


TODAY IF YOU COME IN 

Amigo con help you design 
anything, from auras ro oroms. 

Like you, Amigo con do many 
rhings or once. 

Amigo's co!or graphics leave 
Ille compelilion for behind. 

'l'> Soopbox Derby Is o reglsterod trademark of 1n1crno1iono1 soapbox Ocr by, Inc., Akron. Ohio. ~ Amigo Is o rrodemort< of Commodo, e·Amlgo, tnc c,o IBM Is o registered 1rcdemork of 
1n1c,nolionc t Business Mochlnes, rnc. ® wordsro, is o reglsrered 1rodemorkol Micropro. Inc.® to rus is a rcgls1e1ed rrodomorkof Lotus Development cocporotlon. ·• Macintosh 
lso rrodemorkticensed 10Appl0Com pu1er, 1nc. !:>198S. Commodore Elecrronlcs llmired. 



5ECOND, YOU'VE LOST THE RACE. 

Amigo odds o winning dimen· 
slon to business graphics. 

II may have been good enough in a 
Soapbox DerbY,® but these days there 
is no second place. You either close 
the deal or you don't. You get the pro­
motion or somebody else does. 

FinallY, there's a way to get a jump 
on your competition. Introducing 
Amiga~M The first personal computer 
that gives you a creative edge. crea­
tivity makes it easier and faster to 
work with Amigo. And creativity 
makes work done on Amigo stand out. 

Amigo makes charts and graphs 
with more color and dimension than 
any other personal computer (and 
faster than most of them). But thars just 
a start. You can prepare presenta­
tions with stereo music and animation, 
slide shows, create package designs, 
instruction manuals, brochures. With 
optional equipment, Amigo will even 
allow you to take a picture from your 
video camera or VCR, save the image 
and change it on your monitor. 

Amigo can not only do many more 
tasks, it can do more of them at once. 
And work on all of them simultane­
ously. While you're preparing the 
spreadsheet, Amigo wi ll print the 
memo. And there's probably enough 
power left over to receive a phone 
message or a stock quote over a 
modem at the same time. 

Amigo is easier to use and has 

twice the memory of an IBM® PC. But 
although it can run rings around IBM 
it will a lso run IBM programs. You 
have instant access to the largest 
collection of business software in the 
industry, including old standbys like 
wordstar® and Lotus® l, 2, 3. Amigo is 
more powerful than Macintosh,™ too, 
and more expandab le. With an 
op tional expansion module, you can 
add memory up to 8 megabytes. 
And while it can do much more than 
Macintosh or IBM, Amigo costs less 
than either of them. 

You won't find a computer thars 
easier to use, either. You point at sym­
bols with the Amigo mouse or use 
keyboard commands if you prefer. 
Only Amigo is built to give you a 
choice. Pull-down "menus" list avail­
able options from typefaces and 
colors, to brushstrokes and musical in­
struments. Amigo wi ll even talk to you 
in a male or female voice. 

Amigo is not only the next genera­
tion of computer, irs an incredible 
leap in how we use them. It w ill 
change the way we do business, the 
waywe learn, even thewaywe think. 

See an Authorized Amigo Dealer 
near you. Now that Amigo is here, the 
question isn't whether you can 
afford a computer, it is whether you 
can afford to wait. 

~ GA GIVES YOU A CREATIVE EDGE. 



_ ......_Sing Along With Ya~u .... r ...... F--=a;:..:;.v..;;;;.or_it_e _ ___ ---'!i 

----..Party Song ..... s _ ___ _ ___ 
Here's a great new way for you and your friend s to 
have fun with your Commodore 64™ or 128m. Our 
exciting Party Songs disk features 18 classics you'll 
love to sing. They are loaded with humor and 
nostalgia- j ust right for when friends get together. 

For sing -along fun, the lyric s appear In easy-to-read 
verse on your TV or monitor . Play just your favorlte 
song or set your computer to play them all. 

If you've seen our Christmas Carols, then you know 
Party Songs will be a treat. Your computer's vast 
musical capabi l ities are used to their fullest to create 
lively music in three-part harmony. The colorful and 
entertaining graphics make every song a visual delight. 

SONGS INCLUDE: 
• Auld Lang Syne • I've Been Workin' on the Railroad 
• Oh My Darling Clementine • Blow the Man Down 
• For He's a Jolly Good Fellow • Bill Groggin 's Goat 
• Hail! Hail! The Gang's All Here! • My Wild Irish Rose 
• My Old Kentucky Home • Turkey in the Straw 
• My Bonnie Lies Over the Ocean • Goober Peas 
• Red River Valley • Oh! Susanna • Dixie 
• The Yellow Rose of Texas • Yankee Doodle 
• Who Threw the Overalls In 

Mistress Murphy 's Chowder? 

John Henry Softv:.rare 
Commodo,o s• nnd Commodore 128 aro reglslen,d 1rademorks ol Commodo ,e. 

For fun throughout the Christmas holidays , order our 
Christmas Carols , too! The disk contains 18 favorites , 
Including O Come All Ye Faithful , Joy to the World, 
Jingle Bells, Silent Night , What Child is This?, and 
more. 

As always , you can trust John Henry Software to bring 
you quality software at the lowest price. We specialize 
In prompt delivery and guarantee our product. 

Don't wait , see your dealer, or call us today! 
Toll-free number: 

1-800-223-2314 
In Ohio call 513-898-766-0 

Both for only 
$28.95 
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YOU'RE DOING MORE . 
. THAN EVER 

SO SHOULD.YOUR SO J\RE 
'. . 

- - -~----· ... -, . .. __ ..... .. .. ·----·-- -·- ... ........ . ·- ---
lntegrared Performance and Versatility 

The really exciring rhing obour inregrored software is rhot you con toil or lr ro 
fit your needs. Use the word processing to produce error-free copy. 

Organ ize file informorion . rhen use ide nrifying l~eys ro produce lerrers and 
reporrs wi rhout reryp ing. Or you con l~eep research nores and selecrively 
recall rhem ro include in a rerm pope r. Renral properties? Srocl~ portfo lio? 
13udger ing? The spreodshee r helps you to mon itor you r 
money and investme nrs. To include o visual presenro· 
tion wirh your report, simp ly use rhe grap hics capo· ~ · ... 
blll ties. -._ 

13ecouse rhe programs reside in memory roge rher. you 
worl~ wirh our breol~ing your pace. No fussing wirh load-
ing various d isl~. No rime losr in creoring data transfer files. So you ore free ro 
create new ways ro use your sohware. 

Entertainment that Excites rhe Senses 

fl.ide rhe w inds on yo ur magic carpe r, explore 
galaxies, learn about weorh er patterns. For rhinh­
ers, graphic odve nrures provide hours of inrrigue 
as yo u seel~ to rid o hounred town of irs ghosrly 
vislrors. Or exp lore new rerrirorles in your quest to 
rescue the princess from rhe evil wizard. 

As You Grow, We Grow 
SS.00 Updote or C-128 Upgrade 
S20.00 Exchange for Complete System 

..__.., Soon , you'll be able to create "macro s" ro record 
leng rhy l~eystrol~e sequences and ploy them bock wi rh 

o single comm and. Search for informo rion across multiple d lsl~s. Program 
rhe sofrwo re for specific op plicorions. And more . Our upg rad e/e xchang e 
po licy allows yo u ro expand your system without sacrificing doro disl~. 

The More You Do. 
The More We Help You Do It 

Oecouse so many peop le ore doing more rhings wirh T rl 
Micro sofrwore. you'll never hove 10 worry about adv ice 
or support. Just osl~ one of rhe more rhon 70.000 peo · -· 
pie who use ir. "Thon!~ yo u aga in for you r phone col l. lr is refreshing ro de al 
with a com pany rhor shows concern for rhe consumer." LJ. Horrnerr, CA 

"Tri Micro hos created o new set of srondords for sofrwore inregrorio n thor 
other ma nufacturers will surely wonr ro ma rch." RUN. July 198 5. 

QUIETLY, A STANDARD IS DORN. 
for rhe C-6<1'" C,12a ·· Plus 11 • and Aron'· 

.TRI ~MICRO 
14072 Stratton Woy, Santo Ano. CA 92705 (714 ) 832 -6707 
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LETTERS 

Commodore Power/Play welcomes 
letters from readers . Please send them 
to: 

Commo dore Power/Play 
1200 Wilson Drive 
West Cheste r, PA L9380 
Aten: Letters 

Disk Drive Silencer 
To the Editor: 

In tbe August/September, 1985 , 
Commodore Power/Play, you pub ­
lished a thr ee-line BASIC program 
called "Disk Drive Silencer." The pur­
pose of this program was to reduce 
and/or eliminate the drive head chat­
ter when you are loading protected 
software. I typed it in and then loaded 
my word proce ssing software , which 
normally does a lot of banging when 
loading , and it was as smooth as silk! 

Would you please tell me exactly 
what it is that this Little program is 
doing to prevent chattering? 

Thanks for saving me possible head 
alignme nt probl e ms so mewhere 
down the road due to all that grind ­
ing. I plan on trying your program out 
on all of my protected software . 

David G. Britt 
Madison, Missouri 

The routin e changes a value in 
memory locatio n 106 (S6A) of the 
1541. The memory-wr ite command 
(M-W) in line 20 writes a value of 
133 to this location, which normally 
contains a five. Bit seven (val­
ue= 128) is the only bit changed 
(128 + 5 = 133). This bit is used 
when the drive encounters a read 

problem. After trying a number of 
times to verify a read, the drive 
checks bit seven of location 106. If 
this bit is a zero then the head is 
"bumped" back to track one and the 
read is tried again. 

The drive chatter you hear is actu­
ally the head verifying its location 
by bumping against the stop before 
moving out to try the read again. If 
bit seven is a one, the head stays 
where it is and reports the error. 

Protection schemes which bump 
the head are usually trying to find 
an error on some track or sector, so 
the result is still the same. 

For those of you who may not 
have seen the routine , here it is 
again: 

10 OPEN 15, 8, 15 
20 PRINT#5,"M-W ";CHRS ( 106) 

Cf/RS (0) CHRS ( 1) CHRS 
( 133) 

30 aose 15 

Software Protection 
To the Editor: 

The article "Software Protection: Is 
the Cure Worse than t11c Disease?" in 
the August/September , 1985, issue 
was of great interest to me, and l 
think Mr. Millman did an admirable 
job of covering the basics in a short 
space. To a large extent , my sympa­
th ies lie with the programmer s whose 
work is illegally copied-they don 't 
benefit from their hard and creative 
work , and that's unfair. It' s tragic 
when talented programmer s lose so 
much to piracy that they can't sup­
port themselves by programming. 

Co11t11111ed 011 pg 6 

EASY TO USE, 
EASY TO AFFORD 

·1eom·Mo1e's inregrored design hos resuhed 
in a high performance program 1h01 Com· 
mod ore users wil l discover robe one of rhe 
besr availab le." I\UN. July 1985 . 

"The beoury is rho r 01 any rime you con go 
from one prog ram 10 onorher w irhour 
informo rion loss." FAMILY COMPUTING. 
November 1984 . 

'1he File Manager allows individualized file 
formors ... A wide voriery range s from rhe 
ob illry 10 creore primed lists ... 10 a selecrive 
reporr feo rure rhor le rs you access a cerroln 
g roup of records." I\UN. April 1985 . 

"Worrh rhe money , if only for the spread· 
sheer ." lnfoWorld , Dec. 17 , 1984. 

"As a mar riage of convenience and vo l(;e, 
rhe program succeeds hond some ly .. .Tri 
folucro·s spreodshee r possesses impressive 
feorures." Commodore Microcompurer . 
Moy·June 1985 . 

Team -More , Write File , 
Home Off ice, Plus Graph 
Your Persona l Accountant 

"Colorful g raphics. sprighrly music, ond o 
vonery of obsrocles help l~eep rhe game 
lively," COMPUTE!'s Gozerre , December 
1984 . 

"Rug l\ ider is de finirely o ci,a llenge . lr g ives 
rhe hard core game playe r as much ocrion 
and rhrills os he o r she could possibly wo nr." 
POWER PLAY. April 198 5 . 

Rug Rider. Enrerrainer 1 , Carom 
Snowdrifts & Sunny Skies. Ghosr Town 

AND THERE ARE TWO 
REASONS TO DUY NOW 

Every purchase mode berween now ond 
January 15. 1986. w ill include o va luab le 
coupon boo !\ 'w irh savings on compurer 
magaz ine sub$Crlp rions. disl1erres. corn­
pure r bool1S, accessories ond sofrwore. 

In odd irlon. every one who molls in his 
worronry reg isrrorion will receive mem· 
bership in rhe PLUS EXCHANGE. a user group 
of Tri Micro sofrwore. for rhree monrhs. 

Now that you know us better. next 
time you shop for software , instead 
of saying "W HO?" , you'll soy 
"HELLO!" 

TRILIMICRO 
14072 Srrorron Woy. Sonia Ano. CA 92705 

(714) 832 -6707 

POWERPLAY 5 



LETTERS 
'lbere is, howev er, one fact that 

went unmentioned: Software publish­
ers grossly inflat e the ir imagined 
losses. The face Is, duplication repre ­
sents a loss to the publisher on.Ly if 
the person with the pirated copy 
would have paid for the program 
were the cop y not available. Only a 
tiny proportion of the pirated soft­
ware is in that category. l know peo­
ple with hug e librari es of illega l 
copies. Would these people have paid 
the thousands of dollar s the software 
would have cost? Certainly not-they 
didn 't have the money. Docs the soft­
ware get used , giving the pirate the 
benefit of something he sto ic? For the 
most part , no--th ere's too much of it, 
and it's most ly of little Interest to the 
pirate. 

Why do peopl e have illegal copies 
of software they neith er nee d nor de­
sir e? Because they are curious to see 
what a program does, so a friend gives 
them a copy. Because they arc proud 
of big libraries , even if they ne;:ver use 
the software. Because thcy were of­
fered the copy by a fricnd , and didn 't 
want to hurt the person 's feel ings. Be­
cause it 's a status symb ol. Like Ever­
est, because it's thcr t:. Because , as 
Millman points out, thc y paid 60 
bucks for software that was grossly 
misrep resented and for which they 
can't get a refund. And for many other 
reasons. 

Whatever the reasons , on ly a tiny 
fraction of the illegal copies represent 
actual lost sales. Taking this into ac ­
count , the estima tes by th<.: software 
hou ses shrink co more reasonable 
numbers and the prob lem looks more 
manageable. Perhaps tho se industry 
experts who contend with piracy 
should consider the realit)' of the 
who le sit uation. Of courst: every pub­
lisher thinks his own product s are in­
dispensable and that every copy re ­
presents a lost sale, but it just isn't so. 

Peter \V. Spearing 
Northfield, Ohio 

"Force I" Improvement 
To the Editor: 

As I am sure you are aware , some of 
us hackers are a tenacious lot. After 
spending considerable time entering 
the game Force I from the August/ 
Septembe r , 1985, Commodore 
Power /Play, J discovered a rath er per­
plexing problem. The screen display 
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tend ed to jump up one line every 
time the U.S. tank took a hit from 
enemy fire or mines. After dissecting 
this program line by line and cl<.:cl· 
phcring the variables and their use in 
the program , 1 felt the problem mu st 
lie in the subroutine in line 150. 
However , 1 could fmd nothing wrong. 
So again I traced tbe step s there from 
every line that sen t me there , and 
there it was. Line 152 is called s<.:vcral 
times throughout the program . 

The first time is of no great conse­
quence , as it merely causes a double 
entry at the top of tbc disp lay. How­
ever , it sets the stage for the cause of 
the problem. In the enemy fire se­
quence , whcn the enemy scores a hit , 
line 2620 se nds the program back to 
line 152 to updat e the damage status . 
Now the fun begins. The cursor is in 
the lowe r display area and begins 
with line 152 tabbing 25 away from 
fuel status causing the "sco ut " entry 
to appear just below fuel and causing 
the curso r to co llide with the low<.:r 
border. This "jump s" the display up 
one line, causing the problem. 

Now for the cure! Llne 152 must 
includ e the H S variable which repre­
sents chr S( L 9) to place the cursor at 
the "ho me '' position before the 
"tab(25 )" entr y. 

The line should appear as below: 
152 PlUNT HS TAB(25) "SCOUTS@" 
SPC(J)SC: AS=O: IF AM<IO THEN 
AS= 1. 
Entering this line solves th e problem . 

H. Stephen Pal/ Oil 
Baltimore, Mm:yt cmd 

Japan Pictoria l 
To the Editor: 

I enjoyed the pictoria l on Japan in 
the Octob er/Nove mber , 1985 , issue 
of Co mm odore Power / Piny and 
thought I'd pass along an intere sting 
thing I noticed: The Quad 2-inpu t 
AND gates on page 79 are labdcd ( in 
Japan ese) "Soviet-made. " 

Leigh L Kl otz, jt: 
Camb ridge, Massachuseus 

Text line Processor 
To the Editor: 

The article in Comm odore Power / 
Play by Stephen Leven entit led "Text 
Line Processor" (Part 1, April/May 
and Part 2, Jun e1uly , 1985 ), was both 
inter esting and instr uctive , especially 
for tho se of us who don't ow n word -

processor software. However, I have 
two suggestions that should make the 
pro gram even more useful. 

In the following program listing, I 
have renumbered Mr. Leven's lines, 
but it should be no trouble to identif y 
them in Mr. Leven's listing , as shown 
in Pan 2 of his art icle. 

First, the or iginal program contains 
no provision for setti ng margins. 
Lines l 00-138 have been :1dded and/ 
or expanded for this purpos<.:. "M" is 
the maximum number of characters 
which can be printed betw een the 
two margin s. Line 150 tabs M posi ­
tions over to properly set the end-of. 
line marker. ·nie !NT function in line 
135 is required when the margins se­
lected would oth<.:rwisc result in a 
non-integ er for M. 

Second , unl ess one is watching the 
screen , it is easy to type right over the 
end-of-line marker . This is true espe­
cially with those of us who use the 
hunt -and -peck typi ng method . Once 
ove r-typed, the marker is lost and the 
end of line is unknown unless one 
resorts to counting characters on the 
screen. Going be)10nd the end-of-line 
wiJI cause the print er to do a c.trriage 
return and print the excess characte rs 
on the next line. Even worse, with 
double-width printing l'he print er will 
revert to standard cype size after the 
carriage return. In either case , the re­
su lt is unacceptabl e on almost any 
document. 

A reasonable so lution to this prob­
lem is achieved in lines 255, 257 and 
400 -580. 

The subr outin e at 400 genera tes a 
single warning beep, and line 255 
commands this beep whenever 
LEN(BS) (the numb ,::r of characters 
typed for one line ) equals or exceeds 
M( ·3). The subrouti ne at SOO gene r­
ates eight qu ick beeps when M has 
been exceeded . Chara cter s whic h 
generate this signal must be deleted 
to prevent an unwanted carriage re­
nirn. 

Allen R Hamilton 
Rocbeste,; New York 

Text-Line Processor Revisited 
10 PRINT CHR$(14): REM 

UPPER/LOWER 
CASE SET'DXRF 

20 POKE 53280,6:POKE 

tl 
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SWIFTAX ••• ONE GOOD 
REASON FOR PREPARING 

YOUR OWN TAXES 
You don't have to know much 

about accounting or computers to 
prepare your own taxes. With Swiftax, 
Timeworks' easy-to-operate, menu­
driven program , you'll complete your 
1985 Federal income tax 
returns quickly and pain­
less ly. And , our easy-to­
use manual provides 
the information you'll 
need to keep your returns 
accurate and up-to-date. 

Features: Guides you 
through every step of the 
tax preparation process 
with full user prompts, and 
instructs you on which 
forms you must complete. 

Automatically checks 
your tax alternatives, such 
as income averaging , etc. , 
and calculates the lowest 
amount of income tax you must pay. 

Sets up a unique Taxpayer File, 
enabling you to make changes to your 
comp leted tax return, at a later date. 

Includes the most commonly 
used supporting schedules - A,B,C,D, 
G, SE, W, and Form 2441 - stores the 

More power for your dollar. 

totals, and integrates this information 
onto your Form 1040, 1040A or 
1040EZ. 

Prints your tax information directly 
onto tax forms as well as blank paper. 

Prints itemized lists of 
dividends, interest, etc ., 
that are too long for the 
standard forms. 

Prints amortization 
schedules , summarizing 
yearly principal and 
interest payments. 

A new program disc 
and manual can be ob­
tained for one additional 
year at a nominal charge . 

Swiftax. One more 
powerful productivity tool 
from Timeworks to help 
you keep your business 
(and your life) in order. 

Now at your favorite 
dealer. Suggested retail price: IBM/ 
Apple-$69 .95, Commodore 64 and 
128*-$49.95. 

Available for IBM*, PC* and 
PCjr*; Apple* family; 
Commodore 64* & 128* 

qther Timeworks Prog_rams: Sylvia Porter's Personal 
F1nanc1al Planner • Sylvia Porter's Personal Investment 
Manager • Word Writer • Swift Cale 1111 Data Manager 2 11 The 
Evelyn Wood Dynamic Reader II The Money Manager • 
Business Systems • Sideways • 
·Registered Trademarks ol lnternaoonal !kJsiness Machines Corporation Ap;ile Computet 
Inc. and CommodOre Computer Syslems. · • 
C 1964 Tl'TleYl()(k$, Inc All righlS reseMld. 



LETTERS 
: REM FOR COMMODORE 64 ONLY' DJTI 

30 PRINT"[BLUE,CLEAR,D0WN3,SHFT E] 
NTER(DOWN)": PRINT " (RVS)l(RVOFF , 
SPACE2JSINGLE WIDTH PRINTOUT"'CBHK 

40 PRINT " [RVS)2[RVOFF,SPACE2J 
DOUBLE WIDTH PRINTOUT" 
:P RINT " [RVSJ3[RVOFF , SPACE2] 
END"' CBBK 

50 GET N$:IF N$=""THEN 50 ' EHIF 
60 IF VAL{N$)=1 THEN N=l5:M=79 

: GOTO 100 ' HQAK 
70 IF VAL(N$)=2 THEN N=l4:M=39 

:GOTO 100 'H QBK 
80 IF VAL(N$) =3 THEN PRINT " [CLEAR) 

"CHR$(142) : END' HLCL 
90 GOTO 30 ' BCKF 
100 PRIN T" FOR LETTERS SUGGEST MARGINS 

7 & 75 " :PRINT'CBCF 
110 PRINT " El.JTER LEFT MARGIN" 

: INPu·r L' ccoc 
120 PRINT " ENTER RIGHT MARGIN" 

: INPUT R I CCED 
130 IF VAL(N$)=1 THEN M=(R-(L - 1)) 

:GOTO 138 ' IRSG 
135 IF VAL(N$)=2 THEN M=INT((R-(L-1)) 

/2):GOTO 138 ' KURN 
138 PRINT " MAX. NUMBER OF 

CHARACTERS/LINE= "M' BBVP 
140 PRINT " [GREEN, SHFT T]YPE: [BLUE]" 

Chat with your friends 
on your Commodore(')computer 

free. 
Talk isn't cheap, irs free for one hour. Sign up now 
for Quantumlink:M rhe new telecommunications 
seNice for Commodore 648 and Commodore l28'M 
computers, and with your free hour get a free 
month of fun and information when you pay for 
one month of seNice ($9.95). 
You must have a modem and disk drive to use 
Quantum link . If you don't have a modem, pick one 
up al a retail outlet. Then 1100k up your modem 
and call Quantumlink on your computer 
(not your telephone). 

1-800-833-9400 Q,':ff!!!Ll!/J!llflK, .. 
TM <>uontumtitl\ ,so rtodemork of Ovonivm compvicr servtces, me q')(ommodorc. 
~C ommodore, , ond TM C.Ommodore 128 o,o rtodemottc.1 or Commodore t tec-tronlc:t Ud 
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:8$ =""' CDPD 
150 PRINT TAB(M)CHR$(171); 

: FOR J=l TO M+l : PRINT CHR$(157) ; 
: NEXT'KVIK 

160 PRINT CHR$(166); : REM CURSOR'DNWG 
170 IF A$=CHR$(34)THEN POKE 212,0 'F LEH 
180 GET A$:IF A$= ""T HEN 180 

: REM GET ONE TYPED CHARACTER'FEQN 
190 IF A$=CHR$(133)THEN 30 ' EJPI 
200 IF A$=CHR$(13)THEN PRI NT 

CHR$(157 )" " ;'l'AB(M) " "CHR$(145) ; 
: GOTO 280 ' JYPG 

210 IF A$=CHR$(20)0R A$=CHR$(157)THEN 
A$=CHR$(157) :GOTO 230 ' KYXI 

220 IF ASC(A$)<32 OR(ASC(A$)>127 AND 
ASC(A$)<160)THEN 180 ' KAFJ 

230 IF B$= '"' AND A$=CHR$ (157) THEN 
180 ' GMSF 

240 IF A$=CHR$(157)THEN 8$=LEFT$(B$ , 
LEN(B$)-l) :GOTO 260'JXNK 

250 B$=8$+A$ : REM ADD A$ TO END OF B$ 
STRING ' DCHJ 

255 IF LEN(B$)>=M - 3 THEN GOSUB 
400 ' HJPM 

257 IF LEN(B$)=>M+1 THEN GOSUB 
500 ' HJNO 

260 IF A$=CHR$(157)THEN PRINT 
CHR$(157) " ";'GNQI 

270 PRINT CHR$(157)A$CHR$(166); 
: GOTO 170 ' ERDI 

280 OPEN 1,4,5: REM DATA CHANNEL FOR 
PRINTER ' CCTM 

290 PRINT#l , CHR$(27)CHR$(77)CHR$(L) 
CHR$(27)CHR$(8l)CHR$(R) ' HYDO 

310 CLOSE 1: OPEN l,4,7 ' CHHA 
320 PRINT#1,CHR$(N)B$;:PRINT#l 

: POKE 212 , 0 : PRINT#l ,CHR$(15 ) ; 
: PRINT 'HAXI 

330 CLOSE l:REM CLOSE DATA 
CHANNEL' CSJG 

340 GOTO 140:REM GO BACK TO STEP 
l'CRHG 

400 FOR X=54272 TO 54296:POKE X,0 
: NEX'r' FQAE 

410 POKE 54296,15:POKE 54277,64 
:POKE 54278,128 ' DCSG 

440 POKE 54273 ,68:POKE 54272,149 ' CSMG 
450 POKE 54276 1 17 : FOR T=l TO 100 

: NEXT' FPWJ 
460 POKE 54276 ,16: FOR T=l TO 50 

: NEXT' FOHJ 
470 RETURN'BAQF 
500 FOR X=54272 TO 54296:POKE X,0 

:NEXT'FQAF 
510 POKE 54296 , 15 : POKE 54277,17 

:POKE 54278,129 ' DCRH 
540 POKE 54273,72:POKE 54272,169'CSJH 
550 FOR J=l TO S'DDMG 
560 POKE 54276,17:FOR T=l TO 100 

:NEXT 'FPWL 
570 POKE 54276,16:FOR T=l TO 50 

: NEXT'FOHL 
580 NEXT:RETURN'CBXI (JIOf) 





M 1cr0Prose ha.a relea.sedAcroJet, a flight simulator for the 
Commodore 64 that allows users to pilot the BD5.J jet. The pilot 
competes in the decathlon of sport aviation, a competition which 
includes events like spot landings, ribbon outs, acrobatics, and 
other high-performance maneuvers. 

AcroJet features three-dimensional graphics and multiple radio 
and navigation instrumentation. Up to four players can compete. 
Retail price is $34.95. (MicroProse, 120 Lakefront Drive, Hunt 
Valley, MD 21030) 

Low.cost Software 

FROM THE FRONT 

Parents' Guide to 
Computers 

P arents unfamillar with computers as learning tools, yet 
concerned about their children's education, might benefit 
from Compuklds: A Parent's Gulde to Computers and 
Learningby Felicia Antonelli Holton. The book explains how 
computers are being used at different age and grade levels; 
how computers teach subjects like a.rt, music, math, and 
grammar; what computers offer handicapped or learning­
disabled children; and how to a assess the quality of computer 
education. 

Compukids: A Parent's Gulde to Computers a.nd Lea.rningis 
published by New American Library, 1633 Broadway, New 
York, NY 10019. It retails for $9.95. 

& tworx has released a new line of soltware called the Artworx Program Exchange. The Artworx Program Exchange consists of 11 
programs for the Commodore 64, each with a suggested retail price of $9.95. The programs are all original and range from traditional 
arcade games to mystery thrillers to family adventures. (Artworx, 150 North Main Street, Fairport, NY 14450) 

Co shopping 
on your Commoclor~computer 

free. 
Shop for bargains for on hour free on QuontumUnl(,'" 
the new telecommunications service designed for 
Commodore 64® and Commodore 128'"' computers. 
Pay for one month ($9.95) of basic service and get 
a free month of news, fun and information. 
You must have a modem and disk drive to use 
Quantum Link. If you don't hove a modem, pick one 
up at a retail outlet. Then hook up your modem 
and coll QuontumUnk on your computer 
(not your telephone). 

1·800-83 3-9400 a..uanrumL1nHTM 
fHl ( ~CONNK1 10t• 

tMOVOntvmllnli: k o trodomon:otOvon1umcompu1c, se,·wes. tnc.(I) ComrnodOfa. 
®commodora 6A and IM Commodofe 1,aoreuodCf'OOru ofCommod<)(e lloc1ton6c1o, ltd 
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Commodore Cany-AII 
T he Commodore 64 can be "portable" with the Systems Go Carry­
All. The case holds your keyboard, 1541 disk drive.Joystick, cables, 
programs and documentation. The Systems Go Carry-All features 
hinged foam panels to seaure and protect your equipment. These 
partitions can be removed to hold the Commodore 128 (without 
drive). 

The outside fabric is 1000 Denier Dupont Cordura nylon-the 
same materiaJ used in making bullet-proof vests. The fabric is 
lightweight, washable, and resists tears, stains and mildew. The 
interior 1in1ng of the Carry-All is 200 Denier blaok liner coated 
with urethane. The Carry-All ls insulated with waterproof one-half 
inoh closed-cell polyethylene foam, which has twice the Impact 
strength of standard foams. 

The case comes in smoke-gray or black. Suggested retail is $49.95 
plus $4.95 for shipping and handling .. (Systems Go, P.O. Box 
440723, Miami, FL 33144) 



U.S. DEALER ENQUIRIES, 

ALLIORO TICH 
J.~00 ,5A4 ,100 4 
In Ma11ae~u,t 1t1 
1,413 -'43 -~.t43 

MICRO.PACE COMPUJIRS INC. 
1-80!)-362 ,9653 
In llllnah 
1-217-356 -1884 

MICR0 -5'(5 DfSTR1BUT01lS 
1-800-5:77 -1738 
lnTo,ca, 
1-214-231·2645 



FROM THE FRONT 

Free Robot Software 
& vanced Program Technology (APT) of Palo Alto, California, recently released a free robot game for the Commodore 

64 and 128. According to APT, the company is making the program, titledActionauts, available free of charge because "enter­
tainment software should be more widely available and affordable." 

Each copy of the program makes copies of itself, and APT ls encouraging users to copy the program and share it with friends. 
A $3.00 registration fee provides interested users with complete documentation and a subscription to theActioneer ne,11slet­
ter. 

APT stresses, however, that the program is nevertheless copyrighted and is, therefore, not 1n the public domain. 
Actionauts is a set of eight programmable robots. It provides both entertainment and training in elementary program­

ming, and was designed by award-winning game designer Rob Fulop. 
The program is available free or at very low cost from many Commodore user groups or the following sources: 
Advanced Programming Technology 
Box 50246 
Palo Alto, CA 94303 
$10 includes software, documentation, registration and newsletter 

APT BBS: 415-322-3212 
Modem users can obtain a copy by downloading from APT's 24-hour bulletin board. 

Load.star 
4023 Greenwood Road 
Shreveport, LA 71109 
Available on the disks that contain programs featured in 
Commodore Power/Play and Commodore :Microcomputers. 

Ciet a set of encyclopedias 
on your Commodore®computer. 
unlimited use of the Academic American 
Encyclopedlo"' is just port of the learning fun and 
information you'll enjoy w ith QuontumLinl<,'" the new 
telecommunications service for Commodore 64® 
and Commodore 128"' computers. Get"t,.:: to "Z" free 
for one month when you pay for one month ($9.95). 
You must have a modem and disk drive to use 
Quantum Link. If you don't hove a modem, pick one 
up at a retail outlet. Then hook up your modem 
and coll Quantum Link on your computer 
(not your telephone). 

1·800·833·9400 Q.':!~!]:!l!!L'flK, .. 
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Amiga Releases 
A t1vision has converted two of the company's most popular 
Commodore 64 titles to the Am!ga. 

Hacker ls an adventure based on the accidental entry into a 
private computer system. No rules and no clues are provided, 
simply "Logon Please." In Mindshadow, the user takes on the 
personality of an amnesiac who has awakened from a blow on the 
head on a deserted island. He must determine how he got on the 
island, and more importantly, who he is. 

(Activision, 2350 Bayshore Frontage R-Oad, Mountain View, CA 
94043) 



~ CSA VER,51'BQSrNESS module can be
1
purcha ~

1
ed and usea ,independently , •r// 

or can f:>e Jinked 1n any combination to foiin a 0omplete , coo rdinated business system. 

VERSARECEIVABLES'" $99.95 VERSAlEDGER II'" $149.95 
'IIERSARE<."£1\/ABl.f.S .. • o complete menu drivei, .>ecoun1$ receivi,bte, lllllOicing, and VERSALEooER II'" is a complete accounting system that grows <IS your business 
monlhly ,1aremen1 g,,naratmg i)l$Wrn, It k~ep!I" tt~~k ol nil in/o~ .11011 related to who grows. VERSAU!oGER IP" can be used a& a slrnple ~r!!OMI aheckbook regi,ster, 
owes Y9U or Y!>Ur com~y roonw:, ~!xl ~lln 11ro(lf(I~ ~u1or'l)allc l:iil~ll9 lor past aue ac- expanded 10 a $mall business bookl<e~!ng system or develo~~ into a l~rg'e 
i:ounll. ~SARtc1;1VA8'.i:s ... Phnl$ a,I •l«~';l' shltcrtlcnts, lnvoiees,~n\l surrlrnary corporate general ledger system without any addi tional softwar e. 
repor11 and ci,n be luik~ with ValsAUOOEll II and \/ERSAINVENTollv • • VERSALEooER ll'" gives you almost unlimited storage capacity 
VERSAPA YABLES'" $99 .95 (300 to 10,000 entries per month, depending on the system), 
VEl!SAPAVABLES- 1$ de$,gned to keep ttack of current and aged payables, keeping YoU • stores all check and general ledger information forever, 
\n \QU<lh w,JI, i!ll, il)fonn,itiohfll$rd•ni.i how mllfh mone~ your·company ~. and co • prints tractor-feed checks,, 
wlt<,m, ~PA'i'ABl;PS"' m,imfaiJ\s,a COll)p,kite r;ecord oo ei!.eh vendor, pt,n.t$. checks. • l\andles multiple checkbooks and general ledgers, " 
check <tgljter.s', voucher4, transaction reports. all')d paVables tl:J)O(t$, ven<jor rep0rt.s/ • prints 17 customized accounting reports including check registers 
and more. With VEIISAPAYNll.£$ ... 1/0U ll<ln even let )IOUr computer automatically seloo . , • , 
which ....,uchers art' cot,,, p.iid. balance sheets, nlCOme statements, transacmon reports. account 

t· t' t V ERSAP AYROLL'" $99 .95 IS mgs, e c. 
VERSAPAVf!OIJ.~ is a po~ful and lOphl$tJ<:.:,t!'l<!, but l?l)$Y to use payrQll system that VERSAlEDGER 1r• comes with a professionally,-wriUen 160 page. manual de· 
keeps tr-<1ok ol /\II !lovernm~•lfir«Ju\red p/iyrotl\nforrr,l'liqn, Complete employee records signed for flrst,tirrie users, 'The VE!Wil:.EDQER IP" manual Wi.11 help you becorn.e 
are nla!nti>lhed, and oil nec:essary p;l)lroll c;.;lc;uiations 11re performed automac,cally, with quickly familiar with VERSAl..EooER Jr•, using complete sample dafa liles 
total$ di$played on sc1een for operator &pPtoval . A payroll can be run tollllly, automoti, supplied. on diskette and more than SO pages of sample printouts. 
~. Or the operator can Intervene co prevent a cl,eck from being printed, or to ~er 
inlormatlon on i~. If dcSired, totals moy be posted to the VERsAI..EOOER D'" syscem.. 

V ERSA INVENTORY'" J99.95 
V~RS;<l't<iVENTCiW'11s Ii l:t>mPJele \l!V~fllQl'jl w11fof siiS(c)"n lnat g(\11!$ YO\I i~ttm l ac~ellS 
ro &ta on any item. VER:i,o\fl<lva,/1'6/l'f" ljecpS rrad! o/ all infotm1>1ion tc .. ted to whac 
ilfm$ or4• ,n ~tock, out or stock, On backorder. etc., srores sales and p1Jclng data, alerts 
Yoll ...two ~n lltrm lab beb.l, a pre~t 11mcoor J)O!nl, and allo114 you co enter and princ 
imioices lf,,..ctt11or 10 link w,thtlw 1/r'RSAltf:c:avA!lUS" iyscem. IIERSAINvl:.NroRv-pnn11 
all nl/l'ded inventory h~!n\!IS, reports of items below r~'Ol'dcr point, Inventory val~e ,c­
PI>*', P(lriocl and ix:ar t1> d<1te ~~s r~l)Qtl~. pric~ hsl~, inventory ch0cJ<Hs1$, etc. 

50 N . PASCACK ROAD , SPRING VALLEY , N .Y. 10977 

FOR COMMODORE OWNERS ONLY! 
' Commodor e owners 011/y may now take 50% off our listed price of any 
module(s) from our VersaBusiness Series. All sales are final (our 
normal 30-day money back guarantee does not apply to sale items). 

To Ord er: 1, 
Writ e or call Toll-fr ee (800) 431-2818 
(N .Y.S. residents ea.II 914-425-1535) 

• add S3 lor shipping in UPS "" "' • add $5 10 CANADA o, MEXICO 
• add S4 lor C.0 .0 . or non-UPS a,eas 

~ 
• add p10po, po,tage ebev.hcre 

.,,;;;.. - ~ DEALER INQUIRIES WELCOME 
AU pnc;C1 ond 1poo!,caliolu 1ubjec1 10 char.go / D•uv•ry subj.,( 1 10 •v,,olot,Uuy, 



FROM THE FRONT 

Printer Stand 
A pha Electronics has announced a printer stand with two removable shelves to 
allow loading and storage of up to three kinds of paper or forms. The Ultimate 
Printer Stand eliminates the need to remove one pack of paper to replace it with 
another. 

Peace of Mind 
The stand, made of clear Plexiglas, measures 15 inches by 11 inches by 5 inches, 

and weighs five pounds. It sells for $69.00 plus $6.00 shipping. (Alpha Electronics, 
P.O. Box 1005, Merritt Island, FL 32952) 

S pectrum 1 Network has released the first in its Down-to-Earth soft.ware series. Titled Peace of Mind, the package contains four home 
applications programs for the Commodore 64. 

"Home Inventory" lets you input Item description, cclor, serial number and value for up to 200 persona.I belongings, and a "fact page" 
calculates the. total value of those possessions. "Credit Card Guardian" holds complete data on up to 60 credit cards, including account 
number, issuing bank or store, credit limit, current balance on each card, and telephone hotUnes to report lost or stolen cards. An "update" 
mode permits revised balances to be entered quickly and easily, and "credit status" page displays the user's total credit available, combined 
balance due, and monthly interest charges, useful for monitoring credit card spending habits. 

"Private Messages" 1s a file that handles up to 100 lines of instructions to family members, requests, sentimental messages, or other text 
to be entered and saved. "Vital Statistics" provides up to 50 pages of important facts about bank accounts, Insurance, investments, 
locations of will and safety deposit box key, Important names and addresses, and other facts of vital importance. 

Peace of Mind is fully menu-driven and uses one-key editing commands which are continuously displayed on-screen. It 1s available for 
$19.95. (Spectrum 1 Network, P.O. Box 7464, Burbank, California 91510.) 

Sample the latest software 
on your Commodore"computer 

free. 
Willi Quonrumlink,"' the new telecommunications 
service for Commodore 64® and Commodore 128"' 
computers. you con sample the latest software free 
for one hour. Now sample Quantum link's other 
services free. roo. A month of news, fun and informa­
tion is free w hen you pay for one month ($9.95). 
You must have a modem and disk drive to use 
Quantum link. If you don't hove a modem, pick one 
up or a retail outlet. Then hook up your modem 
and coll Quantum link on your computer 
(not your telephone). 

1·800-833-9400 a.uanrumL!flHr .. 
T)1t ( O~l CON,..CCT,0,~ 

hi! Ovomumlln .. Is o lrodcmo,~ of 
OV<>mum Comovrcr Sor\"lce$. ln<:.• Commodoro, 
-tt commodC>tc 64 ond JM conuooc,010 118 oro 
11odom01ks ol commOdote Uocrronlcs. Ud 
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The Works 

Fi rst Star Software has 
released The Works! 
A Complete Collection 
of Home Software for 
the Commodore 64/1 28. The 
Works/features 13 programs 
on one disk and retails for 
S49.95. It includes some of the 
most popuJ.:1.r home applica-

~ 
"'< 

F1mlly Finances 1 
Calondar l'ad 

' Addross Book • 
I Stock Por11olio fr 
I /i;,l.i! 

tions: Letter Writer . Graphics Painter, Typing Teacher, Music 
Composer, Calculator, Stock Portfolio, Loans fie Investments, 
Family Finances, Calendar Pad, Weights fie Measures, Address 
Book, Math Formulas, and Math Races. Each module has 
constant on-screen prompts as well as simple help screens. 
Eight of the 13 modules are integrated. 

The Works! comes with an 80-page illustrated instruction 
booklet plus a bonus, stand-alone' 'Quick Reference" card. 

(First Star Software, 18 E. 41st Street, New York, NY 
10017). 



You've just discovered the 
Eidolon-a curious 19th 
century machine whose 
inventor vanished without 
a tra.ce. Only his journals 
and sketches remain. 
They tell of an incredible 

magical realm-a maze of caverns populated by strange 
creatures noted as Creps, Biter Birds and Bottlenecks. 
And "intelligent" Guardian Dragons-who hurl colored 
fireballs of energy? 

The machine itself belies its quaint Victorian charm. 
For the Eidolon glows with the power of enchanted 
energy. It awaits, pristine and gleaming-perfectly 
preserved for over a hundred years by the powerful 
forces that propelled it and its pilot to another 
dimension. 

With the fascinating first-person point of view, you 

can climb into the pilot's chair and fly this mysterious 
magical machine. And the haunting fractal graphics 
take you de.eper and deeper into an endless maze of 
mystical caverns. 

An adventure so real, it'll make you wonder: What ever 
happened to the Eidolon's mysterious inventor? Only the 
adventurous of spirit will know his fate. The Eidolon­
scientific curiosity, or passport to a magical dimension? 

(64/121 lrut lffll 

1043 Kiel Ct., Sunnyvale, CA 94089 

• S.. -..n, nwkd bo>ts lo< dct>d• 
Nol><U(hao<nters.,,vy.~ 
....i, Dt<. 31. 1965 ()fr.t.al .,.Jo 
;.,111,ble IIIC lW,lt,rio,,ittn1 dukn. 

Striltegy fiilmes tor the Act/on-fiilme Player* 



Introducing Quantumlink:M the only official 
(=Commodore®-supported on-line service. It will expand 

your 64's universe further than you ever imagined. 
Now you can take your computer 

beyond the limits of software programs. 
The new Quantumlink™ on-line service has 
been specially designed to turn your 
Commodore 64® or 128™ into a powerful 
"tele-computer." All you need is a disk drive 
and a modem to access hundreds of useful 
features. 

Here are just a few of the services available. 

EXCITING SOFTWARE 
• Preview top new software before you 

buy it. 
• Get hundreds of public domain programs. 
• Read accurate, insightful software reviews. 

HOT COMPUTER INFORMATION 
• Exchange messages on bulletin boards. 
• Get fast answers from Commodore 

computer experts. 
• Read exclusive Commodore reports. 
• "Ask Commodore" and get a quick reply. 

• Participate in on-line seminars and 
discussions. 

• Join Commodore's nationwide user group. 

MAKE NEW FRIENDS 
• Chat live with users across the country. 
• Send and receive electronic mail. 
• Find partners and play chess, hangman 

and other games in full co/or 

Quantumlink's full color. easy-to-use menu. 



STAY INFORMED 
• Access Grolier's Academic American 
Encyclopedia :M 

• Read USA Today™ Evening Update. 
• Get the scoop from RockNet™ news, 

Hollywood Hotline;M Soap Opera Update. 

FROM HERE TO INFINITY 
FOR ONLY $9.95 A MONTH. 

New Quantumlink is the lowest priced full 
service network. For only $9.95 a month 

If you have a modem: 

Wh('1'l you s19 n up for ,ln ,ldd111onnl mon th 

Now, getting on-line with Quantumli nk is easier 
than you ever imagined. If you have a modem, we'll send 
you the Quantumlin k telecommunications software 
and w hen you sign up for a month, we w ill give you the 

you can expand your Commodore's uni­
verse with a whole range of Quantumlink 
services. And, you can access many fea­
tures including the encyclopedia, software 
catalog, USA Today, entertainment news 
and trivia quizzes as often as you like, for 
no extra charge. Special "Plus" services cost 
only 6~ per minute. But, your first hour of 
"Plus" time every month is free. (No sur­
charges for communications or 1200 baud 
access, either!) 

If you don't have a modem: 

w twn you \19n up for t1 month~ sNv1<r 

second month of service free. 
If you don't have a modem, we'll send you a 

Commodore 300 baud modem and the Quantumlink 
softwa re free when you sign up for four months. 

Commodore, Commodore 128 dnd Comrnodote 64 arc tr,,dprn,v~s ot Cormlooo<e Ekxtronu Luruu~t Ouantumln• ,s a traoe<r,l'I of 0,.Mnturn CQn'l)Utt< Ser.<.~ l<X Ac,,cfn Arnt-, <,tn 
fnry<loP,l<hJ ,s J tr.Jd<,m.,rl. of Grolier Electr<ne Publ,shorlrJ ''" USA Todaf ,s a tr,Kl,>mar~ of c.mr• •n Co Inc Holl,,·;QCY! Hoth11•" ,l lfdd,•ncar. of ttol11,,oot 1·01• ·~· ,----------------------------

[}
, I I ::I nr1 I IT"J / 1 n If o I HAVE A MODEM. Please send me the free Quantumlink I U I.I I I I ' 1.11_1 I J._ I I 117 TM telecommunications software. I understand I will be charged 

The Commodor e" Connecti on the first month's fee of $9.95, and will get the second month 
I fr~~ 

Narne-- - - - - ------ - -- - -

/\ddress----------------
Coty State--------

7,p fvt- Phont'-------
0 I NEED A MODEM. Please send my free Commodore· 300 

baud modem, and the Quantum link software. Charge my 
credit card $39.80, to cover the Quantuml ink $995 monthly 
fee for the first four months~ 

Credi! Card U MasterCard O ViSil 

/\eel NO.----------E~ p D~te----
Signatur(' _____ ____ _____ _ _ 

2 WAYS TO ORDER: 
BY PHONE: 
If you have a modem, you can register on-line for fastest 
delivery! Hook up and call 1-800 -833-9400! If you need a 
modem, call 1-800-392 -8200, and ask for Terry. 

BY MAIL: 
Mail card or this coupon to Quantum Computer Services, Inc., 
8620 Westwood Center Drive, Vienna, Virginia 22180. 
·H youu \ 11 ,rior('I than lh<' 1ndudt."C.I 1 hout ot Plu<; \rtvrco,r ,lc hmt'lfl1h ~ou w,lll>t t,11f,~>(J 101 1h1•<'1.ll ,l t1mr 
Off.r v,1l,1l 1n(on11nrnral US lor new 1uh\C11hN< nnly hnrr<•• 6/30/86 



liAfflE REVIEWS 

Great 
American 
Road Race 
Computer: Commodore 64 
Publish er: Activision 

2350 Bayshore Frontage 
Road 
Mounta in View, CA 
94043 

Medium: Disk 
Price: S29.95 

A, other car race game. Round and 
round and round . Sec wh o can finish 
first. I lo hum . Ope n the box , load the 
program, and surprise! It's a great 
game: Realistic sce nery, varied weath · 
er, and simulated day/n ight drivin g! 

Check out the field of comp etito rs. 
With names like Daring Dan, Move 
Over Mary, Jct Engine Jim , Jersey Jes­
sica and Jump -Start John , these folk 
should be some competition. There 
arc even eight different groups to 
driv e against. When you're on thc 
road , they're all around you. Each 
dri v<.:r has his own driving habi ts :md 
best times. As you navigate acros s th<.: 
countr y, th<.: competition will either 
pass or lag behind, depending on how 
fast you arc going. If you aren't kecp ­
ing up with Very Fast Vicky's best 
time , she' ll pass you in a cloud of dust. 
Figurativ ely, that is. Since you have to 
stay on the roads, there isn't much 
dust. 

The re arc four possible trip s: Seat· 
tic to Miami, Los Angeles to New 
York, San Francisco to Washington , 
and the U.S. Tour . Each trip has sever­
al legs. You can takc alternate routes 
if you ,vant to avo id bad wea ther con ­
dition s. To win the U.S. Tour , you 've 
got to pass through every major met · 
ropolitan area in the U.S. 

Th e con tr ols are quit e re alistic. 
You've go t a speedo meter and tacho · 
m<.:t.er, plus other readout s to make 
c ru c ial information imm ediatel y 
available . Using the joystick , maneu­
vcr you r car thro ugh traffic. You r rac­
er has four gear s and you must change 
them as you race . The engine whine 
isn 't as realistic as it could be , but it 
took me only a short while to get the 

18 FEBRUARY/MARCH '86 

You've got to go fast to win this cross­
country race, but watch out for the "bears." 
Being stopped for a ticket wastes time. 

hang of when to shift. When your ta­
cho meter gets to 9,600, it's time to 
switch up . Watch your gas gauge, be· 
causc pushing the car to the next gas 
stat ion can be a pain. To avoid run­
ning out of gas, stop period icaJly to 
fill up. Gas stations are spaced about 
I 00 miles apart. 

One important dashboard accesso­
ry is you r radar detector . When 
there 's a ''bear" ahead with his radar 
on, a warning sound s loud and clear. 
It contin ues to clang until you pass 
the offending cop's car. But be careful 
you don't go by too fast, unless you 
thi nk you can ou trun him , that is. De· 
ing sLOpped results in a ticket, which 
}' Ou have to wait for. \Vhile you wait , 
you're losing pr ec ious time. In this 
game , you've got to average more 
than 140 miles per hour , so you don 't 
have time to chat with law enforce· 
m<.:nt officials. The dash board also 
include s seve ral timin g indicat0r s. 
One shows the time elapsed so far in 
the rac e and another the real time for 
your present leg of the race. 

A countdown clock starts at the be­
ginnin g of each leg and shows the 
amount of time l<::ft to reach the nex t 
sto p on your journ ey. Th is reflects 
the fastest time of the slowest com­
petitor in the race. To avoid disquali­
ficat ion, you must beat this time . 
Whe n th e clock reaches zero , you're 
disqualified and the race ends. As the 
clock approaches zc ro , a warning 

bee per co unt s down the final scc · 
onds. Yet another "cou ntd ow n" de ­
vice shows the miles left to reach 
your de stinati on . Using the numb ers 
on these two indicators , you can fig­
ure out how fast you've got to go to 
get th <.:re in time. If you 've got more 
than I 00 miles to go and less than an 
hour to get there , you betCer be do ing 
more than 100 miles per hour , or 
you 'll never make it. 

Ille sce nery for this game is amaz­
ing. 'Ill e road races along in time to 
your speed. In most cases ,the sce nery 
has enough identifying elements to 
m:Lkc it interesting. Road signs, <.:ac­
tus, barn s, tr ees, piles of snow and 
other feat ures dot the landscape. Icy 
road cond itions accompan y the snow 
drifts, so you have to watch out for 
skid s. Wet roads co ntain slippery 
patche s, as we ll. 

Unfor tunately, for an experienced 
road hopper like me , there are a few 
inconsi sten cies. First, the road s ap­
pear tlat. And where are the deer and 
the ant elope? We're talking "heavy " 
Rockies herc. No one does a trip like 
that at more than 100 miles per hour. 

The race also diminat es city traffic. 
'D1is means, however , that you avoid 
sleeping. And tho ugh the simulation 
of day and night reinforces the length 
of time cross country trips really take, 
it would be nice if drivers stopped to 
eat occas ionally. When you bypass 
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GAfflE REVIEWS 

• Rescue on 
Fractalus 
Computer: Commodore 64 
,Publisher: Epyx. 

104'3 l<iel €o ur t 
Sunnydale , CA 94089 

Medium : Disk 
Price : Not available 

Resoue on Fractalus is a chaikn g­
iog game with a great plot. TI1c ex_. 

ecution ,is good , limited only by the 
sp eed with which the Commodore 64 
can handle information. This p rogram 
definitely pusht:S the 64 to its limit . 

As ~1 pilot of a Valkyrie fighter plane, 
you must rescue do~cd pilots from 
the planet Fractalus. 111e mountain · 
ous terrain hides gun emplacemen ts, 
so you must take evasive action to 
avo i<J being shot down . A loqg-range 
scanner show$ distance and relati ve 
direction of down ed ships. To r escue 
a pilot, you must land within runnin g 
distance of the disabled flyer 's plane, 
lower your defense shlcld s, and let 
the su:anded pilo t aboard by opening 
the airlock. 

Before your Val,kytie l~mds, howcv­
ei:, hover a bit while looking for the 
downed ship. This is a good idea, be · 
cause a stranded vehicle may house 
aliens wh o have already killed the pJ· 
lot J,f the Stranded ship Is on tbc dis­
play screen, you can watch the ap­
proac hing pilo t. Aliens (s rrangt:ly 
enough) are green and easily distin­
guished from the good guys, as long; 
as the strand ed ship is in view. 'lf you 
can 't see the: approachi ng pilor/allcn, 
it's a good idea co wait until he knocks 

, at the airlock before Jettj11g him in. 
,Aliens don'c knoclci they jump up and 
bang on your front view sc reen. Rais­
ing your shields is the easie.'i"t w ay to 

the cities, you also bypass gas station s, 
so you have to always fiJI up on the 
road. 

If you overshoo t a gas pump , it is 
impossible to back up. If you blow 
your engine or run out of gas, you 
have to push your car to the nearest 
gas station . (But then , you deserv e it 
for neglectin g your car .) 

You also have to avoid hitting the 

As a pilot of a 
Valkyrie fighter plane, 
you must rescue 
downed pilots from 
the planet Fractalus 
in this Star War.5-
style game. 

kill them. 
Each pilo t you pi ck up has a powe r 

pack Wbo se energy is added to your 
fuel supply once be ge ts in. One 
down ed pilot ,is an ace. Besides rack­
ing up 1...'Xtra J?Oints, he also bas even 
-more energy in his power pack. 

'Jb e instrum enl-display panel for 
tbe Valkyrie fighters is gi:cat. Similar 
to au airpl ane's contr ol pan el, it 

1shows altitud e, fuel , artificia l botizon , 
speed, direction , wing clearance , and 
a weapons targeting sco pe. ro fac t, 
there are targeting sco pes for both 
coarse and fine control. 

One thing you must always keep in 
mind is the loca tion of the mother 
ship. The Valkyries are launched from 

oth er cars. A collision redu ces spe ed 
and may cause you to spin off the 
road. There does n't app ear to be any· 
thing you can do to cause a fatal 
crash. Even co lliding with a big truck 
only slows you down temporarily. 
The realistic sound when passing an­
other vehicle adds a nice touch . 

All in all, the game is really enjo y· 
able. The scenery is nice,and even at 
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an orb itin g ship and must ret urn 
there to get more fuel. A light on the 
panel lets you know when sht:'s back 
in the area. Normal flight uses a mini · 
mum of fuel. Hits taken by the: shields 
drain a lot of powe r, so try to avoid 
gettin g hi t. Again , · evasive ac t ion 
helps, and one of the indicators on 
the display panel reveals when enemy 
gun s a rc homin g In. A wa rnin g 
bleepci: sounds as the enemy pre­
pare s to fire. You're parti cularly vul­
nerabl e as you approach the downed 
pilots. Taking a spiral trac'k may help 
yo u avo id puni shm e nt to yo ur 
Shields. 

The display panel also lets you 
1Q1ow how many enemy units have 
bcen destroye d (gun emplacements 
and Kamikaze flying saucer s) and the 
numb er of pilot s left to pick up. 
Should yo u meet your quota , tne 
Grune Rev iew num ber w ill reflect 
how many extra pilots you've res­
cued, 

Whil e all the scree n information is 
very helpful , it docs slow exec ution. I 
also can't imagine anyone being able 
to handle one of these fight ers at 
more than medium thru st. Hitting the 
gun emplacements is a real chore and 
takes a very steady hand . Although 
you, don't have to take out the gun 
emplace ments to gee to the pilbts, en­
emy guns will be trained on you all 
the way. 

The documentation is great. The il· 
Justrations are some of the best I've 
seen. Strangely, the Valkyrie fighters 
arc dead r ingers for the United States 
Air Force SR-7 1. reco nnaissance plane, 
except fo.c the laser cannon mounted 
behind the nose wh eel. 

Is it a fun game to play? Yes. Is it a 
little frustrating? Y es. Will you like it? 
Well, how do you fee l about Star 
Wars·Styk sh.oot 'em ups? If they score 
higb on your Use, get Rescue on Prac­
ta lus. You'll be happy with it. ll 

200 + miles per hour , the program 
keeps up with you. ( It's difficult to 
avoid hit ting the co mpetit ion at such 
speed s, but you can travel that fast.) 
Since the o ther driver s usually aver­
age close to 140 miles per hour, it 
isn't exac tly easy to beat them. 1ne 
first time you finish the race in one 
piece , it's sure a great feeling, even if 
you are in last place. ll 
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liAfflE REVIEWS 
Star Rank 
Boxing 
Computer: Commodore 64 
Publisher: G:unestar 

I 302 State Street 
Santa Barbara, CA 93 10 I 

Medium: Disk 
Price: $29.95 

M any peop le think boxing is un­
nt:cessary aggression. Oth ers claim it 
is a form of classic art . Now, regard ­
less of how you feel, you can jump 
into th e ring and go a few round s. In 
Star Rank ll ox in g, you start as a rook­
ie boxer and work your way up the 
circuit. There are no Rocky matches 
here. 

First you must create you r fighter 
pr ofile. Start by naming him. Then 
choose his race , the co lor of his hair 
and shorts, and his style of fighting 
( boxe r, slugger. or dancer). 1--ist ofa ll, 
choose his image: a fireball with a hot 
temper or ea!)-y-going nice guy. 

From this information , the comput· 
er gives you a complet e profile. This 
profil e includ es four arc::as of perfor · 
manc e and ability: enduran ce , stam­
ina, strength and agility. Each has four 
o r five lev<::ls, from rock bottom 
( poor, weak , feeb le, sluggish ) to peak 
of performan ce ( massive , might y, 
awesome, lightning ). The game appar ­
ently picks these levels randomly , at 
average or below. This adds an ele­
ment of strate gy Lo the game by forc­
ing you to compc::nsate for weak areas 
and concentrat e on strong poinL5. 

In addition , the profik lists your 
"best punch, " your recovery (slow is 
the only one I've seen ) , and your art i· 
tud c ( negative- cp nvinced ).\Then )' OU 

bcgin, your reco rd is always no wins, 
no losses with no earnings and a rank­
ing of 19 ( out of 19). Now you are 
ready to fight. 

You can fight the boxe r directl y 
below you in rank or ei thcr of the two 

ahead of you in rank. Be pr epared for 
some tough fighL5 right from th e start. 
'll1t.: number of rou nds for the fight, 
the pur se and wee ks to train are also 
displayed. Once you have selected an 
opponent , his profile screen is dis­
played for you to exam ine. If you 
don 't th ink you have what it takes to 
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Keep your cool 
anct maintain 

con'tro~ or · 
you'll be on 

your back 
before you 

know it. 

beat him , you can refuse to fight. If 
you acce pt the fight, then you go on 
to the train ing camp. 

You get between six and twe lve 
weeks of training for a fight. You can 
dividc your trainin g into five areas: 
roadwork , light bag , weight s, spar 
time and heavy bag. You arc simply 
making a strategic choice here , so 
after the weeks are allocated , you 
proceed dir ec tly to thc first round of 
th e fight. 

In the Ring 
Now every thing comes rogethcr. 

Th e sc re en di sp lays the curr e nt 
round , the three-minut e clock and 
the fighter s' names. ·n1e music quiets 
and aU you hear is the background 
noise of the crowd and the hitS and 
swishes of the boxe rs. You can throw 
thr ee punches (jab, bod y and cross) 
when the fighters arc cons idered out -

The Ropes 
.Here a.re some bin t:S (o help you 

make it to the top. 
For .some sorely needed 11parring 

practice , use this idea : Choo se a two· 
player game and select one of the low 
ranking boxczi:s t @ be your fighter 
witb Boris Nikolenko as the seco nd 
player (yo u will need to do some 
joyst ick po rt swapping ). Train the two 
tigh,FCrS a1,1y way ')'O U'd like. Onc e i(l 

the ring , let 'ol Boris just stand there 
while you pr-.ictice pun ching. Get a 
feel for: the co mpu te r's auto·ddensc , 
tl) e way your enduran ce decreases , 
how hard jf is to ,.knoclc SOJllCone out, 
and the dJ.tferen ce betwee n outside 
and ins ide. 

Put a maximum numb er of weeks 

RIMl:WE D llY JIM GRACELY 

side, and four pun ches ( hook , cross , 
upp ercut and body) when the fighter s 
are inside. Punches are joystick-con­
trolled and the computer hand les all 
you r foo twork. Leave thc joystick in 
thc rest position and you enter auto· 
defense. 

You have two ways to win a fight : a 
knock-out or a dec ision. A knock-our 
oc cur s when yo ur oppon ent goes 
down for a count of ten. You earn a 
technical kno ck-out ( TKO) when you 
knock th e opp onent down thre e 
times in a round. The judges award 
ten points to the boxer who "wo n" 
the round and eight point s to the los­
er. Thi s is based on number of 
pun ches thrown , as we ll as hits and 
misses. If neither fighter has been 
kno cked out at the end of the speci ­
fied num ber of round s, thc boxe r 
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into one training area rather tl)an 
~--p.reading tb em am~mg thr ee or four . 
For the first couple of fights, put all 
you r time into roadwo rk (fo r endur ­
ance). 'llti s lets you stay in d1e fight 
longer, eve n if you' re ge ttin g hi t 
more. 

Timing and diSt}mce are both very 
impor tant. When the boxers sep arate , 
they are usually just beyond the out­
side range. Hold your fir e a momen t 
until yo u .sec th eir positions shift 
slightly, then be ready wi th a quick 
body/cross combin ation. 

lf you' re punc:hing inside and your 
opponent st-.irts backing up, release 
the fire button. You'll sw itch from in ­
side LO out:Side punches and p robably 
get in a couple of good puncht:s . m 





liAfflE REVIEWS 

3-in -1 Football 
Computer: Commodo re 64 
Publisher: Lance Haffner 

P.O. Box l 00594 
Nashville , TN 3 7210 

Med.ium: Disk 
Price: $29.99 

3 -in-l Football is different from 
any comp uter football game yo u've 
eve r played. lt is an all-text contest 
with seve raJ strong featu res , a coupJe 
of fumb les, and a w hole lot of accu­
rate stati stics, all for a very modest 
price. 

Real player s from NFL, USFL or co l­
lege teams are used, and each contest 
is more of a stati stica l battl e between 
teams and their players than it is a test 
of strateg ies. Statistics are available 
for over 400 co llege teams , l 67 of 
which come with the game. There arc 
also statist ics for 488 NFI/AFL teams, 
w ith 28 on the game disk. Finally, 
there are seats for 18 USFL teams, all 
of w hich come with the game. This is 
a total of over 900 teams that have 
stat istics available. Additiona l team 
disks m:ty be ordered separately. 

Given th at at least one footba ll 
game curr entl y on the market se lls for 
S99 and offers only the cur ren t set of 
NFL rosters, you might expect the 
cost of the game and all the po ssible 
teams co cost at least that much. Not 
tru e! You can have all 900 of the 
teams and the game for a grand tota l 
of S66.99. Th e co llege teams of the 
past go aJJ the way back to the 1959 
Syracuse team and th e NFL goes back 
to the 194 I season. 

Some of the possib le match-up s arc 
incredibl e. For instance , cu rr en tly on 
real -life Monday Night Football , you 
can sec O J. Simpson and Joe Namath 
together as comme ntat0r s. In thi s 
software, howeve r, they are together 
on the field again, either at the co lle­
giate level (Alabama vs. USC) or as 
pros (Jet s vs. Bills). 

'lh ere is also a disk available to cre­
ate your ow n team. If you'd like to 
learn how to create a team of yo ur 
own, the disk is only S10. With it, you 
can put toget her a team that has 
Broadway Joe and The Juic e in the 
same backfield. 
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Football, you can ;ttr,r-i-s ~~" » .~ 
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With most footba ll games , you run t-:z 
one play for two yards , anod11::r for 
four, a litt le sw ing pass for four more , 
and you've got a first down-no que s­
tions asked. With 3-in-1, you gain 
yards in tenths . Using the same exam­
ple , you might get 2.2 yards on the 
first play, 3. 7 on the next, and 3.8 on 
the short pass. Usually tho se figures 
are round ed to 2, 4 and 4, and you 
have a first down. In this stad ium , 
though, you are still .3 yards shy of 
the necessary yardage and faced with 
a Don Shula-like decision . Do you 
kick it away and count on the defen sc, 
or do you follow the advice of th e 
thousands of fans? Here th e choice is 
yours. 

Th en: are only 14 different plays 
yo u can ca ll on offense and only six 
defe nsive formations. TI1at is slightly 
limi ting. Some would also ca ll the 
lack of grap hics a flaw, but to the rea l 
football buff, it does n 't reall y matt er. 
Memory can give an acc ura te repla y 
of what a Te rry Bradshaw-to-L ynn 
Swann touchdown pass looks like, or 
how it hurt s to see a favor ite runnfo g 
back ht:ad for a hole in the line on ly 
to be ea tt:n up by the "Monste rs of 
th e Midway." 

If you choose to play against the 
com pu te r, the program has on ly an 
ad eq uat e co mputer coach . It isn 't so 
much that he's pr edictabl e, but he is a 
litt le unimag inat ive, so it is fairly easy 
to beat the comp uter . You should win 
about 60 perc ent of the games if the 
te,tms arc balanced. But cons idering 
that a hum an opponent isn't always at 
hand whe n the mood strikes, this fea­
tur e is we::lcome. No thing can beat the 
exc itement of crushing anothe r team. 

The biggest flaw comes from the 

' way the program se lects w ho will 
run , throw or catch the ball on a giv­
en play. For instance , last year 's In­
dianapolis Colts used three quarter­
backs: Mike Pagel , Art Schlichte r and 
Mark Herrmann . They never play aJI 
three in a game , but in this program , 
you wi ll most like ly use all three ev­
ery game. That 's because the program 
picks who throws a particular pass on 
the basis of the percentage of passe s 
each quarterback tosse d during the 
seaso n. That same patt ern is trut: for 
ball ca rri ers and rece ivers. 

Howeve r, this mean s that w ith a 
crucial third -down play lace in the 
game, you never know for sure who 
will carry , throw or catch the bal l. It 
is frustrating to say the least , but 
again, it's necessary to get stat istically 
accurate resu lts. Otherwise , a coach 
co uld take a quarterback who was 
w'icd very littl e but had a high co m­
pl et io n percentage, and use him 
mu ch more than he would ( or could ) 
have been used in rea l life. 

Time is kept in a most believab le 
fashion. In the final two min utes , you 
:u·c given the opt ion of ca lling timc­
o ucs, go ing into a hu rry-up offcnsc, o r 
throwing some side lin e passes to 
move the ball , but not the clock. 

Give n some limit ations , 3-in- l 
Footba ll is a so lid game, one that as­
sure s you endless hours of gridiron 
glory and satisfaction. ll 



p It takes all kinds to make 
a galaxy interesting. Like 

• you, a techno-scauenger. 
Your kind are out to get 

5 rich scavenging Ancient 
i technology. And now 
c ~ '" you've found the fabled 

Koronis Rift- the weapons testing grounds of the 
Ancients. The chance of a lifetime awaits you. 

Abandoned war hulks litter the Rift-c rammed with 
exotic weapons and technology. The lifelike fractal 
graphics take you to this mythical land of the Ancients. 
The mind's-eye point of view puts you right in the driver's 
seat of a Surface Rover. A hulk looms before you-
your mind races, feverishly planning a strategy. What 
weapons do you need to survive? What technology will 
fetch the highest price? lf you can pack your battered 
Rover full-you11 be rich beyond your wildest dreams. 

But it won't be easy. The Guardians-genetically 

engineered mutants- stand watch over their creators' 
technology. And they deal swiftly and ruthlessly with 
characters like techno-scavengers. 

But you've got a plan. lf you and your trusty Science 
Droid can scavenge the right combination of weapons 
and technology- and get off the planet alive- you'll 
make it big. Destroy the Guardian base and you1l even 
be a hero! The treasures of the Ancients are yours .. . 
if you've got what it takes. 

(64 / 121 ATll l APPLE 
KDronls Rtfl 

ffJEJl..YX: 
1043 Kiel Cl., Sunnyvale, CA 94089 
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liAfflE REVIEWS 
Statis Pro 
Baseball 
Computer: Commodor e 64 
Publisher: Avalon Hill 

Microcomputer Games 
4 51 7 Harford Road 

Medium: 
Price: 

Baltimore , MD 2 12 14 
Disk 
S35.00 

One of the many quality selections 
that have com e to bat latel y is Micro­
co mputer Games' Stalis Pro Baseba ll, 
a Co mm odore version of the:: pop ular 
Sports I ll11strated -endorsed boa rd 
game c rea ted by thei r parent co m­
pan y, Avalon HiU. This program is a 
statisti cian 's dream , a game tha t al­
lows the user to reli ve past pennant 
races, revi ve curr ent rivalries , or cre­
ate fan tasy mat ch-ups. 

Th e program is divided into two 
stages, each of w hich is loade d sepa· 
rately . The gut s of the challenge, in­
cluding the ru les and con tes t pro ce­
dur es , are sto red on th e game disk. 
O nce this is boo ted , the diamo nd bat­
tle:.: of your choice is the n begun by 
inserting the team di sk. Inclu ded in 
this pac kage is a specia l file, entitl ed 
"Famous Teams ," which pairs some of 
th e mos t notabl e squads of all time. 

Witness again the seven-g ame Sub­
way Serie s of '55 , in which the Brook­
lyn Dodge rs finaUy won their first 
champion ship . O r see if yo u can 't 
chan ge a page in histor y by reve rsing 
the 1-0 shutout that brou ght the San 
Fran cisco Giant s to defeat in the de­
ciding game against the '62 World 
Champ ion Yankess . For th e more cur ­
ious fan, wh y not clash the Babe and 
his 13ombers of '27 w ith a yo ung Pc.:te 
Rose and his '75 Reds. Or se t up 
"Dizzy" Dean and Fernand o Valen­
zuela in a classic afterno on pitch ers' 
du el. It's all here at yo ur fingertips on 
thi s fascinating disk that cov er s 20 
teams, includin g a Hall-of-Fame team 
from both the American and Nationa l 
league s that read s like a roll call fro m 
Coo pcr stown . 

For participant s who like co keep 
thei r cleats planted a littl e more firm­
ly in reality , alternate disks can be 
p urchased to accuratel y replay action 
from past seasons. The se floppy dug · 
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Statis Pro Baseball is a 
statisticians dream, a 
game that allows the 
user to relive past 
pennant races, revive 
current rivalries, or 
create fantasy match­
ups. 

outs hold entire Major League ros­
ters and performance s of all 26 teams 
for four yea rs (i ncluding '82 -'84 ), al­
lowing you to test your manage rial 
skills against the result s tallied by the 
real guys. Everyone co mplain s about 
the lackluste r leade rship ex ploits of 
their favorite tr oo p. Now there is the 
chan ce to do som ething abo ut it! 

Every pla yer from every team that 
co mes to the plate has gone throug h a 
microscop ic inspectio n and eva lua­
tion . Bau ers arc:: not on ly rat ed in 
areas Ii.kc battin g average , fit:lding 
percentag e, on-bas e speed, and sto len 
base s, but the y arc also checke d in 
so me obsc ur e ca pacit ies such as 
walk s, strik eo ut s, arm pow er, c lutch 
hittin g percentagc , clut ch clcfcnsive 
range , and numb er <>f tim es hit by a 
pitch. And out on tl1e mou nd , the 
sc rutin y is no less intense, with pitch­
ers measured in a tota l of 17 differe nt 
categories. 

The actio n is portra yed on a simpl e 
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sc ree n whi ch is co nstant ly upd ated as 
the drama unfolds. A top strip tra cks 
t h e innin g-by-inning sco re with 
tcams, run s, hits and errors . Cente r 
sc ree n ho lds the diamond rep rese nta · 
cion, and provides a barrage of sta ts 
and facts for every pitcher , batter and 
runn er involved in pla y. And just be­
nea th th is sits a message box, which 
ex plain s th e outcom e afte r eac h 
sw ing of the bat. 

The graphics are unpr e tenti ously 
spar se and animatio n is nonexi stent , 
but then, the visual display is reall y 
on ly a bookkee ping aid to all the off­
sc reen coaching battl es initiat ed by 
the offens ive an d defensive input 
co mmand s. Should you steal, squeez e, 
o r hit and run ? Would the defen se be 
be tter off wa tching for the bunt or 
staying at doub le-play depth? Who 
w ill repl ace our catc her if he is in­
jur ed in a home plat e co llision ? What 
if your bes t hitt e r argues a call and 
gets ejected? Th ere are eve n rain -outs 
that have to be res ched uled. It's all 
here, and for better or for worse, 
th rough a five game se ries or a full 
blow n season , it's on your should ers. 

Statis Pro Baseball may not break 
any new ground , but it covers its 
bases well. Whet her using the Famou s 
Tea ms di sk, the additional yea rly 
disks, or crea ting your ow n imaginary 
t e am b y us in g th e s t e p-b y-s t e p 
inst ruct ions, this is as real a baseball 
s imulation as anythin g on the ma rket. 
And w ith alJ the strik es and contro­
versy that have riddl ed the "old ball 
game " over the last year, this may 
soo n turn out to be the only way to 
play a complete season . DI 



Featuring lnsranrly d 
graph ics, Joysricl~ dri;aw~ animated 
rexr inpur. This unusu en icons and classic 
you inro rhe drea al adventure rol~es 
wond er through t~ w50orld ~f Sleep. You 
wonderfu l e weird and 

locarions 
1 1 

' ' · 

seel~ing 
on escape 
from your 
nightmare. 

MA51E~T~ON\C HA VE 
ooNE \T AGA\N\ 

Bringing you an odded dimension tor your 
Cornrnodore 64/ ~ 25 with these two 

ourstonding programs on Disc. Z:u1 ond 
The Gates of oawn for the incredible price of 

only $9 .99 each. 
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Stunt Flyer 
Computer: Commodore 64 
Publisher: Sierra 

P.O. Box 485 
Coarsegold , CA 93614 

Medium: Disk 
Price: S24.95 

Just when you think yo u know ev­
erything about tUght simulat ors, along 
comes a program that prov es you 
wrong. ln this case, the program is an 
engaging new simulator from Sierra , 
called Stunt Fly er . 

Admitt edly, th e Pitt Specia l, on 
which Stunt Flye r is base d, is not a 
Mach 2 aircraft. No SAM missiles will 
come your way , and ther e are no oth­
er planes trying to shoot you out of 
the sky. Yet, after trying to perfec t the 
Hamm erh ead man euve r , yo u may 
find yourself longing for the simplic­
ity of a high -speed dogfig ht . 

You mu st read th e instru c tio n 
book. It is the equivalent of ground 
school , teaching you the basics of 
your four contr ol groups , the princi­
ple s of aerodynamic s, and the mo ni­
to rin g of ai r c r af t p e r fo r ma n ce 
through the instrum ent panel. 

Filled wi th d iagrams, th e docu men­
tation teaches yo u four basic maneu­
vers and how to put them together to 
form mor e complex stunt s. In the 
end , yo u'll eve n learn how to draw an 
Aresti Card , a kind of shorth and lan­
guage stunt flye rs use to outlin e eac h 
maneuver in a sequ ence. 

From the main me nu , yo u may 
choose to wa tch an airshow or go 
straight into aerobatic training . 
Should you choo se the trainin g, you 
will have to choos e betwee n doing a 
specified stunt or simpl y flying frce­
form. Free -form is recom mended for 
beginn ers as a mean s of ge ttin g the 
feel of the co ntrol s (keyb oard or joy­
stick). 

When you choos e a sp ecific stunt , 
yo u'll be pr esen ted with a menu of all 
the class ic stun ts. Choose one, fly it 
the way you feel it should be done, 
and th en watc h the instant replay, 
though it isn't really instant , since you 
must take into account the speed of 
the 1541 and the conv olutions your 
comput er must do as it tries to ar­
range yo ur wild flying. 
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After trying to 
peifect the 

Hammerhead 
ma,neuver; 
you may 

find yourself 
longing for the 
simplici'ty of a 

high-speed dogfight. 

Until this point , yo u have an out · 
th e-windsc ree n view , with your in­
strum ents neatly array ed before you. 
The Immelmann you just tried went 
smoothly- a piece of cake. But now 
you must watch your self from outside 
the aircraft. You are force d to ·watch 
each exc ru ciating rum and gyration 
until yo ur wings fall off and you nose­
first into the dirt . You may the n wat ch 
the stunt again, have it judg ed , or see 
how an expert perform s. Or you may 
go back to the main menu and try 
again-th e old pilot 's cur e, see n in 
co untl ess B-movics, for helping th e 
roo kie overco me his fear. 

Now perh aps you are an expert , or 
som ehow managed to sco re at least 
50 points . If that happen ed, choose 
anoth er stunt and fly that to perfec­
tion. Score at least 50 points on 15 of 
th e classic stunt s and you'll be ad­
mitt ed to the co mp et itive par t of the 
s imulat or. Here, you design your own 
sequ ence of stunts, fly th em and save 
the results to disk. Even ent er them in 
Sierra 's Stunt Flying Comp etition and 
try for a pri ze of SI ,00 0! 

Don't forget that you are boun d by 
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the int ernati onal co nvcmi ons and 
rules of stunt flying. You must, for 
e.,xampl e, kee p yo ur aircraft within 
the bound s of an imaginary, three-di­
men sional box. You must also com­
plete yo ur stunt in 60 seco nds or less . 
TI1ese co nstraints height en the chal ­
lenge . Even if yo u may be great at 
outside loo ps, they mean nothin g un ­
less perform ed within fixed param ­
eters. 

Though keyboard contr ol is said to 
be more pr ecise than joys tick control , 
l found only a sligh t di fference be­
twe en the rwo. Graphi cs arc fair and 
the scree n show ing your nose-dive 
into th e gro und is a bit static and 
looks like a page out of a coloring 
book. Sound is limited to the noise of 
your en gine, which changes pitch as 
you alter th e tl1rottle setting . 

I kept trying to do a smoo th takeoff, 
but the aircraft kep t doing thin gs I 
was not pr epared for. After about 
tJ1ree tri es , I realized each flight be­
gins in mid-air-tl1 ough 1 still haven 't 
found it mentioned in the book. 

