led to 
me et your specificatio ns . 

The program 1s menu-dnven and 
joystick contro lled, making for un­
comp licated use, whethe r you are 
modifying one of the eight ad ventur es 
included on the disk , or bu ilding a 
masterpiece from scratch . Any ded i­
cated designer ca n work for months 
perfecting his unive rse; composing 
music, setllng hidden traps and bury ­
ing treasures Or. for the less ambi ­
tious, there is always the option of 
letting the computer finish what you 
started . Just designate the mood , 
challenge , and goal of your crusade , 
and the machine will do the rest . 

I can't help but enjoy any program 
that Stirs my creative juices , forcing 
me to think and work in a personal­
ized frame . And if that ene rgy can be 
elicited in an entertai ning , enjo yable 
way (which Adventure Construction 
S et does so well), the product be­
comes that much better. m 

GOT A COMPUTER? 
GOT A PHONE? 

..... ·~·-"-"'16111 
-£>-;"', • ..,..--...,,\ . ........ 

. ,. -' . 

GET A DEGREE. 
Now, for the first time , 

you can take real courses, 
from live instructo rs, right in 
your home or office, right on 
your own p erso nal computer . 
You can use an Electronic 
Library for resea rch, tune-in 
to int eractive se minar s, and 
take advantage of a full 
counseling center. 

The Electronic University 
is a national educa tional sys­
tem that conn ects your per­
sonal co mput er to recog niz ed 
colleges and univ ersities 
locat ed throughout the coun­
try. You can study nearly any 
subj ect at your own pace, and 
on your own schedule. 

Finally, technology is eli­
minating tho se barriers (time, 
location , and high cost) that 
have prevented you from 
comp leting your college edu­
cation, ent ering a Master's 
Degree Program, or just takin g 
that cou rse you've a lways 
want ed to take. 

No com puter knowledge 
is required to use the sys tem 
and all communication costs 

are includ ed in the course 
pric es. 

Degrees available through 
the Electronic University 
includ e: Asso ciate Degrees in 
Busine ss and Gen eral Stud ies, 
Baccalaure ate Degrees in 
Busine ss an d the Arts, seve ral 
MBA Degree s, and specia lized 
Certificate Programs. There is 
also a variet y of non-credit 
courses offe red ove r the sys­
tem, as well as Tutoring 
Programs for childr en. 

Isn 't it time to inv olve 
yourself in educa tion once 
again? Hav e some fun, become 
part of the spirit of a national 
univ ersity syst em, and bet ter 
yet, open up a world of new 
opportun ities for yourself and 
your enti re family. Call us 
today: 

800-22LEARN or 

800- 44 LEARN 
in California. 

THE ELECTRONIC UNIVE RSITY 
505 Beach Stree t, San Francisco, CA 94133 
415/ 928-2800 

Circle Reader Service No. 28 
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ADUEIITURE SPECIAL 

Adventurewriter 
Comput er: Commodore 64 
Publish e r: Codewrn er 

7847 N Caldwell Av enue 
Nil es, lL 60648 

Medium : Disk 

Be careful. If you really cn1oy play· 
ing adventur e games. then this prod· 
uct may not be your cup of tea. If. 
however, you think you'cl enioy creat · 
ing your very own adventures to your 
own specifications , then don't pass 
up Adv ent urewriter . This is anothe r 
system in the Codewriter series that 
allows easy creati on of complex pro· 
grams, all the whil e reliewing the user 
of the responsibility of actually wri t· 
ing the program . 

Before describing Adventurewriter , 
let me first discuss some of the con­
cepts of writ ing an adventur e game . 
By its nature. an adventure program 
must systematically manipul ate a 
base of data through the commands 
of the player. This manipul auon 1s 
handled in BASIC largely through the 
use of arrays Array s keep crack of 
objects and player locations, legal 
movements and mventories of items 
carried by the player. Whil e arrays are 
most appropriate for keeping tabs on 
all of these parameters , they are not 
so easy to progr am and accurate ly 
maintain . It is this comp lex process of 
tracking and manipu lating data that 
makes writing adve ntur es in BASIC 
such a difficult task 

In addition co the data cracking. the 
program mu st be able to recognize or 
inter pret the commands entered by 
the player. thereby simu lating some 
level of int elli ge nc e. These corn· 
mands must be parsed and processed 
by the program . Properly writt en ad­
venture program s must deal with all 
of th ese elements and that takes 
some real progr ammin g skill. 

Codewrit er has answered th is need 
to simpl i fy the tracking and interp ret­
ing proc esses . Usin g Adv entur e­
writer, you can simply state your re­
qu irements in each of several areas, 
(movement, legal commands and ob­
ject control) and the softwar e will 
write an adventur e program for you in 

machin e language format . 
Thi s format, however. 1s a httle di f· 
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ferent from the oth er Cod ewrn er 
product s. In most of their other prod­
uct s, you are the user as well as the 
creator . You defin e your own needs 
and fulhll them with a custom appli ­
cation program that you will use. 
With Adventurewriter . however, you 
will be much less likely to play an 
adventure that you create , since you 
will already know the solution before 
you start playing the game In tl11s 
sense . Adventurewriter is more llke 
Dialog (anoth er Codewri ter offering) , 
because you are creating programs 
that someone else will ultunately use 

Adventurewriter comes with one 
d isk and a 114-page instruction man­
ual. As with their other products, 
Codewnter provid es a complete one­
year warranty for the disk , along w1th 
a promise of toll -free customer sup­
port and an optional back -up copy . As 
warranti es go, this is bett er than most 
software companjes provid e. The disk 
and manual come in a book-style pro­
tective bi nder that fits very nice ly on 
a bookshe lf. 

Now for a look at that manual. The 
instruct ion manua l is divi ded into 
thr ee major sections : an in troduction, 
a tutorial and a reference sect ion In 
the introduction, you are first pro­
vid ed w it h gu idance as to how Lo ef· 
fectiv ely use the manua l. This is fol­
lowed by a bnef d1scuss10n of what an 
adventure program is all about. The 
third part of the introduction clearly 
explains how to get Advenwrewriier 
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started as well as what prelimi nary 
deve lopmem work needs to be done 
before the advencure-wming process 
may begin . Also mclude d are some 
sugges ti ons for sellin g adventures 
that you create . It is a good approach 
to acqua int you with adventures and 
their development . 

Th e tutoria l d ivi sion 1s the real 
meat of th is manua l, consist ing of 70 
pages of detailed mstruct1ons for the 
actual building of the adventu re. A 
single scenario 1s presented and you 
are gwded through all phases of de· 
velopment of the program . Everything 
is covered m this tuto ria l. It stares out 
with directions as to how to use the 
editor. The capab 1ht1es of the 64 are 
expanded somewh at in the editor to 
provid e more nex1b1hty m entering 
the commands and descrip tions chat 
you will need to deve lop. 

Next, you are walk ed through the 
process of creating the data base for 
th e adventure . You beg in by creating 
description s of all of the locations to 
be used in the inst ructional game. 
Aft er this , you are gu ided through the 
other parts of the data base. You are 
then shown how to expand and edit 
the data base You can change object 
start ing locaLio11s and messages and 
mod ify the status table. Each table 
you work wi th 1s descnbed in detail 
along with i ts position in the overall 
workin g of the program. so you can 
fully understand how the adventu re 
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Kennedy 
Approach 
Compu ter : Commodore 64 
Publi sher: MicroProse 

120 Lakefront drive 
Hunt Valley , MD 21030 

Medium: Disk 
Retail 

Price: $34.95 

I t's something like three -dimension ­
al chess with Superson ic Transports 
instead of kings and queens, 747's 
instead of knight s on horses. and 
sluggish Cessnas instead of lowly 
pawns . But Kennedy Approach. the 
lates t release from M1cr0Prose , is 
more intense than chess: it is a simu ­
lation par excellence. 

When uirplanes below a certain al­
titud e approach busy airports, they 
are required by federal regulatlon to 
contact Approach Control. The a1r 
t raffi c controller watch es a radar 
screen and monitors the progress of 
each night . It is his or her job Lo keep 
those planes away from eocl1 other by 
at least three mlles if they are at the 
same altitude , or by 1.000 feet of alu ­
tude if they are w1thm three miles . 

Kenn edy Approach gives yo ur 
Commo dore 64 the power Lo simulate 
not only the air traffic controlJer's ra­
dar screen. but also his or her radio 
communtcauons wllh pilots 

Usmg an ingenious system of joys­
tick and fire button , you quickly and 
conveni ent ly send complex instruc ­
ti ons to the planes appearing on your 
screen . To give a command. you 
mov e the cursor with your Joystick to 
the plane's radar image, and press 
the fire button LO lock onto that plane, 
movin g the cursor up or down for alti ­
tud e changes and left or righ t for 
changes in direction . Now press the 
fire butt on once again to transmit the 
message Smee planes smmg on the 
ground waiting for permission to take 
off have no radar imag e, you lock onto 
them by pressing their singl e-let ter 
identifi er on the keyboard 

When you transmit a comma nd, al­
ways consisting of a compass head­
ing and altitude. you actually hear it 
being transmitted to tho plane, loud 
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Kennedy Approach 
gives your 64-the 
power to simulate not 
only the air traffic 
controller~ radar 
screen, but also his or 
her two-way 
communications with 
pilots. 

and clear, thanks to the spectacular 
voice synthesis of Electromc Speech 
Systems of Berkeley, Californi a. Usu­
ally the pilot responds with a simple 
and efficient ·•Roger," but sometimes 
there are problems to announce : 
"United 817, emergency! Eight mm · 
utes fuel!" And hearing is behevmg . 

JFK Internationa l Airport 's Ap · 
preach is only one of five App roach 
Control center s this game simu lates. 
On your way to the top , you must 
start in Atlanta , move on to Dallas­
Fort Worth. proceed to Denver, and 
then show your stuff tn Washmgton, 
D.C. before opening your show in the 
Big Apple . 

After you choose a skill level from 
one to five, you pick a shift at an 
airport that will challenge the sk11J you 
claim to have. A slow graveyard shift 
at Kennedy, for example. demands 
the same skill level as a relativ ely hec­
tic mornmg m Atlanta . 

Often there may be a nearby smalJ· 
er, general aviation field cluttering 
the sky with snail-paced private 
planes on s ight see ing and local 
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flights . At the top of your screen. 
you 'll see abbreviated fhght plans for 
up to 26 planes telling you who start · 
ed wh ere, the ir current alt itudes, who 
is waiting to take off, and where they 
all want to go. Sometimes a plane will 
want only to fly through your area on 
its way to anothe r city , but more often 
than not , it's up to you to steer it clear 
of all other planes in the area and 
bring it in for a landing . 

A safe landing . Not only safe. but 
safe m accordance with all applicable 
regulations , or you just might find 
yourself catchi ng a flight back to 
Ma ma in Des Moines to help with the 
harvest. With hund reds of lives on the 
line, your bosses have no qualms 
about firing an mefhcient air traffic 
controller . 

For each ten-minute or quarter· 
hour playing segment , you can re­
ceive cash bonuses for good perfor ­
manc e and be promoted as well. The 
simulati on evaluates you favorably for 
your successful landin gs, proper de­
panures and management of emer­
gencies . What the bosses don't like to 
see are conflicts, in which you allow 
planes to encroach on each other's 
airspace, delays of planes waiting for 
take-off, improper departures (wrong 
direction or altitude) and , under­
standably enough, crashes. 

When nothmg is happening , you 
can press the space bar to speed the 
clock to double time . And 1f a skyful of 
planes isn't enough to keep your com­
puter bram happy with s1mulacion 
stimulation . Kennedy Approach can 
arrange to have a kill er thunderstorm 
sweep across your airport. forcing you 
to send the radar blips in your care 
scurrying to safety . 

The documentauon 1s commend · 
able for weavmg factual informac10n 
about the real world of air traffic con ­
trol into i ts explanation of how to use 
the program . However . to save a few 
minutes of confusion, note this one 
thing . The screen shows each plane's 
altitude by displaying bars under the 
plane's icon . Each bar indicates 1.000 
feet of altitude . The actua l position of 
the plane is represented not by the 
icon, but by the bottom bar The doc ­
umentation falJs a little short in ex­
plaining that point . Nevertheless. 
what it all adds up to 1s engrossing, 
intense and frenetic fun . DI 



A QUICK DATA ™ DRIVE IS 20 TIMES 
FASTER THAN AUDIO CASSETTES, 

LOADSFASTERTHANACOMMODORE 
DISK DRIVE, AND COSTS $84.95. 

Unbelievable? Believ e il. Th e Quick Data 
Microwafer '" Driv e is a new drive technology th at 
loads a 24K program in 20 se conds vs. 8 minut es for 
a cassette drive or 1 minute for a Commodore Disk 
Drive. 

Unbeatab le price. One 170K driv e: $84.95. Two 
driv e 340K sys tem: $154.95. Factory dir ect , with a 
full 30-day guarant ee . lf you ' re not delight ed with 
your Quick Data Drives, return them within ~rn days 
for a full refund . No questions asked. 

Software included. All Qui ck Data Drives come 
with the QOS '" operating system , system utilities 
and easy-to-use instructions. Plus a b lank Micro ­
wafer. You can be up and running in about five 
minutes. 

Lots of software. Dozens of leadin g pr ograms are 
available on Microwafers. Or , you can use Enlr e po 
QOS to copy your existing Basic Programs to 
Mi crowafers from either cassette or diskette. 

Mix-and-match. You can daisy-chain the Quick 
Data Drive w ith your exi slin g cassett e recorder by 
pl ugging it into th e cassette port , or, use tw o QDD's 
link ed together for dual drive capab ilit y. No problem. 

Uncondlllona l Guaranl ee: II you aro not co m plo10,ly sa1islied wllh your Quick OM• 
Otivo Sys 1cm, return 1110 f.111repo, Inc .• wilhln 30 days for a lull refund . Your sysicrn 
is also c-overed by a 90 day warra nly againsl lnlluros or dcl oc1s In manulacturt<. 

Mlcro wole r'" and Qu ick Dalo Drlvu'' arelrode rnnrkso !Entr opo. Inc. Crunm odoro• 64 •· 
Is n trodcmrnrk or Corrunodoro lntcrna1i o nnl. Inc:. 

C IUU5 Enlr upo. Inc. 

MONEY-SAV ING PACKAGES 
THE MICROWAFER OFFICE: $139.95 

Includes: 170K Quick Data Drive ($84 .95); 
Word Manag er word processor ($34.95); Plan 
Manoger s pr ead sheet ($34.95); the Speed File file 
manage r ($69.95). A $189.85 value for $139.95. 
THE MICROWAFER TEACHER: $129.95 

Includ es: 170K Quick Data Drive ($84 .95); 
General Math ; Spelling; plus Typing Tutor. A 
$159.80 valu e for $129.95. 
THE MICROWAFER ENTERTAINER: $119.95 

Includes: 170K Quick Data Drive ($84.95); 
plus, Lhree of the most popu lar game programs for 
Commodore computers . A $174.8 0 value for 
$1 19.95. 
THE PHANTOM QOS PACKAGE: $99.95 

Includes: 170K Quick Data Driv e ($84.95); 
Phantom QOS ROM Cartridge that quick ly loads 
and locates th e operatin g system in ROM outside 
th e computer 's main memory ($29 .95). A $114.90 
valu e for $99.95. 

ORDERING DIRECT FROM ENTREPO: 
Commodore ® 64 '" owners. Call us at the toll free 

numb er below. Giv e us your V1SA or MasterCard 
Credi t Card numb er, tell us which package you want. 
1t will be on its way lo you the followi ng day. Simp le 
as th at. Al low $3.00 for shipping and postage. Really 
fast de livery? Add $10 for overnight package express. 

TOLL FREE ORDERING: 1 (800} 231 -0251 
IN CALIFORNIA 1 (800) 648 -4114 

•EntrEpo 
Circle Reader Service No. 13 
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Gyruss 
Computer: Commodore 64 
Publisher: Parker Brothers 

50 Dunham Road 
Beverly, MA 01915 

Medium : Disk/ Cartridge 
Ret ail 

Pric e : Nol available 

H ere's a gam e for the Commodore 
64 that I really enioyed reviewing . You 
see, this is a home version of my fa­
vorite video arcade game, and it plays 
almost identic ally LO the arcade ver­
sion It can be played as a one- or 
two -player game , w1th players alter ­
nating Lurns in the two -player mode. 

Th e object of th is game is to make 
the long journey from beyond Nep­
tun e back to the sanctuary of Earth . 
You'll have to defeat enemy planes 
wh il e avoid ing meteors and saLellit es 
along the way . It' s a toug h flight and 
a shoot-out all the way , as you defeat 
wave afte r wav e of enemy plane for­
mations. Stops at Neptune, Uranus, 
Saturn , Jupit er, and Mars mark your 
progress ion towards Earth. Each is a 
short visit. though, then it 's off again 
to the next planet and the next wave 
of enemy planes. 

Each screen tells you the numb er of 
warps to the next planet . Each warp 
is one stage of battle again st the en­
emy planes that guard the planets of 
your desti natton . It takes two warp s 
to reach Neptun e, the n throe warps to 
reach each of the subsequ ent planets. 
There is a bri ef pause between each 
warp as your spaceship speeds to · 
wards the nex t planet. 

Within each warp , you 'll face four 
diff erent formati ons of enemy planes. 
You fly in a circular patt ern around 
the perimeter of the screen, control ­
ling your position wi th the side-to­
side motion of your joystick. The en­
emy formations usually emerge from 
the cente r of the screen wh ere they 
band together and attack. Be careful 
thou gh, they sometimes emerge from 
th e side of the screen so they can 
create a surprise attack . In either 
case. you cry to shoot down as many 
planes w it hin the format ion as you 
can wi thout getting hi t yourself. 

Aft er the last formation appears. all 
remaining planes regroup in the cen-
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It's a tough flight and a 
shoot-out all the way, as 
you defeat wave after 
wave of enemy plane 
formations. 

ter of the screen and auack again 
Th ey'll continue to aw.ick unul you 've 
elim inated them all , or you 've been 
destroyed yourself. Besides trying to 
avoid being hit by the enemy planes. 
you also have to dodge their missiles, 
which you cannot destroy . But planes 
are not all you need Lo worry about : 
there are satell it es and meteors. too 

There are two typ es of satellit es 
One type looks like a giant blue mole· 
cule or an orange globe. and they ap· 
pear in g roups of thr ee. Shooting the 
mjddle satellite doubles your plane's 
fire power . g1vmg you a double row of 
m1ssles every cime you shoot . This 
power stays w ith your ship until i t 's 
dest royed, and can be very import ant 
in later stages of the game . 

The other type of satellJte appears 
in pairs wi th a dead ly energy wav e 
betw een thorn. You'll have to shoot 
th em down to break the wave or ma 
neuver around them Meteors look 
like large rocks tha t come Oymg di ­
rectly at you. They cannot be de· 
stroyed . so be sure to stay clear of 
them. 

If you compl ete the two or thr ee 
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warps to reach a planet, the planet 
appears on the screen Aft er a br ief 
breather . you ·11 enter the chance 
stage . Dunng th is stage , there w11I be 
four enemy plane formatio ns. one at a 
ti me, but the y have no power to de· 
stroy you Posit ion yourself for maxi­
mwn firing accuracy and try to de­
st roy as many pianos as possib le. 
Bonus points are awarded at the end, 
w ith cl special bonus awaroed if all 
plan es were destroy ed . When the 
chance stage 1s over . it's off to the 
next planet . 

You sta rt the gam e with five planes 
and get an extra plane at 60.000 
points. plus add itiona l spaceship s for 
every 100.000 points thereafter. You 
accumulate point s for every enemy 
plane and satelli te destroyed , with 
bonu ses for each entire formation de­
stroyed Whenever you have double 
fire power . the molecular satellit es 
count doub le. 

The total score for both players is 
displayed at the top of the screen 
along with an indication of the cur ­
rent player's stage number. Th e stage 
number keeps track of the to tal num ­
ber of warps and chance stage s 
you've comp leted dun ng the game, 
so you 'll have some idea where you 
are in the gam e. Sound effects in · 
elude the usual blasts and explosions 
along w it h an in teresting back ground 
piece . You'll be list eni ng to Johan Se­
bast ian Bach 's "Toccat a and Fugue 
in D Mm or." 

As I said before, th is is a home 
version of one of the latest vid eo ar­
cade games . The adaptat ion 1s very 
well done and should be a great addi · 
t ion to any home libra ry. The re are 
only a few minor deviatio ns from the 
arcade version. with a few differences 
in the enemy plane night patterns . 
Also . cho arcade version gives you 
only three planes to start, but you get 
another at 30,000 points wi th addi ­
tionaJ planes for every 60,000 point s 
thereafter . 

The game itself is very easy to play. 
but difficu lt to master. Flight contr ols 
are sim ple enough for almost anyone. 
Graphics are good and give an illu­
sio n of motion, wi th great sound ef­
fects to match. The document ation is 
brief and to the point. All in all, this is 
one of my top ch01ces for Commodore 
64 game softwa re. ti 



SMART·START 
MAKES PROGRAMMING FUN AND EASY FOR EVERYONE! 

S ound, graphics and other 
advanced features are what 
make the Commodore 64 as 
popul ar as it is. But these fea­
tures can also requir e a lot more 
progr amming know -how than 
many Commodore owners care 
to learn . That's why MUSE® 
developed SMART START"' 
to harness the power of 
the Commodore and 
pu t it conveniently at 
your finger-tips. 

Here are just a 
few of the 
things you 
can do with 
SMART 
START'M. 
• You don't 
need to be 
familiar with the 
Commodore key-
board, SMART START',.. lets 
you quick ly select all functions 
from pull-down menus with 
cursor or joystick. 
• No need to type long instruc­
tion s to LOAD, RUN, SAVE and 
CA TALOG programs, with 
SMART START™ you press a 
single key. 
• Easily design colorful graphics 
and exciting sound effects. 
SMART START"' automatically 
gener ates the BASIC code for 
use in your own pro grams. 
• Keep track of time with an 
on-screen digital clock and 
alarm . 
• Always just a keystrok e away 
. . . works with any program 
you're running. 
• Merge multiple programs into 
one. 
• Easily print out screens and 
programs . 

Get th e most out of your 
Commodore 64 with a SMART 
START™ from MUSE®. 
Suggested retail price S39.95 

For limited time includes second 
BASF Ouallmetric disk FREE 

GETA 
SMART START™ 
FROM MUSE AND 
WE'LL GNE YOU A HEAD 
START ON YOUR NEXT 
SOFTWARE PURCHASE! 

GET UP TO AN S8 REBATE 
DIRECTLY FROM MUSE®! 

EXPECT THE EXCEPTIONAL. .. 

MUSE® 
SOFTWARE 
347 N. Charles Street 
Baltimore, MD 21201 
(301) 659- 7212 

Commodore ,s a registered trademark or 
Commooore Busmell Machines. 

Circle Reader Service No . 17 

Here's how it 
works! Visit your 

authorized Muse ® 
Software Dealer. Pur­

chase a SMART START"' 
along with any second 

Mu se title. Send us the 
purchase receipt of your two 

Muse® programs plus a title 
end flap from each software 

package. 
We'll send you a 10% REBATE on 

the purchase price of you r second 
Muse® selectio n-that's up to S8 
back from Muse ®. Rebate value will 
vary according to program and 
dealer's actual selling price . 

,-------------
• MUSE ® SOFTWARE I 
I REBATE OFFER I 

I 
D Yes, I want a 10% Rebate I 

I 
Name -- - - - -- - -- 1 
Address _ _ _ _ __ _ _ __ • 

----- -- -- • City ______ __ ___ I 
State ----- Zip _____ I 

Allow four to six weeks to receive your 
rebate directly from Muse®. Off er expires 
June 30. 1985. Off er void where prohibited 
bylaw . 

I 
I 
I 
I 
I -------------· 
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Raid on 
Bungeling Bay 
Computer: Commodor e 64 
Publisher: Brod erbund 

17 Paul Drive 
San Rafael. CA 94903 

Medium : Disk 
Retail 

Price: $29.95 

Past reconnaissanc e reports have 
shown the Bungollng Empire LO be a 
powerful bm peaceful society Re· 
cently . however, satellite photo s have 
revealed a massive mobilization of 
milltary machinery and the develop ­
ment of six new war machinery fac­
tories . Luckily . the captu re of classi­
fied documents has allowed ou r 
gov ernm ent to got adva nce warning 
of an oncom ing attack They have 
also revealed that the Bungeling plan 
has but one flaw : Bungehn g Bay 

It seems that 111 order to save time 
and resou rces, the Empire has built 
all si x facto ries within a few mi les of 
each othe r on a group of 12 islands 
within the bay . With careft 1l planning 
and a little luc k, a sing le assault heli · 
cop ter can probably hit the factories 
befor e being detect ed . As the coun ­
try 's only hope , you will be taken into 
the bay by aircraft carrier and have 
fiv e heli copte rs to complete lho mis­
sion . But remember. you can only at· 
tack wi th one at a l ime to avoid de · 
tecti on . Here, t ime 1s of the essence : 
If you take too long . the Empire will 
be able to complete the construction 
of a large battleship . If this happ ens, 
it 's only a matt er of time before your 
ai rcra ft carrier and remaining helicop ­
ters are sunk (unless you can sink the 
bat tleship first) . 

The object of Raid on Bungeling 
Bay is to destroy all si x facto ries be· 
fore you lose all five of your helicop · 
ters . A map accompanies the mstruc · 
tion manual which helps you locale 
the facto n es. On the islands, you will 
find two enemy airpo rts, robot tank s. 
radar towers , and anti-a ircr aft guns. 
In the bay, you 'll find small boats 
which hre at your helicopter. 

Th e game screen consists of an ae· 
rial vi ew of all the action Included is a 

26 AUGUST / SEPTEMBER '85 

The object is to destroy 
all war machinery 

factories i--..-,..- ... 

before you i.- ..... 

lose all 
five of ~ ~ ~~...; 

your 
helicopters. 

radar screen showm g your posiuon . a 
point er lO your aircraft carrie r, hell · 
copt ers left, factori es left, score indi · 
cator and a damag e indicat or which 
goes from zero to 100. (If it reaches 
100. your helicopter crashes .) 

The instruction booklet references 
a total of 100 sc reens, although the 
most I could find was 80. Whil e trave l­
ing along the scrolling screen, you are 
ab le to bomb any target on land or sea 
with your nine bomb s (you can also 
use machine guns on some targ ets) 
Wh en out of bombs, you must return 
to your ca rrier . land and load nine 
more bombs . Tak e heed here : On the 
island of Picdis , you will find an air · 
por t which houses a supply of bombs. 
To find the land ing si te . look at the 
game map where you can see lett ers 
along the outer edges. Notic e at co­
ordmat es 10, 20. 36 and 72, the letters 
spell out R·A· l ·D. Now follow each 
line to the point of mwrsection . This 
is the only area within the bay that 
you can land with the except ion of 
the aircraft carrier. 

While flying around bombing ev­
erything m sig ht, you meet a frustral · 
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mg problem . You really didn't think ll 
would be that easy, did you? Well. the 
prob lem, or problems I should say, are 
jet plan es. Thes e in clude black bomb · 
ers whi ch attack your carrier and 
whit e fighters whi ch hre heat-seek· 
mg mi ssiles at your hehcopter. Eithe r 
try to av01d the plane s if possible, or 
destroy them before they leave the 
airports 

I couldn 't find any real problems 
with this game except that it 's only a 
one-player contest and there is no dif · 
ficulty setting . But despi te how good 
you thmk you are, don't expect lO win 
this one m a couple of hours . It 's not 
that easy . 

Now for the rewar d . If you do man · 
age to pull a victory , you 'll be the 
subject of a newspap er art icle in the 
Daily News. The art icle will expla in 
your tnumph m detail and you'll even 
see the stoc k mark et risi ng becau se 
of it . Following the artic le, you wi ll 
become the guest of honor in a graph · 
ic t icker tape parad e. 

· Graphi cally and play-w ise, thls is a 
great game and will provide hour s of 
pleasur e. m 



Your 
Home 

Bookkeeper 

YOU DON'T HAVE 
TO BE RICH TO HAVE 
A BUTLER 
Now you can simply ring for the 
' 'butler· · when it' s time to take 
care of your home bookkeeping 
duties. Pay bills. reconcile your 
chcckbook. keep track of payments 
and deposits- this · ' butler" can 
do ii all ! 

With Silent Butler, you receive a 
personal-management system that 
wi ll not only organize your 
financial records. but allow you 10 

do so in :1 mail er of mi nutes. 

T he '' butl ers" dai ly routine 
includes: 

• Adjust ing Savings or 
Checkin g Accounts 

• Changing Birthday s and 
Anniver sary Accounts 

• Entering New Bill s 
• Paying Current Bi ll s 
• Print ing Checks 

In addition to your everyday 
accounting needs. there are also a 
variety of tasks that need to be 
performed on a less frequent basis. 
Am ong these are: 

• Reconcilin g Your Chcckbook 
With Your Bank Statement 

• Review Your Entire Savings 
and Checking Account 

• Tax Summary 

And when it come!. 10 paying your 
bill s. Silent Butler int roduces the 
Checkholder 'M feature. A fabulous 
device that saves you 1i10ney by 
being able to prim checks directly 
onto your ow n personal checks. 
Therc·s no need to buy specialized 
printer checks! 

When you're in the market for a 
home accounting softwar e 
package, go with the Silent 
Butler. The one that never asks for 
a raise or a clay off! 

COMMODORE:: 
DISKETTE BASED SOFTWARE 
FOR YOUR COMMODORE~ 
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The Argos 
Expedition 
Compu ter: Com modore 64 
Publi sh e r: CBS Software 

One Fawcett Place 
Greenwich, CT 06836 

Me diu m : Disk 
Retai l 

Pr ice: $34.95 

A rgos Expedition is an adventure 
game for two to four players. ages ten 
and older. that takes place in outer 
space . The keyboard and joystick are 
both used m the two-player games, 
and the addition of paddles will ac­
com modate third and fourth players . 

The game is socially intera cti ve 
rathe r than comp etitive, since players 
must fun,:;tion as a team and work 
cooperati vely to achie ve success. De· 
veloped by the Children's Television 
Workshop Software Group, this coop· 
erative team approach adds a whole 
new di mension to playing adventure 
games. 

In Arg os Expedition, a group of 
players "jou rney" in to space on a 
mission of explorallo n and expen · 
mencation . While hurt ling through 
space. the players must function to­
gether as a team to travel , launch 
probes, negotiat e hazards, and ulti · 
mately accompli sh the mission . 

On a more persona l lev el , each 
"cre w member" maintains a distinct 
1denc1ty and has a private goal that 
only he ·or she knows . Achi eving 
these private goals rewards the play­
ers with credits, and the crew mem­
ber wi th the most credi ts at the end of 
the mission is the winner. A deck of 
personal -goal cards is also supp lied 
with the softwa re. and these private 
goals are det ermmed by drawing 
these cards. 

Often . the players will have to 
choose between actio ns that are best 
for the group or for themse lves. Fre· 
qucnt ly. selfish act ions will adversely 
affect the overall success of the mis ­
sion . This unique play factor effec· 
tively demonstrates the principl es of 
cooperat ion for the common good and 
the benefits of responsible social be· 
havior. 

The overall scenario of Argos Expe· 
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If a player puts his 
personal goals ahead of 
those of the overall 
mission, resounding 
failure inevitably 
results, and nobody . 
wzns. 
dition is to probe the depth s of the 
galaxies searching for the remnants of 
ancient alien ci viliz at ion . Whi le thi s is 
the majn them e in all games. each 
adventure is randomly-creat ed by the 
computer Wlthin parameters selected 
by the players . These param eters in· 
elude the size of the crew, the difficui· 
ty level of the mission. and it s dura· 
tion . Three difficu l ty levels are 
available and inc lude basic, interme­
diate, and expert missions. 

Argos Expedition is supplied on 
two disks . The first is the mission 
(program ) disk , while the second is 
the an ifact (variab le data) disk. A 
comp rehensive and well wr itte n 32-
page flight manual is supplied with 
the software , and it fully explains the 
objec tiv es, rules. play mechanic s, and 
other pertinent information , in add! · 
tion to giving the players some back· 
ground information . 

While the game is an adventure. it 
is not of the text genre. Text is used 
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througho ut the game to inform play­
ers of thei r status, play screens togg le 
between ga lactic maps, arli fact 
maps , and gauge displays, but graph · 
ic disp lays of such space hazards as 
meteors , gravity warps , and worm · 
holes liven up the game considerably . 
The video and audio porti ons of the 
game are also excellent . 

The cooperat ive elements of Ar gos 
Expedition are particu larly relevant 
wh en decisions are to be made that 
will affect the overall m1ss1on For ex· 
ample. when selecung a destination 
to explore , all players must activate 
their cont rol devices to finalize a deci· 
sion . For a four -player game. th is 
means the player at the keyboard 
must press the spacebar. the player 
w ith the joystick must hit the act ion 
button , and the remaining two play · 
ers must depress the buttons on their 
paddles . No progress can be made in 
the gam e wi thout collective agree­
ment on dest inations, objectiv es, and 
strateg ies. 

The game 1s highly enterta inin g 
and has a strong element of cont1nu· 
ing interest . More importantly , the 
benefits of working toward a common 
goal are not only taught, but effective · 
ly demon strated If a player puts his 
personal goals ahead of those of the 
overall mission, resounding failure in· 
ev it ably results, and nobody wins 

Not only is the game fun . but it 
teaches the value of group coopera­
tion. To top it all off . it makes comput · 
er gaming social. Who could ask for 
more? D1 



New128news 
If you've ordered the new 

Commodore 128™ or you're 
thinking about it, Sams has 

news for you! A new book: The 
first and only official guide to 
Commodore's exciting new 
busines.5 computer. 

Now you can read all about the 
Commodore 128 and its three differ­
ent operating modes-64 :M 128, 
and CP/M~ You'll learn how to 
use spreadsheets, and word proc­
essing, choose peripherals, create 
graphics and animation, run CP/M 
programs, and more. 

Best of all, you'll learn how the 
128 can work for you at the office 
or at home. So whether you've 
already ordered the 128 or are get­
ting ready to, you'll find Sams Offi­
cial Guide a wise investment. 

Circle Reader Service No. 30 

Howard W. Sams& Co., Inc. 
4300 West 62nd Street 
Indianapolis. IN 46268 
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Up 'n Down 
Computer: Commodore 64 
Publi sher: Sega Enterpnses 

1230 Ave of the 
Am ericas 

Medium: 
Reta il 

New York, NY 10020 
Disk 

Pri ce : $34.99 

The object of Up 'n Down is to tra­
verse an array of highw ays and by­
ways, avoidi ng road obst ructions, to 
gather a series of flags Your vehicle 1s 
a peppy two-door called a baja bug ; a 
soupecl up version of the old Volkswa­
gon . You don' t actua lly steer this car ; 
it stays between the guardrails w1th­
out guidanc e. But your Joystick input 
is needed for three ot her driving 
skill s: to make right/ left in tersect ion 
choices, shift to forward or reverse. or 
jump To Jump, pivotal profic iency 
must be mastered to vault your vehi­
cle skyward w1th a push of the con­
troller button. You can hop in place, 
from point to point along a road, or 
from one path to anothe r. In essence. 
this is not a race at all. bm more of a 
moving obstacle course where a host 
of st11c1dal moto r machines will stop 
at nothing to meet you by accident. 

Your bounc ing abi lity gives you a 
choice of two defenses. You can ei­
ther avoid contact by sailing up and 
over the congestion. or you can pick 
up some extra po111ts by Liming your 
desce nt and lanclin g di rect ly awp 
your opposition. But leap off the road, 
or crash at ground level with any 
automotive antagonist . and you lose a 
car. 

The roadw ays scroll from top to 
bott om, revealin g strin gs of blacktop 
zig-zag To make matte rs worse. all 
tracks are single lane, so it 1s impera­
tiv e that you constantly keep alert for 
the many faces of danger. They'll 
com e in the form of slow moving pick­
ups and lethargic granny cars ; vi rtua l 
road blocks that create havoc by driv­
ing at mconsistent velociues . Then, 
aft er you master the art of downshift ­
in g. the more aggressive breed is re­
leased. Tanks. wedge cars, and toast­
ers move at high speeds in attempts 
co squash your Beetle 

As you ente r round th ree. there 1s a 
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players about some basic game-play­
i ng elements. In t he Up 'n Down 

In essence, this is not a instruct ions. ror instance. you arc 1ert 
in the dark about the signi ficance of 

race at all, but more of a the flag car. and there IS never a men-

movinn obstacle COUrSe tio n of the scoring plateau . But don' t 
'::I let thi s steer you away. Up 'n Down 1s 

where a host of suicidal fast fun that requir es precision and 

mol-Or machz'ne.S Wt'l'T stoin patience The graphics are crisp . and 
LI l ,-., the accompanying music hght. quick. 

at nothing to meet you by ~ a_n_d _ap_p_ro_pr_1a_te ___ _ __ m-1 
accident. 

delightful add1t1on m the form of a flag 
car. Planted in his rear bumper 1s a 
pole which mes one of the colored 
banners you need to acqui re. Catch 
and crash hun, and you gain that Oag. 

This traffic assortment keeps the 
game vaned. Since each vehicle 's 
charactenst ics d1 ffor so and choir 
placemem is randomized. you can 
never ant icipate what's comi ng 
around the corner . and fail -safe pat­
terns become 1mposs1ble to devise 

The terrai n is equally d iversi fied. 
putt ing you against a landscape of 
fi endis h desig n . Hills, valleys , 
bridg es. mtersect1ons. dead ends. 
and canyons have all been inco1porat­
ed. keeping you off balance through ­
out. And your car responds to the 
landscape. Try to ascend a steep 111-

cline at low speeds. and your engine 
may not be able to sustain the mo­
memum. while on the downside. It 
would bo wi se co koop your brakes 
applied lest you go screamin g full 
speed mto chsaster. 

Each player starts with five cars. 
and receives a bonus auto a~ 10,000 
and every 20,000 thereafter. There are 
three levels of diffi culty , w ith eig ht 
rounds in each. 

Aft er you complete a round. a dis· 
play will register how fast you fm­
ished. If your elapsed time 1s under 69 
seconds, you receive bonus points 
depending upon your quic kness. But 
a problem arises here concerning the 
grading system Movmg at full throt­
tle, undetamed by any obstruct1on, 1 
have yet to cloc k anv..t1me below 57 
seconds. But there arc st ill three d ivi ­
sions of t ime and awards that start at 
49 seconds. These levels seem unob­
tainable 

Sega also fails to 111form first-iime 

Driver 9s Ed 
Safety Tips On Unfamiliar 

Roads 
There 1s no substitu te for experience, 
so if you want to learn the in' s and 
out 's of Up 'n Down , play it a few 
time s and get a feel for the road. 
Then. afte r you're comforta ble. check 
ou t the h ints li sted below . T hey 
should help incr ease your score, and 
cut down on thosi; insurance claims. 

• If the position of the traffic before 
you 1s unfavo rable. let the compute1 -
controll ed vehicle s move off-screen. 
The program will not remember these 
group i ngs once they 're out of sight . 

• Probably due to the desig n of air 
brakes. you can control your ba1a bug . 
to a hm1ted degre e. after it 1s air­
borne. Use this featu re to avoid dan­
ger , or to make pmpoint landings on a 
vehi cle below . 

• A lthough you can 't Jump while 
your car 1s in reverse. you can move 
your car backwards after you jum p. 
Just inch forward slowly , and pull 
back on che stick as you sprmg sky­
ward. 

• A ltho ugh the opposmg vehicle 
position is randomi zed. the flag place­
ment isn 't . Everytim c you play a par­
t icular round, the flags will be in the 
same position . 

• Smee the Bonus Chart doesn 't 
seem relevant m its current format , 
don 't be concern ed about beating the 
clock You can gain more poin ts by 
taking the t ime to smash a few more 
vehicles. 

• From the fifth love! on. whe never 
you pass a pole of a banner you have 
already snatched , the Oag will reap­
pear. and you will lose cred it. To 
avoid this addi tional headache. sim ­
ply jump any post flying a wh ite 
flag. DI 



"B/GRAPH 
is extremely easy to 
use, has an excellent 
reference manual, 
and represents an 
outstanding value." 
-Creative Computing Magazine 

Graphs are aids to under 
standing. What may seem 
unclear and complicated when 
presented in the form of a 
bunch of numbers and text, 
suddenly takes on an easily 
readable structure when 
presented in the form of a graph. 

With 8 /GRAPH , you can make this transformation from 
unruly to readable using an assortment of graphs and charts. 
There's Line Graphs when simplicity is a must. Bar Graphs when 
visual impact is needed. And Pie Charts when you want to step back 
and identify the various percentages of an overall picture. 

To help you analyze the cause and effect relationships of your data, 8 /GRAPH 
also includes a short course in data analysis and statistics. Become acquainted with 
Chi-Squared, Value Interpolation, Regression, Variance and much, much more. 

And it's all so easy to learn. With a number of comprehens ive tutorials designed to educate individuals 
with no prior experience or expert ise, business people, educators and students will find themselves 
using 8 /GRAPH to design a variety of professional looking applications. 

Make sure your information gets the attention it deserves. Explain it with graphs and charts . Because 
a picture is worth a thousand words. 

MODORE:: 
DISKETTE BASED SOFTWARE FOR YOUR COMMODORE 64 

, 



9.95 for the current LOADSTAR disk companion to Power Ploy 
9.95 for the current LOADSTAR disk companion to Commodore 

Microcomputers 
0 S39.95 for the next 6 issues of LOADSTAR 
0 $69 .95 for the next 12 issues of LOADSTAR 

nim, ------------------------
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Jury Trial II 
Comp ute r: Commodor e 64 
Publis her : Navi c Software 

Box 14727 
North Palm Beach, FL 
33408 

Medium : Disk 
Reta il 

Price : $49.00 

How many t im es have you 
watched the People's Court and 
thought, wouldn 't it be nice to. for 
just once, be a defending 01 prosecut­
ing attorney? Now at last, for all of you 
armchair lawyers , 1s the game you've 
been waiting for. Nav1c Softwa re's 
new courtroom strategy game Jury 
Trial II gives you Commodore 64 own ­
ers a chance to show wh at you 're 
made of as you take part in a court­
room trial. 

l n this multi-player game, you don\ 
play against any dull -w1tted comput­
er, but rather you play agamst real 
flesh and blood , totally unpredictable 
hum an beings , with the compu ter 
act ing as judge, ju ry and executioner. 

As Jury Trial l1 begrns, the comput ­
er asks the numb er of players. be­
tw een two and six. The comput er 
then makes random player assign­
ments based on the number of play­
ers. with the exception of the two ­
player game , when player one is 
always the defense attorney and play­
er two 1s always the prosecuting at­
torney. 

The compu ter then brings various 
court dockets up so the prosecutor 
can choose a case. Af ter the case se­
lect ion. both attorneys meet wi th the 

IHE SHERIFF 
~ Hf~P o 1rouble 

ESIIIRElDA EUBANK 
Rolf (OIC<to "'"~ 

A crime has been 
committed. The facts 
are in, the jury has 
been selected, and the 
tnal is about to begin. 
It's your job to bring 
justice to this 
courtroom. 

sheriff to gat her informat ion about the 
susp ect. The attorneys take turns 
questio nin g the sheriff. You don't al­
way s get the opportun ity to fin ish 
wi th the sheriff. because you can only 
ask so many questions before the 
shenff has to go back on duty . 

With this m mind, you need to 
make the most of the quest ions you 
do ask When questioning the sheriff , 
i t's best i f you keep your quest ions 
short- no longer than one and a half 
lin es of toxt since he ignores anyLhing 
over that, anyw ay. The typ e of ques­
tions that get the best response are 
specific questions de aling with 
things such as the suspect 's clothes, 
car , and weapon . I've found that it's 
not necessary to ask long questions . 
For example. " What kind of car was 
he driv ing?" can be shortened to 
"car, " or a questi on about the su­
spect 's clothes can be shortened to 
just "clothes ." 

If you try asking the sheriff general 

RE\lltWED HY CORDON 13. OWENS 

qu est ions like, " Is the susp ect 
gui lty?" you 'll usually got a smart­
alee answer. When tho sheriff doesn't 
understand a questi on, he'll answer it 
senselessly or tell you that deputy 
Fuzz misplace d the report. 

After your interv iew with the sher­
iff, you go onto one of the most imp or­
tant parts of the tri al · jury select ion. 
This is imp ortant because your whol e 
case can hing e on how well you do in 
this par t of the game . 

The game provid es you wit h a total 
of 12 prospec tive jurors , ranging from 
ordinary citizens to some of the most 
outrageou s characters you can imag­
ine The jurors fit 1mo three possible 
catego ries. First. there are those who 
lean toward eit her the prosecutio n or 
the defense . Second, those who are 
basically i mpartia l, and third, the few 
jurors who are totally random. These 
are the ones wh o tend to jump back 
and forth betw oo n inno ce nt and 
guilty verdicts . 

When you are selecting Jurors. the 
computer gives a general background 
on each person . In the program man­
ual, there is also an extensive dossier 
on each prospective juror. I recom­
mend that you sllldy this carefully be­
cause thi s i nformation con have a d i­
rect bearing on wh om you select and 
whom you reject. 

ln jury selection, both atto rneys are 
allowed three challenges . (This refers 
to the numb er of times you can reject 
a prospect ive ju ror ) After you have 
used all of you r challenges , the oppos­
mg attorney can select the rest of the 
jury without any further inter ference 
from you . If both atto rneys use all 
thei r challeng es before the six -mem­
ber jury selection is comp lete, the 

DR. DDUMANN 
OUll! loO'QI 

R.V. WAUBANUR 
wno i womNJ1 

RODNEY DORK 
1nnsm1n1om> A C1nc.n 

CONNIE POWERS 
WomJn ~ WOrlO 

ARCHIBALD ARCHER 
l°"flt o, 1uvei; 

POWERPLAY 33 
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computer finish es ju ry selectio n 

It 's now tim e for the trial to begi n. 
Each wi tness is called for five direct 
questions and fiv e questions of cross 
examination by the opposing attor­
ney. When a qu esti on appears at the 
top of the screen, the opposing attor · 
ney may object to the question by 
pressing the spacebar Also. 1f a wit · 
ness gives answ ers that go contra ry 
to the sheriff' s allegations , he or she 
wi ll be ci ted for pequry and contempt 
of cou rt. 

A t times, the w itness w ill be asked 
to give a sworn affid avit in lieu of 
certa in question s. When you are en­
tering an affidavit , the INST/ DEL key 
won't work. so you can 't change the 
mformation once you 've entered it . 
As a result , you need to have what 
you want to say already in mind . 

The court looks at this affidavit in 
one of th ree ways. It can be thrown 
out as inadmissable. or it can score a 
point for eith er the prosecution or the 
de fense It's up to you Lo figure out 
how to use the affidavit in your favor . 
When the computer directs the wit · 
ness to enter an affidavit, neither at­
torney can turn it aside or object to it. 

Aft er all of the w itnesses have been 
heard, the defendant tokes the stand. 
To question the defendan t, bot h at· 
torncys must formulat e their ow n 
questions. The questions must be no 
longer than one and a half lin es of 
text . During th_is part of the trial , no 
obJections are permitt ed The pros­
ecullon 's questions should be de­
signed to get a con fession from the 
defendant. Questions like, " Are you 
gu ilty?" will only cause the defendant 
to " take the fifth ." A~er both attor­
neys are finished questioni ng the de­
fendant , the jury retires to consi der 

J.R. CARTRIGHT 
C.OfOr tr1HO'<I 

BRUTUS CIHE 8RUT[) HAWGG 
COCO Olt Boj 
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The game provides 
you with a total of 
12 prospective jurors, 
ranging from ordinary 
citizens to some of the 
most outrageous 
characters you can . . zmagzne. 

the evid ence and reach a verdict . 
If the jury only lacks one for the 

unanimou s verdict, then the other ju­
rors may convi nce the stubborn hol­
dout to change his or her vole . How ­
ever, 1[ th ere is more th an one 
holdout . there will be a hung Jury and 
the case will have tO be tried agam. If 
the Jury fmds the defendant innocent, 
the defendant is free to go. lf the de­
fend ant is found guilty, the case can 
be appea led and retri ed. 

While Jury Tr ial IT is not int ended to 
be a graphics game, it does have 
some mteresting touches at the end 
of the game . If the defendant is found 
innoc ent, the courtroom doors ap­
pear. open, and a little stick man is 
seen waving goodbye. However , If 
the defendant 1s found grnlty. a 1a1I 
cell door appears and slowly closes. 

Jury Tria l II comes with its own 
book-like storage case and a ten-page 
in struct ion manual that covers game 
obj ecti ves, initiating play, dealing 

wit h th e sherif f, the tria l , and the ver­
d ict . As I ment ioned earlier. the man­
ual also conta ins extensive informa­
tio n about the prospecli ve jurors. But . 
althoug h the manua l does tell you 
how to go about prosecuting the de· 
fendam. it gives very little info rma· 
tion on how to defend him. This omis ­
sion makes it difficult at t imes if you 
are the defense attorney . 

Other than that, I found the manual 
to be well wr i tten and the drawings of 
the jurors qui te comic al. The manual 
also states that no notes may be taken 
at anyt ime during the game. Whi le I 
can unde rstand the reasoning , 1 found 
the game to be more enjoyab le if you 
do take notes. but use them only to 
plan st rategy with your witnesses . 
and then put them away when the 
tri al begin s. 

In playi ng Jwy Trial 11, I found some 
minor problems. First, wh en you are 
enter ing in formation for an affida vi t, 
the program will stop printing what 
you are typing to the screen and then 
will suddenly pnnt it out all at once. 
Also. when entenng an affidavit, you 
have no cursor on the screen so you 
are not aware of wh ere your next line 
of text will appear 

The adverti sement bills Jury Trial II 
as a game for two or more players. 
However, I've found that the two­
player game does not play as well as 
the multi -player game. In fact, I would 
have to say that Jury Trial IT is a game 
that is best played with no less than 
four people. 

Despite these m111or problems. I 
think Jury Trial 11 can be en1oyed by 
anyone w ho has ever wanted to expe­
rience the thrill of cou rtroom drama 
fi rsthand wi thout ever going to law 
school. BI 

lDllTA lAVERNE 
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WHAT IS THIS GIRL 
THE GIRL IS 

Tli AX ~ AS 003 Efi2 LL ~ AS lli SS 
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FEEDING 
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You can n ow have y<>ur comput~r speak to you ... with th e inevitable ~ 
"Kilobnud Monster .'' Thi s remarkable brcnkthr ough in engin tc rini,r is now I ,nr A • 
being offered 1.(1 the gcnc rnl publi c by Compute!, nnd is mad e J)c,sslblc at a r I.Jll'I 
frnction of t he cosl you'd expec t t o pny nnywher <> cl110. You will ulso lcl\rn 
how com11utcrs speak, what spccc h synth C$iS is, and the hMi cq beh ind 
phonemi cs. It' s 11 great educa t ional tool for th u individual nnd for the • 
institution nlik e! • 

The Kilobaud Monster is a revo luti onar y item for th e hobby ist, bccnusc • · • • 
now you can hav e many new resource s a\'a ilable for expcri mcn tnti on. No 
longer is thi s rield o f science limit ed l o t he lab, nnd no longer is its cost 
limited lo govern mental res earch pr ojects . You can mak e your comput er 

DOING? 

speak wi th little effort, a lot easier tha n you t h ink! 
The quali ty of speec h pronunciation i~ excellent. Anything imni:-in nlllc 

mny be s11okcn, from sc ientific th ru slanit wor ds- we includ e detniled 
instn1ct lons showi ng you cxuctly how tu do thi s . You cnn now hnvc• nil 
tho s11t1sraction or doing thi s your s~lf. al a fr actio n of th o eost , nnd ltrwi1111 
something 1·cnlly use ful to show for your e ffort s! D 

evant 

YOUR COMPUTER WILL 
TELL YOU! DON'T THEY 

1(11-,()l.a:I ~
1
;/e :uis ALL NOW "SPEAK" . . . 

_, •• ~ ~ • Able to work with any comput er! 

• Complete instru ction s included! 

• User -progr ammabl e voca bulary 

* SAVE- Compute/members only$ 795 . ·~ 

of virtually unlimited size I 

rogram it to say 
ything you w ant ! 

• Guarantee d to 
hold your intere st 

and delight for hours! 

Th e Kilobnud )fon stcr is the basis of a scr ic,s o f 11roj e<:l~ that cnn m ake : • • • • • • • • • • • • • • • 
you1· com 11uter ta lk, and is necessa ry for lat e r pr oj ects . T he 1<ilohand • YES, I'm interested in making my computer 
Mon ste 1· will set you up with everyth ing you need to kn ow in or der l o : talk. Please send me the following items: 
attach it to your comp ute r and cnall le it tu speak words. Al l addit ional • 
it1form11tion is inclu ded wi th th is beg inne r 's pac knge . Th o built -in ed ito r '0 INTRODUCTORY PACKAGE $ 9 9 
in th e Word m1,kc1· enable s you to eas ily "fine tun e" every word you c reate : · · • • • · • · • , 5 
to mnko it sound exactly as you wish. Or you can set up n " word bn nk" ' 0 WORDMAKER $ 19 95 
with the Mc.s.,agc Talker t hnl inclu rle.~ all t he phrn.~c~ anrl ~tnt cmcnts : · · • · • • • • • • · • · · · · · · · · · · · • 
that you' ll ever need! T he Al'tifi cial lntell igenc~ llrc essory will pcnnll • O MESSAGE TALKER $ 14 95 
rou1· computer l.o l)roduce totally mndom se ntence s , followi ng nil th e rul es : • • • · • · · · · · · · · · · · • · 
or corr ect gra mmar withi n a pr~·dcfinc~ vocabulnry- scl, all day long ! • 0 ARTIFICIAL INTELLIGENCE .... . . . ... $ 24 .95 

IC you're ne\\' lo the computer fiel d, or 1f you're an old-lim e "hn cker, " : 
you' ll wnn t to subscribe to our publi ca ti on "Compute!," wh ich covers , 0 COMPLETE COLLECTION SET .... . . . $ 59 .50 
everything tha t YOU want to sec! En compa ss ini,: th e subj ects of Com- ' • . , 
putcrs . Electr onics . and Tclcconununicat ions. thi s publicnli on gives you : D One year subscription to Compute I, 
a "new m eaning ' ' of the free ente rp rise system and th e m onol)Oly o f ' I f K'I b d M · $ 65 50 
existi ng orgnnizations. You'll need to becomo part of thi s intcrn11t ionnl ' P US our I O au onster items . . . . 
hc,bbyl sl 11henomenon really soo n. SA VE $2.00 on EA CII IT E M you buy PLEASE ADO $2 .00 SHIPPCNO & HA NDLING TO YOUR OROER. 
If you ftubsc ribc to Comr1ut el now! And thi s i~ fN ADDIT ION t o th e : CREDIT EXP. 
tota l pncka)(o p rice (or the Comp lete Kll. OUA UD MONST !-:H Collection - CARD DATE 
you'll SA VE OVER SIS . Dea ler and edu cati oll!ll inRtitution in~uiric s : ----
Invited . Circle our Header Ser vice Numb er for ad dltlonnl in rormnli on. ' 

You may ord er th ese pr oducts from us by sending n check, money order , : NAME __ _____ ________ __ ___ _ _ 
postugo or cash in U.S . negotiable funds on ly , to t he 11,ldr~ss indi cated :, ADDRESS 
below. Or you may charge your ord er to your Visa or Master Cl\rd. Pl ease -------- - -- - - - ---- --
incl ude $2.00 sh ipping and handling on a ll order s. Ca liforn ia re,;idcnts : CITY STATE __ _ ZIP 
plea se ad,1 sa les t ax . Allow three weeks for delive1-y. Add $5.00 for , ---- - -- - - - - -- --
next- day shi pment by U. P .S. ; ~15.00 for next-d ay deli vm11 by U.S.P.S. : Your Computer 
We gmu·1111tec your satisfact ion for 90 days with our pr odm:ts , nnd offer ---- -- ----------- -
" money-bac k guara ntee if not fully satisfied durinll that poriod. : SEND ALL PAYMENT IN U.S. FUNDS DRAWN ON U.S. BANKS • SORRY, NO C .O.D.'S 

: Make checks payable to: COMPUTEL PUBLISHING SOCIETY 
COMPUTEL PUBLISHING SOCIETY 

63~4 VAN NUYS BLVD SUITE 16 1 / VAN NUYS, C A 0 140 1•2696 : Post Office Drawer 7765 I VAN NUYS, CA 91409-7765 
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Geopolitique 
1990 
Computer: Commodo re 64 
Publish e r: Strateg ic Simula t ions 

883 Stierli n Road 
Mountain Vi ew , CA 
94043 

Me dium : Disk 
Retail 

Price : $39.95 

ft is almost impossible today to pick 
up a newspaper or tum on the news 
with out seeing an analysis or criLi­
cism of our foreig n policy . For the 
armchair expert who feels he could do 
better, Geopoli tique 1990 prov ides 
that opport unity, propelling the player 
from the comfort of the armchair i nto 
th e president's seat in the Oval Of­
fice. 

Geopolilique 1990 is a game of eco­
nomics, politics, and warfare be­
tw eeo the two superpowers , the Unit ­
ed States and the Soviet Union . This 
struggle for global supremacy is 
waged across a sty lized world map 
arranged into 19 land areas and 13 
ocean areas. The 19 land areas (ex­
cep t for the U.S. and U.S.S.R.) repre­
sent individual or groups of minor 
countries of vital int erest to t he 
Am ericans and Soviets. The game 
can only be played solita ire; the hu­
man player controls the Uni ted States 
and the computer dictates the Soviet 
Union . 

At the beginning of Geopolitique 
1990, you must first prio ritize three 
national objectives - gross national 
product, prestige, and national secu­
rity . The comp uter does the same for 
th e U.S.S.R. although this information 
remains secret, and you will only be 
mform ed of it wh en 90% of the Soviet 
goal in a given category has been 
reached . 

The computer also assign s three 
leaders from a pool of 15 to the Soviet 
Politburo (roughly equiva lent to the 
United States President and Cabinet) 
The player reference card includes a 
brief ''dossier" on each leader , outlin­
ing his negotiating ability and eco­
nomic orientation . These attributes 
determine the Soviet's strategy. Peri-
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REVIEWED BY JEFF SEIKEN 

US VICTORY PTS 10 SOUIET UICTORY PTS S 
PRESS <RETURN> TO CONTINUE? I 

create new units and mdustnal points 
add to the U.S. irldustrial capacity . Of 

The game can only be 9reatest importance , however . are 

Played solitaire· the human the political action _points . (PAP} 
, which are used to gam the ngh L LO 

controls the United States. negoliat e Wtlh the minor countries . 

odica lly, new Soviet leaders will be 
appoi nted to the Politburo, replacing 
those wh o have fallen from grace . 
Usually, it is possib le to detecl gener ­
al trends in U.S.S.R. actions, and the 
composition of the Politburo can 
serve as an important indicator when 
you are formu lating your strategy . 

Each turn of Geopolitique 1990 
consists of six phases. The first phase 
1s purely info rmational, providmg an 
upd ate on the U.S. and U.S.S.R. This 
phase also presents the status of mi ­
nor coun tr ies-eithe r unaligned , pro­
U. S ./ 0 . S.S. R., or very pro - 0.S ./ 
U.S.S.R.,-as well as all agreements 
either supe rpower has with any mi nor 
country. Additionally , you can declare 
war at this time, or the computer can 
choose to declare war for the Soviets. 

In the economics decision phase. 
you allocate the U.S. economy for the 
production of four types of goods 
Military maintenan ce points permit 
existing milita ry units to contmue to 
operate , military mobilization points 

The th1rd phase involv es the place­
ment of cask forces in any ocean area. 
Each task force is composed of three 
m ilitary units and these are used to 
influence and int imidate minor coun ­
tries. In real-life terms, this would be 
equivalent to che U.S. dispatching the 
Sixth Fleet to che Red Sea duung a 
Middle East cnsis to act as both a 
deterrent and a show of arms. 

During the fourth phase, the U.S. 
player places PAP's in minor coun­
tries where he or she wants to con­
duct negotiations. A maximum of two 
can be placed in any pa1 t1cular minor 
country, and U.S. and Soviet PAP's 
cance l each other out on a one-for­
one basis. For instanc e, if the U.S. 
placed two PAP's and the U.S.S.R. 
placed one in Central America. the 
net result would be one remaining 
Amencan PAP. thereby allowing the 
U S to negotiate w1t)1 Central Amer ­
ica m the following phase. 

The lase cwo phases, the U.S. and 
Soviet minor negotiation phases. are 
the most critical segments of the 
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game. With each minor country in 
which a PAP was previous ly placed, 
the owning superpo wer can seek to 
arrange an economi c, political, mili ­
tary, or neutr ality agreement. Each 
type of agreem ent carries with it cer­
tain benefits . Economic agreements 
give tha t superpower access to the 
raw materials and industry of the mi ­
nor co un try , m ilila ry ag reements 
boos t nation al secur it y , politica l 
agreements provid e a prestige bonus , 
and neutrality agreements cancel all 
ex ist ing agreements of either side 
with that minor country. Reaching 
any sort of agreement also results in a 
prestige garn while unsuccessful ne­
gotiations cause a drop . 

When conducting a negotiat ion, 
the U.S. player must select the degree 
of pressure to exert on the minor, 
ranging from a peaceful request all 
the way up to a military th reat. The 
minor's reply will depend on a variety 
of factors , such as the U.S./U.S.S.R. 
prestige levels relative to each other, 
and the presen ce of task forces in ad­
jace nt ocean areas. The response can 
vary fro m outr ight accep tance to 
comp lete rejection or something in 
between the two . 

In event of the latter. another round 
of negot iation s must be conducted, 
with the limitin g stipulation that the 
same or high er degree of pressure 
must be exerted. In other words , the 
U.S. cannot back down from a strong 
demand to a strong request . Prestige 
gains or losses depend on the level of 
negotiations -a t levels wh ere high 
degrees of pressure are being exert­
ed, a correspondingly greater amount 
of prestige is at stake . The U.S.S.R. 
may also gain or lose prestige during 
U.S. negotial io ns depen ding on 
wh ethe r or not the mino r country in­
volved represents an area of int erest 
to the other superpow er. 

Finally, if negotiations are unsuc ­
cessful. you may launch a limited war 
and attempt to secure by force what 
could not be attained by more peace­
ful methods. Af ter all of the U.S. nego­
tiations are completed, the comput er 
then reports the results of the Soviet 
negot iations . 

Apart from th e normal routine , at 
irreg ular in te rvals rando m events 
nash across the bottom of the com­
puter screen AP news-style. possibly 
upsetting the current status quo . 

38 AUGUST/SEPTEMBER'85 

Geopolitique 1990 
propels the player from 
the comfort of the 
annchair into the 
president's seat in the 
Oval Office. 
These events , such as the overthrow 
of a minor country 's government or 
the downing of a U.S. spy plane over 
the Soviet Union, can affect a super­
power's prestige. the attitude of mi­
nor count ries and the possib il ity of 
war. 

Also. at the end of every turn, you 
hav e the option to put any world cri ­
sis on hold and save the game on a 
formatted disk. However, this feature 
suffers from one annoying naw: When 
a game is saved, the result.S of the last 
played turn, in terms of changes in 
gross nat ional product, prestige, and 
nat iona l securi ty levels will not be 
known since thi s information is avail ­
able only at the start of a turn . It is 
even possible to save a game that 
has , in fact, already been won or lost 

Playing Geopolitique 1990 is fun , 
absorbing. and. above all, challeng­
ing . Not surprisingly , the key to win ­
ning the game hing es on one's ability 
to negot iat e. As in the world today, 
the United States cannot allow itse lf 
to become isolated. In game terms, 
this translates into successfully con­
clucl.mg agreements with minor coun ­
tnes so as to fulfil! the U.S. ob1ectives 
set at the beginning of the game. 

The art of negotiation in Geopoliti ­
que 1990, however, can be a diffic ult 
ski ll to master. Inexper ienced players 
will more likely than not find them­
selves frustrated in theu attempts to 
reach a desired agreement with the 
often fic kle mino r countri es. In add i­
tion, as minors are far less inclined to 
submit to any demand from a super­
power with a lower prestige level than 
it s rival, the losses in prestige due to 
fail ed negotiati ons wi ll l1inder all 
sub sequent nego tiat in g atte mpts 
Thus. several unsucc essful rounds at 
the barga in i ng table can trap the 
player in a downward spiral that is 
difficult or tmpossiblo to reverse 

Of cours e, like the real world, war 
between the superpowers remains an 
ever-present possibility . You can de­
clare war at the beginning of any 
turn. The likelihood of the U.S.S.R. 
starting a war depends on the world 
tension level. Certain actions , such as 
fighting a hmit ed war or demobilizing 
milit ary units . can raise or lower the 
world tension level, wh ich varies be­
tween I (war extreme ly doubtfu l) to IV 
(war seen as inevi table). 

Should war break out , it is fought 
solely with conve ntion al w eapo ns 
represented by armies , neets and air­
points . Political and economic goals 
take a back seat and victory revolves 
around captu ring land areas worth a 
total of 60 points , altho ugh a success­
ful attac k on the U.S. mainland results 
in an automatic U.S.S.R. wi n . 

This part of the program , whi ch is 
called Geo-War, does a very mce job 
of simulat111g warfa re on a global 
scale. You face the problems of hav­
ing to transport units across great dis­
tances to support far-flung combat 
theaters whi le the U.S.S.R. possesses 
the distinc t advanta ge of interior lines 
of communicatio n . (For in stance . 
starting from the U.S.S R.. a Soviet 
army can reach almost any point in 
Europe. Africa or Asia by land w1thin 
two moves) Air power also plays a 
decisive role m the struggle, not only 
for the purposes of w inning battles 
bu t also for ensuring that reinforc e­
ment s reach their intended dest ina­
tion . 

My only comp laint with Ceo-War is 
that 1t is simply not as much fun as 
the political part of Geopolitiqu e 1990. 
Turns generally proceed at a slower 
pace and the computer seems to 
present an endless series of screen 
updates . Thankfully, the game penal­
izes the superpower that init iates the 
host ili t ies. Th e agg ressor has fewer 
minor country allies as a result of neg­
ative world opinion, and this tends to 
make starting World War III a less at ­
tractive opt.Ion for either superpower, 
except as a last resort . 

