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(I: commodore

1670 MODEM
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:~~~~ 525995
Interface

BEST BUY SPECIAL

GEMINI STAR lOX

S149

PRINTER SPECIALS
FROMCCA

STAR POWER TYPEOEUVEREO PR/CEI

\fg~

« \

C:: commodore

1571 DISC ORNE

S24995
"ncluding: Shipping. Handling and

Insurance-No Extra Charges

(I: commodore
64: PACKAGE

INCLUDES:
• Commodore 64 Computer

• Commodore 154/ Disc Drive
• A Color Monitor with Cables

CALL FOR PRICE
Goldstar

13" COLOR COMPOSITE
MONITOR

-Cables included -, Yr. Mfr. Warranty

~~~~C:s...__S_1oiii2_~_9_5__~
-...... CardcoG + CallforPrice eMS FOR 128 Commodore

Mn()W()(!d ..Call for Price PERSONAL COMPUTER
PPl '«'OS SPREAD SHEET
Xelee· Super Grapho<s Sr -'6'1"S BOOK PACKAGE
XeJec· Super GraphICS)' S49'95

S13995

3·Way

(I: commodore

1902 MONITOR

CALL FOR
PRICE

"ncluding: Shipping. Handling and
Insurance-No Extra Charges

The Boss

WICO JOYSTICKS

51288 51988
AND MOREl

JOYSTICKS
GIM

Professional
Joystick

-2 Are Buttons -Contoured f-iandle
·ufetlme Guarantee -Comparable to J.Way

IN NEW YORK STATE CALL TOlL FREE
1-BOG-221-2760 or 516-349-1020
OR WRITE: COMPUTER CENTERS OF AMERICA.
SI TERMINAL DRIVE, PLAINVIEW, NY IIS03

...... Bervtc:e No. 255

1-800-631-1003
1-800-548-0009



I
o/"!f""'~
I. I
• !iI

• I·C."'.......

SUPER HUEY

PJEMOREX SPECIAL
WORK STATION
Regular Price ].995
Faaory Rebate . . . .. 500

~ YOUR $
COST 2495

·20 Disks -Disk Case

jl~. Penguin
~ software 1M

PROFESSIONAL
Fleet System 2
The L3rgesr. Spell Checker
Available For Your Computer S~5
9O.()(x) Words on C-641128 ;;J7 -
70.()(x) Words on Atari ....

Fleet syste';';l~6>495FOR COMMODORE 128

SP-1000

TALLADEGA
FORBIDDEN FOREST

S1295
DELIVERED PRICE

cosml

• Built-in Commodore Interface
• 2·Year Warranty
• Near letter Ouality Mode

S18995
SEIKOSHA

WHERE THE ACTION 151
For Commodore 64/1 28

LIMITED TIME ONLY
SPECIAL INTRODUCTORY PRICE

C:: commodore

A~mbrer0 ......................• 527 95
Easy Finance I. II, til, IV-o ..•........•... S19.95
Easy CaIC.o _•.•...... S64.95
Easy Scrlpt.() .. . ....••.•...... 539.95
EasySpeJr.Q..... . ......•........ 51995
LogoO ............•..•..•..•..... 549.95
The Manager-D ..•.........••....... S37 95
General ledger ..•...••.••.••..•.... S37 95
Acm. Rec..() ..•....•••.••.••....... S37 95
Acm. Pay.() .......•..•............ S37 95
MagIC Desk.() ...........•..•....... S52.95
Silent Butler ...•...•................ S24 95
Sky Travel .. . ........• S27 00

~~
pa~~~:~:~

~
~ Word Processor

for the
.............. Commodore 128

~ 52495

2995

Temple or Asphai
Trilogy
Jet Combat
Slmulal()(
GI.Joe
Summer Games I Of II
Barbie
Baseball

RGB AND COLOR COMPOSITE

S24995
SPECIAL INTRODUCTORY PRICE

14" COLOR RGB MONITOR
THOMSON 0

A sij.lht for sore eyes:

3995

Kron,s Rift • Lucas Games
Eidolon· lucas Games
Ballblazer • lucas Games
Rescue Fraetarus - lucas
Games
Fastload
w.mergames
Hex Wheels

WE'RE PROUD OF OUR PRICES- SATISFACTION GUARANTEED 1.800.548.0009
Check. Money Order. MC or VISA accepted. No ~
addibonal charge for MasterCard and Visa. Call for
shipping and handling information I NYS residents add
app/icaIlle sales ,ax I Prices and aval/abihty are SUbject to <§[ C[]r:1PUTER
change wrthout notICe I All factory Ireg, merchandise COMPUTER CENTERS OF AMERICA
with manuf~rer's "",:,arranty. Dealers Welcome. Call 81 TERMINAL DRIVE
for recent price reductIOns and new rebate InformatIOn. •
Plus shipping and handling. No returns withour return PLAINVIEW. NY 11803
authorization number.

Epyx
BUSINESS SOFTWARE FOR 128

COMMODORE COMPUTER

MICROSOFT PROGRAMMER'S
MULTI PLANNER BASIC TOOL KIT

CALL FOR PRICES

7~E. $24 95

DISKETTES
Nashua '.' s895

"

Scotch I' 195
Maxe" 11J95

Memorex. . . . . . . .. 1895 -

BASF 1895

- Arter 53 Rebate



(219) 663-4335
P.O. BOX 563, CROWN POINT, IN 46307CSM

Software, Inc. Shipping - 53.50 most items
(Foreign shipping extra,

VIsa & MasterCard Accepted
Dealer InquIries Invited

544.95 plus shipping

554.95 plus shipping

SNAPSHOT 64

SNAPSHOT 64 IS a unique and exCIting Urtllty [hal wtualty lakes a p,cture
of your computer's memory. SNAPSHOT 64 then saves (hat 'snapshor'
[0 disk and auwmatlcaUy creates an auro-boot loader for the program
Once saved [0 disk the program may be restarted at [he exact same poine
at whICh It was interrupted .. r

MOST EFFECTIVE UTILITY OF ITS KINO· EVEN MORE EFFECTIVE
THIIN THOSE UTILITIES THIIT ClIIlM TO --COPY IILL MEMORY·
RESIDENT SOFTWIIRE"

INVISIBLE TO SOFTWIIRE· CIINNOT BE DETECTED

SNIIPSHOT FILES RUN BY THEMSELVES· THE BIICKUP COPY WILL RUN
I15-IS. WITHOUT THE SNIIPSHOT CIIRTRIDGE

WORKS MUCH FIISTER THIIN OTHER SlMILIIR UTILITIES

EIISY TO USE . NO COMPLICIlTED INSTRUCTIONS· EVEN II CHILD
CIIN DO IT

SNIIPSHOT FILES liRE COMPIITIBLE WITH FIIST LOIID UTIlITIES

SNIIPSHOT FILES WILLLOIlD FROM IILL COMMODORE COMPIITlBLE
DISK DRIVES

STORE MIINY DIFFERENT SNIlPSHOTed FILES ON II SINGLE DISK

FULLY SELF-CONTIIINED ON CIIRTRIDGE . NO DISK TO HIISSlE WITH

COMPLETE liND THOROUGH MIINUIIL IS INCLUDED

COMPIITIBLE WITH CM & CI2S liN C64 MODEl

SOLD FOR IIRCHIVilL PURPOSES ONLY

549.95 plus Shipping

EPROM PROGRAMMERS HANDBOOK

The EPROM PROGRAMMERS HANDBCX)K was wntten with the average
user In mine! Imponam concepts are covered In a readable.•nformatlve
manner Sut [he HANDBOOK ,s much more than Cheory. Many useful
programs are Included on [he accompanying d,skene TopICS lnclude'

PROGRIIMMING EPROMS - EXIIMPLES liND TIPS

CIIRTRIDGE TYPES - IILL STIINDIIRD TYPES COVERED

PROTECTING CARTRIDGES· MIINY VIILUIIBLE TECHNIOUES

C128 CARTRIDGES - THEORY PLUS EXIIMPLE

MENU MAKER - PUT 10 PROGRIIMS ON II CIIRTRIDGE WITH MENU

MODIFYING THE KERNAL - liDO THE DOS WEDGE liND MORE

MODIFYING THE OOS - liDO COMMIINDS. DISIIBLE "BUMP"

APPENDICES liND DIITII SHEETS - USEFUL TIIBLES

OVER ISO PIIGES· DISKEnE INCLUDED

Only $32.95 plus shipping

PROMENADE EPROM PROGRAMMER

599.50 plus Shipping
We have a fufl line of EPROMS and carrfldge supplies

Reeder service No, 258

1541 DISK DRIVE ALIGNMENT
PROGRAM VERSION 2.0

StIli the best! No special toots or knowledge are reqUired 10 property align the
1541 dIsk dnve (although average mechanICal ability IS required' Thousands
already In use'
See the review in the Oct 1984 Compute/'s Gdzerre Also reviewed In Ahoy
and Run

Updates available 10 pnor purchasers

520.00 plus shIppIng

THE SOURCE GENERATOR
The Source Generator 's an advanced pmgrammlng UtilIty that WIll prOduce
cOde from programs In memory or directly from a disk ImagIne beIng able
to take any ML program and conven: It 10 true source cooe. complete
With !abies and cross reference table

DISIISSEMBLES IILL UNDOCUMENTED OPCODES
DIS/ISSEMBLES 6502.6510. 65C02, 6511 & S502 OPCODES
HIINDLES EXTENDED 2ERO PIIGE IIDDRESSING PROPERLY
PRODUCES FILES COMPATl8LE WITH CBM. PAL AND MAE ASSEMBLERS
IILLDWS USER TO DEFINE L/lBELS liND SYMBOl TIIBLE OR USE
STIINDIIRD KERNIIL LIIBELS
WORKS FROM DISK OR MEMORY
NOT COPY PROTECTED
DESIGNED FOR SERIOUS USERS
A TRUE SYMBOLIC DISASSEMBLER WRlnEN IN ML
FIIST liND EIISY TO USE. NO COMPLICIITED INSTRUCTIONS
COMPIITIBLE WITH DOS WEDGE liND MOST ML MONITORS

534.95 plus shipping

PROGRAM PROTECTION MANUAL FOR
THE C-64 VOLUME I

Th.s 's the otlglnaJ prOlectlOn manual Covers bad blOCks. BASIC and ML pro­
tectIon schemes. reset and carttldge SWitches and much more Program dIsk
IS Included. With many helpful programs If you are Just genH"IQ Into program
prOteCllon. thIS volume IS requtred readIng II

529.95 plus Shipping

PROGRAM PROTECTION MANUAL FOR
THE C-64 VOLUME II

Not JUst a third edlllon - a new and up-to-date manual coveting the !alest
ac1vances In progam protecoon Over 275 pages at valuable Informaoon The
most advanced manual wnrten on program protectIOn for lhe C·64. A dIsk
IS Includea to help explain the concepts

534.95 plus shipping

CARTRIDGE BACKER II
JUSt updateeu New aulo-parameter verSIon archives many mote cartfldges
and dIsks saves Cartfldges to disk WIth an autObOOt Canndge backups run
IIS·IS - NO EXTERNIIL BOIIRD OR CIIRTRIDGE REQUIRED TO RUN THE
BACKUpl

Updates for all prior purChasers

S14.00 plus shIppIng
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on a magazine rack. Much of this month's "more" is pro­
vided, as usual, by Morton Kevelson, who has under­
taken an ambitious introduction to Computer Aided De­
sign (CAD) on the C-64, incorporating reviews of OW­
PAK-64. Flexidraw 5.0, OW GEM, and OW-3D. (Thm
to page 57.)

• Dale Rupert eases C-128 users over potential De­
bugging Dilemmas with a rundown on the troubleshooting
features incorporated into BASIC 7.0. (Thm to page 20.)

• Cheryl Peterson's Cadet's Caiunul treats a topic of
certain interest to beginners and experts alike - how to
acquire public domain software. (Thm to page 77.)

• Included in this month's Entenainmell/ Software Sec­
tion is a guide to succeeding at one of the most popular
series of games ever !o perplex a C-64 owner: Ultima.
Additionally, we provide an introduction to statistical
baseball games, as well as reviews of The Bard's Tale,
Hero of the Golden Talisman, Quake Minus One. The
Goonies, and Sword of Kadash. (Thrn to page 47.)

• Mark Andrews concludes his two-part Commodore
Roots series on .programming the SID chip in assembly
language. Next month, the author of C-64//28 Assem­
bly language Programming (Howard W. Sams & Co.)
shifts into C-128 mode! (Thm to page 67.)

Also inside is our An Gallery of reader-rendered com­
puter graphics; Tips Ahoy!, wherein we pick the brains
of the best programmers and hardware hackers in our
reading audience; Commodares, programming puzzlers
known to drive many a man to drink; and more.

Next month will see the publication of the hardware
portion of our long-awaited review of the Amiga (do we
have to tell you by whom?). Line up at your newsstand
early! -David Allikas

FOR THE COMMODORE
C·64 C·128 Vtc·20

r"'l
....... PAW ~ Po\IJSE fII($C1"

~~~~~

R. J. BrIC...... Auwtts Inc.
10"·_"" """.~

W
e hate to waste space, as is evidenced by
our custom of cramming every page of
Ahoy! fuller than a Libyan lifeboat. But
our monthly disks, alas, usually ship

half empty. Not this month, though! The COMAL Users
Group has allowed us to fill the disk space left over by
our usual lineup of programs with some of their best short
COMAL programs-including games, a graphics utility,
a sprite animator, a tunle graphics tutor, and the operat­
ing system needed to run these and the programs included
in COMA~s ads in each issue of Ahoy! In this way, Len
Lindsay and his fellow apostles of the COMAL creed
get to introduce you to their language, and you get more
working programs for your money. Details on ordering
the Ahoy! disk can be found on page 38.

As for the BASIC and ML programs found both on
our monthly disk and in the magazine:

• Never have Ahoy!'s editors been so close to unani­
mous in agreement. But nearly everyone from the pub­
lisher to the guys at the disk duplication service agrees
that Star Strike is the best all-around game ever to grace
these pages! You'll understand why Bob Eaton took over
a year to program this outer space arcade game. (Turn
to page 34.)

• Got A Match? strikes that rare balance between en­
tertainment and education, melding the two to the detri­
ment of neither. (Thrn to page 30.)

• An issue of Ahoy! without a Buck Childress utility?
Don't even suggest it! Trackdown allows C-64 and VIC
20 users to automatically search their programs for any
character or combination ofcharacters. (Thrn to page SO.)

• But Buck's position as Ahoy!'s ace utilitarian may
be in danger! Michael Bennett's LazyBAS/C is a short-
hand program so useful that the \
most slothful among you will
run, not shuffle to your 64's to
type it in! (Thrn to page 26.)

• There's no sense in losing
your week's pay playing the old
'shell game' on the street comer
... not when Shaker will clean
your clock: for nothing! (Tum
to page 45.)

• If chess baffles you, why
not tackle the game a piece at
a time? Like The Knight's Tour
in November, Queen's and
Bishop's Tours challenges you to
cover the board with each
piece, ending on the same
square where you began. (Thrn
to page 41.)

• As always, we're more than
PRICE SUBJECT TO CHANGe

just the best programs available MALER INQUIRIES INVITED WllHOUl NOTICE



DISPLAY PANEL
PSIDAC's Ani-Master Animated

Graphics Display Panel ($119.95), an
eight inch square LED display, plugs
into the user port of the C-64 or C­
128 to provide light show effects.
Animated graphics and messages can
be designed with a joystick. Pattern
editing and saving features enable
creations of sequences up to 30 min­
utes long. The display can be con­
trolled from user-wrinen programs
with the included software. A 40­
page user's guide provides examples.

Also available is a portable unit
($179.95) which can bum its pattern
sequences into the panel and then dis­
play them (without a computer) by
using batteries or an automobile cig-

Cheatsheet Products Inc., 412-781­
1551 (see address list, page 82).

The laJest Cheatsheets cover the Commodore 128, and several programs.
READER SERVICE NO. 276

tem. More details will be provided
next issue.

Knight-Ridder Newspapers, Inc.,
305-376-3838 (see address list, page
82).

128 CHIATSHIITS
You knew that the increased sur­

face area offered by the C-128 would
be too much of a temptation for Le­
roy to resist. The first seven of Le­
roys ChealSheelS for the Commodore
128 include BASIC 7.0, Disk 1571,
Easy Script, Fleet System 2 and 3,
Paper Clip 128, r#;>rdPro 128, and
Blanks (set of three), with more to
come. Each Cheatsheet is die-cUl and
plastic laminated, and includes a key­
board extender that makes it possi­
ble to use C-64 Cheatsheets as ref­
erence cards. Price is $7.95 each plus
$1.00 shipping per order.

STili AfLOAT
A happy postseriptto April's Scut­

tleblln, wherein we expressed our du­
biousness concerning Commodore
International's ability to remain in
business long into 1986: the bank
loans which the company carne very
close to defaulting on have been ex­
tended to the tune of $135 million. If
that sounds like a fortune, remember
that Commodore in 1985 put together
several consecutive quarters of $90
million-plus losses. More record
book mismanagement, combined
with a continuing industry shakeout,
could still scunJe the ship.

But we're not worried. Commo­
dore's current management team, af­
ter all, managed to grub $135 million
despite one of the worst track records
in the modem history of American
business. Such a management team,
we feel, can do anything.

Now for the bad news: Commo­
dore has sold off its liquid crystal dis­
play operation. This puts an end to
whatever faint hope still existed of
ever seeing the release of the LCD
laptop computer announced concur­
rently with the 128 - at least bearing
a Commodore logo.

Commodore International, 215­
431-9100 (see address list, page 82).

DATA ENCRYI'TER • DEVEIDPMENT SYSTEM • DVORAK ROM • COIDR PRINTERS
• GRAPHICS DISPLAY PANEL • BUFFER AND DATA SWITCH • AMIGA MEMORY

EXPANDER • GAMES FROM AaIVISION, SUBLOGIC, AVAIDN HILL • C-128
CHEA1SHEm • ASSEMBLER • DATABASE • COMMODORE REFINANCING

VIIWTRON CLOSIS
Knight-Ridder Newspapers, parent

company of the Viewtron bulletin
board system frequently mentioned in
these pages, announced on March 17
that the service would be permanent­
ly shut down within three weeks. The
SYSOPS of Viewtron's Commodore
SIG have asked us to inform users
that the entire section may be ab­
sorbed by another bulletin board sys-

8 AHOY!
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2 PrintMaster c> 1985 Unison World Inc. 2150 Shattuck Avenue, Suite 902, Berkeley. CA 94704 II Phone (415) 848·6666 .-

Comparison Chart
r- -------- ------ -->{:---

Order Form

~
The The Price includes Shipping inslOe tne u.s.PrintMasler Print Shop I

~l8Ioll'C.~__
W~_

(All versions) - Print Shop -_.
-~

m~_ Make Check or money order payable to

Features IBM
_.~ .._,.

"'~ - Utllson WOtId. Inc.Conmodo<e
I --- m~_- "'. ~~- Forelgrl orders add 510.00 per ptoducl.

Mixing fonts V NO NO
....0-.,., "1'C.""l:f'__

m~_
Make paymentS Dy bank draft. payable trI

on<>repage I
....o-yl,,,.. •• ,loo __

"'~ - U.S. dollars dm¥n on a U.S. ba....a-,I,~ .. _ ...
"'~-....0-., I· _ »OWr
m~_ COD's and purchase oroers ..,,,be

l.Ippe<<nl V Y I
.... --".r;:pw

"'~- accepted wlltt thIS offer.

kJwer case NO Amount (eA residenl add 6.5% laX)

Preview of V NO Y I PAYMENT; V... Me Ched< MonoyOnle< Bank Draft

Design layout I Card. I I I I I I I I I I I I I I I I I IExpiration Dale:

Calendar y NO NO I Name: Telephone: ( )

I Shipping address:
Hercules card y NO NO(IBM only) City: State: Zip:

,

P,ln",.. .uppoflltd on ,he CP/M .....Ion:
CIIOh P'(lIIIrfi\e! 8510 and Prowtolet Jr.; EPSON FX. Rlt. LQ.I500. and MX Wllh G1lt1J...
IBM G1apr- P~. ~1I!2I83A""'"C>.qapn 1. 92 .,.,93; Slir Gem.-. 10 MId 15;
T~ OMP 10'. 130••30. 2100. 2100P. and 2200. T~ 13<40. 1350. 1351."'" P351

Prtn , IUPpo,," Otl tM A.-.1 ..."Ion:
C.1oh 0Wl'.. 11$10; EPSOH FX. fIX. lQ-1SOO• .m MX .. G1aftru, IBU G111Pha
PYirW; 0<0:iI1I &2AI83A. ...... OIugrapi I. &4. !SIlO 11), 92.m 93. S~ Gemn 10 IRl .5.
TO$IIIlJIi 1~. 1350. 1351 • .-.:l 1>351

PTlnlt.. ''''PPO"" 011 1M Commooo.....'11011:
C lion ProwrMr 8510 and PtoM... ~. CommocIor. VIC-I~"'" MPS-IOI. EP50N n.
RX.1tld l.lX Wllh arlttl..; 0UciIlJ. 92. 93.182• ..", (lklrn-. 10: S1II GImlnIIO.,., 15

Do you 9' know about PrintMaster™ &

Art Gallery I'M from uni!}l!llnc.? PrintMaster™
lets you make Greeting Cards !§j, Signs ~~~J Calenders

Stationery [~.-':, and I&Banners &1. PrintMaster™ IS a

very easy· to· use graphics program • which runs on

• Hey!

your ~::~~t

~
and CP/ M and works with many~

(listed ~). Whether at • or ill, or just anywhere~,

use PrintMaster™ for ii, ~,Q,II,k,
II or even 4fl and C· Call G or write ~f+ for more

information about PrintMastefM I
. Most of the above graphics from PrintMaster and Art Gallery I.

Prlnl..... IUpporteo on t~ IS" PC " ...IOtI:
8bl Chop; Ciht.,. WSP·IO• ...cI MSP·20: CJtoh~ MIO. lind ProwriIe' ~. DalII
Prock.aI SPG 8011)-2. 8012, 8021, 8022. 8051, l10502. 8011 and 8012: EPSON FX. JJ(. LX,
AX. L().I500, 8tId we ..... GI.IIJ.... l1P T»tl~. IBM Calof 001 Malrb<.~
n-m-. Gt1Iphi::s PrrMr an:! ProPmllt: IDS PriI/ft,~ T.., MT 1:5 and 86. Nee
P21P3 PInwn..,lI023A lind 8021; Uf'l Somler; 0klGala 12A113A. ....... OI<qlpfll, a.
(SlIp 11), 92. 93. 1&2. 113. \92. 193. and a.ma 10 lind 20; P--.: lQ(.p 1090. 1091,
1092.. lind EP-I5(lS: Star GetlW'Ill0 ancl 15, TVodot CGP 220. DMP 10$. 130. 2OO• .eoo 420.
aD. 500. 2100. 2100P ancl22OO; 11855. TOIhlbII3400. 1350. 13S1 ancl P351; sm....
Coronf. 0300.
Prlnl.... luppon" on lIMo .pplil ...",lon:
A,pple lmaoe-lter an:! Scribe; C lIOn Pfowri* ISSIG. EPSON FX·IOII00, RX·8OI100. and
MX·8(I with G'.,U.... OkidlIll 92lnd 93. Star GemInlIO ancl 15
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• Letter Quality, Daisy Wheel
• Can be interfaced with virtually all com­

puter systems including IBM, Apple and
Commodore, with the addition of aprinter
interface (not included).

Manufacturer's closeout of excess inven­
tory is the reason for this liquidation. Add
this letter quality printer to your present
computer system at a fraction of normal
cost This printer uses standard 96 char­
acter printwheel and easy-load ribbon
cartridge. Quiet operation. Un!- and bi­
directional printing of lully formed upper
and lower case letters, numerals, symbols
at 18 cps. ASCII character codes, 10, 12 or
15 characters per inch or proportional
spacing. Line feed spacing of 1/48"
minimum. Friction feed. Takes 13" max­
imum paper width. Prints 12" wide. Four­
position impression control. Produces
original and four lightweight copies.
Approx. 21lbs. 19W' x 14W' x 5". 110V AC.

One Year Limited Faelor)' WarTanty!

Mfr. Us! Price .....••. .5550.00

~At $169
Item H·1243-4919.()()7 ShIp. h.rv;fting: $9.00

CrediI card customers can tEE-order bY phone. 24 hoIn _ VISA'
a d8y,7cl1ysa'll'llllc. _

TolI·Free: 1·800·328·0609
~.iII YOlJJ etleck Is wttlcomet== No delayeln «deft peid bY check.

Sales outside continenlaI U.S, .11UtlIec1 'D special
conditions.. Please caQ« wnIe 10 Inqulfl.-------------

C.O.M.B. Direet M,lk.ring Corp. Itlm H·1243
14605 2Bth Ave. N./Minneipolll, MN 55441·3397
Send_TOWA ....tt.r Qu.lity Printer1111tem H·1243_
4919.()()7 8' $169 each plus '9 elldl lor shippu"Ig.
handliFlg. IMlnne5(lt. reaidenUl IdcI 6% Illes liP. Allow
3-4 weeks lor delNef\'. Sorry, no C.O 0 orders.1
o My~ or money order is enclosed. {No delays on
procelSlFlg orders ~id by check. thanks to TefeCheck.'
Chlfge 10 my 0 M.sterCarc&.,. 0 VISAS J
Accl No e-----L.­
PlEASE PRINT CUARly

N_~~~~~~~~~~~~~--
:. DP

"""""

C.O.M.B. Direct Marketing Corp

Authorized Liquidator
14606 28th Avenue North

MInneapolis, MInnl)soU! 66441 3397
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arene lighter.
PSIDAC, 503-289-6254 (see ad­

dress list, page 82).

ASSIMBLIR
The Rebel assembler ($29.95) for

both the C-64 and the C-128 allows
total access to either computer's
BASIC at all times while providing
such extra fucilities as a file lister, list
freezer, and search and replace func­
tions. In the 128's 80-column mode
it provides an onscreen help menu
and true split screen editing. The 64
version, because of BASIC 2.0's limi­
tations, adds such options as renum­
ber, page flipping, decimal to hex to
ASCII conversions, and list scrolling.

NU-Age Software, 813-323-8389
(see address list, page 82).

AMIOA MIMoRyIX.~
A lower-priced alternative to the

$195.00 Commodore-Amiga 1050
card memory expander, Starpoint
Software's functionally identical 2561<
display RAM card ($120.00) installs
in seconds behind the front panel, ex­
panding available memory for pro­
grams and graphics to a full half
megal¥e. Standard system architecture
is used to insure hardware and software
compatibility. Included is a one-yeara
warranty, manual, and schematics.

Starpoint Software, 916-842-6183
(see addres list, page 82).

128 DATABASI
Dora Masrer 128 ($29.95) allows

u ers to develop multivolume data
sets of up to 26,000 records, do
searches, create mailing labels, and
generate repons. Wild cards may be
used within these conditions, increas­
ing the program's search capability.
An online help facility can be acti­
vated from any point in the program.

Bouncing Dog Software, 612-729­
7662 (see address list, page 82).

AMIGA UTILITIIS
Brown-Wagh has released three

new productivity tools fur the Amiga:
Modeled after Lorus 1-2-3, AJ111lyze!

($99.95) takes advantage of the Ami­
ga's special capabilities (pull-down
menus, mouse, workbench, etc.) to
produce spreadsheets up to 256 col-

umns by 8156 rows.
The Online! ($69.95) telecom­

munications program comes equip­
ped with user-definable macro keys
that can be used to transmit often­
used commands and script files for
automated operation.

BBS-PC ($99.95), which turns an
Amiga into an online information net­
work, can interfuce to a hard disk and
utilize a 2400 baud modem. The pro­
gram will work in the background,
answering the phone and taking mes­
sages while the computer is used for
other purposes.

BrownWagh Publi hing,408-395­
3838 (see address list, page 82).

COpy PROGRAM
Super Kitfl541 claims a normal

copy time of 32.68 seconds and a nib­
ble copy time of 34.92 seconds per
disk. Included is a track and sector
editor providing full editing in hex,
decimal, ASCII, and binary, a moni­
tor/disassembler with printout com­
mands, and a sector by sector GCR
editor with bit density scan. Price is
$29.95 plus $3.00 shipping.

Prism Software, 817-757-4031 (see
address list, page 82).

DATA INCRYPI'ION
PCSeclire ($49.50) provides Com­

modore 128 users with data file pro­
tection via a key-driven code. You en­
code a file by typing a key, then de­
code it the same way. Multistage en­
cryption provide further security by
preventing nonauthorized users who
are as close as one digit away from
cracking the encryption password
from knowing how well they're doing.

SourceView Software internation­
al, 415-228-6220 (see address list,
page 82).

CLINICAL INTIRVIIWIR
Written by a professor of psychol­

ogy, the Clinical 1l1/ervie", series al­
lows members of the helping profes­
sions to develop their skills in inter­
viewing patients or clients. The first
disk in the series, The Mell/al Health
Serting, portrays five patients who tell
their stories while the interviewer
practices using active Ii tening skills
and asking appropriate questions.
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CO 1AL Users Group USA
6041 Mononn. Drive, Room 111
Madison, WI 53716
phone: 608-222-4432
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ola"'f" COMPAREro,,· ..... o
..... ~~
t~J x = included
~;:/!/ - = not included

<ll "/ 7=EDtTING=============
x x - AUTO - automat.ic line numbers
x x - RENUM - renumber lines
x x - MERGE (rom disk
x x - Synt.ax checking on entry
x x - Delete blocks or linea
x - - FIND ::md CHANGE commands
x x - Pause a program listing
x - - TRACE - to debug your program
x - - 'Quote mode' disable / enable
x - - UnderstlUlds UPPER and lower case
x - - Erase to end of line - CONTROL K
x - - Ooops key - CONTROL A

==FtLES===============
x x - Binary sequential/r:mdom files
x x x ASCII sequential/random files
x x - Easy one command random file use
x - x GET from disk
x - - Built in true ASCII conversion

==D1SK COMMANDS=======
x x - CAT - catalog of files on disk
x - - Pause catalog-send it to printer
x x - STATUS - status of the disk drive
x - - COpy - copy files command
x x - DELETE - scratch files from disk
x - - MOUNT - initiali~e a disk
x - - RENAME a disk file
x x - Knows when End Of File is reached
x x - CHAIN one program to another

==NUMBERS============
x - - Accepts Hex and Binary numbers
x - x Includes Logical AND and OR
x - - Includes Logical XOR
x x x Includes Trig functions
X x - Understands TRUE and FALSE
x x - DIV and MOD operators
x x - Arrays with any minimum index
x x x Integer numbers
x x - Produce random integer in a range

==INPUT-OUTPUT-PRINTER==
x x • TAB works on printer as on screen
x x - Variable sit.e print zones
x x - Print zone-same on printer/screen
x - - Set up default printer types
x - - Built in graphic screen dump
x - - Built in text screen dump
x x - PRlNT USING formatted output
x x - Select output: printer or screen
x - - Select input: keyboard/batch file
x - - INPUT AT nod PRINT AT
x - - Automatic protected input fields
x x - Allows null reply to input
x x - Allows STOP key during input
x x - Allows comma as part of input
x - - User definDble character fonts

==STRUCTURES==========
x x x FOR loop
x x - Integer FOR loop
x x - REPEAT...UNTIL loop
x x - WHILE ENDWHILE loop
x - - LOOP EXIT loop
x x - CASE structure
x x - IF THEN ELSE - multiple lines
x x - Call routines by name
x - - External procedures and functions
x x - Multiple line procedure/function
x x - Parameters with procs / funcs
x x - LOCAL or GLOBAL variables
x - - ERROR HANDLER - trap errors
x x - Automatic indenting of structures

The Juki
55Io-Color
provides 96
italic charac­
ters and n
international
charncter sets.
READER
SERVICE
NO. 261

NEWS

COLOR PRINTER NEWS
The Juki 5510-Color is their stan­

dard 5510 dOl matrix printer with the
available color option already in­
stalled, enabling the user to produce
seven colors from a four color rib­
bon. Maximum speeds are 180 char­
acters per second in draft mode and
30 in near letter quality. Price is un­
der $650.

Juki Office Machine Corp., 800­
325-6134; in CA 800-435-6315 (see
address list, page 82).

For 'three months beginning March
30 and ending June 30, 1986, pur­
chasers of the Okimate 10 printer will
receive a $15 cash rebate from the
manufactu.rer. It will be necessary to
complete and return to Okidata a re­
bate coupon, available where the
printers are sold or by calling 1-800­
OKIDATA.

Okidata, 609-235-2600 (see ad­
dress Ii t, page 82).

LISZT THESE
The first release in Tidal Bore's

Miniature Melodies series for the
C-128, 32 Catchy Classics ($12) con­
tains 32 classical music selections by
Bach, Beethoven, Handel, Schumann,
and others that can be listened to or
incorporated into user-written pro­
grams.

Tidal Bore Software, 902-895-4563
(see address list, page 82).

Music 0/the Masters ($9.95) con­
tains over 20 works by Mozan, Bach,
Beethoven, and others, totaling about
45 minutes of listening. Onscreen
commentary is provided for each
composer as his music is played.

codes, and phone numbers.
Free Spirit Software, Inc., 312-476­

3640 (see address list, page 82).

Co128 TRANSLATIONS
Free Spirit Software has updated

two C-64 programs to operate on the
C-128:

BASICally Simple 128 ($19.95) pro­
vides instruction in BASIC program­
ming, including the additional com­
mands available on the C-128.

The Postmasterl28 ($9.95) mailing
list program can be used to store, re­
trieve, and son names, addresses, zip

DEVELOPMENT SYSTEM
The Total Software Development

System (TSDS) consists of a macro
assembler and editor, sprite editor,
matte and character set editor, and
sound effects editor. 38 new com­
mands are provided for simplifying
disk operations and other functions.

NoSync Development Corp., 604­
464-2983 (see address list, page 82).

SPRITE EDITOR
Though it may sound like an alter­

native title for a certain Oscar-win­
ning movie, MOB Master II ($12.00)
is actually a sprite editor which al­
lows the C-64 user to draw hi-res or
multicolor sprites with a joystick,
move or expand them horizontally
and venically, reverse and clear sin­
gle sprites or entire sections of mem­
ory, select colors, incorporate sprites
into programs, and take memory
snap hots.

Tidal Bore Software (see addres
list, page 82).

The next release, The Geneml Hospi­
tal Setting, will be of primary inter­
est to students of nursing, phy ical
therapy, and other hospital-based
helping professions.

Clinical Interviews, 607-869-5955
(see address list, page 82).



Proteus buffer/data switch: connect two peripherols to any computer.
READER SERVICE NO. 272

The Univenal
Mac:lnkel'(s)"'"

al"e hel"e
Re-ink any Fabric

ribbon automatically
for less than

5¢
Now ooe UalftJU1 Cutrldge
Mac!JlIan (UC) re-inJcs all fabric car·
tridges and one UIllftJU1 spool
MAclDbr (US) re-inJcs all spools. We
have MAclDbr(e) dedicated to
specialized cartridges. zip pack, har·
monica etc. Over 1000~~'i.~rands
supported. Use your 10 reo
ink your dry, fabric cartridges (for
less than 5 cents in ink) and watch the
improvement in print-out quality. Our
new, residue-less, lubricated. dot
matrix ink ¥.ields a darker print than
most new ribbons. Or get any of our
basic ink colors: brown, blue, red,
green, yellow, purple and use
MaclDbr to c:nate ed/or ..ink
JV1I1' own colored carlridgeo. We
have uninked or colored cartridges
for the popular printers and ribbon
re-loads for any printer, Operation is
extremely simple & automatic with
new, twin drive electric motor that
supports CW and CCW rotatin~ car·
tridges. Agood quality fabric ribbon
of average length can be re-inked
almost indefmitely. In our tests one re.
inked Epson* SO ribbon has outlived
the estimated life of the print·headll
We receive consistent & similar feed·
back from our customers, As of
August 85 we haVl! over 40.000 MAC
INKER(s) in the field, in 5 continents
(220 V motors available} M.c1Jlb.r
(UC) to $60,00. Cartridge drivers are
$8.50/... We still have our first
gen, ration, dedicated M.c:bbr(I)
for most po,p.war printers. Prices start
at S5U. WIth most units below $60.00.
M.c:bbr has been reviewed, ap­
proved and flattered in most
magazines and even in the NEW
YORK TIMES and the CHICAGO SUN
TIMES.

~o.wIfp--

CEmpuler
Friends
64IS SW. Canyon Ct.
Portland, OR 97221
(503) 297-2321
OnIer IoU free 1-800-547-3303
or ask for free detailed brochure.
Dealers inquiries welcome.
*EPSON I•• utdema.rk 01 EPSON CORP.

Reeder Service No. 259
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Free Spirit Software, Inc., 312476­
3640 (see address li t, page 82).

AMIGA MASTIRTYPI
The new Amiga version of Masler­

Type ($39.95), available for the 64 for
three years, features graphicaUy en­
hanced finger positioning charts,
more sentence typing practice, and
rhythm instruction at a greater range
of speed. Also included are new les­
sons on numbers, symbols, and nu­
meric keypad, and common pro­
granuning terms.

Scarborough Systems, Inc., 914­
3324545 (see address list, page 82).

ARI1'IIMIYIC QUIZ
Marh Pop Quiz ($19.95) for the C­

64 teaches arithmetic to learners at
various levels. Correct, prompt an­
swers earn points and darts for pop­
ping baUoons. The program automa­
tically aUows more response time for
those who need practice and trims it
for kids scoring 80 % or bener.

SourceView Software Internation­
al, 415-228-6220 (see address list,
page 82).

DISK LI.RART PROGRAM
Disk Librory will allow the Ami­

ga user to list, catalog, and cross ref­
erence every ftIe on every disk in his
collection. It will also search for ftIes
and update itself aUlOmaticaUy. Space
is provided for comments and re­
marks. Price is under $50.

Classic Image, Inc., 201-389-3633
(see address list, page 82).

.U"III/DAYA SWIYeH
The Prolells double buffer and data

switch contains two paraUel ports,

making it possible to connect two
printers or other parallel peripherals
to any computer. Possible applica­
tions include running drafts on one
dot matrix printer and final copies on
a lener quality printer, or loading one
printer with lener size paper and the
other with labels for mail merge op­
erations. The two buffers have flexi­
ble capacity, meaning that each is au­
tomatically allocated as much mem­
ory as i available, up to the buffer's
maximum capacity. Price is $199 for
the 64K version and $299 for the
256K version.

Computer Friends, 503-297-2321
(see address list, page 82).

MW-350 UPDAYI
The MW-350 MicroGrafix Paral­

lel Printer Interface reviewed in the
February '85 Ahoy! has had its oper­
ating system revised to bener accom­
modate the specific needs of the
C-128 in CP/M mode. with the addi­
tion of an ASCIl translation mode in
which only the printable Commodore
text characters are converted to stan­
dard ASCIl and aU other printer con­
trol codes pass through the interface
unchanged. More details will be pID­
vided in next month's fuJI-length re­
view.

Also newly available from Micro
R&D is the Model MW-401 C-128
Cable, which adapts the computer's
three composite outlets into one OUl­

let at the flip of a switch. Three
modes are 40 column color, 40 col­
umn monochrome, and 80 column
monochrome. A sound output is also
provided.

Micro R&D, Inc., 303-9854077
(see address list, page 82).

I



FRII HIAD CLIANIR KIT
3M is including a free head clean­

ing di kette and three packets of
cleaning solution with specially
marked packages of 5 \4" diskenes.
Also included is a $2 rebate form for
3M's regular head cleaning kit.

3M, 612-736-2335 (see address list,
page 82).

CHICKBOOK PROGRAM
PC Home Checkbook ($39.95) lets

C-64 owners keep track of their
checking accounts by week, month,
or year. Four basic types of transac­
tions can be recorded and edited:
checks written, deposits, automated
teller activity, and bank charges.
Space i provided for each transac­
tion's check number, date, amount,
tax-deductible status, recipient, pur­
pose, and expense category. Up to 20
expense categories can be created. A
statement can be provided covering
all transactions within a certain cate­
gory or a certain time period.

SourceView Software Internation­
al, 415-228-6220 (see address list.
page 82).

PARTNER 12.
Partner 128 ($59.95), a collection

of desktop organization programs, is
designed to operate concurrently with
other C-128 software. Included are a
business calculator, memo pad, ap­
pointment calculator, address and
phone books, envelope addresser, a
one-key screen dump, and a "type­
writer" program that simplifies small
typing jobs like labels and forms.

limeworks, 312-948-9200 (see ad­
dre s list, page 82).

BOOKS
Proctical III/eFfacing Projects with

the Commodore Computers supplies
hardware and software information
for turning a Commodore into a con­
troller for science, engineering, or
home and hobby electronic applica­
tions. Over 80 programs are provided,
as well as an introduction to using
machine language for controlling I/O
projects. Among the projects includ­
ed are a digital to analog convertor
circuit for the user port of the VIC,
64, or 128, a waveform recording sys-

NEWS
tern, and an I/O system for the Plus/4
or C-16 utilizing a card cage meth­
od. Price is $16.45 paperback, $24.95
hardbound.

Tab Books Inc., 717-794-2191 (see
address list, page 82).

TI,e One-Hour Commodore 64
($5.95) guides the user through his
fim 60 minutes with the computer,
covering setup, the keyboard, load­
ing and saving programs on cas ene
or disk, sound, and \?rinter use. The
128-page paperback includes a bib­
liography and glossary.

InfoBooks, 213-470-6786 (see ad­
dress list, page 82).

Howard W. Sams & Co. will add

For novice or expert progrommers.
READER SERVICE NO. 273

volumes covering the Commodore
128, the 1571, and the 1984 version
of the C-64 to its line of Computer­
facts manuals, each containing stan­
dard notation schematics created by
a computer-aided design system, re­
productions of waveform photos, pre­
liminary service checks, trouble­
hooting tips, replacement parts lists,

and semiconductor cross-references.
Previously released volumes cover
the C-I6, VlC 20 (early and later ver­
sions), Plus/4, 64, 1525, 1541, and
1701. Prices range from $19.95 to
$39.95.

Also new from Sarns is 88000,
68010. 68020 Primer ($21.95), an in­
troduction for novice or experienced
programmers to the instruction set
and addressing modes common to the
68000 family. Included is information

~Q"~ COMPARE
-.I~$!..~ "S'8 J x = included

1fc{SPRITES===.;:=:o~~n~~~~
x x - Keywords for defining sprites
x x - Keyword. for seUing sprite color
x x - Keyword (or moving sprites
x x - Built in collision detection
x - - STAMP sprite image onto screen
x - - Animate sprites, interrupt driven
x - - Atbch sprite shapes to programs

==GRAPHICS===========
x x - Turtle graphic. and X/V graphics
x x - Hi-res or multicolor graphics
x x • Split screen (text/graphics)
x x - Background/border color keywords
x x - Mix text and graphics on screen
x - - Graphics text in :my size
x - - Graphics text sideways
x - - Save a graphics screen to disk
x - - Window capabilities
x x - Line clipping within frame
x - - ARC and CIRCLE commands
x x - FILL command
x x - PLOT a point

==SOUND=============
x - - BELL command
x - - Built in sound commands
x - - Control sound envelope
x - - Interrupt driven music built in

==MACHINE LANGUAGE===
x x x Call mBchine code routines
x - - Call machine code by name
x - - Link machine code to programs
x - - MIL routines parameter passing

==OTHER=============
x - - Modem communicBtions built in
x x - Function keys defined
x - - Fundion keys alterable by user
x x - Stop key disable / enable
x - - Cursor command
x x - No "garbage collection"
x - - Joyst.ick/paddle/lightpen keywords
x x - Built in string search - IN
x - - Store a text screen (or later use
x x - Long v3riable names
x - - Can sense SRQ interrupt
x x - Can change part of a string
x - - Buill in clear screen command
),. x x PEEi.", POKE, SYS, GOTO

Compare. Even more comparisons :Lre on
the opposite page! Check the reviews.
COMAL got a straight A rating from the
Book of Commodore Software 1985, got
the highest 5 star rllting from Info
Mag3~ine, and got the highest rating
of 10 from the Best Vic! C64 Software
review book. Send us a SASE - we'll
send you a 24 page COMAL Info booklet.

But why w3itl The C64 COMAL 0.14
Programme" Paradise Pak Deluxe is
only S24.95 complete with 4 disks FULL
of programs, fast loader, disk copier,
Bnd over 400 pages of information (add
$2 shipping). The top of the line, C64
COMAL 2.0 Cartridge Pak is S98.95 for
cartridge,2 mnnuals, and 1 disk (add
$4 shipping). Canada add S1 extra
shipping. US Dollars only. Choose
COMAL, the language of choice. Send
check, M.~or VISA/Me numbers to:

COMAL Users Group USA
6041 Monona Drive, Room 111
Madison, WI 53716
phone: 608-222-4432
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see release this fall for the C-128 and
Amiga. The game (not to be con­
fused with Sportsware's Chl1mpioll­
ship Golf at PebbLe Beach, an­
nounced in last month's ScunlebUlt)
recreates an actual course layout
down to sand traps, roughs, and trees.
Up to four players can view all 18
holes from multiple perspectives, as
well as control club selection, stance,
and type of swing for each shot. A
caddy will suggest a club for any shot
should a player request assistance.

Activision, Inc., 415-960-0410 (see
address list, page 82).

Previously available for Apple,
mM, and the C-128, the Goto sub­
marine simulation has been released
in a scaled-down version fur the C-64
that includes 8 missions, 5 difficul­
ty levels, and 3 ships. The player's job
as captain of a World War n "Gato"
class submarine is to avoid using sunk
by an enemy that is programmed to
think strategically. Price is $29.95.

Spectrum HoloByte, Inc., 303­
444-7737 (see address list, page 82) .

The Grear IIbr ($19.95) for the C­
128 maneuvers several hundred units
of infuntry, cavalry, and artillery, rep­
resenting the armies of 16 nations,
over a map of 1914 Europe. The play­
er's military strategy must take into
account terrain, political consider­
ations, troop strength, weaponry, sup­
ply lines, and weather as he com­
mands either the Central Powers or
the Allies against the computer or an­
other player.

Free Spirit Software, Inc., 312-476­
3640 (see address list, page 82).

SubLOGIC's FOotball for the C-64
is intended as a physical rather than
a statistical simulation of the sport.
One or two players direct offense and
defense, choosing their quarterbacks,
receivers, and running backs and tak­
ing into account weight, speed, and
abilities. The movement of 22 players
is simulated' in a 3-D perspective.

SubLOGIC Corporation, 217-359­
8482 (see address Ii t, page 82).

Four new C-64 releases from Ava­
lon Hill:

Spitfire lW ($35.00) recreates the
experience of piloting a Mark I Su­
permarine Spitfire, right down to the

Continued 011 page 106

Co..a, adue 1Ia_":::::=
".