With these reservat ions in mind , I 
still reco mmend Stunt Fly er highl y. It 
is an o riginal concep t in flight simula­
tion, and although the instant replay 
will pr obably humili ate you, it Is that 
featur e that is most out standing. 

Altl1ough you 're flying a biplane , 
don 't start thinking of yourse lf as a 
barn sto rming sky gypsy. That kind of 
flying has bee n go ne for almost 50 
yea rs. But howeve r yo u approach 
Stunt Flye r, you'll co me away from it 
with a much bett er idea of the diffi­
culty of these aerobatic s. And next 
tim e yo u watch an air show, you'll 
know ex actly what those guys are up 
against. You've bee n tJ1ere . El 



(No LO. required for half-elves.) 

When the Going Gets Tough, 
the Bard Goes Drinking. 

TI nd the going is tough 
.L1 in Skara Brae town. 
Th e evil wizard Mangar 

has cast an etern al wint er 
spell. Monsters contro l 

th e stree ts and d un ­
geo ns benea th . Goo d 
citizens fea r for the ir 
lives . Wh at's worse . 

the re's on ly one tavern 
left tha t serves wine. 

But the Bard knows 
no fear. With his tru sty 
h arp and a few rowdy 
min strel songs he claims 

4 classes of magic user, includ ing 
wizard and sorcero r. 85 new 

magic spells in all. 

128 color monsters , ma ny 
animated . All challenging. 

The Bard's Tatem 

ELECTR ON I C ART S'" 

are magic, the Bard is ready 
co boogie . A ll he needs is 

a ba nd of loya l followers: 
a light-fingered rogu e to 
find secret doors, a 
couple of fighters 
to bash heads, a con­
jurer to crea te weird 
allies, a magician for 
magic armor. 
Th en it's off to com­

bat, as soon as the Bard 
finishes one more verse. 
Now what's a word that 

rhym es with "dead ogre?" 

Full-color scro lling dun geo ns. 
16 levels, each better th an th e 

one befo re. 3-0 ci ty, too. 

Sp ees, 100% m3chinc language. 400K worch on 2 disks. 64K RAM minimum; enhanced for 128K. Now available for Apple II family for $44.95. C -6·1 & 128 for $39.95. 
To ordcri Visic your rccailcr or c:111 (800) 227-6703 (In Colif. call (800) 632 ·7979) for VISA or MascerCard orders. To purchase by mail. send check or money order co Elcccronic 
Arcs. P.0 . llox 306, Hal( Moon llny, CA 94109. Add $3 for insured shipping and lrnndling. Allow 1-4 weeks for delivery. The !lard 's Talc is worch che wolc. 
Apple is a crodcnrnrk of Apple Compuccr. Wi,nrdry Is n rcgioccml trodwHOrk o ( Sir-Tech Sofcw:rre. Inc. Uhima is a rcgisccrcd crndcmark o f Richard Gnrr locc. The llnrd's T.,l c ond 
Elcccronic Arcs ore crndcmarks of l:lccrronlc Am . For a copy o( our complccc cncnloguc ;,nd dlrccc order form. send $.50 •nd n scnmpcd, sclf-oddrcssed ,:rwclnp<: co Elcctronk 
Arcs, 2755 Campus Drive. Son Mooco CA 94403. 
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Super Huey 
Computer: Comm odo re 64 
Publisher: Cosmi 

415 N. Figueroa 
Wilming ton , CA 90744 

Medium: Disk 
Pric e : S 19.95 

F orget the disappointment of the 
other flight simul ato rs. Jn Sup er Hu ey 
the shortcoming s have bee n eliminat­
ed. Elabora te opening titles, backed 
by a rousing mu sical score , se t you up 
for what follow s: four simu lated mis­
sions in a state -of-the -art helicopter. 

The first mission. is a trainin g one, 
where the ch opper 's on-board co m­
puter leads yo u through the moves 
nece ssary to get Huey into the air, 
make a short run , and land safely at 
base. Go through this exerc ise a few 
times tO get the feel of thing s. 

You begin with a coc kpit view of a 
helicopter base in a sandy dese rt. Use 
the H key to turn on the flight com­
puter , type in POW for power , then 
press F3. The chop per co ugh s into 
life as the engine turn s ove r, races , 
then se tt les dow n to a steady 500 
RPM. Allow it a chan ce ro warm up, 
then move your joystick left to take it 
up to 1 700 RPMs. 

At thi s point , engage your rot or, 
and when it has reac hed ren pe rcen t 
of th e engine rpm 's, inc rease th e 
speed of both . Now lift off by pu lling 
back on the joyst ick. Th e chopper 
base recedes below you as the altim· 
e ter clicks off yo ur rate of clim b. 

Sho ve th e joystick forward and 
watch you r speed increase as build · 
ings and cac ti whip by bel ow you. It is 
th is creative use of sprite s that gives 
you the sensation of speed missing in 
oth er flight simu lators. The re is 
sm oot h scrolling acti o n as yo u 
change direction s and , in a s tee p 
bank , the horizon tilt s convincing ly. 

ln front of you, on th e lower co n­
trol pane l, digital instrum ents track 
fuel, oil pre ssure, eng ine tempera tur e 
and rpm 's, speed , altitud e, co mpass 
heading and pitch . Overhead indica ­
tors includ e radio frequency , radar , 
weapons status and homing and res­
cue frequen cies . 

In the Mapping Mission , fly sec tors 
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Super Huey sets 
you up for that 

inevitable moment 
when the enemy 
chopper is upon 

you, you 're out of 
rockets, you can't 

bank, and your 
windscreen is 

filling with bullet 
holes. 

ove r the desert land scape and, using 
visual sightings as well as instruments , 
map the terrain . When you think you 
have it- and bear in mind that this is 
compl ex-se nd it to Cos mi and they 
w ill send you a copy of the real map . 

In the Resc ue Mission, fly out of a 
frozen base in the Arctic , searching 
for a lost patrol. Lift off, fly through a 
narrow mountain pass, then navigate 
by homing in on th e radio signal be­
ing broadca s t by the patr ol. Becaus e 
the terrain does n't vary, being uni ­
formly cove red with snow , this is a 
total instrumentati on flight. Remem­
ber that you must not only Locate the 
los t patrol , yo u must rescu e them and 
retu rn co your base by flying the mis­
sion in reve rse. 

Combat is where we can all shine . 
It doesn't take a lot of brains co go 
aloft and shoot up the sky, but it does 
take skill to avoid being killed. Typi­
caHy yo u Lift off from yo ur desert 
base , climb co about 25 ,00 0 feet , and 
hold a stead y co urse on zero bearing. 
Kee p an eye on both yo ur radar and 
your radio frequ ency. TI1c radio fre­
qu ency w ill fluctua te a few seco nds 
before your radar starts giving you a 
range-co-target. 

Hopefu lly, you've alrea dy loade d 
and armed your rock ets from the key­
board. Th ough you have sixt ee n to 
work with , only fo ur at a time may be 
loa ded. This is ext remel y critical 
when you are out of rockets, und er 
fire, and try ing tO type in the loading 
and arm ing sequence. (If the situation 
is really tight , type in MAC and use 
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your machine guns.) 
As your ranging radar flicks dow n­

ward from 6,000 yards, you'll see the 
enemy chopper s com ing in. If the y' re 
mov ing perpendicu lar to your co urse, 
ex po sing their broad est dim ension, 
you have a pretty good chan ce of lin­
ing th em up and knocking them down 
with rocke t fire . 1f they 're com ing at 
you head -on, the only thing to do is to 
thr ow your chopp er int o a steep bank 
and ge t out of th e way. 

Try an Old West shoo tou t if you 
must. Me, I've bc::en blown out of the 
slqr so often I'm gun -shy. One morn ­
ing I looked up , saw a traffic helicop­
ter apr oac hing , and tried to bank my 
Buick. Fortunat ely, I was stopped for 
a traffic sign:tJ at the time . 

No sco res arc given for destroy ing 
the enemy. Remem ber that this is a 
simulati on , not a game. All flying is 
controlled by joyst ick TI1e doc umen ­
tatio n for the simu lation is a short 
flying co urse in itse lf. 

Graphi cs arc vc::ry good, as we've 
co me to ex pec t from Cosmi, w ith ex­
tra attent ion given to the co nt ro l pan ­
el. The sound s of your moto r turnin g 
and yo ur rotors beating the air are 
very authentic , drawing you into the 
game. lt success fully se ts you up for 
that inev itable moment when the en· 
emy chopp er is up on you, you're out 
of rockets, yo u ca n't bank, and your 
windscreen is filling with bull e t holes. 
But after a fiery crash, you' ll find 
yourself onc e again at your desert 
base, dying to go back up and really 
blast those guys. DI 



(Hi. l'rn from Baltimore. Wh ere's the pharaoh ?) 

Africa, 1890 
Up that river lies 

the African 
Adventure of your 

imagination. 
The mysterious Dark 

Continent. Wher e the 
mighty Kilimanjaro 

towers over the Source of 
the Nile. Where the 

Co ngo snake s through 
steam ing jun gles and the 

scorching Sahar a sun 
bleaches men's bones. 

Africa. Where legends 
of secret treasure drive 

men mad with desire. 
And where an adve nturer 

can still find glory and 
gold . .. or a lonely death 

far from home . 

A Living Map of Africa 
11 million square miles stuffed into your com­
puter. Navigate 17 rivers. Hack through jungle 
and swamp. Sail to ten cities. Learn the ways 
of 22 tribes. Explore savannah, deserts and 
mountains. It's all geographically accurate. 

Follow Your Dreams 
Set your course and go for it. TI1e computer 
automatically maps your progress and keeps 
your journal. If you get lost, it can tell you 
"1n e River Nile'.' What it won't say is "about 
to get sucked over the Kabclega Falls'.' 

ELECTRONIC ART S'" 

You have inherited 
a madman's diary 
... and his dream to 
find the tomb of 
an ancient pharaoh. 
Ancient songs still sung 
by nibal historians contain 
clues to the hidden tomb 
of a fabulously wealthy 
pharaoh. The mad man 's 
last feverish words drive 
you onwa rd: "I now know 
it does exist. I am so 
close, but so near death . 
If you hear no more from 
me, then wam those that 
follow: this is not a journey 
for the weak of spirit 
or dull of mind. Com e 
prepared'.'-H. Primm, 
May 21, 1889 

Decipher Native Oues 
Local myths will help, if you can get the na­
tives to t:1lk. Enter their huts. Learn their cus­
toms. Pass out some bribes. The chief might 
tell you, "Look where the sun rises over the 
Childless Wacers'.' Now try to figure it out. 

Specifications: Available now for Commodore 64 & 128. lnf,nhcly pL1)':tblc because the computer hide, the romb and rreasure in 11<,-w pl:tccs coch time you scare. How to orde n Visit 
your mailer or call 800·227-6703 for direct VISA or MastcrC.rd orden (in CA call 800-632-7979). TI,c direct price is $32.95. To buy by maU, ..:nd check or money ocdcr 10 
Electronic Aru. P.O. Box .306. Holf M()(l(l Bay. CA 91019. Add $'4 for shipping and handling. Allow 3·4 wcclcs for deliver,: All E.A. products purchase<! direct h:we a 1i-d.1y '"&.11isfoc1ioo 
or \'OUr ITIOnCY !»ck" !?U"l'Onte<e. For a complete c:a~log. send 5()( •nd • sdf•:iddrcsocd c,wclopc 10 Electronic Arcs. 2755 C.ml)U$ De. San M~ceo C,\ 9+!03. 
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On-Track 
Com puter: Commodore 64 
Publisher: Gamestar 

I 302 State Street 
Santa Barbara, CA 93101 

Medium: Disk 
Price: S39.99 

G arnesrnr has never been o ne to 
stroll along software's beat en path. So, 
since most computerized racing con­
tests now use a low-angle viewpoint 
to simulate a first-person driving ex­
perience , you would almost expect 
Gamcstar to somehow rise above this 
familiar traffic patte rn . 

Which is exactly what they did. 
The distinctive angle in On -track 

is, weU, distincti ve. Apparently influ­
enced by the Goodyear Blimp 's cam ­
era shots, this game's pcr spcctivc has 
been moved to a similar bird 's-eye 
view, an unu sual vantage that gives 
On -Track a fresh look as well as a 
novel ··reel. " Employing "Tota l Track 
Graphics ," the entire race cour se­
from start to finish-is now contained 
on a single scree n. Not only do cs this 
set-up allow you to kee p a constant 
check on you r opponent 's position 
and approaching terrain , but , more 
importantly , it eliminates the frustrat­
ing action delays that are witnessed in 

Keeping On-Track 
Help for the Racing Rookies 

Once you feel comfort able with the 
operation of your joyst ick speeds ter, 
take time to refine the subt le driving 
skills that will make you a w inner. 
Read the "Strategies" and "Tips for 
Stars" sect ions of the manual and fol­
low the hints bdow, and you should 
be well on your way co a chcckercd 
flag. 

• As in most arcade conte sts, 
crashing is never the end of the line, 
but merely a delay in reaching it. On­
Tra ck sends bo th cars into a spin 
whenever th ere's a co llision. If you 
arc tra iling your opponent and having 
trouble passing , don't be afraid to hit 
him from behi nd. After both of you 
arc through twirling , there is a 50-50 
chance that your posit ion after the 
acc ident wiJJ be better than before. 
This strat egy is part icu larly effect ive if 
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On-Tracks birds -eye view gives the game a 
fresh look as well as a novel "feel" 

many scrolling contests whenever a 
driver falls coo far behind . 

Defore any four-wheeled duels can 
start , a few choices must be made. 

you are contro lling the qu ick acce ler­
ating A. J. car. 

• The st rength s and weaknesses of 
the three driver s are designed to keep 
the compet ition balanced. Each car 
wil l comp lete any given cou rse in Just 
abo ut the same elapsed time . But in a 
two -man showdown , that "just about " 
can be the difference betwee n first 
and last place. Fro m experience, I 
have found that ce rtain cars work bet­
ter on cer tain tracks. The Ust below 
d eta ils which car will cove r the 
gro und quicker during ideal condi­
tions on the ten tracks . 

Monac o A.J. 
Watkins Glen Mario 
Road America A. J. 
Sebring Mario 
Da)'cona 

Speedway 
Gan1estar U.S.A. 
Brands Hatc h 
Mosport 

ParneUi 
Parne LJi 
A.J. 
Mario 

First is transm1ss1on select ion. Your 
Formu la speeds tcr can be equipped 
with either standard or automatic as­
sembly . In standard, you must man-

Le Mans Mario 
Fuji Interna-

tional A. J. ( contrary 
to th e man ­
ual's implica­
tions) 

• Racing battles will be wo n or 
lost on the corners. The guide book 
suggests that braking on the curves 
can be mor e time -e ffic ie nt than 
swinging wide and plowing off the 
road. This advice is well taken on the 
sharp hairpin turns. But on the re­
maining 75% of the curves , it is possi­
ble to slide .into the turn and contin ue 
through without losing speed. It's a 
tough maneuv er that takes a lot of 
practice , since you wil l be dr iving 
thre e different cars ove r two types of 
road surfaces ( dirt and paved ). But 
once you master the techn ique, you 
sho uld be able to flash arou nd most 
corners without ever lifting your foot 
from the gas. (I 
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ually shift gears with th e same con­
tro ller you are using to steer . The 
coo rdin ation of the up-down ( high­
low) thru st w ith the left-right driving 
maneuvers can get as co nfusing as the 
pat-your -head/ rub-your -bell y trick . 
Beginner s and Sunda y dri vers should 
save themselves a headache by stick­
ing to automatic. 

A tact ical cho ice now mu st be 
made with ,the selection of your driv­
er. Three fictitious old pros are avail­
able in the circ uit 's pool: Mario Sand­
duni , Parn elli Pothole , and A, J. 
Cactus. Each driver has his skills and 
deficienci es in accelerati on, handling , 
braking, and top speed. Th ese charac­
te ristics are balanced among the trio, 
but the variety of dri ving styles adds 
strategic depth to the game. For those 
of you who enjoy head -to-head com­
petition betwee n equal powe rs, I'm 
happy to note that On-Track also per­
mits competi tors to stage their two­
lane showdown with identical dr ivers 
behind the wheel. 

Now, with these high-speed autos 
all dressed up, it's time to give them 
some place to go. Gamestar offers a 
more- than -adequate sampling of ten 
famous pr o race ways. The single­
sc reen confines limit .the reproduc­
tion of the tracks somewhat , so I was 
not surp rised to d iscover that the 
world -renowned Monaco track is dis­
played withou t itS familiar bayside 
strips and cityscape parameters. Nev­
er theless, each track 's fundam ental 
ra ci ng p e rso na lit y d ocs c o me 
through-th e Watkins Glen track, for 
instance , st ill fearures its legendary 
Anvil, Loop and Chute. 

The rac es th emselv es are pur e 
high -gear arcade-style fun. Contests 
can be direc t challenges against ei­
ther another player or the co mput er, 
or solo tr ials for practice. Skill levels 
and racin g lengths are adjustable, al­
lowing races in two distjnct styles­
either as spee d tesrs or as endurance 
run s. 

On-Track 's rules and control s are 
easily und erstood, but not easily mas­
tered. I can assure you that the many 
hours spent pract icing such intricate 
moves as the "slide turn " and the 
"hairpin pass" will be both enjoyable 
and ent ertaining. It 's a goo d sign 
when a company is willing to take a 
chance on a new design, and it's even 
better when it work s this well. DI 

Use rhe word processor ro move o 
porogroph or rronsfer rexr from file ro 
file. You can even generore o form and 
cu;iomiz e 11 b y m er ging informa11on from ..f" 
rhe file mon oge r or by me rg ing 
spreadsheet num be rs. ,t ~ 

Mon lror your b udger, cosh flow . and lnvesr-
menrs w11h rhe spreods hee r. Use ir ro he lp 
pion shopp ing a nd coup on use. 

Keep on rop of oppolnt me ·nrs, critical 

dares and evenrs wirh rhe 
file monoger . Ler u help 
you organ ize 1nvenrorles, research nor es, or fam ily 
heolrh records. 

PLUS GRAPH creores pie chorrs, line g raphs or bar g rap hs 
ro illusrrore rrends . marker shore, a nd pro firob ility . 

You'll see rhot the perfo rmance , quo llry, ond price will 
help you rome the focrs w irh ease . 

lRI MICD,Q For rhe C·6d" , C 128" , PM 4" ond Arorr" 
n; P,O 0o- 11:)00 . 5onro Ano CA 927 11 

For more lnform a11on on where 10 buy Tri Micro Sofrwore (714 ) 8:)2-6707 . 

Anlmored c:olot graphics. 
musie ond sound etfem 
creo re excirfng en1en0tn­
menr that rhrilfs the senses. 
Ride the winds on your 
m agic carpe r w11h NJG 
ruom. Grow in srrengrh 
and power as you prepare 
for rhe confronror,on w,rh 
rhe Evil Genie . 
ENTEI\TAINEI\ I provides a 
co llecrton of fun. from 
defend ing rhe ciry from 
dread ed Trobots. 10 p,lot-
1ng you r S1orsh1p through 
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1n1ergoloe11c space, 10 find ing and desrroy,ng rhe Evil War lord s nuclear reocror. 
Aspiring weather newsmen con begin leorn,ng thei r rrode wirh SNOWDfl.lFTS & SUNNY 
SKIES Predlcr tomorr ow's weathe r, using rhe weat her fo lklore . rerm 1nology h1s1orrcol 
porrerns and wearhe r mop found tn rhe Morn l\oom 

Meer 1he challenges of COfl.OM o graph ic od venrure . Your m,ss,on is to rescue 1he fair 
princess from the ev il sorcerer. defeoring moorugs, mons1ers, g roggs, a nd 0 1her 
obs1ocles, on your way to vicrory. 
Thinl~ers with o sense of humor w ill enJOY GHOST TOWN, spec,olly designed for rhe Plus 
4 •• As o groduor e pa rapsycholog y srudenr , your oss,gnmenr 1s 10 qu1er the sp1nrs who 
houni rhe rown of l\o sedole 
Come expe rience rhe rhrlll or v,crory, rhe enJoyob le agony o r de feor w1rh Tri Micro 
enrenoinmenr. 
ro, rht> C·64'" C-128'" , ond Plus 4 • 
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THE COMMODORE 128. 
The first step is buying the 
Commodore 128'"' Personal Com­
puter. The smartest computer 
availab le for the price. It's like get­
ting three computers for less than 
one usually costs, because the 
128 operates in three separate 
modes. You can run sophisticated 
CP/ M® business software and the 
new programs written for the 128. 
Plus over 3,000 Commodore 64 ® 

programs. You start out with 
more software and real life uses 
than most machines give you 
after years on the market. 

THE COMMODORE 128 
WORKS FASTER. 

To run all that software and run it 
foster, you'll want the 1571 Disk 
Drive. You can't find a faster drive 
at the price. It transfers nearly 
1,000 words a second 15200 cps), 
so you can load most programs 
instantly. And you'll save space as 
well as time because the 1571 
holds up to 410K of data, the equi­
valent of 200 typewritten pag es. 

®CP/M Is o registered rrodcmork of Digital Research, Inc. © 1985, Commodore Elecuonlcs Umlted 

~~-~ 
THE COMMODORE 128 

GETS SMARTER. 
Now try improving your memory. 
Plug in our 1750 RAM Expansion 
Module and your 128 moves up 
to a powerful 512K. Tl1at's enough 
to handle just about anything you 
con dish out, from complicated 
business forecasting to giant data 
bases. In fact our expansion mod­
ule wi ll be the only memory you'll 
need for many years to come. 



THE COMMODORE 128 
LEARNS TO COMMUNICATE. 

There's no real intelligence without 
the ability to communicate. So 
you'll wont our 1670 Modem/1200. 
Just plug in your telephone jack 
and the modem automatically 
ansvvers, dials and selects the 
appropriate mode. II puts you in 
touch with a new world of shop­
ping, banklng, communications 
and information over your tele­
phone line. Md it operates at a 
lightning-fast 1200 baud to save 
on your telephone bill. 

THE COMMODORE 128 
LEARNS TO WRITE. 

Looking good in print could be 
your next move with the MPS 1000 
Printer. trs a new dot matrix 
printer designed to make the most 
of the 128's high-resolution graph­
ics because sometimes pictures 
speak louder than vvards. But irs 
no slouch when it comes to words. 
The MPS turns out about 1200 
vvards a minute (100 cps) of draft­
quality printing, or gives you near­
letter-quality printing at nearly 
240 words a minute 120 cps). Md 
you can choose prinring styles, 
use international characters, even 
make up your own symbols. 

II 

THE COMMODORE 128 
IMPROVES YOUR VISION. 

Brains aren't enough without good 
looks, so improve your vision with 
Commodores new 1902 RGB Colar 
Monitor. The high-resolution 
screen g ives you a sharper image 
and better color than your stand­
ard TY, so you can really appre­
ciate the 128's great graphics. 
M d the 80-column display lets you 
see more of what you're doing 
while you're doing it. 

All these evolutionary steps ahead won't set you back when it comes 
to paying for them. Additions to your Commodore 128 are 

available at a store near you and are as affordable as the 128 itself. 
We think thars a smart woy to help you build a computer system. 

COMMODORE 128:: PERSONAL COMPUTER 
A Higher Intelligence 
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Temple of 
Apshai Trilogy 
Compu te r: Commodore 64 
Pub lishe r: Epyx 

1043 Kiel Court 
Sunn yvale, CA 94089 

Medium : Disk 
Price: Not available 

P roving that good games never die , 
Epyx has re-issued the thn :e Apshai 
advent ures on one disk. Surel y you 
remember them-t he Temple of A{J· 
sbai , the Upper Rettcbes of Apsbai , 
and the Curse of Ra . Bui if you've 
never adventured in the realms of Ap· 
shai, you might welJ ask why any 
company would choose to re-issue 
games that arc two or three years old. 

Well , beside s having thr ee classics 
now in one place, there is now one 
compre hensive manual. Command s 
remain consistent through out, and it 
is easier to sec how the three adve n­
ture s interrelate , because the charac­
ters grow stronger as they move from 
one adventure to anot her. 

You begin each adventure at the 
inn . I lerc you create a character , have 
rh e innk ee p er rand oml y crea te a 
character for you, or ret r ieve a char­
acter prev iously saved to disk. ·n, e 
program disk can be used to save up 
to 50 characters and one game-in­
progress. For more than that , you'U 
want to have a formatt ed disk hand y. 

Your character is made up of six 
attribut es: three physical and three 
mental . The physical attribut es arc 
stre ngth, dexterity and const ituti on, 
while the menta l att ributes arc ego, 
intu ition and inte lligence. You assign 
the point values for each attribute 
when crea ting your ow n ch:Lracter. 

Once a char acter is created , choose 
how you wi ll arm yourself. You start 
with 120 pieces of silver , and you 
may selec t from swo rds, bows. armor, 
and shields . 

Remembe r that each weapon has a 
physical weight , and also that deadlier 
weapons arc most cos tly. Try to strike 
a balance between utility , weigh t and 
cos t-an d try to keep some silver in 
reserve. You're go ing to need it later. 

Each weapon and sa lve has its 
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The classic Temple 
of Apshai Trilogy 
offers computer 

gamers multiple 
dun geon levels 

f eaturing 1,400 
separate chambers. 

price , but you may haggle the inn­
keeper dow n. There is no haggling 
over the price of arrows , though, be· 
cause once you have a bow, he has 
you hoo ked . Salves allow yo u to 
quickly heal the wounds you are sur e 
to rece ive, so take some along. 

While you are prepari ng yourself , a 
sco reboa rd shows the value of your 
chara cter attr ibutes. An inventory list 
is updated as you add weapons and 
salves, incl ud ing weigh t. Weight is es­
pec ially impo rtant. Suppose you have 
a low strength quotient and choose to 
arm yourself with a bro adswo rd , a 
bow, arrows , and a suit of heavy ar­
mor . You'll be ruckered out after o nly 
a few moves, and while you're resting, 
a jackal may well be after your bones. 
In Apsba l, life is unco mplicaccd and 
short . 

Now you're on you r way. You may 
enter any of the three games with out 
boot ing ano the r disk . Moreover , 
should you tire of battling zombie s 
and swamp rats, you may return 10 
the inn , repleni sh your supp lies, and 
head into the Upper Reaches. 

As with many adventure games , the 
maze is the domi nant feature. Be· 
cause Apsbai is a graphi cs adventure, 

R.EVLEWED HY ERVI N DODO 

you can see where you arc ( though 
never an overa ll view) and move with 
joystick or keyboard . Instead of typ ­
ing in direc tion s and being 1o ld you 
can 't go that way, simply spec ify left 
or right . 

As a rule, you 'll see only the corri· 
dor you are in and perhaps a turn or 
do or.vay. As you round the turn or go 
through a door , a smoot h sc rolling 
action shows you th e new area. Along 
the right one-third of the scree n there 
is a sco reb oard show ing the leve l of 
your wounds and fatigue. There is 
also a count of rem aining arrows and 
salves, and at the bottom of the box, a 
text area that tells you the co ntents of 
each tr easure chest you open , the 
nan1e of your newe st antagoni st, a 
blow -by-blow desc r ipti o n of any 
fights, and the results of those fights. 

Shou ld you die in a fight, you may 
b e rev ived by one of three "o ff. 
sc re e n " c h ara c ters w ho wander 
through out the story. However , there 
may be a price. Olias the Dwarf w ill 
take all your valuab les and any items 
of magic yo u m ay have fou nd . 
Lowenthal th e Wizard will take only 
your magic, while Bcndic the Cleric 

Comi1111ert rm pg. 116 
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Jet Combat 
Simulator 
Computer: Commodore 64 
Publish e r : Epyx 

1043 Kiel Court 
Sunnyvale , CA 94089 

Medium : Disk 
Price: Not available 

To do this review , I enlisted th e aid 
of local pilot and Commod ore 64 en­
thusiast Randy Havener. Randy is a 
private pilot who 's been Oylng for 
about nine years. I le presently holds 
250 air hours, and is wor king on ob­
taining his instrument comme rcial 
ratings. On the oth er side of the coin, 
Randy has been a Commodor e 64 
program mer for almost 2 1/2 years , and 
has wo rked with most of th e flight 
simulators available for the 64. Be­
tween the cwo of us, we've put cpyx's 
/at Combat Simulator thr ough its 
paces . 

Randy and I both agree that the 
manual accurate ly and clearly ex­
plains the contro ls of your aircraft. 
Randy thought that the exp loded 
drawings and diagram s comrib utcd 
greatly to the novice pilot's educa­
tion. He also Liked the contro l refer ­
ence card on the back of the booklet. 
I was impressed w ith the technical 
data in the manual. It gives the player 
quite a bit of inter est ing information 
about the real F-1 5, which is what you 
ny in tl1e simulator . 

A Pilot's View 
Some flight simulators have confus­

ing menus, but this one keep s things 
simple. If you wish to use an option , 
merely punch in the number of what 
you want to do. There are six opti ons 
on this menu , and here Randy exam­
ines each of them separate ly: 

Landing Practice is an opt ion of the 
program that is exacti ng, practical , 
and very realistic . It was designed to 
give young pilots experie nce using 
the Il.S ( Instrument I.anding System ) 
and the Flight Compu ter. A newcom ­
er to the field of aviation will quickly 
learn the importance of air speed in 
this exe rcise, while becoming familiar 
with coord inating contro ls and tim­
ing. I recommend mastering this chaJ-

REVIEWED BY JOHN JERMAINE 

Should yo u fail to shoot down an enemy plane, 
it will proceed to y our nearest airfield and bomb 
it out of existence 
or abandon the 
mission to 'track 
you downf or 
the kill 

lenge before attempting any o ther . 
Flight Traini ng lets you try your 

hand at flying. Pilots should use this 
sec tion of the program to develop ba­
sic aviation skills. This part of the pro ­
gram teaches how to regulate each 
comrol. Don't be afraid to push the 
plane to its limit to discove r cxacl ly 
what it's capab le of doing . 

It's also important for you to be · 
come comfortable with the fact that 
you have little reaction time . Most 
simulator sc reens are slowly upda ted 
beca use of the scaled speeds ranging 
from rough ly I 00 to 130 mph . TI1e 
jet Combat Simu lator has an incredi ­
bly fast upd ating system , and , in some 
respec ts, resembles an arcade game . 
This approach was nece ssary beca use 
the f . I 5 flies at a much faster rate of 
speed than o ther aircraf t-a lmost 
Mach 2. 

The Air-to-Air Combat Practic e 
mode of the program lets you gain 
ex per ience tra ck ing dow n enemy 
fight ers. You arc not harrasscd by 
anything in the air , so you have the 
perfe ct environmen t to experiment 
with your radar equ ipment and prac­
tice closing in on moving targets. 

A bea con on the radar screen con ­
venien tly lets you view your foe's lo­
ca tion in relation to your jet. Use this 
option to pr epare for actua l air-to-air 

dogfight s in the combat mode. It is 
also a good idea to become familiar 
with your map. The map gives you a 
view of th e area you fly, while dis­
playing the relative pos itions of your 
jct , lhe enem y, airfields, and the to· 
pograph y of the region . If you do fly 
to the edge of the map and continu e 
flying in that directi on, your aircraft 
will appear on the opposite side of 
the screen. 

As you ent er the Air-to-Air Combat 
mod e, your mission is to pr otect your 
four airstrips by shooting down as 
many enemy aircraft as possib le. ll's 
interest ing to note that enemy aircraft 
can pe rform any maneuver you can, 
so obse rve .the compe tition's maneu­
vers, define his strategie s, ~tnd use that 
information against him. Above all, 
learn from your mistakes. 

Should you fail to shoo t down an 
enem y plane , it w ill proceed to your 
near est airfield and bomb it out of 
ex istence , or abandon the mission to 
track you down for the kill. Never let 
an enemy fighter get behind you . This 
gives him the perfect opportunit y to 
shoot you down. each hit of enemy 
fire is displayed in the game by co lor­
ing sectio ns of your jet symbol on the 
radar screen. You can survive three 
blasts of enemy fire, but tl1e fourth 
round is fatal. The game is also termi­
nated when your final airstrip is de­
stroyed , because it's then impo ssible 
for you to land for fuel, ammuniti on 
and repairs. 

1l1c Blind Landing option of the 
program begins with you in th e 
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cloud s, preparing to land your jet. 
You have nothing but your instru · 
ments to rt:ly on. I was pleas ed with 
tJ1e fact that the player has access 10 

the basic controls needed for flight. 
Luckily, thing s don 't get too techni ­
cal , so yo u don't find yourself chas ing 
co ntrol input keys during critical situ ­
ations. 

You also have to rc:memb c:r the 
near absence of reac tion time . Simula­
tors imitating co nventiona l air craft 
offer the pilot plen ty of tim e to think 
over his situati on. But jets requir e 
snap de cisions . The real key to mas­
te ring this option is to perfect very 
preci se bur gradual adjustments of 
the contro ls. 

The final mode , Crosswinds and 
Turbulen ce , is very challenging. It's 
one thin g to mast er coordinat ed flight 
in tJ1e program , but cro sswinds and 
turbul ence add new factors to exist ­
ing conditions . Whateve r you do , 
kee p your cool , and remember what 
you've learned in the previous sec­
tions of L11e pr ogra m. 

Taking it to the Limit 
How realistic is your simulated jet 

when compa r ed to L11c capabilitie s of 
a rea l air c raft ? Rand y discovered 
whil e reading the instru ction book let 
that the servic e ceiling of a real Mc­
Donn ell Dougl as F-15 Eagle is ap ­
proxim ately 65,000 feet , because it 
can't genera te enough lift to go any 
higher and has only a limit ed amount 

EXCITING 
COMPUTER 
SIMULATIONS 
from 

fllilllm 

of thru st available . Anyway, 1 decid ed 
to fly tJ1c simulat ed F-1 5 straight up to 
its se rvice ceiling and see what hap­
pened . 

As I approached the ce iling, 1 was 
surpri sed to find the climbing perfo r­
mance of the aircraft tapering off as it 
wou ld in a real plane. In fact , my rate 
of climb deteriorated more and more 
as I approach ed the se rvice ceilin g, 
evc::n though I con tinu ed to app ly litll 
thru st and afterburners . 

That ex perim ent work ed out so 
well , I decided to try another man cu­
ver. Taking off from th e airs trip , I put 
tb e jet in a maximum climb straig ht 
up . After rc:aching a height of about 
35,000 fee t, I arc hed the jet over and 
put it into a d ive. Direc tly be low me 
was the; airfield f had just taken off 
from . Having this reference point is 
one of the best featur es of tJ1e J et 
Combat Simulat or. As my altitude 
d roppe d, I cou ld sec; the run ways 
grow ing I.Lrger by the mom ent. Char ­
act erist ics like these make tJ1e Jet 
Combat Sim ul ato r one of the most 
reali stic flight simulator s on the mar ­
ket. 

Strengths and Weaknes ses 
As a whole, Rand y and I bot h give 

the pro gram high mark s, despite 
so me min or quirks. The program ac­
curatc::ly s imulat es a high rate of speed 
becaus e the programmer uses an ,Lr­
cade-game approac h for updating 
graph ic screen s. ·1ne graphics them-

COMPUTllR CONBULTANT 8 
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selves are very attr active , and the 
co ntr ols operate Like those of a real 
plan e. Other nice effects include a 
rendition of "OffWe Go into the Wild 
Blue Yonder ," the whoosh of the jet, 
and so und variat ions caused by in­
creas es and decreases in thru st. Ev­
erything is kept simple , but tru e to 
the laws of aviat ion. 

I was also pleased to discove r that 
seve ral in1portant contro ls can be ma­
nipulat ed by using either the key­
board or joyst ick. Another int eres ting 
feature is th e fact that when yo u 
cras h, the pr ogr am explains th e rea­
so n for the cras h. There's no gu ess­
work , and you don 't have to leaf 
th rough the instruction bookJct. 

On the other hand , your jct fight er 
needs more armam en t. ·n, e player has 
only one cannon to use against his foe 
in tJ1e air-to-air combat sequences. 
Also, the numb ers on the co ntr ol pan­
el arc rather difficu lt to read. You 
might try adju sting your co lor, but it's 
the size of the number s co upl ed with 
the cramming of information on the 
scree n tha t crea tes the difficult y. 

In conclu sion, I'd like to say that 
Epyx's]et Comba t Simulator is a tru e 
simulato r, with the basic co ntr o ls and 
ga uge s use d in actual flight. The 
graphics of th e pr ogram arc well 
done , and they keep thing s interest­
ing by allowi ng scre ens to rapidl y up­
dat e. The so unds of the program are 
simp le, but effectiv ely support the 
grap hics. m 
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Wishbringer 
Comput er: Comrnodt>re 64 
Publish e r: lnfo co m 

125 Ctmbridge Park 
Drive 
Cambridg e , MA 02 140 

Mediu m: Disk 
Price: S34.95 

Wi sbbringer is wi th out a do ubt 
one of the top thr ee begin ner 's inter­
acti ve fiction games. Witty and dan ­
gero us, it 's sometimes even down ­
right s illy. 

As junior mail clerk in th e town of 
Fesccron, your task is lO deliver a le t­
ter to the magic shop on the out skirt s 
of rown ; the one ac ross the rive r, up 
th e w inding cliff trail. TI1e one peop le 
rar e ly visit. Cu-rying the Post Office 
creed a bit farthe r tha n usua.l, you wil l 
ultimatel y become emb roiled in a 
classic struggl e betwee n good an<l 
ev il. Seems th e magic shop 's ca t is 
being held in exchange for an en ­
chant ed stone known as Wisbbringe r. 

Once in , ther e's no \vay back. ·n1at 
is, unle ss you go from the frying pan 
into the f1re. Upo n leaving the relativ e: 
safe ty (don 't bel ieve it) of th e magic 
shop , you are t:nguU'cd in sw irling , 
blindin g fog. Perh aps falling from the 
pali sade wo uld be be tter than ent er­
ing town. Thing s do appea r differen t. 
Have they r ebuilt th e Pos t Office 
sinc e you left? After :tll, that can' t be a 
cas tl e towe r piercing th e clouds 
w lH.:rc the Office was a few hour s ago . 
le ju st can 't bt . 

O r c:an it? Keep th e government 
issue posta l map handy. It's useful for 
<lodging sto rm troope rs. force dow n 
the tear and get you r co ura ge up . 
·rnere nre but a few shor t hour s lt:ft to 
find the Wishbringer , defeat the Evil 
On e, and r eturn Ft:ste ron co it s 
Peo r ia-1 ike existen ce. 

I hear foots teps--unfr iendl y ones . 
TI1e watc h is co ming ne;u-, I'd best 
du ck into th e forest . Maybe I can 
work my way co the arcade or th c 
lake shore. Clu es, I need cl ues. 

Per haps the ceme tery, if I dare . It 
was spoo ky enough before Evil trans ­
formed the town . I can't imag ine what 
it 's like now . By the way , am I ge ttin g 
paid ove rtim e for this? Guess there's 
no time to w<>rry abou t that now , 
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Force doivn the fear 
and get your courage 
up. There are but a few 
short hours left to find 
the Wishbringer, defeat 
the Evil One, and return 
the town of Festeron to 
its Peoria-like existence. 

gotrn keep movi ng. 
I'll pass th e foun tain and take a 

quick left towards th e arcade. A good 
game of Quee n of Ph obos is just w hat 
I ne ed to wake me from this night ­
mare. Hmmm , som ethin g's not right . 
None of my co ins work and I don 't 
eve n r ecog ni ze th e atte ndant . I 
Lhought I knew everyone in Fcstc ron. 

Best I face: the truth . ·rn ings arc 
differ ent. ll 's like a bad horro r mo vic 
com e tru e, except I can't rewind th e 
tape . Instead , I'm in it. Now what? 

The police station , that 's it. I'll ge t 
the goo d 'o le Sarge to he.Ip. He' ll 
know w hal to do. Whew! Was that 
ever a mistake. Too k me ten minut es 
to lose 'c m. These freak s don't give up 
eas ily. I ' ll have to circle aro und by 
th at hu ge st ump ; perhap s I can find 
so methin g to change my luck. 

I was right , this item will help . 
Should I ru b it , we ar it, or th row it? I 
ce rtainly can 't ea t it. At least it fits in a 
pocket and does n't we igh me clown 
too much. 

Uh-oh. Th ey 're comi ng this way. 
Perhap s I. can c ross th e wate r to Misty 
Island. It can't be mu ch worse . 

Wait , what' s in the di tc h? .Gotta 

llliVI.EWED BY TED SALAMONE 

move fast, 'ca use the y' re still co ming. 
Must be using magic. Yes, now I sec it. 
Why , it 's a p laty pu s. Weird go ings on , 
tha t's for sure. 

I bett er make a br eak for it, th e 
goo ns are on a bee line to me. There 's 
a crowd gather ing outs ide th e movie 
hou se . I can lose my pur suers inside . 
Furu1y how thin gs neve r work out 
quit e th e way you expect. I'm gett ing 
so man y strnnge looks; the peop le 
mu st thin k I'm from anot h er p laner. 
Hmmm , ma ybe th ey' re from another 
p lanet. Th e guards appear to be mov­
ing oa , none of th e movi e' goers has 
blown the wh istle. Still , I'd beu er get 
w hile th e ge uin g's good. 

Gee, w hat 's this? I sudde nly feel 
funny. Oh no , it 's co me to life! Worse 
ye t, it's follow ing me everyw here. 
How can I hide with this thing yam­
mering all ove r the realm . I feel like a 
cat that 's be en be lled . At least it wants 
to be friends. Perha ps I can convi n ce 
it co make less noise. I sur e hope so. 

I can 't run any farth er, have to stop 
and cat ch my breath. For goodness 
sake , it foun d me again. Is th ere to be 
no rest for the weary? Time is runnin g 
ever sho rt e r and I'm no be tte r off 
than I was two hour s ago. 

We ll, come on. You might eve n be 
useful. Ju st be qui e t, and quit rubbing 
me so mu ch. I'm allergic to pets that 
rub . 

Now to c ircl e around by the li­
brary. Th e reference sec tion co uld be 
inform ative . Then it's on to th e Post 
Office , er , th e cas tle. I wish l knew 
what was go ing on here. 

I mu st say, this is one way to p ene­
trate the cas tle. Now if I can on ly 
esca pe , find a few mor e clue s, and 
r eac h th e Evil One . On sec ond 
th ought, this co uld go either way, 
co nsiderin g he already knows wh ere J 
am. 

That 's the last we know from the 
remain s of th e parchment penn ed so 
man y centuri es ago . It is possible that 
our nam eless rev iewer co nqu ere d all. 
TI1en aga in, the task of findin g Wish­
brin ger , r eturnin g th e tabby , and re­
storin g order may have to wait for a 
brave r, smarter soul. 

Las t w o rd s of ad vice. Pr ete nd 
you 're in Rome and visit th e fount ain. 
Watch out for th e mailb ox, it gets 
very friend ly. And lastly, study tllc 
sto ry lin e; it 's full of hint s and tips. DI 



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

LOADSFASTERTHANACOMMODORE 
DISK DRIVE, AND COSTS $84.95. 

Unb elievab le? Beli eve it. Th e Qui ck Data 
Microw ofer '~ Driv e is a new dri ve techn o logy th at 
loads a 24K program in 20 seconds vs. 8 minutes for 
a cassett e drive or 1 minute for a Commodore Disk 
Drive . 

Unbea table price. On e 170K driv e: $84.95. Two 
driv e 340K sys tem: $154.95 . Fac tory di rect. w ith a 
full 30-day guarant ee . If yo u 're not de light ed with 
your Qui ck Data Driv es , rot urn th em within 30 days 
for a full refund . No qu es tions ask ed . 

So ftw are includ ed . All Quick Data Drives com e 
with th e QOS JM operatin g system , sys tem utilities 
and eas y-to-use in stru ctions. Plu s a blank Micro­
waf er. You can be up and runnin g in abo ut five 
minut es . 

Lots of softwa re. Dozens of leadin g pro grams a re 
ava ilobl(~ on Microwafers. Or, you can use Entrepo 
QOS to copy your exi stin g Basic Pro grams to 
Microwaf ers from eith er cass ette or di skette. 

Mix-and-m atch. You ca n dais y-cha in Lhe Qui ck 
Data Driv e with your ex isting casse tt e recorder by 
plu ggin g it int o th e casse tte po rt, or , u se two QDD's 
linked together for du a l driv e capabilit y. No prob lem. 

Uncoad.ilion al Guarantee : I( you arc not co mp letely sat lsrincl w ith yo ur Qu ick. Daha 
Drive System. retum it to Enl rufJO. Inc .• w ith in 30 days for • full refund. Your sy.ro m 
is also co\'Crt.:d by a 90 day warra nty UKitin.st fail ures or de focls In manuf ac tu re. 

Microwoftr '· And Quir.k Data Drive- orntnulernarkso f t-:n1ropo. lnc:.\.mnmodore \!I 04 •• 
is a trndornnrk or Co1111nodoro lnhmrn1lonnl, Inc. 

C 1 On5 tn trupo. Inc, 

THE MICROWAFER OFFICE: $139.95 
Incl udes: 170K Qui c k Dnta Driv e ($84 .95); 

Word Ma nage r wo rd p rocesso r ($34 .95) ; Plan 
Manager s pread sheel ($34 .95) ; the Speed File file 
mana ger ($69 .95). A $189.85 value for $139 .95. 
THE Ml CROWAFER TEACHER: $129.95 

Incl udes: 170K Quick Data Driv e ($84.95) ; 
Genera l Malh; Spelling ; plu s Typin g Tut o r. A 
$'159.80 va lue for $129.95. 
THE MICROWAFER ENTERTAINER: $1 19.95 

Inclu des: 170K Qui ck Data Drive ($84 .95); 
plu s, tlu ec of th e mo st popul ar gam e pr ograms for 
Commodor e computers. A $174 .80 va lue fo r 
$119 .95. 
THE PHANTOM QOS PACKAGE: $99.95 

Incl udes: 170K Qui ck Data Drive ($84.95); 
Phant om QOS ROM Cartri dge that qui ckly loads 
and locates th e op eralin gsys te m in ROM out side 
the comput er' s main memory ($29.95).A$114.90 
value for $99. 95. 

ORDERING DIRECT FROM ENTREPO. 
Commodore ~ 64 '~ ow ners. Call us at the toll free 

numb er below. Give us yo ur VISA or Mas terCard 
Credit Cord numb er, te ll us whi ch pac kage you want. 
Il w ill be on its way lo you th e followin g day . Simp le 
as that. Allow $3.00 for shipp ing and post age . Really 
fast deli very? Add $10 for ove rni ght pack age ex press. 

TOLL FREE ORDERING: 1 (800) 231- 025 1 
IN CALIFORNIA 1 (800) 648-4114 

•EntrEpo 



riAfflE REVIEWS 
Road to 
Moscow 
Computer : Commotion.: 64 
Publisher : Ba'rac Limited 

P.O. Box 2 l 830 
hn :vcp ort . LA 7 I I 20 

Medium : Disk 
Price : S:i0.00 

On June 22 , 1941, Adolph Hiller 
made a fatal mistake - he invaded 
Russia. Dclcat s there. comb ined with 
Allied prc ssu re in ,.vcs tern Europe. 
led 10 the final destruc1ion of 1h1: 
·111ird Reic h. Now Ua'rac Limiled of­
fers you a chance to succeed where 
Germ.my ·~ gc11craJs failed , w iLJ1 1hcir 
simulation of that invasion. Road to 
Moscow . 

StickJers for detail will like Ruud to 
Moscow ·~ accur:111: re-crea tion of th1: 
opp osing armil :s. ter rain , \n ;a1lu:r 
conditions , ~uppl )' problcrm, and 
strategics . To win in Road to ,Hoscou•. 
you must bc:11 both the Russ ian army 
and its s1rong cs t allies, time and win­
ter. 

Bec ause Road to Mos cow offers 
five diffcrc nt sc:1:narios . it b ac1uallr 
five game;~ in one . ·n,1.: short1:s t sec 
nari o span s one re;1r and cake~ two w 
four hour s tu com plete. Th e mosl de­
manding covers l 941 -1945 and takes 
over ten hour s to complet e . r\ '·save 
game in progr ess" opt ion i:,. included . 
You can also choo se the Jcycl of diffi 
cul ry. Lf )'OU don 't choose ont: . the 
game au1oma1icallr dcfaulls w hb ­
torical. 

1be compu1 er contro ls 1he Russian 
army , while you co mmand l111.: Ge r­
man . Symbol s repr ese nt co rp!> size. 
infantry , armor , artille ry and special 
forces unit s. Each of LJ1c dozen!> of 
unit s making up the German arm y can 
be contr olled indcpcndencly . Success 
or defeat hinges on how well you 
handl e each co rps ' placement , re in­
forcement , suppli es and battk : casu al­
ties. 

Philip Gardo cki and Bob lks1. the 
des igner s of Road to Moscow . inco r· 
porat ed mos t of the feature~ a good 
war game sho uld have , plu s two 
uniyue ones. One is called S1rmcgic 
Events. This reports even ts which 
happ en e lsew her e but have imp acl on 
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Succeed where 
Germany's 

generals failed 
in this World 

War/I 
simulation 

llEVIE\VEO U\' CARY FIELOS 

c\'ems on the Ewm::rn fro 111. such a~ w crowd through the same space . 
the effec t of an Allied invasion of Italy Orde rs arc issue d but not exec uted 
or Fran ce . unti l you tell Road to Moscow to 

Anoth er feature is Sequ en tial. ''Go' ' by pressing the " G" key. The 
w hich m:tkcs issuing orders fos1 and battles then begin and the <.:ommo­
ca.'>)'. Here Lh1: program au10111atically <lore 64 lakes co ntrol. Each unit 's 
q ·clc:s th roug h c\'cry mm ·abk mili- movc111c111 order s arc modified ac-
1ary unit . so you can be sure all your cordin g LO weat her condi 1ions , tcr­
tro op s h:wc received order s. rain and enemy resi stan ce . Battles arc 

By pres s ing the joys tick 's tire but - simu lated and resolved , and th e re ­
ton , you can eas ily pick up . identify suits arc reported to the sc reen . Units 
and mo, ·c unit s. £11 fact, the stic k lets that arc des troye d or wh o surr end er 
you issue ortlers lhc \\'ay a supreme arc: remove d. while the remaining 
co mmander might. f-ir~l. pick 1hc unit uni1s fortif)• their position s. 
you wan t to ex amine or mo, ·c . The Each cyck of battle in Road to 
cursor ·:; shape change~ tu thc symbol t'Hoscow covers 15 days. Umi l chc bat ­
of the unit it i:, carrying . So wi1h a tic cycle ends, you can onJy wait and 
twist of your wris t. tell each unit ex - hold you r breath as you wat ch the 
ac tly whcrc you cxpect it to be at the enemy forces fall intO or sides tep an 
end of the comba t cycle . By sele cting ambush . Worst ye t, you may have to 
~eq ucn1ia l again . )' lH I can c rclc swea t the ou tcome of having your 
through and visua lly track mov1:1111.:111 own troop s surr ound cd and pounded . 
across Russia. 1'11is \\'ar you can watch ·n,c game can be pla yed wi 1h either 
yo ur troop s ~weep acros!':> 1hc bauk - a combination keyboar d/joys t ick in­
field . Sequential control also mak es put or with keyboard alone . In most 
setting ambushes pos sible , sint.:c you c.:ascs. I normaJly pref er keyb oard in­
can have a unit feint an allack in one put over Joys tick c.:ontrol , bul Road to 
direc1ion and thcn turn and :11tack in Moscow is an exc epti o n. The dcsign ­
ano thcr . crs of the game chose not to use the 

But don 't expec t all co go a.., you cu rsor -contro l keys 10 sele c t dir cc ­
planncd . Rcmcmb cr. thb is war. and cional movement . Instead . Road to 
in war few LJ1ings are ccn ain. Orde rs Mosco w uses F1 (up) , f 7 ( down). F5 
may be issued , but the final execution (rig ht ) , and F3 (left) , so 1 prefer joy­
is dependent on 1hc loc:tl c.:ommandcr stick co ntrol. 
and the reaction of the cncmr . Hard y The bau lcficld itscU' occupies only 
is a uni1 ab le to attack as far as rou , one scree n. Uy carefu l p lann ing. 
the comma nd1:r , expect. Encmr Ba'rac was able to squce7.c almos1 all 
troop s may block its way . a chan ge of of we stern Hussia inside the 40-co l­
weat her may make it impo ss ible to umn display . This mean s all uni t5 in 
cover all the expected tcrri t0 ry. sup- play arc in view at all time s. Becau se 
plies may run out . or movement may you don 't have to scroll from scree n 
be blocked by your own troop~ 1rri ng Cu 11li1111,:d 0 11 pg. 126 ·-- ------ ------------__;,~ - -' 



The Commodore 64 
comes of age. • • 
With G Eos ;· the C64 reac hes its full pote nt ia l. More than just anoth er 

appli ca tion , th e Graph ic Environmen t Operatin g System integrate s new 
and old program s with greater case and spee d . 

....­. . 
I,~, 

... -1---·:-: - ~ 
.: . 

. -'• 

geoPai nt:· For crea ting charts an d dia­
grams, or just creating. Substitute a pic­
ture for a thou sa nd words. Paint with 
diffe rent brus hes. Try a patte rn fill, or 
perh aps th e ruler fun ction, for goo d 
mea sur e. 

. ' 
-· 

~ • tl'~ ~h f ~ .• r • 
... v1u.;~;~ ... 

• ·, r ,d er i. -~ ,., ~,· 11.t JO:, : -

CEOS Desktop: File handlin g is as ea sy 
as pointin g . Run , copy or del ete files 
wit h a joy stick click. Desk accessories 
includ e an alarm clock, no tep ad , photo 
and text albums - even a full-func tion 
calc ulato r. It a ll add s up . 

.._ 

~ [ 11] JNltlE: m 'OIN j A mu: . 

. .. . . . •.·.·4 , , . 

-

ge oWrite: Crea te high quality docu· 
me nt s . Inse rt. Delete. Co py or move 
blocks of tex t. Select 1.?Xpress ivc font 
s tyles . !h:!_d crline . Be Dold. Try //.i/ic.Lct 
your finger s do the talking. 

.. 
GEOS: It's a whole new world for the C64 . 

----
' GEOS . ' - - - - - - - - - - - - - , 

To orde r, call (800) 443-0100 EXT. 234 

G EOS In trod uctory O ffer 

$59.95 

H 
Commod on• M .and C64 .ut• lr.tdl·m.ul ~ or Commodcm: E.l1.'(tr o n1C" Lid 

I 
I 
I 
I 
I 
I 
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I 

GEOS Diskette includ e, Di.•,k1op, dis"-. Turbo, ); ' ~,P.lirll a,,J >~t·o\\ rut· 

$~9.95. CA n:~id\.'"'"' .ilhl tt 5'1·,, t.n. ($-1 .30 U~.S7 50 Fnrtt<>;11 "'h1pp1nK .u,d h,, n ... tlm>;) 
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\ l.l"l>h.:r •• ud 

AIII # 

N,um· - -- --- - - --~ -·-

Cu, SI.II<, Z.p __ 

~·n d 1tt Ocrl el"·' !M,lth,,, "-.,-Ord.._-., l'r,,,·,,rnx 
r o Uo, ,11 , , 

I 
I 
I 
I 
I 
I 
I 
I 
I 

L 
,\ll ow 4~h \H'~·~, (or dd1H 'rv lm rod uuorv pn '-· ... 1hmu~ h M.w 11. 19HC., 

------ ------ ------· 



liAfflE REVIEWS 

Colonial 
Conquest 
Computer: Commodore 64 
Publisher: Stra teg ic Simul at ions 

883 Stierlin Road 
Mountain View, CA 
94043 

Medium: Disk 
Price: S39.95 

N car the turn of the century , there 
were many way s England , Germany , 
France, the United States, Japan and 
Russia cook ove r undevel ope d areas: 
econo mic aid, espio nage, subver sion, 
and , of course, war. All of these op­
tions are left inta ct in Colonial Con ­
quest , a game in which six no-goo d , 
bloo d-thirsty , sta b-you-in -the-back 
types (yo u and five of your friends , 
for instan ce) can batt le it out for glo­
bal suprem acy. 

·111e most impr ess ive feature of the 
game is the set-up optio ns. Each of up 
to sLx human players choo ses a major 
co un try , or, if you are playing alone, 
the comp uter can co ntrol up to five 
co untri es. Any of the co untri es can 
also be turned neutra l Ther e is a stan ­
dard sce nario lhat makes all the co un­
tries nearly equal in strength. 

Each player take s a turn , each turn 
r eprese ntin g a se ason or t hr ee 
mont hs. While eac h player is taking 
his turn , the ot her five galhcr our of 
ears hot to plot and mak e de:1ls ( dirty 
of co urse). The only thin g that isn't 
permitted is spying on the person at 
the keyboard. 

·n1ere are several phase s to eac h 
turn. First th ere is an army-build 
phase, followed by one to bullet the 
navy. You have a national trea sury to 
pay for impr ove mcntS, so fortify ,my 
friendl y armi es . And finally, the re's an 
option to lend econo mic aid. 

Now 's the rea l fun . First engage in 
espionage, by sendin g out you r James 
Bo nd s to find a co untry' s arm y 
st reng th o r income . ror minor cou­
tric:s , spend money to overthrow the 
people in power and wr es t co ntr ol 
from an opponent. Now mov e the ar­
mi es and navies around the map and 
engage in batt les. Co mbat is hand led 
very matter -of-factly, howeve r, and 
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Nowsixno­
good, blood­
thirs"ty, stab­
you-in-the­
back types 

can battle it 
out/or 
global 

supremacy. 

some playe rs may find the approach 
too impersona l. 

·n1e map is the graphi c highlight of 
the pr ogram . It is four scree ns wide 
and two sc reen s high. The re are nine 
co lors to make it easy to dist ingu ish 
among the I 25 different co untri es. 

The program offers an option to set 
a point goal. Point s are awarded for 
w inning battl es and gainin g contr ol of 
co untries and are deduc ted for los ing 
batt les ,md co ntr o l. But if you play the 
game like I do, after a while you lose 
tra<.:k of points. 

Every fourth turn you have the op­
tion to save th e game. le is a hard 
choice to make if you are playing in a 
group, because who knows when 
you' ll have a chance to get such a 
compel ling gro up of cutt hroa ts to ­
gether again . 

'l11e game isn't nearly as good w ith­
o ut a hum an foe or two to plot 
against. Did you ever try to make a 
shady, under -the-table deal wit h a ma­
chine? Howeve r, to Strategic Simula­
tions' cred it, eve ry att empt has bee n 

REVIEWED BY RICK TEVERBAUGH 

mad e to p rovide comp uter oppo­
nents that w lU test your met tle. Th ere 
are ten leve ls of play lhat can be sec 
for each comp ute r-co nt ro lled coun­
try . You must have a joyst ick to mak e 
the selec tions at eac h phase , and I 
suggest lhat you keep the we ll-writ · 
1en ru le book at your side next to 
your sword and compas s. Colonial 
Conques t isn't a simp le outin g. 

For those who slept thr ough this 
part of history , there's a 12-page sec­
tion of the manual to give you some 
valuable information as well as a feel 
for lhe tim e period . A page in the 
rul es is also devoted to strateg ies and 
tips. After a few frustrating attempts 
to do it you r way, try some of lhe 
suggest ions. 

For tho se of yo u who always want · 
ed to be the Wild Man of 13orneo, bu t 
co uldn 't even find it on the map if you 
had co, boot up Colonial Conque st, 
head for the South Pacific and go at it. 
TI1ere's a song that says that every­
body wan ts to rule the world. Here 's 
your chan ce. DI 



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 
business 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' II 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. 

Get the book that's making 
headlines. Get Sams Official Com­
modore 128 book. Visit your local 
Sams dealer. Or call our toll-free 
number and ask for Operator 205. 
The Official Book for the Com­
modore 128 Personal Cornpute1; 
No. 22456, $12.95. 

800-428-SAMS 
In Indiana, call 317-298-5566 

Howard W. Sams & Co .. Inc. 
4'.)00 West 62nd Street 
Indianapolis, IN 46268 



ADUEDTURE ROAD 

Transylvania 
II: The 
Vampire Bites 
Back! 

News arut opinion 
from a leading expert 
in the fantasy realms 
known as adventure 
games. 

Wh en 16 year -old Antonio Arttio­
ch ia wrote Transylvani a in 198 1, he 
concl ud ed the game with a reference 
to the s ister of Princess Sabrina , open ­
ing the door for a sequel that has long 
been awaited. Her sister 's nowh ere in 
sight in Crim son Crown: Transy l va­
nia II from Penguin , but Sabrin a 
makes a comeback as one of your 
traveling co mp anions . The other is 
Prince Erik, who also ass ists on your 
missio n to re tri eve th e Crim so n 
Crown , sto len from King John by the 
vampire. You must do so before the 
vampir e learns to tap its secret pow­
ers , though there is no time limit , as 
in the original game . 

·1ne story opens in the kingdom of 
Wallachia, where 'frcmsy lvania vet· 
erans will feel right at home . The re's 
th e familiar tree stump in the fores t, 
the same haunt ed house, the wizard's 
castle . In the first pass of the game , 
you'll have to figure out how to make 
th e most of your sidekicks' pot ent ial 
assistanc e whil e roundin g up the 
knowledge and nece ssary eq uipment , 
befor e head ing for the moumaintop 
castl e of Karel Thurg , wher e th e vam­
pire dwell s. 

Crimson Crown's ar twork is un­
eve n- so me illustration s arc ornat e 
and dazzling, others simpler and less 
impre ssive. You won 't sec any of the 
"spot animati on" co mmon to pre ­
vious Penguin adve ntures, and will 
hear no sound effec ts o r music. But 
the heart of the story lies in its puz-
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zles, ma ster fully concocte d w ith 
clues and soluti ons that arc neat ly 
hidden and ofte n cle verly int e r­
locke d . Riddles abound , including 
three that are inscribed on a sealed 
scroll that 's part of the package. (You 
also get a general map of the co unt ry­
side, but may have to draw your own 
map of spec ific areas.) 

Magic words facilitate tcleporta ­
tion , and Sabrina may cast a beneficial 
spe ll or two if you ask her nicely. You 
can get an occasiona l tip by telling 
Sabrina to talk to Erik, and a spooky 
"spec tral sage" appears int ermitte ntly 
with clue s in riddle and verse form. 
Inventory manag ement is a problem, 
and the puzzles are more difficult 
than the original game ; therefor e, 
Crimson Crown is best -suited for in­
termed iate to advanced-level adven ­
turer s. ( l t is available for the Amfga as 
wt:11 as the Commodo re 64 and 128 , 
thoug h I haven't see n the Amiga ver ­
sion.) 

Comprehend -
Faster than SAL 

Just as Transylvan ia was Penguin' s 
first adventure game , the sequ el in­
trod uces their first grap hic adventur e 
writt en and develo ped with Compr e­
hend. Called a "sentence rec ognition 
and logic 5-ystem" by company presi­
dent Mark Pelczar sk.i, Comprehend 
boasts a full-sen tenc e pars er with a 
1,000 -word vocabulary , a sophist icat ­
ed parser that can deal mean ingfully 
w ith adjectiv es, adver bs, pr eposi ­
tions, and ot her parts of speec h. Pars­
ing is faster than a bolt of lightning 
from an evil wizard's staff-much fas­
ter than in Tclarium 's graphic adven­
tur es, which arc prog ramm ed wit h a 
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similar system called SAL. These attri ­
bu tes ease co mmuni catio n with the 
program , so you can concen trate on 
the adventu re. 

A mor e significant aspe ct of Com­
prehend: you won 't have to wait so 
long for Penguin advent ur es to be 
co nvert ed for Commodore comp ut­
ers. Beca use a sizable co mmunity of 
Apple adven tur es already ex isted 
when the Com modore 64 was re­
leased , Penguin and many other co m­
pani es natur ally co ntinu ed to release 
new titl es for that machine first. Only 
rece ntly have softwa re houses such as 
Electronic Arcs ( with The Bard 's Tale 
and Aduenture Cons truction Set) be ­
gun to initially rel ease adve ntur es in 
Commodo re forma t and co nvert for 
other comp uters later. lnfoco m alone, 
with its propri etary ZIL program ming 
langua ge, cou ld release all-text games 
for all computers s imul taneo usly. 
(Their games are wr itten in ZlL, and 
an interpr eter written for each differ­
ent computer tran slates it into co de 
that a machine can under stand. ) Now 
Compre h end does for graph ic adven­
tures what Z lL does for all-text game s. 

Ot her titles Peng uin has lined up in 
the PolarWar e line of Compr ehend 
tit les includ e Frank and Ern est , 
adapted from the newspaper co mic 
strip , and Oo-lOpos, a graphi c vers ion 
of Michael (Suspended, Cuttbr oats) 
Berlyn's first adventure . 

Living Literature 
lla ntam Boo ks has teamed up wi th 

I magic lO produce a serie s of graphic 
ga m es, wilh mi xe d res ult s. The 
Fourth Pro tocol is a three -stage thr ill­
er-and an ou tstandin g adve ntur e­
ada pt ed from Frede rick Fo rsy th e's 
be stsellin g nove l. With a un ique 
"ico ns and window s" int erface , it 
clin1inales the nee d for a parser and 
packs in plenty of fascinatin g specia l 
effects. (Th e November -Dece mb er is­
sue of Comm odore M lcrocompu ters 
car ries a featur e review , if you want 
co know more.) 

Anoth er solid co ntender from Ban­
tam is a co mputcr vcrsion of one of 
their "Choose Your Own Adventur e" 
book s. Also witho ut a par se r , Tbe 
Cave of Time enables youn g player s 
who can 't type co choose options by 
pre ss ing a number for one to t.hree 
possible actions. Graphics arc clean 
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Get the most out of 
TM y:om:new 

C-128 or TM computer 
with these authoritative guides prepared 

by Commodore's technical staff 

COMMODORE 

PERSO NAL COMP UTER 

Programmer's Reference Guide 

Now that you have your brand-new Commodore ® 
co mputer, let the experts show you everyt hing you 
need to know to master your machin e's full potential. 

C-128 OWNERS: tr you're one of the projected half­
million new C- 128 o"vners, you know you've got a machine 
that's incredibly powerful for it.s price. Now harness every bit 
of that power with the official Commodore 128 Pronrammer's 
Reference Guide. 

Here's everything you need to know, from BASIC to 
machine language-and CPM operations, an input/output guide, 
color codes, and sound/frequency tables. Comprehensive 
appendices include maps of memory locations, error messages, 
pinout diagrams of primary chips, and a complete schematic 

AMlGA OWNERS: You'n: ftnJing out why the 
Amiga computer, with it5 exceptional graphics, is the hottest 
high-end personal computer on the market. And lx.'Causc 
"111c i\mi9aDOS Manual is the onlj' source of complete information 
on the Amiga's disk operating sy:;11.:111, you just can't afford to 
be without it. 

Really three books in one, '/he 1\mi9aD0S Manual includes: 
a user's manual with instructions on how to use all available 
DOS commands, from the most conunon to the most advanced; 
a tL-chnical reference manual which details Amiga's highly reftned 
hierarchical filing system; and, for die aclvanct·d user interested 
in professional-quality programming, a developer's manual diagram essential for modifications to the machine and 

nonstandard interfaces. 
Commodore 128 

Programm er's Ref e rence Guide 
A Ban ta m Comput er Book 

-=--:-~-. -- ~-.;-.-.-.· : : :: ::::::;~mm dc,dopmcnt 
A Bantam Compu te r Book 

BANTAM 
Commodore is a registered trademark or Commodore Elect ronics, Ltd. 

Commodore 128 is • tr•dcmark of Conm10<lorc Electronics, Ltd. 
~t, ilTf ~r~~ Amig• is a trademark of C<,mm0<lorc-Amig•. Inc. 

Avai lab le at boo kst orcs and com put er stores nati onwid e. 



All you need to do this 

fix an engine 

do y0ur banking 

tell a story 

C> 19&1, Commodore Elccrronlo limlte<l 
~ CP/M ,so reQISJered lrodemort of OIQltot RC1CO<CI\ Inc. 
~ Apple Is o reQl11eroo 1rodemortc QI Apple Comp,.iter, rnc. 

study astrology 

e l&M Is o reois.rered trodcmor\ or 1nremortonot Bu11ness MoChlnes COtpototk>n 

wrile a novel 

forecas1 sales 

graph a spreadsheet 

learn to fly 

organize a data base 

win a go ld medal 



a birthday card 

master logic 

dissect a frog 

is this. 

compose a song 

"n' "n· nn·· "· n :~1.~·-· ,.,, .. r, .... ',:::, ........ : .. :~'.: . -~ •~···· • ;-11 , . n 1 ;WJ' .. ~.~, .w.• 1 n :i.,: ... ... , ........... , , •.. ·- ' ... ,~. 

improve your chess 

design a dream house 

point a picture learn 10 type 

follow the stars 

When it comes to personal computers. you wa nt the smartest 
you can own. At a price that makes sense. 

Feature for feature, the new Commodore 128 'M system 
outsmarts its competition. It comes with a powerful 128K 
memory, expandab le to 512K, more than enough to start with 
and stay with for years. An 80-column display lets you see 
more of your spreadsheets and word processing. And w ith its 
64, 128 and CP /M ® modes you have easy access to thousands 
of educational, business and home programs now available. 

It also has a state-of -the-art keyboard w ith built-in numeric 
keypad to execute complex tasks with little effort. 

The new Commodore 128. From the company 
thars sold more personal computers than IBM® or 
Apple.® Look for it at a store near you. And discover 
the personal computer that does more for you. At the 
price you've been waiting for. 

COMMODORE 128:: PERSONAL COMPUTER 
A Higher Intelligence 

travi 
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THE MISSING LINK! 
From magazine ... to diskette ... to disk drive 

Without LOADSTAR you are probably not getting the full benefit from the magazine that you 
are reading at this moment. Tell the truth now .... Have you typed In all the program listings? 
Of course not . Your time is worth much more than that. On the other hand , it is a shame 
to miss out on all the rich treasures that are available to you. The solution is LOADSTAR .... 

LOADSTAR is published monthly on a double-sided diskette . It contains the programs 
from Commodore 's own magazines with lots more .... There are bonus programs , tutorials, 
articles, subscriber feedback , reviews , and music. 

FOR j V/S,4•j ~-• ] CALL TOLL-FREE 1 (800) 831-2694 8-5 CENTRAL TIME 

In Louisiana call (318) 868-7247 

If Loadstar fails to meet your expectations in any way, 
you can return the disk for a full refund. r---------------------

" If you can afford only one disk service, 
make it Loadstar. If you can afford 
more than one, make sure Loadstar is 
one of them. You'll soon wonder why 
you bothered with the others!" 

Stephen S. Leven, Sept./Oc t . Commodor e Microcomputers . I 
page 32 I 

I 

to order by mail 
send to: 

LOADSTAR 
P.O. Box 30007 
Shreveport , LA 
71130-0007 

• S9.95 for the current LOADSTAR disk companion to Power Play 
' ' $9.95 for the current LOADSTAR disk companion to Commodore 

OR Microcompute rs 
0 S39.95 lor the next 6 issues or LOADSTAR. 
D $69.95 for the next 12 Issues or LOADSTAR. 

Address _________________ _ 

C11y1S1ate _____________ Zlp, ___ _ 

v,sa/MC# expa1, ___ _ 

These rates also apply to Canada and Mexico Write for overseas rates 



JOYSTICK lUDATI[ 

The Strange 
Case of John Q. 
Public 
Police Statement 
On tht: night of Ju ly 31, 1985,Jo hn Q. 
Pub lic was alone.: in his 64-room man­
sion playing with his home.: comp uter , 
a new Commodore 128. He was found 
by the maid the next morning, dead 
from seve n stab wounds , three bull et 
holes, a scve;:red windp ipe , str angula­
tion wit h to ile t pap er, tc.:a laced wit h 
arsenic , a broke n nec k, carbon mon­
oxide poi soning, asphyx iatio n from 
b loc kage of hi s th roat passage , a 
crac ked skull, kidney failure , and be­
ing blu dgeoned with a nin e- iron. 
Death by natural causes was quickly 
ru led out, since his docto r reve ,Lled 
that he had at least sbt more month s 
to live. We dedu ced that the de ce ased 
had been blud geo ned with a nin e­
iron beca use of the.: rc.:stimony of a 
caddy , wh o was ablc.: co identify thc.: 
club . Unfortunatt:l y, the cadd y co uld 
not reca ll the golfer involved o r even 
the co unt ry c lub he worked for, 
aware that he was a cadd y o nly be ­
cause he was sti ll ca rrying a golf bag. 

Suspects 
Mrs. Publi c: After a long, bitter mar­
riage.:, she had finally separated from 
her husband. The co uple's life t0geth· 
er had been one of pro longed pe riods 
of int ense fighting. followed by pe r­
iods of less inten se fighti ng. When 
they we ren' t fighting, they me rely 
threw thin gs at one another. 

Mrs. Public had entered the mar­
r iage a wea lthy heiress , and through 
legRlities, her husband had acq uired 
the bu lk of her esta te . During th e di­
vorce nego tiati ons, rhcrc w:L"i a bitlt:r 
argument betw ee n the two co ncern­
ing the property se tt lement. Th e diffi· 
culty cente red around who would get 
th e fami ly computer. Mrs. Public 
agreed to give up the hou se, the pool , 
the summ er villa, the yacht , two of 
the thrt :e cars, all th e stoc ks, bonds, 
jewclry, furniture and bath towe ls, 
bu t refused to let go of the Commo­
dore 128. Mr. Publ ic had his wife de­
clared legally insane so he could re­
ta in po ssess ion of the co mputer . . His 

lawyers argued that the Commodore 
128 retai ls for such a reasonab le 
pric e , that she must be insane to give 
up a fortune in o rder to retain Cl1StO· 
dy ... er, posses sion. 

Mrs. PubUc shrieked at her husband 
as they took her away, "l' U get that 
128 if I have to shoot yo u three 
times!" This, on th e surface, looks like 
it might be a clu e to the case. 

lb e Sister-in -Law: She had neve r 
been on good terms with Mr . Pub lic , 
and their re lations hip took a rea l turn 
for the wor se shortly before the mur ­
der. Apparently, she had le nt Mrs. 
Public her M icro Cookbook diskette , 
and l\i1r. Public, as a lark (a nd ex pres­
sion of inten se hatr ed of his sister -in­
law ), changed all the rec ipes on th<.: 
disk. An exa mp le of one o f t he 
changes he made reads: 

Baked Alaska 
Ing red ients: Crabapples , dirt , cauli ­
flower , fungu s, toenail s, kitty litter 
Mix aJJ the ingredient s together in 
fine s t cry stal vase and p lace in 
glove compartmen t o n a hot day 
for 24 ho urs. 
Appare ntly, Mr. Public 's br other -in­

law wanted to surpr ise his wife and 
unwittingly atte mpted to create th is 
bogu s half-Baked Alaska. Both he :u1d 

DY STEVE FINKE L 

his wife were surprised wit h the re­
sults, as a pri ce less vase was ruined 
and their ca r had to be fumigated. The 
sis te r-in -law l,tter confronted Mr . 
Publi c, c laiming that shc wo uld stab 
him seve n tim es to get eve n. This may 
po int to the siste r-in-law as a possible 
suspect. 

The Butl e r: He had fai thfull y 
served Mr. Pub lic's family for two 
g<.:neratio ns. Howeve r , he never got 
much of a sa lary nor asked for one, 
feeling that when his time CtLme, the 
Pu blic famil y wo u ld reward him 
handsomely for hi s many years of de­
vot io n and de di cat ed service . Bu t 
whe n age started to rob him of his 
cllk icncy. and it see med his time to 
re tire was at hand , Mr. Pub lic d is­
missed him from his pos t with no re­
ward for his years of serv ice , wit hout 
even a reference. 

In fact , Mr. Public had gotten a new 
computer softwa re package . Silen t 
Butl er, and told the but ler in no un­
ce rtain term s that it was much mor e 
useful than he was. On top of that , as 
he kicked the butler out of the house , 
Mr. Pub lic added that Silent Butle r 
was a much better conversa tionalist 
as we ll. ·n1e butler got up, dusted 
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JOYSTl[H lUDATI[ 
himself off and rep lied, 'Tm go ing to 
poison your afternoon tea, and then 
you' ll be sorry you said that abo ut my 
conve rsational skills!" This does ap­
pear to some how imp licate the but ­
ler. 

The Cook: Although an ext remely 
competent cook , neverthele ss she 
had perso nal problems wi th Mr. Pub ­
lic. lt seemed that whe never Mrs. 
Publi c was upstair s, Mr. Public would 
make braze n advances coward the 
cook, which she always spurn ed. As a 
result , the rela tions hip betwe en the 
two was rather strained . It came to a 
head when the cook unwittingly tried 
the recipe for baked scrod on Mr. 
Public 's sister- in-Jaw' s Micro Cook­
book (see the entry for Siste r-in-Law) 
and end ed up destroy ing the kitchen 
and much of th e pat io. 

While the cook was recovering in 
the hospital , Mr . Public brought a 
laws ui t against her. After she was 
found guilt y and se nt enced to 18 
year s of confinement , th e coo k 
screamed, "When I make bail, I'm go­
ing to sever your throat with my spat ­
ula!" The cook probably sho uldn 't be 
ruled out as a possible suspec t. 

The Chauffeur: Mr. Public hired 
his chauffeur after watching his fine 
driving performan ce on the Rally 
Speedway cour ses he'd designed on 
the Commodore 128 for the chauf­
feur job interv iew . "The chauffeur was 
outstanding at Rally Speedway, and 
an excellent street dri ver as well . 
Since Mr. Public enjo yed dri ving his 
fleet of cars him scU' ( one Rolls, one 
Jag, one Vega) , he really didn 't need a 
chauffeur , except that he was , unfor ­
tunatel y, a terrible driver. He retained 
the chauffeur to slide into th e driv er's 
seat to take th e rap for his fender 
bender s. 

Event ually, the accidents mount ed 
up on tht: chau ffeur 's driving reco rd 
and his licen se was suspended. Mr. 
Public then forced him to cominue 
be ing his "driver " even tho ugh he had 
no license. The next accident saw the 
chauffeur held in custody , and Mr. 
Publi c refused to pr ovide a character 
wit ness (s aying if the cha uffeur had 
spent less time pract icing at Rally 
Speedway and more time on the road, 
he wou ld've be en a better driver ). 

The Chauffeur vowed. 'Tm gonna 
lock you in the garage and run all 
thr ee cars until you breathe t:noug h 
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John Q. Public has 
died from 11 dijf erent 
injuries. Twelve 
people had strong 
motives, viable 
opportunites and 
established threats to 
kill him This arouses 
suspicion off oul 
play. 

carbon monoxide to turn yo ur ears 
bright gree n!" Mr. Public th en dis ­
missed llim from his emp loy. Some 
eviden ce doe s po int to th e chauffeur 
as a possible suspect. 

The PsycMc: The psychic made 
her living by telling fort un es in a 
small tearoom just on the outskirts of 
town. She had her difficultie s with Mr. 
Publi c as well. Mrs. Publi c paid her 
ex travagant sum s to read her weekly 
horoscope. Mr. Public di srupted the.: 
arrangement by buying Micro As­
tr ologer tO read his w ife's horoscope 
using the Commodore 128 . As it 
turned out , the psychic was also read­
ing the wife 's horo scope with Micr o 
Astrolo ger , so after two we eks of du ­
plicate reading s, Mrs. Publi c stopped 
go ing to the medium . 