GeopoJjtique 1990 can be played at 
four different skill levels and also con­
tains seven scenarios. Each scenario 
postulates a certain ini t ial world si tu­
atio n , such as an isolated United 
States confronting pro-Soviet regimes 
in Latin and North America. All of the 
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You'll find tips and tricks not included in ordinary user's manuals. Plus scores 

of ready-to-use programs that cover every conceivable application you 
have in mind- family fun, education, personal finances , business 
management, even use your Commodore to forecast the weather! 

Included in this 3-volume library is everything you need to progress 
from a complete novice to a capable and creative programmer. Step­
by-step instructions. Show-how illustrations. Flowcharts. Complete pro­
gram listings . Everything you need to get maximum performance. 

And now, you can receive this exclusive 3-volume Computing 
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Pitfall D 
Comput er: Comm odore 64 
Publi sher: Activ ision 

2350 Bayshore 
Frontage Rd. 
Mountai n View , CA 
94043 

Medium: Disk 
Retail 

Price: $29.95 

Even if you 're a gamer who 's never 
guid ed Pit fall Harry , you'll thr ill at the 
exci tement , challenge, and diversity 
in this award-winn ing actio n adven­
tu re game. Th ose already familia r 
with it will st ill get a kic k (and possi­
bly a bite or tw o) from this horde-the­
treasu res and avoid-th e-hazards free­
for-all . 

Th e Commodore 64 rendition re­
tain s most of the original's visual ef­
fects , though they 've been tig htened 
up , shaken down , and otherwise re­
fined . Activ ision keeps i ts conver­
sions similar in looks, play action , and 
audio antics as they cross the techno-

Beamrider 
Computer : Commodore 64 
Publisher: Activision. 

2350 Bayshore 
Fronta ge Rd. 
Mount ain View, CA 
94043 

Medium: Disk 
Retail 

Price: $29.95 

In this space blast-a-thon, you are 
launch ed in an unprot ected light ship 
from th e bow els of a space stati on to 
do bat t le amongst the woof and warp 
of a 99-sector grid encircling Moth er 
Earth and travel horizontally along a 
blue beam located at the lower edge 
of the vid eo screen. Fift een enemy 
spacecraft per level. assorted piles of 
debri s and miscellaneous alien obsta­
cles blaze down the simu lated three­
dim ensional net trying to send you 
nowh ere fast . 

Not only do th ese objects play colli ­
sion courses. they shoot back . Red 
energy squares (launched by the sau­
cers) can be particula rly diffi cult to 
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Don't blame Activision 
if you get suspended from 
school or lose your job 
due to all-nighters spent 
questing for fabulous 
fortunes and adventure. 

logica l hne from machine to mach ine. 
This commonali ty ensures that Pitlal/ 
II will reward players with prec isely 
the same act ion and adventur e no 
matt er wh at "cheater" it's in . 

With that in mind. don't expect to 

Space jockeys really have 
to be on their toes to free 
the Big Blue Marble from 
evil tyranny. 

spot amid st the it ems nashing by at 
near warp speeds. Th e closer any ­
thing gets, the faster it goes. The real­
ism is out standing . 

Players depress the fire butto n to 
di spatc h laser lariats capable of de­
stroy ing most, but not all, of the en­
emy arsenal. Space rocks. for in ­
s t anc e , a r e i mp erv ious to th e 
futuri sti c fir epow er . Rep lacement 
craft whisk down the rotat ing beams, 
too. Dockin g wi th them earns extr a 
liv es and bette r bonuses. 

Pushing the Joystick forw ard whil e 
t he action but ton ·s act ivated lets 
loose up to three torpedoes . These 
electromecha nica l marvels. used pri ­
mari ly for knocking out end-of-round 
Sector Sentinels, are good against 
anything In a bind. they'll clear a 
path through normally 1nvmc1ble ob-

see a lot of new thi ngs. It just won't 
happe n. In reali ty that's good news. 
though , for Pitfal/ II symbolizes a way 
of life: footloose, fancy free, living in 
the fast lane. That kind of existence 
doesn 't need much improvement. 

If 20 min utes on the game clock 
gives you some idea the heat's on, 
right you are. Gamers use a joystic k 
to guide the amiable explorer th rough 
screen afte r screen of crocodile -in ­
fest ed , snake-b ound , scorpion -l it ­
tered jungle . Underground passages 
contain their own drawba cks, includ ­
ing (inexplica bly) br ick walls whi ch 
dete r furt her travel. 

Back to the upper crust and a gag­
gle of sturd y vi nes it is then. Swing ­
ing from tendril to tendril , players risk 
their necks with ill -timed leaps lead­
ing to fatal falls. Pick up gold bars and 
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I \ . ---jects, though fast hands and keen 
eyes are by far the best long-term de­
fenses. 

Th e first few rounds are nothing 
more than an appeti zer before the 
main course. Thi s slow build-up is 
meant to prepare you for the coming 
onslaught. Every second round , up to 
and including the fourteenth, sees the 
addi t ion of a new typ e of threat . 
Blocker ships, tracking vessels, space 
ju nk, and bouncing beam hoppers are 
just several of the many terrors you 'll 
encoun ter in the vast wasteland high 
above the earth. Space jockeys really 
have to be on their toes to free the Big 
Blue Marble from t he evi l tyrann y 
wh ich has envelopeq i t. 

Tho ugh the audio effects are mi ni-
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sacks full of cash while winding your 
way around deadly campfires and 
t ime -robbing ro ll ing logs . Waltz 
across close-mouthed crocod iles (be 
quick about it though) , leap disap­
pearing pi ts and ponds, jump , duck 
and dodge oth er obstacles in this 
high -resolution, multi -colored chal­
lenge. 

Tim ing is of the utm ost importa nce 
in mastering this game. All act iv i t ies 
requi re lhc split-second precisio n ac­
quir ed afte r repeated play . This isn·t 
much of a problem , since you'll be 
add icted to it so fast . the hours w ill fly 
by lik e swallows returning to Capis ­
trano. Al so. don't blame Act ivi sion (or 
me) if you get suspended from school 
or lose your 10b du e co all-nigh ters 
spent questmg for fabulous fortunes 
and high advent ure . 

Pitfall !I's sound effects are less 
than state of the art for the 64. A ll the 
marbles have been put into the re­
markably lifelike ammat1on and play 
mechanics. a choice one can hardly 
find fault with . 

Overall, Pitfal l II for the 64 provid es 
a wo rld of exc i tement and hours of 
gam ing entertai nm ent. m 

mal, being hm1ted to warnings and 
expl osions , they are vibrant and lugh ­
ly resonant. Lingering , they vibrat e 
lik e sound waves from a low -pitc hed 
tun ing fork . The utte r destru ction of a 
saucer sounds as if it came from a 
Star Wars flick . 

Graph ically speaking , this game 1s 
an impro vement over all the other ver­
sions . Major changes can be seen in 
the styl e and substanc e of the ad­
vanc ed nuisances as well as th e Sec­
tor Sentinel itself . Enhanced use of 
color and attention to bit -mapped de­
tail make 1t visua lly one of the best 
computer games ever derived from a 
ded icated videogame. 

Since the play's the thing (just ask 
any ang ler), let's examine vessel/joys­
ti ck control. The light ship glides 
back and fort h spew ing death and de­
st ruc t ion at the tw ist of the st ick and 
th e touch of a button. Movement is 
fluid, unlimi ted; fast action firepower 
is yours for the asking. 

Fortunately , there are no problems : 
bi t , small, or other wise . Act ivi sion's 
Beamrid er for the 64 offers hair-rai s­
ing excitement and non-stop act ion. 
Get w it h it, get on the beamt til 
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Tournament 
Tennis 
Computer: Commodo re 64 
Publisher : lmag1c 

2400 Bayshore 
F'rontogo Rd 
Mountain View. CA 
94043 

Medium: Disk 
Retail 

Price: $34.96 

In Tollrn ament Tenni s, you may 
choose a one-player. two -player. or 
dcmonstrat10n game . In demo mode , 
the 64 plays itself and puts on a 
matc h that iUustrates th e program's 
capabilit ies. l n a one-player game, 
you volley and count er against the 
comp uter . whi le two-player mode in­
vokes head-to-head action with an­
other live player A word to the wise 
1s in order here: The 64 is a devastat­
ing opponent and uses every cut­
throat tactic to w in the match . Keep 
that in mind when in a one-player 
game and never unde restimate your 
computer. 

When you play agamst the comput­
er, choose from three levels: novice, 
amateur and pro. ln the novi ce level, 
the compu ter opponent is a passive 
player. return ing the ball in your di ­
rection each time . This is a great level 
to start with, because it gives you a 
good chance to acc limate you rself to 
the play mechanics. In the amateur 
level, the 64 plays an intermed iate 
game. Pro level pulls out all the stops 
and the play action is fast and furious; 
the comp uter plays its best game at 
this level. 

The color, graphics, and play-ac­
t ion are all superb , but the ammation 
is the best. The movements of the 
players are so lifelike that it's hard to 
believe that you're wat ching bits of 
binary code lobbing and serving . The 
sound effec ts are paI excel/ence, and 
lmagic has paid great atte ntion to de­
tail. They' ve even included a ball 
jockey to run out onto the courts and 
pick up any netted balls. 

The joystick con tr ols t he move­
ments of th e players. whil e the fire 
butto n ac tiv ates t he racquet and 
player's sw ing . The swing is deter -
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mined by the motion of the joystick: 
up or down calls a fast serve, while 
the central position issues a normal 
serve. The player's posit ion. coupled 
w ith the ty pe of serve, determi nes the 
bounce spot on the opponent 's court. 
You'll be surpr ised at how good a 
player you can be by pract1c10g a bit . 

During play. th e compute r keeps 
tall y of the score autom at ically, so you 
can concentrate on the game i tself. 
You' re given the opponunity to enter 
your name as well as chat of the oppo ­
nent (human or computer) at the be­
ginnmg of the match . At the end of 
the match, the level and number of 
players is displayed . (This gives you a 
good chance to applaud or groan). 

What especia lly makes Tourna­
ment Tennis so good 1s its attention 
to detail. The game has virtually all of 
the elements of real court -side act ion : 
serves, forehand and backhand shots, 
lobs, volleys, balls in or out, defensive 
or offensive play, tie -breakers-every ­
thing but sweat and the roar of the 
crowd . 

The on-sc reen surrogate players 
are color coded : Player one is dressed 
in a cyan top, wh ile player two is 
outfi tt ed m dark blue. I fotmd this to 
be a great aid in keepmg track of 
w here "I" was. since the players 
change court sides during the match . 

l found head-to -head competit ion 
against anothe r live player to be the 
most satisfying. since the comp uter is 
so consistent ly good In such "live" 
games, the play action becomes furi­
ous after both players have gotte n the 
hang of the control mechnnics, and I 
can env ision a day in the near future 
w hen we'll be havi ng an electronic 
Wimb ledon at my homo 

If you 're mto tenrus and really ap­
preciate a great comp uter sports sim ­
ulat ion, get a copy of Tournament 
Tenni s from l rnagic-oxcusc the pun, 
but you' ll love it. CB 
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liAfflE REVIEWS 

Breakdance 
Computer: Comm odore 64 
Publisher: Epyx 

1043 Kiel Court 
Sunnyv ale, CA 94089 

Medium: Disl< 
Ret ail 

Price: Not available 

I s there hope for the clum sy, stow . 
and un-athle t ic in a world domin ated 
by Michael Jackson? Designer Ste­
ph en Beck now provides a way , 
through his latest release Break· 
dance, for you to take a spin at break­
dancing wi thout risking life and limb . 

Breakdance is composed of th ree 
action -strat egy contes ts and an en­
terta in ment pro gram . Th e trio of 
gam es can be played singly or m a 
rotation called lh e "Gra nd Loop ." The 
entertainm ent sect ion makes it possi­
ble to choreograph a dance routme 
conta ining ove r 250 individual 
"steps" and vi ew an ani mated play­
back 

In the first gam e, the player has just 
moved into town and mu st demon­
strate his best breakdance moves Lo 
the king of the local bad boys, Hot 
Feet . Before the competiti on , tile 
garner can pract ice the fiv e basic 
breakdanci ng moves: bop left (push 
the joystic k left ), bop rig ht (push the 
stick right), point (push the Joystick 
forw ard), squat (pull the st ick back) 
and spin (hit the action button) . 

When the practi ce session is fin · 
ished, the F1 key brings the blu e-suit · 
ed Hot Feet in to action . He executes 
one of fiv e mo ves and challenges the 
upstart to duplic ate i t. If the move is 
copi ed successfully, Hot Feet repeats 
i t and adds anothe r step . Thi s "Simo n 
Says" continu es until the player 
misses. Four mi sses ends the game . 

The second event pits the player's 
fragil e break dancin g reput at ion 
against the Rocket Crew . Rows of 
danc ers bop down the street directly 
toward the ,pier 111 the foreground 
The human -directed breaker must 
dupli cate the sequence of steps be­
fore t he Rock et Crew's front line 
pushes him into the dnnk. 

When the first wave stru tS down 
the st reet. the player moves the Joy­
st ick left or right to positi on the on-
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Take a spin at 
breakdancing without 
risking life and limb. 

screen dancer dir ect ly in front of one 
of the Rocket Crew members. Using 
the same input system as in the Hot 
Feet scenario, the gamer tries to copy 
the rout me. At first, there are only 
two dance rs in a line. then thr ee, and 
finally four. All the dancers in each of 
the early rows perform the same rou­
tine, but each breaker in the later 
lines has his own set of steps . 

Th e player earns one point for each 
Rocket Crew dancer elimin ated. The 
game ends wh en the player defeats 
the whole Crew, or when the dancing 
army pushes our hero into the water 
four limes . 

Booga loo Brew ster . king of the 
breakdance rs, is the opponent in the 
Perfection Dance Puzzle, the thi rd 
contest The program gen erates a 
four -, six -. or eig ht -step routin e whi ch 
Brewster per forms in the schoolyard 
at th e bottom of the screen . The 
gam er must analyze this rout ine and 
det ermin e the correct order of the 
poses shown on the selecti on screen. 
A " boom box" radio appears in the 

REVIEWED BY ARNIE KATZ 

schoolhouse wind ow which corre ­
sponds to each properly identifi ed 
step . The gam er mu st comp lete ly 
solve the routine through such re­
peated tnals before the flag descends 
the pole on the right edge of the play­
field . 

The Perfection Dance Puzzle ends 
wh en the flag has fallen to the bottom 
of the pole four tunes Until that hap­
pens, the player gains a point for ev­
ery prop erly selected pose and loses a 
point for every mistake. 

A stella r attraction is the construct­
a-br eakda nce kit . When the disk 
loads. th e screen shows the stage of 
the c itywide Breakda nce F'estival. 
The menu replaces the dance screen 
wh en th e joyst ick is pushed to the left 
or right while the action button is de­
pressed. Hit RETURN or select " Go 
Dance" on the menu screen to return 
to the stage for a performa nce. 

The choreographer enters a break­
dance step by movin g the joyst ick for­
ward or backward to highlight the de­
sired step and then hitting the actio n 
butt on. The numb er of the move ap· 
pears in the work space located on the 
lower half of the di splay. An animated 
drawing of a danc er performs the step 
as an added visual check . It is easy to 
chang e a previou sly entered ste p 
with Lhe joystick. To store a donce for 
later replay. select "Sa ve" on the 
menu screen. Up to 16 routines can 
be kept right on the program disk . 

Once you 've completed your cre­
ation, it's t im e to return to Lhc stage 
for the show . Five songs, lett ered "A " 
to "E," can be selected with the key­
board . The joyst ick can chang e the 
speed of the danc er's movements co 
coinc ide with th e music or move the 
perform er around the stag e. 

The ani mation and music are both 
except10nal. Th e only flaw in the 
graphi cs 1s chat it isn't always easy to 
tell wh ether the on-screen breaker is 
in th e "bop left" or " bop right' ' pose. 
This problem disappears of its own 
accord once you become reasonably 
famili ar with Breakdance . 

None of this program 's four maior 
section s, with the possib le exception 
of the create-a-danc e opt ion, could 
carry a whole disk by itself . Put them 
all together , how ever , and you 've got 
an excellent title . So put on those 
danc in ' shoes and start breaking! m 



f)ERIPHERAL 

~YSTEMS of 

~MERICA INC. 

UNBEATABLE 
BELIEVE ITI 

Othe rs may talk, but no one can de liver t he features , 
the performance or the compatibility of our remarkab le 
CS-1 Disk Drive. Go ahea d . Make us prove it! Bring us your 
toughe st test. your tricki est p rob lem - if it wo rks on the 1541 "', 
it will work on the powerful CS-1. But you be the judge ... 

WE' RE BETTER. BELIEVE IT! 

COMMODORE TM 

COMPATIBLE~~ 
PLUS MORE! 

PSA ~nmodori MSD lrdls 
1541 SD·l GT 

1S41 DOS 
~tille YES YES YES YES 

lulS all Copy 
l'IOleCted Software YES YES NO YES 

Formt 16 sec. 90 sec. 18 sec. 18 sec. fllllC 
@ 

Save YES NO YES NO 
Data Elllll 

Detection & Correct~ YES NO NO NO 
Swf1cha1J1e 
DM:e # YES NO NO YES 

Reset 
Buttoo YES NO NO NO 

Fast I.Ood & 
Fast Copy Sol1Ware YES NO NO YES 

PRICE• 239 .99 229 .95 299.95 299.95 

The CS-1 is not only compatible, it goes one step further. 'B ased on Manufacturers List Prices as of April 1, 1985. 
Dealers may sell for less than suggested list price. 

It co mes with its own proprie tary operat ing system cal led 
Q-DOS"', which doesn't have the bugs and qu irks that exist in the 
1541 DOS. Now. the SAVE function works like it's supposed to . 
Now, you can reduce read errors with a built-in automatic DATA 
ERROR CO RRECTION capabil ity ... and muc h more! 

ALL THIS, PLUS AN ADDED BONUS! 
Buy a CS-1, and you'll receive the two most popular comput er utilities . . . ab solutely FREE. 

They includ e COPY-Q'w, the high-speed, single or dual drive copy program that gives you quick and 
easy back -ups. And Q-LOAD'w. the program that speeds up the load ing time on most programs. 
That's almost $100.00 wo rth of powerful software FREE with you r new CS-1 Disk Drive ! 

SO GO AHEAD. PUT US TO THE TEST. 
Visit your local co mputer store today and test dr ive the new CS-1. You'll like what you see ... 

and Seeing is Believing. 

Peripheral Systems of America 
Products You Can Believe In! 

For The Name Of Your Nearest Dealer, 
Coll 214-956-7866 Today! DEALERS INQUIRIES WELCOME 

Circle Reader Service No. 5 

2526 Mon ono Rood , Suile 209 
Dallas . Texas 75220 



LANGUAGE SOFTWARE 

ADA TRAINING COURSE 
Teaches you the lan guage of the future. 
Comprehensive Kubsct of language. 
In cludes: editor; synt11x checker, 
compi ler; assembler; disassembler, 
handbook . $59.95 

ASSEMBLER/MONITOR:64 
Macro assembler and exte nded monitor. 
Supports all standard functions plus 
floating point constants Monit or 
supports bank swit ching, qui ck trace, 
single step, more. $39.95 

QUICKCOPY V2.0 ~i.~'· 
PROT ECT Your DATA ... Backup 

your valuable data with 1he fas1es1 disk 
cop ier wc·vc seen to date. Co pies ent ire 
disk in 2 .5 minu1 cs on 1wo or 3.5 
minu1cs on one 15<11. $ 19.95 

C LANGUAGE COMPILER 
Full compiler per Kernighan & Rit chie 
standard, but without bit fields. Includ es 
powerful editor ( .( \ K source file); com­
piler (6510 code), library (supports many 
functions) and linker . Nt: W! $79.95 

FORTH-64 LANGUAGE 
Ba sed on Forth 79 (+ parts of '83). 
Supp orts hires grap h ics and soun d 
sy nthe s iz e r. Full scree n edi tor, 
programming tools, assembler , samples, 
handbook. NEW! $39.95 

MASTER-64 
Professional developm ent packa ge for 
serious applications. lnd axcd file sys ­
tem , full screen & printer management , 
programmer's aid, multiprccision math , 
royalty-free runtime, more. $39.95 

PASCAL-64 
Full Pascal supports graphics, sprites, 
file management, more. Supports 
pointers, dynamic me mory man ­
agcmcnt, machine lan guage. Compiles 
to fast 6510 machine code. $39.95 

VIDEO BASIC-64 
Add 50+ graphic, sound and utility 
commands to your programs with this 
super development package. Free 
distribution of RUNTIME version - no 
royalties! $59.95 

XREF-64 Bask cro ss- referen ce 
lndispensiblc tool for 8ASIC pro­
grammer. Cross- references all refer­
ences to variables, const ant s and line 
numbers . Sorts them into alphabetical 
orde r for convenient uses. $17.95 

ADA 
Training 

~DhlP ILEl 

,\NAT Oi\'IY OF C-6 -1 Insider's 1:uide 10 
1hc '64 in1crnals. Graphics, sound , 110, 
kernal, memory map s, more. Complelc 
commcn1cd RO!ll lislings. 300pp S19.9 5 

TRICKS & TIP S FOR C-6 .i Co l ­
ec1ior1 of co~y-10 -use technique s: ad, ·:mce d 
grJphics . improved data input, enhanced 
OASIC, CPIM, more. 275pp $19 .95 

A:--AT0\1Y OF JSH DRI VE Desl 
handbook on floppy explains all. Many 
examples and u1ili1ics. folly co mmented 
1541 ROM lislin gs. 320 1lJ1 St9.95 

tS-11 REP 1\IR & \1Al;\TEN ,\J'> CE 
Han dboo k describes the d isk driv e hard ­
ware . lndudcs sche matics and lcch niqucs 10 
keep 154 1 runnin g . 200pp S 19.95 

MAC III NE LM,G UAGE C-6 -1 Lea rn 
65 10 code wri1c fas 1 pror,rn m~. Many 
samples & listings for comrlc te assembler, 
monitor, simul ato r. 200pp St -1.95 

Al>VANCED MACHINE LAN<.;U,\GE 
Not covered elsewhere: - video co ntroller, 
1ntern 1p1s, 1imcr.., c loc ks, 110, rea l time, 
ex1cndcd 01\SIC, more. 210pp S l-1.'>S 

GRAPHICS BOOK C-6-1 • bes1 ref­
erence covers bas ic and advan ced graphics. 
Sprilcs, anima1i on, Hi res, Mulli colo r, 
li ghtp cn, 3D -graphi cs , IRQ. Ci\D, pro ­
jections, curvc s,~1orc. 350 pp $ 19.95 

PRI NTER BOOK C - 64 / V I C -20 
Unders tand Commodore; Epson-c ompatible 
printers; 1520 plonc r. Packed: ut ilities; ATa· 
phics dump; 3D ·plo ll; commented M PS80 1 
ROM lis1ings, more. 3301111 Sl'.1.95 

PRODUCTIVITY TOOLS 

CHARTPAK-64 
MAKt YO UR ow;,- C IIART S ... 

Professional quality chart s :1nd graphs instan tly. 
E:1sy-10-usc menus. 8 cb 1rt format s. Tw o sii.c 
hard co py. i\ cccp ls dnta from Multiplan, 
CalcRes ull . Support., s1a1i,tica l run.:tions. $39.95 
Also available: 
CIIARTl'LOT-t520 fine output 
10 inexpensive 1520 ploucr . 
CHA RTP LO T-6 -1 un surpas~e d 
quali1y chart s on mos 1 XY-plouer s. 

XPER-64 
SOFTWAHE THAT LF.ARr\ $ ... 

$39.95 

$8-1.95 

Xl'ER is 1hc firs1 expert sys1em fo r lhc C-64 and 
C- 128. Ordi nar y dat a bnscs arc good for repro ­
ducing fac1s, but by using XPER you can derive 
knowledge from a mountain of fac1s and make 
expert decisions. You first build 1hc infonnati on 
into yo ur knowled>1c base using XPER's simple 
loading proced ures. Then, by usi ng very eflicicnt 
searching techniques XPER can ca,ily guide you 
th rough 1hc mos 1 co mpl ex deci s ion mnkin g 
cri ter ia . Fu ll reporting. C urrently used by 
scie ntists, doc1ors and profes sionals. SS9.IJS 

CADPAK-64 
DETAIL YOUR DF.SIG"S .. .. 

Supert, Jightpen design too l. Exacl placement 
using Accu.Poinr posi1ioninA; 2 complete screens; 
draw LINEs, OOXc s, C IRCLEs, ELLIPSEs; 
paucm Fill ing; freehand DRAW; screen COPY; 
ZOOM for detai l. Two si1,e hard-()opy. Require s 
good quality lir,h1pe11. $.:&'>.'>S 
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SC IENCE/EN GIN EERING ON C-64 
In depth intro 10 computers in science. 
Topics: chemistry, physics, biology, astro­
nomy, electronics, others. 350pp $19.95 

CASSETTE BOOK C-6 4/V IC-2 0 
Comprehensive guide; many sample pro­
grams. High speed operating system-fast 
me loading and saving. 22Spp $14.95 

IDF.AS FOR USE ON C-64 Themes: 
auto expenses, calculntor, recipe file, stock 
lists, diet planner, window advenising, 
others. Includes listings. 200pp $12.95 

Op tiona l Diskett es 
for boo ks 

For your conve nience, the programs 
contained in each of our books arc available 
on diskette 10 save you lime entering them 
from your keyboard. Specify name of book 
when ordering. $1.$.95 each 

l'E EKS & POK ES • Programming 
quickies thal will amuic you. Includes in­
depth explanations of PEEK, POKE, USR 
and 01h~r commands. 200pp $14.95 

ADVENTt:RE GAMEWRITF.R's ll1ndb ook 
Step-by-step guide 10 designing and writinr. 
your own adventure games. With au1oma1cd 
adventure 11ame 11cncra1or. 200pp $14.95 

CA D HOO K for C-64/C -128 Intr o· 
duc1ion 10 computer aided design. 2D and 
30, rcnec1ion, zooming, macros. Samples 
use SIMON's Dasic. 250pp $19.95 

COMP ILER BOO K C-64 /C- 128 All MORE TR ICKS & TIPS Doze ns of 
you need lo know about compilers: how more helpful programming techniques: soft­
they work; designing and writing your own; ware pro1cc1ion; new DASIC commands; 
generat ing machine code. With working irllerrupls; ROM routines; !he Kl:RNAL, 
example compiler. 3001rn Sl!>.95 hardware lios. etc. 250111> $19.95 

Other Books Coming Soon!! 

SPECIAL FEATURE 

BA SI C-64 Coinpiler 

: COMP ILER/OPTIMIZER I 

2 = COMr tLER/OPTIMIZER 11 

3 : ADVANC ED DEVELOP MENT PACKAGE 

"1 = OVERL AY 

BAS IC-64 is no ordinary compile r. It's loaded with 
features that aren't even availab le in othe r compilers that 
cost twice as much! 

I3ASIC-64 compiles 10 either fasl 6510 machine code , 
very compact spccdcode or a mixture of both .. h supports 
integer arithmetic for added speed and is compatible with 
many BASIC cx1cntions such as Simon's Basic, Vic trcc, 
BASIC 4.0 and others. The overlay feature makes possible 
even longer programs by !cuing them share Lhe sa me 
variables. 

We also include a free runtime module so you can develop 
programs for co mmercia l sale without royalties. So get 
your BAS IC programs into high gea r with our complel~ 
compi ler the 1hc '64 •. BASIC -64. $39 .9:> 

ORDERING INFORMATION 
TAS-64 

C IIART YOllR OW N STOCKS ... 
Sophis1ica1cd technical analysis charting 1x1ckagc 
for serious investor. Capture dalll from 0 .1 N/RS 
or Warner Services or cnlcr and cdil your da1:1. 7 
moving averages, 3 oscilla1ors, 1radin1: bands, 
least squares, 5 volume indicators, rclaiivc charts, 
much more. Two size hardcopy. $8-1.!IS 

DATAMAT-64 I 
ORGAN 11.E YOUR DATA ... 

Powerful, casy-10-usc data managcmcnl packar,o 
uses menu sd cCl ions. T'rcc form design: 50 
fields/record; 2000 records/disk. Sort on mul­
liplc fields in any combination. Complete sclcc­
lion and fonnauing for printing rc1X>rlS. $39.95 

TEXTOMAT-64 
WOR D PROCESSJl'\G ..... 

Flexible word processor displays 40 or 80 columns 
with horizontal scrolling. Menu sclcciions make 
TEXTOMAT easy to use. Quickly move from 
editing 10 fonn3tl ing 10 mcq;ing lo ulililic s. 
Suppons vinur11ly any primer. Can support 
foreign languages. 5'39.95 
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Loc• t, on 

' . 
PO WE R P L AN-64 , ...... 
SUPER Sl'Rf.ADSHF:F:T WIT H GRAPH S. 1-,-•. ,..,;,--_.~ 

Powerful soflwarc includes built-in 2D & 3D pie, , · ' .,.:-, ~ \~ 
bar and line chans from your workshecl. T'cuturcs . ':: .. :: , '::l 
cell forrnauinr and pro1cc1ion, sphl screen, ma1h · :~1r': ,.,, 116 
function~. ma;ual calc, much more. $-l'J.95 ' ; '~! ,,t µ 
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Call now fo r the name of your neares t dealer 

Abacus IUiHUlHI Software 
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VISA' .. 
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COfflPUTER WIZARD 

All About the MPS-801 and 
VIC 1525 Printers 

Computer Wizard regularly presents elementary topics of 
interest to Commodore computerists. It emphasizes the 
needs of beginners, but is of use to advanced computerists as 
well. The column is written to be easily understood by all, 
and to be of lasting value to its readers. If you have 
comments or suggestions for Computer Wizard, please write 
to Louis F. Sander, in care of this magazine. 

T heir low cost , attractive appear· 
ance , and total Commodore compati· 
bility make the MPS-801 and VIC 
1525 two of the world 's most popular 
printers . But many of their owners. 
relative newcomers to computing, re· 
main in the dark abom thclT capabih · 
ties This article explains those capa­
bilities to help you gain a good 
understanding of every MPS-801 and 
VIC 1525 feature . 

The two printers , though some­
wh at different in externa l construc ­
t ion, are virtually identical in oper · 
ation. Because the MPS-801 is the 
newer model , we will use that desig ­
nation in our explana tio ns. We'll as· 
sume that you know how to inst all the 
ribbon , how to insert and advance t he 
paper, and how to make the printing 
pressure adjustme nt. If you don't 
know t hese th ings al ready, you 
should consu lt your instruct ion man­
ual. By the way, the first step in un-
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derstandmg your pnmer , or any piece 
of hardware , 1s co fam11ianze yourself 
with its manual. Don't be surprised if 
it's foggy the first time through­
computer maLOrial takes several read­
ings to comp rehend Our material 
here in add ition to explaining your 
printer , will help you understand its 
manual. 

Many readers are already familiar 
with the BASIC file commands OPEN, 
PRINT# , CMD, and CLOSE, so we've 
covered these in a separate section. If 
those state ments are stil l myster ious 
to you, you should read that section 
right now . 

Physical Features 
Your M PS-801 connects to the corn· 
puter through a cable plugged into 
one of the printer's two back -panel 
serial-bus connecLOrs. Most serial-bus 
devices have two of these connectors, 
allowi ng you to cha in a group of de-

BY LOUIS F'. SANDER 

vic es to the computer. The first cable 
runs from the computer's serial-bus 
connector to one connector on a pe· 
npheral. The second cable runs from 
that penpheral's second connecto r to 
a connector on another peripheral. 
The third cable runs onward from that 
peripheral's second connector. and so 
on to the end. A few devices. for ex· 
ample the 1520 plotter. have only one 
senal -bus connecto r, so they must be 
placed last m the cham . 

Occasionally , commercial software 
refuses to work if more than one de· 
vice is connected to the bus . For that 
reason. many people make thei r disk 
driv e the first device in the chain , 
allowing easy d1sconnect1on of the 
rest of the cham when needed. But for 
most purposes, it doesn ·t matter 
which device is at what position in 
the chain . 

Your MPS-801 has a back-panel 
sw1tch to put 1t into a self-test mode, 
or to select its device number as ei­
ther four or five . ln the self-test mode , 
the printer continuously prints an 80· 
column test pattern . You can use the 
test pattern to align your paper hori· 
zonta ll y . Just mov e the tractor 
mechanisms from side to side until 
the printed material 1s exact ly cen­
tered between them. Between the 
tracto rs, and behind the paper, is a 
movab le su pport wheel that you 
should keep centered on your paper. 
And speaking of paper, you should 
never run your printer without i t. Do· 
ing so cou ld damage your print head. 

The device-number swi tch can be 
useful or not, depe nding on the size of 
your system. In one-pr imer systems. 

The first step in 
understanding 

your printer, 
or any piece 
of hardware, 

is to familiarize 
yourself with 

its manual. 
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device numb er four is generally used 
for the pr inter. When there are two 
printers, say a dm matrix and a daisy 
wh eel, it 's common to number one of 
the m four and the othe r one five . With 
the switch, you can set thmgs up as 
you like. 

The MPS-801 has a self-inking rib­
bon , with an int ernal reservoir of ink . 
When your pr int is very light, you can 
usually darken it by setting device 
numb er four and running this pro­
gram: 

10 OPEN 4,4 
20 PRINT# 4,SPC(75) : GOTO 20 
It will self-ink your ribbon by con­

ti nually cycling the carriage. After a 
minut e or so, stop the cycli ng by 
pressing STOP and R~STORE, then 
enter CLOSE 4. Unless your r ibbon is 
very old , your print should be much 
improved. Brand -new ribbons often 
need thi s treatment, since they dry 
out easily in storage. 

Character Sets 
Just like your compute r, your MPS-
801 has two differ ent character sets. 
Later. we 'll describe how to swi tch 
between them , but for now let's look 
at the characters themselves, as illus ­
trated on two pages in Appendix C of 
your manual. (Don't overlook the sec­
ond page .) Observe that every mem­
ber of your computer's character set 
has a corr espondi ng member in the 
MPS-80 1 set. But the character s are 
somewhat different , sinc e the com­
puter uses an eight -by-eig ht dot ma­
tnx, wh ile the printe r uses six-by-sev­
en. Also notice that the characte rs on 

the left half of each chart 

The MPS-801 and 1525 
have two character 
sets: uppercasel 
graphics and 
uppercasellowercase. 

to unshlfte d characters . while thQse 
on the right half are shifted . 

The manual shows the characte rs 
in a hexadecimal table format. wluch 
often confus es beginne rs. To see 
them in the more familiar CHR$ form. 
run the following program: 

10 REM "'* CHARAC TE R SET 
DEMO** 

20 OPEN 4,4 
30 FOR J = 32 TO 127 : GOSUB 70: 

NEXT 
40 rOR J = 160 TO 255 : GOSUB 70 

: NEXT 
50 CLOSE 4 
60 END 
70 PRINT #4 ,"CHR$(' '; J ; ") " 

CHR$(J); CHR$(17); CHR$(32); 
CHR$(J) 

80 RETURN 

Note that there are no printed char· 
acters for CHR$(0) through CHR$(31) 
($00-$1F hex) or CHR$(128) through 
CHR$(159) ($80-9F hex) . Instead , 
some of those values are control char­
acters. or con trol codes. used to con­
trol various MPS-801 featur es. Here is 
a complete listing of MPS-801 control 
codes, aU of wh1ch will be explained 
later: 

Code 

CHR$(8) 

CHR$(10) 
CHR$(13) 

CHR$(14) 

CHR$(15} 

CHR$(16) 

CHR$(17) 

CHR$(18) 

CHR$(26) 

CHR$(27) 

CHR$(145) 

CHR$(146) 

Comp uter 
Mean ing 

NIA 

NIA 
RETURN 

NIA 

NIA 

NIA 

Crsr down 

RVS 

NIA 

NIA 

Crsr up 

RVS off 

Print er 
Mearnng 

Enter bit ­
image 
mode 
Line feed 
Carriage 
return 
Enter 
doubl e­
wid th 
character 
mode 
Enter sin­
gle-w id th 
cha racte r 
mode 
Set 
carr iage 
position 
Enter 
lowercasel 
uppercase 
mode 
Pnnt re· 
verse-f10Jd 
characters 
Repeat se­
lected bit 
image 
Specify 
dot 
add ress 
Enter 
upp er­
easel 
graphics 
mode 
Cancel 
reverse ­
field 
characters 

Just li ke your compu ter, your MPS-
801 has a so-called "quote · mode." 
After one quotatio n mark, CHR$(34}, 
has been print ed, contr ol codes will 
be printed as reverse-field characters. 
As with the computer , either a car­

- riag e return or a second quotation 
mark takes the printer out of quote 
mode. (Sharp-eyed readers may have 
not iced quote mode's effect on the 
CHR$(34) line in the output of our 
Characte r Set Demo progr am.) 

Look closely at the tw o printed 
charact er sets, which are often called 
the "cu rsor-up " and "c ursor-down " 
sets, for reasons that will become ob­
viou s. Th e cursor- up set features up-
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percase lette rs when unshifte d , and 
graphic characte rs wh en shift ed, just 
like the defaul t character set on your 
comput er. The cursor-down set has 
lowercase letters, w ith uppercase let· 
ters when shi fted. jusL like your com­
pute r's altern ate characte r set. Notice 
t he mn emonic value of the terms 
"c ursor up" and "c ursor down ''-t hey 
imp ly th e sort of cha racters prin ted by 
unshift ed codes in each set. 

Your printer will produce either of 
these character sels, dependi ng on 
the secondary address used in i ts 
OPEN state ment . When the print er 
file is opened with SA= 0, (or with no 
secondary address). Lhe default char­
acter set is the cursor -up set (upper ­
case/graphi cs). When i t is opened 
w ith SA = 7, its default character set 
is the cursor-down sel (lowe rcase/up · 
per case). 

It is possibl e to temporarily move 
out of the default characte r set by 
sending a CHR$(145) (cu rsor up) or 
CHR$(17) (cursor down) character to 
the pr inter. Ei ther of these characters 
puts th e print er into lh e correspond· 
ing characte r set . We say " temporar· 
ily ," because the print er returns to i ts 
default characte r set as soon as its 
carriage retu rns to the left margin . 

Looki ng at some othe r control char­
acte rs. you' ll see that your printer can 
also print reverse -held characters, 
controlled by CHR$(18). or RVS, and 
by CHR$(146), or RVS OFF. As wi t h 
screen print ing, a carriage return d is­
ables the reverse-field sett ing. 

Also as in your compute r. CHR$(13) 
produces a carnage return . An addi · 
tio nal cont rol characte r. CHR$(10) is 
called "li nefeed" in the manual, but 
appears to perform the same function 
as the carriage retu rn character. 

Printing Mod e s 
Th e MPS-801 has three uniqu e prin t 
modes, separate and dis t inct from its 
character sets. They are : 

• Standard -character mode. en· 
abled by CHR$(15) 

• Double-width character mode, 
enabled by CHR$(14) 

• Bi t - im age mode, enab led by 
CHR$(8) 

Standard-character mode gives 80 
characte rs per lin e, and is the activ e 
mod e whe n the printe r is firs t turn ed 
on . Double-w idth character mode 
gives 40 characters per line. 
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The BO-character print 
line is made up of 480 
dots (80 characters per 
line by six dots per 
character). 

Bit- lmage mode is used for special 
effects and hig h-resolut ion graphics. 
In this mode, each character code 
prints, inst ead of a character , a veni· 
ea! image of the seven low-orde r bits 
of the code. A sub-mode. activated by 
CHR$(26). can be used to repeat this 
im age as many ti mes as desired, 
maki ng it easy to plot horizontal bar 
g raphs. The bit-im age mode and i ts 
repet it ion sub -mode are amply illus ­
trated in the instruction manual. If 
you study the book's examples, you'll 
be able to understand these modes. 

When the printe r is placed m any of 
the three modes , it stays the re unti l 
another mode is set . Carriage returns 
do NOT return it to the default (stan­
dard-characte r) mode. A system re­
set, of course, will put it into the de­
fault mode . 

Line spacing on the MPS-801 is six 
Imes per mch in the bit -image mode . 
The six !pi setting g1Ves standard 
typewriter spaci ng for text outp ut, 
wi th 66 li nes per 11 ·in ch sheet of pa­
per. The nine !pi settin g causes prin t­
ed lines to touch each othe r, with no 
spac ing in betw een, w hic h makes 
good sense in printing high -resolu­
t ion graphic screens. 

When print ing Commodore 's key­
board ,graphi cs, or when tight lin e 
spacing is desired. the six lp1 settin g 
puts unw anted space bet ween the 
row s of characters. l n these cases. 
you can invok e the nine lpi sett ing by 
a simp le programmin g trick. Just end 
each printe d line w ith a CHR$(8), and 
begin the next w ith a CHR$( 15). 
When the carriage return occurs, the 
pnnter will be in bit-image mode, and 
will space at nine per inch . Immedi­
ately thereafter, 1t will rewrn to sin­
g le-characte r mode, allow ing i t to 
pnn l the charact ers you desire. In· 
genio us. eh? 

Pos itioning the Carri age 
On the MPS-801, the pnnted line of 

charact ers has 80 posltlon s, num ­
ber ed from 0-79 . By usi ng th e 
CHR$(16) control code, we can posi· 
tion our print head to any one of those 
positions . 

Sending the printer a 
CHR$(16)"nn ' " , wh ere n is a digit 
from zero to nine, moves the carriage 
to position nn. Eit her of these lines 
will print Lhe word " HELLO." starting 
aL print positio n 25: 

PRINT# 4,CHR$(16)"25 ''; ' 'HELLO'' 
PR1NT#4 . CHR$(16)' '25HELLO' ' 

This will print it at posi tion 7: 
PR1NT# 4,CHR$(16)''07HELLO'' 

Such carnage positioning commands 
always refer to the 80-wide print line, 
even if double -width printing is in ef­
fect. They cannot be used to · 'tab 
backw ards." that is. to return the 
printh ead to a previous posit ion on 
the prin t lin e. They can be used sev­
eral ti mes on a li ne, and they always 
position the carriage relative to posi· 
tion zero, not to the present carriage 
position . For example. the followmg 
line will print HELLO at the start of 
the line, THERE at posit ion 33, and 
HAR RY at posit ion 50. 
PRI NT #4 , "H ELL O" ; CHR$( 16) ; 
" 33THERE"; CHR$(16); "5 0HARRY" 

The 80-character pri nt line is made 
up of 480 printed dots (80 characters 
by stx dots per character) . Using a 
variation on the above theme , we can 
place the carriage at any dot position 
on the line. The dots are numbe red O· 
479, and to use dot posit ioning we 
use a CHR$(27) before the CHR$(16). 
T h e two characters a f ter lhe 
CHR$(16) specify the dot position, but 
in a mathematically different way : 
bytewise , in high byte-low byte se­
quence . To specify dot position 20, 
these characters are CHR$(0) and 
CHR$(20). To speci fy dot positio n 
255, they are CHR$(0) and CHR$(255). 
And to specify posit ion 256, they are 
CHR$(1) and CHR$(0). The last dot 
position, number 479, is specif ied by 
CHR$(1) and CHR$(224). From the ex­
amples , you can see that the first 
characler specifies the number of 
256's in the position, while the sec· 
ond speci fies the number or ones. If 
you don 't understand the pr incip le, 
you should study it unt i l you do, be· 
cause it's a common one in comp uter 
math. 

When the carriage is positioned 
this way , we need not be in bit -unage 
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mode. It's perfectly legal to print sin ­
gle - or double-width characters at any 
of the 480 dot positions . To empha­
size the pomt, t1ere's the comma nd to 
print our greeting at position 259: 
PR!N T # 4,CHR$(27) ; CHR$(16 ) ; 
CHR$(1); CHR$(3); ''HELLO" 

One final point on carriage posi­
tioning is that the TAB(X) command 
does not work qu ite as you would ex­
pect with the MPS-801. Rather , it 
works lik e SPC(X): Instead of tabbing 
to print pos1t1on X, the printer w ill 
skip X spaces, which is , of course, a 
different thing . Similarly , when a 
comma is used to separate printed 
items . the printer skips ten spaces 
betw een them. instead of printing the 

BASIC File 
Commands 
In Commodore systems. every periph­
eral device , from the keyboard to the 
disk drive to the pnnter , 1s treated as 
a LJ/e. The idea of a "file" 1s not par­
ticularly easy for begmners to grasp. 
but with practice and experience it 
becomes an obvious concept . Its es­
sence 1s tlus : To be compatible with 
the computer. external information 
must be arranged m some sort of reg­
ular and log1cal way Any collection of 
accessible , logically arranged infor­
mation is called a file. 

Commodore BASIC has a group of 
commands which make it easy to ex­
change information with files. And 
every Commodore peripheral 1s mtel ­
Ligem enough to react appropnately 
to the file-related commands The re­
sult is that each peripheral looks the 
same to the computer, minirmzmg 
the programmer's work in handling 
them . To use a Commodore printer. 
for example, you associate 1t with a 
numbered file. then write to the file at 
will. paymg httle funher attention to 
the prmter's operating requuementS. 

To communicate with printer files, 
Commodor e BASIC uses the com­
mands OPEN. PRINT#, CMD. and 
CLOSE. each of which calls for a cer­
tain action w be taken on a file. and 
therefore on the printer. Each fale :s 
referred to by a number. called a logi­
cal file number. OPEN assigns a logi­
cal file number, associates that num­
ber w1tb a given pnnter, and prepares 
the pnnter to receive data . PRINT# 

second item at the next ten-space tab 
stop . You should be aware of these 
matters if your program uses TAB 's or 
commas for posit ioning. 

Well, readers, if you 've followed us 
th is far, you ought to be printer ex­
perts . You've cove red the MPS-801's 
(and the VIC 1525's) physical fea­
tures . character sets. and printing 
modes. and you 've learned to pr int 
anywhere on its print lin e. If you don't 
know a// about your pnnter, you' re as 
close to it as most of us ever get. and 
we hope you 've found it worthwhile . 

Because you ' re now an expert, 
we' ll show you something special­
you can have several files open to the 
same printer at one time, each with 

its own characteristics ! Run this pro­
gram to sec what we mean: 

10 OPEN 2.4 
20 OPEN 3/ 1.7 
30 OPEN 128,4 
40 PRINT#2 ,"S URPR1SE!'' 
50 PRINT#3 ," SURPRISE!" 
60 PRINT#128,"SURPRISE" 
70 PRINT#2 , "LOOK AT THE 

CHARACTER SETS AND LINE 
SPACING I '' 

80 CL0SE2 : CL0SE3 : CLOSE128 
If you want to learn moro, work the 

examp les in the manual. Like most 
computer manuals . yours will conta in 
some errors, but doing the examples 
and finding the errors will make you a 
better compute rist. DI 

wntes data mto the file , as do CMD error, you'll have a big problem. since 
and PRINT, when used correctly to- that form lists as PRINT#. but g1ves a 
gether. CLOSE tells the file that we synta x error when executed. The legal 
are finished with it . abbreviation for PRJNT# is P shift R. 

The OPEN command has the fol- The CMD command changes the 
lowmg syntax : output device for PRINT from the 

OPEN lfn,dn.sa screen to the 111d1cated hie. lts syntax 
OPEN can be abbreviated as O shift 1s: 
P. In our example. lfn 1s the logical file 
number we want to assign to the 
printer. and it can be any number 
from 1-255 If the logical file number 1s 
128 or greater . the computer will 
make the pnnter doubl e space be­
tween lmes 

The dn and sa refer to device num ­
ber and secondary address, wh1ch are 
properties hard-wired into the printer. 
In the MPS-801, the device number 
can be either four or five, depending 
on the setting or a rear panel switch. 
The MPS-801 has two vahd secondary 
addresses, zero and seven, which are 
explained in the main text . The "sa' 
is optional in the OPEN command . 
When 1t is left off, Lhe secondary ad­
dress defauJts to zero In OPEN and 
the other file handling commands, /fn , 
dn and sa may be expressed as con­
stants . as vanables , or even as ex­
pressions . 

PRINT# works like BASlC's PRINT 
statement, except it directs the out ­
put to the md1cated file mstead of to 
the screen Its syntax 1s· 

PRINT# lfn,dat.a 
where data 1s whatever you 'd hke the 
printer to print . lt 1s illegal to leave a 
space between the PRINT and the #. 
though spaces are acceptable any­
where else. It's also illegal to abbrev1 
ate PRINT# as ?#. If you make this 

CMD lfn 
and the logical file must be OPEN 
when the CMD is executed. GMD is 
abbreviated as C shift M. Once a 
CMD has been executed, anythmg 
that would normally pnnt on the 
screen will instead be sent to the indi ­
cated hle. To undo a CMD to file X, 
you must. execute a PRINT# X. 

Sometimes, when CMD 1s in effect 
and an error occurs or the STOP key lS 

pressed. screen printmg returns, but 
with a madderung bug-whenever 
you press RETURN. the cursor 1urnps 
to the end of the hne, but refuses to 
go further The bug has an easy cure: 
Press shifted RETURN, then cause a 
syntax error by typing a few letters 
followed by a RETURN. 

The CLOSE command reverses the 
effect of the OPEN. ILs syntax is : 

CLOSE/fn 
and you use 1t when you're fimshed 
w1th a file. It is abbreviated as CL 
shift O; note the three-letter abbrevia ­
tion. Your computer allows up to ten 
files to be-OPEN at once. to the punt ­
er, disk dnve, plotter or any number of 
external devices . Even though ten 1s a 
large numb er in practice, it's good 
programming practice to CLOSE a file 
as soon as you're through with it, 
even though 1t may need co be re­
opened later. DI 
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0 80 CPS PRINTER e 
Smith Corona 

• Commodore 64 • Atari • Apple • More 

• 11" Carriage • Friction/Tractor • Graphics 
Sup e r Summer Sale 

Ends 9-10 -8S 

$149 
1 Year 

Immediate 
Replacement 

Warranty 

.. 
--~- ........ Tractor Feed 

Included FREE! 

fillllllll SMITl-1 - CORON~ 
The Fastex t 80 dot matrix pr in ter from Smi th -Corona . A high speed . high f le x ibi lity pri n te r with o low suggested 

manufa ctur er 's re ta i l price of only S299.00 . Sal e $149.00 . It doe s yo u r g raphics with ea se and pr int s le tt e rs wi th spee ds up 
to 80 CPS. (Doe s Commodore graphics with g raphics interface.) As for fle x ibi l ity . it hos bi -dire ctional prin t ing . fri ctio n 
and !ra cie r feed . Plu s six di ffere nt p itc hes includ ing condensed and enlar ge d typ e fo r impeccab le ch a racters in a va rie ty 
of sizes. Al so stan dard i s a f ull line buffer and thri ft y drop -in ribbon casse tt es tha t y ield up to a mi l li on chara cter s. Fina lly . 
i t's compat ibl e w i th vi r tually a ll pe rson a l comput ers. Team ed up wit h yo u r per sonal comput e r . i t'll kee p track of yo ur 
tran sactions. f ly through finan ces, help wi th homew o rk , even p ion th e fami ly menu . All thi s with th e assuran ce of superb 
Smith -Corona qua li t y bui l t in , ma kes the Faslex t -80 a lo t o f do t for you r dollar . Lisi $299 .00 . Sup e r Summ e r Sal e S149.00. 

SPECIFICATIONS: 
Size W.i igh t: Height 4" Width 16 .S" Depth 9" 

Weight 8.2 lbs. 

Electr ica l Nee d s: t 20V 60Hz 
lntem ol Chor . Codi ng : ASClt~tSO 

Pr int Bull er Siw : 132 Bytes ( 1 l ine) 
No . of Cho r . i n Chor . Set : 96 A SCII~ 

ln to, 11o t io no l 

Grop h ,cs Copo bi li ty: Ston dor d 60 . 72 Dots Per 
Inch Hor izontol . 72 Do ts Per Inch Ver t ico l 

Pitch: 10 , 12 16.7 , 5, 6. 8.3 

Print ing M ethod lmp oct Do t Motr i x 

Cho r . Motr ix S,zc : (Stondord ) 9H x BV . 
(Elong a te) IOH x 8V 

Print ing Fea tu res : Bi -d irec tion a l , Sho rt l ine 
see k ing 

Prin ting Speed : 80 CPS 

PAPER 
Type : Pla in 
Forms Typo : Fanf ol d , Cut Shee t 

Mo x Pop er Width · 11" 
Fee d ing M e th o d : Fric tio n Fee d Std .: Troctor 

Fee d Includ ed 

RIBBON 
Type : Cosse tt e Fab ric inked ribbo n 

Li le : 1 mi l l ion chara cters 

CHARACTER MODE 
Choro c tor Fo nt : 9 x 8 Standard . 10 x 8 Elongated. 

No . 0 pin to be u sod lo, und erline 
Cho ro cte r Set : 9b A SCII. 11 x 7 ln te rnot io no l Chor . 

Pin G ra ph M ode : The incoming bi t pott ern 
corresponds to t he 8 p ins in the prin t head 

Resol ut ion : Ho rizontal : 60 . 72 do ts inch . Ver tical : 
72 do ts inch 

-------------- PARALLEL INTERFACES--------------
Co mm odol'e 64 - SR9.00 

Add St0 .00 lo r shipping hand lin g ond i nsu ra nce . llt ino,s resrdonrs 
ploo,e odd 6 '• rox Add S20 .00 lo r CANADA , PUERTO RICO. HAWA II, 
ALASKA APO,FPO o rd ers. Conod io n orders mu sr be in U.S. do ll ars . 
WE DO NOT EXPO RT TO Ol HER COUNlR IES, EXCEPT CANADA . 
Enclose Cashie rs Ch eck , Mo ney Ord er or Porson ol Check . A llo w 14 
doy s for d ol ivory . 2 to 7 days lo r phone ord ers, I doy exp ress moil! 

VISA MA STER CARO C.0 .0 . 
No C.O .D. to Cono do . APQ ,FPO , 

App le II. li e. JI + - $59.00 Ala ri - $59.00 

PROTECTO 
W e Lo ,v e Ou r Cus t om e rs 

2229 2 N . Pep per Rd .. Barring t on . ll li po is 60010 

312/ 382-5244 to order 

Circle Reader Service No. 18 
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COLOR MONITOR 
SALE!!! 

(Premium Quality) 

• Built in Speak e r and 
Audio 

• Front Panel Controls 

• For Vid e o Record e rs 

• For Small Busin e ss 
Comput e rs 

• Appl e - Commodor e -
Atari - Franklin - e tc. 

Add SI J ,o , h,pp111g hondtir,g and 11,i.uton <(• 
1101'\ n •-.1dc111s ple n '>l' od d 6 6

0 fQ)( W P do 
• ~h,p to lo1eign cou n,r,e~ (includ ,nq 

I Co,,,1.lol Alo sko Puello R;co APO FPO 
Lnclo,;c Co~h1er'> Chec k Monov O,Uo, o , 

Por,01101 Chuc!... A ll ow 1 J doy i. to, dc l, vory ') 
10 1 doy !J fo1 phone or dc-rs I t loy o xpr o.,') 
010111 

Super Summer 
Sizzler Sale 

13" Colar Computer Monitor 

(Premium Quality) 

• Be au t iful Color 
Contra st 

• Hi gh Res oluti o n 
• Se parat e d Vid e o 
• Sharp Cle ar Text 
• Anti-Glar e Scree n 
• 40 Colum ns x 24 Lines 

• Supp ort s 80 Columns 

List $399°0 

SAL E $169 °0 * 

' Connect ing cob le S9.95 

15 Day Free Trial - 90 Day Immedia te Replacement Warrant y 

14" COMMODORE 1702 COLOR MONITOR Super Summer $179 00 * 
Sizzler Sale (add $ 14 .50 shipping ) List $299 °0 

12" XTRON SUPER HI-RESOLUTION MONITOR 
80 Columns x 24 Lin es , Super Hi-Re so lut ion 1000 lin es Super Summer $10995 * 
Gre~n or ~mb er Sup er -Cl ear " Easy to Read " tex t w ith L j Sf s24 900 Sizzler Sale 
spec ia l anti-glare screen! 

12" 7t N,rH HI-RESOLUTION GREEN OR AMBER TEXT DISPLAY MONITOR 
80 Co lL1mns X 24 Lines , Hi -Reso lut ion . crisp c lea r easy Super Summer s399s * 
to read ~ex t with anti ·glore scre en ! A MUST for word L j Sf S 19900 Sizzler Sale 
proce ssing . 

12" MONITOR GREEN OR AMBER TEXT Super Summer $6995 * 
80 Columns x 24 Lines , easy to read up f ront cont rols L j Sf S l 5900 Sizzler Sale 

• Conn ec t ing cob le S9.95 

• LOWEST PRICES • 15 DAY FREE TRIAL • 90 DAY FREE REPLACEMENT WARRAN TY 
• BEST SERVICE IN U.S.A. • ON E DAY EXPRESS MAIL• OVER 500 PROGRA MS• FREE CATALOGS 

Add SI0.00 fo r shi pping , hondllng ond in sur onco. Ill ino is re siden ts 
p loose odd 6% lox . Ad d S20.00 lor CA NA DA . PUERTO RICO. HAWAII , 
ALASKA , APO -FPO orde rs. Conod ;on ord ers n1us1 be in U.S. do llar s . 
we DO NOT EXPORT TO OTHER COU Nl RIES EXCEPT CANADA. 
Enclose Cashiers Check . Mon ey Ordo, o, Per sona l Che ck . A l low 14 
doys fordol ivcry . 2 to 7 doys for phono orders . I doy express moi l! 
VISA MA STER CARD - C.O .D No C.0 .D. 10 Conodo APO -FPO 

PRO TECTO 
W e L O'l ) C Ou r Custo'Yn er s 

22292 N . Pepper Rd .. Barringt on . Illinois 600 10 

312/382-S244 t o ord er 

Circle Reader Service No. 1 B 
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Have Robot 
Will Travel 

S eventeen year -old Bradley Reis 
has turned a love of rummaging 
around surplus elect ronic parts shops 
imo a profitabl e enterpr ise. A busi­
ness-oriented hobbyi st . Bradley col­
lected a small mountain of motors, 
batteries, and assorted good ies that 
only an electri cal packrat could love. 
Then Bradley combi ned his talents 
w ith those of a friend. and, in three 
months , built a robot . 

With their ent erpn smg eyes on 
start ing a publi city business. they 
distribute d flyers to local busines ses 
and caterer in g halls near their Nan­
uet . New York, homes. The robot. 
spontaneous ly nic knamed '' Robbie.·· 
was an im med iate success Calls for 
bookings cam e for store openings, 
banquets, and chi ldren's parties . And 
with hourly rental rates averaging 
$70.00, th eir animated collection of 
cast -off compon ents paid for i tself in 
just five month s. 

Their first robot's anatom y is func ­
tionally rather simple. A square alu­
minum base houses two six- volt mo­
to rs with wheel s, pro v iding 
forw ard/ reverse and left/ right moti on. 
A gelcell battery provides power. Di­
rections are issued via a Kraft two­
channel remote -control transmi tter to 
acti vate servos that in turn close mo­
tor operat ing relays. An 18-inch diam­
eter plastic cyli nder forming the torso 
rid es on the aluminum base. A deta­
chable serving tray is affix ed to carry 
drinks , snacks. or small packages . 
Th e alum i num flex-tub e arms are 
fix ed into posi tion, so they are for 
show only . 

For added appeal, the cyli nder is 
capped by a clear plastic dome under 
which resides a flashing strobe lig ht 
and a cassette recorder. With a flair 
for flash, the boys pai nted the torso to 
resemb le a cutaway tux, complete 
wi th a red boutonni ere and cophat. 
The cassette recorder plays music , 
mostly rock at parties . or tapes com­
ments directed to, or overheard at. 
the parties Robbie att ends. (A poten­
tia l for disaste r here: Th e completed 
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Let's be honest. You have 
too much talent to have to 
earn money hustling 
hamburgers. But alas, 
you need the bucks. 
Here's a solution: Build a 
robot and send it to work 
instead. 

BY HOWARD MILDl>\N 

tape is usually giv en to the host at the 
affai r's end .} 

An FM wir eless microphone pro­
vides the robot's " voice." Bradley 
usually stays within earshot of the ro­
bot and listens to com ments and 
questions directed its way . With the 
microphone literally hidden up his 
sleeve, he replies to the questio ns or 
even initiat es conversat ions-us ually 
w ith young ladies . natura lly . Surpri s­
ing ly, no one has discovered his inno ­
cent ruse yet, perhap s because every­
one's att ention is usually rive ted on 
the four-foot tall robot with its daz­
zling displ ay of lights, motion. and 
music. 

Once he was convinced he had 
tuned Robbi e to near perfection , Brad 
immed iately began building anothe r. 
With his earlier partn ership ami cably 
dissolved , this considerably more am­
bitious project in itially th reatened to 
engulf his limited financ ial and tech ­
nical resources. But , drawmg on the 
mcome and experience gained from 
Robbie, he was able to desig n a low ­
cost si bling , dubbed Comrad . Al ­
though this second -generation robot , 
w ith its black and white plywood ex­
terio r and flashin g th ree-i nch red 
spot ligh ts for eyes at Umes resembles 
a roll ing hango ver, it 's actua lly a 
Commodor e VIC 20 on wh eels. 

Comrad 's every act ion is guided by 
his on -board computer. Wi t h a 
Microworld Electronix plus a VIC-Rel 
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l/0 interface , an impressive degree of 
animation is achieved. The head and 
bod y ind ependent ly swiv el . both 
arms rotate at the shoulder . and one 
has an elbow too . A paral lel jaw 
clamp- fashioned from a gear-operat­
ed jar opener- serves as one hand ; 
the other terminates in spring-loaded 
Oex-steel fingers for grasping smaller, 
lighter objects . An automobile's elec­
tric antenna assembly extends and 
retracts the fing ers on command from 
the VIC. 

Separate 12-volt DC motors contro l 
each action. Via some clever engi ­
neering, only one motor is required for 
each movement , since reversing the 
polanty on a permanent magnet mo­
tor also reverses its rotation . The po­
larity changes, hke all current-ca rry­
ing functions, are handled by the 16 
separate VO-dr iven relays. 

A sonar rangefinder. excised from a 
Polaroid camera bought at a yard sale, 
provides feedback for avoiding colli­
sions. That's for the front . The sides 
and rear are protected by direct con­
tact microswitches . These dometop 
switches, incidentally , originally de­
signed for use in commercia l pinball 
machines, were scrounged up in a 
surplus shop at three for a dollar. 

All env iro nment-sensing sig nals 
are fed back to the VIC for ingestion 
and response. The information is first 
stored in the VIC's RAM . Since that's 
both limited and volatile, Comrad 
travels with an on-board 1541 disk 
drive . As the computer's RAM fills, 
data 1s automaucally dumped to disk . 
With this considerably expanded in­
tellect , backed by a custom software 
program, this robot can sample and 
survive in some seeming ly host ile en­
vi ronrnents. 

The residen t program to store. re­
trieve. and respond 1s wmt en in BA­
SIC Actually , the program isn't so 
much written in BASIC. but more 
nearly learned . Here's why : Comrad 
wakes up with an 1.0. of zero. 
Throug h an all too familiar , perhaps 
even popular learning process , i t 
learns through mista l<cs. But , unlike 
humans , Com rad never repeats a mis­
take . Once is enough . 

By using remote control joysticks. 
Bradley deliberately gwdes the robot 
into gentle collisi ons Then he extri­
cates it. This part of the process is 
similar to the one he used with his 

Brad ley , ever the ent repreneur , 
sees a full futu re for this robot. Aft er 
time -consuming - yet necessary­
debuggi ng, Comrad debuted at the 
New York State Science F'air and cook 
fourth place. And speaking of debug­
ging: After all circuits. every connec­
tor, and each control have been test­
ed and double checked, Bradley then 
sits beside his robot, arm around its 
dome and quietly appeals to the un­
seen human side of his creation . He 

( implores it to please, please not mis­
behave in public . 

Robbie is controlled with 
a Kraft two-channel 
remote-control 
transmitter. His more 
sophisticated sibling, 
Comrad, is guided by an 
on-board VIC 20. 

earlier unit, but here's the difference : 
Now all this informat ion 1s stored in 
th e VIC or on disk . So when school 's 
over, Comrad remembers and re­
sponds defensively wh en detecting 
an obstac le, and disp lays a learned 
reaction to a common circumstance . 
This same trial-and -err or process 
guides the motion of its arms , torso. 
head and even the built -in speech 
synthesizer. Elementary artificial in­
telligenc e at work. 

At these moments, the bond be­
tween man and machine. creator and 
created, blurs . This young man feels a 
justifiable pride in his robots . They 
are. says Bradley , "More than ma­
chines . They're my friends, my com­
rades." m 

Where to Find Parts 
In addition to frequenti ng neigh­

borhood yard sales and regularly 
scouring area surplus shops for parts 
and supplies, here's a list of dis­
count mail order houses. Write or 
cail for their catalogs . 

Jerryco, Inc. 
601 Linden Place 
Evanston , IL 60602 
(312) 475-8440 

Surplus Center 
P.O. Box 82209 
Lincoln, NB 68501 
(800) 228-3407 

B&F Enterprises, Inc. 
119 Foster Street 
Peabody , MA 01961 
(617) 532-2323 

Etco Electronics 
Route 9N 
Plattsburgh, NY 12901 
(518) 561-8700 

Mouser Electronics Corp. 
11433 Woodside Avenue 
Santee. CA 92701 
(619) 449-2222 

H&R Corp. 
401 East Erie Avenue 
Philadelphia. PA 19134 
(215) 426-1700 
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'Lord British' 
is from 
California 
Ultima's Creator 
is Neither a Lord 
nor British 

Lord Brit ish, creator of the best-sell­
ing Ultima adventure series, looks 
more like a punk rocker than a mem­
ber of Bri tish nobility . The handsome 
23 year-old software designer has hair 
the color of California sunshine, pan 
of which is braided into a new wave 
" tail ". He dresses in jeans, leather 
jackets and studded belts-ha rdly the 
attire of a British lord. 