Schelll11tics, .f/tJw charts, layouts, etc.
READER SERVICE NO. 277

GAM.S
For the past 12-18 months, Activi­

sion's output in the adventure game
field has steadily increased while that
of the longtime leader, Infocom, has
dwindled down to almost nothing.
Still, in the best John D. Rockefeller
tradition, Activision has insured an
even larger market share in the future
by purchasing lnfocom, exchanging
2 million shares of Activision com­
mon stock fur all outstanding shares
of Infocom stock. The total transac­
tion was valued at approximately $7.5
million. lnfocom devotees will be
pleased to know that Infocom will re­
tain its own product development and
marketing operations in Cambridge.

The first installment in Activisionf
Gamestar's Championship. GolI The
Great Courses ofthe Rbrld series, ti­
tled lVlume One: Pebble Beach, will

DVORAK ROM KIT
Produced under license from Com­

modore, Prelco's DV Switcher ROM
kemal kit allows C-64 users to shut­
tle back and forth between standard
QWERTY and Dvorak keyboard lay­
outs. Included is a modified ROM
kemal, a switch to allow selection of
the new ROM or original QWERTY
ROM, and key covers with Dvorak
and QWERTY markings. The $39.95
price does not include cost of instal­
lation by a competent technician.

Also available from Prelco is the
DV 7}per Dvorak typing tutor for the
64 and 128.

Prelco, 714-544-3041 (see address
Ust, page 82).

Uni·KooI (503)476-1660
909 WiUiamson Loop, Grants Pass, OR 97526

(CommOllOf' IS ~ l'llllttrt<l tr~lI.m,,\ 01 CommOllor, 8~,h'ltu S,sl,ml!

Reeder Service No. 283

Designed to work wllh Commodore Disk
Drive Models 1540, 1541, SFD 1001, the
quiet C·l00 fan enclosure moves cool,
filtered air through the lop venls oltha disk
drive cooling the drive and thereby reduc­
ing the misalignment problems caused by
heal build-up. A custom lIIter keeps room
dusl Irom entering the disk loading open­
ing. This greatly Increases the life span of
the disk drives, and decreases the mainte­
nance required to keep the drive function­
ing properly. Only 539.95 plus $2.50 for
shipping an 11Svac
insurance.

Money ~
Order,
Checl<.
or C.O.D.
Only

6·monlh warranty

Uni-I(ool
DISK OmVE FAN

FOR COMMODORE

on the architecture of the chips, pro­
gramming in assembly language,
code mapping, how to use various in­
structions and registers, and uses of
the chips in multiuser systems.

Finally from Sams, the Commo­
dore 1541 Troubleshooting & Repair
Guide ($19.95) provides schematics,
step-by-step troubleshooting flow
charts, disassembly/reassembly in­
structions, callibration and alignment
procedurl;s, block diagrams, parts
layouts, and mechanical and electri­
cal theory of operation.

Howard W. Sams & Co., 317-298­
5400 (see address list, page 82).

The Mystical Machine: Issues and
Ideas in Computing ($21.95), in ad­
dition to providing an introduction to
programming and computer architec­
ture, considers the computer in terms
of its social ramifications, its poten­
tial benefit or danger to mankind, and
possible applications.

Addison-Wesley Publishing Com­
pany, 617-944-3700 (see address list,

. page 82).



Famous Smith Corona National Brand

I 0" PRINTER SALE
BelolN Wholesale Cost Priceslll

• ONE YEAR IMMEDIATE REPLACEMENT WARRANTY
• Speed: 120 or 160 character. per second • Friction Feed/Tractor Feed - Standard
• 80 character print line at 10 CPI • 1 Line BuHer. 2K BuHer on 160 CPS Plu. LQM
• Six pltche. • Graphic. capability • Centronlc. compatible parallel Interface

• Feature. Bidirectional Print. Shortllne Seek. Vertical And Horizontal Tab.

Commodore $39.95

Check These
Features & Prices

120 CPS 10" Printer

$4~~.tOO $ I 5 9
SALE

160 CPS + Letter Quality
Mode 10" Printer

$4~~.tOO $ I 9 9
SALE

PROTECTO
We Love Our Oust01ners
22292 N. Pepper Rd., Barrington, illinois 60010

312/382-5244 to order

Char. Mat,l. Siu
9H]I( 9V (Standard) to 10H)( 9V
(Emphasized & Elongate)
Print.,.. ,_tv....
BI-directional. Short line .eeking. Vertical
Tabs. Horizontal Tobs
PormsType
Fanfold. Cut Sh..t, Roll (optional)
.....perWI4th
11"'_I... ~t_
Friction Feed Std.: Troctor Feed Std.
RlltI.on
Cossette - Fabric inked ribbon
.lb...... L1fe
.. million characters

SPECIFICATIONS

Apple "9.00IBM .19.00

Add 514.50 lor shipping. handling and In.uranc•. illinois r.sldenlS
pl.o,. odd bY. % laIC. Add $29.00 'or CANADA, PUERTO RICO. HAWAII.
ALASKA. APO.FPO orders. Conodicn orders musl be in U.S. dollon. WE
00 NOT EXPORT TO OTHER COUNTRIES, EXCEPT CANADA. Enclose
COlhlers Chef:k. Money Order or P.rsonol Check. Allow 14 days
d.II....ry. 2 to 7 daYI for phon. orden. 1 day expre.. moll I Price. &
A...ailoblllty subl.ctto change wllhout notice.
VISA _ MASTERCARD _ C.O,D. No C.O.D. 10 Canoda or APO·FPO

....... hrvlce No. 113

(Apple - Afar. - Etc.)
Intertae..
Parall.IS bit Centronici compatible
120/160 CPS Plus NlQ: RS232 Seriollo<:.
Cherocter MeHle
10 x 8 Emphosized: 9 J( 8 Standard; lax 8
Elongated: 9 x 8 Super/Sub Script (1 pass)
Chanteter Set
96 ASCII
11 x 7 Internotionol Char.
Line Spod..
6/8112n211« lPI
Charocter Sp.clne
10 cpi normal; 5 cplelongoted normal; 12 cpi
compressed; 6 cpi elongated compressed:
16.7 cpl condensed; 8.3 cplelongated
condensed: 5.12.5 cpl elongoted proportional

_
Ca_rt_rl_tl.:..:..,.R_I_..bon li_st_S_1_9_.9_5_._Sa_I_e_'_1_2._'_'_._

-------------Interfaces
Atarl.59.00

(11M - Commodore )
SI.e/Wel.h.
HelghtS.O'·· Width 16.r·
Depth 13.... Weight l8.Jlbs.
'nt.,...1 Cher. Co4lng
ASCII PlullSO
""'n' autfer Size
120 CPS: 132 Br.te. (I line)
120/160 CPS P u,lQM: 2K
No. of Char. In ct.r. Set
96 ASCII Plus International
a.-ph'" c.""blllty
Standard 60,72. 120 OPI
Horllontol72 OPl Vertical
'Itch
10.12.16.7. S. 6, 8.3. Proportional Spacing
""'"'1", MethcMI
Impact Oot Matrix

ISUPER GRAPHICS I
This is a sample of our emphasized
near-letter-quality print.

italic print. There is standard data
processinq quality print



COMMODORE 64
COMPUTER

(Order Now)

$13995

• CUI DIlks 79' ....*
• Paperbock WrIter" U9."
• 10" Comltar lOX PrInter $141.00
* 14" Color MonItor $149."

COMMODORE 64 C128 COMMODORE

co~~~~~~ ~U~~~&H • C~r~~~!~)R

~::~;~:~$'57 *$229(~~
With '''.'5 Timework. Wor4wrlter

PLUS FREE $4....5 011 Barons Wordproceuor SClv'ng. applied

Adventure Program • 34tK 1571 DIsk Drive un."
• VoIce Synthesizer U9."
• 12" MonItor $19."

(Exampl••)

PROFESSIONAL SOfTWARE
COMMODORE ••

w. pock. SPI(IAL SOfTWARI DISCOUNT
COUPON with oyery COMMODORE ..
(OMPUlII, DISK DIIIYI, "INTlI, 01'
MONITCHt we ..III Thl, COYpoI' ollowl you
to SAVI OYII lUI Of' SALI "ICIII!

ATTENTION
Computer Clubs

We OHer Big Volume DI.count.

CALL TODAY!

•

•

•
•

• el11 COMMODOR. COMPUnR .,..."
You POl' ollly $289.00 lor Ihe (128 computer and
we Illelude the C128 Wordwriler Wordprocelsor
by Tlmeworks (Sole $59.95). Thus, your nel cost
lor Ihe CI18 compuler is ollly S229.05.
list $3..9.00. SALI sm,•.

J40K 1'71 COMMODO••
DISK DalVE 12st."

Double Sided. SI1l91e Dilk Drive lor (·128 oilowl
you 10 use (-118 mode plul {PM mode. 17 limes
lotler Ihon 15..1. plus runl alllS041 formatl.
lill 53..9.00. s.le nit.•.

SUPER AUTO DIAL MODEM n9."
Easy 10 ule. JUII plug i"to yCklr Commodore 64
compuler and you're reody 10 Ironsmit and
receive menages. EOlier 10 use Iho" dialing your
lelephone, JUIt pUlh one key on your computed
Includ.s ellelusive easy 10 ule program lor up olld
dowll lcoding 10 prillier and dllk drivel.".t In U.S.A. List $99.00. SALI n•.u.
Coupon $24.95.

VOICE SYNTHESIZER 13'."
For Commodore·64 compule". JUII plug II I" olld
you can program wordl o"d senlencel. odjuII
volume olld pilch. make lolklllg odvelliure gamel,
soulld oclion games and cUIlomiled 10Iki.I!!
PLUS ($19.95 value) TEXT TO SPEECH program
included FREE. JUI' Iype a word and hear your
compuler lolk - ADD SOUND TO "lORK". seon
ADAMS AND OTHER ADVENTURE GAMES! I (DlIk
or 10pe.lllsl $89.00. SAU .n.n
12" MAGNAVOX (NAP)" COLUMN

MONITOR WITH SOUND 17'."
Super High Relolulion green Kr_n mof1ilor. BO
columns 1I 2" li"el. eosy 10 read, plul Ipeaker lor
audio SO\lnd illcluded. F01l1os11c value,
liS! $129.00. Sole,n.".
(C12B coble $19.95. C6", Alorl coble $9.95)

PRINTER/TYPEWRITER
COMelNATION 122'."

..JUKI" Superb leiter quality. doisy wheel
prilllerllypewriter combillolioll. Two mochilles m
one - just a flick of Ihe Iwilch. 12" elllro large
carriage, Iypewriler keyboard, oulomollc morgl"
cOlllrol and relocole key, drop ill casselle ribbon!
(90 day worronlY/ cenlronics parallel or RS232
serial porI built in Specily).
lil' $3"9.00, SAU $m.ts. (Ud, Of)'.)

14" ROB & COMPOSITE
COLOR MONITOR 12st."

MUll be Uled 10 gel 80 columnl i" color wilh 80
columll compulers ((128 . IBM . Apple). (RCB
Cable $19.95) Add $1".50 shipping,
List $399.00. SALE ns'.".

H..... L1tt S.le e-,..
'ope,a,p ..... ".., $29.95
(0•.,....1Ionl I'" 95 '''.9' 539.95
l.-oder Boord "' .. $24 'S sn.'s
the Print Skop U4.95 5279' 526.95
Holley, P'ojec:I U995 sn 9' S19.9S
'racl,cok hpreod 1,,"11 $S9.'S SIllI.'S 51495
Voke Commai'd Module S7lI.95 '" OS

", ..
NI~ P"nce, ,n Am"' 1:n.'S $14 " 521.95
Super Bowl 'undoy 535.00 $2'2,'S S'9.95
Flip and File Oi,k File. $'••9S $14,95 $1'2 "
P,o Jar Slklt SI' '5 $1'2.95 510.00
PO"yWore $19.95 "4.95 511.95
0...1' Cover S 8.95 $ 6.9S 5 •.60
Flnol'lClol ,Io""e.

5ylvlo PorI•• SS9.95 $38.95 135.95
Hardball nus SII.U 516,95
{64 troubl"hool &

Itepal' Guid. n4.9S 'IS.U 511.95

(S.. over 100 coupon ,'em, in our co'alog)

Write or call for
Sample SPECIAL SOFTWARE COUPONI

COMMODORE'. COMPUTER $13•••5
You por ani ... $139.95 when you order Ihe
pow.rlu e.fK COMMODORE 64 COMPUTER! lESS
Ih. votue of the SPECIAL SOFTWARE DISCOUNT
COUPON we pa<k wiTh your (ompuler Ihol 01l0W5
you 10 SAVE OVER 5250 off sohwor. sale prices! I
Wilh only 5100 01 sayings appl,ed. your nel
computer (ost is $39.9511

• CUI DOUBU SIDED DISkS 7.· EA.
Gel ,he,e s't. N Double Sided Floppy Disks
sp.ciolly designed for Ih. Commodore 128
Computer 11571 Disk Drivel. 100"'. Certified,1/"""" Wo,.,.nty. Automolic lint Cleaning
liner included. I Boll of 10 . $9.90 (99' eo.). 5
Boul of 10 . $.....50 (89' eo.). 10 Boxel of 10
·$7'.00 (79' eo.).

,.." COLOR MONITOR 114'."
You POl' only $1 ..9.95 when you order Ihil 1..•·
COLOR MONITOR. LESS Ihe value of Ihe SPECIAL
SOFTWARE DISCOUNT COUPON we pock wllh
your monitor Ihol allows you 10 save over $250 off
lohwore lole prices!! Wllh only $100 01 lovingl
applied. your nel color monitor call II only $"9.95.
(16 Colors).

Pre"du", Quality 120·140 CPS
Co",star lOX Printer 1141.00

The COMSTAR lOX gives you a 10" carriage, 120·
lAO CPS. 9 x 9 dol molrlx with double Ilrike
capabililY lor 18 x 18 dol matrix (near leller
quolllY), high resolulion bil Image (120 x 1.... dOl
molrill). underlining, bock lpacing. leh and right
margin lelling. Irue lower decenders with luper
and subscripts. prinll Ilandord. italic. block
graphiCS and Ipeciol charoClers. It gives you print
quality and fealures found on prinlers cOlting
twice 01 much! I (Centronln Parallel Inlerfoce)
UII $399.00 Sol. 5141,•.

• SLOT IXPANOlI & .. COLUMN .c)AID $4'.95

Now you program 80 COLUMNS on Ihe screen 01
one lime' Converll your Commodore 6" 10 80
COLUMNS when you plug In Ihe 80 COLUMN
EXPANSION BOARD I ! PLUS" 1101 exponder!
11",1," Quon""••. S.l. 14'.95. Coupon $39.95

.. COLUMNS IN COLOI
'A"I-OCK WIITIIM WOlD HOCISSOI U •."

Thll PAPERBOCK WRITER 64 WORD PROCESSOR il :=::::::::::::::::::::::Ihe finesl available for Ihe COMMODORE 6"
com puler! The ULTIMATE FOR PROFESSIONAL
Word Proce"ing, DISPLAYS"O or BO COLUMNS IN PROTECTO WARRANTY
COLOR or block and whilel Simple 10 operole. All P,oleclo'I prodUCII COffy a ml"imum 90 day wOrtOnly.
pawerlul lexl editing, complele cursor and II anylhl"g 10UI wllhi" 90 doYI "am Ihe dole 01 purchale.
i"serl/delele key co"lroll II". and paragraph limply lend your product 10 UI via Uniled Parcel Service
I"serlloll. oulomotic delelion. cenlerlng, margin prepaid. We wililMMEDIATElY lefld you a reploceme"l 01
lelll"gl o"d oulpul 10 all prlll'e,,1 lI11 $99.00. flO charge via U"iled Parcel Service prepaid. Thil worro"ty
SAU U ••.,. Coupon $19.95. ..~p~,;o~••;.;o;~;;*~o•••o~;";,;'ho,;;,....;;,;.~,;.~.;.~o..;;;~';C;W,;;'o;~;;'~~;;' "

'LOWl5T PlIC15 '15 DAY fill TIIAL
• liST 511VICIIN U.5.A.· ONI DAY IXPI'I55 MAIL

PHONE ORDERS
8 a.m.. 8 p.m. C.S.T. Weekdays

9 o.m.· 12 noon C.S.T, Saturdays

' .. DAY flllllPLAClMlNT WAIIANTT
• OVII 5N PROGIAM5 • fill CATALOG5

Add 510.00 for Ihipping, handling olld iniUrOflCe. lilinoil relide"l~

pleale odd 6~.·~ lox. Add $20.00 for CANADA PUERTO RICO,
HAWAII. ALASKA, APO·FPO orders. Conodion orde" must be ill U.S.
dollars. WE DO NOT EXPORT TO OTHER COUNTRIES, EXCEPT
CANADA. Ellciole COlhier Check. Malley Order or Perlonol Check.
Allow 14 days 10f delivery, 210 7 dOYI for phone orders, I day expre"
moil I Prices & Availability subiect 10 cho"ge wilhoul Ilollee.
VISA - MASTER CARD - C.O.D. No_ C.O.D. 10 COllado. APO·FPO

R.llder service No. 253

PROTECTO
We Love Our Custo-rners

22292 N. Pepper Rd., Barrington, Illinois 60010

312/382-5244 to order ..



• LOWEST PIlICES • BEST SEllVICE IN U.S.A. • ONE DA YEXPIlESS MAIL • OVEIl$If PIlOGIlAI«S • FIlEE CATALOGS

(Premium Quality)

• Beautiful Color
Contralt

• High Relolutlon
• Sharp Clear Text
• Anti-Glare Screen
• 40 Columnl x 24 L1nel
• Front Panel Cantrall
• Black Stripe Tube

List $32900

We Love Our CustO'/71,ers
22292 N. Pepper Rd .. Barrington. Illinois 60010

312/382-5244 to order

PROTECTO

Super High
Resolution

Sa\e

Add SIO.OO lor shipping, hondling and insuronce. minais residents please
add 6'.·~ to". Monitors must be shipped to Conllnenlal U.S. Only.
WE DO NOT EXPORT TO OTHER COUNTRIES. Enclose Coshler Check. Mon.y
Ord.r or P.rsonol Check. Allow 14 cloys lor d.liv.ry, '2107 doys lor phon.
ord.rs, I day ."pr.ss moil! Prices & Availability subject 10 chong. without
notie•.
VISA _ MASTER CARD - C.O.D.

Allows use of (-128 and (64 mode· composite and 80 column RGB
mode. Must be used to get 80 columns in color with 80 column
computers. Specially designed for use with the (128'5 special composite
.... ideo output, plus green screen only option switch. (odd $14.50
shipping)

COLOR MONITOR
SALE!!!

(Premium Quality)

15 Day Free Trial· 90 Day Immediate Replacement Warranty

Super high resolution composite green or amber screen monitor. 80 .
columns x 24 lines. eosy to read. Fantastic value. limited Quantities. list $129.00

Turn Your Monitor into aTV Set Without Moving Your Computer
Elegont TV Tuner with dual UHF/VHF selector switches goes between your .
computer and monitor. Includes mute. automatic fine tuning and computer- list SI29.95 $4995
TV selector switches. Inputs included for 300 ohm. 75 ohm. and UHF. Can be 5 I
used with coble TV and VCR·s. Fantastic Value. limited Quantities. (Includes a e
loop antenna for UHF & RCA connecting cables)

• Built In Speaker & Audio
• For Video Recorderl
• For Small BU11ne11

Computerl
• Apple - Commodore

-Atarl - Aplul3000 -etc.
• One Year Free

Immediate
Replacement Warranty'

12" 80 COLUMN GREENI AMBER MONITOR

RGB~~~14" Color Computer Monitor' $14995 *
·C64/Atori composite coble 59.95 5 I

• (128 RCB/Composite 80 column a e
cable 519.95. Add $14.50 Shipping

14" RGB & COMPOSITE COLOR MONITOR .

liSS;'i~$25995
*

14" MAGNAVOX Higher Resolution RGB & Composite Monitor $ 27995 *
(Add 514.50 Sh'pp;ng) SaIe

Sale $7995
*

R....' service No. 253



FLOPPY DISKS SALE *59~ ea.
EconolnY Model or C-121 Cadillac Quality

We have the lowest prices'

c
Reg.

*ECONOMY DISKS For use with Commodore 6~. Atori. Apple.

Good quality 5Y." single sided double density with hub rings.
Bulk Pac 100 Qty. 59' ea. Total Price $59.00
Box wi sleeves 10 Qty. 79' ea. Total Price 7.90

CADILLAC QUALITY (Doubl. SId.... Doubl. Den.ltyl '".elfletllly d••'lIned for UN w,t" C·ll'
• 'ec" III" eerllflell • ,,.. replae.ment "Ie"me _"."nty • Aut_tic lIu.t remo"., • Wo". wit" ,_ PC
For those who wont codillac quality we have the C·128 Floppy Disk. Used by professionals because they can rely on C·128 Disks to stor.
Important data and programs without feor of loss! Each (-128 disk is 100% certified (on exclusiye process) plus each disk carries on
exclusive FREE REPLACEMENT LIFETIME WARRANTY. With (·128 disks you con hove the peace of mind without the frustration of program
1011 aft.r hours spent in program development.

100% CERTIFICATION TEST
Some floppy disk manufacture. only sample test on Q botch bosis the disks they sell. and then claim they are certified. Each (·128 disk is
individually checked so you will never experience data or program loss during your lifetime I

FREE REPLACEMENT LIFETIME WARRANTY D
We are so sure of (·128 Disks that we give you a free replacement warranty against failure to perform due to faulty materials or
workmanship for as long as you own your (-128 disk.

AUTOMATIC DUST REMOVER
•
• q
• 0

JUlt like a record needle, disk drive heads must travel hundreds of miles over disk surfaces. Unlike other floppy disks the (·128 smooth
lurfoce finish saves disk drive head wear during the life of the disk. (A rough surface will grind your disk drive head like landpaper),
The lint free automatic CLEANING LINER makes sure the dlsk·killers (dust & dirt) are being constantly cleaned while the disk is being
operated.

C·12, DI.Ic. are definitely the Cadl/lac dlslc In the world
Just to prove it even further. we ore offering these super~ INTRODUCTORY PRICES

1Box of 10 - $9.90 (M' ea.) 5Box8. of 10 - $44.50 (19' ea.) 10 Boxes of 10 - $79.00 (79' ea.)
All disks come with hub rings and sleeves in an attractive package.

Make Your 1985 Income Tax Report Easy!
This program includes:
• An easy to use menu-driven program that will enable you to prepare and complete your

Federal income tax returns, yet requires no prior knowledge of computers or accounting.
• A CPA-tested manual. written in easy-ta-understand, people-friendly English. abundantly

illustrated to help make tax preparation and tax law understandable.
• Full prompting - you will be guided through the tax preparation proce.. by thoughtful,

easily-understood instructions (prompts) from your computer display screen.
• Password protection - To prevent unauthorized access to your confidential data.
• A 5peclal Backup Feature - which quickly generates extra backup copies of your recorded

information to guard against the 10.. of important data.

err
•

Sale $29.95List $49.00

........_....-::::::--...­
.-' ---

"'~,~
;1~i!l c _
-.~- -'

Add S3.00 for shipping, hondtlng and Insuranc•. illinoIs r.sld.nts
plecse odd 6'1. % talit. Add 16,00 for CANADA. PUERTO RICO,
HAWAII, ALASKA. APO·FPO ord.rs. Canadian ord.n mull be In U.S.
dollars. WE DO NOT EXPORT TO OTHER COUNTRIES, EXCEPT
CANADA. Enclos. Cashl.rs Ch.ck, Mon.y Ord.r or P.rsonol Ch.ck.
Allow 14 days for d.II....ry. 2 to 7 day. for phon. ord.rs. I day .JIlpr."
moll I Prlc.s & a ...allabllity sublec:llo chong. without natlc.,
VISA - MASTER CARD - C.O.D. No. C.O.D. to Canada, APO·FPO

RHcMf 8efvlce No. 2153

PROTECTO
We Love Our Customers
22292 N. Pepper Rd .. Barrington. illinois 60010

312/382-5244 to order

•,
•d
C,
",..



Your Choice
Reg. $19.95 $995
Sale

ANTI-STATIC KEYBOARD
CLEANER Sale $9.95

PROTECTO
We Love Our Customers
22292 N. Pepper Rd .• Barrlngtan. IIIlnoll600IO

312/382-5244 to order

Naw yau can clean yaur camputer keybaard fast,
efficiently. and safely. The keybaard cleaning salutian is

exclusively farmulated ta remave skin ails. dust. and dirt
that can destray yaur equipment. Plus this nan residue

salution with anta-static praperties will nat build up like
ardinary hausehald cleaners sa yau can clean as much as yau
like withaut warry. Plus the lint free. high absarbency, nan·
abrasive cloths will not scratch or mar your equipment as they

pick up dirt and grime in a matter of seconds.
List $19.95. Sale 59.95.

Reduce eye fatigue by increasing the clarity af yaur TV ar
monitor screen. This kit contains a hard wax formulation to
cover surface imperfections on TV screens and monitors. This
restores maximum optical c1ority, making what you see more
distinct. Plus high absarbency claths and tin auta static spray
cleaner allows you to c1eon your screen on a regular basis to
keep yaur screen laaking better than new. (This is a must far
thase wha watch manitars ar TVs far extended lengths af
time.) List $19.95. 501.59.95.

TV/MONITOR SCREEN RESTORER
& CLEANING KIT Sale $9.95

Reg. $19.95.

Sale $9.95

Your Choice

Add SJ.oo for ,hipping. horwUlng and In,urance. IIIIM)I, re'ldents
plea,e odd 6Y. % tall. Add 56.00 for CANADA. PUERTO RICO.
HAWAII. ALASKA. APO·FPO order,. Canadian ord.n mull be In U.S.
dollor". WE DO NOT EXPORT TO OTHER COUNTRIES. EXCEPT
CANADA. Encla,. Ca,hl.n Check. Mon.y Ord.r or P.r'onal Check.
Allow 14 day, lor d.ll....ry. 210 7 day, for phone ord.r,. 1 dayellpre"
moll I Prlc., & o...ollability ,ubj.ct 10 chong. without notlc•.
VISA - MASTER CARD - C.O.D. No. C.O.D. 10 Canada. APO.FPO

ANder ServIce No. 20

DISK DRIVE CLEANER

• 60% of all drive downtime is directly related to poorly maintained drives.
• Drives shauld be cleaned each week regardless af use. I=====:;;;;
• Drives ore sensitive to smoke, dust & all micro patricles.
• Systematic operator performed maintenance is the best way of ensuring
error free use of your computer system.

This unique twin slat jacket design gives twice as many "wet·dry··
cleanings per rotation as other leading brands. Non abrosive, 100% lint
free, random fiber cleaners capture dust, smoke particles and disk oxide
build up which insures yau against disk and data lass fram dirty disk drive
heads just like yau must clean your albums and tape players yau must
clean yaur disk drive heads ta keep yaur disk drive warking well. (24

cleanings per kit.l List $19.95. Sal. n.9S.

Reg. $19.95 $995
Sale

COlllputer Cleaners
Y2 PRICE

SALE
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EAfING TNOJE nOU~LEJNOOTING nl~ULATIONJ
liminating the bugs in a BASIC program can certainly source file, as it is called, must be compiled to create
be a frustrating experience. The debugging tools built the object file. Typically the object file must be massaged
into BASIC on the VIC 20 and C-64 are minimal at and merged with various library files by sending it
best. Among the many virtues of BASIC 7.0 on the through a "linker" program. Then the program is in
Commodore 128 is a powerful collection of features form to be executed. If it doesn't run properly, the entire
to help with program development and troubleshooting. process of editing, compiling, linking, and executing must

This month we will discuss various commands and be repeated.
techniques which are helpful for tracking down and elim- In contrast, the cycle for an interpreted language such

~
inating program faults on the C-128. They may not make as BASIC is simply edit and execute. If it doesn't run

-. ..... the task of debugging enjoyable, but these methods should correctly, edit it and run it again. Execution speed is one
at least ease the burden of eradicating Insecrus program- of the main disadvantages of using an interpreted lan- ,
rna (pardon the Latin). guage. Ease of making changes and testing them is one

One of the major advantages of the BASIC language, of the main assets.
besides its ease of being learned, is its interactive na- Even though a BASIC program can be quicldy modi­
ture. BASIC provides a programming environment which fied and rerun, knowing what to modify can be difficul
allows the progranuner to write, run, modify, and rerun if the particular implementation of BASIC provides onI
a program without leaving BASIC. Someone who deals limited debugging tools. BASIC 2.0 on the C-64 is ve
with compiled languages such as FORTRAN, C, and limited. Various utilities have been written and published
PASCAL gl<1lerall~ays the price of cumbersome "envi- which simplify the analysis and troubleshooting of C-64
rooment swapping and a lack of immediacy. programs. Unfortunately the use of a separate program

" A program written in a compiled lan- for debugging greatly reduces the interactive nature of
~e is generally created on an editor, the language and thereby diminishes one of its advantages~

whicltmay be similar to BASIC's
screen editor. The prog~WITHOUT A mAC.

" - ~ An essential part of program development is being abl
to follow the program's execution line by line. On the
C-64 the progranuner typically places S10P statements
at strategic places throughout the program in order to
know when certain statements are being executed. Th~~
computer stops execution and responds "BREAK IN2~

..



5' DOPEN#4, "@TRACEFILE" ,W

Simply type SLOW or FAST
before running. Occasionally
we might add the SLOW and
FAST statements to the program it­
self to give a better handle on what
the program is doing.

One final feature of the trace mode is that the trace can
be sent to the printer or to a disk file, if desired, rathe
than to the screen. Replace lines 15 and 35 above and ad
line 5 as follows:

Then type TRON and RUN. The program lines between
the CMD and the GET statement will be sent to the print=­
er. Evidently the GET statement disables the CMD state­
ment so the traces of line 10 are still displayed on the
screen. That is why the CMD command must be executed
after every GET or GETKEY statement. Press the RUNI
STOP key to stop the program.

To send the trace output to a disk file, change line 5 to

5 OPEN 4,4
15 CMD 4
35 REM

FJ GET A$ : IF A$="" THEN I(J
2(J IF A$="Y" THEN A$="YES"
3(J PRINT A$
4fJ GOTO IfJ

when a STOP statement in line 20 is reached. The pro­
grammer may then type CONT, and the program will
continue up to the next STOP statement. There is no con­
venient way to trace the program flow.

The C-128 provides a "trace" mode of operation in which
the currently executed line number is displayed on the screen
as the program is run. To follow the entire program se­
quence, we may type TRON (meaning "trace mode on")
befure typing RUN. The line number ofeach executed state­
ment is displayed in square brackets. The line number is
repeated if there is more than one statement on the line.
The TROFF statement disables the trace mode.

It is frequently desirable to trace only portions of a
program. We may add TRON and TROFF statements
to the program surrounding those portions. For exam­
ple, enter this program:

Type TRON then type RUN. The screen is quickly filled
with [lOl's as the program loops at line 10. Whenever a
key is pressed, lines 20, 30, and 40 are executed. To trace
only the interesting parts of this program, add these lines:

15 TRON
35 TROIT

then type TROFF and RUN. Now the trace function is se­
lectively enabled and disabled. This is obviously a trivial
example. (A better program would use the GETKEY A$
statement in line 10, anyway.) But the ability to turn the
trace on and off within a program is clearly very useful.

Keep in mind that the NoScroll key will freeze the dis­
play and allow )00 to study the trace output on the screen.
It may also be easier to follow the program with the com­
puter in the SLOW mode rather than in the FAST mode.



ISSUE #3-MAR. '84 $4.00
Anatomy of lhe 64! Printer interfae·
ing for VIC & 64! Educational soft­
ware series begins! And ready to en­
ter: Address Book! Space Lanes! Ran­
dom Files on the 64! Dynantic Power!

ISSUE #5-MAY '84 $4.00
Future of Commodore! Inside BASIC
storage! Memory management on the
VIC & 641 Guide to spreadsheets! And
ready to enter: Math Master! Air As­
sault! Biorhythms! VIC Calculator!

ISSUE #6-JUNE'84 $4.00
Game programming column begins!
Program generators! Rupert on input­
ting! Memory management continues!
And ready to enter: Post Time for the
64 & VIC! Alpiner! Sound Concept!

ISSUE #7-JULY '84 $4.00
MSD dual disk drive! Database buyer'.
guide! Training your cursor! Screen
displays! File Sleuth! Users Groups!
And ready to enter: Renumbering!
Checklist! Math Defender! Brisk!

ISSUE IS-AUG. '84 $4.00
Choosing a word processor! Compu·
Iational wizardry! Creating your own
word games! Sound on the 64! And
ready to enter: Micro-Minder! Direc·
tory Assistance! The Terrible 1\vins!

ISSUE #9- SEYf. '84 $4.00
Program your own text adventure!
Build a C-64 cassene interface! Vid·
eo RAM! And ready to enter: Salvage
Diver! DOS! Sound Explorer! The
Castle of Darkness! Base Conversions!

ISSUE #IO-OCT. '84 $4.00
C-64 graphics programs! Bit-mapped
graphics! Joystick programming! And
ready to enter: VIC 40 Column Op­
erating System! BAM Read & Print!
Emerald Elephant! Lawn Job!

ISSUE #ll-NOV. '84 $4.00
Music programs & keyboards for the
64! Graphics feature continues! And
ready to enter: PTE word processor!
Block Editor! Alternate Character Set
for lhe 64! The Thonel of Tomachon!

ISSUE #U- DEC. '84 $4.00
Buyer's guide to printers! 1525 printer
tutorial! Custom characters! User
Guide to KMMM Pascal! Diving into
BASIC! And ready to enter: Construc­
tion Co.! Space Patrol! Cross Refl

ISSUE #13 - JAN. '85 $4.00
VICl64 OS exposed! Sprites! 1541 de·
vice # disconnect switch! Ghostbusters!
And ready to enter: Ultra Mail! Music
Thtor! Alice in Adventureland! Mid·
print! To the Top! Tape/Disk Transfer!

ISSUE #14-FEB. '85 $4.00
Printer interfacing! Multicolor sprites!
Modems! Bulletin boards! Theory of
game design! And ready 10 enter: Fu·
turewar! Fontasia! VIC Eraser! Insur­
ance Agent! Flankspeed! Telelink 64!

ISSUE#l5-MAR.'85 $4.00
Making multiscreen gameboards! In­
side the Plus/4! Commodore DOS!
And ready to enter: Old Routine! Pro­
gnunmable Functions! Automatic Line
Nos.! Home Budget! Salmon Run!
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ISSUE #16-APR. '85 $4.00
Assembly language column begins!
Programming the joystick! 1541 disk
drive alternatives! And ready to enter:
Hop Around! Faster 64! Rooter! Ele·
check! BASIC Trace! Space Hunt!

ISSUE #17-MAY '85 $4.00
Disk drive enhancements! Install a re·
set switch! Assembler escapades! And
ready to emer: Super Duper! Two-Col·
umn Directory! DSKDU! Raid! DOS
Plus! Font Editor! Tile Time!

ISSUE #l8-JUNE '85 $4.00
Music & graphics entry systems! How
modems work! Inside the 6510! And
ready to enter: Quad·print! Mapping
4,4! Towers of Hanoi! Speedy! Duck
Shoot! The 6510 Simulator!

ISSUE #19-JULY '85 $4.00
PROM programming! 3·pan hannon·
ies on VIC/64! Speeding pixels! And
ready to enter: Auto-Append! Script
Analysis! WlZ8rd of 1m! Lucky Lot·
tery! Brainframe! Etch! Prinlat!

ISSUE #20-AUG. '85 $4.00
Inside the 128! Read·world simula­
tions! Sound effects! And ready to en·
ter: Windows! Fonnatter! Sound-a·
Rama! Screen Dump! Seleetachrome!
Disintegrator! Fidgits! GalOrs N Snakes!

ISSUE #21-SEP. '85 $4.00
Inside the 1571 drive and 128 keyboard!
Sprite programming! And ready to en·
ter: Fastnew! Go-Lister! File Lock!
Dragon Type! Superhero! Auto-Gen!
Moxey's Porch! Fish Math!

Try thls 0lip0i IuMdl FlIp Ibrouch
lIllY Isoue atAJuJ,1 tbat,....>w tIDIsbed
.-lID&- Add up die boun at.......-­
mIDg bJIl our feature IIJ1Ides aad tu­
torials 8lMd ,....-dIe boun at shop­
plug our apllllSift ...... seclloD 8lMd
,....-aad die money our unbltied~
.....8lMd ,....-aad see trdle maga­
zine didn't p"y for ItseIfI Tben ask
,....neIr: can ,.... doni to be wItbout
a sIn&Ie time- aad money-savIDg back
1soue1

Ir ,........ serious about pI'OIlrlIIII­
mID&. ,.... can't be serious about COD­

t1na1D& wItbout a complete collection
at AJuJ,1

ISSUE #22-OCT. '85 $4.00
Create carTOOn characters! Infinitesimal in­
trigue! Inside copy protection! And ready
to enter: Shotgun! Maestro! Solitaire!
Mystery at Mycroft Mews! Gravinauts!
1541 Cleaning Utility! ShadeyDump!

ISSUE #23-NOV. '85 $4.00
Adventure gaming! ML sprite manipula·
tion! BASIC for beginners! And ready to
enter: Lightning 'Loader! Knight's Tour!
Chopper Flight! Rhythmic Bits! Instant
Bug Repellent! File Scout! Slither!

ISSUE #24-DEC. '85 $4.00
Speech synthesizers! The mM Connec­
tion! The years 25 besl entertainments!
And ready to enter: Gypsy Starship! Di·
rectory ManipulalOr! Cloak! Gameloader!
Jewel Quest! Unoou,! San... Busy Day!

ISSUE #25-JAN. '86 $4.00
Build a speech synthesizer! Survey of
spons games! And ready to enter: The
Martian Monsters! Streamer Font! Micro­
simI The Haunted Castle! Knockout! In­
franlid! Alann Clock! Memory Check!

ISSUE #26- FEB. '86 $4.00
Wllldows! Build an auto-exee canridge!
Align your 1541! Survey of flight simula­
tors! Structured progn.mming! And ready
to enter: Amla! Head to Head! Crabfight!
Treasure Wheel! Character Dump!

ISSUE #27-MAR. '86$4.00
Programming oducationaI games! Memory
dumpers! Choosing a copy program! Cur
tom characters! And ready to enter: AIqt!
Tenn 128! Trivia Game Maker! Brickbus­
ters! Easy Lister! Programmer's Aid!

ISSUE #28-APR. '86 $4.00
Comel catching! Survey of action and
strategy games! Screen dumping! And
ready to enter: Chrono-v.edge! Mr, Mysa>!
Air Rescue! Notemaker! Screen WUldow!
JCALC! Hidden Cavern! Swoop!

ISSUE #29-MAY '86 $4.00
128 graphic bit map! Epyx _ guide!
128 commands! ML music programming!
And ready 10 enter: Bigprint! Star Search!
Failsafe! English Dans! Ski Folly! Free
RAM Check! Alchemist's Apprentice!
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The "@" allows the file to be rewritten. The CMD 4
command in line 15 causes the trace output to be stored
in a sequential disk file called "TRACEFll.E". Again type
TRON and RUN, then press various keys. Pres the
RUN/SlOP key to stop execution. Finally type PRJNT#4
: DCLOSE to close the file.

To display this sequential file once it has been crea­
ted, add this simple three-line routine:

Fh DOPEN#4, "TRACEFILE" ,R
110 DO WHILE ST=0 : GET#4,A$ PRINT A$;

: LOOP
120 DCLOSE : END

Type TROFF then RUN 100 to display the trace f~e.

MORI BASIC HILP
Another nice feature of BASIC 7.0 is the HELP com­

mand. When the interpreter runs into a syntax error or
any other error, execution is halted and a message de­
scribing the error and the line number is displayed. Nor­
mally we would LIST the offending line, identify the
problem, and edit the program.

If the fault occurred in a multistatement line, it may
not be obvious as to which statement created the error.
Pressing the HELP key on the C-l28 (or typing HELP)
causes the line containing the error to be listed. Further­
more the faulty statement and all succeeding statements
on the line are underlined (in 80 column mode) or high­
lighted (in 40 column mode).

The line may be conveniently corrected and entered,
and the program may be rerun. Keep in mind that an
error identified in a READ statement may actually be
in the associated DATA tatement.

Don't forget that the current values of all variables are
retained in memory even if an error occurs. Typing
PRJNT X in direct mode will show the value of the vari­
able X when the program topped. On the C-64 and VIC
20, be sure NOT to make any changes to the program,
however, until you have displayed the values 'of any rele­
vant variables. Once a line has been edited or a new line
has been added on those computers, the values of all vari­
ables are lost. More on that in a moment.

One more useful technique is to change the value of
a variable in direct mode and to restan the program from
some strategic location. The only catcb is that you must
use the GafO statement, not the RUN statement. For
example, type

X=2 : GOTO 2(j

to change the value of X and to continue execution at
line 20. This works even if the program was halted be­
cause of an error. If you type RUN 20, the values of all
variables are reset to zero or the null string before exe­
cution starts at line 20.

Type this example:

FJ X = 5 A$ = "HELLO"
20 PRINT X : PLINT A$ :REM NOTE TYPO ERR
OR
3(J PRINT X, A$

Type RUN and you will see the value of X followed by
?SYNTAX ERROR IN 20. Press the HELP key to list
line 20 with the PLINT and REM statements underlined
or highlighted.

If you now enter PRJNT A$ in direct mode, its value
is displayed. Enter Gam 30 and you will see that X
and A$ still have their proper values.

At this point, the C-128 and the C-64 part company.
If you change, add, or delete any lines on the C-64 (or
VlC 20), all variables are automatically reset. Change
the PUNT to PRJNT in line 20 then type GafO 30.
On the C-64, the values of X and A$ are 0 and the null
string respectively. On the C-128, X and A$ still retain
their last assigned values.

The C-128 has a memory space for the program which
is separate from the storage areas for the variables. On
the C-64, numeric variables are stored in the memory
locations immediately following the program. Any chan­
ges to the program could overwrite the variable storage
area. Therefure the C-64 simply clears all variables when­
ever the program is edited. In the C-128, the program
cannot infringe upon the variable storage area, hence there
is no need to clear the variables after editing.

MONITORING BASIC
The final aspect of debugging and troubleshooting we

shall discuss deals with the internal storage of the BASIC
program and its variables. Let's look at some of the ways
that the C-128's built-in monitor can help analyze the in­
ner workings of our programs.

One of the most frustrating problems to debug involves
the internal round-off of variables. For example, this pro­
gram prints two 5's on the screen but tells us that they
are not equal:

10 XA=5 : Y8=SQR(25)
2(J PRINT "XA =" XA
3(j PRINT "YB =" YB
4(j IF XA <> YB THEN PRINT "XA DOES NOT E
QUAL YB"

In the April 1984 Rupen Repon we discussed this prob­
lem in detail. We used BASIC routines to look at the in­
ternal storage of variables. With the C-128's monitor and
the POINTER function, we can investigate the storage
of variables much more easily.

Add this line to the program above, then RUN it again.

50 PRINT HEX$(POINTER(XA)),HEX$(POINTER(
YB) )

The hexadecimal values 0402 and 0409 are displayed.
These numbers represent the memory locations in BANK
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I where the values of XA and YB begin.
Enter the MONITOR by pressing SHIFT-f8 or by typ­

ing MONITOR. Type M 10400 104OF. Sixteen memory
locations beginning at address 10400 are displayed. The
leading I in the address represents the BANK number.
The numeric display looks like this:

>10400 58 41 83 20 00 00 00 59 42 83 20
(JfJ (JfJ ()1

where the last two pairs of digits are irrelevant. The 58 41
corresponds to the hexadecimal (hex) values of the charac­
ters "XA". ("X" is CHRS(88), and 58 is the hex equivalent
of decimal 88. Refer to Appendix E of the C-128 System
Guide for the ASCn character values in decimal.)

The right side of the screen displays the ASCn char­
acters XA and YB as well as dots for the unprintable
characters. We saw that HEX$(pOINTER(XA) ) gave a
value of 0402. The five bytes beginning at 10402 are the
internal representation of the value of XA: 83 20 00 00 00.
The five bytes beginning at 10409 correspond to the val­
ue of YB: 83 20 00 00 01. Clearly XA is stored differ­
ently from YB, although both of them are displayed as
"5" on the screen.

To see the power the monitor gives us, move the cur­
sor over to the 01 and change it to 00 and then press RE­
TURN. Next type X and RETURN to exit from the mon­
itor. At the READY prompt, enter oaro 20. 1.0 and
behold, the PRINT statement in line 40 is bypassed! We
have modified the stored value of YB so that XA does
equal YB.

If you like to explore, make other changes to the stored
values with the monitor. Back in BASIC, PRINT the
changed variable. For example, change the 83 to 84 at
location 10402. In BASIC, type PRINT XA. XA now
has the value 10.

Changing variable values with the monitor is not gen­
erally usefu1 in troubleshooting. The monitor is more 1ike­
ly to be used just to see how different variables are stored.
In the examples above, XA and YB are floating point
variables. The storage formats for variables other than
floating point variables are different from this.

For example, type NEW then enter the following program:

F) XA$="HELLO": PRINT HEX$(POINTER(XA$)
20 XA%=32767 : PRINT HEX$(POINTER(XA%))
30 XA%(2)=32767: PRINT HEX$(POINTER(XA%(
2)))
40 XA=5 : PRINT HEX$(POINTER(XA»)

RUN the program. The four pointers printed are 0402,
0409, 0419, and 0410. Now enter the monitor. Type M
10400 10420 to see the internal storage of these four var­
iables. The variable type is encoded in the variable name.
For example, XA$ is shown as "58 CI" in locations 10400
and 10401. If the second character has a value greater
than $80 (hexadecimal 80), it is known to be a string
variable. Ifboth the first and second characters have val-
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ues greater than $80, the variable is an integer.
The variable name XA % is stored as "08 CI" starting

at location 10407. Subtracting $80 from each of these
numbers gives "58 41" which corresponds to the charac­
ters "XA" that we saw above. The value of XA% is 32767
which is $7FFF in hexadecimal. The two bytes $7F and
$FF are shown starting at location 10409, agreeing with
the POINTER value printed earlier.

The string variable XA$ begins at 10400. The first two
bytes "58 CI" are the encoded variable name. The next
byte "05" is the length of the string. The next two bytes
"F9 FE" form a pointer to the actual storage location.
These bytes are in reverse order from the way they must
be ryped following the M command. Type M lFEF9 to
see the value of the string. At the right side of the dis­
play are the characters "HELLO".

Array variables are stored after the scalar string and nu­
meric variables. The first bytes of XA %( ) are as follows:

D8 Cl ID 00 01 00 0B 00 00 00 00 7F FF

The variable name "08 Cl" is encoded the same as for
other integer variables. The next two bytes "ID 00" indi­
cate the total number of bytes used by this variable, name­
ly $OOID or 29. The next byte "01" specifies the number
of dimensions in the array. The next two bytes "OB 00"
tell that there are $0008, or ll, elements in that one di­
mension, namely XA%(O) through XA%(JO). A DIM
statement must be used to allocate more or fewer than
eleven elements per dimension.