Mr. Publi c furth er wor sened rela­
tions by making sure that all the psy­
chic 's regular cu stomers got copie s of 
Micro Astro loger , and then called in a 
favor from a banker friend of his to 
forecl ose on the psyc hic' s mortgage 
and th row her out on the st reet. As 
the place was being boarde d up, the 
psychic shr ieked, "I'll get you if I have 
to crack your slntll wit h my own crys­
tal ball!" This might establi sh reason 
to con sider the psychic as a po ssible 
assailanl. 

Uncl e Fred: Everyo ne love d hap­
py-go-lucky, conside rate , wel l-bred 
Unc le Fred -everyone except i'vlr . 
Public , who felt that he was a senile 
old geezer who was a drain on the 
family finance s and should be put 
away. Uncle Fred led an ac tive, fuLJ 

life, always involved in so me physi cal 
activity such as go lf, fishin g, hU<ing or 
sailing. Mr. Pub lic co nvinc ed a co urt 
that Uncle Fred 's lively sc hed ul e 
po i11tccl to a callous disregard on the 
part of the elder gentl eman for his 
own health and well -bein g, so Uncle 
Fred was cou rt-com mitted to a nur s­
ing home , and declared menta lly in­
co mpetent. 

Th ey had to tra ck Uncle Fred clown 
on the golf cou rse where he played 
every day (he cou ld beat the club pro 
every other round ) to infor m him that 
his health did not perm it this type of 
activit y, and take him to his new 
"home." Uncle Frt:d angr ily waved his 
nine-iron at Mr. Publi c, saying that 
ht:'d like to Lake a chip shot at Mr. 
Public's ht:acl. Uncle Fred might be 
look ed up on as havin g a possible mo­
tive to get even. 

Personal Secretary: Mr. Pub lic 
hir ed a virile , attract ive young man as 
his per sonal sec retary. It see med only 
natura l that so mething wou ld devel ­
op between the personal scc retaq , 
and th e long-neglec ted Mrs. Public. 
When noth ing did deve lop , 1\llr. Pub ­
lic was outr aged , and had tO look for 
another exc use to divorce his wife. 

To puni sh his perso nal sec retary 
for his lack of untrt1scworthine ss, he 
had him do incred ibly menial, de ­
meaning tasks. Although a Harvard 
graduate , the per sonal sec retary put 
up with this treatment for as long as 
humanl y poss ible. But one day , as he 
was licking the du st off of Mr. Pub lic's 
bureau , he de cidc.:d he'd had eno ugh 
and tried to quit. Uut apparen tly Mr. 
Public had forced him to sign a co n­
tra ct which included th e follow ing in 
microscop ic pr in t: 

If, at any time, I de cide to terminate 
my employ with the Public house· 
hold, I agree to the follow ing term s: 

a) All informati on gathered inside 
the Public househo ld remain 
confidential for a period of at 
least thirty (30) years. 

b) Any materia l gains or benefits 
accrued during emp loy ment , 
such as salary and food, must he 
forfeited or se rvices of a co m­
parabk va.luc return ed. 

c) Th e form er empl oyee be sub­
ject to three of the followi ng 
four cond itiona l treatment s 
( emp loyer's choice): 
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• Play fascinating arcade games! • Develop new programming skills! 
• Organize your finances! • Create original musical tones! 
• Master word processing! • Experiment with sophisticated sprite graphics! 

• Get more from your Commodore than you ever thought possible! 

With this exclusive 3-volume Computer Library at 
your side, you'll be armed to explore, experiment , and 
experience everything your Commodore has to offer. 
You' ll find tips and tricks not included in ordinary user's 
manua ls. 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! 

listings. Everything you need to get maximum per­
formance. 

And now, you can receive this exclusive 3-volume 
Computer Library (worth $41.15) for just $1.95 when you 
join The Computer Book Club . 

Superior Performance Practical Price! 
As a member of The Computer Book Club, you'll 

get even more performance from your Commodore. 
You'll be able to keep up with the very latest computer 
technology, programming techniques, and business ap­
plications .. . right in the convenience of your own home. 
Best of all, you save from 20% to 75% on every book 
you select! 

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 program 

Plus FREE for Joining • Free Guide to 
BASIC Statements 
& Commands 

Join The Computer Book Club now, and the BASIC Statements & Commands Guide 
is yours absolutely free. Keep this handy reference next to your Commodore for easy 
access any time you need answers fast! 

BASIC 

~-;;:.:;:..~ 
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7 very good reasons to join 
The Computer Book Club® 

• Big Savings. Save 20</'o to 75% on books sure to Increase 
your computer know-how 
• No-Risk Guarantee. All books returnable within 10 days 
without obligation at Club expense 
• Club News Bullet in. All about current selections-mains, 
alternates, extra- plus bonus offers. Comes 13 times a year 
with hundreds of up-to-the-minute titles you can pick from 
• "A utomatic Order." Do nothing , and the Main selection 
wil l be shipped automatically! But . .. if you want an Alter­
nate selection-or no books at all- we'l l follow the Instruc­
tions you give on the reply form provided with every News 
Bulletin 
• Bonus Books. Immediately get a Dividend Certificate with 
every book purchased and qualify for big discounts of 60% 
to 80% 
• Extra Bonuses. Take advantage of added-value promo­
tions, plus special discounts on software, games, and more 
• Exceptional Quality. All books are first-rate publisher's edi­
tions selected by our Editorial Board and fill ed with useful, 
up-to-the-minute Information 

Please accept my membership In The Computer Book Club and send me the 
3-Volume Compute r Library, Using & Programming the Commodore 64, including 
Ready-to-Run Programs (1712P), 1001 Things to Do with Your Commodore 64 
(1836H), and Commodore 64 Graphics and Sound Programming (1604P), billing me 
S1.95 plus shipping and handling charges . If not satisfied, I may return the Library 
with in ten days without obliga tion and have my membership canceled. f agree to 
purchase 3 or more books at reduced Club prices (plus shipping/handl ing) during 
1he next 12 months, and may resign any time thereafter . 
Name ______________ ____ _ __ _ 

Address _____________ __ _____ _ 

CltY---- ----- ------- -- ----
Stale ____ ___ Zip ___ Phone __ ____ __ _ 

Valid for now members only . Foreign applicants will receive special ordering instructions . Canada 
must rom,t In U.S. curroncy This order sublect to acceptanc,e by the Computer Book Club . 
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• 100% certified error free! 
• For home or office personal computers! 
Due to BIG SAVINGS on a huge quantity pur­
chase from the manufacturer, we are able to 
offer these top quality disks BELOW dealer cosll 
We can·1 print the well-known brand name. but 
you rnighl recognize it by the fine features. The 
disks are for IBM PC. XT or IBM compatibles. 
Epson OX10. Kaypro 4. 10 and other personal 
computers. And they're OEM quality! Each s•t.· 
disk has reinforced hub-ring area and is double 
sided. double density. Includes protective jack­
ets, write protect tabs and adhesive user labels. 
Stock up now for your future needs at these re­
markably LOW closeoul prices! 

1000 DISKS 
Mier. list: 15,45000 

Now $799 Only ... 
BOC each 

Item H-959-63476-03 
Ship. handling: $30 

100 DISKS 
Mier. list: 154500 

Now $89 
Only . • ... 

89C oach 
Item H-959 -63476 ·01 

Ship, handling: S8 

200 DISKS 
Ml&r, list: 1109()00 

Now $169 Only . . .. . 
84C each 

Item H-969,63475-02 
Ship, handling: $12 

20 DISKS 
Mfgr. list: 110So" 
Now $24 
Only . .. . .. . 

$1,20 each 
Item H,969 ,63475 ·00 

Sh ip, handling : S4 

Sales outside continental U.S. are subject to spec ial 
condition s. Please call or write to Inquire. 

Credit c1rd customers can otd e r by phone. 
24 hours a day, lllll!J!!!!II ~ 
7daysaw eek ~~ 

Toll-Free: 1-800-328-0609 

II Your chec k i1 welcomol 
No d el1y1 in ord ers pa id by chock . 

C.O.M.B. Direct Marketing Corp . Item H-969 
14605 28th Ave. N./Minnea polis. MN 55441-3397 
Send the following items. (Minnesota residents add 6% sases 
tax . Allow 3.4 weeks deliv ery. Sorry, no C.0 .0. orders.) 
_ 1 OOO Disc Pec(s} et $799 oach plus $30 shipping, 

handling per pac. (Item H-959-6347 6·0 31, 
- 200 Disc Pac(s} et S169 oach plus $12 shipping, 

handling per pac. (Item H-959 -63476-021, 
_ 100 Di sc: Pac~,) at 989 oach plu s $8 shippin g . handling 

per pac. (Item H·959 ,63476-01} . 
_ 20 DiacPacfs)at $24 oach plu 1 84 ship ping. handlingpo r 

pac. lltom H,959 -6347 5,001, 
0 My check or money order is enclosed. (No delays in 

processing orders paid by chcc,k. thanks to TeleCheck .} 
Cha rge : D MasterCard ® 0 VISA~ 

Acct . No-------- Exp,_..._ __ 
PLEASE PRINT CLEARLY 

Name---- --------­
Address --- --------­
Citv------ ------ --
Stato --- ------ZIP--­

Phon e --''-- --"'------- --

S ' H 

C.O.M.B. Direct Marketing Corp. 
Authorized Liquidator 

14606 28th Avo . N. e Mpls., MN 66441 -3397 
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JOYSTICH LUDATI[ 
1 ) Electro-shock therapy 
2) Chinese water torture 
3) Frontal lobotomy 
4) 8 hour s of Gidget movies 

The personal secretary agreed to all 
the conditions except one: the Gidget 
movies, but he disappeared before 
these conditions were enacted , leav­
ing a not e that promised he'd be back 
to shove that contra ct down Mr. Pub­
lic's throat. This may ind icate some 
form of motive on the par t of the 
personal secretary. 

Suspicious Witnesses: The inno­
cent-bystander couple from Smallville 
who had come to the big cit'y for the 
first time and happened to be lost, 
were wander ing around in the area by 
the Publi c mansion at the approx i­
mate time of death. They claim to 
have heard three gunshots, cars back­
firing, screams of terror and pain, gur­
gling and choking sounds , and other 
suspicious noise s ( such as a man's 
voice plea ding , "Plea se don 't kill 
me!"). They said they weren't sure if 
anything was wrong. 

Further questioning established 
that they were actually well acquaint· 
ed with Mr. Public , having dealt with 
him many times through telecom ­
muni cat ions on their Co mmod ore 
comput er. It turn ed out that Mr. Pub ­
lic had so mehow used his Commo­
dor e 128 and modem to stop or dis­
avow payments on all their bills and 
transactions ( electric , telephone , 
rent , credit card s, car payments , 
news paper bills) as a lark, or perhaps 
as an expr ess ion of the inte nse hatr ed 
he felt toward these two hor ribly dull 
peopl e. Anyway, they found them­
selves without lights and phone ser­
vice, a bad line of credit , their car 
repossessed , in danger of being evict­
ed , and having to pick up their own 
newspap er . 

They responded by teleco mmuni ­
cating this message: "You are not a 
nice person. If we 're ever in the big 
city, we'll drop by and break your 
nose and rupture your kidneys." 'This 
is rather suspicious, but there was no t 
a single mark on Mr. Publi c in the area 
of hi s no se. Neve nh e less, we ' re 
watching this coup le clos ely, looking 
for any incriminating evide nce. 

Sleazeball Black .Market .Man: 
Ther e was no sleazeball black market 
man involved. This looks extremely 
suspicious, becaus e th ere's al\vays 

some sleazy underworld connection 
in cases like this. 

.Mr. Whipple: Mr. Whipple runs 
the local groce ry store that suppli es 
the Public mansion. He once found 
Mr. Public hiding in a dark aisle 
squeezing toilet paper and repri­
manded him. Ashamed, Mr. Public left 
the store never to return , but out of 
the corner of his eye caught a glimpse 
of Mr. Whippl e pleasurab ly sq ueez ing 
that very same roll . 

Mr. Public was not content with 
mere Public humiliation of Whipple, 
so he used The Manager , a versatile 
record keeping program for the Com­
modore computers, to analyze the su­
permarket 's toil et pap er invent ory 
and sales figures for the past dec ade. 
The Manager reveal ed that Whipple 
had been squeezing his way through 
three cases a week. .Motivated by re­
venge and anger , Mr. Public submit· 
ted his findings to the supermarket's 
national office, and had Mr. Whipple 
barr ed from the grocery business for 
the rest of his life. 

At the corporate headquarters , 
where the judgment was handed 
down , Mr. Public taunted Mr. \Vhip­
ple while wagging his finger at him , 
"Please don 't squeeze the toilet pa­
per ." Mr. Whipple responded by threat­
ening to squeeze the paper around 
Mr. Public 's throat until his neck was 
cottony soft. We could be led to con­
clude from this information that Mr. 
Whipple may be involved. 

Inspector 's Notebook: 
Case Evaluation 

What we have here is a case that 
defies reason. A man who had spent 
his life gaining mortal enemies, 12 by 
our count , dies from 11 different in­
juries. All I 2 suspects ( oot including 
the sleazy black market guy) had 
strong motives, viab le oppo rtunit es 
and established threat s to kill Mr. 
Public . This instantly arouse s susp i­
cion of foul play. The only way to 
truly find out who did what is to bring 
everyon e involved together into a 
sing le room and sta lk around the 
room acting strang ely until I shock 
everyon e by suddenly announcing 
who did it, how and why , which will 
cause the culprit to break down and 
confess. 

But you'll have to wait 'til next is­
sue for that scene. Tun t: in then. DJ 



The Commodore CBM System 
For Business Classes & Sthool Offices. 
• 80 Column x 25 Line screen . .. 

Typewriter style keyboard 
• BIG Disk Capacity - either 1,000K­

bytes or 2,000K-bytes 
• Fast, big and reliable 150 cps, 132 

column printer 
• Proven dependability - over 

100,000 in schoolroom use 
throughout the U.S. 

• Lowest cost big drive system 
available anywhere 

• Many, Many programs available 
including: 
-Professional Wordprocessors 
-Powerful spreadsheets 
-Easy to use Databases 
- Telecommunications software 
- Comprehensive Accounting 

Packages 
- School Management 
Software 

- Administrative Software 

Commodore 
8023-P 
Printer 

RECOMMENDED PRICES: 
Computer: CBM8032 .. . . . . $449.00 
Disk Drive: 8050 or 
8250 ............... ..... $595.00 
Printer: 8023P .... .. . ..... $249 .00 
Cables : .. ... ... . . ....... .. $68.00 

TOTAL if bought 
separately .... . . . . . . .... $1361.00 

Commodore 
CBM-8032 
Computer 

Special Commodore 

Commodore 
8050 or 8250 

Disk Drive 

CBM System Price...... $89 5.00 

The Commodore PET Classroom Solution ••• 

~' IJ 
Commodore 

CBM BI-Directional 
Printer 

Model 4023 

Commodore 
CBM-2031 

Single Disk Drrve 

ORDERS ONLY CALL 
1-800-527-1738 

INQUIRIES & INFORMATION PLEASE CALL 
1-214-231-2645 

MasterGard. VISA, Money Order, Bank Check 
coo (add 5.00) 
Add 3% For Credit Cards 
All Products In Stock Shipped Within 24 Hours 

a s 

Commodore 
PET Model 4032 

PLUS 750 EDUCATIONAL PROGRAMS 
VERY IMPORTANT! These programs 
will work with Commodore's C64 
and the new C128, as well as with 
the PET and CBM. 
If these programs were only worth 
S5.00 each, this software alone 
wo•Jld be worth over $37501 

Package price 
lor the Commodore 
PET System .....••.••.• $595.00 

commodore 

Miuo-Sys 
T A I B U T 

• 40 Column x 25 Line screen ... 
easily read by young students 

• 170 Disk Drive 
• Fast and reliable 100 cps, 

80 column printer. 
• Incredibly rugged . .. this system 

keeps on going, year after year 
• Proven under heavy use in 

Entitlement Programs throughout 
the U.S. 

• Low. low cost per system 
• Over 750 Programs in this well­

tested 4th Edition of the popular 
Public Domain series for K-12. 
Includes: 

-Administration -Logic & 
-Business Problem 
-Computer Solving 
Science - Math 

- English -Music 
-French - Physical 
- Geography Education 
-Health Education -Science 
-Language Arts - Technology 
-Games - Utilities 

F.O.B. Dallas, Texas 
All Products Shipped With Manufacturers 
90 Day Warranty PRICK~ ARF. SUI\JECT TO 
CIL\NGE WflllOUf N<Yl'ICE. 

a A s 
641 Presidential Dnve • Richardson. Texas 75081 • 9:30 a.m.-6:30 p.m. (Mon.-Fr1.) • 10:30 a.m.-2:30 p.m. (Sat.) 



SOFTWARE REVIEWS 

Physica1ly Fit 
with Your 
Commodore 
64 
Enlist the aid of your 
Comm odore 64 to trim 
off extra p ounds and 
get those musc les back 
in shape. 

Eat your heart out.J ane Fonda. Now 
Commodo re 64 owners can "ge t 
phy sical" using programs designed to 
promote fitne ss, weight loss and a bal · 
anced diet. ·n1esc are pr ograms for 
both the established jocks among us, 
and those who have on ly recent ly dis­
cover ed the value of fitness. These 
programs ust: tex t, graphs ancl info r­
mation you ex tract from the manual 
to help you create a cuscomized fit ­
ness program or diet. 

Compu- Coach 
Compu-Cocicb by Cody Computer 
Systems is a fitness program for peo­
ple intere sted in weight lifting, and 
provide s bar chart s of you r progress 
so you can graphically sec your im­
provement. Th t:rc's even a "sublimal 
message" mod e-e ncouraging mes­
sages fl ashed at lig htning speed across 
the screen. 

The main menu incl udt:s options 
likt: Bar Charts, Worko ut, Workout 
Tables, and Calor ic Burn. Start with 
the work out ancl type in the name of 
any exercise you choose. Then de­
cide how you want this exercise mea­
sured : we ight and repet it ions, di s­
tance, time , time and handicap, or 
caloric burn . ( The time and handi cap 
opti on is for peop le who use an exer ­
cyc le.) 

After yo u've designed a program of 
up to 50 exerci ses, you can track your 
daily progress by entering today's 
wo rkout on the 13ar Chart or Worko ut 
Tables menu s, and typi ng in the num· 
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ber of repet itions for each exercise 
you've performed . The program auto ­
maticall y saves your result s fo r next 
time , and also lets you print them out 
on a printer . 

If you'd li ke to lose weight and 
wane to find out how much exercise 
i t 'll take, move to the Calorit: Il urn 
option . Here you inp ut your weight , 
sex, and heart rate during a work out. 
Lf you don't have a stopwat ch, don't 
worry--Compu-Coacb offer s thi s op­
tion as well . 

The program is easy and fun tO use, 
and t he price is rig ht, too-Just 
S20.95. Any prob lems? The on ly one I 
found was that it may be di fficu l t to 
see the bar charts on oldcr versions of 
~he 64 ( ove r two years old ). 

Original Bost on Comput er 
Diet 
If you're inte rested in weight loss­
and who isn't-one very cornprchen -

BY CHRISTINE ADAMEC 

sive program is the Original Boston 
Computer Di el by Scarboro ugh. Writ­
ten by cloct0 rs and nut r itioni sts, this 
program is co mprised of a tw o-sided 
di sk, a manual of readin gs, a food re­
porting and meal -planning guicle, and 
a command car d to refres h yo ur 
memory on co mmands . 

You're offe red a choice of three 
"c oun sclor s." Ther e's Am y, who 's 
··n :ally a sweet kid. She knows her 
stuff but will take pains not to hurt 
you r feeling s." Or choose mam.:r-of­
fact George o r free -whe eling Shirley . 

After select ing your cou nsclor, the 
program asks basic questions about 
your sex, age, height , we ight and 
whethe r o r not you've ever had gout , 
diabete s, o r high blood pressure . The 
program :Lbo asks if you avoid any 
food for medical reasons, if you take 
vita mins, and other quest ions. Cur­
rent dietary information is requeste d 
on how often you eat dairy prod ucts, 
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an imal pr o tein , br eads, and fruit s. 
How often do yo u cat breakfast ? 
Where do you eat most meals? 

Some psycholo gical questions are 
asked . For exampl e, a que stion obvi­
ous ly targeted to anorexics: "Have 
vou ever purposely vomited , used 
iaxativ es .... " You're also asked to de­
scrib e; y(>ur feelings when you eat 
( hungr y, rushed, bored , content ). 

After this initial analysis, read "First 
lbin gs First" in your manual. The 
nex t step is to select foods from a list 
of about 400 and add up to 100 of 
your own foods. Bastd on this stlec ­
tion , the pr ogram analyzcs your ove r­
all diet , giving you an overview of 
eating mistakes. 

For examp le, Shirl ey said, "I would 
say a co nsiderabl e perce ntage of your 
calori es are from fat!" and reco m­
mend ed low-fat meals. She also ana­
lyzed v:irious nutr ients in my diet and 
sa id I nee ded mo re calc ium and 
should increase my fruit and vcgeta· 
blc inutke (And q uit skippin g lunch!) 
Later Shirle y offers me a low-fat diet 
lunch . 

I liked the occasional humorou s 
comm ents from my "counselor ." For 
exampl e, Shirley tells me she 's glacl 
I'm o n time for my appoimm em with 
her- because she 's booked a tennis 
court in an hour! I also liked the large 
numb er of option s. For example , if 
you selec t the graph options , you can 
get proj ec tions of your future we ighl 
based o n today 's weight , or based on 
your foo d intake in the past week. 
You can also ana lyzc yo ur moo ds 
wh en cating various meals---ma ybe 
you 're particularl y nervous when eat· 
ing that morning snack. If so, this pr o­
gram helps tlag that tendency. 

You can also analyze your diet for 
sodiu m, calcium , iron, fiber , fat and 
sugar com cnt. And th e program offers 
a myriad of sugges tions. ·111erc 's a lot 
of d isk-flipping back and forth once 
you've entered your original data , but 
it 's not difficu lt because you 're pro­
vided o n-screen dir ec tions on wh en 
and what to do. 

'Ili c original versions of this pr o­
gram were designed for use by only 
one person. How ever, upda ted ver­
sions come with extra disks, so data 
for additional peopl e can be saved. So 
if both you and your "significant oth· 
er" want to try this diet simult aneou s­
ly, you can do so. 

The Nutritionist 
The Nutritionist offers information 
on 898 diffe rent foods-including fast 
food. This program is designed to ana­
lyze your curr ent diet and guide you 
to bett er nutrit ion in the future. 

The main menu is comp rised of a 
Food List, Ex chan ge List and an op­
tion to Setup Diet You set up your 
diet by ty ping in your age , sex, 
wheth er or not you're pr egnant , and 
your activity level on a scale from one 
tO four . You also decid e wheth er you 
want no die t, a light diet, or a ''hard " 
diet. (Acco rdin g to the manual the 
hard d iet is not reco mmend ed for 
mor e than eight weeks , and you really 
shou ld start with the light diet. ) 

The program now calcu lates the 
num be r of calories and nutri ents you 
nee d. Take, for example , a 34 year-old 
man who weighs 185 pounds , has a 
mod erale activ ity level, and would 
like a light diet . The Nutritionist com­
put es that he w ill need 2,220 calories 
daily for a light diet, and lists his total 
needs for pro tein, fats, calc ium, and 
variou s vitamins. 

Now type in what you actuall y ate 
or plan to eat, selec ting the food num ­
ber from the manual. As you typ e in 
foods and amount s, you receive an 
on-screen running tota l of calorie s 
and prm t:in. Move on to the "portion­
ing" mode. After asking whether you 
pr efer whole milk or non-fat, the pro ­
gram re po rt s o n how man y " ex­
change s '' you 're allowe d for mi lk 
products , fruit , or br ead. 

Any critici sms? I wish ther e were 
some way lo save data on this pr o­
gram, so I could compar e what I did 
yes terda y or last week to how I'm 
doing today. Each lime you load the 
pro gram , you start anew. You can, 
howeve r , print out your data and use 
that information as your perman c::nt 
record . 

I was very impre ssed with the vari-

ety of foo ds available tO select from , 
as well as th e numb er of nutri ents 
ana lyzccl in the pro gram . In addition , 
the manual was clear and easy to fol­
low. 

Americans will continu e to struggle 
to get th ose pound s off and bec ome 
healthier people-and it's an imp or­
tant and positive tr end . So why not 
enlist th e aid of VOlll' Commodore 64 
and on e of th ese programs to help 
you? m 

Publishers 

Compu-Coach 
S29.95 
Cody Comp uter System s 
18533 Roscoe Boulevard #205 
North.ridge, CA 9 1324 

The Nutritionist 
S34.95 
Nanoscc 
4185 South 300 West 
Ogden, UT 84403 

Original Boston Computer Diet 
S49.95 
Scarborough 
55 South Broadway 
Tarrytown , .NY 1059 1 

Other Fitness Programs 

Aerobics 
S44.95 
Spinnaker 
2 15 fir st Street 
Cambridge, MA 02 I 42 

C.A.T.O. (Comput er-Assisted 
Training Optimiz er) 
S59.95 
Syntonlc 
86 Brookline Street 
Peper cll, MA 01463 

The Model Diet 
S29.95 
Softsync 
14 East 34th Streer 
New York, NY 10016 

Total Health 
$29.95 
PractiCorp 
The Silk Mill 
44 Oak Street 
Newton Upper Falls, MA 0216 4 
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COfflPUTER WIZARD 
BY LOUIS f . SANDER 

Computer 
Counting II 
Hexadecimal 
Demystified 
H exadecimal- what is it? Mor e im ­
portan il y, why is it? Why would any­
one use those funny letter-numbers 
when the decimal system has served 
us well for centurie s? Is it some kind 
of plot to confu se us? 

Do you know peop le who ask ques­
tions like those? More importantly , do 
yo u ask those questions? If eithcr an­
swer is "yes," read o n and receive en­
light enme nt-thi s month , the Wizard 
takes the hexe s out of hex. 

To understa nd hexadecimal , you 
fir st must und erstand a few simpl e 
term s, and you must know how to 
count in binar y. We coven.:d tho se 
subjects in the last issue, but we'll 
revi ew them in case you mi ssed it . 

The first imp ortant term is number. 
Number is an abs1rac1 concept , made 
concrc 1e on ly w hen applied to con­
crete things. Numb er is that which is 
common to a dozen eggs, the mem ­
bers of a jury , and the mo111hs of a 
calendar year. 

When human s speak abou1 number , 
they use numfJer words. Number 
word s vary from langua ge to lan­
guage, and although they arc usually 
spoken , it is also possible to write 
them. In Engli sh, we use th<.: number 
word ''twelve" to refer co th<.: number 
of months in a year; French-speaking 
people use "douzc." The tw o words 
arc very differ ent , but they r<.:fer to 
the same thing - a numb cr. 

/\no1her imp orian 1 term is 1111111c r ­

al. Numerals arc writt<.:n symbo ls used 
to refer to number . One num eral for 
the number of eggs in a dozen is 12. 
AnotJ1er numeral for the same num­
ber is XII ( a Ro111r111 num eral ). Today, 
mos1 of the world uses the so-<.:all<.:d 
Arabi c system of numeral s, which 
consists of the symbol s, or di gi 1s, 0 
though 9, plus a simple set of rule s for 
combining them. ( Computer people , 
of cours<.:, refer to the Arab ic sys1em 
as the decimal system of nu mem ls.) 

for purpo ses of umkr standing hex -
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adecimal , it' s important to und<.:rsrand 
that numbers , number word s and nu ­
mends are spec ific and individual 
concepts, even though they arc ofkn 
<.:onfus<.:d in cveryday speech. Num­
bers arc abstract qualitie s of groups of 
thing s. N umb er wo rds are used in 
sp<.:aking or writing about number s, 
and they vary from language::: to lan ­
guage. In wr iting abou t numb ers, we 
can also use numerals , which arc 
widely undcr st0o cl symb ols for num­
bers. 

Now that yo u have the basic term s 
and conceptS, receive this bi! of wicl ­
som: decimal ( or Arabic ), binar y and 
hexadecimal arc alJ systems of nu­
merals-they are systems of symbols 
w hi ch stand for numbers. With that 
viral fact in mind , let's focu s on some 
propertie s of the familiar Arabi d dcc i­
mal numeral s. 

J11s1 as the Arabi c/decima l numeral 
system uses plac e value, so do the 
binar y and hexadecimal num eral sys­
tems. The rightmo st place in all three 
numeral sys1ems is the "o nes place." 
In the d<.:cimal sys1t:111, it can hold any 
cligit up to 9. In the binar y nunH.:ral 
system, i t can hold any bit up to l. In 
the hexadecimal numeral system , it 
can hold any hexit up to F. 

As we all know, a single-place deci­
mal numera l can represent !en differ -

enc number s: zero , plu s all the num­
bers from one to nine. As it is easy to 
sec, a single-plac e binary numcral can 
represent on ly two diffe r<.:nt num ­
bers: zero and on<.:. As ii is ju st a littl e 
more diffi cult to sec, a single-p lace 
hexadec imal num eral can repr esent 
six teen diff erent number s: zero , plu s 
all the numbers from onc to fifte en. 
(Just as it could represent six teen dif­
ferent numb ers. a single-di git hex nu · 
mcra l could represent sixt<.:en diff er­
ent anythin gs. I louses. for <.:xample.) 

The second positi on in a decimal 
numera l is the " tens" posilion , and 
the other positions increa se in value 
by power s of ten-hun dreds. thou­
sands, ten thou sands, and so on. TI1e 
second position in a binary numeral is 
the " two s'' position , and the ot her po ­
siti ons increa se in valu<.: by powe rs of 
rwo : fours, eights, sixte ens, etc. 

The second position in a hexadeci ­
mal numeral is the ''sL'Ctecns" posi ­
tion. TI1at is <.:asy to sec, because the 
highest numb er represented by a one­
position hex numer al is fifteen . To go 
to six teen require s ano1her posi tion . 
The subsequent positions in a hex nu ­
mcra l incr<.:asc in value by powers of 
sLxtccn . Sine<.: th<.: power s of sLxtccn 
get very large very fast, it 's a bit cum­
ber some to name them . They are 
"two hundr ed fifty sixes , .. " four thou -

Comput er Wiza rd reg 11la1·ly p,·es ents elemen tary topics of Interest 
to Commodo,·e comp uterlsts. It emphasizes the needs of begin­
ners, but is of use to advanced computerists as we ll . The column is 
written to be ea sily understood by a ll, and to be of lasting value to 
its re ade1· s. lfyou have commen ts or suggestions for Compttt er 
Wiza rd , please write to Louis F. s,~n,le ,·, in care of this magazine. 
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sand nin ery-sLxes," "sixty -five thou ­
sand five hundr ed thir ty -sixes," and 
so on. 

·n1t1s ends ou r di scussion of num er­
als; let 's get o n w i th the good pan . 

Binary and Hex 
lf you wo nder w hy w e bot her wi th 

bi nary and hcx, here's a simp le an­
sw er: At rhc roo t of hinary's im por­
tance is the way in w hich comp uter 
chips w o rk. Each chi p holds thou­
sands of ti ny cir cuit s, each of w hi ch is 
either "o n" or ·'off." When wor ki ng 
wit h chips, it's useful to have symbols 
to note w hi ch circuit s are on or off. 
Gcncrall y, the symbol " O" is used fo r 
"off ," w hil e " l " is used for "o n." To 
repr esent the status of four such ci r­
cuits, we might wr it c this: 

O 10 I ( for otf,on,off ,on ) , or 
10 I 1 ( fo r on,off,on,on ) 

Do you sec the simil ari ty bctw een 
these symbo ls and bi nar y num erals? 
Bin ar y num er als art: a w o nd erful 
means of symbo li zing on/off cir cuit s! 
Just li ke house ··numb ers," the com­
puter 's use of bi llill")' has Ii ttl c to do 
wit h repr esent ing number . At the 
root of bi nary's impo rt ance is i ts use­
fu ln ess in representi ng circuittJ '· 

Num erals 
Arabi c/dec imal num erals can be 

used to repr esent any numb er, no 
· matter how large, because of an im ­
portant conventi on call ed pla ce val ­
ue. With place value, the numb er a 
dig it rcp rcsents depe nds on that di g­
i t 's posit ion in the num eral. In deci­
mal numera ls, the ri ghtmos t place is 
call ed the ones co lumn . Mov ing co 
tl1e left , the ot ht:r position s arc tl1e 
tens co lumn , hundr eds co l umn . thou ­
sands co lumn , and so on. 

Th e num eral 1986 refers to a num ­
ber made up of one thousand, nin e 
hundr eds, eight tens, and six ones. 
O ne wo re.I for that numbe r wo uld be 
" nin eteen eighty-s ix ." Another wou ld 
b e "one:: t housand nin e hundr ed 
eighty-six." 

Wh en you think about it , you w i ll 
reali ze that num erals cannot only re­
present numbers, hut they can also 
repr esent numbe r wo rds, or eve n 
things no t connected w ith numb er at 
all. n, e num eral 1 2, for example, can 
stand fo r eith er the number of eggs in 
a doze n, or for th e number wo rd 
"twel ve." The num eral I O can stand 

The second p osition 
in the decima l system 
is the "tens" pl ace. The 
second pos ition in 
hexadecima l is the 
"six teens" plac e. 

for th e numb er of your finger s or 
toes, or for a w oman of parti cular 
bcaury. Life is full of simil ar exam ples. 

Because deci mal num erals are so 
uni versall y und erstood, and because: 
th ey have a simp le and repeatin g 
method of constru ct ion, they ar e of­
ten used fo r purp oses other than 
countin g. l once li ved at 407 No rth 
Mapk Street in Mt. Prospect, Illin ois. 
T here w ere now here near COVIi 
( four hun dred and seven ) houses o n 
the str eet, but th e c ity fath ers used 
numerals in laying out No rth Maple 
Str eet. All th e "e ven nu mbered " 
ho uses w ere on tl1c we st side of the 
str eet , w hil e the "o dd num bered" 
houses w ere on the east. Th e " num­
bers" got higher as the houses got 
furth er nort h, away from the ccnter of 
tow n. In fact , the "n umb ers" we re set 
up so that ;tit the "400 's" we re in the 
fourth bl ock nort h, all th e ' '500's" 
w er e in the ftf th block no rth , and so 
on. 

13y now you shou ld understand that 
"house numbers" aren't really num­
bers at al l. \Vhat they arc arc numerals 
used in a spec ial way: fo r keepin g or­
der ly track of houses. Also by now , 
you arc ready to thin k about oth er 
num eral systems, especiall y binar y 
and hex. 

As the Arahi c/dccimal numeral sys­
tem has di g i ts 0-9, so the binary nu ­
meral system has bit s, 0- 1. Simil arly, 
th e hex adecimal num eral system has 
h exit s, 0-F. ( Here arc all th e hexits: 0, 
I , 2, 3, 4, 5, 6, 7, 8, 9, A, 13,,C , IJ, E, F. 
Count them-yo u'll find there arc 
six teen di fferent symbo ls.) 

And at Lhc roo t of hcxadcc imal' s 
im po rt ance is it s usefuln ess in rc::pr e­
sentin g b inm y! Every four-bit num er­
al can be rep resented by a single hex ­
adec im al di git , o r hex it . Tab le 1 
shows ho'""' thi s w orks, along with the 

correspondin g deci mal num eral and 
the wo rd fo r tht: numbc r that's actual-
ly associated wi th the numcr :tls. 

Table I. 

BIN HEX DEC UMBER 
0000 0 0 zero 
000 1 1 l one 
0010 2 2 two 
00 1 I 3 3 th ree 
0 100 4 4 four 
0 I 0 1 5 5 li ve 
0 110 6 6 six 
0 111 7 7 seven 
1000 8 8 eight 
1001 9 9 nine 
10 10 A 10 len 
LO I I 13 11 d even 
1100 C 12 twe lve 
110 1 D 13 thir1ccn 
1110 E 14 fourt een 
1111 f 15 fift een 

It 's ext reme ly usd ul to memo ri ze thi s 
tabl e, since comp utcri sts arc oft en re­
quir cd to tran slate among the bin:ir y, 
hex and decimal num eral sysrcms. 
(When you 're memori zing the bin ary, 
obser ve how the repenting p:m erns 
make i t easy to tell wha t comes next ). 

Il exad ec imal 's imp o rta nc e in ­
cr eases when longer bina ry numerals 
are inv o lved. If you've mem orized the 
table, you can imm ediately convc rt 
any byt e ( eight -bit binar y num eral) to 
i ts hexad ecimal equi valent , just by 
makin g two four-bi t conversio ns. Th e 
hex will be much easier to w rit e and 
to w ork wi th, and if you ever need to 
see it bit -by-hit , it 's easy to convert 
the hex hack to bin ary. \Xlhen six teen 
or more hit s arc in \'Olved, as thcy fn :­
quc:;ntly ar e these clays, the imp or­
tance of hex is magnifi ed. Th e binary 
representati on of 128 K is 00 10 000 0 
0000 0000 000 0 ; the hex ver sion is 
20000 . Whi ch w ould you rather cleat 
wi th? 

Even tl1ough th e com pu ter' s w orl d 
is binar y ( more easil y handled by hu­
mans in hex) , the w orld of human s 
and BASIC is defini tely ori ented to 
decimal. Die.I you t:ver wo nder w hy 
your comput er seems fo nd of "unu su­
al' ' decimal num eral s lik e 255, 4096, 
52224 and 6 5535? Well , w hen yo u 
convert them to hex , they don't look 
unusual at all . ·n1e hexadeci mal ver­
sion s arc FF, 1000 , CCOO and FFFF. As 
"numb ers" go. most peopl e w ould say 
they're " round." Give yourself some 
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practic e and co nvert them to bina ­
ry-you' ll sec how round they really 
are . 

When you get into all the se.: co nver­
sions, you'll soon sec that many hex, 
binary and decimals are identica.l in 
appe aranc e. 'Il1e numera l 100 , for ex ­
ample, repre sents the number four, 
one hundred , or rwo hu ndred fifty. 
six , dep ending whc tht:r th t: num eral 
is binar y, dt:cimal or hex. The confu­
sion is avoided by using separate no­
tation to indicate which system a nu ­
meral is based on. Since de cimal is so 
com mon in the non-comp uter wo rld , 

no spec ial symb ol is used wi th de ci­
mal numera ls. fn Com modore-orient ­
ed publi cations, binary num era ls arc 
often preceded by th e % s ign, while 
hex numeral s arc pr eceded by a s. 
Other not ations can also be used. Tht.: 
lett ers D, B, and H arc so metime s 
seen , as arc the subscripts I 0, 2, and 
16. 

Counting in Hex 
Now tha t you've had some co nve r­

s ion practic e , why no t tr y so me 
counting practic e? When I was learn ­
ing to count in hex, it was hard fo r me 

nerore t y11lng these prollrams, rt:td "How to Enter Programs.'' 

Listing J. D ec imal to Rex 

to know what numeral came next , be­
cause my brain had bee n so highly 
conditi oned co the decimal system . 
But afte r lots of practice , hex co unt ­
ing bec ame pcrfcctly natural. If you 
try these exe rci ses, perhap s thing s 
will clear up for yo u, too ( the answers 
are at th e end of the pa ragra ph ) . 
When co untin g in hex , 

a. What follows S9? 
b. What fo llows SF? 
c. What follows SFF? 
d. What follows SI 000? 
e. What follows SI 009 ? 
f. What follows s I 099? 

100 PRINT "T HIS CONVERTS DECIMAL 0-655 35 TO HEX" : PRINT 
110 INPOT" DEC"; D 
120 H$="" : D=D/ 4096:FOR I=l TO 4 : D%=D: H$=H$+CHR$(48+ D%-(D %>9) *7) : D=l6*( D- D%) 

: NEXT 
1 30 PRINT " HEX= $ "; H$ 

listin g 2. Hex to Decim al 

200 PRINT " THIS CONVERTS HEX 0000 - FFFF TO DECIMAL." : PRINT 
210 PRINT " ENTER 4 HEX DIGITS , WITH NO LEADING$. '' : PRINT 
220 INPUT " HEX"; H$ 
230 D=0 : FOR I= l TO 4 : D%=ASC(H$) :D %=D%-48+(D %>6 4)*7:H$ =MID$(H$ ,2) : D=l6*D+D% 

:N EXT 
240 PRINT " DEC="; D 

Listing 3- Commodore 128 Function Keys Re-defined 

130 
140 
150 
160 
170 
180 
190 
200 
210 
220 
2 30 
240 
250 
261 
27ij 
280 
290 
300 
310 
320 
330 
340 
350 

PRINT CHR$ (147) :CHAR 1,1,21,"FUNCTION KEYS : [DOWN]" 
'l'A$=CHR$ ( 9 ) +CHR$ ( 9 ) +CHR$ (9): PRINT 
PRINT TAB(01) " 1 [RVS , SHFT S , RVOFF]DIR[SPACE4) "; 
PRINT TAB ( 11) " 3 DLOAD: "; 
PRINT TAB ( 21) " 5 [ RVS ,SHFT S , RVOFFJ RUN [SPACE4 J "; 
PRINT TAB(31) " 7 [RVS,SHFT S ,RVOFF]LI ST[SPACE3] " 
PRINT TAB( 01)"2 SCRAT: "; 
PRINT TAB(ll) " 4 DSAVE" CHR$(34) "[ DELJ"CH R$(34) ; 
PRINT TAB(21) " 6 DISPLAY "; 
PRINT TAB(31 ) " 8 LLIST [HOME)" 
WINDOW 0,0 , 39 , 22 
CL$=CHR$ ( 147) : REM CLEAR SCREEN 
QU$=CHR$(34) : REM QUOTES 
RE$=CHR$( 13) : REM RETURN 
TA$=TA$+ " :"+CHR$(27)+ " @" + RE$ : REM TAB AND ERASE 
KEY l , CL$+ " DIRECTORY"+ RE$ 
KEY 3 , " DLOAD" +TA$ 
KEY 5 , CL$+ " RUN" +RE$ 
KEY 7, CL$ +"LIST " +RE$ 
KEY 2,"SCRA[SHFT T] " +TA$ 
KEY 4, " DSAVE"+QU$ 
KEY 6 , CHR$(27)+ " X" 
KEY 8 ," CLR : 0PEN4 , 4 : CMD4,CHR$(l47); : LIST:PRINT#4 , CHR$ (1 9) :CLOSE4 "+ RES 
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g. What follows s l 09F? 

If yo u got them all co rrect , you have 
an excellent understanding of hexa ­
deci mal co un t ing . If yo u mis se d 
some, keep try ing. (The answe rs are 
a. SA b. S 1 0 c S L 00 d $100 1 e. 
S100AJ Sl0 9Ag . SIOAO.) 

For th ose who a~pr eciate loops, 
golden braids, and the like, and who 
have read and understood the materi ­
al prese nted so far, here 's an ob st:rva­
tion: Comp uter people use binary nu­
merals beca use th ey' re goo d for 
rep resenting circ uitry, not because 
they have anythi ng to do with num ­
ber s. (Al the elementary level, com­
puter s don't under stand number s o r 
numera ls at all; the y only under stand 
circuitry.) Compute r peop le use hex 
nu meral s beca use they 're good for re­
presenting binary , not beca use they 
have anything to do with numbe rs. 
But if all those th ings are true , how do 
comp uters represent numbc rs1 The 
answe r, of co urse, ls circuitr y. And 
what do co mputer peo ple use to re­
prese nt the circui try which is used 
for rep resent ing numb ers? Well, bina-

ry num erals, of co urse! And how do 
they repre sent th<.: number s repre ­
sented by the binary numerals? Hex! 
Until yo u under stand all this, it 's 
enough to driv e you crazy. But once 
you do under stand it, the mystery be­
comes s<:lf-evident, and those com­
puter wi7.ards don't seem so powe rful 
any more. 

Well, dea r read<.:rs, the Wizard has 
said his pie ce. l lc's covered the basics 
of hex, and he hopes you've compre­
hended. As with mo st Mysterious 
Wisdom, he.xadecimal is easy, once 
you und erstand it. But getting to un­
derstand ic is challenging, and 1 hope 
our lessons have helped . To m:tke 
your co nver sions easier , you can use 
the programs in List ings I and 2. They 
work from 0 -65535 decima l, and 
from SOOOO-SFFFF hex. 

As an added treat for reade rs ·with 
Commodo re I 28's, we've included a 
progr:u11 m redefi ne your function 
k<.:ys. It's a much improved vers ion of 
a similar progr:1111 we printed sever al 
months ago. When yo u run it, it rede­
fines your function keys and pr ints 

@5 5:lS 5:l5 ~5 @5 @5 @5 @5@5 @5 SlJrTWflr\E 5:l5 @5 
@5 INTRODUCING 5:i5 
@5 64 SALES @5 

MANAGER @ @5 
@5 The System Designed By 

COMMOD ORE 64 ,m or 

CO MMOD ORE 128,m 
3 5 PRO GRAMS (DI SK) - $ 12. 95 @5 

@5 
@5 
@5 
@5 
@5 
~5 
@5 
@5 
@5 
@5 
@5 
@5 
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Sales People For Sales People 
64 Sales ManagerC contains pro grams for 
the on-line inpu t, update, and inquiry o f; 
customer, prospec t, appo intment , and ex· 
pe nse Informa tion as well as for printing 
mailing labels, customer/pros pect master 
lists, sched uled appoin tment report s, ex­
pense repo rts, and more . 
• There is no complicated manual to learn . 

Simple on -line (opt ionally p rin table) 
instruct ions. 
No data base to desig11 or de fine 
Simply load the progr ams and begin 
Inputting . 

~5 
~5 
~5 
~5 
~5 
~5 
@5 

CO M MODORE PLUS 4 ,m 
30 PROGR A MS (D ISK ) - $ 15 .95 

A dd $2 .00 shippi ng & handli ng 
(fo reig n. except Canada-$ 3 .00J 

selected pub lic dom ain programs 
GAM ES, UTILIT IES, BUSINESS 

ED UCATION, GRAPH ICS & MUS IC 
(DOCU M ENTATION INCLUDED ) 

BOOKKEEPING 
Finally , a 1Wl¥ " easy to use" 

PROFESS IONA L SMALL BUSIN ESS 
BOO KK EEPIN G SYST EM 

@5 

Handles all type s o f expense categor ies. 
SupportS IRS record keeping requireme nts. 
Report expenses by ca tegory or all 
expenses. 
Report re imbursed and unreimbursed 
expenses. 
Up to 500 customer S/prospects per file . 
Extensive customer information. 
Report expenses for selected lime per iod 
or annually . 

AVAILABLE ON DISKEITE ONLY 
To Older, ~nd U 9 ,QS ro r each diSl<<tle plus 
SJ.00 for posUtge ond hondhng per order to 

(lllinots ruldents odd 6\\ !Illes tax) 

Superio r Micro 
System s, Inc. 

P.O. Box 713 · Whee ling, IL 60090 
Dealer Inqu iries Welcome ! 

COfMlOdore 64 iM is a f tgtSte,ed vacemark or 
Co 1nmod0fe. Elect ronics, Ltd. 
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lor Cornmodoro Computoro (64. 128 & Plus 41 

GENERAL LEDGER. PAYROLL , & REPORT 
GENERATOR PLUS STARTUP and 

MAINTENANCE UTILITIES 
DETA ILED INSTRUC TION MAN UA L 

$2 4 .95 
plus $3.00 ship pin g & hand ling 

(foreig n-S4 .00) 

send check o r m oney ord er t o 

iS'MAPA ~ NTERPRIZES._IN.C.... 
P.O. BOX 1382 

BELLEVUE, NE. 68005 
5:l5 FOR MOR E INFORM ATION. WRITE DI RECT 

OR CIRCLE READER SERVICE NUMBER @5 @5 COMM ODORE 64, 128. and PLUS 4 

the new definitions in a window at 
the bottom or the sc reen . The win ­
dow stays in place, even when yo u 
ckar the scre<.:n. (To clear the win ­
dow , pre ss HOME twi ce, then clear 
the screen.) With the new definit ions, 
F 1 clears the scree n and lists your 
d irecto ry ( no nee d tO haw the curso r 
on a bl ank lin <.:) . r2 and F3 w ill 
SCRATCII an d DLOAD prog rams 
from the directo ry list ing, if yo u press 
them while thc cu rso r is on the ap­
propriate line. r4 OSA VEs, while F5 
clears the sc reen and RUNs. F6 tog ­
gles between 40- and 80 -col umn dis­
plays. f 7 clears the screen and LISTS 
the current program , while f8 lists it 
to a I 526 printer . 

If yo u have a differ ent print er, you 
migh t want to custo mize FS to ac­
com modate it. You might also want to 
add a EW as the last line of the pro­
gram, so it clea rs itself from memory 
after doi ng its inten .:sting wo rk. I keep 
this program as the first o ne on all my 
Commodo re 128 disks, so I can rede ­
fine my F-keys just by press ing shifted 
RUN/STOP. Cl 

A GIFTED CHILD 
DO YOU HA VE ONE? 
Your child m.l) ' be developing faster or slower 
than other kids-maybe a little of both in different 
areas. It' s often difficult for a parent to know 
whether to be happy or concerned unless you 
gel outside advice. CIIILOPA CE software can 
help. 

CIIIL DP/\CE helps you evaluate and record 
your child· s language, social and motor skill 
devt!lopmem from 3 months to five years com­
pared to recol(nizcd nonns in each area. At 
$99.95, Cl IILDl'A CE is a wise investment in 
your child' s futurc ... and your peace of mind. 

Order today for someone you love . 
Call 1 /800-527-2783 

(1/800-441-1280 in Texas) 
or send $99.95 ($106.00 in Texas) 

for a 15 day no-risk trial to: 
Ea r ly Development Reso urce s 

12222 Merit Drive, Suite 660 
Dallas, Texas 75251 

---- -S--
Quantity /\mount Name 

/\ ddrc~s (No P.O. Boxes) 

City 
I Appk• I !Commodore I I IBM 
CChcck [1/\MEX (' VISA OMC 

Account " --- ---,-..,,.- --- --
Exp.Datc __ lntcrbank # (MC only) __ _ 

Si)(naturc: -- ------ --- -

ftrO trnd om,uk • o f Commodo re Elec tr on ics . Ltd . 

@5 @5 @8 @5 @5@5 ~5 @5@5@5 L--------------l '----------- --' 
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LOGO E1iza 
or How to Program 
an Aff ordab le, User­
Friendly Therapist 

One of the most int eres ting areas of 
research in artifi cial intel ligence is 
natural lang uage processing. This 
means having the comp uter commu­
nicate in English or some other lan­
guage that is readily unde rstood by an 
average person without :111y spcc ial 
tra ining. Once co mp uter s have been 
taught to und erstand the compu ter 
user's language, rather than the user 
needing to communicate in the com­
puter 's langua ge, the number and va­
riety of tru ly succ essful co mput er ap­
plicati ons will grow astronomically. 

On the input silk , natural language 
proce ssing mean s giving the com put · 
er th<.: capabi lity or "intelligen ce" co 
accept normal English co mmand s 
from the user which the computer 
will be able tO under s tand well 
en ough to take the appropriat e ac­
tion . The potential appli cation for 
natural language input run the gamut 
from serious business uses to games . 
For cxamplc , several com mercial data 
bases have natural language front 
ends wh ich can accept commands 
like, ''Show me a graph of widg et saJes 
and sales comm issions hy salesmen in 
the north ern region, but only for dis­
tricts with third quarte r sal<.:s below 
last year." Similar ly, many advent ure 
program s will ac.;c<.:pt commands like, 
"Put the newt , the dried leaves and 
the mercury into the pot and put the 
pot ove r the fire." 

Natura l language.: outp ut is gc.:neral­
ly a simpler task than input.. Output is 
normally accomp lished by giving the 
co mput er a large vocabular y and var ­
ious rul es for sentence s tru cture. For 
instance, in th<.: May, I 985. issue of 
this co lumn , we pre sented a buzz 
word ge ne ra to r in LOGO which 
co uld genc.:ratc.: such ''non-sentc.:nc<.:s" 
as, "'The Joystick is a mod ular ed uca­
tional se rvomec hani sm," o r, "The data 
base obscurates th e holistic cybernet­
ic paradigm. " Rece nt ly, a computer 
program called RACTOR wr o te a 
c.;omplcte novel entitled The Police-
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man 's Beard is Half Construct ed 
(Warner Books, 1984). HACTER's lan­
guage output is very po etic, but not 
par ticu larly meaningfu l or engaging 
as illustrated by this shore passage 
from the book: 

"The eagle flies high, it Oies higher 
than a sea gu ll. But the crow wings 
rapidly from tree to bu sh to ht:dge. 
'me same can be true of life and of 
dea th. Sometime s life flies high, 
sometimes death wings rapid ly. 
Sometimes it is spoken that death 
wings from tree to bush to hedge. 
Sometimes it docs not." 

lf this passage is indicative of future.: 
computer prose , human auth ors need 
have little fear of being displaced 
from the best -seller ranks by auroma­
tion. 

Eliza 
One of the earliest effort s to dem ­

onstrate natura l language pro c<.:ssing 
was a program named flli zc1, whic h 
was wr itten by Josep h Weiz<.:nhaum 
of MIT in the mid L960's. Eliza got its 
name beca use, like Eliza Doolittle , th<.: 
heroine of George Bernard Shaw's 
Pygmalio11 , the program had be en 
"t rained " to speak impe cc.;ablc.: Eng­
lish, but often with out fully untler · 
standing what the word s meant. Eli za 
simulated the role of a p!i.t-ychothcra­
pist conducting an initial int erview 
with a patient. The program see med 
to under stand what ic was being wld 
and re sponded with appropriate 
que stion s or comment s- Just as a 
psycho therapi st wou ld who is trying 
to get a patient to talk about his or her 
problems. 

Whe n Eliza was first demon strat ed 
at MIT , its success at conv incing peo ­
ple of its in tel ligence was incredibl e. 

BY DAVID MALMBERG 

It w~1s too conv incing! In his book 
Computer Power and Human Rea ­
son (W. J-1. Freeman , 1976), Weizen­
baum reco unts the effect the:: program 
had on peop le: 

"Eliza created the most remark­
able illusion of having understood 
in the mind s of the many pe ople 
who co nve rse d with it. People 
wh o knew very well that they were 
conve rsing with a machin e soo n 
forgot that fact , just as theatcr­
goers , in che grip of suspended dis­
belief, soo n forget that the action 
they an : witnes sing is not 'real.' 
'01is illusion was espedally s trong 
and mos t tcna c io usly clung co 
among peopl e wh o knew litt le or 
nothing abo ut compu ters. They 
would often demand to be per mit­
ted to conve rse wit h the system in 
private , and wo uld , after convers ­
ing with it ti.)r a time , insis t, in spite 
of my exp lanatio ns, that the ma· 
chine rea lly understood them." 
When news of Eli za first reac hed 

the psychoanalysis commun ity, it 
caused quite a furo r. Feelings abo ut 
the pr ogr am were always strong , but 
often divergent. Most psycho logists 
wer e horrified at th e prospect of an 
untrained , unqua lified computer pro­
gram being used inappropriatel y and 
potentially harmiJ1g a patient. Others 
hailed Eliza as a tremendous break­
through and felt that after some re­
finement s, the program could be used 
by pr operlr train cd profe ssiona ls to 
hand le much of the routin e work of 
psychotherapy . 

Weizenbaum was su rprised by the 
vehement react ion co the program. 
He had neve r envisioned that peop le 
would act ually confi de their most pri­
vate secret s to it. Nor did he ever 
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Listing 1. A Conversation with Eliza 

OR I G I NAL LISP PROGRAM BY J. WE I Z ENBAU,, 
THIS LOGO ADAPTATICN BY DAVID MALMBERG 

HI! MY NAME IS ELIZA ANO I WILL TRY TO HELP YOU 
WITH YOUR PROBLEMS. 
FIRST, LET US GET BETTER ACQUAINTED. 
WHAT IS YOUR NAME? 
MY NAME IS DAVE MALMBERG 
WHAT SEEMS TO BE THE PROBLEM, DAVE? 
I SPENO TOO MUCH TIME WITH MY CCl1PUTERS 
ARE YOU TALKING ABOUT ME IN PARTICULAR? 
NO I MEAN ALL OF MY C~PUTERS 
ARE YOU SURE? 
OF COURSE I AM SURE 
HOW LCNG HAVE YOU BEEN SURE? 
FOR A LCNG TIME 
ELUCIDATE, DAVE! 
I LOVE TO PROGRAM MY CCl1PUTER IN LOGO 
WHY DO YOU LOVE TO PROGRAM YOUR CCl1PUTER IN LOGO? 
BECAUSE IT IS Ft.N 
SO~DS LIKE A PRETTY POOR REAS°", DAVE! 
00 YOU HAVE A BETTER REASCN 
OH, I HAVE A BETTER REAS°". 
TELL ME WHAT YOUR REAS°" IS 
WHAT DO YOU MEAN BY TELL YOU WHAT MY REAS°" IS? 
FIGU~E IT OUT YOURSELF SMARTY 
WHAT IS TROUBLING YOU, DAVE? 
MY FATHER CAN NOT SPELL AFGHANISTAN 
TELL ME MORE ABOUT YOUR PAR~S. 
THEY HAVE ALWAYS BEEN VERY NICE TO ME 
REALLY, ALWAYS? 
YES ALWAYS 
WHAT MAKE YOU SO POSITIVE? 
1 THINK YOU ARE WEIRD EVEN FOR A CCl1PUTER 
WHY DO YOU THINK I AM WEIRD EVEN FOR A CCl1PUTER? 
BECAUSE 
IS THAT THE REAL REASCN, DAVE? 
NO 
WHY NOT? 
YOU ARE STRANGE 
WE ARE DISCUSSING YOU --- NOT ME! 
LOGO IS A GREAT LAN~UAGE 
GO 0-.I, DAVE. 
IT IS PoJERFUL BUT FRIENDLY 
WHY DO YOU FEEL IT IS POWERFUL BUT FRIENDLY? 
I FEEL YOU ARE PULLING MY LEG 
DO YOU OFTEN FEEL I AM PULLING YOUR LEG? 
CAN YOU REALLY ~DERSTAND WHAT I AM SAYING 
WHAT MAKES YOU THINK I CAN NOT REALLY 
~DERSTAND WHAT YOU ARE SAYING? 
YOU ARE JUST A CCl1PUTER 
TELL ME MORE ABOUT YOUR VIEWS OF CCt1PUTERS, 
I WANT TO END THIS CCNJERSATI°" 
WHAT IF YOU NEVER GOT TO END THIS CCNJERSATI °"? 
I WOULD BE VERY ~HAPPY 
PLEASE DAVE THERE IS NO NEED TO BE ~HAPPY. 
WHERE IS AFGHANISTAN 
WHAT ANSWER WOULD PLEASE YOU THE MOST, DAVE? 
YUGOSLAVIA 
1-'"1'1 • •••• 

imagine that it would be considered 
as a serious alternative ( or threat) to 
traditiona l psychoanalysis. Rather, he 
saw Eliza as a clever :mempt to par ­
ody human conv<::rsation. 

Today, the controversy has disap­
peared and Eliza is generally viewed 
as a fun gamt; that is a very effective 
demonstration ( especially to people 
who arc new to computing) of what 
comp uter s can do. It is in l'his sp irit 
that the LOGO version of Eliza is pre­
sented in Listing 2. 

How Eliza Works 
Listing I shows a typical conversa­

tion wit h Eliza. Notice that the pro­
gram seems to understand ct:rtain 
words and phrases. For examp le, 
when the word "computer" is used , 
Eliza gives an appropriate respon se. 
Similarly, when the word "fatl1er" is 
input, the program asks a question 
about parents. By look ing at the Eliza 
procedure titled VOCABULARY (in 
Listing 2 ) , you will sec the specific 
key phrases ( or single key words) that 
the program looks for in the user's 
input , ranging from "can you" co 
"when." This list of key phrases is in 
priority order from most to lt:ast im­
portant. As soon as Eliza finds that 
you have inpu t one of these key 
phrases, it does not look for any oth ­
ers ( with low er priorities) yo u may 
also have used . Once it finds a key 
phrase, the program breaks the input 
into three pieces: tl1e part befo re the 
key phrase, the phrase itself, anc.l the 
part after the key phrase. For exam­
ple, if you entered, "l think you arc 
weird even for a computer ," Eliza 
wo uld scan the input for the highest 
pr iority matching phrase which is 
"think " (not "computer," which has a 
lower priority), and then bre,tk the 
input into these parts: 

Before: I 
Phrase: THINK 
After: YOU ARE WEIRD EVEN FOR 
A COMPUTER 
In formulating its response, Eliza 

treats each of these parts separate ly. 
'Ille "before" part is ignored anc.l for­
gotten. The "phrase" part is checked 
to sec if there arc any synonyms for 
the phrase. In the case of "think ," the 
VOCABULARY procedure lists "hope" 
as a synonym. The word "hope" is 
then used co determine the appropri­
ate list of possible response formats 
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(see HOPE-RESPONSES in VOCAllU · 
LARY) as follow s: 

? WHY DO YO # SO, S 

? # # # W I IY 
? WHAT DO YOU # ABO UT 
? WHY DO YO U # • 
? S WHAT EL<iE DO YOU# 

One of these will be select ed at ran­
dom to be th e parti cular fo rmat fo r 
thc resp onse.: tu th e input . 

Howeve r, some modifi cati o ns ar c 
required befo re th e response is flnall y 
print ed. The fir st character will be 
deleted but used as the endin g punc­
tuation symbol for th e response. The 
user 's name will be substitut ed w her­
ever a doll ar sign app ears, and th e 
actual phra se (o r single key \VOrd ) 
wUJ be substi tute d w hc:rc vc r a ''#" 
sign appears. For exam ple , if th e fir st 
format abov e was th e one rand oml y 
selected , Eli za w ould output , "Why 
do yo u think so, Dave?" 10ti ce that 
thi s response fo rm at is equ all y app ro­
priat e if the key phra se we re "hopt:,'' 
in wh ic h case th e pr ogram w ould 
output , "Wh y do yo u hope so, Davt:?" 
"Hope'' and " think " are not rc:tll y syn­
onym s, but Eli z a call s th em th at be· 
cause the format s for their responses 
are th e same. By loo kin g at th e li st or 
synonyms in th t: VOCA BULARY pro­
cedur e, you will see that th e oth er 
key phrases whi ch share thi s same set 
of respon se format s arc "bel ieve," 
'love " and "hate". 

If an asteri sk app ears in th e re­
sponst: format , Eli za has some more 
w o rk to do befo re the response is 
finall y print ed. Specifi call y, Hli za will 

Listing 2. LOGO Eliza Program 

TO START 
CLEARTEXT 
INITIALIZE 
VOCABULARY 

take the "after" part and substitu te 
diff erent penmnal pron oun s and du­
fcn :nt verb form s :,s fo llow s: 

' 'I' ' will be changed tO "YOU" 
"ME" will he changc::d to "YOU" 
'' MY' ' will he changed to "YO R" 
"AM " will be changecl to "A RE" 
"WAS" w i ll be changed to "WE RE" 

In our examp le, the "aft er" part , " yo u 
are w eird even for a co mput er," will 
bc transformed int o, " I am wei rd even 
for a co mput er." Thi s tran sform ed 
"after" part will then be substi lllt ccl 
wh erever th e asteri sk app ears in th e 
response:: fo rm at. As a result , if th e 
format th at w as rancloml y selec ted 
was, "? W HY DO YO # ' ," Eliza 
wo uld print a response of. "W hy c.Jo 
yo u think I am w eird even for a com ­
put er?" 

If Eli za docs not find one of its kc::y 
ph rases in the input (w hi ch h;ipp ens 
fr equ ent ly), it uses one of th e re­
sponse form ats in th e li st NO 1E-RE­
SPONSES. Th ese arc all quit <.: general 
and arc designed to ju st keep th e co n­
ver sati on go in g. Th ey range fr o m 
"HMMM .... " to"? WHAT I TROUBLJNG 
YOU, S." 

Customi zing Eliza 
Th e LO GO vc rsion of El iza is rea­

so na bl y faithful to W ci zc nbaum 's 
o ri ginal comput eri zed psycho th era­
pi st. As a result , both tJ1t: vocabula ry 
and the pr og ram's repert oir e of re­
sp onses have a defi nit e ori entati on. 
I ts key phra ses ( as specifi ed in the 
V0C AI3UI.ARY pro cedure ) focus on 
fr:el ings and emo tions l ik e love, hate, 

like:: or wane , or th e peopl e or thing s 
whi ch are most lik ely to cause these 
feelin gs ( moth er , sister , fri encl, o r 
co mput ers). Th e basic tenor of th e 
respon ses is fairl y m ild ancl is aim ed at 
establishin g a goo d rapp ort w ith rhe 
"pati ent " rath er th an making any kind 
of statement. 

IJowcve r, Eli za need nor stay a 
rath er bl asc psyc ho th erapist . Th e 
prog ram can be casil r custo mi 7.cd by 
j ust mod i fy in g rh c VOCABU LARY 
proced ur e-no oth er ro utin es have 
to be changed. By simply equipping 
Eli za w ith a new set of key phrases 
and a new sec of resp onse format s. 
yo u can make dramat ic changes in th e 
pr og ram's persona li ty and emph asis. 
It is possib le ro turn Eli za in lO a base­
ball fanatic. a comp ute r hacker, or a 
mu sic love r by j ust sele ctin g th e 
proper j:Lrgo n and buzz w ord s for th e 
kcr phr ases. Yo u can also change th e 
to ne of Lhe respons<::s to make th em 
more assert ive or even obnox ious. 
Conside r th e possibi lici e ·! Yo u co uld 
create a co mput eri zed Do n Rickl es by 
makin g the responses sarcasti c ancl/or 
insultin g. Yo u co uld make a cu stom 
versio n fo r ro ur childr en to play 
whi ch wo uld knO\\' th c.:ir names. their 
favo rit c ckssert , th eir pets· names, 
and th e classes they arc takin g in 
schoo l. Yo u co uld create a Il enn y 
Yo un gm an clo ne w hi ch o utput s, 
'T ake my w ife-pl ease!!" or other 
o ne-lin ers. Yo u co uld create a Zen 
mysti c, or a red -neck hi ll bill y, or a 
spaced-out hippi e, or a . .. what ever. 

13c creati ve and have fun! tl 

( PRINTl C;WHAT SEEMS TO BE THE PROBLEM, ; J :NAME> PRINT •? 
INPUT.AND.RESP°"D 

END 

TO I NIT I ALI ZE 
CURSOR 13 0 PRINT [ ; DOCTOR ELIZA; ] 
CURSOR 5 2 PRINT C;AN AFFORDABLE, USER-FRIENDLY; ) 
CURSOR l3 3 PRINT C; PSYCHIATRIST' J 
CURSOR 0 5 PRINT C; ORIGl~L LI SP PROGRAM BY J. WEIZENBALt1' l 
CURSOR 0 7 PRINT C' THIS LOGO ADAPTATI°" BY DAVID HALHBERG; J 
CURSOR 0 10 PRINT C'HI ! HY NAME I S ELI ZA AND I WILL TRY TO HELP YOU 

WITH YOUR PROBLEMS . ' ] 
PRINT CJ 
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PRINT ['FIRST, LET US GET BETTER ACQUAINTED.'] 
PRINT CJ 
PRINT ['WHAT IS YOUR NAME?'] 
MAKE ·NAME REQUEST 
PRINT Cl 
MAKE •KEYWORDS SEARCH [CISll :Nf!:IME 
IF : KEYWORDS= CISJ THEN MAKE •NAME :AFTER.KEYWORDS 
MAKE •NAME FIRST :Nf!:\ME 
MAKE ·SUBSTITUTE.PAIRS ([YOU XHEJ [YOUR XHYJ [I YOU) [HE YOU) CHY YOUR) 

C~ AREJ £WAS WERE] CXHE MEJ CXHY MYJJ 
END 

TO INPUT.AND.RESP~D 
LOCAL UTEMP 
MAKE •TEMP REQUEST 
'PRINT Cl 
HAKE ·KEYWORDS SEARCH :KEYPHRASES :TEMP 
MAKE ·PACKED.KEYWORDS C~CATENATE :KEYWORDS 
MAKE •TEMP< LIST :PACKED.KEYWORDS> 
MAKE ·TEMP FIRST< SWITCH.PAIRS :SYNCJ'.NMS :TEMP> 
MAKE •RESP°"SE.LIST.NAME WORD :TEMP •-RESP~SES 
MAKE • RESP~SE SELECT . RAND01 TH I NG : RESP°"SE. LI ST. NAME 
IF LAST :RESP~SE =•*THEN APPEND 
IF MEMBER?•$ :RESP°"SE THEN MAKE •RESP~SE REPLACE.WORD•• :NAME :RESP~SE 
IF MEMBER? •M :RESP~SE THEN MAKE ·RESP~SE REPLACE.WORD •M 

:PACKED.KEYWORDS :RESP~SE 
HAKE 11PI..NCTUATI(l'..j FIRST aRESP°"SE 
MAKE •RESP~SE BUTFIRST :RESP(l'..jSE 
PRINT1 sRESP(l'..jSE PRINT :PLNCTUATI(l'..j 
.GCOLL 
INPUT,AND,RESP~D 

END 

TO SEARCH tLISTOFKEYS :INPUTWORDS 
LOCAL •TESTPHRASE 
IF :LISTOFKEYS = Cl THEN MAKE ·AFTER.KEYWORDS :INPUTWORDS OUTPUT CNCJ-JEJ 
MAKE •TESTPHRASE FIRST :LISTOFKEYS 
IF SUBLIST? aTESTPHRASE :INPUTWOROS THEN OUTPUT :TESTPHRASE 
OUTPUT SEARCH< BUTFIRST 1LISTOFKEYS > 1INPUTWORDS 

END 

SUBLl ST? :SUB :LIST 
l F :SUB= Cl THEN MAKE ·AFTER.KEYWORDS :LIST OUTPUT ·TRUE 
IF ANYOF < :LI ST= Cl > < NOT MEMBER?< FIRST : SUB> :LIST) THEN OUTPUT 

"FALSE 
IF NOT < FIRST :SUB)=< FIRST :LIST) THEN OUTPUT SUBLIST? :SUB 

< BUTFIRST :LIST) 
OUTPUT 8UBLIST? < BUTFIRST :SUB> < BUTFIRST :LIST> 

END 

TO C°"CATENATE ,LIST 
LOCAL •TEMP 
IF 1LIST • Cl THEN OUTPUT Cl 
IF BUTFIRST :LIST= Cl THEN OUTPUT FIRST :LIST 
MAKE •TEMP WORD< FIRST :LIST> •-
OUTPUT WORD :TEMP Co-JCATENATE ( BUTFI RST : LI ST > 

END 
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TO SWITCH.PAIRS :PAIRS :LIST 

END 

IF :PAIRS= CJ THEN OUTPUT :LIST 
OUTPUT SWITCH.PAIRS< BUTFIRST :PAIRS> <REPLACE.WORD< FIRST 

< FI RST :PAIRS > > < LAST < FIRST :PAIRS > > :LIST > 

TO REPLACE.WORD :OLD :NEW :LIST 
IF : LI ST = C l THEN OUTPUT C l 
TEST :OLD = FIRST :LIST 
IFTRUE OUTPUT FPUT :NEW REPLACE.WORD :OLD :NEW ( BUTFIRST :LI ST ) 
IFFALSE OUTPUT FPUT FIRST :LIST REPLACE.WORD :OLD :NEW ( BUTFIRST :LI ST> 

END 

TO SELECT.RANDOM : LIST 
OUTPUT ITEM< 1 +RANDOM< COLNT :LIST> > :LIST 

END 

TO APPEND 
LOCAL · TEMP 
HAKE •TEMP SWITCH.PAIRS :SUBSTITUTE.PAIRS :AFTER.KEYWORDS 
IF SUBLIST? CHE ARE] :TEMP THEN 

MAKE •TEMP REPLACE.WORD •ME •1 :TEMP 
HAKE ·TEMP REPLACE.WORD •ARE •AM :TEMP 

IF SUBLIST? CHE WERE] :TEMP THEN 
HAKE •TEMP REPLACE.WORD •HE •1 :TEMP 
HAKE ·TEMP REPLACE.WORD ·WERE ·WAS :TEMP 

HAKE ·RESP°"SE SENTENCE< BUTFIRST :RESP°"SE) :TEMP 
END 

TO VOCABULARY 
f¥iK~ · K~PH~IIS ttCAN YOU] Cl FEEL] Cl AMl Cl WANTJ CSAOJ C~HAPPYl 

CSICKl CSORRYl CHAPPYl CHAD] (ANGRY) CDEPRESSEDl CHOPEl CBELIEVEl 
CTHtNKl CLOVE) CHATEl CNOl CNOTl CYESl CPERHAPSl CHAYBEl CYOUJ 
CELIZAl CDOCTORl CALWAYSl CYOURl CCOHPUTERJ CCOHPUTERSl CCAUSEl 
[BECAUSE] [FATHER] [MOTHER] CPARENTSl CBROTHERl CSI STERJ [ FRIEND] 
[PEOPLE] CWHYJ [WHERE] CWHATJ CWHOl CH(l.JJ CWHENJ J 

HAKE • sYN~S [[DEPRESSED SADl [~HAPPY SADJ CSICK SAD] ( SORRY SADJ 
(HAPPY SAD] CHAD SADJ (ANGRY SAD] [BELIEVE HOPE] [THINK HOPE) 
CLOVE HOPE] [HATE HOPEl CNOT NOl £PERHAPS MAYBE] CELIZA YOUl 
[DOCTOR YOU] CCOHPUTERS COHPUTERl [BECAUSE CAUSE] [FATHER PARENTS) 
CMOTHER PARENTS] [BROTHER PEOPLE] [SISTER PEOPLE] CFRI END PEOPLE] 
(WHERE WHY] (WHAT WHY] (WHO WHY) [H(l.J WHY] [WHEN WHY] l 

MAKE • CAN-YOU-RESP°"SES CC? WHAT MAKES YOU THINK I CAN NOT •J 
C? WOULD YOU LIKE TO *l C? DO YOU WANT ME TO * ll 

HAKE •1-FEEL-RESP°"SES CC! TELL ME MORE ABOUT THOSE FEELINGS) 
C? DO YOU OFTEN FEEL *l C? DO YOU ENJOY FEELING *ll 

MAKE •1-AM-RESP°"SES CC? DID YOU COHE TO ME BECAUSE YOU ARE * l 
C ? $ H(l.J L°"G HAVE YOU BEEN * J C ? IS IT NORMAL TO BE * Jl 

HAKE •J-wANT-RESP°"SES CC? WHY DO YOU WANT *l C? WHAT I F YOU NEVER GOT * l 
C? I S°'1ETI MES ALSO WANT * l l 

HAKE ·SAD-RESP°"SES CC! PLEASE$ THERE IS NO NEED TO BE Ml 
C. PERHAPS YOU SHOULD BE Ml C? WHY ARE YOU M $]] 

HAKE •HOPE-RESP°"SES CC? WHY DO YOU~ SO,$] C? WHAT DO YOU M ABOUT] 
C? WHY DO YOU M * J C? $ WHAT ELSE DO YOU MJJ 

MAKE ·NO-RESP°"SES CC! $ DO NOT BE SO NEGATIVE) C? WHY NOT] 
C? ARE YOU SURE J J Co 11111111(1(1011 />J!. t 18 
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1HE PERFECT1'M FAMILY 
Everything you need 

to worK better. 

Write better letters 
memos, and reports. 

l1l' Simple function keeps it 
easy. So you can keep your 
mind on what you're writing. 

o Powerful editing features­
at the touch of a single key. 

m A 50,000 word dictionary 
that helps you correct 
spelling mistakes. 

A Perfect Thesaurus to 
help you choose exactly the 
right word. 

1u Split-screen windows that 
help keep your thoughts 
organized-while you write . 

Automatic formatting to 
make your writing look even 
better on paper. 

Forecast better spread 
sheets and financial 
and statistical analyses. 

• Built-In forms and formulas 
help you get to work right 
away. 

• Split-screen windows let 
you compare spreadsheet 
data. 

• Multiple spreadsheets in 
memory multiply your 
management power. 

• Regional recalculation lets 
you change some numbers. 
Without changing them all. 

©COMMODORE:: 
©1984, THORN EMI Computer Software , Inc. 

all rights reserved 

Manage data better. 
Lists, records, names 
and addresses. 

• Built-In forms for instant 
filing help. 

• Sort criteria to help you get 
the exact information 
you need. 

• Unlimited storage lets you 
put more data in one place. 

Combine these PERFECT "' 
programs with the Commodore 

128 Personal 
Computer and 
1571 disk drive. 
Look for them 
at your nearest 
Commodore 
dealer soon! 
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A half dozen cars were parked in I.he 
Jot outside the computer game store, 
even though it was . ve.ry C'.trly Sarur· 
day morning and the mall's otht:r es­

our T itan Missile." Another answered , 
"Nah, let's save it; we can still play a 
few mqr c propag and a cards." Th e 
Commo dore's screen read: 

tablishments still were dosed. Two of . ** FLA SH 0 DEARBO R N. M l. 
the cars spor ted a rather odd bumper . H A S SURF.!E NO EREO AND 
stiGicer that sa id, "I • Nuclear War .'' 
A bump er sticker on a third car rather 
cryp tically :iskcd, "Got chan ge for 
10,000 ,000 peop le?" 

Inside the tidy store , a group of 
young men were clustered around 
the mon.itor of a Comm odore 64 . 
They were debati ng intently what tO 

do next. One said, " I say we launch 
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WILL NOT BE l?LA YING IN 
THIS VVAR ! . PACIFIC PALI · 
SADES STEALS A S ECRET 
FROM OKLAHOMA CITY. AT· 
LAN T A TR IED TO ST EAL ADY · 
AL OAK' S TOP SECR ET. B UT 
RO YA L O AK C OUNTEA ­
SPIEO. COLORADO SPRINGS 
STEALS A SECR E T FROM 

LASCRUC ES. 
SECRETS ANO TOP SE ­

CRETS : 2 MILLION DETROIT 
SALT -MINERS' HIGHLY MOR­
A L LITTLE OLD LAD IES DR IVE 
OFF TO LONG B EAC H . THE 
O KLA HOMA CITY SE CRET 
T HAT WAS NOT S TOLEN 
WAS "SPY-TRAPPER" CNO EF ­
FECTI . MOORE, OK, D ISCOV­
ERS A FABULOUS C LONIN G 
TECHNIQUE; GAINS 26 MIL · 
LION. STOC K M AR K E T SU-
P ER-BOO M: 2 MI L LION OF 
A T L A NTA'S POPULATION 
M OVE TO MOO RE . OK. PO P ­
U LA TIO N EXPLOSION IN 
NORMAN, OK: 5 MILLION EX· 
TRA PEOPLE. A V IOLENT 
TORNADO IN COTAT l, CA, 

KI LLS 1 0 MILLION PEOP LE. 
MI D W EST CITY IN SP IRES EN · 
VI AONME N TALISTS TO PRO· 
TEST IN ATLANTA; ATLANTA 
LOS ES ONE TUAN . ROYAL 
OAK ' S PRESIDENT .JUS T 
GAV E A BORING SPEECH : 2 
MIL LION OF H IS POPULA T IOl 'l 
D EFECT T O ATLAN TA. 

Almost a day and a half goes by. lt is 
Sunday afternoo n and we again see 
th e same store . Only now the room 



~ not appear as neat and or~erly. 
The young man who earlier ha<± 
urged a modera te "l' ropaganda" strat· 
egy now has a rather crazed look , not 
unlik e that of Dr. Strangelove. The 
yellow bu tton, w hich is pinned to his 
wrinkled -&h}rt; csom.Qletes t11e effect, 
The button reads: "~ J'HEM TlLL 
THEY GLOW and shoot them 'in the 
dark ." Cards , empty be er bottles and 
stale pretzels litt er the game table. 
(T he cards are de co rat ed wlth 
str ange graphics of therm.onuclear 
mushroom clouds, M:X missiles, B-1 
bombers and space l'latforms.) The 
Commodore's screen now reads: 

MIDWE ST CITY'S FINAL RE­
TALIA TIDN AT SAN .JDSEI AT­
LAS WITH 20 MEGATONS: 
KILLS 1 1 MILLION! ATLAS 
WITH 10 MEGATONS: KILLS 
3 MILLION. SAN .JOSE Sl!JR­
VIVES. 