Lord British was born Richard Gar­
riott in Cambridg e, England . His fam­
ily had left their home in California so 
that Richard 's father could take a 
temporary teaching position at Ox­
ford University . Richard doesn' t re­
member much about merry old En­
g land becau se he was on ly two 
months old wh en his family returned 
to the United States. 

Richard 's pseudonym, " Lord Brit­
ish," has absolutely nothing to do 
with the fact that he was born in En­
gland . The titl e started out as a joke, 
created by two of his college buddi es. 
When Richard was a sophomorc in 
high school, he took a computer 
course at the University of Oklahoma . 
Arriving on campus for the first time, 
he greeted his roommates with a sim ­
ple "He llo." "H ello?" they mimicked . 
"No one here says 'hello.' You must 
be from England, so we'll call you 
'British .· " The name stuck and Rich­
ard later emb ellis hed it wi th the 
"Lord" title . 

For as long as he can rememb er, 
Richard has been a fantasy game ad­
dict . " I was one of the first Dungeons 
and Dragons freaks," he confesses. 
His interest in compute rs, how ever, 
didn't start until he evas in high 
school. After his summer of comput ­
ing at Oklahoma , Richard returned to 
school in California and decided to 
combine his computer skills and his 
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Lord British is really 
23 year-old Californian 
Richard Garriott. 

fascination with fantasy. Using the 
'school's computers , he began to de­
sign and program origina l adventur e 
games . 

Richard 's high school was located 
just outside the Stanford University 
campus , and the student body was 
made up of kids whose parents wer e 
on the faculty of Stanford. The profes­
sors want ed a high -tech education for 
their chi ldren. so the school had three 
mainfram e comp uters with terminal 
hook-ups in most of the classrooms. 
Because Richard had completed the 
course at the University of Oklahoma, 
he was allowed to design his own 
computer curriculum. All he had to do 
was work on a project of his choice 
and submit it at the end of the year. 

During his three years of self-instruc­
tion, Richard created 28 fantasy role­
playing games. He kept revising them. 
trying to make each one better than 
the last. Akalabeth : World of Doom was 
the name given to the final version and 
the one whi ch launched Richard's pro­
fessional computer career. 

Aft er he finished high school, Rich­
ard got a job at a local computer store . 
The owner of the store thought Akala­
beth had pot entia l and sugg ested 

BY PAM HOROWITZ 

that Richard publish it. " I invested 
$200 of my own money. At that tim e, 
it seemed like a small fortune," Rich­
ard rememb ers. Months later. Akala­
beth was bought and published by a 
company called California Pacific . 

··Publishin g Akalabeth gave me my 
first taste of earning money at some­
thing I enjoyed, " Richard explains . "I 
was going to college at the t im e, and 
it seemed that as my incom e went 
up, my grades went down ." It was 
then that Richard decided his days as 
a student were over ; he wanted to 
spend all of his tune designing and 
programming adventure games. 

Since the Garriotts have always 
been a family of achievers. his deci ­
sion to quit school didn't win Richard 
any points with his parents . His fa­
ther , Owen Carrion, is an astronaut 
whose first space fught was a two­
month mission aboard Skylab II . He 
was also part of the crew of the STS-9 
(the first flight of the Space Lab). 

Richard's mother, Helen , is an art ­
ist who has done some of the artwork 
for Origin Systems. One of his broth ­
ers is a doctor and another broth er. 
Robert , has several college degrees. 
including an engineering degree from 
Stanford and a master's in business 
from M .I.T . Robert is now preside nt of 
Origin Systems: he hand les the busi · 
ness side of the company, so Richard 
is free to put all of his energies into 
creating adventur e games. 

After Akalabeth . Richard designed 
the first game in the Ultima series. It 
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Ultima IV: 
Quest of the 
Avatar 
Computer: Commodore 64 
Publi sher: Origin Systems 

1545 Osgood Street 
North Andover, MA 
01845 

Medium: Disk 

I was a bit nervous as I climbed the 
stai rway that led to Lord British's 
work chamber The benevolent mon· 
arch of Sosaria and Origin Systems' 
star game designer had consented 
to a private audience and preview of 
Ult.ima IV : Quest of the Avatar . The 
Lord was qu1te excited about his lat· 
est project , though he was stiU put­
ting on the fmal touches as of this 
meeting . 

The game comes packaged with a 
full-color cloth map of the realm, 
which is far larger than any previous 
Ultima continent . Origin Systems also 
plans to include a small ankh pendant 
as a souvenir and badge of honor. 

Ult.ima TV's plot takes an innovative 
turn away from the standard role­
playing game character generators. 
Unlike the earlier Ultimas, in which 
the player chose a character race. 
class , and gender , then allotted points 
for various abilities, Ult.ima IV's story 
starts m a more mundane way: at a 
county fau where you meet a mysteri­
ous tarot card reader. Putting two 
cards at a time on a table and telling a 
short story about them, she empha­
sizes the conflicting values (truth ver· 
sus Justice, for example). Soon only 
the crucial card remains . 

was also published by California Pa­
cific and was one of the first fantasy 
games to make good use of graphics 
with very Little text . 

Ultima 11, th e seco nd in the series. 
was pub lished by Sierra On-line. It 
was a larger game than Ultima I . with 
improved graphics and an expanded 
map . Ultima II was very involving and 
captur ed the imagination of computer 
adventure lovers. 

Next came Ultima IJJ. It was bigger 

From this card. you will find your­
self alone in a strange and fantastic 
world. filled with mythical beasts and 
magical objects . Welcome back to the 
worlds of Ultima I As in previous Ulti­
ma games. this 1s a menu -driven ad­
venture . Instead of typing in the ac­
tion you want to take, you just select 
from the menu of appropriate actions 
and press the key (like A for Attack). 
Although learning what each key 
starlds for may be cumbersome to 
newcomers, ma ny people prefer 
knowing exactly what can and can't 
be done. Besides. most adventurers 
will have memorized the command 
scheme after the first play session. 

Using four keyboard button s. you 
move across the countrysid e, teem­
ing with friends and foes. You start 
out with little food. eq uipment or 
ready cash, so you must find village 
shops in order to stock up . Towns are 
populated with a colorful variety of 
residents. some of whom might have 
helpful information. So talk to every­
one you pass and wnt e down what 
you hear . 

Fans of the first three Ultima mstaU­
ments can look forward to some new 
bells and whistles dressing up the fa­
miliar Ultima game style. The graph­
ics have been perked up, with double 
the animation (four frames versus 

and better than its predecessors and 
was even more successful. Ultima I1I 
took more than a year to complete 
and became the first official product 
of Richard's own company, Origin 
Systems. "Wo wanted more control 
over the finished product and the 
packaging ," says Richard, "so we de · 
cided to form a company and publish 
the programs ourselves .'· 

Now comes the really big one-the 
ultimate Ultima . Richard ca n hardly 

two) plus a new, more detailed ap· 
pearance to the vast terrain 

A brand new crew of monsters 
joins all your old favorite nasties. in· 
eluding the dangerous Mimics (they 
look just like a treasure chest-until 
you try to open them), Floating Eyes 
(each eyestalk has a different dead ly 
power) and the food-stealing, pre­
viously invisible Gremlins. In addi­
tion, monsters don't only travel with 
their own kind anymore, but attack in 
mixed groups . 

Unlike previous Ultima games, 
once you've entered into battle, it's 
possible to turn tail and run. This is 
a useful, and necessa ry, defense 
against some of the better orgamzed 
monster groups , but remember-the 
monsters can retreat also. 

As you become more knowledge· 
able and experienced. your strengths 
rise accordingly . Although only one 
character begins the gam e it's possi­
ble to attrar· 'ollowers m the towns 
and villages ,--. ;ou pass through. A 
good hint: A smart hero is nice to 
everybody and avoids dueling with 
potential friends . A good one to 
watch for is the wandering bard lolo, 
who might have helpful information­
if you can track him down. 

This game has many quests -with· 
in-a-quest and the castle holds many 
secrets for the resourceful player. 
And , of course , there are the danger­
ous dungeons to survive. 

Although Lord British requested 
that 1 don't give away too much of the 
ending, I can tell you th1S: Much of 
the success in the game depends 
upon your character's act ions 
throughout the adventu re, not just his 
or her prowess with the sword . Don't 
expect to solve Ultima IV m a month 
or two. But do expect to get more 
than your money's worth! rB 

contain his enthusiasm when he talks 
about the newest member of the Ori­
gin family, Ultima IV . "It's at least 
two or three magnitudes bette r than 
Ultima Ill, says Richard. "It' s more 
user-friendly than the others . We've 
put more information on the sc reen so 
players don 't have to use the fact 
sheet." 

Ultima IV is divided into eig ht 
quest groups and each group 1s al· 
most equal to the size of one Ultima Ill 

POWERPLAY 57 



BEHIDD THE PROliRAfflS 

Richard Gam'ott is Lord 
British and Lord En.fish is 
Richard Garriott. It's hard 
to tell where one leaves off 
and the other begins. 

game. 1t comes w ith a map, which 
contains 16 times more data than the 
map in Ultima m. Richard estimates 
that it will probably take two or three 
month s of afternoon and evening play 
to solve the mystery . 

"After Ultima III became a hit, I 
began to get lots of fan mail. It was 
then that I realized r was actually 
making an impact on the people who 
played my games, and I decided I 
want ed that impact to be positive." 
Rich ard 's new philosophy will be· 
come very apparent to the players as 
they get deeper in to the game. 

Richard's ideas for his fantasy 
games are a combination of everyday 
situations and Jots of imagination. 
"Each of the Ultima's just hap­
pened," continues Richard . "They're 
very spontaneous . I drive my girl · 
friend crazy asking for a slip of paper 
every time anothe r idea hits me!" 

When asked how many Ultima's 
were in his future, Richard is unde­
cided . "I learn more each time I write 
one,·· he replies . 'Tm still in the 
'scrap it all and start over' phase." 
Richard exp lains that he won't be sat­
isfied until he learns how to cram as 
much as possible into a system and is 
totally pleased with the internal data 
structure. 

ln add itio n to the Ultima series. 
Origm Systems is launching some 
other dynamite games unlike any 
you 've ever played before . Auto Duel 
is an action -packed strategy game 
where you build your own battle car, 
choosing the chassis, tires, armor 
plate, body style and weapons from 
an assembly Une. Once your mean 
machin e hits the road, you go to the 
American Auto Duelists Association 
to receive your mission . The game 
inv olves many factors including role 
playi ng, adventu re and arcade action . 

Mo ebius is a martia l arts game 
with amazing graphics. A profession ­
al kung -fu expe rt and a Japanese 

sword fighter were photodigitized to 
show people m realistic combat posi­
tions . The images become views from 
the side and above, and they take up 
almost half of the screen. 

Lord British and the Ultima series 
are a proven success, and the new 
offerin gs from Origin Systems appear 
to be destin ed for the same. For Rich · 
ard Garriott, the timing was right. He 
became involv ed in computers when 
the industry was just beginn ing. Un· 
fortunately, it's not so easy for would· 
be programmers to strike it rich in 
today's computer market. Richard 
has a few words of wisdom for anyone 
who's hoping to follow in his foot· 
steps. 

" It's very important ," says Richard, 
"to carefully and intentionally develop 
the expertise necessary to be a good 
programmer . Get as much hands -on 
experience as you possib ly can. 

"Find a project that you will really 
enjoy working on and make sure the 
idea is un ique. To be successful , 
games must be vis ually dynamic, 
state-of-the-art, and very user-friendly. 

"If you 're really serious, get going 
with a working prototype. Nobody 
buys ideas; they want to see sample 
screens showing graphics and how 
the game 1s going to work ." 

Richard beli eves that the Pacman 
days are gone for good. The market 
has been saturated with arcade-type 
action games. To be a hit in today's 
game world , a program has to be an 
all-in -one combo of action, animat ion. 
graphics and fantasy. 

Everyday at exactly five o'c lock in 
t l1e offices of Orig in Systems, fantasy 
turns into reali ty . Richard and the rest 
of the staff put on helmets , load their 
guns and turn the office into a battle · 
field. "Rubbaser war" is official ly de· 
cl a red I Rubber -band bullets fly 
through the air at a startling speed of 
120 mph, powered by sleek rubbaser 
guns. The graphite and steel weap· 
ons are ordered from a specialty store 
in New York and cost $75 each. Rich · 
ard owns four of them! 

Richard Garriott is Lord Britis h and 
Lord British is Richard Garriott. It's 
hard to tell where one leaves off and 
the otl1er begins. Perhaps that is the 
secret of his success. Like an artist 
with a paintbrus h , Richa rd is an art ist 
of fanta sy who uses a computer to 
express his creativity. m 
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A Secret Code 
Subroutine for the 
Commodore 64 
Add this subroutine to programs that 
you want to keep secret. 

0 ccasion ally, we need to protect programs so that 
they cannot be copied or listed . A few hint s have ap­
peared in various magazines, and I now have one to 
add . 

if you have a program (or message) that you want only 
certain people co use, you can share a secret code word 
with th em. Without this word, the program will NEW 
itse lf, and not allow the unauthor ized person access. 

First , you should choose a secret code word . I'll be 
using MONK EY (because I am a primatologist who stud­
ies monkeys in the Jw1gles of Peru). Don't use your 
name, or the word secret, because these are coo easy for 
people to guess . 

Second , load in a program, or tvpe in the short test 
program below. We will be NEWi ng thi s program (eras­
ing it from the computer' s memory) on purpose, so make 
sure you save a copy of it. 

Third, type in our secret code subrouti ne below . Re­
member, to enter Line 4 you must use the question mark 
instead of the PRINT command or it won't fit in one line . 

Program Explanation 

Line O will not allow the program to be listed . 
Lme 1 will disable the RUN/STOP and RESTORE 

keys, so someone can't break the program in the middle 
and attempt to list it . 

Line 2 will clear the screen. 
Line 3 asks the user to input the code word. 
Line 4 is set up so i f the code word is not MONKEY 

(which is wh at these CHR$ codes are), then you will get 
the "YOU LOSE" message, and the program will self­
destruct (NEW itself) . We are using CHR$ codes to 
further protecL the program . If someone manages to list 
the program, they still may not be able to find the code if 
it is writt en in this way . 

If the code word is correct (MONKEY), the program 
proceeds to the main body of the program. 

If you choose a different code word, you must change 
the CHR$ codes in line 4. You can look these up on 
pages 135-137 of the Commodore 64 user's guide that 
came with your computer. If you want to use a secret 
word longer than MONKEY. you will .have to abbreviate 
the commands as follows: 

CHR$ = C<s hift H> 
POKE = P<shift 0> 
THEN = T< shift H> 

BY THOMAS F. THOCCO 

Now, find the line where your program ends. This 
may be a line with the END command, or it may not . 
Sometimes. it will be found where a program asks you if 
you wan t to "PLAY AGAIN (Y /N). " In our test program. 
it is line 170. Replace the command END (or add a line) 
with: 

<lin e number> NEW 
For example, in our test program, line 170 will be­

come: 
170 NEW 

This will NEW the program, so it can't be listed . 
Now let's trY it! After you have made the additions 

and changes listed above, save your new program. I' ll 
repeat tha t: SAVE YOUR PROGRAM NOW . Now run it. 
When prompted for the secret code word, enter a wrong 
word . You will now see the "YOU LOSE" message, and 
if you try to list the program , there will be nothmg in the 
computer's memory . 

Now re-load the test program and run it again . This 
tim e, enter the correct code word . The progr am will run, 
but you won't be able to stop it w ith the RUN/STOP­
RESTO RE keys. When the program ends. it will NEW 
its elf and disappear. 

When you are finished. you can enter POKE 808,237 
in the direct mode to reset the RUN/STOP-RESTORE 
keys. 

My daughter Meredith (age ten) has used this subrou ­
tine wh en sending priva te computer letters to her friend 
Jessica. 

WARNING!!!!!! Alway s save any program you will be 
using with the secret code subroutine before you run it, 
because 1t will NEW itself whether you typ e in the 
correct code word or not! l (And don 't say I didn 't warn 
you .) 

Tom Trocco can be heard on WNYC radio (83 AM) in 
New York as a participant in "Small Things Consid­
ered," a show for children that airs Tuesdays and 
Wednesdays at 5 p.m. m 
Before typin g this program, read "How to Enter Programs." 

Test Program 
10 0 REM MAI N PROGRAM 
11 0 PRI NT"THI S IS A TEST PHOGRAM" 
120 PRINT " NOW THY TO USE THE" 
130 PRINT"RUN/STOP - RESTORE KEYS" 
140 FOR T=l TO 5000:NEXT 

:REM WAITING LOOP 
150 PR!NT " PRESS ANY KEY TO END" 
1 60 GET A$ : IF A$= "" THEN 160 
l. 70 END (r ND) 

Secret Code Subroutine 
0 REM [ SHFT L] 
l POKE 8118, 225 
2 PRINT" [CLEAk) " 
3 PRINT "TYPE I N OUR SECRET CODE WORD"; 

: INPUT SC$ 
4 IF SC$<>CHR ${ 77)+CHR$ {79) +CHR$(78) 

+CHR${75)+CHR${69)+CHR${89 ) THEN 
l PRINT "YOU LOSE" : NEW (ENI() 

POWERPLAY 59 



D-Compller ................................................................... s59_95 
The fir st 0-C ompil er to give you back your sourc e code 
afte r your prog ram has been compil ed wi th ·autz. 
0 8 ll t111 • trademark 01 Skyles El6Ctr-1c Work s 

1541 Super ROM S39.95 
• Fast Save Load Verify 

• Fast Scratch and Validate 

• 10 Second Format with Verify 

• No more Drive Head rattling 

also Save with Replace is 
Improved 

• Two times faster, Eight times faster 
when used with Turbo 64 which is included 

during Format or Error Reading • 1541 Super ROM is 100% Compatible • Easily installed in Minutes 

Survival Guide 
To The 1541 Diak Drive 

This book is a must for 
anyone who might have any 
questions about the 1541 Disk 
Drive. Comp lete list of all Drive 
Commands . Includes troub le­
shoo t ing. f llehandllng, Dos 
w edge commands and 
technica l information along 
with comp lete de t ai led 
illustrations. 

$699 

Computer Talk 

Finally a complete how to 
book on telecomputing for the 
'64. Chapters include: How to 
get started with your modem 
and C-64 as well as how to 
access Dow Jones, The 
Source. Playnet , CompuServe 
and your favorite Bulletln 
Board . Up and down loading 
are discussed as well as how to 
survive in the computer world . 

$699 

The Original 
Book of Facts 
UNLOCK THE MYSTERIES 

OF THE COMMODORE 

- Simple Instructions 
-Easy step-by-step examples 
- Tricks you can do your 

first day 
- Introduction 10 color, sound 

and much more 
- Includes a routine to pro1es1 

your own programs 
-NO MATIER what your 

experience. lhe Ong1nal 
Book of Facts 1s for everyone! 

$699 

The Advanced 
Book of Facts 

EXPLORING 
YOUR COMMODORE 

-How to use a machine 
language monitor 

- Advanced protection for 
your own programs 

- Full size reference chans 
- How 10 design your own 

menus and more ... 

$ 699 

D-CODER N-CODER 
1he machine 
language manipulator 

S19.95 

~ 
Super Loader 

• Translates any machine language program m10 easy, 
to-read English descnptfons with complete explana, 
tions of each commaM! 

• Makes complete notations of all important memory 
locations accessed by the program! (SID. VIC, MOS. 
KERNAL. etc.) 

• Gives you three ways ot accessing programs: 
t ) Will read and 1111 programs from DISK 
2) WIii read and list programs from MEMORY! 
3) Direct user Input (from magazines. etc.) 

• Can be used to easily break apan machine language 
programs lor study and examination! 

• Pnnter option for complete hard copy listings! 

s199s 
You no longer 
need to be en 
EGGHEAD to 
read Machine 

Language. 

The perfe ct co mpanion 
program to 0 -CODER! 

Allows you to easily make changes in ma­
chine language programs ... right on the disk! 

• Rewme abihty allows code to be altered 
and then rewntten directly to the disk! 

• Features sector-by-sector scrolling 
assembly languag e display of machine 
language programs' 

• Notation of ASCII te)(t equibalents for easy 
spotting of embedded text strings! 

• Handy reference display of all assembly 
language commends and their ML 
numerical equ,velents/ 

• Byre splirrer for easy spllrrmg of decimal 
addresses into low byte-high by10 met ! 

Super Loader is a Kartridge that plugs into 
you r expansion por t , that allows the 
com put or. on power up start the disk drive 
and load the first preselected program on 
the disk . 

• Change colors 

• Load wedge 

• Works with more drive 

• Tal<es up no memory 

• Reset switch included 

On ly $2995 

This Disk has over 100 routines, 
some of them are routines fo r 
protection, smooth scro oling, mode m 
routines. and soun d and color 

ro u tines. They can easily be 
incorporated into al l of you r programs . 

It is also fully doc umented . $19 • g 5 



Slik Load $29.95 
Slik Load is a Kartridge for the C-64. 
Slik Load is the most reliable , effective and thought out Kartridg e of it' s kind . 
The options include : 
• 6 timH fHter load 
• EllminatH drive rattle when errors 

are encountered . 

• Status key will give you informat ion on 
device number. bytH free and atatus of the 
drive . 

• Old and un-new 
Will restore a bHic program 

• Silk Load is alao fully compatible with th e 
1641 Super Rom 

OMS-Errors 20. 21. 22, 23. 27 & 29 
Format Single Tracka 

Sync Ro..,. r•Cne<:k for Sync bhs on ony 
tra ck out 10 41 

c nango Orlu No., Changos drive 
number {7 ·JO) 

Road/Wr1to Tool-154 1 perlorm1nco test 
Repel r • TtKlc ~Repa ir I trac k with 
ctiec" aum error, Reads code under 
errors and ,,,tore, trick Road Olsk Errora 

Drho Mon-Olsk Dn.e assomblertdls• 
usemblor . For your 15'41 Dl1k Lo09tr •Find1 star tmg track sector. 

S11rt and end addresses 
, .. , Format•Form11 a d•ak ,n Ju11 10 
seconds (with vorllyll 

The Doc-Disk Doc1or 1n11 rends codo 
under errors Diak Malch•Comp•ro any lwo dlakoll es 

Byte for oyte 
Sync Mlkor -Place a sync mark on any 
track out to 41. Also used lo t protection Now W~ ·Easlor to use OOS wedge 

ID Ch..:~·Check ID's on any trac~ 
Un1eralch 4 Ros1ore a sc,atch ed file 
Vl •w ·BA M 0 V1su1tl d,splay of 1he tre e end 
used sec10,s on a diskolln 

This is the only utility 
of its kind. It even has 
a 3 min. copy on it. $19.95 

WAR GAMES 
AUTODIALER 

1-A uto Dial wolf automat,cally dial a set ol nuMbers you choose 
2- Revlew Numbers will review numbers tMt wete answe,ed by a computer 
3- Save Numbers will save numbers wnere a computer an,swered. 
•-Ha rdcopy of Numbers will print oul list of numbers where a computer answeted 
5- LOAD Numbers wrll load ,n numbers to continue where It Jett oil 
&,- Contin ue will pre~ up doahng where ,t was ,ntorruptod 

$29.95 

Directory Sorter 
Have you ever tt iod to find a disk or 

p rog ram in your library and drdn" t 
kno w where to start looking? Well we 
have the answer here 101 you . This 
program will put your d isk library on 
disk or goveyou a hard copy . You can 
have up to 900 FIie names . you can 
add save Purge file and cross 
reference anyway you wanl. This 
program is completely user friendly 
and easy to use. 

Coupon-Clipper 
For Commodore-64 

Optional Use of Printer 
Saves - Stores ·- Checks 

Sho pping Coupons 
30 Categories ·- 2300 Records 

Sell Deleting of Expored Coupons 

This Coupon Clippers program w ill store up 10 2300 d ifferent coupons and up 
to 99 of the same kind of coupons . You have up to twelve op t ions on the main 
menu . Options : 1 • Add Coupon s onty: 2 • Pring Out ; 3 • List of all Coupons : 4 -
Exp ired coupons only : 5 • Free Coupons On ly; 6 • category Only ; 7 • Change to 
Exp ired coupons only: 5 • Free Coupons only : 6 • Category Only ; 7 • Change 
Any Part ol a Record; 8 · To Make Up Shopping List: 9 · To Delete Used 
Coupons . P • Print Shopping List : T • To Terminate Program : L • To Lfst 
Deleted Coupons : C • Change Viewing Time . 

Enctose Casnie,s Cnec, M()('ley o,oe, o, Pp,,...ona1 J-~ 
Cnee~ Allow 14 <Jays lor oe11very 2 10 7 days tor 
pttone 0tders Canada orders mus.I t>e ,n U S 
Do llars VISA - MASTER CARO - CO 0 

Programs ror C-6.4 $2 00 5 & H on all Otde,~ 
L_____ 

Sott we,e Subm l11fon 1 lnvfl ed 

KARTRIDGE KRACKER 
NOW you can own this unique and powerful tool 
which will allow you to dump the contents of BK 
and 18K cartridges onto disk / But what's really 
great is that you can also RUN the cartridges pro· 
grams without plugg ing in the cartridge! the 
KRACKER gets YOU INSIDE the cartridge! Put 
all your favomes on disk and get rid of rha c/ut · 
tar. This package provides your with the software 
and hardware needed to get started . Program on 
disk included . (Some cartridges ,equlra use of ex· 
rernal RAM nor Included) S44.95 

TOP SECRET STUFF II 
All C128 Compa tibl e 

Split Sc reens (Horizontally) 
Smoo th Scrollin g 
Save Ram From Und er Roms 
No Drive Aaltle On Error s 
Triple Drive Head Speed 
Autoboot Maker 
Koala Screen DUmp 
Display GCR 
Fast Disk Eraser 

Protect Scheme For Your Disks 
Wri te Protect Disk 
Unwrite Protect Disk 
M ini D.O.S. Wedge 
Fast Diskmatcher 
Data Statement Maker 
Unnew 
3 Minu te Copy 
D.M.S. 

If you have TSS#1, You 'll $1995 
Like This One ! All on one disk 

Bulletin Board 
Ser uo and o~r•tt your own oullettn bOard w,rh one ~ 
or t wo d,s• dnvt$ This one /fas,,, 1he t,11ures and , ···-!... "/J 
you CAn cusrom, 1• u ,,,,,., your.self ,~:•: .. : "::~~ ;-:: ·.' 

1-RUN MEGASOFT-BBS 8•REAO SYSOP MESSAGES ,:.: , .... -_.. ·i·~''' . 2,CREATE MEGA mes 9- WRITE OPENING MESSAGE ' • .:· • 1 
3 ADO TO SYSOP SCORNER 10,READ LOG • . 
4-NEW SYSOP'S CORNER I I CYCLE LOO • 
5-REAO MESSAGES 12 READ DOWNLOAD FILE l:J. 
6-SCRATCH Mf_SSAOE 13•SCRATCH DOWNLOAD FILE 
7-CYCLE MESSAGES 14-ADO TO OTHER SYSTEMS s59_95 B es ·CREATEOTHER SYSTEMS 

• Leveled Access • Exper t Mode 
• Private Message Base • Open Chalk Board for 
• Up to 300 Passwords Highest Level Access 

MegaSoft umited 
PO Box 1080. Banle Grnund . Washing ton 98604 

Phone (206) 687-5116 • BBS 687-5205 A~~, Hou,, Con,0,, 10, 10 Coma.,oer 

Circle Reade r Service No. 14 



JIFFIES 

Simple List 
for the WC 20 and Commodore 64 

List each statement of your 
programs separately, to make 
them easier to read and correct. 

Have you ever, by any chance, wished for a way to 
make your program lists more easily understood? I have 
the habit of programming in this fashion · (these two 
lines are simp ly made up) : 

100 J = 0:pokex.i:pokey,j + 1: 
z = peek(x + y-j) :rn = fnr(34) 

110 i frn< zth enprint: close3:close4 :end 
Now , this usually doesn 't gi ve me any problems, but 
sometimes every thing is so t ied up in there that I can 
barely make sense of i t all . As a resul t, I'v e often w ished 
Thad a program that would list each statement separate­
ly , and g ive me room on the paper to wnte in any 
changes. Simple List is just such a program, and runs on 
both the Commodore 64 and VIC 20 computers , wi th 
eit her disk driv e or cassette. 

Using the Simp le List program, the lines above will be 
prin ted as: 

100 i= O: 
pokex,j : 
pokey ,j + 1: 
z = peek(x + y-j): 
rn = fnr(34) 

110 i frn<zthe nprin t: 
close3: 
close4: 
end 

I can easily look at each line and determine wh at it does, 
and I also have the necessary room to make any changes 
in pen . 

How to Use Simple List 
Using Simple List is very easy First, type in the 

program accompanying this article and save it . Now 
load in the program you wish to list. We must now save 
it back to disk or cape in a fashion Simple List can use­
as a sequential file. ("Sequential" means that the file is 
stored in a linear fashion, with each bit following the 
next . Don't let the term intimidate you .) 

To do this on disk, use the following commands , 
substituting the name of the program tn memory for 
"name" : 

OPEN 1,8,2," name,S,W" :CMD 1:LIST 
When the cursor reappears, type : 

PRINT #l :CLOSE 1 
Cassette users must type the follow ing, instead : 
OPEN 1,1,1," name" : CMD 1:LIST 

62 AUGUST/SEPTEMBER'85 

BY ERIC GIGUERE 

and again, when the cursor appears: 
PRINT# l :CLOSE 1 
What have we done? Basically , we prepared a file on 

disk or tape for receiving information (" opened" it ) and 
then diverted screen output to that file wi th the CMD 
statement . That means that when we typed LIST, the 
p rogram was listed as normal, but instead of going to 
the screen, it was stored on disk or cassette. The 
PRINT #1 the n prope rly finishes the file, and the CLOSE 
state ment tells the computer we have fin ished and that 
it can restore output to the screen . 

Once this is done. load and run Simple List . Enter the 
name you gave the program when you saved it on disk 
or tape, and make sure your printer 1s on. Simple List 
will then proceed to input each character from the file, 
process it as necessary , and then send it to the printer. 
After each colon, a carri age return is performed , and the 
program lines are double-spaced . When finished, Simple 
List prints an end-of-listing message and returns you to 
BASIC. 

Cassette Notes 
Besides having to use a slightly different method for 
storing programs as sequential files on cape, line 110 in 
Simple List should be replaced with: 

110: OPEN 1.1,0,PN$ 
and line 120 deleted . 



JIFFIES 
How it Works 
Simple List is not a compl ex program . Lin es 50 and 60 
set up certain variables. Lines 100-120 mput the fil e 
name and open the sequenti al fil e for read ing, check ing 
for errors in the disk version . 

Line 130 opens the printer for outpu t- you may need 
to chang e this slightly depending upon the type of print ­
er and interface you have (it works fine as is on a 
1525/MPS -801 or a Gemin i- lOX wi th The Connect ion 
in terface) . 

Lin e 140 simply skips a coup le of unn ecessary bytes 
at the beginning of the listing . Li ne 150 prints a listing 
header . Lin es 160-180 get and print the line numb er for 

Before typing this program, see "How to Enter Programs." 

Simple List 

50 CR$=Ct1R$ (1 3) :CO$=CHRS(58) ' EPOH 
60 UUS=CHR$(34) : QU=0'DLNG 
100 INPUT" [CLl::AR, DOWNJ PROGRAM NAME"; 

PNS:IF PN$="QUIT"THEN END' F!Yf 
110 OPEN l,8 , 2 ,PN$+", ~ , R": UPEN 15 , 8 , 15 

:INPUT#lS, E, ES ' EAME 
120 IF E>20 THEN PRINT"DI~K ERHOH 

: "E,E$:CL0SE l:CLOSE 15:END ' HNIH 
130 OPEN 4 , 4 ' BDAY 
140 GET#l,A$ , A$ ' BIXB 
150 PHINTl4 ," PHOGRAM: "; PN$;CR$ ; 

CHS'BOLG 

you could be the one to 

WIN $5000 
by playing the exciting game of 

MAD SCIENTIST 64 
MAD SCIENTIST &4 le a dlek baNd educ:.ll on al game for the 
Commodore 84tm. Actuelly a game within a game -You advan ce by 
eolvlng "game c;luH ". Along the way, you receive "eolullon cluH " 
baNd on U.S. hletory 6 current event , . Very Interactive llke the 
Adventure 6 lnloc om gamH. 

To prom ote Ihle game , we are offering tlve CHh prizH to the beet 
regletered game playel'9: a Grand Prize of $5000 and lour NP41r1te 
eacond place prlzH of $2500 each. Entrante wlll be divided Into 5 equal 
group, by poetal zip. The Grand Prize wlll go to the beet overall aeore. 
The hlghH I aeore In the other 4 group, receive the ,econd place 
prtzea. 

All prize, wlll be awarded. You mu, t re tum an an,wer eheet. Provlelon, 
for breaking 1111. Exten1lve protection agaln1t chHllng. 15 day money 
back guarani ". 

Game eh lpm.nta begin J1,1n 15, 1985. An,wer 1h"t' mu1t be received 
by u, no later than Nov 15, 1985. Wlnne,.w lll be announced on Dec20 
1985. ' 

Only U.S. entrants are ellglble for the c:.th prlzH, 6 In the U.S., the 
c:.th prize Is void where prohibited by law. 

To receive yOt1r MAD SC IENTIST &4 game disk, manu el, blank 
aeorHhttt, and reg letrellon Nnd $24.95 plus $2.00 ,hipp ing 6 
handling to: 

SMADA .NTERPRIZES, _I~ 
P.O. BOX 1382 

BELLEVUE, NE.' 68005 
For mo,. lnlorma llon write or circle reade r w nlc e number. 

CommC>dore M 11 • lrlldemert< ol Commodor e Eleclronlc a, Lid. 

Circle Reaae r Service No. 21 

each lin e. format t ing t hem wh ere necessary. Lines 190 
to 215 do the act ual text printouts , and lin e 220 finis hes 
everythi ng off. 

Final Notes 
Al though it isn' t a terribly comp lex program. Simp le List 
is useful for sett ing yours elf st raight in the mi ddle of a 
complex programm ing job. I don 't recomme nd using it 
for all you r list ing s, but it does come in handy occasion­
~ - m 
Note : VIC 20 users should not includ e the final apostro­
phe and the Ia,st four lett ers in each program li ne. 

160 N5$="" ' BDSC 
170 GET#l , N$ : IF ST<>0 THEN 220 ' FM~H 
175 IF N$<>CHH$(32)THEN NS$=N5$+N$ 

:GOTO 170 ' ISF'Q 
180 PRINT#4 , RIGHT$( " [SPACE4] "+NS$+" 

[ SPACE2)" , 7);: PS$=" "' FOJK 
190 GETD1, X$:PS$=PS$+X$ 

: IF X$=QU$'l'HEN QU=l ··QU' IAWP 
200 IF(X$=C0$AND QU=0)THEN PRINT#4,PS$ 

:PRINT#4,"[ SPACE8 J"; :PS$=" "'IXYH 
210 IF X$=CR$THEN PHINT#4 , PS$ 

: IF ST=0 THEN 160'HRYF 
215 IF ST=0 THEN l9 0 ' DGJF 
220 PRINT#4 , CR$;"END OF LIS'l'ING";C R$ ; 

CR$:CL0SE 4:CLOSE l:CL OSE lS ' EVEI 
(EIIQ) 

CONNOISSEUR'S DELIGHT! 
NOW BE IN CONTROL WITH YOUR COMPUTER-THE ONLY PUBLICAT ION 
OF ITS KINO WRITT EN FOR THE US ER. DISCOVER THE SECRETS ANO 
LEARN THE VERSATILITY OF MODERN COMPUTER COMMAND CONTROL 
CONCEPTS . EXPERIMEN T WITH COMPUTER ANO TELEPHONE SYSTEMS . 
INTERFAC E THEM , LEARN HOW THEY WORK . WHAT THEY 00 .. , ANO 
HOW TO GET THEM TO WORK FOR YOU! A COMP LETE TELEPHONE 
ENGINEERING COURS E IS INCLUDED IN MONTHL Y CHAPTERS , BRING• 
ING YOU THROUGH STEP , CROSSBAR , ESS. BUBBLE, ANO ATOMIC 
SWITCH ING SYSTEMS! EXCLUSIVE COVERAGE IN BIOLOGICAL COMPUT· 
ING SYSTEMS, TOO ! COMPUTERS ANO TELEPHO NES ARE THE FUTURE . 
THIS PUBLICAT ION IS AN ABSOLUTE MUST FOR EVERYONE INTER ESTED. 

WIT 

AC• 
CESS 
COOES 

'c.he one you'r,e all 
been waiting /or> 

NOW AVAILABLE l- t eam hOw 10 ,epalf t~le· 
pnon os ond 1ofopnono systoms. how tney wo,k, ir> 

momhly lnsta llm(inrs wi th the 
magaz,ne 10, Y.QJL 

11tel 
.. 

PUBLISHED MONTHLY 

ONE YEAR SUBSCRIPTION $14.00 
(SAMPLE COPY S2.00J 

SUBSCRIPTION & 2 PROGRAMS $20.00 

COMPUTEL-the complete SOURCE for everyone. 
You ~an now. do the things you've only heard about, 
right in the privacy of your own home. Indispensable 
relerence to phreaks and hackers. Learn how to get 
all kinds of computer proQrams FREE. Get the Inside 
story of big busmessSystems- their quirks and flaws 
-and remain up to date with vital occurrences within 
t~e computer industry. Compute! is a publication de­
signed for everyone who has an intense curiosity of 
~omputl;)r systems, containing a wealth of hard to find 
mformat1on, codes. and numoers. Published monthly. 

!fomputel Publishing Society 
6354 VAN NUYS BL. , # 161-A / VAN NUYS, CA91401 

Circ le Reader Service No. 19 POWERPLAY 63 
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Address File for the 
1541 Disk Drive 

W hen you purchase Commodore 's 1541 disk drive, 
you also receive a demonstration d isk containing a num· 
ber of useful programs The final program on this d isk is 
an examp le of a random file . This program lets you input 
a name, address. phone number . and a comment into a 
random file under a specif ic file num ber, which 1s then 
stored into a sequential file for future access. The file 
can hold 664 separate addresses. 

As an example of a random file, this program 1s excel· 
lent . Unfortunately, however . the directo ry is too limi ted 
for useful appli cat ion. But this problem is easily reme­
d1od with a mini mum of program additions. thereby 
transformmg this program into a functional and worth· 
while additio n to your software collectio n. 

The add it ions to the program are listed at the end of 
this artic le. The key is to modify the existing sequent ial 
file routin e so that the last and first name 1s stored 
instead of a " 1," which 1s what the program previously 
used to des ignate a used file number. 

With a few more addit ions to the program, the user 
can enter a name of interest and retrieve the speci fic file 
numb er to obtain the desired data. During the search 
phase it is not necessary to in put a complete name; a 
str ing of any length can be used. r or example. the input 
of a single letter will result in the output of all rile 
numbers and names which begin with that letter. The 

Before typing this program, read "How to Ente r Programs ." 

Address Fil e 
(Additions to the Random File Program on the 1541 

Demo Disk) 
10 H.l::M *************~*********' ~XJH 
1 2 REM * HANDON l:'lU.'. l::XM1PLC: * ' 8T HE 
14 HEM ** *************** ** **** ' BXJF 
16 DIM I$( 6G4) : FU=0 : rX=~ : CH=2 

:FP= l ' FXOL 
18 PHIN'l'" [C LEAH, D0wN2 , SHr"l' F22) "' 1:,A.1::X 
20 PRINT "[ SPACE2) INSEHT DATA 

SHEl::'1"'' 8ASD 
22 PHINT"{ SHFT D2l ) " ' BASU 
24 PHIN'1"' [D0WN2, SPACE4) 

START PRESS ' S '"' BAHH 
26 GET PS : IF PS<>"S " THEN 26 ' FHVJ 
28 OPEN 15 , 8 , 15 ,"I 0 ": 0PEN 2 , 8 , 2 , 

" # "' CPPK 
30 PRINT" { C LEAH, DOWN, SHFT f 22] "' BAMR 
32 PRINT " INDEX l:'ILE OPEHATI0N"' 8ABH 
34 PRINT " [SHFT D22) " ' 8AJU 
36 INPUT"[ DOWN, SPACES] N.1::W SHl::ET? N 

[ LEFT3) "; 0$ :PH I NT"" ' Cl::CM 
38 I F OS=" N"THEN 46 ' DEQK 
40 IF OS<>"Y"THEN 36 ' EEDD 
42 PRINT : PHI NT" [SPACE4 )WA1T! " 

:FO R I=l TO 66 4 ' FHMI 
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file number(s) so obta ined can then be used to extrac t 
the name and address information from the random file. 

To scan the directory, the program enters a null 
str ing. The scan rate of the dire ctory can be slowed by 
pressing the CTRL key. A lso be sure to input the name 
into the master file as follows : last name/ first name, 
without any interveni ng spaces. Do not use commas 
wh en entering data into the master file. 

With these simple alteratio ns, the usefulness of this 
random file program as an address filing system is great· 
ly improved . m 

44 PRINT"[ HOME, RIGHT10 ,DOWN9 , SPACE4, 
LEFTS] 11 I ;: I$ (I )= 11

/
111 CINM 

45 PRINT IS(I) : NEXT:GOTO 50 ' DJGI 
4 6 OPEN 5 , 8 , 5 ," 0:INDEX , S , R"' BGYK 
47 FOR I=l TO 664 : 1NPU'I'U5, I$ ( l ) ' ENXM 
48 PRINT I;" "; 1$ ( 1) ' 8IBK 
49 NEXT ! : CLOSE 5 ' CDRK 
50 PHlN'i'" [CLl::AH, DOWN, SHE'T f22) '" 8AM'l' 
52 PRINT"[ SPACE5]J OB MENU[ SPACEB] 

11 1 l::SALH 
54 PRINT"{SHfT D22] "' 8AJW 
56 PRINT' BACH 
58 PHIN'l"' [SPACES] l=CHEA'l'l::111 HAXM 
60 PRINT" [SPACE5] 2=DELE'l'E"' HAXF 
62 PHINT" [SPACE5]3=SEAHCH"' BACH 
64 PRINT" [SPACE5]0=END "' BAEI 
65 PRINT' BACH 
6 6 I NPUT"! , 2 , 3 , 0 [SPACE3] l[LEFT3 ] 

"; 0$ ' BDAN 
68 II:' 0 $="0" THEN CLUSI:: 15 :CLUSt:; 5 

: CLOSE 2 : END' HJXQ 
70 If 0$= "l "THEN 104 ' DFEG 
72 I F 0$ =" 3" THEN 8000 'DGH1 
7 4 I F 0$ <>"2"THEN 50 ' El::KK 
76 GOTO 20 0 1 BDl::sK 
10 0 REM ********* * * ** *** * * ***** ' 8XJY 
102 REM* MAS'1'ER fILE CREAT~ *' HSl:'C 



JIFFIES 
103 REM *********************** ' BXJC 
104 PkINT" [CLEAH, DUWN2, SHF'l' 1·22) '" BAEk 
105 PKIN'l'" [oHl-'T SPACl::J 

MASTER }!LE CHEA'l'E"' BAX~ 
106 PHINT"[SHFT D22J "' BAJS 
107 INPUT"RECORD NO. = 0(LEFT3)"; 

F ' BCPI 
109 IF f=0 THEN 170 ' DFUG 
110 INPUT"NAME(SPACE5)=.[LEFT3)" ; 

FBS(l) ' 8HYtl 
120 INPUT"ADDRESS(SPACE2]=.[LEFT3]"; 

FB$ ( 2) ' BHFD 
130 INPUT"ZIP[SPACE6)= . [LEFT3]"; 

FBS ( 3) ' BHLD 
132 INPUT"TEL[SPACE6J= . [LEFT3)" ; 

FB$(4) ' BHXF 
134 INPUT"COMMENT[SPACE2)=.[LEFT3 )"; 

FB$(5) ' BHVI 
140 GOSUB 5200 ' BEIA 
150 I$(F)=FH$(1) ' BLCC 
160 GOTO 104'BDEC 
170 OPEN 5 , 8 , 5 ," e0 : INDEX, S , W"'B GTG 
175 FOR I=l TO 664:PRINT#5 , 1$(I); 

CHR$(l3); ' FTD0 
180 PRINT I;" "; 1$(1) ' BIBI:' 
185 NEXT:CLOSE 5 ' CCTJ 
190 GOTO 74 ' BCSE 
200 REM ***********************' BXJA 
201 REM * MASTER FILE DELETE *'B SEC 
202 REM ***********************'BXJC 
210 PRINT"[CLEAR,DOWN2, SHFT F22)" ' BAEP 
212 PRINT"(SPACE2)MASTER FILE 

DELETE"' HAYE 
214 PRINT"(SHFT 022)" : PHINT ' CBOT 
220 INPUT"RECORD NO. = 0[LE~T3)" ; 

F ' BCPE 
230 IF F=0 THEN 260 ' DFQB 
235 IF I$( F)< >" l "THEN 220 ' EIUI 
240 I$(F)= "/":Pl{IN 'l'" [DOWN) 

RECORD NO. "l-';"DELE'l'E" ' CIHH 
250 GUTO 220 ' BD0C 
260 OPEN 5 , 8 ,5," @0: INDEX, S , W"' BGTG 
265 FOR l=l TO 664 :PRINTff5,I$(I); 

CHR$(l3); ' I-"TD0 
270 PRINT I;" "; I$(I) ' BI1:H:-' 
275 NEXT:CLOSE ~ ' CCTJ 
280 GOTO 50 ' BCME 
300 HEM *********************** ' BXJB 
301 HEM* FILE SEARCH *'BMJb 
302 REM *********************** ' bXJD 
310 PHINT"[CLEAR,D0WN2,SHFT l:22]" ' bAEQ 
312 PRINT"[SPACE7] SEAHCH[SPACE7)" ' bAVt:: 
314 PRINT"[SHFT D22) ": PHINT ' CBOU 
320 INPUT"RECORD NO. = U[LEFT3) "; 

I:' ' BCPF 
321 IF F=0 Tlll::N 50 ' DEPC 
322 ll-" 1$(1:")="/" THEN GO'l'O 320 ' 1::II.W 
325 GOSUl:l 5100 ' 1:lt::HF 
360 PRINT " NAME[SPACE2,SHFT SPACh2] 

= ";Fl:l$(1) ' !:!HNI 
370 PRINT"ADDRESS[SPACl2 )= "; 

FB$(2) ' BHXI 
380 PHINT"ZIP( SPACE3, SHFT SPACE2) = "; 

PB$ ( 3) ' BHAK 
382 PRINT"TiL[SPACl::3,SHFT SPACt::2] = "; 

FBS ( 4) ' BHNM 
383 PRINT " COMMl::NT[SHFT SPACE) = "; 

Fl:l$(5) ' BHMN 
385 PRIN'l"'- - ---· - ·· ·· · -·· ··- - · · · · · · "' bATO 
390 GOTO 320'BDEH 
5100 REM ***********************'BXJC 
5105 REM* FDD BLOCK READ *'B0Fh 
5108 REM *********************** ' BXJK 
5110 GOSUB 5330 ' BEMA 
5120 PRINT#l5 ," Ul:" ; CH;FD;I-"T; FS ' BPHF 
5130 PRINT#l5 ," B-P : ";CH;FP'BJOE 
5140 GOSUB 5270 ' BEPD 
5150 FOR FI=l TO FX' DFCG 
5160 INPUT#CH,FB$(FI): ' BLBH 
5180 NEXT'BAEG 
5190 RETUHN' BAQH 
5200 REM ***********************' BXJD 
5201 REM* FDD BLOCK WHITE *'BPQE 
5202 REM ************** ***** **** ' BXJF 
5210 GOSUB 5330 ' BEMB 
5220 PRINTil5 , "l:l- P:";CH;FP ' BJOE 
5230 FOR FI=l TO FX:PRINT#CH,FB$(1:l); 

CHR$(13);:NEXT'GXWK 
5240 PRINT#l5 ,"U 2 :"; CH;FD ;F T;l-'S ' BPII 
5250 GOSUB 5270 ' BEPF 
5260 HETURN' BAQF 
5270 HEM ***********************'BXJK 
5275 REM* ERROR CHECK *'l:lMCO 
5278 REM ***********************' BXJS 
5280 INPUT#l5,t::N , EM$, ET, ES ' 8PUL 
5290 I F EN=0 THEN HETUHN'EDCL 
5300 PRINT " ERROR STATUS 

: "; EN; EMS; ET; ES ' bNKH 
5310 INPU'l'"CONTINUl::?"; YS 

:IF YS="Y"THEN Kt::TUHN'l-'GII 
5 32fl STOP' i:lASC 
5322 REM ***************** *** ***'BXJl 
5324 REM * SET TRACK & SECTUR * ' UHHL 
5326 REM *********************** ' BXJf>I 
5330 IF F<358 THEN l:l=O:l-'2=22 : F3=1 

:GOTU 5370 ' HVUM 
5340 IF F>357 AND l-'<472 THEN Fl=357 

:F2=2 0 :F 3=19 : GOTU 5370 ' JDbP 
5350 IF F>471 AND l-'<580 THEN l:1=471 

: F2=19:F3=25:GOT O 5370 ' JUAQ 
5360 IF F>~79 THEN F1=~7~:f2=13 

: f'3=3l'GTYO 
5370 F'l'=INT(((f-l-"l)-l)/(F2-l))+F3 ' H'l'WP 
5380 FS=l:-Fl-(l:"l'-r'3) *l.•2+(1:'T-1:'3· l) 1 IUJV1S 
5390 RETURN'b AQJ 
800U PRINT " [CLEAH]"'HATB 
80:35 INPUT " LAST NAME/FIRST" ;ANS'B EwK 
8~10 NA=LEN(AN$) ' CHit 
8020 FOR L=l TO 664 ' D1-'SE 
8025 N1$=I$(L) ' IHTJ 
8030 N2S=LEFT$(Nl$,NA) ' CLEG 
8045 IF AN$=N2STHEN PRINT "FlLE#=";L; 

"NAME=";Nl$ ' ENRR 
8046 NEXT' BA!::K 
8050 INPUT "ANOTHER NAME Y/N";I1$ ' BEDK 
8060 IF I I$="Y"GOTO 8005 ' DHMJ 
8070 GOTO 300 ' BDCI (END1 
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At Commodore, we think it's easier for school children to learn 
about a computer by using it rather than by waiting to use it. 

So, we sell the Commodore 64™ at about half the cost of 
comparable computers. 

With the money you save on the Commodore 64, you can afford 
the things you'll really need: more Commodore 64's. 

In fact you can create a powerful but economical "Local 
Network" with 8 computers sharing one disc drive. 

The Commodore 64 features: 64K memocv, 66 key_tyQewriter­
s:tv.le keyboard, 16 color high resolution graQhics, 9 octave music 
~v.nthesizer and 3-dimensional SQrites. 

And the same commitment we make to hardware, we're making 
to software. We have highly rated Logo and PILOT programs. 
Much of the well recognized MECC™ courseware and the Edufun™ 
Series from Milliken will soon be available. There are hundreds of other 
programs, including a wealth of public domain software for the 
Commodore 64 . Our newest additions are 30 early learning programs 
from Midwest Software. 

So you see, the all purpose Commodore 64 really is in a class 
by itself. 

For further information on the Commodore 64 and our 250 
Educational Resource Centers, contact your nearest Commodore 
Education Dealer. 
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Edufun and M ECC are trademarlcS of M ,lllken Pubhsh,ng Company and Minnesota EducatJOnal Compu ting Consort ium respectNtlly. 



WHY THE COMMODORE 64 ISN'T 
IN A CLASS BY ITSELF. 



THE 
MAKING 

OF 
CHIPWITS 

A GAME THAT TEACHES 
PROGRAMMING CONCEPTS, 

CHIPWITS IS AVAILABLE FROM 
EPYX FOR THE COMMODORE 64. 

HERE'S HOW THE GAME EVOLVED, 
FROM A VAGUE IDEA IN THE 
MINDS OF TWO MINNESOTA 

TEACHERS TO ONE OF THE HITS OF 
THE 1985 WINTER CONSUMER 

ELECTRONICS SHOW. 

BY KELL YN BEECK 

I t was the final day of the 1985 
Winter Consumer Electronics Show in 
Las Vegas, and Mik e Johnston was 
chatting with a television crew from 
The New Tech Times . Chipw it, the 
loveable li tt le robot w ith the red high ­
top sneakers, had emerged as one of 
the br ight stars of the show . The au­
thors of Chipwits w ere basking in the 
glow of recogni ti on from friends and 
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comp etitors alike. 
Word had spread about the new 

robot game during the first three days 
of CES, and now it was bathed in 
televis ion lights . The camera crew 
was shooting Chipwits for a show 
about so-called " breakthrough" soft­
ware - products that represented 
new dir ections for the medium . Mik e 
and his partn er, Doug Sharp, would 

SCORE 
1000 

later reflect on the warmth of their 
gam e's reception with mild astonish­
ment . Aft er all, less than six months 
before, they had still been working on 
an arithmetic game for a company 
that was on its way to ext inction, and 
Chipwits was little more than a vague 
idea about robots and ping pong . 

Chipwits wasn 't exact ly a rush job, 
but it wasn't "t en years in the mak-
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ing, " either. Au thors Doug Sharp and 
Mike Johnston started the project ear­
ly last summer when the steady flow 
of contract programming work they 
had enjoyed in M inneapolis suddently 
ran dry . 

They had been work ing toget her as 
consultants since 1982, when Doug 
was a stude nt in one of M ike 's classes 
at the University of Minnesota . Doug, 
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chip wit ( chip' wit) n. 1. A short, 
squat robot wearing sunglasses 
and red tennis shoes, and having a 
predilection for pie, coffee and 
computer disks. 2. Something 
suggestive of the endearing 
qualities of a chipwit; esp. in 
persons; as a chipwit off the old 
block, a person who is as loveable 
as a chipwit. 

a former elementary school teache r, 
and Mike . a doctoral student in com­
puter -based education , joined forces 
and started writing conversions of 
educational software for Control Data 
Corp oration and Science Research 
Assoc iates. It was good money for 
a whil e, bu t eventually other program ­
mers began offer ing to do the same 
work at a lowe r pric e. No problem, 

said Doug . Right , said Mike . We'll jus t 
wnt e a megahit computer game and 
becom e instant milljonaires . Isn't that 
what everybody 's doing these days? 

It takes guts to thumb your nose at 
a weekly paychec k and start pro­
gramming a game on speculat ion, 
hoping that eventually you'll find a 
publish er and make some money . But 
that 's exact ly what our heroes did . 
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M ike, 29, and Doug, 32, tu rned to 
th eir very professiona l w ives (a physi · 
cian and an edi tor) and said , " Listen, 
honey, we' re goin g to risk everything 
on a wild . irresponsib le fling at be­
coming softwa re sup erst ars "- or 
someth ing word ed for bette r effect­
and the die was cast. 

Mik e and Doug have very under­
standin g spouses. 

low mazes. react to new situatio ns 
and remember wher e it has been. A 
Chi pwit is as inte lligent as you make 
it . 

Of course, none of this had yet tak · 
en shape in the autho rs' minds as 
th ey contemplated their fi rst step to· 
ward softw are succ ess. It was Febru­
ary, 1984, and they st ill had three 
month s of work left on an arithm etic 

--- !!)~ 
Doug (left), Mike ( rig ht) , and friend (center) . 

That Robot Game 
For the uni ni t iated , Chipwi ts is a 

gam e that teaches child ren (and a se­
lect group of i nquisiti ve, trut h-seek­
ing. freedom-loving adults) the basics 
of com pu ter prog ram mi ng . In the 
game, you program a robot 's brain 
using icons that represent i ts various 
fun ct ions- turn left , move forwa rd, 
look for a door- then you watch the 
robot perform in a variety of adven· 
tures on your screen. Af ter view ing 
you r robot 's performance, you can re· 
tum to the workshop to im prove its 
program . 

Each adventure is a series of rooms 
fill ed w ith good objects and bad ob· 
jects . Pie, coffee, oilcans, and corn· 
puter disks are good . Chipwi ts love to 
eat t hese obj ect s. Elect ro-crabs, 
boun cers, and bombs are bad, and 
must be zapped or avoid ed . In order 
to cope wi th th e variety of things i t 
encounte rs, a Chipwit has a powerful 
array of commands which allow i t to 
explore rooms. recognize objects and 
decid e wh at cou rse of actio n to take. 
You decide how to put the commands 
together. At i ts sim ple level, a Chip­
wi t can move, turn , and look , using 
functions even a young child can un­
derstand . On the other hand. an ex­
pert ly programmed Chj pw it can fol· 
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dri ll game before they could start their 
First Big Project . It was ti me to begin 
discuss ing what tha t project would 
be. 

A t this point, Doug and Mik e re· 
ferred to Chipwits simp ly as "t hat ro· 
bot game ." In the game's origin al de· 
sign , one or two players were to 
program robots to compete against 
each other in contests like soccer and 
Pong . Doug pla nned to make the 
screen a " first- person" view wh ere 
you would see thi ngs from the robot 's 
perspecti ve. Asid e from th ese two 
id eas (w hich would later cha nge), 
most of th e game was st ill und efined . 
The authors we re sure of only one 
thin g : Thei r game would be educa­
tio nal. 

"Bot h of us are teachers," says 
Mik e. " We got into softwar e d.evelop· 
ment from an education al angle. We 
might be able to run off and do some­
thing that was purely entertain ment 
and make a lot of money, but we'd 
rather do something educa tional in an 
entertain ment context . I refuse to 
segregate those two thi ngs. As long 
as we do th is, we'll stay wi th educa­
t ional games.·· 

Their primary goal determin ed. the 
next decision confronting Doug and 
M ike was the choice of a theme. They 
already had a general topi c in mind , 

bu t they were having trouble narrow· 
ing it down . 

Several games influenced the au­
thors dur ing the early stages of Chip· 
wits ' development. games the pair 
admired and spent many hours play­
ing. Rocky's Boots and Robot Wars 
headed the list , and they share two 
thing s in common : Both are enter­
taini ng games that teach you some· 
th ing about computer s. Th is idea de· 
fined the type of game Doug and 
Mik e wanted to design. But what 
would be i ts theme? 

Doug argued for a robot game, fore­
seeing th e power and flexibili ty that 
would result . " I don 't like to sit at a 

liAfflE REVIEW 

CHIPWITS 
Computer: Commodore 64 
Publisher: Epyx 

1043 Kiel Court 
Sunnyva le, CA 94089 

Medi um : Disk 
Retail 

Price: Not avai lable 

E pyx has come up with a t.errific 
way to teach the basic concepts of 
how computers wo rk : a cha rmmg 
one-player game called C!Jipwils that 
can be played through eit her a JOY· 
stick or a KoalaPad. 

The starr ing charact ers are robots, 
16 of them in all . These loveable littl e 
characters are programmed by the 
player to negotiate variou s rooms and 
acc rue pomts . Different obJects are 
found m the rooms. includ ing otlcans. 
d isks, bombs, electro -crabs. and cof­
fee and pie. Some items are good : 
disks and oilcarrs are good and accrue 
points : pie and coffee are good and 
provide energy for the Chip w1ts Oth· 
er i tems are bad : electro-crabs 1111ure 
the Chip wits, and encount erin g a 
bomb is even worse : they destroy ro­
bots. 

Chipwit s i s contro ll ed larg ely 
through i cons. whic h makes i t ideal 
for younger players. Four pull-down 
menus are used : Warehouse. Work· 
shop, Games, and Optton s These 
menus are activa ted by dir ectm g an 
arrow-sh aped cursor to the desired 
menu and depressing the fire butt on. 
Holding down the button pull s down 
the menu , and selections are then 
made by movin g the arrow to the de-



comput er and have stu ff shoved 
down my throat ,·' he says . ''Too 
much educational software falls into 
that category . I liked the idea of cus­
tomiz ing a helper to lead me to the 
thing s I wanted to learn-creating my 
own teacher that knows the things I 
lik e and don 't lik e." 

Thi s would become the foundatio n 
of Chipwi ts-the idea of a robot that 
would teach you about programming 
while you taught i t how to survive in 
a series of games, a robot that would 
be both teacher and slave. You'd pro­
gram the robot with a special lan­
guag e, a set of symbols representing 
the functi ons it was capable of per-

SIXTEEN 
CHIPWITS 
ROBOTS 

"LIVE" ON 
THE DISK AND 
EACH MAY BE 

TAUGHT TO 
PLAY ANY OF 

EIGHT 
DIFFERENT 

GAMES. 

sired 1cem. Releasing the button acti­
vates your choice. 

A demonstration game is provided 
that intro duces Greedy, one of the 
Chipw its. who acts as your guide . 
Thi s demo ga me puts Greedy in 
Greedvill e, one of eig ht diff erent 
games that may be selected. This 
"Gr eedy in Greedville" game is an 
adventure that covers four individual 
rooms. Greedy and the other Chip­
wit s are capable of finding the door­
way s to move from room to room, pro· 

forming . This would reduce the high · 
tech jargon of computer programming 
to a set of visual images anyone could 
understand . 

Mike. too . saw the power of the 
concept . He explains, " When you ere· 
ate a Chipwit , the process is internal­
ly motivating . When you see an error, 
you know that it 's an error you made. 
So you 're motivat ed to fix it . The pro­
cess is also adaptive-the robots are 
only as good as you create them. You 
can't create anyth ing you don't un­
derstand, so you proceed at your own 
pace : · 

Whil e they set about putting the 
design on paper, the hunt for a pro· 

vided they are programm ed to do so. 
That's where the player comes in : the 
objective of the game is to program 
the Chipwits to negotiat e obstacles, 
scarf up goodi es, and traverse the dif · 
ferent rooms of each adventure . Oh 
yes- don 't forget to program them to 
eat all the pie and coffee they can 
because these foods provide energy 
for the Chipwits and the gam e is over 
when they run out of energy . 

The Chipwits are programmed m 
IBOL, wh1ch stands for Icon Based 

gramming language began . 

Going Forth 
Choosing a development language 

is never easy, especially when you're 
contemp lating a project for mult ip le 
computers . Doug and Mike planned 
to develop · 'that robot game,·· as they 
were still calling it, for several differ­
ent computers. Programming the 
game in assembly language would 
mean rewriting the game for each dif· 
ferent computer-a time-consuming 
process, · and time was a precious 
commodity . Faced wit h these restric­
tions , the authors narrow ed their 
choices to three high-level languages : 

REVIEWED BY TOM BENFORD 

Operating Language . IBOL provid es 
symbolic operators and argum ents , 
which are surprisirlgly easy to learn. 
When programmed with IBOL, the 
Chipwits can move. feel, see. smell, 
grab, zap, and rememb er thing s­
even sing songs! 

IBOL has symbolic operators which 
will direct the robot to look for things, 
move or turn , smell for an object (like 
coffee or pie). feel for an object, pick 
up an object . or zap an offending ob· 
ject . A "coin -flip " operator is also in­
cluded so the Chipwits may "flip a 
coin" to decide on its next course of 
action. This feature is valuable in 
teaching the principles of computer 
randomization. 

Another novel feature is th e "boo · 
merang," which functions much lik e 
a GOSUB in BASIC. It allows the pro­
gram to return to the main panel from 
a subpanel at any time. This operator 
especially comes in handy on the 
more complex play levels. 

Complex movement and operation· 
al patterns may be created and stored 
using the "save" operator. Thr ee 
memory stacks are provid ed , one 
each for numbers , moves, and things . 
Each stack will hold up to 256 argu· 
ments, so highly complex programs 
are possible, and adding an item to a 
stack will cause the top item to move 
down one place in the stack. This 
feature is useful for understanding 
how memory is managed inside a 
computer. 

The symbols provided in IBOL are 
used to create the programs for the 
Chipwits . The programming is done 

Continued on pg. 122 
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Pascal, C. and fort h. Mavericks are 
mavericks (one of Doug's favorite pas­
t imes is cross-country skiing m the 
middle of the night at a Minneapolis 
golf course). so they chose the maver­
ick of computer languag es Forth 

While that decision wa s being 
made, the aspuing arusts assayed 
their next game -design problem . 
They knew Chipwir.s would be a robot 
game. bUl they weren't sure what to 
do with the robots Simng down wi th 
a blank sheet of paper. the partners 
med to come up with a hst of scenar­
ios in which general-purpose robots 
could compet e 

Perhaps, th ey thought, the game 
could include a vanecy of scenarios 
appealing to a broacl range of people. 
And 1f JL was successful they could 
keep coming out w ith now sconano 
d isks ad rnfm1tum, disk after di sk. un ­
til the robot game had 1,001 different 
scenario disk s They'd be famous. 
And ric h. Rich and famous. 

Brains storming . 11nag inations in 
high gear, Doug and Mik e scribb led 
down the places where robots might 
be able to compete. A soccer field. 
offered Doug. A t.enrns court , sug­
gested M ike. A racetrack . An obsta­
cle course. A battle arena. Mazes. 
The list began to grow . 

Before long, the list assumed epic 
proport ions. The pa1f of programm ers 
had enough id eas for dozen s of 
games. Trouble was, they were plan­
ning to wme Just one game. Reahty 
began crinkling the edges of their ex­
citement. No ordinary general-pur­
pose robots would be able to function 
in such a large vanety of situations 
These robots would have LO be mtelh­
gent . 

The calendar on the wall read 
" March ." How could they create a 
language powerful enough to pro­
gram imelhgent robots for so many 
different env ironments and sull get 
thei r game out m ttme for Chn stm as? 
The answer was apparent . Th ey 
could n't. Now . Mi ke and Doug really 
had a problem. They would have Lo 
narrow the game's scope withou t nar­
rowing its appeal , and that was a call 
order .. 

"That robot game" was beginning 
to look like a misdirected concept . A 
good idea w ith nowhere to go. Then 
Mik e came up w ith a soluli on. 

It was prett y simp le, really. But i t 
solved three problems w ith one bold 
stroke. In the first place, Doug and 
Mik e needed a way to make thei r 
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"Mike and I are not 
'traditional' 
programmers. I guess 
you'd say that we do 
'folk programming.'" 

game different from everything else 
on the market . Not just out of the 
ordi nary, but unique . Doug and Mike 
knew they faced high odds against 
finding a publisher, and even higher 
odds against success once the game 
was pub lished. The educat ional soft­
ware market is crowded, and they 
wanted Chipwits to stand out from 
the compet i tion . 