There are two pairs of "00 00" corresponding to
XA %(0) and XA %(1). XA %(2) is stored as "7F FF"
which is $7FFF or 32767. In a similar manner, the en­
thusiastic reader may investigate the storage of arrays with
more than one dimension.

There is one other set of diagnostic tools built into
BASIC 7.0, the TRAPIRESUME statements and the error
message variables. These features can be helpful during
troubleshooting and debugging. Their primary use is for
making a program foolproof, even when the program is
run by an inexperienced operator. We will discuss these
concepts in a future column. 0

ERRATA
Air hac••, Hldd•• Ccrv.r. (AprIl)

It may have seemed like a cruel April Fool's joke,
but the only fools were we, for omitting portions of
the abovenamed programs during printing. Call or
write us to receive the missing sections (too lengthy
to print) by return mail.

C_.f C.tcur (AprIl)
Bitmapper's routine for drawing the sun was miss­

ing one line. Insert the folJowing:

5() GOSUB 2(}fJ

9.
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$1.2.95
CABLE

&
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BRAND
C-64
$19.95

NO NEED TO IUY A NEW HONtTOIt
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AND OTHE_8. MAkE rULL USE or IU81NESS
L I tiTS. TU"N riA ILL 15TS I NTO POWERrUL
SELLINO TOOLS. PRINTS TELE~HONE LISTS
PLUS "AiliNG LA8ELS. 2,~OO ENTRIES,
AND 60.T8 IY NAME, CtTY, STATE, ~ ltP
OR 8ltaup.

C-64

POSTAL
CLERK



LAZYBASle
Painless Program Entry for Basically 'Shiftless' Typists

By Michael BenneH

Reader Service No. 2.5
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force you to memorize which keys to hit. It provides you
with an onscreen menu that is refreshed every time you
hit the RETURN key. The BASIC keywords are listed
alphabetically in columns that are headed by the func­
tion key you must hit prior to hitting the letters (A-Q)
which correspond to the keyword you want.

Since the menu covers the top three quarters of the
screen, your writing takes place on the bottom of the
screen, and your BASIC program lines scroll upward un­
der the menu. Which brings me to the other lazy feature,
automatic line numbers!

To active auto-line numbers, press f6 and you will be
asked "Jump Between Lines?(1-255)". After giving your
answer and pressing RETURN, press fB. You will be
asked "What's Your Line#?" After answering, press RE­
TURN twice, and the first line number will appear. To
deactivate auto-line numbers, just hit the RETURN key
on a line that only has the line number on it.

The ever-present menu may get in the way at times,
such as when you want to list your program. The menu
indicates DIE! in the lower right hand comer, and by
pressing fl followed by the letter Q you turn off the Lazy­
BASIC and receive a message in reverse video: "OK!!
fm Dead!! -Sys 49152 to revive me!!"

In order to eliminate the letters A-Q while using them
to get other things, I stuffed the keyboard buffer with a space
and a delete. The only time this becomes a nuisance is when
you are in quote mode, which is a nuisance anyway!

Ifyou use the LazyBASIC Quotemark, the ending quote
will be preceded by a space and a delete symbol. Since
these two cancel each other out, it has little practical sig­
nificance unless your program line is very lengthy and
the space and delete push you over the limit. For that
situation and for mere cosmetic considerations, you may
want to shove the last quote mark to the left after print­
ing it out. Unlike a used car salesman, I am willing to
point out such minor flaws.

Oh, I almost forgot. I couldn't stand to have two func­
tion keys left twiddling their thumbs, so f2 and f4 will
toggle the colors of your screen and your border until
they match the mood of your programming soul.

Finally, ifyou hit a key other than A through Q, a mes­
sage will appear beneath the menu that informs you of
that mistake. It changes from reverse video to regular
lettering with arrows so you know if it has happened more
than once within a line. Some finicky computers may
generate this at odd times, and POKEing 650,0 to turn
off key repeats can help eliminate these quirks. 0

SEE PROGRAM LISTING ON PAGE 99

CA Anldeflh AOd ,. ~Ies taa
SI'I,p,lftO MIl $1 '5 lew GrcruM

coo S", 00 21lll 0 .... AIr

,w,,~~;:======~~=;~;;;;=..."..,
CIlY S'''lf __ liP

• D"I~r, Welc."uld l'1Iorle (619) 282-6200

('~)

RESET SWITCH ~

BASIC AfCov'A PAD .-d,o 5
UNIOCKSJjFfH

O~l
~ PI UOS I 'AIAL AND USfAPOnT

•

r OFOOllironr=.

r t In or loun r.OMI'Ul rn
6! ATml r .... ITH COMMQOOIU M, 176 AND VIC 70

~ I rfAn WAAHANIY

".11 Cllr:ct 0.. Morey Oc"def 10

MICROVATIONS
8920 AACTVRUS WAY
SAN DIEGO. CA. 92126

- -
.. ----"' - . ~ .

PHNe BtlTmN

This may be the most user-friendly BASIC short­
hand program you have ever seen, with many
additional features that make it a painless way
to enter BASIC programs.

I am a very lazy typist, and the keyboard symbols that
require the most work are the ones which can only be
accessed by holding down a SHIFT key and stretching
your finger. LazyBASIC changes that for some of the most
useful symbols in BASIC programming, such as the par­
enthesis and the $ sign. Instead, you access them by hit­
ting one of the shiftless function keys, f1 through fl, and
then (at your leisure) hitting one of the letter keys. In
the same way you are allowed two-stroke access to all
the BASIC key\l.Qrds that are longer than two letters (since
two strokes doesn't save you any time with those). The
only exception to this rule is CONT, which is left out
because it is never used in program mode.

Unlike other shorthand programs, LalJ!BASIC doesn't

26 AHOY!



ABACUS Bank SI. Wrller 10} •. $33 Fasl Load (RI ••. .$23 The Slugger (D) ...... $7 SIMON" SCHUSTER General Ledger (O) .•$39

yoU Basic 128 Bank St. Speller tOj .. $33 Koronls Rilt (0) .••••$25 Vegas Jackpot to) •••• $7 Great International lnvenlory Mgml{O) •. 539
Chari Pall. 128 CALL Karateka(D) •.•••... 519 Moyie Monster (0) .. ,125 MICROLEAGUE Paper Airplane Money Manager to} .. 516

yoU Power Plan 64 FOR Music Shap(O} ., •.. 529 Mul1lplan 64 or 128 .. $39 Baseball to) .•••.•.. $25 Conslruclion 58t(01 S19 Partner 128 .... , ... 139
Super C 128 PRICES PrJnt ShOP to} . , . . 526 Programmer's Basic General Manager (0).525 Slar Trek·The KobayashI Payroll Mgml (0) •••• 539

sled Super Pascal 128 P,S CompanIOn (Ot 525 Tool Krl64 or 128 .529 1985 Team Oala Disk $16 Alternative (01 . , .. 126 Stdeways64 or 128. ,133
ACCESS P.S. Graphics LIbrary Aescue on MINDSCAPE Typing Tutor 3(0) , , .526 Swiltcalc/Sldeways (OJ S33

mc- Beach Head 2(0) •• 524 .',II2.orIl3, •• 516E•. FractaluslOI •.•.• $25 Bank St. Music SPINNAKER Swilicalc/

,-Q) Leader Board (OJ ....525 P,S. Paper Reltll .$1. Summer Games 2 (D) 525 WritertD) •• .$25 Adventure Clealor (R). $9 SidewayS(128) .$43
Mactl5(R) .,.,. ,. 523 CARDCe Temple 01 Apshai Bank SI. Storyboolt (Oi $19 Alptlabel Zoo (RI ' •.. 59 Sylvia Porter's Personal
Mach 128(R\ •• ,533 Calc Now (D) . •. 514 Trilogy (0) , .••.• ,525 Color Me: The Computer Cosmic Combat (RI •.• $9 Financial Plannel/O! 539
ACTIVISION Frle Now(O) ,514 The Eidolon (0) ...525 ColorlngKllIOj .•. 519 Della Drawtrlg (Rj .. 59 Sylvia Porter's

the Alter Ego Male (D). S33 Freeze Frame(R). S33 Vorpal UIliny Krl (01 S23 Color Me Plchlle Disks: Facemaker (AI .SO Pelsonal Financial
BorrOWe(! T,me (01 , '" Graptl NowID\ ' '" Winler Games (0) ••• 525 Hugga Bunctl ....57 Fracllon Fe~er{R) . .. 59 Planner 128 • .543

the FaSI Tracks: Siol G·wlz PrlOler lnt $47 World's Grealesl Rambow Brrle .S7 Gold RlK:ord Race (R) .59 Word Writer w/
Car Canst. Kit (0) '21 Mall NowtOj • ,51. Foolball (01 • .525 Shirt Tales., ••. , 57 Homework Helper·Malh Spelter (01 S33

un- Garry Krlcnen's S'more\R) '47 FIRST STAR Tink! Tonk ' •••• 57 Word Problems (0) 523 Word Wrrler w/85000
Gamemaker (01 .525 S'more BaSIC Spy V$ Spy (OJ .519 Dolphins RunetD). $1' Homework Helpel' WordSpel1eq128) 50

Ire, Gleat American Complter(O} S25 Spy Vs Spy 2 (0) '19 Halley Proleel (0) • 519 WllIrnglDI .523 TRONIX
C'oss·Counlry Wrrle Now (R) '19 Superman (OJ '19 Lords 01 Midnight (01 516 KIds on KeysIR) SO 5 A.M. to) '39
Aoad Race (0) . '" CBS FISHER PRICE Luscher Proille (OJ '" Monster Voyage (Al .SO UNISON WORLD

be
Hacker (01 '19 Algos EJpe(!lt!on ID) SO Alpha Budd fRl .SO Perlect SGore SAT (Dj5.4 Story MaChine (RI SO Arl Gallery 1101 $1"
LIllIe Computer ASlro Grover (0) SO Dance Fantasy tRI SO Quake Minus One (D) 516 SPRINGBOARD Prlnl Maslel(O) S23

JUr People (OJ S23 Brg Bird's Funt\()use(R) SO Hop Along Shadowllre (OJ $1" Early Games {OJ '21 WEEKLY READER
Master 01 lamps cOl $1' Dr Seuss (01 SO CountrnglRI • SO MISC Easy as ABC\D) S23 Shck)'bear ABC'S (0) 519

be Mrndstladow(D) '" Ernre's Big Splash 10) SO Lmklng Logic:(RI SO CSM 1541 Fraction Faclory(Dl '19 Slrckybear MaltllO! '"Space Stlullle lO} _ $1' Grover's Animal Memory ManOIIR} SO Alrgn I(;U to) '29 GraphICS Expander 101 Sllckybear Number~0l519

lE- ACCOLADE Adyentules {Dl SO Number Tumblel(RI SO Cenllal POIt'II· Prlllt ShOP 101 S25 Sltekybear ReaomglOl 519
DambU51ers (01 . '" FetonylOI .S'6 Sea Speller fR) SO Copy 2 (OJ S23 NewSloom lO} S33 Slrckybear 5tlapeSIO) $19

To Frght NlgtlllO) '" Mastenng lheSATIDj ..... Up & Add 'Em jRI 59 frreblrCl Ellie \01 '19 N A Clrp An VOl 1101S19 WINDHAM CLASSICS
Hald BaUtDI S19 Math Mrleage-IO) 59 GAMESTAR GalotD} S19 N R Cilp All Val 2101525 Alice 'in Won<:leflanorD) 5'7

rey lawaI the Wesl (OJ '19 M. Rogers 10j 59 On·Courl Tenn,slOl $1' lfls'de COrnmO<!ole Slrckers(O) S23 f1easult'! ls!;md (01 S11
PSI·S Tradlflg Co (01 '" MUlder by Il'1e On, FIeld Football 10) 519 OOSIBook) $1" SS, W,zarcl 01 02 (01 S11
AMERICAN OOlcnlDI .,. Ofl·Track Racmg(O) S11 Karale Champ/D) S23 Bat lie G.ooo(DI S31 ACCESSORIES
EDUCATIONAL Raliload Works tOI 59 Slar.league Kung Fu- Ballleol AI11relClmtOj S33 Al1ctlQr 6470 ~,?OOes, Blology!O) '" RICtl Scarry's Electromc Baseball (Di S19 EllptOdrng F,stlDj '19 Bal1ahon M('l(l(>tt\wl5ollwllll' SI59

nu French to) '" Word Book 101 $1' Star Rank BOllrnglDt 5'9 Kung Fu II to) '" Commal1Cler{01 S2S BO/lusSS DO 56.99B_
Grammal\OJ ". Sesame SI lellelGo- HAYDEN t<ung Fu Master IDj S23 Breakttlrough '" the BonosDS 00 57.99B..

by Sc'ellCe, G.ades 314(01 5111 Round /RI 59 Sar90n 3(01 S33 Snapshot 641RI Call Aldennes 101 SJ7 Compllserve StatlE'r
Sc,ence Grades 5tf>I01 SI. Sesame St Pals HES Superbase 64 (01 $47 ColonIal ConQuest (01 $25 K" '"~L
SG,er'JCe GracleS 7181;0) S14 Around Towrr (Rl 59 HcsMOn $21 5uperbase 128tOl 'S, Computer AmbuStll01537 Oatashale Ptrrtlel Int
SpanrshtOl ". Success w/Algeb,a Call Mrlllonalre(Ol .,. SuperScrlpl64 101 $47 Compoler OB (01 S2S wlG'aphrcs S33m U S Geography (OJ $1' Success wlMatn Call Qr!lI1lwr1tcr wISpetI/OI S33 SuperSCflpl 128 '59 F,eld ot Fl,e(OI S25 Drs~, Case {HOlds SOl 59
World Geographv (01 514 Weatne' lamers (01 59 PrO.8C1 Spate Vllasta.64 Xl8(Oi S19 GcmSlone Warr,o' 101523 O,~k Onve CteanCI 59
WOlla HISIOfV(Dt '>4 DATASOFT SIatloniDj ,," V"asta,128101 C.ll Germany 1985 (01 SJ7 O'sl.Nnt("lllll 51
ARTWORX Al1elflate AealllYiDI 525 Super la)(Jon (01 '02 Vllaw"te 12810j Cell lmP8f1um Galactui'rllD) $25 Dow Jones N('w!>1m BflClge 4 Ol0l S16 B'uce Loe tOl 'l9 INFOCOM ORIGIN l<amplgruppe(O) m RcrllPval Kil i~"'st S16.
Ii'll! HOCkey 101 S19 The GoolI'es (01 '" Bal1;'hOO!DI S25 Ulllma3,0\ '" Mech BlIgaetc(Oj m Klall JOySlICk S9ce Slrrp POllcr 101 S21 Neve' EndinG SIOIy 101 519 Cul T1110aHllOr S23 Ulllma 4 lOI S39 NAMIOI S2S P,........,lfllf" 1Cf(} 1 "'.

en Dala O,Sk.l lemale '16 DAVIDSON DeadlIne to) '29 PRACTlCORP Norw:r.y 1985/01 S23 '11a11l~ p'Ul!"I GItl31 Deal
Oala 0,sk ...2 male S16 Malh Blaster ,01 S33 Eflchall1e. tOl '" Pract,calc 64 tal $I' PhafllaS,eID) S25 Sal<ala 13 CoI<'J,
Dala Drsk '3 lemalc S16 Speed Aeade' 21Dl $43 H',ctlhrkCI S GU'de 10 Plachlrle(DI $I' Phanlas,e 2 (01 S25 CorIlPOS'tf" lllf\!
ARTWORX PX Spel1 II (0, SJJ rtleGala,y(OI '" PROFESSIONAL P.O TOul GOrl 10, S25 lor C64 wlcitblf> $t49

Ie Baker St OelecllvelDl57 WOHI Altack,O) SJJ In!rdel(DI S2S SOFTWARE OuesHrm(OI S25 '''.r,,~~ MJ22 ~GB,r:'''Il{)
CavclrghlellD) S7 DESlGNWARE IrlVrsrclu('s 55Ea. Fleet System 2-W P ~rl'lgs 01 Z'lhn 101 S25 1I1'''"h,' I", Cl'2H Call

:e Galaxy(DI S7 BOdyT,ar\sparenltOl527 PlanellalllL'1 '" wl70.ooo wO'(l spell Ronll's,(Je Seat 101 S25 filIal AulO Answpr'Hole In One GoliiDl S7 G,ammar ElIam'f'l(lr(O) 527 Sorcele' tOl S2S cheCker 64 0' 128 S39 USAAF1DI SJ7 AUII)Ora/Moapmg- HOlel AlreniOI S7 MrSSlon AlgebralDI S27 Spcllb'cakc' 10. S29 Flecl SySlem 3 il28j S.9 v.J.ngs 01 War 101 S25 .....1Sr'l1lw8f'P. 524,88JUfTlprn JlfTlfJlY to, S7 Spell,copICI(O, S25 Suspect tOI S25 RANDOM HOUSE W,zard's CIQwn rOj S25
K! Pro BOlll/1g (Dt S7 Siales & Tra11S(01 S27 Wlshbflflgtt tOI '" Arp,ne Encounle. rOI $19 SOFTSYNC

UlllvClS31 P.,nter Srano 516
W,CO Bat Harldle '"at

Zodrac/Oj S7 ELECTRONIC ARTS W,lneSslOj S25 Chartre Browt\'s Desk Manager Wocu Boss S12AVALON HILL Adv Const SellO, 10rk'IOl m ABCstOI '" 64 or 1281Dt S25 VelbalJ," Burlo, S·.GUll 51"" .... ,01 '" A/coon 2 AOept [01 Iorio. 2 or 3tOI S2S Snoopy 5 Rea(\Ifl9 Tr,o 128101 543
~ 5S DO 5591100Jupiter Mrssron ImO)S23 Bald's Tale (OJ KOALA Machme/O) $1, SUBLOGIC Vel!)allm BOlio; ~"

1- P"'lt,,a'll<"u::$,Ol '19 Calfler$ al War tOj \.1QIll Pt>rl'lo p..rll.... lD! SJS 'T~prng IS A Ball Ftrgtlt SlmulalOr 210) SJ2 OS DO 5691100R'PPt'IIOI SI9 EUlope Ablate (D) Muppel learnmg Charlie Brow,.. tOl '19 fllghl SImulator

0
Super BOWl Heart 01 Altlca 101 l(eys(O) S29,9S SCARBOROUGH ScenelV 01slls 101 Call

Sunday (01 '" Mall OrOCI MonSlel.$ 101 TOuch Tablet Boston COmpuler JettOj '29 MODEM OWNERS:
SBS 1984 Team Drsk $1' MOVIe Makcr 101 w/Pa,I\ICflD, SJ9 D,eIIOI SJJ TElARIUM Have you seen Oul on·
S B S Champs D,S,," $1' MUSIC ConSl Set (01 t<oala P"fller lDj S16 BUild A BOOk (0, S17 Nme Prmces In line call1iog 01 ovel 700

:- Toulnamcnl Golf 101 519 Ol1e o"'·One 101 LEARNING COMPANY Maslel\ypelOl '" Ambel(Ol $21 sollware lilllS lor Com.
BATIERIES INCLUDED P,nOart Const SCI tDI All Trtles Ava,la!)le CeU Nel WorttlrOl $4' Perr)' Masofl Case modora, Allrl & Apple

U Consul1antt64 011281 539 RacltlQ Desl SCI 101 MASTERTRONIC SIERf.,A 01 Ihe Manoafll'l Computels? II's on Com.

il
Home Pak (0' SJJ Seven Ctlles 01 GOld (01 Act,on B,ker (0, S7 Champ BOllrng 101 $17 MuroerlDI '21 puserve's Eleclronlc
PaperclIp 64 or 128 $3, S,,-)'IOJ tDI AnI Al1acktOI S7 Donald DUCk's TlMEWORKS MIll-Just type GO SDA
Papelcl,p w/Spell Super Boulaer Oasn tDj BMX Race' tOl S7 Playg'ouna 101 S17 ACGIS Payable (01 S39 and shopping lor soli·

64 or 128 '49 TouchOC'wn Football /Ol Cap\lvelDI S7 Glog's ReyenoetDl S17 AcelS RecervabletOI $39 w.re will naver be lhe
BERKELEY Prices 100 low 10 F,nders Keepe':; /01 S7 HomeworO w1Spe1110}533 Dala Manage. 2(0, SJJ umll .g.inl P.S, II you

~ SOFTWORKS Id"erlise!1 Cell K,lo,staff (01 S7 Mlckey's Space Dala Manager 128 $43 don" own • moc:tem o.

f Geos(O) SJ9 EPYX ~A,Slde Soccer jO, S7 Aavenlure(DI S17 ElectronIc sub.crlb. 10 Com·
BRODERBUNO Baltblazer 10j '" laSl V·8101 S7 StUl'lt Ffye./Dl $17 CheckbOOk jDl S16 pUI.I"I'I, c.U UI. do wa

r Bank 5t F'IerlOI SJJ BarbrelO) S9 Paul McCaflney's B,oao Ultrma 2 101 SJ7 Evel)'n Wooa heve • dill lOt' you!
Bank St Malle. 101 SJJ Breakdance 101 S9 Slteet(DI S7 WItlnle lhe Pooh IDJ S17 Dynam,c Readel (Di $13

:
BLAWNOX, PA 15238P.O. BOX 111327-DEPT. AY-

'Ordering and Terms: Oloars w,lh casl'uer CheCk or money ordel ShIpped ,mmeorately Pe.sonallcompan~ CheckS, allOw 3 weeks crea'ancf.' No COD s Shipping: Conlinental
U.S.A.-OIClers unde' SlOOadd 53,IIee shipping on OIdels ovel 5100. PA res,oents aod 6-; sales la~ AK. HI. FPO,APO-acId is on all OIders So,ry-no lntelIIahonal Olders Delec·
tlve mefchandrse will be lep1aced Wlttr same mercharn:trse Omer return$ sublect to a 15'_ reslQCkmo ctlaIQe.-NO CREDITS I Relurn must tlavc auHIQllzatlof'l nU:TItl'>rt4121361 5291
Pllces SU!)I8C1 10 change wllhOUI notIce.
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"WE 1WI YOUR C(IIPlJT!lI
FUN TO USE'"

INNOVATIVE CONCEPTS
Fbp·n.Ftle 10 .• 350
Fhp.n·Fde 15 8 25

SUBLOGIC
Night MISIiOn PWlbal. 20 75

~~~~lJT:t~tor ~.~
Footban . .NEW
ScenerY DISk EA 14 95
Sell.&. 69 95

DISK DRIVE
CLEANING KIT

58.95

With Software
517.95

XETEC
Font Master II 64 ... _•. 29

~~~~~W~~~~~~p'Ts%
FIJP·n.F1Ie 15.( 8.25
FIip-n.Fle25 ock 17.95
Ftlp·n.Flle 50 17.25

~Hg:gJ:l: ~~~-.:.:::J~~~

SYNAPSE
SyncalC._ 2995
Tempcate .._ 1495
loderunl'Mlr Rescue .19.95
Essell. <, _._ , 24.95
Btlmstone. _.. 24 95
M'ndwheel 24 95

MICROPROSE (<:-64)__cad> 2175

Crusade In"Eur0p8 .2475
0ectsI0I'l1n 0es8rI . 24 75

~~.~.:~~~
50Itfire Ace.. 18.75
F;,5 Stmce Eag6e 20.75
~ ....2175
~""~ ••_ 21.75In Nam .._... 24.75

unshtp. .21 75

MICROLEAGUE (C-64)
Baseball, 24 95
GM disk.. 24.95
Team disk ,. 14.95

ACTIVISION (C-641128)
Alter Ego _ . ,•.28.75
HaclUer, "... 18.75
" ... P......20.7S
Gamernaket'.... . 2475
Borrowed Tlnle .••_ 18.75
Soace StMtle. 18.75
MuSIC Studio . _2•.15
MtndstIadow . ,8 75
Roadface, ._ 1875
Fast Tracks 22.75
Count Down ... 18 75
GhOstbuslers ...22 75

ACTIVISION (Amlga)
Hock",.. •.•......•.26 7S
Mlt'<l Sl\adOw.... •.•. 26.75
Music StudIO.. .•.. 29.75
Borrowed Tlme •.•••__ • 26 75

BATIERIES INCLUDED
P~r Clip . . ..59.95
So8lI Pak. .•.34 95
COnsultjlnL < ••••• 59.95
P8ptl;f Clip:
w~1 Pak ~ .• ,75_95

Home Pall _._34.95
Bus Card._~..__ 129.95
80 Coklmn Board. _109 95

CONTINENTAL
Home. Accoonlanl _.. 39.95
Book 01 Adver'llu,e Games

1.11.... ...•... ...1495

EPYX-64
Fastmd. _ 24.75
Sommer Games 26.75

BRODERBUND
The Prll'll ShoP 28 75
""I"ifllb'~
Karil~l • ~S~~
Bantl St Wrrtet 32 7S
lode Runner 21 75
PrlfllstJop Companon 24.75
..... ~.SooOe< 3"SBanI! ,Filer 32 75
Bank Mailer ..32 75
~::lC~ .27.75

~ 21.75

UNISON WORLD
Prjlll Masllll' !AmiQa). 2275
Pr\l'ltM8S\llf C·I2B1 .. 2275
Prim Masler C-64) ,22 75
At! Gallttry...., .. 1675

COMMODORE
128. AU

~
511 Dnve ALL

1902·A. All
... All

1541 Dove ALL8270 Modem ALL

MP~f.::n':r· .. ,LoJi
C 1350 Mouse 42
C 1700 1281< RAM 145
C 1150512K RAM 269
JANE _._ 35
Perfect Wrllflf 49
Perfect Calc 49
Pertect F"tlef. 49

CARDCO
_.K....... 3'95
CSJ5 5-slol Board (64l ., 95
CM 2--slol: BoArd (64 2195
S'Mal'e BasIC Roni 4995
Wnte Now-64 32 95
MatlIIilJrwt-64 2495_....... 2695
File Now-64 . 24 95
Ph'll Now-64 24 95
calc Now-64 24 is
~ PrInter Ut*1y 24 95

.......•."

...........",,,

"'""'"..,

52llST
'lOlCE......"'"".2S

DUST COVERS....

WICO Joysticks
t5-!!~~ Bat Handl 16.75
5().~ Boss __ 11.99
50-2002 Super 3-Wav. 19.99

COMMODORE
SOFT-WARe

PERSONAL PERIPHERALS
Super Skel~h C-54. .........29.95
pr,"ler~'liilY C64 ....__•.., .14.99
Super etch AII'll. _.._ 25.95
Super kllell Awltllbm 55 00

CI2'8 799
1S71/1~1 8gg
Il102 IO,91S
1102 899
CO<IY<2O ...--l0i0'1091 a.9!iI
11:82 eQlll
lCS) 90'9

S.. _

SGtSOl0 egg
SG1S015 999
SAIO 999
SFI\5 999

REDIFORM PAPER
()y 1000 9').11 1!ohrle lalef 1995
QlY XOO 9',xll IIotII!e 1m! 29 95

~
1000 9Y1.111 __ lam '695
2lXl 9'0'1.111 wMllmr 5.9:5

1000 Mang Iabets 'll3 Ii 95

BUY LYCO AND ENJOY* THE LOWEST PRICES * TOLL FREE ORDER LINE ** Free shipping on prepaid cash orders in U.S. * All Merchandise Factory Fresh ** 24 hrs. shipping on in-siock product * Access to our Multi Million S inventory *
* No deposit on UPS C.O.D. orders * Orders outside PA save state sales lax ** Air freight service available * Full Manufacturer's Warrranty apply! * Full arcessory line in stock* Purchase Orders Accepted Irom educational Institutions! * We check lor stolen credit cards! *

• We ship to our servicemen overseas! * You'Ulove our Courteous Sales Staff! *

NEW HOURS!
Mon·Thur· 9 AM·S PM

Frl - 9 AM·6 PM
Sat· 10 AM·6 PM

AMERICA'S MAIL ORDER HEADQUARTERS

LYCO COMPUTER
WORLD'S LEADER IN SALES & SERVICE

NEW HOURS!
Mon·Thur· 9 AM·S PM

Fri· 9 AM·6 PM
Sat· 10 AM·6 PM



TOLL FREE 1-800-233-8760

" .."..
" ..

SG·10 .... $205

STAR MICRONICS
so·,o 205

~
.. 'llc 219

G·,S 367
10...... .. 319

~~5..:::..:·:::..:.:. : :~~
SA-15.... .578
58-10.. ., 589Pr:m ..... 297
NX·l0 EW) ..CALL
N8-15 NEW) _ CAll

CITIZEN
MSP·10... . 255
MSP·15 3S5
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~
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MODEMS
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INTERFACING

SEIKOSHA

~
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·1000 118M . •. 199
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INTERFACING AVAILABLE!
OKIDATA TOSHIBA

EPSON 209 Qklmale 10 " 179 ~~ ...
333 182 214 P
Call 192 , 348 ~;s' . ' .
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In PA 717·494·1030

Customer Service717·494·1670

PANASONIC
~~~~ (NEW) ~~
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Call
241·
perl

..
~~~
:.s~........
"'N"'T~
'64 Inl.~

m.moryj
ROM

ANAT(l

''''''''1..ampl'
1541AC

MACHII
6510 CG
pit. II'll
monMl.
GRAPH
co.... rl
Spill"
lightptl

""""

470 1=1-48:D(1)=1+3:1=60-(1*5):CY=1NT(
2.5*1) .

For the (-64

the three voices, and a fourth provides the duration of
the notes. This same routine could be used for any piece
of music; both the Commodore 64 User~ Guide and the
Programmer~ Reference Guide contain tables of the ap­
propriate numbers for each note, and many other works
provide the same infonnation.

The next set of data, lines 2100-2140, sets up a shon
machine language routine to copy the character set into
RAM so that it can be modified. The data in lines 2600­
2910 perfonns that modification.

The program has sprites, too, for a bit of motion during
the game. Lines 22OQ-24iU contain the data for the sprites.

Lines 2500-2560 provide another machine language
routine to allow a joystick in pon 2 to move a sprite left
and right across the screen to predetermined settings, and
to avoid the problem of sprite motion horizontally across
the 64's "seam.'"

The last block of code, from 5000 to the end, pro­
vides an automatic way of checking whether all the data
statements have been entered correctly. After you are fin­
ished entering the program, save it; then clear the screen,
type "RUN 5000; and hit RETURN. The routine will
read the data and compare the totals it gets with the check­
sums in line 5070. If there is an error, the routine will
tell you in which group of data lines it occurs. After the
checksums match up, lines 5000 to the end can be deleted
before saving your final version of the program.

The difficulty of the game can be increased or de­
creased as you like by shonening or lengthening the
amount of time a player gets to study the Berzerkons.
Change line 470 to shonen or lengthen the study time.
It reads:

As the program is set up now, the study time varies from
about a minute (at level I) to about fifteen seconds (at
level 9). For a harder game, change the last of the com­
mands in line 470 by substituting a lower number for
"2.5"; try this in small increments, though. You might
change the command to "CY=INT(2.3*1)", for example,
then see how much study time you have on the hardest
setting. 0 . SEE PROGRAM liSTING ON PAGE 86

Rudyard Kipling might have another idea, as might any
reader familiar with the game played in his novel Kim.
But even so, Gor a Malch adapts Kim's game to the Com­
modore 64 and illustrates several graphic and musical
features in doing so. In fact, more than half of the pro­
gram consists of data statements that use such features
to add sparkle to what is essentially a very simple game.

A straightforward routine at lines 1400-1460 (refer to
listing on page 86) programs the C-64's three voices for
music. A single number is broken down in high- and low­
frequency components. Three such numbers are read for

By Walter E. Meyers..0 nce upo.n a time in the Old West,
• • two fellers named Buck and Wingo

slJ1Jck it rich. Now most every­
body remembers the Gold Rush of

149, but it weren't nolbin' alongside the big Jewel Rush
of '94. Anyway, these two boys was prospectin' up in the
Dismal Seepage Range when they come acrost the big­
gest strike you ever heard of-not emeralds or rubies,
not even diamonds - but real, genyoowine Berzerkons,
in every color of the rainbow. Wingo and Buck figgered
for sure that they had found the end of the rainbow and
here was the pot of gold. They opened up a mine right quick,
and started countin' their chickens before they was hatched.

"You don't see Berzerkons much nowadays, but like
I said, they come in pretty near any color, and there's
four different kinds. You got your Larries, your Moes,
your Curlies, and ever so often, your Shemps.

"Now, Buck and Wingo was rakin' it in down in the
mine till one day the mountain gave a shrug, and the tun­
nel caved in. They was sealed up, but the boys didn't stam­
pede; they knew the nearby miners had felt the quake,
and by and by, somebody'd be along to dig them out.
To pass the time, Wingo opined that he'd lilce to playa
game. Well, Buck suggested for one of them to reach
in the bag of Berzerkons in the dark and pull out a hand­
ful. The other'd light up a match, and study those stones
until the match give out. Then he'd have to name the col­
ors and kinds of the jewels from memory. And that, as
I hear tell, is the story of how Gor a March got started."
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Abacus...son......aTe

Learn funcMmen~1s 01 CAD will..
OI....~ your own .p*"- Deal;n
ot:IjK!s on )'OU' aa..n to c1Ifl1) to •
pnr\l.r. lflCUdes listing. tOf '64 wlh
smon.. 8aslc. 3lXlpfl SIUS

Adv.nture Oam.wrtter'e Handbook
Step-by-st.p QUldIlo oesJgnlng ard wrilln;
youl own adYenlUfli glme•. With .1Aomaled
adYenlufli game geMrator. 200pp $1 ••95

PEEKS. POKES FDA TliE C·"
Includes In-<l'plh expl&nalioM 01 PEEK,
POI<E, USR, and other BASIC eommandl.
Learn the "\nskSe" lric:ks 10 gel 1M mosl 01A
ol)'OUI' '54. 200pp $1 ••ts

Opllon.' Dleketl.. lor booke
For your convlnl.nce, lh1 programs
contained In .ach 01 OUI book. are .vall­
abl. on disk.". 10 IIvtI you tlml Intering
them Irom your keyboard. Specl1y name 01
book when ordering, "",i5 eech

rifj~
•• a

/
I

InsiO.n' guide lor no't'ictt & ad·
Vlneed UMrS. eov.rs MqJltntial &
,.la.w. liles, & direct aex:ess c0m­
mands. O..eribu OOS routln••.
Colm\olnled listings. $1iJ15

"~"IlOlf'II!IClOt.......-..
Abl.cusBl!lSonwue

ESSlnll.1 Qulde lor IVI/yoni Inter­
ISIlK! In CP/M on Ihl 128. Slmpll
IJplan.tlon ollhl ClPI'ralln; .ystem,
mlmory UUgl, CPfM ulJIIly pro·
Qr.ms,lUbmitliles&morl. SlQ.95

"go,T••C(!"'I Cl ..

AbacusllBl!lSoftware

.c.·.~IClOol-...to...
Abacwll!l!llsoOwarc

Fillecl illo lor ItVitryon41. COWrs
80 column hi·,It' graphics, win­
dowing, m.mory layout, Kern,
routln.s, aprit.l. lotlwa,. ptt>.
1eC1ion, au!OSl&ltln9. 300pp StUIS

CAly9p9A E 'Uv......__

..... """"

Plu.nl•. douns of programming
qulck·IIlIl.". Eny and usolul
technlqu.s on Iho oporallnQ syst.m,
Slack•. z.ro·pag., polnllr., the
BASICIn''''Pret....ndmot•. $115.95

co.! In tlla Inllda Intonnillen on
BASIC 7.0. Thll .KhlUItlYe h.lnd­
bOe* It complrtte wkh comm41nt~

BASIC 7.0 ROM hllngs. Comll19
SUnwNf'86. SHI..i5

•

CllMMPDOf!f 'U
The dt/ln,....
BASIC fOt,lot

"000'" 1KI:l<"''--..<o'.
AbacuslBl!lsonwa.re

REQUIRED
and C·64" R ING

CP/M USER'S GUIDE
~ ~ ~

••11I

Otl.lled gulda prasenls Ih. 128'.
~rltlng l)'Il.m, Itkplalns g,al)hlc
cnlps, M'motY Mlnagamenl Uni., 80
coklmn graphics and COtT\IHnt.d
ROM Istings. 500pp $19.95

• c..... IIK<'IIlIOOI-...m..
Abacusllm!lSortware

IntroduClion 10 prOQr.mlnll: problem
.n.lysls; thorouQh description 01 .11
BASIC e:omm'nds wllh hundrlMh 01
elllmplos: monitor comm.nds; utl~

llkIs: IBlCh mor.. $11US

ANATOMY OF C·64 Inikler" Qulde 101M TRICKS. TlPS FOR C·64 Collection of SCIENCEiENGINEERlNQ ON C.lI4 In
'64 intemals. Grtphlcs, sound, 110, k.ma1. lasy·tO·UN I.cmlquu: advanc«l gradllm, deplh Inlto 10 comput." In sde~. TopIce:
memory maps, more. Comp.te e:omlMnte:l Improved data Input, .nlulnoed BASIC, ctMimlslry, physa, bioloQY, utronomy,
ROM htings. aoopp $1'.8S CPfM, men. 275pp SUUS e»ctronica,ottwrs. :UOpp Sl'.•S

ANATOMY~F1 &,DAIV£ aut 1541 REPAIR • MAINTENANCE CASSETTE BOOK C·I4/VIC·20
handbook on d Many Handbook. d.IQbee 1M disk drive han:l· Comprlh.nslve QuId.: m.ny umpl.
..ampl.. and . l'l: commented .ate. Inclu6es sc:n.m~1cs and techniques prOQram•. High speed operalirlQ syst.m
1541 ROM ht 500pp SlU1S to keep 1541 rlM'\n~ 200PP Slt.Q5 IUlIH loadirlQ.-\d uvng. 225pp S14.iS

MACHINE LANGUAGE C·54 Lurn ADVANCED MACHINE LANGUAOE IDEAS FOR USE ON C·64 Them..:
6S10 co6I write last programs. Many sam' Nol e:oYerld else.MII:· video e:ontloU.r, aulO upensH, calculator, IIc:ipeJ Iii, stock
pi.. and Ilsllngs lor complete asumbler, Interrupl., 11m.", clock., 110, rul 11m.: Ii.t., dllt planner, window adverllslng,
monitor, & sImulator. 200pp $1 •.•5 eJClendld BASIC, more. 210pp $14.i5 otharS,lndudH lisllngs. 200pp $12.•5

QRAPHICS BOOK c·e" • best ,.I.rlnOl PRINTER BOOK C.e,,/VIC.20 U!'IdIt. COMPILER BOOK C·l54IC·12' All you
cov.rs basic: and advanc.d gr~hlc.. lIand Commodorl, Epson.eompt.tlbla print. n.ld to know about oompH.,.: how th.y
Sprlles, animation, HIres, Muilicolor, irS and 1520 plo"lr. Packed; utilitle.: gil' wOrX: deslQnltIQ and wrhlnQ your own:
lightpen, 3D-graphic., IRO, CAD, pro· phlct dump; 3D.pIoI: e:omm.nlld MPSl01 Qlneraling machine codl. Wllh workIng

-·--·~~~~I.~f~re--·
P.O. Box 7219 Grand Rapids, M149510· Telex709-101· Phone (616) 241·5510
Call now for the name of your nearest dealer. Or to order directly by credit card. MC. AMEX of VISA call (616)
241·5510. Other software and books are available-Gall and ask for your free catalog. Add $4.00 for shipping
per order. Foreign orders add $10.00 per book. Dealer inquires welcome-1400+ nationwide.



Contributo... to AJwy!'s Art Gallery will re­
ceive royalties based on the sale of disks.
Send your best work on disk, accompanied
by a stamped aod self-addressed mailer, to
Mnrton Kevelson, P.O. Box 260, Homeslead
Station, Brooklyn, NY 11229. Indicate the
drawing package that was used to create the
image. If you employed a bit map of your
own design, indicate the appropriate file par­
ameters, Le.• hi-res or multicolor, location
of bit map. screen or color data.

AlII' ••', ••Y DISK SAL.
Art Gallery images are avaiIable on disk.

High resolutioo bit-mapped imllges are avail­
able in DOODLE! format. Multicolor bit­
mapped images are available in Koala for­
mat. Each disk includes a slide sbow pro­
gram for easy viewing. DOODLE! disks in­
clude a bit map screen dump utility for the
1525 or properly interfaced dOl matrix print­
er. Koala disks include a set of custom rou­
tines for bidirectional conversion to other
multicolor formats. The conversion routines
were expressly developed for the Art Ga1J<ry
by Michael BeutjerofK.T. Software, author
of the Koala PrinJ<r program and Quad Print
(June '85 Ahoy!). formalS presently sup­
ported are Cadpic. Peripheral Vision, Paint
Magic, and Flying Colan. Disks are avail­
able for $15 from Morton Kevelson, P.O. Box
260, Homecrest Station, Brooklyn, NY
11229. Send a stamped and self-addressed en­
velope for a complete listing (or send $10 and
receive a sample disk of DOODLE! and K0­
ala images with slide shows).
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y ou are stationed at the edge of the galaxy as
the first line of defunse against alien invasion.
Just when you thought it was going to be a
quiet day on patrol, you spot an unidentified

ship on your scanners heading straight for you. Unknown
to you is the fact that this is just the beginning of the
kind of battle that few survive to tell about.

The stream of alien ships seems unending. At first the
ships approach singly, later in pairs. Your shield energy
is almost depleted. Even if you survive the cruel on­
slaught, the mother ship looms just out of sensor range.

Star Strike is an arcade style game program that is writ­
ten mostly in machine language. It features 3-D graphics
and four levels of difficulty. A joystick plugged into Port
2 is required.

PLAYIIiG S"A. S".'K.
Disk users should LOAD"STAR STRIKE",8 and tape

users LOAD"STAR STRIKE". Type RUN and the pro­
gram will automatically load in the machine language
modules and start running. When the title screen appears,
pressing a key or the action button on the joystick will
bring up the level selection screen. There are four lev­
els, with level I the easiest. The higher levels increase
the speed of the game and also award more points. The
game has three phases. To complete your mission you
must survive all three. After you have selected the level
of difficulty, press a key or the action button to start the
game. Your ship will appear at the bottom of the screen
and a crosshair will appear at the center. At the top of
the screen is an indicator that displays your ship's shield
energy reserves. You start the game with 20 shield en­
ergy units. A hit from one of the alient ships costs you
one energy unit. After your shield energy is gone, the
next hit will destroy your ship and end the game. Use
the joystick to control the vertical position of the cross­
hair and the horizontal position of the crosshair and your
ship. Pressing the action button will fire a missile. Be­
cause of the game's 3-D effects, accurate firing of the
missiles may take a little practice. As when firing a ri-

fle, you must lead your target. Extra points can be earned
by shooting the aliens' incoming plasma spheres; however,
this can be dangerous. If you miss, you might not have
enough time to avoid taking a hit yourself.

Phase I is a one-on-one confrontation. You must de­
stroy a total of 15 invading ships to complete this phase.
Phase II increases the challenge. Here two of the invading
ships may attack at the same time. Th complete this phase,
you must destroy 20 more of the ships. If you should
survive, Phase ill offers the hardest challenge. Your
shields are useless against the mother ship's paralyzing
ion beam. You must stop the mother ship before it is with­
in firing range by hitting it in its only vulnerable spot:
the port from which the deadly ion beam is emitted. The
port will appear as a small flashing spot near the center
of the ship.

Scoring is based on remaining shield energy, the num­
ber of ships destroyed, the number of alien plasma
spheres destroyed, and the level of difficulty. A bonus
is added to your score for destroying the mother ship.

TYPIIIO III S"A. S.,.'K.
Star Strike is composed of three separate programs.

The first program (filename STAR STRIKE) is in BASIC
and automatically cbecks for the current device number,
then loads in the two remaining machine language pro­
grams. The two machine language programs require the
use of the F1ankspeed program when entering (see page
85). Be certain that you save all three programs on the
same disk.

Thpe users will need to be certain that the three pro­
grams are saved to tape in the proper order. (STAR
STRIKE first, followed by SPRITES, and finally SS).
To prevent the possibility of accidentally overwriting a
previously saved program, I would strongly suggest that
the three programs be saved on different sides of two tapes.
Then save the programs in proper order back to another tape.

For proper operation be sure to save the programs with
the listed filenames. 0

SEE PROGRAM liSTING ON PAGE 89



READER SERVICE INDEX

The publisher cannot assume responsibility
for errors in the above "sUn&.

22 !.ltqy! Back Issues
J8 Ahuy! Disk
44 Ahqy! Subscripdon

AHOY/ 35

5\1:'.
hie Compan,. No.

31 Abacus Software 262
37 Abacus SoI\wart 26J
62 Abacus Sofl,,'are 237

C-4 Access Software 2~

52 Alsoll 288
61 AlsoII 290
7S Anwrican Inl' Compuler 270
10 c.o.M.B.

C·2 C.rdco. Inc. 258
63 Central Point Sonwan 286
8 Cheal'iheet Products. Inc. 2'M

79 ChClill'ihee1 Products. Inc.
]J COMAL Use Group USA
IJ COMAL Use Group USA
82 Comark 268
82 Compumed 269

4,5 Computer Cenlers of America 2SS
U Compu1er Friends 272
12 Computer Friends 259
64 Crown Cus100l Cove... 219
6 CSM Soft....... Inc. 256

40 evc Online 239
53 DaIaSOIl 234
73 Electronic One 251
IJ H -anI W. Sums & Co. 273
14 H nI W. Sums & Co. 277
60 IHT Software 236
64 Ink"'tll S)'SIems 2J8
39 IRQ, Inc. 240
69 Jacobsen Sonwart Designs 249
6S Jason·Ranheim 281
U Jukl Ollke Machi.... Corp. 26t
28,29 Lyeo Compuler 254
S3 Maslel1ronlc lnterna1ional 232

C-3 Mastertronic Inttrnational 275
10 Mkro-W l);stribuling, Inc. 250
26 Mkrovations 28S
53 Mindscapt 233
51 Momtntum International 24S
78 ObJo Computer Services, Inc. 242
(7 Origin S)'SltmS 231
(7 Origin Sy"'..... Z30
54 Penguin Soft"..re 235
81 Pro-T«h-Tronlcs 271
1S-19 Proteclo Enlerprizes 253
7 R.J. Brachman 289

11\ Ribbon Land 252
68 Roger Wagner Publishing, Inc. 248
46 Skyles Electric \\brks 266
27 Son",..re Discounters 260
64 Tektonics Plus, Inc. 280
42;13 'fussey Compuler ProduelS 264
39 Ullrahyle 241
t4 Uni-Koo1 283
9 Unison \\Urld, Inc. 257

S5 The V4CFE Software o. 265
25 Value-80ft Inc. 278
66 VMC Soft....... 247
19 \\Odgwood It<nlal 243
56 Whitt H..... Compu.., 267
41 Wllan.. Arts 282
4S XtItc. Inc. 246

While this panicular group ofcar­
tridge programs \\.111 work on the new
IIlLIchines. this is not usually the case.
Jim will also note that the text is still
fomumed for the VIC 20's 22 colLUnn
screen and the SAVE game feature
still goes to the cassel/e.