NEXT TURN: 
TOLEDO LAUNCHES ATLAS 
WITH 20 MEGATONS AT LAS 
CRUCES. B MILLION KILLED. 
DETROIT PLAYS 5 MILLION 
PROPAGANDA ON LAS 
CRUCES. SAN .JOSE 
LAUNCHES POLARIS . 
NO RMAN'S B-1 DROPS 20 

O SPR IN T INTEIRG:EPTGR 
KNGJCKS 8-1 OUT OF '-r HE 
SKY . 8 - 1 IS GONE, NO DAM­
AGE TO COTATI. 
LAS CRUCES F IRES SATURN 
WITH 100 MEGATONS AT 
DETROIT. "*u" OIRTY 8CIM8 
!~1tO• QOUBl:.:E YIELD •"** 

0

WHAT ~ NASTY' 'TRICK-I oe :. 
TRGIT ONLY HAD 48MILLIO~ 
LEFT , 
DETROIT NOW GETS FINAL 
RETALIATION! 
COT A TI DROPS 20 MEGA,. ­
TON S FROM 870 ON SAN 
JOSE. KILLS 8 MILLION. 
TEMPE DROPS TIT AN MIS­
SILE WITH 1 0 MEGATONS 
ON DETROIT. 
DESTROYS THE UNDER­
GROUND SA LT MINES . 
OK FOLKS, PEACE REIGNS 
AGAIN. DETROIT GETS FINAL 
RETALIATION WITH SPACE 
PLATFORM (2 WARHEADS) 
AND MINUTEMAN. THE REST 
OF YOU CAN REARRANGE 

YCJURCARDS 
IF YOU LIKE. 
INGJIVIDUAb. 
NOTICES WILL 
i;:ou .. ow tN ABOUT 4,.5 MIN­
UTES. PROBABLY. 
What are these people doing? Has 

the Pentagon relocated its nuclear 
command centei: to an urban setting 
that the Russians wou ld never s_us­
pect? No, they are players lo the first 
national tournament for the card 
game Nuclear War . It's the beer and 
stale pret'Zels that givc,:s them away; 
Adventure Gaming magazine bas 
caped Nuclear War, " ... the quintes­
sential beer and pretze ls game." They 
transmit their moves via computer 
mail (CompuServe and MCl). The 
tourn .aroeot is called "The Day Be­
fore," perhap s becau se the classic 
te levlsioo show about nuclear holo -
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1<ola,1•i~ ~" ~ San Jose 

0 waua JnoA U! Japun1q 
,saJ ayl ,, 1LUJa'.) Jadns,, 

:> .lo.\ .. \~ ~ and Las Cruces 
1n sav1~!~'t ;'":>\ ..... ,.............-.......__ fired their stockp iles :u 

r
>,NV S3I _,,./ Toledo , Norman , and Cotati , 
QL·S . destroying Cotati. Cotati fired its re ----=---- taliation at Temp e and Toledo, finjsh-

. _ _ caust was ing off Tempe. And Tempe sent all 
8~J3S dO! 

~ 'The Day After." Al· remaining missiles at Toledo , finish­
ternatively, the tournament's name ing the carnage." 
may have been chose n because it was As the last survivors of the tourna­
played on April 14, and nobody want- ment, the Toledo team was aw,lrdcd 
ed to be alive the next day to pay the "Supe rgcrm " perpetual trophy. 
income truces. Douglas Makwlcki , the eccentric en-

In just a few more hours , the first gineer from Los Angeles who invt:nt­
Nuc lear War tournament by comput- ed Nuclear Wat·, lovingly band-craft­
er cour ier would be history. After 23 ed the Supergerm trop hy himself. The 
hours of play, the armc hair nuclear following year's tournament , in 1985, 
st rategists in 18 Amer ican citie s attracted 64 te:tms from across Amer­
would have unleashed 1,485 mega- ica, but that timt: there was no last 
tons of nuclear warheads, killing 687 survivor to claim the troph y. The 
million peop le - almost triple tht: whole world and the entire so lar sys-

The yellow button pinned to his 
wrinkled shirt reads, ~wz,ke them 
till they glofV, and shoot them in 
the dark.n 

United States population. As often 
happe ns in Nu clear War, the game 
ends with everyb ody losing. 

According to a recap from the tour ­
nament 's spons ors, "At about 5 PM 
(MST) on Sunday, Detroit started the 
fina l ho locaust w hen th ey were 
w iped out by a 100-megaton bomb 
fired by Las Cruces. The last survi­
vors, down in the salt mines of De­
tro it, fired off their remaining missiles 
at San Jose, Las Cruces, and Cotati , 
wiping out the first two. Then 

/"\ 
\ 

25 ,000,000 

PEOPLE 

tern blew up in a chain reaction when 
a weapon exploded a nuclea r stock­
pile, tripling the yield. 

In the 1984 and 1985 Nuclear War 
tournaments , players transm itt ed 
their moves by computer mail, but 
the game itself was proces sed man­
ually. In the 1986 tourname nt , the 
game will be automated , so the ex­
pected pa.rticipation by seve ral hun­
dred teams can be handled . Bue you 
don't have to wait until your taxes are 
almost due in order tO play the game. 
Boxes of Nuclear War are available 
now at game sw res. Groups of two to 
six players can have hours of family 
fun nuking each other. 

000,000 

OPLE 

Flying ~~ ~.., 
Buffalo ' a 1dQ"' 
andth e ~~ 
~!!w~~~a s a S~ord Urtiversi- $;_ 
ty graduate studt:nt and Lockheed 
aeronautical engineer in 1962 when 
be first dreamed up the game. He 
convinced the patent department 's 
ano rneys at the aerospace compa ny 
that Nuclear War had merit, and they 
tried co m~trket it to major game man­
ufactu rers. Although a few of the 
game houses nibbled on the idea, 
Lockheed .finally gave up on Nuclear 
War and relinqui shed their r ights co 
Malewicki. 

In 1965 , he decided to publish it 
himself and quite readily sold out the 
first batch of 3,000 games. Malcwickj 
had reques~ for more, but the unusu­
al engineer/inventor had other priori ­
ties. He pu t his modest profit in his 
pocket , and went on to design such 
oddities as a solar-powe red moped 
and a skycycle for Evel .Knit:vaJ. 

MaJewicki had just about forgotten 
Nuclear War , when Flying Buffalo, 
Inc. ( FBI), a tiny game publisher in 
Tempe , Arizona , came out wit h a 
game called Nuclear Destruction. 
FBI's new game sold fairly wel l, but 
w heneve r FBI's pres ident, Rick Loo­
mis, went to a game-industry conven ­
tion, he wou ld meet hard -core game 
nerds who hoped that he was repub­
lishing Malcwick i's game. Finall y, 
Loomjs figured that he ought to get in 
couch with Malewicki and see if he 
could negotiate a dea l. 

Prob lem was, Malewicki was no­
where to be found. So Loomis put 
advertisements in game publication s. 
Something along the l ine s of: 
"Malewicki , please call home. " Unfor­
tunately , Malewicki was no longer in­
volved in games, so he never saw the 
ads. In desperatio n, the president of 
Flying Buffalo, Inc . placed an ad offer­
ing a S50 reward for information re· 
garding Malcwicki' s wherea bou ts. 
FBI's bounty offer did the trick. A 
reader of one game publication 
searched through dozens of phone 
books at the public library, and fortu­
nately, MaJcwicki's name was hot h 
uncommon and Hstt:d. 

Malcwicki and Loomis qu ickly 
worked out a royalty agreement un ­
der which Flying Buffalo reissued Nu ­
clear War . That was about 1972, and 
for the nex t few years the game sold 
slowly but steadily. In rece nt years, 
concerns over the nuclear threa t have 



game. Loomis 
has difficu lty keepi ng the 
game in s tock, and now seve ral 
major game publis hers arc bidding ' 
against each o ther to buy rights to the 
game fro m tiny Flying Buffalo. 
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say that the 
last one to d ie is the win ­
ner. It says, 'We ll, eve rybody lost.'" 

But what about the risk that games 
like Nucfea,· War might tri vialize the 
threat unde r which we live? When 

awareness. Malcwicki recently gave a 
copy of rhe game to Bob Wcsmt, a 
member of Alliance for Survival - a 
Los Angeles ant i-nucle ar gro up. Wes­
tat repo r ts his firs t impr essions of the 
game: " 1 discussed it with a friend of 
mint:, who it rurn s out ha<.1 played it 
b ac k in college, and h e said he 
thought it raised conscio usnc:ss more 
than anyth ing, because peop le wo uld 
talk about it wh ile they were playing. 
And we sort of like the attitude;:; it's 
got a nice kind of cynica l, funny aui­
tude to it. It's not jingoistic by any 
means.' ' 

After he and a group of friends ac­
tually played the game, Westa l said, 
"Basically l have real mixed feelings 
about it. Peoplt: w ho come to it wi th 

Of co urse, Nuclear War has been 
around for a long tim e. In the 20 years 
since Malewicki first invented the 
game, nuclear weaponry has evo lved 
considerably. The Atlas Missiles and 
B-70 Bombers in Malewicki 's arse nal 
are co nsidered obsole te. Loomi has 
solved that problem in the same man­
ner as Reagan and the Kremlin. Loo­
mis joined the arms race, deve loping 
a whole new assortme nt of weapons 
in the for m of a new game: Nuc lear 
Escalation . lll c new game included 
sta r-wars wea pons, Cru ise and MX 
missiles, and ger m warfare devices. 
Nuc lear Escalati on can be played 
separately or comb ined wit h Nuclear 
War to make a game that is more 
dynamic than eit her game by iL<;df. 

111c annual co mput er-ass is ted game 
tournamen ts that Loomis iniliated in 
1984 use the full weaponry of both 
games. 

In the 1985 tournament, there was 
no survivor to claim the trophy. The 
whole world and the entire solar 
system blew up in a chain reaction. 

The Nuclear War 

asked about the game, Philip Zim­
bardo, a research psychologi st at 
Stanford University, said, ''Because a 
game by its very natu re is safe. and 
there arc no real-life dange rous co n-

Controversy sequc nces ... that lowe rs anx iety , low-

Not everybody thinks Nuclear Wnr ers resista nce towa rd the th ing that's 

and Nuclear Esca l ation are such feared . 1l1e only th ing that I co uld 

great ideas. rn fuct, two Labour Party imagine ... is that playing a game about 

membe rs of the British par liament re· war ought to reduce someone's se nse 

cently urged that the games' import of its seriousness or danger." Zim­

to the ir cou ntry be prohibited . One of bardo hastened to po int out that he 

th e parliamentari ans t e rmed the regards his own stateme nts about the 

games, " ... disgusting and offensive.'' games as merely persona l op inions. 

Loomis 'claims that the two British He has not done any experi ments on 

lawmakers had never see n th e game, games which simulate violence, and 

and were responding only ro an ad- he was not imm ed iate ly aware of ap­

vertise ment they had read. At the plicable data available from anybody 

time, FBl's distributor in England had else's research. 

no copies of the game in stock, and Although playing the game 

had no immedia te plans to reo rder. might make people take 

The distr ibutor since has reo rde red, potential nuclear 

but the threat of censorship has no t apocalypse less 

resurfaced. serio usly, it's also 

Loomis says, "Actuall y the game is possib le that 

really sor t of ant i-war, beca use the the game can / 

way Doug original ly wro te it, it was beigbten 

poking fun at...thc whole idea of a / \ . 
nu clear war and sur viving suc h a ~ 

th ing. The game itself very often ends 1S;j ~ 
with nobody winn ing. I don' t thin k I c, -~ J:, 

know of any other game where a pos- / ; ~ · <P 
sib le ending is that every body loses. ' ~ <f 
That is specific ally one of the poss ible / / 
endings of this game, and it doesn 't 

I !J 

the right sens ibiliti es will come away 
with the righ t things , and tho se who 
don 't w ill probab ly come away with 
the wrong thin gs. The game is like a 
Rorshach (inkblo t ) Test." 

How Reali stic Are th e 
Gamest 

Dutch Blake is a retired Air force 
major, who used ro play Nuclear War 
du ring lunch hou rs w hen he was a 
com put er programmer at the Penta ­
gon. At the rime that Blake played the 
game, its suhjc:ct maue r was no long­
er direc tly rckvan t to his work. al­
though earlier in his caree r he had 

'\ I SATU' 
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been an officer on a Titan Missile 
crew. For almost five years he was re­
spo nsible for unlocking and pushing a 
button to help blow up the planet 

Du rin g hi s game-playing years, 
Blake had the rdativdy mundane job 
of programming one of the mainframe 
computers that keep tra ck of the 
co mplex budget of the Air Force . Still, 
the work he did then required a sec u­
rity clearance , so Blake and his com­
rades -in-arm s a lways played their 
lunchtime games inside a top-secret 
vault . That 's where the ir desks were. 

Playing in the vault offered some 
benefits. Althoug h the programmers 
frequently wo rk ed 60 hour s pe r 
week, the y didn't want to be seen 
goofing off, even during their lunch 
hour . Hidin g in the vault allowe d 
Blake's group to maintain its industri· 
ous image and avoid staff cuts. Blake 
also says, " I suspect that ... therc were a 
number of the upp er hierarchy that 
wouldn't have been overly happy that 
we we re playing it.... They wou ld not 
want anybody to know that her e were 
Air Force office rs playing Nu.clear 
War. Since they never saw it , they 
neve r got a chance to complain." 
Blake figures , "It wasn't any of the Air 
Force's bu sines s w hat we did at 
lunchtime." 

Now that he no longer is in the Air 
Force , his game partners arc not avail­
able, and Blake most ly limit s his nu· 
clear warfare to the annual touma· 
menc. 

"It's not the same thing as playing 
real nuclear war," says Blake. He ex ­
plains, "ln one case what you 're ta lk­
ing about is the knowledge that at any 
moment you may have to vapo rize a 
few million people. You have to be 
prepared to face that fact, as oppose d 
to p laying with Little bits of pap er in a 
game." 

According to the real-life nuclear 
war rior , there isn't any relationship 
between the game and The Big Game. 
Blake says, "N uclear War is a game 
with certain rules; it 's go t some nice 
features that make it a nice playing 
game ." He concludes, "I realize that at 
Flying Buffalo they like to think that 
the fact that there's no winner in thi s 
game is a social comment, but it's a 
game like any other. (t Just happens to 
be called Nuc l ear War, and wha t 
you 're taking away w hen yo u do 
something is a population card rather 
than say gold or doUars or stocks." 

Anybody got change for I 0,000.000 
people? Cl 
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Malewicki: 
Call Home 

B ack in the ear ly seve nt ies, when 
Rick Loomis of Flying Buffalo first 
calJed to inquire about N uclear War , 
Doug Malewicki 's teleph one was an­
swe red by a comic tape recording. 
Over a background of Bach 's Tocata 
and Fugue in D - the music used for 
The Phantom of the Opera - a tape 
of Malewicki imitated Bella Lugosi's 
accent and asked Loomis to leave his 
name , phone number and blood type. 
Although he had not yet spoken to 
Malew icki, Loomis says, "l knew im­
med iately I had reac hed the inventor 
of Nuc lear \f/ar ." 

Nonetheless, Malewicki is certainly 
not a ghoul or a full-on comedian . lle 
invented Nuclear War and used that 
answer-tape a long tme ago , when he 
was barely our of graduate schoo l. 1 lis 
present manner is not unus ual or 
strange. On the cont rar y. At 
first glance he seems to fit 
flawless ly int o the upper · 
middle class comm unity 
of trac t home s in Irvine, 
C:tlifornia, where he and 
his wafe Karen live. He is 
outgoing and possesses all 
the soc ial skills. He jogs and 
goes out to dinner and mov­
ies. Malewicki hold s a 
stra ight nin e- to·five job , 
doing the aerospace engi­
neering for which he was 
trained. He takes Michele , 
his daughter from a pre­
vious marriage , on back­
packing trips , and it is obvi­
ous that Malewi cki is a well· 
adju ste d, appare ntl y con­
ventio nal father. Still, ten 
minute s talking to him con­
vinces you that Malewicki is not 
really your average so uthern-Califor ­
nia , suburba n work-a-daddy. 

His projec ts set him apar t. Male· 
wicki is in a perpetua l s tate of enthu­
siasm about one or more invent ions. 
Nuclear \Var is Just a sideshow to 
Malcwicki. 

157 Miles per Gallon , 
Anyonet 

Perhaps his most practical and use ­
ful invention is a fuel-efficient vehicle 
he named the California Commuter. 

More than half of all the fuel that is 
burned by the wor ld's motor veh i· 
des is used to ove rcome air resis· 
tance. Detroit designer s see m 
largely obliv ious to this face, as 
they co ntinue to des ign big box · 
shaped cars that are aerodynamic 
nightmares. Malewicki's California 
Commuter is a lightw eight, scream· 
lined , three-wheeled vehicle, which 
he personalJy drove to a fuel efficien-
cy record in the Guiness Book. On a 
1980 demonstration ride from Los 
Angeles to San Francisco, tJ,e Califor-
nia Commuter cove red 450 mile s on 
less than tluec gallons of gasoline . 
That 's 157. 192 miles per ga llon, trav-
eling at 55 mile s per hour . No t con-

tent with just the record 
for the gaso line cate· 
gory , Malewicki confi-

gured the Commuter 
to go after th e 

diesel record , 
too. This time 
he drove the 
veh icle over 
7,993 feet of 
ve r tica l 
c li mb, on a 

te st run from 
Los Angeles to 
Las Vegas. His 

dies e l reco rd is 
156.53 miles 
per gallon at 
an average 
speed of 56.3 

miles per 
hour . 

Olympic cyclis1 John 
Howard rode Malcwi cki's 

specl:t!Jy designed bicycle 
10 1hc phenomenal speed 

of 152.28 mil es per hour. 

It 's not unu sual for the aut o­
mobile industry to spe nd more than a 
billion dollars to bring out a produc­
tion car , so don 't loo k for California 
Commut er dealer ships soon. That 
kind of capital ls hard to raise on an 
engineer's salary. On the other hand , 
Malewicki docs se ll do-it-yourself 
plans for the Californi a Comm uter. 
His vehicl e me ets the standar ds for 
legal tra vel on bot h streets and inter · 
state highways . 



elated with Evcl KnievaJ. He is more 
anxio us to d isc uss his role as the de ­

Doug Malcwickl 
is an aer ospace engin eer 

who lnvems rccord -sculng 
vehicles in his spare tlrnc . 

.,,,..._.liiiii.....'.'signer for two other "ultra -awesome " 

Bob Correll 's jct-engine 
powered motorcycle 

was anothe r of 
Malewicki's inventions . 

Or a Bicycle That Goes 
152 Miles per Hour! 

Malewick i has worked on so me lu­
natic -fringe machin es , too. Back in 
1968 , he designed Evel Knieval 's X-1 
Skycyc le , a s team -powe red rocke t 
motor cycle that the co ntr overs ial 
dared evil want ed for canyon Jumping. 
At pr esent, how ever, Malew icki 
wo uld rather not have his name asso-

machines , the wor ld's fastest bicyc le 
and Bob Corre U's jet-e ngine powered 
motorcyc le . 

The wor ld 's fastes t bicycle goe s a 
lot faster than most peop le wo uld 
imagine. If you don't already know 

abo ut the record , keep in mind 
that its ride r, th ree-time Olym­

pic -cyc li s t Joh n Howa rd , 
rid es that bike in the slip ­

st ream be hind a raceca r. 
If yo u gue ss anythin g un­

der 60 miles per hou r, 
rev ise upw ard . Even 
l 00 miles per hour is 
to o conse rvati ve an 
esti mate . On July 10, 
1985 , at the Bonne­

ville Sa.It Flats In Uta h , 
draftin g beh ind Rick Vcs­

co 's racecar , Howar d ped ­
aUed Malewicki 's bicycl e to 

the phen omenal spee d of 152.28 
miles per hour . 

Corrc lJ's jct -engine-powe red "d rag­
stc r" is the most power ful mo torc ycle 
eve r built . It is propelled by a Genera l 
Elect ric turbin e that usually is used to 
drive helic opter rotors . But in th is in­
stanc e, it doesn 't tum any wheels or 
drivcshaft. Malcwicki has convened 
the engine so that it can provide pure 
th rust, like a roc ket. On the drag stcr , 

in just a quarter mile , Correll has ac­
celerated from a de ad start to 20 1.4 
miles per hour . 

So, that's the sort of s tuff that this 
otherwis e "normal " boardgamc inven ­
tor designs on his home co mputer . 

Nuc lear \Var. 
Flying Buffalo, Inc. 
P.O. Box 1467 
Scottsda le , AZ 8525 2- 1467 

California Commuter: 
Acrovlsions 
14962 Merced Circle 
l.rvinc, CA 92714 

N 11clcnr War' s ere:uor , Doug M:ilewlcki, with the diesel version of his 
record-brc:aklng California Commuter . Powered b)• a mbi:ture of 

sunflower oil and diesel fuel, the Commuter set a 156.53 miles 
per gallon world record in 1981. -











A library of very fast machine-language subroutines that you 
use like BASIC commands. This system allows you to use the 
high-resolution graphics and animation of the 64 without 
BASIC's speed limitations 

H ave you evcr be en writin g a BASIC 
progr:un that uses some part of the 

Commodore 64's graphics o nly co find 
the program nm s too slow? Just to plot a 
point requires sever al lines of program. 
Animating sprit es using POKEs reduces 
their motion to a crawl. Your alternatives 
are to write in machin e language or use a 
BASIC language ex tens ion. 

"PGM-64" givt'S you tht:: best of both 
d1ose altt::rnativcs. PGM, whid1 stands for 
Program Graphi cs Manager, is a library of 
very fust machin e-languag e subroutines 
that you use like BASIC comm ands. Tilis 
system allows you to use tl1c high-reso­
lution graphics :mcl animati on of the 
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Commod ore 64 with out BASIC's speed 
limitations , :md also have the use of d1e 
RAM hidd t::n und er d1e oper-ating sys­
tem. 

One of tl1c many powecful fearures of 
PGM is the approach to character graph­
ics. Here d1ere is no separate text mode 
or graphi cs mode . In m:my ways d1is is 
the way d1c Apple Macintosh works , and, 
in fact, there arc Strong similarities be· 
twcen the Mac and PGM's graphi c abili· 
ties. 

Like me Macintosh , PGM allows you 
to freely mix text and graphics o n me 
same screen . You can have as many dif­
ferent tcxt stylt::S a5 you wish. Text can 

be enlarged to double height or doubl P 
widm or boili . PGM also supports 80· 
co lumn regular and doubl e-h e ight 
graphics. The chara cters can be in any of 
16 colors , and each character 's back­
ground color can be independen tly con­
trolled just as in Extended Color Text 
Mode . Each character string can be 
printed at specific screen locations, giv­
ing you a very effective PRINT AT com­
mand. 

PGM also allows you to easily plot 
points , draw lines, and fill an area in any 
color you wish, so you can intermix 
your new text graphics wiili bitmap dis­
plays Ulce charts and drawings . for tllose 



of you interested in graphing data, a 30 
BAR command is included. ·ro make 30 
bars , just give the size::, color and loca­
tion , and they quickl y grow on the 
screen. 1his is great for combining te..xt 
and bitmap images in colorful prt......enta­
tion-qualicy graphic displays. 

U ing PGM, you can even emulate 
windows in your progr;uns. Windows 
nrc sub-screens with in the main S<.:recn, 
and can bt: any size from a fuU screen to 
a single character. You can easily super­
impose one image on :mother (for in· 
stance , superimpose a graph on top of a 
spreadsheet) , manipulat.c it, and then re­
score the original undern eath. Or maybe 
you w:mt to get a directory , pr int it on 
the screen In a wind ow, and then pop 
the window back up without affecting 
what 's under it. Five new commands arc 
present so you can copy a window , re­
Store it, fill it with a value, reverse it or 
C\ '(.,'11 co lor it. 

Wht:n you use the wind ow -copy 

PGM-64 
Program Graphics 

Management 
on the 

Commodore 64 
by David P. Darus 

Ken French 
and Louis R. Wallace 

co mm and , you mu st have a sec tion of 
memory set aside for It to be scored. 
1l1ere are a numb er of place s in the 
64 whe re free RAM is available to do 
just that. For instance, there is SK of 

RAM under 13ASIC ( 40960 -49 1 5 1 ), 
and th ere is another SK under the 
kcrna l (57344-65343). There is also 
4K of RAM at SCOOO ( 49 152-53247), 
and anot her 195 bytes in the cassette 
buffer (828- 1023). Th is give over 
20 K of additi onal RAM for you to use 
as sc ree ns and storage areas. To ac ­
cess the se areas , th ere arc se veral 
memory manag ement co mmands , in­
c luding the SET ADDRESS and XFER 
MEMORY com mands . 

Sprites ( movable object blocks) are 
an important fearur e of the Com mo ­
dore 64. PGM fully supp orts sprite s 
w ith over a dozen commands, includ ­
ing one that allows you to use a joys­
tick or d1e curs or keys to control an 
icon sp rite in much the same way as 
the Macintosh's mouse is used . No 
programming is required to move the 
ico n once it has be en ac tivated . 

In additio n , PGM provid es a SPRITE 
ANIMATE comma nd. Animate allows 
th e BASIC pr ogramme r to te ll a sprit e 
to go from its curr ent po sition to a 
given x and y at a specified spe ed. 'The 
sprite immed iate ly begins to move , 
w hile BASIC is free to pro cess o th er 
commands. Sprite s can also be inte r-

na lly animated by cha nging the point­
er to th e.: data that describes their 
form. 

If Sprite Animate isn ' t enoug h , 
th ere is another sprite mode available 
to PGM use rs: 14-SPIUTE mode. Th is 
uses m o re int e rrupt pr og ramming 
te ch niqu es to give you an additional 
six sorite s. 

The program tit led PGM-64 at the 
end of this ar ticle is the machine lan­
guage that make s up the PGM sys tem . 
Type it in and save It wit h th e name 
PGM-64 before runnin g it . Once it is 
saved , yo u can run It. If it was type d in 
co rrectl y, it will re spond with PGM IS 
SAVED. It will poke the data int o 
memory and save it as a machine- lan ­

guage binary file ca lled PGM that can 
be.: loaded by pr ogram s tha t want to 
use d1c system. 

'Ille next file is called 80 -Column 
Character Set, and il cons ists of an 80 -
co lumn character font you can use 
with PGM. Again, type it in and save it 
as CHAR.DATA. Before you run the 
Cl !AR.DATA progr am ( or any of the 
o th er programs) , PGM must he in 
memor y becau se it is used tO save the 
fonts. If you have just run PGM-64, 
you will have no problem because it 
wi ll be res ident at the time . The final 
pr ogram Is in BASIC, and it demon ­
strate s th e use of th e Directory Read ­
er co mmand . 1l1is allows you to place 
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the dire ctory of a di sk into an array 
and print it on the high reso lut ion 
screen in your programs . 

TI1ere art: a total of 4 I com mands 
in PG.M. To get the right resu lts, you 
must be careful to use the correct 
syntax. Some of the parameter s arc 
optional and can be omitted if not 
needed . TI1cse optio nal parameters 
arc enclosed in bracket s in the fol­
lowing programmers ' documentation. 
lll ose parameters not enclosed with 
bracket s are required. 

1. The program does not support 
tape or RS232. 

2. Be sure to save the pr ograms you 
write befo re you run them. 

3. Always ente r and exit 14-sprite 
mode as described in the Com­
mand Summary beginning on page 
79. 

4. Be ca reful with your memory 
management . Trying to write ou t­
side of th e availab le RAM areas 
( sec Memory Map) will cause the 
computer to crash . 

5. Strange effecrs can be achieved 
when moving sprites across the 
scan1ine boundary. These may be 
useful In certain situations. 

6. The first lines of any program 
should be: 
10 IF A = O THEN 

A= 1:LOAD"PGM",8, l: 
REM LOAD PGM 

20 POKE 55,255:POKE 
56, 13 1 :CLR:REM 
LOWER TOP OF BASIC BE· 
LOW PGM 

30 BA= 33792:REM DEFINE BASE 
ADDRESS 

40 SYS BA+ 6,HlRES ADDRESS, 
COLOR MEMORY: 
REM SET ADDRESS 

50 SYS BA: REM ACTIVATE PGM 
60 SYS BA-r 24: REM ENTER 

HIRES MODE 
7. End your program with: 

10000 SYS BA+ 27 :SYS 
BA+ 3:END:REM HIRES 
OFF, PGM DEACTIVATED 

If your program stop s and you sus­
pect it has hit a syntax erro r, try typ­
ing GOTO l 0000 . This will get you 
out of PGM and you can check for 
error messages on the text screen . 
8. For the most efficient use of yo ur 

memory, .we recommend you use 
57344 as your bitmap screen and 
52224 as your color memory. TI1is 
allows the RA,\l at 40960-52223 to 
be used for sroragc of characte r 
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User Memory Map 
0 -250 

251 -254 
255 -827 
828- 1023 

102 4-2047 
2048 -33791 

33792-40959 
40960-53247 
53248 -5734 3 
57344-65343 
65344-65535 

PGM Tips 
sets, screens , windows and sprites. 

9. All values for parameters arc in 
decimal 

10. Arrays can be used in parameters. 
When using windows, keep in mind 

that it is up to you to hand le the 
memory management. PGM ,viii 
write or read to any area you tell it , 
and if yo u arc not caref ul , the results 
are unpredictable. For examp le, when 
you want to store a given area as a 
window, you must know how much 
memory it w ill take to store a window 
of its size in order to know where it 
can be stored. If you r window is ten 
rows by ten co lum ns, that equa ls 100 
character-size blocks of RAM. Each 
character block h as eight byte s of 
RAM for bitmap and one byte for col ­
or memory. So a ten-by-ten window 
requires 900 bytes plus two bytes 
ove rhead, for a cota1 of 902 bytes. 
(The two-byte ove rh ead is always the 
same, regardle ss of window size.) You 
can find the address of the last byte of 
memory used by coding the proce­
dure given under the COPY WlN· 
DOW command. 

When you wane co resto re a copied 
window, use the RESTORE WINDOW 
command with the address of the area 
of RAM where the stored window be ­
gins , and the row and col umn to write 
it back to. It will be restored ( with 
co l or) to the specified area of the 
screen. 

The sprite commands often req uir e 
sprite pointer s. A sprite point er is a 
number that indicates where in mem­
ory the first byte of sp rite daca is lo­
cated. The SPRITE PLOT and ANI­
MATE commands both use sprite 
pointers in the range of 0 -255. The 
sprite data must be within the 16K 
bank of memory you have set your 
screens at using the SET ADDRESS 
comman d . For instance. if your 
screen is at 57344, all sprite data must 
be wit hin the area of 49 152-655 35. A 

1 ot available 
Free zero page 
Not available 
free RAM 
Normal low -res screen 
BASIC RA~I 
PG.\I sys tem 
Pree RAM 
Not available 
Free RAM 
Not available 

-----sprite desc ription scored at 49 L 52 has 
a pointer value of zero, while one at 
492 16 ( 49 152 + 64) has a pointer val­
ue of one . o pointer zero begins at 
the. first address of the video bank you 
arc in. while pointer 255 lies at th e 
end of the l 6K video bank you arc in. 
Remember that th e sprite s must be 
sto red in the same bank as your 
screen when you want co use them. 

However , several sprite utility 
commands (SPRITE REFLE<;:T, 
SPRITE REVERSE and SPRITE XFER) 
use pointer s in the range of 0-1023. 
The difference here is the se com­
mands arc not used co visualize 
sprites, bUl instead are specia l ways of 
handling sprite data in memo() '. This 
is only theoretical , since so me of 
those potential locations are in use by 
the computer ( sec McmOC)' Map). By 
u ing th ese pointers , you can manipu ­
late sprite data with these sprite utili ­
ties. 

For instance , suppose your screen 
is at 57344, which means the video 
chip is looking at loca tion s 49 152-
65535 . All sprite s must be located 
somew here within this area to be 
see n. However , the sprites you arc 
not using at the time can be sto red 
om ewhcrc else , like under BASIC 

ROM at 40960. When the time come 
for you to use those scored sp rites, 
the SPR!T l: XFER co mmand can be 
used to transfer them from their tem ­
porary storage to somew here in the 
active video bank. 

Here is an example of the SPRITE 
XFER command: 

SYS BA+ 96,512 ,10,767 
It says to transfe r the sprites starting 
:tt absolute sprite pointer 5 12 ( 40960 
decimal) and take ten of them ( 10 •6.f 
bytes) and put them at abso lute point · 
er 767 ( 49 152). Her e the spricc point · 
er of 49152 is 767, not zero , as it 
would be if you were moving or ani­
mating a sprite . 



BASEADDRESS =BA BA=3379 2 
ACTIVATE PGM SYS BA 

Activate initializes th e PGM opera ting system. This must be preceded by SET ADDRESS. 
DEACTIVATE PGM SYS BA+ 3 

Deactiva tes the PCM opera tin g system . 
SET A DDRESS SYS BA+ 6. Bitm ap loca tion , hir es 

color memory locati on. 
SET ADDRESS determines w he re in RAM the high-resolution screen and its assoc iated co lo r memory reside. It 

should be the first PGM comma nd in yo ur program , and imm ed iate ly followed by ACTIVATE PGM. Bitmap 
sc ree ns ca n be located in several place s. Th e addr esses are 8192 ( S2000 ), 1638 4 ( S4000 ), 20 480 ( S500 0 ), 24576 
( S6000) , 40960 ( SAOOO) and 57344 ( SEOOO). We sugges t yo u use 5734 4 ( und er the kcrnal ) for yo ur sc ree ns, 
bec ause it wiU no t req uire yo u to g ive up any programming RAM and will still leave roo m for spr ite data. If the 
bitmap sc re en is no t und er BASIC or the kernal , check w ith the Comm odo re 64 Programmer's Reference Guide 
for safe loc ations for high-r eso lution color . lfyou are using the RAM untl e r the kernal for yo ur sc ree n, the 52224 
is a very good locat ion for high -resolution color memory , because it leav es 3K free from 49 152-5222 3 for sprites 
and chara cte r sees. lf you arc already using the RAM und e r BASIC, then put your color memory at 32768 
( S8000), but there w ill not be room for sprites in that bank. 

BSAVE ~"YS BA+ 9,srnrt addrc ss,c nd 
addre ss," filenam e( ,type)'' 

BSA VE allows you to save any sec tion of RAM memory to disk as a me. Thi s is especia lly use ful for sc ree n darn , 
co lo r mem ories, sprite s, character data or compressed da ta. 

BLOAD SYS BA+ 12,load addre ss ,"filenam e 
(,ty pe )" 

BLOAD allows you to loa d any binary program (scree ns, sp rit es , cha ract e r se ts , or machin e languag e) from disk 
int o memory. After you perform a BLOAD, th e en d addre ss of the loaded file ca n be found by using th e BASIC 
stateme nt : 

AD = PEEK(78 I )+ PEF.K( 782 ) •256 
'This must be done immediately after BLOADing the file. 

DOS COMMANDS ~"YS BA+ 1 S,"DOS command '' 
Th e DOS command can be any legal di sk maintenance command . Examples arc: 

SYS BA+ 15," S" Load a direccory to the scree n. 
~"YS BA+ 1 5,"SO:filename" Scratc h a filt: ca lled "filcname' ' 
SYS BA+ 15,"NO:diskname ,IO" Format a di sk 
SYS BA+ 15," " Read e rror channe l 

A special for;m of th'e· normal character driver allows 80-
column characters tq_ be used, ~long with the other types of 
fonts. 
FILL MEMORY SYS BA+ 18,sta rt addr ess,e nd 

addrcss ,fill value 
Fill memory w ill put a given value (0 -255) in to any specified rang e of RAM. An exa mple: 

SYS BA+ 18,57344, 65 343, 0 Clear RAM. und er kerne l 
XFER SYS BA+ 2 1,start addr ess,e ntl addr ess, de stinati on,rcver se value 

XFER wi ll transfer any sect ion of RAM to any other sec tion of RAM, and ca n opti onall y EOR that memory . A 
reve rse value of zero leaves it un chan ged; 255 will reve rse the area ( like a bitmap ) and any Oth er value will 
enc rypt it as a function of th e revc rst: value. 

HIRES ON SYS BA+ 24 
Thi s puts the co mput e r in high-resolution mode. Th e SET ADDRESS and ACTIVATE co mmand s should have 

been already issued . 
HIRES OFF SYS BA t 27 

·n1is ret urn s the compu ter to text mode. If yo u wisb to co mpl e te ly leave PGM and return to no rm al BASIC, 
issue a DEACTIVATE co mm and afte r this. 

MULTICOLOR ON SYS BA+ 30 
Thi s p laces th e comp ut er in multicolor mod e. lf yo u wish to displ ay a mulcicolor screen , you should load the 

bitm ap whereve r the SET ADDRESS has plac ed it , put col o r mem ory l at the addr ess of high-resolution co lor , and 
loa d co lo r memory 2 to 55296. 

MULTICOLOR OFF SYS BA+ 33 
Thi s re turn s the com put e r to text mode. It acts Just like HIRES Off . 
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SO-COLUMN CHARACTER DRIVER SYS BA+ 36,c har address, row,co lumn
1
str ing 

lbi s is a specia l form of the norm al characte r driver. It allows 80 -column characte rs to be used , along wi th the 
othe r types of fonts. It requir es th e special 80-co lumn character set supplied with this article . The CHAR 
ADDRESS is the location in memory w here the charact er se t resides. ROW is th e row (0-24) th at the string is to 
be written to, CO LUMN is the co lumn (0·39) to start printing at. STRING is what you wish to print , whic h can be 
in quotes or in a string variab le. For 80 co lu mns, the st ring must be of even length (2 ,4,6 ... ). You can use the 
special character-d river co des for co lor , und erlinin g and doubl e he igh t. There Is no option for do ubl e-w idth 80-
co lum n charac ters, because that would give normal size chara cters . 

CHARACTER DRIVER SYS UA + 39,c har address .row , co lumn ,strlng 
n11s is the main charact er driver. It allows you to use any type of character font you wish , and have th em all on 

the same screen at once. The only limitati on on the number of fonts is th e amount of RAM you have to use. CHAR 
ADDRESS, ROW, CO LUMN and STRING arc as in the 80-co lum n character driver . You may inc lud e most of the 
normal codes inside th e st ring like curso rs, co lor, (·everse on/off, nnd clear. The se work just like normal quote 
mode . In addition, th ere are seve ral ni;w comr ol codes you can use: 

Character Set Contro l Codes 
FI Double he ight on 
F2 Doubl e height off 
F3 Dou ble width on 
F4 Double width off 
F5 Und er line on 
F6 Underline off 
F7 Erase under charac ter 
F8 Don 't e rase und er charac ter 

x CTRL Colar Set charact er color . 
CTRL B Color Set character background co lor 

!fy ou wish to use the standard character sets, the CHAR ADDRESS should be 53248 (up percase/grap hics ) or 
5,5296 ( lowe rcase/ upper case). Othe r characte r se ts can be used. Simpl y BLOAD th em to the desired address in 
memocy, and th ey can be ust:d wit h the chara c te r dri ve r command. On ly th e noq nal unreversed characters in a 
se t :1re needed, since reverse cha racters can be created as neede d with the co ntr o l co des. Thi s allows you to 
have a full character sec in only half the memory space. 

If you want to set th e foregro un d and background color while clearing the sc re en, preced e the normal 
CLR/HOME key with "CTRL COLOR/CTRL B/CTRL CO LOR/CLR/HOME" ( do not type the slash mark) inside the 
string . The first color is the charac ter co lor, wh ile the second is background color. 

Strin g variab les mu st be less th an 255 characters (254 ma."X) just as in normal BASIC. Be care ful when printing 
at the bottom row (row 24) , as any atte mpt to writ.e outside the bounds of the screen memory can "c rash " the 
64 . This means yo u shoul d never use doubl e height characters on row 24. The amo unt of e rr or checking was 
kept to a minimum in order to make th is one of the fastes t, if not the fastest , high-resolution charac ter driv ers for 
the 64 . 

If you are using the area under th e kern el for your scree n, and the character set(s) you are using are below 
49 152, then yo u cannot use the Don't Erase Unde r Character op tion (F8 ). 

COMPRESS DATA SYS BA+ 42 ,start address,end address,destinacion addre ss(." filename­
(,type )") 

Thi s comma nd packs an area of memory, such as a bitm ap scree n or co lor memory into a small e r data 
stru c tur e. The am oun t of co mpr ession depends o n the data . Some data will com pr ess a lo t, ot hers onl y a little. 
The start address is th e beg inning of th e :tl'ea to compress. The end addr ess Is th e last byt e to com pr ess. TI1e 
destj nation addr ess can be any area of RAM you wish to sto re it in. ff the des tination address is zero, then the data 
is wrjtt en to th e disk 1 and th e file name is required. If yo u pack to RAM ( de stinati on addr ess is not ze ro) , then the 
address of the last byte of packed dat a is i:eturn ed in locations 781 and 782 and can be calculated as 

Final add re ss= PEEK(78 I ) + PlrnK(782)•256 
While In most cases yo ur co mpr esse d data w ill be mu ch smaJJer than th e or iginal , it is possible for it to be only 

slightl y comp ressed , and in rare case s it co uld become larger. These deviations occ ur on ly when the data is non­
repeating ( eve ry byte is different). 

UNCOMPRESS DATA SYS BA+ 45 ,start address ,destination addrcss(."fiJcnameCcype)") 
If the start address is zero, then th e data file given in the file name will be unp acked from di sk to the 

destination address. For an area of memory like a bitmap scree n, COMPRESS DATA and UNCOMPRESS DATA 
talce less than a secon d to work. 

COPY WINDOW SYS B6 + 48,destination address,row , co lum n,delta row ,delta column 
·n1ls command will store th e contents of a w.inclow ( including co lor) to th e destinat ion address in RAM. ROW 

(0-24) and CO LUMN (0·39) arc th e sta rtin g row and co lumn to copy. DELTA ROW ( 1-25) and DELTA CO LUMN 
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( 1-40 ) arc the dimen s ions of the window you wish to co py. The last address use d in RAM is contained in 

locations 781 and 782. 
Last addrcs$ = PE~K(78I) i" PEl!K(782)*256 

RESTORE WINDOW SYS DA + 5 I ,star t addrcss ,row ,co lumn 

'l11is w ill res to re a copied window at START AODRESS to the scree n sta rting at the ROW (0-24) and COLUMN 

(0·39 ) g iven . 
PLOT SYS BA+ 54,X,Y( JC ,BC} 

Plo ts a poi nt on th e high -reso lution sc reen at X (0·3 19) and Y (0· 199). You can optiona lly includ e a 

foreground co l or ( FC) and ba ckg round col o r ( BC). ( Col ors arc 0· 15) 

UNPLOT SYS AA+ 57,X,Y 
t)np l<)ts a point at th,c given screen X ( 0-3 19) and Y ( 0-199 ). 

DRAW SYS 0A + 60,X1,Yl,X2,Y2(,FC.BC) 

Places a line between points Xl ,Yl and X2.Y2 whcre X b 0-3 19 and Y is 0- 199 . Foreground and l}ackground 

colors arc opti ona l. 

UNDRAW SYS UA + 63,XJ Yl ,X2,Y2 '""'~)V&}-Nf.i:$.: ~B 
Undraw s a line between the given point s. X iS 0-3 19 and Y Is 0-19 9. ;«B@!9Ji.hi..l$.r.$I 

BITMAP FILL SYS DA + 66 ,X,Y(,FC ,DC) 

TI1is painr s an enclosed area of the sc reen spccificd hy X and Y. Foreground and backgr ound col ors arc 

optional. 
SPLIT BORDER SYS BA+ 69 ,HOC l ,BDC2 

·n1is allow s yo u tO have two border co lors visible at once . It Is effective on ly in I ·I-sprite mod e . Co lors ca n be 

0-15. The co lors arc sp lit at the scan line (sec 14-SPIUTF, MO DE). 

30 BAR SYS DA + 72 ,X,Y,DX,DY,l lT(,FC ,llC) 

30 BAR allows you to "grow " a th ree-dimensional bar. lt can also b t: used for cubes or other 30 recta ngular 

shap es. X is the X coordinate of the lower left co rner of the bar ( 0-3 19 ), Y is the Y coord inate of the 10\Vcr left 

cornei:. OX is the horizont t.tl lcngth of the har (0- 25 '.?), DY is the dept h (0 - 199) and I IT is the hei~1t o( the 30 bar 

( 0-199 ). Foreground and background c<'>lor s arc optional. TI1c 3D BAR command has extensive erro r checking 

and will not draw outside the sc reen boundary . 

EIGHT-SPRITE MODE SYS BA + 75 
111is de-ac tivates 14-sprlte mode. For best result s you shou ld turn off all sprite s, <:case animation ( if any) , and 

positio n sprit es off-screen hcfor~ giving th is cm'nmand . 

SY$ BA+ 78,SCANI.INE 1,SCANU NE 2 

Thi s activates PGM's 14 -sprite mod e. Thi s mode allows th e pr og rammer an extra six sprites by using advanced 

syst em interrupt techniqu es. The SCANLTNE's are the posit ion whcn: th e interr upts take p lace. SCANl.lNE l ca n 

be place d anywhere betw ee n O and 255. wtiilc SCAN LINE 2 ca n also be between O and 255 . For best rcsul ts, use 

150 for SCANLINE 1 and 255 for SC",.ANl..ll'\IE 2. You may need to varr th em as your program requir es . 

TI1is mode offers yo u severa l uniqu e pr ope rti es, but cam mu st be taken when u:.ing it. The sprit es w ill be 

numbered fro m 0-13. Sprit es 0 -6 are in the top of the sc reen above SCAN l.l 1E I , and sprit es 7- 11 arc at the 

bo~LOm, below SCANLINE L. Spcit~S O and 13 ca n cro ss thi boun lh1ry, hut sp rite s 1- 12 mu $t stay on their 

re spective sides. You cannot use the ANIMATE command to move a sprit e across th e bo undar y, but the SPIUTE 

PLOT co mm and will allow spr ites O an d 13 to cross. The JOYSTICK comma nd can also be used to move sprit es 0 

and 13 across th e boundar y . 
lf you attempt to move a ''s hared sprit e" ( sprite s I - 12) acr oss$CAN I.INE I, the result s arc unpr cdic;tablc . ff you 

wi sh , you can use th e ANIMATE command 10 mov<.: sprite s O·, above SCAN)., NI; 1. If you arc animating ~prit c J 
wh ile in 14-sp rit e mode , you canno t use sp rite 13. (Th e}'. arc rcall}' th e same sp rite . ) TI1cre is no provi sion for 

anlmating sprite s 8-13 . Finally, if you put tov much strain on th e; interrupt ( l}y moving cigh 1 sprite s at full .o;pecd 

with the ANIMATE co mm and whi le in 14-spr itc mode )1 it co uld cau$c somt: sprit e 11ickc r. 'ro avoid this , kee p the 

animated sprit es away from the scanlincs and use speeds no fast er than necessary. 

If you are go ing to use thi ~ mode , do all your sp rite definiti on~ and plotting aftC::r activatjng it. The informati on 

for sprit e:,s 0-13 arc kep t in tables and the se arc not updated until th e mode is active . You should aJso turn off ,all 

sprit e:. l,)cforc exi tin g thi s mode . 
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SPRITE ON /OFF SYS BA+ 8J ,0 or ! ,sprite #(,sprite# ... ) 
This turns one or more spr ites off and on. Use a zero to turn them off and a one to turn them on. You can turn 

on or off more than one by separating the spl'ite numbers with commas , or turn all of them on or off by using 255 
for the sp rite numb er. 

SPRITE DEFINE SYS OA + 84 ,sprite# ,PR,XX,YX,mode,Cl (,C2,C3) 
·n,i s ddi m:s a sprit e. The spri te numb er is the sprite ( O· 7 in eight -sprite mode , 0- 13 in 14-spricc mode .). PR is 

the sprit e backgrou nd priority. A zero makes the sprit e appear In front of scree n data , while a one makes it go 
behind . XX and YX arc X expan d and Y expand. A oile will cause them to expand ; ze ro leaves them unchanged. 
"Mode" is high-re s or multi co lor , wher e zero indicates a high -resolution sprite and one a multic olor sprite. Cl is 
the sprit e's co lor, and C2 and C3 are the colors for multi color sprites and are needed only for those. 

SPRITE PLOT SYS BA+ 87,SP# ,X,Y,PT(,C) 
This is an abso lute sprite movement command. Jt will loca te a given sp rite (0 -13) at an X (0-512 ) and Y (O· 

255 ). You must include a pointer ( 0-255 ) and have the option for a color (0- 1 5 ). The sprite data mu st be within 
the 16K bank where your scree n is located. 

SPRITE REFLECT SYS BA+ 90 ,starting pointer ,# of sprite s(.dc stinati on pointer ) 
This reflec ts one or more sprites , beginning at a starting pointer (0- 102 3) for a given numb er of pointers. You 

have the optio n of de signating a destination pointer (0-10 23) where the newly reflec ted sprite s w ill be scored. lf 
no destination is given , they are stored beginning at the Startin g point er. The sprite pointers can be anywhere in 
the G4K of the compute r's memory , whi ch is why you have the 0-1023 value. 

SPRITE REVERSE SYS BA+ 93 ,startin g pointer ,# of sprit es (,de stination pointer) 
This wi ll reverse a given number of sprit es. It works just like SPRITE REFLECT. 

SPRITE XFER SYS BA+ 96,s tartin g pointer ,# of .~prite s. dcstination poimcr 
Thi.s tran sfers a spritc or series of spri 1es bcginning at a starting pointer (0-1023) to a destinati on pointer (O· 

1023 ). This is very useful whe n you need more spri tes than you have ro om for in the 16K bank of your screen. 
You can transfer them in as needed, using the same area for each. 

ANIMATE SYS BA+ 99 ,SP# ,X,Y.SPD(,BP,EP,MPS(,FBP,FEP,FSP)) 
This co mmand allows you to automati cally move and animate spr ites 0-7 without any intervention from BASIC 

once the comma nd is given. SP# is the sprit e numb er ( 0·7), X is the X loca tion to go to (0-5 12), Y is the Y 
locat ion (0-255 ), and SPD is the anim ate speed (0·255) . One is the fastest speed and 255 is the slowes t. Zero wi ll 
cause it tO not an imate. The first set of optional param ete rs arc for the internal animation, while the sprite is 
moving to location X,Y. DP is the beginning pointer and EP is the ending pointer . MPS is the moving po inter 
speed (0:255 ), where , again, one is the fastest , 25 5 the slowest and zero will stop the internal animation. This will 
allow a sprit e to change its po inter (w hich poi nts tO its shape ) dynamic ally while it is moving. The moving 
pointer speed (MPS) is how fast to change the pointe r while moving. These pointe rs must bc in consecutive 
orde r. ·n, c final set of optio ns dictat es wha t happen s when the sprite reache s its destination. 1l1cy allow it to start 
anoth er internal animati on sequcncc at anu1her given spccd . FSP is the final starting pointer after the dcstination 
is reached, FEP is the:: final end ing point er, and FSP is the final pointer-change speed . All pointers are 0-255, while 
both speeds arc 0-255, wit h ont the faste::st and 255 the slowest. 

CEASE ANIMATE .. SYS BA+ 102,SP# ,PT 
This causes a sprite (O· 7) to stop animating and qu it at a specified pointer , PT (0-255). It is recommende d that 

you issue:: a CEASE ANIMATE command after finishing your animation sequenc es. 
JOYSTICK ON SYS BA+ 105 ,SP# ,speed 

This is the mouse emulator. SP# can be any sprite from 0· 13, and spee d is from 0:255_ This speed is the 
number of pixels the sprite will be moved each time the joystick is used. You can also use the cursor keys instead 

~,. of the joystick. In 14-spricc mode all the spr ites will work, but only sprit es O and J 3 can cros s the scanline:: 
boundar y. 

JOYSTICK OFF SYS 13A + 108 ~· ,;. ~: 1, ~ n 
TI1is de -activates th e joys tick mouse emulalOr. 

COLOR WINDOW SYS BA+ I I 1,row ,co lumn ,Drow ,Dco lumn,FC,BC 
·m 1s fills a window with a specified co lor combinati on. ROW is the starting row (0-24) and COLUMN is th e 

starting co lumn ( 0-39 ). DROW is the numb er of rows down ( 1-25) and DCOI.UMN is the num ber of co lumns 
ovcr ( 1-40 ). FC and BC are foreground and hackgrouod color. 

REVERSE WINDOW SYS DA + 114lever se value ,row ,column , Orow ,Dcolumn 
This will reverse the bitmap within a w indow defined by ROW (0 -24), COLUMN (0-3 9 ), DROW ( 1-25) and 

DC()L UMN ( 1-40 ). The reverse valu e should be 255. Any othe r value can be;: used for unu sual effects in the 
window display. 
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FILL WIN~O~ SYS BA+ I l 7,fiU value,row,co lumn , Drow,Dco lumn 
~i s 1s used to selectiv ely fill a window 's l)itmap. A fill value of zer o would clear it, while 255 wou ld make it 

solid. Other values can be used for special effects. ROW is 0-24 , COLUMN is 0-39, DROW is L-25 and DCOLUMN 
is 1-40. 

DIRECTORY READER SYS DA+ 120 
This will return a string of32 characters that contain s a file n:m1c from your disk direc tor y. The strin g should 

be defined before any ot her variable in your program as a string of 3'2 spaces. TI1is requires so me sc tup in your 
BASIC, but enables you to plac e the direc tory of a disk" into variabks within your program . It is a1$0 very fast. 
Refer to the small progra m callccl DIRECTORY ~ADER for programming informati(,>n on this funct ion. 

Pliffl·li4 
Before typing these programs, read "llowTo Enter Programs'' 

and "How to Use the Magazine Enlr)' Program." 

PGM-64 
6 POKE 55 , 255 : POKE 56 , 127 :CLR'DOK I 
7 BA=33 792 ' BHKH 
9 PRINT"(CLEAR , DOWN2]WORKING, 

PLEASE WAIT ... "'BAFO 
10 FOR Z=33792 TO 40407:READ A'ENHC 
12 IF A>255 THEN PRI NT" DATA ERROR IN LI NE"; 

1000+INT((Z - BA)/8) :STOP' JS TN 
15 POKE Z , A:CK=CK+A : PRINT Z, CK: PRI~T " {UP2) " 

:NEXT'GQJK 
20 IF CK<>791156 THEN PRI NT " ERROR IN CHECKSUM 

="CK:END' GLXJ 
30 SYS BA+9,33792,40407,"PGM"'CQRE 
35 SYS BA+15 ,"" ' CFRG 
40 PRINT " (DOWN]P GM IS SAVED!" ' BAIE 
99 END'BACO 
10 00 DATA 76 , 160 , 132 ,7 6 , 15 , 133 , 76 , 22 ' BB0X 
1001 DATA 133 , 76,210 , 133 ,7 6 , 48 , 134,76 ' 8CTY 
1002 DATA 108 ,1 34,76,42,135,76,45,13 5 ' BCTA 
1003 DATA 76 , 152 , 133 , 76 , 186 , 133 , 76 , l44 ' BDBB 
1004 DATA 133 ,76, 178 ,1 33 , 76 ,1 46 , 135 , 76'BDAD 
1005 DATA 149,135,76,22 , 139 , 76 , 209 , l39 'B DBE 
1006 DATA 76,80 , 140 , 76 , 83 ,14 0 , 76 ,31' BATE 
1007 DATA 142 ,76, 34 , 142 , 76 , 56 , 143 , 76 ' BBYF 
1008 DATA 59 ,14 3 , 76 ,16 5 ,144,7 6 ,63 , 1 50 'BCCG 
1009 DATA 76 ,12 2 , 152 ,7 6 , 19 6,146,76 , 232 ' 8DCH 
1010 DATA 146 , 76 ,4 0 , 147 , 76 , 162 ,147,76'BC FY 
1011 DATA llB , 148 , 76 , 42 , 149 , 76,188 , l 49 'B DLB 
1012 DA'rA 76 ,18 5 , 149 ,7 6 ,1 9 , 154,76,24 5 ' 8CQB 
1013 DATA 154 ,7 6,170 ,14 5 , 76 , 207 , 145,76 ' 8DCC 
1014 DA~A 62 , 140 , 76 , 65,140 , 76 , 68 , 140'BBTD 
1015 DATA 76 , 129 , 132 ,2 34 , 234 , 234 ,2 34 , 234 ' BFHF 
1016 DATA 234 ,16 0 ,3,177,45, 133 ,2 0,200'BC~F 
10 17 DATA 177,45 , 133 , 21 ,1 62 , 2,32 ,1 98'B8NG 
1018 DATA 255 ,1 60 , 0 , 32 , 228 , 255 , 145 , 20'BCDH 
1019 DATA 200 , 192 , 32 , 208 , 246 , 76 , 204 , 255 ' 8EFJ 
1020 DATA 120 ,1 62 , 6 , 142 , 19 , ~ ,202,142 ' BBTA 
1021 DATA 86 , 157 , 189 , 9 , 133 , 157 , 250 , 255 ' 8DEC 
1022 DATA 20 2 , 16 , 247 , 169 , 228 , 141 , 20 , 3 ' BCGC 
1023 DATA 169 , 132 , 14 1,21, 3 , 169 , 0 ,14 1 '8BB D 

8 

1024 DATA 178 ,2, 133 ,15 5 ,13 3 ,1 58 ,141, 170 'B EEF 
1025 DATA 2 , 16 9,2 08 ,133,156,1 33 ,1 59,88 'B DBF 
1026 DATA 96 , 72 , 138,72 , 152 , 72 , 186 , 189 'B CNG 
102 7 DATA 4 ,l,41, 16 , 240,6,32, 22 3'BWAG I 
1028 DATA 151 , HHJ, 22,3 , 32 ,9 1 , 150 ,1 73 ' BBAI ~ ,'II, 
102 ? DATA 178 , 2 , 41 , 2 , 240 , 3 , 32 , 216 ' BXFI ~ 
1030 DATA 1 4 5 , 173 , 178 , 2 , 41 , 4 , 240 ,6' BYJB 
1031 DATA 32 ,20,1 55 , 234 , 234 , 2J4 , 76 , 100 ' BDAC I 
1032 DATA 152 ,1 20 , 72 , 32 , 22~ , 151,76 , 72 ' 8CED ' 
1033 DATA 25 4 , l , 13 3 , l , 133 ,2 09 , 132 , J2 ' B8TE 
1034 DATA 223 , 151 ,12 0 , 76 , 21 , 253 , l69 , l30 'B EWG 
1035 DATA 1 62,54,160 , 3 , 32 , l53 , 1 51,2 4 'BBAG 
1036 DATA 173 ,5 7 , 3 ,105, 3 ,133, 250 ,1 69 ' BBKH 
1037 DATA 248 , 133 , 249 ,1 60 , 0 , 14 0 , 52 , } ' BBDI 

103<) 
10 39 
1040 
1041 
104 2 
1043 
1044 
H J45 
10 46 
10 47 
1(3-48 
11H9 
1050 
105 1 
10 52 
10 53 
105 4 
l-055 

) ,056 
10 5 7 
10,58 
10 59 
1060 
U!61 
l.062 
1063 
10 64 
106 5 
1066 
1067 
1068 
.).069 
1070 
107 1 
10 72 
10 73 
1074 
1075 
1076 
1077 
1078 
1079 
10 80 
1081 
108 2 
108 3 
,1084 
1085 
1086 
10 87 
108 8 
108 9 
1090 
10 91 
1092 
1093 

DATA 140 , 53 , 3 , 169 , 6J , 205 , , 5 , j ' BYKJ 
DATA 176 , 6 , 200 , 24 , 10 ~ , 64 , 208 , 245 ' 8CIK 
DATA 140, 5 9 , 3 , 56 , 169 , 3 , 2 3 7 , 59 ' 8YCC 
DATA 3 , 141 , 59 , J , 192 , 0 , 240 , 13 ' 8Xf C 
DATA 16 J , 64 , 141 , 53 , 3 , 136 , 2 40 , 5 'B ALE 
DATA 24, 105 , 64 , 208 , 245 ,1 73 , 55 ,3' BBMF 
DA1 A 56,237 , 53 , 3 , 240,8,160 , e ' BXM£ 
DATA 2 00 , 56 , 23 3 ,8 , 2U8,250 , 152 ,1 0 ' BCXH 
DATA 141 , 58 , J , 160 , 0 , L7J , 57, J 'BXMH 
DATA 56 , 2 37 , 5 3 , 3 , 240,6,200,56 ' BY1J 
DATA 2 33 , 4 , 20 8 , 250 , l 5 2 , 10 , 1 0 , 10 ' 8BKK 
DATA l0 , 13 , 58 , 3 , l 4l, 58 , J , 96 ' BWRK 
DATA 173 ,2 2 , 208 , 9 , 16,141 , 22 , 208 ' BBGD 
D~TA 173,17 , 208 , 9 , 32 , 141 , 17 , 200 ' p BME 
DAf A 173 , 58 , 3 , 1 41 , 24 , 2~8 , 17 3 , 0 ' BAHF 
DATA 2 21 ,4 1 , 252 ,13 , 59 , 3 , 141,0'BYV G 
DATA 22 1 , 9 6, 173 , 2 2, 208 ,41, 239 ,14 1 ' BDLH 
DATA 22 , 2 0 8 , 17 3 , 17 , 208,41,223 , 14l'BDCI 
DATA 17 , 208 , 16 9 , 21 , 141 ,2 4 , 208 , 17 3 ' BDLJ 
DATA ~ , 221 , 41 , 252 , 9 , 3 ,l 4 1 , 0 ' BWVJ 
DATA 221 , 96 , 169 , 130 , 162 , 174 , 160 , 0 ' 8 DJL 
DATA 3 2 , 153 , 15 1 , 169 , l , l41 , 170 , 2 ' B8YM 
DATA 141 , 180 , 2 , 32 , 121 , 151 , l65 , l44 ' BDUE 
DATA 208,67,16 2 , 8,32 , 201 , 255 , 165' BCPF 
DATA J 74,32,210 , 255 , 165 ,1 75 , 201 , 192 ' BFDH 
DATA 17 6 , 3 , 206 , 170 , 2,32 , 210 , 255 ' BBAH 
DATA ~2 , 230 ,1 51 , 1 6 0 , 0 , 177, 17 4 , 72'B CDI 
DATA 32 , 223 , 15l ,1 04 , 32 , 210 , 255 , l6S ' BEPK 
DATA 1 44 , 208 , 18 , 230 , 174 , 208 , 2,230 ' BDDK 
DATA 17 5 , 165 , 174 , 197 , 176 , 208 , 225 , 165'BGDM 
DA1'A 175 , 197 , 177 , ·144, 219 , 32 , 20 4, 255 ' BFUN 
DATA 169 , 8 , 76,195 , 255 , 76 , 115,134 ' BCKN 
DATA 169 , ! 29 , 162 , 17 4,16 0 , 0 , 32 ,1 53 ' BDLF 
DATA 151 ,16 9 , 0 , 141, 180,2 , 32 , 121' 8BTG 
DATA 15 L , 162 , 8 , 32 ,1 98 ,255, 32 ,207' BCQH 
DATA 255,3 2,2 07 ,25 5 , 32 ,2 ~7,255,l60'BEE J 
DATA 0 , 145 , 174 , 165 , ~44 , 208 , 8 , 230 ' BCJJ 
DATA 174 , 208 , 241,2 30 , 175 , 208 , 237 , 32 ' 8FFL 
DATA 204 , 255 , 169 , 8 , 32 , 195 , 255 , l66'BDDL 
DATA 174 , 164 , 1? 5 , 96 , 32 , 141,151 , 201 J BEFN 
DATA 0 , 208 , 44,165 , 186 , 32 , 180 , 255'BCON 
DATA 1 69 ,lll,1 33 ,18 5 , 3 2, l50 , 255 , 32 ' BEBP 
DATA 165 , 255, 7 2 ,32, 210 ,25 5,32 ,1 65'BDLG 
DATA 25 5 ,72, 32 ,210, 255 ,32, 165,255 ' BDLH 
DATA 32 , 210 , 255 ,2 01,13 ,2 08 , 246 , 32 ' BDU1 
DATA 171 , 255 , 104 , 168 ,104,1 70 , 96 , l60 ' BFHK 
DATA 0 , 177 , 34 , 2il , 36 , 2 40 , 33 , 165 ' 8BDK 
DATA 186 , 32 , 177 , 255 , 169 , lll,l.33 , 185 ' BFSM 
DATA 32 , 1 4 7 , 255 , 160 , 0 , 177 , 34,32' BBI M 
DATA 168 , 255 , 200 ,1 96 , 10 ,2 08 , 246 , l69 ' BFPO 
DATA 13 , 32 ,16 8 , 255 , 32 ,174,2 55 , 96' 8CXO 
DATA 169 , 8 , 170 ,16 0 , 0 , 32,186,255'B BQP 
DATA 165 , l~ , 166 ,34, 164 , 35,32 ,1 89'BCSH 
DATA 255 , 3 2,1 92 ,255, 16 9,0, 3 2,115'BCMI 
DATA 134 , 192,48 ,2 08,61 , 162 , 8,32 ' BBQJ 
DATA \ 98 , 255 , 32 , 207 , 255 , 32 , 207 , 25 5 'B EPL 
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Pliffl·li4 
1094 DATA 32 , 207 , 255 ,3 2 , 207 ,25 5 , 240 , 42'8DFL 11 70 DATA 2 ,1 7 , l74 , l45,l74 , 200,l92,4'BBHG 
1095 DATA J2 , 207 , 255 , 72 , 32 , 207 , 255 ,1 68 ' 9DRM 1171 DATA 208 ,1 3 , 230 , 175 ,24,1 69 , 56,10l ' BDIH 
1096 DATA 104 , 17 0 , 152 , 32 , 205 , 189 , 169 , 32 ' 9E FO 1172 DATA 17 4, 133 , 174 , 144 ,20 9 , 230 , 175 , 19 2'B GKJ 
1097 DATA 32 , 210 , 255 , 32 , 207 , 255 , 72 , 173 ' BDHO 1173 DATA 8 ,20 8 , 203 ,1 73 ,1 71 , 2 , 240 , 5 ' BADJ 
1098 DATA 141 , 2 , 208 , 251 , 104 , 208 , 241 , 169 ' BEXQ 117 4 DATA 172 , 19,3,145,174,96 , 160 , 7 ' 9AVK 
10 99 DATA 13 , 32 , 210 , 255 , 165 ,14 5 , 201 , 127 ' BESR 1175 DATA 16 2, 3 , 185 , 154 , 1'3 7 , 61 , 16 2 , 13 7 ' BO PL 
1100 DATA 208,206 , 32 ,2 04 , 255 , 169,8 ,7 6 ' BCVY 1176 DATA 240 , 9 , l85 ,l4 6 ,l 37 , 29 , l 66,l 37 ' BDCM 
11 01 DATA 195 , 255,169 , 255 , 44,169,0,72 ' 8CGA 1177 DATA 153 ,14 6 ,137, 202 ,16, 236 ,1 36 , l6'BEDO 
1102 DATA 169 ,13 1 , 16 2, 174 ,1 60,0,32 ,1 53'BDEB 1178 DATA 231 , 96 , 0 , 0 , 0 , 0 , 0 , 0 ' BSTM 
1103 DATA 151 , 104 , 208 ,5 9 , 32 ,24 1 , l83 , l 4 2 ' BEAD 1179 DATA 0 , 0 , 0 , 0,0 , 0,0 , 0 '8 PEN 
1104 DATA 182 , 2 , 160 ,0, 1 40,170, 2 , l6 5' BATD 1180 DATA 0 ,0,12 8 ,64, 32 , 16 ,1 92,48'8 XOG 
1105 DATA 175 , 201 , 22 4, 144 , 3 , 238 , 170 , 2 ' 8CCE 1181 DATA l2 , 3 , 162 ,0, 20l , 32 , l44 ,25' BYOI 
1106 DATA 32 , 230 , 151 , 177 , 17 4, 77 , 182 , 2 ' 8COF 1182 DATA 201 , 6 4, 176 , l , 96 , 201 , 128 , 176 ' BCOJ 
1107 DATA 145 , 178 , 165 , 174 , 197 , 176 , 208 , 6 ' 8EFH 1183 DATA 4,56,233 , 64 , 96 , 201 , 160 , 144'BBMK 
1108 DA'rA 165 ,1 75 , 197,177,176,14,230 , l7 4'B FYI 1184 DATA 8,201 ,1 92 ,144, 24 4, 56 , 233 , l28 ' BDNL 
1.109 DATA 208 , 2 , 230 ,17 5 , 230 ,1 78 , 208 , 2 ' BCGI 1185 DATA 96,201 , 2 ,2 08 , 5 ,17 0 , 1 41 , l74 ' BBGM 
1110 DATA 230 ,1 79 , 208 ,2 23 , 76 , 223 , 151 , 160 ' BFEB 11 86 DATA 2,96,160,0 , 20l ,133, 1 44, 87 ' BAFN 
11 11 DATA 0 , 1 65,1 78 , 145 , 174 ,1 65,174 , 197 ' BEYC 1187 DATA 201,141,176,8 3 ,170,201,l3 3 ,2 08 'B FSP 
1112 DATA 176 ,20 8 , 6 ,165, 175 ,19 7 , 177, 176 'B BJD 1188 DATA 9,169,128,13, 1 73,2,141,173'BBPP 
1.113 DATA 8 , 230 , 174,208 , 2 , 230 , 175 , 208'8CID 1189 DATA 2,96 ,2 01 ,13 7 , 20 8,9,169,127' BBVQ 
111 4 DATA 232 , 96 , 169 , l , 44 ,1 69 , 0 , 14l ' BAQE .U90 DATA 45 ,1 73 , 2 , 1 4 1 , 173 ,2, 96 ,20 1 ' BAGI 
1115 DATA 169 , 2 , 32 , 253 , 174 , 32 , 235 , 183 ' BCPF 11 91 DATA 134 , 208 , 6 , 169 , l ,14 1 , 183,2 ' BAIJ 
111 6 DATA 142 , 175 , 2 , 32 , 241 , 183 , 1 42 , 176 ' BD1G 1192 DATA 96 ,2 01 , 138 , 208 , 6 , 169,0 ,14 l ' BBNK 
1117 DATA 2 , 32 , 141 , 151 , 32 ,4 0 , 136 , 169 ' 8BAH 1193 DATA 183, 2 , 96 , 201 , 135 ,2 08,6 , 169 ' 88SL 
111 8 DATA 0 , 133 , 2 , 141 , 181 , 2 ,141, 17 0' BANI 1194 DATA 255 , 141 , 171 , 2 , 96 , 201 ,1 39 , 208 ' BDLM 
11 19 DATA 2 , 160 , 7 , 153 , 146 , 137 , 136 , 16 ' 8BJJ 1195 DATA 4 ,14 0 , 171 , 2 , 96 ,2 01 , 136 ,2 08 ' 88DN 
11 20 DATA 25 0,165,21,201,192,144,3,238'BDDB 1196 DATA 6,169,0,141, 1 72,2,96,201'BYHO 
1121 DATA 1 70 ,2, 32 , 23 0,1 51 , 165, 21 ,201' BCNC 1197 DATA 1 40,208,4,141,172,2,96,221'BBCP 
11 22 DATA 208 , 144 , 14 ,1 73,14 ,2 20 , 41 , 254 ' 8DBD 1198 DATA 255,138 , 240 , 6,232 , 224 ,2 3 , 208 ' BDHQ 
11 2 3 DATA 141 , 14 , 220 , 165 , l , 4 1, 251 , 133 ' BCQE 1199 DATA 246 , 96 , 22 4, 16 , 176 , 44,138,174'BDER 
1124 DATA l , 165 , 2 , 197 , 10 , 24 0 , 50 , 168 ' BAGF 1200 DATA 174 , 2 , 208 , 20 , 232 , 10 , 10 , 10'BAIA 
1125 DATA 1 77 , 3 4, 230 , 2 , 32 ,1 70 , 137 , 224'BCEG 1201 DAT!\ 10 ,4 l , 240 , 133 , 163,l7 3 , 134 , 2 ' BCSB 
1126 DATA 0 , 208 , 238 , 32 , 109 , 136 , 174 , 18l ' BDLH 1202 DATA 41 , 15 , 5 , 163 , 141 , 134 , 2 , 96 ' 8YGC 
1127 DATA 2 , 208 , 230 ,1 74 , 176 ,2, 232 , 224 ' 8CDI 1203 DATA l33 , l63 , 173 , l34 ,2, 4l , 240 , 5 ' B8YD 
11 28 DATA 40 ,2 08 ,1 3 , 162 , 0 , 238,175 ,2' BACJ 1204 DATA 163 ,1 41 , 134,2,169 , 0 , 141 ,1 74 ' BCDE 
112 9 DATA 173,173,2,16, 3 , 238 ,17 5 ,2' BYLK 12 05 DATA 2 ,96, 208 ,5, 16~ ,25 5 , 133 ,1 99 ' B8GF 
1130 DATA 1 42,176, 2 ,32,4 0 ,136,24,144' BBCC 1206 DATA 96 , 224,18 ,2 40 , 7 ,1 76 , 74 ,16 9'BBGG 
1131 DATA 200 ,1 65,l,9,7 , 133 , 1 , 173 ' BXHC 1207 DATA 0 , 133 , 199 , 96 , 173 , 55 , 3 , 133 ' BATH 
1132 DATA 14,220, 9 , l , 141 , 14 , 220 , 96 ' 8YYE 1208 DATA 164 , 24 , 105 , 30 , 133 , 166 , 169 , 64 ' BDN1 
11 33 DATA 173,175 , 2 ,4 1 , 127,162 , 64 , 160 ' BCKF 1 209 DA'l'A 133 , 165 ,169, 0 , 133 , 163 ,16 2 , 15 ' BDIJ 
1134 DATA l , 32 ,24 9 , 151 ,24,1 34 , 17 4, 152 ' BCFG 1210 DATA 160 , 0 , 145 , 163 , 145 , 165 , 200 , 208 ' BEUC 1135 DATA 109 , 55,3,133,175,169 , 8 , 160 ' BBTH 1211 DATA 249 , 230 , 164 , 198 , 166 , 202 , 16 , 242 ' BFMD 
1136 DATA 0 , 174 ,1 76 , 2 , 32 , 249 , 151 , 24 ' BA11 1212 DATA 160 , 231 , 173 , 57 , 3 , 24 , 105 , 3 ' BABD 
1137 DATA 138,101,174,1 33 ,174,1 52 ,1 01 , l75 'B GWK 1213 DATA 133, 164 ,173, 56 , 3 ,1 33 ,163, 173 'BDME 113 8 DATA 133 ,1 75,160 , 0,173 ,1 75 , 2 ,41' BBDK 1214 DATA 134 ,2, 162 ,3, 145 , 163,136 ,2 08 ' BCFF 113 9 DATA 127 ,17 0 , 169 ,4 0 , 32 , 249,151 , 24'BDML 1215 DATA 251 , 145 , 163,198 , 164 , 202 ,1 6 , 244 ' BFJH 1140 DATA 138 ,1 09 , 176,2, 133 , 176,152 ,1 09 'BEKE 1216 DATA 96 , 224,19 , 208 , 5 ,2 38 , 175 , 2'BAXH 
lJ.41 DATA 57 , 3 , 133 ,177, 96 , 160 , 0,l62'BAPE 12 17 DATA 208,21, 22 4,2 1 , 2 40, 8 , 176 ,1 2 ' 0BAI 1142 DATA 8 , 32 , 249 , 151 , 138 ,2 4 , l0l , 20 ' BBCF 1218 DATA 206 , 17 5 , 2 , 24 , 14 4,9,206 ,1 76 ' BBOJ 11 4 3 DATA 133 , 178 , 152 , 101 , 21 , 133 , 179 , 173 ' BFCH 1219 DATA 2 , 24 , 144 , 3 , 238 , 176 , 2,173 ' BYJK 
11 44 DATA 169 , 2 , 2 40 , 47,173,181,2,208 ' BBNH 1220 DATA 176 , 2 , 201 , 40 , 144,8 , 206 , 17 5 ' 8BGC 114 5 DATA 20 , 1 60,7,177,1 78 , 10 , 10 , 10 ' BAWI 1221 DATA 2 ,16 9 , 39 , 141 ,1 76 , 2,173 , 17 5 ' BBVD 
11 46 DATA l0 , 153 , 146 , l37 , 136 , 16, 24 4, l69'BE I K 1222 DATA 2 ,4 8 ,4, 20l , 25 ,l44, 5 , 169 ' BXPD 
114 7 DATA 255 , 141 , 181 , 2 , 96 ,1 69 , 0 , 160'BBNK 1223 DATA 0 ,141, 175 ,2, 76 , 40 ,1 36 , l44 ' BAEF 
1148 DATA 7 , 141 , 181 , 2 , 17 7 , 178 , 4 1 , lS ' BAOL 1224 DATA 5 ,28, 159 , 156 , 30 ,3 1 , 158 , 129'BBUG 
114 9 DATA 2 5 , 14 6 , 13 7 , 15 3 , l 4 6 , 13 7 , 13 6 , l 6 ' BE KN 12 25 DATA 149 , 150 ,151,1 52 , 153 , 154 ,15 5 ,lB' BFFI 
1150 DATA 243 ,4 8,78 ,1 60 , 7 , 173 , 1B3 , 2 ' BAWE 1226 DATA 146 , 147 , 17 ,1 45 ,157,2 9 , l 6 9 , l3L 'B ETJ 
11 51 DATA 208 , 10 , 177 , 178,153 , 146 , 137 , 1J6 ' BFOG 1227 DATA 162 , 174 , 160 , 0 , 32 , 153 , 15 1 , 16 9 ' 8DGJ 
1152 DATA 16 , 248 , 48 , 61 , 177 , 178 , 153 , 154 ' BDBH 1228 DATA 0 , 141 , 170 , 2 , 16S ,1 75 , 201 , 192 ' BCYK 
1153 DA'rA 137 ,1 69 , 0 , 153 , 146 ,1 37 , 136 ,1 6 ' BDQH 1229 DATA 144 , 3 , 238 , 170 , 2 ,l 65 , 179 , 208 ' BCRL 
11 54 DATA 2 43 ,32,1 18 , 137, 32 , l , 137 , 160 ' 0CCI 1230 DATA 13 ,1 69 , l , 141 , 180 , 2,32 , 12l ' BATD 
1155 DATA 7 , 185 , 154 , 137 , 10 , 10 , 10 , lO ' BASJ 1231 DATA 151 , 162 , 8 , 32 , 201 , 255 , 32 , 230 ' BCWE 
115 6 DATA 153 , 154 , 137 , 169 , 0 ,1 53 , 146 , 137 ' BEKL 1 232 DATA 151 , 169,0,168 , 170 , 177 ,1 74,14l ' BEMG 
1157 DATA l3 6,16,2 38 ,3 2 , ll8 , l 37 , 17 4,1 76 'BEPM 12 33 DATA 179,2,32,130, 13 9,32,159,139'BCRG 
1158 DATA 2 ,2 3 2, 224 ,40, 208 , 5 , 162 , 0 ' 8 YUM 1 234 DATA 164,1 75 ,196,1 77 ,20 8 , 244,164 , 174'B Gtl 
1159 DATA 238 , 175 , 2 , 142 , 176 , 2 , 32 , 40 ' BAHN 1235 DATA 196 , 176 , 208 , 238 , 32,130,139 , 134 'B FOJ 
11 60 DATA 136 , 160,0 , 173 , 173 , 2 ,4 8 , 35 ' 8A!F 1236 DATA 195 , 173 , 179 , 2 ,1 33 , 196 , 32 , 166 ' BDCJ 
1161 DATA l 7 3 , 13 4 , 2 , l 4 5 , 176 , 18 5 , 14 6 , 13 7 ' B EOI! 1 237 DATA 139 , l69 , 0 , 133 , 195 , 133 , 196 , 32 ' BDUK 
116 2 DATA 69 , 199 , 17 4,1 72 , 2 , 240 , 2 , 17 ' BAVH 1238 DATA 166,139 , 32 , 223 ,1 51 , 32 ,204, 255 ' 8EBM 
.116 3 DATA 174 ,14 5 , 174 , 200 , 192 , 8 , 208 , 237 ' 8ELJ 1239 DATA 169 , 8 , 32 , 195 , 255 , 166 ,1 78 , 164 ' BDHN 
11 64 DATA 173 ,1 71 , 2 , 240 , 5 , 172 , 19 , 3 ' 8YFJ 1240 DATA 179 , 96 , 160 , 0 , l77 ,1 74 , 20 5,1 79 ' BDBF 
1165 DATA 14 5,174, 96 , 173 , 134~2 ,14 5 ,1 76 ' BDXK 1241 DATA 2 ,208, 4 , 232 , 208 ,16, 202 ,13 4 ' BBWF 
1166 DATA 160 ,40, 145 ,176, 160,0,185,14 6 ' BDIL 1242 DATA 19 5,17 2 , 17 9, 2 ,132,1 96,1 62,l'BCTG 
11 67 DATA 137,69,199 , 72, 17 4 , 172 , 2 ,24 0 ' BCCM 124 3 DATA 141 , 179 ,2,76, 166 , 139,96 ,2 30 ' 8CCH 