In the second place, they needed 
an environment for the robots that of· 
fered a range of int erestin g possibi li ­
ti es. Contests li ke soccer and Pong 
offered nothing more than a set of 
pre di ct ab le inte ra ct i ons wi th a 
bouncing ball . And finally , they need­
ed something they could program in 
less than six month s. 

Adventures . That was Mik e's solu­
uon. Adve nt ures w ith a single , soli­
tary robot . Instead of programmi ng 
robots to compete against each other 
on a soccer field . why not program 
one robot for an advent ure? Each ad­
venture could be a series of rooms 
filled with different objects or charac­
ters. The robot would need tO be able 
Lo recogmze and interact with them 
successfully. Tlus framework was 
flexible enough to include many pos­
stbilities. yet sim ple enough to pro­
gram m a reasonable amount of time 

AL last, the project was defined . 
Now they could start hllmg m the de­
tails . The month of Apnl was spent 
developing the language that would 
control the robots. Or. to be more pre­
cise, certain snipp ets of April were 
spent this way . All of the design work 
on Chip wits was earned out whi le 
Doug and Mike finished other pro­
jects . 

The ari thmet ic game was finally 
complete d in May , and Doug began 
programm ing Chipwits on a full -t ime 
basis. He liked Forth immediately. 
The unstructured environment of the 
language appealed to Doug 's sensi-

bili cies. He claims Forth lets you get 
close t0 the machine. Of course. he 
also insists that hi s toast no longer 
bums an d that his car alw ays starts 
on cold mornings now that he is pro­
gramm mg in Forth . 

As former teachers. the authors of 
Chipwir.s take an unusual approach to 
programmi ng. Doug explains, " Mike 
and I are not 'tradit ional' program­
mers. We were never trarned in com­
puter science and we probably do 
things a lmle differently I guess 
you 'd say that we do 'folk program­
mmg.'" 

Doug wrote his first program while 
employed as a flfth grade teacher in 
Minnesota. Taking a computer home 
on weekends, Doug taught himself 
the rudime nts of programming so that 
he could instruct his young charges 
how to master Lhe intr icacies of the 
meandering GOTO, the ubiquitous 
IF/T HEN and the indomitab le FOR­
/NEXT. 

M ike's first exposure to compu ters 
came at the University of Texas. A 
F'rench and linguistics major, Mike 
was given the task of designin g Ara­
bic script on a graphics Lerminal for 
use in teaching students how to wri te 
in Arabic . "Play ing wi th compu ters" 
was so much fun that he started dig­
ging i nto wastebaskets. looking for 
passwords on disca rded pri ntouts. IL 
was the only way a French maior 
could get computer time . Soon. Mik e 
began learning how to program and 
by the time he graduated, he was an 
expert . 

While Doug went ahead with the 
game. Mike accepted one last pro­
gramming contract. Suppressing his 
eagerness to work on Ch1pw1ts, he 
recognized the need to keep money 
coming in while Lhey worked on the 
project. 

As the month of June amved, two 
tlungs happened that would have a 
tremendous effect on the game . The 
first took place as Doug and his w ife 
lnga drove from Mmneapoh s to PhLla­
delphia for a wedding . Somewher e on 
1-80, the lit t le robot with the shades 
and hig h-tops came into the world . 
While Inga drove, Doug skelch ed ro­
bots on a note pad. Usmg only one 
sheet of paper. he fill ed every corner 
with robot drawings until he was sat­
isfied with his design. 

Neither Doug nor M ike had tr ied to 
design robots for their game before 
this mom ent , and Doug ·s design 
would remain unaltered henceforth . 



Although he had yet to receive his 
name, Chipw it had arrived. 

June 's other momen tou s event 
came as a jolt to the budding game 
designers . They had hoped that no 
one else would thmk of producmg an 
educational robot game, at least not 
until long after Ch1pw1ts was safely on 
the shelf at the computer stare in your 
neighborh ood. But the June Consum­
er Electronics Show brought the an­
nouncement of a new game called Ro­
bot Odyssey. 

To M ike, wh o had feared that 
someone would beat them to the 
punch , this was the worst possible 
news. ' 'I was a litt le skeptical of our 
chances from the start , and the an­
nounc ement of Robot Odyssey in 
June shook me up. I said to myself. 
'Gee. we've been scooped.· But we 
int ent ionally never looked at it , and 
we just started working harder. " 

Nothing could have provided more 
effective motivation . Mik e and Doug 
redoubled their efforts, and soon, a 
diminutive besneakered robot was 
wh eeling around on the compute r 
screen. In lik e fashion , the robot's 
control language was takrng shape. 
The form of the languag &. evolved as 
the game progressed; when the au­
thors knew what the rooms would 
look Like. they could then visu alize 

Chipwits got his name 
one day when Doug 
was reading letters to 
the editor in a 
computer magazine. 
For one reason or 
another two words 
stood out from the 
final paragraph: 
"chip" and "wit." 

derstand . People think in pictures. 
and Mike had theorized that since 
computer programming is a thought ­
intens ive process. people would be 
better able to grasp its concepLS if 
they were represent ed by symbols in­
stead of words . 

Thus. the robot 's command LO 

"look" would be symbolized by an · 

~(;; ---------------

~~ ~~ 
Mike (left) ond Doug (right) se t the ChipWi t tr ap. 

how the robot would move around in ­
side the rooms. and so forth A set of 
symbols began emerging , mcorporat ­
ing the basic pnnc1ples of computer 
programmm a m a graphic language . 

This had been their goal from the 
beginn ing . to translate the technical 
comm ands of programming lan ­
guages mto the language of pictu res. 
a language that people can easily un-

eyeball, "smell" would be represent­
ed by a nose and lhe " feel" command 
would be a hand with the mdex finger 
extended as if to touch something . 

At this point , the authors felt their 
new language should have a name. 
" We wanted a name for the language 
that was a play on words. " says Mike . 
One of the robot 's command s sug­
gested an obvious possib ili ty . " IBOL 

seemed li ke a cute nam e, so we 
adopted it. But we never really final ­
ized what it stood for." he adds. " In 
fact, to th is day we don 't know what 
it stands for-maybe Icon-Based Op­
erating Language ." 

It was also lime for "t hat robot 
game" to receive a name. The part­
ners say they never sat down and 
tried to think of a name , never made 
lists of possibilities. and never tossed 
names back and forth to cry them out. 
Instead. Ch1pwits got his name one 
day when Doug was reading letters tO 

the editor in a computer magazine . 
One lette r in particular held his atten ­
tion. And for one reason or another, 
two words stood out from the fi nal 
paragraph. 

"Chip" and · 'wiL." 

Serendipity 
Thin gs were movi ng quick ly as Au ­

gust arrived Enough of the game was 
functionin g for Doug and Mike to 
start showing it to publishers. Before 
they dld that, however . the pair de· 
c1dcd to talk to an agent . 

Contactmg the Robert Jacob Agen­
cy of Thousand Oaks. Cahforma. the 
two authors asked a few quesuons to 
find out if working with an agent 
would make their task any easier. Bob 
Jacob convmced them that yes, he 
would not only make their lives much 
easier, but he would also make them 
rich and famous. Doug and Mike gave 
theH new agent a copy of Chipwits 
and settled down for the long wait 
whil e he started making the rounds of 
softw are companies . 

I-le foun d a pub li sher with in a 
week. 

To their astonishment, not one but 
two companies showed an im mediate 
interest in Chipwits . Th is was ex­
t remely fortu nate , since M ike and 
Doug hoped to release their game in 
tim e for Chr istmas. 

Epyx, one of the companies inte r­
ested 1n the game, negotiated for the 
rights LO the Commodore 64 version, 
promising to release it as soon as it 
was finished , probably in January or 
February . 

Back 111 Mirmeapolis. Doug began 
putting the hn1shmg touches on the 
game . One of the last problems he 
and Mike faced was narrowing down 
the list of objects that would appear in 
the rooms. There would , of course, be 
several menacing objects for the robot 
to avoid, like bouncers and elect ro-

Co11ti11ued on pg. 122 
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F By Howard Millman 

aced with mounting losses from pirates, publishers are 
employir1g increasingly sophisticated software security 
schemes. And hackers gamely rise to the challenge by 
eagerly breaking the codes. To pirates it's a contest, to 
users a "convenience," to publishers a crime. Can 
everyone be right? 

Software Snatching: 
Larceny at Arm's Length? 
Mo st softwar e snatchers fit into one 
of three types . l<irsl is the user who 
casually copies a disk using a com­
mercial "archival" copy program . 
Th ese copies, m turn , are generally 
given to friends or exchanged among 
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user group member s. These pirates 
are not professionals and generally 
their under lying motive is in getting 
something for nothing . 

Although the losses from these ca­
sual exchanges are by no means triv­
ial , the frequency of these all too com­
mon transactions usually preclude 
prosecut.ion. Reluctantly , publishers 

tolerate the frustrating losses. They , 
like the record industry , recogni ze the 
irritating inevitability of lost income 
because of these part-time softwa re 
shopWters . 

There is a second category of disk 
duplicator : the seriou s users who 
copy programs exclusively to back up 
their own important data and pro­
gram disks. These users are not pi­
rates; if dupli cated disks are not sold 
or exchanged, but archived, then i t's 
not piracy . The third brand of pirat e is 
of far greater concern-the whol esale 
bootlegger who copies a program . 
photocopies the manua l, and sells 
them for profit . 

Often hundreds , sometimes thou­
sands, of illegal copies flood the legiti ­
mate market . Precisely because of the 



potentially exhorbitant losses, pub­
lishe rs will vigorously pursue pros­
ecu tion to recover lost revenue . And 
with the FBI's help available in inves ­
t igations, publishers are often suc­
cessfu l in winning convictions . Wit h 
fines running as high as $50,000 for 
repeat offenders, a bootlegger has to 
peddle a pile of programs to pay that 
penalty . 

Although bootleggers are a numeri ­
cal minority among pirates, their im­
pact is disproportionate ly great . Why 
are they so successful? Why, beside 
cost savings, do legitimate users 
knowingly buy black market copies? 
Part of the blame apparently lies with 
the industry itself. 

See if this sounds familiar . You (or 
an acquaintance) purchase a program 

that doesn ' t perform as expected . 
Maybe it 's a game that tires , a word 
processor that plods, or a utility that's 
tedious . Or perhaps the hype on the 
box was mis leading, the advertise ­
ments too glowing, or the salesman 's 
assurances too promising . But the 
botto m line is that you feel mi sled. 
You paid good money and bought a 
gripe . The result is that you 're not so 
willing to pay that kind of money next 
time around . And you're susceptib le. 
then, to pirated software . 

Maybe if retailers wer e mor e 
knowledgeab le. demo disks more 
readily availabl e. and advertisements 
more specific-so end users were 
more secure about purchas ing soft ­
ware-pirating wouldn 't be so lucra ­
tive. Or mayb e it wou ldn't be so prev-

2:: 

alent if disk duplicators didn 't view it oil 
as a victimless crime . In their eyes, l 
every software publisher shares one 
common feat ure- they 're all a re­
mote , intangib le non-entity . It 's easi-
er to defraud at a distance . 

And how do publishers react to 
these ripoff s? Do they price their 
products higher? You bet ! Industry 
sources estimate that software costs. 
in a truly utop ian market , would be 
reduced 20% to 40% below current 
pr ices. 

And Now a Word from the 
Sponsors 
Lindsay Swartz , Director of Corporate 
and Legal Affairs for Batte ries Includ ­
ed, would like to see the stalemate 
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broken . As testimony to their com­
mitment, they have released Home· 
pak, a non-prot ected integrated soft ­
ware package retailing for a modest 
$49.95. By offering three popular pro­
ductivity programs at a compet itiv e 
pric e, th ey hope to reduce the incen­
tiv e to dupl icat e programs. 

Industry estimates claim that between 
four and ten illegally copied programs 

At the time of our discus sion, Ho­
mePak hadn ' t been released long 
enough to accurate ly gauge their ex· 
periment's imp act, so M r. Swartz de· 
clined to offer predictions on similar 
futur e releases. " The jury is still out. " 
he cautiou sly notes. 

But Batt eries Included can afford to 
be gracious and daring . They deal pn · 
maril y in productivity programs-the 
kind that often arrive w ith fairly ex· 
tensive docum entation . Paradoxical­
ly, although hack ers will pat iently 
wait whil e a 1541 laboriously decodes 

are circulating for 
every one sold. 

and copies a d isk, they balk at photo­
copyi ng the manual. 

At times , even without docum enta­
tion, you can still use a program by 
asking judi cious qu escions on t he 
custom er support hotline . But unless 
you are the registered owner duly list· 
ed in the distributo r's data base, you 
probably won 't get your quest ions an­
swered. 

·While all this makes a great argu· 
ment for unprot ecting productivi ty 

Disk Protection-A Prilner 
Most of the dozen or so copy protection schemes presently in use rely on 
forcing errors into the disk's read/write tracks . Okay, what does that mean? 

Commodor e's standard disk format divides each disk into 35 tracks , and 
each track contains from 17 to 21 sectors. Each sector begms with a header 
that contains sync marks, disk ID's, track and sector identification, and a 
checksum . No two headers are exactly alike. 

By deliberately introduc i ng ID. sync, or checksum errors into certain 
tracks , the program tends.to abort during a load. 

But why then doesn't the protected program crash? Because the program 
first recodes the 1541 's random access memory to accept these errors and 
not report them to the 64's command channel. An error 1s only an error if the 
1541 's microprocessor says it is. 

These programs are uncopiable since a standard copy operation does not 
incl ude a reprogramming of the 1541's RAM , redefining just what is or isn' t 
an error. And the 1541 dut i fully refuses to copy an error unless it receives 
prior instructions to do so. 

Now, enter the copy program . This seeks and identifies the errors (type 
and location). reassures the 64 that's all well-even though these errors are 
present-and to carry on with the task. But disk-track errors are yesterday 's 
news . Far more sophisticated methods have been recently introduced . Let 's 
look at two of them. 

The first records data on a "non -existent" track 36. Since Commodore's 
disk operating system routinely reads only to track 35, anything past that ls 
ignored-unles s the RAM is first reprogrammed to read beyond. 

The second method is the only one presently uncopiab le. Trus extremely 
sophisticated system relies on density-bit changes . 

Here, briefly , is the way it works . Data is recorded onto a disk in a certain 
standard way or, restated, in bytes per inch . The 1541 expects to see a 
certain density in a certain sector. By deliberately varying the density 
within a sector , an error condition 1s generated . 

But why is this method so effective? Because, unlike the disk errors. 
density changes are variable. The publisher decides on the degree of 
deviation . It's a combination lock that only the publisher can open. So far. 

Steve Schwebel , Micro-W 's resident code cracker , is developing an artifi ­
cial intelligence routine to identify , locate, and analyze density bit changes . 
But, at least for the moment , publishers still hold the upper hand in the 
continuing cat and mouse game of copy protection . rB 
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Undsay Swartz of Batteries Included: ''The Jury Is 
still out" on their unprotected Homep.,k software. 

softwar e, wh at about games? There, 
very oft en. customer support is usual· 
ly limited to warranty replacements 
only. And the minimal instructions 
are almost common knowledg e, cer­
tainly for the more popular packages. 

" Gam e publ is hers ," says Mr . 
Swartz knowin gly , "a re taki ng a beat· 
ing ." 

Barry Sh atw e ll, formerly of 
Timeworks , and Vic Schiller a corn· 
pany VP, agree. And Shatwell adds, 
"Users who pirate software are the 
ones not lik ely to have bought i t in the 
first place. But for free, they can 't re­
sist the temptat ion to add another 
game to th eir library ." 

For thes e reasons, Spinnaker Soft­
ware, a long established publisher of 
entertaining educationa l softwar e, 
protects all their releases. Ted Tread · 
well , Spinn aker' s quality assurance 
manager, feels that doing otherw ise 
would resul t in significantly fewer 
sales and inn umerable illegal copies . 
Furthermor e, he sees no alternativ es 
on the horizon . Dongles and duplicat e 
master disks di sproportionat ely in· 
crease the cost of softwar e. 

= 



Two Alternatives 
I n attempting to still user comp laint s. the industry has tned two alternative 
prot ectio n methods: dongles and dual master disks. Whil e they solve some 
problems, they create others, and so far neithe r has been used extensively. 

Dongle s are electronic ·'keys,'' usually inserted in a joystick port. Dongles 
are really an encrypted ROM chip containing instructions the program 
requires to load and run . Once the dongle's in place, you can make as many 
backup s as you need because it's the dongle. not the software, that's 
protected . 

As with all things, there are disadvantag es here too. Most evident is the 
$5.00 to $10.00 additiona l cost. For software retailing near the $30.00 mark, 
that additional cost 1s disproportionate . And what happens if you lose your 
key? Well , you can still get a replacement , but it may be expensive- as 
much as $35.00. 

Anoth er attempted solution is dual master disks . Supplied with two 
orig i nals, you have an immediate backup should one fail. Furthermore, if 
one is damaged. you can retu rn it for replacement whil e using the other. Of 
course. there are unscrupulous users who view the second master merely as 
a convenient pre-made copy . 

There remains yet a third alternative, one based on mutual trust , For 
serious users who cannot afford to be down, some publishers will send a 
duplicat e maste r upon payment of a nomin al handling fee (usually $5.00). 
Writ e to your program 's publisher explaining your specia l circumstances. CB 

Reading the Fine Print 
Spinnak er occasionally, like all other 
publ ishers I spoke with , prosecut es 
licensing violations wh en adequately ' a:;, ..... ~ 
provok ed. So Just what constitutes a 
violation? For mstanc e, are multi -user 
systems in schools illegal? 

" Deftmt ely not, " says Batt eries ln ­
cluded 's Swartz . "As long as the disk 
isn 't copied . it' s legal. " In fact , they 
encour age group use, wisely viewi ng 
it as an mvestment . "Aft er all ." he 
contmu es. " users tend to buy soft-
war e th ey know and are satisfied 
with." 

A similar perspectiv e was voiced 
by Timeworks. They , in fact , are 
showin g their active support of edu­
cational networking by mtroducing 
School Paks. a mark etmg promo ti on 
h1ghlightmg specially pri ced pack­
ages for volume buyers. 

"U sers who pirate software 
are the ones not likely to 
have bought it in the first 
place. But for free , they 
can't resist the temptation." 

Vlc Schiller of Tlmeworks: Game publishers are 
taking a beating. 
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But Bill Rosen of Simon & Schuster 
casts a cocil light on multi-user sys­
tems. Says Rosen, " That 's definit ely a 
violation of our present lic ensing 
agreement.· · He adds though , that Si­
mon & Schuster (as well as Prentice ­
Hall) is considering revisin g their poli ­
cies and will likely offer site licensing 
agreements shortly . Other publish ers 
of educational software , however , re­
main firm in th e ir oppos ition to 
networkin g . 

In a sense then, using software in a 
multi-user syst em may not seem 
much different from borrowing a book 
or record from your library . Put since 
it' s the publish er that determines the 
limitations of the lic ense (you eith er 

accept 1t or you don 't) , I'd recom­
mend that you read the agreement or 
check with the program' s pub lisher 
before purchasi ng the software . 

To Market, To Market 
Retailers have as much at stake as do 
publish ers. since rampant duplication 
also deprives them of income. And 
the ir perspective on copy protecti on. 
not surpri sing ly, closely parallels the 
publishers ·. 

Let 's return , for a mom ent . to our 
utopian marketplace, and consider 
the pandemonium 1f all copy protec ­
tion w ere magically removed from 
dis ks. When I asked thi s quest ion of 
several software dealers, their almost 
unanimous response was best stated 
by Bob Signer , owner of the White 
Plains, New York, Softwar e Link . 

He pred icted that the immediate 
resu lt w ould be like free ca ndy : 
countless users would copy practical ­
ly everything in sight . But then as the 
novelty wore off. the market would 
stabilize . Eventually lower pr ic es 
wou ld allow more users to purc hase 
more programs for the ir dollars . Pira­
cy. whil e it would never comp letely 

R emoving copy 
protection across the 
board would be like 
offering free candy: users 
would copy everything 
in sight. But then, the 
market would stabilize. 

Retailer Bob Signer: Piracy would eventually 
diminish if software prices came down. 

disappe ar, would diminish sig nifi­
cantly . 

Some retailers feel that most pirat ­
ing is done by younger users to whom 
$30.00 or so is considerably dearer 
than to the more afflu ent adults. True, 
but that's only one of several explana­
tions . 

The thre e reasons cited most often 
are cost avoida nce , d1ssat1sfaction 
with earlier purchases, and elimina ­
tion of possible damage some disk 
protection schemes inflict on certain 
expensive disk drives . (All that chat­
tering you hear when loading certa in 
prog rams is the drive's read/w rite 
head frantica lly rechecking errors or 
searching for non-existent tracks.) 
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M icro-W, the company famous for its 
Clone Machine copy program, readily 
admits it is scorned by other softwar e 
publishers. 

Stick and Stones 
Lou Ploch, the much mahgned presi ­
dent of Micro- W, the Butler, New Jer­
sey , fir m famous for its Clone Ma­
chine copy program, readily admits 
tha t his firm is scorned by other soft­
ware publishers . 

For all the many insults. Lou and 
Mi cro -W have wi thstood , he insists 
they arc simply provid ing a needed, 
perfeclly legit imate service . "Sure, " 
he observes, "yo u can always obtain 
replacement disks from the vendor for 
a small fee, but what happe ns when 
the vendor is bankrupt or has disap ­
peared, then wh at do you do?" 

He sees his product as the elect ron­
ic equiva lent of a photocopy machine . 
Says Ploch, "No one scorns Xerox , or 
the mak ers of video cassette record­
ers, and they exist prim arily to make 
copies. 

He feels the greatest threat to soft­
ware publi shers is not the occasiona l 
copier, wh o usually makes JUSt one or 
tw o copies for arch1vrng or exchang· 
ing with friends, but the wholesale 

Disk Drive Silencer 
Some heavily protected software 
raises considerable havoc with disk 
drives . To minun ize all the grinding 
and chatte ring , type in this short BA· 
SIC program : 

10 OPEN 15.8, 15 
20 PRINT #15 ,"M-W".CHR$( 106) 

Mlcro-W's Lou Ploch: "No one scorns Xerox or 
makers of video cassette recorders, and they exist 
primarily to make copies." 

bootlegg er. He emphasizes that Clone 
Machine . or for that matte r any com­
mercial copy program, just isn't suit· 
able for that kind of use- i t simply 
tak es too long to make dozens or hun· 
dreds of copies . 

Paradoxically, Mic ro-W also pub· 
lishes · 'legitimat e" softwar e and it is 

M icrotechnic 
Solutions found their 
unprotected 
te I eco1n1nunications 
progra,n posted on a 
West Coast electronic 
bulletin board. 

copy protected. l asked Ploch 1f he 
wasn' t being a hypocme. He replied 
th at most of th e software is just pub· 
lished, not writt en, by Micro -W, and 
i t is the author s' wishes tha t the soft · 
ware be protected , not his . 

3o g~~:~)~HR$( 1)CHR$(133) Try and Try Again 
RUN M icrotechn ic Solution s' president , 

When the READY prompt appears. Joe O'Ha ra, is a man caught in a 
load your disk according to the pro· crossfire. He. lik e numerous small 
gram 's instructions . Most. If not all, of publishe rs. is being pulled in two di· 
the head's forced repos1t1oning will rectio ns at once . 
be eliminated . DI He rema ins calm while recalling 

.__ _ _ ___ ________ __. the frustrati ons and disappointme nt 
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he felt afte r finding his unprotected 
telecommunic ations programs posted 
on a West Coast electronic bulle t in 
board . A~er he took legal actio n to 
have them removed, his later releases 
were copy protected . 

That , in turn, led to customers 
comp laining they w ere being unfa irly 
penalized for the act ions of an incon· 
sider ate few. They wanted backup 
capab ility, and they objected to wai t· 
ing for replacement disks when the 
original was accidentally damaged. 
Busin esses were especially ir ritated 
by re st ri ct iv e copy protect ion 
schem es. 

Facin g Jost sales in a condemned 
whether -you-do-or-you-don't scenar· 
io, Microtechnic Solutio ns has again 
reversed its policy, and it s latest re­
leases. Smart Terminal 64 and Sixth 
Sense. are unprotected . 

Toda y, med from racing to keep 
ahead of the cloning programs. and 
respondin g to in creasing pressure 
from users, Micro technic Solutions 
prefers to concentrate on research 
and development efforts to improve 
their product. An d even resignin g 
themselves to some inevi table losses, 
they 've cha rted a tentative course of 

Joe O'Hara, Mlcrotechnic Solutions' president: 
Caught in the crossfire. 

O'Hara's reasoning 1s si mp le : 
" Disk copy progra ms." he says, " are 
abundant, cheap, and sophist icated . 
Those users who will copy a program 
will likely do it whether or not it 's 
prote cted .'' 

And so 1t goes. Each faction in the 
fracas-p ub l ishers. users, hacker, 
and pirat e-sees the issue from their 
own perspective . 

Will these issues ever be reconcil ed 
and resolved? While I hope so, I also 
doubt 1t . For the foreseeable future , 
we're all fixed players in an· endless 
game of hide and seek. DI 



ADAPSO Briety Cheryl Pete~on 

~ 

ADAPSO. the Assoc1at1on 
Processing Service Organiz at ions. 
has started a campaign to cut down 
on software piracy among business 
users. A tour-point plan developed by 
the group would curtail theft by edu­
cating the public about the issue, by 
sponsoring legislation to help protect 
the interests of software vendors, by 
helpmg software companies in law­
suits against copyright infringers and 
license-agreement violato rs. and by 
standardizing a hardware method of 
software pcotect1on. 

As part of the ir educational pro­
gram, ADAPSO is seeking memb er 
corporations who will distribute pam­
phlets (supplied by ADAPSO) to their 
employees who use computers . 
These pamphlets. entitled "Thou 
Shalt Not Dupe," define piracy and 
outline a company policy opposed to 
copying or illegally using software . A 
policy statement in the back of the 
pamphlet serves as both a guide and 
warning to employees. emphasizing 
that v10lat1ons of U S. copyright law 
can result in c1v1I fmes of $50,000 or 
more and can lead to irnpnsonme nt if 
criminal charges are upheld . 

ADAPSO 's members are also lob­
bying for stronger protection of soft­
w are via the copyr ight laws and 
through stricter enforcement ef Ii· 
censing agreements . As it stands 
now, in -package licensing agree ­
ments are understood by the software 
companies to have the same validity 
as any other contract signed by two 
parties. These "shri nk -wrap li­
censes '' usually state that upon re-

ceiving and opening a software pack­
age, the purchaser becomes bound 
by the terms of the lic ense. Such li ­
censes. however, have not been ade­
quately validated in a court of law . 
This 1s partially because copyright in­
fnngement suits are seldom brought 
in the software business . When cases 
are filed, the offending company will 
generally settle out of court . Several 
state legis latures are cons idering · 
laws to help protect software vendors 
and ADAPSO members are lobbying 
LO help this effort . 

In relation to this. ADAPSO has 
Joined with MicroPro International 
Corporation in bringing a lawsuit 
against Wilson Jones Company and 
its parent company Am erican Brands. 
Inc., for copyright and trademark in ­
fringements. Wilson Jones allegedly 
copied and distributed bootleg copies 
of WordStar. Mai/Merge and Spel1Star 
among its employees and to others 
outside the company . In asking for 
damages from a Fortune 100 com­
pany, ADAPSO hopes to focus media 
aLtention on the problem. Simil ar law -

su1ts against other companies are be­
ing considered, as well . 

As a final measure in prot eotirl g the 
right s of softwa re vendors and au­
thors. ADAPSO is sponsoring confer­
ences to standa rdize a hardware key 
system that will make illegal copies of 
softwa re unusable . By attachm\J a key 
ring to an RS-232 port (commonly 
found on most microcompu ters), it's 
possible to create a software/hard ­
ware combin at ion that won 't work 
without a proper key inserted int o the 
key nng . The vendor markets the key, 
the software, documentat10n and 
support as a package . 

There are several steps to be taken 
and a few hurdles to be overcome 
before such a Software Authorization 
System can be impl emented. A stan­
dard must be developed, so that one 
software company 's software and key 
won't interfere with another's . By 
careful plannirlg in the early stages. 
the system can be set up so that 
many different software packages can 
be run simulta neously . the software 
can be run from any dn ve within a 
comput er system and will function 
properly when run on a mult i-user 
system. 

David Sturtevant, senior directo r of 
Public Communications for ADAPSO. 
explained the organization's goals: 
"Our purpose is to bring the vendors 
and users toget her to create a system 
wh ere good softwar e can flourish and 
the users will continu e to get good 
produc ts at reasonable prices . We 
don't want to inconv enience users 
unnecessarily, but we don't want 
software companies going bankrupt 
because of stolen inventory " 

"A similar situation threatened the 
retail irldustry a few years back. Sho­
plifting was eating into profits so bad­
ly that somE::l companies feared for 
their financ ia l life. Now shoppers are 
used to seeing locks on display cases, 
plastic tags that must be removed be­
fore clothes can be taken from a store, 
even fur coats chained to the racks. 
There's a small amount of inconve ­
nienc e for the buyer ; a large inconve ­
nience for the thi ef.' · 

For more in formation on ADAPSO, 
the software piracy problem. the Soft­
ware Authorization System, or to ob­
tain copies of "Thou Shalt Not Dupe," 
contact 

ADAPSO 
Suite 300. 1300 North 17th Street 

Arlirlgton, VA 22209 
or phone: (703)522-5055 tl 
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A BUYER'S 

Gu1DE To 
MODEMS AND 

TERMINAL 

SOFTWARE 
BY TOM BENFORD 

The ability of a computer to trans· 
mit data to and receive data from oth· 
er comput ers is dependent on two 
factors-on e is hardware , the other is 
software . 

Modem s take care of the hardware 
end- the actual physical linking of 
the computer to a telephone lin e. 
Here, we cover what a modem 1s, 
what it does, and what features are 
desi rable to have in a modem . Five of 
the most popu lar Commodore -com­
patibl e modems are also reviewed, 
and a comparison char t of the ir fea· 
tures is included . 

Terminal programs provide the 
necessary settings and controls to ac­
tivate the otherwise dead modem. 
The terminal software section of this 
article explains what is necessary to 
accomp lish this, disc usses user· 
friendlm ess, and lists desi rable con· 
vemence featu res. Ten of the most 
popular (and unique) terminaJ pro­
gram s are reviewed, and a feature· 
compari son chart is also includ ed. 

While all the modems covered here 
come with some sort of termi nal soft· 
w are, it is often desirable to purchase 
a separate terminal program to get 
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the most from your modem Also, 
some of the softwar e discussed here 
offers other features , such as word 
proc essing, in addition to communi­
cation s capability . 

Regard less of which modem/ter ­
mrn al package you decide upon , 
you'll hnd that there's a whole new 
world of computing out there waiting 
for you-o ne that's sure to provide 
you w ith many hours of fun and en· 
richm ent . Enjoy it- i t's only a phone 
call away! 

MODEMS 
A modem is a devic e that takes 

data signals from your computer and 
modul ates them into a form that can 
be transmitted to other computers 
over ordinary telephone lines. Like­
wi se, the modem can also receive 
data from othe r comput ers and de­
modu late it. Since the modem can 
MO dulate and DEModulat e data sig­
nals , the name modem evolved . 

Using a modem allow s your corn· 
puter to telecommuni cate with other 
computers. This practic e is also 

called telecomputing - the terms can 
be used int erchan geably . The impor­
tant thing to rememb er is that the 
modern prov ides the hardware link 
necessary to access other comput ers. 
It acts as a " passport " into a now 
umvers e that's chock full of informa ­
tion . 

In this new un iverse, you 'll be able 
to access i nfor mat ion from data 
bases. get the latest stock price s, 
check ai rline schedules . send and re· 
ce1ve electro mc mail (E-mai l), make 
purcha ses from merchants offering 
"shop -by-computer" services , do 
your banking , or go to school. If you 're 
an "e lectronic cottag er," then you 
can even go to work via a modem ! 

Telecomputing also allows you to 
exchange ideas, information . and pro· 
g rams with other comp ute r users 
through the computer it self. You can 
access bulletin board systems (BBS's) 
and post or read messages. buy or sell 
it ems throug h the "e lect ronic classi­
fieds," or "c hat" with the SYSOP 
(systems operator ). Local user groups 
frequently operate free BBS's, and 
these are not only fun but also a great 
source of comput ing information for 
the novice. Often t hey' re also a 
source for gett ing the phone numbers 
of other bulletin boards around the 
country . 

In addit ion to making the entir e 
world accessibl e by computer . mo­
dems have also served to make com ­
puting a social event similar in some 
ways to CB or ham radio . There are all 
kinds of bulletin board systems out 
there offering all kinds of activities 
and services - games, information 
downloading, program exchanging , 
even dat ing or match -making ser· 
vices to help you meet people of simi ­
lar interests . 

But modems are what make it all 
po ssi ble. Modems have changed 
computing from a solitary activity to 
an interactive one. Some experts in 
the field of telecommunic at ions have 
called modems the most significant 
advance in communications since the 
invention of the printing press. 

Choosing a modem for your corn· 
puter isn 't easy . There are many 
available. and their prices vary ac­
cording to their features . Some fea­
tures are highly desirable, and you 
should look for them wh en shoppin g 
for a modem, since they'll make your 
telecomputing more enjoyable and ef· 
ficient. Let's take a look at these fea· 
tures. 



MODEM 
TYPES 

M odems are available in two gen­
eral types : acoustic or direct-connect. 
Acoustic modems were the first type 
available, and they are still widely 
used for some applications in the 
business world . While direct-connect 
modems are much more popular with 
home comput ensts, acoustic mo­
dems are still being used for some 
home applicat ions. 

The acoustic modems have a "cra ­
dle" wi th rubber cups on each end . 
The telephone handset is placed into 
this cradle after a connectio n has 
been established, and data signals 
are transmitted and received through 
the telephone hand set. These mo­
dems are call ed acoustic beca use 
th ey rely on sound going into and 
comin g out of the telephone handset. 
They're par ti cu larly suscept ible to 
noise, both in the room and on the 
telephon e lin es, so they aren' t too reli­
able for home telecomputmg . Busi· 
nesses often use isolated data-trans ­
mission phone lines and acoustic 
enclosures for their acoustic modem s. 

Di rect-connect modems are the 
clear favorit e for home comput in g 
since they' re relativ ely inexpensi ve 
and very reliable . As the name ipdi· 
cates , the modem ls dir ect ly connect · 
ed to the phone line without invo lving 
use of the telephone handset . Some 
direct-connect modems requi re that 
you unplug the wir e from the phone 
and plug it into the modem when you 
wish to telecommunicate . Others al­
low both the phone and the modem to 
be connected to the phone lin e; these 
provide a swit ch that lets you either 
tal k or t elecom municate data. Be­
cause this feature allows both the 
phone and modem to be connected 
without your having to plug and un­
plug cables , it is a highly desirable 
one . 

THE COMPUTER 
CONNECTION 

How the modem connects to the 
compute r should be another purchas­
ing consideration . Plug-in modems 
simp ly plug into the user port of the 
VIC, Commodore 64, SX-64 or Plus/4. 

. ...... 000,11, 
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Some experts in the field of telecommunica­
tions have called modems the most significant 
advance in communic ations sinc e the invention 
of the printing press. 

RS-232 modems require the use of a 
Commodor e 1011-A or other RS-232 
interface . RS-232 modems are usually 
more expensive than the plug -in vau­
ety, and you'll also have to purchase 
an RS-232 inte rface to use them . RS-
232 modems are "ge neri c" - they wi ll 
work w ith just about any comput er, 
provided an RS-232 port or inte rface 
is availab le. and they usually have 
high -speed data-exchange rat es 
(baud rates). Since there is such a 
large variety of RS-232 modem s and 
they require additional interfaces. 
we'll devot e our attention to the 
simpler and more popular Commo­
dore-dedicated plug-in vari ety . 

USEFUL 
FEATURES 

H ere are several useful features 
that w ill facilitate your telecomput­
ing. Whi le they are not absolut ely 
necessary, they do make telecom put ­
ing easier and usually don't add sig ­
mficantly to the pnce . 

A voice/data switch allows you to 
select either a "ta lk " mode for normal 
phone conversa tions or a " data " 
mode for telecomputing . This switch 
eliminates cable swapping between 
the phone and modem . 
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Your wallet is the deciding factor on how much 
you want to spend, and having a clear idea of 
what you intend to do with the modem will help 
you find th e best model in your price range. 

A n originat e/ans wer switch per­
mits you to select wh ether you wi sh 
to call another compute r (origin ate), 
or have your computer answ er calls 
coming in from other comput ers (an­
swer). M odems emit a tone called a 
" carrier" signal w hen in the answer 
mode, but in the origi nate mode they 
remain qui et until they detect a carri ­
er. Thi s swit ch provides easy selec­
tion of callin g or answering capabili ­
ti es. 

A full/ha lf dupl ex swit ch allow s you 
to matc h the requ iremen ts of the 
computer at t he other end of th e 
phone . Some computer syste ms re­
ceive in formati on. copy it immedi ate· 
ly and send i t back to you (sort or an 
"e lectroni c echo" ) to confi rm that 
your info rmati on was received. This 
is called a full duplex system . If the 

oth er computer is not set up to echo 
your sig nals, you use half dupl ex 
mode. Th is mode echoes i tself to the 
screen so you can see what you'r e 
sendi ng over the modem. Otherw ise, 
you would not be able to see w hat 
you're typin g. Havin g a swit ch to se­
lect eithe r full or half dup lex mode is a · 
very help ful featur e to have. 

Indi cator ligh ts are useful for mom ­
tonn g the operat ion of the modem. 
An indic ator light to confirm that the 
establi shed phone connection is sta­
ble is a desirab le feature. Some mo­
dems have more than one light to in ­
dicat e var i ous mod es such as 
v01ce/data or origin ate/answer. These 
ind icato rs keep you posted on the sta­
tus of your modem, and , whil e not 
essent ial , they are nice to have. 

Tobie J. Modem Comparison 

PRICE 
Modems are available in pri ces tha t 

range from under $50 to several hun­
dred dollars dependin g on their fea­
tures and manuf actur er. Your wall et 
is the deciding factor on how much 
you wan t to spend . and having a clear 
idea of what you inte nd to do w ith th e 
modem will help you find the best 
model in your price range. 

If you won't be doing mu ch tele­
computing (less than one hour a 
month ). you probably won 't mi nd the 
minor inconvenienc e of unpluggin g 
the telephone to connect the modem. 
For such ligh t-duty use, you can ski p 
some of the fancier featu res and shop 
for low pric e. Bear in mind. however, 
that you may increase your telecom­
puting act ivi t ies in the future, and 
you' ll m iss these desirable conve ­
nience features as your modem use 
increase s. 

If you in tend to be spendi ng a rea­
sonable amoun t of t ime on-lin e, you 'll 
want a modem that provid es you wi th 
all or most of the desirable features 
I'v e outlined above. Havi ng these ex­
tra features doesn't hurt , and ofte n 
th e differe nc e in pric e bet ween a 
bare-bones modem and one that pro­
vid es you w ith some (or all) of th ese 
conveniences is only a few dollars. 

Regardless of how spartan or full ­
featur ed your modem choice is, shop 
a.round and compare pr ices. High -vol­
ume d istribu tors , mail -order maga­
zin e ads, and discount chai ns are of­
t en good plac es to start on you r 
modem bargai n hunt . 

Let' s look at fiv e of the most popu­
lar modems that will work with the 
VIC, Commodore 64 and Plus/4. All of 
them, with the exceptio n of the 1650 
Auto M odem. wil l wo rk with the SX-
64 as well (the SX-64 power cord gets 
in the way of the 1650.) Th e five mo­
dems revie wed here have unde rgone 
actual hands-on testi ng , and th ey re-

Supporting Indicator Suggested Baud 
Modem Manufacturer Address Software Connection light Price Special Features Rare 

Mitey Computer Devices 1345 Doolittle Dr. Disk ond Plug-in No $119.95 300 
Mo International Son Leandro, CA 94577 Tope 

MPP-1064 Microblts Peripheral 361 5 Pacific Blvd, SW Disk Coble Yes (3) $99.95 Separate power 300 
Products Albany, OR 97321 supply 

Auto-Print Microperipherol 2565 152nd Ave NE Disk Coble Yes (3) $149.95 Direct printer 300 
M icroconnection Corporation Redmond, WA 98052 coble 

1650 Commodore l 200 Wilson Dr. Tope Plug-in Yes ( 1) $69.95 300 
Auto Modem Business Machines West Chester, PA 19380 

Modem/300 Commodore 1200 Wilson Dr. Disk Plug-in No $119.95 Built-In speaker 300 
Business Machines West Chester, PA 19380 
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present good value s in performance, 
reliability, and price . 

MITEY Mo 
Th e Mitey Mo is a compact unit 

from Computer Devices Int ernationa l 
that plugs int o the user port of the 
computer. It has a voice/data sw itch 
for selecting modes, and it permits 
the phone and modem to be connect­
ed at all times . This modem doesn't 
have indicator lights , duplex mode 
selection. or answe r/originate switch­
es. but it's a solid unit that performs 
well . It is suppUed with terminal soft­
ware on both tap e and disk. 

MPP-1064 
The 1064 Modem Crom Microbits 

Peripheral Products is a full-f eatured 
modem allowing the phone to be con­
nect ed with the modem at all times . It 
has automatic answer capabilities , 
which make it ideal for use as the 
" host " of a bulletin board system . 

Three indicator lights on the 1064 
alert the user to the modem's stat us: 
on/off (off allows a human to answer 
the phone) , off hook (indicates the 
modem has answ ered a call), and car­
rier detect (indicates that the 1064 
has successfully linked wi th another 
modem and it is ready for communi ­
cation) . The 1064 conn ects to the user 
port through a cable, and its large size 
allows the phon e to sit on top of the 
modem. It comes with its own trans­
former for power , the only one cov­
ered here wh ich requires a separate 
power source. VIP termina l software 
is supplied on disk with the 1064. 

AUTO-PRINT 
MICRO­
CONNECTION 

T he Auto-Print Micr oconn eccion 
from the Microperiph eral Corporation 
is a rugged unit that connects via a 
cable to the user port . Three indicator 
lights are provided to inform you of 
the mod em's status . The modem also 
has origin ate/a nswer and data/voic e 
switch es in addit ion to a "hand­
shake" switch for establishing com­
munication between modems. 

One drawback is that the telephone 
handset must be unplugged to con­
nect the Auto -Print. This is some­
what of an inconvenience if you do a 

fair amount of telecomputing . On the 
plus side, however, is the inclusion of 
a parallel printer cable which con­
nects the modem directly to a line 
printer. This provid es a fast means of 
dumping data directly to the printer 
as it comes in over the modem. Disk­
based terminal software is supplied 
with the Auto -Print . 

COMMODORE 
1650 
AUTOMODEM 

The 1650 produced by Commodore 
has been a long-t ime favorit e wi th 
Commodore users because it com­
bines some very desirable features 
with a reasonable price. It allows the 
telephone to stay connected at all 
times, it has a voice/data selector 
swit ch, an answer/originat e sw itch, 
and a full/ha lf duple x selector sw itch. 
A red LED indicates when a connec­
tion has been established. and the 
modem has auto-dial/auto-answer ca­
pabilities as w ell. Though it has been 
upgraded to the Modem/300 (Model 
1660) in Commodore 's product line, 
many dealers and stores still have the 

T here's a whole new 
world of computing out 
there waiting for you­
one that's sure to provide 
you with many hours 
of fun and emichment . 

1650 AutoModem in stock . It's a very 
reliable unit with a good assortment 
of features. 

COMMODORE 
MODEM/300 

"T he Modem/300 (Model 1660) is an 
auto-dial/auto-answer modem that 
has voice/data select ion and full/ half 
duplex selection built into its terminal 
software. Unlike many other modems, 
you can use the Modem/300 with 
bot h Touc h Tone and rotary tele ­
phones . A sw itch is provided to select 
answer or originate modes. This com­
pact unit also works with the SX-64 
computer in addition to the VIC . 64 
and Plus/4. A unique feature of the 
Modem/300 is i ts built-in sp eaker 
wh ich allows you to aud ibly monito r 
its automatic dialing functions. It 
comes with HiggyTerm terminal soft­
ware on disk. which allows you to 
upload and download text files . and. 
like its older brother {the 1650), it's 
very reliable . 

Table 1 is provided to supply you 
with the " facts at a glance ," so you 
can compare the various features of 
these five modems more easily . 
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ln order for two computers to com­
municate with each other, they must 
be sending and receiving data in a 
form that is mutually understandable 
to both . A standard code for transmit­
ting and receiving data has been es­
tablished called ASCII (American 
Standa rd Code for Information Inter­
change). Commodore computers use 
a variation of ASCil known as PETS­
Cil. Converting PETSCII to ASCil for 
transmitting data and reversing the 
conversion for receiving it constitutes 
one of the many jobs a terminal pro­
gram for Commodore computers must 
perform 

In addition to the PETSCII-ASCil 
conve rsions , the terminal program 
must also open up data channels to 
the user port, printer, and disk or cas ­
sette ports . It also has to take care of 
details · like setting up the data trans­
mission protocols. These are param­
eters that govern how many bits per 
second (called the baud rate ) are 
transmitted or received and how 
many bits are used in the data signal 

S ome of the better terminal progra1ns even 
allow you to store a telephone directory of 
numbers you call frequently, their protocols, 
and your log-on information, such as 1.0. 
number and password. These capabilities are 
great time savers and highly desirable features 
to consider when purchasing a terminal 
program. 

(7 or 8), insert line feed signals if nec­
essary, format the screen so the infor­
mat ion you receive will be readable in 
40 columns without breaking words 
at awkward places, and a host of oth­
er chores. The terminal program has 
to take care of all this, and that 's only 
the beginning . 

The ability to transmit text, data or 
program files from disk or cassette is 
called uploading , and receiving such 
files and sto ring them is known as 
downloading . Uploading and down­
loading require special routines writ­
ten into the terminal software . 

Capturing and storing received 
data in "buffe r" memory is anothe r 
task handled by the terminal soft­
ware. Some means of captunng and 
storing informat ion 1s highly desirable 
in a terminal program , since 1c allows 
you to keep your on-line coses to a 
minimum . Once the information is 
stored to disk or cassette. you can 
read it over at your leisure . 

Table 2. Te1mJnol Software ComporJson 

Some facility for sending data di­
rectly to the printer either from the 
screen. buffer memory or disk should 
also be included in the program. Look 
for such a feature as well, since it 
enhances the usefulness of the termi­
nal software . 

A good terminal program ideally 
will handle all of these tasks and allow 
for altering protocol parameters Pro­
tocol parameters are signal settings 
for the transm1ss1on and recepuon of 
data between different. computers . 
Not all computers use th e same proto­
cols. so the ability to alter the default 
parameter settings enables you to 
conform to different computers at the 
other end of the phone The better 
terminal programs store this protocol 
information for future use , along with 
the phone number of the computer it 
pertains to. This is a very handy fea ­
ture since it eliminates the need to 
manually enter it each time you call 
that computer system . 

Change Saves Clock/ Dlsk/Prntr Upload/ 
Program Nome Publisher Medium Paroms. Changes Alarm Timer Dumps Dwnload Special Features 

Smart 64 Terminal Microtechnic S. Disk Yes Yes Yes Yes Both Yes Transfers Program Files 
Sixth Sense Microtechnic S. Disk Yes Yes Yes Yes Both Yes Micro Commands 
VIP Terminal Sottlaw Inc. Disk Yes Yes Yes Yes Both Yes Icons. Help Screens 
Superterm Midwesl Micro Disk Yes Yes Yes Yes Both Yes Smart Cort. & Coble 
Telslor 64 Eastern House Cort. Yes Yes Yes Yes Both Yes Oir. Prgm. Downloads 
'64 Terminal Midwesl Micro Disk Yes Yes No No Prntr No None 
Higgyterm Commodore Disk Yes Yes No Yes Both Yes 40,597 Chor. Buffer 

Upload/Download Programs 
Busiterm Skyles Cort. Yes Yes No Yes Bolh Yes Dir. Prgm. Downloads 
Homepok Batteries Included Disk Yes Yes No Yes Bolh Yes Word Proc./Dolobose 
Skiwriter II Prentice-Holl Cort. Yes No No Yes Bolh Yes Word Processor Prgm. 
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TERMINAL 
SOFTWARE 
PlJBLISHERS 

Smart 64 Terminal & Sixth Sense Ter­
minal Programs 
Microtechnic Solutions 
P.O. Box 2940 
New Haven. CT 06515 

'64 Terminal & Superterm Terminal 
Programs 
M idwest M icro . Inc . 
311 West 72nd Street 
Kansas City, MO 64114 

Homepak Terminal, Word Processing 
& Database Program · 
Batter ies Included 
30 Mura l Street 
Richmond Hill, Ontario, Canada 
L4B 185 

Telstar 64 Terminal Program 
Eastern House Software 
3239 Linda Drive 
Winston -Salem. NC 27106 

A terminal program should be fair ly 
easy to use. Menus or command sum­
mary screens are helpful, as are key­
board temp lates or overlays. Cheat­
sheet Products offers tem plates for 
four popular term inal programs: Vid­
Tex, Term64, VEP Terminal and the 
Smart Terminal . They're avai lable 
from Cheatsheet Products, P.O. Box 
111368. Pittsburgh , PA 15238, (412) 
781-1551 for $3.95 each. 

Good documentation that clearly 
explains the features and operations 
of the program is always a feature to 
consider . Some programs have the 
documemat 1on on disk, while others 
supply a manual with the software. In 
either form . it should be clear and 
easy to understand . 

Going on-lin e can get to be expen­
sive, so havi ng some means of keep­
ing track of the t ime is another helpful 

VIP Terminal Program 
Softlaw. Inc . 
9072 Lyndale Avenue South 
Minneapolis. MN 55420 

BusiTerm Terminal Program 
Skyles Electric Works 
231E South Whisman Road 
M ountain View , CA 94041 

SklWrlter II Wordprocessor/Termlnal 
Program 
Prentice-Ha ll 
P.O. Box 819 
Englewood Cliffs, NJ 07632 

HlggyTerm Terminal Program 
Commodore Business Machines 
1200 Wilson Drive 
West Chester. PA 19380 

feature of a termina l program. The 
bette r ones have a clock which dis­
plays the elapsed t ime since goin g 
on-line. The best terminal programs 
provide you wi th an audible alarm to 
inform you w hen a predeterm ined 
time has been reached . Any clock or 
timer is better than none, and an 
alarm timer 1s best . 

Many modems will support auto­
matic dialing if the software has this 
feature . While auto-dialing is good, 
auto-dialing with automatic re-dial ­
ing is even better . since it will keep 
trying a busy BBS number at regular 
intervals until it establishes a connec­
tion . l t sure beats dialing the same 
number manually over and ove r 
again, so this is a really good feature 
to have. 

Some of the bette r term inal pro­
grams even allow you to store a tele-

phone directory of numbers you call 
quently, theu protocols, and your 

g-on infor mation, suoh as LD. num­
er and password. These capabilities 

are great time savers and highly de­
sirable features to consider when pur­
chasing a terminal program . 

Most good term inal programs can 
send or receive tex t files. Program 
files are another matt et, though, since 
they require special handling . '!'!he 
better term i nal pt o9ram s provide 
some means to convert ~rogram (or 
"i mage") files into text fil es for trans­
mission or reception, and a way to 
translate them back into program files 
from the text form . 

Some of the better termina l pro­
grams have macro command capa­
bilities. which allow a predetermined 
set of instructions to be executed . 
Macro commands can handle tele­
communications in an unattended 
mode, post messages for other callers 
to read. do conversions or translations 
to downloaded programs automat ical­
ly, and so forth. They are very handy 
to have, especially i f you're into pro­
gram swappi ng vi a the modem. 

You'll probably want to save certa in 
port ions of received data whil e disre­
garding the rest (log-on greet ings, for 
instance) . Some means of editing re­
ceived data whi le still in buffer mem­
ory prior to saving or printing it is, 
therefore, a very useful feature . Edit­
ing facilities differ from program to 
program . but almost all of them offer it 
to some degree . 

Terminal software comes on cas­
sette, disk or cartridge . Cassette­
based softwar e is cheap, but it is very 
slow. Cartridges are convenient and 
load in stant ly , but they generally cost 
a bit more. Term inal software on disk 
is relativ ely fast and the pr ices vary 
depending on the number of features 
included. 

Some programs offer extra " hard­
ware goodies" as options . For exam­
ple, SuperTerm offers a "smart AS­
ClI" cartridge and cable which allows 
dumping information directly to a 
parallel printer as it streams in over 
the modem . Your needs and wallet 
will dictate whether such options are 
for you. 

Table 2 compares ten popular ter­
minal programs. These ten were se­
lected because of their featur es, 
un iqueness, and reli ab le perfor ­
mance. Each represents a good value, 
and there 's something for everyone 
covered in th.is table. m 
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Many of us dream of the day wh en 
personal robots will be as common as 
personal computers . Just imagine a 
computer -controlled machin e that re­
sponds to "master's" every beck and 
call. Sound farfetc hed? Well, such a 
device may be closer than you think. 
In fact . it 's so easy to construct a 
robot from toy store and hobby shop 
parts , you may wonder why you 
hadn 't built one sooner In all fairness , 
our "homebrew " robot does not wash 
dishes or windows It can·t even 
vacuum the rug or walk the dog . 
Howev er, it does make an interesting 
electro-mechanical pet and playmate , 
and it might actually teach you a 
thing or two . 

The robot selected for this article is 
of the turtle variety . Turtle robots 
trace their origin to the development 
of the LOGO language at the Massa­
chusetts Institute of Techno logy. In 
LOGO , the cursor disp layed on the 
vid eo screen has the shape of a little 
triang le called a "t urtl e." In advanced 
versions of LOGO, a two -wh eeled, 
hemispheri cal turtle robot is connect ­
ed to the computer. The comp uter 
acts as the " brain " of the robot whil e 
the robot acts as a "rea l world" exten­
sion of the computer. Equipped wi th 
a computer-controll ed pen, some tur­
Ues can also serve as a simple printer/ 
plotter peripheral. 

The turtle is a good first robot for a 
variety of reasons, chief of them being 
simplicity of design . As shown in Fig­
ur e 1, the unique two-motor/two ­
wheeled drive provides both traction 
(forward and reverse motion) and 
steering (turnmg motion) . This allows 
the litlle machin e to turn m its own 
space-a necessity for graphics F1-
nall y , the turtle is small and 
lightweight . Thus , it uses little ener­
gy. In fact, with intermjttent oper­
ation . a turtle can run off of a set of 
penlight batteries for hours . All of 
these factors combine to make the 
turtle ideal for connecting to comput ­
ers like the Commodore 64. 
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OPERATION: 

A by John E. Conway 

nyone can build an entertaining and 
educational turtle robot from to y 
store component parts. Th is one can 
be controlled by your Commodore 64. 

Figur e 2. Cap sel a Toy Con struction Set 

The Modular Mock 
Turtle 
Operation : Mock Turtle begins with 
the construction of the turtle itself . To 
keep things simp le, you can easily 
build the device from such widely 
available toy construction kits such as 
Erector , Fisher-Technik or Capsela 
(Figure 2). As shown in Figure 3, our 

Figure 1. Turtle Dynamics 

turtle required only four Capsela func­
tion modules (two each : motors, gear 
boxes}, two large wheels and a sup­
port bracket to hold the control wires . 
Total cost? Under $15.00. Construc­
tion time? Less than two minut es! 
More or less elaborate designs could 
be just as easily fabricat ed. so experi ­
ment . 

Bolh Wheels Reverse i, I '1;url1o Moves Bac~war~ 

Lett Wheel Reverse/ 
Righi Wheel Forworo 
Turne Turns un 



Figure 3. Capsela Parts Required 

1/0, 1/0 , A Turtle Soon 
We'll Grow 
The user port of the 64 serves well as 
the computer/robot connect ion point. 
Since previous issues of Commodore 
Power/Play and Commodore Micro ­
computers have extensively covered 
the use of this port. we'll just review 
the basics . 

As shown in Figure 4, the micro­
computer heart of the 64 talks to the 
outside world through circuit ele­
ments known as Complex Interface 
Adapt ers {CIA). The user port is di­
rectly conn ected to one of these ele­
ments . The use r port makes 24 of the 
ClA conn ection points available to 
the experi menter. Each connection 
point or "pin" of the user port offers a 
particular function . The Mock Turt le 
makes use of just six of these pins , 
specifically pins C to F for control 
{PBO to PB3) and pins 1 and 2 for 
g round and + 5V respect ively. The 64 
can switch pins C through F on or off 
{output) or can use the m to detect the 
state (on or off) of a switch or signal 
(input) outside the compu ter itself. 
For now, our turtle will only make use 

of the output capabiliti es of thes e 
pins . 

In theory, the Commodore 64 could 
control the two motors in the tur tle 
directly. One user port pin would turn 
the right motor on or off. another 
would control the left motor. Unfortu-

CIR 

CPU 

0 

u . 

Figure 4. CPU Connection to Real 
World 

nately, there 's a catch . The CIA ele­
ment does not have the s~rength re­
quired to control a motor direct ly. It 
requires a "buffer." A buffer is a gad­
get that plugs into the use r port and 
boosts the stre ngth of the port pins . 
With a buffer. the 64 can easily handle 
the energy requirements of the tur ­
tle 's motors . Buffers are available from 
a number of sources and at reason­
able cost (see page 90.). They are an 
exce llent accessory to add to your bag 
of 64 widgets . Since a buffer is a rela­
tively easy device to build, exper­
ienced electron ic hobbyists might try 
it themselves . 

This "homebrew" 
robot does not 
wash dishes or 
vacuum the rug. 
It does, however, 
make an inter 
esting electro­
mechanical pet. 
And it might teach 
you a thing or two. 

Figure 5 provides the schema tic 
diagram and parts list for a simple 
buffer suitab le for use with the mock 
turt le. All of the parts can be pur­
chased for under $20 new . If surplus 
parts are subs tituted , the price could 
fall substantially . Thjs buffer is relay­
based, which means the state of the 
64 user port pins caus es a relay (an 
electromecha nical switch) to open or 
close . This cont rols the turtle's mo­
tors. Figure 6 descr ibes the act ion. As 
shown , the microcomputer (a) within 
the 64 instructs the CIA (b) to tum on 
or off the appropriat e pin in the user 
port . The user port pin (c) drives small 
transistors {d) in th e buffer. The tran­
sistors drive two relays {e) that supply 
the power to the turtle motors and 
two relays (f) for the polarity of the 
power source. 

Please Note : Experienced electron­
ic hobbyists should have little difficul­
ty constructing this buffer. Follow the 
schematic carefully. Make certain to 
connect the little "freewheel" diodes 
across the coils of the relay. Failure to 
do so could result in voltage spike 
damage to your user ·port CIA. If you 
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have any doubts concerning your cir­
cuit const ruction capabilities . it is 
recommended that you purc hase one 
of the commercial ly-availab le buffer 
circuits discussed above. 

The entire c1rcu1t will easily flt onto 
a single solderless experimenter's 
board . So this is perhaps the best way 
to build the project . These boards are 
available from Radio Shack or from 
Continental Specia li t ies Corporatio n, 
Box 1942. New Haven , CT , 06509. 
Along with the board you 'll also need 
a pair of wir e strippe rs. a pan of diag­
onal wi re cutters and a spool of sin­
gle-strand wire (22 gauge or so). In­
sert the components in to the board 
sockets then connect them as shown 
in t he schematic of Figure 5. Compo­
nent placement is not critical, Just 
keep things neat and compact. For a 
more permanent circuit, the project 
can be solder-constructed on a single, 
copp er-clad "pe rf " board , also avail­
able from Radio Shack. 

Pok ey Sof twa re 
Software remain s as the final ingredi­
ent for the homebrewed robot . Since 
the turtle 1s "d riven" via the user 
port, the software consists of user 
port control routines. Thanks to the 
simp licity of the Commodore 64's de­
sign, nothing could be easier. Direc­
tion control (input or output) of the 
user port resides at address 56579. A 
POKE 56579, 255 sets all port pins to 
outputs . (See the Commodore 64 Pro­
gramm er's Reference Guide, pages 
359 to 362 for furt her details.) Address 
56577 is the location for selecting the 
on/off status of the user port pins. To 
manipulat e th e on/o ff state of the port 
pins, simply poke the appropriate 
nu mber to thi s address. For example: 

POKE 56577,0- Turns off all the 
port pins. 

POKE 56577, 1- Turns on pin C 
(PBO) but leaves 
all other pins off 

POKE 56577,2-Turns on pin D 
(PB1) but leaves 
all other pins off . 

POKE 56577,3- Turns on pins C 
(PBO) and D (PB1). 