- Monon Kevelson

FJ [1" FL=(J THEN FL=1: LOAD"
file name", 8 ,I
20 POKE ~3281,I:RF~ MAKE
SCREEN 1m [TE
30 SYS 32592:R~~ START
GAME

POKE 43,rJ
POKE 45,rJ
POKE l,4, 64
POKE 46,128

Altoyl.. editors loye taking t1_ out ..... their .I....dy
oyercrowded work sc l.. to Hlp you with prolll_
regarding progra••lng, rdwa..... or .ny other ••pect
of CaIlR••adare IIA.puIL .. We....,... you to -.I~
.._t.... to -.0 , c/O Altoyl, Ion International Inc., 45
W..t 34th Street-Su'" 407, "ew York, NY 10001.

I have a Commodore 128, 64, and You can calculate this address by
VIC 20. I use the 128 and my boy 64*256+0=16384. Locations 45 and
uses the 64. We both started out with 46 are a veClOr which poillls 10 one
the VIC 20 and I've got all the Scott byte after the end oflhe currelll pro­
Adams games on cartridge. The gram. 711is is also Ihe stan ofBASIC's
problem is that the VIC 20 is in the variable slOrage space. In this case
closet now that we both have up- the address is 128*256+0=32768.
graded. You mentioned quite briefly 771is procedure can be used to save
about these games being transferable the contellls ofany range ofthe com­
to disk. fve tried everything that I can puter's memory. Just reverse the
think of, but still cannot do it. Could above calculations for the desired
you please explain the method of do- stan address and address plus one
ing this? Any help would be greatly and perfonllthe proper POKEs. Note
appreciated. -Mike Morse that 43 and 45 will cOlllain the re-

Grand Prairie, TX mainder ofthe division by 256 771is
technique works on both Ihe VIC 20
and the C-64. 77,e C-/28 has a dif­
ferelll set oflocations which perfol1n
the corresponding fimctions. How­
ever; the complex bank switching im­
plemell/ed on this machine makes this
an impractical technique. F011lmate­
Iy BASIC 7.0 has the BSAVE and
BLOAD commands which take care
of these things.

When you have SAVEd all the pro­
grams you may restore the VIC 20 to
the closet till it is needed once again.
The following boot program will au­
tomLllically stan up the games for )VU

on your C-64 or C-l28. Just enter the
appropriate file name in the LOAD
command ofline 10 before SAVEing.

What a sad fate for a VIC 20 Per­
haps you could find a deserving
young pet~'on who might benefttfrom
its use. To transfer your VIC 20 car­
tridge sofnvare 10 disk you will have
10 dig olllthe VIC 20from your clos­
et at least one more time. Hook up
the VIC 2010 )vur disk drive, insen
one of the canridges, and power up
the system. You should now peifonn
the following series of POKEs from
the keyboard in immediate mode:

Make sure there is a fomlOl1ed disk
in the drive with at least 65 blocks
free. Just perfonn a SAVE' to the disk
using an appropriate file name. 77,e
resulting 65 block program file will
cOlllain the 16 kilob)1e COil/elliS ofthe
canridge ROM.

77,e series of POKEs above has
'fooled" BASIC into thinking tllOt there
is a program in memory 1.1I0se stan­
ing and end addresses 110ppen 10 co­
incide with the canridge ROM. Lo­
cations 43 and 44 are a poimer pair,
or veClOr, which tells BASIC where
Ihe start of the currelll program is.
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Compiled by Michael R. Davila
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.RANCHINO OUT
It is often advantageous to use the function keys of the

C-64 to control the flow of a program. The dilemma is
the method by which to branch to the appropriate rou­
tine for the key that is pressed. The ASCII codes for the
function keys are 133 through 140, arranged f1, B, f5,
fl, 12, f4, f6, 18. As a hypothetical case, assume the pro­
gram has a menu with eight options. The following two
lines will get characters from the keyboard until one of
the function keys is pressed.

lfjl) GET A$: IF A$="" THEN lfjl)
110 X=ASC(A$):IF X<133 OR X>140 THEN l(flJ

The variable X now contains the ASCII code of the func­
tion key that was pressed. A simple method for branch­
ing to the proper routine would be to use eight IF state­
ments such as these:

21(J IF X=133 THEN 1()f)(J rem F1
22(J IF X=137 THEN 2(;(flJ rem F2
23(J IF X=134 THEN 3(h(J rem F3
24(J IF X=138 THEN 4fJ()f) rem F4
2YJ IF X=135 THEN 5(J()f) rem FS
26(J IF X=139 THEN 6(J(jI) rem F6
27(J IF X=136 THEN 7(J()f) rem F7
28fJ IF X=14(J THEN 8(J(jI) rem F8

There is a way to accomplish the same thing with only
one line. The BASIC commands ON..GOTO and ON..
GOSUB can be used to branch to a series of line num­
bers based on the value of a variable. If we subtract 132
from the ASCII code in the variable X, we will get a
number in the range l - 8. The BASIC line numbers
should appear in the order of the original ASCII codes.
Using the line numbers from the IF statements above,
the single line solution would read as follows:

2(flJ X=X-132 : ON X GOTO l(flJ0,3(flflJ,S000,
70(;(J,2000,4000,60(flJ,80(;J

The command ON..GOSUB can be used exactly the same
way. When using this method, it is a good idea to have
one of the branches allow an exit from the program.

-Thomas P. Shultz
Clarion, PA

USIC se.111I SIZI.
To make a program truly compatible on all Commo­

dore machines, you shouldn't use any POKEs, PEEKs,
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SYS commands, etc. But what do you do about screen
size? Commodore thoughtfully put a Kemal routine in
their ROMs to do just that... but as an exercise, leI's keep
things strictly in BASIC (no SYS's, remember?). Here's
how iI's done:

lfh A$="": B$=""
110 OPEN3,3:FORSZ=IT079:GET#3,A$
120 IF A$<>CHR$(13)THEN NEXT
13(J PRINT"SCREEN SIZE IS"; SZ; "COLUMNS"
14(J CLOSE3: END

You can then do whatever you want with variable SZ,
the screen size in columns. This works because the Com­
modore computers think of their screens as a device, just
like a disk drive, printer, or tape deck. Screen devices
are always #3, and can't be changed very easily. Typi­
cally the screen is a write only device, but by opening
a channel to device 3 (open3,3) and then GETing char­
acters from that device (get#3,a$) we can count the num­
ber of characters received until a carriage return (C/R)
is encountered. Since C/R signifies the end of a line, thaI's
all there is to it; we've got our screen size. A Commo­
dore 64 will send back 40 characters and then a carriage
return, a VIC 20 will send 22 and a C/R, and the C-128
(or an old 8032) will send 80 plus a C/R, assuming that
you're in 80-column mode. - David Paulsen

Renton, WA

AIIY.ODY asl WAIlIiA SIGII?
A postscript to the April '86 tip "AUTOGRAPHED

128'S": apparently there are more than three designers
of the C-I28. In immediate mode type SYS 32800,123,45,
6 and hit RETURN. At that point the screen will clear
and the names of both the hardware and software design­
ers will appear. - Bob Ossentjuk

Sierra Vista, AZ

CUSTOM CHARAn... 011 Tal Co128
This short piece of machine language moves the 128's

character set from ROM to RAM, BANK 0, at address
8192. This area is protected when you implement a hi­
res GRAPHIC command. Use a BANK 0 command and
some appropriate POKE's and alter the character set to
your hearl's delight. The addresses of the start of each
subset of characters are: upper case, 8192; upper case
reversed, 9216; lower case, 10240; and lower case re­
versed, 11264. Moving the entire character set using
BANK, POKE, and PEEK takes about 50 seconds; in
FAST mode this program does the same job in less than
two seconds. - R. Harold Droid

Seattle, WA
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C·l2$ IItld C-ll4 •• "d_~'"cemm_. _ Mectllnn Inc.

Unblil. ted_.... ", W L.ebor.bI.

OTHER TITLES AVAILABLE:
Technlcl' Anllyoll SYll8m

Sophisticated charting and technical analysis system lor
serious Investors. Charting and analyZing past history of a
stock, TAS can help pinpoint trends & palterns and predict a
stock's future. Enter data Irom the keyboard or from online
financial services. C-64 SS9.;S

Peroonol Portfolio Mlnlger
Complete protfollo management system for the Individual or
professional Investor. Easily manage your portfolios, obtain
up-to-the-minute quotes and news, and perform selected
analysis. Enter quotes manually or automatically through
Warner Computer Systems. C-64 $39.95

Xper
XPER Is the tirst "expert systent for the C-128 and C-64. While
ordinary data base systems are good for reproducing facts,
XPER can derive knowledge Irom a mountain 01 lacts and help
you make expert decisions. Large capacity. Complete with
editing and reporting. C-64 $59.95

r--------------, Not Jusl a compiler, bul a
Compiler and Sorlware complele system lor deV8~
Development System Ing applications In Pascal

with graphics and sound
features. Extensive editor
wllh search, replace, aulo,
renumber, etc. Standard J &

~ W complier that generates
fast machine code. II you
want to learn Pascal or to

l~fi~~tt~7~~~~'~~'§"t'.~-::.. _'~__J develop soltware using thee:; ~ best 10015 avallable-5UPER
Plical Is your first choice.

C-128 lSll.1l5
C-S4 lSll.1l5

Remarkably easy-to-use
Interactive drawing pack­
age 'Of accurate graphic"'---"-===__-,1 designs. New dimension-

,.,......,,,"- Ing features to create
~ exacl scaled output to all

maJOf dot-matrix printers.
Enhanced version allows
you to Input via keyboard
or high quality Ilghtpen.
Two graphic screens IOf
COPYing from one to the
other. DRAW, LINE. BOX,
CIRCLE. ARC. ELLIPSE

I~~~~~~~~!=~~~====:J. available. FILL obiecis.: with preselected PAT-
TI::HNS; add TEXT; SAVE and RECALL designs tollrom disk. Define your own
library of symbols/obJects with the easy-to·use OBJECT MANAGEMENT
SYSTEM-store up to 104 separate objects. C·128 SSi.iS

C·S4 $311.115

and
CI&f

1M

~t:-: .u"c .... ~oILU ~~H:=::::';'zx~:-;,':::" Easily create professional
H~ "-~&:"'=' ..,.- 0~\t1*~~~ hIgh qualIty charts andWi - ~r- n .;i.\':%Htlh,'t@lk graphs without programming..
W!:: \. fh IU:" • ".... " You can Immediately change----w. the scaling, labeling, axis,

.... , ... bar- lilting, etc. to suit your
,::~ ~".:'-.: ........ needs. Accepts data from'J .... - CalcResult and MultiPlan..,.'---= ' .OJ nO "

,,"::~~, ~ -:~"•.:':.:••.' ,.:.:.. C-128 version has 3X the
.A;'IllIfA •• resolution of the '64 version...., ......,,,-,

_~.','.'" .=',.'; ~ l,; t IA H I to' A Kf, Outputs to most prinlers.
C·128 $39.95
C-S4 $39.115

PowerPlen
One of the most powerful spreadsheets with Integraded
graphics. Includes menu or keyword selections, online help
screens, field protection, wlndowlng,trig functions and more.
PowerGraph, the graphics package, Is Included to create
Integrated graphs & charts. C-64 $39.95

COBOL Compiler for the C-64 $39.95
Ada Compiler for the C·64 $39.95
VideoBasic Language lor the C-64 $39.95

AbacusI_ISoftware
P.O. Box 7219 Grand Rapids, MI49510- Telex 709-101 - Phone (616) 241·5510
Call now lor the name of your nearest dealer. Or to order directly by credit card, MC, AMEX of VISA call (616)
241-5510. Other software and books are available-Call and ask for your free catalog. Add $4.00 for shipping
per order. Foreign orders add $12.00 per item. Dealer inquires welcome-1400+ nationwide.

+ -9-PR~C~ED1JGEQ For school or software

,,:"~'~; .'-t-.::E.~~' ..-t: :~h~E~~~:;~ ~~
..:.:. grams Into fast machine

• --¢o-. • ~ _... language. C-128 version has
-........ added features: Unlx'"'-Iike

• + --¢o- +.. ;"'i:.:...-::;:"~...... operating system; 60K RAM
~ '... +. -:z'''':''~:-'''''''' disk for fasl editing and

l-t~.~·+~~-t~~.~-t~'~·.~'~'·:-E~~3D compiling Linker combInes+ W- + ,A up to 10 modules; CombineC =-l -to . .Y. MIL and C using CALL; 51K
..... • . . available for object code;

Fast loading (8 sec. 1571, 18 sec. 1541); Two standard VO Ifbrarys piUS
two addllJonal tibraries-math fundlons (sin, cos, sqrt, etc.) & 20+ graphic
commands (line, fill. dot, etc.). C·128 $79_95

C-S4 $711.95

,
"'::;':"'",:::;:=: ':=:::;.,::;"::;»>:;:;:::; ';:..' ~ ,'}',~........-:y;;:::: '. ,.;~w ~' The complets compiler

fIAGIC
- and development pack­

age. Speed up your pro­
:. grams 5x to 3Sx. Many
, options: flexible memory

mana9.ement; choice of

Ci1liIPilrLlJl compiling to machine'~J code, compact p-code or
:::= L both. '128 version: 40 or
~ eo column monltOf output
i ~ . and FAST-mode opera-:t f'· . , .- j.«.. . . lion. '128 Compiler's ex-
".. tenslve eO-page pro-
:::: Md."Il.., BASiC"Ill'~"'" UGHTNING SPE.£DI grammer's guIde covers

I~I.. ·•.~*r.j:::::;i",;",j·,*...I"j:=::::~:::.~,:~~··~:::::;~",i·. j::-.:=:::I.*~."i.,~,;"""I..~.j"i"l",i''';'::i:>~:.•,,~~: ~~ti:~~r ::ctll=sa~
optimization, memory usage, LtO handling, 80 column hi-res graphics, laster,
higher precisIon math functions, speed and space saving tips, more. A greal
package that no software library should be without. 128 Complier SS9,95

64 Complier Ui,D5
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ADDRESS, _

CITY _

$9.950 _
$8.95 0--'-­
$8.950 __
$8.950 __
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ULTRABYTE
DISK

NIBBLER

Phone, or send check or
money order to:

IRQ, Inc.
P.O. Box 457
St .Charles, MO 63302

V2.2

NIBBLER V2.2 EVEN COPIES ITSELF

S 3995 + S 400 shipping & handling

For this reason, no re'unds will be given

THREE NIBBLERS ON ONE DISK
• Single 1541 or 1571, copies In 3 minutes
• Two 1541's. caples in 60 seconds
• Dual MSD drive, caples in 70 seconds
• Both automatic and manual copy parameters

'or single 1541 or 1571

NEW UPDATED NIBBlE COPIER FOR
COMMODORE 64 and 128 (in 64 mode)

• Caples 105 recent disks not copied by the
original ULTRABYTE DISK NIBBLER

• Caples 99 + 'It of protected software
• New fast tile copy program and new reliable

fast backup 'or unprotected disks

Mastercard. Yi.... Check or M.O., Calli. add 6.5% ($2.60) ..Ies bu.
Foreign orders I COO add $ 2.00. Payment must be In U.S. funds

UPOATES·Prevloul UlTRABYTE customers may order Y2.210r
$ 20.00 plus $ 4.00 shipping. Owners 01 Y2.0 or Y2.1 may

have their disk updated to Y2.2 by returning the original
disk wlth$10.00 plus $4.00 shlpp'ng. Foreign add $2.00. No COD's

To order. wrlle or call 24 hr. order line
For Information. write. Phone for orders only

ULTRABYTE (818) 796 - 0576
P.O. Box 789 LaCanada, CA 91011 USA

Commodore 64 is reg.
trademark of
Commodore Business
Machines

SCREEN DUMP, ETC.TM

AHOYI 39

"for Innovative. Reliabfe, and Qualily solutions, look to IRQ"
R..der Service No. 240

Commodore 64 function keys used to:

• Dump any screen to printer (LD-RES. HI-RES.
Sprites. custom characters - NO restrictions)

• Save/Load screen to/from disk (sprites and
custom characters also)

• Display and modify locations of BASIC and
screen memory

• MORE

Can be used during execution of other programs.
without disrupting program operation. Compatible
with most BASIC and machine language programs,
and most DOT ADDRESSABLE printers. Available
on disk only.

24 95 Includes shipping and applicable taxes
• (34.95 Canadian funds)

.. SATISFACTION GUARANTEEDI ..
Return within 15 days for full refund

1-800-824-7888; Ask for Operator #530
(Orders only please)

(In Alaska & Hawaii, 1-800-824-7919; Oper. #530)

1 FORT=816T0826:READS:POKET,S:NEXT
2 FORT=247T0253:READS:POKET,S:NEXT:NEW
3 DATA 52,3,247,0,162,8,134,186,76
4 DATA 165,244,162,8,134,186,76,237,245

This utility allows commands such as LOAD"program
name. It eliminates the necessity to use the ending quotes
and the ,8. -Thomas B. Smith

Gallipolis, OH

SLOW PRINT
By adding the following lines to your program, PRINT

commands in your program will be executed slowly
enough for you to be able to read the print on the screen
as it is being printed! This will add a special touch to
adventure ganles, and also to user instructions that are
displayed before the actual program begins.

Line 10 POKEs a smaller number into the computer
tiDler so it will run at a slower rate. Line 30 returns your
program to the nOmlal rate after the slow PRINT. Add

10 X=56324:POK~X,24:POKEX+l,0:FORD=IT02:

EXTD
30 POKEX,75:POKEX+l,46

10 GRAPHIC3:GRAPHIC0:REM RESERVE SPACE
20 BANKI5:Su}1=0:FORI=2816T02869:READJ:SU
M=SUM+J:POKEI,J:NEXT:IFSUM<>7491THENPRIN
T"ERROR IN DATA STAnl'IENTS": END: ELSESYS2
816:RElfI MOVE THE CHARACTER SET
30 DATA 169,0,133,250,133,252,169,208
40 DATA 133,251,169,32,133,253,169,252
50 DATA 141,185,2,169,16,141,54,11
60 DATA 160,0,169,250,162,14,32,116
70 DATA 255,162,0,32,119,255,200,208
80 DATA 241,206,54,11,240,7,230,251
90 DATA 230,253,76,26,11,96
100 POKE2604,PEEK(2604)AND2400R8:REM TEL
L SYSTEM ImERE CHARACTER SET IS LOCATED

C-64 DISK LoaDS WITH C.128 lasl
Are you tired of "PRESS PLAY ON TAPE"? If so you

will like this very shon program that makes eight the
default device number. The routine, only 18 bytes long,
does not use any popular programming space. It takes
advantage of the fact that the LOAD and SAVE vectors
(816-819) are followed by eight free bytes. The other sev­
en bytes have been placed in the RS-232 pointer loca­
tions, another normally unused area. The routine needs
no SYS number. Just run it, and the SAVE and LOAD
vectors will be changed to pass through the seven byte
additions. A RUN STOP/RESTORE wiu reset the vec­
tors, but will not erase the rest of the program. Four
POKEs will reinstate it.

POKE816,52:POKERI7,3:POKE818,247:POKE819
,rJ



the following two program lines to 10 and 30 above, and
see how it works for yourself. - David S. Krause

Grissom APB, IN

5 PRINT"[CLR]"
2'J PRINT"SEE HOW SLOW THIS PRINTS ON THE

SCREEN"

IASY PLOT
Here is a simple and very fast cursor movement rou­

tine that is as easy to use as IBM's LOCATE command.
The entire routine is neatly hidden in a BASIC REM
statement, allowing you to include it in any BASIC pro­
gram without first loading a special machine language
loader. To create the cursor movement routine first type
and RUN the following BASIC program:

l(J REM ..•.••.••.••.••.•..•..........
20 FOR J=2054T02076:READX:POKEJ,X:NEXT
30 DATA 169,147,32,210,255,32,253,174,32
,158
40 DATA 183,202,134,214,32,241,183,202,1
34
50 DATA 211,76,16,229

If you typed in the program correctly you will notice
that after running the program, line 10 will have changed.

Don't worry, the strange jumble of BASIC key words is
only the machine language routine as seen by the BASIC
interpreter. The next step is to delete lines 20, 30, 40,
and 50. Then SAVE line 10 to disk or tape. This will
allow you to use the routine at later dates. There is only
one restriction to using this routine, and that is it must
always be the fITSt line in any BASIC program. The
EASY PLOT routine will allow you two different cursor
movement options. The fITSt cursor 'option will allow you
to clear the screen and place the cursor, while the sec­
ond option allows you to place the cursor and leave the
screen display intact. To clear the screen use the fonnat
100 SYS 2054, ROWN,COLN and to just place the cur­
sor use the fonnat 100 SYS 2059,ROWN,COLN. In both
cases ROWNis the range I - 25 and COLN is the range
1 - 40. For example, if you wanted to place the cursor
in the upper left corner of the screen after first clearing
the screen and then place text in the center of the screen
you would use the following program lines.

10 REM (AS FIRST CREATED)
2'J SYS 2'J54, 1,1: PRINT"EASY PLOT": REM CLE
AR AND PRINT
3'J SYS 2'J59,12,13:PRINT"BY S.D. BETESH":
REM PRINT ONLY

- Saul D. Betesh
Kingston, ONT

Reader Service No. 238
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- Robert Olsen
Woodinville, WA

LDA #$FF
STA #$D4tJF
LDA #$8'J
STA $D412

Then read your random numbers by:

LOA $D41B

.IAL RANDOM NUM••••
BASICs random number generator isn't totally random.

It also isn't very convenient for ML progranuners to use.
Here's a method for generating totally random numbers
in machine language, or BASIC, by using the SID chip's
random noise waveform. Set the high byte of the voice
3 frequency control to 255 so it's too high a pilCh to hear.
Then turn on bit 7 of the control register to select the
noise wavefonn. Now you can read the random noise
generator output for random numbers between 0 and 255.

For machine language, enter the following to set up
voice 3:

For BASIC, enter the following:

10 POKE 54287,255
20 POKE 54290,128
30 PRINT PEEK(54299)

eve ONLINE
dept. A
801 Second Ave.,
N.Y., N.Y. 10017
(212) 9724719

$12.95
LIFETIME

MEMBERSIDP
All you need is a computer with a modem to ex­
perience the lhrilJ of online adult communications.
SEXTEXrM, the nation's fastest growing full ser­
vice videotex network, features live interactive
"Chatting", electronic mail
and much more. Call
or write for a FREE
brochure-your computer
will never be the same.

The nation's
leading erotic

computer communications network
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$29.95 U.S.
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SAMPLE
ACTUAl SIU'

'3YPS
pager­

peopl

ARTS

Ple6se Specify Printer
Ont. Residents add 7% Provo Sales Tax

Cheque, Money Order. Visa or MasterCard

NOW GET TRUE DECENOERS FOR a01,
1525, GP·100 HUSH aD & SIMILAR PRINTERS

From the Decender ROM People

Get 8 WI1ant8 Decender ROM Today and make your
old nightmare just 8 font memory of yesterdayl

FEATURING:
• True decender.
• A pleasing alternative
• Uniform character formation
• No change In graphic capability
• No change In software compatibility
• No change in printer operation
• North American standard font
• Complete Instructions
• Easy installation
• No soldering

$39.95 Cdn

~ WILANTAARTS ~
6943 Barrisdale Dr.. Mississauga, Ont .• L5N 2H5~

1-418-858-9298

RMcMr ServIce No. 212

The CHAR command is similar to PRINT AT in other
dialects of BASIC. Although intended primarily for plac­
ing characters on a high-resolution screen, it can be used,
as here, on a text screen. GETKEY eliminates the need
fur a loop (as 10 GET AUF A$=- THEN 10). Tbe com­
puter waits until a key is pressed and then continues. RE­
STORE can be reset to a specific line number as illus­
trated in lines 850 and 870. At startup, the function keys
are loaded with several useful commands (DIREcroRY,
RUN, LIST, etc.) but can be redefined with the KEY
command as in line 1140. When I had finished the pro­
gram, I entered RENUMBER to resequence the lines.
These are the commands which I used in this program;
however, there are many other commands fur graphics
and sound which must be seen to be appreciated. 0

SEE PROGRAM USTING ON PAGE 101

By Daniel L Miller

I
n the November 1985 Ahoy!, Richard Ramella pre­
sented Kniglu's 1bur in which we were challenged
to cover the chessboard with the moves of the
Knight. In my companion progrnm, you must tour

the board with either the Queen or the Bishop.
The Queen must cover all the squares and end on the

same square on which she began. Legal moves are ei­
ther parallel to the sides of the board or along the diag­
onals fur any number of spaces. In deference to her royal
lineage, the Queen can revisit a previously covered square.
The Queen can tour the chessboard in 14 moves.

The Bishop must begin on a white square and-move
diagonally. He may not occupy a furmerly covered square.
The Bishop's tour can be accomplished in 17 moves.

When the chessboard appears on the screen, enter the
starting Row/Column location of the piece; fur instance,
3B. Remember, the Bishop must Slalt on a white square.
Press fl to end the puzzle. If you would like to see the
solution, answer 'Y' to the next prompt and the puzzle r-------------------­
will reset and solve itself.

When I began to write this program, I had intended
to do so in 64 mode on the Commodore 128. However,
when I reached the routines for creating and manipulat­
ing the sprites for the Queen and Bishop, I quickly real­
ized that I was ignoring the normous potential of the
C-128's BASIC 7.0. Instead of using a separate sprite edit­
ing utility, I had the SPRDEF mode which enabled me
to design the sprites while I was working on the progrnm.

When I was satisfied with the two sprites, I PEEKed
at the 128 bytes of the sprite storage location, starting
at 3584, and transferred the values to DATA statements
in my program. As you can see in lines 1180 and 1210,
I eliminated all the zero values, since the interpreter au­
tomatically assumes zero if no other value is given. in­
stead of a series of POKEs to various registers, I initial­
ized the sprite with the SPRITE command in line 80:
SPRITE (number 1-8)[,on (I)/off (O)][,foreground color
(I-16)][,priority (0 in front, I behind)] I.x-expansion (0
off, I on)][,y-expansion (0 off, I on)][,mode (0 stan­
dard, I multicolor)]. Moving the sprite was just as sim­
ple with the MOVSPR command, also in line 80. This
places the chosen sprite (I=Queen, 2=Bishop) at the
fixed (x,y) screen coordinates of (40,140). To move the
sprite to a new square, I determined the number of spac­
es moved (upldownlleftlrightldiagonally) in order to eval­
uate the offsets DX,DY in line 560. The sprite moves
one space at a time within the DO UNTIL... LOOP.

~

QUE.'S AND BISHOP'S TOURS !
For the (-128
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COMREX 220

$79.95
Commodore Reldv

Irom EPSDN
50 CPS, Trllctor Feed.

80 Columns

PANASONIC
1091 $CALL
1080 $199.00
1092..........•..... sm.00
1582.............••.•SeAlL
3131 o.laywheel •••••seAL1.
3151 DaIsywheel .....SCALL

Lx·ao , .. , $214.95
Lx·ao traclorfeed S 34 95
Hom.writer 10.... $229.95
,ncludes Commodore 01 Alan

,ntenace
FX·85 $314.95
FX·286 SCALL
DX·l0 SCALL
DX·20 ..•. SCALL

PROLINE_.OJOT-.....
GT4 .•..... $22.95
Fill' Save. Fasl Load CII1ridQe
C POWER
C COMPILER,.,., •••• ,.....
CAOPIC ..•••.......... PUll
CASHBOX , I3LIII
WOfdpro M..........•. 131.15
8Dellpro 132.15
Mlllpro ,.,., $24.15
Ptol'IIIM 134I.IS
PALM ...•............ I32."
POWER , •• 132.85
TOOlBOX .. ,., ••••.. $51.95

PRINTER PACKAGES
all packages work with C64 or C128

~~f;,£ ~~P1JlR~~~~~& $269.95
SG·10 & Xetec Super~raphilllr $254.95
SG·10 & Cardeo G·WIZ ..............•..... $259.95
SG·l0 & MW·3S0 $269.95
SG·15 & Xelec Supergraphix $419.95
SG·1S & Cardeo G-Wrz $412.95
50·10 & Xetec Supergraphil $379.95

PANASONIC
1091 & Xetec Supergraphlx $289.95
1091 & Xetec Supergraphlx Jr $265.95
1080 & Xetec Supergraphlx $264.95
1092 & Xetec Supergraphlx $359.95

MODEMS - MODEMS - MODEMS
MASTER MODEM $39.95

Includes Dow Jooes. ComposeNe Time
YOLKS 6470 3OOf1200 BAUD .$154.95

1670 5157.95
1660 5CALL
MITEY MO $59.95
VIP TERMINAL. •••. $34.95

VIDTEX TERMINAL.. 523.95
CDmpuserve Starter Kit .. $19.95

Playnet Starter Kit $14.95

FREE -PiayNET
STARTER KIT WITH PURCHASf. Of ANY MOOEM

{WIlLE_~ \.AS".

DATA 20 XL·80
The XL-80 II an 80 column DOllrd
tnll p1l:'$J1 itllO Ihe back 01 your
C·64. III comlMlUbl1 with the
MillY Mo modem IOhwlfl to
give YClU .n80 column terminal on
your C·64. Included wllh In,
Xl·SO it an 80 column word~·
CnlOl'.l9f'lMlJheel. ana mal~1'llI

IlIl ptogrem.
XL-80

S59.95
XL-80 &
MITEY MO
P.ek.gtI o.el
S107.95

LEGEnD PRINTERS

808 $159
880 $CALL
1080A $199
1380••.•..$259
1385.•••••$295

LlUKI'

ill 3J
PfllNTIRITYPIWRITER
2200 $264
Daisywheel Printer, Portable
Typewriter, Built in
CorreClion Tape
PRINTERS
5510P ........••••••••1329
6000P.. .. . SCALL
6100P ....•..........$344

Tt)r.~FREL£ 1·800·468·9044

TUSSEY COMPUTER PRODUCTS ~T~T~%:~~~E PA '6804



XeieClnc
SUPER GRAPHIX Inter­
lace w 8K buller. down
Ioadable fOOlS

$ lowesl price

SUPERGRAPHIX ir
printer Intert.ce.. $46.9S

Font Master II • $34.95

REPAIR RATES FOR OUT
OF WARRANTY SERVICE
C-64 Repair 549.95
1541 AUgn $29.95
1541 Repair , .. 569.95
C128, 1571, Others. SCALL
Repair Rale. IflClude UPS
Ground "ReTurn" Shipping

Merlin 64 •••••••••••••••••.. $34.95
Fat Load . $24.95
Pal 64 .. . . . . . . . . . . . .. 532.95
Power 64 " .. "",.", .. 532.95
Toolboll 64 . . ..... $59.95
CSM 154' align. . $34.95
Mach 128 .. .. .. $Call
C Power, , , , , .•.••.••..•.•. $69.95

'astir 8: $79.95
Trio ........•••••••••••••••••• Scali
Homepack $39.95

~
Koala Gibson light pen $49.95
Na....rone 3 Slot eltpander, •.• $27.95

(Composite InpuI)
NEC 1205 12" amber

w/aound ••••••••••• ",., •• 589.95
Goldslar MBM2233 12"

amber••••••••••••••••••. $79.95
GoIdstar 12"

green $79.95
lenith '220 amber IIat

acreen $99.95
Zenith 1230 green nal acreen. 599.95
Din to RCA phone lade cabIa •• 56.115
RGB to RCA phone Jack cable. $9.95-.zw $22.95
cate Now••••••••••..•...•.. $19.95
Paint, File, SpaU, Mall Now ..... $call
NumeriC keypad ••••••• " •• ,. $34.95
5 slot carl elql •••••••••••••• $54.95
S'more BasIC,." •• """.,. 549.95

STrlAT! (,l( SIMUl AIION',
II 1 '1.1' 1 '.

, "I

M'....hc'll<'
\ I 1 , , I .1 'I 'J

H'II II I' I

Consullanl. •..........••.••• 539.95
Mirage Database w/Report

gen .....................• $36.95
ProfW 64 $36.95
File Now ." .•.. ,., .. , .• "" .. $call
Praetffile $call

Vlzastar 64 $79.95
Pracitcal(d) or (I) , ••••• """" SCali
CSlkit •••••••••••••••••••••• $39.95
Hes Multiplan ••••• "" •• ,. " $29.95
PS. The Programmable

$pteadsheet $19.95
Calc Result Adv (d.c) •.• ,.,., 567.00

G.I. Paper AIrplane CONt ••••••• $ca11
JK lasser's Income Tax

guide •••••••••••••••••••• $39.95
Kermit'. Story Maker $19.95
NY Times Crossword Punle

Vol. 1 or 2 $14.95
Spy Hunter ••••••••••.•••••. 531.95
SlIr Trek·Kobayashl alt •••••• $29.95
Typing Tutor m 529.95

Font Master II •. , .• ", .•..... $34.95
Wordpro 64 53&.95
Spellpro 64".. . ..532.95
Wordpro 3 ... 164. . $19.95
Fleet System II, $Call
Papercll.p •.•...••........... $37.95
Paperclip wispelipaclc •••••••• 549.95
Mirage Professional WP •••••• 53&.95
TriO., ......•...•.•••••••••••• $ca11
Kid Pro Oyo •••••••••••••••• 532.95

CUI Throats. . 522.95
Deadline .••••••••• 525.95
Enchanter ....•...•••••••••• 525.95
Hitchhiker', Guide ••••••••••• $22.95
Infidel .......••••••••••••••• $29.95
lnvislclues .••••••••••••••••• , 58.95
Planellall ..••••••••••••• , •• , $25.95
Sorcerer.••••••••••••••••••• $29.95
Spellbreaker .•.•... ,. "."., $29.95
Suspect ••••••••••••• , ••• ". $29.95
Wlsnbringer. $25.95
Witness ••• ", •• , _.$25.95
ZOr1( I ••••••••••.•.••••.•••• $22.95
ZOOt 11 •••••••••..•••••••••• 526.95
Zork 111.", $26.95

[UCTRONIC ARTS
\11 I 'I "Ill \', I HI', \11

1,1 111' fJI \11 I' "., I

Baron. , , ......••..••.•••..• $24.95
Millionaire $24.95
Tycoon, , . ,. . 524.95

AlcaZar... .. $19.95
BMowed Time $19.95
Computer Flrewor1ts
celebration $19.95
Countdown to shutdown S19.95
Fast Tracks Slot car Con.I $19.95
Garry Kltchan'. Gamemaker •• 524.95
Great Arner RR $22.95
Hack.r $19.95
Unle Comput.' People ••••••• $24.95
Master 01 Lamps.. ...$19.95
Mlndshadow ......•••••••••• $19.95
Pitfall II: loIt Cavem,•••••••• $19.95
Space ShutUe .•••••••••••••• $19.95

RGBI/COMPOSITE
MONITORS

Magnavox 8562 ... $CALl
2 year warranty. all cables 10
128 included. Monochrome
mode available at llick 01 switch
Thompson Monitor $274.95
4 modes of operallOfl. All cables
to 128 Included.

Hhchhlker'a guide ••••••••••• $22.95
F·15 Strike Eagle., •••••••••. 521.95
Karateka ........ $19.95
Kung Fu (SplMaker} ••••••••••• $ca11
Flight Simulator 11•••••••••••• 532,95
FS II SCenery disks •••••••••• $15.95
Jet . .$29.95
Mlcroleagu8 Baseball •••••••• 527,95
Mlcroleague ~n8ral manager

dllll ,., _, $27.95
Mictol.aguB 1985 teams ••••• $15.95
HobbIl • , , 5call
Svgon lit $37.95
Murder by the Oozen .•••••.• $24.95

INFORMATION AND
PA ORDERS 814·234·2236
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ISUBSCRIBE TO AHOY!I
I 0 Twelve Issues for $19.95 ($26.95 Canada and elsewhere) I

I
I 0 Twenty-four Issues for $37.95 ($49.95 Canada and elsewhere) II
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I Address II I
I City State Zip I
I Send coupon or facsimile to: I
I ION INTERNATIONAL INC. I
I 45 West 34th Street, Room 407, New York, NY 10001 I
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D-

levels. Move the joystick (Port 2) left or right to choose
the level and press the fire bulton to start the game.

You will then see seven red pop cans on the screen.
The computer wit! pick six of them and shake them. The
computer always shakes them at the same speed. Remem­
ber which can was nor shaken.

Now comes the hard part. The computer will shuffle
the cans about 15 times. The lower the level, the slower
the speed. Level II is truly for the super eye. Once the
shuffling is completed, you move the flashing can to the
correct can. Press the fi.re bulton to choose the can. If
you are right, it makes a certain noise. If not, the can
sprays out the pop. You get three attempts per game. My
highest score is 2590. 0

SEE PROGRAM LISTING ON PAGE 103

Super Graphix
You
Asked
For
It
Here
It Is! ! !

Super Graphix
_... .. xc«:c;

[
Tr -=--: .. ·,
-, (::==::;",;:.--

Suggested list $99.95 • Includes Lifetime Warranty

A;O:=i;O:=~, Ino./3010 Arnold Rd.1 Salina, KS 674011913·827·0685
Reader Service _No. 246

GRAPHICS and FONTS plus an 8K BUFFER for the ultimate In performance and
speed. The XETEC Super Graphlx Interface for Commodore Computers now
offers a new high In technology with these features:

• BK Buffer Standard • Capable of Storing 2 Additional Fonts
• 10 Printing Modes • Correct GraphicslText Aspect Ratio for
• 3 Internal Screen Dumps all Major Printers
• Extensive Command Channet • B Active Switches with Changes
• Reset Button to Halt Printing Conslanlly Monitored

from Buller • Internal Fonts Support Super-script,
• Switch Settings on Label for Sub-,SCrlpt, U;derlinlng, Bold-face and

Quick Reference ChOIce of 9 Itches

• Correspondence Quality Font BuHHn

SHAKER For the (-64

R emember that can game with the three pea­
nut shells and the peanut that never seemed
to be under the shell you picked? Now you
get to try your luck again. Only this time,

there are seven cans of pop, six of which are shaken up.
You must pick the correct one or else you get to drink
pop the hard way!

In order to enter the program, use Flankspeed (page 85)
to help spot typing errors. Use a starting address of $COOO
and an ending address of $C878. Once it is entered, you
can LOAD it (,8,1 or ,1,1) and start it by typing SYS49152
< RETURN>. The title screen will be displayed.

When starting the game, you get to choose your starting
level (1-5). You will not be penalized for starting on a higher
level. In fuct, you get extra points for starting on higher

IlIIOY
PR_1lAMS WANTID

Ahoy! is constantly in search of the
best Commodore programs being written
today. And we're proud of our record a
success at finding them and presenting
them to you.

Please keep our chests bursling with
pride, and our pages bursting with the
finest game, utility, and productivity pro­
grams available on newsstands today.

Send your original efforts to Ahoy!
Program Submissions Dept., Ion Inler­
national Inc., 45 West 34th Street-Suite
407, New York, NY 10001. Submissions
should be on disk and accompanied by
a primout and an introductory article, as
well as a self-addressed return envelope
with sufficienl postage affixed.

Oh-what's in it for you? Cold, hard
cash, paid upon acceptance. You'll find
that as some other Commodore maga­
zines have lowered their rates, ours have
gone up. And unlike some other publi­
cations that buy all rights, Ahoy! buys
rights for one year only-after which time
ownership of your progrdm reverts to you.
You'll also receive royalties based on the
sale ofour monthly program disk/casselle.

Your date with destiny awaits. Show
us and your tellow Ahoy! readers what
ou can do!



FOR
COMMODORE
128 AND
C-64 OWNERS
OIILY:

This is just a few
olthe 200 + bargains from
the newest andbiggestSkyles cat­
alog, hot offthe press.

We know you'll want this page, in its full
spfendor, and the otherpages overflowing with over
200 bargains in peripherals, software, and books that will
hlake your Commodore 128 orC-64 computer even nicer to live with.

So, if we missedsending you your very own copy within the last
few weeks, call us all.lJOOI227-9998, unless you live in California,
in which case call1-415196S-173S.

Ae.cser Service No. 2M

From
Skyles

Eleelrie
Walts, the
oldest and

largestprofes-
sionals in the

business.

Skyles Electric Works
231 E South Whisman Road

Mountain View, CA 94041
(415)965-1735
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Ultima m: bigger than precursors.
READER SERVICE NO. 230

Ultima IV: honesty is best policy.
READER SERVICE NO. 231

if you don't want to deface it.
Dungeons and towers are the ex­

ceptions to the "no map" rule. Map
each square carefully, or you could
end up running around in circles, re­
peatedly stumbling into the same
trnps or missing secret doors that lead
to the heart of the dungeon. Hint: it
isn't necessary to explore towers or
dungeons to win Ultima ll. If you
don't need the money, don't waste
your time or hit points.

Never, but never, leave the game
running while you get up to answer
the phone. Your character could eas­
ily starve or be attacked and killed
in your absence. Use the Z command,
which suspends all game activity.

AHOY! 47
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es, or cities, and write down what you
learn. This is the only way to solve
the adventure. It's a good idea to
make lists of the residents of towns
and villages. This way, you'll know
where to find them.

Lord British is the final arbiter of
life and death in the Ultima realms.
The game often starts a player a mere
stone's throw from his castle. Visit the
monarch often to get the benefit of
the extrn levels and/or hit points the
character earns as quickly as possible.

Carry lots of food, as much as the
character can afford. The absolute
minimum amount is about 200 units,
enough to stave off starvation during
a coast-to-coast hike, even if the par­
ty gets lost briefly. Keys, torches, and
gems also come in handy, so stock
up at the local Thieves' Guild.

If you think you've seen every lo­
cation in a town, village, or dungeon
level, peer at a gem just to be sure.
Lord British can be devious, and he
often hides vital areas or characters
just out of sight. Gems are especiaUy
useful in dungeons, where they can
find secret doors, treasure chests,
stones, and other goodies.

Know the Neighborftoocl
Unlike many other adventure

games, Ultima's scenarios require lit­
tle real mapping. After a few treks,
most players will be familiar enough
with the map to recognize landmarks.
Of course, the cloth maps enclosed
with each game belp a lot, so remem­
ber to decipher the hieroglyphs. They
can point the way towards specific
places or solutions that would take a
long time to figure out on your own.
Make a note of any location not
flagged on the cloth map. Use pins

By Tracie '01 liLan HI....

The Road to Success
Each title differs from the others

in the series, but there are certain uni­
versal Ultima strntegies that can help
even novices avoid pitfalls and pain­
ful deaths.

The most important tools a gamer
needs to solve any of the scenarios
are a notebook, a pad of large-grid
graph paper, and a pen. Transact with
everyone you meet in towns, villag-

MEnlNG THE
ULTIMA CHALLENGE

Hundreds of thousands of gamers
have stayed up late trying to unravel
its secrets since the first installment
of the Ultima series made its debut
in 1980. Each title is more convolu­
ted than the last, and the gamer gen­
erally begins with a weak character
who is totally ignorant of the sur­
rowxIings or the true goal of the quest.

Richard "Lord British" Garriott's
creation, unlike most of the adven­
tures of the time, derives much of its
play value from its role-playing as­
pects. A character develops an indi­
vidual personality as the computer­
ist makes discoveries about the land
and battles the creatures of darkness
to earn experience points.

Those familiar with non-electron­
ic role-playing games will immedi­
ately recognize the pattern and slip
into the Ultima universe. Newcom­
ers will have to study this Horatio AJ­
gerish view of life in which the goal
is to tum a weak persona into a pow­
erful one.

The only scenario which hasn't stood
the test of time is Ultima I. It hasn't
lasted weU mostly because of its prim­
itive graphics and relative simplicity.
While the original is stiU a great col­
lector's item, this article deals with
winning the foUow-up scenarios.

How to Find Fa_ and FortuH
in Lord BrItIsh's World



World's Greatest Baseball Game and Computer Baseball are two ex­
amples of games allowing managers to match teams of different eras.
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In Search of Perfection
In Ultima Iv, players must behave

like heroes to make any progress.
Stealing is possible, for example, but
criminality sets the character hack so
fur that it really isn' worth the trouble.

Among the actions that will ad­
vance characters quickly: "tipping"
healers 100400 hit points; sparing
non-evil creatures; and dealing hon­
estly with all non-player characters.
Actions which will retard character
growth include: stealing anything

Ultimate goal
of Ultima IV players.

The "exotics" townies sometimes
mentioned are not some sort of
strange new spells. They are annor
of the highest quality. "Exotics" are
not located on the mainland.

PLAY IT AGAIN,
CASEY
By Arnie Katz

phase of the moon.
Keep track of everything people

say, and the order in which they say
it. Write down comments verbatim,
because the party may be required to
do something in a particular sequence
later in the game.

Use the "Appar Unem" spell to
open chests whenever possible. No
character has to die a miserable, poi­
soned death. If anyone in the party
is poisoned, run, don't walk, to the
nearest Healer.

Make sure each character carries
a reasonably equal distribution of
food into dungeons. That way, if
gremlins steal food from any one per­
son, other characters will have
enough to compensate for awhile.

In Ultima III and Iv, always have
a few characters readily armed with
missile weapons. It's the only way to
beat certain monsters, especially sea­
faring and poisonous types. Position
archers behind swordsmen, so both
can attack.

Exodus or Bust
Ultima m is much bigger and more

complicated than its predecessors. Up
to four individual characters join forc­
es against evil. A character's race and
class influences his or her attributes,
so read the section on creating char­
acters carefully before generating a
party. For example, dwarves make
lousy magic users.

This game requires players to go
through a pseudo-death sequence to
find a hidden area. While it may be
too painful to imagine, allow events
to take their course, and you could
just be pleasantly surprised.

The Moon Gates instantly teleport
the party from one place to another,
sometimes landing the group in an
otherwise inaccessible spot. Experi­
ment with the Gates and write down
which Gates lead where during each

48 AHOYI

Seaell of Ulti",. II
This scenario pits a single player

against all the forces of Minax the
Enchantress, who's wreaking havoc

. on the land in revenge for the destruc­
tion of her lover in the first episode.
The player's first priority is to find
and master the Ttme Doors, the now­
you-see-em, now-you-don't portals
which appear according to the phase
of the moons.

Besides talking to the local towns­
folk, try bribing people, especially
hotel clerks. There's a lot more hap­
pening than meets the eye. Most play­
ers will have to travel to each time
period more than once.

Try taking different technologies
through time doors. But make sure
you know where you're going before
taking the rocket ship into space.
Aimlessly wandering around the uni­
verse often proves futal. Once sure of
the destination planet's coordinates,
and those for the landing strip back
home, explore a few out-of-the-way
planets just to see what they contain.

I
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from anybody; stirring up trouble in
towns; habitual lying; and running
away from a lot of battles.

Go after the 'rune and mantra in
Jhelom as soon as possible. Actual­
ly fmding what you need might re­
quire bad enough behavior to lose
you partial avatar points.