~ 1168 DATA 2 , 17 , 174 , 145 , 174 , 230 , 174 , 208'B DMN 1244 DATA 1 74 ,2 08 , 2 , 230,175 , 96 , 164 ,17 9 ' BDBI 
1169 DATA 2 , 230 ,17 5 ,1 04,l74 ,1 72 , 2 , 240' BCXO 12 4 5 DATA 240 , 23 , 160 , 0,165 ,1 95 , 145,178'BDMJ 
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1246 DATA 200, 165 ,1 96 ,145, 178 ,24,l 69 ,2'BDV K 1322 DATA 24 , l0l , l74,l33 ,1 74 , l44 ,2, 230'BDVF 
124 7 DATA 101 , 178 ,1 33 , 178 , 144 , 2 , 230 , 179'BEHM 1323 DATA 175,206,202,157 , 208 , 193 , 96 , l69 'B FXH 
1248 DATA 96 , 32,223 , 151 ,1 65 , 195 , 32 , 210 ' BDKM 1324 DATA l,4 4 , 169 , 0 , 141 , 62 , 3 , 32 ' BWGG 
1249 DATA 255,165,196,32,210,255,76,230'BELO 1325 DATA 253 ,1 74 , 32 , 235 ,1 83 , 24 , 165 , 20 1 BDKI 
1250 DATA 15l , 169 ,1 30 , 162 ,l74, l60 , 0 , 32 ' BDBF 13 26 DATA l64 , 21 ,~ 2 , 89,142 ,1 76 , 33 , 32 1 dBNJ 
1251 DATA 153,151 , l69,0,14l,170 , 2 , l65 ' BCDG 1327 DATA l06 , l42 , 16~ , 0 , 141 ,1 70 ,2, 173 ' BCAK 
ti52 DATA 175 , 240 ,1 3 , 201 ,l 92 , 144 , 3 , 238 ' BDEH 1328 DATA 55 , 3 , 20l ,1 92 , 144 , 3 , 238 , 170'8BGL 
l253 DATA 170,2,32,230,l5l,24,144,l3'8BQI 1329 DA'rA 2,32,230,15l, 1 73,l90,2,240'BBSM 
1254 DATA 169,0,141,180,2,32, 1 21,1 5 l'BBTJ 1330 DATA l,96, 32 ,14 3 , 142 ,76, 223 ,15l' B0IE 
1255 DATA l62, 8 ,32, l98 ,255, l64 , 175 , 240 'B DXK 1331 DATA 96 , l34 , 163 , 133 ,164, l3 2 , l65 , 224 ' BFIG 
1256 DATA 26,160,0,177,174,240,44,170'BCHL 1332 DATA 200,176 , 6 , 192,l,144 , 2 , 201 ' BAVG 
1257 DATA 200,177, 174,72,24,169,2,10l'BCHM 1333 DA'l'A 6 4 , 9 6 , l 7 J , 6 2 , .3 , '2 4 0 , 3 1 , 13 3 ' B,l\LII 
1258 DATA 174,133,174,144,2,230,175,104'BEYO 13J4 DA'l'A 2 , l60 , 0 ,l6 9/44 , 209;l22 , 208 ' B8EJ 
1259 DATA 24 , 144 ,9, 32 , 207 , 255 , 240,l9 ' BBLO 1335 DATA 21 , 32 , 24 1, l83 , l3 4,2, 12 ,241' BBTJ 
1260 DATA 170,32,207,255,160,0,14 5 ,176'BDGG 1336 DATA l83 , 165,2,1J4 , 2,10,10 , 10 ' BYOK 
1261 DATA 230,176,208,2,230,177,202,208'BEYI 1337 DATA 10 , 5 , 2 , 141 , 185 , 2 , 96 , l65 'B XOK 
1262 DATA 243,240,202,32,223,151,32,204'BEIJ l'.338 DA'.l'A 165 , 13 ,55, 3 ,1 33 ,175,165,l6 3 ' BCOM 
1263 DATA 25 5 ,169,8,76,195,2 55 ,l69,255'B DPK 1339 DATA 41,7, 133 ,1 74,165,164 ,41, 248 ' BCQN 
1264 DATA 44,169,l,44,169,0, 14l ,2 05 ' BAJK 1340 DA'rA S ,174,133,174,169,0,l33,2'BAIF 
1265 DA'.I'A 157,169,255,141,177,2,208,l3'BDTL 1341 DATA 165,l63,41 , 248 ,2 4,10 , 38 , 2 ' BAIG 
1266 DATA 169,0,44,169,l,141 , l77, 2 ' BYNM 1342 'DATA 10,38,2,10, ) 8 , 2 , 168 , 162 ' BXJG 
1267 DA'rA 169,0,141,205,157,173,205,157'BEGO 1343 DATA 5 , 152 , l01 , l74,l33 , 17 4,165, 2 ' BCD~ 
1268 DATA 48,9,169,129,162,174,l60,0'BBWO 1344 DATA 101 , 175 , 133,175 , 202,208 , 242 , 16S'~GXK 
1269 DATA 32 , 153 , 151,169,2,162 , 200 , 160 ' BDXP 1345 DATA 164 , 41 , 7 , 168 , 169 , 0 , 56 , 106'BATK 
1270 DATA 157 , 32 ,15 3 , 151 , 173 , 177 , 2 ,4 8 'BC RH 1346 DATA 136 , 16 , 252 , 174 , 190 , 2 , 240 , 5 ' BBGL 

1271 DATA 2,208,56,16 9 ,2,162,202,l60'BBGI 1347 DATA 141 , 19 1,2,208,9,1 72 , 62 ,3 ' BYIM 

12 72 DATA 157,32 ,153, 151 ,17 3 , 177 ,2, 48 '8CRJ 1348 DATA 240, 79 ,l,1 74,129 ,174, l65 , l63 'B DWN x,:, 

1273 DATA 26, 160 , 0 ,1 73 ,202, 157 ,1 45 ,1 74'BDGK J,349 DATA 74,74 , 74 ,1 41,186 , 2,160 , 0 ' BYMO 
~i 1274 DATA 230,174,208,2,230,175,173,203'BEWM 1350 DATA 132 , 87,132 , 88,24,173 , l86 , 2 ' B8WG 

1275 DATA 157, 145 ,174,230,174,208,2,230' BECN 1351 DATA 10l ,87, 133 , 87 ,l44, 2 , 230 , 88 ' BBQH X( 

1276 DATA 175,208,60,169 , l,141,62,3'BAKN 1352 DA'rA 200, 192 ,4 0 , 144 , 240 , 24 ,17 3 , 57 ' BDDI ~ 
1277 DATA 165,20,141,206,157,32,106,142'BETP 1353 DATA 3,101 , 88,133 , 88 ,24,16 5 ,164' BBSJ 

1278 DATA 24,144,44,169,0,141,l70,2'BACP 1354 DATA 74 , 74 , 74 , 141 , 187 , 2,164 , 16S'BBAK 

1279 DATA 165 , 175,201,192,144,3,238,170'BEGR 1355 DATA 240r6,169,32,24,109,l87,2'BAOL 

1280 DATA 2,32,230,15 1 , 160 ,0,177,174 ' BBXI 1356 DATA 24,101,87,133,87,144,2,230'BBGM 

128 1 DATA 141,202,157,230,174,208,2,230'8EQK 1357 DATA 88,173,185,2,160,0,145,87'BAWN 

1282 DATA 175,177,174,141,203,157,230,174'BGKL 1358 DATA 96,73 , 255 , 33 ,1 74 , 129 , 174 , 96 ' BCMO 

1283 DATA 208, 2 ,230,175,24, 144 ,18, 169 'BCNL J..359 DATA 169,l,44,169,0,141,62,3'8XPO 

1284 DA'rA 0,141,170,2,173,55,3,201'8YSM 1360 DATA 32,253,174,32,235,183,165,20'BDJH 

1285 DATA 192,144,3,238,170,2,32,230'BBCN 1361 DATA 164, 21 , 32,89,142 , 176 , 232,14l'BDLI 

1286 DATA 151,162,3,189,200,157,72,202'B DGO 1362 DATA 232 , 2 , 140 , 233 ,2, 142 , 234 , 2'BAOJ 

1287 DATA 16 , 249 , 32 , 182 ,14 1 , 162 ,0,10 4 ' BCBP 1363 DATA 32 , 253 , 174 , 32 ,235,1 83 , 165 , 20'BDJK 

128 8 DATA 157 , 200,157,232,224,4,208,247'BEDR 1364 DATA 164 , 21 , 32 ,8 9 , l 42,176,208,14l'BDOL 

1289 DATA 173,205 ,1 57 ,16,3,7 6 ,223,1 5l'BC LR 136.S DATA 23S , 2;140 , 236 , 2 ,14 2,237,2 ' BAXM 

1290 DATA 173,200,157,162,64 , l60 , l,32'BCBJ 1366 DATA 32 , 106 ,142,1 69 , 0 , 141,170,2 ' 80VN 

1291 DATA 24 9 ,l5 1 ,24, 134 ,17 6 , l5 2,1 09,55 'B ELL 1367 DATA 173 , 55,J,201 , 192 , 144;1 ,2 38 ' 8BJO 

1292 DATA 3,1 33 ,177, 169 ,8,16 0 ,0,l74 ' BAPL 1368 DATA 170 ,2, 32 ,2 30 , 151 , 56 ,173 , 235'BCCP 

1293 DATA 201,157,32,249,151,24 1 138,101'BEWN 1369 DATA 2,2 37 , 232,2, .141 , 63 , 3 , l73 ' BYBQ 

1294 OATA 176,13J , 176 , 133 , 178 , 152 , 101,l77 ' BGMO 1.370 D1\TA 236 , 2 , 237 , 231 ,2,141, 184 , 2 ' BADI 

1295 DATA 133 , 177 , 133,179 ,1 69 , 8 , 160 , 0 ' BCUO 1371 DATA 32 , 119 , 144 , 141 , 241 , 2 , 201,l ' BBOJ 

1296 DATA 174 , 203 ,1 57 , 32 ,24 9 , 151 , 1 40 ,2 04 ' BFYQ 1372 DATA 208 , 2 , 169 , 0 , 141,242 , 2 , 32 ' 8YYK 

1297 DA'rA 157,142,203,157,173,204,157,72 ' BFIR l37 ':3 DA'rA 138 , 144 ; 173 , 6J , 3 ,14 1 , 23 B, 2 ' BBKL 

1298 DATA 173 , 203 ,1 57 , 72 ,16 0 , 0 , l73,l77 'B DMR 1'3 7 4 DATA 173 , 184 , 2 , 141 , 239 , 2 , 56 ,1 73 ' BBPM 

1299 DATA 2,48,9,208,25,177,178,145'BADS 1375 DATA 237 , 2 , 237 , 23 4 , 2 ,1 41,63 , 3'BYEN 

1300 DATA 174,24,144,22,173,206,15 7 , l 74'B EIC 137 6 DATA 169,0,233,0,141,184,2,32'BYZO 

1301 DATA 205,157,240,5,177, 178 , 77, 20 6'BDA C 137 7 DATA 119,144,141,243,2,32,l38,l44'BDEP 

1302 DATA 157 , l45,178 , 24 ,144,1 0 , 177 , l74 ' BEP£ 1378 -DATA 173 , 63 ,3, 141 , 240 , 2 ,l7 3 ,2 38 ' BBGQ 

.l303 DATA 145,178 , 230 ,1 74 , 208,2,230 , 175 ' BEGF 1379 DATA 2 , 141 , 244 , 2 ,173,239,2,14l'BAAR 

1304 DATA 2J0 , l78 ,2 08 ,2, 230 , 179 , 206,203 ' BEBG 1380 DATA 245 , 2,173 , 240 , 2,141 , 60 , 3 '8YWJ 

1305 DA'rA 157,208,203,206,204,157,240,198'DGIH 1381 DA'l'A 169,0,141,61,3,l73,232,2'BYBK 

1306 DATA 24,165,176,105,64,1 33 ,1 76 , 13J ' BEJI 1382 DA'fA 133,164,17J,233,2,133,165,173'BECM 

1307 DATA 178,165,177,105,l,l33,177,l33'BEMJ 1383 DATA 234,2,133 , 163,32 , 143 ,142, 173 'B DAM 

1308 DATA 179 , 104 , 141,203 , 157 ,1 04 ,14 1 ,204' 8GRK 1384 DATA 233,2,205,236,2,208,19,17 3 'BBGN 

1309 DATA 157,206,202,157,208,158,l66,l74'BGQL 1385 DATA 232,2,2 05 ,2 35 ,2,20 8 ,ll,17 3'BBV O 

1310 DATA 164 , 175 ,7 6 , 223 ,15 1,96 ,17 3 ,177' BEAD 138 6 DATA 234,2,205,237,2,208,3,76'BYHP 

1311 DATA 2 , 16 ,5,173,205,1 57 , 16 , 24 S ' BAKD 1387 DATA 223 , 151 ,3 2 , 104 ,144, 144,4l,l73 'B ERR 

up DATA 169 , 40 , 174,200 , 157 , 160 , 0 , 32 ' 8CCE 1388 DATA 60 , 3 ,24,109,240,2, l41 , 60 ' BYUR 

1313 DATA 249 , 151 , 24 , 134 , 178 , 152 , 109 , 57 ' B~PG 1389 DATA 3 , 144 , 3 ,2 38 ,6 1 , 3 , 173 , 232 ' BYFS 

1314 DATA 3 ,1 33 , 179 , 173 , 201 ,1 57 , 2 4, 10l ' BDDC 1390 DA'rT\ 2,24,li9,241,2,141,232,2'BYRK 

1315 DATA 178 , 133 , 178,144,2 , 230 , 179,160'BEM1 1391 DATA 173 , 233 ,2, 109,2 4 2 , 2 , 141 , 233 ' BCXL 
13,16 OM'A 0,173 , 177 , 2 ,4 8,9,208 ,1 3 ' BXUH 1J92 DATA 2 , 32,104 ,1 44 , 240,2 , 176 ,1 65'BBAM 
1317 DATA 177, 178 , 145 , 17 4,24, 1 44,10,173'B ENK 1393 DATA 17 ) ,2 44 ,2,2 4 , 109 ,23 8 ,2,141' BBFN 

1318 DATA 185,2,24,144,2,17 7 ,l74,14 5 'BB PK 1394 DATA 244,2,173,24 5 ,2,10 9 ,239,2 ' BAJO 

131 9 DATA 178,200,204,203,157,208,226,24'BFYM 1395 DATA 141,245,2,113,234,2,24,109 ' 8BCP 

1320 DATA 165 , 178 , 105,40,133 , 178 , 144 , 2 ' BQND 1'396 DATA 243,2,141,234,2,76,237,143'BBGQ 

1321 DATA 230 , 179 , 173,177 , 2,48 , 10,152 ' BCOE 1397 DATA 173 , 245 , 2 , 205 ,6 1,3 , 208 ,6 ' 8YGR 

POWERPLAY 85 
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1398 DATA l7 3 , 244 , 2 , 20 5, 60 , 3 , 96 , l73 ' BAMS 1474 DATA 141 ,1 3 , 220 , 169 , l , 14 1, 14 ,22 0 ' BCON 
1399 DATA 1 84 , 2 ,4 8 ,l l ,2 40 , 3 ,1 69 ,l' BXMS 1475 DATA 169 , 0 , 141 , 21 , 208 , 141 , l,s , 2 •ssoo 
140" DA'l'A 96 , 173 , 63 , 3 , 208 , 248 ,9 6 , 169 'B BNC 14 76 0 ATA .l33 ,l 55 , l69 , 208 , l33 , l56 ,4 0 , 96 ' BEPQ 
1401 DATA 255 , 96 , 173 , 184 , 2,16 , 21 , 73 ' 8AUO 1477 DATA 8 , 32 , 241 , 183 , 142,196 , 2 , 32 ' BAJQ 
1402 DATA 255 1 1 4 1 , 184 , 2 , 173 , 63 , 3 , 73 ' BANE 1478 DATA 241 , 183 , 142 , 214,157 , 120 , 169 , 0 ' BEYS 
1403 DATA 25 5 , 141 , 63,3 , 238 , 63 , 3 , 208 ' BAMF 1479 DATA l41 ,1 95 , 2 ,1 4l , 14 , 220 , 173 , 13 ' BCVS 
1 404 DATA 3 , 23 8, 184 , 2 , 9 6, 169 ,2 55 , 1 4l ' BBAG 14 8 0 DATA 220 ,1 69 , 127 , 141 , 13 , 220 ,1 73 , 17 ' BEWL 
1405 DATA 190 , 2 ,3 2 , 31, 142 , 32 ,2, 145 ' BYUH 1481 DATA 208 , 41 , 127 ,1 41 , 17 ,2 08 , 142 , 18 ' BDGL 
1406 DATA 238,190,2 , 76 , 223,151 , 141 , 192 ' BDLI 1482 DATA 208 , l69 , l , l41,26,208 , 169 , 27'BCTM 
1407 DATA 2 , 1 42 , 193 , 2 , 140 , 19 4,2, l33 ' BAYJ 1483 DATA 133 , 155 , 169 , 151 , 133 , 156 ,1 69 , 74'BFS0 
1 40 8 DATA 16 .5 , 13 4, 16 4,1 32 , 163 , 3 2 , L4 3 ,14 2 ' BFXL 1 48 4 DATA 133 ,1 58 , 169 ,1 51 , 133 , 159 ,4 0 , 96 'BES ~ 
1409 DATA 17 3 , 191 , 2,160 , 0 ,~7 , 174 , 145 ' BBGL 1485 PATA 169 , 0 , 141 , 198 , 2 , 141 , 199 , 2'BAQP 
141 0 DATA 174 , 173 , 192 , 2,174,193 , 2 , l72 ' BCRO 1486 DATA 32 , 241,183 , l42~197 , 2 , 32 , 241 ' BCFQ 
1411 DATA 194 , 2 , 96 , 1 4 1 , 192,2 , 142 , 193 ' 8BQE 1487 OA~A 183 , 224 , 255,208,25 , 173 , 197 , 2 ' BDUR 
1 4 12 DA'f A 2 , 140 , 19 4, 2 , 133,165 , 13 4, 164 ' BCEF 14 88 DATA 240 , 2 , 169 , 255 , 160 , 21 , 145 , 155 ' BDIS 
1413 DATA 132 ,1 63 , 32 , 143 , 142 , 173 , l9l , 2 ' BDBG 1489 DATA 145 , 158 , 96 , 160 , 0 , 1 69 , 44 , 209 ' 8CYT 
1414 DATA 160,0 , 49 , 174 , 24,240 , l , 56 ' 8YFH 1490 DA~A 122 , 2"8 , 41 , 32,241,183 , 32 , 222 ' BOVL 
1415 DATA 1 7 3 , 19 2, 2 , 17 4, 193 , 2 , 172 , 194 ' BCT1 1491 DATA 150 , 189 , ll , l5lf224 , 8 , 176 , 14 ' BCLM 
1 41 6 DATA 2, 96 , 165 , 165 ,1 66 , 16 4, 164 ,163' BDCJ 1492 DATA 13 ,19 8 , 2 ,14 1 , 198 ,2, 224 , 0 ' BYHN 
1417 DATA 32,219 , 144 , 144 , l,96 , 133 , l 74 ' BCN~ 1493 DATA 208 ,2 25 , 162 , 8 , 208,235 , 13 , 199 ' BDUO 
1418 DA'fA 169,210,72,165 , 174 , 224 , 63 , 208 ' BEMM 1494 DATA 2 , 141 , 199 , 2 , 224 , 15 , 208 , 211' BBCP 
1 419 DATA 4 , 201 , l , 240 , 17,232 , 208 , 2'BYQM 1495 DATA 162 , 7 , 208 , 221,160 , 21 , 173 , 198 ' B0LQ 
1420 DATA 169,l , 32 , 219 , 144 , 144 , 238 , 202 ' BDKE 1496 DATA 2 , 174 , 197 , 2 , 218 , 16 , 73 , 255 ' BATR 
1421 DATA 224,255 , 208 , 2 , 169 , 0 , 133 , 89'8DRF 14 97 DATA 49 , l55 , 145 , 155 , 173 , 199 , 2 , 73 ' BCFS 
1422 DATA 169 , 0,141 , 188 , 2 , 141 , 189 , 2'BAOG 1498 DATA 255 , 49 , t58 , 145 , l58 , 96 , l7 , 15 5 ' 80IU 
1423 DATA 165 , 89 , 192 , 0 , 240 , 32 , 136,32'8BMH 1499 DATA 145 , 155 , 177 , 158 , 13 , 199 , 2 , 145 ' BDBU 
1 4 24 DATA 219 , l4 4, 176 ,18, 173 , 188 , 2 , 208'BDAI 1500 DATA 158 ,9 6 , 169 ,6, 162 ,24 6 , 160 , 2 ' 8BBD 
1425 DATA 18,165 , 89 , 72 , 138 , 7 2, l52 , 72 ' BBFJ 1501 DATA 32 ,1 53 , 151 , 173 , 2 50 , 2 , 240 ,1 2 ' BCSE 
1426 DATA 238 , 188 , 2 , 76 , 91 , 145 , 169 , 0 ' BADK 1502 DATA 32 , 241 , 183 , 142 , 252 , 2 , 32 , 24l ' BCWF 
1427 DATA 14l , 188,2,165,89,200 , 192 , 199'BOOL 1503 DATA 183 , 142 , 253 , 2 , 174 , 246 , 2 , 32 ' BBHG 
1428 DATA 240 , 32 , 200 , 32 , 219 , 144 , 176 , lB'B DDM 1504 DATA 222 , 150 , 138 , 72 , 142 , 201 , 2 , 189 ' BOEH 
1429 DA'r A 17 3 ,l89 , 2 , 208 , l8 , 165 , 89 , 72 ' B81N 150.5 DATA ll , l51 , 14L , 200 , 2 , 72 , 224 , 8 ' BAQI 
1430 DA'fA 138 ,72, 152 , 72 , 238 ,189, 2 , 76 ' $8EF 1506 DATA l76 ,6 , l65 , 155 , l66 , 156 , 208 , 13 ' BOXJ 
1431 DATA 127,145 , 169 , 0 , 141 ,189, 2 , 136 ' 8CPG 1507 DA'fA 56 , 173 , 201 , 2 , 233,8 , 141 , 201 ' 8BWK 
1432 DATA 16 5 , 89 , 32 , 182 , 144 , 224 , 0 , 208 1 BCPH 1508 DATA 2 , 165 , 158 , 166 , 159 ,1 33 , 17 4, 134 ' BEQM 
1433 DATA 6 , 201 , 0 , 208 , 2,240 ,14, 212 ' BYLI 1 509 DATA 175 , 160 , 2 7,17 3 , 2 47, 2 , 240 , 5' 8BLM 
14 34 DATA 224,255,208 , 2 , 169 , 0 , 13 3 , B9 ' BBRJ 1510 DATA 104 , 17 , 174 , 208 , 5 , 104 , 73 , 255 ' BCKE 
1435 ONfA 32,219, 144 , 144 , 157,104f201 , 210 ' BFPL 1511 DATA 49 , l74 , 145 , 174 , 160 , 29 , l73 , 248 ' BEXG 
1436 DATA 208 , l , 96 , 168 , 104 , l70,l04 , 76'B CPL 1 512 DATA 2 , 240 , 7 , 173 , 200 , 2 , 17 , 174 ' BYZG 
1437 DA1'A 2l,ld5 , 32 , 241 , 18 3 ,32 , 222 , 150 ' BUUM 1513 QA/l'A 208 ,7, 173 , 200 , 2 , 73 , 255 , 49 ' BAOH 
1438 DATA 224,8 , 144 , 5 , 138,56 , 233,8'BYSN 1514 DATA 174 , 145,174 , 160 , 23 , 174,249 , 2 ' BOQI 
1439 DATA 170 , 142 , 208 , 157 , 189 , ll , 151 , l4l ' BtCP ,1515 DATA 240 , 7 , 173 , 200, 2 , 17 , 174 , 208 ' 8BOJ 
1440 DATA 210,157 , 32 , 24l,18J , 142 , 207 , l57 ' BFAH 1516 DATA 7 , 173 , 200 , 2 , 73 , 255 , 49 , l74 ' BAQK 
1441 DATA 169 , 2 , 13 , 1.78 , 2 , 208 , 5 , 169 ' BYUH 1517 DATA 145 , 174 ,16 0 , 28 , 1 7 3 , 250 , 2 ,1 4l ' BDGL 
1442 DATA 25 3 , 45 , 178 , 2,14l , 178 , 2 , 96 ' BAX! 1 5 18 DATA 203 , 2 , 240 , 7 , 173 , 200 , 2 , 17 ' BYSM 
1 443 DATA 16 9 ,15 , 166 , 197 , 240 , 22, 224 , 7 ' BCUJ 1519 DATA 174 , 208 , 7,173 , 200 , 2 , 73,255 ' 8BLN 
1444 DATA 240 , 10 , 176 , 16 , 224 , 2 , 208,12 ' BuVK 1520 DATA 49 ,17 4 , 145 , 174,17 4, 251 ,2, 24 ' 8CSF 
1 445 DATA 169 , 23 , 208 1 2 , 16 9 , 29 , l74 , 14l'BCVL 1521 DATA 173 ,2 01 , 2 , 105 , 39 ,1 68 , 138 , 145 ' BDMG 
1446 DATA 2 , 240 ,1 , 74 , 72 , 17 3 , 208 , 157 ' BAKM 1 522 DATA 174 , 174 , 203 , 2 , 240 , 14 , 173 , 252'BDDH 
144 7 OA'rA 10 , 168 , 200 , 104 , 4 5 , 0 , 220 , 4L ' BBLN 1523 DATA 2,l60 , 37 ,l45,174 , 173 , 253 , 2'BBJI 
1448 DATA 15 , 240 , 212 , 74 , 176 , 19 , 17ij , 185 ' BDPO 1524 DATA 160 , 38 , l45 , 174 , 104 , 208 , 5 , 162 ' BOKJ 
1449 DATA 0 , 208 , 56 , 237 , 207 , 157 , 20l , 50 ' DCGP 1525 DATA 8,76 , 194 ,14 7 , 201 , 15 , 208 , 5 ' BASK 
14 50 DATA 176 , 2 , l69 , 50 ,14 5 , 1 55 , l4 5 , l58 ' BDXH 1526 DATA 162 , 7 , 76 , 194 , 147 , 96 , 32 , 24l ' BBCL 
1451 DATA 138,74 , 176 , 19 , 170 , 185 , 0 , 208 ' BCWI 1 527 DATA 183 , L42,246 , 2,32 , 253 , 174 , 32'BCIM 
1452 DATA 24 , 109 , 207 ,15 7 , 201 , 229 , l44 , 2 ' BDGJ 1 528 DATA 235 ,1 83 , 142 , 247 ,2,1 60 , 0 , 140 ' BCYN 
14 53 DATA 169 ,229, 14 5 ,1 55 , 145 ,15 8 , 13 8, l36 'BGAL 1 529 DATA 249 ,2; 169 , 4 4, 209 ,122, 20 8, 36 ' BCTO 
1454 DA1'A 74,176 , 60 , 170 , 17 3 , 16 , 208 , 45 ' BCTL 1530 DATA l62 , 255,l42 , 249 , 2 , 32,241 , l83 ' BDKG 
1455 DATA 210 , 157,208,19 , 185 , 0 , 208 , 56 ' BCOM 1531 DATA 142 , 248 , 2 , 160 , 0 , 140 , 250 , 2 ' 8AQH 
1 4 56 DATA 237 , 207 , 157 , 201 , 21,176 , 2 , l69'B0NN 1532 DATA 140,203 , 2 , 169 , 44 , 209 , 122 , 208'8001 
1457 DATA 21 , 145 , 155 ,1 45 , 158 , 208 , 31 , 185 ' BEJP 153 3 QATA ll , 162 , 255 , 142 , 250 , 2 , 32 , 241 ' BCTJ 
1458 DATA 0 , 208,56 , 237 , 207 , 157 , 145 , 155 ' B0RP 1534 DATA 183 , 142 , 251 , 2 , 174 , 246 , 2 , 32 ' BBFK 
1459 DATA 145,158 , 16 , 18 , 17 3 , 16 , 208,77'BCAQ 1535 DATA 222 , 150 , 138 , 72 , 142 , 201 , 2 , 142 ' BOSu 
1460 DATA 210 , 157 , 1 4 0 , 209 , 157 , 160 , l6 , l45 ' BFAJ 1 536 DATA 202 , 2 , 189 , ll , l51 , 72 , 224 ,8' BAFM 
14 6 1 DATA 1 55 ,145, 15 8, 1 7 2 , 20 9,1 57 ,1 38, 74 ' 8 FXK 1 5 37 DATA 17 6,6, 165 ,15 5 , 16 6, 156 , 208,1 3 ' BDXN 
1462 DATA 176 , 53 , 170 , 1 7 3 , 207 ,1 5 7, 24 , 12l ' BEGL 1538 DATA 56 ,1 73 , 201 ,2, 233 ,8, 141 ,2 0l'BBWO 
1463 DATA 0 , 208 , 176 , 27 , 145,155 , 145 , 158'BDTL 1539 DATA 2,165,158 , 166 , 159,113 , 174 , 134 ' BEQQ 
1464 DA:J'A 173,210,157 , 45 , 16 , 208 , 240,31'8DEM 1540 DATA 175 , 160 , 16 , 165 , 21 , 240 , 5 , l04 ' BCBH 
1 4 65 DATA 169 , 64 , 217 , 0 , 208 , l76 , 24 , l69 ' BCAN 1541 DATA 17 , 174 , 208 , 5 , 104 , 73 , 255 , 49 ' BBUI 
1466 DATA 64 , 145 , 1 55 , 1_4 5 , 158 , 208 , 16 , 145 ' BEPP 1542 DATA 174 , 14 5 , 174 , 173 , 201 , 2 , 10 , 168 ' BDHJ 
1467 DATA 155 , 145 , 158,173 , 210 , 157 , 13 , 16 ' BEGQ 1543 DATA 165 , 20 , 145,174,173 , 247,2 , 200'BDFK 
1468 DATA 208 , 160,l6 , 145 , 155 , l45 , 158 , 172 ' BFKR 1544 DATA 145,174 , 172 , 249 , 2 , 240 , 17 , l72 ' B00 L 
14 6 9 DATA 209, 1 5 7, 177 , 155 , 141 , 211 , 157 , 200 ' BGES 1545 DATA 202 , 2 , 173 ,2 48 , 2 , 153 , 243 , 15 0 ' BCAM 
1 47 0 DATA 177 ,1 55 , 141 ,2 12 , 157 , 160 , 0 ,1 73 ' BEBK 15 46 DATA 172 ,2 50 , 2 ,24 0 , 3 , 3 2, 68 , 14 8 ' BAHN 
1471 DATA 16 , 208,45 , 210 , 157 , 241,1 , 200 ' BCTK 154 7 DATA 104 , 208 , 5 , 162 , 8 , 7 6, 186 , l48 ' BBXO 
1472 DATA i 40,213 , l 57 , 96 , 8 , 120 , 173 , 26'BCML 1548 DATA 201 , 15 , 208 , 5 , 162 , 7 , 76 , 186 ' BAPP 
1473 DATA 208,41 , 254 , 141 , 26 , 208 , 169 , 129 ' BtLN 1 549 DATA 148 , 96 , 32 , 242 , 1~ 9 ,1 69 , 0 , l4l'BCUQ 
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1550 DATA 204,2,162,0,160,2,177,170'BAVI 1626 DATA 32,158,173,32,130,183,l33,l0 ' BDAM 
1551 DATA 72,152,72, 138 , 168 , 177 , l70 , 14l ' BEPK 1627 DATA 96,134,87, 13 2,88,160,0,l40'BBRN 
1552 DATA 211,2,104,168,173,211,2, 32 ' BBSK 1628 DATA 168 , 2 , 10 , 176 , 23 , 74 ,l41, l67 ' BBN0 
1553 DATA 147,149,145,168,232,136,48,6'BDCL 1629 DA'rA 2,32,241,183,172,168,2,l 38 ' BBKP 
1554 DATA 208 , 231,104 , 76 , 71 ,14 9 , 24 , l69 ' BDTM 1630 DATA 14 5 , 87 ,2 00 , 140 , 168 , 2 ,2 06 , 167'BD MH 
1555 DATA 3 , 101,168 , 133 , 168 , 144 , 2 , 230 ' BCBN ~ 1631 DA'rA 2,208,238,96,74; 1 41 , 167,2 ' BAUI 
1556 DATA 169,24,169, 3 , i01 , 170 , 133,170 ' BDHD 1632 DATA 32,253,174,32,158,173,32,247'BDQJ 
15 57 DATA 144 , 2 1 230 1 1 71 ,24, 173 ,204, 2 '~ BUP »: 16 33 DATA 183,172,16 8 , 2 ,165, 20 i l45,87 ' BCVK 
1558 DATA 10 5 , 3 , 141,204,2,201,63,l44'BB0Q 1634 DATA 200,165,21,145,87, 20 0,140,168'B EXM 
1559 DATA 1 85 , 230 ,170,208, 2 ,2 30 ,17 1 , 230 ' BERS 163 5 DATA 2,2 06 , 167, 2 ,2 08 , 226 ,96,1 65 'BBSM 
1560 DATA 168,208,2,230,169,238,20 5 ,2'BCNJ 163 6 DATA l , 9 , 3 ,13 3 , l , 96 ,1 73 , 170 ' BWOM 
15 61 DATA 17 3 , 205 ,2, 205 ,206, 2 ,144, l57'BCCK 1637 DATA 2, 208 ,7, 165 ,l,41, 25 4,1 33'BYEO 
1562 DATA 76,22 3 , l51 ,142,20 7 ,2, 162 , 0 ' BBYL 1638 DATA l,96,165,l,41,253,l33,l ' BXJO 
1563 DATA 142,209,2,74,141,208,2,144'BBDM 1639 DATA 96,141,96,152,142,98,152,140'BDWQ 
1564 DATA 12 ,1 73 , 209 , 2 , 29 , 3 , 151 ,14 l'BABN 1640 DATA 97 , 152 , 162 , 0 , 142 , 94 ,152,142'BCLI 
1565 DATA 209,2,173,208,2,232,224,8'8AGO 16 4 1 DA'rA 95,152,41,l,240,9,140,95'8YLJ 
1566 DA'l'A 208,2 33 ,173, 20 9,2,174,207,2'BCI P 1642 DA'r A 152,174,98, 152 ,142,94, 152 ,169'BEWL 
1567 DATA 96, 169 , 0,44,169,255,141,210 ' BCTQ 1643 DACTA 128,141,99,152,45,96,LS2,240'BDWL 
1-568 DATA 2, 32 , 242 , 149 ,174,2 06 ,2,1 60 ' BBDR 1644 DATA 42,174,98,152,172,97,152,142'BDAM 
1569 DATA 62,177,170,77,210,2,145,l68'BCSS 1645 DATA 92,152,140,93,152,14,92,152'BCLN 
1570 DATA 136,16,246,202,240,25,24,l69 ' BDJK 1646 DATA 46, 93 ,152,74,201, l ,208,2 45 'BBLO 
15 71 DATA 64,101,170,133,170,144,2,230'8DRL 16 47 DATA 24,173,92,152,109,94,152,14l'BDOP 
1572 DATA 171 , 24 ,1 69 , 6 4, 101,168 , 133,168'BENN 1648 DATA 94 , 152 , 173 , 93 ,1 52 , 109 , 95 , 152 ' BDAQ 
1573 DA'rl1 144,2 , 230 , 169 , 24 , 144 , 216 , 76 ' BCMN 1649 Ot\TA 141,95 , 152 , 78 , 99 , 152 , 173 , 99 'BCQR 
157 4 DATA 223,151,32,253,174,32,235,183'BEBP 1650 DATA 152,201,l,208,199,174,94,152'BDPJ 
157 5 DATA 142,2~6,2,165,20,160,6,24'BAWP 165 1 DATA 1 72, 95 ,15 2 , 9 6,0, 0 , 0 , 0 ' 8VIJ 
15 76 DATA 10,38,21,136,208,250,l33,l70'BDXQ 1652 DATA 0 , 0 , 0,0,165 ,l,7 2 , 9 ' BSE J 
1577 DATA 133,20,170,165,21,133,171,140'BEMS 1653 DATA 2,133,l,32, 13 5,234,104,133'BBPM 
1578 DATA 20 5 ,2,140,170,2,169,44,20 9'BBES 1654 DATA l, 173 ,13,2 20 ,104, 168 ,1 0 4,1 7 0'~D TN 
1579 DA'l'A 122,208,2 0 , J2 ,2 53 ,174,3 2 , 15 8' BDET 165 5 DATA 104,64,32,253,174,32,235,183 ' BDKO 
1580 DATA 173 , 32 ,24 7 , 183 , 165 , 20,160 , 6 ' BCLL 16 56 DA'rA 165 , 20 ,1 64 , 21 , 32,89 ,14 2 , 176 ' BCOP 
1581 DATA 10 , 38 , 21 , 136 , 208 , 250 , 170 , 134 ' BDYM 1657 DATA 26 , 141 , 213,2 , 140 , 214 , 2 , 142 ' BBNQ 

1582 DATA 168 , 165 , 21 , 133 , 169 , 165 , 171 , 201 ' BF10 1658 DATA 215,2,32,241,183,1 3 4,2 0 , 32 ' BBTR 

1583 DATA 192 , 144, 3 ,2 38 ,170, 2 ,96, 32 'BA00 1 659 DA1'A 241,183,165,20 , 16 0 , 0 ,32,8 9 ' BBHS 

1584 DATA 241,183,160,32,138,145,15 5 ,32'BECQ 1660 DATA 142;144 , l,96 ,14 1 , 216 ,2, 142'BBBK 

1585 DATA 24 1 , 183 ,1 60 , 32 ,1 38 , 145 ,1 58 ,96' BEPR 1661 DATA 217 , 2 , 74 , 141 ,21 8 , 2 , 32 , 24l ' BABL 

1586 DAIJ'A 160,7,185,243,150,145,249,136'BELS 16 62 DATA 183,224,200,176,2 38 ,142, 219 ,2'B EDN 

1587 DATA 16,248,96,165,156,201,208,240'BEMT 1663 DATA 169,l,141,62,3,141,l70,2'BYZN 

1588 DATA 239,173,25,208,141,25,208,173'BEJU 1,664 OA'rl'. 32,106,142,173,55,3,201,192'BC BO 

1589 DATA 195 , 2 , 208,6,169 , 27 , 162 , 151 ' BBTU 1665 DATA 176 , 3 , 206 , 170 , 2 , 173 ,2 19 , 2 ' BAHP 

1590 DATA 208 , 4 , 169 , 74 ,1 62 , 151 , 133 , 18i'BDPM 1666 DATA 240 , 45 , 32 , 23 0, 151 , 173 , 213 , 2 ' BCTQ 

1591 DATA 134,182,160,16,177,181,153,0'BDIN 166 7 DA'rA 141 ,2 20 ,2,17 3 ,214, 2 ,141, 221 '8C LR 

1592 DATA 208 , 136 , 16,248 , 160 , 21 ,1 77 , 181 ' BEJP 1668 DATA 2,141,224,2,141,227,2,14l'BAPS 

159 3 DATA l41,21,20 8 ,l60,2 J , 177 , 181 , 14l'BEVQ 1669 DATA 229,2,173,215,2,141,222,2'BAWT 
159 4 DATA 23,208,160,29,177,181,153,0'BCKQ 1670 DATA 56, 237 ,217, 2 , 141 , 225 ,2, 56 ' BAKL 

1595 DA'r:A 208 1 13 6,1 92 , 2 6,20 8 ,246,16 0 ,32'B EHS 1671 DATA 237,219,2,201,200, 14 4,l,96'BBBM 
"15 96 DATA 177, 181 ,15 3 , 0 ,2 08 , 160,46,177'B DRS 16 72 DATA 173,2 13,2, 24 ,109,2 18 ,2,14 l ' BBYN 
159 7 DATA 181 , 153 ,0,208,136,192,36,208'B DLT 1673 DATA 223,2,144,6,238,224,2,2 38 ' BAHO 
1598 DATA 246 , 160 , 7 , 162 , 7 , 173 , 195,1 ' BARU 1674 DATA 227,2,24,173,223,2, 109 , 216 ' BBDP 

1599 DA'fA 240 , 2 ,1 62 , 15 , 189 , 243 , 150 , 145 'B DHV 1675 DATA 2,141,226,2,144,3,238,227'BADQ 
1600 DA'rA 249 , 202 , 136 ,1 6 , 247 ,17 3 , 195 , 2 ' BD$E 1676 DATA 2,173,227,2,201,0,240,ll'BYMR 
1601 DATA 208 , 10 , 173 ,196,2, 141,18,208'B CIF 1677 DATA 20l,2,176,211,173,226,2,201'BCRS 
160 2 DATA 206 , 195 , 2 , 96 , 238,195 , 2 , l73 ' BBBG 1678 DATA 64,176,204,24,173,220,2,109'BCGT 

1603 DATA 2 14 , 157 , 141 , 1 8,2 08 , 96 ,7 2 ,1 65 ' BDWH 16 79 DATA 216, 2 ,141,2 28 ,2,144,3,2 38 'BADU 
16 04 DATA 156,201,208, 2 40,12, 224,14,144'B EPJ 1 680 DATA 229,2,169,l,141,212,2,169'BAIM 
1605 DATA 2,1 62 , 0 ,2 24 , 7 ,144, 2 ,232' BXBI 1681 DATA 1,141,62,3, 173 ,212,2,208'BYVN 
1606 DATA 232 , 104 , 96 , 0 , 0 , 0 , 0 , 0 ' BUPJ 1682 DATA 6,32,122,153,24,144,3,32'BYXO 
1607 DATA 0 , 0 , 0 , 0 , 0 , 0,0 , 0 ' BPEJ 1683 DATA 179 , 153 ,2 06 ,222, 2 , 206 , 225,2 'B CEP 

).608 DATA 0,0,0,128,64,32,16,8'BUBL 168 4 DATA 206,219,2,173,219,2,205,217'BCHQ 
1609 DATA 4 , 2 , l,l , 2 ,4, 8 , 16 ' BQGL 1685 DATA 2,176,5,169,0,l41,212,2'BXHQ 
1610 DATA 32 , 64 , 128 , l ,2,4,8, l6 ' BULE 1686 DATA 173,219,2,201,200,144,208,76'BDDS 

1611 DATA 32,64 , 128 , 0 , 0 , 0 , 0 , 0 ' BTRF 1687 DATA 17 9 , 153 ,1 73 , 220 ,2, 141 ,2 32 , 2'BCBT 

16 12 DATA 0,0,0,0,0,0,~,0'BPEF 1688 DATA 174,221,2,142,233,2,172,222'BCUU 

1613 DA'rA 0 , 0 , 0 ,0, 0 , 0 , 0 , o •s pEG 1 689 DATA 2, 140 ,234,2,173,22 3 ,2,17 4 'BAWV 

1614 DATA 0 , 0 , 0 ,0,0,0, 0 , 0 ' BPEH 1690 DATA 224, 2 , 172 , 225 ,2, 32 , 7 ,1 54 ' BYCN 

1615 DATA 0 , 0 , 0 ,0,0,0,0,0'B ~El 1691 DATA 173,223,2,141,232, 2 , 174 , 224 'B CXO 

1616 DATA 0,0,0,0,0,0,0,0'BPEJ 1692 DATA 2,142,233,2,172,225,2,140'BARP 

1617 DA'rA 0,0 , 0 , 0 , 0,0 , 0 , 0'BPEK 1693 DATA 2 34 ,2,17 3 ,226,2, 17 4,227, 2 ' BAGQ 

1618 DATA 0 , 0,0 , 0 , 0 , 0,0 , 0'BPEL 1694 DATA 32 , 7 , 154 , 173,226 ,2, 1 4 1 , 232 ' BBDR 

1619 DA'llA 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 ' BPEM 1695 DATA 2 , 174 ,227, 2 , 142 , 233 , 2 , 172 ' BABS 

1620 DATA 0,0,0,0,0,0,0,0'BPE E 1696 DATA 22 5 ,2, 140, 234 ,2, 173 , 228 , 2 ' 8AYT 

1 621 DATA 0, 0 , 0 ,0,0,0,0,0'B PEF 1697 DATA 174,229,2,172,222, 2 ,32,7'BYGU 

162 2 DATA 0,0,0,0,0,0,0,0'BPEG 1698 DATA 154,173,)28,2,141,232,2,174'BCFV 

1623 DATA 0,32,84,226,166,183,240,12'BBGJ 16 99 DATA 229, 2 , 142,2 33 ,2,1 72 ,222, 2 ' BAWW 

1624 DATA 169,8,170,172,180,2,32,186'BBSK 1700 DATA 140,2 34 ,2, 173 ,22 0 , 2 , 174, 22 1'B CSF 

1625 DATA 25 5 ,76 , 19 2 , 255 ,96,32,25 3 ,174'BD CM 1701 DATA 2,32,7,154,173,228,2,133'BYFG 
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1702 DATA 164,173,229,2,133,165,l73,222 ' BEGI 
17 03 DATA 2,13 3 ,163,206,62,3,32,230 ' 8AUI 
1704 DATA 151 , 32 ,143,142,76,2 23 , 151 , 141 ' BETK 
1705 DATA 235,2,142,2 36 , 2 , 140 , 237 ,2' 8AXK 
1706 DATA 76, 131 ,14 3 , 173 ,178, 2 , 9 ,4' 8YQL 
1707 DATA 141 , 178 ,2, 32 , 241 , 183,1 4 2 , 85 ' BCLM 
1708 DATA 157,32 , 253 , 174 , 32 , 235 , 183 , 165 ' BEMO 
1709 DATA 20,172,85,157,153,96,157,165'BDDO 
1710 DATA 2 1 , 153 ,104,1 5 7,138,1 53 ,ll2,l57 ' BFYH 
1711 DATA 3 2 ,241,183,1 38 ,141, 84 ,157,l72'BEKI 
1712 DATA 85 , 157 ,15 3 , 120 , 15 7,153,128,l57'BFPJ 
1713 DATA 1 60 , 0 , 140 , 94 , 157 , 140 , 95 , 157'BCNJ 
1714 DATA 1 69 ,44,2 09 , 122 , 208 , 80 , 32 , 241 ' 8DLK 
1715 DATA 1 83 , 138 , 172 , 85 , 157 ,1 53 ,13 6 ,1 57 'BFXM 
1716 DATA 1 53 , 1 44, 157 , 32 , 241 , 183 ,1 38 , l72 ' BFIN 
1717 DATA 85 , 157 ,15 3,152 , 157 , 32 , 241,183 ' BENO 
1718 DATA 138,172,85, 157 , 153 ,1 60 ,15 7,153 ' BFRP 
1 719 DATA 168, 157 ,141, 94 ,157,160,0,16 9'BD YP 
1720 DATA 44,209,122,208,3 3 ,32,241,183 ' BDFH 
17 21 DATA 1 38 ,172,85, 157 ,153, 176 ,157, 32 ' 8E WJ 
17 22 DATA 241,183,138,172,85,157,153,184'BFUK 
1723 DATA 157 , 32 , 2 4 1 , 183 ,1 38 ,1 72 , 85 , 157 ' BESL 
172 4 DATA 153 , 192 ,157,14 1 ,9 5 ,1 57 , 1 72, 85 'BEXM 
L725 DATA 157 , 185 ,11,l 51 ,73, 255 ,4 5 ,8 '/ ·' BCAM 
1726 DATA 1 57 , 14 1 ,87, 157 ,1 74 , 8 4,1 57 , 240 ' BEXO 
1727 DATA 9,185,ll,15 1 ,1 3 ,87, 157 , 14l ' BBPO 
1728 DATA 87, 157 ,185, l l , 151,73,255,4~'BCAP 
1729 DATA 88, 15 7 , 14 1 ,88,157 , 174,94,157 ' BDNR 
1730 DATA 240, 9 , 185,ll,151,13,88,157' BBQI 
1731 DATA 141,88,157,185,11,151,73,25 5 ' BDVJ 
1732 DATA 45 , 89 , 157 , 141 , 89,157 , 174 , 95 ' 8CTK 
1733 DATA 1 57 , 2 40,9, 185 , ll , l51 ,1 3 , 89 ' BBRL 
1734 DATA 1 5 7,141,89, 157 ,96 , 32 ,241,18 3 ' BDEM 

.1 735 DATA 142,85,157,169,0,141,84,157'BCXN 
1736 DATA 141,94,157,141,95,157,32,l66'BDYO 
1737 DATA 1 54 , 32 ,241, 183 ,172, 85 ,157,1 38 ' BEPQ 
1738 DATA 153,243 , 150,96,173,195,2,208'BDSQ 
1739 DATA 250, 20 6,86, 15 7,208, 55 , 1 69, 5 ' 8CBR 
17 4 0 DATA 141 , 86 , 1 57, 170,232 , 232 ,189, ll ' BEIK 
17 41 DATA 151,45,88,157,240,35,222,168' BDVK 
1742 DATA 157 , 208 ,30, 189 , 160 , 157 , 2 4 0 ,2 5 ' BEKM 
1743 DATA 157 , 1 68,157,189,144,157 , 221,l52'BGXN 
174 4 DATA 157,144,8,240,6,189,136,157 ' BCBN 
1745 DATA 157 , 14 4,157,157,243,150,254,144'BGMP 
17 46 DATA l57,202 ,J.6, 210 ,96,16 2 , 7 ,13 8 'B CNP 
1747 DATA 189,ll,151, 1 41,90,157 , 45,87'BCWQ 
1 748 DATA 157,208,3,76 1 245,155,222,128'BDTR 
1749 DATA 157,208,248,189,120,157,240,243'BGPT 
175 0 DATA 157,128 , 157 , 160 ,16, 177 ,1 55 , 45 ' BETL 
175 1 DATA 90 , 157 , 240 1 2 , 169 , 1 , 141 ,66' BAML 
1752 DATA 157, 138 ,10,141,9 1 , 157 , 168 , 177 ' BESN 
'1753 DATA 1 55 , 1 41,65, 157 ,200, 177 , 155 , 141 'BF GO 
17 54 DATA 67,1 5 7,138,168,185,96,157,141'BEJP 
17 55 DATA 68,1 57 , 185 , 104 ,1 57 ,141,69, 157 'B EBQ 
1 756 DATA 185,112,157,141,70,157,169,0'BDOQ 
1757 D~TA 141, 9 2,157,141,93,157,32,40'BCNR 
1758 DATA 156,173,92,157,240,63,173,90 ' BDXS 
175 9 DATA 157 , 73 , 255 , 45 , 87,157 , 1 4 1 , 87 ' 8CLT 
1760 DATA 157,17 3 ,90, 157 , 73 , 255 , 45 , 8U ' BCLL 
1761 DATA 157 , 141 ,88, 157 , 173 , 90 , 157 ,4 5 ' BDBN 
1762 D~TA 89,157,240, 33 ,17 3 ,90, 15 7,1 3 ' BCWN 
1763 DATA 88 , 157 , 141,88 , 157 , 189 , 192 , 157 ' BEPP 
176 4 DATA 157,160,157,157,168,157,189,176'BGKQ 
17 65 DATA 157,157,136,157,157,144,157,189'BGGR 
1766 DATA 184, 15 7,157, 152 ,157,202, l 6,1'BDNR 
1767 DATA 96, 76 , 8 7,15 5 , l60 ,16 , l73,66'BBLS 
1768 DATA 157 , 2 40,10,17 3 , 90 ,1 57 , 17 , 155 ' BDNT 
1 769 DATA 145 , 155 ,24, 144 , 9 , 173 , 90 , 157'BCVU 
1770 DATA 73 , 255 , 49,1 55 ,14 5 , 155 , 172 , 91 ' BDDM 
1771 DATA 1 57 , 173 ,6 5 , 15 7,145,155,200,173'BFNO 
1772 DATA 67,1 5 7,l45,l55,238,93,157,96'BDLP 
1773 DATA 56 , 173 ,68, 157 , 237 , 65,157 , 14 l ' BDCQ 
1774 DATA 82,157,173,69,157,237,66,157 ' BDKR 
1775 DATA 141,83,157,32,19,157,141,74'BCSR 
1776 DATA 157, 201 ,1,208 , 2,169,0,14l ' BAXS 
1777 DATA 75,157,32,38,157,173,82,157'BCGT 
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1778 DATA l4l ,7l,1 57 ,173,83,157,14l,72'BDSU 
177 9 DATA 157,5 6,17 3 , 70 ,15 7 ,2 37 ,6 7 , 157 ' BDEW 
1780 DATA l4l , 82 , 157 , 169 , 0 , 233 ,0 , 141'BBEN 
1781 DATA 83 , 15 7, 32 ,1 9 ,1 57 ,141,76,1 57 'BCC O 
1782 DATA 32 , 38 ,1 5 7,17 3 ,82, 157 , 1 41,7 3 ' BCWP 
1783 DATA l57 , 173 , 71 , 157 ,14 l , 7 7,l 57 ,173 ' BEWR 
1784 DATA 72,157,141,78,157,173,73, 157 'B DBS 
1785 DATA 141 ,79,1 57 ,169 , 0 , 141 ,80, 157 'BCVS 
1786 DATA 32,252 , 155,173 , 66,157,205,69 ' BDYT 
1787 DATA l57,208,20,173,65,157,205,68 ' BDWU 
1788 DATA 157,208,12,173,67,157,205,70 ' BDSV 
1789 DATA 157 ,2 08 ,4, 238 , 92 , l57 ,96, l73 ' BCI W 
1790 DATA 93 , 15 7,201,8,240,248,32,4 1BAMO 
1791 DATA 157 , 144 ,41, 173 ,7 9 , 15 7,24,l 09 'BDYP 
1792 DATA 73,157,141,79,157,144,3,2 38 'B QBQ 
1793 DATA 80 ,1 57 , 173 ,6 5 , 157 , 24 ,1 09 , 74 'B CBR 
1794 DATA 157 ,141, 65 , 157 , 173 ,66 , 157 , 109 ' BEWT 
1795 DATA 75,157,141,66,157,32,4,15 7' BBXT 
1796 DATA 240,2 , 176,172,173,77,157,24 ' BCTU 
1797 DATA l09 ,71, 157 , 14 1,77, 15 7, 173 ,78 ' BDBW 
1798 DATA 157 ,1 09 ,7 2 , 157 , 141 , 78 , 157 , 173 'B EXX 
1799 DATA 67 ,1 57 , 2 4, l09 ,7 6 ,l 57 ,l4 l , 67 'B CFX 
18 00 DATA 157 ,76, 1 44, 15 6,17 3 , 7 8,1 57 , 205 'BEBH 
1801 DAtA 80 ,1 57 ,2 08 , 6 , 173 , 77 , 157 , 205 'BCAH 
1802 DATA 79 ,1 57 , 96 , 173 , 83 ,1 57 ,48, ll 'BBNI 
1803 DATA 240 , 3 ,1 69 , l , 96 , 173,82 , l57 ' BAWJ 
1804 DATA 208,2A8,96,169,255,96,173,83 ' BDPL 
1805 DATA 157,16,21,73,255 , 1 41, 83,157 ' BCSL 
1806 DATA 173 ,82,1 57 ,73,25 5,1 41,82, 157 ' BDBM 
1807 DATA 238,82,157 , 208 , 3,238 ,8 3 , 157 'BC EN 
1808 DATA 96 , 0 , 0 , 0 , 0 , 0 ,0, 0 ' 8QRM 
1809 DATA 0,0,0,0,0,0 , 0 , 0' 8PE N 
1810 DATA 0 , 0 ,0,0,0,0,0,0'8PEF 
1811 DATA 0 , 0 , 0,0 , 0 , 0 , 0 , 0 ' BPEG 
1812 DATA 0 , 0 , 0 , 0,0 , 0 , 0 ,0' BPEH 
1 8 13 DATA 0 , 0 ,0, 0 ,0, 0 ,0,0' 8PEI 
18 14 DATA 0,0,0 , 0,0,0,0,0'8PEJ 
1815 DATA 0 ,0,0,0,0, 0 ,0,0'BP EK 
1816 DATA 0 , 0 , 0 , 0,0 , 0,0 , 0 ' 8PE L 
181 7 DATA 0 , 0 , 0 , 0,0 , 0 , 0 , 0 ' BPEM 
1818 DATA 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 ' BPEN 
1819 DATA 0,0,0,0,0,0,0,0'BPEO 
1820 DATA 0 ,0, 0 , 0 , 0 , 0 , 0 , 0 ' 8PE G 
1821 DATA 0 , 0,0 , 0,0 , 0 , 0 , 0 ' 8PEH 
1 822 DATA 0 , 0 , 0 , 0 , 0 ,0, 0 , 0 ' 8PEl 
1823 DATA 0,0,0,0,0,0,0,0'BPEJ 
1824 DATA 0 ,0,0,0,0,0,0,0'B PEK 
1825 DATA 0 , 0 , 0 , 0 ,0,0,0,0' BPEL 
1826 DATA 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 ' 8PEM 

SO-Column Character Set 

2 PR1NT" {CLEAR, D0WN2JPGM MUST BE lN 
MEMORY!"'BALH 

3 PRINT" [DOWN}CONTINUE (YES/ NO) "'B ABG 
4 GE'!' A$: IF .A$= '"'TH EN 4' EGNF 
5 IF A$= "Y" OR A$= "f SHFT Y] 

" THEN 10'F G0I 
6 END' BACE 
10 PRINT "( DOWN]WORK! NG, 

PLEASE WAIT ..• " ' BAVD 
15 FOR Z=40960 TO 41983 :R EAD A 

: POKE Z , A:CK=CK+A: PRINT Z , CK 
: PRINT "[ UP2] " : NEXT' KFYQ 

20 IF CK<>5842 THEN PRINT"ERROR 
CHECKSUM• " ; CK:END'GKIJ 

30 BA• 33792 ' BHKB 
50 PRINT"(DO WN)SAVING 80 COLUMN 

FONT"' Bl\FH 
55 SYS BA+9,40960,41983, 

"80 COLUMN FONT"' CQBO 
57 SYS BA+lS,""'CFRK 
190 PR~NT"[DOWN2,S~ FT A}LL 
20'0 END'BACV 
1000 DATA 4, 10 ,10,10,8,8,6,0'BSCV 
1001 DATA 0 , 0 , 12 , 2 ,14, 10 ,14,0'BTHX 



Pliffl·B4 
1002 
1003 
1004 
1005 
1006 
1007 
1008 
10ll9 
1010 
1011 
1012 
1013 
1014 
101 5 
1016 
1017 
1018 
1019 
1020 
1021 
1022 
1023 
1024 
1025 
1026 
1 027 
1028 
1029 
1030 
1031 
10"32 
1033 
10 34 
1035 
1036 
1037 
1038 
1039 
1040 
1041 
!042 
10 4 3 
104 4 
1045 
1046 
1047 
1048 
1049 
1050 
1051 
1052 
1053 
1054 
1055 
1056 
1057 
1058 
1059 
1060 
1061 
1062 
HJ'63 
1064 
1065 
1066 
1~67 
1068 
1069 
1070 
1071 
1072 
1073 
10 74 
1075 
1076 
1077 

DATA 
DATA 
OAT/\ 
DATA 
DA'l'll 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
OA'r A 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
OAT/\ 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
OA'l'A 
DATA 
DATA 
DATA 
01\TA 
DATA 
DATA 
OA'rl\ 
DATA 
DATA 
OAT"A 
OMA 
DATA 
DATA 
DATA 
DATA 
DATA 
DAT/\ 
DATA 
DATA 
DAT/\ 
DA'fA 
DA'r1\ 
DATA 
DATA 
DATA 
DATA 
DATA 
Dl\TA 
DATA 
DATA 
OA'r A 
DATA 
DATA 
DA'rA 
DATA 
DATA 
DATA 
DATA 
DATA 
OM'A 
DATA 
0,'\1'A 
ElATA 
OMA 
DATA 
DATA 
DATA 
DA'fA 
DA'l'A 

8 , 8 , 1 2 , 10,10,10,l2 , 0 ' BUNY 
0 ,0,6,8, 8 , 8,6,0 'BP PY 
2 ,2,6,1 0 ,1 0,10 ,6,0' BSRA 
0,0,4,10,14,8,6,0'BRYB 
2,4,4,l4,4,4,4,0' BQEC 
0,0,4, l 0,10,6,2,4'BRSD 
8 ,8,1 2 ,1 0 , 10,10 ,1 0,0 • suLF 
0 ,4, 0 , 4 ,4,4,4, 0 'B PYF 
0 ,2, 0 ,2, 2 , 2 ,10,4'BQ PW 
8 ,8,1 0 , 10,12 , 10 ,10, 0 ' BULY 
1 2,4,4,4,4,4,14,0'BRDY 
0,0,10,14, 1 4,10,10,0'BUBB 
0 , 0 , 12 ,1 0 , 10 , 10 , 10 ,0• auuc 
0 , 0 ,4, 10 , 10 , 10,4 , 0 ' B~JC 
0,0,12,10,10,12 , 8 , 8 ' BTPE I 
0,0 , 6,10 , 10 , 6 , 2 , 2 ' BRSE 
0 , 0 , 12 , 10 , 8 , 8 , 8 , 0 ' BRDF 
0 ,0,14, 8 , 14 ,2,14, 0 ' BSXG ~ 
0,4,14,4,4,4,4,0'8QCX 
0 ,0,10,1 0 , 10 , 10 ,14, 0 • su wA 
0 ,0, 10 , 10 , lJ ,1 0 , 4 , 0 ' BTEA 
0 , 0 ,1 0 , 10 ,14,14,1 0 , 0 ' 8UBC 
0 , 0 , 10 , 10 ,4, 10 ,10, 0 ' BTEC 
0 , 0,10,10,6 , 2 , 2,l2'BSND 
0 , 0 ,14, 2 ,4, 8 , 14,0'BRYE 
6,4,4,4,4,4,6,0 ' BPLF 
4,10,8,12,8,B,14,0 ' 8SKG 
6,2,2,2, 2 , 2 ,6,0'BP BH 
2,7,2 , 2,2 , 2 ,2, 2'BPAY 
0,2,4,15,4,2 , 0 , 0 ' BQUA ~· . 
0 , 0,0,0 , 0 ,0,0,0'8PE B 
4,4,4,4,4,0,4,0'8PO C , 
l0 ,l0, 0 ,0, 0 , 0 ,0,0 ' BRCO 
0,l0,14,10,l4,l0,0,0 ' BUBF 
4,14,8,14,2,14,4,0'BSGF 
10,2,4,4 , 4 , 8,10,0 ' BRYG 
4 , 10,10,4,10 , 10 ,6, l ' BTKI 
2,2,4 , 0 , 0 , 0 , 0 , 0 ' BPMI 
2 ,4,8, 8 , 8 ,4, 2 ,0' 8PPI\ 
8 ,4,2, 2 , 2,4 , 8 ,0' BPJB 
0 ,10,4, 1 4,4,10,0,0 ' BSNC 
0,0,4 , 14 ,4, 0,0 , 0 ' 8~PD 
0 , 0 ,0, 0 , 0 , 6,2,4 ' BPQE 
0 , 0,0 , l4 ,0,0,0,0'B QHF 
0,0,0,0, 0 , 0 , 4 , 0 ' BP1G 
l ,l,2,6,4, 8 ,8,0'BPJH 
4,10,10,10,10,10,4,0'BUBJ 
4,12,4,4,4,4,14,0'BR PJ 
4, 10 , 2 ,4, 8 ,8,14,0'8RH B 
l4 , 2 ,4,2, 2 , 10 ,4, 0'BRUC 
10 , 10 , 14 , 2 , 2,2 ,2, 0'8SND 
14 , 8 , 14,2 , 2 ,1 0 ,6, 0 ' BSCE 
4,10,8, 12 , 10 ,1 0 ,4, 0 ' BTNG 
1 4,2,2,4 1 4,8,8,0'B QKG 
4 , 10 , 10 ,4,10,10,4, 0 ' BTHI 
4,10 , 10,6 , 2 , 4 ,8, 0 'B RBI 
0,0,4 , 0 , 0 ,4, 0 , 0'BPMJ 
0 , 0 , 4 , 0 , 0 , 4 ,4, 8 ' 8P¥K 
1 , 2 , 4 , 8 , 4 , 2 , l , 0'8PaC 
0 , 0 , 14 , 0 , 14 ,0,0, 0 ' 8RKD 
8 ,4, 2 , l , 2 , 4 , 8 , 0'8 P I E 
4,10,2 ,4,4, 0 ,4, 0 ' BQVF 
0 , 0 , 0 ,1 5 ,0,0,0,0'B QIG 
4, 10, 10 , 14 , L0 ,10, 10 , 0 ' BVAI 
12 ,1 0 , 10 , i 2 , 10 ,10,12, 0 •0 wwJ 
4,10,8,8,8,10,4 , ~ ' BRJJ 
12 ,1 0 , 10 , 10 , 10 ,1 0 , 12 , 0 •awu L 
14 ,8, S ,1 4 , 8 ,8,14,0' BSUL 
1 4,8,8,14,8,8,8,0' BR1\D 
4 , 10 , 8,10,10 , 10,4,0'BTLF 
10 , 10 , 10 , 14 , 10 , 10 , l0 , 0 ' BWUG 
14,4,4,4,4,4,14 , 0'8RFG 
14 , 2 , 2 , 2 , 2 , 10 ,4, 0 ' 8RSH 
10,10,10,12,10 ,1 0,10,0•swsJ 
8 ,8, 8 , 8,8,8 ,14,0' ~QFJ 
10rl4,14, 10 , l0 ,1 0 , 10,~'BWYL 

1078 DATA 
1079 DA'PA 
1080 DAT,\ 
1081 DA'rA 
HJ82 DAT/\ 
108 3 DAlrA 
1084 DA'I"A 
1085 DM'A 
1086 DATA 
1087 DATA 
1088 DATA 
1089 DATA 
1090 DA1'1\ 
~091 DATA 
1092 DATA 
1093 DATA 
1094 DATA 
1095 DATA 
1096 DATA 
109 7 DATA 
1098 DATA 
1099 DA'l"A 
1100 OA'l'A 
1101 DATA 
1102 OATA 
1103 DATA 
1104 DATA 
1105 DATA 
1106 DATA 
1107 DATA 
1108 DATA 
1109 DATA 
1110 DA'l'A 
Lll 'l Dl\'jl}\ 
1112 OATA 
11 13 DATA 
11 1 4 DATA 
1115 DATA 
1116 DATA 
1 117 DATA 
1118 DATA 
ll J.9 DATA 
1120 DATA 
1121 DATA 
1122 DATA 
1123 DATA 
1124 DATA 
1125 QA'rA 
1 1 26 DA'rA 
11 22 DAT/\ 

Directory Reader Demo 

10 REM 1\$ MUST BE FIH ST VARlABL,,E 
DEFINED'BDDF 

20 A$•" ":L=32' CGLI\ 
21 

25 
26 

10 5 
11 0 

130 
131 

132 
133 

138 
14 0 
300 
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Fanious Sniith Corona National Brand 

11'' PRINTEI SALE 
BelollV Wholesale Cos'# Prices!!! 

• ONE YEAR IMMEDIATE REPLACEMENT WARRANTY 
e Speed : 120 or 160 characters per second e Friction Feed/Tractor Feed - Standard 
e 80 character print line at 10 CPI e 1 Line Buffer , 2K Buffer on 120/160 CPS Plus LQM 
e Six pitc hes e Graphics capabllity e Centronlcs compatible parallel Interface 

e Features Bidirectional Print, Shortllne Seek, Vertical And Horizontal Tabs 

Check these features & prices 
120 CPS 10 ' ' Printer 

s .i~~.too $ I 5 9 
SALE 

120 CPS + Letter Quality 
Mod e 10" Printer 

$4~~-too $ I lllr 9 
SALE lfl , 

160 CPS + Letter Quality -
SUPER GRAPHICS 

This is a sample of our 
n ear-letter-quality print . emph as ized 

italic print. There i s s tandard da t a 
proces si nq qu a lit~ pr i nt 

Mode 10" Printer 

s,it ~.'oo $ I •• . 
SALE 

(IBM - Commodore ) 
Size/ Weight 

SPECIFICATIONS (Apple - Atari - Etc.) 
Char . Ma t ri x Size 
9H x 9V (Standard) to 1 OH x 9V 
(Empha sized & Elonga te) 
Printing Features 

Inte rf aces 
Porollol 8 bit Centronics compatible 
120/ 160 CPS Plus NLQ: RS232 Seria l Inc. 
Character Mode 

Height 5.04" Width 16.7" 
Depth 13.4" Weigh t 18.7 lbs. 
Internal Char . Codin g 
ASCII Plus ISO 
Print Buffer 51:r.e 
120CPS: 1328y te s(1 line ) 
120/ 160 CPS Plus LQM: 2K 
No. of Char . In Char . Set 
96 ASCII Plus Inte rnat iona l 
Graphic• Capablllt y 
Standard 60, 72, 120 DPI 
Horizontal 72 OPI Vorti cal 
Pit ch 

8i-directionol . Shor t line seeking, Vertica l 
Tabs . Horizontal Tabs 

10 x 8 Emphasi zed : 9 x 8 Stand a rd; 10 x 8 
Elongated ; 9 x 8 Super / Sub Script (1 pass) 

10, 12, 16.7, 5, 6 , 8.3, Propor tional Spacing 
Printing Me thod 
Impact Dot Ma trix 

Forms Type 
Fanfold , Cut Sheet , Roll (optional) 
Max Pape r Width 
11" 
Feeding Me thod 
Friotlon Feod Std. ; Tractor Feed Std. 
Ribbon 
Cossette - Fabr ic inked ribbon 
Ribbon Life 
4 million characters 

Apple $59.00 

Add S U .50 for shlpplng , hond ll ng ond Insurance . ll ljnois re sidenll 
plooso odd 6% tox. Add S29.00 for CANADA, PUERTO RICO, HAWAII , 
ALASKA . APO-FPO orders. Conodlon orders must be In U.S. doll ars. 

WE DO NOT EXPORT TQ OTHE~ COUNTRIES. EXCEPT CANA DA. 
Enclose Cashiers Check , Money Orde r or Personal Check . A llow 1 ~ 
doys dollvery . 2 to 7 doy s fo r phone orders . I doy express moll t 
VIS)',. - MASTERCARD - C.0 .D. No C.O.D. to Conodo or APO ,FPO 

Character Set 
96ASCII 
11 x 7 lnternotiono l Chor . 
Line Spacing 
6/ 8/ 12/72/ 144 LPI 
Chara cter Spacing 
l O cpl normal: 5 cpi olongoted normal ; 12 cpl 
~ompressed : 6 cpi elonga ted compressed : 
16.7 cpi condensed: 8.3 cpl e longat ed 
c.ondensed: 5.12.5 cpl elongated proportional 

Cartridge Ribbon - List $ 19.95. Sala $12.95. 

We L ove Our Cu sto mers 
22292 N. Pepper Rd., Barr ing ton. Ill inois 60010 

312/382-5244 to order 



GIANT PRINTER SALE!! 
lis t $399.oo 1 O" P 1<lnf'er 1 Year Warranty 

120-140 CPS 
Premium Quality f$ I 59°0

f ______________ .. 
10" Cometar lOX - This Bl·dlrecUonal 
Tractor/Friction Printer prints 
standard sheet SY.i "xll" paper and 
continuous forms or labels . High 
resolution bit image graphics, 
underlining, horlzontal tab setting, true 
lower descenders, with super scripts and 
subscripts, prints standard plea, 
compressed , expanded, block graphics, 
etc. Fantastic value. (Centronics 
parallel interface.) 
List $899.00. Sale $159.00. 

List $499 .oo 1 O" Pri nf'er 

f$ I J9°0f 
10" Comstar 160 + High Spee d - This 
Bi-directional Tractor/Friction Printer 
combines the above features of the 10'' 
Comstar 1ox with speed (150-170 cps) 
and durability. P lus you get a 2K buffer, 
96 user defina ble characters, super 
density bit image graph ics, and sq uare 
print pins for clearer, more legible print 
(near letter quality) . This ls the best 
value for a rugged dependable printer. 
(Centronics para llel interface.) 
List $499.00. Sale $179.00. 

List $599.00 

10" Comsta r 2000 - The ultimate printer 
has arrived! This Bl·dlrectlonal 
Tractor/Friction Printer gives you all 
the features of the Comstar 160 plus 
higher speed (165-lM cps), 256 
downloadable characters, proportional 
setting, external dark printing mode and 
a •lifetime printhead warranty. PLUS ... 

• 
Commodore-64, VIC 20 - $39.00 

1 Year Warranty 

High Speed 

Lifetime v,arranty * 

Atari - $59.00 

li s t $599.00 15 1/2" P.r:lnf'er 

~$229°0! 
15Yz" Comsta r 15X - Has all the 
features of the 10" Comstar lOX plus a 
wider 15%" carr iage and more powerful 
electronics to handle large ledger 
business forms! (Better than FX-100). 
The 1511.," Com star 15X also prints on 
standard slze paper and continuous 
forms and labels. Fantastic value. 
(Centro nics paralle l interface.) 
List $599.00. Sa le $229.00. 

List $699.00 

llWz" Coms ta r 160+ High Speed - This 
Bi·dlrectlona l Tractor/Friction Printer 
has a ll the features of the 10" Comstar 
160 + High Speed plus a wider llSY.i'' 
carri a ge aQd the heavy duty electronics 
re qu ired for today's business loads. You 
can use large ledger bus iness for ms as 
well as standard she,ets and continuous 
forms and labels. Th)s Is the best wide 
carriage printer in the U .S.A . 
(Centronlcs parallel interf~ce.) 
List $699.00. Sale $259.00. 

List $599 .00 

With the flip of a switch you can go into 
the letter quality mode which makes all 
your printing look like it came off a 
typewriter . Tum ln term papers, do 
articles or just print programs . Have the 
best of letter quality and speed in one 
package. Fantastic printer (Centronics 
parall el interface.) 
List $599.00. Sa\e $229.00 • 

Add Sl0 .00 ($14.50 lor 15'/ , " Prin tor s ) lor shlppl,19 . hondling 011d 
insuronce. lllinoi • residont• pleoso odd 6 ~. to ~. Add $20 .00 for 
CANAOA, PUERTO RICO. HAWA,11. ALASKA, APO ,FPO orders . 
Canad ian orders mus t bo in U.S. do11ors. WE DO NOT EXPORT TO 
OTHER COUNTRIES, EXCEPT CANAO..A. 
Enclose Cashiers Chock , Monoy Ordor or Por sonoi Chock . Allow 14 
days lor doilvory . 2 10 7 days lor phono ordor s . I day oxpross mol l I 

W e Lo ve Our Custorn-ers 
22292 N . Pepper Rd. , Barr ington, Illinois 60010 

VISA- MASTER CARO - C.0 .0 . No C.O .D. to Canada , APO,FPO . 31 2 /382-5244 to order 



Commodore 64 MODEM Commodore 64 

List $99.00 List $99.00 

Sale 
'.! Sale 

s291s L Teleco~unications __/, s29,s 

Complel'e Au•o Dial 
~elecommunicafiions Package 

"The only telecommunications package you will ever need." 
(Exclusive. Easy To Use Features) 

SOfTWARE & 
MEMBERSHIP 

• Aff o rdabl e •Ea sy to Use •Use ful •Fun 

Only on-line service designed specially for Commod o re users in conjunction with Commodore itself I 

• 300 Baud Modem • Auto Dial • Auto Answer • Upload & Download 
Reach Out and Access Someone 

• Educa tional courses • News Updates and Information 
• Financial Information • Popular Gomes • Electronic Shopping 
• Bank ing at Home • Research and Reference Mater ia ls 

The Complete Telecommunications Package offers you all this plus . .. 
• Stores on Disk Downloaded Files 
• Reads Files from Disk and Upload s Text or Program Files 
• Select Any Protocol (access almost any computer or modem ) 
• Plus Much . Much More 

• Auto Log-on 
• Dioling from Keyboard 
• On- line Clock 
• Capture and Display High Resolution Characters 
• Download Text , Progrqm or Doto Files 

List $99 .00 
Coupon $24.95 

We are so sure this Is the only telecommunications package you will need we will give you 15 days Free Trial. 

Add 53 00 for shipping t1apdl,n9 and ,nsvrance lllor,01> tes ,den1s 
pleose ~dd 6•• IO><, Add S6.00 lor ( ANA OA PUERfO RICO. HAWAII , 
Al ASKA . APO ,FPO ot de" , Conod,on ord1>rs rnvsl be on U.S. doll ars . 
Wf, 00 N01 EXPOJH TO OTHeR COUNTRIES EXCEPT CANADA. 
Enc-lose Cash ie ts Check , Mon ey Order a, Persona l Chec k A llow 14 
days for do l ivo ry 2 to 7 days for phone ordo rs 1 doy o~prou mo il I 

VLS,o\- lv\ASTER CARO C.0 .0 
No C 0 .0 , lo Conoda , APO ,Fl'O 

w e L O'l)C Our CustOQ11iCr$ 
22292 N . Pepper Rd .. Barrington . Illino is 60010 

312/ 382-5244 to order 



• Composite 
Home Computers 

Excellent Color Reproduction 
& Special "Gree n Screen 

Only" Option 
True color reproduction is 
achieved by a Zenith 
designed state-of -the-ar t 
integrated circuit chip that 
processes the composite 
video signal. A custom 
Zenith analog RGB direct 
drive gain control integrated 
circuit allow s user· 
preference for the 
adjustment of picture drive 
and block level. Zenith's 
unique "G reen Screen Only " 
feature eliminates all other 
colors so that 
monochromatic text 
material may be easily 
d isplayed in green on the 
block face screen . 

VCRs 

I 
/ 

The ZVM 131 
Sound Of Quality 

The outpu t sound level is 
externally regulated by a 
user-adjustment volume 
control. Use the Zenith 
quality sound system to 
monitor the modern audio 
capabilities of the compute r 
generation . 