In the examples above, all went 
well until numb er three Logic would 
indicate that a "3" poke would turn 
on pin E (PB2). What went wrong? 
Not hing! Relative to the user port, the 
poke operatio n conv erts dec i mal 
numb ers i nto th eir b ina ry equi v ­
alents, so this must be taken· into ac­
count . Table I presents a refresher on 
the binary equivalents of the decimal 
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numbers Oto 15. From this table, one 
can assemble ti1e control sequence 
for the turtle. Table II presents the 

sequence . The Commodore 64 depos­
its one final surprise on the unwary 
1/0 programmer. The user port pins 

Tabl e I. Binary Equiv ale nts 

TABLE I I 
0 0 0 0 0 
1 0 0 0 1 
2 0 0 1 0 
3 0 0 1 1 
4 0 1 0 0 
5 0 1 0 1 
6 0 1 1 0 
7 0 1 1 1 
8 1 0 0 0 
9 1 0 0 1 

10 1 0 1 0 
1 1 1 0 1 1 
12 - - 1 1 0 0 
13 - - 1 I 0 I 
14 - - 1 1 l 0 
15 -- 1 1 1 1 

0 = OFF 1 = ON 
Table II. Command Sequence 

Param ete rs 

Part s List 

Buffer 
R1 thru Ri - 3.3Kfl (Radio 

Shack) 
R5 -1K fl (Radio 

Shack) 
R6 - 2500 (Radio 

Shack) 
0 1 - 0 1 -2N 2222 (Radio 

Shack) 
REL 1 & 3 -OMRON SPOT Z100-

ND (Digi-Key) 
REL 2 & 4 -OMRON DPDT Z115-

ND (Digi -Kcy) 
C , -(Connect0 r) - TI# Cl -12 
D1 - D4 - IN 4148 (Radio 

Shack) 
- Source Addr e9s -

Relays & Connector 
Digi -Key Corporation, Box 677, 
Thief Falls, MN 56701 
1-800-344-4539 
All Else 
Radio Shack (Stores Nationwi de) 

Table II - Command Sequence Param eter s 

Relay Sett ings Turtle 
POKE # Action hl 1 Br l 2: hl s hl 4 

0 OFF OFF OFF OFF Stopped 

10 ON OFF ON OFF Forward 

15 ON ON ON ON Reverse 

14 ON ON ON OFF Turn Rt . 

1 1 ON OFF ON ON Tu r n Ut. 



latch on when the computer 1s first Warnings aside , w e can 
turned on. This constrains turtle hard- now beg in programming 
ware and software design in two in earnest 

Program 3 adds a memory function . 
As the turtle is controll ed by the joys­
tick (learn mode). the turtle move­
ments are retained within the mem­
ory of the 64. Upon "playback ." the 
turtle will repeat the movement steps 
memorized in the learn mode. 

areas. First , it means that the buffer Program 1 lists a streamlined control 
or the turt le must have an on/o ff routine that gives forward, reverse. 
sw itch and the sw itch must be off righ t turn and left tu rn control of the 
w hen you firs t fire up the 64. turt le via keyboard entry. (In all of the 

Lacking such a switch . the turt le p rograms present ed here. an appro ­
runs out of contro l before the softwa re p riate remark statement precedes Syste m Sh akedo wn and 
can be loaded and run . The design most command unes. Th us. each pro - Experiment s 
presented here places the switch in gram should be " self-docu menting .") Armed with all of the appropriate 
th e turtle side of the system. (Exper- Program 2 adds joystick control to hardwar e and software . the fun can 
ienced hobby ists and des ign ers the turtle's repertoir e. This program begin . Figure 7 illustrat es the fin al 
would suggest a buffer desig n that reads a joystic k plugg ed into control system. The buffer (the circ uit card 
inv erted the user port outputs . In the port two Uoystick port two; address with four litt le boxes on it) connects 
interest of simplicity , however, the 56320) and converts the action into to the user port. The turtle receives its 
above design does not invert the port the appropr iate turtl e response . It also comma nds over the coiled telephone 
signals and therefo re requires an on- prints the current joystick position on handset cord . (The phone cord is not 
/o ff sw it ch). Second, all contro l soft - the video screen . Notice tha t the pro- absolutely necessary . as any four con­
ware should set the port pins to off as gram pokes a zero, i.e .. all port pins ductor wi re will do. but it adds Oexi­
the first order of business . off, when the joystick is centered. bil ity ) One outb oard batt ery pack 

Program 1. Contro l Routi ne Program 3. Memory Function 
10 REH PROGRAM 1 - ROBOT f( EYBOARD CNTL 
20 REH PROGRAM USES KEYBOARD INPUT TO 
30 REH CONTROL THE USER PORT 
100 REM FIRST. TURN OFF ALL PORT PINS 
10 5 POl(E 56579. :25~ 
11 0 POKE 565 7 7, 0 
120 REM SET UP f~EYBOARD IN PUT SCANNER 
12 1 REH X VALS ARE KB ASCII CODES 
122 REM FOR THE KEYS F . B,R,L . SPACE 
! JO X=PEEK <19 7): REH LOOK AT KB REGISTER 
14 (1 I F X=21 THEN POKE 5 6 577 . 1 C> 
14 1 IF X=21 THEN PR IN T "FORWARD" 
15 0 IF X=28 THEN POKE 565 7 7.15 
15 1 IF X=28 THEN PR I NT "BACf<WARD" 
160 I F X=1 7 THEN POKE 56577 .14 
161 I F X=1 7 THEN PR I NT "R I GHT" 
170 IF X=4 2 THEN F•OKE 56577 . 11 
I 71 I F X=4 2 THEN PR I NT "LEF T" 
175 IF X=6 0 THEN POKE 56577 , (1 
176 IF X=6 0 THEN PR INT "STOP" 
18 0 GOTO 13(1 

Program 2. Joys tick Control 
1 REH PROGRAM 2-R OBOT WITH JOYSTIC K CNTL 
2 REH REHARf~S ARE ABOVE THE COMMANDS 
4 REH SET PORT DI RECTIONS TO OUTPUTS 
5 POKE 56 5 79 . 255 
9 REH READ JOYSTIC K PORT • : 
10 X: PEEt : (5 6320> 
29 REM CONVERT THE LAST 5 BI TS TO A NO. 
30 Z=15 -( XAND15) : REH DIREC ION NUMBER 
3 8 REM TEST SEQUENCE BEGI NS HERE 
39 REM O=N. ! =FWD, 2=B WD. 4 =LFT, 8 =RGT 
40 IF Z=O THEN POl(E 56577 . 0 
4 4 REM MOTOR CONTROL• O. ALL OFF 
45 I F Z=CI THEN GOTO 10 
49 REM TEST FOR FORWARD CONDIT ION 
50 I F Z= I THEN PR INT " FORWARD" 
54 REH MOTOR CNTL= l. ON. OFF , ON, OFF<l O> 
5 5 IF Z=l THEN POVE 56577 . 10 
59 REH TEST FOR BACKWARD CONDI TION 
60 IF Z=2 THEN PR I NT "BAC~WARD 
64 REH MOTOR CONTROL=2 . 0N . ON, ON.O N( 15> 
65 I F Z =2 THEN POt:E 56577 . 15 
69 REM TEST FOR LEFT CONDIT ION 
70 I F Z=4 THEN PRINT "LEFT " 
7 4 REH MOTOR CONTROLc 4, 0N . ON,ON. OFF ( 14) 
7 5 I F Z=4 THEN POKE 56577 . 14 
79 REM TEST FOR R I GHT CONDITION 
8 0 IF Z=S THEN PRIN T " RIGHT" 
84 REH MOTOR CONTROL=8,0N,OFF,ON . ON<11) 
8 5 IF Z=S THEN POKE 56~77 , 11 
9 4 REH LOOP TO BEGI NNI NG OF PROGRAM 
95 GOTO 10 
100 END 

10 REH PROGRAM :-ROBOT WITH JS • HEHORY 
1 1 REH REMARKS ARE ABOVE THE COMMANDS 
24 REH SE T USER PORT TO OUTPUT MODE 
25 POKE 565 79 . 2 5~ 
30 CLR 
40 INPUT "ENTER ( ! ) LEARN. (2) PLAYBACK OR ( J)Q UIT " :LP 
4: IF LP •2 THEN 50 0 
4 3 I F LP =: THEN END 
44 REH SET UP MEMORY ARRAY 
45 DIM MEH(5001 :R EH ALLOWS 5 00 STEPS 
5 0 PR INT "PRESS SP ACE BAR TO STOP LEARNING " 
6 0 REM INI T I ALIZE ARRAY VARI ABLE 
65 A=O 
99 REM READ J OYSTIC K PORT •: 
100 X=PEEK<56l201 
105 REH PEEK KEYBOARD TO STOP LEARNING 
106 SP =P EEt: < 197 > 
10 7 IF SP =6 0 THEN 40 
11 0 REM CONVERT THE LAST 5 BITS TO A• 
120 Z= 15 - <XAND15) : REH DI RECION NUMBER 
13 0 REH TEST SEQUENCE BEGINS HERE 
140 REH O=N.!=FWD. 2• BWD. 4=LFT . S• RGT 
150 IF Z=O THEN POKE 56577,0 
16 0 REH MOTOR CONTROL=O . ALL OFF 
165 REH LINE 170 CONTROLS THE PAUSE 
16 6 REH EFFE CT. I NSERT A GOTO LOOP TO 
167 REH PREVENT MEMORI ZATION OF PAUSES 
17 0 I F Z• O THEN PR I NT "PAUSE" 
18 0 REH TEST FOR FORWARD CONDI T I ON 
200 IF Z•l THEN PR INT " FORWARD" 
21 0 REH MOTOR CNTL=!, ON, OFF . ON.OFF <l O) 
22 (1 IF Z=l THEN POKE 565 7 7.10 
2 30 REM TEST FOR BACKWARD CONDITION 
24 0 IF Z=2 THEN PRINT "BACKWARD 
250 REH MOTOR CONTROL=2 .0N.ON,ON , 0N ( 15 > 
26 0 I F Z•2 THEN POKE 56577 .1 5 
270 REH TES T FOR LEF T CONDIT I ON 
2 80 IF Z=4 THEN PR IN T "LEFT" 
290 REH MOTOR CONTROL= 4 , 0N.ON , ON.OF FC 14 > 
300 IF Z=4 THEN POKE 56 577 .14 
3 10 REH TEST FOR RIGHT CONDITION 
32(1 IF Z=S THEN F•RINT "R IGHT" 
330 REM MOTOR CONTROL=8,0N , OFF , ON.O N( ll ) 
3 40 IF Z=B THEN POKE 56577 . 11 
: 41 REH BUI LD THE ARRAY 
3 42 MEM(Al = Z 
3 43 REH INCREMENT THE VARI ABLE SUBSCPT 
3 44 A=A+! 
350 REM LOOP TO BEGINNING OF PROGRAM 
360 GOTO 100 
500 REM PLAYBACK ROUTINE 
51 0 REH RESET ARRAY VARIABLE 
5 20 A=O 
530 REH BEGIN POKE PLAYBACK 
55 0 REH TEST FOR SCREEN PLAYBACK 
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555 IF MEMCA)=O THEN POl{E 56:577 . 0 
556 IF MEM<A>=O THEN PRIN T A, "PAUSE" 
560 IF MEMCA) =l THEN PRI NT "FORWARD" 
565 IF MEM<A>=l THEN POl(E 565 77 .1 0 
57 0 IF MEMCA>=2 THEN PRIN T "BACKWARD" Figure 6. How the Turtle Comes 
575 IF MEMCA>=:i THEN POKE 5 6577 . 15 Together :i8 (t IF MEM<A>=14 THEN PRINT "RIGHT" 
:585 IF MEM<A)=1 4 THEN POl~E 56577 , 14 

TRANSISTORS 59(1 IF MEMCA>=B THEN PRINT "LEFT" USER PORT RELAYS MOTOR 1 
595 IF MEM<A>=B THEN POt·:E 56577 . 11 

~ ~d) 
6 0(• REM INCREMENT ARRAY VARIABLE 
6 1(1 A=A+I 
620 REM TEST FOF: ARRAY EXHAUSTION 
6'.:: 1 IF A=5()( 1 THEN 1 OOO PB3 (e) 
63(1 REM LOOF· BACI. TO FETCH NEW STEF 
oil<:• GOTO 55 5 

DRIVE 

10(1(1 INFIJT "REPLAY~ Y= l . N=(•" : H 
10 10 IF H=l GOTO 520 
10'.::0 IF H=O GOTO :o 

supplies power to the buffer, another 
to the turtle. 

For the first trial nm. it's advised 
that you elevate the robot so its 
wheels do not make contact with the 
ground . The htt le widget moves at a 
surpn smgly fast chp and can quickly 
become quite tangled should some­
thing go wrong. Programs 1 and 2 
make excellent debug or shakedown 
routin es. But, with an elevated turt le, 
even a hand entered-POKE 56579, 
255 plus POKE 56577,(10 ,11,14, or 15) 
works well. Once you 've become sat· 
1sfied that all is well . lower the ''beas· 
t ie" and let 'er rip! As confidence 
builds and some of the qu1rks of the 
turtle reveal themselves , go creative . 
Here are a few suggestions · 

• ALtach a felt-tip pen to the cen· 
tral point of the turt le. Using the 
joystick/memo ry program, teach 
the robot the lett ers of the alpha­
bet . A slight modification to the 
program will allow the tu rtle to 
"draw" any letter on command , 
You can store pictures the same 
way . 

• Set up some cardboard barriers 
and play " Maze Cruise ." The ob­
ject of the game? To be qwckest 
throug h the maze without 
knocking over any of the bar­
riers . 

• Attach a magnet to the front of 
the turt le and play · 'Retrieve the 
Paper Clips" (you figure it out) . 

• Build a paper mache cover to 
give your creation some · 'per­
sonality ." 

• Devise a softwa re-to-turtle inter­
face to any of the several LOGO 
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(f) MOTOR 2 
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E (e) 
C DRIVE 
D 

PIN SIGNAL 

Buffer Manufacturers 
Those not inclin ed to roll their own interface buffer can purchase one from 
any of several manufacturers . 

The Ontologix D1v1s1on of Knowles and Hazlett (326 Third Avenue, Pitts· 
burgh, PA 15222. Phone (412) 391-6707) markets a diverse variety of buffers 
and buffer software for the 64 with prices starting at $12.95. Ontologix 
products are also availabl e from a number of mail order outlets and from 
local computer shops. 

Crabapple Systems (118 Commercial Street, Portland, ME 04101 ; Phone 
(207) 772-8610) offers a lin e of "Kelp" interface kit s. Complete packages, 
including hardwar e, software, cables and instruction s, start at $69.95, if 
ordered directly . 

language packages available . 
In the process of all of this, you'll 

develop a new und erstanding of com­
puter VO control and discover Just 

how much fun robotics can be. Now if 
we could only cut the contro l cord and 
build an untethered " house rover." 
Ah .. . but that's another story . m 



For Business , Doctor 's and Home Phones 

10 Ways Moog's Advanced Model Phone Controller 
Can Increase the Service You Get From Your Phone , 

Speed Your Calls and Lower Your Charge s. 
A high-tech advance by Moog , who inven ted the Electronic Music Synthes izer 

This small electronic marvel- only 811 

by 611 by I 1/211-l ecs you do things with 
your telephone you never thought pos­
sib le. Read these 10 ways Moog's 
new Phon e Conrrollcr oucdaces old­
fashioned celephoning -

1. One Touch "Memory" Dlallng. 
Get at the couch of a finger 30 numbers 
called most frequently . Real rime saver. 

2. Time-Saving Callback. Busy sig -
nal? Phone Controller calls back for you 
every 60 seconds, up ro 14 time s. Keeps 
you from forget ting to. 

3. Dlgltal Time Monitor. Alert s you 
ro minutes you are talking, long dis ­
tance or locally. Keeps 5 minute calls 
from go ing to a half-hour. 

4. Touch Dlal Converter. Lees you 
call by couch on rota ry dial phone. 

5. Works with MCI, Sprint, SBS. 
Discount long-distance services work fas­
ter, cheaper without insral larion extras. 

6. Hold Button. Puts callers on hold so 
you can talk with others around you. 
More secure than hand over mouthpiece. 

7. Bullt·ln Audio Speaker. ca 11 
with out having co hold handset until 
someone answers. Lees others hear coo. 

8. Eliminates Phone Use. No need 
ro dial from phone. Touch-dial directly 
from dial pad of Phone Cont roller. 

9. Fall-Safe Memory. Back-up bat­
tery power keeps programming intact 
and in place for mosr p()wer outages. 

10. Error Eraser. Dial a single wrong 
number, no need to redial whole number. 
Push clear button, error is erased. 

Satisfaction Guaranteed. 
For single-line service, simp ly plug into 
any modu lar jack . For service with 
multi -lines, specify Model ML. Cus­
tom ers also gee coll-free advice if 
needed. 

All Phone Contro llers have I year pares 
and labor warranty and arc UL and FCC 
approved. Prompt service if needed. If 
you are nor fully satisfied, return unit 
in original condition and packages 
within 10 days of receipt, and your 
money will be refunded. 

-------------------------------------
Pleasantvi lle Plan, 62 Eastview, Pleasantvi lle, NY 105 70 

Dept. MC-1 

Please send ( ) Moog's Phone Controll er(s) at 
cost per instrum ent of $99. 95 single line, $119. 95 
multi - line (Model ML.) 
I enclose check ( ) Money order ( ) in amounr 
of$ . Or charge my 
AMEX ( ) MASTERCARD ( ) VISA ( ) 
credit card no. ----------- -
expiring __ __ . N .Y. residents add sales rax. 

Addr ess---------- ---- - ---

City·------- Scace __ _ _ Zip----

For earlier delivery, call roll-free l-800-334-0854, 7 days, 24 hours. 

-------------------------------------\I:> PICllSllllCYillc l'lon 1984. 
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Force I for the 
Commodore 64 
ft is autumn 1944. War, again , has consumed Western 
Europe. A mixture of fog and darkness conceal the 
batt lefield 's terror. 

You shif t your weight atop the turret of your steel war 
machine and squi nt into the mist and darkness. You 
hope to catch a glimpse of the approachi ng enemy . 

Ab ove the rumble of your own tank's engines you can 
hear nothing . Scouts are in the darkness searching for a 
trace of the enemy force. Th ey have discovered and 
marked two minefields, but th e enemy's position is still 
a myst ery. 

Th en, as the morning sun cuts through the darkness , 
four enemy tanks materialize out of the fog. The peace of 
the darkness is shattered by the sound of incoming 
artillery pounding around your ears. Almost helplessly 
you watch as each steel monst er turns , aims and fires. 
Your tank takes two direct hits , but survives. 

Quickly you go through your drill . Lower the gun , 
FIRE, lower the gun again, FIRE, FIRE. FIRE, elevate, 
FIRE. 

You are lucky. You score two direct hits . Your tank is 
damaged, although still fit to fight, but two of the en­
emy's are reduced to burning hulks . 

Pouring on fuel, you try to evade the enemy's next 
salvo. Your engines roar in response as the enemy artil ­
lery continues . 

Welcome to Force I and good luck! 

To Begin 
Aft er you have carefully duplicated the program list­

ing and saved it , type RUN and press RETURN. The 
screen will turn red and th e title will be displayed . It 
takes about 45 seconds for the game to set up. When the 
game is ready , the screen will turn black and you will 
see a blue•tank advancing and firmg on four red tanks . 
To begin, simply wait or press the F1 key . To quit, press 
the F8 key. 

Your Mission 
Objective : The U.S. objectiv e is to seize six miles of 

enemy territo ry . To do this. you must capture each of 
the enemy 's depots by occupying the square contain ing 
the enemy's depot icon . You may be able to bypass 
enemy tanks and seize the object ive using speed. But if 
you push across enemy territory too quickly, you may 
expose your tank to enemy artillery . Or the enemy may 
simp ly destroy its own depot rather than allow it to fall 
into your hands. They will normally do this if they be­
li eve they have enough tanks on the battlefield to win . 

If you have eliminat ed all enemy forces, you can sim­
ply " w alk" to victory . If you have elim inated most of the 
enemy, you may be able to steal a victory by bypassing 
th e opposition and attacking the depot. lf you simply try 
to outflank all the enemy tanks and seize the enemy 
depot, look out for big trouble . Caution : Do not destroy 
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the enemy depot. To win, you must seize it intact. A 
destroy ed depot is of no use. 

Tank Specifications 
U.S. Tank (blue) 

Mobility: Superior to the enemy; six moves for each 
enemy single move . 

Gun Strength: Superior power, reloading and firing 
speed . But range is shorter than enemy's . 

Armor Thick steel protection ; can withstand five 
tim es as much punishment as an enemy tank. 

Support : None . No artillery support, limited resources, 
limit ed fuel supply. 

Scouts : Twelve scout mission s can be launched dur­
ing each one-mile phase . Sometimes the scouts are 
helpful. Other t imes they return no useful information . 
Scouting missions consume valuable time and fuel. 

Supplies :Ammunition and fuel are acquired by pass­
ing through the depot (blue Oag with "D"). Once emp­
tied , the depot will eventually refill but the tank is limit ­
ed as to how much ammuniti on and fuel it can carry. It 
is best to use nearly all ammunition and fuel before 
"topping off ." Caution : Do not run out of fuel. 

German Panzer (red) 
Mobility : The German tanks are slower than the U.S. 

tank . They will take cautious, calculated moves, know­
ing their strength is in numbers . 

Gun Strength: The enemy tanks mount a lower cali ­
ber gun, but have superior range. This enables them to 
pound the U.S. tank and 'depot from a distance . Fortu­
nat ely , the peripheral vision of the enemy's tanks is 
limited , allowing the U.S. tank to (sometimes) outflank 
an enemy tank. 

Armor : Thinner than U.S. One direct hit will knock an 
enemy tank out of the battle. 

Support : The enemy tanks are supported by strong 
artillery . The primary goal of the artillery is to defend its 
own depot and destroy the U.S. depot. But should the 
U.S. tank hold one position too long after it has been 
spotted by enemy force, it will attract enemy artillery 
action. 

Scouts: The enemy has no troub le detect i ilg U.S. 
min efields. But often the enemy will choose to blast a 
path through those min efields rather than waste time 
working around them . The fact that the player contro ls 
only one tank can work as an advantage . The enemy. 
finding it hard to beheve the U.S force is so small, may 
waste time looking for your non-existent support . 

Supplies : The enemy normally will have no problem 
supplying his forces. Even if the enemy destroys his 
own depot rather than letting it fall to U.S. forces, the 
enemy tanks will normally have enough supplies to fight 
until supp ly lin es are re-established . 

Damage Report: If you cross over a mine , it will ex­
plode and damage the underside of your tank. No dam ­
age will show from the air, but your damage count will 
decrease by one. When the U.S. tank is hit by enemy 
fire, the damage is done to the top surface of the tank. It 
will show as a burnt gray, which will remain until you 
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move your tank again . A direc t hit by enemy fire de­
crease!i, the damage count by one. If the damage count 
falls to zero, your tank is unrepairabl e and the battle lost. 
After each mil e of enemy territory, you are allowed t ime 
to repair your tank. A very clever commander might end 
the battl e with a stronger tank than he began with . (But 
don't bet on it.) 

Screen Display 
You are given an airplane 's view of the battlefield . At 

the top of the screen is your objective , the enemy 's 
depot, displayed as a red icon . Your own depot is dis ­
played as a blue nag with a "D ." It is protected on two 
sides with reinforced concrete . The U.S. tank will be 
near the lower edge of the battlefield, displayed in blue. 

Depending on the region of Europe in which the 
battl e takes place, the screen may display a forest, near­
ly open plains or a mixture of open and wooded areas. 
Trees are di splayed as orange and green circular ob­
jects. It is autumn and the trees are changi ng color. 
Tank s mu st pass around trees . However, if need be. 
they can be blasted away. 

Barbwire is visible. It is composed of the gray, X­
shaped objects . Tanks can roll through this barrier. But 
it does requ ire more fuel to pass throug h barbwire than 
open field . 

Reinforced concrete bunkers and tank traps are dis­
played . They are gray and have two shapes. From the air 
they appear to be concrete blocks . Tanks must eithe r 
blast through or pass around these defenses. 

The series of white dots is a marked minefield . Other 
hidd en minefi elds may exist . One way to detect hidden 
min es is to send out scouts. If they spot a minefield, 
th ey will mark it in red . Av oid mine fields. Either pass 
around or blast a path through them . 

Enemy tanks are not shown until they are close 
enough to be spotted by the dr iver of the U.S. tank. One 
way to detect them ahead of time is to send out scouts . 
When a scout spots an enemy tank, it will be disp layed 
on the screen in red, and will remain visib le until it 

moves. Ano ther way to detect enemy movement is to 
watch the screen. If barbwire disappears, you know an 
enemy tank has passed over it. If an explosion not 
caused by firin g your own gun occurs, it was caused 
eit her by enemy art illery or an enemy tank. (Note: In 
desperate situations, you may try to use enemy art illery 
fire to your own advantage . If the enemy artille ry is very 
heavy and you maneuver near enemy tanks. they may 
be hit by their own incoming artillery .) 

The solid barriers , top and bottom, ruvide each single 
mile of battleueld . Neither the enemy nor the U.S. tank 
can cross these borders unless the objective has been 
taken. Blasting the borders with artillery fire has no 
effect other than to waste ammunition . 

Top Row : The top left comer of the screen keeps track 
of options (MOVE or FIRE), whos e tum it is and when 
enemy artillery has fired. The "SCOUTS :" indicat es 
how many scout missions are st ill available . 

Gun Elev : Indicat es at wh at angle the U.S. tank 's gun 
is elevated. A nin e is maximu m for maximum range. A 
one wou ld be poi nt-blank fir ing . Note: Accuracy de­
creases as elevation increases. The gun's elevation will 
automaticall y be dec reased wh en the tank nears the 
borders of the battlefield . This is to prevent the program 
from "f iri ng' ' int o the compu ter's coded memory and 
damaging it , as well as preventing shots from ''wrap ­
ping around " the screen 

Ammo : Displays how many rounds of ammunition the 
U.S. tank carries . 

Fuel : The maximum fuel the U.S. tank can carry is 
1,000. 

Dam age: Keeps track of the condit ion of the U.S. tank . 
The U.S. tank begins w ith a damage/repa ir ratio of five . 
Maximum would be ten . Below one is considered de­
stroyed . 

Sq/Mile : Displays the current batt lefield screen. You 
must seize six miles to win the battle. 

Count: Keeps track of the numb er of enemy tanks 
destroyed . 

(F7): Scouts : Simp ly a reminder that pressing the F7 
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key sends out a scout . Scouts can be sent on mi ssions 
only du ring the " move" phase of the game 

(FB): Restart : Reminds you to press F8 wh en you want 
to play a new game or quit . 

Game Controls 
The U.S. tank can be controll ed by eith er the key­

board or combinat ion of joystick (port 2) and keyboard. 

Fire Command (two) : When the upper left corner of 
th e screen nashes "FIRE CMD :" you can ~levate and 
fir e your tank's cannon. To fire, simply press the fire 
bu tton of your joys t ick . Using the keyboard , you press 
F1 to fire. press F3 to elevate the gun , and press F5 to 
lower the gun . 

Not e: the re are two " fire" phases to each " move" 
phase The t ime length of the first fire phase 1s deter­
mmed by how much ammunit ion the U.S tank 1s carry­
ing . The more ammo , the more time to fire. The second 
fire phase. following the MOVE CMD phase, allows the 
tank commander to fire a maxim um of four shells. 

U.S. Move Command : When the upper left corner of 
th e screen displays "MOVE CMD :" you can move your 
tank- advance, retreat, move to the depot , etc. You are 
allowed six moves. If you wish to pass, simply press the 
RETURN key . 

To move the tank, press the joysti ck in the di rection 
you w ish the tank to move. You will hear the engi nes 
speed up and the tank will move. If the move requir es 
chang ing the directio n in which the tank is headed, you 
mu st spend one move rotating the tank . 

If you prefer lO keep your hands on the keyboard, you 
Beforn typing In this program, read "How to Enter Programs." 

Force I 
2 PRINT CHR$(147) CHR$(5) :P OKE 53281 , 2 

: POKE 5328U , 2 : GOTO 35 000 ' GFIJ 
3 POKE 53281 , ~ :P OKE 532 80 , U 

: IF X>l THEN 35032 ' FXYI 
4 Vl =5429G : Hl=54273 : Ll= 54 272 : Al =5427 7 

: S1=5 4278 : Wl=5 4276:CC= 54272 
: SQ=l ' IJXU 

5 ll2=5 428 0 : L2=54279 : A2=54284 : S2=5 4285 
: ~ 2=5 4283 : FS=700 :DR=5:AM=l 0 
: GJ::=5' JINW 

10 CIIS=CHR$ {147) : H$=CHR${19 ) : SC=l2 
:P OKE Vl,l S ' GBOG 

22 G0SU8 50 : GOSU~ 35032 ' CIGC 
23 PH IN'!'" [\vl!I TJ::) ": GOSUl:3 300,H) 

: POKE 19 44+CC, 2 :GOTO 1000 ' FUNI 
24 POKE Wl , O: POKE 111, 255 : POKE Ll,0 

: POKE Al ,1 80 : POKE Sl , 240 : POKE Wl , 33 
: RETURN' HMJO 

25 POKE Wl , O: POKE Hl , O: POKE Ll, 200 
: ~OKE Al , 14 0 :P OKE S l , O: POKE Wl,33 
: RETURN' HKXO 

27 POKE Wl , O:P OKE Hl , 12:POKE Ll,120 
:P OKE Al , 8 : POKE Sl , 0:POKE Wl , 129 
:RE'l'URN' HKLQ 

28 POKE Wl , 130 : POKE Hl, 2 : POKE Ll,120 
:POKE Wl , 12 9:RETURN ' FBYO 

29 POKE Wl , 13 0 : POKE Hl , 2:POKE Ll , 2 
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can move the tank by using four keys· 
E moves tank North 
X moves tank South 
S moves tank West 
D moves tank East 

Enemy Move : When the upper left corner of the 
screen displays "E NEMY MOVE :" the enemy (comput­
er-controlled) moves and fires. Normally the computer 
will move all of its tanks. You may be able to judge the 
size of the enemy 's force by the amount of t ime it tak es 
to move . When th e word s " ENEMY MOVE" only flash , 
you can suspect that you have destroyed most , if not all, 
enemy tanks on this particular battlefie ld . 

Stop Acti on : To pause. hold the SH1FT key down and 
press the space bar. To contin ue. press the space bar 
again . 

Winning : To win you mu st seize all the enemy depots , 
w it hout being destroyed yourself. To seize the enemy 's 
depot , move your tank onto that square. The screen will 
the n change, displaying either the next mile of battle­
field and a new objectiv e or the victory screen . Your 
depot will be advanced to the next screen too. Your tank 
will be refueled, using suppli es seized at the enemy 's 
depot. Your tank 's damage report will also be increased 
by one . 

If you successfu lly seize all objectives, the victory 
screen will be displayed , showing your victory count. 
The program will re-display each defeated enemy tank , 
th en each will be fired upon, destroyed and replaced 
with an icon . m 

:P OKE Al , 60 :P OKJ:: Sl, O: POKE Wl, 129 
: RETURN' HKLS 

3~ TF=l:RP =PEEK(EP) : IF RP<33 OR RP>46 
THEN TF=O' JWTK 

31 FOR B=l TO TC: IF EP=ET(B)THEN 
ET(B)=l944 : POKE 1944 , 34 : ED=ED+l 
:RE=RE- l ' MQQH 

32 NEXT: IF EP=MT THEN DH=DR- 1 
: GOSUB 150 ' HOLI 

33 GOSUB 25: FOR D1=0 TO 50 : NEXT 
: GOSUd 27: POKE EP,60 : POKE EC, 5 
:FOR Dl=O TO 15 : NEXT' MFHP 

34 GOSUB 28 : POKI:: EP, 62 :POKE EC, 7 
:FOR Dl=O TO 70 : NEXT' HUIL 

35 GOSUl:3 29 : FOR 01=0 TO 250 :NEXT 
: POKE l::P, 63 : POKE EC, 8 
: FOR D1=0 TO 250 : NEXT' LESQ 

36 POKE EP, 32 : POKE EC, U' CKNI 
37 IF RP=46 THEN TF=O : RP=0 

: GOTO 34 ' GOIN 
38 IF TF=l AND RP<37 THEN POKE EP , 62 

:P OKE EC, 11:GOTO ll 00 ' IXWR 
39 POKE EP , 32 : POKE EC, 0 :HETUHN' OLHM 
40 FOR D1=54272 TO 54296:POKE Dl , 0 

: NEXT Dl : RETUH~' GVTH 
4 5 L%=INT(RND(0 )* 3)+2 : HE~URN' GKGK 
50 GOSUB 40 : POKE Vl , 2 : POKE Hl,0 

: POKE Ll , 24i:POKE Al , 0 ' FYBI 
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51 POKE Sl , 240 : POKE Wl , 33 : RETURN' DNSG 
52 POKE Vl , 6 : POKE Hl , l : FOR D1=0 TO 200 

: NEXT:FS=FS-5 : RETURN' JYP N 
55 IF FS<l THEN FS=0:Y=6 : G0SUB 1530 

:GOSUB 1530 : GOSUB 1530 ' IYJQ 
56 RETURN' BAQH 
60 POKE ET(E) , 32 : POKE ET(E)+CC , O 

: RETURN' ETUI 
100 IF DX<l THEN DX=l:RETURN 'FHX Y 
102 IF DY<l THEN DY=l : RETURN' FHAB 
104 IF DX>38 THEN DX=38 : RETURN' FJGE 
105 IF DY>l6 THEN DY=l6:RETURN ' FJAF 
106 IF MT-UD<ll04 THEN 130 ' ELKG 
10 7 IF MT+UD>l783 THEN 130 ' ELUH 
108 POKE MT,3 2 :POKE MT+CC, 0 

: MT=MT+UD' FTFL 
109 IF PEEK(MT)=32 THEN 130 ' EJTI 
110 IF MT=OB THEN RETURN' EENY 
112 IF PEEK(MT)=46 THEN EP=MT: EC=MT+CC 

:GOSUB 30:Y=6 : GOTO 130 ' KCRL 
116 IF PEEK(MT)=38 THEN FS=FS-6 

:GOSUB 40 : GOSUB 52:Y=Y+2 
: GOTO 130 ' LAQO 

118 IF PEEK(MT)=42 THEN FS=l000:A M=30 
: GOTO 130 ' HVLN 

120 IF PEEK(MT)<>32 THEN MT=MT-UD'HMFE 
122 IF TS=36 THEN DX=DX+l ' FJJE 
123 IF TS=33 THEN DY=DY- l ' FJJF 
124 IF TS=34 THEN DX=DX-l ' FJIG 
125 IF TS= 35 THEN DY=DY+l ' FJKH 
130 POKE MT, TS:POKE MT+CC, 6 

: RETURN ' ·ENOD 
140 IF SC< l THEN RETURN' EDHC 
141 X=0 : ND=INT(RND(0)*400)+1144 ' GRXH 
142 ND=ND+l:X=X+l:IF PEEK(ND)>32 ANO 

PEEK(ND)<31 THEN POKE ND+CC, 2 ' NDSQ 
143 IF PEEK (NV)=46 THEN POKE ND+CC, 

2 ' GMTI 
144 IF X>39 THEN FS=FS-70:SC=SC-l 

:Y=Y+l : RETURN' KUJO 
145 J=l:IF SC>9 THEN J=0 ' FISJ 
146 PRINT H$TAB(25) " [WHITE] 

SCOUTS@"SPC(J)SC:GOTO 14 2 ' ENJM 
150 J=l:IF SC>9 THEN J=0 ' FISF 
151 PRINT HS" REPORTS@ " ; 

TAB(l4)CHR$(18)"[GRAYl]FORCE 
[ SHFT SPACE]I[RVOFF , WHITE] " ; ' DLOL 

152 PRINT TA~(25) " SCOUTS@" SPC (J)SC 
: AS=0:IF AM<l0 THEN AS=l ' ITPN 

153 PRINT H$:FOR D1=0 TO 17:PRINT : NEXT 
:IF FS<l THEN FS=0 ' KRWN 

154 PRINT"[L . GREEN]GUN ELEV@[WHITE] " ; 
GE; TAB(l4) " [RED]A MM0 [L . BLUE]' 
[WHITE]@ "SPC(AS )A M; TAB(26 ) ;' ERVP 

155 PRINT"[BROWN]FUEL@[~HITE , SPACE8]" 
:PRINT CHR$(145)TA8(33)FS 
:IF DR<l THEN DR=0:Y=6 ' JVFS 

156 PRINT " [L. BLUE) ! [WHITE] 
DAMAGE@"DR; :PHINT 

TAB(20) "SQ/MILE@ " SQ' DJYP 
157 PRINT TAB(l)"[SPACE2]COUNT@"ED; 

TAB(20)"[F7J@SCOUTS " ' DIYQ 
158 PRINT"[SPACE2JRETURN@ 

PASS"TAB ( 20) " [ F8] @RESTART";' CEGR 
161 RETURN' l::lAQC 
200 IF PEEK(MT)=33 THEN EP=MT-(GE*40 ) 

:T%=33 ' IVWG 
202 IF PEEK(M'f)=34 THEN EP=MT+GE:T%=34 

: GOTO 223 ' IVQI 
204 IF PEEK(MT)=35 THEN EP=MT+(GE*40) 

: T%=35 ' I VAK 
206 IF PEEK(MT ) =36 THEN EP=MT- GE:T%=35 

:GOTO 223 ' IVVM 
209 IF GE>3 THEN L%=INT(R ND(0)*2)+1 

:EP=EP+Ll-2 : GOTO 22U ' MYLS 
2Hl IF GE=3 Tl!EN L%=INT(R1-1D(0)*2) 

: EP=EP+L%:GOTO 22U ' KWJI 
220 EC=EP+CC : GOSUB 30:RETURN ' EKPC 
223 IF GE<3 THEN 220 ' DGFE 
224 If GE=3 THEN L%=INT(RND(0) *2) 

+2 ' IMSJ 
225 IF GE>3 THEN GOSUl::l 45 ' EF8G 
227 IF GE>6 THEN L%=INT(RNV ( 0)*5) 

+l ' IMWM 
230 ON L%GOTO 23 1, 232 , 233,234,235 ' CVAE 
231 EP=EP+80:GOTO 22 0 ' DKSE 
232 EP=EP+40:GOTO 220 ' DKOF 
233 EP=EP:GOTO 22U ' CIAF 
234 EP=EP - 40:GOTO 220 ' DKPH 
235 EP=EP-80 : GOTO 220 ' DKTI 
300 GOSUB 52 : Y=Y+l:IF PEEK(MT)<>36 

THEN POKE MT, 36:FS=FS-6:TS=36 
:RETURN ' NFIM 

302 UD=-1 : DX=DX- l:GOTO l00'FNWF 
400 GOSUB 52:Y=Y+l:IF PEEK(MT)<>33 

THEN POKE MT,33:FS=FS-2:TS=33 
:RETURN ' NFUN 

402 UD=-40:DY=DY+l:GOTO 100 ' FOYG 
500 GOSUB 52:Y=Y+l:IF PEEK(MT)<>34 

THEN POKE MT, 34 : FS=FS-6 : TS=34 
: RETURN' NFCO 

502 UD=l : DX=DX+l : GOTO l00 ' ENGG 
600 GOSUB 52 : Y=Y+l : IF PEEK(MT)<>J5 

THEN POKE MT, 35:FS=FS-2:TS=35 
:RETURN ' NFBP 

602 UD=40 : DY=DY- l : GOTO lUO ' EOFI 
610 FOR X=O TOD STEP S ' EEIE 
611 IF(ET(E)+X - MF}=MT THEN GOSUB 45 

: EP=Wf:GOSUB 230 : GOSUB 650 
: X=D' KFMP 

512 IF(ET(E)+X - Mf)=DP+l THEN EP=DP+l 
:EC=DP+l+CC : GOSUB 30 : G0SU8 650 
:GOSUB 30 : X=D' POAW 

619 NEXT:RETURN'CtiXL 
650 FOR bl=0 TO 100:NEXT : RETUHN' FITJ 
700 IF ~>AX THEN E=0:HETURN ' FGAF 
702 IF RE<l THEN RETURN' EDIG 
704 PT=O:IF A8S(MT-ET(E))<l60 ~HEN 

P'f =2 ' HTTO 
705 IF ET(E)>l783 THEN HETURN' EJOK 
706 IF ET(E)<ll04 THEN Ri'fURN ' EJDL 
707 IF ET(E)>l600 THEN GOSUB 45 

:EP =DP+l:GOS UB 230 ' HVBR 
708 IF DY>ll THEN IF RE>2 THEN GOSUB 

45:EP=O l::l:GOSUB 23U ' JSQS 
709 IF DR<l THEN RETURN' EDliN 
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710 IF ND>l5 THEN D=520 : S=40:MF=l20 

: POKE ET(E) , CH:GOSUB 610'IGYO 
714 IF ~D>20 THEN D=l2 : S=l:MF=l2 

:POKE ET(E) ,36:GOSUB 610 
:IF L%>3 THEN GOSUB 610'MKOV 

715 IF ND>40 THEN D=l2:S=l:MF=0 
:POKE ET(E) , 34:GOSUB 610 
:IF L%>4 THEN GOSUB 610 ' MJOW 

716 IF ND<lS THEN D=240:S=-80:MF=l20 
: POKE ET(E) , CH:GOSUB 610 
:IF L%>3 THEN GOSUB 610 ' NNXY 

717 IF DR<l THEN RETURN' EDHM 
720 IF ABS(ET(E)-MT)=l THEN EP=MT 

:EC=MT+CC:GOSUB 30'JYMO 
722 IF ABS(ET(E)-MT)=40 THEN EP=MT 

:EC=MT+CC:GOSUB 30 ' JAHR 
725 IF ET(E)+40>1702 AND DY<3 THEN 

GOSUB 45:EP=DP+l:GOSUB 230 
:GOTO 735 ' LFQV 

730 IF MT-ET(E)>20 THEN CH=35:WA%=40 
:GOTO 740'HXHN 

732 IF MT-ET(E)<-20 THEN CH=33:WA%=-40 
: GOTO 740 ' JXMR 

733 IF ET(E)<MT THEN IF ET(E)-MT<DX 
THEN CH=34:WA%=1:GOTO 740 ' KEPU 

734 IF ET(E)>MT THEN IF ET(E)-MT<39 
THEN CH=36:WA%=-l:GOTO 740 ' LEIW 

735 WA%=0:CH=35 : RETURN'DKTN 
740 EY=PEEK(ET(E)+WA%) :IF EY<>32 THEN 

GOSUB 900 ' IUQO 
800 POKE ET(E),32:ET(E)=ET(E)+WA% 

:POKE ET(E) ,CH:POKE ET(E)+CC~PT 
:RETURN ' HSJQ 

900 IF EY=38 THEN RETURN'EEWG 
902 IF EY=46 THEN GOTO 995'EHCJ 
904 IF EY>36 THEN EY=INT(R ND( 0) *20) 

:IF EY>l5 THEN GOTO 995 ' LVSS 
906 EY=INT(RND(0)*4)+l ' FJB0 
908 IF EY=l THEN 735 ' DGGO 
910 IF EY=2 THEN IF PEEK(ET(E)+l)=32 

THEN WA%=1:CH=34:RETURN 'LXU Q 
912 IF EY=3 THEN IF PEEK(ET(E)-1)=32 

THEN WA%=-l:CH=36:RETURN ' MXPT 
914 IF EY>3 THEN IF PEEK(ET(E)-40)=32 

THEN WA%=-40:CH=33:R ETURN'MAMV 
990 GOTO 735'BDON 
995 EP=ET(E)+WA%:EC=EP+CC:G0SUB 30 

: RETURN' Gvrn 
1000 FS=FS - 1:GOSUB 50 :GOSUB 150 

:IF DR<l THEN 4050'HUWo 
10 01 GOSUB 1200:GOSUB 2500 : Y=0 

:POKE 198 , 0 ' ESIA 
1002 PRINT H$"[L . BLUE] MOVE CMD@" 

: GOSUB 55 ' CFYA 
10 03 GOSUB 1200:IF FS>0 THEN ON JV 

GOSUB 40 0 ,6 00,1525,300 , 1525,1525 , 
1525, 500 ' GUXI 

1004 GOSUB 40:GOSUB 50:GET Q$ 
:IF Q$=CHR$(140)THEN 4050'HURF 

1005 GOSUB 1140:IF MT=OB AND OC=l 
THEN 5000 'GQOF 

1006 IF Q$=CHR$(160)THEN GOSUB 
4060'FLTE 
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1007 IF Q$=CHR$(136)THEN GOSUB 
140'FKTF 

1008 IF Q$=CHR$(13)THEN Y=6 ' FIWG 
1009 IF FS<l AND AM<l THEN GOSUB 152 

:GOTO 4050 ' HODJ 
101 0 GOSUB 152:IF Y<6 THEN 10 02 'EKYX 
1011 POKE l98,0:FL=4:G0SUB 2501 

:PRINT H$CHR$(18)"[RED] 
ENEMY MOVE[WHITE)"'FVXF 

1012 ND=INT(RND(0)*150)+l'FLMB 
1014 IF ND>l00 AND PEEK(DP+l)=32 THEN 

POKE DP+l , 42:POKE DP+~C+l,6 ' MBIL 
1015 IF ND<50 THEN POKE OB, 44 

:POKE 0B+CC,2'GQKG 
1019 GOSUB 2000:IF DR<l THEN 4050'EMDH 
1020 IF DY>l4 AND RE>2 THEN GOSUB 

1500 ' GLV8 
1021 IF RE<2 THEN 1028'DHUY 
1022 IF ND>80 THEN IF DR>l THEN GOSUB 

1500 'HLR D 
1028 OC=0 :IF PEEK(OB)=44 THEN 

OC=l ' GNTK 
1029 IF Q$=CHR$( 13)THEN GOSUB 45 

:IF L%=3 THEN GOSUB 153 0 'JQBM 
1030 GOTO 1000 ' BEXW 
1100 IF TF=l THEN IF EP=MT THEN IF 

DR>0 THEN TF=INT(RND (0)*4)+1 
:POKE MT,TF+32 : TF=0 ' RGIM 

1140 IF Q$="E"THEN GOSUB 400 ' EFQB 
1141 IF Q$="X"THEN GOSUB 600 ' EFMC 
1142 IF QS= " D" THEN GOSUB 500'EFQD 
1143 IF QS= " S"THEN GOSUB 300'EFEE 
1144 IF DY>l3 THEN IF RE>2 THEN IF 

DR>0 THEN L%=INT(RND(0)*2)+2 
:EP=MT:GOSUB 230 ' QDNS 

1145 IF DR<l THEN Y=6'EFLG 
1146 GOSUB 50:RETURN ' CDKF 
1200 JV=PEEK(5G320) :FR=JV AND 16 

:JV=l5-(JV AND 15) :RETU RN'IDKH 
1500 IF DY>l2 AND RE>l THEN 1530'FLLD 
1508 IF DY>8 AND RE>2 THEN 1530'FKTL 
1510 IF DY>6 AND RE>3 THEN 1530'FKSE 
1515 IF DY>3 AND RE>4 THEN 1530 ' FKQJ 
1520 EY=INT(RND(0 ) *2 0) : IF EY>l8 THEN 

1530 ' HSPI 
1525 RETURN' 8AQF 
1530 PRINT H$" [RED] INCOMING@[WHITE) 1 " 

:X=INT(RND(0)*6)-3:EP=MT+X 
:EC=EP+CC'KYQQ 

1532 GOSUB 24:FOR Dl=0 TO 500:NEXT 
:GOSUB 40 : GOSUB 30'HQDK 

1540 RETURN'BAQC 
200~ FOR E=0 TO AX: IF ET(E)=l944 THEN 

2004'GSBB 
2002 GOSUB 700 : IF DR<l THEN E=AX' FKDB 
2004 NEXT E: RETURN' CCHY 
2500 POKE 198 , 0 : FL=AM'CKKC 
2501 IF DH<l THEN RETURN'EDHD 
2502 FOR Y=0 TO FL:PRINT H$CHR$(18)" 

GUN CMD @[WHITE] ":GET Q$ 'GOHK 
2503 IF Q$=CHR$(13)THEN Y=FL 

: GOTO 2 6 2 0 ' GOE I 
2504 IF Q$=CHR$(134)THEN GE=GE+l 
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: IF GE>8 THEN GE=9'KTGO 

2505 IF QS=CHR$(160)THEN GOSUB 
406U'FLTJ 

2506 IF QS=CHR$(135)TIIEN GE=GE-1 
:IF GE<2 THEN GE=l ' KTBP 

2507 IF Q$=CHR$(140)THEN 4050'ELGK 
2508 IF MT<l265 AND PEEK(MT)=33 AND 

GE>3 THEN GE=3 ' JSTR 
2510 IF DX<9 THEN IF PEEK(MT)=36 THE~ 

IF GE>DX THEN GE=DX'LRJL 
2512 If DX>31 THEN IF PEEK(MT)=34 

THEN IF GE>39-DX THEN 
GE=39-DX'NWTP 

2514 IF DY<5 THEN IF PEEK(MT)=35 THEN 
IF GE>5 THEN GE=5 ' LPFO 

2600 PRINT HS"[L. RED) FIRE CMD@ 
[WHITE)" ' BCJE 

2604 GOSUB 1200'BEEf 
2605 IF AM<l THEN AM=O: GOTO 2620 ' FLKK 
2610 IF QS=CHR$(133)THEN FR=0 ' FKEG 
2612 IF FR=0 THEN AM=AM-1: GOSUB 200 

:FS =FS-2 'ISTM 
2620 FS=FS-1:GOSUB 152:NEXT Y 

:RETURN' FMBH 
4050 POKE 198 ,0:PRINT HS:PRINT:PRINT 

:PR INT : PRINT"[WHITE)TRY AGAIN 
[Y/N)"'GMTL 

4052 GET QS: IF QS=""THEN 4052'EJPH 
4054 IF QS="Y"THEN PRINT CHS:CLR:X=l 

: GOTO 3 ' HLJM 
4056 IF QS<>"N"THEN 4052 ' EGLL 
4058 GOSUB 40:SYS 64738 ' CIML 
4060 POKE 198,0 : PRINT HS"[YELLOW, 

SPACE2)PAUSE[SPACE3 ,WHITE) "' CIEH 
4062 GET Q$ :IF QS=" "THEN 4060'EJOI 
4063 PRINT HS"[SPACE10)" : RETURN' CDNI 
5000 GOSUB 40:IF SQ>5 THEN 5008 ' EKEB 
5002 SQ=SQ+l:DR=DR+l:SC=l2:ZX=0: 

:F S=l000 :AM=AM+l5 :IF AM>24 THEN 
AM=24' NT8S 

5004 GOTO 23 ' 8CMB 
5008 PRINT CHR$(147) "THE BATTLE IS 

WON"' CFGL 
5010 ED=ED*2:FOR X=l TO ED 

: L%=IN'r(RND(0) *4)+1 
:POKE 1104+X,L%+32 ' NGYN 

5011 POKE 1104+X+CC,2:X=X+l 
:FOR SQ=0 TO 50 : NEXT SQ:NEXT'KXBK 

5012 POKE 1964,33:POKE 1964+CC,6'DQBF 
5014 FOR X=l TO ED: EP=ll04+X :EC =EP+CC 

:GOSUB 24 : FOR D1=0 TO 100 : NEXT Dl 
: GOSUB 30 ' NKHS 

5016 POKE EP,44 : POKE EC,2:X=X+l:NEXT 
:GOSUB 40:FOR X=0 TO 12:PRINT 
:N EXT' LAUQ 

5018 PRINT CHR$(18) " FINAL SCORE 
" ' CEFL 

5020 PRINT:PRINT" TOTAL ENEMY COUNT 
"ED/2 ' DEMG 

5022 PRINT" FINAL DAMAGE REPORT 
"DR ' BCOH 

5024 PRINT:PRINT CHHS(l8)" BATTLE 
RECORD " ((DR*l00)+(AM*l0)+FS) 

*SC ' IYYR 
5030 FOR X=0 TO l00U:NEXT 

:GOTO 4050'FMDF 
30000 PRINT CH$: PRINT :F OR X=0 TO 39 

:PRINT";";:NEXT'HMMA 
30001 FOR X=0 TO 15:PRINT:NtXT 

:FOR X=0 TO 39:PRINT " ; " ; 
:NEXT ' KOTD 

30 010 TC=5:TR=INT(RND(0)*60)+5 ' GOQB 
30012 FOR X=0 TO TH:Y=INT(RND(0)*640) 

+1144:POKE Y,37:POKE Y+CC, 
TC I LFJE 

30014 IF TC=5 THEN TC=9 
:GOTO 30020'FMID 

30016 IF TC=9 THEN TC=5 ' EGYE 
30020 NEXT' BAEU 
30026 BW=INT(RND(0)*10)+l ' FKQA 
30028 FOR X=0 TO BW:Y=INT(RND(0)*560) 

+1184' I~LG 
30029 FOR Z=O TO 4:POKE Y+Z,38 

:POKE Y+Z+CC, 11:NEXT : NEXT'KTUI 
30036 BW=INT(RND(0)*10)+l'FKQB 
30038 FOR X=0 TO BW:Y=INT(RND(0)*560) 

+1184:FOR Z=O TO 2 ' LWQK 
30039 POKE Y+Z,43:POKE Y+Z+l , 45: 

:POKE Y+Z+CC,11 : POKE Y+Z+CC+l,11 
:NEXT:NEXT ' OHMP 

30040 BW=INT(RND(0)*30)+2:FOR X=0 TO 4 
: BW=BW+40' KVMC 

30042 POKE BW+l264,61:POKE BW+l264+CC, 
12:NEXT ' GWYB 

30050 Z=INT(RND(0)*6)+l ' FILD 
30051 MF=INT(RND(0)*15)+2 ' FKQE 
30052 Y=INT(RND(0)*40)+1560 

:Y=Y+MF'HRXC 
30a54 FOR X=0 TO Z:POKE Y+X, 46 

:POKE Y+X+CC,15 : NEXT' JSLG 
30056 Z=Z- 1:FOR X=0 TO Z 

:POKE Y+X+40 , 46:POKE Y+X+40+CC , 
15:NEXT'NBNM 

30057 Z=Z-1:FOR X=0 TO Z 
:POKE Y+X+80 , 46:POKE Y+X+80+CC , 
15:NEXT'NBVN 

30060 Z=INT(RND(0)*8)+2'FIOE 
30062 FOR X=0 TO Z:Y=INT(RND(0)*500)+ 1 

:Y=ll44+Y:POKE Y, 46 
:POKE Y+CC, 0 ' NHCK 

30064 HM(X)=Y:NEXT'CHFA 
30070 X=INT(RND(0)*30)+2:0B=X+ll44 

:POKE OB,44:POKE OB+CC,2 ' KFBH 
30090 X=INT(RND(0)*19)+1:MT=X+l744 

:DX=X:DY=l:TS=33:POKE MT,TS 
:POKE MT+CC, 6 ' NSTP 

30098 X=INT(RND(0)*20)+17 
:DP=X+l704 ' HSKM 

30099 POKE DP,61:POKE DP+l,42 
:POKE DP+2,61:POKE DP-39,32 
:POKE DP+41 , 32 ' JKRS 

30100 POKE DP+CC, 11 : POKE DP+l+CC , 6 
:POKE DP+2+CC,ll'IYKE 

30102 IF SQ=0 THEN X=3'EFTY 
30103 IF SQ=l THEN X=4'EFVA 
30104 IF SQ=2 THEN X=5'EFXB 
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30106 IF SQ=3 THEN X=6'EFAD 
30107 IF SQ>3 THEN X=7 ' EFAE 
30110 TC=INT(RND(l)*X)+3:RE=TC 

: AX=TC I H'rME 
30115 FOR X=l TO TC:Y=lNT(RND(0)*75)+1 

: ET(X)=Y+ll84 ' KALG 
3012 0 POKE ET (X),35:P OKE ET(X)+CC,0 

: NEXT' E::TYC 
30125 RETURN' BAQB 
35000 PRINT CHR$(5)CHR$(147) :PRINT 

:P RINT ' FKND 
35020 PRINT" [GREEN],[WHI'l'E] (SHFT U, 

SHFT C3] [SHFT U, SHFT C3 , SHFT I) 
[SHFT U,SHFT C3 ,SHFT I) 

[ SHFT U,SH FT C3 , SHfT I] [SHFT U, 
SHFT C2 , SPACE4, SHFT C,C MDH R, 
SHFT C]"'BAKP 

35022 PRINT"[SPACE3,SHFT tl} [GREEN}%% 
[WHIT!::} [SHFT BJ [ORANGE)% 
[WHITE] (SHFT B) [ SlffT B, SPACJ::3, 
SHFT BJ [SHFT BJ (GREEN]% 
[ORANGE)%[WHITE,SPACE2 , SHFT B, 
SPACE7 , SHFT B} "' BAAH 

35024 PRINT "[ SPACE3 , CMDR Q, SHFT C2, 
SPACE2 , SHFT B,SPACl::3,SHFT BJ 
(CMDR Q, SHFT C , CMDR R , SHFT C, 
SHFT K} [SrlFT B, SPACE2 , 0RANGE)% 
(WHITE,SPACE2 , CMDR Q, SHFT C, 
SPACE2,GREEN)%%(WHITE , SPACE2 , 
SHF'l' B] "' BAMM 

35026 PRIN T "(SPACE3,SHFT B, SPACE4 , 
SHFT BJ (ORANGE]% (WHITE] 
[SHFT BJ (SHFT B,RED} i (WHITE) 
[SHFT M, SPACE2 , SHFT 8,RED]# 
(WHITE,SPACE3,0RANGE]%(WHITE , 
SHFT BJ ( RED]#(WHITE , SPACE5 , 
SHFT B} "' BAOL 

35028 PRINT " [ORANGE} %[GREEN] %[WHITE , 
SHFT B, RED] #(WHITE , SPACE2, 
SHFT J , SHFT C3 , SHFT K] [SHFT BJ 

[GREEN]% (WHITE} [SHFT T] 
[SHFT J , SHFT C3 , SHFT K] (SHFT J , 
SHFT C3] [ORANGl::]%(WHITI::] 
[SHFT C , CMDR E, SHFT C} "' BAAV 

35030 PRINT:PR INT TAB(ll) "(R ED} , 
[WHITE) BY G [SPACE2] FIELDS 
(BLUE]* [WHITE)" : GOTO 47000' EKED 

35032 PRINT H$:FOR X=0 TO 9 : PRINT : NEXT 
:PRINT TAB(l2)"[WHITE] 
JOYSTICK PORT@2"'IMSI 

35034 PRINT:PHINT TAB(l4) "Fl TO BEGIN " 
: PRINT:PRINT TAB(l4) "F 8 TO 
QUIT "'GJGJ 

35036 X=INT(RND(0 )* 20)+15 :X=X+l 904 
: Y=X+CC:POKE X, 33 :POKE Y, 6 ' LGUP 

35040 GOSUB 40:GOSUB 50 : GET QS 
:IF Q$=CHR$(133)THEN RETURN' IQKE 

35041 X=X-40:Y=Y-40:IF X<l300 THEN 
RETURN' IPFF 

35042 EP=INT(RND(0) *3 )+ 1:EP =EP +X 
:EC=EP+C C:GO SUB 30 
: IF Q$=CHR$(140)THEN 4050 ' 0MXP 

35043 IF EP-X>l THEN EP=EP+36 :E C=EC+36 

98 AUGUST /SEPTEMBER '85 

: G OS UB 3 0 ' JU LJ 
35044 POKE Y+40 , 0 :POK£ X,33 

: POKE Y, 6 ' 1::0KF 
35045 FOR 2=0 TO l : EP=INT(RND(0)*40)+l 

:EP~l274+EP : Et=EP+CC ' MFHQ 
35046 GOSUB 30 : NEXT Z ' CEGE 
35200 IF QS<>CHR$ ( 133}T HEN 35040 ' FMGF 
40001 DATA 033, 008 , 008 ,107,10 7 ,127, 

127 ,127, 099 ' BKWC 
40002 DATA 034 , 000,252,252,112 , 127 , 

112 , 252 , 252 ' 8KWD 
40003 DATA 035 , 198,254,254,254,214 , 

214 , 016 , 016 ' BKXE 
4 000 4 DATA 036 , 063 , 063,014,254 , 0 14 , 

063 , 063 , 000 ' BKCF 
40005 DATA 037 , 036 , 094,187 ,12 7 , 23 4, 

ll9,092, 016 ' BKHA 
40006 DATA 038,000,134 , 073 , 048 , 073, 

134 , 000,000 ' BKUB 
40008 DATA 039,198,214,108 , 040 , 040 , 

056 , 056 , 0 16 ' BKTD 
40011 DATA 060 , 016 , 147,199,235 , 203 , 

203 , 008 , 008 ' BKQD 
4 0012 DATA 062 , 022 , 052 , 008 , 003 , 216, 

004 , 062,038 ' BKXE 
40013 DATA 063 , 066 ,000 , 194 , 011 , 068 , 

034,065,152 ' BKNF 
40 015 DATA 058 , 255 , 170,255,1 60 , 221 , 

160 , 224,160 ' BKSB 
40016 DATA 059 , 255 , 170 , 255,000 , 000 , 

000 , 000 , 000 ' BKHC 
40017 DATA 061 , 255 , 085,255 , 044 , 052, 

044 , 052 , 044 ' BKSD 
40018 DATA 043,240 , 088 ,168, 248 , 063 , 

037,058 , 0 1 5 ' BKHE 
40019 DATA 045 , 015 , 058 , 037,063,248 , 

168 , 088 , 240 ' 8KJF 
40020 DATA 046 , 000,204 ,0 00 , 051 , 000 , 

204 , 000 , 05l ' BKVD 
40021 DATA 000 , 000 ,09 6 , 096 , 000,000 , 

096 , 096,000 ' BKVE 
40022 DATA 042 , 255 , 142,180,1 80 , 142, 

255 , 192 , 192 ' 8KWF 
40023 DATA 044 , 000 , 255 ,1 77 , 183 ,1 29 , 

237 ,14 1 , 255,-l'BNNA 
47000 PRINT :P RINT TAB( l4)"W AIT WHILE" 

: PRI NT: PRINT TAB(l4 )" THE 
TROOPS"'GJJG 

47001 PRINT : PRINT TAB(l7)"DRESS "' DEMA 
47002 POKE 56,48 : CLR'CGLF 
47003 POKE 56334 , PEEK(56334)AND 254 

: POKE l , PEEK(l)AND 25l'GABG 
47004 FOR I=O TO 2047:POKE 12288+1 , 

PEEK(53248+I) :NEXT ' IXRI 
17 005 POKE l , PEEK(l)OR 4 

:P OKE 56334 , PEEK(56334)0R l ' GVXI 
47006 READ A: IF A=-1 THEN 47008'FJGG 
47007 FOR I=0 TO 7:READ B 

:POKE 12288+A*8+I ,B: NEXT 
: GOTO 47006 ' KXQN 

47008 POKE 53272,(PEEK(53272)AND 
240)0 R 12'EUHJ 

47009 RUN 3 ' BBNE (E'IUI) 
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Baudleship 

Most compute r games are sing le-player: you vs. the 
compute r. The re is nothing wron g w ith that , really. Th e 
comp uter is always a will i ng, uncomplaining opponent. 
doesn't cheat {hopefully}, and does a good job of keeping 
score. Nevertheless, there are many multi-person games 
that cou ld put the computer's powers to good use. The 
trouble is , it isn't practical to play the m on a comp uter 
because the players can see each other's moves and 
strategies . Sure, you can say to your friend , "O kay, turn 
your back now wh ile 1 si t down and type in my move,' ' 
but thi s wears thin very quick ly. 

But today, when Commodore modems are inexp en­
sive and plentiful, wh o says you have to both be sitting 
at the same compu ter anymor e? With proper software, 
you can be si tting comfortably in your favorit e comput er 
chair and play a gam e over the telephone lines with a 
friend who's also sitting in a favont e chai r ! 

As an example of inter -comput er software, here's a 
program that allows two players to play the famil iar 
grap h-paper game "Battl eship ." Each player "hides" a 
submarine {two squares long}, destroyer (three squares), 
cruiser (four squares). and battleship (five squares} on a 
ten-b y- ten grid . In this version , each player then calls a 
"shot" usin g the numb er and letter coordin ates of a 
part icular square they guess a ship might be lyi ng in . 
The winner is the first one to sink all the enemy's ships. 

Playing Baudleship 
Carefully typ e in the appropriat e program {either 64 

version or VIC 20; your VIC must have at least an 8K 
memory expansion cartridge) . Then call up your oppo ­
nent, who mu st also have a modem and one of these 
programs . (Yes, a VIC 20 owner may play a 64 owner! 
The only difference is that the VIC screen doesn't have 
enough room to display your own ships and show you 
how badly they are bemg hit.) 

Of course. you don't have to use the telephone. The 
modems will work quite nicely in the same room or 

UY BRUCE JAEGER 

The game of ''Battleship'' for two 
players, with computers 
connected by modems (for the 
Commodore 64 or WC 20 with BK 
memory expansion). 

office , connected by a telephon e cord . I've even suc­
cessfully connec ted a coiled handset cord from a 1600 
VIC Mod em to a 1650 AutoModem . It 's a loose fit m the 
larger AutoMode m connector, but it st ill work s! 

Once you've estab lished contac t, run the program , 
put your modems on-li ne {by pluggi ng the cord from the 
handset into the 1600 VICModem, or by putting the dat.a 
switch to Data on the 1650 AutoModem and hanging up 
the regular telephone) . The program will sLart you out in 
" chat " mode ; anything you type will be sent to the 
other person. {L ike, "Ready to play? I'm gonna beat 
you ... "} 

Press the F1 fun ction key to begin play. If you 're the 
first to press it, a message w ill automa tically be sent to 
the other computer , celling your opponent " Pre::;s the F1 
key. I have." Then give your name wh en the comput er 
asks. 

There will now bo a slight delay whil e the two com­
puters decide randomly who plays first . Then a len-by­
ten gnd will appear on the screen. It 's time to hide your 
shi ps. 

You place a ship by firs t giving a star t ing coordinat e, 
in mmtary-sty le column/row fashion. Then pick one of 
eight di rections to extend the rest of the ship . Entries 
that place part of a ship off the grid or on top of another 
ship w ill not be allowed. 

The comput ers will know when both players are 
ready. Two grids will appear on the screen. the left one 
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with your ship s, and the right one (imtially blank ) to 
keep track of you r shot s at the enemy . (VIC owne rs will 
·not have the lefL gri d .) The player to go first will see a 
nashrng "Y OUR TURN (F1)." He may 01ther push F1, 
and Lhen enter hi s shot against the other player . or typ e 
a message to Lhe othe r player as in the starting -up 
"chat " mode. I feel it 's vital to allow for some form of 
personal message passing in games of this sort . 

If you hit the other player's ship , you hear an explo-

Before typing in this program, read "How to Enter Programs." 

Baudleship: 64 versio n 

120 OPEN 1, 2 , 3 , CHRS (G) :HJ::M OPEN 
RS-232 CHANNEL' DCYf 

130 DIM IH(Hl ,1 0) : REM SHIP GHIO 
MATHIX' CYKF 

140 POKE 53280 , 0:POKE 53 281 , 0 
:POKE 54272+24,8 ' 1::AJG 

1 50 8'1'$=" [ HOME, DOWN 24 J "' BDXD 
! GO MS=LEP'l'S (BTS , 16) ' CKLE 
170 ME$='" ' : FOR Q=l TO 39 : MES=Ml:;$+ 11 

" 

:NEX'l'' HQSK 
18 0 8L$=ME$ : MY$=ME$ : S6 =54272 ' DVEJ 
190 CR$=CHH$( 13) : r'l$=CHR$(133) 

: OS $ = II $ " I Fu H L 
2 0 0 C $ ( 0) = 11 

[ Y E LL ow J 11 
: CS ( l ) = 11 [GREEN J 

II I CLSA 
210 PRINT CHR$ (147) CHk$ (142) CHR$(8) 

'ENAC 
220 S$(l)=CHRS( 28)+ CHR$(42) 1 ENJD 
230 FOR X=2 TO 5:READ SS(X):NEXT ' FKAE 
240 DATA SUBMAHINE , DESTROYER, CRUISER, 

BA'l'TLESIHP I BNWL 
250 TS=l4 : HS=l4:BP=l:GOTO 1460 1 ESFH 
26~ GOSUB 2230 : REM BOTH PLAYEHS 

Rl::ADY?' CWEJ 
270 IF N$<> 11 "THEN 330 1 EFHG 
280 NS="C64":INPUT 11 [CLEAR, WHITE] 

YOUR NAME"; NS'CGMK 
290 IF NS="" THEN 280 ' DFOH 
300 PRINT"[D0WN2]WAIT ... " 1 HADY 
310 GOSUl:l 1950 : REM SEND NAME TO OTHER 

COMPUTEH, WAIT FOR HIS 1 COWK 
330 HEM INPUT SHI P COORDINATES1 BUQG 
34 0 PRINT" [CLEAR] ":P =0 :G0SUB 680 

: REM PRINT GRID ' ERVI 
350 FOR X=2 TO 5 :GOSUB l370 ' EI CG 
360 ~OR J= l TO 10 1 DEDF 
370 : FOR K=l TO 10 1 DFMG 
380 : IF Bi (J , K)=X THEN H%(J , K)=0 1 ERXL 
39 0 NEXT K,J ' bDQH 
40 0 GOSUB 8 90 : REM ERASE DIKECTION 

AID ' CVNE 
41 0 PRI NT MS" [WHITE] ENTl::R " SS (X)" 

[ SPACE3] " 1 BHYD 
4 20 GOSUH 1140 : Rl::M GET 

COORDINATES' CTEG 
430 11" B~ (V, 11)<> 0 'i'Ht::N GOSUl:l 1060 

:GOTO 360 :HEM SHIP THERE 
ALREADY' IHKN 

4 40 GOSUB 843 :kEM PklNT DI~EC'i'I ON 
AI D1 CVt-d 

45 0 POKE 198 , 0 :WAIT 198 , 1 : GET DS1 DOMH 

100 AUGUST/SEPTEMBER'B5 

sion and see a reverse-vi deo characte r appear on your 
targ et g rid . If your opponent finds your ship , you hear 
the shell come wh ist li ng in and explode wi t h a flash­
soon followed, no dou bt, by a nasty message from your 
opponent bragging about hjs or her shooting abihty , and 
how you don 't stand a chanc el 

Wh en one player wi ns, you go back to " chat " mode, 
and have the opt ion to press " F1" and start again. 