The way the gamer answers the
gypsy lOrtune tellers questions shapes
the character's starting position. If
you're not happy with the character
you begin with, for example, the best
way to cut frustration is to start over
from scratch.

Thlk to Hawkwind often, since only
he can tell you how much progress
you're making. Try to elicit some sort
of question from every character you
meet. Ifsomeone hasn't asked a ques­
tion, you probably didn't have a deep
enough conversation with them.

Hole up and camp often. It's the
best and cheapest way to regenerate
lost hit points (unless you happen to
be close to Lord British's castle, in
which case inquiring about his health
will restore everyone to full HPs). If
the computer tells you that resting has
had no effect, it's lying. Characters
might not have any hit points re­
stored, but their magic points always
return to full strength after a nap.

Never press "0" when asked how
many rounds you want to meditate at
a temple. Not only will the meditat-

Getting the Most
out of Computerized
Statistical
Basetiall Games

Shortstop Ernie Banks lungs into
the hole! He spears the ball and, in
one fluid motion, shovels it to Rog­
ers HornsbY at second base. The Ra­
jah steps on second as WLllie Mays
slides into the bag to try to break up
the double play. HornsbY pegs to first,
where Don Mattingly stretches out to
catch the ball a split second before
Babe Ruth can touch fmt base. The
St. Louis Aliens, masters of the Roy­
al Amateur Micro Baseball League
Organization (RAMBO), trot off the
field with another victory.

ing last almost forever, but you stand
a good chance of losing aval!lr points
ifyou stop prematurely. It takes quite
a while to earn them back.

Mix up plenty of spells before en­
tering dungeon rooms. Once engaged
in battle, you can't concoct a handy
fireball. The dungeons all connect at
the bottom, so you can locate out-of­
the-way dungeons by going all the
way to the eighth level and walking
through an altar room. You'll enter
a different dungeon. To see exactly
where the dungeon is on the terrain
map, cast an "X-it" spell.

The ideal party has eight charac­
ters, one from each class. Potential
party members can be fourld in the
towns which represent their charac­
ter classes.

If you IciII a monster from a boat,
it doesn't leave a chest of gold and
no party member earns experience
points. You don't have to kill every
monster in an attacking party to earn
financial reward, though. Forcing
them to retreat earns a chest.

The phases of the moons are im­
portant when hunting mandrake and
nightshade. Look for these most pow­
erful reagents when the moons are
dark. Moons continue to cycle while
you mix reagents or hit "Z" (pause).
If you're waiting for a moon gate or
the right phase of the moon, use ei­
ther of these methods to wait for the

There's only one way superstars of
different eras and teams could play
on the same field: a statistical base­
ball game. Statistical baseball em­
ploys mathematical models which
represent the performance of actual
players of the present and past. These
models plug into algorithms which
express the interrelationships among
players in each specific situation.

The result of all this high-powered
arithmetic is that statistically based
baseball simulations replicate the real
sport so that gamers can enjoy the vi­
carious challenge of making the same
decisions that perplex Major League
managers, coaches, and general man­
agers. In other words, if you have
Wade Boggs, he will hit, throw, run,

INTERTAINMINT
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perfect moment. That way, you won't
have to battle marauding monsters.

Final Advice
It may be hard to believe while

you're banging your head against the
monitor screen in frustration, but ev­
erything in each Ultima game has a
solution hidden somewhere. If talking
doesn't immediately provide a clue,
try it again! Local gossip is the key
to winning.

Origin Systems, creators of Ultima
IJI and Ultima IY, inarket their own
hint booklets. They provide no out­
right answers, only phrases to jog
players' imaginations and nudge them
towards solutions. The hint books are
available directly from Origin for
$12.95 each. Players who need even
more help can call the company di­
rect and get straight answers from
Origin's friendly, knowledgeable
staff. .

Unfortunately, Sierra, publisher of
Ultimn I and II, doesn't offer the same
support. Fortunately, there are a va­
riety of good adventure game books
on the market that offer complete s0­

lutions.
Happy orc hunting! And remember,

in the Ultima universe, only the
strongest strategists survive.

Origin Syste1l)s, 340 Harvey Rd.,
Manchester, NH 03103 (phone: 603­
644-3360). -Tracie Forman Hines

and field for your team the same way
he does for the Boston Red Sox.

Non-electronic statistical games,
popular since the early 1950s, have
spawned a hobby group which in­
cludes hundreds of plaY-bY-mail and
face-to-face leagues and hundreds of
thousands of devoted players. The
computer has proved to be a real bo­
nanza for armchair managers, elim­
inating the need to roll dice t6 gen­
erate random numbers and consult
mountains of charts on every play.

Commodore owners can choose
from among lOur different statistical
baseball titles: Computer Baseball
(Strategic Simulations), World's
Greatest Baseball Game (Epyx), Sca­
tis-Pro Baseball (Avalon Hill), and

AHOY! 49



cc
tic

o
pc
Ia;
tb

according to the guidelines.
Since this system is less than ideal,

many computer baseball fans choose
to join face-to-face circuits. Groups
which have access to a computer room
often meet one to four times per month
to play one series each. Leagues with­
out such facilities generally require the
manager of the road tearn to travel to
the home manager's computer to play
a three or four game series.

Finding managers is a cinch. Most
computer stores will post a small ad
on the wall. Other good places to let
the world know about your league are
school, office, or supermarket bul­
letin boards. And you might give the
local users group or BBS a whirl, too.

Though quite a few leagues utilize
stock teams, altemati", formats allow
the participants to show their ability
as general managers as well as field
generals. The most popular is the
draft league. Each manager picks the
team of his or her dreams from a pool
of eligible free agents. Generally, the
ballplayers are updated after each
real-life season to reflect their new
level of performance, and league
teams can retain the rights to a play­
er from season to season.

choices, because they penni! easy trading
of players between 1e4JDS. On me olher
hand, if full-season replays are the goal,
StaJis-Pro offers the biggest selection of
complete past year.;.

The accompanying chan rates the four
titles cunently on the market in key
areas.

Micro League Computer Statis-Pro World's Greatest
Basebllli Basebllli Baseball Baseball Game ~

Statistical "
Accuracy *••• ***** **** ••• h

y

Selection of
Full Seasons •• **** ••• •• F
Selection of •
Old-Time Teams **** ***** •• •• h

Graphics ***** •• •• ****
p
S

Excitement Level •**.* ••• ••• ••• h

Strategic Scope **** **** ••• n

----Documentation ••• *.**. ***. ••• n

Overall Rating • *** ••• ••• •• d
b

RATING THE STATISflCAL BASEBALL GAMES

od entirely too much work. For most,
simply trying to use players in a more
or less realistic fashion is close enough.
The statistics won't match the real ma­
jor league totals exactly, but they'll be
close enough to provide a frame of ref­
erence and points of comparison.

Another approach, good for solo
play or as a day-long diversion at a
summer barbeque, is a tournament.
Let each competitor pick a team from
a particular season, draw up an elim­
ination ladder, and play toward a
championship. An eight-team tolimey
requires just seven games-about
four hours-to pick a winner. Con­
structing a tournament employing fa­
moult-teams of the past is an excit­
ing variation.

Many feel leagues provide the ul­
timate in stat replay baseball pleasure.
Their seasons frequently extend
through the winter, giving baseball
zealots something to do when the
only hardball news involves arbitra­
tion hearings.

Computerists who can't fmd local
competition can join a mail loop. The
manager of the visiting team in each
series sends instructions to the bome
manager, who plays out the contest

All lOur of the progmms 011 the mar­
ket are fun to play and gi", would-be
managers a chance to strut their stuff.
For the dedicared armchair manager,
however, all disks are not creared equaJ.

For iDSllUlCe, if a draft league is your
heart's desire, Micro League Baseball
and Co Uler Baseball are the best

Micro League Baseball (Micro
League Sports Association). All are
easy to learn and reasonably enter­
taining, and all have sufficient statis­
tical accuracy to serve the needs of
Walter Milly-type managers. (See the
chart on page for a comparison
of these programs.)

Paths to Diamond Glory
Matching your favorite team

against its principal divisional rival,
the league titlist, or the world cham­
pion is usually the first thing a new
stat replay gamer tries. It's always fun
to see if one's strategizing could re­
verse the outcome of that crucial
game or key series, but lovers of
baseball simulations have come up
with several other ways to have fun
with such programs.

One choice, an especially good ooe
for those wbo generally play solitaire,
is an extended replay. Many find this
activity very satisfying. It allows for
direct comparison between actual
performance and statistics produced
with the game, and it gives the elec­
tronic skipper a chance to chang!
sports history.

Although the truly ambitious may
elect to restage an entire Major
League season, using the disks which
the publishers of all baseball pro­
grams sell for this purpose, this is a
major undertaking. A full year's
schedule consists of more than 2,100
individual games, and that's over
1,200 hours of actual playing time.

A beller choice for most compu­
terists is a replay of one team's sea­
son. It's something even a time-pres­
sured manager can complete in a rea­
sonable period of time, and it neatly
avoids the boredom of replaying con­
tests between unfamiliar or unappe­
tizing teams.

How exacting to make the replay
is a maller of personal choice. Pur­
ists consult back issues of The SpOTt­
ing News or the daily newspaper to
determine the exact line-ups used in
each game. This generates the most
lifelike statistics, and makes it easy
to compare the computerist's achieve­
ments with those of real managers.

Truthfully, most fans of computer
baseball will find this rigorous meth-
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combat. There are seven possible rac­
es, including human.

Each character is rated (3-18) in
five separate traits: strength, intelli­
gence, dexterity, constitution, and
luck. A high intelligence helps a
mage progress faster and do more at
each stage, while high dexterity may
give a Warrior the advantage of strik­
ing the first blow in battle.

There are II possible professions,
each of which has a unique set of ad­
vantages. While a Warrior or Paladin
leads ilie way in armed combat,
Bards have a selection of songs which
provide magical aid, and Rogues can
hide in the shadows and disarm po­
tentially lethal traps.

Magic-users are subdivided into
four distinct classes. Conjurers deal
in the creation and manifestation of
real things, such as fire. Magicians
can affect physical objects and do
such things as enchant swords and
make walls disappear. Sorcerers cre­
ate magical illusions, a talent so pow­
erful that only experienced charac-

THE BARD'S TALE
Electronic Arts
Commodore 64
Disk; $39.95

Things are ronen in the once­
peaceful town of Skara Brae. Man­
gar, an evil wizard, has the place in
his power, and only a collection of
the most powerful heroes and hero­
ines can free Skara Brae from his
devilish enchantments.

The BartH Tale, billed as the first
in a series of role-playing games
called "ThIes of the Unknown; chron­
icles the assault on Mangar and his
minions. The computerist generates
characters, forms them into adventur­
ing parties, and challenges the mon­
ster-filled town and the even deadli­
er dungeons beneath it.

The specific goal in The Barri's Tale
is to find Mangar and compel him to
release Skara Brae and its citizens
from his thrall. Beyond this, however,
the program's wide-open construction
gives it more depth and, consequent­
ly, greater replayability than adven­
tures which are tightly tied to a cen­
tral plot.

The path to Mangar is not linear.
There are no clues to gather and puz­
zles to solve as such, though Skara
Brae does have its share of myster­
ies. Before the gamer can confront
the arch-mage, it is necessary to de­
velop characters powerful enough to
penetrate the hordes of crazed crea­
tures which protect the villain.

As in such non-electronic role­
playing games as "Dungeons & Dra­
gons," characters begin life in The
Bard's Tale in a virtually powerless
state. Contact with some of Skara
Brae's scarier residents often sends
such low-level stalwarts to early
graves. Characters increase their
powers and abilities by gaining ex­
perience and finding useful magical
items. Experience comes primarily
from fighting and defeating hostile
parties of monsters, and there's no
shortage of opportunity for such en­
counters in The Bard's Tale.

The race and class of a character
have a major impact on the con­
struct's abilities. And elf, for exam­
ple, does bener than a human as a
magic-user, while a dwarf excels in

Boob for Stat Fans
The ruling axiom of statistical

baseball simulations is that the bel­
ter you know the players, the better
you will manage them. Watching
and listening to actual games pro­
vides a lot of guidance about actu­
al strategy, but reading is often the
best way to get the big picture.

The annuals published by Street &
Smith and The Sporting News provide
excellent summaries of the previous
season, along with pertinent statistics.
Daily newspapers, such as USA To­
day, and the weekly Sporting News do
the same for the season in progress.

A trio of quality paperbacks, issued
annually, provide more sophisticated
analysis for connoisseurs:

The Bill James &seba/l AbstrtJCt
(Ballantine Books) features exhaustive
commentary by America's leading
baseball scientist. It critiques every
team and is loaded with unique stud­
ies and observations which genuinely
illuminate the spon.

The Elias &seba/I Analyst (Collier
Brooks) is produced by baseball's
most prestigious statistical service. It
bas every number you could possibly
want or need.

The Scouting Report (Harper &
Row) is an annual which exhaustively
rales every major league pitcher and
hiner. This is particularly useful for
players of Micro League &seball,
since it provides information which
helps select the righl pitches for each
mouodsman 10 throw.

Of course, there are many, many
more books and magazines devoted to
the spon. These, however, form the
basis ofa stat game filn's basic library.

Some leagues are quite elaborate.
The Royal Amateur Micro Baseball
Organization, an eigbt-team aggrega­
tion based in New York City, has a
weekly bulletin, monthly statistical
report, a league championship par­
ty, and even a yearbook. Obviously,
these are frills which can be custom­
ized to each group's wants.

Whatever way you choose to play,
computer statistical baseball simula­
tions can provide hOlm, or even years,
of mental stimulation and pulse­
pounding entertainment. And who
knows? You may be the architect of
the next computer baseball dynasty!
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ters can qualify for the profession.
WIZards summon supernatural pow­
ers. Although an adventuring party
is basically limited to six members,
a WIZard can add a seventh in the
form of an imp, undead creature, or
powerful demon.

The magic system is based on spell
points. Each spell has a cost, and a
mage can cast the ones he or she
knows as many times as desired un­
til spell points are exhausted. Unlike
some other contests of this type, the
points regenerate during the course
of an adventure, so garners "Un't find
it necessary to hoard their magic
power for emergencies.

The armchair adventurer controls
a party with the keyboard. The 1-J­
K-L grouping governs movements,
while other commands pennit char­
acters to take or drop objects, attack
or defend, and perform other simi­
lar activities.

The self-prompting combat system
is silky smooth. When a party meets

THE PUZZLE GENERATOR

THE PUZZLE GENERATOR I' a complete Criss­
CrOIS and Word-Search Puzzle development sys­
tem lot your Commodore 64 and 128 (m. 64 mode)
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words;: 81,1I11-,n word c,118go,," Include Radiant.
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Geographv. Good Book. General Inlerest and
more: Word edrtor enables users 10 create special
100erest puzzles from any Iisl of words, including
mOSI foreign languages; Works With any printer
(reqUIred); Puzzles, Answers, and Word uSts Ihat
you creale can be saved on diskette; Menu doven
101 easy operatIon, and much more. Armed With
these fealures THE PUZZLE GENERATOR trans­
forms the worlds number one compuler InlO lhe
NEW K,ng of Puzzlesl

THE PUZZLE GENERATOR IS a program that Wilt
enhance anyones education and IS now being
used tn many schools throughoul Ihe USA.

PRICE 534.95

Oata DIsk for above With over 100 addl1lonal word
categones (nO( reqUlredl. PRICE $1000

30 DAY MONEY BACK GUARANTEE
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some monsters and decides to fight,
the program asks what each charac­
ter intends to do in that round of the
battle. The possible choices are listed
as a menu, and the computerist sim­
ply pushes the appropriate key to
make a selection. When all party or­
ders are confirmed, the screen reports
how each hero and creature actually
fared.

The adventure gamer views the ac­
tion in first-person perspective. The
buildings and monsters are depicted
in reasonably detailed color drawings,
and there are deft bits of animation.
The title sequence, which shows a
bard singing a song of heroes in a tav­
ern, is especially attractive.

There isn't a lot of sound for a
game whose title contains the "Urd
"Bard", but the simple melodies are
a welcome bonus after hundreds of
mute quest programs.

If The Bard's TaLe has a fault, it's
that designer Mike Cranford and In­
terplay Productions have embraced
the rigorous approach of many non­
electronic role-playing canlpaigns a
little too enthusiastically. The lives of
characters are breathtakingly fragile,
and it takes a long time to guide a
character to a high level of power.

Although the documentation pro­
vides lucid information about every
ganle-system and the overall routine
of play, many aspects are deliberate­
ly left vague so that players must
learn from experience. All too fre­
quently, such knowledge is gained
only at the cost of several characters'
hides.

Comparison with the great role­
playing computer titles of the past,
especially Wizmury, is inevitable. 71ie
Bard's Tale is five years newer than
Woodhead and Greenberg's classic.
and benefits from numerous improve­
ments 10 hardware and software
which have occurred since 1981.

If you're hunting for easy victor­
ies and mindless bashing, look else­
where. But if you like an intense
mental challenge of a deadly and
beautiful fantasy world, then The
Bard's Tale is a perfect choice.

Electronic Arts, Z755 Campus
Drive, San Francisco, CA 94403
(phone: 415-571-7171). -Arnie Katz

HERO OF THE GOLDEN TALISMAN
Mastertronic
Commodore 64
Disk; $9.99

Mastertronic's line of bargain­
priced software frequently furnishe
the best evidence of the difference in
temperament between British compu­
ter gamers and their Colonial cousins.

Americans prefer their action
games heavily spiced with strategy.
The British market, dominated by
young teenage male players, favors
animated action games full of rooms
and treasures which test reflexes to
the utmost.

Despite the inappropriate cover an,
which shows a private eye knocking
out a thug, this is a straightforward
action-adventure with fue-breathing
dragons, evil wizards, and the seem­
ingly inevitable magic talisman. The
computerist must recover all five
pieces of this amazing anifact while
a swarm of electric butterflies makes
existence precarious.

The documentation, several cuts
above Mastertronic's previous stan­
dard, segments the dungeon into an
alphanumeric grid. The instruction
booklet actually lists every object in
the ganle, where it can be found, and
the sequence in which they must be
collected. Unfortunately, it i n't much
fun playing this type of ganle with an
open booklet in front of you, and
most players will be able to "Urk out
the proper order of activities on their
own.

On the other hand, most users
would probably appreciate help in
figuring out how to utilize objects
once they are acquired. The only ref­
erence to using the spacebar to acti­
vate objects is found in small type on
the back of the package. Such an im­
ponant detail should be mentioned
more prominently.

Some explanation of the ratings
displayed on the screen would have
been a good idea, too. "STR" and
-AIR" are fairly obvious labels. but
what is -SC?

The graphics are quite nice. espe­
cially the figure animation of the
player's on creen character. When he
dives into the water, for example. the
little adventurer tucks himself into a
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Quake: an ingenious control scheme.
READER SERVICE NO. 233

The GooDies is good enough for us.
READER SERVICE NO. 234
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ing that Mindscape could have pro­
duced such a large booklet that ex­
plains so little. The l6-page rulebook
teases the player with allusions to
capturing a renegade computer in­
stead of blowing it to atoms, but nev­
er discusses the mechanics of doing
so. There is nothing in the rulebook
to explain the tremendously compli­
cated steering system, and accessing
the repair mode is a prolonged exer­
cise in frustration.

Far more serious, however, is the
lack of correspondence between
game and instruc#ons. The icon rep­
resenting the plasma shield, fur ex­
ample, is printed upside down in the
documentation, rendering it unrecog­
nizable. A game as sophisticated and
complex as Quake Minus One must
be fully explained.

Documentation aside, Quake Mi­
nus One is a masterpiece. It possess­
es all the shoot-em-up "juice" any joy­
stick commando could want.

Mindscape, 3444 Dundee Rd.,
Northbrook, IT.. 60062 (phone: 312­
480-7667). - Bill IWnlcel

THE GOONIES
Dnuoft
ConIIIlCMIort 64
DIIk; $29.95

Several years ago, the entertain-

.O'TWA.I.ICTION
undersea complex. Drawing energy
from the ,planet's core; TItan feeds
power to a totally dependent high-tech
world.

A metaphorical monkey wrench is
flung into the gears when the Robot
Liberation Front stages a terrorist raid
on TItan. As the game begins, the
RLF has sabotaged the station's com­
puters, threatening a massive earth­
quake.

The government techies strike back,
and retake the Hermes, one of the
five computers which run TItan. Us­
ing Hermes' armed mobile units, the
player must capture or destroy the
other four computers.

The tactical display is the player's
\ink to Hermes. The top half of the
screen is devoted to the view screen,
while the bottom contains a collec­
tion of gauges, clocks, and indicators.

The joystick-driven control scheme
is quite ingenious. The player toggles
from mode to mode simply by mov­
ing the cursor to the appropriate icon.
Certain icons trigger entire sub­
modes (Thrust, Static, Weapons,
Junction, Repair, Command, and
Emergency Command), which can
then be accessed.

The tactical display includes' a pre­
cise "you-are-here" map of the many
roads and junctions comprising the
TItan complex. Black dots indicate
the RLF has control of the junction,
while those under the player's sway
are shown in white.

\\\:apons include mines, torpedoes,
lasers, missile pods, fireball guns,
ionic blasters, and two kinds of
shields. Some of these weapons de­
stroy, while others simply disable. Ef­
fective weapon selection requires
considerable study and practice.

The player switches control from
mobile unit to mobile unit in a fran­
tic effort to rellIke junctions and reach
the RLF-controlled computers: Zeus,
Poseidon, Vulcan, and Ares, all of
which. are, of course, similarly
equipped.

The graphics are excellent. Each
structure is carefully rendered so that
its shape is instantly recognizable by
the computerist.

The game's documentation is pa­
thetically inadequate. It is astonish-

Hero: nice graphics, moddening audio.
READER SERVICE NO. 232

protective ball to cushion the impact.
The audio, alas, is positively mad­
dening. Although no mention is made
of it in the instructions, a siren was
constantly going off during play.
Clicking the action button generally
stopped it, but seconds later it was
wailing away again. If designers in­
sist on placing horns, whistles, and
sirens in their games, their use should
be minimal. It's even better if the doc­
umentation explains the significance
of all the nerve-frazzling noise.

The most important element in this
type of program is the play-action,
and it's much too tight in Hero ofthe
Golden 7hlisman. The character fre.­
quently double-jumps on a single
push of the button, and invariably
slips off rocks when he starts to jump
too close to the edge.

Hero of the Golden Talisman has
some appeal fur young action garners,
but more mature ones will probably
find other programs less frustrating
and more stimulating,

Mastertronic, 7311-B Grove Rd.,
Frederick, MD 2liUl (phone: 800­
368-9900). - Bill IWnlcel

QUAKE MINUS ONE
MInUcape
Co_adDrt 64
DIIk; $29.95

Oil up the joysticks, computerists,
this is one heavy duty entertainment
program. Warren Foulkes and Mike
Singleton's Quake Minus One is a
great action-strategy contest with
wonderful graphics and an excellent
control system to make it all work.

The near-future plot centers on the
TItan power station, a computer-run

g
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ment software industry went bonkers
over movie licenses. Computer game
publishers acquired good and bad
ideas alike in a mindless quest for
success by association.

Unfortunately, the software com­
panies concentrated their time and
energy pursuing "hot tie-ins," and not
enough on turning such licenses into
computer programs. Some promising
movie properties became dreadful
games as a result of slipshod execu­
tion, while the concepts for others
should never have escaped the brain­
stonning sessions. Most of these re­
leases shared a common bond: abys­
mal fu.ilure.

In the wake of jokes about com­
putergame versions of such unlikely
movies as Kramer vs. Kramer and
The Marathon Man, the software in­
dustry pulled back its singed fingers
and VI:M'ed to forget the world of film.

As everyone knows, there are fush­
ion cycles in computer software as in
most other aspects of popular culture.
Recently, several companies have be­
gun rethinking that posture. Activi­
sion's success with Ghostbusters and
Simon & Schuster's Star Trek have
shown that the right property, crea­
tively handled, can be both aestheti­
cally and commercially viable.

The publisher which has enjoyed
the most consistent success, albeit on
a somewhat more modest scale than
the previously cited examples, is
Datasoft. The icebreaker was Bruce
Lee, a multiscreen action-strategy
contest. Conan the Barbarian and
Zorro, both in the same style but with
even more mental challenge, have fol­
lowed up on this initial success.

The Goonies, one of the first titles
released since the company's manage­
ment shakeup, represents a new wrin­
kle on that established formula. Play­
ers journey through eight screens, fol­
lowing the plot of the movie to a mult.
There's even a sequence involving an
octopus which was cut from the film.

Each playfield is an action puzzle.
The player must deduce which on­
screen object goes where, and then
employ two onscreen goonies to per­
form the appropriate action.

The first scenario takes place at the
home of the infamous Fratellis, the

S4 AHOYI

villains of the piece. Both goonies
must escape to the caverns under­
neath the old place, while avoiding
the ever-present Marna Fratelli. A
quick look at the doll house-style cut­
away shows a printing press in the at­
tic, a chair on the top floor, and a wa­
ter cooler and fireplace on the main
level. The user toggles back and forth
between the two goonies by hitting
the action button. The gamer must
get one goonie to move the chair un­
der the attic entrance in order to reach
the printing press, which spews funny
money out a side window. As long
as the bogus bills rain down, Mama
F will be sufficiently distracted to al­
low the second goonie to dump the
water cooler into the fireplace. This
opens a secret entrance to the under­
ground caves to mcilitate the escape.

The action continues with seven
screens full of falling sandbags, se­
cret slides, vultures, skull mountains,
an octopus, a secret cove, and a trea­
sure-laden pirate ship.

The sound and graphics, while not
groundbreaking, are nonetheless
quite channing and more than ade­
quate for this unassuming and sur­
prisingly enjoyable game. Each ob­
ject is distinctly delineated, and mu­
sic mavens will enjoy the perfunctory
rendition of "Good Enough" while the
credits roll.

Software Creations, 19808 Nord­
hoff Place, Chatsworth, CA 91311
(phone: 818-886-5922). -BiU Kunkel

SWORD OF KADASH
Penguin Sot-.
CommDdDre 64
Disk; $34.95

Sword ofKadash is a graphic ad­
venture in which the user-surrogate
searches for treasure, magical ob­
jects, and weapons while moving
across a dungeon landscape depicted
in overhead perspective. There are
magical spells, traps, and all manner
of wandering monsters.

Talk about deja vul
Despite the occasional "Arabian

Nights" trappings, Sword ofKadash
plays exactly like a poor relative of
the Apshai clan. In mct, this pro­
gram's weakest elements are those
which distinguish it from the classic

Epyx series.
Although a wide range of weapon­

ry is available-dagger, momingstar,
axe, sword- all are shown as a series

Kadash: 1001 Arabian "mights.n

READER SERVICE NO. 235

of shooting darts. The documentation
explains: "This allows you to inflict
damage on a monster without direct
contact." Then what's the point of
having different weapons? True, a
sword does more damage than a dag­
ger, but the strategic advantage of
projectile over hand weapon is sur­
rendered to a crude coin-op sensibil­
ity. One of the great strengths of the
Apshai games is that each situation
calls for a different weapon.

The control system is original, but
it really isn't very well constructed.
Sword ofKadash limits user options
other than movement to the fire but­
ton and spacebar.

The graphics are acceptable,
though fur from state of the art. This
is not altogether surprising in a game
originally copyrighted in 1984, but
perhaps the Commodore edition
should have gotten some sprucing up.

Very lirtIe is done with the Arab­
ian possibilities, either. Why, for ex­
ample, are we playing with ·swords"
rather than "scimitars"? Ali Baba
(Quality Software) utilizes the visu­
al potential of the exotic locale much
more successfully.

Sword ofKadash is not a bad game,
it is simply a step below many titles
in its category. For those who've
played the mylar off their Apshai Tril­
ogy disks, however, Sword ofKadash
offers some fresh challenges.

Penguin Software, 830 4th Ave.,
P.0. Box 311, Geneva, II.. 60143
(phone: 312-232-1984).

- Wrll Richardson
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INTRODUCING

Nowl A powerful social utility program hae emergedl THE ATTRACTORI An
extraordinary concept in the application of p&r5OnaJ computer software! The At·
tractor is. tMiect k:lgIc based peraonaIity anatyais program that will enhance the
social sldl" of the oompul8r user. 11 is easy to IJsel And loronly $32.00 this is one
PfOQrarTl thai you can apply year aft&r year.

The AnraetOf will improve your social life. h will assist you In the gef')8ration ot
porposetul conversation with 8 female personality. Using 8 set ot pl&-Pl"ogram­
med Questions you will collect vast quantities 01 Information ooncemfng the
female personality In question. You will gain Insight into the IEtfTlale's viewpoint

on a variety 01 subtects. such as:

EMOTIONAL STABILITY
POLITICAL KNOWLEDGE
MOTIVATIONAL LEADERSHIP
INTERNAL CONFLICTS
SELF-ACTUALIZATIONS
SOCIAL ATTITUDES
MECHANICAL ABILITIES
HEALTH CARE
PRODUCTIVE LIFE-STYLE
JEALOUSY LEVELS
SOCIAL MATURITY

And after !he ana/'y$i8 Is cornptete you will receive a calculated percentage
chance 01 getting a breakfast. lunch or dinner/movie date. A percentage calcula·
tion 01 a first dalelOaa and The Qrheris also Included. In addition, an explanation
01 each 01 the pre.programmed questions is provided to help you In your ad­
ministration of;

THE ATTRACTOR

------------------------------------------

OPERATION
The Attraetor is dMded Inlo three phases. The first phase is the query phase

which delivers the set 01 pre-programmed questions. The second phase Is the
analysis phase which pre!Mlfl15 a twenty-live point anaJysls of the lemale person­
ality and Includes "WHAT ARE THE CHANCES'''. The third phase is the expla­
natK>o phase which wilt give you and important insight into !he multi-level mean­
ingsthat are concealed withlng the set of pre-programmed quesUons,

THE CHALLENGE

Now you can go on a real lite adventurel You can stop playing fantasy games
and apply yoor personal computer to your own sel1-dellelopmenl Yoo can enJOY
a healthy sociallile. You can achieve status while the others bftterly complaIn
that they "can't". But you can!

USE YOUR INTELLECT
Yoo the oomnpu1er programmer ()( operator, have wisely invested your time

develOping highly technical skills. It is the most intelligent thing 10 do, But some­
times the price peld is Social AlienatiOnl But eXlremely inlellectual computer
people need I"lOt suffer !he tragedy 01 social alienalK>o. Nol With The Attr~or

you, the oomputer programmer Of operator, will apply youf'intellec1 to various
social situations and with, perhaps devastating resuhs,

YOU CAN ADVANCE
You can advance In !he real wor1cl. Armed with a tremendous social weapon,

(THE ATIRACTOR!), you will aChieve a personality advantage and l'I'lOfel And
lor only $32.00 you really can'l arlort to be caught without this program. Espe­
cially when people around you are making good use 01 The Anr8CI()(,

VALUABLE BOOKLET
Included as pan of The Attract()( package. you will receive a ten page Instrue­

lionIsuggeslion bor:l«lel. This 100io contains complete loading and operation in·
struction as welt as inlormative suggestions 01 how 10 apply this program to vati­
ous social situations. So why waftl Act NOWI And go on a real adventure and gel
some rea! treasure!

Name: __...------------------
CitytStatelZ"lP _

Canedian aro.r. mus1 be In U.S, Dollars. FLA ResideotI8dd S' yin Ib
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$145.95
275.95
165.95
24995
37995
18595
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. CAll

.8595

P.O. Sox 4025
Wiltiamspon. PA 17701
PA residents-
CUSlomer service: 717-322·7700

""'"No c»poU on coo aroer1 Fr. II.
on all prtfYld CWI OI'otfS 0YtI 5300 IIIlfle
Oanlonenloal US" APO iIIIld FI'O OI'llefS
_ S~ 00 per OOncll'tll For Pro"" t.UlI
_ 51000 llIf nunortll Fll!II! SflIOOItI9
lor P#l. teSldeNs PA IftIdelU ., 6%
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SUPRA

Amlgil
C54 .
C128 ..
1541 Drive .••
1571 Dove
1572 Dnve ...
.802 Colo<
1901 .•
1902 RGB/Color .•.•
1670 Modem•..

TYMAC

CAROCO

Epson
PAR {CentronICs Std.} ...

DIGITAL OEVICES
UPnnl/Port . 549.95
UPnnl/16K 69 95
UPflO1I64K 7995

G,Wll ..
AT·1 (Alan) ..

BRODERBUND
PrlOtShop $27 50
GraphICS library I _. • . 17.50
GraphICS library U.. .., .1750

SYNAPSE
5ynlile ••• $3' 95
SyncalC . _31 95
Synvend. . .. . ...•.. 27.95

BATIERIES INCLUDED
Paper Chp. . $36.95
Homepak . 31.95
Papel DIp wIsoell 57~

MTPll50S 7495
14995
279.95
459.95

S109.95

SI04 95

· S178.95
254 95

$11695
12695

_144.95
· 17595

339.95
· 398.95

....... 46895
.. 538.95

579.95

TEAC

AMDEK

TANDON

TEKNIKA

PRINCETON
........... S189.95

. 459.95
5'9.95
469.95
555.95
58995
549.95

Max 12E
HX·g .
HX·9'...
HX·12
HX·'2,
SR·12...
SR·m

NEC
1201 (Green I 599 95
.205 (Amber) 99.95
1280(TILGreen) 148.95
1285 (TTL Ameber).. . .. 148.95
1460. .269.95
1401 (R.G 8 ). . 659.95

ZENITH
ZVM 1221123
NM 124 (TTL Amber)
NM 131 (RG8) . .
NM 135 (RG8/COlor) ..

TM100·2 •.

MJ·'O .
MH2..

55B..

300G
300A.
310A.
Colo< 300
Colo< 500
CO"" 600
Color 700
Co10f 710
Color 722.

INDUS
GT(Ata'i) S'98 95
GT (COmmodore) • .21895

19.95
34 95
59 95

31/2

S5995

Houts Monday Ihru Friday 9am· 6 p m

. S179.95
299.95
39995
59.95

$13795
• 386.95

378.95
.. ... 349.95

S.2 SO
1650

SIS 95 32.95
.995 3895

,"W""jii{'HousE~~:~
COMPUTER

D1SKmES

C.D.1.
Miley MO(64)

MAXELL
MO'
MOl

NO LABEL (With Pen & FlIp·n·llle)
S5/00 $1050
05/00 1450

BONUS 5'1.
SS/OO S 9 SO
05/00 13.SO

DIGITAL OEVICES
300 Baud (Atan) . S98 9'

HAYES
300.........
300/.200 .
1200 Bw/soltware •
12008.

Reeder Service No. 257

ANCHOR
Volkmodem 12
Signalman Express
lightning 2400
Weslndge . .

MODEMS

MEMOREX
55/00
05/00
FF3O/2QSS/00
FFSO/20SS/00 36 95
FfSOI2OO5/OQ 4295
AI Diskettes canv a lJetime Warranty

SUPRA
MPPloooe IAlan) 554 95
MPP1064(C'64) 54.95

CAL·ABCO
Smart Team 1200.. 519995

NOVATION
SmanC<1'Plus(1200) S309.95
ProfessIOnal 2400. 629 95

WESTERN
REGION

EPSON

PRINTERS

11327 Trade center Drive
Suite 335
Rancho COrdova. CA 95670
CA toll·lree 1-800-351-3422
Customer SeMce: 916-6J5..3.455

lX90 S234 95
HS80 lelleqel 31895
JX80 448.95
FX185 .45495
lO'5OO(PARJ 94995
FX85 331.95
LX80 21095

STAR MICRONICS
SG10 S21095
SG10C 234 95
SG'5 .. . 368.95
SO'O .. 321.95
SOlS 440.95
SR10 468.95
SR15 581.95
Power type 299.95

CITIZEN
MSP10 5274.95
M5P'5 43895
MSP20 438 95
MSP25 548.95

PANASONIC
109. S23. 95
1092 .• 368 95
1093 42495
3151 42495
3131 259 95

OKIDATA
Dklmate 10 S1709"
Qklmate 20 209.95
.82 2.995
192. 349.95
.93 . 514 95
84 54095

LEGEND
808/NlO $14995
lOSO .. NlO 10' 95
1380 25995
1380j 19495

JUKI
6000. S189.95
6100 37995
6300 76995

TOSHIBA
P35. S128995
1340 599 95

DAISYWRITER
2000 S73995

N.E.C.
2030 S69995
2OSO 699 95
3530 .309 95
35SO 1389.95



overlays can be updated and com­
bined to form a complex composite
drawing. The most powerful systems
include extensive database facilities
to organize the materials acquisition
associated with the final construction.

As microcomputers increased in
power and dropped in cost, more and
more applications were transferred to
them. What was formerly the realm
of the mighty mainframe is now part
and parcel of the most modest mini­
computers. We are also well aware
that the dividing line berween mini­
computer and microcomputer is no
longer clearly defined.

As veteran users of the C-64 we
have become somewhat jaded by
what may be done with our modestly
priced machines. We have seen text
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time consuming manual application of
lranscriptive instruments to a durable
drawing medium. These drawings are
normally revised several times during
the development process before the fi­
nal design is released for production.

As with many time- and labor-in­
tensive tasks, the computer has been
sought out to alleviate the tedium.
Computer Aided Design (CAD) was
developed as soon as sufficient com­
putational power was available to han­
dle the complex tasks. A full fuatured
CAD system can greatly speed up the
design process while reducing errors
and enhancing flexibility. Drawings
may be rapidly revised, scaled, and
otherwise modified to meet the vary­
ing requirements of different manu­
facturing tasks. Multiple layers or

A n essential part of the
engineering process is
the translation of phy­
sical ideas onto paper.

The end product of all engineering
activity is the manipulation of matter
and materials in a beneficially con­
structive manner. In simple terms this
means the creation of a physical prod­
uct wltich we may use for our bene­
fit. An essential step in themanufac­
turing process is the production of a
detailed set of drawings wltich accur­
ately describe the end product. These
drawings must contain enough infor­
mation to guide the parties involved
through the various steps of the man­
ufacture of a product.

The traditional method of creating
these engineering drawings requires the

COMPUTER AIDED DESIGN
ON THE C-6.

Above: helicopter and floor
plan designed with CAD GEM (see
page 62). Right: caution is in order as an untllmed leo­
pard roams through the Flexidraw forest (see page 63).

,
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From top: (1) Wayne Schmidt's Irish Spring may be visited on the
Flexidraw disk excursion tour. It is shown here on the Pen Palette
workpalette. (2) I4 jillpatterns are bui/J into Flexidraw and avaiJobk
off the menu. Any of the Commodore charocters can also be used
as a fill pattern. (3) More fill patterns on Flexidraw disk. (4) Com­
modore 1520 Plotter dump of CAD-3D photo.
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processors, spreadsheets, and data­
base packages which hold their own
against the best which the eight bit
(and some of the sixteen bit) micro
world has to offer. It was just a mat­
ter of time before CAD applications
were tackled as well.

In the following pages we present
reviews of four drawing packages for
the C-64. Each of these incorporates
many CADlike features. Three of
these employ the CAD designation in
their nomenclature. The fourth makes
no pretense of CADlike inclinations.
Not surprisingly, this more traditional
C-64 drawing package format is more
atuned to the capabilities of the ma­
chine than the rest.

We applaud their designers' efforts
in bringing these products to market.
Although the results are impressive,
the CAD promoted programs are a
long way from full CAD systems. At
best they are CADlike simulations of
some features found on true CAD
systems. A more apt description of
these packages would be Wire Frame
Three Dimensional Image Manipu­
lator (WIFTDIM). Don't go looking
up this term or writing us about it,
as we just made it up.

A wire frame representation of an
object depicts only edges and corners
of an otherwise solid body. Thus a
cube is shown as a collection of
twelve lines joined at eight points.
WIFTDIM images are fundamentally
different from conventional bit map
images. In the common bit map, both
high-res and multicolor, what }QU see
is what you've got. If you wish to re­
veal a different aspect of a displayed
object then you must manually re­
draw the image. In contrast, the
WIFTDIM stores each image as a ta­
ble of points and connecting lines.
Each point is described by its hori­
wntal, vertical, and depth position in
space with relation to an arbitrary but
clearly defined location in your com­
puter's memory. This gives the WIFT­
DIM the singular capability ofdisplay­
ing varying views of an object without
requiring the user to redraw it.

When you are using a WIFTDIM
the video display screen becomes a
plane upon which the current view
of the object is projected. As the ob-
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ming lIIId the type rL grapbics dis­
cussed above, consider Computer
Aided Design jJr the C-D8 and
C-64 by v.emer Heft. This collec­
tion of BASIC programs is pub­
lished in Germany by Data Beek­
er lIIId in this COUDlty by Abacus
Software. The routines are de­
signed fur the Commodore 64
equipped with a Simons' BASIC
cartridge or a COIIIItlOlIore 128
lIIId BASIC 7D.

A stql by stql approach is used
to pment the fimdamenlaIs of ge­
ometric drawing with the compu­
1er. The program modules are de­
igned to work individually or as

inIegrated whole. The final re­
I is a functional WIFI'DIM.
The bulk rL this 310 pege, $19.9S
lume is de\\lIed to the programs

themselves. There is a bare mini-
urn of text which guides the

r along while tying the whole
.ng together. The linking texl .is

well-sprinlded with witicisms to
p the reader alert. The pro­

grams are well-structured fur easy
study. As with all Data Becker/Ab­
acus books, the hand of the trans­
aIOr is evident.

ject is rotated, or the viewing plane
is moved (it really does not matter
which, as it is all relative anyway),
different views of the object appear.
What is most impressive about this
process is not apparent to the user.
The act of manipulating a three di­
mensional object in space is mathe­
matically intensive requiring numer­
ous detailed calculations. This pro­
cess is no mean feat for a 64K, I
MHz computer.

In light of all the demands that
CAD in general and WIFfDIMs in
particular place on the computer's re­
sources, some compromise is neces­
sary on what fuatu.res will be included
in the package. We now take a close
look at how these developers have
chosen to tackle the problem.

REVIEWS

From top: (1) Another 1520 Plotter dump ofa CAD-3D photo. (2)
F1exidraw's wom mode sports an original siVi window to let you
know just where you are. The alignment grid is available in wom
mode as well. (3) F1exidraw's dual screens and split screen mode
gives the artist much-needed workspace. Horiwntal and verlical splits
are illustrated opposite Wayne Schmidt's detailed design.

AHOYI S9



CAD-3D
IHT Software
Commodore 64
Price: $39.95

There are several ways of display­
ing a three-dimensional object on a
two-dimensional plane. Orthogonal
projection is the most common ap­
proach for engineering applications.
This method maintains all viewing
lines perpendicular to the plane of
projection. The result is dimension­
al accuracy in the projections of all
object surfuces which are parallel to
the viewing plane regardless of the
distance to the observer.

Orthogonal views are generally pre­
sented as a triad showing the front side
and top of the object. Very often these
will be accompanied by several addi­
tional views of key surfuces which are
not parallel to the viewing plane. These
surfuces appear distorted in the three
basic views. However, if their angle is
known, their true dimensions may be
calculated from the basic views. Plac­
ing these views on auxiliary projection
planes allows the objects' true dimen­
sions to be presented.

Although orthogonal projection is
highly desirable from an engineering
standpoint, it may be difficult to vis­
ualize the appearance of an object
from these views. Several other draw­
ing techniques have been developed
to better stimulate the imagination of
the human observer. The most effec­
tive of these is the perspective pro­
jection. The principle of perspective
drawing is simply to size the view of
an object inversely proportional to its
distance from the observer. The ap­
parent convergence of parallel rail­
road tracks into the distance is a well
known example of this phenomenon.

CAD-3D provides the option ofboth
orthogonal and perspective projection
for viewing stored objects. This makes
it visually simple to keep track of ob­
jects during the creation process.

The origin of the CAD-3D coor­
dinate system is in the center of the
video display. The x coordinates are
laid out along the horizontal axis with
increasing values to the right. The y
coordinates are along the vertical axis
with increasing values toward the top
of the screen. The z coordinates are

60 AHOYI

An imminent CAD-3D confrontatWn.
READER SERVICE NO. 236

Three views of object in multicolor
mode, with perspective turned on.

along a line perpendicular to the sur­
face of the screen increasing toward
the viewer. Both positive and nega­
tive values may be entered.

The two cursors which are dis­
played on the screen may be posi­
tioned using either the keyboard or
joystick. The bottom line of the
screen displays all three coordinates
of the cursors as well as the current
operating mode.

Objects are created by adding point
pairs and a corresponding connect­
ing line to a data matrix in the com­
puter's memory. Adding a line is a
three-step process of positioning the
cursors, inserting a space in the ma­
trix, and setting the connecting line.
All data entry is accomplished by p0­
sitioning the cursors till the desired
values are displayed. Data points may
be reviewed by stepping through the
matrix redisplaying their values on
the screen. There are no provisions
for direct entry of numerical data or
for listing the stored data values to
the printer.

The data matrix may store up to a
total of 2000 lines. The 3-D display

field, or size of the object matrix, is
256 elements in all directions. That
is, the x, y, and z coordinates may
range from -128 to +1Z7. The actu­
al displayed image is limited to 256
horizontal by 192 vertical pixels on
the C-64's high-resolution screen.

The user may choose between the
C-64's high-resolution or multicolor
display screens. In hi-res mode the
display area is limited to the number
of pixels specified above. In multi­
color mode the entire display screen
is used, although cursor movement
is still in increments of the hi-res pix­
el size. Hi-res displays are single col­
or. Multicolor displays can have up
to three line colors. All colors, in­
cluding border and background, may
be set by the operator.

Objects created with CAD-3D may
be translated along any or all of the
three axes. Translation resolution is
one unit. Translations are limited to
the ranges specified above provided
that none of the stored point values
exceed these same limits. Rotation
about any or all three axes is also
possible. The rotation range is from
-180 to +170 degrees and its reso­
lution is I degree 24 minutes of arc.

All translations and rotations may be
either absolute or relative. In the case
of the former the motion is set and ex­
ecuted once. In the case of the latter
the setting may be repeatedly applied
with a single keystroke to incrementally
step the position of the object. All
movements may be temporary for pre­
view purposes without affecting the
data matrix. Permanent movements re­
calculate the coordinates stored in the
object matrix in memory.

The object matrix may be partitioned
into two parts. These ·operative fields"
may be individually or jointly dis­
played. Any consecutively stored set
of lines may be designated as an oper­
ative field. As with all OlD-3D oper­
ations, the partition process is visual­
ly enhanced by positioning the cursors
at the line endpoints while defining an
operative field.

Translation and rotation may be per­
formed on the displayed field without
affecting the undisplayed field which
is still in memory. Operative fields may
be saved and loaded, allowing complex
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RACE ANALYSIS SYSTEMS

.I~nn
IUUUII

305 Large Avenue • Clairton. PA 15025
Phon. (412) 233-485Q

C.O.D.

Prdeu/onel HBmess. Thoroughbred and
Greyhound RsceAn8!YZers with unp8rslleled
features:

* Five minutes worth 01 tyPing replaces over
IWO hours of tedious hand calculations
needed per race for this unique handi­
capping syslem.