Easy-To·Reach Front Access 
Controls 

Constant Intensity Character 
Definit ion Quality 

Quality circuitry design generates 
crisp lines, pure colors, and sharp 
character definition for easy -to · 
read disp lays. DC-cou pling 
permits the video display to 

'--=~~~-:., ;j 
= =-==== ~ 
~ · 

.--- ·----co mpatibility Chart 

ZVM 131' s 13" diagonal 
display screen con exhibit 
impressive graphics and 
intensely clear copy. Easy­
lo -reoch front access user 
con trol s {pic ture , block 
level. col or level, tin t . 
sharpness, audio volume. 
background noise control) 
make display adjustment 
simple end fast. An LED 
power on indicator notifies 
the user when the monitor is 
operable. 

Multiple Monitors On 
A Single Comput er 

retain its color ba la nce from ZVM 131•Accessibl e by Computor Inte rla ces Via 
Many Popular Systems 

The composite video " loop-thru " 
feature permits o single 
composite video source to drive 
several monitors at the some 
lime . This allows easy display 
poss ibilities for multiple 
viewers in business and 
educational applications. No 
more crowding around a single 
terminal. Everyone enjoys a 
clear , unobstructed view of 
important data. 

a single dot to a full screen 
The ZVM 131 is designed 
to interface with most 
persona l computers, 
VCRs, video discs , video 
games and modular TV 
tuners that hov e either 
composite video or RGB 
direct drive outputs. 

of data. 

Li st $499 .00 

Sale 
$139.95 

Connection Cables RGB Cable - $19 . 95 
Cl28. Aplvs 3000 (Spe ci fy ) 

Apple II 
Aplu5 3000 
Appl e Ill 
IBM PC 
Commodore 128 
Commodore 64 
Commodore Vlc -20 
TI 99/ 4 
Atari 800 
Atari 1200 
Atari 1400 

Comp osi te 
flGB 
RGB 
RGB 
RGB/ Compos ite 
Composite 
Cc;,mposito 
Compo s ite 
Composite 
Compo si te 
Compo site 

Composite - $9.95 
Commodor e. Aplus 3000, Atari (Specify) 

This Is The Best Value Of The Century 
Add S 17 .50 lor shtpping . hand lin g ond insurance . Illinois residen ts 
please odd 6~, tax . Add $35.00 lor CANADA . PUERTO RICO. HAWAII . 
A LASKA , APO·FPO orders . Conodion orders must be in U.S. dollars . 
WE 00 NOT EXPORT TO OTHER COUNTRIES EXCEPT CANADA . 
Enclose Coshiers Check . Money Order or Persona l Cheo~. Allow 14 
doys lor delivery 2 to 7 days for phon<> orders , 1 doy express moil I 

VISA - MASTER CARO - C.0.0 . 
No C.0 .0 . to Conodo , APO-FPO. 

PROTECTO 
W e Love Our Customers 

22292 N. Pepper Rd .. Barr ington. Illinois 60010 

312/ 382-5244 to order 



EXTRA WIDE 15'' 
'J! PRINTER SALE 

• One Year Immediate Replacement Warranty • 15 Day Free Trial 

Comstar 151hX 

s22900 
120-140 CPS List $499.00 

• Tractor / Friction Printer • Dot Matrix, Impact, 
Prints Single Sh-ta or Contlnuoua F-d Paper, U 'I," 
Carriage • Print Buffer • t x t Dot Matrix , Double 
Strllce • Near Letter Quality, High Resolution Dot 
lllt Image • Underlining , Left-Right Margin • True 
Low Deacendera , Super and Subacrlpt • Print& 
Standard, Bloclc Graphic• & Italic• • Centronlca 
Parallel Interface 

f (IBM - Commodore ) 
Print Size 

COMSTAR 151/2X SPECIF.ICATIONS (Apple - Atari - Etc. I 
Character Font• Character Seta 

10, 12, 17, 5, 6, 8.5 CPI 
Number of Column, 
136, 164, 232 (68. 82. 116 Double Width ) 

Normal (l O CPI); Eli to (12 CPI): Condensed 
(17 CPI): Enlarged (5, 6, 8.5 CPI): Emphoslz , 
ed ; Double Strike ; Supor & Sub Script 

96 Standard ASCII, 32 Blvck Graphic, 96 
Italics Choro ctors 

Cartridge Ribbon. List $6.95. Sale 14.U . 

115" Printers use 10" and 15" Paper! 

CANON 15" Printer 

s25900 List 
$699.00 

160 CPS + Letter Quality Mode 

e Programmable Characters 
e 2K Buffer e 15 Day Free Trlal 

(IBM - Commodore) 

Printing Method 
CANON SPECIFICATIONS (Apple - Atari - Etc.) 

Impact do t matrix 
Printing sp-d 
160 CPS at standard character printing 
27 CPS at NLQ character printing 
Printing Characters 

Standard 11 x 9 dot matrix 
NLQ 23 x 18 dot matrix 
Character set: Full ASCII character set (96), 

32 special European characters 

Print Buffer 
2K-byte utility buffor 
Image Printing 
Horizontal 120 dots / Inch (doublo density) 
Horizontal 240 dots / Inch (quadruple densi ty) 
Interface 

8-bit parallel interlace (Cen tronlcs type) 
Paper 
Plain paper , Roll paper, Single sheet. 
Fanfold, Multiport paper: max. 3 shoots 

lnlc Ribbon Cartridge - Sale '14,ts 
Ribbon Llfo: 3 million characters/ cartridge 
Maximum Number of Character• 

Standard : 10 cpl 80 cpl 
En forged : S cpl 40 cpl 
Conden sed : 17. 1 cpl 136 cpl 
Condensed onlorgod: 8.5 cpi 68 cpl 
Elite : 12 cpl 96 cpl 
E,lite enlarged : 6 cpi 48 cpl 
NLQ pico : 10 cpl 80 cpl 
NLQ pico enlarged: S cpi 40 cpl 

---------------------------Interfaces---------------------------
IBM $89.00 Apple $59.00 

Add S 17 .50 for shipping . handling and Insurance . Illino is residents 
please odd 6% lo x . Add $35.00 for CANADA . PUERTO RICO. HAWAII , 
ALASKA. APO,FPO ordors. Conadian orders mus! be in U.S. dollors . 
WE 00 NOT EXPORT TO OTHER COUNTRIES. EXCEPT CANADA. 
Enclose Cashiers Chock. Money Order or Personal Check. Allow 1 ~ 
days for del [very, '2 to 7 days for phone orders . 1 day ox press moll I 

VISA - MASTER CARO- C.0 .0 . 
No C.0 .0 . lo Conodo . APO ,FPO. 

Atari $59 .00 Commodore $39.00 

We Love Our Custo'Yners 
22292 N . Pepper Rd .. Barrington, Illinois 60010 

312/382-5244 to order 



COMPUTER 

COMMODORE I 

COMMODORE 64 
SYSTEM SALE 

LIMIUD QUANTITIU 

Deal 1 
Commodore 64 

Com. 1541 Disk Drive 
Com. 803 Printer 

$407 

Deal 2 
Commodore 64 
1541 Disk Drive 

13" Zenith Color Monitor 

$457 

(Expires 4· 1-86) 

Commodore 
Cl 28 Computer 

$289.00 * 

C128 1571 ~ 
Disk Drive 
$259.00 * 

To Introduce you to the Cl 28 computer we are offering you the finest word processor made, Word 
Writer II with Spell Checker by Timeworks. When you apply the $69.95 value word processor to 
your purchase price of the Cl 28 at $289 .00 your net cost Is only $219.0S. (1 Coupon per family) 

C121 Word Writer with 85,000 word Spell Chedcer - An 80 column professional word processing system that includes a 
spelling checker ond a built in calculator. Easy to use because of the full screen format, you con view the document on you r screen 
as It w i ll appear when pr inted. Pull-down menus mean that the use r doesn 't hove to memorize com mands. You press a key to 
activate o Word Writer feature and the program guide s you through its proper use with logical and ea sy -to-follow prompts . The 
program hos been designed to interface with Tlmowork 's Doto Monoger 2, o database program and Swiftcolc , o spreadsheet. 
Contains all the features you ' ll need for everyday word processing , plus more sophisticated features such as document chaining, 
form letter printout, page separations, horizontal and vertical scrolling and much more. (Disk) list $69 .95. 

Commodore C128 Computer $289.00. This oll -new revolutionary 128K computer uses Commodore 64 computer software, 
CPM Software, plus new advanced C-128 software . You pay only $~89 for the C128 computer! Le11 the value of the Special 
Software Discount Coupon (see page 14 of our 64 page catalog) we pack with your computer that allows you to Save 
Over $250 off software sale prices! ! With only $100 of savings op plied your net computer cost is $189 .00. PLUS FREE 
S69.9S Word Processor.** 

* 340K 1571 Commodore Disk Drive $259.00 . Double Sided, Single Disk Drive for C-128 allows you to use C-128 mode plus 
CPM mode. 17 times foster than the 1541, plus runs Commodore 64 software. You pay only $259.00 for the 340K 1571 
Commodore Disk Drive. Less the value of the Special Software Discount Coupon (see po.ge 14 of our 64 page cotolog) 
we pock with your Disk Drive that ollows you to Save Over $250 off soft wore sole prices! With only $ l 00 of savings 
applied your net Disk Drive cost is only $159.00. 

Add $10.00 for shipping, hondling ond insurance . Illino is ,esidents 
please add6% lax. Add $20.00 for CANADA . PUERTO RICO, HAWAII . 
ALASKA, APO-FPO orders. Canadian orders must be in U.S. dollars. 
WE DO NOT EXPORT TO OTHER COUNTRIES, EXCEPT CANADA. 
EncJose Cashiers Check, Money Order or Personal Check. Allow 14 
days for delivery. 2 to 7 days for phone orders. 1 doy express mail' 

VtSA - ,MASTER CARD - C.O.D . 
No C.0 .0. to Conodo. APO -FPO. 



liAfflE PROliRAfflS 
Punch 
far the 
Commodore 64 

What do you get when you cross a 
bespeckkd nerd with an ex-con­
brok en nose and all? Throw in two 
pairs of box ing gloves, a bouncing 
ba ll, and a juicy, ripe cherry and 
you've got "Punch ," the game where 
you can let out you r aggressive ten­
dencies as weU as snarf down a few 
cherries. 

Punch can be played with one or 
two players. To play alone , you 'll need 
your joystick plugg ed int o port one 
and you 'll need to answer the prompt 
for a one-p layer game. In thi s mode, 
the computer makes a formidable foe . 

The rules to the game are sim ple: 
You must re turn each ba ll hit at you. 
You can do that in one of two wavs. 
-n, e simple st is t<> "bloc k" the baJI by 
moving your man 's gloves ( that 's 
right , boxing gloves) to the ball. The 
closer yo u hit the direct center of 
your gloves , the straigluer yo ur re­
turn. To get sharp angled returns , try 
to block with the top or bottom of 
you r fists. Each tim e you retu rn a ball , 
you get a point. 

'lhe other method of retu rn is to 
"punch 1' th e ball back. Do this by 
pressing the fire button w hen the ball 
is slightly out in front of your gloves. 
ll1i s will cause yo ur glove to jump 
out in a punch and se nd the ball back 

For Machine-Language 
Programmers 

"Punch " makes use of the hardwar e 
interrupt to move th e joysticks and 
allow the comp ut er to pla y in one ­
player games. 1 have often used an 
interrupt-dri\lCn joystick routine to 
move sp rit es in the past , but l usually 
had to double increment ( or decre­
ment) to get the speed I wanted. This 
time 1 tried a simp le trick th at allows 
for exact speeds in int e rrupt move ­
ments . l s imply sped up th e rat e of 
interrupt occurrences from 60 per 
second co about 150 per seco nd. 
Sinc e tb e game is all mach ine lan­
guag e anyway , tbe main loop was vir­
tua lly unaffected by the inc rease d in­
terrupt activity . 

96 FEBRUARY/MARCH '86 

BY MARK JORDAN 

The rules are simple: You must return each 
ball hit at you by "blocking " ar ''punching " 

at high speed. How fast the ball trav ­
e ls depend s on how near the ccmer 
of your gloves you make contact-the 
closer to bull's eye, the faster the re­
turn speed. These punch ed shots will 
net you five points instead of just one. 

So what's the purpose of blocking 
th e ball back instead of always pun ch-

Speed ing up the interrupt s Is sim­
ply a matter of latching a new value 
into Timer A of CIA chip #I . Doing it 
couldn 't be s impler. While changin g 
the vecto r at S03 l 5, simp ly add the se 
two instruction s: LOA #[ new num ­
ber j:STA SOC05. 

The routine looks lik e thi s in 
Pun ch: 

SEI 
LDA 
STA 
LOA 
STA 
LDA 
STA 
CLI 
RTS 

# < Interrupt routin e 
S03 14 
# > Interrup t routin e 
S03 15 
#26 ; note it 's decimal 26 
SOC05 

Location SDC05 is the higll byte 
which loads Timer A with its co unt -

ing it? Pun chin g is harder. The gloves 
arc horizonta l when you punch , leav­
ing less contact surface . Balls that 
cou ld eas ily be blocked back are 
missed. And when a ball is missed , the 
per son who mad e the last return gets 
ten points . 

down value. It is normally set to #66 
( SDC0 4 is set at #149). TI1is high 
byte /low byte co mbination equal s 
17045 which , when decremented at 
th e rate of once per 10227 30 of a 
second, co unt s down co zero every 
1160th of a seco nd. lf you wou ld halv e 
the valu e In the higl1 byte::, yc,u wou ld 
effectively halve the number of de ­
crements Tim<::r A wou ld make be­
tween interrupts. 

In Punch , a #26 is loaded into 
SDC05 . Exp erim ent with different 
values to sec wha t you need for your 
application . By the way , a lt er in g 
SDC04 (the low byte ) wo uld be rath­
er worthles s. With CIA count ing at 
the rate of 1022730 dec rements per 
sec ond , # 149 just isn 't tha t signifi­
cant a figure . m 



liAfflE PROliRAffl5 PUNCH 
Anoth er sco ring factor comes intO 

play in this game: Don 't get hit in the 
face with a haU. 111e ball w ill exp lode 
and you'll lose ten point <;. 

So w hat's the face for, you ask? For 
eating cherr ies, of cour se. Occ asion­
ally the ball w ill cha nge into a cherry. 
You can punch or block it back , no 
problem. But you can also ea t it and 
get 25 big ones. 'D1e trick is co posi­
tion your face so the chcrr y w ill co l­
lide with it witb your m ou tb op en. lf 
your mout h is closed wh en the cher­
ry strik es, you lose ten big ones. 

To make Punch less imposing to 
type in, the pro gram listing given 
here do es seve ral thing s. First, all the 
num be rs have been co nvert ed into 
le tters. They have further been re · 
duced to, at most , two dig its (sim ilar 
to hex). I be lieve you' ll find typing 
thes<:: keyboa rd alphab etic character s 
a lot less difficult than their arabi c 
cou ntcrpartS ( that is, the top row of 
the keyboard ). 

loaded. The disadvantage is slight: 
You will have to reme mber to type 
SYS 49 152 to start the gam e, instead 
of RUN. 

To rec ap, observe the se rul es when 
typing in th e listing: 

I . Save y~>Ur typing before runn ing 
it the first time . 

2. Save it with a name oth er than 
"Pun ch ." 

3. Once the pr ogra m is saved , 
when you run il the first time , it 
will make a new ver sion wiLh 
the name "Punch." 

To open your mouth , simpl y press 
the fire butto n. If you're co nce rned 
about how the fire butt o n knows 
wh en it 's supp ose d to open your 
mouth and when it 's suppo sed to 
punch you r fis t, cake heart. As long as 
the ba ll is above your gloves (and 
near your face) the mouth respo nds 
to firings. If the ball is leve l w ith or 
beneat h your gloves, tlny 'll respond. 

The firs t ten lines of the listing 
tran slate your letter s into mach ine 
language POKEs. Thi s trans lation 
take s a while (about l :40) . Since wait ­
ing a minute and nine seconds ever y 
tim e you load d1e pr ogram could get 
a bit time-co nsumin g, line s 2 1-22 w ill 
do a binar y save of Punch , und er the 
name "Punch. " Thu s, you must 1t0L 

save you r 1yped-i11 version with lhe1t 
ne1me. lnstead , save it as "L.PUNCH" 
or so me such name. ( I use L. as a 
prefix meaning "Loadt:r.") 

4. If you are using tape rath er than 
disk , change the 8 in Line 2 1 to a 
1, and be sure your reco rder is 
set to go at a place on tape that 
you hav e established and 
marked down . 

5. After th e first run , you may 
scratch the loader program ( or 
better yet , save it on another 
disk or tap e for safekeeping ). 

Pun ch has opti ons for a short or 
long game ( 2 1 versus 4 t balls), thr ee 
game speed s, and as men tioned, one 
or rwo player s. 

Th e advantage of havin g a binary ­
saved version of the game is that it 
wi ll load much faste r and w ill req uire 
no tim e to pok e in numbers on ce 

6. Now 1::ach time you wa nt to 
pla y, type LOAD " PUNCH" , 8, I 
and once it's loaded, type SYS 
4915 2. tl 

Before typing I his program. rtld "How 10 Entrr Programs" 
Jnd "How 10 U$c: the M2g2zinc Entrr Prognm.'' 

Punch 

10 T1$ = '1000000 '' :FOR T=0 TO 9:READ D(T) 
:NEXT'GN EE 

11 DATA 32 ,~69 ,141, 208 ,133,1 73 ,1 6 ,17, 
212,24 ' BKNF 

12 PRINT CHR$(14) " [GREEN,CLEAR , DOWN2] 
" , " [RVS) [SHFTWJ ORK ING 
[SPACE2] (1 : 40) [RVOFF] " 'CFAH 

13 FOR T=49152 TO 51199 :READ A$ 
: IF LEN(A$)<>1 THEN 16 ' JWNK 

14 A=ASC(A$)-65:IF A>lS THEN 
A=D(A-16) ' ISKK 

15 GOTO 19 ' BCRC 
16 IF A$= " "THEN A=0:GOTO 19'FHCH 
17 H=(ASC(LEET$(A$ , l)))-65 

: L=(~SC(RIGHT$(A$,1)))~65 
: A=H*l6+L'LIXS 

18 IF A>255 THEN PRINT " ERROR IN 
LINE " 23+INT (X-49152)) /16) : STOP ' JTHS 

19 PRINT"(HOME] " RIGHT$(TI$,3) : POKE T,A 
:CK= CK+A:NEXT ' GSNO 

20 IF CK<> 240041 THEN PRINT 11ERROR IN 
DAirA" :END ' GJOH 

21 OPEN 1 ,8 , 1 ," PUNCH" :POKE 780,251 
:PO KE 251 , 0 : POKE 252,192 
: POKE 781 ,17 9 'FL SK 

22 POKE 782 , 200:SYS 65496:CLOSE 1 
: SYS 49152 ' EVUG 

23 DATA Q,IK,PP , R ,, U, PL , R,NM , q , PM,R ,, 
KA, ,JJ'BKWK 

24 DATA,Y , MI , MA, BJ , T , PI , R, AP , S,Z , Y, R, 

IB,S , BC ' BMUL 
25 DATA Y,S,AP,Y,R,ED,S,I , Y, R,Q,S,M,Y, 

R,X'BITL 
26 DATA U, LP,R, , KI , JJ,,DA , JJ , ,DB , MI,T, 

PH, LJ,OO ' BNON 
27 DATA MG, JJ , ,DA,Ml , MA, ON,T , PF,KA, , 

LJ,NL,MH,JJ , LB ' BRAP 
28 DATA DB,MI , MA,N,T , PF,KA,,LJ , Ol , MH, 

JJ , 01 , DB,MI,MA ' BSER 
29 DATA BJ,T,PF,R, , S,CB , T,R , L , S , Q , T,R, 

BP,S ' BJPP 
30 DATA BF,T,R , K,S , W,T , KC, MA,10,PI,H, 

10 , PJ,H , Ol ' BOCJ 
31 DATA OI , IO,PK,H,OI,OI,IO,PL,H,OI, 

OI,10 , PM,H,KA,J'BSNL 
32 DATA LJ,LN , MG,JJ , , T ,II,W,PH,KA , O, 

LJ,LN,MG , JJ,BN ' BRHM 
33 DATA T , II,MA,I , T , PF,R , IA , U, E,R, , U, 

C , R, DA'BKTK 
34 DATA U, F,R , DB,U , D,Q , PN,MD , R, MA,U , E , 

R , EA, U ' BLXM 
35 DATA C ,Q, PN,MD ,Q , EB,ME,HI,R,NL,S , 

BE,D,R , MA, S 'BOSO 
36 DATA BF , O, R,BK,S,F,NM,FI,EM , CB,MC, 

V, BO, T , U, JF'BPAP 
37 DATA KF, .LO,PA,X,MG,MD , T,N , KF , LP , EJ , 

B , U, LP , S , L ' BPDQ 
38 DATA Y,R,D,U , MD,MG,ME,T,DJ , R,C , U, 

ME, MG, J 1, ·r' BNJQ 
39 DATA DB,R , W, S ,L , Y, KF,MA,PA , BK,V,PM, 

H,MJ , MH,P A' BPOS 
40 DATA BD,V,BL , Y,MJ,DM,LA,M,R , C , S,CL , 

T,R,MH,U ' BNBJ 
41 DATA LO, EM,C P ,MB, R,,U , LO, R , B , S , CL , 
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T,R,M G, S ' BMUK 

42 DATA PM,H,KF,L D, PA , AP ,MG,L D, T , L ,MG, 
LH, KF,LH , S , E ' BRGM 

43 DATA Y, R,, U, LD, KC,, IG,JM ,K A, B, IE , 
JL , KE, JL , T ' BNYM 

44 DATA FA ,IE,LC,K F ,I O,MJ,B,T,EI,V,LL, 
MC,MJ,MO,PA,EB' BTDP 

45 DATA V,J , T,Z,GJ,I, DI ,ON,H , T,PA,M,W, 
F , R, BO' BLXO 

46 DATA EM,H K,MB, R, BN,EM ,HK,M B, R, BP , 
EI,V , W, T , CJ , W' BQIQ 

47 DATA PA, BL ,V, PL , H,MJ ,MF, PA, O, V,I, T , 
MJ,CJ,T,N ' BOAR 

48 DATA V, J ,T,CJ, B, T ,G,GI,CJ,O P , EM,KD, 
MB,GI,EM , KD'BQUS 

49 DATA MB,LB , PL, EK, LA, AP ,EI , LN, B , T , 
MJ,CB,JA,G , NO,B'BSJU 

50 DATA T , NO,F ,T, GI , EK, LA, AP , EI,LN , B, 
T ,MJ ,ME, LA, G' BQEL 

51 DATA PO, B,T,P O, F , T , GI ,KE, J M, EK, EK, 
EK,L A, BD, V,J ' BQIM 

52 DATA T , DI ,OJ, I ,NN, B,T , LA,C F , R,MB, 
JJ,PI,H,EM,BD'BQSN 

53 DATA MC ,R,MA,J J , PI ,H,IK,Z,GJ,M C , JJ , 
PK , H, KF,JL,T ' BRCO 

54 DATA F,R , EF ,EM, PI , MB, R, BE , JN , E, T , 
EM, BD,MC,IK ,Z' BQWP 

55 DATA GJ ,MD,JJ, PK,H, KF,JL , T,F , R, DG, 
EM, W,MC, R,C D' BQJQ 

56 DATA JN , E , T ,KC, C,OG,JM ,MG, JL,T , D, 
EM,EN, MB, EM,HO'BR DR 

57 DATA OK, R,B, U, JC , U, JD , R, W, U, S , KE, 
JC , KG,JD , R ' BNIR 

58 DATA B, U, MA, KF , JE , PA, F ,MG, JE , EM, GK, 
MC,KF,JF,U , JO'BSZU 

59 DATA CJ ,W,PA , CG, Q, EB ,MD, KF, PN, MJ , G, 
JA,BK,MJ,BJ,T'BSBV 

60 DATA D, EM,OL ,MC,V , W,T,C J,W, PA, F ,R,, 
EM, GC,MC ' BNJL 

61 DATA R,B,U , PO, EM, KO,MC , Q, CL ,MD, II , 
DA, Z,V,J , T ' BOXN 

62 DATA MJ,NN ,J A, F , R, MO, S ,I C , MC, MJ , CK, 
LA,F,R , 00 , S ' BQDO 

63 DATA IC,MC,OO,J , T,MK , W,G , JI , W, DD, 
EM, CL,MC ,V,W'BP QP 

64 DATA T , CJ ,W,T,O,V, I , T , MJ , I , LA,BM,R , 
B,U,PO'BLEP 

65 DATA EM,KO,MC, V, I , T,MJ , FF , JA , 0 , R,, 
U, PO, R, K'BMPQ 

66 DATA U, PN,Q,ON,ME, EM, OL, MC, Q,ME,MC , 
MO, I , T , Q, CO' BQNS 

67 DATA ME , EM,CP,M C ,V, I ,T,EI, V,LL,MC , 
MJ,M O, PA,W,GI'B RIU 

68 DATA MJ,PP,T,BG , V, W,T,J,W, S , W, T , EM, 
OK,MC, GI ' BNXU 

69 DATA T , I , V, W, T , CJ , OP , S , W, T , GA, R,,U, 
MA, S ' BJNT 

70 DATA L, Y,Q , NL,ME,JA, D, EM, OE,MD,V,W, 
T,CJ , OP,S 'BOMN 

71 DATA W, T , R,KG, S,I , T,R, ,S, J , T ,U,L O, 
R,B ' BHRM 

72 DATA U, JI,S , CL,T,U , JC ,R,C, U, JD , OO, 
J,T,Q,CO'BMXO 

98 FEBRUARY/MARCH '86 

73 DATA ME,V,J,T,MJ,NM,T,PO,EM,CL,MC, 
R, MI,U,JE , V'BPM Q 

74 DATA LL,MC,MJ,MO , PA,F, R, MO, EM, DN, 
MD, R, 00 , S ,LL,M C ' BSLS 

7 5 DATA GA, R, W,U , S , IG ,LI,! E ,L L,K A, F ,R, 
, KC, , U'BL PR 

76 DATA PO,KF,J O, EK,L A, M,EK,LA,G,EK, 
LA,ED,EK,LA , CD, OG' BUQU 

77 DATA PO,OI,LN, PI , H,MJ,M A, PA, BD,V, 
PM,H , MJ ,MG,PA , G' BSQV 

78 DATA Q, LF ,MF , EM, LH,MD,Q,LF,MF , EM, 
LD, MD,Q,MO , MF, EM,B TBW 

79 DATA LC,MD , V, H,T , Q,ME,MD , OG, PO,V, 
PL ,H, MJ , ME, PA ' BQWW 

80 DATA BL,KF,LB,K,Z,GJ,C,U,S,Q,JP,MF, 
EM, LF ,MD,V' BPJO 

81 DATA F , T,Q ,ME,MD , V,PK,H , MJ,MC , T,OF , 
Q, JK , MF, EM' BPUP 

82 DATA LE ,MD,II, II , II ,I I ,I I ,L J ,MM,MG, 
U, PN,Q, ON,ME, KG' BUTR 

83 DATA LI,K E ,LL,GA, DI,ON,J,T,DI , OJ , J, 
W,F,EJ,PP,Z'BQKR 

84 DATA GJ,B , U, LB ,IE,KG,KI,LJ,NC,MG,U, 
JD,L J,OA,MG, U' BSUT 

85 DATA JC,KE,KG,GA,Z,KA , K,KC,K,Q,PA, 
PP,R , KH,KA,MG ' BRWT 

86 DATA Q, BO, KL,V, B, NM, CJ , W, T , PJ , EM,, 
MA, R,, U' BLQT 

87 DATA JG,R,C,U,IL,KE,JG,MA, EA, PA ,CC, 
KC,, LB ,E,K' BPFV 

88 DATA GG,IM , OI,OA,I , T,PI,KE,IL , KF , 
IM,JB ,C, OG,JG,MG ' BTKX 

89 DATA IL,W,OC,Z , KF,C,GJ,D,U,C,EM,B, 
ME, GA, IK , EI ' BPNX 

90 DATA JI , EI , KG, S , KE,K F,II,T , PN,MK,T, 
PI , GI , KI , GI ,K K' BTTQ 

91 DATA GA,R , PE,KA,MF,Q,BO,KL , Q,OE,P P , 
CJ,AP ,MJ,B, PA'BSRR 

92 DATA E, MJ, C, T ,P D, U,IO, R,I,K A,MG,Q, 
80 , KL,Q , OE ' BOKR 

93 DATA PP , MJ,FD,PA,E , MJ,EM , T , PF , CJ ,B, 
U, IP , R, DC,K A' BRBS 

94 DATA MG,Q, BO,KL, Q, OE,PP , CJ ,AP,PA, 
PJ ,MJ, E,LA,PF , K' BSJU 

95 DATA K, K,K, Z , GJ,Q, U,K F,R,FC ,KA,MG, 
Q, BO,KL, V ' BNCT 

96 DATA B , NM, CJ ,W, T,PJ,R,GC , KA, MG,Q, 
80 ,KL , Z , KA, L ' BPIV 

97 DATA KC, BG, Q, PA, PP,R , JB,KA,MG,Q,BO , 
KL, R, L ,K A, CI ' BRUW 

98 DATA JJ ,L P ,N L, II , T,PK ,K E, IP , T , F ,K A, 
CI , EM,MB,M E, KA' BTXY 

99 DATA BE,IE,IP,KC,CI,R,NB,JJ,LP,H, 
II , T , PI , R,KA , OE ' BSQA 

100 DATA IP , PA , H, JN , LP ,H,MK, EM,MN, ME, 
GA, Z,R,KA,K G,I P ' BSUG 

101 DATA JN,LP,H ,MG, IP ,KF,I P ,MJ , PP ,T, 
B, DI , GA, R, , U' BPOG 

102 DATA LA,KF,PN, CJ ,H P ,K I,MJ , G, LA,C, 
OG,LA,K F , PO , PA, F 'B TYI 

103 DATA KC,CC , EM,H, MF,KC , I,KF,LA,T , D, 
Q,H K,MF,Q, EA' BQOI 

104 DATA MF, LA,E , II , T , PB,GA , MK,Q,EA, 
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MF,LA,E,OI,EM,BD'BSAK 

105 DATA MF,MK,Q,EA,MF,LA,F,OI,OI,EM, 
BD,MF , MK, Q,EA ,MF'BT QL 

106 DATA JA , OE,KA,E, R,LA,JN,,E , OI,II , 
T , PH,EM,BG ,MF'BQJL 

107 DATA LN,,E,CJ,AP,EI,KF , PN,CJ , IA, 
PA,BC,R,JE,U,JP'BR FM 

108 DATA GI,MJ, ,T,Q, DI,R ,L K,JN,,E,EM , 
HG, MF,R,BH ' BNWM 

109 DATA U,JP,GI , MJ , J,T,J,DI,R,KP,JN,, 
E,EM,HB , MF'BOBO 

110 DATA Z , PO,,E,GA, Z ,N O,,E , GA, R,, S , F, 
Y,KF'BIRE 

111 DATA JP,S , B,Y,R,CB,S,E,Y,R,HI , U,S, 
Q,CO , ME' BLCG 

112 DATA R,Q,S,E,Y,R , W,U,S,GA,R , X,EM, 
KB,MF,R'BKYH 

113 DATA IB,U , LH,R,DA,S,F,Y,KF,LH,S,E, 
Y,R,I,S'BLMI 

114 DATA B,Y,EM,OP,MF , R,CE,S , F,Y,R ,, S , 
J,T,R ' BJOI 

115 DATA X, S,B , Y,R , X,U,LH,S , E , Y,EM,OH, 
MF,S,F'BKDK 

116 DATA Y,R,PA,S,B,Y,R,IB,U , LH,S,E , Y, 
R,B , S 'BJWK 

117 DATA PM,H,R,CN, S,I,T ,K C,O,Q , CO, ME, 
MK,T,PK,R'BNYM 

118 DATA BO, U,L D,GA , JD,X , JC,JK,DB , Q, 
EP,FC,Q,DC,Q , FA'BRSO 

119 DATA EM,EB,FJ,EF,FC,FD,DP,,JD,X, 
BC , FD,JC,EI,EP,FC'BTGQ 

120 DATA FE,Q,EH,EB,EN,EF,Q,CI,DC,DB , 
Q,EC,EB,EM,EM,FD ' BTDI 

121 DATA CJ,Q,EP , FC,Q,BC,EM,JC,EP,EO, 
EH,Q,CI,DE,DB,CJ'BT EJ 

122 DATA DP ,,J D,X,EM , EF , FG,EF,EM,Q,CI, 
EG, EB, FD,FE,CJ 'BSI J 

123 DATA Q,DB , Q,CN,Q,DC,Q,CN,Q,DD,Q , 
CI , FD,EM ,EP,FH'BQBK 

124 DATA CJ,,JD,X,EG,EJ , FC , EF,Q,FE,EP , 
Q, FD,FE,EB,FC'BRJL 

125 DATA FE, , JD,BC,BM,FC , EF,EE , Q, Q, DA, 
DA,DA,DA,Q,JH ' BRWM 

126 D~TA LE , Q,Q,Q ,Q, FA , Q,FF , Q,EO , Q, ED, 
Q,EI,Q,Q'BMSM 

127 DATA Q, Q, Q,KK,BP,Q,DA , DA,DA,DA,Q, 
EC , EM,FF,EF,N'BQCO 

128 DATA,BC,JH,Q,EC , EB,EM,EM,FD, Q, Q, 
FC , EF,EN,EB,EJ 'BR EP 

129 DATA EO, EJ , EO, EH, DK,BD , ,F,Q,EG,EJ, 
FC,EF , Q, FE , EP 'B RQQ 

130 DATA Q,FA,EM,EB,FJ,Q,EB,EH,EB,EJ, 
EO, Q,,N,GE,EM'BQYI 

131 DATA GE,BE , IC,EF,IC,KA,GE,K,O,C,G, 
B,U , IK,B,F'BOMI 

132 DATA K,BJ,B,G,F,E,D,C,D,D,G,M,B,B, 
C,C ' BHYH 

133 DATA, B, B, B,B ,B, C,C , F,L , B , B , D, D,D , 
PP'BGEI 

134 DATA MA,AP,PP , PA,BP,PP,II , BP,PP , 
HI,BP,PP,ME,DP,PP,JA'BWMO 

135 DATA GA,OA,BK , HH,OA,BK,HP,PP , JD, 
OG,PP,MH,PH,LP,91 , CP 'BWNP 

136 DATA OP , PM, HP , PH,PO ,,H P,IA,HP,LP, 
PO,DP , PP ,PO,DP,P P ' BUEQ 

137 DATA PA,DP , OH,PI,BP,MD,PA,,,,,,,,, 
PP ' BGQM 

138 DATA, D, PP ,MA,H, PO,Q,H,PM,JI , BJ , PM, 
MO,HA,PO,GH'BQFQ 

139 DATA PP ,HM,H,PP,P A,OM,HH,PD,PA, CH, 
HP,PM,DP,NP,PO,B' BUHS 

140 DATA PP ,IA,,OP,,,HO,,,HO,,,HO,,, 
HO'BEJG 

141 DATA,, PO,, D, PP,lA , DP,OH,PM,8P,MD , 
PI , M,,' BKTI 

142 DATA,,, , ,D,MA, ,CP,PA, , NP,PI , D,JP, 
PM'BGPI 

143 DATA H,JP,OO,AP,JP,NO , AP,MP , LP,AP, 
T,HP,H , LI,HP ,' BRBN 

144 DATA BD, DP,,MH , JP , B, 0H,LO,,OL,LO, , 
GN, PM,,HM 'BNIM 

145 DATA PI,,R ,F A,B,PD , OA, ,,, ,,,,, 
' BANJ 

146 DATA,,,,,,,,,,,,,,, 1 8PXI 
147 DATA,AP,PA ,, HP,PM,BN,PP,PO , BN,PP, 

PP,BN,PE,DP,BO ' BSLR 
148 DATA PB,JP,,HL,NP,,DP,LO, ,, BM,HM,, 

I PO, I BICP 
149 DA'rA, PO,,, PO,, ,HM,GA,, ,NH, ,B,L, 

MA'BEKP 
150 DATA,Hl, , ,JO,, ,LO,,, PO,, ,HM,, 'BAQG 

(ENQ) 

TYPING TUTOR + WORD INVADERS ••i-- =-• Learn to use your keyboard quickly and 
,~ . properly. TYPING TUTOR starts with the 

'home keys' and automatically evaluates 
your typing performance, introducing you 
to new keys in many gradual steps as your 
skills develop. WORD INVADERS puts real 

lliiiiiiiiiiiiiiiiiir excitement into your touch typing practice 
while reinforcing proper typing techniques. 

"This Is the best typing tutor we have seen yet;****+" 
IN F0-64 

"Best typing tutor I've seen - Better than Mastertype" 
Microcomput er Courseware Evaluation 

"WORD INVADERS is f;:rntastlc" 
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 
simulat ion of flying under Instrument Flight 
Rules (IFR) In a single engine light plane. 
Realistic Instrumentation and aircraft per · 
formance. Plenty of thrills for pilots and 
non·pilots alike. 
"It is tremendous fun." Compute's Gazelle 
"It's a great program, and as a pilot I found ii to be very 

realistic. My brother, a current commercial pilot and a 
former Air Force flight Instructor with over 3,500 hours in 
military and civ ilian 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 

4E4i>ii:fil'! ~ Shipping and handling $.l.00 per llll/!l/!/IA1 

SOFTWARE Otd$r, CA rosldents add 6% tu•. W8 
P.O. Box 8277 San Rafae l, CA 94903 (415) 499 °0850 
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Spacedog 
Trainer 
Explaring Graphics 
and Sound on the 
Commodore 128 

T11e Commodore 128's man y ne,v 
BASIC 7.0 graphi cs , sound and logic 
commands make easy work of pro­
grams that wou ld require complex 
machine language:: routines and much 
PEEK.ing and POKEing on the Com­
mod ore 64. Space dog Train er demon ­
strates many of these nc,v commands , 
including GRAP ! UC. DRAW, PAINT, 
SPRITE, MOVSPR, BUMP, PRI T, US­
rNG, CHAR, DO WHILE, and SOUND. 

Spaccdog Trainer is a rocket pilot 
simulat or, tra ining you to be an aster ­
oid-belt Spacedog. Th ere arc no ''bad 
guys" to shoot or treasure to grab. 
Your only object is to take off from a 
launching pad on the surface of a light 
gravity planet oid and land again safe­
ly, either on the same pad or on the 
alterna te pad on the ot her side of the 
mo un tain. And whilc the::rc is so me 
spac e debri s r.o dodge , the:: chief <.liffl­
culty is the Oying itself. 

Unlike most rocket "simulator s," 
here you don 't merely wiggle your 
joysti ck to mo ve the rocket. The joys ­
tick only cont rols the maneu verlng 
rockets , changin g the way the ship 
points. The fire button con trols the 
main engine' s thru st, sending you in 
the dire ct ion you're pointing. And, 
just like the real thing. yo u 'll keep 
going in /bell direction until you ap­
ply an eq ual amount of thru st in tbe 
oppos ite dlr ectio11. ( Rcmem hcr that 
the planet oid's gravity wil l slightly af­
fect your flight pat h, too!) Natura lly, 
the re 's a limited supply of fuel avail­
able. 

You will ne ed a joystick plugg ed 
into port number two ( closest to thc 
on/off sw itch ). 

How the Program Works 
Th e best way to de scrib e Spaccdog 

Trainer and the new BASIC 7.0 co m­
mands used in it is to go through the 
program 's lunusual instr uc tion s line 
by line. 

Line I 00 jump into grap hic modi.:, 

100 FEBRUARY/MARCH '86 

clear s the scree n, and then comcs 
back to the text sc reen . This moves 
BASIC ancl avoid s a little bug in calling 
function s from grap hic mode . 

Line 1 20 clears the screen . ·11,e 
zero indicatc s thi.: regula r text scn :i.:n; 
ot her param cc1..:rs co uld bc used to 
clear the differelll graphic sc ree ns. 

Llne 140 changes the scree n back­
gro und to black . ( The equiv alent 
com mand for the 64 would be POKE 
5328 1,0 ). Note that the zero stand s 

HY BRUCEJAEGl!R 

for the backgr o und , :rnd th e o ne 
stands for the co lor black , unlik e the 
64 where black was zero. Why the 
change? lf you'll look at your key­
board , e ith er on the 64 or the 128. 
you'll notice that ''b lk" is pr inted on 
the " I " key-not the "O" key. 

Line 150 select s the colo r medium 
gray ( or gray 2) for the high -resolu ­
tion graphics foreground color. 

Line 160 and Line 170 set the two 
ex tra multi co lor mode co lors to red. 
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Spacedog uses regular high-resolution 
mode , which doesn 't access these col­
ors, but for a special "crash" effect I 
switch to multicolor mode . 

Line 180 changes the screen bor­
der to b lack. 

Line 190 controls th e cha racter 
color. And , in case you're wondering , 
there is a CO LOR 6,X that controls 
the background color in 80-co lumn 
mode. 

Line 280 is noth ing new to the 128 , 
but if you're tired of writ ing out 
X = INT (RND( l ) •X) + I every time 
you want a random numb er, just de­
fine it as a function like this. TI1en, if 
you want a random numb er between 
one and ten , just write X = FNR( 10). 

Lines 360-380 print an introdu c­
tory screen , using th e new co mmand 
CHAR to locate the te.xt. While CHAR 
was primarily intended for printing 
text on high-resolution sc reens (hur­
ray!), it can also be used , as shown 
here, to ''p rint at" a certain location 
on the sc reen . 

Note th e three figures following 
each CHAR. The first tells CI lAR what 
color sourc e to use , eac h of which 
can be se t with the COLO R com­
mand. (In standard text mode , onl y a 
zero , referring to the cu rrent cursor 
color , is lega l.) The second and third 
parameter s are the horizontal ancl 
vertica l coordina tes you wish to print 
at. Followin g these coordinates is th e 
actual string to print. Optiona lly (as 
in line 360 ). yo u may follow the string 
with a one or zero to indicate wheth· 
er or not you wis h the string to be 
printed in reverse. 

Line 390. Rememb er the famous 
" JOO GET AS: lF AS="" THEN 100" 
loops? We don 't need th em anymore! 
GETKEY, as opposed to GET, will 
wa it until a key is pre ssed. 

Line 430 returns the value of joys­
tick numb er one. A ze ro is returned if 
the Joystick Is untouch ed, a value of 
one if it is pre sse d forward, a value of 
two for upp er right , and so on clock­
w ise around the joystick. If the fire 
button is pre ssed, 128 is aclded to the 
value s returned by the JOY(x) fun c­
tion . 

Line 460 . The first param ete r , "2 ," 
tells the 128 that I want a high-re so lu­
tion screen split with a standard text 
screen. The second parameter, "1," 
indicat es that I want the sc re en 
clear ed; a ze ro would have meant 

Your object is to take 
off from a launching 
pad on the surf ace of 
a light-gravity 
planetoid and land 
again safely. 

leave the screen as is. The third pa­
rameter ( 24) is the number of stan ­
dard text lines I want use d by the 
hi gh-reso luti on bit map . ln o th er 
words , I will have a high -reso lution 
sc reen with one line of standard tex t 
at the bottom . 

Line 480. You can use the DRAW 
command to draw e ith er a single 
point or a strai ght line becwe::en two 
pointS . To plot a sing le poim at co ­
ordinates X,Y (wi th the point 0 ,0 at 
the upper left of th e sc reen ), the syn­
tax is DRAW I co lor source] , Xcoor<l, 
Ycoord . The color sources that work 
in high-resolution mod e are zero 
( background co lor ) and one (fore­
ground co lor ). Note that ORA Wing a 
point or a line by using the same co l­
or as the background is essentially the 
same as erasing it. 

Lines 47 0 -490 in Spacedog ran­
domly draw one-pLxel "stars· · or "me­
t eo r s" in the sky. ( Remembe r , 
FNR(320) ret urn s a rand om number 
between 1 and 320; . since the I 28's 
horizontal resolution in high-reso lu­
tion mode is mea sured from O to 3 19, 
1 merely subtract one from that num­
ber to get the correct range .) The r es­
olution in the vertica l (Y) dir ec tion is 
measur ed from O co 199, with zero at 
the top of the sc ree n. I lim ited my 
random Y dir ectio n to I 40 , as I didn 't 
want to draw ''s tars" in the mountain . 

The syntax for drawing a lin e is 
ORA W [ color source ],X,Y TO X2,Y2. 
TI1e first X,Y pair is the coordinat e of 
the start of the line , w hile X2 and Y2 
refer to the end points of the line. 
(Sec line 670, which draws a line 
across the bott om of the sc reen.) 

Line 61 O. Here's something you 
co uldn't do before! In this exa mple , 
variable OY (stands for "Old Y") re­
members the pr ev ious Y coor dinate 

in my mountain-drawing routine. lf 
OY, the o ld coordinate , is eq ual to the 
newl y se lec ted Y, the variable KT 
(stands for "Keep Track") is incre ­
mented by one. If they 're not eq ual 
(ELSE), variab le KT is zeroed. With out 
the hand y ELSE statement , you'd havc 
to do it something like this: 

6 10 IFY = OY THEN K.T=KT + J 
620 IF Y<> OY TIIEN KT= 0 
Line 670 draw s a line across th e 

bottom of the screen, as previou sly 
discussed. 

Line 680 fiJls in the area between 
the jagged mountain and the line at 
the bottom of the scrcen with a so lid 
color. The first number following the 
PAINT command is the co lor sourc e, 
as you're probab ly expecting by now. 
Th e next two number s ar c the X and 
Y coordi nat es of whcr c you want th e 
painting to begin. PAlNT will then be ­
gin co lori ng in the screen from th is 
point , stopp ing only when it reache s 
the sc re en bor der s ( of co ur se), or an­
other p ixel of tbe same cotor source. 
In high-reso luti on mode , there is ef­
fectively on ly the foreground source 
to contend with, bu t in multicolor , 
low -resolution mode , you'll have to 
pay more attention to your colon;. 

PAI T ac ts just like pouring some 
rea l paint into a co ntainer . If there's 
the slight es t hol e, it will escape. If my 
mountain's pixels hadn 't all touched 
one another , the "pa int" would hav e 
escaped , filling up th e entire screen. 
You must be sure your borders :lre 
tight before ca lling PALNT. 

l.ines 830-840 build a curso r-co n­
trol string with a "home" character 
followed by 24 "curso r down" cha r­
acters. Thi s was to make it easy to 
print o n that bott o m line of th e 
mixed-mode screen that l reserved in 
th e GRAPHIC statement. 

Line 920. The I 28 support s eight 
spritcs, numb e::red one to eight. To 
place a sprit e anywhere on the 
screen, s impl y ca ll 1\IIOVSPH 
(sprit e# I, Xpositi on ,Yposition. No 
mor e PEEKing and POKEing and 
AN Ding and ORing! 

Line 95 0. BUMP( I ) returns a value 
if one sprite touches "b ump s into" 
another sp rit e. BUMP(2 ) ret urn s a val­
ue if a sprite touches any characters 
or pixels on the screen. Calling the 
BUMP(x) function r ese ts it; that 's 
what I'm doing in line 950 . 

To tell which sprite s are "b ump · 
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ing," look at the vaJue returned. 1l1e 
bit po sit ion s zero to seven relate to 
the spr ilt: numbers one to eight. A 
8UMP(2 ) value of four , for example, 
would indicate that sp rit e numb t:r 
three has just collided with a pix el. 
(The number four in binary is 
00000 I 00. The third number from 
the right is ' l " or "on"; therefor e 
sprite number three has hit some­
thing .) 

Line 1070 and line 142 0. \X'ow , 
what 's this? Loo ks like PASCAL­
lemme o ut of here! Actually , the DO 
UNTIL statement (Rnd its bro ther , DO 
WH ILE) are very easy to understand . 
In thi s case , the computer execute s 
every line between the DO statement 
in line l 070 and the LOO P statement 
in line 1420. ll wiJI co ntinue to c.x­
ecu t c these statements UNTIL 
BUMP(2 ) returns a non-zero value. I 
cou ld just have easily-and perhap s 
more under standably - have used th e 
statement 10 7 0 DO WH I LE 
BUMP(2) = 0. Ju s t lik e FOR/NEXT 
loop s, DO loo ps ma y be nes ted inside 
one another. And if you wish to leave 
a DO loop before the UNTIL or 
WHILE condition has been met , th e 
statement EXIT will se nd you co th e 
first lin1.: followin g the LOO P state · 
ment. 

Line I 770. This co mmand is used 
to te ll th<.: co mput e r eve rythin g abo ut 
an indi vidua l sprite , exce pt where t0 

put it (w hich is w her e MO VSPR 
com es in ). And don 't worry , as you 
can te ll by the pr ec eding lin e 1760, 
you don't hav e lO repeat all those 
parameter s every tim e! The SPRITE 
param eter s, in o rd e r from left to right , 
are: 

I. The sprite numhc:r , from one to 
eight. 

2. A value of zero or one, telling 
whether or not the sprite is on or off. 

Th e follow ing parameters an : op ­
tional , and ha ve default values: 

3. The sprite 's co lor , a numb c:r 
from I (b lack ) to 16 ( light gray). 

4. The sprite's priori ty over screen 
data . A zero here mean s the sp rit e is 
to be in fr on t of obj ec ts on th c 
sc reen . No te that the sprit es' priorit)' 
over <>ne an oth e r is s till determined 
by their numb er ; spr ite numb er one is 
in front of sprite num ber two, and so 
on. 

5. A zero he re mean s the sprite is 
th e normal size in th e ho rizo ntal (X ) 
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direction ; a one mean s th e sprite is 
ex panded hori zo ntally. 

6. A ze ro here means th e sprit e is 
the norma.l s ize in th e vc rti c:il (Y) di · 
rc c tion; a one means the sprite is ex ­
panded vert ically. 

7. A zero hcr e mean s th e sprite is 
displayed in the standard bitmap 
mode ; a one means th e sprit e is dis­
played in the multi color mode. 

Line 19 10 and Line 1970. A full 
di sc uss ion of the very powerfu l 
PIUNT USING command would. like 
mo st of tJ1e new command s I've men­
tioned so briefl y, merit a full article 
in itself. ln a nutsh ell, PRINT USING 
allows you to forma t your output , be 
it number s, alpha charac ters or dol ­
lars and cents , exactly /be way yo u 
wcmt it. Look at line 1970 . l wanted 
the perc ent age of fuel remaining to 
be displayed with one figur e to the 
right of the dec imal point . The print· 
using string ''II##. # " rese rves three 
figures to the left of the decimal 
po int , and one tO th e right. lf l were 
printin g do llar s and ce nt s figure s 
from S 1000 on down , I co uld use "S 
#### .## ". 

Lines 20 l 0 -2 J 80 are th e sound 
routin es. VOL (s hort for VOLUME) is 
used ro se t th e vo lum e, anyw here 
from O to I 5. Th e SOUND statement 
itself, likt: th e SPlUTE stat emen t, has a 
se rie s of mandatory and optiona l pa ­
rameters: 

1. The vo ice number ( one , two or 
thr ee). 

2. Th e fr equency value (0 to 
65535!). lf you don 't care ro look up 
frequenc y values for ever y nut<.: in a 
so ng , rem emb er that the SOU 10 
s tatem e nt ,vas design ed for just 
that - sounds. The 128 has a ve ry 
powerful PLAY comman d that reads 
English (or should I say Italian ?) type 
note s. 

3. Duration of so und . Any value 
from O (s horte st ) to 32 767. The fol­
lowing paramet ers are op tiona l and 
have default values : 

4. Th is po sition designate s the step 
direction if you're using swee p (se­
lec ted later ) to sw eep ber,.,;ccn th e 
frequency selec ted above and a lowe r 
frequen cy. 

0 = Inc rement the frequency 
upward 
l = Dec rement the frequency 
downward 
2 = Osc illate the freq uency up 

and down. 
5. MlN is th e minimum frequ ency if 

you 're using swee p. 
6. SV is th e step value o f the swee p , 

any numb er from O to 32767. Zero 
( the default value) indicate s that you 
don 't des ire the sweep . 

7. Waveform. There are four wave-
form s availab le: 

0 Triangle wavefo rm 
I Sawtooth waveform 
2 Vari able pul se 
3 Whi te no ise ( what 1 used for 
my rocket so und s) 

8. Pulse width . TI1is designate s the 
width of the variabl e pulse waveform 
( if sc lcc tecl ). 

The very be st wa y to really get the 
hang of th e SOUND co mm and is tO 

gel in ther e and play with differcnt 
valu es. 

Lines 2260-2910 contain th e data 
for th e eight different ship spri tes 
used . ( One sp rit e is used for each of 
the e ight dir ec tions a ship could face; 
the pr oper sprit e is se lec ted in lines 
I 120 - 1220 , and " turned on" in line 
1230. ) 

The Commodor e 128 has several 
new methods of sprite definit ion. 
With SSHAPE, you ca n draw a pi ct ure 
on the high -reso luti on screen with 
the DRAW, CIRCLE, BOX and PAI T 
command s, and then read it into a 
spr ite . Or, you can enter sprite defini­
tion mode by t)•ping SPRDEF, and an 
entire sub-progr am built into th e 128 
will he lp you de sign sp rite s! (So rt of a 
sprite operat ing sys tem!) BSA VE will 
save your sprite data on disk , ready to 
be HLOADcd by your pr ogram. 

I used th e "o ld'' meth od of data 
sta tement s her e, because it's th e mos t 
pra c tical for maga zine reprodu c tion. 
If you want , you may save and run the 
program once ( to POKE the sprites 
into memory ) and th en , in direct 
mode , type : 

BSAVE " DOGS PRITF.S".BO,P35 84 
TO 4096 
Then yo u can ge t rid of all those 

data statements. ln direct mod e, type: 
DELETE 229 0-29 10 

TI1is de le tes all th e now unnece ssary 
lines. 

Now add one more line: 
2290 BLO AD " D0G SP IU -
TES",1JO,P358 4 TO P4096 
Resave the pro gra m. 
Lines 2920-2 960 aren't conn ec ted 

to th e res t of the prog ram. Type RU 
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29 20 to see a display of all t:ight 
sprit es across the screen. By now , you 
shou ld under stand how the MOVSPR 
command in line 295 0 does this. 

I realize that some of these expla­
nation s have been rudimentar y, bur 

Spacedog Train er uses so many new 
BASIC 7.0 statements that tO do jus­
tice to some I wou ld have had co ig­
nore others. Play around with the 
program: exp eriment with changing 
the sound param eters, use tht: graph-

ics command s to draw some more 
obstacles in th e sky, try using CHAR 
to print text on the high-resolut ion 
scrt:en itself. ·n1c best way to familiar­
ize your self w ith the new comma nds 
is to use them . DI 

Before typing this.program: read ''How to Enkr Programs.•· 

Spacedog uainer 

100 GRAPHIC 1,1 : GRAPHIC 0 
120 SCNCLR 0 : REM CLEAR SCREEN 
130 PRINT CHR$(14) : REM 

UPPER/LOWERCASE SET 
140 COLOR 0,1 : REM SCREEN BLACK 
150 COLOR 1,13: REM 1 GRAY 
160 COLOR 2,3 REM 2 RED 
170 COLOR 3 , 3 REM 3 RED 
180 COLOR 4 , 1 REM BORDER BLACK 
190 COLOR 5 , 8 REM CHARACTERS YELLOW 
200 
210 FOR X = l TO 8 : REM 

DIRECTIONS 
220 : READ XD(X) , YD(X) 
230 NEXT 
240 
250 DATA 0,-1, 1,-1, 1,0, 1 , 1 
260 DATA 0 , 1 , - 1 , 1, -1,0 , - 1,-1 
270 
280 DEF FN R(X) = INT(RND(l)*X)+l 
290 X=RND(- TI) 
300 
310 GOSUB 2260 REM READ SPRITES 
320 GOSUB 2210 REM ALL SPRITES 

OFF 
330 
340 REM INTRO SCREEN 
350 GOSUB 2210 : REM TURN ALL 

SPRITES OFF 
360 CHAR 0,12,6, " [SHFT S,SHFT P, 

SHFT A, SHFT C, SHFT E, SHFT D, 
SHFT O,SHFT G) (SHFT T , SHFT R, 
SHFT A,SHFT l , SHFT N, SHFT E, 
SHFT RJ 11 ,l 

370 CHAR 0 , 8,9, " ( [SHFT D) 
ON' T HIT THE METEORS!) ", 0 

380 CHAR 0 , 9,12 ," [SHFT N]OVICE OR 
(SHFT E]XPERIENCEO? " 

390 GET KEY A$ 
400 IF A$<> 11N11 AND A$<> 11E11 THEN 390 
410 FF=2 . 5 : IF A$= " N" THEN FF=l.5 
420 CHAR 0 , 9 , 12 , " lSHFT P)RESS (RVS , 

SHFT F , SHFT l, SHFT R, SHFT E, RVOFF) 
WHEN READY." 

430 IF JOY(l)<l28 'THEN 430 
: REM WAIT FOR FIRE BUTTON 

440 
450 REM DRAW SPACE DEBRIS 
460 GRAPHIC 2,1 , 24 : REM SPLIT-SCREEN 
4 70 FOR X = l T,Q, 20*FF 
480 : DRAW l , FN i(320)-l , FN R(140) 
490 NEXT 
500 

510 REM DRAW ASTERSCAPE 
520 Y=l65 : YU=l55 : YD=l77 
530 FOR X = 0 TO 319 
540 IF (X>40 AND X<60) THEN LPAD=Y 

: GOTO 650 REM LEFT PAD 
550 IF (X>240 AND X<260) THEN RPAD=Y 

: GOTO 650 : REM RIGHT PAD 
560 IF X>60 AND X<l60 THEN YU=50:YD =Y 

:YY=-1: GOTO 590 : REM LEFT 
MOUNTAIN 

570 IF X>l59 AND X<240 THEN YU=Y 
:YD=l77:YY=l: GOTO 590 
: REM RIGHT MOUNTAIN 

580 OY=-1: GOTO 600 : REM 
REST 

590 OY==INT(Y) 
600 Y = Y+FN R(3) - 2 
610 IF Y=OY THEN KT=KT+l 
620 IF KT>2 THEN Y=Y+YY 
630 IF Y>YD THEN Y=YD 
640 IF Y<YU THEN Y=YU 
650 DRAW l,X,Y : REM DRAW D0T 
660 NEXT X 
670 DRAW 1 , 0,188 TO 319,1 8 8 

: REM BOTTOM LINE 
680 PAINT 1 , 0,187 : REM FILL IT ALL IN 
690 
700 REM DRAW LAUNC~ING/LANDING 

PLATFORMS 
710 LPAD=LPAD-4 : RPAD=RPAD- 4 
720 DRAW 1 , 40 , LPAD TO 60 , LPAD 
730 DRAW 1,40,LPAD TO 40,187 
740 DRAW 1 , 60,LPAD TO 60,187 
750 DRAW 1 , 240,RPAD TO 26 0 , RPAD 
760 DRAW 1 , 240 , RPAD TO 240,187 
770 DRAW 1,260,RPAD TO 26 0 ,187 
780 ,: 
790 REM ADJUST PIXEL COORD1NATES TO 

SPRITE COORDINATES 
800 LPAD=LPAD+44 : RPAD=RPAD+44 
810 
820 REM BUlLD CURSO~ POSI TIONING 

STRING 
830 CU$==CHR$(19) 
840 FOR X = 1 TO 24 

: NEXT X 
850 
860 REM POSITION SHIP ON PAD 
870 XP=71 : YP=LPAD 
880 REM TURN ON SPRIT E#l (UPRIGHT 

SHIP) 
890 S=l : GOSUB 1730 

•900 REM MOVE UNSEEN SPRITE~ HERE T00 
910 FOR J = l TO 8 
920 : MOVSPR J,XP,YP 
930 NEXT 
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940 
950 X=BUMP(2) 

REGISTER 
960 

REM RESET BUMP 

970 REM WAIT FOR LIFTOFF 
980 SCNCtR 0 : REM CLEAR SCREEN 
990 FUE L=l00 : FTIME=0 : OS=S 
1000 XF=0 : YF=0 : F=l: Jl = l RS=0 
l010. M$=" (SHFT WJ A.ITI NG" 
1020 GOSUB 1800 : REM UPDATE INFO 

DISPLAY 
1030 IF JOY(l)<l28 THEN 1030 

: REM WAIT FOR FIREBUTTON 
10 40 TI$ =" 000000 11 

: YP=YP- 4 
~ : MOV$PR S ,X P., YP 

105(.:l 
1060 REM ROCKET MOVEMENT ROUTINE 
1070 DO UNTIL BUMP(2) : REM REPEAT 

UNTIL SHIP HITS SOMETHING 
HJ80 J=JOY (1) : REM JOYSTICK 
1090 TH=0 : IF J) l 27 THE~ TH=l 

: J =J - 128 
1100 IF J =0 THEN J =Jl: GOTO 1240 
1110 OS=S : Jl=J : REM REMEMBER OLD 

STUFF 
1120 ON J GOSUB 1150 , 1160 , 1170 , 1180 , 

1190 , 1200 , 1210,1220 
1130 ' GOSUB 2080 REM MANEUVERING 

ROCKETS SOUND 
1140 GOTO 1230 
1150 S= l RETURN: REM UPRIGHT SHIP 
1160 S=5 RETURN,: REM UPPER/R I GHT SHI P 
1170 S=4 RETURN: REM RIGHT SHIP 
1180 S=8 RETURN:REM LOWER/RIGHT SHIP 
1190 S=2 RETURN:REM DOWN SHIP 
1200 S=7 RETURN:REM LOWER/LEFT SHIP 
1210 S=3 RETURN:R EM LEFT SHIP 
1220 S= 6 RETURN: REM UPP ER/L EFT SHIP 
1230 GOSUB 1730 : REM TURN ON 

SELECTED SPRITE 11S 11 

1240 REM MORE THRUST? 
1250 IF FU<=0 THEN 1310 

: REM NO FUEL ! 
1260 IF TH=0 THEN 131~ 

: FI RE BUTTON NOT PUSHED 
1210 REM THRUST IN DIRECTION XD(J) , 

YD(J) 
1280 FO=FU- FF: IF FU<=0 THEN FU=0 

: REM USE E'UEL 
1290 XF=XF+XD(J)* . 3 : YF=YF+YD(J)* . 3 

: REM CHANGE HOR., VER. FORCES 
1300 GOSUB 2010 : REM ROCKET SOUND 
1310 YF=YF+ . 03 : REM GRAVITY! 
1320 XP=XP+XF : YP=YP+YF 

: REM CHANGE HOR., VE,R. POSI'l'IO N 
1330 REM BOUNDARY CHECKS 
1340 IF YP<50 THEN YP=50 
1350 IF XP<24 THEN XP=24 
1360 IF YP>2 44 THEN YP=244 
1370 IF XP>337 THEN XP~337 
1380 REM MOVE ROCKET 
1390 MOVSPR S , XP,Y P 
1400 M$=" (SPACE?) " : IF FU<=0 THEN 
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M$=" (SHFT N]O (SHFT F)UEL " 
1410 GOSUB 1800 : REM UPDATE TEXT 
1420 LOOP 
143 0 REM END OF ROCKET MOVEMENT LOOP 
14 40 
1450 REM COLLISION (SAFE LANDING OR 

CRASH) 
146 0 RS=0 
1470 I F ( XP>63 AND XP<78)A ND 

ABS ( YP-LPAD ) <3 THEN 1590 
:REM POSSIBLE LPAD LANDING 

1480 IF(XP>265 AND XP<278)AND 
ABS(YP - RPAD)<3 THEN 1590 
:REM POSSIB LE RPAD LANDING 

1490 REM CRASH! 
1500 COLOR 4 , 3 : REM RED BORDER 
1510 SPRITE S , 1 , 3 : REM SPRITE RED 
1520 GRAPHIC 3,0 REM EVERYTHING 

ELSE RED! 
1 530 GOSUB 2130 : REM EXPLOSION 

ROUTINE 
1540 GRAPHIC 2 , 0 , 24 : PRI NT CHR$(147) 
1550 COLOR 5 , 11 : REM LT RED 

CHARACTERS 
1560 PRINT CU$" (SPACE3 , SHFT C , SHFT R, 

SHFT A,SHFT S , SHFT HJ ! (SPACE3 , 
SHFT P J RESS ISHFT F , SHFT I , 
SHFT R,SHFT EJ TO PLAY 
AGAIN. "CHR$ (19) 

1570 RS=l : GOTO 1690 
1580 
1590 REM POSSIB LE GOOD LANDINGS 
1600 REM IS SPEED TOO HIGH? 
1610 IF XF)l OR YF>l THEN 1490 

: REM CRASH! 
1620 REM SHIP UPRIGHT FOR LANDING? 
1630 IF S<>l THEN 1490 REM CRASH! 
16 40 COLOR 4 ,6 : REM GREEN BORDER 
1650 SCNCLR 0 
1660 COLOR 5 , 8 : REM YELLOW CHARACTERS 
1670 PRINT CU$"{SPACE3 , SHF'r M, SHFT A, 

SHFT D, SHFT EJ [ SHFT I , SHFT T] 1 
LSPACE2 , SHFT PJRESS {SHFT t , 
SHFT I , SHFT R, SHFT E) 

TO PLAY AGAIN." CHR$(19) 
1680 RS=2 : MOVSPR S , XP, YP- 2 : YP=YP- 2 
1690 IF JOY ( l)>=l28 THEN 1700 

: ELSE 1690 : REM WAIT FOR 
FIREBUTTON 

1700 SPRITE S , 0 : COLOR 4 , 1 
1710 IF RS=l THEN 860 : ELSE 880 
1720 
1730 REM SPRITE SETTING ROUTINE 
1740 REM SPRITE " S" DETERMINED 

LAST DIRECTION CHANGE 
1750 MOVSPR S ,X P , YP : REM MOVE 

CURRENT POSITION 
1760 IF OS THEN SPRITE OS, 0 

: REM TURN OFF OLD SPRITE 
17 70 SPRITE S ,l, 8 , 0 , 0,0 ,0 

: REM TURN ON NEW SPRITE 
1780 RETURN 
1790 



liAfflE PROliRAffl5 SPACE DOG TRAINER 
1800 
1810 
1820 

1830 

1840 

1850 
1860 

1870 
1880 
1890 

1900 
1910 

1920 
1930 
1940 
1950 
1960 
1970 
1980 

19~0 
-2000 
2010 
2020 
2030 
2040 
2050 
2060 
2070 
2080 
2090 
2100 
2110 
2120 

,2110 
2140 
2150 
2160 
2170 

2180 
2190 
2200 
2210 
222,0 
2230 
2240 
2250 
2260 
2270 
2280 

2290 
2300 
2310 
2320 
2330 

REM UPDATE 
P~INT 1CU$ ; 
COL0R 5, 13 
Cf,jAR~CTJ:'l.RS 

TEXT INFORMAT!ON 
REM POSITION CURSOR 

; ,REM Ml:JD G,RJ, Y! 

PRI NT M$ ; : REM PRINIU CORRENil'· 
MESSAG'E 
PRlNT CHR$ ( 18) ; : REM TURtf 'ON 
REVERSE MOOE 
PRINT TAB(l2) " [SHFT D]ORATION :"; 
PRINT CHR$(146) ; : REM REVERSE 
OFF 
PRINT II II ; : REM SPACE 
COLOR 5,8 : REM YELLOW CHARACTERS 
IF M$~" [SHFT W)AI~ING " THEN 

;~$: ": .:~1;~~HT$ (TI$'f ·4) \ i ~111il:11/~/j1~' 
PRINT u§ING qlf#f "; BT~ ~ 
: REM FL1GHT TiME 
PRIN!J' ,, "; CHR~ (18) ; 
COLOR 5 , 13 : REM MEO GRAY 
PRINT " [SHFT F}UEL:"; 
PRINT CHR$(146) ;" %"; 
COLOR 5 , 8 : REM YELLOW 
PR I NT l) S I NG II ill 4. # " ; E' U ; 
PRINT CHR$ (19) : REM HOME CURSOR 
(AVOID SCROLLING) 
RETURN , . 
REM ROC~ET S0'UND ROUT'!'NE 
VOL 15 : T=30 , 
SOUND l , 62~0,~ , 0,0 , 0 , 3 , i 
SOUND 2 , 5300,T , 0 , 0 , 0 , 3 , 0 
SOUND 3 , 52~0 , T , 0 , 0 , 0 , 2 , 0 
RETURN 

REM MANEUVBRlNG ROCKETS 
VOL 5 : T=20 
~OUND 1,50000 , T , 0 , 0 , 0 , 3 , ~ 
RETURN ~ 

1-'hl. ~ ~"'ff'"""""'· 
RIM EXPtOSION ROUTINE 
FOR X=l5 TO l S~EP -1: VO~ X 
SOOND 1,90,FN R(l0)+10 ,r, 0 , ~ , 3 , 0 
SOUND 2 , 200 , FN R(10)+10 , 0·, 0 ,0, 3 , 0 
SOUND 3 , 1120 , FN R(l0)+1~ , 0 ,0,0, 3, 
0 
NEXT : RETURN 

1)1:?.'.1'.:~i:::··~ 
REM SET UP SPRITES 
IF PEEK(3584)=48 THEN RETORN 
: REM ALREADY IN MEMORY! 
FOR X = 3584 TO 4095 
: READ A 
: POKE X,A 
NEXT X 
RETURN 

2340 . 
2350 DATA 48 ,0, 0 ,1 20 , 0 , 0 , l20 , 0 ,0 
1360 DAT~ 120,0 1 0 , 20 4, 0 , 0 , 132 , 0 , 0 
2370 DATJ>i 0/,0,0,0 , 0 , 0 , 0 , 0 ,0 
2380 ~AT.A 0,0 , 0 , 0 ,0, 0 , 0 , 0 ,0 
2390 DATA 0 ,0, 0 ,0, 0 , 0 , 0,0,0 
2400 DATA 0 , 0 , 0 , 0 , 0 , 0 , 0 ,0, 0 
2410 OATA 0, 0 , 0 , 0 , 0 , 0 , 0,0 , 0 
2420 DATA 0 , 132,0 , 0,204 , 0 , 0,1 20 , 0 
2430 DATA 0 , l20,0,0 , l20 , 0 , 0 , 48 , 0 
2440 DATA 0 , 0 , 0,0 , 0 , 0,0 , 0 , 0 
2450 DATA 0,0 , 0,0 , 0 , 0 , 0 , 0 , 0 
2460 DATA 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 
247~ DATA 0,0,0,0,0,0,0,0 , 0 
2480 DATA 0 ,0,0, 0 , 0 , 0 , 0 , 0 ,0 
2490 DATA 0,0,6, 0 ,0,124,0,0,248 
2500 DATA j ; ~ , 1~4 ,0, 0 , 6 , ~ , 0 , 0 
2510 DATA 0 , 0 , 0 , 0 ,0,0, 0 , 0 , 0 
2520 DATA 0 , 0 , 0 , ij , ~ , 0 , 0 , 0 , 0 
2530 DATA 0 , 0 , 0 , 0 ,0, 0 , 0 , 0 , 0 
2540 DATA 0 , 0 , 0,0 , 0 , 0 , 0 , 0 , 0 
2550 DATA 0 , 0 , 0 , 0 , 0 , 0,0 , 0 , 0 
2560 DATA 0 , 0 , 0,192 , 0 , 0 , 124,0 r 0 
2570 DATA 62,0,0,124,0,0,192,0,0 
2580 DATA 0 , 0 , 0,0 , 0 , 0 , 0 , 0 , 0 
2590 DATA 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0,0 
2600 DATA 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0,0 
2610 DATA i ,0, 0,0 ,0, 0 ,0,0,0 
2620 D~JA 0, ~ ,0, ~ ,0,0,0,0,0 . 
2630 DATA 0 /0 ,0 ,,0,7,0,0,15,0 ' 
~6 40 DATA 0,254,0 , 0,12 ,0,0,12,0 
2650 DATA 0,12 , 0 , 0 , 0,0,0 , 0,0 
2660 DATA 0,0,0,0,0,0,0,0,0 
2670 DATA 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 
2680 DATA 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 
2690 DATA 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 
2700 DATA 0,0,0,0, 0 , 224,0,0,240 
2710 DATA 0,0 , 127,0,0,48,0,0 ,4 8 
2720 DATA 0,0,48, 0 , 0,0,0 , 0,0 
2730 DATA 0,0,0,0,0,0 , 0 , 0 , 0 
2740 DATA 0,0 , 0,010 , 0,0,0 , 0 
2750 DATA 0,0,0,0,0,0,0,0,0 
2760 DATA 0 ,0,0,0,0,0, 0 , 0 ,0 
2770 DATA 0,0 , 0 , 0,0,0,48,0,0 
2780 DATA 48,0 , 0,48,0 , 0 ,l27,0,0 
2790 DATA 240,0,0,224 , 0 , 0 , 0 , 0 , 0 
2800 DkTA 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 
2810 DATA 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 
2820 DATA 0 ,0, 0 , 0 , 0 , 0 , 0 , 0 , 0 
2830 DATA 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 ,0 
284~ DATA 0 , 0,0,0,0,0,0 , 12,0 
285~ pAT A 0,12,0,0, 12 ,0, 0 ,254,0 
2860 DATA 0, '15,0,0,7, 0 ,0,0,0 
2870 DATA -0,0,0,0,0,0, 0 , 0,0 
2880 DATA 0.,0,0, 0 , 0 , 0,0,0,0 
2890 DATA 0 , 0 , 0 , 0 , 0 , ~ , 0 , 0 , 0 
2900 DATA 0 , 0 , 0 , 0 ,0, 0,0 , 0 , 0 
2910 DATA 0 , 0 , 0 , 0 , 0,0 , 0 , 0 
2920 REM DISPLAY ALL SPRITES 
2930 FOR X=l TO 8 
2940 SPRITE X, 1,4 
2950 MOVSPR X, 40+X * l0 ,1 00 
2960 NEXT: END 
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Cryptogram 
for the 
Commodore 64 

When l first got my Commodore 
64, I spent hour s doin g neat tricks 
and d es igning clever little game s. 
While this impr esse d my four and sLx 
year-o ld sons, it had a rever se effec t 
on my peers--my fellow high sc ho ol 
teachers. "You 're just writing gam es?'' 
came th e incredulous response to my 
presentation s. I should be doing 
something "educat ional" with my m:1-
chine . 

Crypt0gram is th e answer to my 
critic s. It's so educationa l I used ii in 
my ninth-grad e classroom. It fit righc 
in with th e code and cipher unit in 
the grammar boo k. And, "It teaches 
kids about the symbolic ,tnd arbirrar y 
nature of languag e," I sm ugly an­
nounced in the teac hers' loung e. " I've 
never seen th em work so hard ." Whar 
I didn 't tell them is how much fun 
that "wo rk " was. 

The spur that got me workjng o n 
Cryptogram was a problem I had had 
to deal with for years in th e class· 
roo m. Each yea r when my studenr s 
would do th e code unit , they were 
required to invent an alphabet co de 
and then conceal a message th ey had 
composed with it. The problem: code 
error s in their encoded me ss age s. 
When other groups tried lO break th e 
co des ( ciphers acLUally) the y'd eve n­
tually get snagged on one of the se 
insidious misprin tS. 

Worse ye t wer e the copie s the de ­
coding student s worked on. Erasures, 
scratch outs, and squeezed-in letters 
mad e th e pr obl ems almo st impo ssible: 
to so lve. I decided that if eve r there 
we re a pr oblem perfect for a comput ­
er to solve , this was it. 

Cryptogram was the result . To play 
Cryptogram you need two people : 
one to type in a message in English 
and the ot her lO so lve its enco ded 
form. The message writer can be any­
body-M om, Dad, even six yea r-o ld 
brother John . The only rwo thin gs the 
message writer has to remember are 
to use the space bar to avoid br eaking 
words at the end of a line ( in o th er 
words, the game cloes not fea ture 
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word wrap) , and to not pr ess RETU R 
until the entire message is typed in. 
1l1e computer will then pdnt the 
message in its encoded form. When 
you arc typi ng, it's okay to use inser t/ 
delet e and cursor co ntr o ls to co rr ect 
errors. 

The mess age writer w ill, at th e start 
of th e program , have the opti on of 
either des igni ng the entire alphabet 
code him se lf any way he chooses, or 
lett ing the co mputer se lec t a ran do m 
co de . In my class it was imp ortant to 
give th e co de: designers th e op tion of 
typing in th eir ow n code , because 
part of their res ponsibility was to de­
sign a code and memorize it. Some 
message writ e rs, howeve r, will have 
littl e des ire w des ign the coclc:-and 
for th em th e co nveni ent rand om op· 
cion is th ere. 

After the message writer has typed 
in a message ( any message is fine , 
even a paragraph out of a magazine ), 
th e message so lver enters the room. 
The so lver loo ks at the encoded mes ­
sage, sc rat ches his or her head and 
then says, " I Im , I think that word 
mu s t be T II E. Th e refor e I must 
change thi s Q tO a T." Then he pr esses 
Q followed by T and insta ntly, one 
line above every Q in th e ciph er, a T 
appears. Thu s begins the cha llenging 
proce ss of co de brc:ik.ing. 

BY J\·WtKJORDAN 

It 's challenging , sometim es to th e 
point of see ming impo ssib le. When 
that happ ens (fo r some of my less 
patient stud ents this occur s abou t 
thre e minut es into the job), Crypto · 
gram offers hope in th e form of a clue. 
To get one , just type the sy ,nb ol 
you'd like to have tran slated followed 
by an aste risk. Voila! You get the an­
swer. Troubl e is, you also lose ten 
point s. You set:, your task is not just 
to br eak th e cm.le, but to break it as 
quickly (a nd as clue-less ly) as poss i­
ble . Th e comp ut er keeps time and 
sco re . So, if it's a high sco re you're 
after, rem embe r that the clues detra c t. 

Another feature is the back-arrow 
key. Thi s one , when prec eded by a 
le tte r, will blank out any pr evious 
guesses you mad e bul now wish tO 

delet e. Thi s is he lpful because wrong 
guesses clutte r the sc re en and your 
thinkjng process . 

FinaUy , at some point the co de 
cracker think s he's gor it. "l've got it!" 
he o r she ye lls. Out are th ey right? To 
find out , pre ss the pound key twi ce. If 
th e gues s is co rr ect , the y arc: reward ­
ed w ith a song. If not, it 's back to the 
drawing board . 

Type Crypt ogr am in and start de ­
coding. Who knows, you may en d up 
doing it for a living in the CIA or KGB 
or som ethin g. Cl 



[OfflPUTER TUTOR CRYPTOGRAM 

Tricks, Tips and Tables 
likely to be S or T. Wh en two letter s 
follow an apo stroph e , RE and VE arc 
good choices. 

2. Two-Jetter Words 
OF TO IN IS IT HE OF ON AS SO 
WEBY 

Solving ciphers (the more exacl 
term for a type of code made up of 
letter subst itution s) is a skill that 
grows with experience. One quickly 
learns to look for one letter words 
( the y must be either I or A) and recur­
ring three letter words ( mos t like;;ly 
THE ). But some other tcchnique s arc 
more subtl e. Below are so me helpful 
hint s and tab les to make you a better 
cryptographer. 

4. Thr ee -lett er word s contai ning a 
doub le letter arc apt to be Al.I. or SEE. 
5. Use psychology. Most me ssage 
makers con jure up messages which 
are advertisements of their own per­
sona lities. 

3. ·mrc e-lctter Words 
THE AND ARE YOU CAN HER WAS 
HAS HIM HIS 

4. Two-letter Comb inat ions 
TH HE AN fN ER RE ES ON TI AT 

5. Threc-lem :r Co mbinations 

Frequency Tables 
THE AN D TI IE HATE T lON FOR 
TIO HAS TIS 

1. Make frequent substitution s. Often 
just by poking in a wild gues s some­
thin g will jump out at you. 
2. Look for the word THAT. Jc is a 
common four -le tter word , but dis­
tin c t because it begins and end s with 
the same letter. 