Good hunting ! DI 

460 CK=O: FOH Y=l TO 8 ' C:HQI 
470 IF MID$ ("'l'YUGJ8NM" , Y, 

l)=DSTH EN 4Y0 ' ELSM 
48 0 NEXT Y: GOSUl:l 1060:GOTO 450 ' DKVJ 
49 0 ON Y GOTO 500 , 510,520 , 530 , 54 0 ,55 0 , 

560 ,5 70 1 CHGO 
50 0 XD=-1 : YD=- l : GOTO 580 1 FLNE 
510 XD= 0 : YD=-1 : GOTO 580 1 ELQF 
520 XO= l:YD=-1 : GOTO 580 ' ELRG 
530 XD=-1:YD= 0 :G OTO 58 0 1 ELQH 
540 XD= l:YD= 0 :GOTO 580 1 DLBH 
550 XD=-1:YD= l:GOTO 580 ' ELRJ 
560 XD= 0:YD= !:GOTO 580 1 DLBJ 
570 XD= l:YD= l:GOTO 58D ' DLCK 
580 L=l : 8%(V, H)=X ' CLTK 
590 Xl=H+XD:Yl=V+YD : L=L+l 1 GPIQ 
600 IF Xl>l0 OR Yl> l0 THEN GOSUB 1060 

:GOTO 360 'H QAH 
610 IF Xl<l OR Yl<l THEN GOSUB 1060 

: GOTO 360 1 HOI I 
62 0 IP B%(Yl , Xl)<>E THEN GOSUB 1060 

:GOTO 360 1 GSIJ 
630 B%(Yl , Xl) =X'BKBG 
64 0 IF L<X THEN H=Xl:V =Yl 

: GOTO 590 ' GNGL 
650 G=O:GOSUB 940 ' CGPH 
660 NEXT X:GOSUB 890 1 CFPI 
67 0 GOTO 1400 : HEM SKIP TO PLAY 

ROUTINES I CXJ 0 
680 REM GRID DRAWING SUBROUTINE' BVIO 
690 PRINT TAB(P *l8) CHR$(1 9)CS (P) 1 ENIO 
700 PRINT TAB(P*l8) "[ SPACl::2, CMDR Pl0J 

II I DEIK 
710 PRINT TAB(P*l8)" 0[CMDR N,SHFT @10) 

"'DES M 
72 0 PRINT TAB(P *l8)"l[CMDR N, SHFT @10] 

11 1 DETN 
730 PRINT TAB(P*l8)"2[C MDR N, SHFT @10] 

II I DEUO 
74 0 PRINT TAb(P *l8)"3[CMDR N, SHFT @10] 

111 DEVP 
75 0 PRINT TAB(P*l8) " 4[CMDR N, SHFT @10] 

111 DEWQ 
760 PRINT TAB(P*l8)" 5 [CMDR N, SHFT @l~] 

II I DEXR 
770 PRINT TAB(P*l8)"6[CMDH N, SHFT @10) 

II I DEYS 
780 PRINT TAl:l(P*l8) " 7(CMDH N, SHFT @10] 

"' DEAT 
790 PRINT TAB(P *l 8) " 8[CMDH N, Shl:'T @10] 

II I DEBU 
80£: PRINT TAH(P *l 8 )" 9[CMDR N, !:>IIF'r @HlJ 



liAfflE PROliRAfflS Baudleship 
II I Dl::CM 

810 PRINT TAB(P*l8) 11 [ SPACE::,2 , CMDH Yl0] 
II I DEHN 

820 PHINT TAB(P*l8 ) 11 [SPACl::2] 
ABCDEFGHIJ111 Dl::CJ 

830 RETURN' t3AQF 
840 PHINT 11 [HOM!::, SPACl::10] 

DIRECTION? " I !:lANK 
850 PRINT TAB(l3)"[DOWN , HVS]TYU"' CDPJ 
860 PRINT TAB(l3) 11 [RVS)G J 111 CDQK 
870 PRINT TAB(lJ ) 11 [ HVS]BNM111 CULL 
880 RE'l'URN' BAQK 
890 PRINT"[HOME, SPACl::20] 111 !:lASO 
900 PRINT TAB(l3)"[D0WN , SPACE3] 111 CDHF 
910 PRINT TAB(l3)"[SPACE3] "' CDPG 
920 PRINT TAB(l3)"[SPACE3]" ' CDPH 
930 RETURN' !:lAQG 
940 REM DRAW SHIPS ON GRID 

SUBROU'f!NE' BAXP 
950 GOSUB 1370 : PRINT"(HOME, DOWN2)"; 

' CGEK 
960 FOR J=l TO l 0 'DEDL 
970 PRINT"[ RIGHT2]"TAB(G*l8) ' DEAM 
980 FOR K=l TO 10 ' DEEN 
990 S=B%(J,K): IF S=0 THEN PRINT" 

[RIGHT]";: GOTO 1020 ' GRYT 
1000 IF S=l THEN PRINT"(RED,RV S] 

[RVOFF) ";: GOTO 1020 ' FIMX 
1010 PRINT CHR$(l8)CHR$(5) LEFT$(S$(S) , 

l)CHR$(14 6) ;' FWEB 
1020 NEXT K:PRINT:NEXT J:RETURN'EFJX 
1030 REM BEEPS SUBROUTINE'BP OB 
10 40 GOSUB 1120 : POKE S6+l , 130 

:POKE S6+5 ,9:POK E S6+15 , 30 
:POKE S6+24 , 5 ' JIRJ 

1050 POKE S6+4 , 21 : FOR DE=l TO 25 : NEXT 
:POKE S6+4 , 20 :P OKE S6+24 , 0 
: RETURN' LDGK 

1060 REM BAPPS SUBROUTINE' BPVE 
1070 PRINT M$"[D0WN3, RVS) 

BAD ENTHY"' BCHD 
1080 POKE S6+24 , 12 : POKE S6+6 , 240 

:POKE S6+4,17 ' GWJJ 
1090 FOR A=l TO 2 : FOR B=l TO 255 

STEP 25'HLUI 
1100 POKE S6+1 , B:NEXT B,A 

: POKE S6+4 , 32 ' FQGA 
1110 POKE S6+4 , 32 ' CGRW 
1120 FOR Q=0 TO 24:POKE S6+Q,~ 

: NEXT ' GLHC 
1130 PRINT MS" [DOWN3, SPACEH.l] " 

: RETURN' CDSA 
114 0 REM COORDINATE INPUT 

SUBROU'l'INE' BAXG 
1150 PRI NT L!::FT$(BT$,l7) "[ WHITE] 

COORDINATES? (V, H) "' CICG 
11 60 PRINT" [SPACE4 ]": PRINT " (UP) "; ' CCJC 
1170 POKE 198 , 0:WAlT 198 , 1:GET V$ ' DUfF 
ll8ij IF ASC(V$)<48 OR ASC(V$)>5 7 THEN 

GOSUB 1060:GOTO 1170'JVGM 
1190 Pk!NT MS"{ DO~N2J"V$" - "; ' Br'Pr' 
1200 POK!:: lYH , 0 : WAI T 198 , l : GlT HS' OOQY 
1210 IF ASC(11S)<65 UH ASC(H$)>74 THEN 

GOSUB l 06U : GOTU l2UU'JVbi 
l 2 2 0 I:' H IN 'l' M $ " ( DOWN 2 , R I G 11 'l' 2 ) " H $ ' b E J X 
123 0 H=A~C(h $) - G4:V=ASC(V$) -4 7'GPWr' 
124 0 RETUHl..J' bAQY 
12 50 REM HIT NOISE SUBHOUTlNE' tiSCG 
126'E} FOR Q=O TO 24 : POKE S6+<,J, O: NEXT 

: POKE S6+~4 , 8 ' ISXJ 
1 270 POKE 56+5 ,192:P OKE S6+6 ,25 0 ' EPUh 
1280 FOR Q=l2 0 TO 80 STEP- l ' FHktl 
1290 POKE SG+l , Q: POKE S6+4 , 17 

:fOH DE=l TO 8 : NEXT DE, Q' IWJO 
13 00 POKE 53280 , 2:POKE 5328l , 2 ' CPPA 
1310 POKE S6+24 ,15:P OKE S6+l , 15 

:P OKE S6+ 4,l28'GWKF 
1320 FOR VO=l5 TOO STEP- 1 

:FOR DE=l TO 10:NEXT DE 
: POKE S6+24 ,V O: NEXT' MYEK 

1330 POKE 53280 , 0 :P OKE 53281 , 0 
: RETURN' DQLD 

1340 POKE S6+24,Y : POKE S6+5 ,~ 
:P OKE S6+l ,2 0 'G TUH 

13~ POKE S6+4 ,12 8:r ·OR D=l 'l'U 10 :NJ:;X'f 
: POKE S6+4,l29:G OTO l3l~ ' JbOL 

1360 REM CLEAR MESSAGE SCREEN 
SUBHOUTINE ' BDCK 

1370 PRI NT MSBLS: FOR Q=l TO 3 
:P RINT BL$:NE XT : RETUHN' HPNK 

1380 REM' BARI:: 
1390 REM READY fOH GAME' BMFJ 
14 00 GOSUB 1370 : REM CLEAH MESSAGE 

AREA' CVPD 
1410 P=0'BCYY 
1420 GOSUB 680 : REM DHAW GRID ' CMVD 
1430 P=l:GOSUB G80 'C GBC 
1440 PRINT 11 [HOME,YELLOW, SPACE2) 

"N$TAB(l8 )"[G REEN, SPACE2] 
" NlS ' CIAF 

1450 GOSUB 940 : REM DRAW ON GRID ' COCG 
14~0 GV=0: PRINT LEFT$(B T$ , 21) ;' UNNH 
1470 PRINT"( R!::D, SHFT *4 0] "; 

CHR$(19) ' CFDL 
1480 IF BP=0 THEN GOSUb 2140 

:REM OTH!::R PLAYER READY?' r'AWU 
1490 1-<EM MAIN PLAYING LOOP' BPCL 
1500 REM ***** INPUT FHOff1 OTltl::H 

COMPUTER I BCW
0

G 
l5Hl GJ::'l'#l, A$ : If AS='"'OR S'1'<>0 TliEi\J 

1600 ' HPLG 
1520 lF A$=~1STHl::N 179 0 

: 1-<c:1•1 coo1-ms COMING' E'tffl 
153 0 IF AS=CHR$(134)THl::N 1U70 

: HEM HEPORT OF HIT & VALUE'f ~NL 
15 40 IF A$=CHR$(135 ) Tl1EN 1910 

: REM REPORT OF MISS ' FYIL 
1550 IF A$< " "OR AS>" Z'"l'Hi;;N 1600 ' FIG! 
1560 IF AS=CHR$(136 ) THEN 250 ' 1::KUI 
157 0 ME$=RIGH'l'$(MES+A$, 3Y) ' DNWJ 
1580 PkIN'l'"[CYAN] " Ll::FT$(BTS,20)ME$ 

:P OKE 212,U ' DRSM 
1590 REM ***** FROM YOU TO hlM ' BHTM 
1GD0 IF Mf=l AND GV=0 AND BP=0 THEN 

GOSUB 1370 : PHlNT MS" (WHITE) 
YOUR TURN (fl)" ' JQTM 

POWERPLAY 101 

8 



liAfflE PROliRAfflS Baudleship 
161 8 IF MF=O AND GV=0 AND BP=0 THEN 

GOSUB 137U'INE1 
1620 IF bP THEN PHlNT M$"(UOWN,WHITEJ 

PRl::SS Fl TO PLAY"' UEUI 
1630 G!::T A$ : IF GV=l tHEN 166U ' EKPG 
1640 IF A$=Fl$AND MF=l ANO BP=0 THEN 

1760 : REM GET COORUINATES'I FVP 
1650 IF AS=FlSAND bP =l ThEN BP=O 

: GOTO 260 : Rl::M END INITIAL CHAT 
MODE' IJWH 

1660 IF HS=0 THEN GV=l:GOSUB 137 0 
: PRINT M$NS" WINS!" :GOSUB 222U 
: GOTO 250 ' IAC(J 

1670 IF TS=0 THEN GV=l : GOSUB 1370 
:PRINT M$N1S" WINS!":GOSUB 2220 
: GOTO 2 5 U ' I B H S 

168U IF AS>="[SHFT A)"AND A$<= " 
[SHFT ZJ"THEN A$=CHR$(ASC(AS) 
-128) ' LPBT 

1690 IF ' A$=CHR$(160)THEN A$=" "' FJVN 
l 700 If' A$<" "OH A$>" Z " '!'HEN 1510 ' FIGF 
1710 Al$=A$:IF AS=CIIRS(34)THl::N 

Al$=" I II I GPF'l 
1 720 MY$=RIGHT$ (/>JY$+Al$, 39) ' DOF'H 
1730 PHINT"[Yl::LLOW)" l~FT$(BT$ , 

22)MY$CHH$(19) 'D PF! 
1740 PH1NTl1,A$;:GOTO 151U ' CKFH 
1750 HEM GET COOHUINATES' ~OTJ 
1760 GOSUB 1370:GOSUB 1140 

:GOSUB l370 ' D0SK 
1770 PHINTl1, F l $CHH$(H)CHH$(V); 1 DMCL 
1780 MF=0: GOTO 14Y0 ' CIGL 
1790 HEM GET OTHER COMPUTl::kS 

COORDINATES' BDMH 
1 8 O 0 GET ij l , H $ : I l:' H $ = " " T H 1:: N 1 8 {J 0 ' 1:: f<! X I:' 
1810 Gl::Tffl , VS: IF VS=" '"l'HI::N 1810 ' 1::MCG 
1820 H=ASC(H$) :V=ASC(V$) : M1"=1 

: l::l=l::l% (V, H) 1 GYAl•1 
1830 If B=0 OH U=l THEN PHINTDl , 

CHR$(I35) ;: PR1NT M$"[WHITE] 
"N 1$" J¥1ISSED"' lSBO 

183 5 IF l::l=O OR l::l=l THEN G08 UB 2210 
: GOTO 16CC' HNHQ 

1840 PHINT#l , CHH$(134)CHRS(B); ' DLhJ 
1850 GOSUB 1250 : PRINT MS"[WHITE) 

"NI$" GETS A HIT !":T S=TS-1 
:GOSUB 2210 ' f:'VVQ 

1860 l::l%(V, H)=l:G0SUB 940 
:GOTO 16~Hl'DRHM 

1870 GET#1,B$:If B$=""THEN 1870'EMSM 
1880 B=ASC(BS) :HS=HS -l 'ELKO 
1890 B$=" [RVS]"+LEFT$( S$(B) , 1)+" 

[RVOFF]" : GOSUB 1340 ' FQGR 
190 0 GOTO 1920 ' BEJD 
191U B$="*" ' 1:3CQE 
1920 PRINT"[HOME]":FOR Q=l TO V:PHINT 

:NEXT ' GGKJ 
1930 PRINT TAB(l+l8+H) "(YELLOW] 

"BS'EHJJ 
1940 GOTO 1600'BEEH 
1950 REM SEND NAME TO OTHER 

COMPUTER' l:3XJO 
1960 HEM FORQ=lT0100 : PRINT#l ,CHR$( 0) ; 

102 AUGUST/SEPTEMBER'85 

: NEXT' B!EQ 
1970 PRINTffl , f:'1$ ;' 1:3GCK 
1980 GET#l , A$ : IF AS<>Fl$THEN 1970'FPNQ 
1990 fOR Q=l TO Ll::N(NS) 

: PHINT#l,M1D$(N$ , Q, l);:NEXT 
:P RINT#l ,CH$; ' 1BHV 

2000 Nl$ =""' BDJU 
2010 GETl1,A$:IF A$>=" "AND 

AS<=" Z"THEN N1S=Nl$+A$ ' KSFF 
2020 IF A$<>CHR$(13)THEN 2010 ' FKHB 
2030 REM WHO GOES FIRST? ' BNNB 
2040 FOR X=l TO l00:PHINT#l,CHR$(0); 

:NEXT ' GN'l'E 
2050 Wf$=CHR$(INT(RND(0)*100)+150) 

'GQXG 
2060 PRINT#l , WFS;' BGPB 
2070 GET#l,A$:IF A$=""THEN 2060'EM1F 
2080 IF ASC(A$)<150 OR ASC(A$)>249 

THEN 2070 'H SJK 
2090 If WF$=A$THl::N 2040 ' DJHG 
2100 Mf:'=O:MFS="SECOND" : IF WF$>A$THEN 

MF=l: MFS=" FIRST "' HUTH 
2110 GOSUB 1370 : PRINT MS" [WHITE) 

WE GO "MF$' CKFA 
2120 r'OR X=l TO 100 : PHINT#l , CllR$(0); 

:NEXT' GN1'D 
2130 RETURN'BAQX 
2140 HEM OTHER PLAYER HEADY? 

******* ' l:::iYIF 
2150 PRINT1l , DS$ ' BfAl::l 
2160 GET#l,A$:IF A5=US$THEN 218 0 ' EPRG 
2170 PRINT MS" (Wlil 'l'E) PLEASE WAIT ••• " 

: GOTO 2150 ' CHNI 
218'-l PHINTU! , CHH$(255); ' CIC!:-' 
2190 GET#l , AS: IF AS<>CHH$(255)ThEN 

2190'GHIL 
2200 RETURN' BAQV 
2210 FOR DELAY=! TO 1000:NEXT 

: RE'I'URN' FMMC 
2220 PRINT l1 ,CHH$(136 ) ;:G OSUB 221~ 

: RETURN' EODD 
2230 REM SIGNAL OTHl::R COMPUTER YOU 

ARE' BATH 
2240 REM READY, WAIT FOR HIS 

SIGNAL. ' BXCH 
2250 PRINT"[CLEAR)WAITING FOR OTHER 

PLAYER ••• " ' bATJ 
2260 PRINT#l,"[SPACE4]PUSH THE fl 

KEY. (I HAVE!) "'BC OJ 
2270 PRINT#l , CHR$ (7); ' CGBF 
2280 GET#l,A$ : IF AS<>CHH$(7)THEN 

2270 ' GPMK 
2290 FOR X=l TO 10 : PRINTil , CHH$(7); 

:NEXT:RETURN' HNDL (lllii ) 

Baud.leship: VIC 20 version 

120 OPEN l,2 , 3 , CHRS(6) 
130 DIM B%(10 , l0) 
140 POKE 36879,8:POKE 36878 , 0 
15 0 BT$=" [HOME,DOWN24)" 
160 M$=LEFT$(BT$,I6) 
170 MES="":FOR Q=l TO 21:ME$=ME$+ " " 

: NEXT 



liAfflE PROliRAfflS Baudleship 
180 BL$=ME$:MY$=ME$:SV=36876 
190 CR$=CHR$(13) :Fl$ =CHR$(l33):DS$= " $ " 
200 CS (0) ="[YELLOW]" :C$ (1) ="[GREEN]" 
210 PRINT CHR$(147)CHR$(142)CHR$(8) 
220 S$ ( l)=CHR$(28)+CHR$(42) 
230 FOR X=2 TO 5 :READ S$ (X):NEXT 
240 DATA SUBMARINE ,D ESTROYER,CRUISER , 

BATTLES :ilP 
250 HS=l4:TS=l4:13P=l:GOTO 1230 
260 GOSUB 197 0:REM BOTH PLAYEHS READY? 
270 IF N$<>""THEN 320 
280 NS="VIC" :IN PUT"[CLEAR , WHITE] 

YOUR NAME" ;N$ 
290 IF N$ =""TH EN"280 
300 PRINT " [D0WN2]WAIT ••• " 
310 GOSUB 1670 
320 PRINT " [CLEAH] ":P= 0:G0SUB 650 
330 FOR X=2 TO 5:G0SUl3 1180 
340 F OR J=l TO 10 :~0 R K=l TO 10 
350 IF 13%(J ,K)=X THEN ~%(J ,K)= O 
360 NEXT K,J 
370 GOSUB 850 ~ 
380 PRINT MS"[~HfTE ] ENTER " S$(X )" 

( SPACE3]" 
39 0 GOSUB H i4 l:l 
400 1~ B%(V , H)<>0 THEN GUSUB 970 

: GOTO 340 
410 GOSUB 800 
420 POKE 198,0:WAIT 198 , 1:GET D$ 
430 CK=O:FOR Y=l TO 8 
440 IF MID$( " TYUGJBNM",Y, 1)=D$THEN 460 
450 NEXT Y:GOSUB 970 : GOTO 420 
460 ON Y GOTO 470 , 480 , 490 , 500 , 510 , 520 , 

530,540 
470 XD=-1 :YD= - l:GOTO 550 
480 XD= 0:YD=-1:GOTO 550 
490 XD= l :Y D=-1:GOTO 550 
500 XD=-1 : YD= 0:GOTO 550 
510 XD= l :YD= 0:qOTO 550 
520 XD=-1:YD= l:GOTO 550 
530 XD= 0 :Y D= l : GOTO 550 
540 XD= l:YD= l : GOTO 550 
550 L=1 : B%(V ,H )=X 
560 Xl=H+XD : Yl=V+YD:L=L+l 
570 If Xl>l0 OR Yl>l0 THEN GOSUB 970 

: GO'l'O 340 
580 IF Xl<l OR Yl<l THEN GOSUB 970 

:GOTO 3 40 
590 IF B%(Yl , Xl)<>0 THEN GOSUB 970 

:GOTO 340 
600 B%(Y1 , Xl)=X 
610 IF L<X THEN H=Xl :V =Yl:GOTO 560 
620 G=0 :G 0SUB 900 
630 NEXT X: GOSUB 850 
640 GO'I'O 1190 
650 PRINT CHR$(19)C$(P) 
660 PHINT " [SPACE2,CMDR Pl0]" 
670 PRINT " 0[CMDH N, SHFT @10] " 
680 PRINT 11 l[CM DH N,SHFT @10) " 
690 PRINT"2[CMDR N, SHFT @10] " 
700 PRINT ") [CMDR N, SHFT @10) " 
710 PRINT 11 4[CMDR N,SHFT @10) " 
720 PHINT 11 5[CMDR N, SHFT @10) " 

730 PRINT 11 6[CMDR N, SHFT @10) " 
740 PRINT"7[CMDR N,SHFT @10) " 
750 PRINT " 8[CMDR N, S HFT @10] " 
760 PRINT"9(CMDR N,SHFT @10)" 
770 PRINT "[ SPACE2 , CMDR Yl0) " 
780 PRINT 11 [SPACE2)ABCDEFGHIJ" 
790 Rl::TURN 
800 PRINT"[HOME,SPACE1 0)DIRECTI0N?" 
810 PRINT TAB(l3)"[D0WN , RVS)TYU" 
820 PHINT TAB(l3) " [HVS ) G J " 
830 PRINT TAb(l))"[RVS)BNM" 
8 4 0 RE'fU RN 
850 PRINT 11 [HOME, SPACE20] " 
860 PRINT ' TAB(l3) 11 [D0WN,SPACE3]" 
870 PRINT TAB(l3) " [SPACE3] " 
880 PRINT TAB(l))"[SPACEJ)" 
890 RETURN 
9~l0 GOSU~ l180 : PRIN'1' 11 [ HOME, LJUWN2J11

; 

910 FOk J=l TO 10 
920 PHINT"[RIGHT2] " TAB(G *l 8) 
930 FOR K=l TO 10 
940 S=b% (J , K) : IF' S= 0 THEN PRIN'l" ' 

[RI GHT) "; :GOTO 960 
950 PRINT CHR$(l8)CHR$(5)LEfT$(S$(S), 

l)CHR$(Dl6) ; 
960 NEXT K:PRINT : NEXT J:HETUHN 
970 PRINT MS" [DOWN) , HVS]BAD ENTRY" 
980 POKE SV+2 , 15 : POKE SV,150 

:~ OR DE=l TO 80:NEXT 
990 POKE SV+2 , 0 
1000 PRINT M$ 11 [DOWN), SPACEll] 11

: Hl:;'l'UHN 
1010 POKE SV+2,15:POKE SV ,220 

:FOR DE=l TO 25:NEXT 
1020 ~OR VO=l5 TO 0 STEP-1 

:POKE SV+2 ,VO :NEXT :H ETURN 
10 30 FOR Q=0 TO 24 :POK E S6+Q , 0 : NEXT 

: RETURN 
10 4 0 PRINT LEFT$(BT$ , 17) 11 [WHITE] 

COORDINATES? (V , H)" 
1050 PRINT"[SPACE4)":PHINT"(UP)"; 
1060 POKE 1 98,0 :WAI T 198,1:GET V$ 
1070 IF ASC (V$)<48 OR ASC(V$)>57 THEN 

GOSUB 970 : GOTO 1060 
1080 PRINT M$" (DUWN2) " V$"- "; 
1090 POKE 198,0:WAIT 198,1 : Gl::T H$ 
1100 IF ASC(H$)<65 OR ASC(H$)>74 THEN 

GOSUB 970:GOTO 1090 
1110 PRINT MS"[ DOWN2,R IGHT2) "HS 
1120 H=ASC(H$)-64:V=ASC(V$)-47 
1130 RETURN 
1140 POKE SV+2 ,1 0:FOR V0=250 TO 200 

STEP- 1:P OKE SV,VO: FOR DE=l TO 8 
:NE XT Dl::,VO 

1150 POKE 36879,42 
1160 POKE SV , 0 : POKE SV+l , 200 

: FOR VO=l5 TO 0 STEP - . 05 
: POKE SV+2 ,V O:NEXT 

1170 POKE SV+l,0:POKE 36879 , 8:Rl::TURN 
1180 PRI NT M$BL$:F0R Q=l TO 3 

: PR INT BL$ :NEXT: RETURN 
119 0 GOSUB 1180 
1200 P=0 : C$(P)="[GREENJ" 
1210 GOSU~ 650 
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liAfflE PROliRAfflS Baudleshiv 
1220 PRINT " [ HOME, GHEEN, SPACE2] " ;N l $ 
1 230 GV=O:PR I NT LEfT$(~T$ , 2 1); 
1240 PIHNT "[ RED, ShFT * 2l) "CHk $(19 ) 
1250 IF 8P=0 THEN GOSUl:l 1850 

: GOSUB 1 920 
1260 GETffl , AS : IF AS= "" OR ST<>O THEN 

1340 
127 0 II:' A$=Fl$THEN 1 ~2 0 
1280 If A$=CHHS(l34)THEN 1590 
1290 IF A$=CHR$(135)THEN 163U 
1300 IF A$< " "OR AS> " Z"THEN 1 340 
1310 IF A$=C hH$(13 6 )THEN 250 
132 0 ME$=RIGHT$( ME$+A$ ,2l) 
l33 D PHI NT" [CYAN) " LEFT$(BT$,2 0 )ME$ 

: POKE 212, 0 
134 0 If MF=l ANU GV=O AND BP=O THEN 

G0SU8 1180 : PHINT MS" [WHITE] 
YOUH TURN (l:'l) II 

1 350 IF Ml:'=0 AND GV=O AND ~P=O THEN 
GOSUl:l 1180 

1360 lE l:lP THEN PHINT MS"[WHITE,DOWN) 
PRESS ~l TO PLAY" 

137 0 GET A$ : IF GV=l THEN 14UO 
138 0 II:' A$=fl$AND MF=l AND 8P=0 THEN 

14 90 
139 0 IF A$=E1SAND l:lP= l THEN 8P=0 

: GUTO 260 :R EM END INITIAL CHAT 
MODI:: 

1400 IF HS=0 THEN GV=l:GOSUl:l 1180 
:PRINT M$N$" wINS ! ":G OSUB 1960 
: GOTO 250 

1410 IF TS=0 THEN GV=l:GOSUl:l 1180 
:PRINT M$Nl $ " WINS ! ":GO SUB 1960 
: G01'0 250 

1420 IF AS>="[SHFT A]"AND A$<= " 
[SHFT Z) "THEN A$=CHR$(ASC(A$) 
-128 ) 

1430 IF A$= CHR$ (160)THEN A$=" " 
1440 If A$< " " OR AS> " Z"THEN 1260 
145 0 Al$=A$ : IF A$ =CHR$( 34)THEN Al$=" '" 
146 0 MY$=RIGHT$(M Y$+A1S ,21) 
1470 PRINT"[YELLOW]"LEfT$(E.S1'S, 

22)MY$CHH$(19) 
1480 PRINT # l,AS; : GOTO 1260 
1 490 GOSUB ll80 : G0SU8 10 4 0 : GOSUB 1180 
1500 PRINT # l , Fl$CHR$(H)CHR$(V); 
151 0 M~=0 : GOTO 1260 
152 0 GET#l,H$ : IF HS=" "THEN 1 520 
1530 GETil,VS : IF VS= " "THEN 1 530 
1540 H=ASC (HS) : V=ASC(VS) :MF=l 

: B=8%(V , H) 
1550 IF 8 =0 OR B=l THEN PRINT#l , 

CHR$(135) ;: PRINT M$"[WHITE] 
"Nl$" MISS ED" 

1555 IF 8=0 OR 8=1 THEN GOSUB 1910 
: GOTO 1340 

1560 GOSUB 1920:PRINT#l, 
CHR$(134)CHR$(B) ; 

1570 GOSUl:l 1140:PRINT MS"(WHITE) 
"NI$" GETS A HIT!":TS=TS - 1 
:G0SU8 1910 

158 0 B%(V , H)=l:G O'l'O 1340 
1590 GET#l , 8$:IF BS= ""THEN 1 590 
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1600 B=ASC(B$) :HS=HS - 1 
1610 8$="[RVS]"+LEFT$(S$(B) , l)+" 

[ RVOFF]":GO SUB 1160 
1620 GOTO 1640 
1630 8$= 11

•
11 

1640 PRINT " [HOME] ": fOR Q=l TO V: PRINT 
: NEXT 

1650 PRINT TAB(l+H)"[YELLOW) " 8$ 
1660 GOTO 1340 
1670 REM FORQ=lT0100 : PRINTll,CHR$(0); 

:N EXT 
1680 PRINT#l,Fl$; 
1690 GET#l,A S :IF AS<> fl$TH EN 1 680 
1700 FOR Q=l TO LEN(N$) 

:PRI NTi l , MID$(N $ , Q,1);:N EXT 
: PRINT# l, CR$; 

1710 Nl$="" 
1720 GET#l,A$:IF A$>= " "AND 

AS<= " Z" THEN N1S=Nl$+A$ 
1730 IF AS<>CHR$(13)THEN 1720 
1740 REM WHO GOES FIRST? 
1750 FOR X=l TO 100:PRINTtl,CHRS(O); 

:NEXT 
1760 WF$=CHR$(INT(RND(0) *100)+150) 
1770 PRINT#l , WFS; 
1780 GETil , A$:IF AS= "" THEN 1770 
1790 IF ASC(AS)<l50 OR ASC (A$ )>249 

THEN 1780 
1800 IF WF$=A$THEN 1750 
1810 MF=0 : MF$=" SECOND":IF WFS>ASTHEN 

MF=l : M.E'$="F IRST " 
1820 GOSUB 1180 : PRINT MS" (WHITE ) 

WE GO " MF$ 
1830 FOR X=l TO 10 0 : PRINT#l,CHR$(0) ; 

: NEXT. 
1840 RETURN 
1 850 PRINT#l,DS$; 
186 0 GET#l , A$: I F A$=0S$THE N 1 880 
1870 PRINT M$" (WHITE]PLEAS E WAIT • •• " 

: GOTO 1850 
1880 PRINTl1 , CHR$(2 55 ); 
1890 GETfl,AS : IF AS<>CHR$(255) THEN 

1890 
1900 RETURN 
1910 FOR DELAY=! TO 1000 : NEXT:RETURN 
1920 PRINT " [HOME] " TAB(l5) " (YELLOW] 

UNITS" 
1930 PRIN T TAB(lS)"L EFT : " 
1940 PRINT TA8(16) " [SPACE4 , LEFT 4]"; TS 
195 0 RETURN 
1960 PRINT#l , CHR$(l36) ;: G0SUB 1910 

:RETURN 
1970 REM SIGNAL OTHER COMPUTEK YOU ARE 
1980 REM READY, WAIT FOR HIS SIGNA L 
1990 PRINT " [CLEAR , CYAN) 

WAITI NG FOR OTHER[SPACE5) 
PLAYER ••• " 

2000 PRINT#l , "[SPACE3]PUSH THE fl 
KEY. [SPACE2) ( I HAVE!)" 

2010 PRINT#l,CHR$(7); 
2020 GETfl,A$ : IF AS<>CHR$(7)THEN 2010 
2030 FOR X=l TO 1 0 : PRINTil , CHR$(7); 

:NEXT : RETURN ClllD) 
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The Dirty 
Dozen - Twelve 
Ways to Faster 
BASIC 
C ommodore BASlC is a fine lan­
guage . It's easy to learn, easy to use 
and applicable to a wide range of 
computing tasks. The name is an 
acronym for Beginner's All-Purpose 
Symbolic Instruction Code, and that 
about sums it up . In addition to its 
flexibility and ease of use, BASIC has 
other , technical advantages. It is low 
in cost and needs relatively little 
memory space to operate . These are 
all strong advantages for a home­
computing language . 

One thing BASIC is not noted for, 
howev er, is speed . In a word , the lan­
guage is sslloooooww . There are 
many cases where this is not a prob­
lem. In an interactive program, for ex­
ample, the speed of BASIC is usually 
ju st fine. In fact , i t often has to be 
delib erat ely slowed down with delay 
loops. At other times , though, waiting 
for BASlC can range from a nuisance 
to a downright embarrassment. One 
program I wrote recently wou ld have 
requi red over tw o weeks to execute 
fully ! But after some fair ly extensive 
surgery and use of the tricks I'll show 
you here, it now runs in about 15 
minutes . The results will not be this 
dramatic in every case, but just about 
any program can be speeded up w ith 
some careful atte nti on to detai l. 

In large measure , BASIC's slow­
ness is due directly to its strengths . 
First, because it is so flexible, it has to 
be very thorough about every instruc­
t ion, checking and doub le-chec king 
each and every detail . Of course, this 
is slow . Second, because it is so eco­
nomical of cost and memory, BASIC 
simply interprets your program line­
by-line as it runs. Other, more com­
plex languages go through a two­
stage RUN process. In the first stage , 
your program is "compiled," that is, 
converted to a form of machine code, 
before actually running . In the second 
stage, only machine code is run , re­
sulting in much greater speed. Lack-

Just about any program 
can be speeded up with 
some careful attention to 
detail. 

llY V\N ADAM 

ins tructions to the computer as a 
steady diet of binary ones and zeros. 
It 's hundreds of times faster than 
BASlC, because binary is your corn· 
puter's native language . Unfortunate· 
Jy, what's easy for the computer is not 
so great for the programm er. While 
machine language is fast, it's also 
more difficult to program and could 
take 8 long time to master. 

The Easy Ways 
But this article isn ' t about the ex­

pensive or difficult ways of speeding 
up your programs-it 's abou t the 
easy way s. So herewith are 12 ways 
of speeding up BASIC, all free and all 
easy to use. They will cost you noth ­
ing more than some small changes in 
your programmin g habits and a little 
attention to details. 

In order to write faster programs , 
you must have a clear understanding 
of what each step of your program is 
expected to achiev e. It also helps to 
know how BASIC deals with your 
instructions and how long each step 
ta kes to execute . You see, some 
BASIC functions are much faster than 
others . Later on, we' ll be looki ng at 
exactly how long each function takes 
to execute . For now, we'll sett le for 
some fundamental rules to accelerate 

:le . 
,2 execution . 
i Let's start with something simple 

L- -- ......;.:::tiiL...l.- - ---1: =- ~- - -' ~ but surprising . Every t ime BASIC en-

ing this advantage , BASIC runs much 
more slowly . 

There are several different ap· 
preaches to speeding up your pro· 
g ramm ing . Some of these ways are 
expens ive or diffic ult. For examp le, 
you could buy a compiler. There are 
several excellent products available 
on the market that. just Hke more 
complex langu ages, will compile your 
BASIC program into a form of ma­
chine code . As a result , i t can run 
many times faster. But they do in ­
volve a cost . Alternatively , you could 
buy a different, specialized language 
for your computer, such as FOR· 
TRAN, Pascal, LOGO or many others . 
Depending on the task, they may be 
much faster , though you may mi ss 
some of the flexibility and conve­
nience of BASIC. 

The ultimate language for speed is 
machine language, which feeds your 

counters a number in one of your pro­
gram lines. it must first convert that 
number from the decimal form you 
entered it in, to the binary form that 
the comput er "'thi nks" in . This oper­
at ion must be comp leted before any 
further steps can be taken and it is 
time -consuming . Here is a very typi­
cal use of a decimal numb er to move a 
sprite on the Commodor e 64: 

FOR I = 1 TO 100 : POKE 53248, 
PEEK(53248) + 1 

NEXT 
This is an operation that could po­

tentially be execu ted very quickly by 
BASIC , except that the repeated con­
version from deci mal (53248) to binary 
slows it down. In this example. the 
operation could occur almost ten 
times as fast if the decimal interpreta · 
tion could be eliminated. 

In comparison , looking up the value 
of a variable in memory is a relatively 
fast operation . This immediate ly 
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makes obvious our first speed trick­
if a constant is to be used repeatedly, 
define it as a variable at the start of 
the program . This could be cntical 
with, for examp le, any program that 
uses repeated pokes to set up a 
graphic s or sound disp lay. 

Using our example above, the re­
vised code would be: 

X = 53248 : A = PEEK( X ) 
FOR I = A + 1 TO A + 100: POKE 

X, I :NEXT 
This wil l operate many times faster 
than the first version; the difference 
in graphics animation would be stun ­
ning . 

A little experi ment ation will reveal 
the reason for the second tr ick. BASIC 
stores your variabl es in memory in the 
same order they were defined . As a 
result , it can find or store the first 
variabl e defined a lot faster than the 
tenth or twentieth variable . For maxi ­
mum speed, the most frequent ly used 
var iables should always be defined 
first . 

Now that you get the gist of what 
we're doing, here are all 12 tricks . 
Most of them are self-explanatory. 
Take the time to study them and un­
derstand how they work. Try using 
them in a program you find to be too 
slow . With Just a little effort, surpris ­
ing results can usually be achieved. 

The Dirty Dozen 
1. Retrieving a variab le is much 

faster than interpreting a decimal 
numb er. If a constant is to be used 
frequently throughout a program, de­
fine it as a variable mstead . The larger 
or more complex the number, the 
greater the savings- up to ten or 20 
t imes as fast . Where a variable is to 
be set to zero, the fastest method is to 
use the decimal point (as in X = .). 

2. Define variables in order, from 
most-used to least -used . The first 
variabl e defined can be hand led 
mu ch faster than subsequent varia ­
bles. Variables may be defined by a 
DIM statement (even for non-array 
variables) . or simply by g.iving them 
values . Where part of a program is 
executed repeatedly, suc h as the 
main contro l loop of a game using 
graphics, it is a worthwhile exercise 
to simply count how many times each 
variable is used and multiply by the 
numb er of times each line will be ex­
ecuted . All types of vanab les are list -
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Try using these 12 tricks 
in a program you find to 
be too slow. With just a 
little effort, surprising 
results can usually be 
achieved. 

pie statements on one lin e, for exam­
ple. Spaces between keywords are 
not necessary in Commodore BASIC 
(unlike some others) and should be 
removed. As BASIC recognizes only 
the first two characters of a variab le 
name , any longer names are redun­
dant and should be truncated . 

Minimize REMarks. Although REM 
itself uses little time, each character 
in the remark adds time as the com­
puter search es for the end of the line. 
It is common to start a sect ion of a 

ed together (i.e ., integer. floating program or a subroutine with a line 
point and string ), so you must consid- containing only a REMark . In this 
er all types when deciding in what case, a GOTO or GOSUB can point to 
order to defin e them . Array variables the second line of the program sec­
are li sted separately from non-arrays, tion, by -passing the REM entirely. 
however. 8. Minimize GOTO's and GOSUB's 

3. Avoid higher math functions if and choose them carefully . Although 
at all possible. Obviously there are these commands are reasonably fast, 
many cases where this is not possi- their argument must be translated 
ble, but if it is, the t ime savings are from a decimal to a binary integer. 
considerab le. Where certain math Commodor e BASIC uses a differe nt 
funct ions must be used repeatedly in - method of conversion that is faster 
side a loop, it may be faster to calcu- than for other numbers, but it still 
late the · values first and pass them takes time, as does searching for the 
into the loop as variables. target line. 

4. Avoid array variables like the A useful feature of Commodore 
plague. As with trick number three. BASIC is that it will begin searchi ng 
there are many cases where array var- for a Hne number at one of two differ­
iables are an essential element of pro- ent places . The line number is stored 
gramming. In other cases, how ever, as a two-byte integer and is corn­
they are used just as a convenience . It pared to the number of each line in 
shou ld be recognized that they are succession . If the target hne number 
very slow . Simply finding the variable is higher than the present line num­
can take th ree to fi ve times as long as ber, BASIC w ill beg in searching im ­
finding a simp le variable and still mediately . If the target line is equal to 
more time is required to interpret the or lower than the current line number, 
subscript. The total access time can then it will begin searching at the 
easily be up to 20 times as high as for beginning of the program . 
a simp le variable . Does this sound confosmg? lt isn 't 

5. When printing . use one long really. Say you are in lin e 1000. A 
string rather than printi ng a series of small jump forwar d , such as GOTO 
small strings separately . Avoid scroll- 1020, wiJJ be very quick. II. however, 
ing the screen-a slow function . It is the instruction is GOTO 990, then 
inuch faster to clear the screen and BASIC will go right back to the start 
start over. TAB is quite slow, too. of the program to begin searching for 
since it repeatedly prints cursor rig ht, line 990. This may take some time , 
instead of jumping to the destin ation. particu larly if the re are a lot of inter-

6. Clear program structure is as vening lines . The moral is . Umit your­
important to the computer as to the self to small jumps forward, or else 
reader. A program that jumps about jump to near the beginning of the pro­
circuitous ly from line to line will gen- gram . This is the reason for placing 
erally run slowly . Examine program frequ ent ly-used subroutines near the 
st ructure carefu lly to see wh ether it front of the program with low line 
can be simplified: place frequently- numb ers. so they can be found easily. 
used parts at the front. 9. GOSUB is faster than GOTO if 

7. Crunch the BASIC code. Com- you will be coming back to the same 
pact code is fast code and there are location in the program later . This is 
many ways to achieve this. Put multi - because the RETURN instructi on is 
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extremely fast. The location is stored 
in binary and is jumped to immedi ­
ately. No searching is necessa ry. 

In a similar manner , a FOR. .. NEXT 
loop can be a very fast way to carry 
out multiple calculations . It is certain ­
ly muc h faster than a structure involv­
ing a whole series of tests and condi­
tional GOTO's. The sam e reason for 
this prevai ls-the location of the start 
of the loop is stored in binary. When 
NEXT is encount ered , all necessa ry 
tests are performed in machine code 
and the jump to the start of the loop is 
made immediate ly. All decim al con­
stants are converte d to binary only 
once at the start of the loop, thus 
saving conversion time on each iter­
ation . 

10. IF ... THEN is one of the fastest 
BASIC functions, but even it can be 
helped along sometimes . One com­
mon example is. this: 

IF A = 5 AND B+C<12 THEN ... 
This statement can be made to ex­

ecute much faste r-someti mes two 
to three times faster-if it is ex­
pressed like this: 

IF A= 5 THEN1F B+C < 12 
THEN 

This is an inherently faste r series of 
commands. The real savings , how­
ever, are gained if A does not equal 
five. In that case, BASIC simply ig­
nores everything else in the stat e­
ment. 

Another improvement can be ob­
tained from the much7ignored ON 
statement. This simple comman d can 
replace a whole series of IF ... THEN 
statements with one fast, easy line. 

11. One function that can often be 
avoided is RaNDom. If you just want a 
value that varies from time to time 
and ·doesn 't have to be truly random , 
you can get one from the jiffy clock. 
This is a set of three registe rs that is 
updated 60 times every seco nd and is 
used to generate TI and TI$. PEEK 
( 162 ) will yield a random .value from 
zero to 255 on the VIC 20 and 64. 

Another source of a random num­
ber on the 64 is the sound chip. Voice 
three can be set to white noise with 
POKE 54287, 255 : POKE 54290, 129. 
The output is silenced with POKE 
54296, 143. A pseudo-random num­
ber can then be obtaine d by reading 
the output of this voice. using PEEK 
( 54299 ). This is more work, but it 
behaves in a more random manne r 

A choice you will have to 
make-is it more 
important for your 
particular program to be 
fast or to be readable? 

than the jiffy clock. 
12. If your compu ter has specjal 

graphics modes that you aren 't using, 
tum them off. The video chip has spe­
cia l privileges , sort of "vi si ting 
rights " on the memory bus. Known as 
Direct Memory Access (or DMA), this 
allows the chip to halt the central pro­
cessor while it looks up information 
on the screen display , character 
ROM, etc . While this is in progress , 
no calcula ting can be done. 

On the VIC 20 and Commodore 64, 
the video screen can be turned off 
completely . There is some dang er in 
this, of course. lf your program en­
counters an error and stops running, 
you will not be aware of this if the 
screen is blanked . However, if you 
have confidence in your program. 
blanking the screen is a viable way to 
improve operating time. For the 64, 
the screen disp lay adds six to seven 
pe rcen t to the running time and 
sprites add up to anoth er five percent . 
(On some other well known home 
comput ers, graphics modes can add 
50 percent or morel) 

Here are the necessary commands 
for the 64: 
POKE 53265, 11 ... turns screen off, 

for a time 
saving of 6-V2%. 

POKE 53265,27 ... return to normal 
text screen. 

POKE 53269,0 ... turns off all 
sprites. for a further 
saving of up to 5%. 

For the VIC 20 or other machines, 
consult youi: users ' manual for special 
requir ements. 

If you are really adventurous , you 
could carry this concept a step further 
and turn off the normal hardware in­
terrup t. However. this is a job best left 
to experts , who don't mind crashing 
their machines. 

13. Finally, when all else fails, you 
can always insert a machin e-lan­
guage subroutin e. You don't neces-

sarily have to know machine lan ­
guage to do this . A number o f 
interesting su broutin es have been 
published, in this journal and else­
where. to carry out various time-con­
suming task s. All that 's necessary is 
to poke the specified dat a into mem­
ory and acc ess it with a SYS call. And 
remember ... Commodore BASIC al­
lows you to use a variable for the ad­
dress, as in: 

MC = 49152 
FOR I = 1 TO 100 : SYS MC : 

NEXT 

Application 
Well. I promised you a dozen dirty 

tricks, but it ended up being a baker's 
dozen. No charge for the extra one ! 
Try to keep them in mind next time 
you want to speed up a program. 

Some parts of a program may not 
warrant much attent ion. Instruct ions, 
for example, or housekeeping chores 
that are carried out only occasio nally, 
do not use much time nor offer much 
potential for savings. What most pro­
grams do have, however. is a main 
loop, an area or areas where sta te ­
ments are repeatedl y executed . per­
haps thousands of times . Whether 
this loop is the graphics display of a 
game program or the repeated calcu­
lations of balance outstanding on a 
mortgage. this is where you should 
concentra te your efforts. 

Remember . too, that you can com­
bine various hints for best effect. For 
examp le. suppose you freq uently 
need an intege r from zero to 15 in 
your program . The usua l coding 
would be: 

X = INT ( RND ( - TI ) * 15 ) 
Remembering trick number one, 

define the constants first: 
JC = 162 : FT = 15 

Then, when you need a "random" 
numb er, just use trick eleven : 

X = PEEK ( JC ) AND FT 
And please ... leave out the spaces! 

One interesting point to note : A 
program that is written to be fas t may 
not be very readable. Leaving out 
REM's and s paces , changing the 
struc ture of the program and using 
obscure peeks and pokes all tend to 
make a program hard to read or ed it. 
That, howev er. is just a choice you 
will have to make- is it more impor­
tant for your particular program to bA 
fast or to be reada ble? DI 
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rows. The colum n sections are titled Section A, Section 

Sprite Dertnition Form B and Section C. Each sectio n holds eigh t squares. Each 
square represents one bit of data . A bit represents a 

P robably the hardest part of programming your own 
binary numb er and can have only two values: on or off, 
or in this case, empty or full. Eight bits make one byte , 

sprites is working up the data for the sprite definiti on. so each sect ion on each row represents one byte of data. 

To make this task easier. many people use public do- The grid begins with all squares clear or empty. In 
main or comm ercial sprite-maker programs. These pro- order to define a sprite, simply fill in the squares th at 
grams are easy to use and will do much of the work for you wan t . The example sprite in Figure 1 was construct -
you. However, they work only if you have access to a ed to look like a U.F.O. The filled -in squares will appear 
computer -a nd in multi-user families, compute r access on the screen. The empty squares will contain the back· 
time is often limited. g round color In this example, the empty squares in 

For instanc e, in our extende d family, we often have Section 8 of Row 5 represent windows or ports along the 
two or more people want ing to use a computer at the middle of the spaceship . Don't worry about the rough 
same tim e. One person may need to type up a term uneven appearance of lines made by the squares. These 
paper, another may need to test a computer program for w ill look curved on the screen when reduced to the 
school, whil e someone else may want to design a sprite. actual size of the sprite . 
To make sure everyone has an equal opportunity to use After drawing your sprite in the gnd by filling in the 
the computers, we insist that all preliminary work be appropriate squares. you will need to calcu late the num -
done in advance . Although this means a li tt le more work bers used in the data statements of your program. Be-
on everyone's part, we find that in the long run, i t cause each section of each row represents one byte, 
teaches better work habits and respect for the privilege each group of eight squares must be reduced to a single 
of using the compu ters. byte of data. The five columns on the right side of the 

One thing we have done to make this preHminary desig n gr id are to help you go from your spri te drawing 
work a li tt le easier-and Lo help teach the fundam entals to the data statements of your program. Under the col-
of sprite making-is to devise a form (on paper) that all umn headed BASIC LINE, enter the line numb er of your 
of us use when defining our sprites . The form 1s easy to program where th e corresponding three bytes of data 
use even for inexperienced programmers . We have will go. The BASIC statement, DAT A, has already been 
found that , wi th only a litt le pract ice, it will work almost added in each row for your convenience. 
as fast as a sprite-maker program. The column headed SUM OF A is where you will 

As you can see in Figure 1. the sprite design grid place the byte of data obtained from Section A , for each 
consists of 504 squares. There are 24 columns arranged row. Similar ly, SUM OF 8 is for data from Section 8 and 
in three section s of eight columns each and there are 21 SUM OF C is for data from Section C. 

SECTION A SECTION B SECTIONC 

128 54 j 32 j 1s I 8 BASIC 
SUM SUM SUM 

4 2 1 128 64 32 16 8 4 2 1 128 64 32 16 8 4 2 OF OF OF 1 LINE DATA A B C 
1 100 DATA 0 0 0 

2 Figure 1. " 
110 DATA 0 126 0 

3 Exampl e Sprite 120 DATA 0 255 0 

4 130 DATA 3 255 192 

5 140 DATA 14 170 240 

6 IS 150 DATA 63 255 252 

7 160 DATA 63 255 252 

8 170 DATA 63 255 252 

9 180 DATA 33 255 132 

10 
190 DATA 32 255 4 

11 
200 DATA 32 126 4 

12 210 DATA 112 0 14 

13 
.. 

220 DATA 112 0 14 

14 
230 DATA 112 0 14 

15 240 DATA 0 0 0 

10 250 DATA 0 0 0 

17 260 DATA 0 0 0 

18 270 DATA 0 0 0 
19 280 DATA 0 0 0 

20 • 10 0 290 DATA 0 0 0 

2 1 300 DATA 0 0 0 
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Look at Row 1 of the examp le in Figure 1. The entire 

row consists of empty squares. Each empty square 
counts as a zero. which makes our calculations easy 
because any numb er multipli ed by zero is a zero. The 
rule to follow here 1s this : The value of each square (zero 
if empty or one 1f filled) is multipli ed by the number 
above each column (i.e., eit her 128, 64. 32, 16, 8, 4, 2 or 
1). The value of the byte is then calculated by adding up 
the eight produ cts of the previous mult iplications . For 
each section of each row. mu ltiply the value of the first 
square (zero or one) by 128. Then multiply the value of 
the second square (zero or one) by 64 and so on for all 
eight squares . Then add up the eight products and 
place the sum in the corresponding block on the right 
side of the grid. 

In order to make sure you und erstand this process. 
look at Row 5. In Section A of Row 5, we have the 
following : 

128 XO= 0 
64 XO= 0 
32 XO= 0 
16 XO= 0 
8 X 1 = 8 
4 X 1 = 4 
2 X 1 = 2 
1 X O = 0 

Sum of Section A. Row 5 = 14 
The value of the byte is calculated to be f4. This 

number is then inserte d under the column t itl ed SUM 
OF A in Row 5. The next byte (Row 5, Section B) is 
found by: 128 x 1 = 128 

64 X O = 0 
32 X 1 = 32 
16 XO= 0 
8 X 1 = 8 
4 X O= 0 
2 X 1 = 2 
1 X O = 0 

Sum of Section B. Row 5 = 170 
The value of this byte of data is 170 . This is pla·ced 

under the column heading SUM OF B for Row 5. The 
value for Section C of Row 5 is found the same way : 

128 X 1 = 128 
64 X 1 = 64 
32 X 1 = 32 
16 X 1 = 16 
8 XO= 0 
4 X O = 0 
2 X O = 0 
1 X O = 0 

Sum of Sect ion C, Row 5 = 240 
This value is placed under SUM OF C. In the same 

way, all 63 bytes of the sprite must be calculated . When 
you are fini shed as shown in the example, you will be 
ready to program your sprite . Just type the line numbers 
directly from the sprite design grid into your program.[il 
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Introduction to 
SOUND on the 
Commodore 
128 
The Commodore 128 has one of the 
most sophist i cated bui l t- in sound 
synthesi zers available in a microcom· 
puter. The syn thesizer, called the 
Sound Inter face Devic e (SID). is a sin­
gle chip dedicated solely to generat· 
Ing sound and music . Th e Sill chip is 
capab le of producing three ind epen· 
dent voices (sounds) simultaneously . 
Each of the v01ces can be played m 
one of four types of sounds. called 
waveforms. The SID chip also has 
programmable AtLack, Decay, Sus­
ta in and Release (ADSR) parameters 
for each waveform . These parameters 
defin e the quali ty of a sound. In addi· 
t ion. the synthesize r has a fil ter you 
can use to choose certarn sounds , 
eliminate oth ers . and modify the 
characteristics of a sound . 

To make it easy for you to select 
and manipulat e the many capab ilit ies 
of the Sill chip, Commodor e has in · 
corporated new and pow erful BASIC 
sound and music statements into the 
128's 7.0 BASIC . Thi s article concen· 
traces on the new SOUND comma nd . 
SOUND is designed for creat ing fast 
and easy sound effects 111 your own 
8 /\ S!C programs . 

The SOUND Statement 
Format 

The format for the SOUND state· 
ment is as follow s: SOU ND VC, 
PREQ, DUR [.DJRJ [.MIN] 1.SV] l,WF] 
1,PWI Here's what the paramete rs 
stand for: 

VC - Select voice 1. 2 or 3 
FREQ - Set the frequency level of 

SO•Jnd (0·65535) 
OUR - Set duration of the sound 

(in six tieths of a second) 
DIR - Set the direction m wh1ch 

the sound 1s mcremen· 
ted / decremented 
0 = Inc rement the fre· 
quency upward 
1 = Decrement the fre-
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You can produce 
interesting sound effects 
with the Commodore 
128's SOUND 
statement, using up to 
three voices. 

qu ency downward 
2 = Oscill ate the fre · 
quency up and dow n 

MIN - Select the minimum fre· 
quency (0-65535) if the 
sweep (DIR) 1s specified 

SV - Choose the step value for 
the sweep (0-32767) 

WF - Select the waveform (0·3) 
0 = Triang le 
1 = Sawtooth 
2 = Var iable Pulse 
3 = Whi te Noise 

PW - Set the pulse w id th , the 
widLh of the variable · 
pulse wavefo rm 

The Dffi , MlN . SV. WF and PW pa· 
rameters appeanng in brackets are 
optiona l. 

The fa st parameter (VC) rn the 
SOUND statement selects which 
voice will be played. The second pa· 
rameter (FREQ) determin es the fre­
quency of the sound , which rang es 
from zero through 65535. The thir d 
setti ng (OUR) specifi es the amount of 
time the sound 1s played. The dura ­
tion is measure in sixti eths of a sec­
ond If you wan t to play a sound for 
one second , set the duration to 60, 
since 60 times 1/60 equals one. To 
play the sound ten seconds. make the 
duration 600, and so on . 

The fourth parameter (DrR) selects 
the direction in which Lhe frequency 
of the sol!nd is incre mented or decre­
ment ed. This is referred to as the 
sweep . The fifth setting (MIN) sets 
the minjmum frequ ency where the 
sweep begins. The sixth setting (SV) 
is the step value of the sweep . 1t is 
similar to the step value m a FOR· 
... NEXT loop. If the DIR, MTN and SV 
values are spec 1ned in the SOUND 
comm and , the sound 1s first played at 
the origi nal level specified by the 
FREQ parameLer. Then the synthesiz· 

BY Ll\RRY CREENLEY. COMMODORE SENIOR 
TECHNICAL WRITER 

er sweeps through and plays each 
level of the ent ire range of frequency 
values according to the step value, 
sLarting at the MIN frequency. The 
sweep is incre mented or dec rement· 
eel by the step value (SV) according to 
the direction specified by the DIR pa· 
rameter . 

Th e seventh parameter (WF) se­
lects the wav eform for the sound . The 
final settmg m the SOUND command 
determm es the width of the variable· 
pulse waveform if i t is selected as the 
waveform parameter. 

Now try these exampl e SOUND 
commands . 

SOUND 1, 4096. 60 

The Commodore 128 plays a short , 
high -pitched beep . The comput er 1s 
playmg voice one at a frequency of 
4096 for a duration of one second (60 
tim es 1/60) . 

Change the frequency with this 
stat ement : 

SOUND 1, 8192. 60 

Not ice that this second example plays 
a high er tone than the last one . As 
you increase the frequency sett ing, 
the Commodo re 128 increases the 
pitch of the tone. 

Now place the SOUND state mem 
withm a F'OR ... NEXT loop. Th is al· 
lows you to play the complete range 
of frequencies within the loop. Adel 
these stateme nts to your program : 

50,FOR I = 1 TO 65535 STEP 100 
60 SOUND 1. 1. 1 
70 NEXT 

This program segmem plays the 
vanable·pulse waveform in the range 
of frequencies from one through 
65535 in mcrements of 100. from low­
est frequency to highest . If you don't 
specify the wav eform. the computer 
selects the defaL1lt value of voice one. 
the variable-pulse waveform . 

Now change the waveform with 
the followi ng program line (60) and try 
the progrnm again: 

60 SOUND 1, I , 1. 0, 0, 0. 0. 0 

Now the program plays voice one 
usmg the tri angle wav eform . for the 
range of frequencies between one 
and 65535 m mcrernents of 100. Th is 
sounds like a typi cal sound effect in 
popular arcade games. Try waveform 
one. the sawto oth wav eforrn, and see 
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how it sounds with this line: 

60 SOUND 1, I, 1. 0, 0, 0, 1, 0 

The sawtooth waveform sounds 
similar to the triang le waveform , al­
though it has less buzz. Finally , try 
the white noise waveform (3) . Substi­
tute this line for line 60: 

60 SOUND 1, I, 1, 0. 0. 0, 3, 0 

Now the program loop plays the 
whit e-noise generator for the entire 
range of frequencies . At first , there is 
a low -pitc hed rumbling sound . As the 
frequency increases in the loop, the 
pitch increases, wh i ch sounds like a 
rocket taki ng off . 

So far we have not specified all of 
the parameters in the SOUND state­
ment . In line 60 for example, the three 
zeros following 1, I, 1 pertain to the 
sweep parameters within lhe SOUND 
state ment. Since none of the param­
eters is specified , the SOUND does 
not sweep . Add thi s lin e to your pro­
gram : 

100 SOUND 1, 49152, 240, 1, 0, 
100, 1, 0 

Line 100 starts the sweep frequen­
cy at 49152 and decrements the 
sweep by 100 m the downward direc­
tion until 1t reaches the minimum 
sw eep frequency at zero. VoJCe one. 
usi ng the sawtooth wav efo rm (1) , 
plays each SOUND for four seconds 
(240 • 1/60 second) . Line 100 sounds 
lik e a bomb dropp ing , as in many 
"shoot 'em up" arcade games . 

Now change the parameters in line 
100. For instance , change the direc­
tion of the sweep to two (oscillate) , 
change the minimum frequency of 
the sweep to 32768, and increase the 
step value to 3000. The new SOUND 
comma nd looks lik e this: 

110 SOUND 1, 49152 , 240 , 2, 
32768, 3000, 1 

Line 110 makes a siren sound-yo u 
know the sound I mean, when you 
look in your rear-view mirror and real­
ize the police are ught on your tail. 
For a more pleasant sound. try this : 

110 SOUND 1, 65535, 250, 0, 
32768, 3000, 2, 2600 

This should remind you of a popular 
space-age TV show , wh en our favor­
ite space-exploration crew checks the 
"dry quarter reading ' ' on the alien 

planet . 
Expe r i m ent further with the 

SOUND state ment . Unt il now , you 
have been programming in only one 
voic e. You can produce int eresti ng 
sound effects w ith the SOUND state­
ment using up to three voices . Listing 
1 is a fun program that uses three 
voices . Type it into your comput er 
and RUN 1t. Press the STOP key to 
stop the program . 

The program m Listing 2 will help 
you understand how to program the 
Comm odor e 128 syn thesize r chi p. 
Th e program asks for each SOUND 
parameter and plays the sound. Ty pe 

it into your comput er, save and run it . 
Here's a quick explanation of the 

program in List ing 2. Li nes 20 and 30 
print the introd ucto ry messages on 
the screen. Lines 40 through 60 input 
the voic e, frequency and duration pa­
rameters . Line 70 asks if you want co 
ente r the optional SOUND param­
eters . such as the sweep settings and 
waveform . If you don't want to speci­
fy these parameters , press the "N" 
key and the program Jumps to line 140 
and plays the sound. If you do want to 
specify the optional SOUND sett ings, 
press th e " Y" key and the program 
co nt inu es with li ne 90. Lines 90 

PUSH ALL DIE 
RIGHT BU 11 ONS AND 

YOU COUID BE DIE NEXT 
AMERICAN IN SPACE. 

The race for space is not a game. It's a reality. That's why 
we developed a program that will challenge your 
ability. Expand your mind. And keep you 1 1 
fascinated for hours. Project Space Sta- 1 / / ,-,11 
tion is the most sophisticated way to I /SJ?l\"1~ rli 
learn to design and operate a space ( , ~~'1"101~ 
station. You'll even use the • · 11Ji1~1 

, 

elements of the actual process I 
NASA uses in their design. 
You can take on the mission 
yourself, or bring along your 
family and friends. So get ·- -s.,>, 
working on Project Space 
Station today. America's astro­
nauts are counting on you. ... 

PROIECT SPACE STATION1

t .. BY HESWARE 
(O'f't""IOdo!t. fi.1 

Suggested Retail $24.95 
CONTACT YOUR LOCAL DEALER OR ORDER FACTORY DIRECT: 
HESWARE P.O.BOX 63 1 S. SAN FRANCISCO, CA. 94083 -0 631 
ADD $2.00 FOR POST AGE AND HANDLING. VISA AND MASTERCARD AVAI LABLE. 

Circle Reader Service No. 12 
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thro ugh 120 specify the sweep d irec­
t ion , mini mu m sw eep freque ncy , 
sweep step value and waveform. Line 
130 inputs the pulse w idt h of the vari­
able-pulse waveform only 1f wav eform 
two (varia ble-pulse) is selected . Final­
ly , line 140 plays the SOUN D accord­
ing to the parameters that you speci ­
fied earlie r in th e program . 

t he Sound Player prog ram, press the 
RUN/STOP and RESTORE keys at the 
same Lime. 

Random Sounds 

Lin e 150 asks if you want to hear 
the SOUND agam. If you do. press the 
" Y" key: oth erwi se, press the " N" 
key. Line 160 checks to see if you 
pressed the "Y " key. [f you did , pro­
g ram control is returned to lin e 140 
and the program plays the SOUND 
aga in . If you do not press the " Y" key , 
the program contm ues wi th lin e 170, 
whi ch returns program control to line 
20 and the program repeats To stop 

Th e program in Lis ting 3 generates 
random sounds using the RND func­
tion . Each SOUND parameter is cal­
cula ted randomly . Type the program 
int o your compute r. save it and run it . 
This program ill ustrates how many 
thousands of sounds you can produce 
by specify ing various comb ination s of 
th e SOUND parameters . 

Li nes 20 and 30 pr int parameter 
column headings and th e underlin e. 
Lin es 40 through 110 calculate each 
SOUND parameter w ithin its speci fic 
range. For example, lin e 40 calculates 
the voice numb er as follow s: 

Listing 1. Three Voices 

100 SOUND 1 ,4 9 1 52 , 2 5 0,l, 0,100 , 1,10 00 
110 SOUND 2,4 9 152,250,2, 32768 , 3000 , l 
150 SOUND 3 , 32 76 8 , 25 0,2 , 3 2768 , 3000 , 2 , 2 600 
200 SOUND l , 6550 0 , 180 , 0 , 1000 , 100 , 3 
205 SOUND 2,4 9 152 , 250 , l , 0 ,1 00 , 1, 10 0 0 
25 0 SOUND 3 , 327 6 8 , 25 0 , 2 , 32768 , 3 000 , 2 , 2600 CJJID) 

Listing 2. Sound Player 
10 REM SOUND PLAYER 
20 PR I NT : PR !NT : PR I NT : PRINT" :'l SOUND PLAYER" : 

PRINT=PRINT=PRINT 
30 PRINT" INPUT SOUND PARAMETERS TO PLAY":PRINT:PRINT 
40 INPUT "VOICE C1-3 )";V 
50 INPUT "FREQUENCY (0 -65535 )"i F 
60 INPUT "DURATION (0-32767)";D :PRINT 
70 INPUT"WANT TO SPECIFY OPTIONAL PARAMETERS YIN"iBl =PRINT 
80 IF BS•"N" THEN 140 
90 INPUT "SWEEP DIRECTION 0=UP,l =DOlJN,2=0SCILL";DIR 
100 INPUT "MINIMUM SWEEP FREQUENCY (0 -6 5535)"; M 
110 INPUT "SWEEP STEP 1/ALIJE <0- 32767) ";S 
120 INPUT ''WAVEFORM (0•TRI, 1•SAW, 2=VAR PUL, 3=N0ISE"; W 
130 IF W•2 THEN INPUT "PULSE WIDTH (0-4095)"; P 
140 SOUND V, F, D, DIR, M, S, W, P 
150 INPIJT"DO 1T'OU WANT TO HEAR THE SOUND AGAIN 'r'/N"; A$ 
160 IF A$="Y"THEN 140 
170 OOT020 CIJtD) 

Listing 3. Random Sounds 
l0 REM RANDOM SOUNDS 
20 PRINT"VC FREQ DIR MIN SV WF P~J II 

30 PRINT"-------------------" 
40 V=INT(RND(1)~3)+1=REM VOICE 
50 F=INTCRNDC1)~65535) :REM FREQ 
60 D=INTCRND( 1)~32767) :REM DURATION 
70 DIR=INT(RND( l ) , 3) =REM STEP DIR 
90 M=INTCRNDC1)~6S53~) :REM MIN FREQ 
90 S=INTCRND(1)~32767) :REM STEP VAL 
100 W=INTCRND(1)~4) :REM WAVEFORM 
110 P=INTCRNDC1)*4095) =REM PULSE W 
120 PRINTV; Fi DIR; M;s;w ; P:PRINT:PRINT 
130 SOUND V, F, D, DIR, M, S, W, P 
140 SLEEP 4 
150 SOUND V, 0, 0, DIR, 0, 0, W, P 
160 OOT020 
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END 

40 V = INT(RND(1)*3) + 1 

The notat ion RND(1) specifies the 
seed value of the random numb er. 
The seed is the base numb er generat ­
ed by the comput er. The " 1" tells the 
compute r to generate a new seed 
each time the command is encoun ­
tered . Since th e Commodore 128 has 
three voices, the line tells the com­
put er to generate a random numb er 
wit hin the range zero throug h three . 
Not ice how ever, that there is no voic e 
zero, so the " + 1" in line 40 tells the 
comp ut er to generate a random num­
ber in the range between one and 
three. The procedu re for generating a 
random numb er in a speci fic range is 
to mult ip ly the seed value ti mes the 
maximum value of the parameter (in 
t ttis case, three). Ii the min i mum val­
ue of the parameter is greater than 
zero, add the random numb er to a 
value that speci fies the minimum val­
ue of the range of numb ers you want 
to generate (in th is case. one). For 
mstance, line 50 generates a random 
number in the range bet ween zero 
and 65535 . Since the mmim um value 
is zero in th is case, you do not need to 
add a value to the seed. 