* Mommg Une odds are not used. giving Ihe
bettor a soorce of Information independent
from the morning line.

* Cross references into from up to twenty
races and generales bet suggestions in­

cluding besl win. qutnella. perfecta. exac­
!fa. mfecta and trjfeeta box.

* Rallngs can be Viewed on screen. pnnted
by pnnter or saved on dlskelte for future
evaluallon.

All of our r8ce 8n8lyzers now Include the
MASTER ANALYSIS DEVELOPMENT PACK­
AGE. Wfth the assfst8nce of this powerful
progT8m users Bre 8ble to usily build. devel­
op. 8nd fine tune computerized h8ndlc8ppfng
syst~ms for 8/1 types of sporrlng events.

A'I8n8bl. on disk tor tM Commodore64 or 128'
3·PACK lall 3 Analyzers) $79.95
2-PACK (any 2 Analyzers) $59.95
l-PACK (any 1 Analyzer) 539.95

30 DAY MONEY BACK GUARANTEE
Prices Include ShIpping
PA Residents Add 6% Sales Tax

• AU Orders Shipped Same Day

"In 64 Mode

REVIEWS

Ae.der Service No. 290
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having been translated from a foreign printer. This routine will be bypassed
tongue. Some experimentation with for aU subsequent LOADs. However,
the computer and the manual will be you may rerun the setup program
required to derive the true intent of when required. Printers presently
some of the unintentionaUy cryptic supported are the Commodore 1525,
instructions. GeminilEpson, Okidata, and c.rtoh

CW-3D is suitable for instruction- 8510. You should also create some
al purposes. It is an exceUent aid for backup copies before your first use
illustrating the spatial relationships with the MASI'ER.COPY routine on
among simple objects. The drawing, the disk. This will let you create three
translation, and rotation of images is copy-protected backup copies of the
fast enough to maintain the interest original copy-protected program disk.
of the viewer. CAD GEM's operations are driven

CAD-3D is supplied on a copy-pro- from two main menus. Submenus
teeted disk with a 30 day replacement display options as required. Objects
warranty. No provisions are made for are entered using the Edit menu.
obtaining a backup copy. Starting from scratch you firsl enter

IHT Software, 2269 Chestnut a set of points either from the key­
Street, #162, San Francisco, CA board or by positioning the cursor us­
94123 (phone: 415441-16(7). ing your input device. Once poinl en-

try is complete you must immediate-
CAD GEM ly set at least one line. Failure to do
Micronic Interface Technologies so will cause the program to forget
Commodore 64 your data. An orthogonal projection
Price: $79.95 of the lines and points is displayed as

This package is billed as a Compu- they are entered. Line and point data
ter Assisted Design Graphic Element may be listed to the screen or print-

Manipulation System. From this mi- re~r=in=a=c=o=n=ve=ru=·e=n=t=ta=b=u=l=ar=fo=rm=.=:::;
nor mouthful is derived the acronym
by which it is known. CAD GEM is
a WIFTDIM with broad capabilities.

Objects stored in CAD GEM's data
matrix are displayed on the fuU C-64
high-resolution screen. The coordin­
ates axes are centered about the visi­
ble screen. The x axis is horizontal­
ly positioned with increasing values
to the right. The y axis runs vertical­
ly with increasing values toward the
bottom of the screen. The z axis is
perpendicular to the screen with in­
creasing values away from the viewer.
Although the y and z axes are re­
versed from the conventional orien­
tation, the resulting set still forms a
right handed coordinate system.

All of CAD GEM's operations are
menu-driven. Selections are made by
positioning the screen cursor over
your choice and pressing the button
on your input device. CAD GEM ac­
cepts input from the keyboard, joy­
stick, lrackbaU, Koala Pad, paddles,
or light pen.

The first time you use CAD GEM
you will be automaticaUy guided
through an installation procedure for
selection of your input device and

objects to be constructed from primi­
tive elements.

CAD-3D objects files are not saved
as C-64 bit maps. Instead the actual
point and line data is stored. The for­
mat of the object files is not provid­
ed, precluding the use of the data in
your own programs.

A special save option lets you store
the current hi-res screen as a bit map
in DOODLE! file format for manipu­
lation by City Software's graphic pack­
age. However, DOODLE! files may nOl
be loaded back into CW-3D.Once in
bit map format. images may be dis­
played in your own BASIC programs.

A library of seven complex, weU­
executed images is included on the
disk. Although these are very good
for showing off the package's capa­
bilities, we felt that a coUection of
primitive object building blocks
would have been useful. If you do
plan to create a library of primitive
objects, note that CAD-3D lacks a
scaling feature. Thus any objects
which are to be combined must be
designed to fit.

Hardcopy may be generated on the
Commodore 1525/MPS-80IlMPS­
803 and 15261MPS-802 printers. Any
dot matrix printer with an interface
that emulates the Commodore 1525
may also be used. Images thus cre­
ated are simple bit map dumps of
only the hi-res display. Objecrs stored
in memory may have dimensions
which exceed the display area, in
which case only the visible display
will be dumped.

The best hardcopy results are ob­
tained with the Commodore 1520
Printer PlOlter. This nifty, now extinct
peripheral may still be available from
many dealers. We obtained ours at a
bargain basement price - $50 from a
local Toys R Us. Plotter dumps have
equal vertical and horizontal propor­
tions. The entire matrix is dumped,
included sections not visible on the
display screen. The multicolor dis­
play may also be plotted using aU
three pen colors. There is no text ca­
pability in CAD-3D other than assem­
bling characters as any other object.

The CAD-3D manual gives com­
plete instructions which are brief, to
the point, and with every evidence of
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Object flies may be stored on disk
for later recall. The distribution in­
cludes a large number of basic geo­
metrical constructs and primitives.
These include many of the basic geo­
metrical shapes such as spheres and
cylinders as well as a collection of
electronic circuit symbols. Up to 100
primitives may be brought into mem­
ory at one time. Each of these mod­
ules may be independently manipula­
ted with CAD GEM's translation, ro­
tation, and scaling capabilities. Once
the primitives have been fined, the
entire group may be manipulated as
a single object. The individual char­
acter of the primitives may be main­
tained for as long as necessary. Com­
plex objects can be saved as a collec­
tion of primitives in a single file or they
may be combined into a single group.

Manipulation of primitive or ob­
jects is done in View mode. The im­
age display, in this case, is a perspec­
tive projection of the composite ob­
ject. Perspective may be adjusted by
a combination of scaling and shifting
of the object towards or away from
the viewer. The bit map of the dis­
played screen may be saved to disk
or dumped to the printer. Points
which are out of range of the screen
display will not be saved or printed
as part of the bit map. Keyboard en­
try of text onto the bit map screen is
possible immediately befure perform­
ing a bit map dump.

Internally, the CAD GEM coordin­
ate system spans the entire range of
BASIC's floating point number set.
This allows for the creation of huge
objects at enormous distances from
the viewer. In practice you must re­
member to balance the size and loca­
tion of objects with the nine digit pre­
cision of the C-64's floating point
math routines. The actuallim.it of ob­
ject detail is a total of 750 points.

We found a number of quirks in the
CAD GEM system during our tests.
According to the preliminary manual
all rotations are performed about the
origin of the coordinate system. An
appendix in the same manual states
that rotations are performed about a
point calculated from the average p0­
sition of all object points. It turned
out that the appendix was correct. We
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can see the value for rotations about
the object "center" in view of the fact
that objects may be shifted some dis­
tance from the origin. However, rota­
tion about the origin would be of con­
siderable utility during the initial
object creation process. Rotation
about the object center tends to gen­
erate intuitively unpredictable results.

The object editor had some awk­
ward quirks as well. The edit lines
function treated the first point in the
data matrix as point number zero. All
other edit functions considered this
as point number one. The edit points
function also reversed the order of
entry of data points as they were
added to the matrix.

A large number of the quirks we
encountered were due to disagree­
ment between the preliminary man­
ual and the way the package actually
worked. We expect this to be cleared
up in the fmal version, although cur­
rent shipments still include the pre­
liminary documentation.

CAD GEM gives the impression of
a powerful program which is await­
ing completion. This opinion was
somewhat bolstered by Computer
Tools' "Tool Swapper." This newslet­
ter which is intended to be "an on­
going series of semi-bi-directional re­
leases" is being sent to all registered
owners of CAD GEM and the com­
pany's other C-64 product, the
Graphic Screen Exporter (a C-64 bit
map conversion package). The Janu­
ary 1986 issue included some useful
information on CAD GEM, including
its object file data structure. Several
intended enhancements of the pack­
age were armounced as well. These
include hidden line removal, on­
screen text, formula input of object
data, manual revision, and a ploner
support package.

CAD GEM is a powerful package
operating within the constraints of the
C-64. It should be suitable for crea­
ting preliminary designs of moder­
ately complex structures. We await
with some interest the results of the
final updates to this package.

Micronic Interface Technologies,
Computer Tools Division, 159 West
53rd Street, Suite 15B, New York,
NY 10019 (phone: 212-245-5718).

CADPAK·64
Abacus Software
Commodore 64
Price: $39.95

CADPAK-64 is a high-resolution bit
map drawing package for the Com­
modore 64. It is a planar (or two di­
mensional) package, with images
limited to the dimensions of the bit­
map screen. CADPAK-64 emphasizes
the precise positioning of picture pix­
els on the drawing surface. It is
unique among C-64 drawing pro­
grams in its ability to keep track of
the physical dimensions of the object
drawing on the display screen. Fur­
thermore, this precise dimensioning
will be transferred to paper to gen­
erate true scaled drawings.

Two versions of CADPAK-64 are
supplied with the package. These dif­
fer only with the choice of keyboard
versus light pen as the input device.
In either case you will have to sup­
ply your own keyboard or light pen.

The first step in using CADPAK-64
is calibrating the package to match
your printer. A dedicated sizing pro­
gram prompts you through the proce­
dure. This ultimately generates a
small and large rectangle on your
printer. You carefully ascertain the di­
mensions of these quadrilaterals using
a ruler or other suitable implement.
These values are then told to the com­
puter, which fastidiously saves them
to the program disk. Your choice of
units is limited to inches or centime­
ters. Choose wisely, as all subsequent
images will be scaled to this base unit
(i.e., miles per inch, furlongs per
centimeter, ere.). You will want to
avoid needless repetition of this pro­
cedure, as the program disk is copy­
protected. Just get it over with and
place a write protect tab on the disk.

A wide range of printers are sup­
ported, including the Commodore
1525 and 1526, the Epsons and their
lookalikes, the Okidata 92 and Oki­
mate 10 (in black only), and the
C.Itoh 8510. The program's opening
screen includes a message armoun­
cing a plotter version of CADPAK-64.
This has not yet materialized.

Every time you start up CADPAK­
64, or whenever you start a new
drawing by clearing the screen, you
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REVIEWS
is followed by fme tuning the cursor
position a single pixel at a time. You
step through the process using either
the CfRL key (CONTROL for C-128
and SX-64 users) or the button on the
light pen. The operational status of
this "accupoint" feature is signaled by
the color of the screen border.

Automatic cursor positioning is se­
lected by pressing the COMMO­
DORE key. This lets you enter the
cursor coordinates from the keyboard.
You may specify either an absolute
position or a relative offset from the
previous cursor location.

The automatic scaling also sup­
ports a measure function. This allows
you to place the cursor at any point
on your drawing and set its location.
You may then move to a second point
on the drawing. The automatic read­
out will then inform you of the hori­
zontal and vertical displacement be­
tween these two points, as well as the
absolute distance between them. Of
course all these dimen&ions are in the
real units of your choice.

Several powerful drawing support
utilities are built into CADPAK-64.
Two complete drawing screens are di­
rectly available. A copy function al-

Central Point Software, Inc.
9700 S.W. Capitol Hwy. '100
Portland. OR 97219

• Includes fast loader, 12-second
format.

Requires a Commodore 64 or 128
computer with one or two 1541 or
1571 drives.

Call503t244·5782. M-F. 8-5:30
ryiest Coast time) with your. :lE
in hand. Or send a check -
for $39.95 U.S. plus $3 sth, $8
overseas.

$39.95

Backup utilities also available for the IBM. Apple II and Macintosh.
T1lIt ptOduct ,. ptOdded lor m. purJJOM ot eneNnQ )011 to mlJ~ .rchNeJ copIN only.
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BACKUP PROTECTED
SOFtWARE FAST.
From the team who brought you
COpy II PLUS (Apple). Copy II PC
(IBM) and COPY II MAc (Macin­
tosh) comes a revolutionary new
copy progrem for the Commodore
64 and 128 computers.
• Copies many protected

progrems-automatically.ryie
update Copy II 64t128 regUlarly to
handle new protections: you as a
registered owner may update at
any time for $15 plus $3 sth.)

• Copies even protected disks in
under 2 minutes (single drive).

• Copies even protected disks in
under 1 minute (dual drive).

• Maximum of four disk swaps on
a single drive.
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Olde English font screen. Custom­
ized fonts can also be generated.

CADPAK-64's 3-D font screen.
READER SERVICE NO. 237

manual method requires a two-step
process. First there is a coarse posi­
tioning in eight pixel increments. This

will be prompted to enter your cur­
rent dimensions and scale. For exam­
ple, your dimensions may be in yards
and the scale may be 10 yards per
centimeter. The working dimension
of the current drawing may be any­
thing you like. From this point on
CADPAK-64 will automatically keep
track of your cursor position in the
specified units. The lower left hand
comer of the screen is the origin of
the coordinates.

All of CADPAK-64~operations are
menu-driven. The accompanying
screen photograph shows most of the
available operations. Selections are
made by merely pointing with the
light pen or hitting the first two let­
ters on the keyboard. Some selections
will lead to one or two submenus be­
fore completion.

Although a draw option is avail­
able, it is not the way you will want
to use CADPAK-64. Creating an im­
age pixel by pixel tends to be a tedi­
ous and cumbersome process. Instead
CADPAK-64 is designed for efficient
operation using its built-in geometric
drawing functions. These span the
range of the common shapes includ­
ing circles, elipses (at any orienta­
tion), arcs (actually elliptical quad­
rants), lines (including rays and con­
tinuous segments), and rectangles.

The power of CADPAK-64 lies in
its built-in coordinate maintenance.
The positioning and proportioning of
the bit map screen are not left to
purely visual selection. Instead the
actual cursor position, in the selec­
ted units, is continuously available to
the user by hitting the f5 key. This
provides you with the cursor's abso­
lute x and y coordinates, its relative
x and y displacement from the previ­
ous cursor position, and the actual
distance between these two points.
All these values are in the units you
selected at the start of the drawing
(i.e., feet, meters, or whatever).
These dimensions are scaled to the
final hardcopy as calibrated on your
printer and not to the screen. Thus
circles which may appear flattened on
the display will be properly rounded
on the printer.

The cursor may be positioned ei­
ther manually or automatically. The
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DUST COVERS
* CUSTOM MADE TO FIT* He.vy 32-0'. VINYL ANTI·STATIC
* EXTENDS EQUIPMENT LIFE
* Choice of Colors Lt. Tan or Brown
COMPUTERS

CoM; V1C-20; e-le: Plus 4 '.00
C121. 8-121 .............•.....•...• 13.00
DATASSETTE (NEW. C2N) ••.. '" .••.... 5.00

DISK DRIVES
C-1S41: C-1571 INDUS GT .•...•.•..... '.00
USO SID; APPLE SID .•....•....•..... '.00
USO DID: APPLE 010 UNIT ......•..•. 10.00
ENHANCER 2000 ..•.••.•..•....•..•.. '.00

PRINTERS
C-1525/MPStOl ••.•.......•..•.•..•. 10.00
C15261MPS102 •••••••••••••••••••••• 13.00
ClMPS 103: C-1520 '.00
PANASONIC KX·Pl090191 •... , _..•.•.• 13.00
EPSON MlURXlFX 10 _..•. _. _13.00
GEMINI 10 & STAR 10's 13.00
GEMINI 15 & STAR 15' 16.00
OKIDATA 9'192 .•..•.. ............... 13.00
OKIUATE 10 ••.•..•....•.•..•..•.•.•. '.00

MONITORS
C-1702 .....•..•....•.• _.•....••. _.. 16.00
C-1I021AMIGA ..•...•.•..•....•..•.. 19.00
ZENITH ZV" 1221123 16.00
AMOEK COLOR I. 500"00 .•..•....... 19.00
TEKNIKA MJ 10122 •.•.•..•....•..•.. 19.00
CM·'.l .•..........•....•....•..•.. 19.00
BMC COLOR .....•..•....•.....•.•.• 16.00
VIDEO RECORDERS .•.•..•....•..•.. 13.00

(DlmenlkHll Required)
Ordel by Slal.ng NAME and MooEL and COLOR

CHOICE rAN Ql' BROWN
E"Close cnecao. 0' monty (ll'0Il' Illu5 11!lO De' ... (.!lO 11'IIo, I

tr\CIllIl'OQ end~ eater.... An k'duoe 6 sc-. Sales t..

Crown Custom Covers
9606 SHEllYFIElD RD.• Dept. B

DOWNEY. CA 90240
(213) 862·839'

ANd.r 8ervlc. No. 271

r-------------,I FACTORY AUTHORIZED I

I COMMODORE I
I REPAIR CENTER I
I 1-800-772-7289 I
I IN ILLINOIS /3' 2) 879-2888 I
I I 39.95* I
I

CM Re,N , ,..._, • I
79.95*I 1541 R.,..I, • • • • I

I 1541 Alignment I
I only.......... 29.95* I
I P_, Supplies . 34.95 I
I Commodor. Peru • CALL I
I . Include, parts.labO( & UPS ,etum ship- I
II ping. N' Freight add '10.00 I

I
Diagnosis ree ot '25.00 to( any un~ al­
t~ed or with no defects.

I CALL ....OR. SHIPPING

I VISA. MASTER or MONEY ORDERI SERIAL NUMBERS REOUIRED

I 24·4B HRS TURN AROUND
I (Subject to Pa'" AvailabHltyl

I TEKTONICS PLUS, INC.
II 150HOUSTONST.-STE.JOB

BATAVIA. IL 60510

!~ CLIP AND SAVE

~------------_ ..Aeade, ae.....k:. No. 210
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lows you to define an area on either
screen and transfer it to any part of
either screen. This may be a direct
copy or a controlled copy. The copy
controls include sizing, rotation in 90
degree increments, and mirroring of
the copied block. Logical operations
may also be performed on the copied
image. These are equivalent to and­
ing, oring, or exclusive oring the
overlayed images. The option of
copying with and without color is
supponed.

Although CADPAK-64 is intended
as a dimensioned drawing package,
color support is available. This is lim­
ited by the C-{)4's high-resolution dis­
play mode to two colors in an 8 x 8
pixel cell.

Text may be placed anywhere on
the screen using all of the Commo­
dore characters. Alternate fonts or
objects are available using the built­
in font and object utilities. These let
you create your own font or object
sets for loading into the second screen.
These custom fonts may be treated as
text with the size under your control.
You also have the option to use the
object handler to place the text or ob­
ject on the screen. This adds mirror­
ing and rotation features to the place­
ment of objects. CADPAK-64 includes
three fonts and one object file ready
for your use. Object files and font
files are treated identically by CAD­
PAK.

The package includes a detailed
manual with more than 80 pages of
concentrated information. You may
find it somewhat cumbersome at first,
as this is primarily reference materi­
al. We suggest you carefully follow
the three-cbapter tutorial at the back
of the manual. The disk: includes sev­
eral image files in support of the tu­
torial. Once you have learned the ba­
sic CADPAK-64 operations, the re­
mainder of the manual will be far
more helpful. Overall CADPAK-64
follows a very consistent set of pro­
cedures for all its operations. The
package is well worth considering if
your needs are for accurately dimen­
sioned drawings.

Abacus Software, P.O. Box 7211,
Grand Rapids, MI 45910 (phone: 616­
241-5510).

The Flexidraw light pen is loaded.
READER SERVICE NO. 238

FLEXIDRAW 5.0
.....u 5ymllll
CommDdDre 64
Price: $149.95

We first looked at version 3.0 of the
Flexidraw system in the November
1984 issue of Ahoy! We were well im­
pressed with its performance then,
just as we are now. Version 5.0 rep­
resents the latest release of this com­
prehensive light pen-driven graphics
package. Many features have been
added since we reponed on the earli­
er version, far more than a mere two­
digit increase in the version number
would indicate. Thus we felt it would
be worth our while to take a fresh
look at its capabilities.

The package still includes Inkwell
Systems' DTI'iU high-resolution light
pen. This light pen, which represents
the bulk of the package cost, is the
most precise instrument of this type
which we have encountered in the
Commodore marlrel. The accom­
panying photograph shows the com­
plexity of the internal hardw.u-e of this
deceptively simple package. The pen
has a built-in pressure sensitive tip
switch which may be used to signal
the computer. This is an optically

Flexidraw's Paint Palette from a
viewpoint in low earth orbit.
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REVIEWS
ber 1984 issue of Ahoy!

Most of Flexidraw's operations are
controlled by the light pen. Some
functions require the use of the key­
board. A handy overlay is provided
for the function keys where the bulk
of the keyboard operations reside.
The remaining keyboard functions
are primarily the CTRL key which
may be used in Heu of the pen's tip
switch and the left arrow key which
is used to set points for some of the
drawing functions. The RUN STOP
key now activates the important "oops'
or "undo' function for many of Flexi­
drow's operations. Of course the entire
keyboard comes into play when }QU are
entering text on the screen.

Flexidraw provides excellent sup­
port for precision operations. A grid
mode restricts placement of pixels to
8 X 8 pixel character cell boundar­
ies. A crosshair may be displayed on
the screen for positioning at the pix­
el level while lining up with other
screen objects. An effective zoom
mode allows for dot by dot adjust-

AHOYt 6S

TO ORDER TOLL FREE 800-421-7731
FROM CALIFORNIA 800-421-7748

TECHNICAL SUPPORT 916-823-3284
FROM OUTSIDE USA 916-823-3285

MC, VISA, AM EX WELCOME

menu serves a purpose. It controls the
width of the drawing brush.

The C-64 high-resolution bit map
screen consists of 320 horizontal by
200 vertical dots or pixels. The Flexi­
draw menu steals 48 of these pixels,
leaving a drawing surface only TTl
pixels wide. The system more than
makes up for this by letting the user
link the two built-in drawing screens
either vertically or horizontally. In
this mode the left and right halves or
the top and bottom halves of the two
screens are displayed joined at the
center of the screen. The identity of
the individual work screens is main­
tained by using a different shade of
gray for the screen background color.

This effectively extends the draw­
ing surface to 542 dots horizontally
or 400 dots vertically. Actually there
is no limit to the size of the work sur­
face using this technique. Completed
screens may be saved to make room
for new material. We consider this an
effective response to the Graphics
Challenge we presented in the Octo-

JASON-RANHEIM
1805 INDUSTRIAL DRIVE
AUBURN, CA USA 95603

Reader ServIce No, 281

CARTRIDGE MATERIALS:
CPR-3 • Three socket board. case and 3 eproms, for use with CAPTURE'· ....................••.... 29.95
PCC2 - Two 2732 (4K) or 2764 (8K) eproms. For '64 or '128 in 64 mode................. .. 4.95
PCC4 - Four sockets for 2764, 27128 or 27256 (32K) eproms. Bank switching 17.95
PCC8 - Like the PCC4 but twice the capacity. For multiple programs . •..........••...... 29.95
PRB4 - Four sockets. eprom & ballery backed RAM combination 24.95
PTM2 - Basic 128 mode cartridge board. Two 2764 or 27128 eproms...................... 5.95t
PTM4 - Four sockets. 27128 & 27256 eproms. 128 mode bank switcher ........•..................... 19.95t
PCCH2 - Plastic case for above cartridges (except PCC8) .. 2.25
Eproms - Always in stock at competitive prices. tavailable June '86.

·when in 64 mode.
EPROM ERASERS:
Datarase - Hobbyist eprom eraser, 2 at a time, 3 to 10 minutes......... 34.95
PE14 - Industrial quality eraser, 7 to 9 at a time........... .••..... 79.95
Starter Set - CAPTURE'·, promenade Cl and one CPR3 kit 149.95
Deluxe Set - CAPTURE'·, promenade Cl, Datarase and two CPR3 kits 199.95

SHIPPING & HANDLING: USA - UPS SURFACE 53.00 FOREIGN (AIR MAIL ONLY) 513.00

GREAT PRODUCTS FOR YOUR COMMODORE
promenade C1'· CAPTURE'·

The Eprom Programmer. Thoughtfully designed, Take control of your '64 or '128' with this easy to use
carefully constructed, the promenade C1 T. is respected cartridge. Lets you make a back-Up disk of your
around the world for quality and value. The original memory-resident software. Your program is then fully
software controlled programmer does away with accessible to you and your program can be re-booted
personality modules and switches. Intelligent from your disk 3-5 times faster. Or make an auto-
programming capability can cut programming time by starting cartridge using the promenade Cl and a CPA
95'10! With Disk Software still just 599.50 cartridge kit. Its magic!

CAPTURE'· is a bargain at 39.95

triggered switch with no contacts to
corrode or wear out.

The package includes a double­
sided 1541-formatted disk that is
chock full of programs, support util­
ities, text fonts, clip art files, and
sample images, with a total of only
seven blocks free on both sides of the
disk. As a first step you should back
up the disk using the included fast
copy utility.

Flexidraw is a high-resolution bit
map screen drawing package. It in­
cludes many features which support
both freehand sketching and precision
manipulation of the bit map image.
All the program's functions are ac­
cessed through an onscreen light pen­
driven menu. This is a multilevel dy­
namic menu where the displayed
functions automatically change to
match the current operating mode.
The menu only displays what is
needed and conversely everything
that is needed always seems to be dis­
played. Even the vertical dividing line
between the drawing screen and the
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COMMODORE
64/128 CP/M
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...on any of the products advenised
or otherwise pictured in this issue of
Ahoy!, circle the corresponding read­
er service number on the card located
between pages 34 and 35.

"paint pots," each of which contains
a foreground and background color
pair. Images are saved in two parts,
the basic bit map and a separate col­
or ftle. The relationship of each paint
pot and the cells which were painted
with it is saved as well. This makes
it possible to change the color of an
entire screen area by changing the
contents of a single paint pot.

If this all sounds a bit confusing,
do not be concerned. An excellent tu­
torial based on five Pen Palette col­
or images, which includes a final ex­
am, provides a quick introduction to
the system.

The Flexidraw system disk includes
a collection of additional programs
and utilities. These include:

A sprite editor and animator.
A display picture program which

lets you put a light pen-driven arrow
on the screen, suitable for lectures.

A light pen version of the Follow
Me game.

A simple telecommunications pro­
gram for transmitting Flexidraw im­
ages.

The Four Seasons, a quasi-animated
display of Wayne Schmidt's Irish
Spring. The colors of the leaves cycle
through their seasonal changes while
the spring waters flow down the hill.

As an added bonus, the basic Flex­
idraw machine language ploning rou­
tines may be accessed from your
BASIC programs. These routines let
you plot points, draw lines, and draw
circles from within your BASIC
programs.

Overall, Flexidraw is a very im­
pressive package. Although its initial
cost may seem high, it provides an
excellent value for your dollar.

Inkwell Systems, P.O. Box 85152
MB290, 7677 Ronson Road, San Di­
ego, CA 92138 (phone: 619-268­
8792).

m1!lSOFlWARE
P.O. BOX 326
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ment while the original size image is
displayed in an onscreen window.

Basic geometrical operations are
supported. These include the draw­
ing of boxes, circles, ellipses, and
arcs or elliptical quadrants. Lines
may be drawn point to point, contin­
uously rubber banded, or fanned out
from a single point. 14 fill panerns
are built into the system. Many ad­
ditional panerns may be created,
since any of the keyboard characters
can be used for this purpose. 24 addi­
tional fill panerns are included on the
disk as a loadable character font.

Extensive text handling is provided
with support for most of the C-64's
full screen editor features. All the
built-in Commodore characters may
be used. 1Wo additional fonts may be
loaded in from disk. Eight standard
size (8 X 8 pixel) fonts and two
"FJexi" fonts are included on the disk.
The "Flexi" fonts are custom quad­
ruple sized (16 X 16 pixel) charac­
ters for elaborate text displays. A sep­
arate package, Flexifolll, is available
from Inkwell Systems. This program

allows you create your own fonts and
panern fills for use with Flexidraw.
This supplementary program disk also
contains 33 additional font styles.

Flexidraw incorporates a compre­
hensive set of copy and paste func­
tions. Although the operations have
nOl changed from version 3.0, the no­
menclature has. Paste operations are
now done as test, with, and over.
These correspond to logical exclusive
or, logical and, and an exclusive or
followed by an and. Thus two pastes
in the same place using test will re­
store the original screen. Images cop­
ied to the scratchpad may be rotated
or flipped in any combination before
being pasted.

The copy operation is restricted to
multiple character cell chunks. This
permits the creation of symbollibrar­
ies or clip art files. These collections
of symbols are designed to connect
up when they are copied and pasted
following the grid guidelines. Four of
these image files are included on the
program disk. These are collections
of electronic, mathematical, and ar-

--::=========::::::--l chitectural symbols.
Full bit map printer dumps are in-

cluded with Flexidraw. Supported
printers include the Commodore 1525
and 1526 (currently the MPS-80U
803 and the MPS-802) and the 1520
ploner. Other printers include the Ep­
sons and their lookalikes, Olddata,
and Cltoh. Single size and quad size
dumps are available. Remember the
linked screens we talked about above.
If you have a 1526, Epson type, Old­
data, or C.Itoh printer, Flexidraw can
automatically print two single size
images side by side. The process may
be repeated to generate hardcopy of
as many vertically linked side by side
images as you would like. Up to six
of these screens will fit comfortably---------:=:::-:11 on a single 8\n X II" sheet of paper.

The Flexidraw system lets you col­
or in your high-resolution pictures us­
ing a separate Pen Pa/etre utility. This
program uses a unique and effective
approach to adding color within the
limits of the high-resolution bit map
display. Remember only two colors
are allowed within a given 8 X 8 pix­
el character cell.

Pen Palette works with a set of 23

-.
~. . -'''11·' ",t.e-. ·' .....r'

'tn~~
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THE ADSA ENYELOPE
One important chardcteristic of sound is dYllamic rallge

-the different in volume between the loudest level and
the softest level of a sound. In the C-64, dynamic range
is detemllned by something called an Attack/Decay/Sus­
tain/Release (or ADSR) envelope.

The C-64 ADSR envelope derives its name from the
faCt that every musical note can be broken down into four
distinct parts, or phases. These four phases in the life
of a note are illustrated in Figure 1.

I
A • • I

I
I
I
I
I
I
I
I
I

, I
Figl/re 1: IIIl/stratioll 0/ all ADSR ellvelope.

A=AnaclC

THE AnACK AND DECAY CYCLES
The attack phase comes first because every note Slans

with an attack. The attack phase is the length of time
that it takes the note to rise from no volume at all (a I.ev­
el of zero) to the note's maximum volume.

Once a note reaches its peak volume, its decay phase
begins. The decay phase is the length of time it lakes
for the note to decay from its peak volume to a prede­
fined "sustain" volume.

The SID chip uses three memory registers to control the
attack and decay phases of notes. These are $0405 (for voice
I), $D4OC (for voice 2), and $0413 (for voice 3).

Each of thesse attack/decay registers is divided into
two parts: a low nibble (bits 0 through 3) and a high nib­
ble (bits 4 through 7). To set the attack phase of a note,
the high nibble of the attack/decay register is used. To
set the decay phase of a note, the low nibble of the reg­
ister is used. Each nibble can be set to a value ranging
from $0 (for a duration of 2 milliseconds, or 2/1000 of
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trol registers are used for deteffilining wavefomlS. When
bit 4 of a control register is set, the voice which that reg­
ister controls will produce a triangle wavefoffil. If bit 5
is sct, a sawtooth W'dvefoffil will be produced. Setting
bit 6 will result in the generation of a pulse wavefoffil,
and setting bit 7 will generate random noise.

If none of these bits are set, the wavefoffil that is pro­
duced will be a sine wave-a wave that produces a pure
sound with no ovenones.

As you can see, the SiD chip har, three voice regis­
ters. Each register has a voice of its own, and each voice
can be progranuned independently of the other two. So
SID can use his three voices to produce music in threc­
part harmony.

In addition, each of SID's three voices can producc
many different kinds of sounds, and the characteristics
of the sounds generated by each voice can be diffcrem
from those of the sounds produced by the other two. So
SiD can be progranuned to sound likc a band of three
differem instruments playing simultaneously.

As the table above indicates, the block of memory that
extend from $0415 to $0418 contains a set of registers
labeled "fllter and volume controls." These regi ters are
used to control the volume and some of the sound char­
acteristics of SID's three musical voiccs.

WAYEFORMS: THE SHAPES OF SOUNDS
SID's filter and volume controls are used to control

the timbre, or overall chardcteristics, of SiD's sounds.
As you may recall from last month's column, the tinlbre
of a sound is detennined by a structure called a wave­
foml. And SID, as last month's colunm also explained,
can produce four distinct types of W'dvefoffils: a triangle
wavefonn (which can sound like a xylophone or an ac­
cordion), a sawtooth wavefonn (which can resemble the
sound of a trumpet or a harpsichord), a pul e wavefoml
(which comes close to sounding like a piano) and a ran­
dom-voice wavefonn (which can be made to sound like
explosions and the sounds of percussion instrumcnts).

The SID chip uses three registers-one for each voice­
to detemllne the wavefomlS of sounds. These registers.
calJed control registers, are $0404 (for voice I), $04OB
(for voice 2), and $0412 (for voice 3).

Only the high-order bits (4 through 7) of these can-

~_I(:PMMCI)CI~I:I~CC~SI--
NOW HEAR THIS

Making SID Sing-Part .. By Mark Andrews

$0400 -$0406: Registers for Voice I
$0407 -$0400: Registers for Voice 2
$04OE-$0414 : Registers for Voice 3
$0415 -$0418 : Filter and Volume Controls

T
he Commodore 64, despite its plain looks and
modest price, comains an amazingly power­
ful music and sound synthesizer. As you'll re­
calJ from last month's column, the heart of this

built-in synthesizer is a microprocessor called the 6581
Sound Imerfdce Device- often referred to as SID.

In the Commodore 64, this kid named SiD controls
a big block of RAM that extends from memory address
$0400 through $0418 (54Z72 to 54296 in decimal nota­
tion). This chunk of memory can be broken down imo
four smaller segments, as follows:
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a second) to $F (for a duration of 8 seconds). seconds) to $F (for 24 seconds).
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SEnlNG SID'S VOLUMI
As explained last month, the volume levels of SID's

three voices cannot be independently controlled: SID has
only one volume-control register, and it always sets all
three voices to play at the same volume. To set the over­
all volume of SID's sound, all you have to do is place
a value ranging from $0 through $F in the lower four
nibbles (bits 0 through 3) of Memory Register $0418 (of­
ten referred to as the SIGVOL register). The larger the
value of this nibble, the louder SID's music. In most ap­
plications, the volume nibble of the SIGVOL register is
kept at $F, its loudest sening.

Reader SeNlce No. 248
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-7PuBLISHING, INC.

P.O. Box 582 • Santee. CA 92071 • Telephone, 619/562-3221

THE BEST MACRO ASSEMBLER FOR THECOMMODORE64
~sy to use for the beginner or professional, Merlin 64 Is

an extremely powerful macro assembler.
Just a few of Its features Include:

••••• • Fast assembly times

• Word processor like editor

• CondidonaJ assemblies.
OpdonaJ assembly to disk

• Indudes Sourceror. an easy [0

use disassembler that creates
Mel1in 64 source flies from
binary data

• Macro library of common
operations

• Cross Ref. udlity program
• 80 column display

compadbllity

'This Is the best assembler I've seen for me Commodore 64 ... ..
Wm. Sdnders / Assembly Language for Kids

·· ... an outstanding value ... 1can't imagine how It could
be better,"

$49 9 5* C Peterson / AHOY! Magazine

• ·PIus noo SHpping. CA Res...td 6"SAIes TA

Ask your local dealer for details. or just write or call:

MERLIN64

THI SUSTAIN AND DECAY CYCLIS
As soon as the decay cycle of a note ends, its sustain

cycle begins. During a note's sustain cycle, the note is
held for a certain length of time at a predetermined vol­
ume. Then the note's release phase begins. During the
release phase, the note drops from its sustain level to no
volume at all, or a zero volume level.

Each of SID's three voices has one register that con­
trols both the sustain and the release characteristics of
the notes which that voice produces. The SID chip's sus­
tain/release control registers are $0406 (for voice I),
$D40D (for voice 2), and $0414 (for voice 3).

To set the volume of a note's sustain cycle, the low nib­
ble of the note's sustainlcbntrol register must be set to
a value ranging from $0 (for no volume) to $F (to keep
the sustain level at the note's peak volume). The dura­
tion of a note's sustain level is not determined by the set­
ting of this nibble; to control the duration of the sustain
level, a timing loop or some other kind of timing device
must be used.

The release cycle of a note is controlled by the low
nibble of the note's sustain/release register. Each release
nibble can be set to a value ranging from $0 (for 6 milli-

PLAYING THE MUSIC
Once a note's volume and frequency have been set, and

a waveform and an ADSR envelope have been pro­
grammed, the music can begin. To stan a note, only one
more bit must be set: a special bit called a gate bit. The
SID chip has three gate bits, one for each voice, and each
located in a different register. The three registers are
$0404 (for voice I), $040B (for voice 2), and $04J2
(for voice 3). The astute reader may recall that these three
registers were mentioned earlier: their high-order nib­
bles are used to select the patterns of the waveforms that

-------------------- the SID chip generates. Now we can lake a look at their

low-order nibbles, working backwards from bit 3.
Bit 3 of each of these registers is called a test bit; it

is used to disable an oscillator that is built into the voice
that each register controls. When this oscillator is dis­
abled, complex waveforms can be produced under soft­
ware control-even waveforms that approximate those of
human speech. When the oscillator is enabled, the sound
of the associated voice becomes more musical.

Bit 2 of each SID control register is called a ring mod­
ulation bit. When this bit is set to I, the triangle wave­
form of the voice controlled by the register is replaced
by a ring-modulated combination of two oscillators. The
associated voice may thus be used to simulate the sound
of a bell or a gong.

Bit I, known as a synchronillJtion bit, can be used to
synchronize the fundamental frequency of one oscilla­
tor with the fundamental frequency of another oscilla­
tor, thus enabling the programmer to create a wide range
of complex harmonic strUctures using voice I.

Bit 0 of each SID control register is the gate bit that
starts a note. When a note's volume, frequency, wave­
form, and ADSR envelope have been determined, and
when the SID chip has been given any other informa­
tion which it may need to play the note, the gate bit can
be set and the note will begin. To stop the note-whe­
ther it has completed its ADSR cycle or not-all a pro­
grammer has to do is clear the gate bit. The note will
then stop playing. Once the gate bit has been cleared,
the settings of any SID registers can be changed as de­
sired. Then another note can be played-or another sound
created-by setting the gate bit again.
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$39.95
COMMODORE 64

• Hits, Runs, Errors, LOB
& ERs for Every Inning

• All Totals. Cumulatives.
Averages Etc.
Calculated

• Detailed Users Manual
• Fast Statistics Retrieval

from Disk

LET YOUR COMPUTER
KEEP TRACK OF YOUR

TEAM'S BASEBALL STATS
FORYOUI

$49.95
APPLE lIellie

EASY TO USE
• Clear Screen Directions
• Easy Data Entry

and Correction

COMPREHENSIVE
• 23 Batting and Fielding

Statistics
• 22 Pitching Statistics
• Up To 30 Players
• Unlimited Games

• 15 day money back guarantee
• check or money order please, plus

$2.50 shipping and handling
• Program specs and details avaIlable upon request

JACOBSEN SOfTWARE DESIGNS
1590 E. 43rd Avenue Eugene, Oregon 97405

Phone: (503) 343·8030

THE BASEBALL DATABASE

will take place 60 times a second, with quarrz-elockwork
precision, and without any further effort on the part of
the assembly language programmer!

A vector-steaJing operation can be very easily used to
customize the hardware interrupt routine used by the C-64.
The vector that is usually stolen as part of this operation
is called, logically enough, the hardware interrupt vector.
It resides at memory addresses $0314 and $0315, and it is
often labeled the CINV vector in C-64 programs.
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DETAILED PRINTED REPORTS
• Player Rosters • WIn/Loss Records
• Game Summaries • Team Cumulallves
• Pitching Cumulatives • Player Histories
• And a lot more

A POTENTIAL PROBLEM
There is one more possible snag that must always be

accounted for if the CINV vector is to be stolen success­
fully. Here it is:

The CINV vector consists of two 8-bit memory regis­
ters which, in combination, always hold a 16-bit address.
So it takes two operations to alter the CINV vector. First
the low byte that it points to must be changed. Then the
high bit that it points to must be altered.

Since the CINV vector must be changed in two stages,
there is always a chance that the C-64's hardware inter­
rupt may begin after one of the vector's byte has been
changed, but before the other byte has been altered. If
this happens, the CINV vector may point to a mean.ing­
less address when it is called, resulting in a program crash

USING INTIRRUPIS
The type-and-run program called MUSIC.S (see page

86) is a fairly simple assembly language program that
can turn your Commodore's keyboard into a piano key­
board. Before you type and run the program, though,
it might be helpful to understand the concept of imer­
rupts, which are used in most high-performance music
and graphics programs,

An interrupt -often referred to by its assembly language
mnemonic, IRQ - is a high-priority routine designed to
interrupt lower-priority programs, if necessary, so that
it can do its work properly. No maner what is happen­
ing when an interrupt is called, a computer will stop ev­
erything el e it is doing in order to process an interrupt
(unless an even higher-priority interrupt is in progress,
in which case the higher-level interrupt will be allowed
to finish what it is doing before the lower-level interrupt
begins). In other words, in an assembly language pro­
gram, an interrupt always goes to the head of the line,
where it can keep other routines waiting until it has done
what it is supposed to do.

Assembly language programmers often use interrupts
when they want to write time-eritical routines, One very
important interrupt routine is built into the Commodore
64's operating system. Called a hardware interrupt rou­
tine, it takes place exactly 60 times each second, during
a brief period when the C-64 is not displaying anything
at all on its screen. During this period, known as a screen
refresh cycle, many essential housekeeping operations take
place, all controlled by interrupts, The C-64's internal
clock is updated, the keyboard is read, aod a cursor-blink­
ing operation is performed. When these and other essen­
tial chores are fmished, the computer's hardware inter­
rupt routine ends, and normal processing can resume.

The C-64's hardware interrupt routine can be of great
assistance to the assembly language programmer. That's
because it can be customized with the help of something
called a hardware interrupt vector. In assembly language
jargon, a vector is an entry point in an assembly lan­
guage program. Usually, a vector is nothing but a point­
er to the next routine in a program. But it is a special
kind of pointer because it can be "stolen," or made to
point to another subroutine. When a vector is stolen, the
routine that it is made to point to is usually one that has
been wrinen by the person stealing the vector. When such
a user-wrinen routine ends, it usually terminates with an
unconditional jump to the same routine that the stolen
vector originally pointed to.

The effect of "stealing" a vector, then, is simply to in­
sert a user-wrinen routine into a set of operations that
would ordinarily be controlled exclusively by a compu­
ter's operating system. If the stolen vector is part of the
computer's screen-refresh cycle, the user-written routine

To play the same note or create the same sound over
and over again, all a program has to do is set and clear
the gate bit repeatedly, while all other SID settings re­
main the same,
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JMP (USERADD)

That statement ends the user-written note-timing loop
with a jump to the address originally pointed to by the
CI Y vector.

by the program will always be precisely timed.
In Lines 56 through 59 of MUSICS, the CINY vector

is stored in a pair of memory addresses called USERADD
and USERADD+1. ext, in Line 60, the SEI instruction
i used to disable maskable interrupts. When that has been
done, the address of a user-wrinen routine (a note-tinting
loop) is stored in the address of the CI Y vector. Then
interrupts are reenabled with a CLl instruction.

The note-timing routine added to the CI Y vector is la­
beled WAIT. It can be found in Line 112 through ll9 of
MUSICS. The note-time rourine ends with the statement

Figure 2: Keyboard arrangement for the MUSICS program.

Re.der ServIce No. 250

or a system failure.
To prevent this kind of catastrophe from taking place,

the C-64's 6502 chip has two special instructions for mak­
ing sure that interrupts are dealt with safely. One of these
instructions i SEI. which stands for "set interrupt disable:
The other is CLl, for "clear interrupt disable." When an
SEI instruction i used in an assembly language program,
the interrupt disable flag of the 6502 processor status register
i set, and no maskable interrupts can take place. (There
are two kinds of interruptS: maskable and nonmaskable. The
CINV interrupt is of the maskable variety.)

When a CLl instruction i invoked during an assem­
bly language program, it has just the opposite effect from
that of the SEI register: it clears the P register's inter­
rupt disable flag, and maskable interrupts are enabled.

The SEI and CLl instructions are tailor-made for appli­
cations like stealing the C-64's CINV vector. To make
sure that a program does not crash when the CINY vec­
tor is stolen, simply use the instruction SEI before you
change the vector, then use the CLI instruction after
you've changed it. Then no interruptS will take place while
the CINY vector is being altered, and the vector can be
afely changed.
In MUSJC.S, the CINY vector is altered to include

a nOle-timing loop. That ensures that the nOles produced

The MW-3SD interrace hDS b••n
revised to fully supporl the 128
including complele CPM emulalion
lolal graphics. correcl aspect 1

ratios. print burrer. elc. Insisl
on compalabilily for only $79.00, ." . .
Synthesizers. Interfaces. Music
Disks. Sequencer Software. [te.
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RUNNING THE MUSIC.S PROGRAM

iiiiii!!!!!!!!!!!!!!!!!!!!!j!!!!!!~~n The MUSICS program was written using the Mer/ill 64assembler, but with relatively minor modifications it can
for the Commodore 128 be adapted for use with any assembler that is compatible

with the C-64. When the program has been typed and as-
DONT GIVE UP YET! sembled, it will convcn your 64's keyboard into a piano-style

keyboard. When the program is running, the middle row
~ of keys-the row that stans with "K-can be used like the

Virtually all 64/128 white keys on a piano. The keys on the top row of your
Software with ---4 keyboard-beginning with "Q"- can be u ed as black keys.