Making a frequen cy chart of the:: 
symb ols in the cipher you are trying 
to solve can be helpful. To do so, sim­
ply tally the occurrence of each letter. 
TI1en compar e the tallie s to the table 
below, which lists normal frequency 
patterns for English, from most fre ­
quent to kast. 

6. Doubl ed Len ers 
LL rr SS EE pp 00 Tm FF cc DO 
NN 

7. Reversals 
ER-RE ES-SE AN-NA ON-NO Tl-IT 
EN-NE TO-OT ED-DE 

8. Letter s Most Often Beginning a 
Message 

3. Letters following apostrophe s are 

I. Alphabet 
ETA0N1RS0Hl. CU FPMW 
YBGVKXJQZ 

TAOW C l-11 
9. Letter s Most Often Ending a Word 

ETSD NRY m 
Before typing this progr:am, read "HO\\' lo Enter Progr:ams,. 

2nd "Ho'l\1 10 use the Magaiinc Entry Progr:am:· 
Cryptogram 

10 DIM C$(90) :SR=0:POKE 56 , 100 
:PRINT"[CLEAR) "' ESYD 

12 BC=5a281:eo=54232:I=55296 
:POKE BC,l'E<::UH 

14 A=65:Y=l064:G;::Y : H=Y: Z$= "": K=30000 
:D=0~Z• - l : M=K: F=Y:R=l024'MSBT 

16 $=54272:FOR L=S TO S+2 4:PO KE L,0 
:NEXT'HRFL 

18 V=S+24:POKE V, lS ' DJKJ 
20 WV=S+4: AD=S+S: SR=S+6: OC=l 
~ : DX=2 ' IWUJ 
22 HF=S+l: LF=S! PS=S+2: P2=S+3'HSEJ 
24 TW=l6:RR=33:XX=l28:YY=255 

: GOSUB 194'FASL 
26 FOR T=49152 TO 49280:READ RX 

:POKE T , RX:NEXT'GUNM 
28 PRINT ," RANDOM C0DE?[SPACE2) 

i/N "'BBKL 
30 GET A$ : IF , A$= " ~"'fHEN 36 ' EHAD 
32 IF A$<>'N"THEN 30'EEWE 
34 GOTO 48 ' BCTD 
36 PRINT ," [D0W.N,S PACE3J 

RANDOMlZING"' BBFJ 
38 TP=89:X=26:DIM F(90) 

:FOR TT=65 TO 90:F(TT)=TT:NEXT ' IFDT 
40 FOR T=65 TO 90:RN=INT(RND(l)*X) 

+65 ' IQFI 
42 C$(A)=CHR$(F(RN ) ) 'CMYF 
44 FOR TY=RN TO TP:F(TY)=F(TY+l) 

:NEXT ' GTKM 
46 TP=1P-l : X;::~-1:A=A+l : NEXT 

:GOII'O n' !RBP 
4 8 P'RINT " LCLEAR ,;DOWN 2 , PURPLE J 

PLEASE TYPE IN YOUR KEYBOARD 
!SYMBOL! "' BATT 

50 PRINT " FOR EACH LETTER OF THE 
ALPHABET"'BAJJ 

52 FOR T=l TO 26:PRINT , CHR$(A) ;'F KLI 
54 INPUT C$ (A) 'BFAG 
56 IF CS (A) = '"'THEN PRINT"NO BLANKS 

ALLOWED: [SPACE2]RE OO": GOTO 54 'FIYR 
58 FOR CHECK=A-1 TO 65 STEP-l ' GKPP 
60 IF C$(A)=C$(CH)THEN PRINT " SYMBOL 

ALREADY USED: [SPACE2]REDO"; 
:GOTO 54 ' FPJP 

62 IF LEN(C$ (A))>l THEN 
C$ (A) =LEFT$ (C$ (A) , 1) ' GWIM 

64 NEXT:A=A+l:NEXT'EFJJ 
66 PRINT "[ CLEAR, DOWN3, SPACES] 

HERE IS YOUR COMPLETED CODE 
: ( DOWN J II • BAT R 

68 FOR T=65 TO 90:PRINT , 
CHR$(T) " = "C$(T); ' FQVR 

70 NEXT' BAED 
72 PRINT:PRINT " [D0WN, SPACE3) 

NOW TYPE IN THE MESSAGE YOU WISH 
TO"' CBCQ 

74 PRINT ,"[L EFT2]ENC0DE.[SPACE2J (MA,X 
: [SPACE2]6 LINES)"'B BCO 

76 PRINT ,"[ LEFT2 , DOWN)D0 NOT TYPE 
[RVS)RETURN[RVOFF) UNTIL"'BBYS 

78 PRINT,"MESSAGE IS COMPLETE"'BBQR 
80 PRINT, "[DO WN2,L EFT)PRESS ANY KEY 

TO START" ' BBPL 
82 GET A$:IF A$<>" " THEN PRINT "f CLEAR] " 

:GOTO 86'HICM 
84 GOTO 82 ' BCRI 
86 PRINT"[HOME , DOWN6)" :FOR T=l TO 40 

:PRIN'l'" [SHFT *1 " ; :NEX'l' ' GIAQ 
88 PRINT " [SPACE6]D0N ' T TYPE BELOW 

'rHIS LINE [HOME)"' BAUU 
90 GET A$:IF A$= "" THEN 90 ' EHQI 
92 IF A$<>CHR$(13)THEN PRINT A$" 

[CMDR @,LE FT] 11;:G=G+l:GOTO 90 ' JQPR 
94 PRINT" [LEFT) "' BASK 
96 FOR T=F TO G- 1:PE=PEEK(T) 'GKXR 
98 POKE M,PE:M=M+l:NEXT'EJSR 
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100 INPUT " (D0WN10,SPACE2J 

NOW PRESS RETURN TO START GAME"; 
A' BCEF 

102 PRINT " (UP , SPACE32J "' BARC 
106 PRINT " (CLEAR] " :M=K: G.cG-Y ' EHVG 
108 FOR T=l TO G:N=PEEK(M) ' FIKI 
109 IF N>26 THEN PRINT CHR$(N) " (UP , 

LEFT) " CHR$(N) " (D0WN) ";: M=M+l 
: GOTO 112 ' JSYP 

110 PRINT C$(N+64); : M=M+l ' EMD8 
112 D=D+l:IF 0=40 THEN PRINT " [D0WN2)"; 

:D=0 ' HLXF 
114 NEXT: TX=TI ' CFHC 
116 PRINT"[HOME , DOWN21,RVS,PODND] 

TO CHECK " ; "[RIGHT3] 
* FOR HINT "; ' BCDK 

118 PRINT " (RIGHT3] [A) TO BLANK"; ' BBBH 
120 F=l024:CC=I:H=Y:K=30000:M=K 

: PRINT " [DOWN,RVS} CHANGE [RVOFF , 
SPACE2J " ; ' GYOJ 

122 GET Z$ : IF Z$= "" THEN 122'EIED 
124 PRINT Z$ " [SPACE2)'rO[SPACE2] " ; ' BDSD 
126 GET X$:IF X$= " "THEN 126 ' EIEH 
128 PRINT X$:Z=ASC(Z$) :X=ASC(X$) 'FOXL 
130 IF X=92 THEN 146 ' DGPB 
132 IF X=42 THEN GOSUB 208'EGAD 
134 IF Z<64 THEN Z=Z+64 ' FHJH 
136 IF X<64 THEN X=X+64'FHDJ 
138 POKE 49408 , Z-64:POKE 49409, 

X- 64 ' ETYM 
140 SYS 49152 : GOTO ll6 ' CJDB 
146 PRINT"[UP5]" ," [SPACE5 , RVS] 

Cl-11:lCKING (RVOFFJ " :E=0 
:FOR CR=0 TO G-l'GKSR 

148 IF PEEK(E+R)<>PEEK(K)THEN 184 ' HKDN 
150 E=E+l:IF E=40 THEN ~=0 

:R=R+l20 ' IPJI 
152 K=K+l:NEXT ' DEWE 
154 SR=l00:TZ=TI:TM=INT((TZ-TX)/3600) 

'GAAO 
156 PRINT"[CLEAR]" ," [DOWN3) 

CONGRATULATIONS! (SPACE2J"CB$ : OC=8 
:DX=l.6:GOSUB 190'ESRS 

158 PRINT"(D0WN , SPACE2) 
YOU SOLVED THE CIPHER IN "TM" 
MINUTES"' BCKS 

160 PRINT " [D0WN, SPACE3) 
YOU GET 100 POINTS FOR SOLVING 
IT " 'BANK 

162 SC=30-TM ' CGVF 
164 IF TM>30 THEN 182'DHEl 
166 PRINT " [DOWN] PLUS"SC*2"BONUS 

POINTS FOR SOLVING lT IN "' CDXS 
168 PRINT , "LESS THAN 30 MINUTES" 'BBGP 
170 IF HN>0 THEN PRINT"{DOWN2 , SPACE2] 

MINUS" l0*HN"FOR THE"HN"HINT(S) 
YOU HAD"' FJXP 

172 PRINT" [DOWN,SPACE7) 
FOR A TOTAL OF "SR+SC*2-HN*l0" 
POINTS" ' FJFQ 

174 PRINT ," [DOWN3] PLAY AGAIN?{SPACE21 
Y/N" ' BBwL 

176 GET A$ : IF M•= " Y"THEN CLR:RESTORE 
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:GOTO 10 ' HJEO 
178 IF A$<>"N"THEN 176 ' EFGN 
180 f;ND'BACD 
182 PRINT" [DOWN} MINUS" SC" POINTS FOR 

TAKING MORE THAN 30[SPACE2] 
MINUTES" :GOT,0 170 ' CGWT 

184 PRINT " [HOME, D0WN19)", " NOPE. 
(SPACE21KEEP TRYING ."' BBBO 

186 FOR T=l TO 2000 : NEXT' EHRM 
188 PRINT, " [UP,SPACE19] " :GOTO 116'CFSQ 
190 RESTORE'BAOE 
192 TW=25 : RR=65: XX=64 : YY=l38'EUEN 
194 POKE AD,XX:POKE SR,YY:POKE S+2,128 

: POKE S+3 , l'GXMR 
196 FOR SG=l TO TW' DFBN 
198 READ AA,BB,DD:EE=(AA*256+BB)*OC 

:AZ=EE/256:AX=INT(AZ) 
:BX=(AZ-AX)*256'MYJG 

200 POKE HF,AX : POKE LF , BX 
:POKE WV, RR' DRVC 

202 FOR ~=1 TO 130*(DD/DX) :NEXT 
:POKE WV, RR- l'ITNH 

204 FOR T=l TO 25 : NEXT'EFBD 
206 NEXT:FOR T=l TO 25-TW 

:READ AA,BB,DD:NEXT : RETURN' ISAL 
208 TW=4:RR=l7:XX=64:YY=l38 

:liN=HN+l ' GAMO 
210 PRINT"[PURPLE,HOME,OOWN19,RVS)", " 

(RIGHT2]HINT NUMBER"HN' BDQD 
212 OC=32 : RESTORE:G0SUB 194'DJLC 
214 PRINT ," (UP,SPACE15) 111 8BEE 
216 RETURN' BAQD 
218 D A 'I' A l , 2 5 0 , .l , 2 , 9 0 , 2 , 2 , 12 5 , l , 2 , 16 3 , 

6 , 2,246,l,3,35 , 6,2 , 125,1,2,163, 
2'BLDR 

220 DATA 2,246,1 , 3,35,2 , 4, 48,1,3,244 , 
2,2 , 163 , l,3,35 , l,3,244 , l,3,l87, 
14 ' BLSK 

222 DATA 3,134,.5 , 3,35,.5,2,163,.5,l, 
250,.5,2,90,8 ' BQRI 

224 DATA l,250,l,2 , 90,2,2,125,1,2 , 163, 
8 1 BFSI 

226 DATA 162,0 , 169,40 , 133,78 , l69 , 4 , 
133,79 , 169,0 , 133,80,169,216,l33 , 
8l ' BKLQ 

228 DA1A 160,0,177 , 78 , 205 , 0 1 193,240, 
38 , 232 , 200,192,40 , 240 , 3,76,20, 
192 ' BKGS 

230 DATA 24 , 165 , 78,105 , 120,133,78,165, 
79,105,0,133 , 79,24,165,80 , 105, 
120'BMWL 

232 DATA 133,80,165 , 81,105,0,133,81 , 
76 , 103,192,56 , 165,78,233,40 , 133 , 
78'BLCN 

234 DATA 165 , 79 , 233,0,133 , 79,32,108, 
192 , 145 , 78 , 169 , 9 , 145 , 80 , 24,165, 
78'BKGP 

236 DATA 105 , 40 , 133,78,165 , 79 , 105 , 0, 
133 , 79,76 , 27 , 192 , 165 , 79 , 201 , 7 , 
208'BKQR 

238 DATA 165,96 , 173,1 , 193 , 201 , 30,240, 
5,20l , 42,240,4,9G , 169 , 32 , 96'BFES 

240 DATA 189,48,117,96'BNDD (Ell"li) 
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growin g habit s. Typc.:s includ e cvc::ry­
rhin g fro m housepl:mts to grass LO 

11.~~~w.r.... nc.:c.:dk cvcrgn :cn trees. 
You can request inform ation on a 

single pl ant or ge t a co mplet e.: listing 
of all the plants. You can defin e your 
growi ng region based on your zip 
co de, and from then on the softwar e 
gives yo u only pl ant s matc hc:d to }'our 
region. So if I want a deci du ous shrub , 

A thrcc-f<::c.:t tall requiring dry so il and 
new company has <.:ome barrt:ling hill sun , the.: only cho ice in my :1rca is 

into the Commod ore 64 gam es mar·/=.== = ===========~ th e ever- po pular Co mm on \Voad-
ket. The comp any is Accolad e of Cu- waxen. 
pcrtino, California , and they have de· Other opt ions arc a planting calen -
buted w ith tw o nice games called sph ere. AJthough not a game to last <lar and a note pad of informati on, 
l aw of tbe \Vest and Ha rdba ll . you for years, it is fun to play and w hich you can reca ll by nam e or date. 

Hare/ba ll is an arcaclc-cypc.: baseball rath er challenging. ( S29.9 5) The entir e package is we ll wo rth the 
game tha t inc lude s lo ts of s trat egy. Masterdisk is a di sk cata loguing cos t ( S44.9 5 ), and can be used over 
Th e scre en displa y uses 3/4 of the system for the 64 from lnl egr atcd- and over fo r a long time ( until they 
sc ree n to provide one of three rea l is- Software Systems of Ames, low a. This invent some new plants). 
tic per spec tives of the field . Pitchers prograin docs all the work for you: ·n1e softw are itse lf, how eve r, is ba­
and batt ers have a great many options , You simpl y put di sks you want catalo - s ic vanilla and coulcl use a lit tle refin­
and the manage r can brin g in pin ch gued int o the 154 1 and the program ing. Th e onl y thin g I miss in a da1a 
hitte rs and re lieve rs. Th e sc ree n also reads and stores all of th e file.: names base like thi s is pre tt y pi ctur es 10 ac­
shows a small ove rhead view of the on the masrer disk . O nce they arc all co mpany rhe desc ripti ons . Maybe lat­
bases so chat you can see runner s swr ed, you can print out a di sk or the e r on the Amiga? 
leading and stealing. entire list of progra m name s, sorted Kun g -Fu: W'ay of the Expl oding 

Th e graphics are grea t. the so und alph abetically! If you 've neve r had Fist , the first karat e simul arion I've 
effec ts moderat e, and the gam e play this luxury , don 't kno ck it. In addilion , ever seen for the 64, has bee n re­
re latively easy for th t: pitcher ( and file searche s are po ssible using wild - leased by UXB of Cambrid ge, Massa­
lk ldc rs), while prett y cough for th e ca rd symbols. Th at way, iJ yo u o nly chu se tt s. A s imul atio n of a karat e 
batt er. Th e ga me ca n b e p laye d remember the first coupl e of le tte rs, LOurnam ent , it was created by Brit ­
against the co mput er or w ith ano ther you can sti ll find it . You can also re- ain 's Melb ourne House . and has bee n 
person. H ardball is among th e best move files from di sks and se:trch for in the Briti sh top five for severa l 
base ball games available. ( S29.95) roo m o n disks. mo nth s. l t can be pla ye d eith e r 

Law of the \\'lest is a new co ncept Additi onal featur es includ e a spe - against the comput er or w i1h two 
for a gam e. It mix es the chara cters of ci al ver sion for use with l:\vo 154 1 player s. Th e tournam ent is a se ries of 
an adventur e game with graphics and dri ves ( devices 8 and 9), and an ID bouts, each lastin g ei ther 30 seco nds 
arcade ac tion. You an : the nc.-w sher iff usage ch art to print a grid of all poss i- or until one player has sco red two 
in town. Th e gam e persp ec tive is blc IO's and tO mark those that have points . 
from behind and to the right of you so been used . Another adva nta ge of this When playing against the co mp ut'­
that you can keep an eye on your f:,>un· pr ogram is that it requires each disk er, you mu st ,vin two bout s against 
hand as peop le walk out ofa saloo n or to have a sepa rat e JO. If you have used eac h opp onent to adva nce to the: next 
ge t off a train, and turn to face you. At the same ID for more than one disk, le vel. Th e rang e of kicks, pun ches, 
this point rhcrc is so me inte rac tive you w ill have to chan ge it with a spe- blo cks and jump s is very co mplet e, 
fiction: yo u must deci de w hether to cial pro gram that is includ ed. All in wi th l 6 poss ible moves in all ( inclucl- . 
shoo away a pest or shoo t dow n a all, this is a good package tO kee p ing flying kicks and so mersaulls) . 
criminal . Of co urse , you may not have your disks in o rder ( S34.95 ). With a simulati on of this co mpl ex­
mu ch time to thin k before you are Ortho , the company tha t brought ity , the only thing missing is a tutoria l 
gunn ed down . At th e end of the day, you all those gard ening boo ks, has re - on karat e and karate courn aments. 
you are evaluated on eve ryth ing fro m lease d thd r first soflwa re pac kage Know ing 1he most effec tive co unt er 
romantic success to the num be r of ca lled Ort ho 's Comput eri zed Card en - w a backwa rd sw ee p and wh al sco res 
bad guys killed. ing. Ues ides 1he thi ck gardening boo k, half a point versus one point helps 

Th ere arc only about a doze n en· th e pl antin g guid e.:, and th e o ther imm cnscl }'· The graphi cs arc trcmen­
cou nters in one game, and they are helpful pamphl ets, there is a p iece of do us and the background music is 
the same each tim e. The tri ck is to sof tware cal led th e Pe1·sona li z ed thoroughl y oriental. Better have a 
figure out response s and motive s. The !'/ant Selector . This is a data base of good joyslick for thi s one , because 
grap hic s and sound arc we ll done and ove r 750 plants, ca tegorized by type , the moves ar e in all e ight direc tions. 
add nice ly 10 the O ld West :u mo - reg ion, co lo r, light req irem c111s, and Looks like a w inn er ( S29.95 ). till 
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Game Design, 
Part2 You not only have to 

go from spot A to spot 
Moving Characters on B, but you must not be 
the Screen in both spots at once. 
A difficu lt co ncep t for a nov ice pro­
grammer to un ckrstand is that yo u 
can 't move anyth ing around the 
scree n with a joystick or any other con­
tro ller unl ess yo u have programmed a 
routin e that will read and int erpret 
the proper reg ister s. You might re ­
member , when you first began pro­
gra mmin g, try ing to move a chara cter 
around by just plugging in a joystick. 
1L doesn 't wo rk. 

If you think about w hat movement 
is, you'll realize tha t it is a change in 
th e phy sica l pos ition of an object. 
When a per son wa lks from one place 
to another , so mething spe cial hap­
pen s. The person is at one spo t, in 
let' s say time T, and in anoth er cotally 
different spot at time T + l . You could 
say that his pres ence at the or iginal 
spo t has been erased and that he has 
reappear ed, in effec t, at spot two in a 
given amo um of time . In the same 
wa y, w hen yo u aucm pc to move 
so mething on yo ur sc ree n, you must 
be conscious of the time it wi ll take 
for the ob jec t to move from point A tO 

point B, and alo ng the way, you muse 
erase the old po sitions of the:: object 
and dra w new o nes. 

Let's say that you star t your game 
off with a spac eship that must be 
moved from the left side of the screen 
to the righL You want the player to be 
able t0 cont rol the spaceship with a 
joystick . 111c joys tick control is sim­
ple, but making the spaces hip move 
in a dir ec tion is a bit more co mplicat ­
ed. Fo r a prog ram to move anythin g 
on the scree n, it must kee p track of 
the obj ec t:'s position on the sc reen 
and mu st ha ve a table o r se t of 
instructi ons that tell it what number 
to either acid or subtract from the 
ph ys ical pos ition of the objec t to get 
it LO move. For exa mple , for the 64 's 
sc reen, the program wo uld have to 
know that it has to add 40 to go down 
and subtra ct 40 to go up ; add one for 
go ing toward the right and subt ract 
one for move ment towa rd the left. 
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The se numb ers arc not arb itrary , 
they are de ter min ed by the w idth of a 
sc ree n line. On the 64 , each line has 
40 chara cter spaces horiz ontally. To 
move on e charact er toward the right , 
as menti oned , you add one , but co 
move down one space, yo u would 
have to move the equiva lent of 40 
spaces to the righ t to end up directly 
below your start ing position. 

Moveme nt is further complicated 
by the fact that you not only have co 
go from spot A tO spot B, but that you 
must not be in both spot s at once . 
What is meant by this is that if you 
wrote a simple program chat moved a 
charact er around the:: scre en and for­
got to put in a routin e t0 keep track of 
the character 's pr evious po sition, you 
would encl up havin g a chara cter that 
leaves a trail of clones around the 
sc ree n. You must, therefore, have a 
routin e to erase the chara cter 's pn::­
vious posit ion. 

The pr ogram , in other wo rds, must 
wo rk so mething like thi s: Place a 
character at positi on A, detec t a joys­
tick or oth er contro ller , add the valut : 
of the direc tion to the ph ysica l loca ­
tion, erase the chara cter from pos i­
tion A, and place the chara cter at the 
new po sition B. After you fully under­
st and the concept of mov ement and 
the problems inherent in moving 
some thing a.round the screen , the res t 
is s imple. 

Ther e arc seve ral wa ys to contr ol a 
character . You can , for example , use a 
joystick , tJ,e keyb oard , a touch pad or 
a light pen. Before we look at the use 
of a joystkk , it is imp ortant 10 und er­
s tand how to move things around th e 
sc reen w ith the keyboard. Th ere are 
two ways to read the keybo ard. One.: 
way is by using a GET AS loop . A GET 
As ar the beginning of a loop will 
always set AS equal to the lcu er tha t 
was pr essed. A coup le of IF-THEN 
statements followin g the GET As can 
th en be used to tes t which key was 
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pressed , and limit acceptab le input to 
th e keys you arc sett ing equal to a 
direct ion. 

For exam ple , let's say that you wa nt 
the M key to equal clown , the I key to 
equa l up , the J key to equal left, and 
the K key to equa l right . You must 
inc lude four IF-TI JEN statements in 
your pro gram to test for these keys 
and to move an ob ject in the req uir ed 
dir ec tion if any of those keys is 
press ed. Program I has the GET AS 
instru c tion at the beginning of an 
endle ss loo p and the nec essary four 
IF-THEN statem ents . Actual move­
ment is a bi t more co mpl ex . Befo re I 
explain it , type in Program I and play 
w ith it a w hile. 

When one of the four designa ted 
keys is presse d, the cor responding di ­
rection w ill be prioted on the screen. 
This can get a bit bor ing , but at least 
you get a feel for how the loop is 
supp ose d to work . If you want to ac­
tually move somethin g around the 
sc ree n using th is tec hnique , you must 
replac e the PRINT statem ent and the 
directi o n name follow ing it with a 
co mman d or a value that will lacer be 
use d to move so methin g on the 
sc ree n. 

111c first step in doing thi s is to 
init ialize so me variab les. Try to pick 
meanin gflll variables. Some good var ­
iables are L for the locati on of the 
screen , D for the directi on of the 
movem ent , and CC for the differenc e 
between sc ree n RAM and co lor RAM. 
Program 2 will demon strat e the tech­
nique for you. Oe sur e 10 save Pro­
gram 2 before:: attempting to run it. 

It is impo rtan t to save this prog ram 
before running it, be cau se once yo u 
begin movi ng the chara cter around , 
you co uld accide ntally move your 
character off the bottom or top of the 
sc ree n. Either one of these ac tions 
probabl y wo uld (o r did ) make your 
program cra sh , forc ing you to turn off 
the computer Lo regain cont rol of it. 
Thi s happens be cause below th e 
screen memor y arc very important 
vector s that , if changed, w ill not allow 
you to run your J3AS1C pro gram, and 
r,bove the screen mem ory is wh ere 
your BASIC program is loca ted . Lf you 
intrud e into th e program and POKE 
any values , the pr og ram will no long­
er look or behave the ,-..ray you wou ld 
expect. 
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You can prevent this from happen­

ing. In fuel , there are two ways to 
prevent your character from going 
int o an imp or tant aren of RAM ancl 
ruinin g somethin g. One is by creatin g 
boundaries that the character can't 
pass and the.: other is by setting up a 
formula that tests if the charact er is 
att emptin g to escape the scree n area 
( so to spe;tk ). Both ways involve.: using 
IF-Tt-lENs. Progra ms ~ and 4 provide 
examples of these techniques. 

As yo u can see, if you have typed in 
the pro grams , saved and run them, 
each has it s ow n advantage. Program 
3 will not let the character move off 
the screen area in any dire ction . Thi s 
docs accomp li sh the desired result , 
but al the cost of scree n area. The 
bou ndary takes up a line of each side 
of the screen. Program 4 lets the char­
acter go off the screen in the left or 
right dir ect ion, but will not let it go 
off In the tw o crit ical direction s: up or 
down . Program 4 has the added rid­
vantage of not occupy ing any screen 
area. Using one or the oth er is up to 
the individual programmer. For most 
games, the boundar y method in Pro­
gram 3 is preferabl e because it is a 
much neater way Lo contro l the 
movement of a character. Losing a 
sli ce of screen area is oftc::11 1101 so 
imp ortant. 

Now that you have seen the GET 
AS method work , perhaps you'd like 
to see how to accomplish the same 
resul ts using the PEEK method of key ­
board control. The advantage of using 
the PEEK meth od is that as long as th e 
user holds dow n a key , the program 
w ill register movem ent in a dir ection . 
(W ith the GET A S method , the user 
must constantly hit the key to get any 
kind of fast co ntinu ous movement. ) 
T o illu stra te the differe nce between 
the two meth ods, l) 'Pe in Program 5. 

Th e program pecks at memory lo· 
cat ion 197 to find out which key is 
current ly being held dow n. I f o ne of 
the fou r keys that the IF-TH E loop 
tests for is being held down , th t:n the 
program responds by movin g the 
heart in the dir ecti on corre spondin g 
10 that key . Thi s program makes the 
hean move mu ch qui cker than the 
pr evious examp le prog rams because 
it only tests to see which key is being 
h eld do w n , not w hi ch key was 
pressed. Th e GET As loop , on the 
other hand , check s to see if a letter or 

In order to move an 
object around on the 
screen, you must 
program a routine 
that will read and 
interpret the proper 
registers. 

numb er of any key was pressed and 
rememhc.:rs whi ch key it was, hut it 
do es nm det ect whic h key is being 
held down continu o usly. 

Although con tr ollin g a character 
from th e keyboard is fun , ii is even 
more fun to do so wi th a joystick. A 
joystick routine is really no more dif ­
ficult to implem ent than a keyboard 
routint :. The onl) ' fundam enta l differ ­
ence between the tw o is that fo r the 
joystick rou tin e, yo u w ill be peek ing 
the mem ory location for thc joystick 
instead of fo r the keyboa rd . 

TI1e joy stick memor y loca tions ( or 
registers) arc at 56320 and at 56321. 
The fir st joys tick port is tested by 
peeking memory lo cati on 5632 1 and 
the seeond joysti ck port by peeki ng 
memor y location 56320 . It is recom ­
mended that. joy stick port two be 
used, because joysti ck port one can 
interfere with normal keyboard oper ­
ation . for a dear exampl e of the key­
board intcrfen :nce probl em, ju st plug 
a joy sti ck into port numb er one and 
move it aroun d. Yo u will probably see 
th e numb er two and the left arrow 
symb ol appear on the screen. This is 
very und esirable in a BASIC game, be­
cause if you fini sh a game and the 
program has a line 2 or 22 or even 
222, it may get w iped out if you ncci­
dentally hit RETURN. The onl y t ime 
po rt number one should be used is in 
a two-player game. 

As usual , there is more than one 
way to progra m a joys ti ck routine . 
On e way is to peck the memory loca­
ti on and to clo a couple of thing s with 
the result in a seri es of IF-TI IEN state· 
ments un til yo u determine which di­
rection the jo ystick is being pushed . 
The other way is to set up an array in 
which all the values given by peeking 
the jo ysti ck regist er arc used ro find 

the co rr ect "D" value . Th e D value is 
the value that must be added ro the 
chara cter 's pre sent screen location to 
move it in the joyst ick direct ion. For 
example , up is - 40 and clown + 40. 
The rout ine for reading the first jo ys· 
tick port with che PEcK IF-THEN 
method is shown in Program 6. 

Program 7 is not mu ch different 
fr om Program 6. The on ly differ ence 
between the rwo is that lin e.: 20 and 
lin e 45 has been changed. These lines 
peek at a different register in the 
computc::r. TI1e reason for thi s differ ­
ence is that one progra m tests fo r 
jo yst ick port one and the other for 
joystick port tw o. Once yo u type in 
ei ther progr:1m ancl have run it , you 
wi ll not ice tha t every tim e that you 
hit the fire butt on you get "F IRE!" 
printed on the screen. Thi s was put in 
to dem onstrat e that the fir e button is, 
inde ed, working. In an actual game 
program , you wou ld replace every ­
thing foll ow ing the T I IEN statement 
in l ine 45 of eith er program with a 
GOSUB and a lin e nu mber that ac­
cesses any action sequence that your 
game might req uir e wh en the fire 
button is pressed. The use of the fir e 
butt on is left ent irel y up to yo ur 
im agination. 

Programs 6 and 7 arc good pro ­
grams fo r simple games. J lowevc r, 
they we re intended more as examp les 
than as routine s to be placed within 
programs. Program 8 is a more useful 
routin e to p lace in a pro gram. H al­
low s diagonal movem ent as well as 
th e fou r di reccions that Programs 6 
and 7 already all ow. 

You 'll notice that to aehieve diag­
onal movement , four mor e lin es of IF· 
THE Ns had to be added to the skele­
ton of Program 7. l.ine s 45 through 60 
are the added line s, wh ich test for 
each of th e four diagonal di rection s. 
Th e valucs assigned ro the variab le D 
arc ob tain ed by addin g toget her the 
values of the tw o direction s that each 
diagona l movement entai ls. for ex ­
ampl e. tO move up and left , you add 
the - 40 needed for upw ard move­
ment to th e - I needed for move.:· 
ment toward the left . 

Although Program 8 works well for 
most games, i t takes up too mueh 
memor y and slo" 'S down the action 
in yo ur games because oft he multiple 
use of IF-THE Ns. It is imp ortant" ro 
note that IF-TI IE s slow down your 
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progra m s mor e tha n just abou t any 
oth er BASIC co mmand , so wheneve r 
poss ible , try to avo id using them. If in 
a given slt.ualion you th ink only an IF· 
TJIEN will wo rk, then use ir. Later , 
w hen your bag of tricks is larger, you 
will inevitab ly learn a routine tha t 
w ill work better and faster . 

wa y to read th e joystick port beca use 
it elimin ates e ight of the time co n­
sumin g IF-THENs. Besides speedin g 
things up a bit, it also uses less mem­
o ry. T h c sc two ad vantage s ar c 
enough to mak e Program 9 the bes t of 
all the joystick programs presented so 
far . 

wer e obtained by ru nning the pro ­
gram s and mov ing th e ch arac ter 
around the scn.:en can be foun d after 
the REM statem ent in line I O of eac h 
prog ram . lf y<>u run the program s and 
don' t move th e character ar ound , 
you 'll ge t lower times , hut comp ara­
ble no neth eless. You should see evi­
dence that Program 9 is sub stantiall y 
fas ter. 

Pro gram 9 demonstrat es a way 10 

avo id us ing !F-TII E 1s . Ins tea d of 
readi ng a value fr om the joystick port 
and then tes tin g it w ith multip le IF· 
THENs, it first se ts up an I I -c lement 
arra y co hold the value s that ar e add· 
cd to the variable D for each dir ec ­
tion. Th ese values are strat egicalJy 
place d in the cleme nt of tJw array that 
co rr esponds to the value that line .30 
yields for a given di rec tion. For in · 
stance , if the joystick is pushed up , 
the valu e re turn ed in JO fro m tint : 30 
is one; the refo re , the.: first clemen t of 
the ar ray ho lds a - 40 to co rresp ond 
wit h the dir ec tion of the joys tick. 
Each of the di rec tions has its ow n 
c.:lement in th e arra y. This is a fastcr 

Prog rams l O and 11 arc designed 
to pr ove that Program 9 is the fas test 
alte rnat ive . Each one te sts the time it 
takes the program to execute 500 
loo ps of the ma in segmcnt of the pro­
gram. Th e.: 64 's time var iable, TI, was 
used co tes t the time that it took for 
eac h pr ogram. The wa y that TJ was 
used is quit e simple. At the beginnin g 
of th e.: loo p, thc var iabl e T is se t to the 
currcm value of TJ, regardless of w hat 
TI may be at the moment . At the end 
of th e loo p, che tim e e lapsed in scc ­
onds is calcula te d by subtrac ting the 
value.: of T fro m the pre sent value of 
TI and dividing the result by 60 . Th e 
chan ge in timc is esse nti ally w hat's 
b e ing c :ilc ula ted. The result s that 

Th e joystick arra y pr ogram ( Pro­
gram 9) se rves as proo f tha t IF-TH ENs 
can be.: avo ided. Th e same tec hniqu e 
that is used for the joys tick program 
may be applicable to other cir cum­
sta nces w hich re ly heavily on IF­
THE tes ting. Now that you have 
read this arti cle.: and the custom char­
ac ter artic le in Com modore Powar ­
lP/c1y , August/Septemb er. 1985 , you 
arc probably read y LO prog ram your 
ow n pseud o-games. If you fee l the 
ur ge , go right ahead and try your 
hand at creatin g a game. Remember 
that trying things out yourself is what 
is rea lly f11n. DI 

Defore typing thc~c progr.uns, rtl d .. llo\\ To Enter Programs" 
,rod '"llo,,• 10 Use the Mag;atioc Emry Program." 

Program 1. Keyb oar d Control Demo 

10 GET A$ ' BCGX 
20 IF A$= " M" THEN PRIN'T 
30 IF A$= " ! " THEN PRINT 
40 I F A$ = " J " THEN PR! N'l' 
50 I F A$=" K" THEN PRI NT 

" DOWN"' ECHC 
" UP" ' ECKC 
II LEF'I'" I ECQE 
" RI GH'r " ' ECBF 

60 GOTO 10 ' BCI C 

Pc:ogram 2. Keybo ar d MoYe m ent Demo 

10 CC=5 4 272 : L=l 524 : D=0 
: PRINT CHR$ (14 7) ' FWNF 

20 POKE L , 83 : POKE L+CC , 2 ' DKLC 
30 GET A$ : 0=0 ' CFBB 
40 IF A$= " M" T HEN 0=40 ' EFPD 
50 IF A$=" I " THEN 9= - 4 0 ' FFBF 
60 I F A$=" J " THEN D=--l ' F EBG 
7 0 IF A$= " K" THEN D=l ' EEMG 
80 POKE L , 32 : L=L+O : POKE L , 83 ' ENDJ 

(jj[p , 

90 POKE L+CC , 2 : GOTO 30 ' OJAI (OD ) 

Pro gram 3. Exam pl e of Bowulary 

10 CC=54 2 72 : L=l52 4 : D=0 
: PR! NT CHR$(14 7 ) ' FWNF 

1 5 POKE L , 8 3 : P0K E L+CC , 2 ' DKLG 
20 FOR X= 10 24 TO 106 3 : POKE X, 1 60 

: POKE X+960 , 160 ' GYYG 
25 POKE x+cc , 5 : POKE X+96 0 +CC , 5 

: NEXT' GPMK i 

30 FOR X= 1 02 4 TO 198 4 STEP 4 0 
: POKE X, 1 60: POKE X+3 9 , 160 ' HAXI 

3 5 POKE X+CC , 5 : ~OKE X+39 +CC , 5 
: NEX'r ' GOML 

40 GET A$ : D=0 ' CFBC 
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4 5 IF A$= " M" THEN 0 =4 0 ' EFP I 
5 0 IF A$= " I " THEN D=- 40 ' ,FFBF 
55 I F A$= " J " THEN D=~ l ' F EBK 
60 IF A$ =" K" THEN Q: l' EEMF 
6 5 I F PEEK (L +D)=l 6 0 THEN 40 ' FJSM 
70 POKE L , 3 2: L=L+D: POKE L , 83 ' ENDI 
7 5 P0 KE L+CC , 2 : GOTO 40' ' DIBL (lliD) 

Pro gram 4. Exampl e of Form ul a 

l~ CC=5 4272 : ~ =1 524 : 0~ 0 
: BRINT CHR$(141} 1 fWN~ 

1 5 POKE L, 83 : POKE L+CC , 
20 GET A$ : 0=0 ' CFBA 
2 5 I E' A$=" M" 'l'HEN 0 =4 0 1 EFPG 
30 IF ~$= ~I P THEN D=-40 ' FFBO 
3 5 I F A$= " J " THEN D=- l ' F EBI 
4 0 IF A$ =" K" THEN D=l ' EEMD 
45 TF (L +D) >2~2 3 OR (L +D)<l024 THEN 

20 ' HSAN 
5 0 POKE L , 32 : L=L+D : POKE L , 83 ' ENDG 
5 5 POKE L+CC , 2 : GOTO 20 ' DIYJ (EKIJ) 

Pr og ram 5 . .Exampl e o f PEEK'. 

10 CC=54272 : L=l 5 24 : 0=0 
: PRINT CHR$(147) ' FWNF 

1 5 POKE L , 83 : POKE L+CC , 
20 A= PEEK(l97) : 0=0 ' DJ HC 
2 5 IF A=36 THEN D=4 0 ' EGGG 
30 I F A=33 THEN D=-4 0 ' FGS0 
35 IF A=3'4 THEN D=-1 ' FFSI 
40 I F A=3 7 THEN O: l ' EFGD 
45 IF (L+ D)>202 3 OR (L+D) <l 024 THEN 

20 ' HSAN 
50 POKE L , 3 2: L=L+D : POKE L , 8 3' ' ENDG 
55 POKE L+CC , 2 : GOTO 20' DIYJ ((la ) 
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Pr ogr am 6. Joystick Port 1 

10 CC=54272 : L=l524: D=0 
: PRINT CHR$(147) ' FWNF 

15 POKE L,83: POKE L+CC , 2 ' DKLG 
20 JO= 15-(PEEK(56321) AND 15) 

: D=0 ' FSDF 
25 IF J0 =2 THEN D=40 ' EGJ H 
30 tF J O=l THEN D=-40' FGDD 
35 IF J0=4 THEN D=-l ' FFFI 
40 IF J0=8 THEN D=l ' EFTD 
45 IF (PEEK(56321) AND 16)=0 THEN 

PRI NT " FIRE! "' GMOM 
50 IF (L+D)>2023 OR (L+D)<l024 THEN 

20 ' HSAJ 
55 POKE L, 32: L=L+D : POKE L,83 ' ENDL 
60 POKE L+CC , 2 : GOTO 20 ' DIYF (Eliii ) 

Pro gram 7 · / oystick Port 2 

10 CC=54272: L=l524 : 0=0 
: PRINT CHR$(147) ' FWNF 

15 POKE L,83 : POKE L+CC,2 ' DKLG 
20 JO= l~ - (PEEK (5~320) A~D 15) 

: D=0 'F SCF 
25 IF J0=2 THEN D=40 ' EGJH 
30 IF JO=l THEN D=-40 ' FGDD 
35 IF J0=4 THEN D=-l ' FFFI 
40 IF J0=8 THEN D=l ' EFTD 
45 IE (PEEK(S6320) AND 16 ) =0 THEN 

PRINT " FIRE! "' GMNM 
50 IF (L+D))2023 OR (L+D)<l024 THEN 

20 ' HSAJ 
55 

. 60 
I 

POKE L, 32: L=L+D: POKE L,83 ' ENDL 
POKE L+CC , 2 : GOTO 20 ' DIYF (DOI) 

Prog ram 8. Diago nals Port 2 

10 CC=54272: L=l524 : D=0 
: PRINT CHR$(147) ' FWNF 

I5 POKE L , 83 : POKE L+CC ,2 ' ' DKLG 
. 20 JO= 15-(PEEK(56320) AND 15) 

: D=0 ' FSCF 
25 IF J0=2 THEN D=40 ' EGJH 
30 IF JO=l THEN D=-40 ' FGDD 
35 IF J0=4 THEN D=-l ' FFFI 
40 IF J0=8 THEN D=l ' EFTD 
45 IF J0 =5 THEN D=-41: REM UP & 

LEFT ' GOSM 
50 IF J0=9 THEN D=-39 : REM UP & 

RIGH'r' GPMI 
55 IF J0=6 THEN D= 39 : REM DOWN & 

LEFT ' FQCN 
60 IF JO=l0 THEN D=41 : REM DOWN & 

RIGHT ' FSV,J 
65 IF (PEEK(563 20) AND 16) =0 THEN 

PRINT " FIRE !"' GMNO 
70 IF (L+D)>2023 OR (L+D)<1024 THEN 

20 ' HSAL 
75 POKE L, 32 : L=L+D : POKE L,83 ' ENDN 
80 POKE L+CC , 2 : GOTO 20 ' DIYH ~ Nii) 

Pro gram 9. Arra y Joystick 2 
10 CC=54272 : L=l524 : D=0 

: PRINT CHR$(147) 'FWNF 
15 POKE L, 83 : POKE L+CC , 2'' DKLG 
20 DIM R (10) : FOR X = 0 TO 10 

: READ A'FMID 
25 R(X)=A : NEXT' CGTF 
30 JO= 15-(PEEK(56320) AND 15) 

: D=0 ' FSCG 
35 D= R(JO) ' BGYG 
40 IF (PEEK(56320) AND 16)=0 THEN 

PRI NT " FIRE! "'GM NH 
4 5 IF (L+ D)>2023 OR (L+D)( l 024 THEN 

30 ' HSBN 
50 POKB L,32 : L=L+D : POKE L,83 ' ENDG 
55 POKE L+CC,2 : GOTO 30 ' DIAJ 
60 DATA 0 , -40 , 40, 0 , -1 , -4 l ' BRNF 
65 DATA 39 , 0, 1 , - 39, 4 l' BNDJ (bUl 1 

Pr ogram 10. Tim e Test of Program 8 

10 REM 52 . 183 SECONDS' BNGA 
15 CC=5 4272 : L=l524 : 0=0 

: PRINT CHR.$(147 ) ' FWNK 
20 POKE L,83 : POKE L+CC , 2 ' DKLC 
25 T= TI : FOR TEST= 1 TO 500 ' EMKI 
30 JO= 15 - (PEEK(56320) AND 15) 

: D=0 ' FSCG 
~ 35 IF J 0=2 THEN D=40 ' EGJI 

40 IF JO =l THEN D=-40 ' FGDE 
45 IF J0=4 THEN D=-l ' FFFJ 
50 IF J0=8 THEN D=l ' EFTE 
55 IF J0=5 THEN D~-41 : REM UP & 

LEF'r • GOSN 
60 IF J0=9 THEN D=- 39 : REM UP & 

RIGHT ' GPMJ 
65 IF J0 =6 THEN D= 39 : REM DOWN & 

LE,FT' FQCO 
70 IF JO=l0 THEN 0=41 : REM DOWN & 

RIGHT ' FSVK 
75 IF (PEEK( 56320) AND 16)=0 THEN 

PRINT "FIRE !"' GMNP 
80 IF ( L+D)>2023 OR (L+D) <l024 THEN 

30 ' HSBM 
85 POKE L , 32: L=L+D: POKE L, 83 ' END0 
90 POKE L+CC,2 : NEXT TEST ' DKIJ 
95 l?RINT (Tl-T)/60; " SECONDS" 'DIKQ lEND) 

Pr ogra m 11. Tim e Tes t of progr am 9 

10 REM 37 . 117 SECONDS' BNGA 
15 CC=54272: L=l524 : 0=0 

: PRINT CHR.$(1 47) ' FWNK 
20 POKE L , 83 : POKE L+CC , 2 ' DKLC 
25 Dl M R (10) : FOR X = 0 TO 10 

: READ A' FMII 
30 R(X)=A : NEXT' CGTB 
35 T=Tl : FOR TEST= 1 TO 500 ' EMKJ 
40 JO= 15-(PEEk (56320 ) AND 15 ) 

: D=0 ' FSCH 
45 D= R(JO) 'BGYH 
50 IF (PEEK(56320) AND 16)=0 THEN 

PRINT II FI RE!' " GMNl 
55 IF (L+D) >2023 OR (L+D)<l024 THEN 

40 ' HSCO 
60 POKE L, 32 : L=L+D : POKE L, 83 ' ENDH 
65 POKE L+CC , 2: NEXT TEST ' DKIL 
70 PRINT (TI-T)/60 ;" SECONDS"' DIKJ 
75 DATA 0, -40 , 40 , 0 , - 1 , -4l ' BRNL 
80 DATA 39 , '0 , 1, -39, 4l ' BNDG (fi1b) 

POWERPLAY 113 



USER GROUPS 
Com modor e user groups nauonw1de and around the world prov ide invaluab le assistanc e to Com modore computensts If you are lookmg for 

peopl e who share yom co mputi ng 1merests , or if you need help getung staned with your com pu ter. conta ct the group near you 
This 11st is compiled from g1oups who respo11ded to a survey conducted by Pete Baczor, Commod ore's user group coord inato r. H you would lil<e 

you1 g1oup to appea r here. or 11 you need in[ ormouon about Commodor e's use1 group support, co ntac t Pete at Com modore Business Ma ch 111os. 
1200 Wilson Dnve . West Chester. PA 19380 

ALA JlAMA 

Bummuham 
nummgham Commodou, 
Computer Club 
HauyJ on•s 
'.MS Avor.uo V Lot 7•8-36208 

F.nt••lp(IS,(} 
1A'UtttJtU!US M1cro·Co11'1put.-.r 
Soc1oty 
WllJlUJ11 H Brown 
1m Koy !lone Rd -30330 

Mobt!o 
Commodore Club<>! l ,l obllc 
Tom Wyai: 
3SG8·H R"e Maawn 36008 

Pln,o n 
Coinmo<!o:e Ch.1b-Sou t11 
Wtlltom J !'1coman 
I' 0 Box 32•1 35 126 

S<.,,1u.bo<0 
Scotl!lbc10 C·&I u ... ,. 0 1oup 
R1th,11d Rodon 
Ht 5. Box 255-35768 

ALASKA 

Colga,y 
Cnlq,i:y Comrnod01$ 
U!Mlls Group 
1.1<,y<I Norman 
ttlOCMIIOldWoySW T2WH:t 

J\l)Ch OU:UJC 
/\IMkn fl.1 Comrnodorn 
Compute , Club 
Doug Gnr.non 
P O Box 60<l3-99f,02 

.: ... tclukan 
Vuot City Users Croup 
Jin, Uunoo 
P O Oox fi007. 9!190 I 

S11ku 
S1tk.1 Commodor~ lJ , 11, Orou;, 
().,nm, Lonh.am 
P O Box 2204-9983~ 

ARI ZONA 

Ch11ndle1 
Attzona VIC & 64 Uc~rs 
Thon,us Monoon 
90<l IV Matlboro Cu -8522 1 

Ulobo 
Otkt H11c](ers 
P,1ul n Mochu ln 
Ill I, IJox 31 B5501 

Pho,muc. 
Phoonix Ar12ono Cornmodoio 
C1uh 
Lcslte A Rcbe:LS 
P O 8-0x 34905- 85067 

S1tmn V1~t.-1. 
1'hunde1 MountaJn Co1n1nodore 
Ut.PttcOp 
J•lflTylN 
f' o llox 179&-a~ 

1·ucson 
C.1tnhn I CommQCkt11 
Compute: Club 
M tke uiPag ha 
3:rn s Momwn Dr -85730 

ARKANSAS 

Conway 
CJ111modo.e/PIT U ,,:a. Club 
Genova 6owhn 
[) ,tVI' Str•ijl non 

R11tsHf!IJV1llt• 

l\um:.0Uv1!10 C-01n1nocto10 
u,.,,,. Oroup 
Uob Bmro:,J 
•IOI S /uont;ton Dt 72801 
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CALIFORNIA 

Aluilomo 
Cactus Cormnumcato1 
PO Oox 12n -9 1101 

A,ca<IJn 
l>.uodcna Commodo:~ 
Computc1 Club 
F,111tn McDonald 
PO llox 116:l q IOClA 

Aulm1n 
Aubum Co:nmodo1u 
Compuw , Club 
Pat Suub 
11210 Mrra Loma D: -95603 

Baldwin P<lrk 
Col Poly Cemmodoro u,er s 
Croup 
David D1etwl 
14617~ 11nmono lllvd -9 1706 

lffltllowcr 
Club 64 
Robert Joh.'lSon 
M044 Ooyou /\vo -90700 

Chmswo rlh 
San Fernando Valley 
Commodore Users Group 
Tom Lynch 
2 1208 Nashv!lle-91311 

Ck)V l !II 

FH·~no 64 User~ 
Gmu Bdws rds 
00 1 W 9th •1'200-936 12 

Conco,d 
D•1b!o Valley Commodoro 
U$crs Orot..? 
o.i.,n swrchen 
PO Box 2715:,---94520 

Comn Mc::i.:i 
C T<?Ch Users or Ora110•1 Co11111y 
R Stnv,,nson 
I' 0 Box M97-92G26 

Cllporllno 
PUO of S1heon Vn:oy 
M&rvm Vander Kool 
2235& Rancho Venrnrn- 95014 

Oanvl.llo 
Oa11v1Ue Use.ls Grou1> 
Knnt B o .. ,is 
1e; l'ton1 St . Su11e 100-9-1:>2'> 

1rou~ 
l lollywood Co1nmodor,, 
U•oroG ,oup 
Morun lll6ekwt:U 
733 N R1dqewood Dlvd 'l00l8 

Uvcrmore­
P/\1.S 
Jo Johnson 
886 South K- 94550 

Lo• Osos 
son Luis Obrspo Commoclorn 
Comp Cl 
0 11yll1..,.,-0 
l'/1,6 9th Succr-9".1402 

Nov,doCny 
C64 UMm:1 Gtoup 
Corzy Fr1cderic1 
116 M Rad Dog Ro.,d 95959 

OJOl 
6'1/20 Club 
01uq Burns 
21b N f\rlton St-93023 

Oxrnud 
CIVIC64 
Nnthlln Okurn 
1?0 W Mm,nolto Av" 93030 

P'1:..adr>na 
PCACC 
a, inn Kio:? 
1135 Co,onet Ave 91107 

San Cor!os 
Pon1n.:.ula Commodo10 
Ur.ems Grot1p 
Tuno:hy /\vory 
6'l3 Old Cou:1ty Rd -' H070 

Son FronCISOo 
PE:T on ,hu ,\ ffi 
ll<>ln U,wo 
b2& Crt•sllu,no D1 -9- 1132 

S~m Ymdro 
South Day Commodor~ 84 
U""r8 Group 
Joso M Ganego 
PO Box 3193-92073 

Santa Moua 
Cttntrol Coast Commocloro 
Uoor Cwup 
OUIJ~ll F' Vein 
~237 Plumor!a Ct ~3'155 

S..uu.n Monico 
CQm1nodore &: \'l est 
Don Compb<,U 
PO !lox ~ 100·0-.00 

Sanu.1 Ro:;o 
Santo Rosa Commodore S4 
USCJIS Gtoup 
O•ny P,ilmcr 
333 I:: Robles Av~ -9"' 10'/.7925 

Stockton 
Stockton Commodo10 
Uu<uc, C.:toup 
llltN McCMn 
2929 Calat1va Dr !l52o.1 

COL ORADO 

As(>'n 
Rocky Moun~n Commodorn 
Club 
Ray Orooks 
P O llox :177-8 1012 

Df,nvf'r 
Colorodo Commodo<tt Com;,.,., 
Club 
11oyc .. M11chtll 
!MOO F.hn Ct N6078-8022 1 

Grond Juncucn 
Wesv•1 n Slope Com1n0doro 
Uso1sG 1oup 
Ralph D'Andrea 
PO !Jax 4142-81 502 

CONN ECTICUT 

Ccdc;lwstor 
(;ompuwr Use1s 0 1ouµ 
LJZ R~ro1owsk1 
I lolla lhll Hoad~ l 1& 

Danbury 
F'ouhl\ld Ccu,i:y Commcdor o 
U~ r Op 
K1,nnolh 11. Hctt~s 
PO !lox 212---06810 

£rm Hnrtlo,d 
Hn11fo1tl Cc,unw Gommo<!or" 
U ••Op 
R Cu11i,.. 
PO !lox 85S3--<l6018 

Enhuld 
Nonhem er Comrnodo1t'* Club 
Mik o L.ovosque 
3 Marb te St --06082 

Harnw:m 
Commodoto East Computt~ 
Us1:•rs Ornup 
F:r nest Julian 
16b U 8 Ulgolow Hd -Ql.iZ~'l 

MyMIO 
C64 UJtOrn Grnup of Now l.oncSo:"1 
A Ettcts 
57 F'urhtown tn --06355 

Stamford 
St.amfmd Corn1nodoiu 
\Jno,r. Group 
St.un Czt!rnt,l 
P O Box 1337--06 902 

St:llUOrd 
Commodore User Group of 
Strotfo1d 
Dan Korn·Ekms 
PO Box 1213--06497 

West Hnv~n 
U or Now Ho,·en M,crocomput~r 
Club 
M McConoohy 
U or Now I lnven . 300 OrM110 
Avo -06~10 

DELAWARE 

Fel!On 
Diamond State Users Group 
M 1chn('IJ Butler 
PO Oox 892-19943 

Nowark 
Nt.iwtu k Conunodoro u~cn 
Group 
Bob Toy1or 
210 Dutao Ot -19711 

FLORIDA 
Avon Patk 

CHTPS Users Group 
Ge, aid Khmczak 
P O Box 300.J.-33825 

Bredenton 
Mnn,1'10t.n Commodote 
U•oroO rollp 
Bob Brun.llon 
0 16 r, 35Lh Ave. Dt -33!i08 

Brandon 
Brnndon Us111s Group 
P>ul A Doug!'.e:ty 
108 Anol~wood Dr - 33~1 I 

Cl~:i.,wntor 
C?muw:uor Commodorn Club 
Cory 13 Gould 
IS3Z l;,r,1011 suoe, ·3Ja l b 

Cocoa 
El •hlft oh 
Mik o Schnoke 
I' 0 !lox 5'18-32922·0!,4K 

Eaton Pork 
VI C/G4 1-ieanland Use , Owup 
Lakeland 
Rand4ll Lrpham 
I' 0 Box 912-33840 

Gamsvill~ 
Om11nv1!1,; Commodoro 
U••·ro Group 
M Drnw Hurley 
PO llox M7 16-J260-l 

Jackaonvlt!O 
UN'f' Comrnodo,e Computm 
Club 
Jay S Huebner 
UntvNmty of North Flondo-
32216 

Lutz 
VICIG4 II, rrUJnd Usmo- Tornpo 
Tom KoouQh 
14906 Morning Dt 33!'>49 

MaeDtll, AF'B 
S0111h Tnmpn Commodoro 64 
U!:icra0 1oup 
Ro111>ld S. Clemen, 
T.l6F Second D, -3362 1 

M.1arm 
M1t1m120&1 
Jun Luhmtifl 
l?.911 SW 49th St -33 1?& 

Nollh Mln1111 !looch 
Commodori:, E:ducalOrti U1--u1 

Oroup-No11h 
ll o~ r1 l'111U<r08 
16330 NE: 2nd Ave - 33162 

Ocala 
Ttt County Commodoro 
Uscrn G1oup 
Don Vnndervontor 
I' 0 !lox 1151 32671 

Orlando 
Centro! ~10 11da CommOdorn 
Users Croup 
TI1urmon t..owson 
Po Box 7326--32854 

P.a!mliarbo, 
Sunco.t.'lt &,;s 
Curtis J Mtller 
2419 US Ill North-33"63 

Panumo City 
!lny eo ,nmoclo,~ Us• ,s 0 1011p 
Doug Sch11')(1U 
PO Box 3187-32401 

Pcnsacoto 
Ccmmodoie Advanmgo 
Deannn Owons 
P.O. Uox 18'190- 32523 

Pons..,colo 
Commudo!~ U..irs Group of 
PI rurnoolo 
Debbie Johrunon 
P O D-Ox 3533-32500 

Plant...1Uon 
Suburban 64 Use,s Group 
Ken Port11dgo 
1360 SW 82nd Ter . .0.pt #62:,---
3332•1 

Sarub<?l 
San1i,,,I Cornrnodoro VIC 
Phil e,,1.,ngor 
1110 l'<lnwinkl o Box 73 33%7 

Sho,hmor 
Ft Walton Bo•ch Commodo, a 
Use, Oroup 
Jtrn Mocu 
P O Box 3-325t.9 

Tamarac 
Broward Cornrnodo,e 
Ust"utO ,oup 
t; ,w11 !-lorn 
P O !lox 25794 33.120 

Tavau.·s 
Tt1ruu-1t•• F.d1Jot10nAI Uc<'us 
Group 
John Zo,glor 
P O Box 32C.-32778 

Zephy,h!II 
East Pal>CO Commodo:e 
Usct• Oroup 
P J Bryden 
1836 Stmdy Rood 34248 

GEORGIA 

Albany 
Albony CUM Amarue, 
Compuu-:~1 
David L Via 
PO D-Ox 546 1- 31706 

Allanu, 
VlG·tlmo 
Earl Dolir11ty 
PO llo,c~-32346 

Brun.wi ck 
Ookwn w.-. Cornmador,· U , u 
R1cl1.11tl I. Young 
135 Sherwood Fo1est Cu 
31520 

Collego Pn>k 
Commodol~ Format 
Greqory Young 
2801 C4rn11 Cleek Pkwy ·30337 

Mouow 
CCC64 UC 
DMlcll'ocJott 
P O Box 8-1?. 30260 

Oakwood 
l'IE GCO<gill Commodor" 
U.-e18 Group 
Hanndy Shu le1 
Rou10 /12. Box 226--3058(; 



USER GROUPS 
Rlvocdnlo 

Clayton County CG4 U•oco Ocoup 
Joyoo Joy 
!>27 Wnnt'lyn Woy -302'1~ 

Siow,, Mounwn 
AllAl\ta C&I Ustis Oco.,p 
Ron.lld Llsosk! 
1767 8111 Valley lAno 3008:3 

IDAHO 

Coow d'Alene 
eo,,u, d' Alene Computer Club 
Oory Edwa,ds 
506 l .uncerord Ln -B38 M 

Ocongoville 
Oc1ngovlll<, HS Computer Club 
Oen Kss.ange, 
9 10 S D Sueet-83!',30 

Idaho Falls 
Eagle Rock Commocloro 
Computer Club 
Jeanie La:so!l 
PO Box ~·3884 

11.LINOIS 

Bclvldoco 
I fourlrmc:s Usoas 010\15> 

Chip Downey 
1303 Net~e 6 2-61008 

Bloomington 
Bloomington· Normal 
Commodore ug 
Car1Bwress 
PO Box 1058-61702· 1058 

Conton 
Canton Arett CommOdOre 
Usorn Ocoup 
llobt•rt S Smohch 
Spoon Rrvcc CoUt,g~ RR 111-
61620 

Champaign 
Cham))81gn Ui'oano Commodore 
UsettCcoup 
Steve Cast 
2006 Ctescent o, -61821 

Elgin 
f'ox Valley Coomodoco 
U1ert0 1oup 
llo1bO coss 
833 ProePOCt--001:?0 

Oalosbucg 
Knox Commodore Club 
Randy Fox 
195 Olive St -6 140 1 

Haivey 
South S\abwban V20 IJMra Club 
Ncc:ltFo,te 
1640'3 Emecalc!-6().128 

Knnlctlktt 
KankAJ<oo Hac:kocs 
Blll llcowllet 
RR 12. Box 228·H-«>90! 

Lincoln wood 
C·G4 Ueers Croup, Inc 
David W. Tamkin 
P O Box 46464---00646 

Monmouth 
Won•,n IllmoJS Commodolc 
U""11C10.,p 
Robc,1t Cokel 
90G W 6th Ave-61402 

Peo,14 

Commodore 1.1$ers o1 Pecil4 
Jeff Martm 
1600 W, Devereux-61014 

Rockford 
Rockford Area Commodocu 
Compuu,c Clu!> 
Kathe Hoyer 
2'.HI ~Mm Rd -61107 

Soou /\FD 
Socm Computer U .i;c•· Oco.,p 
Ollbert D HC!l:.>nd 
PO Box 397-Q225 

Spnnghakl 
Spnngheld PET Usora Ocou1> 
BIU E.1rdloy 
3116 Concord-6270<t 

INDIANA 

Columbuo 
Columbue Commodoro Club 
l'tank N1ehul.u 
112101'1 °"""O•l<l'n'O Rd 
47201 

lndu,napollS 
VIC Indy Club 
Ftcd lmhausen 
Box 11543 4812 E M1ch1aan 
S<--46201 

N Manch ester 
Manchester Com1nodo10 
Usorn Group 
R1cho:d M IJollow• 
6060 E 9<11 St -4G902 

Tena Haui. 
Western Indiana Commod..ro 
Users Croup 
Dennis C Oraham 
912 E. Brown A,..e --;7803 

IY Lala;-eue 
Commodo,o Own~ra or Lal>yotte 
Ross lndellcoto 
?.O Paulck L.ano- -'17000 

IOWA 

OesM01nt1'11 

Commodore ComputM Ulll'rt o! 
Iowa 
Cwus L Sh1Uor 
PO Bex 3140-50316 

Han!ord 
Cop1tal Comp IX Ccmmodor~ 
Computer C.1ub 
Doren Hulot 
P O Box t.8-(,() 11 B 

Wntcrloo 
Wote,loo 11,00 Commockwtt Club 
Rlcl< Volker 
945 Lowcl-50702 

KANSAS 

llutchmson 
Sa.'t Ct:y Commodore Cub 
',\'endoD O Ulnitlon 
PO Box 2&11-67li0-1 

Viola 
Commodore U«>r• Ocou1> 
or W1ch1<&. Inc 
Woll 1..ouru:bery 
Rt #I .Box 115 67M9 

KENTUCKY 
Bards<own 

Commod0<0 Ba:dstown U •11 

Croup 
Patncl< K,rlk,y 
P O Box 165-400().l 

BowlmgCre.!n 
BoWlu\g Ort'<'n Com1oodaro 
UsersO,oup 
Doug Slcmnoc 
P.O Box 20214 -'12102 

Olosgow 
Clasgow Commodore 
UseisOroup 
Steve Eng!Md 
PO Bex 154--12141 

llonderscn 
Commodorn Connnctson 
Jome, Ktmp 
1010 S Elm--42420 

LOUISIANA 

Meta me 
Sixty·Four ·urn Uttns' Oro up 

Ebiabeth s Horrman 
4317 Stoc1"on St -70001 

Now Orleam 
Conuol Datn lnsmuto 
Kont H Courtnny II 
6600 F1a!a Or 70127 

Slueve;,on 
Atk·La-Tex Ccmmodoro &I C:ub 
BtD Walk~r 
5515 f'a1r!ax rwo-71108 

Sulph ur 
South we st I.I\ U•oro' Group 
FrodWlute 
99 Ann-70GG3 

Swartz 
Ounchlto CornmOdoru Clt1b 
Beckie Wnlko, 
PO !lox 17& 71?.ffl 

MAJNE 

Brunsw-.1·,< 
Y U O (Brun,wick) 
Poter O Buen 
20 Columbia /\vo ---0-1011 

Orano 
Computer Society ol l'enobsoot 
Act~t~ 
101 Ccooby L!tb, UM0 --04 460 

Porll>nd 
Souu,~rn Maino ;>0,C,4 

Ed Y.oort:" 
10 Waik•r Su- <»O'l2 

ScarborCXlgh 
Y U O (Scarborooqh) 
Oeo<ge Caswcl 
16 Weriwooc!-o'.o74 

Weslbroolt 
Your Cornmodoro Ur.ors Omup 
Miko Proc1Bo 
P.O !lox 611 0'10')1 

MARYLAND 

A~rd.,.•n 
COMl'UCATS 
Be11y Scheul.ic 
680 \'J ll<,IAlr Av• 2100 I 

Ba!~CC"e 
B.l!u.-nore Al~.a Cornmodo:e 
u-ocoup 
M1chMI M Bcocrnllf'UJ 
4605 Voqt /\vo -21200 

Woounnhout~ IJWI Cornmodow 
User Oroup 
Lro D Jl.1rron 
PO Box 1693 21.'0J 

Woodlawn Com1n0<1oro Club 
Miko l..onq 
1712 Aberc!een ~d 21234 

FO- .on 
Ha:!o,d C<lunty Commodore 
U,,,,,eOcoup 
Kim Uoyd 
PO Dox 20'}-21(),17 

Frodor1ck 
F'redeuck F'uncuonrorc 
Stephen M Jacob:1<>n 
108 Key Pkwy 21701 

Hage rsiown 
Hagt>"town Us,,,s Oroup 
Joseph F Ru!Y.C\',~iu 
23 Qr.tntry i..n 217«1 

Leonmdt.own 
P/\X/COW64 
D.lv1d J llnmhl n 
240 Jcnoraon St 20,J:.O 

Pcu:moc 
Wesu>rn Momgomory C64 
Useco Ocuup 
Jorge Montalvan 
11209 Tnck House Ct -20854 

RoclMto 
Rockvt~VIC'6<. U II Cruup 
Tom Pounds 
PO Dcx ll80!r-2081,(; 

Swe: Spung, 
Montqomi ry Cou.:ny 
Commodo,e Soc 
Meryle D Poun..l• 
P.0 Box 6444-20006 

SuiUand 
Edison Commodore U'Crs C:oup 
Wl!!wn H Ha.n 
~314 Oxfotd Dr -'2!1746 

MASSACHUSETT S 

Bedlord 
Rllyth,,.,., Commocl,10 u ... ,. 
010.,p 
John Rudt 
Ra}'lheon Co -QR/If, 017730 

Foxboro 
Foxboro Acea Commodoro 
User Oroup 
Samuel Knight 
154 Cre,,n St -02035 

Rutland 
The PolyhOdrnl Wwud 
Rob ll odgon Jr, 
~22 Counuv.i<to !:at 016'13 

\ ,, oin!H· k! 

"""-: Vt.;,:-f VIC. &l Club 
Mm'!nS Y,tlo 
34 Bau• St -01005 

Woburn 
EM 20,64 Us,;ra Croup 
John Cna1~ 11n 
36 Buci<m•n Sr 01001 

MICHIOAN 

Ano/\1bo1 
Commcxlo111 U f I Gtoop 

Uof M1et, 
John J O ,nr~ r 
School o! Pub H 31th 
U of M1ch -1810'.l 

BayCny 
Bay Ci:y U •11 Cro.p 
Jun011!!m 
1013 N Jollnwn St -48706 

Cinco 
M1d·M1d110,111 <:ommodoru Club 
V11(1ll Orat11un 
_..8617 

£a.st Ofo~Oll 

Mrch,900 Comruldoce 64 U•m 
o,oup Inc 
Chuck C.e 1 .qa 
PO Box 539---l:l02! 

u~n c;M.1 
Slipped Dnk lw 
J Mookow 
310-14 John H 48071 

MldlAn<I 
Commcxloru Cornputrr Club 
Jack WAl:cy 
4100 Wr,,t M,u, Rd --48460 

Rlchmond 
co :.1P 
!!nll!l Pcm<;'• 
7514 Puny 0011 Rd --;ao62 

South!cekl 
Com1nodote Compul••r 
enthu"''" tl'I 
Su •,on l.A'pstitz 
20050 Wmcht"'\1 .. , 48076 

Wawcv1Jt-l 
DAB Computer Club 
Denms Bu1l1nulon 
PO Box 5'12--49098 

MINNES OTA 

!.." •Fa.. 
I lorulland /\Jc, Computer Co-op 
Semw .. 1, 
2.01 R1vo1w0<>J Or -'..6315 

lloe!wood f'= 
lntt>rfoa-
Ron Sch1~1no 
243 F. 2nd St &628J 

MISSISSIPPI 

Brloxt 
oua Coast C<>:n.'l""'<lcro Club 
Mar•\', HO!,..-; 
4550 W o, , :h Ulvd -39!,31 

l1Ju,..,bu1g 
Commod.,rs c...,,,,..,.,, Club 

~nJ t,fattu:l;. 
Dept or Pot, ~ ·, u er M,._, 
394060076 

MISSOURI 

Cope G1rordoou 
Heartland U11r,~ Group 
M.l30n Emfr. on 
129 S Loumrr 17 64701 

Colden 
MOARY. C,rnm)d .... U,;e,s 
Ocoup 
Mru!.tu!.!1 B TU.r:tf!r 
P O Box 504 6!,6!,8 

Joplin 
Joplin Cornmodoro Computer 
U&ers 
RD Connely 
422 S Flo,1!10 Ave -6'1801 

KM=Cny 
Commodo,o Use,s <1:oup 
or Knn••• Ctty 
Sa1vttdo1 Cvrd• 
PO u ... :iv.n f4111 

l,i!Y cty 
NotU...tn.d Am.1un..t Rndw 
A -*Cl,"IUor'I 

Alan lloy,,r 
811 Ltnd"!lwood lAnc--41C68 

~1:uyv:..;., 
Cornmodoco r11c 
Pamela Lucido 
J--Jorai.:u M1,nn L,C'n1n1nu Cent.er-
644Gll 

Wo.zrtn~ bUHJ 
Cc;1rnrl\l..Rl1nn UL:.ftf Crw,1 or 
\'\', "Uh n:.burg 
Buck Sommcr~,uq 
P O Box ll'lJ--64093 

MONTANA 

:,,!lSSO\,l.4 
\"JfN.tNn Morn.and Cornmodore 
Usor Cro11p 
Cncl Whi<u 
ll(X) t(o11011111iun Av11 b9601 

N&DIVISK.A 

Atunca 
Alhanc tt Commodcro Comput.-r 
Club 
M son,,, 
1629 Boi:.;----69301 

Oenr.g 
Plau .. v,.;..iny Commodo,e 
U1to11,0roup 
Jun P,uk.u 
17?.0 '()' St --li934 l 

l.mccln 
CornpuM Pow..r Unhmttod 
RobNt llow,rd 
416 N 27--68503 

OmAh4 
c,....,,~, O!llaha C&I Us,,,s Croup 
K•n Ju~u 
2932 ...... wood D1 -68123 

NEVADA 

1.3.o V~aa 
Lu Vl.'(J .. llrM rF.T U•~rs 
0101111 

&130 f, Ch,111°,ton Blvd 89122 

Las V<l{lb• 
SOO C,ommodoro Usct:1 G1oup 
Loo Sc~Jom 
«>II \'I C)wt,,,,•·,n lllvrl -
89102 

NEW HAMPSHIRE 

Roch~ t, f 

C61USlRS 
P O Dax •I022· 03007 

Wmch(t;.tur 

Monodnock Corrmoc loro 64 
Usoro 01oup 
Paul Rulu lU 
RFD II Routo 10-03470 

NEW JERSEY 

e..r.,, M, ,id 

IICONJ n:TNICICDM Ur.crs 
Oroup 
Ja, ph M Pylk.l 

30 RlverVl"IN Tl'I 08502 

Cherry 1h11 
Sou th Jcr~oy Commodore 
Usarn Ocoup 
Prod lle1mon 
PO Box 420f,-.()(l()3,J 

Fr~holct 
f"TCU 
John R1nllkl1 
150 Stnrllnq /\vn f11'1'2ll 

Motn r UM 

M <.m . .1 Art:J Com.mod re 
u..., Oroup 
Robort J Soormg 
51 FerncliU Rd -07950 

POWERPLAY 115 

• 



USER liROUPS 
Morn:; Plmns 

N Amcncnn Comrnodorn 
Tedt:hew Ur,o1r Oroup 
Hal> II J S..ottn, 1 
51 F~rnc!,tl Rd 071f,() 

MuumHolly 
HCA Commodorn U ,•rs Oroup 
William Rowu 
432 Hemlock l.n 08000 

Ocean V 1fjW 

Capc·/\Llnnllc Comrnodore 
Users Crouf> 
B J Chadwick 
14.;o OM $ta(I• Co., h Rd -
OC,230 

R,d,Jcwoc<I 
INF064 
Pou, 1'1Hoe-Jy 
JG w !11d1,,•wt>0d /wo 07432 

Un1onC1ly 
Hudso,1 Ct1unty c.;ommodo1e 
User Crous1 
Dave Wcst:>hnlMfl 
308 Palisa:l<> Avo O?Offl 

\'loll Township 
Jctt;,t.ry Sho1e Commo:lot ... 
l/ocr~ C10trp 
BobMc Kml,,v 
1905 Monmout h nlvrl 0?72ll 

Wayno 
Club 64 
C C1pollo111 
Homburg Tpk" _q/470 

Westi,,•,'OOCl 
Commodo,,. 6'\ IJ,'ljmners Clul:> 
ThomasMutm 
680 v•,oh Tcr -{flri/65 

NEW YORK 

APON cw Y01k 
7.w(nbrueckcn Cornrncxlmu 
Computr , Club 
Herny Whru, 
200th TAMMC Uox 114 09052 
06332-6347 

8'>thp,,;iu 
Commodo:~ Cornput• r Cub 
N Tht!\11 , •:1 

till StrwMtAv~ tt7M 

13ronx 
Commodom M1c1oct11µt:. 
Amhony Simchuz 
340 E Mosholu Pkwy- 10458 

Bwcl<lyn 
Brooklyn Commodoro Ur-n:$ 
Croup 
MAJcoirn Jay Oontiem;m 
1735 F. l:ltl1 St Apt ION-
11229 

E:ust Sotoukot 
Lonu k lund VIC.: Socu iv 
Lowrt!nc."tt V Stc!on1 
20 SpyqL1: s L,111,• ll '/33 

Ore.at Neck 
GHt<U Neck Commodore 
Users Croup 
Adaml<om 
30Croc, A,,. 11021 

Or""t Neck 
[.!VF. 
,\ F11N1m1111 
17 1',cad tlly !1Md 11023 

Hammondspo1t 
Finger Ldkes J\:c:t Komputer 
Exports 
Te rry Lynn~ Nruby 
86 w L.iko Rd MS10 

Jabetg 
Cornm(xtuu, fr('lli'.a 
MJ.ko\"i'ui;t 
9111 Rrt1hood St IJ47l 

ML Vernon 
Folkhlo Tououml Club 
Te<! Ccmles 
Box 2222·C 10551 

New Hampton 
C·&; u~iS Croup o! o~nngP 
Couni;· 
Stophcn ~ 11'.~I 
Box 238 IU> ~ 1- 1()9:,.11 

116 FEBRUARY/MARCH '86 

Now P1Mt 
ComputN Mouopclm 
F.11cDMn 
PO Box 39 171 M~m St 
12~-01 

NHwV011< 
Nr,w Yurk Commodore 
u~c100 roup 
n~n Tunkol nnn 
380 n,v ~rs,de Dr. 70 - 10025 
New York Cny V20/C64 
ll•~•s Croup 
fltllph r. ..... 
103 Wa,,qJy l"kl<X'-10011 

N"W:Uk 
Fmg•_·t Lokt Commodo,, 
Uii, ,~ Oroup 
Todd Anrhrws 
'20 W Unio11 Si - M, 13 

Osw,)uo 
Oswcgo Commodore 
Ur.f'llbCroi.:p 
John R Bcxonkny 
208 P,irk l!•ill-Sl/NY-1317.6 

Roctu: tc.: 
Cmnrnodom U "IS C:oup ,I 
Jlocl1c 11,i 
PO ll;,x ZGa M-J.1626 

SUJ UtOQO Spt ln{llf 

/\<luondock C64 l/sets Owup 
Pnul W Klompos 
208 Woorllnwn Aw- 12866 

Sy1.1c..,1ire 
Cornrnodo:e Computer Club 
et Syrncu "" 
PO Box2232 13220 

Tntmon 
C:ompulus Club ol l1oekl md 
PotH 0Ptlln 
I' 0. llox 233 10982 

T O!lt lWUOdU 

b4 SoUlhlnwns Users Croup 
Mtcl\J\CI Leskow 
~- Sotn.t-'lVl.:e-141~ 

Ton11wand.1 
Cornmodoro Bufl,ilo u,..,,. Orou;> 
[);1vtlN,~n 
1!19 I).ii" Dr 1'1150 

Tuber, 11111 
Mohowk Volloy Cornrnodore 
U>.t•11J01oup 
w,111nrn A Nowak 
38 18 Surwon Ave. ? 0 Box 
343-121n 

NORTH CAROLINA 

Chm..,ttt.• 
Choli l<•tt•• C&l u.,,,. Orou1 
II S llnnk, 
3717 f1oworllol<l Rd 28210 

l lr•v'-'lock 
Dow11 F:,1M. Commodore 
Users Group 
Jun V/ntthmg1-0n 
302 BcUtown Rd -28532 

Trvon 
Tryon Cornmod ,e &; C.ull 
Robin Michnc-J 
PO Box 1010 -28782 

NOIITH DAKOTA 

01n11rn1ck 
Cominocto1n Club cf No1th 
D.il<Olll 
Jam+""J C Aten 
10067 Rr.no Dr 58501 

OHIO 

Droolr?tul1. 
C l' U Conn+ot."tKJn 
nu1kM Fronk 
I' O ll<>x ·12032 -41142 

Ctnc ilinnt1 
Cmn,,,00010 Users of OluH Ct11p 
Ttld StnlulS 
8 1G Bc>e<:ho: St -45206 

M~p" Heights 
si:; Clo~ow,<1 Ccmmocore 
Crow·• Useur Oroup 
C111!S...S.1 
18873 llurl m Dr -4C.137 

Mw1on 
M,1non Oh10 Commodorfl 
u,,.,,,,c,oup 
Htchorcl Mwuo 
n& WO:bnq11 Rd ·1JJOl 

: ... 11 ntor 
NI:: Ohio Co:nmodor~ 
UM1JsCroup 
Rossmncr. 
P.O Dox 718-44 062 

Mll!o:d 
Clcrcom·64 
0 \Vo Skagg,I 
!tnl Obser..lt;On C: --4~1!,0 

Nr;w Phwdeiphi..1 
Commado11'.' 64 Ur~:. 01t up 
J,.u Eklund 
'/02 P.lrk t\ ve NW-I.JGti3 

Tolodo 
Ccnunodo rc Compulttr 
Club et Toledo 
J ,mCyc hJec 
PO Dox~:3623 

X••mn 
lM}'tOn Arca ComulOQ.:.;:,, 
u ··••Orou~ 
Chort...Tobm 
G79 Murray l 1tll Dr •1i.J:W~ 