Line 120 print s the values of the 
parameters. Lin e 130 plays the sound 
specif ied by the rando m num bers 
generated in li nes 40 throug h 110. 
Line 140 delays the program for four 
seconds wh ile the sound is playin g. 
Line 150 tu rns off the sound afte r the 
fot1r-second delay All sounds gener­
ated by th1s program play for the 
same amoum of time , s111ce they are 
all turn ed off after four seconds with 
line 150. Finally , line 160 returns con­
trol to li ne 20, and the process is re­
peated until you press the RUN/ STOP 
and RESTORE keys at the same time. 

So far you have expenmented w ith 
sampl e prog rams usi ng only t he 
SOUND statement . A lthough you can 
use the SOUND statement to play 
musical scores, it is best suited for 
qu ick and easy sound effects like the 
ones in the abov e examples. The 
Commodore 128 has oth er statements 
design ed specifically for song play­
ing . Upcom ing issues will describe 
the advanc ed sound and music state­
ments tha t enab le you to play com­
plex musical scores and arrange ­
ment s w ith your Commodo re 128 
synthesizer. El 



SPRITES 
I n the February/March issue we ran a program titl ed " Sprite Catalog" that lets you create a lib rary of spmes, so you 
don 't need to reinvent the wheel everytime you need to use a spri te in a program. We also challenged our readers to 
submit their best spri tes to us to help fellow comp uterists build their sprite librar ies. To adcl to your colic :ion, here are 
six spr ites produced by "Spr i te Catalog" author Andy Gamble, with the data you need to typ e int c your "S pr ite 
Catalog" program . They're all yours . 

LI GHTE:UL BOt·l 

• • • 
•• •• .. • • • ... 

• • • 

...... .. -.. .. : : • • • • • • :....: • • : .. ••: ...... • • .... 
•• 

L I GHT 8 1JL80FF 

...... .. .. .. .. • • : : • • • • • • ...... 
• • :····: :•••ea .... .. 

IJAR8t11JEC:AHOF·Et l .... 
• • ............ • • .............. 

............ • • •• 

... 
•• • 

• • •• ... : .... • • • : S : I • • •• • • •• • • •• • • • • • • •• • • •• ............ 

h 
!;:I 
7 
.-; ,::, 

15 
'-:) 
r;, 
7 
..j 

4 
14 
4 
4 
4 
4 
4 
4 
4 
4 
4 
~7 

IJAF.:ElAGEC:AIK:LOS ED 

• ••• • • ............ • • .............. 
' I I : ... . . .. 
I : I : • • • • • • •• I • • • 

• • • • • •• • • • • • • •• . ......... .. 
:3K:UL.L,\':~{-801 IES 

•••••• :: .... , .. .. .. -.. !• .. :: ... .......... .... .. .... .. .. .. .. ::•• --:: ... ... 

.... 
J •• 

.............. 1MeMINl1tiee !! ..... s:····· .. --:: .. = .. • • ... 

POWERPLAY 113 



no fflORE PED[llS 

List Processing in 
LOGO, Part 3 
A LOGO Data Base for the Commodore 
64 and Plus/4 

Let us continue the exploration of list processing in 
LOGO that has occupied this column in the last two 
issues of Pow er/Play . This month we will conclude our 
dis cussion of list s with a relatively sophistic ated appli ­
cation of LOGO list manipula tion-spe cifi cally. an '"in­
telligent" data base with simpl e-to-use query capab ili ­
ties Quite indep endently of the LOGO usage, we will 
become acquainted with the elementary use and power 
of database packages . 

Our LOGO dat a base. whi ch 1s shown in List ing 1, is 
patt erned after the commercial product PFS:File. Ver ­
s10ns of PFS:File have been published for a numbe r of 
mi crocomputers. It is one of the most popular data bases 
available . 

Our LOGO datn base emu lates PPS.Pile's simp licity. 
A t the same Lime, it tries to enco mpass 95% of the 
capab1hues any database user would ever need. which 
includes creatmg record layouts , addi ng or deleting re­
cords. sort ing records, autom atica lly calculating totals 
for num eric fie lds, dis playing or printing eith er all re­
cords or just selected records based on various logicaJ 
search crite ria , and saving to and retrieving from disk . 

Our LOGO data base tnes to 
encompass 95% of the capabilities 
any database user would ever 
need. 

Our LOGO data base. unfortunately , 1s hmited in 
terms of its speed and the number of records it can 
hand le. On th e Commodore 64, the data base will handle 
about: 25 records- fewer if the individ ual records have a 
largo number of fields . LOGO on the Plus/4 has a larger 
workspace so it can handle two to three times the 
numb er of records that the 64 version can . Due to these 
limitations, you should not consider this LOGO program 
as a "p rofessional " data base but rather an excellent 
examp le of how data bases work and how LOGO's list­
processing capabilities can be used to deal with serious, 
relatively complex applications 

Using the LOGO Data Base 
Aft er loading the LOGO languag e into your Commodo re 
64 or Plus/4, emer the database program shown in List ­
ing 1 and save the program on disk . Whenever you wish 
to develop a new dala base. begin by using this original 
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The real power of a data base is its 
ability to organize data for the 
user and to display it in a more 
meaningful fonn. 

disk copy of the program By following this procedure 
and beginning with a '' fresh" copy of the program, you 
w ill insure chat you have the maximum memory to store 
records in your data bases. 

Once you have a copy of the databa se program loaded 
into LOGO . the first thing you will want to do is defm e 
the fields for each record of your data base. For example. 
lei's assume you want to create a dat a base to keep 
track of your calenda r of act ivi ties and appointm ents. 
You do that by g iv ing the command : CREATE "C ALEN­
DAR [DATE TIME PERSON-EVENT] . This command 
would defme a new data base named CALENDAR 
which has an index consisting of three fields : DATE, 
T fME, and PERSON-EVENT. The dash between PER· 
SON and EVENT is necessary to make it a single field 
rather than a PERSON field and a separate EVENT field. 
In addition co the mdex fields. each record will also have 
a free-form ENTRY field - whic h in the case of your 
CALENDAR. would be used to store a few word s of 
explanat ion about each appoint ment or event . 

To add records to this data base, you g ive the com­
mand : ADD '' CALENDAR . The computer then prompts 
you to enter the DATE for the fuse appointment , fol­
lowed by its TIM E, followed by the PERSON-EVENT. 
Finally , you are p rompt ed to enter the ENTRY for this 
record. An enti re record migh t be entered as follows: 

DATE? 85-10-15 
TIME? 8 30PM 
PERSON-EVENT? JOHN -DOE 
E:NTRY? SURPRISE BIRTHDAY PARTY 
LOGO is expecting a word (a contiguous st rin g of 

characters) as the response to each of the index field 
prompts . Spaces are not allowed in a word . That is why 
the dash is used between JOHN and DOE. In cont rast , 
the ENTRY prom pt expects a list of words so spaces are 
allow ed in th is response. 

You would contin ue to be prompted to enter addit ion­
al records unul you responded with QUIT to the ENTRY? 
prompt. At that pomt , you could display records on the 
video screen and/or the printe r, save your data base to 
disk , or giv e the command ADD " CA LENDAR to ent er 
more appointm ents 

To display all the records you have entered, you give 
the command : DISPLAY EVERY " CALENDAR . When 
the records arc displayed , they are automatically shown 
in sorted order- regardl ess of the order in which they 
were entered. The display order is det ermined by the 
sequence and entr y values of the various index fields . 
For exam ple, your calendar would show appointments 
in DATE order and in TIME order for any given date . If 
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you happen ed to have more than one appoi ntment at 
the same time on the same date, the third ind ex field, 
PERSON-EVENT, would be used to display them in 

alphabetical ordor 
lf your data base has numenc index fields. the LOGO 

database program automatically calculates totals for 
these fields for all the records disp layed. This feature is 
particularly helpfu l when using the data base to exam­
ine expenses or income by various categories, such as 
your medical expenses or Sally Johnson's sales of Girl 
Scout cookies during February 

You can print your database records on your printer 1n 
add ition to the video screen by giving the LOGO com­
mand PRINTER. To cum off the pnnte r option, use the 
LOGO command NOPRINTE R. To save your records to 
dis k, give the command SAV E " CALEN DAR. Your re­
cords can be retrieved from disk later by READ "CAL ­
ENDAR Your database records arc saved complete with 
a copy of the database program, so you will not need tO 

reload the database program before you READ your data 
back in to LOGO. 

Quer y ing the Data Bas e 
Th e real power of a data base is its abili ty to organize 
data for the user and to display 1t in a more meaningfu l 
form . Sornng 1s a good example of this power. but an 
even better demonstranon is the ability t0 mteirogate 
the data base and to display records that have certain 
attribu tes or charac terist ics. 

For ins tance. using a data base of business expenses, 
w e might w ish Lo display all the records for expenses 
g reater than a certain amount that occu rred before the 
end of our tax year. or to display the total amount of all of 
our software expenses. or each of our repaH expenses for 
a pamcular car since ApnJ and their total. 

Or, for more personal examples. we migh t w ish to 
query a name and address dat a base to see who in the 
PTA we sent Christmas cards to last year, or to find the 
telephone numbers for the people on the soccer team, or 
the addresses of the other members of our Commodore 
Computer User Group who have a special interest in 

LOGO These arc all examples of special database que· 
ries. 

Our LOGO data base has a number of query capabili · 
ties. To di splay only selected records, i.e , only records 
wit h certain attr ibutes. give the comm and: DISPLAY 
SELECTED "NAME where NAME 1s the name of the 
particular data base you wish to query . For example. you 
g ive the command D!SPLA Y SELECTED "CALENDAR 
l o query your appointment calendar You would then be 
prompt ed for the match cri teria you w ish to use for each 
field of the ind ex, specifi cally, for DATE follow ed by 
T IME and finally for PERSON-EVENT. 

To select records wh ere a certain field is equal to a 
pail!cular value (either numerically or alphabetically) , 
you enter the value you wish to match on. For example. 
to get your appointments for a speci fic DATE, JUSl enter 
that date when prompt ed. To match on values greater 
than a parti cular value (again, ei ther numerically or al­
phabe tically) , precede the value by a greater-than sign . 
For example, to select records where a field (named 

AM OUNT) i s gr eate r t han 20.00. respond to the 
AMOUNT promp t wi th >20 .00. A less-than sig n may 
also be used wit h appropriate results Greater-tha n and 
less-than signs may also be used with DATE and TIME 
fields to get records that are afw r or before a particular 
date or ti me. 

Several other match crit eria may be used. Preceding 
your response value with a $ sign will match on a 
substring w it hin the field . For example. to select the 
month of March you respond with a $·03- to the prompt 
for the DATE match cntena 1f your date was 1n the form 
of YY·MM·DD . If your date entries had the month's 
name written out or abbreviated. you could use $MA R 
to specif y March. If you wi sh co select records wh ere a 
field is not equa l to a certain value, precede the value 
with a # sign. If you are ind ifferent to the value and any 
value of a specifi c field is acceptable. you should enter a 
? mark or Just hit RETURN when prompted for that 
field's cntena 

Sorting is a ,good example of 
this power, but an even better 
demonstration is the abz1ity to 
interrogate the data base and to 
display records that have certain 
attributes or characteristics. 

Let 's consider several more complex examples of se­
lect ion cmena The following would display a,l calendar 
records du ring 1984 wi th the word ACC OUNTA NT 
somewh ere in the PERSON-EVENT field : 

DAT E? $84-
TIM E? (RETURN) 
PERSON-EVENT? $ACCOUNTANT 

On the other hand, 1f you wish to display all appoint· 
mems on July 20, 1985, at 2 00 p.m . or after. type 

DATE? 85-07-20 
TIME? >1 :59PM 
PERSON-EVENT? ? 
Simil arly, you can use matc h criteria w ith the free­

form ENTRY list . Speciftcally, you can match on the 
occurrence of keywords m the c.NTRY hst. For example. 
you could look for the word BIRTHDAY m the ENTRY 
field of the CALENDAR data base, or if you wanted to be 
even more specific , you could search for records wh ere 
the keyw ords BIRTH DA Y and SURPRISE both appear to 
display your record for John Doe's party on Octobe r 15th 
entered previously. 

ln addition to keywords . you can use the same mulch 
criteria discussed above for mdex fields for each word 
in the ENTRY list. For example, respondmg to the EN­
TRY matc h prompt wi th the hst # FRED? PA RTY would 
select records where the first word of the ENTRY list is 
not FRED and the th ird word is PARTY. Th e ? mark in 
th e second positi on of the cr iteria lis t i ndicates to the 
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LOGO dota base that any value is OK for the second 
word of the ENTRY list 

List ing 2 contai ns a sample dialog illu strating the 
creatt on and querying of tw o data bases To help differ· 
cnu atc betw een the input and the output, they are 
prin ted in the list ing in di fferent type sty les. The lighte r 

Listing 1. 

,_-.t_ ... t£ :"ITL[ :Ult·E 
r·-· t JJ7.{ : '"I Tlf • • ltltlE : ttft t. 
tF' : fll[[ t l TH[fl r~tE 1,101-t• tf1T1..£ • CCour,T i'I r, ... 

,.,_, ~t· [ : t l, .f!E 
11-. f C C•&I ~,1 IE ; 11.41~ 
11 .... ~ E. ~ U IC•L n i11 1c~ ldl')F (, : 11 ..... IE " • H ICE 
t F : I IJ~E • t J l HEJl t lP-.t [ "(t1L..- I"" 1HHH, l·JOF.:t, :1~ 1E " •i.'OL"lT 
-, [, t • . f.E C 

i:,l - ~. 

--n . ;.£._ 
t.O: - L "lEPf 
.::i::pt •· Cl ' IN~£ "I•-._ =- -L· ... ~~ : l•1(E. 
1; : i , .. ~ l t -,,1£11 •• ... • E r,,.,.-sCOt.rtr 

Ll{J:t• : (1t:4 l....tl( • U.JUI H' 1CuvtH 
f f. 111 ! l I IOF t• "tl ITF 1 - ('. HM;::, ... _ 

f ' ., I E "TEIIP PtOllf';,T 
! F F ! i:.-$t : l lllf ·uu JT THEtl TnrL["tL 
F":.~.-.r : r•[ f ., .. 11£ : J' 1~1. : T Ef1P 

Efil 
... ( ·(• . F-E 14 

~ -- t : JLL: · 
... .. --l .. -£1·~ 

I ~ E JTl=" !J: 'r 1 1l1:-r . ;•-.-.E,•1 •,:-1•c:1~:T 
n ... ~ 'E.11' 0~~ • ~tL_'"' :L'-l • 
.JUf,-..Jl I _J.lt rTE:.11~ '--Ct SIJfFlF-- 1 ,•.11..: -

n,r, 

" -' ll ll l ·l 
Lor ... L "Tt 11F-
: ,: : ? f!ltt l J T Hl:.11 'JUT ..-1.1r t J 

F:J•/f'I I -i:;( cn:;T : JIJ[( , .... i: 
l t.-· E ' '"'E,,f.: .t'£"'1tF'!'T 

C : TEJ'f° - t J ,. ... ~,. ,. _. E · t,·-
•·-..· :;; - e11r: r1~-- :- £·,;:. 

f -- ~·;:·- : :,,:,[ 
=·.-

PFF(•F : t .... llf d-·~,,ru , , : 1 ,..,LLIE 
.(•C •.•L-
l..• .• :i,,..1. I t l If-' 
I F ;?~or r• 1 [) HiCII l !., I L "f+v• •• '· 

11 ... t- E "'1l l lf \ I JI-'(• :1 i,...11E : Ff.';{!F(~T, 

?F IIUi HOllt, "~ F1':11=. L l 3:,. 'TH["fl 11 ... •t ~~U~ . L! ST () 
1~r E : TE11r 1· •, .. LUE 
I'-.' E ~r.UF . LJ:.1 t•; c:c .. ~ . EL£t1E1 ,'T :•E11F ; ;co.~ . Ll~1 

£:·c 

· o C ~ ~i - E 
M,-.. E • orcr 1 flt I •t,(LET E 

t:11(, 

lu 0?$PL ... t 
11,-.1 E "O J. Tll11 1 "(•I~,::·:_-, 
:£FO , 1111•[ 

£ 11(• 

EH[ 

l •e,i:;. : I _.1£ 
.c,c·-,L 

' \-,· E ... ~t· ·~c.L 
r ; ,. : H 'lrottf , lt': - :'.....,.'£ 

T IJ SELE(TEt• :11-i 1E 
• G,': i ,._ l,. 

11 ... ~ E *MLL- "F' ,, l,. E 
1· i::-1rc i:.1 ... 
FEli.H 1 ..... 11r. t I i ,11 •• ltE 

E:.11(• 

... :, FCl!.;.n JL 

:i:- : L , "l' ... u, TiP-L: : tr.C,£ - .. r 
_r. · ....... .,..E'lF 
n, • .,, £ ... E:nF Fr o :,- : L 
n- ~ E ·r£ 1 1TP, Tl'Hf l\' : TE' lF 
IF flO T : :11N; • (] Tt"€H 11 ... t E ·nur,E t!J T~T::,iT Ut,F' ... t.:t 1iElfF­

T£S l :H l..L' 
1FF HLS E rc.:,r o• : TEt 'P 
IFT PIJ [ I F' : L)flfl et l • "V JSl-'L ... , THCII f• l ~Pl ... , . PEC 
JJ:"TFtJE I f : l..•f-11 '" • ·cELETE" TH£11 ~i::1111 ( CELET 111r-,1 J :TE llP > 

(r.11•,'tf i 1(t\t n,..._c "'F-F'OP,L.l""T C•fLCTE . 1ci:t : lEt1tr 1F-f'<'OF,LleT 
FET<H ~U!F I P$T : L 

•_ ~WIE,L1~• 1•t.:.11[ 
(•VT~liT ~ELECT , 11-"1; : t'~UP , LLiT 1r_.1E 

E.11(• 

To ._,1F ... c; :~1.,oi:c, 
i F : F'WOH• • THEN OUTP Ul [ l 
OUTP UT FPur F PM~'t ; PWORD IJ-.,lp...,c.., L.PAF'T : Pll (tP(I 
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print ing represents the compu ter's output where as the 
darker pr in ting is the database user's input. The words 
shown within ··curly braces" are comm ents explaining 
just what 1s berng done and why . L1st111g 2 also shows 
you how you can DELETE records- eit her EVERY re­
cord or only SELECTED records. DI 

TO ,..f ,..,PT : W 
I F : IJ = • THEIi OUTPUT ' 
t F F t t"ST : lJ e • ll-1£.U (UJT?l,JT 8 1.JT~t P-Sl : LJ 
0VTFU T L P-. ;.T E1JTF I J:'51 : t.l 

El . t 

·~ f'F ., H :V 
1 F :1.i • • r11Et 1 our f.'ur • 
IF F!F;T : l.f THEIi OIIT PUT 
nu' PUT t.10~0 ( F J F'<Sl 1W } FP ... r<l ( eur,:: IF::; l t l,I \ 

erro 

TO DELETE .WORt, :WC,Rt, 1L1$T 
If : LI $ T : C l ,- HEJ l OUT FUT ! l 
1'E~ T : t.1Qpt 1 • FIR ST : Ll~T 
IH FUE OIJTPUT DELETE ,WODC, : WORt, l'UTF I OST : LlST • 
IFF ~ lSE ·ll''fl''JT FFUI F t ~,;; , U ST C•ELETE. ICFC> 1WOF~ hfl° • l • ~­

: LI ;.T 
Etl[1 

t ~ t:.t.Ec. I .n .... 11£ :\.. :1.,"'nE 
LOCML " l EIIP 
tF , L c c 1 l t<EII ou1rvr c 1 
ri -f E " TEMP F IR ST 1L 
tF ~ FP~liT : T EI IF I. :r~ n E TI-IEIJ OUTPUT FF-UT : T EJtP ~ELE'.CT .,~,E 

E:·.rr: : I P S'f :... • : 1-11E 
OUrFUT SELECT ,1...11£ • 6UTF If ;r : . • : !h'.IE 

[J . t, 

TO sFITlF l ­
l..OC--.l. · rtr•o 
IF ll•J T : lli OE • C I TIIE• t F PII IT Cl PFUIT C ErtTEF B ICE SEI..ECTI Otl 

t"P t TEPJ ... : l 11,..t C "C lrJ C•E --.$> 1 lt l0£, 
.S lllf ! ) P RI NT C Eltr EP ll l ll1BEI'< F OR Ell rn, O:~II EFI- , J 
I ~ IIIT { I •• .4 1, Erm,, v .. LuE ) 
H IIIT t 2 - - >EII JOP() 11,,TC'f<ES ONL> l 
FP !m l 3 ·- e:,m,, F I ELC, llo,,TC HE~ l 
11,. f f " TEMP FI PST f'EOllE<T 
1~ : TE1f::+ = 2 l HEtJ F>PJI.IT ( l PRJtn EUTEP L!S'T OF rf l''-JO s; (,!) 1 l 

M,.,f E "T 8 1F FPUT : TE.•1f FEOUE~-
r :: : - EM~= ? Tl"fEtf PPJUT ( l PP lflT £rr'E~ F!'IELCi 'T-T ( ~ c c-t- e:.-t""': 

, ._ ~ E. T EU? FPUr : TPlf F EOUE:ST 
tlo•I E •crMl F IF:T : T£111> 
,,_..,E "C El fTPI SllT F IPST : TEl' P 

CPJ(• 

I l' u• ., : F'ECOF)O 
Jr tl OT : ll lOE"" • ( J fl 4EIJ I F !IOT 1!--'TCH" : C lf WE" 1Ttll OE'I( THEtl OUTf)Ul 

* F--.l~ E' 
lf : (Ullt l • - THEil OUTFUl SU 6~,i;T > : CEflTF-r rTE'IH F''I' 
!f : C,Jlt'-1 = 2 THt•, l)l)TPlJT t\,., .... (H., : CElflF , .. TUTJ; 1 

CUTFIJT "TFUE 
EN(j 

TO r1-T (l ' -, :F: L --:-er=, : L 
I F : F ; l "EP • C l Tf,EII OUTPUT n 1JE 
IF :L. • ( J 1HE'4 OUT PUT · F,...t..'; E 

f t,.,fC ' TF F !P &T : F I i.TEP 
tt,.,k£ " T L F IP ST >L 
11 .... t C "" , :TJ: r 1L , 
IIMt E " 1F.1 ST F JPS:T 1Tf'.' 
1F : Tr . J ST • THUJ I,._., E ·IP 1-.101 PPECEOE~ :T l. BUTF J P~.T sTF= ~ 
I f : TF , IS T a lHEU 11,.f E .,, P FECE[) C' :'l 8VTFIF·ST : H 
tF : ·"1= . tS l ~ I lHEII r "4i~E •u SUB~ TJ::'lf i(;• , E+JTFJ~ST : Tf : lL 
I F" : T l=. JS T a " • THE"U ,1-•E •u UOT ~ t &VTFlff;>T :TF = : TL , 
IF :- i: . IS .... e •" l HEll t k l-£ •v " T =-t.1E 
l F HOT :11 - HE"J 0UTPl}T • F- L ~£ 
oorFu r t~TCH~ t 60 TF tP~T :Ft LTE~ 8UTF' [ ~ET :L , 

Elli• 

r o SUBS ET ' : SET I ' $ET -
I F , SE T I a I I T l!EII Otl TPUT · T PIIE 
- .. .:.··cei:~· ( F'l r.>$,T 1SCTS l : SFT :: 
l f"TR'Ur C'IUTPUT l[~[l &1..tlf-lFoil : iCll 1 1~lli 
1,r Ml~E ou1PuT ·r .,L~c 

(tit• 

TO ,~ECED E, :E l :E: 
TEST ""'LlO F ' fl\)t1BEP., : £; 
iFT F UE IF : El : E< THEIi 
IF : El = THEl t OUT~Ul 
IF : El • " THEil OUTPU T 
t ~ ~ SC I I ' FIP ST 1E l , 
IF' .... sc 1 1 1 Ft PST : Es • 
OUTPUT PPECEOP BUTF I P!,T 

• • HlJ'16 E;.,, : E? 
OUTP UT •TPLI E EL~E •)UTFIJ T "FML; E 

"F ... LSE 
.=-st l l ' F' 1 PS T : EZ , T~E t-l OUTPUl ~ TP 1..IE 
-.,SC I 1 < FlP ST : E2 i t' HEI-' OUTPUl "r ,-,L:t 
: E l BUTFIP ST : E. 

[ It [, 

T("t ~l•OSTPJ!JG., ; S'~'f 1 'TG 
1 f : $.US • • TH(H OUTF UT i.F1.1E 
I F : ;1C, ... THEJJ OUTPlJl r,..L;E 
t F tlOl =-1r'S:T : SU6 ) • • F l RST : jTC, ftiE"I _,u-u:,_r :t E.;n::1. 

151JE • SUTF"fQ f'T : :T,:, 
OUTPUi S.U3 S TFt r .~' eur,: t~ ST :; u & , , &uTFlf:ET ::ClG 

E11c, 

TO Ol ~PL.,.,, .PEC 
(F' I IOT : HIDE • Cl THE'l Pf:l llfTP..:.IP S 1 lrl [1E). : rtll l' E 
J F U0 1 : T EIH P1 ... (l l HEn. F-::JH 1 l E.t,T'~. : ) 1 r [ HtC1 
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FP!H, t l 

tllf · 

TO P RlmP A I P$ : L I : L2 
LOCAL " Ti:J IF 
I F : LI • C I nm' HOF 

I, ,..~£ · TEt1P l•lOP{• ·ToT ... L- ~ r PST : LI • 
TE ST IU..lr18ER"' ~1~~1 : l: 

Ell[) 

lFFA t.S-E OUTPUT F? VT , FIP~ T : l 11EDGE.EL£! :'UT :£ 
BUlF ! PST : l 

1 0 ZEP O : L 
I F : L • I I THEI i STOP 

MAKE f..JO~O q OTAL - ( J:t~~T tL ) \l 
~EPO r.utn,,,r : L 

IFTP •JE THEIi li.<•E : TEJ :F- , TMIII (, : TEHP • r[I'!;, [J ,l(l 
If F• ,L SE THEM rs,> E : T£11P I l 
, PP t11ri , F JPST : L i > 1,10Pr , .. 1 c ;-...p ?2 , pr.,1,n Ft Ps- 11 .. : 
rl-'ll ll P,...f P S r PIJTFlPS T : LI , \ 8UT FH ·;r 1Li , 

TO TOT MLS : L 
LOCAL "TE IIP 

EttC• 

TO ll£f>C,£ . ELEl'EIIT : E : L 
IF :L = CJ T>'Ell OUTPllT F• VT : E : L 
TEST PF ECEOE• : E F!F,T :L 
! FT"UE OUTPVT rrur : E : L 

Listing 2. 
CREATE ' FACT S I I 

•*· · [), 
, no t 

"'ADO " FACTS 

tlrf•,' 808 LOVES P I ZZA 

b•t- ,r ~ r'l-a"'• 
h., .• , .. 

Ell!F- BOB l~T ES BEANS ... D ROOT DEER 

CIITP • BEAN S ARE CHEAP 

FREO L I KES P I ZZA 

El,T",' FRED LI KES ROOT BEER 

E:!ff" • t\ARY MATES P I ZZA 

E' lTF, ' t\ARY L! KES BOB 

e,m,,, oun 
En ' •' 1rio OUtT ~11Ju· • tri• •dd• • :it, o · 

r•corc, to,-=•••• ,o, t~• . , ..... o,.r,~ . 
-•'• , ""°~• r•cMo, -c•J10 C>• •oa•d t>• 
Ii?• fl 9, triQ U 1t "tr1t • ria 01tC •F ... t-· . 

• 0 1 SPLAY SELECTED " FACTS 

EJ IT£ ~ I JUIIBEP FOF EIITPY r. e ! ~ FQI ,,o 
t rlf, Ei'lTPY' " " LUE 

), £ 1t1]C[ f',-.TtHE: Cf'L 
,; .... EtfT O T FI ELO 1·-T -r E: 
2 F,r • f' z-f-d rt,1 t c>l'l 

t• 1rc.-r:; Lt!tT OF • Ell Cif.Ob>: 
BOO BEER I ;11, \ "c , N, I , r t i;. e,r <JI ,,, t .. 

t>oH, £,r 1e, tnc 13E£P tr, "" ~r , • 

£•pt: t -=:IOC ..,.~.,.l. cc_...,,_,; ...r,t• toQCT fE'£F 
Onl-. en• 1ur , .. ._ ~or:, 

· o I SPLAY SELECTED • FACTS 

e1 rrei;, MU!1BE~ FOP a ITF, c~ ITE/.o IM, 
: Ml I , £NIP \/ ,..L.UE 
2 k EtlJO FO t~TC'1ES (lftL, 
; .... E1fT;:;r ;:-lEL.(• tHT.:'"° :::: 
3 c To a;.o•ct • .. i,r:1rc, 1n9 c, ••er n -t ld 

• o• ,.., .. • t • •ntr • . , 

EIITEF r I CL~ 11~T H tP J TEPIM: 
tlf)OO ? P JZZA '"yl ,t<h rtc.o rd t. 111"1tr t : 

1 , ,, ,., t f 1t 1ci 11ord , , r,o t EOE , t.nd 
~ ,~cord +••Id c•" o~ ~nv th 1~9 . ~~d 

,31 th rQ ; ,t!d , PI ::'"". ano 
~,, cs.tnf' - t •Id• !l'h cu-. 

"l .. V,t .n ... Jj)IJtl. + 

EtlTF : ~~EC• LIIE $ P1:z ,..., 

' DELETE SELECTEO • FACTS 
rlC'tTf t t.••I• ' rii;i r•cot-d t -- no • Cit01J•tt; 

, '••"'. 
t.,,• ,1.11£t:,:; FVI" C.1,TF,, .:,G-t•C.t,, c,...,1 

.. 1,1, trtri::, ' ,, l..LIE. 
._E, ll O?C f! ... Tl':*1E..: ')! IL 

l -- Erff F , .:-1e-~o ft,..,TC l-f:': 
3 ~ ~.: I'- · , t 1.o, ri ... - · - • 

ttrt:.~ r : :1.~ ·· - tt ... r~a :;1-: 
908 J 1 d•, .. • + , .. . ~r.,, r-,.,.~ EC'F 

! "It ,.r 1 • , •ld ,,,,:,r.~ 

C•El.ET !t lQ : F,-.C111" I 
1.'£ [,.. 1•1r-: F,.,1 .,.. 

DI SPLAY EVERY • FACTS 

CllTP Y: FRED L II ES P 1 :z~ 

!F : L • Cl THW STOP 
M,;KE " TEMP IJOPO "TOTAL- < FIR ST : L > 
IF fJOT THI NG : TEMP • () THE.rt PF'lr'1 ( T(l.i...,L FOP ') 

FI PS-r : L THHIC, : TE/1P • 
TOT ALS SVTF IP ST : L 

El<(· 

En ri:-, ! IIART l t t-ES 80Ec 
tlot1c ... •h , t Jol1 rt co r dY ytl\•r• E'CtE 11 

t··• • , t ,ore: ht"• r·••n :t•' • t •c . 

• DELETE EVERY • FACTS 

C>!:L ET tN G : F ... crs 3 
OE!..ET It 10 : F,-,C.TS/ ~ 
N~L€:t 11,IG : FACT': ' ': 
J E"-ETiti G : ~MCTS/ o 
: ELET rru:•: F,, ,:r<:: :-

· 0 1 SPLAY EVERY " FACT S 
fl:i tt, h0 di•QJ\~•d t.• ic• t.1tt •'' F ... tTS 

t,•v• o ~~n dtl+ttd , 

• CREAT E " CHECKS I DATE PAYEE AMOLNT I 
H·, 1 s. 1, 't n,0 ·1 d! t •bt.•t "".m ed CHEc v i: 
- w; '" H,(1t con-s.1'-t1nr, o l t nr.at • t tin1. : 

t .... 1 ; . P .... tEE iind A't WIT . 

"AOD • CHECKS 

OAT E'> 8 4- 8 3- 15 
F.., r EE., E0 1 $-GA RAGE 
-'10\JIIT '> 12 . 35 
E/ITDv > LUBE JOB 

t;OT£ 1 Ehttr•no 011,tt· u, "' •• : or.,-1 ,.-111•t,t,. 
>11urt1 o,• • \f'lt r tco,cst v111l •1 1 o .. 
$-Or-te, d f rOl'ti , t,• .a.,r 1 1 •1 t CS~ t• t o tht 
I a.tE"S\ da.l• . ) 

t -TE' 8 4 - 82- 18 
PAYEE ? Ct11PUTE R-5TATl(),I 
...110\.IIP 29 . 95 
ENTP ) > LOGO SOFTIJAR E FOR C- 6 4 

( l 101E I lh •r• c.)n no\ ot >n ,, 1a11c•• , ,, 
f n • t'ldt th lr y -- 10 u•• • d~'lh 1n1ttfO , 
• • Q . • rn, !PIJTEP- ST .... r I et l or [(, s-c;...P ,..C,£. ) 

c-lE' 8 4- 83- 15 
F" rE E? 808 'S~ t'AULIN G 
M!IOUIT" 11,88 
EIITPP 1-\0\UL JNG TRAS H 

DATE ? 8 4- 9 3-2 1 
P,-d EE ' Ctl1PUTER-STATl(),I 
AMOLll'll ' t 9 . 95 
EtlTI'<, > GAME SOFTIJAR E FOR C • 6 4 

(i,,;:,TE, 8 4 - 81 · 89 
P" r EE> EO"S'""'l1T0-REPA I R 
.:.MO(.<;T> 62 . ,0 
EHTP Y'> "Tll-l E UP 

C,... TE '> 84 - 82 - 22 
F,...1 EE., ~ CY" S 
,.;,10,.-n.,, 22,35 
Et lT PY"' BIRTHDAY PRESENT 

DHTE? 84-82 - t 5 
p,.,EE? EO'S- GARAGE 
-'MOUNT' 4 2.35 
ar;;,, ... NEU T I RE 

c--e· 
FMoEE 
...tlOUIT 

HTU~I< 
f;£TIJ~'"I 

~ElU!'II l 
EIITR, > OUIT 
Er ITP Y QIJtr 

( OIJ IT or. I • •••or. • , , 1 t r. t t-i• 
not "" ,r , ,noe- flu tr , t't , ) 

"' 0 I SPLAY EVERY " CHECK 

c- - e:: : .: ·'11-0~ 
i - -rEE: ec, s- - UTO-~[F .... J ~ 
... · 1C, .)! fT 1 ~ _: . ~l, 

EIIT F, , TUii ~ UP 

~ ... -e , a~- 1u 
f,..rEE 1 COt1PU1'(i::i-;T .... T ! Cf1 
..:..1101.,.rr: _ .~ , 
~,r;: : ... 0 •V sc,:-n 1 ... ~E ro, . • :.-

r .... TE: :t.: -l,Z· ~ .. 
PM) E:E: E( •G,-.F ,-,G~ 
.... 110L~IT: 4 2 , 3 5 
C:t iTR t : MEl.i1 T IPE 

C- T£: cl.! -0 l-2 : 
F ... l EE: ,i...r 

... q QLJlll : i2 . i, 
CIJT< , : 8 Jt>TH~,1 P~CSE IIT 

c .... TE : e-,-t).:-1~ 
P•HEE1 eoe C:,- Ho:.11t.tt11$. 
-1 ,ov--rr , ! i'. • M.': 
£t,T~1 : f"'l'r1ULHIG TJ: .... ~K 

('HTE : 34 - 0 3 -1 S 
P ... 'f'EE : EP ' S- C-.1=-AOE 
/.,/JQUIIT : 12 , 35 
EIITPY : ;.LIB£ J06 

( 'MiTEt 84-f '?--1 
F-... ,CE. : C0' 1PUTEf:•.:>'T,..TI Olf 
,.,r1(1U1JT t 1 0 , )W 

Cl fTP , : G""1E SOFT" .. ~£ ,OF c-,,• 

C •Jo r ~.;.- • •. • • •• f' ~c 0-·d1 ,, ,.. :3•"tl .?Ye"d 

l t.1tor.o-at 1ca l Iv ,r, CIPE' itO:Jtr,t,. ~ ~: '•i. .. t 
H ltr t , ! mory t.hf.;, c,-,,.. r$ c?r" · t, . .. _ 
1•-nt eli te- th~• ,rt 1r1 -:<>ltthJb•l •..: a 
oro+ r t:-· p.).)• • · ,-d~o oo ' t Hi!• ' i t,~ 
t o t + l i! ,,..:t. , n,.;t1 e. , I, . c1: l cul ,. • •d -,- ,<'j 

011p1•Ye- d f or t h, l'HJr'l'" .. , ir,0<> / 1,e,ld t , 
- It' ttl t, <••• -- •, ...,••(• ,, ... • •1! . 

Ot SPLAY SELEt-rEO "CHECK S 

c ... Te• ( PE-r UPII 
;,;.,'t EE' 1,e:01 S 
~110 LMT: )2 0 .08 

ft.lTER Ut.lf·BEP Ct\S: £tff C ( F: TEI=£,..: 
1 -- ....,,, £_t1'"'~ IJ...l.UE 
2 -- ~ E \1,.:1 ; t, t\..tT•"',..E; l)J~1 

8J,.F 1 fJEt..t, t1""'TC"'".E':-
C n , , ,, 1t1 d11 r.J> ;\1 ::iec1oi 

,,,t,•r• th e- l)t .. • t ,ndf'" ' 1t l n cor, t ~in• 1nt 
ch•r•c t ;:,r t ',l"l r ,9 E[• 5 \r ,d i• ,w .lolt<C•t.Htl 11 

Qr t.t. ttl" t h•n .;.~ .1H' , " 

:-TE : 8 .S-01-0 3 
P- , EE.; ED s--..,\.r-n-1=e=111 F 
,_.r101.1,r~: :...~. !.t~ 
El lTPY : - 1.JNE UP 

CIATE : 9 4 - 02-1 ~ 
c ,.<(EE : EC•· ~- c;._..PMCE 
-t1 0lt lT: 42 . 1, 
EJtT~ I ; t: EW rt ~E. 

{ TM t t ,:-.\ 4.\ tt f.:>1:Jlltt,d • 01 ;)rd , • t,t 
1 tcordt d t t.c,l .,.e2 . , 

"DI SPLAY SE LECTED " CHECKS 

c,,.. ·e · <84-0 3-01 
PAY EE? < FE TU?tl .., 
Mll CIL,rP ( FETUFM ) 

ErlTEP IJU118EP FOF E11TP 1 •:F I T E F IM: 
I - ,...11-r El ITP'I 1 1MLUE 

•E ~JOF:(• l! .. 1C.HES CM'h.'t 
_ -· £,iT t>, FI EU• 1-..TCHE'. 
2 .. 11t t ch or ~ . ... wo,.c, 

EPlEI=' l. l ST or tCil•O:O C,S: 
SOFTIJARE 

1. WII I d 1-s.~l-" v .. 11 :r,~d t it l \1'1 • Cla':E­
,.-~ ~ t h an (I . e ., b~fOl"'t \ 'ft,, rtf\ t. tC 3~ 
•""d n~,...~ ·ri• • t, o· o ; fjf!i~:'-PE ..a or e ars 
ttw'\t, t1ert ,n trt e,r, · .r-. c 1•td. 

!).,TE , 3.1- ,J-- 1~ 
P 11t EE: Ctl 1r"llf£~- ,.MT 1 Oil 
,.i IOUI fT i ~o , e., 
£.I I fk r I L.OGO 9(ll='TI 1 .... p( f!OF' C ,:i..J 

TOT ,..L FOP ri"IOLHT 2': . ~, 

>SAVE • CHECKS - DOASE 

( l ,Ji 11 Saa•,e l ht, cu rr-in1t ve-r••on oi 
\ht CHECKS-08A SE o n d f 'i i • L • r,e,,- . , t 
m• Y b• l oa,d•d b-. c i- 1 n \O LOGO br us , n o 
thfl cOff-ria nd ~E .. O "C HECKS-08ASE ar •c -
ue>OJ t• d t,v •dOinQ ~~ r•c or-at.. } [I 
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USER liROUPS 
Commodore user gr oups nauonw1de and around th e w orld pr ovide invaluabl e assista nce to Commodore computen sts If you are lookmu for 

pw ple who share yo, 11 computmg 1m cre sts. or if you need help geum g start -ed wnh your compm er, cont ac t th e {Jroup nenr you 
Thts list 1s comp iled from g roups wh o 1cliponded w o survey conducted by Pete Buczor , Commodore's user group coordin ato r. If you would ltke 

youi g roup lO appear he re. or 1f you need tn!orrna li on abom Commodo re's user group suppon . contac t Pew al Com modore Busmess Macl11ncs. 
l?.00 Wilson D11ve Wt•st Chesler PA 19380 

ALABAMA 

U11nunutu-u1, 
U1111H:\gh,3m (;01m111x! nt) 

Comput.e t Ciuh 
H,myJ.cncs 
•184• Avenue \ Lo< 7-1,-3!,203 

b11t111pu~ 
Wucvr"-Sr. M1nn Cmnpmor 
Su<.:111ty 
\\'LIJ11tm 11 Blov. n 
109 K• I IJ< nd lid 3v330 

M,bd• 
Cornmod .. rt' ClulJ 01 Mobile 
T<)mWya :t 
38G8·H Rue :vlaL',OII 36608 

Pinson 
Cornmodo~t' Club South 
\\' Ji m'I J fh ,,rn,'\n 

PO Uox J2,, J.t,1;,11 

Scottrboru 
Scotttbo10 C·t.>'1 Lltwrn' Oroup 
Hlf'l111rd R.Hlun 
R, 5 !lox 2b!> -3o'/68 

ALASKA 

Calq.uy 
Calga:y Comrnodote 
U8tH8 Group 
Uoyd l\'otman 
810Canlu•ld W,1y SW-TZ W 11:1 

Anchvraqc 
t\li;111tkfl &1 CQf'n111<~lort 
c;l)lll J)utOJ Club 
Uouu Ot11111uu 
PO Rox 60-13 '1%02 

Kutdukan 
Fust City Uxt~ Group 
Jun Llar.os 
P O Box 0002-9990 l 

Sllko 
S1tk,1 Com11\odo11t U1,..r1, G:oup 
[)1•11111~ Lu11h11111 

1' 0 Uox 2ZO.: ~liJ~ 

ARIZONA 

<.:twndler 
l\nt,01\D VIC PI G•l U8e1S 
Thomas r-.fonson 
901 W M llllbo10 Cu ~5 224 

Cloi,., 

Poul H W.achuJ,1 
lh I llox 34 8!,!,01 

PIH)I\JtlX 

Phc11muc A111t>nu r.ommodo1t· 
Club 
l.,.1 -J,µA R< );•·IU 

P O Box J..;00:>-tb067 

Siom.1 Vtsr:o 
Thunde1 rvtounUaU) Co1nmodo10 
U\ •'it5:Gp 
Jell Tylo1 
1'0 Box !1%-8 1,<;;w 

111 :n 

C11tolhn.t (,;omm >tlow 
Computt,1 ClulJ 
Miko LnP.1tflh1 
3371 S ~:crmcn Dr -8~730 

ARKANSAS 

Cc.;rw1dy 
Cvmmodoa~. PET IJ~ 1i C!ub 
O~nova nm-vlm 
D•vc; St:em-'/2.0:12 

Ru• c.•Jvll'-" 
Ft1 , !lv1 •• 1 Cor11nK> ! rt 

L .,, C,oup 
B•,b 8102 u 
401 s /11l1111rtu11 n, 72801 
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CAL IFORNlA 

/\ 1u1loma 
Cactus Cornmumc..1tor 
PO Box 12'n-9 1701 

Arcadia 
Pasdd~u.-C-Ommodore 
Com;,u1or Glut> 
~"" " M"Dm1nl1I 
PODox1l/J3 '11006 

Aubu1n 
Au.bum C ,rnmodcuo 
Ccm pu1o , Club 
ra, Suub 
11210Mu ,1 Lomo Dt-9 5603 

Baldwin Paik 
Gal Poly Comrnodo ,e Us<>r~ 
Gmup 
D.-iv:d Dle:.z.,_-.J 
14617h R,1111011.1 l!lvd -917W 

Oi•UtlOWt:I 
Club6 ·1 
11oboll Johnson 
14944 Bayou Aw 90706 

Ch.US\",'O:th 

San ?e11111ndo Vnllny 
Commodoro Users Group 
Tom Lynch 
21208 Nnshv ,ll<t- 91311 

Clov>S 
f't••mo&iU , 
OroQ EdwMd-
09 1 W 9th f ?.03 93612 

Co1,corc.J 
L>mh1o Vnl!uy c;ommodoro 
Use1sC1oup 
~nSlt!'1chtm 
PO Box 27165-94&20 

Cos-taMf?"'...a 
C Tt::!Ch Ut.t"rt, ol 0 1~HIUt" County 
R Stovonln n 
PO nox MQ? n2626 

Cup<·runo 
!'UC ol Sb.con Vo!Jr; 
r._filJVUI Vuni h•t Kool 
22;,55 Ranct,o V•ntura-9!,01~ 

Danville 
Danvtl!~ U~u 1ai: 0 1ouµ 
Kom E Davl& 
185 Front St Suno 100-9":!u.G 

Hollywood 
f lollyw<XX.l Commotkm~ 
Ur;cw Oro\lp 
Mnrur, Olllrkw,•11 
'/33 N ll1d(Jl'Wcod Ulvd -900)1! 

Ll\·e.Imore 
P/\LS 
Jo Johnson 
886 South K- 9<1550 

LosOsos 
San Lui,; OlnHpo r.ominodor,, 
Comp et 
C••Y B, • ll 
1766 'Ith Su,,, I l)]. ;()l 

Nt.'Vud.:t City 
C64 UMllH 0 1oup 
Geny Fr111ch nc1 
11614 Red Dorr llood-9595~ 

O\.ll 
r,,; •20c:un 
O,eg Bum,s 
215 N Fuh,,n ~ l 93023 

Oxnruc! 
(.;!VI<.; b<l 
:.:Hth.c1fl Oiium 
1zow M.omolu,Av, -9.IOJO 

I ,,.,.ill~n"' 
PCAC;C 
Dnnn Klott. 
113\J ca,onel Avc-91107 

SnnCarlOlt 
Pemnsulo <...:01111nodoro 
Uscrs0 1oup 
Timothy /\ voiy 
5'13 Old Cou:ity Rd -94070 

S.ir. F-ranasc:u 
PI::Tt>n 1hoAIR 
llolo Lowo 
!>25 Cw sllu lno D, 94132 

San v,1,110 
South Bay CornmodOJo 04 
Use,s01ou11 
Jose M 0,'1:!!lio 
P.O Box 3 193-92 073 

Sa.m.~1 lvtar m 
Ccnual Co..'l$t Commodo1e 
Use, O,oup 
Gilben F v, Ll 
1237 Plumo,1:1 Cl-93456 

St int,) Mente,, 
Comrn(xlo,,, &; West 
Don C,,mpbcU 
PO Box ,,00 !l0106·0<l00 

S'1nu,R= 
Sama Roo.1 Commodore &I 
Use,s o,oup 
GartyPn lmor 
333 E Robles l\ve - 95407· 792~ 

Swcklon 
S10C:kton Commodoit­
uw .. Oroup 
R1Ut McC.-rnn 
2929 Cola11v11 Or 9520.1 

COLORADO 

Asp,,n 
Rocky t.'.ountam Commodore 
(,-:u!, 

Rily B:ookll 
Po 8-0x Jn-tHG 12 

Denvo, 
C<.>3oro(l() Corn1nodo:o comprn, r 
Club 
Royec Mnct,0 I 
9.;00 Elm C.'t N00'/8-&0:!21 

Grand Juncuon 
Wesw rn Stop" Co111rnodo1e 
Use,s Oro,1p 
Ralph D'Antiloa 
PO Box4M2-8t502 

CONNECTICUT 

Coh;he~11tlt 
Con'lPUll~I u,0 1G v ,oup 
L1i Rnfolow,k1 
11,,11• 11111 Ho.1d--0641 f, 

D.mbury 
f auf1dd County Ccmmodorn 
Us,,1Gp 
Kenneth H Hottes 
PO Box 2 12 068 10 

E.1~l Harl!C>rrl 
Hanlord County Commod. rn 
Us.;1Gp 
R CUIUh.W 

r O Oox 8~&3 060 18 

8nf1t11<1 
North ern C:l' CommO<loro Club 
Mikt,l,.vt•,;,que 
3 ~~a:--b.:1! St -o608 2 

furnp:.on 
Commodoru Ect.l)~ Computer 
Ubt.m~ Ort1\1p 
Ernest Juh.,n 
165 B S B1;icluw Rd -002t, 1 

Myr.uc 
C6-: U ~ 1 .. Otoup or NCTA' Lor1dl'lft 
A F...rr1,, 
07 Pu.mown Ln -00 3~~ 

Stam fo1d 
S..am!ord Commodore 
US1:1sOrn11p 
S!..inCwrn•. 
I' 0 Box 1337-00902 

SlrnU01d 
Commodorn User Croup ut 
Su atlord 
D•n Kc,n·lkms 
? o .!lox 1213---<6497 

West H&Vt'fl 

U o! Now Hoven M, c,ocompuie , 
Club 
M Mcco.,.,ohy 
U or Now H.- ,•n 300 o,onue 
l\\'c--0(,f>lG 

DELAWARE 

Felten 
D1arnoni.t Stt1te U$ers Group 
Mtchat:I Butler 
PO Box 892-199'<3 

NeY{nrk 
Newdrk Co:nmodoco U$Ct5 
o,oup 
8-0b'l'oylt>t 
2 10 0111110 D1 - 19711 

FLORIDA 

Avon P.u~ 
CHIPS u,,.,,a Croup 
Gorald Kllmc:zak 
P .0 . Box 3063- 33825 

Bradem on 
Mon1sot..."l <.;ommodo:e 
UsersC'iroup 
Bob Bronoon 
9 16 ~: lbth Ave Dr 3J!i08 

Orandon 
Du-uulon Ust11S Group 
Pour A Doughcny 
108 Anglowood Dr -335 11 

~eaJ\'la~r 
Cfedt\\11Wt CommodccP Ctub 
Gf1ty n Ciould 
1 b32 Lemon Suee,-33516 

Cocoa 
El ,h1f, 011 
Mlk oS<:hnoko 
PO Box &48 32922 0648 

Eaton P,uk 
VIC/64 I !c.,rtlnnd Use, C1ou1>­
Lakcland 
Randa!! u pham 
PO Box 912-338W 

GamsvaUt) 
Gc:un~lUo Comrnodorn 
Ut>.,.raOrour, 
M Oww I luoloy 
I' 0 !lox M71G 32601 

J«ckbotwll'" 
UNF Commodore Compw.-, 
Club 
Jay S l!u,>bne, 
Umv<HStly of North Flonda-
32216 

Lutz 
V!Ctt,4 I I, 11U.-.n~ U!i<'«-T~mP<I 
Tom Kcou1h 
MOOG Mt>1111n,r Dr 3J&,1q 

MocD,11, /\I'll 
South 'l'umpt1 Co:nmodout 04 
U(o.1-tu,Ci1oup 
Ro:wd S Cleme:n 
736F Sooond D1 - 3""621 

M1am1 
M mm, 2064 
Jun Lultrnt1n 
12911 SW 49th St-331'/b 

Nonh MiJunl 1"' 1ch 
Co:mr.OIJ....c._. £,Juc.1tc1• U • r 
0101.ip N,.1:!t1 

Robnll flHU.,fOII 
IGJ30 NI:: 2nd Avu 331112 

Ocolo 
T11·Coun1y Commodoto 
u ..... c,o,,p 
Don Vand• rv£>n:.e: 
PO !lox 1 lbi-32671 

Oil•ndo 
Cl'jm1t1I Flondtr Cornrnodorn 
USl'rG Ozouf> 
Thui man Lawson 
P O Box 7326-32854 

Palm Haibo: 
Sun oo.'1$\ 61.s 
Cmu:;J Mtllei 
21 JO IJS 19 Nollh -3366: 1 

P4'w-11n11 City 
Bay Conunodore Ur.w Group 
Oouo Sclupufl 
PO Box 3187-32 401 

Pens.~colu 
Commotloiff' Advant..1"1QO 
Deanna Owons 
PO 8-0x 184~3 2523 

P<?na.>colA 
Comm0<I01-P Users Group ..,r 
Pon M;oln 
Dehh10 Jolmown 
~ 0 !lox 3533 32606 

Plantauon 
Subu1bun 64 Users o,oup 
Ken P.uu 1dgo 
1300 SW 82nd Ter AJ)l # 62&-
33324 

Sanrb al 
Son,b..t Coinmodorn VI C 
PM B<IAnqa: 
1119 1 .. 11w1n~Je Box 73 33%7 

Sru>l1mo1 
F~ Wnltoo OoJch Commodou, 
Uso, o ,oup 
Jim Moo,u 
P O Box 3-32 549 

Tamar ~<: 
810W i'Ud Commodore 
UsoJOOcoup 
Lewm Hurn 
PO Dox 25794-33320 

TOVlllr-tii 

Tn~nrJl•· Educotio:k~ U • rw 
Croup 
John Z.o1g-tc1 
PO Dox 326- 32'n8 

Zephyllu U 
East PtiSOO Comrnodo10 
US<>1aG1oup 
PJ Bryden 
1836 Sandy Road-342• 18 

OEOROl/1 

Al bnny 
Alb«ny CBM Am;,11., 1 
CompuU:ll.l 
D<lv1d L V:a 
PO !lox 5461-31706 

A ~anl!l 
VI C urns 
Erul Dobnoy 
P O Box 467052 32346 

81un~w1ek 
Colde n lr.lo:, Commodo 10 u.,.,a 
R1ch111d L Young 
13b She, wood Forc~t C11 
31520 

Co~oqn Park 
Commoclo,e Fo:mat 
Cie go:y Young 
2804 Comp Creek Pkwy 30337 

Mo11ow 
CCCG•I UO 
David l\)dt•tt 
PO llo>t 8-12-30200 

0.,kv.-oo,I 
!'It:; Ouuro1H Comrnodo111 
U:,vrG Uroup 
l1annuy Shule: 
Rou10 112. Box 226-30"...66 



USER liROUPS 
R1vcrdale 

Clayton Cou nLy C64 llsorn Group 
Joyro Jay 
'>2'1 Wanelyn Way 307.74 

Stowe Mountam 
Atl an1.11 C64 Us,~rr. Croup 
Ronol<ILl$0l:kl 
1767 Bro Valley (.,mtt 30083 

IDAHO 

Coeuo d 'Alene 
Cocur d 'J\Jene Computer Club 
Cary Edwards 
506 Luncolord Ln.--83811 

G1ongoville 
Oranuwlllo HS Com,,mm Club 
Don K1..,,1ngN 
910 S 'D' SUNlt--83!>30 

tdahoFnll:l 
Eagle Rock Comrnodoro 
Computer Club 
Jeame Latson 
P O. Box 3884-83403 · 3884 

ILLINOIS 

Dolvidcro 
H&uusue& Usrri, Oroup 
Chl tl Downoy 
1303 Noule 11'2-6 1006 

tlloom,n9ton 
Bloom11191<>n Norn'\111 
Ccmmodoro ug 
CarJ Buuess 
P 0. llox 105S-£!702 ·1058 

Gant.on 
CnnLOn Aren Commodo:c 
Use:sCroup 
Robt:rt S Smohch 
Spoon Rrver Collogo, RH N 1-
61b20 

cti.,mpaign 
Champaign Utbana Commodore 
U&tt80 roop 
Steve Cast 
2006 Crescem Dr.---6182! 

Elgin 
Fox Vruk,y Commod~to 
Ur.cu;Group 
HetbO, o.s 
833 PrOl<p,>cl-Wl20 

oruesw,g 
Knox Commcdotu Club 
Randy !'ox 
195 OhVP S1 -6140 1 

Harvey 
South Subutlx1n VW Usets Club 
Ntck Fort.o 
!!Y.09 Emern:d-60426 

Kankalt,>tt 
KAnl<.>kec Hacl<OIS 
Bill Brouill~I 
R R '2 , Box 221Hl-oo901 

Lrncotnwood 
C-64 Users Group Inc 
Davxl W Tamkin 
P.O. Box 4E464-60646 

!-.{onmouth 
Wes".etn IDinois Comrnodoco 
Usc,sC1oup 
Rooorl Colt .. ! 
906 IV 6th Av~ ---Olt,62 

t'«>tlO 
Corninodoro (J,,(,10 ol !'t>GM 

JeJIM•mn 
1600 W O.,,...,reux 616H 

Roc:klo,d 
Rock!ord A1ea Commodore 
Comput.eiOub 
Kalhe l! oycr 
2fHl Pelham Rd 61107 

ScottAl'll 
Scou Cc11nputt t U1NK 0 0 1oup 
Ctlbcn D Hell4nd 
PO Bax 397-6227.5 

Spnng11old 
Spnngf1e ld PCT Us.>ts 01oop 
ll LUEarc!loy 
3! 16 Conco,d -62704 

INDIANA 

Columbus 
Columbu:; Commodoro Club 
Frank Nicholas 
11210 W Oeo,g~LOw n Rei 
47201 

l11dwnnpohi1 
VIC Indy Club 
rHl( l lmh nu.son 
!lox I !!:><13, 4812 E Mtcht(lll n 
St 46201 

N M anchester 
Mancheste r Commodore 
Users OrOIIP 
Rlchard M llcllowo 
6060 E 9th St 4690 2 

Torro lfo uw 
W~tn~rn lnd1.ruw Cotnm(')(IOro 
Ur.NS O!OUP 
Dennw C Graham 
912 E Brown Avo-47803 

W. Lafayev.e 
Commodo!'e Owne-,s of La!:lyo.tto 
Hoss lnde ~caw 
20 Pau,ck l,anp-47906 

IOWA 

Dt.,s Mo1m!s 
Comrnodoro Computer Uto r• ot 
Iowa 
Cums L Shiffer 
P O Box 3140-50316 

Han!ord 
Capital Complex C,,mmodo,e 
Computer Club 
Doren Hulet 
PO Bax 1>8-50118 

WntClrloo 
Wo1e1!oo Al"" Cornmodorn Club 
Rick Votk•·r 
915 Low~l-!:,0702 

KANSAS 

J lutchinson 
Salt Crty Commodo re Cluh 
Wendcill D. Hmkoon 
PO Box 2644 -6750, 

Vto~> 
Commodore u,~,. Orrup 
c,! W1ch1w Inc 
WAit l.oul\$1>< IY 
Rt II l Box 1 H,--67 M9 

KENTUCKY 

Bardstown 
Com rnodore Ba,dswwn Users 
Group 
Patnel< K1t1.lily 
P O Box !6!,---<;0001 

Bov.1msCr~n 
BowbnQ Grc~ CommodOtc­
Usera Group 
Dou<J Skinner 
PO Bax 2021+-42102 

O~ow 
GlasgO"N Commodore 
Use:,Oroup 
Sw,e £ngland 
PO Box 154-42141 

l! ondo,.on 
Comrnodor~ Conn=,on 
J>m<"' Komp 
1010 S E:tm - 42420 

LOUJSIANA 

Mounne 
S1Xty· f ou r Um Us,,rs G1oup 
Eh2a.beth S Ho!Iman 
4317 Swckton St -70001 

Nt!'-.' Otl~1na 
Control Datil ;nsmuu-• 
Kont 1-1 Cour Utey It 
600() Pt,,., Or ·70127 

Sh11woport 
,\tk Lo T~x Cornmo<lor,1 64 Club 
OtD 1."\1nlkM 

551!> Forr!.iX Ave 71108 

Sulphur 
South,.•Jest LA Users· Ctoup 
Freel \~lhue 
99 Ann-70663 

Swartz 
Ounchu..n Comm<Xloro Club 
B0ck1o Walker 
PO !lox 176- 7 128 1 

MAINE 

Bn.maw1ck 
YU G (Drun r.w1ck) 
Poter 0'8 11cn 
20 Columbrn Av~ 040 11 

Orono 
Compmer Soc,ew of Penob~cot 
An Poto 
101 Crosby Lab, UMO 044G9 

t>ortlond 
S0111twrn Mntnn 20164 
~;d Mooro 
10 Woll<0t Su cet--01002 

Seo, boiouoh 
YU O (Scnrtx,rouRhl 
George Caswe!J 
16 West wood--0407 4 

Westbrook 
Your Commodore Users Gioup 
M iko Proetso 
PO Box 6! 1--0t.o9Z 

MARYLAND 

Abc1doon 
COMl'\JCATS 
Douy Schaukl, 
680 W BelArr Ave 2.1001 

Balumo re 
Ilalumorn Arna Commodore 
Uses Group 
M ichael M 8:oumberg 
1605 Vogt Ave 21200 

We,unghoo .. • lll'fl Com rnodor<> 
u .. r Group 
LooO Boiron 
I' 0 Box 1693 21?.00 

Woodl'-1wn Cornrnodortt Club 
Mrke Long 
1712 Aberdeen Rd -2 123,l 

f"al:ston 
f-huford County Comm-odcxe 
Users 01oup 
K1m Lloyd 
PO Box 209-21047 

1'1cdcrrck 
Frflr<tflrsck FuncuonN"t11 
Stephen M J.,oobson 
108 Key Pkwy-21701 

Hagerswwn 
Htagl".:StO' .. "ln Usets G?oup 
Josep!, I' RutJ,.owsk, 
23 Coventry Ln -211.;o 

Loonardtown 
PAXICOMl64 
Dllv:d J I 14mblrn 
2.40 .kl!cu"m S: 20650 

Poiomoc 
W~t ,~Jn MonttJon1<·ry C6'1 
UwsO,oup 
Jorge ~/.onta!van 
11209Tnck Hou."" Ct -20654 

Rockville 
Rockv,~4VlC/6'; u ... , s o,oop 
Tom Pounds 
P O Box 880f>-20056 

S1!Vt1t Spnnq-a 
Momoorne1y County 
Commodo1e Soc 
Me1ylo D Pound , 
P O Box 6'144--20906 

Suu!and 
F.dlson Commodo,,~ Use,s C:oop 
WtlhamH Her. 
4314 OxCOtd 0. 20746 

MASSACHUSETTS 

Btodfo1d 
R.oythacn Commodo re Uo,•rs 
Ornup 
John nuav 
Rayd1eon Co (iRA6 01n30 

FoxbOro 
Foxboro Area Ccmmodore 
Ustt Oroup 
Samu.o:I Kmqh~ 
I 5'1 o.-~n St 02035 

11utlond 
Th e Polyh1'tlrnl Wrzart l 
Roh llodgon Jr . 
122 Counuysldo Est --0 1543 

Wostl rold 
fl1011ucr Vl\Jluy VJC/6'1 ClulJ 
McuvJn S Y11to 
34 J.lnte.o St --0 Hl85 

Wobu rn 
E:M 20164 Users Group 
John Chnp!orn 
36 Buck rllAII SL --0 1801 

MICHIGAN 

Ann A1bor 
Commc.x.k>1t<t U1:,e1 Oroup 
UC\! M1<h 
John J Oannor 
School o! l'ub Hcahlt-­
U or M1ch 48!0'l 

DayC,ty 
Bay Cny Users Group 
Jun Ot1fhn 
1013 N Johnso n St 48706 

Clora 
Mld·Mt chrqo n Commodorn Club 
Vuu,t Oroh.'.lrn 

'18617 

f.llN1 Ot1II 01l 
Mi ohlOM Commodo ro 64 u, r 
Oroup Inc 
Chuck C1~sl1ga 
PO Bax !.39-4!i021 

Madison Heights 
Shpp<,-d Drsk . inc 
J Mosk ow 
3 104,; John R-lll07 I 

M1dl,1od 
Commodo ro Comput<·1 Club 
Jo~k Wall•')' 
•1106 We t )Ann R<I '18460 

Richmond 
COJ.ll' 
Bunn P11nqt~ 
'/514 l'ur,y Cut : Rd -48062 

Soullthcld 
Commodoro Compuw , 
Ent.hUIU\~ld 
St,1vM Lnr..eu 
200'...0 Wmc1.e,w1-48CT/0 

WotNVb et 
DAB Cornp111•0 Club 
Ot1nn1s Ourhnqton 
PO Box 542- 19098 

MINNESOTA 

Lmle Falb< 
ll o:111J.1nd Arn• Compu,rr Co-op 
S.,m w.1, 
2401 Htvn1wa<>J D, -!",63.;& 

Rod"''Ood for.. 
tnwrloc,, 
Ron Sch1tt1nq 
2,;3 1:: 2nd St -!.6283 

MJSSJSSIPPI 

Bl!o.x1 
Out! Coast Commod<>tP Club 
Mark W Ha1veo,,1 

45!i0 W !l•,ch lllvrl 3%3! 