,.EW 1571 Clone • ;; Figure 2 illustrates this arrangement.
Months or R~D have gone into the /, r1 Once you know how SID produces sounds, the MUSICS
GCR ClONF MACHINE- ror 1571. !p program is fuirly easy to follow. And once you have it up
Now you have the ability 10~ and running, rm sure you'll be able to find many ways that
reproduce GCR signals to back up e. it can be improved. As written, the program makes use of
virtually all sortware for the
64/128 including CPM (double only one of SID's voice registers, but there is no reason
sided loo!). Included are: that it couldn't make use ofall three, enabling you to pound
II Full Density Utility" GCR Copy your keyboard in three-pan hannony.
Jl Direclory Ulilities .. Aulo 800t The MUSJC.S program could be improved even more
Maker (61&.124 Hodes) ~) Expansion
module seclion ('or lot.... """",,). with some eye-catching color graphics. You could use
tt THIS ror only $49.95 either character graphics or high-resolution graphics to

print a piano keyboard on your screen. and then print
a note or some other symbol on any key that is hit to
indicate that it's the key being played. And why not tum
the "piano" used in the program into an electric organ
or a music synthesizer, complete with "stops" designed
to approximate the sounds of other in truments? With
a little imagination, along with what you've learned about
assembly language from reading these columns, I'm sure
you can customize the MUSICS program in any of these
ways, and many others! 0

SEE PROGRAM LISTING ON PAGE 86



By Dale Rupert
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E
ach month, we'll present several challenges de­
signed to stimulate your synapses and toggle the
bits in your cerebral random access memory.
We invite you to send your solutions to:

Commodores, c/o Ahoy!
P.O. Box 723

Bethel, cr 06801

We will print and discuss the cleverest, simplest, shon­
est, most interesting and/or most unusual solutions. Be
sure to identify the name and number of the problems
you are solving. Also show sample runs if possible, where
appropriate. Be sure to tell what makes your solutions
unique or interesting, if they are.

Programs on diskene are welcome, but they must be
accompanied by listings. You must enclose a stamped,
self-addressed envelope if you want any of your materials
returned. Solutions received by the middle of the month
shown on the magazine cover are most likely to be dis­
cussed, but you may send solutions and comments any
time. Your original programming problems, suggestions,
and ideas are equally welcome. The best ones will be­
come Commodores!

PROBllM #30-1: fUNCTIONAL INTRY
This problem is based upon a suggestion from Glen

Bohusch (Erie, PAl. Add the necessary lines to the fol­
lowing program to allow the user to type the definition
for the function FNA(X). Once the definition has been
entered, the program prints the values of the function
in line 100.

If) PRINT "DEFINE THE FUNCTION FNA(X) = "

100 FOR X=1 TO 10 : PRINT FNA(X) : NEXT
: END

PROBllM #30-21 WHAT .NVIRONMINn
Write a sinlple routine that determines the type of com­

puter (VlC 20, C-64, C-128, or others), the current screen
colors, and whether the screen is in 80, 40, or 20 col­
umn mode. This routine could be executed at the stan
of a program and would allow the program to behave
differently for the different types of computers.

PROBllM #30-31 WORD WRAPPIR
Jim Speers (Niles, Ml) has suggested yet another out-

standing challenge. Very simply, see if you can imple­
ment the word-wrap function found on most word pro­
cessors. Your program should allow text to be typed and
displayed with a cursor. When a word is typed which
will not all fit at the end of a line, it is to be erased,
and as much of the word as has been typed is moved
down to the stan of the fullowing line wbere typing con­
tinues.

Your solution should allow < DEL> and < RE­
TURN> to operate properly. Cursor keys, < INS > , and
< HOME> may be ignored. Jim used the back-arrow
key to erase his graphic cursor and to end the program.

PR08UM #30-41 COLOR lIARS
Here is one for which the solution should be many

times shorter than the description of the problem. This
program prints randomly colored graphic blocks hori­
zontally across the screen starting at the top row. Once
two consecutive blocks of the same color have been
printed, blocks are printed in pairs. Each pair will have
randomly selected colors, but the two blocks in the pair
are the same color. This continues until three consecu­
tive pairs all have the same color, at which time blocks
are printed three at a time with each of the triplets hav­
ing the same color. And so fonh.

An example sbould clarify the task:

CACBEDDBBEECCCCCCBBBAAADDDBBB ••.

Each leller represents a character-size graphics block,
and different lellers correspond to different colors. Ini­
tially every block is a different color until two consec­
utive bloc,ks of color D are printed. Then blocks are
printed in pairs until three pairs with the same color C
are printed. Now triples are printed until four consec­
utive triples have the same color, at which time the col­
ored blocks are printed four at a time. The process con­
tinues ad infinitum.

Allow scrolling after the bollom row is printed. What
is the likelihood that the screen will ever be entirely one
color?

Before we gel to the solutions to Commodores from
the February 1986 issue of Ahoy!, let's look at another
contender fur the World's Longest Listable Line cham­
pionships. The clearcut winner (although achieved by de­
vious means) is the following submission from Ben Mit-
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chell, Jr. (New York, NY):

1 POKE 774,45

Run this one-liner, then try to list it. The line number
is displayed followed by an infinite number (count 'em)
of CMD commands! Of course fm taking Ben's word
that there are infinitely many of them-at least my com­
puter didn't show any sign of reaching the end of the line.

This POKE statement tampers with a LIST command
vector. Even the RUN/STOP-RESf()RE sequence does
nOl return things to normal. I suggest you find out what
is normally stored in location 774 by typing PRINT
PEEK(774) before you run the program. When you are
tired of counting CMD's, restore the LIST vector to its
original value by typing POKE 774,XXX where XXX
is the value displayed by the PRINT statement.

The same procedure works for the C-128, but instead
of showing infinitely many CMD's, the LIST command
will generate an audiovisual show.

Len Lindsay (Madison, Wl) raised an important ques­
tion in his latest COMAL solutions to Commodares. He
asked why we are always so concerned with the shonest
or most compact programs rather than the most read­
able or easiest to follow.

Len's well-taken implication is that there is more to pro­
gramming than cramming the most statements onto a single
line. In fact the dictates of good programming generally
frown upon such antics. On the other hand, the spirit of
Commodares is intellectual pastime and good clean fun.
There is no reason that every program we write must be
easily interpretable, documentable, or even debuggable.

There is at least as much intellectual challenge in par­
ing and rearranging a program's logic to allow it to fit
OntO one line of code as there is in writing the program
In a ngorously structured and documented format. As
fur as changing the emphasis of this column from "short­
est" to "most readable; we generally look for a happy
medium. The length of the program is usually determined
by its number of statements rather than its number of pro­
gram lines. Sometimes (although certainly not always)
one statement per line is preferred. All other factors be­
ing equal, the most readable, compact solutions are most
likely to be used in this column.

We are certainly not biased against COMAL (to as­
suage Len's concern) or any other language. Structured
prognmuning is generally a desirable goal, and COMAL
(along with Pascal and Modula-2 among others) certain­
ly encourages structured programming. But in this column
we are playing games and solving puzzles, and a com­
pact five-line program can be a more appropriate solu­
tion than a structured twenty-line program. Most impor­
tallt, keep those solutions coming in whatever language
you prefer to write.

Problem 1126-1: Apples Anyone?, submined by Ted
Grondski (Springfield, MA), brought essentially two
classes of solutions, the random search and the sequen­
tial search. Representative of the random search approach
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is the following program from Jacqueline Callaway
(Orange Beach, AL):

1 REM
2 REM COMMODARE #26-1
3 REM APPLES ANYONE?
4 REM SOLUTION BY
5 REM JACQUELINE CALLAWAY
6 REM
10 FOR 1=1 TO 4 : READ L$(I) : NEXT
20 A=1 : 8=2 : K=3 : D=4
30 W=INT(RND(1)*4)+1 : X=INT(RND(1)*4)+1

: Y=INT(RND(1)*4)+1 : Z=INT(RND(1)*4)+1
40 IF A*W+B*X+K*Y+D*Z+A+B+K+D<>32 THEN30
50 IF W<>X AND W<>Y AND W<>Z AND X<>Y

AND X<>Z AND Y<>Z THEN 70
6() GOTO 3()
7() PRINT"ANN "; L$(W) :PRINT"BETH "; L$(X)

:PRINT"KATE ";L$(Y) :PRINT"DOT ";L$(Z)
80 DATA SMITH, BROWN, BLACK, ROBINSON

Ann, Beth, Kate, and Dot got one, two, three, and four
apples respectively. Ed Smith took as many as his sis­
ter. Fred Brown, George Black, and Jack Robinson each
took two times, three times, and four times respectively
as many apples as his sister. Since the total number of
apples is 32, the statement in line 40 determines if the
values of W, X, Y, and Z meet the specifications.

Rather than stepping through each possible combina­
tion of W through Z, Jacqueline's program randotnly
picks values for the four variables and tests them. The
other conditional tests on line 50 make sure that no two
variables have the arne value. •

The sequential search method is shown in this solu­
tion from Michael Marron (Stony Brook, NY):

1 REM
2 REM COMMODARE #26-1
3 REM APPLES ANYONE?
4 REM SOLUTION BY
5 REM MICHAEL MARRON
6 REM
10 FOR 1=1 TO 4:READ F$(I):NEXT I
20 DATA ANN, BETH, KATE, DOT
30 FOR A=1 TO 4 : FOR 8=1 TO 4 : FOR C=1

TO 4 : FOR 0=1 TO 4
40 IF A=B OR A=C OR A=D OR B=C OR 8=D OR

C=D THEN 6()

50 IF A+2*B+3*C+4*D+10=32 THEN GOSUB 70
60 NEXT D:NEXT C:NEXT B:NEXT A: END
7() PRINT F$(A);" SMITH",F$(B);" BROWN",F
$( C) ;" BLACK", F$ (D) ;" ROBINSON": RETURN

Nested FOR-NEXT loops guarantee that every possible
permutation of values will be tested.

For this problem with a small, finite number of pos­
sible combinations (namely 24), either solution is satis-
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1 INPUT X : PRINT X

C=commodore

tl'ii;izt§\
CALL

(514) 854-9994
P.O. Box 13428. Columbus, Oh. '3213

CDMMDDORESOFnNARE
KUNG FU·EXPLODING FIST .• 19.99
KUNG FU·STICKSOF DEATH .19.99
KARATE CHAMP ...•.....• 19.99
KUNG FU MASTER.......••. 19.99
KARATEKA q 19.99
HAADBALL 18.99
PSI TRADING CO.. .. . ••.... 18.99
THE DAM BUSTERS .•......•18.99
LAW OF THE WEST .•....•.• 18.99
AGHT NIGHT 18.99
copy II 24.99
JET ••.•.•.••••.•••••••.•.24.99
FLIGHT 81M. U•.• ' ,.' ••• 32.99
S'MORE _••... " «.99
FASTLOAD 24.99
MACH 5, , .••..••.. , .. , .24.99
MACH 128 , q •• 29.99
SUPER PASCAL ••••.•.••.•.«.99
HOME PAK ., 29.99
SYLVIA PORTER .••...•.•.•54.99
HOME ACCOUNTANT .•..••.24.99
PRINT SHOP 27.99
NEWSROOM 32.99
WOROWRtTER .•....•.•...44.99
MUln PLAN .•• _ «.99

OOMMOOOREHARDWARE
Cl28 .......•••. # ••••••• 249.99
C64 , •..•.. , •••...••.... 139.99
15-*1 DISK DRIVE ••••.••••• 179.99
1571 DISK DRIVE .••.•...•. 239.99
1702 MONITOR •.•••••••••• 189.99
1802 MONITOR •........•.. 179.99
1902A(RGB) MONITOR .•••.279.99

PRINTERS
STAR501010 , 219.99
PANASONfC 1091 ..••..••.. 229.99
EPSON LX&! .. " ..•. , ..... 219,99
PANASONIC 1080..•..• , •.• 199.99
SEIKOSHA ...... , , ...... 179.99
CQMREX .•.•.. " •....•....69.99
COMMOOOREMPS 1000 ..• 239.99

MISC. HARDWARE
Q-WIZ INTERFACE ..•......46.99
CAROCOGTINTERFACE •••37.99
TYMAC CONNECTION ...•.•. 49.99
PPI. " n 34.99
XETEC JR. INTERFACE .•.••. 36.99
XETEC INTERFACE .••. " ...56.99
MQOEMS.TOTAL COMM..••. 29.99
COM MOORE 1200 BAUD .••. 149.99
MESSENGER MODEM .••..••34.99

MONITORS
THOMPSON COMPOSITE

1'" COLOR ...••••••••.• 149.99

k~~~N1~~4~)COlOfi' :~~:::
TENIKA(RGB), •••..•.•..•.259.99
XL80 80 COLUMN BOARD .•.•34.99
13SOMOUSE(FOR 128)., .••.42.99

SPECIAL
STAR 50 10C " .208.00

5 PI = 3.14159265
15 IF ABS(X) > PI THEN X = X - SGN(X) *
2 * PI : S=X : F=X : GOTO 15

HOW TO ORDER: CASHIER CHECK. MONEY ORDER, MASTERCARD' OR
VISA' (Add % lOt charge carda) ... NO PERSONAL CHECKS ... NO C.O.D. 'a
... SHIPPED U.P.S. PRICeS SUBJECT TO CHANGE.
SHIPPING: Prompt one day shipping on In-Sloclt merchandise. Ohio reslclenlS
add 5.5% sales laX. Add $3.00 on all Otoers under S1OO.OO ... AcId S5,00 on all
orders oYer S1OO.OO.
INTERNATIONAL: Aclual freighl charge on all Otders outside lhe tontinental
Unlled Stales Including A.P.O.

CALL OR WRITE FOR FREE CATALOG

CAlL ELECTRONIC ONE (614J 864-9994

Indeed for angles very close to zero radians, the sine of
the angle is very close to the angle itself. (See that for
yourself in the series expansion above. If X is less than
one, then X cubed is much less than one, and the first
term is the most significant term.)

You might enjoy investigating the accuracy of Jack's
program for various values of X. Compare SlN(X) with
X as X approaches zero.

Edward Majewski (Milwaukee, WI) used a different
method to find the sine of X. He evaluated the first five
terms of a Chebyshev series polynomial.

1 REM
2 REM COMMODARE #26-2

ELECTRONIC ONE·

The SON function allows negative values of X to be in­
creased and positive values to be decreased.

The award for the shortest solution to this problem goes
to Jack Silver (Medford, NY). One of Jack's solutions
is simply

for every even integer N to modify large values of X.
Simply reduce the magnitude of the input number X by
removing multiples of 2 * pi before starting at line 20.
These statements will work:

sin (X + N * pi) = sin (X)

X'/5! = - X'/3! * X * X / (4 * 5)

Most solutions used the Taylor (Maclaurin) series ex­
pansion of the sine function:

sin X = X - X'/3! t X'/5! - X'I7! ...

where 7! (read 7 factorial) means 7*6*5~*3*2*1 or 5040
for example. Each term is reached by multiplying the
preceding term by X squared and dividing by the nega­
tive of the product of the next two integers, hence

In John's program, S stores the sum of the terms and F
stores each individual term. By alternating the multipli­
cations and divisions, John's program is less likely to over­
flow (at least for values of X greater than one). John's
program is also self-terminating. Once a term has been
reached which is small enough to be stored as zero in
the computer, line 30 is executed and the result is printed.
You might add a PRINT N statement at the end to see
how many terms are evaluated for various values of X.

This series expansion is not very accurate for large val­
ues of X. It is good to about five decimal places for X
equal to 10. You could take advantage of the fact that

factory, The random method is desirable when there
might be infinitely many combinations to test and not
all solutions are required. The sequential method allows
you to gauge the amount of time needed to find all solu­
tions, even though it mayor may not find those solu­
tions more quickly than the random method. There is
no way to know when the random method will hit upon
the final solution. By the way, how would you solve this
problem without a computer- randomly, sequentially, or
with some combination of the two methods?

The solution from John Prager (Bay City, Ml) to his
own Problem #26-2: Wilars Your Sine nicely handles
some of the intricacies of this problem. Without using
log or trig functions, John's program calculates the sine
of an angle given in radians.

1 REM
2 REM COMMODARE #26-2
3 REM WHAT'S YOUR SINE?
4 REM SOLUTION BY
5 REM JOHN PRAGER
6 REM
ITJ INPUT "ANGLE (RADIANS)"; X: S=X: F=X: N=1
20 F=-F*X/(Ntl)*X/(Nt2):N=Nt2:S=StF:IF F
(>(j THEN 2(j

3(J PRINT"SINE :"s
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3 REM WHAT'S YOUR SINE?
4 REM SOLUTION BY
5 REM EDWARD MAJEWSKI
6 REM
10 Bl~1.5707963:B3~-.64596336:B5=.079688

475:B7=-.0046722203:B9=.0(/J15081716
2(J INPUT"ENTER VALUE IN RADIANS";X : X=X
*2/+
30 Y=Bl*X+B3*X'3+B5*X'S+B7*X'7+B9*X'9
40 PRINT"CAL ULATED SINE";Y
SfJ PRINT"COMPUTER VALUE"; SIN( (+/2)*X)

Edward's program is very accurate for X between - P1I2
and PlI2. To eliminate the exponentiation and in some eas­
es improve accuracy, line 30 may be rewritten as follows:

30 X2 = x*x : Y = X * (Bl + X2 * (B3 + X
2 * (BS + X2 * (B7 + X2 * B9))))

This type of polynomial expansion with tored con­
stants is often the way that computers and calculators eval­
uate the advanced functions. Books on numerical analy­
sis will provide further information on this subject.

No one sent all 66,150 possible four-letter 'word;" con·
taining two vowels each (fortunately). Howevcl. there
were several programs submitted which do generate such
a list for Problem #26-3: DuallVwels. For this problem
some programs "built" the four-letter words to have ex­
actly two vowels while others generated every possible
combination of fOUl letters and printed only those which
contained just two vowels.

The following program from Paul Mather (Warmin­
ster. ONn is the shorte;t and mo;t straightforward of
the olutions received.

1 REM
2 REM COMMODARE #26-3
3 REM DUAL VOWELS
4 REM SOLUTION BY
S REM PAUL MATHER
6 REM
l(J A$( l)="AEIOU": A$(2)="BCDFGHJKLMNPQRST
VWXYZ II

2(J FOR Z=l TO 6
30 READ Xl,X2,X3,X4
40 FOR Cl=l TO LEN(A$(Xl))
50 FOR C2=1 TO LEN(A$(X2))
60 FOR C3=1 TO LEN(A$(X3))
70 FOR C4=1 TO LEN(A$(X4))
80 PRINTMID$(A$(X1),Cl,l);MID$(A$(X2),C2
,l);MlD$(A$(X3),C3,1);MID$(A$(X4),C4,l),
90 NEXT C4,C3,C2,CI
1(/) NEXl Z
110 DATA 1,1,2,2, 1,2,1,2, 1,2,2,1, 2,1,
1,2, 2,1,2,1, 2,2,1,1

There are six different oricntations for the two vowels
within the four-letter word: positions 1&2. 1&3. 1&4,
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2&3, 2&4, and 3&4. The DATA values in line 1I0 are
read four at a tinle. A value of I corresponds to A$(I)
which stores the vowels, and a value of 2 corresponds
to A$(2) which stores the consonants. Each possible let­
ter from the vowel array or the COnsonant array is cho­
sen and used in the appropriate position in line 80.

lt is easy to see how the tota! number of words may
be calculated by looking at Paul's program. The Z loop
is executed ix times. Within each Z loop, the first vowel
will have five different values as will the second vowel.
Similarly the first and second consonants will each have
twenty-one different values. The result is (6 * 5 * 5 *
21 * 21) or 66150 total combinations.

Manin Brookes (Framingham, MA) mentioned that
his program took 2 hours 39 minutes to find the 66150
words. You might see if your program can beat his aver·
age of almost seven words per second.

During his work on Problem #26-4: Spelled Number,
Wallace Leeker (Lemay. MO) uncovered a rather inter·
esting and very subtle bug in his C-64. He discovered
that Rob Lackcy's progmm printed in the September 1985
Commodares did not give the correct result for the num·
bers 700 and 900. Rob's program inputs a number Ie s
than 10.000 and spells out the English equivdlent. 5tmnge­
Iy cnough. 900 comes out "eight hundred" and 700 be­
comcs "six hundrcd'-'

Evcn more puzzling was the fact that on an IBM PCjr.
Rob's program works fine. 50 Wallace assumed there must
be somcthing wrong with his C-64. Alas, it looks as
though the problem with the C-64 is somewhere in the
firmware (BASIC software in ROM). On the C-128, Rob's
plOgram works fine. On the C-ll8 in C-64 mode, 900
still comes out "eight hundred."

Hcrc's a short program which displays the problem.

1 REM
2 REM --- C-64 BUG
3 REM
10 FOR N=0 TO 9999
20 A=N/I0(fJ-INT(N/1000)
30 B=10*A:C=INT(B)
40 D=INT(10*(N/10(fJ-lNT(N/10(fJ)))
50 IF D<>C THEN PRINT N,C,D
6(J NEXT

In this program, D should equal the number of "hun­
dreds" in N. A. B, and C arc equivalent to the parts that
make up D. and C should have the same value as D. On
thc C-128, thi progranl does not print any vdlues. mean­
ing that is equal to D lor all numbers tested. On the
C-64. however, three values of N from 0 to 9999 give
different results for C and D (700, 900, and 1900).

The culprit, as many of you have no doubt urmbed.
is probably rclated to the internal storage and round-off
of values. It is surprising that the C-64 and the C-128
handle the situation differently. Maybe there's more to
the problem than internal round-off. Let us know what
you uncovcr.
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AICP
Disk Drive Cleaner 7.95
Olske 7.95
Printer Head Cleaner. 7.95

PRECISION
Superbase 128 • . . . . . • . . •. 56.95
Superbase 64 . • . • . • . • • . •• 46.95
Superscript 128 .•.•.•..•• 47.95
Superscript 64 •.•••.•..•. 46.95

DESIGNWARE
Body Transparent •......•. 27.95
Grammar examiner •.•••.•. 27.95
Remember 49.95
Stete. " Tralte •.•.•.•.•... 27.95
Notable Phantom ••••••.••• 31.95

ELECTRONIC ARTS
Bard'. Tale •..•.•..•••••.• 24.95
Sky Fox 24.95
Movie Maker ••.••.•••••••. 24.95
Carriers at War ....•.••••••35.95
Heart of Africa 24.95

HOT
Master Modema ••...••..••36.95
Compuserve Starter .• , ..•. 19.95
Practlcalc 64 16.95
Practlfll 16.95
oe.k Mgr Call
Halley Prolect •..•.•..•...•24.95
Ultima III 36.95
OOOdl 24.95
Home Accountant •••••. , •• 44.95
Inti. Hockey 16.95
Super Bowl Sunday ......•• 21.95
Super Bowl Sun. T.em Olak .16.95

HOTTEST
Karate Champ 22.95
Kung Fu Masters ••..•.•••. 22.95
Star llenk Boxing ...•.••••. 19.95
Sargon III 31.95
UlllmalV 39.95
Kung Fu exploding Fleta ••. 19.95

NEW
Kung Fu II ..•.••..•.•.•.•. 19.95
Gato 19.95
Ballyhoo 24.95
Leader Board .••••.•. , •... 24.95
Touch COwn Football ..••.•21.95
Vorpal 21.95
Print Shop Ccmpanlon .••.. 21.95
Alter Ego 29.95

INTRODUCTORY OFFER
BUY 2 PACKAGES
OF A.I.C.P. DISKS

and get
1 DISK NOTCHER FREE

GUARANTEED 100% ERROR FREE

TIME WORKS
Data Manager 128 ...•...•. 42.95
Data Manager II .•.....•••. 29.95
Electronic Checkbook ..•... 16.95
Evelyn Wood Reading 29.95
Money Manager .•..•...•.. 16.95
Sideways •••.•.•.•..•.... 16.95
Swift Celc 126wl.ldeway•..42.95
Swift Calc 64 w/sldeways .•. 29.95
Word Writer 128 w/speller •.. 42.95
Word Writer 64 w/speller .•.•29.95

MICRO LEAGUE
General Managers disk •.•.• 24.95
Micro league Baseball •.••• 24.95
T.am Disks 16.95

SIMON" SCHUSTER
Spy Hunter 27.95
T.pper 27.95
Typing Tutor III ••••.•••...• 24.95

MICRO PROSE
Aero Jet. •..•.....•.•.•.. 21.95
Crusade In Europe •••..••. 24.95
Decision In the Desert •.••• 24.95
F·15Strlke Eegle 21.95
Gunship 21.95
K.nnedy Approech ....••• 21.95
Silent sarvlce •.•••••••. ,. 21.95

BATTERIES INCLUDED
Ccneultent 64/128 39.95
Home Pek 29.95
Peper Clip 64/126 '.' ••.•.••. 39.95
Peper Clip wlspeller •...•.•. 49.9~

SUB LOmC
Flight Slm.1I .••..••..... , .34.9~
Jet 27.95
Scenery Olsks 1·6•••.•...•. 14.95
Scenery Disks 7·12 ..•.•..•CAlL

FIRST STAR
Spy Ya. Spy .•••••.••.•.••• 16.95
Spy Ya. Spy II 16.95
Superman •..••.•...•..••. 18.95

INFOCOM
Ballyhoo .•.•.•..••.•...• 24.95
Cutthroats 24.95
Enchanter ......•.•.....•. 21.95
Hltchhlk Guide .•.....•. 21.95
Infidel 24.95
Invlslclues (all) ea.••.•....• 6.00
Planelfall •..••.•.•.•.•••.21.95
Sorcerer ..•.•....•.•.•.••24.95
Spellbreaker ......•......•28.95
Starcross .......••••..•.•29.95
Suspect. •............••.•23.95
Suspended 27.95
Wishbringer .•.•.•.•••.•..22.95
Witness •••••••••••••••••. 22.95
ZOrk 102·3 ...•.•.•...•..•. 25.95

DISKS" ACCESSORIES
Disk Notchers 6.50
Olsks No Lable (25) •.•.•..• 16.95
Paper Color Assorted •.•..• 14.95
Paper Oklmate 200 8.95
Paper Pack 500 Sheets .••.• 7.95
Krait Joysticks •..••.•..•.• 9.95
0010 Case 50 9.95

Customer Service
718-351-1864
ORDERING ONL Y
800-634-AICP
Outside N. Y. State

10AM to 6PM E.S.T.

Reader senole. No. 270

EPYX
Ball Bluar 24.95
Eidolon 23.95
Fast Load 23.95
Koronls Rift 23.95
Multiplan 64/126••..•..•.•• 40.95
PIt.top It 23.95
Program Tool Kit ...••.•... 27.95
Rescue on Frectalus ••.•.•. 23.95
Summer Games ••.•••.•.•. 23.95
Summer Games II .•.•...•. 23.95
Temple of Ap.hal. ..•...•.. 24.95
Vorpal 21.95
Winter Games •.•.•.••..••23.95
World Greatest Baseball •••• 23.95
Wo~de Greate.t Footbell .•. 23.95

ACCESS
Beach Head .••••.•.••..••21.95
Beach Head II .•••••.•••... 24.95
Leader Board
Mach 126 30.95
Mach 5 , ..•..••.••••21.95
Raid Over Moscow •.••...••24.95

18.95
32.95
19.95
35.95
21.95

19.95
29.95
24.95
19.95
19.95
24.95
21.95
21.95
21.95
19.95
19.95
19.95
24.95
19,95

ORDERING INFO: h lion: bIN J/Il$IpId 'tIl1tlllll 24 III•• IIlr prepaIa OtOtf1
(un. cfl1l:."Iluirl/cl. C.O.D. orws ICttpttd. pIWt Idd ".00. mUll t.­u.., Of CMt. dlll. ONLY. NY Statt RtIldtn'11Il4 U,., SIlt. Ill. Advtr'tIMd
pr\cI. r.!ltd , 4'1i d1lCOUnt Ir)r tWI. utdll tIl'OI lOll 4'K. All 01'011'1 lOll
U.50t/llptllng 11'I0 hatldllng. InIWlllliOllll ordItllOd $5,00 + SMi. School
VlquIIltt lnYIIld......1OIIIl check. alIaw 2wlll. for dllt'antI. Aylitaolllly ItllI
pric!nglub)tct 10 tt1."gt wtUloUl 1\lIlIe•. OrOtrI~ $150.00 tec:tlYt If.
stllP9lngln Contll\tfllil U.S. Wah all tMcb llI)'lllII to AnlIrIcJl'Ilnll1l1l'
Ilona! Com9Ultl' Produtll. Dtltctlvt IIlICIllnQtI (tqulr. ~1Itll AulllOr!ullon
nll1lbtr.

ACCOLADE
Dambusters ...•.•....•••. 19.95
Fight Night .. 1'" ••••••••. 19.95
Hard Ball ...•••....• , ••••• 19.95
LaW ofthe West •.••••..••• 19.95
PSI5 Tr.dlng Cc•...•••••.. 20.95

BRODERBUND
BenkSt.Fller ....•••.•...•34.95
Benk St. Writer ...••.•..••. 29.95
Castles of Doctor Creep .... 19.95
Keretek•.•.•.•.•..••...•. 19.95
Muelc Shop .•.•.•.•..•.••. 27.95
PIS Library 1·2-3 .•.•...•••. 16.95
Print Shop •. 0< 27.95
Print Shop Companion .•.•. 21.95
Raid on Bungellng Bay .•... 19.95
Stealth 19.95
Whistlers Bros .•.•.••.•..• 19.95

SPRING BOARO
Newsroom •.....•...•.•. 30.95
Cllpart 20.95
C1lpert Pert II 24.95

OAVIDSON ASSOC.
Math Blaster •.•.•...••.••. 31.95
Speed Reeder II 44.95
Spell It 31.95
Word Attack 31.95

KOALA TECH.
Koale Pads 64 36.95
Koala Printer Utilities •.•.•. 16.95
Programmers Tool Kit •.•.•. 24.95

AMERICAN INTERNATIONAL
COMPUTER PRODUCTS

P.O. Box 175B, STATEN ISLAND, NY 10314

Ada Training Course ••.•.. $29.95
Assembler Monitor •.•.•.• 29.95
Cadpak 64 29.95
cadpak 126 45.95
Cha~pak 64 or 128 .••.•.•. 29.95
Datamat .•.•.•.•. . • . • . •. 29.95
Fo~h longuege ......•.•. 29.95
Master. . . . . • • • . . • . . • • . •. 29.95
Personal Portfolio •.•.•.•• 29.95
Powerplan 29.95
Quick CcpyY2.0 ..••..••.• 16.95
Super CCcmpller 64 ••..•• 59.95
Super Pascal •.••••..••.• 45.95
Technical Analysis ••••••• 45.95
Video Basic " ••.••.•••.• 29.95
)(per 45.95
Xref·126 14.95
Xr.f-84 14.95

ACTIVISION
Alcazar •.•.••.•..••..••.
Aller Ego .
Computer Fireworks •..•••
Countdown to Shutdown •.
Cross Country Road Race
Gamemaker ..•.•.••...••
Ghostbusters .•...••.....
Hacker •.•...•••..• ,/•.• ,
Utile Computer People •••.
Master of the Lamps ..•.• ,
Mlndshadows .•....•...•.
On Track Racing , •.•.. , •.
Slot Car constructlon .•.•.
Space Shuttl••.•.•..•....

SIERRA ON LINE
Championship Boxing, .•.•
Homeword Plus .
Stunt Flyer •..••..•.•.•••
Ultlmell .
Wlzlype •.......•........

RIBBONS
ulom Elite 5 LCO . . . . .. • . 5.95
Brother 15, 25, 35 .•.•.•.•• 5.95
Commodore 1525 . • . . • . . .• 6.95
Commodore 1526 .•••• , , .• 6.95
Epson 1Ii5 . • . • • • . . • . • . • .• 6.95
Epson 85 . • .. .. . • . . • . • 4.95
Epson mX,fx,rx 100 6.95
Epson mX,fx,rx,lx 80 ••.. ,. 4.95
Gorilla Banana. . • • . • . • . .• 6.95
Jukl600Q .. . • . • . .. . .. . . . . 4.95
JukI61QQ... .•...•. .•.•.• 3.95
Lag.nd 660,1080,606 . • . . .. 6.95
MPS 601 6.95
MPS 603 6.95
QKI162,192.............. 9.75
QKI82,92,63,93. • • • • • . . • .• 2.95
SG lQ.15 ••. .•.•. 2.95

Minimum Order 6 RIbbons
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1 REN
2 REfl CC*~ODARE #26-4
3 REH SPELLED ~UHBER

4 REM SOLUTION BY
5 REM ~ICHAEL HARRON
6REH
If! PRI T" #", "VALUE", "DIFFERENCE"
20 DIM V(30):V(0)=0:X=-1
30 FOR 1=1 TO 29:READ N$:S=0
40 FOR J=1 TO LEN(N$):V=ASC(MID$(N$,J,1)
)-64:S=S+V
50 NEXT J: V(I)=S :NEXT I

Back to the problem at hand, the answer to Problem
1/26-4 is that there i no answer. No number is equal to
the sum of the letter values in its name (A=l, B=2, and
so forth; "ONE" equals 15 + 14+ 5 or 34). Actually,
David Stidolph (Madison, WI) sent a COMAL program
which interprets the number "146" as "ONE FOUR SIX"
(instead of "ONE HUNDRED FOIITY SIX") and there­
by found that this number does equal its letter value.

The solution from Michael Marron (Stony Brook, NY)
is printed below. His program lists every number which
differs from its "name values." The name values for each
number are stored in the array V(). The numbers 219
and 253 differ from their narne value by only one.

U
il
e
a

!

l

a
c
r,

is

o
COl

ril
th
~

til
~

all

fi
o
is

PRINT'1ID$(CHR$(34),1);2;3

Thanks to Jim Speers (Niles, MI), Len Lindsay (Madi­
son. WI), Martin Brookes (Framingham, MA), and Wal­
lace Leeker (Lemay, MO) for their solutions'to this and
other problems.

Other readers with contributions to Commodares this
month include David Stein (Arlington, VA), Bill Binder
(Northville, MI), James Hendrix (White Sands Missile
Range. NMl, Carolyn Predmore (Lawrence, KS)-hello
to the University of Kansas, Bill Okerblom (Providence,
Rl), Louis Lemire, Frank Smith (Schaumburg, IL), Scon
Nicodemus, John Fraleigh (Wappingers, NY).

Also congratulations to M. Mak (NY, NY), David
Hoffner (Brooklyn, NY), Steve Pietrowicz (APO Y­
Bad Toelz, Germany), Bob Muhl tadt (Henry, ILl, Har­
old Garter (phoenix. AZ), Martin McCallister (Scio,
OH). Pete Troy (Casco, ME), Robert Post (Ft. Riley, KS),
Robert Schader (Wyoming, MI), Michael van Bodegom
(St. Albert. ALB), Charles Grady (Cleveland, TN), Ben
Pflanzer (Lake Villa, IL), Eddie Byrd (White Oak, MO),
Tom lsaman (San Antonio. TX), Thomson Fung (San
Diego. CA). Karen Middaugh (San Diego, CAl, Robert
Johnson (Chico, CA), Dennis Diskin (Bozrah. en, Bil­
ly Brown (Ruston, LA). and James Borden (Carlisle, PA).

Here's one more strange occurrence (whether it is a
bug or not. we will leave up to you). Type this in direct
mode and look at the results:

How do you explain those CHR$(29) (reverse right brac­
kets) following the 2 and the 3 in the computer's response?
Something to do with that crazy Insert-Quote mode? Let
us know what you figure out.

With two bugs to track down and some serious chal­
lenges this month, you should have some busy but en­
joyable programming ahead. Keep those solutions and
problems coming! 0

60 FOR A=0 TO 9 : FOR 8=0 TO 9
70 IF A=0 THEN T=0
80 IF 8=0 THEN H=0
90 FOR C=0 TO 19:X=X+1:GOSUB 150:NEXT C:
C=(!
1(~! FOR 0=20 TO 27:FOR E=0 TO 9
110 X=X+1:GOSUB 150:NEXT E:NEXT D
120 0=0:E=0:H=V(28):NEXT B:T=V(29):NEXT
A
l3(! END
150 V=V(A)+T+V(B)+H+V(C)+V(D)+V(E)
160 IF X<>0 AJD ABS(X-V)<=5 THEN PRINT X
,V,ABS(X-V)
18(! RETURN
900 DATA ONE,TWO,THREE,FOUR,FIVE,SIX,SEV
E ,EIGHT,NI E,TEN,ELEVE ,TWELVE
910 DATA THIRTEEN,FOURTEEN,FIFTEEN,SIXTE
EN,SEVENTEEN,EIGHTEEN,~INETEEN

920 DATA TWENTY,THIRTY,FORTY,FIFTY,SIXTY
,SEVENTY,EIGHTY,NINETY,HU DRED,THOUSAND

"00

'.00
'.00

10.00
10.00
.00

,~.OO

'9.95
.~.......
'.00

700 &.50

'-SO 6.00

5.00 4-SO

EACH I'
6.00 5.SO
4.SO 4.25
3.50 3.2:5
• 00 3.15
1.2:5 1.00
1.25 1.00

6.00 5.50
$.50 4.SO
7_00 I.SO
1.00 5_50
1.00 S.SO
".00 150

2(i66on .Land
Qua£ity ProrIuctsforLe$$

ORDER HOTLINE 1-800-221-4892
In NJ Of ror Inlormallon CAll20H142~1437

COLOR RIBBONS· Ile<l. Blue "'~Jow Gleet'1. Browrl. &Purple '$lI¥eI O1'_nge& Gold
Black ColOf" ·Tlan.l~

Prjnllr TyPu EACH 6· eACH ,. EACH ••
'vlloh Prowlttet .' _ '.50 •.00 5 so 4.50 6.50 6.00
Cal'lOll ,1,-40 so 5~ PW·l080A 108$.;1056 6.00 5.50 1.00 6.50
Commodo'" MPS801 COrTI'!!>; 220 5.00 •.50 6.00 5.50
Commodore MPSI5?5 Qonua 8a'la~ 5.00 '.50 6.00 5.50
Comrnodol" MPS803 5.50 5.00
Alvo", GP550 GP700 5.00 •.50

'Epson MX. FX ftX 80>85 Ctllle<l 10'20 •.50 •.00
Epson hut FX, R)C !ClO. las, c.,,~ 1!l.25 6.00 5.50
Emon lX-80. 90 ~"tet 10 5.00 4..SO
EDIon 1.0150(1 S.so 5.00

'Okrolllll 82. 92 83 & 9J SG 10.O~ lOX 2.50 2.10
Oio~li' 182 197" '93 7.00 &.50
O,.onate 20 cT,,*mall 6.00 S SO 1.00 6..so
Plnlsonoc 1090 il 5 92 1,00 l.so 1000 i.SO
PlnUOnlc HJ93 5.00 4,SO 6.00 5.SO
TotI'Itba 1350 51, P1J.4l) PJ51 3'1 600 S.SO 1.00 1.50

'lWei T'lntl9,. AnHlbM In R.ct, 8".~. Yellow & Slid<.

""ultl·Strlke SIK": Film Ribbonl ,'fWIo" Blue A'o'lIOlUIIel
8,oUMll' H~IS 3S COMREX II
""""'620
Dwlblo Ht-Type II C·llon Sr.,w"lef"
.N1u 6000, Jl.l'"6100
NEe 3500
Con'!tN)(tOtfl 1526 eo2. 5001'180 BMc-80 legend 880 808 loea 13110
Mac:lnker • R.-In' Ribl:Jont kw .tIO<If Sot
C·ltotl PrOWfIIt't
ep.on MX FX RX 10- eo 100
UnI"ef$.I' BaM Ph.ll Or."", K,I 101' Most Nytol\ AtbOoos
Inl., K.I fA".,I.tl!e 'n Reod, 8'ue Yellow G'een Btown Puf"l*! & Blactll
Cofor Compuler P.~r - Rad Bl~ Golcl lfg'" BI~ Prnt. &. 1'IOt\'
IOOShflets ".00 6OOSt1eeI.,ar~,nbOYrPac".

Cc»or En"elopel - In"'lll,on Stle. Red 8lUfl, Goll1.lo;ht BlVe &. P!nl<.
?SEn~ '2.50 50 El'l't8'lopes .• •...so 100 En..elopel
Print Head Cle..nfng Kill' HeINo pt'o/1)ng fl~ & PrJnI HeoICll'fe
C-hOh P,owlller
EDIOn MX FX, RX 10 80 es
EP'Ofl MX J'X. RX 100,18$
EPIOft Lx·eo.. 90
OkJdlll 82. 83. 92 & 93 SOlO
CALL FOR PRICING ON ALL HARD TO FINO RIBBONSl
lloI:"OOIla....... ,....,..-O'.... -..:.o""'tcl ~""' ....""'l....."....'~"", .. l ..l_ft.q_ NJ
""'-l.mt" f>.l""lu ...."!,l'3QO$I'I..,.,."9&~Io<..._ ...... '.,W>4_Oldott. U"'5
GfI.OvNOo..•• PI"'"~ ...... IOI<M'<'My~'"'"

Ribbon land. P.O. BOll 8634. OepI.AM6. Red Bank· NJ ·07701
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THRUSTING INTO THE PUBLIC DOMAIN
Free Programs are a Modem or Mailing Fee Away!

BY eHIRYL PITIRSON

("J~I)I:i'S·C:Cl.lJMNc---_=====1 ~I 'I 1'---_--"

to friends.
The major communications services all offer PO soft­

ware for downloading somewhere on their networks.
CompuServe, PlayNET, and QuantumLink all have li­
braries of C-64 software. All you pay are connect charges
while you are downloading. Each has a special procedure
to capture the software on disk.

If there are electronic bulletin board systems (BBS's)
in your area, they may have PO programs available to
download. Some boards charge users a small sign-on fee
to join. This one-time fee to join assures that members
remember their pas words.

Another good source is Commodore user groups. Most
local groups have a library of software that members are
allowed to copy. In some cases, members buy programs
for a small charge that covers disks and a copying fee.
User groups usually have a membership fee that defrays
the costs of running the group.

National groups, such as TPUG (the Toronto Pet User
Group), also distribute public domain software to their mem­
bers. See the list included with this column for addresses.

Many types of programs are available- games for chil­
dren and adults, educational programs, productivity pro­
grams, and utilitie that implify many chores. BASIC.
CP/M, and Amiga programs are being distributed.

The complexity of these programs rarely challenges
that of commercial software. While some commercially
offered software i little more than PO programs modi­
fied and documented, this shouldn't deter interest in PO
packages. You may not know it, but the Zork series of
programs was developed from a program called "ADVEN­
TUR" that is still available on most electronic BBS sys­
tems. Obviously, the Zork programs are more complex,
but they are also more expensive.

And sometimes a PO program's simplicity is an advan­
tage. For instance, one program that I use frequently is
VDo. This text editor was originally written as a quick
and dirty (yet flexible) way to edit programs in CP/M.
It wasn't meant to perform all the fancy gyrations that
can be accomplished with a commercial package. ED,
the text editor generally provided with CPfM, is a pitifully
minimal editor and VDO was conceived as a way to a~id

u ing ED.
VDO:S big advantage is its size. At only 4K, it could

be put on every disk. The utility of this becomes obvious
when you are using a one disk drive system and want
to do cleanup on your disks. Can you remember what's
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W ithin a short time of buying a computer,
most owners learn that buying software
could send them to the poorhouse if
they aren't selective. The great number

of packages that purport to serve the same function can
make choosing software a nightmare. (We'll pretend that
we don't know about those unscrupulous people who steal
software.) Inexpensive software (marketed by compan­
ie like Mastertronic) does exist, but it certainly doesn't
abound. With prices ranging from $15 to as high as $150
or more, it can be terribly difficult to accumulate a good
mixture of useful packages.

And typically, when you find a commercial package
that is almost what you need, you find that you can't mod­
i1)' it to make it work the way you want. The manufactur­
er won't help you and prevents you (through compiling
and/or copy protecting his program) to let you make the
changes yourself.

Outside of magazines, where does one fOld inexpensive
packages that perfonn useful functions? And how can
you modify these to do what you want? How is the hon­
est computerist to find affordable software that keeps the
kids entertained or helps them learn?

One good source of "almost free" programs is public
domain (PO) software. Such programs usually cost lit­
tle more than a disk copying and shipping fee. This soft­
ware is distributed by a number of different organiza­
tions and is not copy-protected or copyrighted.

Copyright law provides a way for the author of a pro­
gram, song, or literary or art work to prohibit others from
distributing his creation. The author can selectively ell
others the right to copy and distribute this work.

A public domain \~rk, on the other hand, is one that
is not covered by copyright. Currently works can only
be copyrighted for the life of the author plus 50 years,
or until the author relinquishes all rights. Relinquishing
copyright can be as easy as failing to put the proper copy­
right notice on. However, if you get a copy of a program
that has had the notice removed, it is still protected! So
watch out for illegal copies. Sometimes it's hard to tell
the difference between PO software and stolen software,
but the copyright is valid if the owner places notices on
all the copies he sells.

Many groups sell PO software for reasonable copying
fees. These groups may have improved an old version
of a program and put a copyright notice on it. If there
is a copyright notice, you don't have the right to give it
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Conunoclon SoIlwa... COMSIG Oub P
AssotilltJon 5838 Fr«mans Farm

P.o. Box 83655 SIIn Antonio. TX 78233 a
Lao A....... CA !lOO8.l SASE r... iDlo; $5 ror delails disk.
$151)... membership fee; SJ P

..... prognun. VAS
p.o. Box 4632

H..... SoIl....... SyslemS Uuo!>'Ville, AL 35815
P.o. Box 85 I)ouble sided disk. so programs el

S..rll"ll HIS.• Mt 48077 57.50; SASE ror catalog. a
51695 per disk; 5 disks tn

availllbit. Schneidtr Software
ci440 ,\lost Gmo

TPUG loc. "'" Hazelwo, PA 18201 II
101 Duncan MUI Road. Suite $4.95 per dJsk or 29 disk'!,

G7 500+ programs ror 539.95-
Don Mills, Ontario, Canada

MJBIZ3 M&::M Soft,,"8ft
525 _ ..blp. P.o. _ 3U1
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P.O. _ 144l.(;0

Oranc< Pork, FL 32067 KDockout SoftM"are
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P.O. Box 5662 Free catalog.
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Jobo Richards Vista. CA 'l208J to
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GCCUG --P.o. _ 250 Kin<ck Designs Amlga~.....
010, MI 48420 IJ81 Du.bar CI.
SI ror catalog; 56 per disk ($9 Ora... Pork. FL 32073

dou_ded). SASE for catalogj $9.95 per
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is still providing its disk organizer program and BASIC
+4K with their Mach products.

Other products that rve previously mentioned have
been upgraded for the C-128. Abacus Software has de­
veloped a C-128 version of its BASIC compiler. William
Sanders has issued an update to his book Assembly Lan­
guage for Kids to include a C-128 version of the Kids'
Assembler and information on differences between the
C-128 and C-64.

Other good books for C-128 owners are being offered by
Microcomscribe. nre EJememary Commodore 128, also
written by William Sanders. is a good place to tart learning
BASIC 7.0. As with all his books. there are sample programs
and plenty of reference tables in the appendix. A more ad­
vanced volume. nre Commodore 128 Mode: AnlllSide View,
goes much deeper into programming and would be more
suilllble for experienced programmers.