OKLAHO MA 

Moskogee 
Mus~ee Computer Soc, 
Commodo:e Uscr1; Group 
Stovo Ford 
202 s 12th su=:-71101 

Okl•h-m• Ctty 
G1t,,•,,..r Oklahoma 
Commodor~ Club 
R1cMrd P 1!111 
1401 N Rockwcll-73127 

OREOON 

Albany 
Albany Co:valhs C64 
UsorsG:oup 
Al Rasmus 
2138 Clrrc"l)O St SJ::-973?1 

l'orll,lnd 
N'E Penland Commoifori, 
U ... , Croup 
Ga1y A Thompat;on 
ij'/t,9 N.Colve,t Av e 072 17 

Po1tbmd 
PCE Commodore l/se ro vroup 
!hchard Turnock 
12 l SW S.Umon St -97006 

l'nneVll!o 
c~n:r<ll Oreg~n C64 l' "Orwp 
Murvln Mc-C:.,.uy 
199 N I l&wOO<I Av,• 9T/l,, I 

Sho11dnn 
Yumhtll Coumy Comm(')(lo1,1 
Usor~C,oup 
Dan Lmsche:d 
Route 2. Box 2•!6-97378 

PENNS YLV ANJA 

AJaxina 
Al!OOO,l e, M.iun,buro 
Commodo:o U£('JR Ou,up 
RN!ph O,,rnoltMkl Jr 
RD ii~ Box 258-tG(;()I 

All OOnfl 
B A S I C 
Dumu I N Dan to~ 
1433 13th Av ~ 10003 

Apollo 
11.ick~,s FJ1te Club 
Joo :,..~ooto 
305 R<JUtP 356-1!>613 

l,eiwyn 
OE Com61 
P.(lw111d D<.1vu.lson 
l)J'/ Wcstwtnd D, ID312 

muo At-'11 
Worldwide Co:nmodo1c 
ll:retsC roup 
0,.wa v-•/al!E:r 
PO Bex 337- 1942.2 

CJ.arks Surnnm 
Scrnmu.n Commudoto 
l/:.crsOroup 
M,11kA 0.1v 
PO Dox 211 18411 

Clzhon lfo1nht.. 
CHl/0 
Kevin J D•IY 
P.O Box 235 10018 

Grecns lrwg 
Westmo1Plo11t1 Compult'l 
llsern Club 
CaryMPtU~ 
3021 B<in V,•nu llr - t!iEOt 

Mo1usv1D" 
Lov,•t•t Bucks U 1·J1 Otoup 
Don Moy,, 
252 Manot,~ld Rd 190G7 

Mount I lolly Sp:lnQ• 
£1glu. Squarnd 
Andy SkPlton 
PO Box 76- 17066 

Now :,Prtstnqton 
A·K &,; U "I' Orou1, 
Al:on C!ub. n 
1762 F11111nount St lfi0<,11 

Pl\~adOlpl1w 
Boeing 1-.:rnp P,·r~n:11 
Computftf Club 
Alm a McN1ell<>I 
P.O Box 168!i81'32•31 1911.2 

Pmsbwgh 
8-0lus Commodor+ U,:.-rs Croup 
BrllCampb, 
592 Ar bcr ~"'" 1623> 
Pitu.bu1oh C: :nrt)O(I, cu Oroup 
Joel A C1u..1H 

2.01$ Ca111ck Pr 1"2:1~ 

V U GOJ> 
Davm Flnw,lu 
193\ Rocklodg<>-15?.12 

Salano 
CPnUal PA UG>11 Ocoup 
for Comrno loo• 
Jo,,,ph W Collm,111 
Box 10? 1nb7 

We:Gt Cht ttt• I 

},'1tsm Lin" Com111 ,,d Jtl' 

UbNsOroup 
Emil J Volcl,eck J r 
1046 General All,.,, l .n 19382 

WostM1rfim 
South Pmsburrsh 
Ccmrnococe C:oup 
Char!es V,J Otov• UI 
2407 P..nn.sy!v4nm Av,, 15122 

RHODE ISLAND 

flomi:v,n,, 
BumllviUo Co111muclu11• 
Users Club 
Dov,d R M111ne;,ult 
28 Cherry Form Rd 02850 

Narragan.se!U. 
Narra-g-anso:.r. Commodore 
Use,isGtoup 
Robert 11 Pnyr., 
South F,•rry l<d ---02882 

P,1wtucKtit 
f\ l C.:1:; 
M ,chuul Skoldon 
198 Morr!• Av<1 02800 

SOUTH CAROLINA 

Gayce/W Columbto 
Commod<rrc Compau , Club 
o!Co!umb:a 
Bu..e1 Whit" 
PO Box7.7?!, 291'/I 

MyrOe Booch 
Cornmodorn l/pd,\t~ 
OJ,"Hi nnnno11 
2.30 Tarpon !Jay wsn 

No:lh Chnrltttnon 
Charleston Compul>'r Soc1e:y 
.JackA FwrJ : 
P 0. Box 526. 2'1,;00 

Rock 11111 
ftock IIIU Commodore 
ll •·1 Group 
Sm,1111k Robb14 
f-16 Sc,'lloybdrk Cu -29730 

!if)tltL.mbUJQ 
SPARCUO 
Jnmt•:c. 8 P.1s1t:y 
38~ $ Spz mg St - 29302 

TENN ESSEE 

B01tJ...,lt 
Marnptus Commocto, .. 
u .. ~• C:!HI 
St, ... t•n A Chm~ 
PO Oo,c 3009;-3813-l 009'.i 

P,1.un s1,nno·, 
Coinnmdoto Cotnplllt1r Club 
Mmty Utun••1 
r O Oox 00-3733 0 

Knoxv1l!c 
ET 6'l ll!\l'r• Croup 
Rt<,k McCnll 
I' 0 Dnx 4%--37901 

~1t''ro Y.noxvw1,.• commoc.hcu 
U • 111 Group 
~\WUci f'1,ttha?d 
710b Oxm0< r Rd ·37931 

Soddy O,uny 
C64/VIC: 201+1 Club 
/\ OJOll Kt'ntH:dy 
7.4 M Blue R,dqe Dr -37379 

TEXAS 

AU.8t&n 
Corm;, Jotto Compub 1 Club 
ot /\u=.ttn 
Rov llohm,u 
PO llox •10139-78'/6:, 

Corpuu Chnritt 
Corpl1K Ch11su Commodo1*"t8 
Jnn O'Hoo, 
1'0 Oox 6511-78 411 

O..tl,lt$ 
&l Us• r• Oroup. L~c 
StiinOotdtn 
PO !lox 801828 
131'..01 M1rlw,,v Rd-~ 

lhuftt 
Mia C1t11,• Commodor,, Ciub 
0111nn Dl'1wH 
413 Ctueotm Timi 76053 

!rvmg 
Ttvmo Commcdore Users Grnup 
Bill Mnr•hnll 
PO Box 16!i034-75016 

LontJ\'l•"" 
L,onqv1r,w Uu ra Oruup 
Oo<othy !lfouJ ,, 
P O DOK ~?.8'1 7£,G08 

Lubbock 
Lt>hbock Commodow 
Uoorn 0 1oup 
Rober~ MM!.Ollqnle 
38 17 64th Dnv-79413 

M'!XUI 
B1Ston.-U .... rs Grub 
RO Omo 
P O !lox 31 b 700l,/ 

VlttC11lO 
Cro~rond!l Commorlo1t, 
UMt f/i o ,oup 
Jorry (luy 
41? lrrn,1 Or -77901 

Wnco 
Compui.,s 
BurlA H•Y" 
RoutO ,; !lox 214-76705 

UTAH 

OqtJ,~n 
WIIAOtCh Co111modo1~ 
UGCl t.l tltOUJ) 
Mlko Mu1phy 
1' O llox 4028-84402 

VERMONT 

S Burhnqton 
Ch<lrnplarn Va!!cy Commodore 
Ut::etu;010Uf> 
St~YP t1;,pcit 
O Mnytn11 St --0540 1 



USER liROUPS 
Vffi OINIA 

Aloxondno 
Altt)uln<h1~ Users Oioup 
J~llooy I( I londrlckson 
1200 W••tmo v• Olvd n307 
Frnncontn Commodorf' 
Ui •·r•01oup 
M1Uk Sowash 
5924 Devoe Dr - 22310 

A!lrngwn 
A!l 111ot0n VlCt11ns (20/64) 
Cli!tO!I Gladley 
4!,01 Arlington Blvd -2220'1 

C1yo1<>l City Co<nmodu"' &1 Clul; 

0t()QS<'l4'%\ml<I 
123b JotJerson O.,v15 Hwy 
Sto 1200-22202 

Da10C1ty 
D<llu City Commodo,a 
U:;:ors01oup 
Jock B Doyle 
PO Box 20().;-22\93-0058 

Fnufnx 
PENTAF 
Ron Tho,nas 
99 12 Colony f\d -22030 

f'ionklln 
Cominodore Us•11 or F111nklln 
Bruce Powe!! 
1201 N HighSt-23851 

Hn1dy 
Roanoke Comput.et Society 
I.any WMhbu rn 
11t 1, Uox 4()-2410 1 

11\Jtt 
C•n u ol Vug,nia Us;:rs 01oup 
DOlo M®ret 
Route 3 Box 451-241,63 

McLo.u\ 
C&1 Us••is 0 1oup of McLean 
John MU<'llG1 
'/426 1'ldo1odo St -22102 

Roonok~ 
H A C E Commodore 
U8m't01011p 
Lnny RAckO',, 
<1726 Horo.:man D, -2.;()19 

WASHINGTON 

Arlln!lt On 
Al li ngton Commcdorn 
Uac:•1• 01o'lp 
J.>no M K1nq 
1820-1 tl?tll Ave NE-987.23 

C<nttnlw 
CBM U&OII C,oup 
Rick Doolw r 
803 l::uclld- 98531 

Ft Lew is 
64 PCS 
Jun Lltehl1old 
Ouall"rs 282i ·A-98433 

MnrysvJI!~ 
Bunch ' A' fly tos 
Jooy M11lo1 
4916 12\Ht Pl>lc• NE-98272 

Oak HazbOr 
Whidl>!,y Island Commodoro 
ComputAl1 C!1.-b 
Bob Ha1dy 
P.O llox 1471 # 203-98 277 

Puyallup 
PNll Usorn Group 
Ro<l Srnall 
910& 1681h St E- 98373 

Rlchl.lnd 
'!'11 City Cornrr,0001e 
Compuwr Club 
Jock Oorvln 
19?.6 P111e St -99352 

Seattle 
COMPUTER 
An \\'1ll>ock 
5303 Slul!:hale A VO l\"W 98107 

l\11\TW Co1nmodcre Users Group 
Richord Boll 
2565 OoxLN N ·#203-~8 \09 

UnJvetslty 6': U!lors Grouµ 
Alkln M G1own 
Patlloloqy SM JO 
Univ ol W•ohlnoto:,-98195 

Tocomn 
Woild Wrdc use,s Group 
H Sm1Lh 
P O Box 98682-98498 

WISCONSIN 

ca:edorua 
CL.U(J 84 
JackWhl10 
Po nox 72-b3 t08 

Eo11Cla110 
Eau c.,.,,. ArM COM 64 
Uwtt01011p 
John r Sruky J, 
Rte 5 Box 179A-5'l703 

Green 8;,,y 
Comm Bay64 
R1ch t11d f LUXlOU 
P.O. Uox 1152-64305 

Mo.dJson 
M&d111on A,..., Comrr.ode10 
uw, o,oop 
Nopollan Sm11h 
J8S0Tlt'ld t ll - 63713 

~!enoroonio 
M~no1nonie Alea Commodo1P 
Usors Gp 
M1ke Wllll nm~ 
510 121h St &·172b 

Mtlwoukoo 
MACE 
Johnl'odlt!Mn 
6332 W MIUllt<b:1 St -S3219 

Racine 
C.U.SS .H 
Tun Tramm el 
3614 Soveugn 01 -~3406 

WYOMING 

Choy11.mnu 
Chevonno Ao ,n or 
Comp Enthu!11t11t0 
WllhamH oldM 
505 Williams SL #26()- 82007 

Lander 
ZYMEC Users Gic•JP 
Tim Sauna 
R:,, 63. Box 357 
11 Buchliold Ln - 82520 

CANADA 

Bel!evWe 
Badon Comput~r Club 
O,,n Btash 
PO Box 1219 CrP05056-
KOK 3RO 
07229·3791 

Forgus 
CWDHS Ui:,,1a 01011p 
Je11y Rouer:on 
\SS Bolsv<I" St E,;,r. -NIM I Y7 

lfnmllton 
TRACK&I 
Woyue Clwµ111ttt1 
491 Kenilworth /\Vt+ N 
H•IH4 1'6 

Kunbmlny 
Kool.CMY Comput•• Club 
Tom Lang 
348 A,ch1l)old S: VIA 1/.19 

Mon ueal 
C64 Use1s G1oup ol Monuea ! 
Robell Adle, 
Snowdon l' 0 Uox ·1s2-
113X 3X9 

St CIU,.:a-uno .. 
Ni..lQM~ Conun0rio11+ 
u, .. ,.c,oup 
Ion Keny 
44 Oueenston SL Una t2-
L2R 2Y9 

Stoney Creek 
Eostdale Commo<.10,e 
l)S(',sGroup 
RW lfa iason 
275 Lincoln Hd -LSI-; 1 Z4 

To1onto 
·roronto Pl-:T u~, rn Ornup 
Ctuw Bcbb<>u 
l9 12A Av-Pm.m R•l Suur l -
M5M'.Al 

V1cto11avit~ 
C P 884 
Michae l l..agame:o 
- 06P8 YI 

MEXICO 

M•xtco Ci,y Dr 
CI\II> Hoiro*T• Cf,4 
AJ,,1n Boimal 
V1conto Sunt+•t 7.5 06 MO 

PRIN T ER 
FOR 
T HE C-64 

WARRANTIED BY 

EPSON 
RETAI L $200.00 

NOW 
ONL Y 

CO MREX 220 

T & D ELECTRONICS 10517 UPTON CIRCL E MINNEA POLIS , MINNESOTA 55431 

;~~LFREE 1-800-328-8322EXT~1 
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no fflORE PED[ll5 / EllZA·lOliO 
Continued from pg. 6-1 

MAKE •YES-RESP~SES CC? ARE YOU SURE,$] C? WHAT HAKES YOU SO POSITIVE] 
C? WHY, $] J 

MAKE •HAYBE-RESP~SES CC. YOU DO NOT SOlJ'I.ID VERY SURE,$] 
C? WHY THE lJ'I.ICERTAIN T~El l 

MAKE •y ou-RESP~ SES CC! WE ARE DISCUSSING YOU ---NOT HE] c. OH, I *l 
C? $ WHY ARE TALKING ABOUT HEJl 

HAKE · ALWAYS-RESP~SES CC? CAN YOU THINK OF A SPECIFIC EXAMPLE$] 
C? REALLY, ALWAYS]] 

MAKE •youR-RESP~SES [[? WHY ARE YOU C~CERNED ABOUT MY*] 
C? WHAT ABOUT YOUR °'-"' * J l 

MAKE •c01PUTER-RESP~SES CC. $ TELL ME HORE ABOUT YOUR VIEWS OF C01PUTERSl 
C? ARE YOU TALKING ABOUT HE IN PARTICULAR] 
C? DO YOU THINK CCJ'1PUTERS ARE NICE, $JJ 

MAKE •CAUSE-RESP~SES CC? IS THAT THE REAL REAS~, $J 
C? WHAT OTHER REAS~ MIGHT THERE BEl 
C! SOU-JDS LIKE A PRETTY POOR REAS~ ,$] ) 

MAKE •PARENTS-RESP~SES CC. TELL ME MORE ABOUT YOUR Ml 
C? DO YOU LOVE YOUR Ml C? ARE YOUR PARENTS NICEll 

MAKE •PEOPLE-RESP~SES CC. TELL ME MORE ABOUT YOUR Ml 
C? DOES YOUR M PI CK~ YOU$] C? DOES YOUR M WORRY ABOUT YOUJ 
C? WHY ARE TALKING ABOUT YOUR Mll 

MAKE •wHY-RESP~SES CC? M $ ] C? WHY DO YOU ASKJ 
C? HAVE YOU ASKED ANY~E ELSEJ 
C? WHAT ANSWER WOULD PLEASE YOU THE MOST, $11 

MAKE ·N~E-RESP~SES CC. 1-11'11 •••• l C. I SEE,$] C. GO~, $1 
C. TELL ME MORE, $ ] C? WHAT DO YOU MEAN BY * 1 
C! ELUCIDATE,$ ] C? WHY DO YOU FEEL *l 

END 
C. TELL ME MORE, $ ABOUT WHY *l C? WHAT I S TROUBLING YOU, $JJ 

ADUEDTURE ROAD 
Continued from pg. 44 
and co lorful, and a swo rd-swingi ng, 
animat ed combat sce ne is part of the 
acti o n. 

On the other hand , A notber Bow is 
a Sher lock Holm es mystery that takes 
place on an ocean line r-but it might 
as wel l have bccn sct on the Titanic , 
for this adventur e goes st raight LO the 
bou om the minut e it leaves port. You 
mu st solve severa l re lated cases and 
on e majo r one, bu t the process for 
do ing so is tediou s. In a game SLOcked 
wit h int eresting characte rs, almo st no 
true charact er interac tion is allowt:d. 
Th e repe titious graphics (s hou ldcrs­
up figures of the characters appea r 
each time the y o r you en ter a loca­
tion ), and a par ser less intellig ent than 
th e o ne introduced in Wil liam 
Crowt her's Origina l Adventur e make 
thi s a se tback, not an advancemt:n t, in 
th e evo lut ion or adventure . 

I, Dcm1icmo , also from Banram/ lma­
gic, suffers from the same elemen tary 
par ser as Another Bow. TI1e pr ob lem 
is that it nev er provides useful fet:d­
back , respondin g to commands it 
dot:sn' t under stand with ck:vcr but 

118 FEBRUARY/MARCH '86 

trivial replies . Even so, this one won 
me ove r after a few hours. Based on a 
se ries of fantasy novds by R.A. MacA­
voy , the story 's background is fif­
teenth -cent ury Europe, where you 
play the part of Damiano , a wizard 
wh ost:: goa l is to save the inhabirant s 
of his home town , Part es trad o. Grap h­
ics fill t1 hori zontal band acro ss the 
top half of th e sc reen , and numt:rous 
scenes ft:ature no vd animated dfects . 
Damiano is shown on the left side , 
w hert: you' ll set:: his ex pr ess ion 
changing. head turnin g. arms lifting a 
flute to play it. Different tun es play 
wh en he hits the high not es, and oth­
er aclions are frequentl y acc ompa ­
nied with appr opriat e sound effects. 

Magic plays a part. but in an unusu­
al fashion: TI1e effec ts of spc llcas ting 
ar e unpr cd ict:ib lc , and wha t may 
St:em like a goo d idea oftt:n yields 
horrib le res ults. Berwee n the text and 
graphics , a thin bar refl ec ts yo ur 
sco re in terms of how good or evil 
you 've becom e, which is dete rmined 
by the effects of yo ur magi c on the 
peo pk and crea tures of the.: land . As 

you trave l tht: land from village tO 
tow n, it is imp oss ible to avo id being 
caught up in tht: drama and cxc ite ­
mt:nt of Dami cmo's engag ing story . 
( o mapping is neede d, and no direc­
tion s, e ith er: To go to a village, you 
just say, "Go Par test rada.") 

End of the Road, for Now 
Tbe Ba rd 's Ta l e, a ro le-playing 

game that lets yo u use chara cters cre­
ated wit h Ultim a Ill , sound s promis· 
ing. Of course , yo u can create nt:w 
ont:S if desired . A dete ctive game . 
Deja Vu , is being co nverted for tht: 
Amiga by Mindscapc. With Lht: Ami­
ga's brill ian t co lor and sound capabili · 
ties, it should tru ly exce l. Activision's 
eng ross ing graph ic game , Mindsba­
do w, is already out for the Amjga. 
Spellbr eaker , the final installm ent in 
lnfoco m's E11chr111ter trilO!,')', looks 
likt: their toughe st adventur e so far­
I'll have a foll report on wha t some 
arc calling "Zo rk SL-x" in the next is­
sue , along with more on The Bard 's 
Tale and a loo k at Telarium 's Nine 
Pr in ces of Amber . m 



HOW TO EDTER PROliRAffl5 in Power/Play 
T he programs which appear in this 
magazine have been run, tested and 
checked for bug s and errors. Aft er a 
program is tested, it is print ed on a 
lett er quality print er with some 
formatting changes . This hsting is 
then photographed directly and 
printed in the magazine . Using this 
method ensures the most error-free 
program listings possib le. 

Whenever you see a word inside 
brackets, such as !DOWN], 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. lf multiple 
keystrokes are requir ed . the number 
will dir ectly follow the word. For ex· 
ample , IDOWN4l would mean to press 
the cursor-down key four times . If 
there are multipl e words w ithin one 
set of brackets, enter the keystrokes 
direct ly after one another. For exam· 
pie, [DOWN,RIGHT21 would mean to 
press the cursor -down key once and 
then the cursor -right key twice . 

ln addition to the se graphic sym­
bols . the keyb oard graphics are all 
represented by a word and a lett er. 
The word is either SHFT or CMD and 
represents the SHIFT key or the Com­
modore key. The lett er is one of the 
letters on the keyboard . The combina· 
tion ISHFT EJ would be entered by 
holding down the SHIFT key and 
pressing the E. A number following 
the lette r tells you how many times to 
typ e the letter. For example. ISHFT 
A4 ,CMD B3] would mean to hold the 
SHIFT key and press the A four times, 
then hold down the Commodore key 
and press the B thr ee times. 

The following char t tells you the 
keys to press for any word or words 
ins ide of brack ets. Refer to this chart 
wh enever you aren 't sure what keys 
to press. The litt le graphic next to the 
keystrokes shows you what you will 
see on the screen. 

SYNTAX ERROR 

vic e-versa. Check for semicol ons and 
colons reversed and extra or missing 
parenthes is. All of these thi ngs will 
cause a syntax error. 

There ts only one t ime a syntax er­
ror will tel1 you the 'wr ong ' 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 th e function, rather than the 
line named in the error message. Look 
for a lin e near the begi nning of the 
program (usually) that has DEF FN 
A(X ) in it with an equation followi ng 
i t . Look for a typo in the equation part 
of this definition . 

ILLEGAL QUANTITY ERROR 
This is another common error mes­

sage. This can also be caused by a 
typing error. but it is a litt le harder to 
find . Once again, list the line numb er 
th at th e error message refers to. 
There is probably a poke statement 
on this lin e. If there is, then the error 
is referring to wh at is trying to be 
poked . A number must be in th e 
range of zero to 255 to be poke-able. 
For example . the statement POKE 
1024,260 would produce an illegal 
quan tity error because 260 is greater 
than 255. 

M ost often, the value being poked 
is a variable (A,X ... ). This error is tell­
in g you that this variab le is out of 
range . If the variable is being read 
from data statements , then the prob ­
lem is somewhere in the data stat e­
ments . Check the data stat ements 

for missing commas or other typo s. 
If the variable is not coming from 

data statements , then the prob lem 
will be a little harder to find . Check 
each line that contain s the variable 
for typing mistakes . 

OUT OF DATA ERROR 
This error message is always re­

lated to the data stat ements in a pro­
gram. lf this error occur s, it means 
that the program has run out of data 
items before it 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 whole line of 
data . Next , check for mi ssing com­
mas between numb ers. 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 imp ortant to remember that 

the 64 and the PET/ CBM computers 
will only accept a lin e up to 80 charac ­
ters long. The VIC 20 will accept a 
line up to 88 characters long. Some­
times you will find a line in a prog ram 
that runs over this number of charac­
ters. This is not a mistake in the list ­
ing . Somet imes programmers get so 
carri ed away crunc hing progra ms 
that they use abbreviat ed comma nds 
to get more than 80 {or 88) characters 
on one line . You can enter these lines 
by abbreviating th e commands when 

Cl IART OF SPECIAL Cl lARACTER COMMANDS 

(lj " !HOME!" • UNSHIFTED CLR/ HOME tl " l?URPLEI" • CONTROL 5 i " IFl J" • Fl c " !CLEAR!" .. SHIFTED CLR/HOME a .. ,oREENJ" = CONT ROL 6 ~ .. ,n, ... F'2 

tlj " !DOWN)" • CURSOR DOWN C "! BLUEi" • CONTROL 7 ~ " IF'31" • F3 a ")UPI" •CU RSOR UP m " IYELLOWJ" • CONT ROLS ~ ' IF41" • F'4 

I] "I RIOHTI" •CU RSOR RJOHT a "(ORANOE)" • COMMODORE 1 [I "IFS)' • F'S 

II "( LEIT I" • CURSOR U: IT ~ "(BROWN)" •CO MMODORE 2 ~ 'lf'61 ,. F6 

[;I " (RVSj" •CO NTROL 9 lJ "I L REDl" •CO MMOOORE 3 I] "(1'7)"a f7 

! " )RVOFFl" "CO NTROL O [:] " (ORAYl ]" • COMMODORE4 ~ " IF8l" • F8 

i] " IBLACKl" • CONTROL 1 B " 10RAY2i" .. COMM0DORE 5 [] " IPOUNDl" = ENGUSH 

~ " !WHITE!" • CONTROL 2 I] " IL. OREE:NI" • COMMODORE 6 POUND • 

§ " IREDl" • CONTROL 3 C " IL BLUEi'' • COMMODORE 7 [iii " ISHFT I" • PI SYMBOL 

~ " ICYANI" • CONTROL 4 ~ "(ORA Y31" • COMMODORE 8 [11 "IT' " UP ARROW 

GRAPHIC SYMBOLS WILL BE REPRESENTED AS E1n 1r:::R THE LETTE RS 
SHFT (SHIFT) AND A KEY (" ISHFT O,SHFT J,SHFT D,SHFT SI") OR THE 
LETTERS CMDR (COMMOD ORE) AND A KEY ("( CMDR O,CMDR 
G,COMDR Y,CMD R HJ") . IF A SYMBOL IS REPEATED, THE NUMBER OF 
REPITITIONS WILL BE DIRECTLY AFTER THE KEY AND BEFORE THE 
COMMA ("I SPACE3.SHFT S4,CMDR M21" ). 

This is by far the most common 
error encounter ed whil e entering a 
program . Usually (sorry folks) th is 
means that you have typed some· 
thing incorrectly on the line the syn· 
tax erro r refe rs to . If you get the 
message " ?Syntax Error Break In Line 
270" , typ e LIST 270 and press RE­
TURN. This will li st line 270 to the 
screen. Look for any non-obvious mis ­
takes like a zero in place of an O or ~-- -----.....!------ -- ------- -- ---------------- --__. POWERPLAY 119 



you enter the line. The abbreviations 
for BASIC command s are on pages How to Use the Magazine Entry Program 
133-134 of the VIC 20 user guide and - ----- ---- ------- - -------- --- ,. - --1 
130-131 of the Commodor e 64 user's 
guide . 

If you typ e a line that is longer than 
80 (or 88) characters, the computer 
will act as if everyt hing is ok. until 
you press RETURN. Then, a syntax 
error will be displayed . 

THE PROGRAM WON'T RUN!! 
Thjs is the hardest or problems to 

resolve ; no erro r message is dis­
played, but the program just doesn't 
run . Th is can be caused by many 
small mistakes typin g a program i n. 
First check that the program was 
written for the comput er you are 
using . Check to see tf you have left 
out any lines of the program. Check 
each line of the program for typos or 
missing part s. Fin ally , press the 
RUN/STOP key whil e the program is 
'runnin g ' . Wri te dow n the line the 
program broke at and try to follow the 
prog ram backwards from thls point, 
looking for problems. 

IF ALL ELSE FAILS 
You've come to the end of your 

rope . You can ' t get the program to 
run and you can 't find any errors in 
your typ ing. What do you do? As al­
ways , we suggest that you try a local 
user group for help . In a group of even 
Just a dozen memb ers, someone is 
bound to have typed in the same pro­
gram . 

If you do get a workjng copy, be 
sure to compare it to your own ver­
sion so that you can learn from your 
errors and increase you understand­
ing of programming . 

if you live in the country , don't 
have a local user group, or you simply 
can't get any help , wr ite to us. If you 
do write to us, include the following 
information about the program you 
are having problems with : 

The name of the program 
The issue of the magazine it was in 
The computer you are using 
Any error messages and the line 

numbers 
Any th ing displayed on the screen 
A printo ut of your listi ng (if 

possible) 
Send your questions to: 

Power/Play Magazine 
1200 Wilson Drive 

West Chester, PA 19380 
ATTN : Program Problem 
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The Magazine Entry Program on the 
facing page is a rnachine language 
program that wil l assist you m enter ­
ing the programs in this magazine 
cor.rectly. Tt is for use with the Com­
modore 64 only and was written by 
Mark Robin using the IEA Editor / 
Assembler . Once the program is in 
place. it works its magic without you 
having to do anything else. The pro· 
gram will not let you enter a line 1I 
there is a typing mistake on it, and 
be.tter yet , it identifie s the kind of 
error for you . 

Getting Started 
Type in the Magazine Entry Pro· 

gram carefully and save it as you go 
along Oust in case). Once the whol e 
program is typed in, save it again on 
tape or disk. Now RUN the program . 
The word POKING will appear on the 
tap of the screen with a number . The 
numb er will incr ement from 49152 up 
to 50052, and just lets you know thal 
the program is running . Ii everything 
is ok, the progtam will finish running 
and end. Then type NEW. If there is a 
problem with the data statements . 
the program will tell you where to find 
the problem . 

Once the program has run , it is in 
memory ready to go. To activate the 
progr am, type SYS49152 and press 
RETURN. When the READY prompt is 
displ ayed. type TEST and press RE~ 
TURN. You are now ready to enter the 
programs from the magazine. 

Typing the Programs 
All the program listings in this 

magazine that are for the 64 have an 
apostroph e followed by four letters at 
the end of the line (i.e., 'AGDF). The 
apostrophe and lettern should be en­
tered along with tlle rest of the lin e. 
This is a checksum that the Magazine 
Entry Program uses. 

Enter the line and the letters at the 
end and then press RETURN, just, as 
you normally would . 

If the lin e is entered correctly, a bell 
is sounded and the lin e is entered into 
the compu ter's memory (wi thout the 
characte rs at the end). 

If a mistake was made whil e enter· 
ing the lin e, a noise is sounded and 
an error message is displayed . Read 
the error message, then press any key 
to erase the message and correct the 
line . 

,.,, 

IMPORTANT 
If the Magazine Entry Program sees 

a mistake on a line. it does not enter 
that line into memory . This makes it 
impossible to enter a line incorrectly . 

Error Messages and What 
They Mean 

There are six error messages that 
the Magazine Ent ry Program uses. 
Here they are, along with. what they 
mean and how to fix tb.em. 

NO CHECKSUM: This means that 
you forgot to enter the apostroph e 
and the four letters at the end of the 
line . Move the cursor to the end of the 
line you just typed and enter the 
checksum . 

QUOTE: Th.is means that you for­
got (or added) a quote mark some­
where in the line. Check the li ne in 
the magazine and correct the quote . 

PARENTHESlS: This means that 
you forgot, (or added) a parenthesis 
somewhere in the line . Check the line 
in the magazine again and correct the 
parenthesis. 

KEYWORD: This means that you 
have either forgotten a command or 
spelled one of the BASIC keywords 
(COTO , PRIN'T' .. ) incorrectly . Check 
the lin e in the mc;lgazme again and 
check your spelling , 

# OF CHARACTERS: This means 
that you have either entered extra 
characters or missed some charac­
ters. Check the line in the magazine 
again . Thls error message will also 
occur if you misspell a BASIC corn· 
mand, but create another keyword in 
doing so. For example , if you misspell 
PRINT as PRONT, the 64 sees the 
letter P and R, the ,BASIC keyword ON 
and then the letter T. Because it sees 
the keyword ON, it trunks you've got 
too many characte rs, mstead of a sim­
ple misspelling . Check spelling of 
BASIC commands if you can't find 
anything else wrong . 

UNIDENTIFIED: This means that 
you have either made a simple spell­
mg error, you typed the wrong lin e 
number. or you typed the checksum 
incorrectly. Spelling errors could be 
the wrong number of spaces inside 
quotes, a variable spelled wrong, or a 
word misspelled. Check the line in 
the magazine again and correct the 
mistake . Ci1 



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. 

l PRINT " [CLEAA ]PO KING- ~; 
5 P=4 9152 : REM $G000 
10 READ A$ : IF AS= " END"THEN 80 
20 L=ASC(M1D$(A$ , 2 , l)) 
30 H=ASC(MIDS(A$,1,1)) 
40 L=L-48 : IF L>9 THEN L=L-7 
50 H=R-4 8:IF H>~ ~HEN H=H-7 
6~ PRINT" [HOMe,R:L'GHT,12) " P ; 
70 B=H* 1p+ L:P 'tlKE 'B, B: 1f=T-l-B•:,P=P.+l 
, , : GO'l'O 10 " 

80 IF T<>l~3233 THEN PRINt~M!STAKE IN 
DATA --> CHECK DATA STATEMENTS'': END 

90 PRINT"DONE":END 
1000 DATA 4C,23,C 0 , 00 , 00, 00 , 00 , 0i 
1001 DATA 00,00 , 00,00,00,00 , 00,0D 
10 02 DATA 0&, 58,Cl,5E , Cl , 66 , Cl ,7 6 
1~03 DATA Cl , 83 , Cl , 8F,Cl , EA, EA, ~A 
1004 DATA 4C , 83 /~0 , A2,05 , B0 , 1D,C0 
1005 DATA 95 , 73,CA,10,F8,60,A0,02 
100 6 DATA B9 , 00 ,02, D9 , 3C , Cl , D0 , 0B 
1007 DATA 88 , 10 ,FS , A9 , 01 , 8D , 10 ,C 0 
1008 DATA 4C , 1F, ,Cl,60 1 A0 , 03,B9 , 0.0 
1009 DATA 02 , D9 ,38,Cl , D0 , E0 , 88 , 10 
1010 DATA F5 , A9 , 00 , 8D, 10 , C0,4C , 1F 
10~1 DATA Cl , 60 , A0,03 1 B9,00 , ~2 , 09 
J012 DATA 34 , Cl~D0 , E0,88,10,FS,A0 
1013 DATA 05,B9,A2,E3,99,73 , 00/88 

'1014 DATA 10 , E7 ,A 9 , 00,8D , 18 , D4 ,4 C 
1015 DATA 1F,Cl,e6,7A,D0,02,£6,7B 
1016 DATA 4C , 79 , 00 , A5 , 9D , F0,F3,A5 
1017 DATA 7A, C9,FF , D0 , ED, A5 ,7B , C9 
1018 DATA 0l , D0 ,E 7 , 20,SA,C0 1AD, 00 
1019 DATA 02 , 20 ,A 3 , C0 ,9 0 , DC1 A0 , 00 
102 0 OA'I'~ 4C, EA, Cl , C9 , 30 , 30 ,,06,C9 

, , ;, 
1021 DATA 3A , l0 ,,2, 38 , 60 , l8 , &0;c8 
1022 DATA Bl,7A ,C9 , 20 , D0 , 03 , C8 , D0 
1023 DATA F1 ,Bl,7A,60,1 8 , C8,81 , 7A 
1024 DATA F0,35,C9,22,F 0 ,F 5 , 6D, 05 
1025 DATA C0,8D , 05 ,C0, AD, 06 ,C 0 , 6~ 
1026 DATA 00,8D , 06 , C0 , 4C , BD, CO, l8 
1027 DATA 6D, 07 , C0 , 8D, 07 , C0 , 90 , 03 
1~28 DATA EE,0 8 ,C 0 , EE, 0B , C0 , 60 , 18 
1029 DATA 6D, 0~ 1 Cf,?D,JA,C0,90 , ,3 
1030 DATA J::E,09 ., C0/flE , 0C , .C0 , 6ef/0A 
1031 DATA A8,89,11 , C0 , 85 , FB,B9 , 12 
10 . .32 DATA C0 , 85,'F'C , A0 , 00 ,A9, 12 , 20 
1033 DATA D2 ,FF,B l , FB , F0 , 06 , 20 ,D 2 
1034 DATA FF , C8 , D0 , F6 , 20 , 54 , C3 , 20 
1035 DATA 7E,C3 , 20 , E4 , FF , F0 ,F B, A0 
1036 DATA 1B ,B9, 3F , Cl , 20 , D2 , FP,88 
1j37 DATA LO, F7,68, 68 ,A 9 , 00,8D ~00 
1038 DATA 92 , 4C , 7f , A4,4 B,49 \~e i4C 
J:039 DATA 54 ,45,53,54,4 1 , 44 , il4' ,91 
1040 DATA 91 , 00 ,2 0 ,2 0,20 , 20 ,2 0,20 
1041 DATA 20 , 20 , 20,2 0 , 20 , 20 , 20 , 20 
1042 DATA 20 , 20,20 , 20 , 20 , 20,91 , oD 
1043 DATA 51 , 55 , 4F , 54 , 45 , ~0 , 4B , 45 
1044 DATA 59,57 , 4 F , 52 ,4 4 , 00 ,23 , 20 
1045 DATA 4F,4~,20 , ~3 , 48,4),52 ,,.41 
1046 DATA 43 ,,54/.1 45 , 52 1 5:3,00 1~'5~1,,4E 
10 4 7 OAT A 4 9 , 4 4',, 4 5 , 4 E , 5 4 , 4,9 , 4 6 / 4 9' 
1048 DATA 45 , 44 ,0 0 , 4E ,4 F , 20 ,43 , 48 
1049 DATA 45 , 43 , 4B,53,55,40,00,50 

1~5W DATA 4},52 , 4~,~E,54,48 , 45,53 ~ 
1051 DATA 49 , 53 , 00 , C8~91,7A , DO,FB 
1052 DATA 84 , FD, C0 , 09 ,1 0 , 03 , 4C , C7 
1053 DATA Cl , 88 , 88 , 88 , 88 , 88,61 , 7A 
1054 DATA C9 , 27 , D0 , 13 , A9 , 00 , 91 , 7A 
1055 DATA C8 , A2 , 00 , Bl , 7A, 9D , 3C , 03 
1056 DATA C8 , E8 , E0,04 , DO, r5 , 6P , 4C 
105~ DATA F2,C2 , A0 , 00,B9 , 00 ,02,99 
1058 D~TA 4Q,a 3 , F0 , F2,C8 , DO, F5 , AO 
1059 DA',fA 00,B9 , 40,03, ·Fl'l,E8,99 , 0~1 
1060 DATA 02 , ca ,n 0 , Fs,20,07,Cl,4C 
1061 DATA 56 , C2 , A0 , 0B , A9 , 00 , 99 , 03 
1062 DATA C0 , SD, 3C , ~3 , 88 , 10 , F7 , A9 
1063 DATA 80 , 85 , 02 , 20,lB,C 3 , A0 , 00 
1~6 4 DATA 20 , 98 , Cl , 20 , CA, Cl , 20 ,31 
106 5 DATA C2 , E6,7A,E6 , 7B,20 , 7C,AS 
1066 DATA A0 , 00 ,20 , AF , C0,F0,CD,24 
1~ 67 DA!A 02 , F0 , 06 , 2©,D7 , C0,4C,l2 
1068 DATA C2 , C9 ,2 2 ,D 0 , 06 , 20 , BC, C0 
1069 DATA 4C,12 , C2,20 ,E 7 , C0 ,4 C, 12 
1070 DATA C2 , A0 , 00 , B9,00, 02 , 20 , A3 
1071 DATA C0 , C8 ,9 0 ,0A , 18 , 6D ,0 9 ,C 0 
1072 DATA 8D , 09 , C0 , 4C,33 , C2 , 88 , A2 
1073 DATA 00 , B9 , 00 , 02 , 9D , 00 , 02 ,F O 
1074 DATA 04 , E8 , C8 , D0,F4,60 , 18 ,AD 
la75 ' DATA 0B , C0,69 , 41 , 8D , OB, C0,38 
l076 bATA AD,0C,CO,E9,19 , 90,06,~0 
1077 DATA 0C , C0 , 4C , 63 , C2 , AD, 0C , CO 
1078 DATA 69 , 41 , 8D, 0C , C0 ,A D, 05 ,C 0 
1079 DATA 6D , 07 ,C 0 ,4 8 , AD, 06 ,C 0 , 6D 
1080 DATA 08 , C0 , 8D , 0E , C0 , 68 , 6D, OA 
1081 DATA C0 , 8D , 0D;C0,AD, 0E , C0 , 6D 
1082 DATA 09 , C0 , 8D, OE, C0 , 38 , E9 ,l 9 
1083 DATA 90 , 06 ,8D, 0E , C~ ,4 C ,9 6 , C2 
1084 DATA AD,0E , C0 , 69 ,4l, 8D,0E , e0 
1085 DATA AD,0D , C0 , E9,19 , 90,06,8D 
1086 DATA 0D, Cd , 4C, AB,C2 , AD,OD,CO 
1087 DATA 69 , 41 , 8D, 0D ,C 0 ,A 0 ,0l,AD 
1088 DATA 08 , CO,C D, 3C , ~3 , D0 , 20 ,C 8 
1089 DATA AO, AC, CO, CD, JD , 03 , D~ , l7 
1C90 DATA C8 , AD, 0D, CO, CD, 3E , 03 , DU 
1091 DATA 0E , AD, 0E , CP,CD , 3F , 03 , D0 
1092 DATA 00 ,20 , G4 ,C 3 ,4 C , 7A,C0 , AD 
1093 DATA 10 ,C 0 , D0,ll,98,48 , 68 , 4e 
1094 PAT A F7,C0 , AD,1 0 ,C O,F 0 , 01,~0 
109 5 DATA A9,04,4C,F7 , C0,A4,fD,A9 
1096 DATA 27 , 91 ,7 A, A2 , 00 , C8 , BD,OB 
1097 DATA C0 , 91 , 7A, C8 , E8 , E0 , 0 4 , DO 
1098 DATA F5 , A9 , 00 , 91 , 7A, 20 , 64 , C3 
1099 DATA 4C , 7A , C0 ,A 0 , 00 ,H 9 , H0,02 
llW0 DATA FA, ll,C 9 7 28 , D0 , 03 , EE , 03 
:110 1 1

DA'rA C0 ,·C9 , 29 , D0, ~l 3 ,EE , 04,C0 ;' 
110 2 DATA C8 ,D0,E 'A, AD,03,C 0 , CD, 04 
1103 DATA C0 , D0 , il , 60 , A9 , 05 , 4C , F7 
1104 DATA C0 , A9 , 20 , 9D, OO, D4 , 8D,0l 
1105 DATA D4 , A9 , 09 , 8D, 05 , D4 , A9 , CF 
1106 DATA 8D , 18 , D4 , 60 , 20 , 41 , C3 , A9 
1107 DATA 81 ,20, 77 , C3 , A9 , 8U , 20 , 77 
1108 DATA C3 , 4C , 71 ,C J , 20 , 41 , C3 , A9 
ll~g DATA ll , 20,77,C3 , A9 , 1~~20 , 77 
·11 1-0 DA'l'A C3 , A9 ,00 , 8D, 04 , D4 , G0 1 8D, 
1111 DATA ~4 , D4 ,A2,7 0 ,A O, ~: . ai ,n q 
1112 DATA FO, CA, D0,FA,60,END 
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Meredith Jones 
Frununer: 
Commodore 
Kid 

Ac an age when mosr girls are ex ­
cited about getting their first rwo­
wheeler , the ir first pair of ba lle t 
shoes , or their first visit from the 
too th fairy, Mered ith Jones Frum mcr 
was exc ited about getti ng her firs! 
modem. 

An avid co mputer user from the 
age of seven , Meredith has grow n 
leaps and bounds in her level of SO· 

phistication . ow, at the ripe old age 
of e leve n, she's not only an expe r­
ience d Commodore 64 user, bu t has 
become a whi z-kid celebrity of sorts. 
As the official comp uter so ftware re­
viewe r from radi o station \VNYC's 
live chi ldren 's show, KlDS AMERICA 
(aire d Monda y th rough Friday, 6:30 to 
8 p.m. EST) , Meredit h goes on the air 
o nce a mont h co speak to her peers 
abo ut new pro gram s on the market. 
In no -nonsense te rms, she te lls her 
audience what' s hot and what 's not. 

As the station 's co mputer show 
host Thoma s Trocco explains , "From 
the very beginnin g, we wanted to 
have input from kids, and we though t 
the best way was to have a kid review ­
ing software. Meredith was very famil· 
iar wi th I3AS1C and LOGO, she likes 
co mputer game s, and also had a Com ­
modore 64 , which is what we have at 
the sta tion here, so she seemed a 
good choice." 

Meredith co ndu cts her software re­
views by ph one one Monday c:ach 
month , caJHng the station from her 
home with advice, barga in tips and 
reviews of all the latest software. 

On the parti cular evening that I 
happ ened to tun e in , l caught Mer­
edith ex tolling the virtu es of ergono­
mic chairs in _terms that see med un · 
com monly erudite for a eleven )'C.tr· 
old : 

"Regular chairs put yo ur body at a 
bad angle ," she adv ised the listene rs, 
"giving you backa ches and neck aches. 
But an ergo nomic chair work s wilh 
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On the air in ten cities 
nationwide, Meredith 
keeps her young 
audience up to date 
on what's hot in 
computer software. 

I 

'1'm just trying to show 
other girls my age that 
computers are not just 
for the boys. ,, 

yo ur body to allev iate the stress. 
Ther e are two cushions. You sit on 
the top cushion and rest your knees 
o n th e bottom one. le ttin g your feet 
dang le loo se. It puts your back at a 
natural angle. You're not sittin g up so 
your back isn't gell ing all comp ressed 
and stiff. And you' re nor slouc hing ci· 
ther. It 's a great chair . I highly recom­
mend it. The y' re expensive, but if 
you 're going to be doing a lot of work 
at yo ur computer, they're wo rth it." 

On another show , she did compari­
son reviews of two new keyboards 
that attach to the Commodore 64 and 
turn it into a music synthesizer ­
Sight & Sound 's Inc redible Music 
Keyboard and Wavefor m's Colortone 
Keyboard . Her verdi ct? Th e Incredi­
ble Mu sic Keyboard wo n hand s 

HY Bll.l . MfLKOWSKJ 

down. 
"Sight & Sound's keyboa rd is a shell 

that firs ove r the comp uter so that 
when you couch down on the keys, 
they press the letter keys on the com­
pu cer and it make s a so und. I had a lot 
of fun with thi s onc. My com plain t 
w ith the Co lorto ne is it's flat and 
tou ch-sensitive, like a KoalaPad , but 
so met imes the resp onse is not fast 
enough. So if yo u wam to pla)' two 
nC>tes real fast , one afte r the oth er, it 
tends to skip ove r one of them." 

I co uldn 't speak that well when r 
was six tee n, let alo ne eleven. 

Through her spot on the "SAJ\1's 
Comput er Games" segmenL of the 
show , whi ch airs eve ry Monday at 
7:30 ,Meredith has gained a ce rtain 
stat us among the pre-pubescent se t. 
And as host Trocc o po ints out, her 
reviews are especia lly we ll received 
by girls her age. 

"TI1crc's a lot of peer pressure on 
kids that age," he says. "Girls are sort of 
ostracized if they' re goo d at math or 
co mputing. I've seen that happe n and 
it's a real shame. But on the show we 
get more calls from girls than boys, 
asking intelligent questio ns about com­
puters. So that's encouraging." 

Meredith , a sixth-grade r at Field · 
s ron Lowe r Schoo l in RivcrdaJe, New 
York, says she's trying to ex pose her 
classmates and oth er listeners to th e 
wonders of word process ing and edu· 
cat ional softwa re rather than concen­
trat ing on the joys of joys ticks and 
games. 

"There are a lot of kids my age or 
even young er who play video games 
all the time , but the y've never consid­
ere d gett ing a co mput er for their 
home. Th ey say. 'Wh y should 1 play 
video games at home when I can just 
take 25 cen ts and go co an arcade?' 
Out they're missing the whole point," 
she explain s. ' '1l1ey don't realize that 
they can do a lot mor e than just stare 
at a screen and shoot aliens all day. 
Th ey co uld be sharp ening up their 
math skills, drawin g or making music, 
or doing thei r homework without 
gett ing w rit e r's cramp . The re's so 
many possibilities. Those kids who 
just n :fuse to accept computers don 't 
know what th ey're missing." 

Meredith , who also writes a month ­
ly kJd 's co lumn for th e ambitio us 
news lett er put out by the New York 
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Comm odore fnt erest Group, began 
her journ ey int o comput ers on a VIC 
20 before graduatin g 10 the Comm o­
dore;: 64. She says she immed iatel y no­
tice d the greater po tent ial of the 64, 
and her int erest in comput ers grew 
rapidl y. 

One of her favo rit c per ipherals at 
the mome nt is her V ICMOD EM , 
whi ch allows her to use telecommuni­
cat ions netwo rks to co mmun icate 
wit h peo ple all ove r the count ry. " Jn 
fact," she says, " I spent almost two 
hours playing 'Sea Stri ke' the other 
day w ith this kid in Missour i. That was 
fun ." 

Her favori tc softwa re programs of 
the many she's reviewed so far for 
KID S AM ERfCA includ e Typing Tut or 
Ill (S imon & Schuster ), Pctp erClip 
( Batteri es Tncluded , Inc.), and the 
Koa laPad touch tab let fr om Koal a 
Technolog ies. 

"I like a lot of different thin gs in 
different areas," says the young review­
er. " I prcter the touch tablet to a light 
pen, and there's a g.une I reall y enjoy 
called Star Maze. TI1at was fun. And I 
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particu larly like that Math Woman se­
r ies because it shows a wo man instead 
of a man doing math ." 

I remember in my ow n school clays 
how i t was considered unfeminin e or 
somehow inappr opri ate for a girl to 
take woo dshop or met alshop. For 
some reason, drill pr esses and wo od­
tu rnin g lathes and band saws we re all 
cleeme::d "a man's domain." And so th e 
girl s shyly deferred, signin g up for 
home eco nomics instead. 

Th al sex i st sys t em w as soo n 
smashed by an adventur ous few w ho 
dar ed to question tho se r igid rol es. 
One by one they chall enged those ar­
chaic noti ons about w hat boys and 
girl s we re supp osed to do unt il the 
floodgates tl ew open. Nowa days it's 
co mm onpl ace to see gir ls turn ing 
wo od on lathes, sp li tti ng w ood on 
hand saws, or operat ing dr ill presses. 

Meredith Frummer , in her ow n 
way, is help ing set a new cours e for 
w omanhood. She's an import ant mod ­
el for other l ittle gir ls w ho may never 
have dr eamed of loggi ng on to a com ­
put er before tunin g into her show on 

,ons 

radi o stati on WNY C in New Yo rk 
City . Her monthl y bro adcasts have al­
ready inspir ed some to find out more 
about w hat compu ters can do. Per­
haps a few convinced their parents to 
bu y th em a Comm odor e 64 aft er 
hearing Meredith speak so highl y of 
th e unit on KIDS Al'vlEIU CA. 

And now that the stati on has been 
granted a nati onw ide hook-up of th e 
show ( under the auspices of the Cor ­
poration fo r Publi c Broadcastin g), she 
stands to gain a massive foll ow ing of 
comput er kids across th e country . 

But Meredith doesn't chink of her 
job as softw are reviewe r in such gran­
d iose term s. As she says, " I'm just tq '· 
ing to show the oth er gir ls my age 
that comput ers are not just for the 
boys." 

KID S AMERCCA , prod uce d by 
WNYC in New York , is distr ibuted by 
America n Publi c Radio, and is heard 
in San Mateo, Calif ornia ; Macomb , llli ­
noi s; D0st0 n ; M inn eapo l is; Buffalo ; 
New York City ; Rochester ; Cincinn ati ; 
Milwauk ee; and Ames, Iowa. [I 
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TheVidKid 
Ac fir st glance he looks like any oth­
er 12 year-old . But Hawson Stovall is 
no ord ina.ry adolescent. lie 's the "Vid 
Kid ," a computer guru fr om Texas 
who spends hours reviewi ng software 
progra ms and writing hi s op inions of 
them. 

When Rawson was only nine , he 
began to write a week ly newspaper 
column for hi s hometown paper, the 
Abilene Reporter News. The col umn 
was syndic ated in 1983, and Rawson's 
wor ds of w isdom now appear in mo re 
than 20 newspape rs around the coun­
tr y. l-lis co lumns arc low-cech, easy 
readin g; Rawson simp ly exp lains what 
he li kes about a particu lar program in 
simple terms that you don 't have co 
know BASIC to understand. 

ln t he past year , Raw son has 
learned a lot about the life of a cele­
brity . As a kid comp uter expert, he's 
fast becoming a regular T.V. personal­
ity and has appeared on programs lik e 
That 's Incredibl e, Hour Magazine , 
Good Morning America. th e CBS 
Morning News. and the Johnn y Car­
son Tonigh t Show. I le recentl y signed 
a contract 10 appear as a regular on 
the New Tech Time s, a weekl y televi­
sion series that examin<:s the wo rld of 
high techn ology. 

In addition co writing his week l y 
co lum ns, Rawson also wrote a book 
call ed The Vid Kid 's Book of Home 
Video Games whic h was publi shed by 
Doubleday in 1984. 

In the fo ll owing Intervi ew, Rawson 
shares some of the secrets behind his 
success and te lls how he became one 
of the youngest comp uter software 
crit ics. 
Pam: What makes you diffe rent from 
other kids w ho arc involv ed in com ­
puter s? 
Rawson: I was one of the fir st kids­
actually one of the first peop le- co 
start writing a softwa re review col­
umn , so l had the leading edge. Also. 
lots of peop le read my co lumn s and 
enjoy them hccausc th9 'rc easy to 
under stand. I only review sof tware I 
like , and I write about why I lik e it 
without giving a lot of technical infor ­
mation. 
Pam : How did you get your fir st com­
puter co lumn publi shed? 
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'1 do all the wark 
myself, except that 
my mom helps me 
rem emb er deadli nes." 

Rawson : Fir st I wrot(; a few samp le 
colu mns and a list of ideas for future 
co lumn s. Then I made an appoint · 
ment w ith the editor of the Abilene 
Reporter News, my hometown news­
paper. When the appointment was 
over, the ed itor sald he'd call me later. 
I was sure that was as goo d as a "no." 
But he die.I call back to say he wou ld 
hir e me on a sLx-month trial basis. I've 
been writing the co lumn s fo r almost 
three years now! 
Pam : When did you fir st become in ­
terested in computers? 
Rawso n: I started playing comp uter 
games when I was eight or nine , and I 
was fascinated wit h how thin gs move 
on the screen. l began co develop my 
own ideas for games and needed a 
computer to try them out on. Now , 
th ree years later, I have eight com put­
ers of my own. I bough t the first one, 
and the others were given to me. 
Pam : What do yo u look for whe n you 
evaluate a pr ogram in your co lumn? 
Rawson: I used to have a " repo rt 
car d ," w her e J graded software 
school -style on a rating of A thr ough 
F. Specifically , the program got grad ­
ed on graph ics, sound , o riginalit y, and 
game play . But it 's a changing wor ld, 
and sound .tnd graphic s aren't mu ch 
of a pr oblem anymore . Now , there a.re 
two things that make a program a hit : 
originality and quality. lf you produce 
a good qualit y pr og ram but th e 
th eme's been used 100 manr cim1.:s, 
no one will buy it. And if yo u have an 
original theme but 1he quaHLr is no 
good , no one will buy that , either. 
Pam : Do you do all of the writing and 
evaluations by yourseU? 
Rawson: r do all of the work by my-
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self , exce pt that my mom helps me 
reme mber dead l in es. She' ll say, 
"You 've got ro get chat story clone by 
Frie.lay." Usuall y l put it off unt il 
Thursday night! 
Pam : What do yo u do with the mon­
ey you earn and alJ the programs sent 
to you fo r evaluati on? 
Rawson : I don't handle the financi:LI 
part of my business. Most of my mon ­
ey goes inco the bank or co pay busi­
ness expenses. For example , if you 
walk int o the living room of m y 
house, you'll see six desks with com­
puters siuin g on th<:m. I had co buy all 
that furni1ur c with my ow n money , 
and I had LO pay for rew iring the liv­
ing roo m so I could run all those 
comp ut1:rs. 
Pam : Ilave you seen any new prod­
ucts lately which you th ink a.re espe· 
<.:iall y good? 
Rawson: I was real impressed w ith 
two of Acti vision's new progra ms: 
There 's Someone Living in niy Com­
pu ter and Garry Kitchen's Gam e­
Maker. With other games generators, 
you have to use the program disk in 
order LO play the game. GameMaker, 
howev er , pr od uces a stand-a lone 
copy that you can play by yourself, 
send to a friend , or even sell. And 
Activision won't ask for royalties or 
anything, because you designed the 
game and it belongs to you. 

I also liked Summer Games I! from 
Epyx and Racbter from Minc.lscape. 
Pam : What do you think will happen 
to home computer s and soft'\vare 
companies when the currenc slump is 
ove r? 
Rawson: After the slump is over , only 
a handfu l of software developers will 
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be left, and they' ll monopo lize the 
marketp lace so that no little bitty 
companies can get in. Also, comp ut ­
e rs w ill become much easie r to use 
and co ntr o l with thin gs like pull­
dow n m enus. The average person w ill 
be ab le to use them with out first 
learning co mp uter language. You'll he 
able to follow the menu , and it wi ll 
guide you along. 

Co mputer s wi ll also have a lot 
more usefu l applications , like an en­
cyclopedia on disk so that the family 
co m pu te r w ill become an informa­
tion center-not ju st a p lace to play 
games. 

Apple. Me'II see the same story, same 
graph ics, sa me ever yt hing even 
thou gh he's using his Newsroom pro­
gram on a different comp ut er. 

tim es I don't. It dep ends on the mood 
I'm in. I got real nervous whe n I was 
on the CUS Morni ng ew s bcca use it 
was live, national televi sion . But the 
most sca ry interview I eve r did was 
tor Italian te lev ision. The pr ogram 
was don e in New York and broadcast 
over satellite . The int e rview was real 
strange. I was to ld that I co uldn 't loo k 
at my int erviewer-some thin g to do 
with the lang uage diffe rences and the 
int e rpret er. I answered the first ques­
tion and didn 't eve n pec k at my int er­
viewer. Nothing happ t:ned. There was 
dead silence for a lon g time. I got rea l 
nerv o us and d ecided I mu st ha ve 
talked 100 long and we were alread}' 
off the air . Was I relieved w hen the 
s ilence ended, and th e inte rviewer 
asked th e n t:xt quest ion! 

Pam: What about the prohkm of soft­
ware incompatibility where e:1ch pro­
gram c.tn on ly be run on one kind of 
co mput er? 
Rawson: I think comput er pr ograms 
will eventually beco me interchange­
able. Springboard's Newsroom pro­
gram is a good example. By using a 
mo dem , you can design a swry on 
your Commodore, comple te w ith 
graph ics. Then you can se nd yo ur sto­
ry , via modem, to a frie nd wh o has an 

Pam: Besides comp ut ing, what do 
you like LO do in your spar e tirm:? 
Rawson: In th e summ er I like to 
swim, watch te levision , and ride my 
bike. My favorite T.V. pr og rams are 
Remingcon Steel, Days of our Lives, 
and th e Bill Cos by Show. I also like to 
play socce r and golf, and foo tball is 
my favorite spec tator sport. 

Pam : What do yo u plan to do after 
yo u graduate from high sc hool? 
Rawson: I plan to go to co llege , but 
I'm not sur t: which one..: ye t. Then , I'd 
like to have:: a career in televi sio n­
e ither in pr ogramm ing, sc ript writing , 
or d irecting-because I'm very inte r­
ested in the field of ent ertai nment. m 

Pam: How do feel abou t all rhe pub­
licit y you 've:: bee n getting? 
Rawson: Some time s I like it , some-
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Credit card orde rs call 1-800-S3 1·2694 
In Lou isiana Call (318) 868 ·7247 

C-84"' • C.128 .. • VIC-20 "" • BX..a.4"' • Plue 4ra • C.18"' • ~128 N • Pl!T/CBM111 

One disk. 25 business programs, $29.95 
Now for the good part: 

The Intelligent S oftw are integrated home/business/educational package 
comes on diSk or tape at the ridiculous price of S2 9 .95 (plus l111e cents for 
postage + handling 1. It is not public domain or home-brew software: total­
Ing over 50 pages of source coda, it was designed and tested as a package 
to take cere of ell your data processing needs. 
Custo mers write: " . . . accolades for the authors. This is as slick a deal as 
I have seen and more than adequate for ell except fancy presentations. The 
best thing is the ease of use . . " 
"I have come to consider these programs among the most valuable pieces 
of software I own.·· 
The package includes: 
DatabaH: A corr-.,iete rnutl-l<eye<l furod­
record-longth data bese menager. Son or 
select lus,ng oil relationei operat.Ot&:, = . >. 
< . ANO. OR NOT. wild card ) on any lield. 
perform computations on r..imerlc fields. 
Arry operotion can be perform ed on oil, or 
only selected records. All fields complete ly 
user-definable. Can be used for ocro,. number 
of tasks , r,cluding llCCOU'lting. mailing bsts. 
,nvent.ory contrOI. recoro. tape , or book 
cat.alog,ng, expense accou,t maintenance, 
or as en elcctroric rolodex. Coo customel' 
wnt.es : · ·1 om e$IJeCioly rryx-essed ..1th 
DIJl.8b8se. ant have used ,t to roplaaJ o hdf . 
domn OU>IJr 'd8UJb8Se. cype f)rofT'8fnS I hDd 
been USln(J. "Even if yoo use you- Commo­
dore for nothing else. this p,-og,-em olono 
might Justify its oxpense. 
Word ProceHor: A ful~leatured meno­
o,ver, word ?'()C8SSDr roudilg: wry f est fie 
corrmands , screen editng. text locatilg end 
fa l control over ~ins . spacing. pag,ng, 
indentation. and fustmcation. .. . . . well 
done end hifly ftrrcticr,d . • • PrYMdes lM'l 
excelent 8lt8m9We to the fi{;/1 priced word 
processcr1l .• • this is oo excelent buy . 
/j,(l"it • OCOI ll O >dee/. '• - Mchte Software 
Garetto. ··fJrovtdes good b8sic (8111:J.reS. '. -
Computo's Gelotte . 
Copycalc: An electron ic spreedsheot . 
T iros yo., Com'OOdore i:\to a visttl belence 
sheet : Includes screen ed!ur. "Excolloot 
progrsm for budoeting, estimating, or /lily 
math-or,ented use . . . well worth the 

Also nc:uled ; ReportOen1..Report Merge 
(these nterlace W/P w,th uotabase to cre-
0!.ll form letters. 61.0tcments, rwooces. matl­
lng labels. othor report s.): Beuball 
Statlet lcian (COf'l'l)dos boung llt8tistics for 
a baseball leoguo): several W/P utilit ies. 
including Index (indexes W /P's text fijes): 
seve ra l Datab ase utilit ies, includ ing 
DBmerge [faciitetes rrult>-file databas e 
applications.), end DBStat (enalyzes 0/B 
flies): a programmng ut.ity. ASCII, which 
converts text lies f P"O!l'llm lisUngs J i:\to 
P<'Ol7'8T1 Fies: el9o clieckbook ; ln-.tory ; 
Poper Route ; l.oen Anal-pla; 0,,-keven 
AMI-pi• : Deprec iation : uibeler : Fil• 
Copier; more. 
Versions of the package ere avoiable for 
every Commodol'e computer having a min~ 
mum of 1 Ok RAM (including the C-128 in 
128 mode]. All pf!>Qrems will Sl4)port tape. 
disk. end printer. Pnco includes doclnlenta­
tion: Calif . residents add 6%. Add $3 for 
credit card . COD, 8050 dosk, or cassette 
orders rcasseue not av8'18blo for PkJs4 .. 
end 16 . ) No personal checks from out,;a1 
USA . This ad ,s the couilog: send $1 
[ deducLole from order J tor o sampling of 
progrem outpUt . 

mo-,ey. HifJI, recommended . · · - Midnite 
Softwarn Gazette. 

Box A Dept. P-7 
Intelligent So~ware San Anselmo, CA 94960 

Quarity Software since 1982 (415] 457 -6153 
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BOHIDli 
Continued from pg. 20 
with th e most point s win s ( a deci· 
sion ). As in the real world , this is more 
comm on in th e upper rank s than in 
the low er. 

Ac th e top of th t: sc ree n in the left· 
and right -hand corner s arc the total 
enduran ce leve ls remajnin g for both 
fight ers. Thi s is clo sely relat ed to the 
enduran ce in yo ur pro file , but is me a­
sur ed now on a scale of one to one 
hundr ed. If )' OU ge t hit with a puncl1 , 
thi s deer casi;;s ac a rat e dep endent 
upon your s trength , also now mea ­
sured fro m one to one hundr ed. Your 
stren gt h also decrea ses every tim e 
you thr ow a punch , so ch oose your 
punche s carcfi.1Uy. 

At the end of the round , you gi;;t a 
short breakdown of the fight , inc lud ­
ing po int to tals for the curr ent round 
and th e entir e fight. Your endu rance 
level and strength for th e ncx c round , 
as w ell as your stamina , are also dis­
played . Your new enduran ce is based 
on th e numb er of endurance point s 
left at th e en d of the round , plu s 
point s reeove n :d by your stamin a. 
Afte r 15 seco nds , you go bac k into 
the rin g. 

If your opponent is a h igher rank 
and you beat him , you move up to his 
rankin g. Your record ~u,d to tal win ­
nin gs are upd ate d also, regardl ess of 
wh eth e r yo u w in o r lose . As yo u 
mov e up in th e ranks , your perfor­
manc e leve ls s lowly begin to in ­
crease , until you arc ready for a cham­
pionship match ag ain s t Bori s 
Niko lenko. 

Th e fightin g itself tak es a littl e 
whil e to mr1stc r, ancl you rc:illy need 
to und erstand the tec hniqu es of box ­
ing. Pun ch combination s, using open­
ings , and se lfdefense are all skills you 
need to develop. Onc e you catch on 
to th e tec hniqu es , howeve r, this gam e 
beco mes :iddi ct ing. O pti ons includ e 
tw o-pla yer games , with e:ich of yo u 
playing any of th e top 18 fighter s 
( even th e same on e!) and a Dream 
March , wh ere you let the co mputer 
or an oth er pl ayer use th e boxer s 
you 've c reated . 

My o nly co mplaint is that the man · 
ua l does not ex plain th e detail s of th e 
performan ce level point s or how to 
incr east: th e ir leve ls. Ove rall , the 
pla yabilit y, mu s ic , and graphics of 
Star Ra nk Box ing are exc ellent. Take 
th e tim e lO learn th e rop es and you 
won 't bt: disapp oint ed . DI 
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moscow 
Continued from pg. 40 
to sc reen , as in mos t war gam es , ac -
tion is faster and less confu sing. 

The map uses easy-co-identify sym­
bo ls to r epr ese nt c iti es , sw amp s, 
mountain s, ~md river s. Th e symb ols 
used to display opposing units can be 
selected as either s tandard militar y 
pieces or icons rese mbling tank s or 
so ldit:rs. 

Road t o M oscow u ses co lo r 
chan ges to refl ec t weath er co nditi ons 
and unit strength . A light gra y back­
ground symb olizes c lear weath er, yel· 
low means mudd y eonditi ons, :ind 
whit e, of cour se , means snow . Russ ian 
uni ts chang e co lor from red to p ink as 
th e ir strength is drained , whil e casua­
lities to the Ge rman army cau se them 
to ehan ge from black to blue . 

o thing is s implt: in Road lo Mos­
cow . Getting to Mosco w may not be 
imp oss ible , but taking it almos t is. In 
th e early years of the invasion , wh en 
th e Germans mu st be on th e o lfensc 
to win , your bcs l bel for vicro ry is ro 
o ut -man cuvcr, rath er than out -fight , 
th e Russ ians. While you can eas ily 
c ru sh oppo sition and eliminat e Rus­
sian troops , if you choose to fight ac 
this lime, the co st in your own tr oo ps 
and time may be suicidal. In the later 
year s ( 1943. 4 5 ), the best tac tic is to 
choose and fortify points of resL<;· 
tance. Try ing co take th e offense In 
L944 w ill onl y assure yo ur def ea t. 

As was th e case during World War 
11, the German army 's most pow erful 
foes are time and weather. Road 10 

M oscow acc ura tel y inc or p o ra tes 
th ese. Th e sc ree n displ ay changes to 
re flec t th e sea sons: Mud slows your 
troo ps in spring , and wint er will al­
mo st paralyze th em. And bewar e of 
Russian movement across frozen riv­
e rs and lakes . You soo n learn to hale 
Russian win te rs. As tim e goe s on , few ­
er troo ps arc:: sent to re inforce you, 
whi lt:: th e Russian ann y's rank s beg in 
to sw ell. 

If you are a true war gamer or his­
to ry buff , you 'll like Road to M oscow . 
Th e difficult y-leve l option , combined 
with a ch oice of five sce nari os , means 
the game is a challenge for yc:::1rs to 
co me. 

Th e game disk co mes with an easy­
to-und crstancl ten-page manual which 
include s pla ying hincs and historical 
background . TI1e disk is warranti ed 
fo r 60 days, and a replace rni;;nt is 
available for Sl 0. DI 

APSHAI TRllOliY 
Cont i111111dji ·o111 pg. 34 
take s not11ing. tlut you can just as 
eas ily be ea ten by a monste r. 

Should you find anythin g valuable , 
always find the doo n vay back to the 
inn. If you get back safe ly, leave your 
treasur es with th e innk ee per and re ­
turn to th e dungeon. When you leave 
th em with th e innke ep er, th ey w ill be 
eonvert cd co s ilver and dep osited to 
your acco unt. 

Bec ause th e pr og rams in th e AJJ· 
shai Tril ogy ar c rol e-playing game s 
and bec ause your chara c te r has per­
sonalized attribute s, th e pr oce ss is 
similar to games like Dungeo ns and 
Dragons. But unlik e Dungeo ns and 
Drago ns, here th e co mput er cakes th e 
ro les of Dung eonma scer, co ntr oller , 
and arbit e r of the gam e, leaving you 
free lO co nce ntrate on staying alive. 

A reference card w ill kee p you ap · 
pri sed of all th e single- key co mmands 
used in th e game. Th ose co mmand s 
are for th e most part logical and easy 
co learn . In th e Boo k or Apshai , there 
art: detail ed desc ripti ons of each of 
tht seve ral hundr ed roo ms. Each ad­
ventur e h as four le vels of difficul ty 
and at ka st 50 room s in eac h level. 
You 'JJ also find lists of hazards and 
treasur es , as well as a table that con ­
vert s th e v:1lue of treasur es to silver 
pie ces. Head th e boo k th oroughly. It 
is w ritt en in a sty le th at se ts th e 
moo d. Th e sec tion entitl ed "The Leg­
end of the Apshai " fills you in on 
background. 

An ent e rtaining mu sical sco re plays 
durin g th e main tit les and , more sub · 
du cd, thr oughout th e game. In addi ­
tion , th ere arc th e sound s of your 
foo tstep s as you trip gaily from on e 
murderou s encounter to another; the 
whackin g sound as you strike with 
yo ur swo rd ; th e swish of arr ows fired 
from yo ur bow ; and th e plop as sever · 
a l pieces of your bo dy hit the ground . 

If you enjoye d any of th e Ap shai 
game s indi vidually, you 'll love to pro ­
gress thr ough all thr ee. If you 've 
played all of them already, try Trilogy 
anywa y- the convenie nce of a "boxed 
se t" is te rrifi c , allow ing you m ex­
plore th e lands and adventur es of Ap· 
shai in an y se qu ence you choose. 

As we saicl al th e beginnin g, good 
gam es neve r di e. Th ey e ither become 
cl assics as th ey are, or are improv ed 
up on at a late r date. ll1 e Ternple of 
Ap shai Tril ogy prov es th ey can do 
both . DI 



My Plus /4 So ftware List. 
Quantity Product Name 
__ TC301 (D&T) Typing Professor 
-- TC600 (D) The Hulk 
__ TC601 (D) Cu1throats 
- - TC602 (D) Suspect 

TI 1200 I (C) Script Plus 
-- TI 12003 (C) Cale Plus 

TI 12004 (T) experiences In Softw.irc 
-- TI 12005 (T) Money Decisions . Loans 

TI 12006 (T) Money Decisions . Investments 
- - TI 12007 (T) Productivity S1arter Kil 
-- Tl 13007 (T&D) Easy Ma1ch1Easy Coun1 
- - TI 13008 (T&D) Whac"s Nexr . LellerslNumhers 
-- TI 13009 (T&D) t eller Match· More Or Les~ 
-- TI 13010 (T&D) Lener Sequences . Lo11g1Shor1 
- - TI 13011 (T&D) Shapes And P1111erns Group 11 
_ _ Tll6001 (C) Viduules 
- - TI 16002 (C) Jack Attack 
-- TI 16004 (C) Pi race Adventure 
- - TI 16005 (C) Atomic Mission 
-- TI 16006 (C) S1ronge Odyssey 
-- TI 17001 (T) Much Garnes· Word Prolilcrns 
-- TI 17002 (T) Super Spell 
_ _ T 117003 (T) Maze Mania 
- - T23200 I (C) Financial Advisor 

1232007 (D) Loans And lnves1men1s 
- - 1232008 (D) Business Management & 

Stalislics 
- - T262006 (D) General Ledger 
- - T262007 (D) Accounls Heceivnblc 
- - T262008 (D) Accounts Payable 
- - T262009 (D) Inventory 
- - T262010 (D) Payroll 
- - 1262011 (D) Cons1ruction lnduscry 
-- T262012 (D) Personal Finance 

T262013 (D) Retail Industry 
- - 126201<1 (D) Wholesale lndusrry 
- - T262015 (D) Manufacturing Industry 

1262016 (D) Professional Services 
-- 1262017 (D) Mainlenance& Services 
-- T263001 (C&D) Logo 
-- T263010 (D) Reading Professor 
-- T266001 (D) Zork I 
- - T266002 (D) Zork 11 
- - 1266003 (D) Zork 111 
- - 1266004 (D) Starcross 
- - 1266006 (D) Suspended 

1266022 (D) Planet/all 
1266023 (D) The \Vllness 
1266024 (D) Ui1chhikers Guide To 

The Galaxy 

Price 

S12.00 
S21.00 
S24.00 
S24.00 
$45.00 
S45.00 
S12.00 
St S.00 
S18.00 
S18.00 
SIS.00 
$15.00 
$15.00 
$15.00 
S15.00 
S18.00 
S18.00 
S18.00 
SIS.00 
$18.00 
S12.00 
$12.00 
S12.00 
S27.00 
S30.00 

S30.00 
$45.00 
S45.00 
$45.00 
S45.00 
S45.00 
S12.00 
S12.00 
S12.00 
S12.00 
$12.00 
S12.00 
S12.00 
S45.00 
S36.00 
S24.00 
S24.00 
S24.00 
$27.00 
S27.00 
$24.00 
S24.00 

S24.00 

Our New Years Resolution 
Is To Save You Money! 

It's that time of the year again when everyone 
is making resolutions-including Commodore. 
And it's a resolution that could save you a great 
deal of money on your favorit e Plus/4 software. 
Software that will educate you. Entertain you. 
Allow you to work more efficiently . If you 
own a Plus/4 or know someone who does. 
this could be the beginning of a very happy 
new year! 

--- - - - -- - -------- -- - - - - - - --------

Please Rush Me The So ftware I've Indic ated On The Plu s/4 Software List. 

Name 

Address, __ _______________ _ 

City _ _ _____ _ State ___ _ Zip __ _ 

Siynature, ____ __,-------------

Enclosed is my check or money order for $ ___ _ _ 
Make check or money order payable to Comm odore 
Direct Marketing. Inc. {PA residents add 6('(, sales tax) 

Add $2.00 shipping and handlin g to all o rders. 

Send To: 
Commodor e Direct Marketing 
1200 Wilson Driv e 
West Chester. PA 1938 0 

Please make sure BOTH the list AN D address coupon 
are enclosed. 

COMMODORE:[ 
Commodo re Business Machines . Inc. 

(Dl Disk (C)= Cnrtridge (T)., Tar,c 
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FULL 
COLOR 

UHF DECODERS , VHF 
CONVERTERS JERROLD , 
OAK , SC IENTIF IC, ATLA NTA 
ZENITH 

MO RE INFORMATI ON - CALL T ODAY 

T & D ELECTRONICS 
10517 UPT ON C IRCLE 

BLOO MIN GTO N. MN 55431 
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WE'VE TAKEN CARE OF BUSINESS 
SO YOU CAN TOO! 

"If the 128 mode software appears 
on schedule, Commodore should 
have a winner on its hands." 

-Personal Computing1 July 1985 

The challenge was issued when the Commodore 
128 was conceived. Could on already impressive 
array of software for the 64 mode be com­
plimerited with solid 128 support? We always 
maintained it could. And now it's evident we've 
succeeded! 

It's evident because a host of software, created 
expressly for the 128 mode, is now on dealer 
shelves. Software that incorporates the conven­
ience of 80 column display. And uses every ounce 
of the 128K of available storage space to provide 
you with an invaluable comb ination for business 
and productivity needs. 

The list is not unlimited-ye t. But we hove assem­
bled an impressive lineup with still more on the 

way. Products from Timewo rks, Batteries Inc., 
Precision Softwar e and more. With such offerings 
from Commodore as Micro Illustrator 128, A Com­
plete Course in BASIC Programming, and JANE. 

We're pleased to announce we've token core of 
business. The business of providing you with com­
plete software suppo rt for your Commodore 128. 

'1"~'™7-
.. ~ .. ~ 

~~~~ 

COMMODORE::128 1-mfil ;I 
A Higher Intelligence 



- -~-~ 
... .... 
I ll 
f1I nr 

!i 
"' 111 

~ I -

SUMMER GAMES~ 
Want some great play action? This 
award winning best seller brings you 
eight great events, including Swimming, 
Diving, 'lrack, Gymnastics, and more. 
Compete against world records. Or get 
together with a group of up to eight for 
some good competitive fun. Realistic, 
graphics and action will challenge you 
again and again to go for the gold. 

SUMMER GAMES II.™ 
You asked us for more great events. 
Here they are. Rowing. Thple Jump, 
Javelin, High Jump, Fencing, Cycling, 
Kayaking, even Equestrian. Like 
SUMMER GAMES, you get spine ting). 
ing action and challenge for one to 
eight players. These aren't just games. 
They're the games. And you're the star. 
WINTER GAMES.'" 
You've got to see the graphics, and feel 
the knot in your stomach as your bob­
sled careens along the walls of the run 

to know why people are wild over 
WCNTER GAMES. Seven events give 
you a variety of action-from the 
endurance of the Biathlon to the 
timing of the Ski Jump, and more. 
What are you waiting for? 
Play your favorite events over and 
over. Play all 22. Set up teams. Chal­
lenge your friends. These great action­
strategy games are sure to be the stars 
of your collection. 

At your local Epyx dealer. 
A~ MAC AIIII (64/121 

Sunimer Ca,n.,s .-
Summ.-r Ga 111<'S II .-
U'hUtT CameJ ,,,,,, 

1043 Kiel Ct., Sunnyvale. CA 94089 

• Stt »x"<'i~lly n °'rkcd bole~ for detail$. 
No r,urtN.k l'l~Ct).~ Sweei,st.S:kc:s 
end,D«.3 1. 1985 ()lfodal rule, 
J'l'.1111.a,~ ~ t'»tlc!NbN!. dtJIU.tS. 

StrcJtegy 6ames tor the Act/on-6ame Pli!yer® 
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