Jl,ttlH>!lbtUCJ 
Cum11M>,J 11,• C<JmJa1wr C1'1b 
U'tflJ Mmh111 
Ocpt O! !'ob Sc:, -u Cl Miss -
39:0., 007& 

MISSOURI 

C..p,, Gmudeau 
Jio.i::t1.1nd U,ti1S Group 
M3SOn Emerscn 
129 S Loumor #7-64 701 

Guld~n 
:vtOARY. Commodoro Uu-r r: 
C"lwup 
M.1z~h.sll B Tu:r.1.•t 
PO Box ~I .ij!,658 

Jorhn 
Jop.hn Commodore Compute: 
u .... ,~ 
RO Connely 
•122 S F1011d • Aw• &1801 

KanStti:» City 
Comrnodoro Uoo1s Group 
ol Koru:Jo Cny 
Solvndor CPrdo 
I' O Box 364V2· &1111 

Lrborry 
Non hltlnd Am ateu r Hodlo 
/\ !-lhf)CIOllOI, 

Aton lloynr 
811 L111dcnwoorJ Lono-61008 

M oryv rll<l 
Cornmodo10 PAC 
Pou 1c1n l..uc1do 
lfo:aco Mnnn l .onrnrnq Cont~r­
(M'1GR 

Wr111,•n~bu1q 
Commodoro lJa•r 0101111 or 
Wommr.bu10 
Burk S0mmt11 komp 
P O llox fl<JJ-64093 

MONTANA 

M1$SOU)O 
WO$tOrn Montnnn Cominodo:o 
U$C1 Oroup 
CttrlWhr ta 
800 lCtrnG1nqwn Avo -!>9801 

NEBRASKA 

Alllnnco 
Alli:mco Corninodozo Computm 
C111h 
M s.,u,,, 
1629 Bol.S<:-69301 

a-,,mg 
1'14tto Volloy Commcdo, o 
U&f+rs Orou1> 
Jim Porks 
1720 '0' SL-6934 1 

l..mt;a~n 
Cornput•r Pow, r Unl11nr11,d 
Robert l!ownrd 
'11GN 27-68!,03 

Ombh• 
0100101 Omoho C64 U:.<'!S Group 
Ken Juele 
2932 ~wood Dr ---68 123 

NEVADA 

Las Vogos 
Lws Vtf'fJM AH' t PET U!w1s 

Oioup 
!>130 E Chrulo.ion BIVd -89122 

wveo..,. 
SOC Co1nmod01~ Ulll'" Group 
Loo Schram 
t.0 11 w Ctw1~ton 81\'d -
89102 

NEW HAMPSHIR E 

Rochl'<t~r 
C64USF:RS 
P O Uox 4022--03861 

Wmch°'tCI 
Monodnoc:k Commodorn 6" 
U'4 tsO roup 
Paul Rulo UJ 
RFU I I Route '.<>--03470 

NEW JERSEY 

Btt!l0Mr:1d 
ACONJ PETNIC1CBM U ors 
Group 
Jo...l•ph M Py1ka 
30 R1v,•,v1PW r .. , 0851l?. 

Ch,rrylllll 
South Jersey Commodor~ 
US>'raOroop 
F1ed Hermnn 
P O Box '-:zo&---08Cl:v. 

,, ... hokl 
F'TCU 
John Rrn.,ld, 
150 SU11hn<;1 Av~ -(ffllJJ 

Momu Pl..una 
Mom, AHM Co:nmodorn 
LJ,...r,,Otoup 
!IOOO!I J Su,mr.q 
61 f'ernch!! Rd (119'.0 
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USER liROUPS 
MomsPJams 

N Amencan Commodore 
Teachc 1s Usem Group 
Rober\ J Seorlm1 
bl Pcrnch ll l1d -079&0 

Moum Holly 
RC/1 Commcdoru U••·ro Orou11 
Wilham RO\-\'O 
132 Hemlock Ln --08060 

Ocean View 
Cape·Allantrc Commodore 
Users Croup 
BJ Chadwrck 
1440 Old SlhQC Cooch Rd -
08230 

R1dgowood 
ltlFOv1 
P.,rn N,sw!y 
16 W R1d<:OWOO<I /\vo 07432 

UmonC1ty 
Hucbon County Cormnodo!t! 
Us,,-, Group 
Dave Westpha.'en 
308 Palisade A, .. -07087 

W all T ow1L",h1p 

J••tS'!"/ Shore Commodotr 
U:.11.•r:. G1oup 
&h l,lcKmJe-1 
190!> Monmoutt, Blvd on:>JJ 

l'layr .c 
Club& , 
0 C1poll~tt1 
Hamburg Tpl-.e - {11470 

Westwood 
Commodo,e &I Begmncto Clob 
Tho:n.1R Mr1nm 
680 Ler~h Tu --O.,b76~ 

NEW YORK 

APON( wY oti< 
2wtnbrui:cken Commodew 
Comput1-, Club 
Henry Whllf' 
200th T AMW.C llc< 114-<l'l0,;2 
06332 6347 

D~thµ,1ytJ 
Commodo,n Compot.,r Cl\lh 
N Tiut11m,tm 
1111 Smw,1:1 l\v o, 117M 

Bumx 
Corl\n 1odo r,, M1croc.:h11•·1 
Amhony S~nct 1fil 

340 F. Mo•,holu Pkwy - 10•1~8 
ll rock! yn 

Brooklyn Comr1)odOre USPrs 
Group 
f\falcol,n Jay Gottesman 
1735 E 13th St A1>t .ON 
!!229 

F:,1•~1 Stt11-111kt1t 
Lon~ lol,,nd VIC Socm1y 
Luwrnnce V Stotttn1 
20 S1>yqlnss L11ne ! !733 

G reat Ncc 1~ 
Orem Neck Co:nmodoro 
Us~:$ 0 10~1p 
Adam Korn 
30 Gr•ce Ave - ! 102! 

G1tM\ N~d~ 
!.IVE 
A Fu,J-drnon 
17 P1cod1lly Ro.rd ! 1023 

I !..1mmondr.po11 
Fmq .... , Lak~ Arca Kcmputoi 
E >:pc1ts 
Terry Lynne Na1by 
86 W Lake Rd - l-1810 

Jabo1q 
Commodoio FJOaks 
M1k~V+/~st 
9111 Ha1hoarl St 13471 

Mt Vernon 
Folkhle 1 ermrnal Clull 
Ted Co1n!N, 
flex ?.J.22 C 1()(,5 ! 

Nev: Hamp~on: 
c- 64 u~:s 01oup of 01ange 
Coun:y 
Stt'pti~n Gersj 
Box 238 RD # 1 10'158 

120 AUGUST / SEPTEMBER '85 

Now Platz 
CompuLet M~uopoli.!s 
f~uc Donn 
PO B_ox 30 171 M•m s, 
1256! 

Now York 
Now Yc>rk Coinrnbdo1tJ 
Ut.eri; Group 
Ben Tunlwlttng 
380 Rrv.-r61cls Dr 70 10025 

New Vor• C11y V'-01(:6,; 
U!:Cf~G:O\lp 
Rolph !Pe, 
!03 Wnvcrly r1,,c,._lOO! I 

New :uk 
F111q,11 Ldk1 Corrunodcm-. 
US<:raG :O\lp 
Todil Audr~w" 
229 W Un1011 St t-1f>l3 

Cx; •:t,go 
Oswe<JO Commodore 
U..-rsGrO\lp 
John R Boronk.iy 
208 l'a!k Hall-SUNV-13120 

RochPSlt-1 

COmrnodOtf' u~r!i C..h01.1J> cf 
Roctw•,tt-•r 
PO llax 16b14 M426 

Sa101011• Spnnp 
Aduond•ck C(),; U ,·r• 01oup 
Paul IV Klo:np.is 
208 Woodl>wn Av e-12bw 

Syiacuse 
CcmmodO<e Compuu.-, Club 
nf Syrocus.o 
P O Box 22J2 ! 3220 

Tallnw, 
ComputN (.'tub of Hocklond 
r,,t .. r ~.?m 
I' 0 Ila< 2JJ· 10902 

Ton...1wand.J. 
f,4 Soothto w ns U•ers Group 
!,!tchool LMkow 
501 Somorvillc- Ml 50 

Tonawand.11 
Com rnodoa, Oulfalo Us•rs Group 
D.1v1d N11wton 
l'l'J D ,I~ Dr M !::,0 

Tr1t:>1•\ 11111 
Moh1,wk V\.11!oy Comrnoctorn 
U;..u11 Group 
Wtlborn /I Nowak 
3818 St moon /\v e r O Box 
343- 121n 

NORTH CAROLINA 

Cht11lottu 
Cho1lt1t1+1 CGtl U•~111s Croup 
H S ll onkc 
3717 Flnw,orh,•ld Htl 2!1210 

Jtovolock 
Dow11 Ew;t t:ornmodoro 
\J:,(:)rn Orou p 
Jirn Wonhrngton 
J02 OolllOWll Rtl - 28532 

Tryon 
Tryon Comrr.odoro 6•1 Club 
Rabon M,chool 
P o nox 1010 28782 

NORTH DAKOTA 

lll nmnrck 
Cornrnotlortt Club of North 
0AkO~, 
J•rneu O Allen 
16067 RfnO 01 5850! 

OHIO 

B1ook P:uk 
C I' U Connocuon 
nu,k,.. f"rnnk 
P CJ Opx 42012 44 M2 

Cmcinnou 
Commodore Ut,c:1D 01 Ulutt Ct11p 
T<'d St.1lota 
816 nwch~r s, 45200 

M•ple l!et ghts 
SE Cleveland Commodo,e 
Crazies Utcrs 0:-oup 
Carl Skalb 
18873 Hnr.,r Dr •M\37 

Mauon 
Mo11on Ohio Commodo1n 
UcorsO ,oup 
R1c-hlHd Muni<> 
TI~ Wol lmy e1 Rd ~ 13302 

M1•11to1 
NF.. Ohio Cn11UnO("JOtO 

u,craG roup 
R0$1 Black 
P O Box 718- -14062 

M dlord 
Clcrccrn-64 
O.we SknAAfi 
&Ti t Ot.crvoucn Ct -4~ 1!:,0 

N~w J',hdsd~lphi., 
Commodou, r,.~ U.t"II OtOUJ.j 
Jd f Fklund 
702 P,trk /\vo NI'/ 'o4Gfi3 

Toll><lo 
Commodo:eo Computt·: 
Cluh of Tol•tlo 
Jun C-,•chl~n 
I' 0 !lox 8909-43623 

X'"nu, 
D.1yion Ar, :\ Commodu,, 
u..,rso roup 
Ch,lllM Tobin 
679 Muu oy 11.JJ Dr -4blll~ 

OKLAHOMA 

l-.-1u,kOfJ,.,, 
Mu.<kCOe<> Compuw Soc. 
Cummodo,e Lse,s C:oup 
St<•v,;Ford 
202 S 12th Stt!'•I 74'l0l 

Oklohorru1 City 
Or,•,\\llt Okl.tlhr.lrno 
t:ommodoro Club 
Rich ,,d I' 11,L 
MO I N Rcckwoll • 73127 

OREGON 

Alb.'>ny 
l\tt>Jny Co1v~UJ.S C61 
Uso,:.Group 
/It HosmuA 
2138 Ct11cOQO St SJ::-9'1321 

Puri.l11nd 
N~ l'ortlond t:omrnodc11 
U1>t-1r Oroup 
UltrY A T hornpil!\OU 
87(1) N Colvert l\vc -9"/2 !7 

Po,tlnnd 
l'GE Comrnodoro Us~rs Group 
R,chord Turnock 
121 SW Solmon St 97006 

P111H)v1l!o 
Conuo > OrooM CG-1 Usms Oiouµ 
Murvm Mt"Cl~ry 
499 N llruwood /Iv,, qr,54 

Sho11dnn 
Yr1111tuU County Commo,to10 
unorn u,oup 
01111 l.1t\8Cli t:1d 
ltouto 2, 13ox 246- 07J78 

PENNSYLVAN IA 

/\ ltoono 
/\ltoorm & MniunsburQ 
Commodow U1.tt•ru 01oup 
llnlph Or.molln·,k, Jr 
HI) ,114 Uox 2!,ij- 10001 

l\ ltO()llj\ 

li /I S I C 
Du1uu I N Dm1tot1 
1133 13th Avo- 16603 

/\poli o 
HockN$ £lit• Club 
Joo Moo,o 
305 Rouw 356- 1&6!3 

n~1wyn 
OF. Corn64 
Edwor d Dov1d'°n 
&07 W1i,;tw1mt 0 1 19312 

lllu~ lk'U 
Wo1idw1cJ,~ Commodoit> 
U..-rsO,oup 
OavoWalt<>r 
I' 0 Rox 337 19422 

Clorks Summu. 
Scranton Commodore 
U&i!rsGroup 
Motk /I 03VIS 
PO nox211 - 18111 

Chlton I ht1,1hi. 
CHUU 
Kttv1n J Dilly 
P O Bo< 23:,-19018 

GroonsbuJQ 
Woslmorebnd Computer 
Us•:sClub 
Gary Moan• 
302! Ben Venus Dr - Jf,f,O\ 

Morruiv111~ 
Lowe, Uucko U,.,rs Oroup 
Don Movn 
2!,2 Monsllt'ld !Id - 19007 

Mount Holly Sp1111gs 
f"mh1 Squ81ed 
Andy SkPJton 
PO Box 76-17065 

Ne-... • Kcru.i.ngton 
A K 64 U~r• Group 
l\ltOn Clubt,;h 
1762 Furrmoum St 1%8 

PtuJ.,d< lphu 
IW"mo Emp ~""""1 
ComJlUV I Ch11J 
Alma McNtc.hol 
r o Box !68'""81'32-31-19!42 

PtttsburQh 
BettlS Commodor~ U&JtS G1oup 
Orll Campbell 
b92 Arbor LIU1'j H:236 

Pm•buroh Cornn><> to,., G1oup 
Joo•l/1 c,.,,.,, 
20!!> C.1111ck Dr 15236 
VUOOI' 
o .. wm FLlt~IU 

193 ! Hocklodq<>- 15212 

Salona 
Central PA User Group 
!or Commodo,e 
Joseph W CoHmon 
ll<Jx 102- 1ne1 

Wor.t Ctwtttl-lt 
M1110 Ltnc Commodow 
UHfHA Oroup 
t-..mu J Votchcck Jr 
1046 G<,o,,ral Allen Lu 19382 

West Mrtlhn 
South Pmsburgh 
Commodo,~ Group 
Ch.l rlos w Grove,; m 
2407 Pvnnsylvanlo Avo - 16122 

RHODE ISLAND 

l flllt l"JVillU 
UurrdlvJllo Com111odo1,1 
Utt1rnClub 
03v1d rt M1r111~11ulL 
28 Che rry r"errn lld --02850 

Nnungnn~t'\t 
Nan.1g.:inS(!tt Com1nodoie 
UsernC1oup 
l1obt111 R Payno 
~ulh Jtor,y Rd 02882 

l'OW\.UCkO\ 
RICE 
Mlc hool Sk• ldnn 
100 Moruo /\v o--02660 

SOUTH CAROLINA 

CaycoNI Colu mb•• 
Commodore Computm Ciub 
of Colomb,• 
lluGtPJ Whue 
l' 0 llox 2'/'1!,-28171 

MyrLlc Beach 
Com r1uxlo rc Ul)(low 
llrnd ll,,nnon 
230 ·ra, pon B•v-2~n 

Nonh Chn1l<~t.0r1 
Chort·~~n Compme.t Soc:ety 
Jack A Furr Jr 
P O Ooit 5764-29 ',06 

Rock Hill 
Rock Hill Commodore 
Use, Crou p 
sm:1rz.1k Rcbb1a 
005 Scolcybruk Cu -29730 

Spor,anburg 
Sl'/\RCUO 
James 13 l'asloy 
385 S Spung S: -2930 2 

T.ENN.ESS.E.E 

BaJtletl 
M emphis Commodore 
Uters Club 
SVwf'\n A Gain ... ..s 
I' 0 !lo< 3809!>--38! 3Hl09S 

E•ull Sptrng• 
Commodo ro Compu <Pr C.1ub 
Many Carner 
PO Box 96-37330 

KnoX\lille 
ET 64 Users Gtoop 
Rick McCall 
PO Box 49:> 37901 
r-.1cuo Y.noX',tille Commodore 
\JSfifA0tOUp 
l::dwrud Pntct.'lld 
7105 Oxmoor Rd 37931 

Soddy-~1iy 
C&-lNIC 'ltJt ~4 Club 
Aaron K,;nnedy 
2~ 1~ Bluo Ridg• Dr - 37379 

TEXAS 

AUStm 
Commodoto ComputPr Club 
ol Austm 
Rcylfolm"<ll 
P O Box 49138-7876!, 

Corina Chrum 
Co1pus Chrnm CommOOoros 
Jun O Rear 
P O Box 654 l 7&111 

Dallas 
64 Users Ctcup Inc 
SumGo rdm 
PO Box 801828 
13604 Midway Rd - 76380 

Hu1sl 
Mid C1l1na Com m0<lo1a Club 
D1drrn Dt,w$ 
413 Chrsohn Tro~ 76053 

lrvmg 
r,v1ng Commodore Users Croup 
n,u MorshaU 
f'. 0 Box 1650"'.A-75016 

Longview 
Longvm~v User:; Croup 
Dorothy Me<zle, 
P O Box 928t.-75600 

Lt1i;IX>Ck 
Lubboc k Commodoro 
Users Oroup 
Hoben Moss.engnle 
3817 &Ith Dnve>- '19413 

Mexw 
!JiStone Users Ciub 
R G Oore 
P O Do< 386 76667 

Victonn 
CrOG~roads Commodo10 
Uoo,o Group 
Jerry Guy 
4 17 Irma Dr 77901 

Waco 
Co:npuw.s 
Burl A Hoys 
Route 4 Box 2 14- 76705 

UTAH 

Oull•n 
Wn.a 1ch Cornmodott, 
Users GrO\lp 
Mike Murphy 
P O Box ·102-402 

VERMONT 

S Bur!mgt.On 
Charnplam Valley Com:nodore 
Usc1sGroup 
Steve Lippert 
6 Moylm, St 05401 



U5ER6ROUP5 
VrRCINlA 

All>xondno 
AJHX.llldl"' UUIS c,oup 
J•llrov K ll•nducl<,,on 
1206 Wostq rov,• Olvd 223(1/ 

Frftnc:on1" Co1nrnodo10 
Us.1tUJ0roup 
Moi kSowooh 
1>92-1 Dov110 Or -22310 

Arh noton 
Aihngton VICt 1ms (20/6<1) 
Cli fton Cl~dloy 
45()1 Ar hngtun Olvd 22204 

c,v stol C1t·1 Cornm oc!Oro 6'1 CM, 
On,u St1lfizynr.kl 
123& Jol lnrr.on O;,v,~ Hwy 
St•• 1200-22202 

Dl\loC a y 
Oulu City Com modo re 
Uimu: Group 
Jock B Doyle 
PO Box 2JOl-22193 005B 

Fn11lax 
P£NTAF 
Ron Tho1,us 
9912 Co'ony Rd 22030 

f'rn.nklln 
Commocl<>·~ U=s of F1nnkhn 
lhucc, Ito, .. ~ 
1201 N H1qh St -2:l851 

Hu1<1y 
lloenoke. Computm Socie:.y 
l..slrry Wnshbum 
Rt I Box 40 24 101 

th.ut 
Contini V110 111u.1 Ut,,ttH O,oup 
Dd!t: M uoro 
Rout,13 llox 4~1- 24&G3 

M cw, 111 
C6<1 uoow Oroup or McLonn 
John Mu ollor 
7426 t-:l<loredo St 22102 

Ro.,noke 
H A C F. Commo<101c 
UooraC,oup 
Lnny Rnckow 
1\77,f; Hor~t,mM Dr 21t019 

WAS HINCTON 

Alhnoton 
Alhn<1ton Commo<loro 
Usc,sC roJp 
JaneM K1nq 
18204 67th Ave NE-98223 

Cont1ollll 
CBM U,m1 Cioup 
Rick ll<tnbcr 
OOJf,uthtl 00&31 

Ft l..ow1• 
04 l'C S 
Jun l.11chflfll(J 
Ouo,torn 282 1·A-98433 

Mnry svlll n 
Uunch · A' Byie, 
Jo..y M,ll ~r 
4910 12 1st l~aco NE- 98277. 

Oak l ln1bor 
Whulbnv lf'l.lnd C,;ommodoro 
CompuL1"\1 ClulJ 
llob llardv 
PO Box M71 i'203 <182n 

l\ay.Uup 
PNB U,.,,r, Clroup 

Hod SnlAll 
9 10!> l!>Sth St E-98373 

RtchUlnd 
1'11 C,iy Commodore 
Comi,ut••t C111b 
Jnck<.ir uvm 
I 926 Pmn St -99J~2 

Sn.,ttle 
CC> M PUTEII 
Ar t W1tll<lck 
5303 Sh1l•h,1!H /\v l! NW-98107 

NNW Commocloro Users C roup 
lllcha rd Oa!J 
2565 O,.xrsr N ,,1'203-98 109 

Umvers1ty 64 Users: Croup 
Allen M OtO'." n 
Pathology SM,30 
Un1v ol WashL,9ton 981% 

Taoom..i 
World \'Iulo Uf!·r• Croup 
n sm1lh 
P O Box 98682 9tWlA 

WISCON SIN 

Caled onia 
CL U B B•l 
Jack Wh110 
P O Box 72- 53108 

£a u Clauo 
F,uu Clouo A1<•n CUM 011 
U:,t~rh Oroup 
John ~· S1Mky J1 
Ru, 5 Oox 179A 5'1703 

Culi!n llay 
CcmmDoy 64 
R1cha1d I' Luxton 
P.0 Box 1152-!.130, 

Mad ison 
Ml)dtacn Arf•,, C.Ommodor~ 
U&D:1:;Croup 
NHpol1,'" Smnh 
1850 S. Id /I 11-!J/IJ 

M•nomonin 
Mcnomontt, At,.i.t Commod,)t• 
USPrs Gp 
M1.kc Wtlltarr. s 
510 12:h St 51725 

M,lwauk•~ 
M ACE 
John Pos~rnan 
6332 w Man itob., St -632 19 

11ac,no 
CU SS I I 
T1111Trommnl 
3614 f,ovorign l>r - b340G 

WYOMING 

Cheyenn e 
Ch&)·enne Assn nf 
Ccmp Ent hU&l8stS 

Willuun 'l old<·n 
bO!. WJl1am• Sr ,nGO 8'){Xf7 

Lande! 
ZYMF.C U,,, •• 010,1p 
Tim Suun« 
Rtt: 63. Box 357 
11 Buchlwk! l.n 82520 

CANADA 

a,.u .. vi1~ 
Badtn Cornput-'t Cub 
&tn Bm.sh 
PO Box 1210-Cl'PO 5056 
KOK JRO 
0722'13701 

Fmous 
CWDHS Users Croup 
Jerry Roge,so n 
It,~ Betsyde S1 E<l~t- ND.11Y7 

Ha m ilton 
TR ACK 6'l 
Wt1ync Cl1ftprnun 
491 Kff11llworll1 Ave N.-
1 Ml l 111'6 

Kunh•uloy 
Koolt:nny Cornputft r Club 
T um L,'lnq 
348 Archibald St -VIA IM 9 

Montreal 
C64 Users Group o1 !·.1onueal 
Robert Adle, 
Snowdon P O Bax 792-
IIJX 3X9 

St C4~h,.mvr 
N1n,1,1M Comm«torc, 
tJ 1t!4G1c,up 

l.:in K~try 
~1 Ou""r"'ton St Unit 12-
L2R 2Y9 

SronoyCrook 
Eastd>tle Cornmodorn 
UcorsG roup 
HW H,H,ISffrl 
27& 1,1nco1n Hd - 1..81:: 12,; 

Toiorno 
To 1011l U Pfrr \J!-1,tl :,; C rO\lf ) 

Chris lll'hho tt 
to l?A Avonuc Hd Suite 1 
MbM4AI 

VictonavtJ :c 
C P BB4 
Michael Layar.1ett:? 

G6P8YI 

MEXICO 

Mox1coC1ty Of 

C.1ub Hu11•*T"c CM 
Ala.n Botmal 
V1c,,n1.C Suoiez 25 -06140 

User Group Support 
Program 

Commodore is creating a program to SUpport Commodore 
User Groups. 

The two major components-an electronic bulletin 
board on CompuServe and a newsletter are now available. 

The electronic bulletin board is a dedicated section 
of the Commodore lnfonnation Network of CompuSe?Ve 
accessible only by "Approved" User Groups. It will be 
used for direct communication as well as Commodore 
announcements. 

The newsletter. lNPUT/OUTPlIT. will include 
announcements, user group p~. calender of e\-ents. 
letters, questions, product specific.stions. programs, and 
surveys. It will be a newsletter FOR user groups BY user 
groups supported by Commodore v.ithout ad\'ertisements. 

For future is&Jes of the ne.,,,.slett.er Commodore is 
accepting announcemenlS of user group activities, articles 
of interest. letters to the editor, and general questions. 
Please forward all co~ndence with the name or )'Our 
user group to: 

Commodore Business Machines 
1200 Wilson Drive 
West Chester, PA 19380 
Attn: Jim Gracely 

Computers 
For The 

Blind 
Talking computers give 
blind and visually impaired 
people access to electronic 
information. The question 
is how and how much? 

The answers can be found 
in "The Second Beginner 's 
Guide to Personal Com­
puter s for the Blind and 
Visually Impaired" pub­
lished by the National 
Braille Press. Thi s compre­
hensive book contains a 
Buyer s Guide to talking 
microcomputers and large 
print display processors. 
More importantly it in­
cludes reviews, written by 
blind users, of software 
that work s with speech. 

This invaluable resource 
book offers details on 
training programs in com­
puter application s for the 
blind, and oth er useful 
information on how to buy 
and use special equipment. 

Send orders to: 

Nationa l Braille Pres s Inc. 
88 St. Steph en Stre et 
Boston , MA 02115 
(617) 266- 6160 

$12.95 for braille or cassette, 
$14.95 for print. ($3 extra for 
UPS shippin g) 

NBP " ~ non r roli1 l>rnilk r11ntinit .1nd 
publi shin g house 
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CHIPWITS 
Continu ed from pg. 73 
crabs. In addition . the authors had 
tried to think of cute objects the robot 
could find and "eat ." F'rom the natur e 
of the list , i t was beg innin g to look 
like a Chipwi t woul d turn out to be a 
sort of ' 'janitor " robot , a benevolent 
dump ster searching rooms for banana 
peels, old newspape rs. and empty 
bottles and cans . Doug's robot had an 
arm that reached out, grabbed the 
offending piece of rubbish. and de­
posited it into a receptacle on the ro­
bot that looked hke a cross between a 
mouth and the rear of a garbage 
truck . 

The idea of an ecology-m j nded ro­
bot seemed acceptable, but the au­
thors kept fishing around for some­
thin g wi t h more app eal. Finally , 
Doug's wife came to the rescue . Inga 
suggested it might be cut e to have 
the robot eat something that people 
could identify with-something Like 
pie and coffee . The idea of a robot 
runrung around in a monster -filled 
maze looking for pie and coffee to re­
plenish its energy appealocl lO Doug 
and Mike . In Mike's words, " We 
knew the only true sources of energy 
in the universe were pie and coffee." 

Af ter many long weeks filled with 
16-hour days, Chipwits was finally 
ready to be unv eiled at the January 
Consumer Electron ics Show. 

At CES, almost everyone wh o saw 
Chipwits warmed up to the little ro­
bot . Publishers, rnstributors and re­
port ers all praised Mike and Doug for 
their achievement, but the most re­
warding and unexpect ed recognition 
came from the ir peers. Jn two's and 
three's, programmers from compet ing 
softw are firms dropped by to see the 
new robot game that teaches childre n 
the fundamenta ls of compu ter pro­
grammi ng. 

Chipwics looked lik e it might be a 
hit The irresponsib le fling at becom ­
ing software superstars hadn't been 
so irresponsible after all. Mike and 
Doug had come up with an original 
idea . desig ned a game , programm ed 
it on three diffe rent comput ers, found 
a pub lisher for i t, and deliver ed a suc ­
cessful product in under eig ht 
month s. Simple, righ t? " Well, only if 
you love punishment ," says Mi ke. 
'' Right." says Doug , wh o was last 
seen cross-country skiing at Yosem­
ite, miles from the nearest golf 
course . [! 
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CHIPWITS liAfflE REVIEW 

Chipwits effectively teaches the fundamental 
operations of a computer and how a program 
directly influences those operations. 

Continu ed from pg. 71 

m the Workshop area of the play held. 
accessed with the pull -down menu . A 
Chipwit prog ram is essent ially a 
string of direct ional instructions and 
operators with "goodie" and "obs ta­
cle" arguments for the Chipwi t to fol­
low. Once the program is created, you 
then select an adventu re from the 
Warehouse pull -down menu. 

By plac ing your Chipwit in an ad­
venture, you are able to test your pro­
gramming. If the Chlpwit doesn't fare 
too well i n a room , it's easy enough to 
remedy by "debugg111g" the pro­
gram . To debug, you simp ly go back 
to the Workshop, do your program 
editing , then give it ano ther try . This 
feature, in pan icular, makes Chipwits 
most useful for teaching the concep ts 
of programming. It clear ly il lustrates 
to the player how exp licit ly a comput­
er will follow wron g instruct ions. The 
capability to retu rn to the Workshop 
for debugging enforces the learn-by ­
doing concept of the game . 

The TBOL-based program is stored 
on a set of " chips ." A Chipwit chip 
set consists of the main panel (panel 
A) and nine subpanels {panels 8-J). 
Since each panel can contain up to 40 
different chips, comp lex prog rams 
may be structured. In order for the 
program instructions to execute in 
the right order , "input" and " outp ut" 
wires are provided to connect the 
chips. 

Editing any of the panels may be 
done with commands such as clll, 
paste , copy, and clear Addmonally, 
chips may be delet ed or changed at 
will. 

Sixteen Chipwi ts robots "live" on 
the disk and each may be taught to 
play any of eight different games. The 
games are adventures consisting of 
between four (easy) and 49 (difficu lt) 
rooms. Hence, the contmued chal­
lenge level of the game is high. 

The animation and graphics of 
Chip wi ts are up to Epyx 's usual stan-

dards . The play action 1s excellent , 
although it is confined to the pro­
gramming aspects of the game; once 
the Chipwit embarks on an adven­
ture, it is under the cont rol of the 
program conta ined on its chips 

Chipwi t robots arc predominantly 
silent, making mechanica l sounds 
only as they move about and bump 
into thin gs . A music programmi ng fa­
cility is provided, however. to liven 
thlngs up . Musical notes may be in ­
cluded in the program so the Chipwit 
will play a song for you-a very nic e 
touch that allows the Chipwit to en­
terta in as it functions. 

Chipwits is delightful and deligh t­
fully easy to use. Well-written docu ­
mentat ion mal<es und erstanding the 
objecti ves. contro ls, and features of 
the game a snap . The lower adven ­
ture levels, such as Greedville, are 
very easy to complete . As the adven ­
ture levels progress. however. so do 
their complexity and dHficu lty. Make 
no mistak e about it , Chipwits is chal ­
lenging even for the seasoned pro ­
grammer. 

l found Chipwits to be highly edu­
cational in addit ion to being highly 
entertaining . It effect ively teaches the 
fundam ental operaUons of a computer 
and how a program directly in flu­
ences those operatio ns. I also found 
Chipwi ts to be very challengi ng and 
even addictive on the more difficult 
play levels. The concept of the game 
is simple enough. but getting the 
Chipwit to act according to your 
wishe s demands concent ration and 
strategy . It's an excellent program 
that teac hes by osmosis-y ou have to 
learn thfogs to enable the rohot to 
compl ete the level; the harder the lev­
el, the more you' ll have to learn to 
wr ite an effective prog ram. 

Regard less of your age, Chipwits is 
a worthw hile program that will keep 
you entertained and fascinated for 
many hours- I recommend it . [! 



HOW m EDTER PROliRAfflS in Power/Play 
T he programs whi ch appear .in this 
magazine have been run, tested and 
checked for bugs and errors. Aft er a 
program is tested, it is printed on a 
lette r quality printer w ith some 
formatting changes . This listing is 
then photograph ed directly and 
printed in the magazine. Using this 
method ensures the most error-free 
program listing s possible. 

Whenever you see a word insid e 
brackets, such as IDOWNJ. the word 
represents a keystroke or series of 
keystrokes on the keyboard . The word 
[DOWN] would be entered by press­
ing the cursor -down key. If multiple 
keystrokes are required, the number 
will directly follow the word . For ex­
ample, [DOWN4] would mean to press 
th e cursor-down key four tim es. If 
there are mul t iple words within one 
set of brack ets, enter the keystrok es 
directly after one another. For exam­
ple , [D0W N,RIGHT2I would mean to 
press the cursor-down key once and 
then the cursor-nght key twice . 

In addition to these graphic sym· 
bols, the keyboard graph ics are all 
represented by a word and a letter. 
The word is either SHFT or CM D and 
represents the SHIFT key or the Com­
modor e key. The letter is one of the 
letters on the keyboard. The combina ­
tion ISHFT El would be entered by 
holding down the SHIFT key and 
pressing the E. A numbe r following 
the lett er tells you how many times to 
type the letter. For example, ISHFT 
A4 ,CMD B3] would mean to hold the 
SHIFT key and press the A four t imes, 
th en hold down the Commodore key 
and press the 8 three times . 

The following chart tells you the 
keys to press for any word or words 
inside of brack ets. Refer to thi s chart 
whenever you aren 't sure what keys 
to press. The littl e graphic next to the 
keystrokes shows you what you will 
see on the screen. 

SYNTAX ERROR 
This is by far the most common 

error encountered while entering a 
program . Usually (sorry folks) this 
means that you have typed some­
thin g incorrect ly on the lin e the syn· 
tax error refers to . If you get the 
message " ?Syntax Error Break In Lin e 
270", type LIST 270 and press RE­
TURN . This will li st line 270 to the 
screen . Look for any non-obvio us mis­
takes like a zero in place of an O or 

vic e-versa. Check for semicolons and 
colons reversed and extra or missing 
parenthesis. All of these thing s will 
cause a syntax error. 

There is only one time a syntax er· 
ror will tell you the 'wrong ' line to look 
at . lf the line the syntax error refers to 
has a function call (i.e., FN A(3)), the 
syntax error may be in the line that 
defines the function, rather than the 
lin e named in the error message. Look 
for a lin e near the beginning of the 
program (usually) that has DEF FN 
A(X) in it with an equation followi ng 
it. Look for a typo in the equation part 
of this definition . 

ILLEGAL QUANTITY ERROR 
Thi s is another common error mes­

sage. This can also be caused by a 
typin g error, but it is a li tt le harder to 
find . Once again, list the line number 
that the error mess age refers to. 
There is probably a poke statement 
on this line . If there is, then the error 
is referring to what is trying to be 
pok ed. A number mu st be in the 
range of zero to 255 to be poke-able. 
For example, the statement POKE 
1024,260 woul d produc e an illeg al 
qu antity error because 260 is greater 
than 255. 

Most often, the value being poked 
is a variable (A ,X ... ). This error is tell­
ing you that this variable is out of 
range. If the variable is being read 
from data statements, then the prob ­
lem is somewhere in the data state ­
ments . Check the data statements 

for mis sing commas or other typos. 
If the variable is not coming from 

data statements, then the problem 
will be a littl e harder to find . Check 
each, line that contains the variable 
for typing mistakes . 

OUT OF DATA ERROR 
This error message is always re· 

lated to the data statements in a pro­
gram. If this error occurs, it means 
th at the program has run out of data 
items before i t was supposed to. It is 
usually caused by a problem or typo 
in the data statements. Check first to 
see if you have left out a whol e line of 
data . Next , check for missing corn· 
mas between numbers . Reading data 
from a page of a magazine can be a 
strain on the brain, so use a ruler or a 
piece of paper or anything else to help 
you keep track of where you are as 
you enter the data. 

OTHER PROBLEMS 
It is important to remember that 

the 64 and the PET/CBM computers 
wiU only accept a line up to 80 charac­
ters long. The VIC 20 will accept a 
line up to 88 characters long. Some­
times you will find a lin e in a program 
that runs over this numb er of charac­
ters. This is not a mistake in the list­
ing . Sometimes programmers get so 
carried away crunching programs 
that they use abbreviated commands 
to get more than 80 (or 88) characters 
on one lin e. You can enter these lines 
by abbrevi ati ng the command s wh en 

CHART OF SPECIAL CHARACTER COMMANDS 

(:j .. !HOME!" a UN SHIFTED CLR/ HOME , .. I PURPLE I"• CONTROL 5 i '"(FI r·. FI c "(CLEAR]'"= SH!ITEDCLR/HOME a "(OREENl" =CONTROL6 ~ ::!_F2J''= F2 

L!j " (DOWNJ"=C URSOR DOWN C "I BLUE]'"=CONTIOL 7 ~ "'IF3J'"=F3 a " IUPl"•CU RSORUP m "'IYELLOWJ" =CONTROL8 ~ "I F41"• F4 

D .. IRIOHTJ" • CURSORRJOHT C "'IORANOEJ"=COMM OD0f1E I [I ··jF5j"a F5 

D "ILEFTl" • CURSORLEFT ~ " (BROWNl" • C0 MM0DO RE2 " "IF6j" • F6 

la "IRVSI" • CONTROL 9 ~ " IL REDI" a COMMODORE 3 I] "(F71" . F7 

! " IRVOFFI" = CONTROL O [:] '"(ORAYl l" =COMMODORE 4 [!j .. (F81" = F8 

ii '"IBLACKl'' =CONTROL I a "10RAY2J"=COMMOD0RE 5 ~ '"(POUNDl"= ENOLISH 

I) "IWHITEJ"=CONTROL2 (1 "1LOREEN] "• COMMO DORE6 POUND 

!] "l RED)"• CONTROL 3 C "I L BLUE)" =COMMODORl::7 Iii! "{ SHIT · 1"• PI SYMBOL 

r, ~ !il ") T" • UP ARROW IJ " ICYAN)"'=CONTROL4 Ii "j 0RAY3)" • C0MMOD0RE8 W 

GRAPHIC SYMBOLS WILL BE REPRESENTED AS EITHER THE LETTERS 
SHFT (SHIFT) AND A KEY (" ISHFT Q,SHFT J,SHFT D,SHFT S]") OR THE 
LETTERS CM DR (COMM ODORE} AND A KEY ("[C MDR O,CMDR 
G,COMDR Y,CMDR HJ"). IF A SYMBOL IS REPEATED, THE NUMBER OF 
REPITITIONS WILL BE DIRECTLY AFTER THE KEY AND BEFORE THE 
COMMA ("ISPACE3,SHFT S4,CMDR M2]") . 
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you ente r the line . The abbreviations 
for BASIC commands are on pages How to Use the Magazine Entry Program 
133-134 of the VIC 20 user gui de and 1--- - ---- ---- ---- -- ----- -- -----t 
130-131 of the Commod ore 64 user's 
guide . 

Ii you typ e a lin e that is longer than 
80 (or 88) charact ers, the computer 
will act as if everything is ok , until 
you press RETURN . The n , a syntax 
error will be displayed. 

THE PROGRAM WON'T RUN!! 
This is the hardest of prob lems to 

resolve; no error message is dis ­
played, but the program just doesn't 
run . This can be caused by many 
small mi stakes typing a program in . 
First check that the program was 
w ri t ten for the compute r you are 
using . Check to see if you have left 
out any lines of the program . Check 
each line of the prog ram for typos or 
missing pa rts . Finally. press the 
RUN/STOP key while the program is 
'running '. Writ e down the line the 
program broke at and try to follow the 
prog ram backw ards from this point . 
looki ng for prob lems. 

lF ALL ELSE FAILS 
You 've come Lo the end of your 

rope . You can't get the program to 
run and you can't find any errors in 
your typing . What do you do? As al­
w ays , w e suggest that you tr y a local 
user group for help . In a g roup of even 
just a dozen members. someone is 
bound to have typed in the same pro­
gram . 

U you do get a working copy , be 
sure to compar e it to your own ver­
sion so that you can learn from your 
errors and increase you understand ­
in g of programming . 

If you live in the country, don't 
have a local user group, or you simply 
can 't get any help , write to us. If you 
do wri te to us, include the followin g 
infor mation about the program you 
are having probl ems wi th : 

The name of the progra m 
The issu e of the magazine it w as in 
The computer you are using 
Any error messages and the line 

numbers 
Anything displayed on the screen 
A printout of your listi ng (if 

possible) 
Send your question s to : 

Power/Play Magazine 
1200 Wilson Drive 

West Chester. PA 19380 
ATTN : Program Problem 
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The Maga zin e Entry Progr am on 
page 125 is a machine language pro­
gram that will assist you in entering 
the programs in this magazi ne cor­
rect.ly . It is for use with the Commo ­
dore 64 only and was written by Mark 
Robin usin g the [EA Edi tor/ A ssem­
bler. Once the prog ram is in place . it 
w orks its magic wit hout you having 
to do anyth ing else. Th e program will 
not let you ent er a lin e i f there is a 
t.yping mistake on it, and bett er yet. il 
identifies the kind of error for you. 

Getting Started 
Typ e in the Magazi ne Entry Pro­

gram carefully and save it as you go 
along Uust in case). Once the who le 
program is typed in, save it again on 
tape or disk Now RUN the program . 
The word POKING will appear on the 
top of the screen with a number. Th e 
number w ill incr ement from 49152 up 
to 50052, and just lets you know that 
th e program is running . If everything 
is ok, the program will finish running 
and tell you to type NEW. lf there is a 
problem with the data stat ements, 
the program will tell you where to find 
the prob lem. 

Once the prog ram has run , it is in 
memory ready to go. To act ivate the 
program . type SYS49152 and press 
RETURN . When the READY prompt is 
displayed, type TEST and press RE­
TURN . You are now ready to enter the 
programs from the magazine . 

Typing the Pro~rams 
A ll the program li st ings in thi s 

magazin e that are for the 64 have an 
apostrophe followed by four letters at 
the end of the lin e (i.e .. 'ACDF ). The 
apostrophe and letters should be en­
tered along with the rest of the Line. 
This is a checksum that the M agazine 
Entry Program uses. 

Enter the line and t he lett ers at the 
end and then press RETURN, jusl as 
you normally would . 

If the line is entere d correctly , a bell 
is sounded and the line is entered into 
the computer's memory (without the 
characters at the end) . 

If a m istak e w as mad e w hil e enter­
ing the l ine, a noise is sounded and 
an error message is displayed. Read 
tbe error messag e, then press any key 
to erase the message and correct the 
line . 

IMPORTANT 
ff the M agazine Entry Program sees 

a mistake on a bne. it does not enter 
that line into memory . This makes it 
impossible to ente r a Hne incorrectly . 

Error Messages and What 
They Mean 

There are six error messages that 
the Magazin e Entry Program uses. 
Here they are , along with what they 
mean and how to fix them . 

NO CHECKSUM: This means that 
you forgot to enter the apostrophe 
and the four let ters at the end of the 
lin e. Move the cursor to the end of the 
lin e you just typ ed and enter the 
checksum . 

QUOTE: This means that you for­
got (or add ed) a quote mark some­
whe re in the line. Check the Line in 
the magazin e and correct the quot e. 

PARENTHESIS: This means that 
you forgot (or add ed) a parenth esis 
somewh ere in the hne. Check the lin e 
in the mag azine again and correct the 
parenthesis. 

KEYWORD: This means that you 
have eithe r forgotten a command or 
spelled one of the BASI C keywords 
(GOTO , PRINT .. ) incorrec tly . Check 
the line in the magazine again and 
chec k your spellin g . 

# OF CHARACTERS: This means 
that you have eu.her entered extra 
characters or missed some charac­
ters . Check the line in the magazin e 
again. This error message will also 
occ ur if you misspe ll a BASIC com­
mand, but create another keyword in 
doing so. For examp le, i£ you misspell 
PRINT as PRONT . the 64 sees the 
lette r P and R, the BASIC keyword ON 
and then the letter T. Because it sees 
the keyword ON, i t thinks you've got 
too many charact ers, inst ead of a sim ­
pl e m isspel ling . Check spe ll ing of 
BASIC comm ands if you can't find 
anything else wrong . 

UNIDENTIFIED: This means that 
you have eith er made a simple spell­
ing error. you typed the wrong lin e 
number, or you typed the checksum 
inco rrectly . Spelling errors could be 
the wr ong numb er of spaces inside 
quotes , a vari able spelled wrong, or a 
word missp elled . Check the line in 
the magazin e again and correc t the 
mistake . CB 



Magazine Entry Program The Magazine Entry Program is available on disk, along with the other programs in this magazine, for 
$9.95. To order contact Loadstar at 1-800-831-2694. 

1 PRINT " [ClEAR)POKING- " ; 
5 P=49152 : REM SCOOO 
10 READ AS : IF AS="END"THEN 80 
20 L=ASC(MIDS(A$ , 2 , l)) 
30 H=ASC(MID$(A$ , l,l)) 
40 L=L-48:IF L>9 THEN L=L-7 
5C1 ll=H-48: IF H>9 THl::N H=H-7 
60 PRINT "[H OME,RIGHT12)"P; 
70 B=H*l 6+L:POKE P,B : T=T+B : P=P+l 

:GOTO 10 
80 IF T<>l03233 THEN PRINT "MISTAKE IN 

DATA--> CHECK DATA STATEMENTS":END 
90 PRINT"DONE":END 
1000 DATA 4C,23,C0 , 00 , 00 , 00,00 , 00 
1001 DATA 00,00 , 00 , 00 , 00,00,00 , oD 
1002 DATA 00,58 , Cl , 5E,Cl,66 , Cl,76 
1003 DATA Cl,83 , Cl ,8F,C l , EA, EA, EA 
1004 DATA 4C,83 , C0 , A2,05,8D,lD ,C 0 
1005 DATA 95,73 , CA, l0 , F8,60 , A0 , 02 
1006 DATA B9 , 00,02 , D9 , 3C,Cl , D0 , 0B 
1007 DATA 88 , 10 , F5 , A9 , 01,8D , l0 , CO 
1008 DATA 4C,1F , Cl , 60,A0,03 , B9 , 00 
1009 DATA 02 ,D9,38,Cl,D 0 ,E 0 ,88,1 0 
1010 DATA F5 , A9 , 00 , 8D, 10,C0,4C,lF 
1011 DATA Cl,60 , A0 ,0 3 , B9,00 , 0 2,D9 
1012 DATA 34 , Cl , D0 , E0 , 88,10 , F5,A0 
1013 DATA 05 , B9,A2,EJ , 99,73 , 00 , 88 
1014 DATA 10 , F7,A9 , 00 , 8D,18 , D4,4C 
1015 DATA 1F,Cl,E6 , 7A,D0,02 , E6 ,7B 
1016 DATA 4C,79,00,A5,9D,F0,F3 , A5 
1017 DATA 7A,C9,FF , D0 , ED,A5,7B,C9 
1018 DATA 01 , D0 ,E7,2 0,5A,C0,AD ,00 
1019 DATA 02 , 20,A3 , C0,90,DC,A0,00 
1020 DATA 4C,EA , Cl , C9,30,30,06 , C9 
1021 DATA 3A,10,02,38,60 , 18 , 60 ,C 8 
1022 DATA Bl,7A,C9 , 20 , D0 , 03,C8 , D0 
1023 DATA F7,Bl,7A , 60,18 , C8 , Bl , 7A 
1024 DATA F0,35,C9,22,F 0 ,F5,6D,05 
1025 DATA C0,8D,05,C0,AD,0 6 ,C0,69 
1026 DATA 00,8D,06,C0,4C , BD,CO , l8 
1027 DATA 6D,07 , C0 , 8D , 07 , C0 , 90 , 0J 
1028 DATA EE,08,C0,EE , 0B , C0 , 60 , l8 
1029 DATA 6D,0A , C0 , 8D , 0A, C0 , 90 , 03 
1030 DATA EE, 09 , C0 , EE , OC, C0 , 60 , 0A 
1031 DATA A8 , B9,ll , C0 , 85 ,F B, B9 , l2 
1032 DATA C0,85,FC,A0,0 0 , A9,l2,20 
1033 DATA D2,FF,Bl , FB , F0 , 06 ,20,D2 
1034 DATA FF, C8,D0 , F6 , 20 , 54,C3 ,2 0 
1035 DATA 7E,C3,20 , E4,FF,F0 , FB, A0 
1036 DATA 1B , B9 , 3F ,Cl,2 0 , D2 , FF , 88 
1037 DATA 10 , F7,68,68 , A9 1 00 , 8D,00 
1038 DATA 02,4C,74 , A4 , 4B , 49 , 4C , 4C 
1039 DATA 54,45 , 53 , 54,41 , 44,44,91 
1040 DATA 91,00 , 20 , 2 0 , 20 , 20,20,20 
1041 DATA 20 ,2 0 , 20 ,2 0 , 20 , 20,20,20 
1042 DATA 2n,2 0 , 20 ,2 n,20 , 20 , 91 , 0D 
1043 DATA 51,55 , 4F,54,45 , 0A,4B,4 5 
1044 DATA 59 , 57,4F , 52 , 44 , 00 , 23,20 
1045 DATA 4F , 46 , 20 ,4 3,48 , 41,52,41 
1046 DATA 43,54,45,52,53 , 0H ,55,4 E 
1047 DATA 49,44,45 , 4E,54 , 49,46,49 
1048 DATA 45 , 44,00,4E , 4F , 20 ,43,4 8 
1049 DATA 45,43 , 4B , 53,55 , 4D, 00,50 

105 0 DATA 41 , 52 , 45 , 4E , 54,48,45 , 53 
1051 DATA 49,53, 00 ,C8,Bl,7A,DO,FB 
1052 DATA 84 , FD,C 0 , 09 , 10 , U3 , 4C , C7 
1053 DATA Cl , 88 , 88 , 88 , 88 , 88 , Bl ,7A 
1054 DATA C9 , 27 , D0 , 13,A9,00, 9 1 , 7A 
1055 DATA C8 , A?., OO, Bl , 7A , 9D , 3C , 03 
1056 DATA CB,E8,E0,04 , D0 , P5 , G0 , 4C 
1057 DATA F2 , C2,A0,00,B9,00 , 02 ,99 
1058 DATA 40 , ~3 ,F O,F2,C8,DO,F5,AO 
1059 DATA 00 , B9 , 40 , 03,FO,E8 , 99,0:l 
1060 DATA 02 , C8 , 00 , F5 ,2 0 , D7 , Cl , 4C 
1061 DATA 56 ,C2,A 0 , 08 ,A 9 , 00,99,03 
1062 DATA C0,8D,JC,UJ,88 , 10,F7 , A9 
10~3 DATA 80 , 85,02,20,1B,C3,A0,00 
1064 DATA 20,9B,Cl,20,CA,Cl , 20 , 31 
1065 DATA C2,E 6 ,7A,E6,76 , 20 , 7C,A5 
1066 DATA A0 , 0~ ,2 0 ,AF,C 0 ,F 0 ,CD , 24 
1067 DATA 02 , F0,06,20 , D7,C0,4C,l2 
1068 DATA C2 , C9 , 22,D0,06,20,BC,C O 
10 69 DATA 4C , 12,C2,20 , E7,C0,4C,12 
1070 DATA C2 , A0,00,B9 , 00 , 02 ,2 0 ,A3 
1071 DATA C0 , C8,90, 0A,18 , 6D,09,C0 
1072 DATA 8D, 09 , C0 , 4C , 33,C2,8 8 ,A2 
1073 DATA 00 , B9,00,02 , 9D,00,02,FO 
1074 DATA 04 , E8,C8,DO ,F 4 , 60 , l8,AD 
1075 DATA 0B,C0 , 69,41 , 8D , OB,C0,38 
1076 DATA AD, AC,C O, E9 , 19 , 90 , 06 , 8D 
1077 DATA 0C ,C 0,4C , 60 , C2,AD , OC, CO 
1078 DATA 69 ,4 1 , BD, OC, CO,AD,05,C C 
1079 DATA 6D , ~7 , C0,48 , AD, 06 , C0,6D 
1080 DATA 08 ,C 0,8D , 0E , C0 , 68 , 6D, 0A 
1081 DATA C0 ,8 D, 0D;C0 , AD,OE , C0,6D 
1082 DATA 09 ,C0, 8D ,OE,C 0 , 38 , E9,l9 
1083 DATA 90 , 06,8D , 0E ,C 0 , 4C , 9 G, C2 
10 84 DATA AD,BE , C0 , 69 ,41 , 8D, AE,C O 
1085 DATA AD, OD, C0,E9 ,19, 90 , 0G , 8D 
1086 DATA 0D, C0 , 4C ,A B,C2,A D, 0D,C O 
1087 DATA 69 ,41, 8D , OD,C 0,AC , Cl ,AD 
1088 DATA 0B ,C O,CD,3C,03,D 0 , 20 ,C8 
1089 DATA AD, AC, CO,CD ,3D, OJ , DO,l7 
1090 DATA C8 , AD, OD, CO,CD , 3E , 03 ,D O 
1C91 DATA 0E , AD, OE, CO,CD, 3F , OJ,DA 
109 2 DATA OG,20 , G4 , C3 , 1C , 7A, C0 ,AD 
1093 DATA 10,c 0 , on , 11 , 98 , 48, 68 , 4C 
1094 DATA F7 , C0 , AD,10,CO,F0 , 01 , G0 
1095 DATA A9 , 04,4C,F7,C0,A4 , FD, A9 
1096 DATA 27,91,7A , A2,00 ,C 8 , BD, OB 
1097 DATA C0 , 91 , 7A , C8,E8,EO , A4 , D0 
1098 DATA F5 ,A 9 , 00 ,91,7A,2 0 , 64 , C3 
1099 DATA 4C , 7A , CO,A 0 , 0C , B9 , 00,02 
1100 DATA FO,ll,C9,28,D0 , 03 , EE , A3 
1 10 1 DATA C0 , C9,29 , D0,03 , EE,04 , C0 
1102 DATA C8,DO,EA,AD,03,CO , CD, 04 
11 0 3 DATA CO,D 0 , 0 l, 6~ ,A9,05,1C,F7 
1104 DATA C0 , A9 , 20 , 3D, OO, D4 , 8D , Ol 
1105 DATA D4,A9,0 9 , 8D, 05 , D4,A9 , 0P 
11 05 DATA 8D, 18 , D4, G0 ,2 0 , 41 , C3 , A9 
.110 7 DATA 81 , 2 0 , 7 7, C 3 , A 9 , 8 !l , 2 o , 7 7 
1109 DATA C3,4C,71,CJ,20 , 41,C 3 ,A 9 
1109 DATA l l,2 0 ,7 7 , C3 , A9 , l:l , 21l,77 
1110 DATA C3,A9,0 0 , SD, O~,D4 , G0 , 8D 
1111 DATA A4,D4,A2,7 0 ,A O, A: , 8R ,DO 
1112 DATA FD, CA, DO,FA, 60 , END 
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ADU.ROAD 
Continu ed from p_q. 16 

Reston's "Adventure s for Girls, " ··in ­
corporates an animat ed character and 
a one-word parser that makes 1t more 
approachable by young players, but 
the story about surviv al m the Stone 
Ag e str ucl< me as too au t hent ic . 
Would you enjoy a game wh ose main 
activity consists of diggm g up and 
eatmg worms? 

The Call of the Ore 
nole-playing game afic ionados might 
try one of two new games that enliven 
the trad itional swords -and -sorcery 
scenario wi th shoot-'em-up acti on. 
Gemston e Wamor (Strategic Simula ­
tio ns) and The Sword of Kadash (Pen­
gui n) featur e joys ticl< or keyboa~d· 
con trol of an ani mated warrior wh o 
explor es a muze pacl<ed w1lli various 
monst er s and t r easure . In both 
games , your character can blast away 
with his crossbow . and Gemstone 's 
warrior also shoots deadly fireballs at 
the foe. Kadash shows off better an.i­
mation and a more mt eresLing array 
of act ion -based challenges. whi le 
Gemston e offers action and a w1de 
variety of magic spells (Kadash pro­
vides just one). But 1f you 'd rather 
wail for the noxL Ultima IV, the fourth 
insta llm ent in Lhe Lord Britis h series. 
iL will be roady sometim e thi s fall. His 
company. Ongm Systems. is also do­
mg a Commodore 64 conversion of a 
new game called Mo ebius . which 
mixes mart ial arts w ith magic and 
swordplay in an Oriental sett ing . 

Around the Bend 
lnfocom's latest 1s about a mailman 
who resorts Lo magic whil e makmg 
his round s, but Wishbringer is not a 
sequel to Sorcerer. Other titl es recent ­
ly released include: Telarium' s Sha­
dowk eep (a role-playing game) and 
Starman Jones . a graphic adventu re 
based on a Robert Heinlein novel. an­
other role-p laying game from Strate­
gic Simu lation s. Phanta sie; and a 
conversion of Datamost' s Earthly De­
lights , an all-tex t myst ery in which 
you play the victim rather than the 
detective . (Look for details on the best 
ones next issue .) On tho horizo n, 
Steve Meretzl<y, who wrot e Sorcerer 
and Hitchhjker' s Guid e, is designing 
his first "disk drive detecti ve" sce­
nario - whi ch may introduc e the im ­
proved lnfocom parser and signal the 
next battl e of the Parser War. DI 
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Continu ed from pg . 20 
progresses. Finally , you are shown 
how to wrap up the process and save 
your complet ed game . 

In the third section. the reference 
sect.ion, you are presented with a syn­
opsis of each tab le w ithin the data 
base and how it int eracts with the 
other parts of the program. Includ ed 
in this section are legal conditionals 
that you may manipul ate and instruc ­
tion s on how to use the 32 nags that 
are available and how to enhance 
your adventur e. Thi s is all topped off 
with a glossary of the terms . 

As wi th other Codewrite r products , 
this manual is very accu rate and com­
plete. The tutoria l is well plarmed and 
progresses logically . A ll facets of ad­
ventur e development are di scussed 
and demonstrat ed. The system em­
ploys liberal us e of use r- friendly 
menus to guide you through the var­
ious phases of creatrng the adven­
tur es. The manual also employs Code­
wr ite r's system of providing a border 
containing visual promp ts on each 
page to help the non-comput er user 
or neoph yte along m the tutorial 
They didn 't leave anythmg out m thi s 
one except for a description of one of 
the tables (a minor oversight). 

Some of the nicest features are: 
You can easi ly check for availab le 
memory. print out the contents of the 
tabl es. make sounds during the ad­
ventu re and save an advent ure in pro­
gress and reload it later. The inter­
prete r is also quite forgivi ng to the 
user and you can assign words as 
synonyms (this 1s a biggie) . 

Like solving a puzzle wh en you al­
ready know the soluuon , so the resulL 
of Advent urewnt er isn't as challeng­
.ing , because of the fact that you (the 
cr eato r of the advent ure) already 
know Lhe solution . Thi s is not to imply 
that an adventure gamer cannot enjoy 
the benefits and in tr igu e o f 
Adv enwrewriter . Perhaps, after hav­
i ng playe d many ad ventur es, you 
think that you can make a bigg er and 
bette r (the ultimat e adventure ) gam e 
Perhaps. after having used Adv entur­
ewnt er. you will enjoy creating more 
than playing. Only you can make thi s 
d 1s tinct 1on in your ow n mind 
Adv enlur ewri ter 1s a tool , just li l<e any 
other progra m. You can use thi s tool 
to create . Your enjoyment will be in 
the pnde of your creation more so 
than m the actual use. l'i1 

liEOPOLITIQUE 
Continu ed from pg . .18 
scenarios commence in 1990 except 
for the last one, modeled on the pres­
ent day econom1c/political/mi htary 
situation, which 1s enml ed "Co nfron ­
tation 1984." Interestingly enough. 
the wor ld tension in th is scenario be­
gins at level lll-'D eclaration of world 
war by one of the powers is cred i­
ble ' - which certainly stand s as a 
rather pess11nist1c and worrying judg­
ment. 

The docum entatio n for Geopolili ­
que 1990, so of ten a we al<ness in oth ­
er comput er games. is particu larly 
strong . w1th a rulebook that provide s 
not only a glossary and player notes 
but also suggest10ns for adapting the 
game for classroom use. However, a 
few errors have crept into Lhe rules. 
For in stance, the scenario reference 
chart print ed on the back cover is 
inaccurat e. Players should be aware 
that the starting situ ation , even in the 
same scenario , can vary to such a 
degree that a particu lar game will be 
heavi ly weighted 111 favor of the U.S. 
or U.S.S.R It may. therefore. be nec­
essary to boot up the game several 
times to ensure that the comput er ini ­
tializes a sufficientl y balanced situa ­
tion. 

No home computer game can ade­
quate ly simulate all of the mynad 
comp lexities of modern day wa r and 
politics . Certain simpliflcat1ons will 
have to be made and Geopolitique 
1990 is no except ion. Thus, only a few 
mino r countri es are represented on an 
individual basis and some regions 
consisting of nations wi th exceeding ­
ly diverse polmcs. like the Middle 
East, are lumped rnto smgle terntor­
ies. The game also includ es no ideo­
logical facto rs or infl uences, so coun­
tries li ke Canada and the United 
Kmgdom are Just as lik ely to conclu de 
agreements with the Soviet Umon as 
they are with the U S. 

Noneth eless. despit e such compro ­
mises, Geopolitique 1990 does pro­
vid e the player wi th a feel for, and 
insigh t in to. Lhe problems which the 
leaders of the two superpow ers must 
confront in the not too distant future . 
With the fate of the world often hang ­
in g in the balance. decis ions do not 
come easily, but wh at is simpl e to 
conclud e 1s that Geopoliliqu e 1990 
should appeal to all people who enjoy 
an entenamm g. sti mulatmg and in­
struc t ive challenge . DI 



POWER PLAY'S FROM THE BACK 

Adventure Writing Contest Deadline Extended 
E lectronic Ar ts ( 2755 Gampus Drive, San Mateo, CA 94404) has extended the deadline for their arlventure writing contest to January 1, 
1986. The contest a.wards $1000 to the best computer arlventure written by owners of the company's Adventure Construction Set in 
three categories: fantasy/medieval, spy/mystery, and science fiction. 

Introduction to the 64 
E1nstein 's Computer Guide for the Commodore 64, a book published by Harcourt Brace Jovanovich ( 1250 Sixth Avenue, San Diego, 
CA 92101), gives new computer owners step-by-step instructions for operating and programming the Commodore 64. 

Written by Jeff Einstein, the book requires no prior computer experience and covers general computer features and applications, from 
finding the power switch to understanding computer memory. It also includes instructions for start-up, formatting and duplicating a disk, 
and file management as well as a glossary. 

The book includes chapters on graphics and sound, and includes line-by-line programming instructions. Seventy-five programs are 
included, and instructions are given for developing your own programs. 

The book is available for $7.95. 

Lucasfilm Games 
E pyx ( 1043 Kiel Court., Sunnyvale, CA 94089) and Lucasfilm Ltd. have released tiWO acLlon games for the Commodore 64. Ball blazer and 
Rescue on Fractalusl have been awarded the 1985 Design Certificate of Merit from Electronic Games Magazine. As partners, 
Lucasfilm Ltd will design and Epyx will market two more computer games under the tra<iename Lucasfllm Games. 

Ballblazer Is a futuristic, two-player fantasy sport-which is played at fast speeds on a split screen showing both players' point of view. 
Players race across the 3-D play field attempting to steal the ball from an opponent and blast it through the goal. 

In Rescue on Fractalusl, the player pilots to the planet Fractalus to rescue fellow pilots. To succeed, players must navigate rugged 
mountains, elude suicide saucers, and destroy enemy gun emplacements. 

Retail prices were not available at publication time. 

War Game Series 
M icroProse ( 120 Lakefront Drive, Hunt Va.lley, MD 21030) has released the "Command Series" simulations for the Commodore 64. 
Crusade in Europe, the first In the series, simulates the American and British struggle against Nazi Germany from the D-day invasion to 
the Battle of the Bulge. It includes three short battle scenarios that ca.n be played in an hour and two longer scenarios that take two to four 
hours. The full campaign game may take a day to play all at once, but since any game can be saved at any point, it can be played over 
several sittings. 

Decisions in the Desert, the second in the series, recreates the t.ense battle between Field Marshall Erwin Rommel's Afrika Korps and 
the British 8th Army for control ofNorth Africa. Other programs in the series include Sword of Zion, the Arab· Israeli Wa1's; Blitzkrieg 
1940, the German victories early in the Second World War; and Drive on Moscow, Hitler's war on Russia. Each retails for $39.95. 

Introductory-Level Fantasy Game 
W ishbringer is Infocom's ( 55 Wheeler Street, Cambridge, MA 02138) latest interactive fantasy for the introductory level player on the 
Commodore 64. You are a mail clerk in a small seaside town. Your boss gives you a mysterious envelope which you must deliver to the Olde 
Magick Shoppe on the other side ofto,m. At the Shoppe,you learn that the owner's cat has been kid.napped by somebody ea.lied the "Evil 
One." When you set out in search of the cat, you find the feline iS not the only thing missing. The entire town has changed, familiar people 
and places a.re gone or twisted into s1nlster new forms. Overseeing this skewed environment Is the "Evil One" and her henchmen, the Boot 
Pat.rol. 

To find the caund avoid being Ja.lied by the Boots, you'll need to use skill and cunning. As the ancient proprietress of the Magick Shoppe 
reveals, you'll also find help in the form of a magic st-0ne called Wishbr!nger. However, you must find this stone and learn to wield its 
terrible power. 

Wish bringer can be played on t\vo difficulty levels. Using magic, the game is a perfect introduction to interactive fiction. Without magic, 
a.11 of the puzzles can be solved by purely logical means. The game retails for $34.95. 
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