Abacus Software has C-128 books available. but these
are also intended for the more experienced. C-128 Tricks
and Tips and C-128 Imemals both deal with program-

C·128 ••GINNIR.
I was pleasantly surprised a few weeks ago to receive

a call from a local travel writer who was planning to com­
puterize her writing. A local writers' group had recom­
mended she conlllet me first. Her decision to buy a Com­
modore 128 was surprising to me in light of her total lack
of experience with computers. I had (wrongly it seems)
assumed that most C-128 buyers were C-64 owners up­
grading their systems. As this incident brought home to
me. some C-128 owners are also beginners. So rve added
C-128 coverage to this column. I hope you approve.

The 1571 isn't as slow as the 1541, provided it is being
u ed with the C-128 mode. Going to C-64 mode slows
the 157l to 1541 speed. But Access Software. designer
of the Mach 5 cartridge. has come up with Mach 128.
Mach 128 will speed up loading times from both 1541
and 1571 drives operating in C-64 mode. Mach 128s
switches can be set to power up the computer in C-64
or C-128 mode automatically. A cartridge-mounted re­
set switch can perform a warm reset for you. SO you
needn't power down if you get locked up.

The Mach 128 cartridge has the same features as Mach
5 with special 128 additions. It does work with a C-64
as well. At a $49.95 suggested list price. it's one of the
first things C-128 owners will want to look into. Access

in all those text files? Can you imagine putting a full­
blown word processor on every disk you own?

" ~T. COMMODORE-64 •
-,ur- lllAP.l=·[]F·THEAmNTH rll...E®

(dtVlSlOft oJ O.C.S_. Inc.)

We guarantee you'lI never again bUy useless software lor
your personal computer.

CLUB MEMBERSHIP OFFERS BIG SAVINGS
NO OBUGATfONS

Wtlen yOl.l enrol you .... • .. ltIgIbM for our Bonv. "'nt "an-

• K-.p only 1M Mlhar. tt1a' you can
ackltional chc:ount. appled toward
putc:l\II....

u... E....mlM lor • full 10 dey.; " "'I • RKel.... our Inform,Uvtl montht1 new.
rtOt what yO\l .,ni, ret"m It 'Or. fuM len., full 01 h.tptul tip. for venlng the
"lund. molt from your Commodor..M.

• Receive dlKOU"" up to 30% on your • RK...... notie. of $~' s.,.. wfMf'
loftw'r. cholc••. you'll ...... II much •• SO% ort lilt.

Th. Sortw.,e-of-the-Month Club I. UnIque.
No minimum purch.... Ir. r.qulr.d-no lutomltlc .hlpm.nt. to you.

Enroll now Ind rec.lve ab.oIutely free Pubtlc Oom.in Softwlre.
Pl.... check o C....tt. o Disk-------------------------- - ----- ---

aREAT IDEAl I c.n'l 10,•. Enroll m. no" In the Sonwar..-ol-lh.Month Club. I
unde,.tand there I, no oIJfl9alion, Enclo.ed I' my $10 membe,.hlp I•••

o ('heck o Money Order o BankCerd

...---CltylStat.fZ/p

IlIaJMCIf. E_puar,(Jn dale

$Ignature

• CUi out and marl loday to •SOfrwARf.O,e. THE-MONTH CLUB
Ohio Compuler Sarvlc... Inc.

P.O. eo_ lan)
Clndnnatl. Ohio 45212 3.----------------------------------.
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Reader Servlc. No. 243

IT'S NOT JUST KID STUFF.

QlY. X $1.95· $' -:::LQ!l!::I
• SHIPPING $_ 1.00.
us "CAAlAOtoIlGl ft TAX

f(llll("lGHOlIO(lIlS103111 ,•• ON.'f, $====1
~~IoIO~~ TOTAL $

AHOY! 19

AOORESS' I
CITY 1
STATE__ 'oP' 1
~ CHEATSHEETPftOOUCTSINC.
~ ".O.Bn111311 ,."11.,,.',1523'

'.121781-1551

NAME I

MCfVISA· 1
EXPIRATION OATE' _

WEDGWOOD RENTAL
5316 Woodway Drive

Fort Worth. Texas 76133

...,.

Call toll·free outside Texas: 1_800_433_2938
_ Inside Texas call: 817-292-7396

While we do have a wide selection of
children's educational and entertain­
ment software, we also have a rapidly
growing list of personal, business and
programming software for not only
the Commodore and the Atari, but
also for the Apple 1\ Series and the
IBM. So don't pass us by just because
you think we're only for kids. We're
for you, too.

We're having a special sale, with lip to
80% off selected software. Call now
for a complete list.

LEROY'S CHEATSHEET"

.:i~. LIJ~.r1'~~##~·'i~"~'>~'!Th~-~ 1-~
~«; ~ - It:-~,

o BASIC 7.0

o BLANKS (SET OF 3)

o DISK 1571

o EASY SCRIPT

o FLEET SYSTEM 2 & 3

o PAPER CLIP 128

o WORDPRO 128

COMMODORE 128
KEYBOARD OVERLAYS

DIE-CUT - PLASTIC LAMINATED

FREE KEYBOARD EXTENDER
WITH EACH ORDER (A $2.95 VALUE)

._------------ ~-----------------only

$795
each

,

"Looks like little Joey has invented
another game on his compwer!"

ming techniques for the C-128. For those with BASIC
programming experience who like to use PEEKs and
POKEs, these two books offer a wealth of information.

The CP/M system distributed with the C-128 contains
a major deficiency. There is no way to address the user
port, so a modem or the Commodore RS232 adapter
won't work. Commodore has fixed this problem and is
currently claiming that they will send the upgraded op­
erating system to all C-128 owners who mailed their
CP/M-Digital Research registration cards. The card, dis­
tributed with the operating manual, is not the $19.95 spe­
cial offer card that many u ers sent in. If you want the
upgrade be sure you have mailed the right card.

CompuServe and QuantumLink are all offuring the new
operating system in their download areas. You must down­
load the NEWSYS file to a C-64 format disk and then
u e a translation program (also available through down­
load) to put the program on a C-128 CP/M disk. When
the NEWSYS program is run, it modifies the CP/M system
file on the CP/M disk. This means that you must have
the old system file, CPM+ .SYS, on the disk.

Once this is done, programs should be able to access
the user port. The networks are also offering two mo­
dem programs, IMP and XMODEM. So it is worth it
to get the new system if you want to download CP/M
software. If you have an RS232 serial printer and want
to hitch it to the user port the new system is a must.

Poseidon Electronics (see list) also has the new sys­
tem and modem programs available on their CP/M soft­
ware library disks. 0



I
f you're tired of sifting through endless program
lines, looking for that long lost whatchamacallit,
you'll love Trackdown. Trackdown is a shon ma­
chine language program that instantly displays aU

of the line numbers for anything you seek, whether it's
a single letter variable or a whole program line.

On the 64, Trackdown resides in an area of memory
totally separate from BASIC, so you can load, save, and
work on programs without disturbing it.

There's also a version for an unexpanded VIC 20. Since
Trackdown uses only the top 180 bytes of VIC RAM,
you still have over 3400 free bytes. As with the 64, you
can load, save, and work on programs without disturbing
Trackdown. All necessary POKEs needed to protect
TrackdoW/l from being overwritten by VIC BASIC pro­
grams are contained in the loader.

After running Trackdown (to get the ML data loaded),
load the program you want to work on. Begin by entering
whatever you want to find, in the form of a program line,
as shown in this example:

1) GET#5, A$

Because TrackdoW/1 uses this line for comparison, the
line number must be the lowest in the program. I prefer
zero because i~s the lowest possible line number and very
few programs begin with it. If yours does, change it until
you're through using Trackdown.

Let's say you want to find the sequence FORJ=l1O
1000. Just enter

1) FORJ~ITOl1lh
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and press RETURN. Type SYS 53000 for the 64, or SYS
7500 for the VIC, then press RETURN. The numbers
of all the lines that contain FORJ=1101000 will begin
to appear on your screen. If you see the same line num­
ber more than one time, then it's entered on that line more
than once.

Trackdown does count spaces. If you used spaces in
the program, enter line zero with spaces:

o FOR J ~ 1 TO 1000

You can shonen it to

1) FOR

and get the same line numbers plus the line numbers of
all the other FOR-NEXT loops in your program.

Finding a variable, such as A=I, is done by entering:

1) A~l

Press RETURN, make the proper SYS, and there's the
locations of A= I. Shonening it to

returns the locations of the variable A, no matter what
its value.

TrackdoW/1 really saves time when you want to find
numbers, especially in long data lists. To find a cenain
number, say 169, enter

1) #169

Make sure to use the number sign. Trackdown will return
all the numbers of the lines containing 169.

If you're looking for commands (keywords), don't short­
en them. For example, if you want to find where PRINT
appears, don't shorten it to:

1) PRJ

The computer translates PRINT, POKE, GET, and other
keywords into tokens.

When looking for a keyword that's contained within
quotes (e.g.: I'll GET the car), put quotes in front of it:

1) "GET

In this case the word "GET" will be tracked instead of
the GET command. The quotes at the beginning will pre­
vent the keyword from being tokenized (in this case
GET). Do nOI put quotes at the end. TrackdOWll doesn't
like end quotes (kind of like spinach, I guess).

Remember, you can find anything, from a single char­
acter to a whole program line. Experiment with Track­
dowll. It's easy to use and really saves time. 0

SEE PROGRAM LISTING ON PAGE lOS
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Starpoint SoOware
122 South Broadway
Yreka, CA9«RI
Phone; 916-842-6183

SubLOGIC Corporation
713 Edgebrook Drive
Champaign, IL 61820
Phone; 217-359-8482; order> IlO(}.

6374983 except in 1L. AK. HJ

Tab Books, loc.
Blue Ridge Summit. PA In14
Phone: 717-794-2191

The Avalon HlU Game Co.
Microcomputer Games Division
4517 Harford Road
Baltimore, MD 21214
Phone; 301-254-9200

TIdal Bore SoI\ware
230 Pleasant Street
Truro, NS
Canada B2N 3S8
Phone; 902-8954563

Port Coquitlam, B.C.
Canada V3C 2A2
Phone; 604464-2983

Nu-Age SOfN.....
2311 28th ShUt NOM
SI. Peter>burg, FL 33713
Phone; 813-323-8389

Okidala
532 Fellowship Road
Mt. Laurel. NJ 08054
Phone; 609-235-2600

""'leo
14202 Gale Street
Thstin. CA 92680

Prism SoOware
401 Lake Air Dr... Suite 0
Waco. TX 76710
Phone; 817-757-4031

PSlDAC
7326 N. Atlantic
Ponland, OR 91217
Phone; 503-289·6254

SourceVlew Software Int'l
835 Castro Street
Martinez. CA 94553
Phone; 415-228-6220

Spectrum HoloByte Inc.
10SO Walnut. Suite 325
Boulder, CO 80302
Phone; 303443.j)191

TImeworks
444 Lal;e Cook Road
Deerfield. IL 60015
Phone; 312-948-9200

3M
P.O. IloJ< 33600
St. P'dul, MN 55133-3600
Phone; 612-736-2355

Aclivision
23SO Bayshore Frontage Road
Moomain View. CA 94043
Phone; 415-9604110

Addison-Wesley Publishing Co.
Reading. MA 01867
Phone; 617-944-3XlO

Bouncing Dog Software
P.O. IloJ< 6753
Minneapolis, MN 55406
Phone; 612-719-7662

Brown-\\'agb Publishing
1242 South Highland Avenue
Los Angeles, CA 90019
Phone; 213-936-5719

Cheatsheet Products. Inc.
1'0. Box 1I1368
pit~burgll, pA 15238
Phone; 412-781-1551

Classic [mage, Inc.
clo Waxberg & Associales. Inc.
Shrewsbury Execulive Center
1030 Broad Slreet
Shrewsbury. NJ 07701
PhOne; 201-389-3633

COMPANIES MlN'rIONED
IN SCUnUBUn
For additional information on any of the products men­
tioned in this issue's Scurr/ebutt section (see page 8), we
recommend thaI you write or call the companies listed
below directly.

Clinical Interviews
P.O. Box 69
Willanl. NY 14558
Phone; 607-869-5955

Computer Friends
6415 SW Canyon Coon, Suite #10
Ponland, OR lJ7221
Phone; 503-297-2321

Free Spirit Son'~'8.re Inc.
5836 S. Moun
Chicago. IL 60629
Phone; 312476-3640

Howard W. Sams & Co.
4300 W. 620<1 ShU'
Indianapolis, rN 46268
Phone; 317-298-5400

Inro800ks
p.o. Box 1018
Santa Monica. CA 90406
Phone; 213410-6786

Juki OlTice M.acbine Corp.
Prinler Division
20437 Soulh Western Ave.
Torrance. CA 90501
Phone; 1lO(}.325-a134
(in CA 1lOO435-(315)

Knight-Ridder Newspapers, Inc.
One Herald Plaza
Miami. FL 33101
Phone; 305-376-3838

Micro R & 0. Inc.
3333 S. Wadswonh Blvd., #AI04
u.xe..ood. CO 80227
Phone; 303-985-4077

NoSyne Development Corp.
#103-2334 Marpole Ave.

RIBBONS
Sold In Sixes. pl'1ce each

EpsonM)(.70t80 •• 2.5.

EpsooM)(·100 ••.. 3.99
Epson LO 1500 ••••••99

NEW
Epaotl L.X80 •••••• 4.99
OIuOata Mocro 801/
82A183A/92/92 ..• 1.29

NEW
Oludala 19'2/182 ••• S...
Cltodalll Meto
84/9t ••..••..• 2.90

DIaDIo HyIype 11 • . . 3.19
NEe Sprnwnlef •••• S.29

C tIoh Prownw ••• 3.09
APPLE lMAGEWRl'TER.
Black •••••...• 3.09

Color 6-Pack • • • •• ..n
ROLLTOP _- /"'
FILES ,r'~

/

3'h"modeI .......
holds 55 •••••.•• 17.49
I~ Value $24 9S)

5\4w model
holds 120 •.....• 24.'9
(Retail Value S36 001

~'i:~=~d
.,..., PrfOM;I oro.s~ COrPo­
'-"..-0 Woo 1**_~.
.....-.c~... .cC4lllledon."'"
3IO_C.OD,on:Itr1;.od~_.

=,~~&tt:--:~~",
~"'Io"'lOllIlor_~
Ill_PAl_.........-No ....
lllJI~of"'"

llXl<

1.39
.79

.84
2.09

"Xl<

1.65

1to 7CennI Tn
10kl3~

Reider Service No. 268

~II'-"-' '-"-'

OOllillSillSemillS
JLI}{jIE

ONashua.

1.72 1.69

Boxed In lens.
30- 50+

3W' Single Sided Disks

Boxed In 100'5, wrapped In SO's

1~'4 1:~~ -;:;:' - :J

SONY:~tl--

In.. llQ).f()A·FlEX
011(312) 351·9700

Boxed in tens so..

3W' SS 1.47
5W' SS/DD .....•84
5W' DS/DD _....•89
5W' HD ..... _--2.14

US N. 8randon Drift~ Heighll.1l 60119

CALL TOLL FREE 1800 USA-FLEX

14OS1758-2436
P.O. BOX 6939

SAUNAS. CA 93912
FOR COMMOOORE 64 AND 1541 DRI\IE
OR COMMODORE 128ANO 1571 DRI\IE

WE COPY MOREl
MASTERCARD. VISI\, MO. OR CHECI< OK

-+ 53 $HIPPiNG & HANOUNG
C.O.D. OR FOREIGN ORDERS 1\00 52
CAlIF. ORDERS 1\00 6% w.ES TAX

- WRITE OR CAll-

oonllilli(Q)lli
DISK COPIER

$24.95
NO FINER OR MORE I\OVNJCEDAACHNAL. COPIER AVAJI.J\BlE AT
/4N'( PRICE.
EASY TO USE. DOES NOT CN..JSE DRM" HEAD TO KNOCK.
COPIES Lf' TO 41 TRACKS.
PERIOOfC~1E POUCY.
AUTOM.-.TICAllY MN<ES BA.Ck-lF COPtes FROM V1RTIJAlLYnL
PROTECTED SOFlWAAE.
NI88LES. HAlF TRAOCS. COPIES EXTRA SEGQRS AND EXTRA TRACKS.
REPRODUCES nL CHSK ERRORS AUT~nO\ll..Y.
FAST. COPtES R.JlL DISK IN~ UntE~ 4-7 MINS. EVEN COPIES
flmF.

THE
MIRROR

Reader Service No. 269
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Attention new Ahoy! readers! You must read the following information very
carefully prior to typing in programs listed in Ahoy! Certain Commodore

characters, commands, and strings of characters and commands will appear in
a special format. Follow the instructions and listing guide on this page.

\\ hl'lI \i., Wht.'tl \i.,

'"U !'tl.'(, It ~h'llW'" \iHJ T~pl' \\ill St.'\' \iHJ St"I.' 1i"~I,,~,£J" \im 1",pt' 'f\ill Sl,'

[CLEAR) S.;n"11 l·ll~.Ir SmtT ('•.ltll-f(»)IE • [BLACK) "1..,:1.. nTKI. I •[HOME) Hunk' ('I.IUI-I():\IE • [WHITE) \\hilt· C:-'T111. ! •[UP) t"lu"·.lIr lp SlIIt-r I CKSK I [RED) "'<I ('vnu. .\ •[DOWN) ("II"'"" 11I,"n Il"'SK I • [CYAN] ('~an l·WK'. 4

[LEFT] (·ur.ur 1..:fI ~IIU-T -CK.'K- [PURPLE) Purpk' l"'TIII. ; •[RIGHT) (·II ......W ~hl -l'){SK- • [GREEN) (;n't'fl nTKI. • •[SS] Shinl'(j -"'pal'" ,It itT Spat,,· • [BLUE] Ill..., ("'\:11U. 7 •[INSERT) In'04.fl ...11 WI' "ST'I)EI. • [YELLOW) \,,-1&'1\\ ("'Till. H •[DEL] 1~'k1l' I'\S"I/I)EI .. [ Fl) FUUl1iun I t1 •[RVSON) Kl'\\'N' On ('vnu. • • [F2] t'Ulk1 iut! 1 SUnT t'l •[RVSOFF] K.,... Cf'l,· orr ("-nu. II • [F3] ...·tllk1MHI .\ F3 •[UPARROW] l p ,\rnt\\ I [F4) Fundi'lln .. SlInT F.' •[BACKARROW) Hock ..\m.\\ - [F5) "'uIl(1;nn :. ....~ •[ PI ) '" 7r [F6) FUlk'tinn h . SHWf "'S •[EP) EUJ,!.li.J1 l\tUlId ( • [F7) FIII)\'I"", 7 F7 •[F8) FUIll.1inli H SlIItT t'7 •
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I0 In the following pages youll find several pro­
grams that you can enter on your Commo-
dore computer. But before doing so, read thi
entire page carefully.

To insure clear reproductions, Ahoy!s program listings
are generated on a daisy wheel printer, incapable of print­
ing the commands and graphic characters used in Com­
modore programs. These are therefore represented by
various codes enclosed in brackets [ ]. For example: the
SHlFT CLRlHOME command is represented onscreen
by a heart iii The code we u e in our listing is
[CLEAR]. The chart below lists all such codes which
you'll encounter in our listings, except for one other spe­
cial case.

The other special case is the COMMODORE and
SH 1FT characters. On the front of most keys are lWU sym­
bols. The symbol on the left is obmined by pressing that
key while holding down the COMMODORE key; the
symbol on the right, by pressing that key while holding
down the SHIFT key. COMMODORE and SHIFT char­
acters are represented in our listings by a lower-case "s"
or "c" followed by the symbol of the key you must hit.
COMMODORE J, for example, is represented by [c J],

and SHIFT J by [s J].
Additionally, any character that occurs more thim two

times in a row will be displayed by a coded listing, For
example, [3 "[LEFT]") would be 3 CuRSoR left com­
mand in a row, [5 "Is EP]") would be 5 SHIFTed En­
glish Pounds, and so on. Multiple blank spaces will be
noted in similar fashion: e.g., 22 spaces as [22 ""].

Sometimes you'll find a program line that's too long
for the computer to accept (C-64 lines are a maximum
of 80 characters, or 2 screen lines long; VIC 20 lines,
a maximum of 88 characters, or 4 screen lines). To en­
ter these lines, refer to the BASIC Command Abbrevia­
tions Appelldix in your User Manual.

On the next page you'll find our Bug Repellent pro­
grams for the C-128 and C-64. The version appropri­
ate for your machine will help you proofread our pro­
grams after you type them, (Please note: the Bug Repel­
lellt line codes that follow each program line, in the
whited-out area, should 1I0t be typed in. See the instruc­
tions preceding each program.)

Also on the following page you will find Flanbpeed, .
our ML entry program, and in tructions on its use. 0

Call Ahoy! at 212-239-0855 with any problems.



.go REPELLINT .y MICHAEL KLEINERT alld DAYID -"UON
Bug R~pel/~m is a checksum program used for proofreading BASIC listings typed in from Alloy.' magazine. For each program line you enter, Bug RepellenJ

will produce a two-letter code thai should match the code listed beside thai line in the magazine.
Type: in. save. and run the Bug Repel/em. (If you have a C·64. type in the C-64 version. If you have a C~128, you will need to type in the C-64 version

for use with C-64 programs, and the C-l28 version for use with C·12S programs.) If you have typed in Bug Repel/em properly. you will gel the mes~ 8~G

REPELLENT INSTALLED: otherwise you will gel an error message. If you get an error message. double check lhe &,g RLfNJlem program for typing nus·
lakes. Type NEW and hit RETURN. Then lypc: in and save. or load. the AJIO)'! program you wish to check. Type in SYS 49152 for the C-64 version or SYS
3072 for the C·l28 version and hit RETURN (this will begin execution of Bug &{U'Jlem). You will see the prompl SCREEN OR PRINTER? HiT S if you
want lhe codes IiSied on lhe screen, or P if you wanl them listed on the printer. To pause the listing depress and hold the SHlFT key.

Compare the codes your machine generates to those listed to the right of the corresponding program lines. If ),ou spoI a difference. lhat line contains an
error. Write down the numbers of the lines where the comrudictions occur. LIST each line, locale the errors. and correcl them.

COMMODORE 64 VERSION

'1(11 FOR X = 49152 TO 49488:READY:S=S+Y AB
'110 IF Y<0 OR Y>255 THEN 130 EA
·120 POKE X,Y:NEXT:GOTOI40 ID
'13(1 PRINT" [CLEARJ[ DOWN )**ERROR**": PRINT"[DOWN

)PLEASE CHECK LINE"PEEK( 64 )*256+PEEK( 63): END ID
'14'1 IF S<>44677 THEN PRINT"[CLEARJ[DOWN)**ERR
OR**": PRINT" [DOWN )PLEASE CHECK DATA LINES 17(1
-5(11": END HJ

'150 PRINT"[ CLEAR)": POKE532SfI,'J: POKE5328I,6: PO
KE646 , 1 NP

'16(1 PRINT"[RVSONj[6" ")C-64 BUG REPELLENT INS
TALLED[ 6" ")" LF

·17(1 DATA32, 161,192,165,43,133,251,165,44,133 DL
'180 DATA252,160,0,132,254,32,37,193,234,177 DB
'19(1 DATA251 ,2(J8,3,76,138,l92,23fJ,251 ,2(18,2 OF
•2':1J DATA23(J, 252,76,43,192,76,73,78,69,32 KN
·210 DATA35,32,0,169,35,160,192,32,30,171 CA
·22(1 DATA16(J,'I,I77,25I,17IJ,23(I,251 ,2(18,2,23(1 CE
·23(J DATA252,177,251,32,2(15,189,169,58,32,21 IJ JE
'24'1 DATA255, 169,'1,133,253,23(1,254,32,37,193 CL
·2S11 DATA234,165,253,16(1,'1,76,13,193,133,253 NB
'26(J DATAI77,251 ,2'J8,237,165,253,41 ,24'1,74,74 MB
·27(1 DATA 74,74,24, "lS, 65,32,21 (J, 255,165,253 EP
·28(J DATA 41,15,24,l'lS,65,32,21(J,255,169,13 GH
'29'J DATA32,220,192,230,63,2(J8,2,230,64,230 AN
'3111 DATA251,2(18,2,23(I,252,76,11,192,169,153 NG
·310 DATAI60,192,32,30,17I,166,63,165,64,76 BF
·320 DATA 23 I ,192,96,76,73,78,69,83,58,32 EP
· 33(1 DATA(J, 169, 247,16(1,192,32,3(1,171,169,3 PJ
· 34'1 DATA 133,254,32,228,255, 2(JI, 83, 24'1 ,6,2(11 FK
·35(J DATA8'" 2118,245, 23(J, 254 ,32,21(1,255,169,4 FL
·36(J DATA 166,254 ,lb(I, 255,32,1 6,255,169,(1,133 CL
'37'J DATA63,133,64,133,2,32,189,255,32,192 GC
'380 DATA255,166,254,32,20I,255,76,73,193,96 NN
'39'1 DATA32,210,255,173,14I,2,4I,I,208,249 NH
·4(11 DATA96, 32, 2(J5, 189,169,13 ,32,21'1,255,32 1M
·410 DATA2(~,255,169,4,76,195,255,147,83,67 KC
·42(J DATA82,69,69,78,32,79,82,32,8(',82 DC
·43(1 DATA 73, 78,84,69,82,32,63,32,'J, 76 ML
'441J DATA44,193,234,177,25I,2(J1,32,241I,6,138 GN
·45'J DATA1l3,251 ,69,254, 17IJ,138, 76,88,192,'1 JK
·46(1 DATAfJ,'I,'I,23(1,251 ,2(18,2,23(1,252,96 NA
·471J DATAI71I,I77,2SI,2(ll,34,2(J8,6,165,2,73 D!'I
'4811 DATA2S5,133,2,165,2,2(J8,218,177,251,2(11 JA
'490 DATA32,2(J8,212,198,254,76,29,193,0,169 FM
'5(PI DATAJ3,76,210,255,0,0,0 PA

COMMODORE 128 VERSION
·1(PI FAST:FOR X = 3072 TO 3520:READ Y:POKE X,Y
:S=S+Y:TRAPI10:NEXT:SLOW IH

'11'1 SLOW:IF S<>49(157 THEN PRINT"[CLEAR)[DOWN]
**ERROR**": PRINT" [DOWN) PLEASE CHECK DATA LINE
S 14'1-39(1": END JA
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·12(1 PRINT"[CLEARJ[ DOWN) C-128 BUG REPELLENT
INSTALLED" II

'13(1 PRINT"[4" "]TYPE j>YS 3(172 TO ACfIVATE" IN
'140 DATA 32,161,12,165,45,133,251,165,46,133,
252,160,0,132,254,32,37 OF

'150 DATA 13,234,177,251,2(18,3,76,138,12,230,2
51,2(18,2,230,252,76,43 NC

'160 DATA 12,76,73,78,69,32,35,32,0,169,35,16'1
,12,32,SfI,13,I6'J,0,177 OL

'170 DATA 251,170,230,251,2(18,2,230,252,177,25
1,32,89,13,169,58,32,98 -EF

·180 DATA 13,169,0,133,253,230,254,32,37,13,23
4,165,253,16(1,0,76,13 JO

·190 DATA 13,133,253,177,251,2(18,237,165,253,4
1,24'J, 74, 74, 74, 74,24 LC

'2(PI DATA 105,65,32,98,13,165,253,41,15,24,105
,65,32,98,13,169,13,32 DE

'210 DATA 220,12,230,65,208,2,230,66,230,251,2
08,2,230,252,76,11,12 GM

·220 DATA 169,153,160,12,32,80,13,166,65,165,6
6,76,231,12,96,76,73,78 CP

'230 DATA 69,83,58,32,0,169,247,160,12,32,80,1
3,169,3,133,254,32,107 HC

·240 DATA 13,201,83,240,6,20J,80,208,245,230,2
54,32,98,13,169,4,166 GK

·250 DATA 254,160,255,32,116,13,169,0,133,65,1
33,66,133,250,32,125,13 LB

'260 DATA 32,134,13,166,254,32,143,13,76,73,13
,96,32,98,13,165,211 JF

·270 DATA 234,41,1,2(18,249,96,32,89,13,169,13,
32,98,13,32,152,13,169,4 GD

-280 DATA 76,161,13,147,83,67,82,69,69,78,32,7
9,82,32,8'1,82,73,78,84,69 PL

·290 DATA 82,32,63,32,0,76,44,13,234,177,251,2
01,32,240,6,138,113,251,69 OK

'3(11 DATA 254,170,138,76,88,12,0,0,0,0,230,251
,2(18,2,230,252,96,170,177 FJ

'310 DATA 251,201,34,208,6,165,250,73,255,133,
250,165,250,2(18,218,177 GA

'320 DATA 251,201,32,2(18,212,198,254,76,29,13,
0,169,13,76,98,13,0,0,32 FI

'330 DATA 170,13,32,226,85,76,180,13,32,170,13
,32,5f1,142,76,ISfI,13,32 OF

'340 DATA 170,13,32,210,255,76,1811,13,32,170,1
3,32,228,255,76,180,13,32 AK

-350 DATA 170,13,32,186,255,76,180,13,32,170,1
3,32,189,255 BP

'360 DATA 76,180,13,32,170,13,32,192,255,76,18
0,13,32,170,13 FP

·370 DATA 32,201,255,76,180,13,32,170,13,32,20
4,255,76,180,13,32,170 ID

'380 DATA 13,32,195,255,76,180,13,133,67,169,0
,141,'J,255,165,67,96 BJ

·390 DATA 133,67,169,0,141,1,255,165,67,96,0,0
,0 IF

in
re
T,
m
fl
f3
f5
f7
f7

'I(f,
'I(,j

'11fJ
I"

'11$
'12(,
(3"

-12\
. Ill"
KE~

'135
'IM
'14:>­
'!5(
'15
-I
'16
'171
·m
· l!lI
'18
'!9I
'195
•2111
· 2(,5
'21(J
'215
'22'
'225
· 2J1J
'235
'24',
'245
'251',
'255
'26'J
-265
'27(,
'275
'281,
'285
'291,
·m
·311.
'3/)5
•3lfJ
·315
. 32(,
'325
.)3',
'335
·)4(1

'345
'35'"
'355
-:36',
·365
·37(1
')75
'J8'1
'385
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FLANKSPEED FOR THE (·64 By GORDON F. WHEAT
Flankspeed will allow you to enter machine language Ahoy! programs without any mistakes. Once you have typed the program

in, save it for future use. While entering an ML progranl with FIallkspeed there is no need to enter spaces or hit the carriage
return. This is all done automatically. If you make an error in a line a bell will ring and you will be asked to enter it again.
To LOAD in a program Saved with Flankspeed use LOAD "name",I,1 for tape, or LOAD "name",s,1 for disk. The function keys
may be used after the starting and ending addresses have been entered.
f1 -SAVEs what you have entered 0 far.
1'3- LOADs in a program worked on previously.
f5-To continue on a line you stopped on after LOADing in the previous saved work.
n-Scans through the program to locate a particular line. or to find out where you stopped the la t time you entered the program.
f7 temporarily freezes the output as well.

'I'IJ POKE532S'J, 12: POKE532St, II LL 5 HD
'I'J5 PRINT"! CLEAR J( e S J( RVSON][ 15" "jFLANKSPEED(15" "1": ED· 39'J PRINT: PRINT"ADDRESS NOT WITHIN SPECIFIED RANGE!": B....J:
'Il'J PRINT"(RVSQN ][5" "jMISTAKEPROOF ML ENTRY PROGRAH(6" " GOTOI'I5 AG
I" He '395 PRINT:PRINT"NOT ZERO PAGE OR ROHl":B.J,:GOTOI'I5 KN

'115 PRINT"lRVSON][9" "lCREATED SY G. F. IIHEAT[9" "I" IlH ./#, PRINT"?ERROR IN SAVE":GOTOI'I5 EI
'12', PRINT"l RVSON][ 3" "ICOPR. 1984. ION INTERNATIONAL INC. '4'lS PRINT"?ERROR IN LOAD" :GOT0415 GL
(3" "}" DH "!41(j PRINT:PRINT:PRHIT"END OF ML AREA":PRI~T PG

·125 FORA_54272T054296:POKEA,rJ:NEXT 1M ·415 POKE54276,I7:POKE54276,16:RETURN BH
'I3~ POKE54272,4:POKE54273,4S:POKE54277,~:POKE5427S,249:PO ·42~ OPENI5,S,15:INPUT'I5,A,AS:CLOSEI5:PRINTAS:RETURN 1M
KE54296 , 15 Nil ·425 REH GIT FOUR DIGIT HEX PC

·135 FORA.68',T0699:READB:POKEA,B:NEXT KO ·43', PRINT:PRINTBS: :INPllITS GH
• l4'J DATA169, 251,166, 253,164, 254 ,32,216,255,96 IIJ ·435 IFLEN(TS)<>4THENGOSUB38',:GOT04Y, II
'145 DATA 169 ,'J,I66, 251 , 164,252,32,213,255,96 JB '44'J FORA.IT04: AS-HIDS(T$, A.l) :GOSUB45fJ: IFT(A)-I6THENGOSUB
'15', BS."STARTING ADDRESS IN HEX":GOSUB4YJ:AD-B:SR_B HC 58'J:GOTOI'3'J AD
·155 GOSUB48',:lFB-'lfHENI5" Fe ·445 NEXT:B-(T(I)*4'J96)+(T(2)*256)+(T(3)*16)+T(4):RETURN GF
'16" POKE25I, T( 4)+T(3)*16: POKE252, T(2)+T( 1)*16 KE ·45'J IFAS>"@"ANDAS<"G"THENT(A)-ASC(AS)-55:RETURN EH
'165 BS_"ENDING ADDRESS IN HEX" :GOSUB43'J: EN.B IF· 455 IFAS>" /"ANDAS<": "TlIENT( A)-ASC( AS )-4B: RITURN KP
'!7" GOSUB47'J:!FB-'lfHENI5" FP ·46'J T(A)-I6:RETURN NP
,175 POKE254,T(2)+T(I)*16:B-T(4)+I+TC3)*16 MN ·465 RF.M ADRESS CHECK Ll
'IB', IFB>255THENB-B-255: POKE254, PEEK( 254)+1 GE . 47'J IFAD>ENTHEN3B5 HI
·IB5 POKE253,B:PRINT HN ·475IPB<SRORB>ENTHEN39'J MG
'19', REM Gb'T HEX LINE IL ·48'J IFB<2560R(B>4'J96',ANDB<49152)ORB>53247THEN395 MI
·195 GOSUB495:PRINT": Ie P][LEFTI",:FORA"lf08 PC ·4B5 RETURN IH
· 2'IJ FORB-'lrOl :GOT025" MD ·49'J REM ADDRESS TO HEX EB
• 2"5 NEXTB ME ·495 AC-AD: A-MJ96:GOSUB52'J HG
· 21', A%( A).T( 1)+T(',)*I6: IFAD+A-I-ENTHEN34" LH ·5I1J A.256 :GOSUB52'J CE
·215 PRINT" [e P][LEFTI", IK '51J5 A-16:GOSUB52" PN
'22" NEXTA:T-AD-(INT(AD/256)*256):PRINT" " PD '51" A-l:GOSUB52" HJ
·225 FORA-'lr07 :T-T+A%(A): IFT>255THENT-T-255 LK '515 RETURN 1M
'23'J NEXT lA '52" T-INT(AC/A):IFT>9THENAS-CHRS(T+55):GOT053', CJ
·235 IFA%(S)<>TTHENGO UB375:GOT0195 FK '525 AS-GHRS(T+48) JP
·2M, FORA-'1f07:POKEAD+A,A%(A):NEXT:AD-AD+B:GOTOI95 MIl '53', PRINTAS::AC.AC-A"T:RETURN AC
'245 REM GIT IIEX INPUT AB ·535 As-""SAVE**":GOSUB5B5 AI
'25~ GITAS:IFAS-""THEN25fJ HO '54',OPENI,T,I,AS:SYS68'J:CLOSEI LH
·255 IFASoCHRS(2',)THENYlS GC . 545 IFST-'trHE.'E.VD EO
'26~ IFAS-GHRS(I33)THEN535 lID '55" GOSUB4'h: IFT-BTHENGOSUB42', FJ
·265 IFAS-cHRS(134)THE.VWJ KF '555 G0T0535 FF
'27'} IFA$-CHR$(135)THE.~PRINT" ":G0T062r} GE ·56('1 A$.t1"LOA~.":GOSUB585 AB
'2751FAs-<:HRS(l36)TH PRINT" ":GOT0635 BJ ·5650PE.Vl,T.'J,AS:SYS69'J:CLOSEI MF
•28', IFAS)"@"ANDAS<"G"THENT(B).ASC(AS)-55:GOT0295 G.~ . 57', IFST-64THENI95 JH
'2B5 IFAS)"I"ANDAS<":"THENT(B)-ASC(AS)-4S:GOT0295 LE '575 GOSUB4'J5:IFT-BTHE.VGOSUB42', CH
'29~ GOSUB415:GOT025fJ LL '58', GOTOW, FO
'295 PRINTAS"[c P][LEFTI": OA ·585 PRINT" ":PRINlTAB(14)AS FG
· Jfh G0T02'J5 ex; ·5(}(J PRINT: A$_III1: INM"fILENAHEu ; AS OM
')(JS IFA)fIfHEN32'J OP ·SQS IFA$-"I1THEN59t) GF
·31', A--l:IFB-ITHEN33" OB '6'h PRINT:PRINT"TAPE OR DI5K?":PRINT DF
·31500T022(} CJ ·6£)5 GETBS:T.<l:IF8S."D"THENT.S:AS."@fJ:"+A$:REl'URN IG
· 32', I FB-'1l1IENPRINTCHRS(2',) :CHRS(2") : : A_A_I IIG •61'J IFBS<>"T"THE.V6'J5 FN
'325 A-A-I BE ·615 RETURN 1M
'33~ PRINTCHRS(2'J): :GOT022" KH '62', BS."CONTINUE FROM ADDRESS":GOSUB43'J:AD-B DK
'335 RE.~ LAST LINE AD ·625 GOSUB475:IFB-'trHEN62~ MA
'3M, PRINT" ":T-AIHINT(AD/256)*256) GJ '63'J PRINT:GOTOI95 01
'345 FORB-'lfOA-I:T-T+A%(B):IFT>255THEIiT_T_255 PL ·635 BS_"BEGIN SCAN AT ADDRESS":GOSUB43~:AD-B FH
•35f, NEXT lA . 64'J GOSUB4 75: IFB-'JTHEN635 NK
·355 lFA%(A)<>TTIlENGOSUB375:GOTOI95 KF '645 PRINT:G0T067" DI
•36'J FORB-'IfOA-j: POKEAD+B,A%(B) : NEXT HN . 65~ FeRB-'1f07: AC.PEEK(AD+B) :GOSUB5'J5: IFAD+B-ENTHENAD-SR:G
'365 PRINT:PRINT"YOU ARE FrNISHED!":GOT0535 ON OSUB41rJ:GOTOI95 BK
·37rJ RF.M BELL AND ERROR MESSAGES FL ,655 PRINT" ":: NFJlTB EC
·375 PRINT:PRINT"LINE ENTERED INCORRECTLY":PRINT:GOT0415 DII '66'J PRINT:AD-AD+B GN
·3S', PRINT:PRINT"INPUT A 4 DIGIT IIEX VAWEI":GOT0415 JA ·665 GITBS:IFBS-CHRS(I36)TIIENI95 MN
'585 PRINT:PRINT"ENDING IS LESS THAN STARTINGI":B.'J:GOT041 '67" GOSUB495:PRINT": ": :GOT065'J JD
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1MPORTANTI Letters on white background are Bug Repellent line codes. 00 not enter themI Pages 83 and 84 explain these codes
'35• and provide other essential information on entering Ahoy! programs. Refer to these pages before entering any programsl

4(J OFB 31,33,35 87 LOA #'J S+l

NOW HEAR THIS 41 OFB 37,39,42 88 STA SURELl '4f)

FROM PAGE 67 42 * 89 STA PWHIl : PC
43 LOFREQ OFB 78,24,239 9'J LOA #255 · Sf)

YSUse of .. assembl., required for 44 OFB 21'J,195 91 STA PWL01
·6fJentryl See introductory article. 45 OFB 195,2fJ9 92 LOA #64

46 OFB 239,31,96 93 STA VCREGl ·7fJ
MUSIC.S

47 OFB 181,3'J 94 * '8')

1 * 48 OFB 156,49 95 GETKEY LOA SFOX REl
2 * HUSIC2 49 OFB 223,165 96 CMP #64 ·9f)
3 * SfJ DFB 135,134 97 BNE SKIP ·99
4 ORG $8(fJfJ 51 OFB 162,223 98 LOA #fJ ·1ffJ
5 * 52 OFB 62 99 STA CHAR ' 15
6 SFDX EQU $CB 53 * -lfJfJ JNP GETKEY ONE
7 * 54 * CLEAR SOUNO REGISTERS lfJl * ·ur)
8 CINV EQU $314 55 * l fJ2 SKIP LOX #2'J · 12fJ
9 USERAOD EQU $311 56 * 1')3 CHECK CMP MATRIX,X TV,

l'J * 57 INIT LOA #fJ 1f)4 BEQ PLAY 'l3f)
11 GETIN EQU $FFE4 58 LOX #$18 1fJ5 DEX E
12 * 59 CLOOP STA $D4fJfJ, X l'J6 BPL CHECK •14fJ
13 SIGVOL EQU $D418 6() OEX 1fJ7 JNP GETKEY OKE
14 ATDCYl EQU $04')5 61 BNE CLooP l'J8 * •15f1
15 PIYHIl EQU $D4fJ3 62 * l'J9 PLAY CMP CHAR RI
16 PWLOl EQU $04f)2 63 * SET UP TIMER 1V) BNE CONT .l6f
17 SURELl EQU $04f)6 64 * 111 Jl1P GETKEY :P()
18 FREHIl EQU $04')1 65 LOA #6'J 112* . 17f)
19 FREL01 EQU $04'JfJ 66 STA TIMER 113 CONT STA CHAR 9,
2'J VCREGl EQU $04(J4 67 * 114 LOA #6f) · ISf
21 * 68 * SET UP INTERRu~r 115 STA TIMER '19
22 TUlER EQU $FB 69 * 116 LOA #64 '19
23 CHAR EQU TIMER+l 7fJ LOA CI:-IV 117 STA VCREG1 ·19
24 * 71 STA USERAOO 118 LOA HHREQ,X · 2fl
25 3M? INIT 72 LDA CINV+l 119 STA FREHIl 7.E
26 * 73 STA USERAOD+l 12') LOA LOFREQ, X C(
27 MATRIX OFB 62, F),9 74 SEI 121 STA FRELOl · 21'J
28 OFB 13,18,17 75 LOA #<WAIT 122 LOA #65 NJ[
29 DFB 21,22,26 76 STA CINV 123 STA VCREGl N:-lS
3'J OFB 29, 3fJ, 34 77 LOA #>I~AIT 124 .IMP GETKEY · nfJ
31 OFB 33,37,38 78 STA CINV+l 125 * AR(
32 OFB 42,45,46 79 CLI 126 WAIT LOX TIMER ·23fJ
33 OFB Sf), 49,53 Sf) * 127 DEX C(
34 * 81 * SET REGISTERS 128 BNE RETURN · 24f)

LL'35 HIFREQ OFB 13,14,14 82 * 129 LOA #64 yll.36 DFB 15,16,17 83 LOA #15 13f) STA VCREGl ,
37 DFB 18,19,21 84 STA SIGVOL 131 LOX #f) · 2,)f)
38 DFB 22,23,25 85 LOA #9 132 RETURN STX THlER ·198
39 DFB 26,28,29 86 STA ATDCY1 133 J}lP (USERAOO) '399

•4fJfJ
WH

GOT A MATCH '8 REM"[5" "jBY WALn:R E. MEYERS GB :-1$=. 9 REI-I" 4()3 CARRIAGE LA~E, CARY, NC flF ·41')FROM PAGE 30 • If) POKE ')3269,f):POKE ,)3L72,21:POKE 648,4 N 4:POKr.; ')6576,PEEK(5657b)fJR 3:GlYro IfJfJ BJ .42f)
'2f) POKE 198,fJ:',.}AIT I<JR, 1: [=PEEK(611):POK ERS•5 REM"[6" "][e A][14"[s *]"][e 5] GC E 198,'J: RETURN JE •43f)·6 REM"[6" "][s -] GOT A MATCH? [s -] FC '3') POKr.; S+24,15:POKE S+5,45:POK~: S+6,165 EL·7 REH"[6" "][e 2][14"[s *]"][e X] Fa :POKE S+4,33:POKE S+1,6:POKE S,5 PJ PRl

86 AHOY/



·44(J PRINTTAB(9)"(BLACK][s E]ASY"SPC(17)"
[s H]ARD" SpC(l5)"[RED][c Q](s *][s *][s
+][s *][s *][s +][s *][s *][s +][s *][s
*][s +)[s *][s *][s +][s *][s *](s +](s
*][s *][s +][s *][s *][c W]" GK

·45fJ pRINTTAB(9)"[BLACK]1 2 3 4 5 6
7 8 9" II

·460 GOSUB 20:IF (I<49)OR(I>57) THEN 460 00
·470 I=I-48:D(1)=I+3:I=60-(I*5):CY=INT(2.
5*1) CO

·48(J pRINT"[DOWN][DOWN]"SK$ "[s H]IT ANY
KEY WHEN YOU'RE READY TO [7"[RIGHT]"]STA
RT. " :GOSUB2(J HA

·498 : DI
·499 REM MAIN LOOP FA
. 5(JfJ C$="1 [BLACK] 2(WHITE ]3[ RED] 4[pURpLE]5

(GREEN]6[BLUE]":FOR K=1 TO Np:POKE BO,rJ:
POKE SC,15:FOR 1=1 TO 4:D=D(1) JE

'510 GOSUB 90:Z(I)=N:IN(I)=20-Z(I):D=6:GO
SUB 90:Z$(I)=MID$(C$,(N*2)-1,2) CE

•52() RZ$(I)=RIGHT$(Z$(I),1): NEXT: PRINT" [R
ED]": GOSUB 7(J: PRINT: PRINT: FOR 1=1 TO 4 DN

'530 PRINTTAB(IN(I));:FOR J=1TOZ(I):PRINT
RZ$(I) BZ$(I);:NEXT:pRINT:pRINT:NEXT OE

'540 FOR 1=1 TO 4:pRINT:NEXT:LN=17:COL=30
:GOSUB 50:pRINT M$:POKE V+21,53 BF

'551') VE=144:FOR 1=1 TO 15:POKE V+1,VE+2:P
OKE V+5,VE:FOR J=1 TO 10:POKE 52216,1' EO

'560 P=3-P:FOR T=1 TO CY:NEXT:NEXT:VE=VE+
1:NEXT:POKE V+21,() AE

'57(J POKE SC,(J:PRINT"[CLEAR][CYAN]":GOSUB
7(): PRINT" [HOME] "TAB( 19)" [YELLOI'] [RVSOFF

][ s M]OVE THE POINTER TO" GN
'58() pRINTTAB(l9)"YOUR ANSWER AND HIT":PR
I~TTAB(l9)"THE FIRE BUTTON. [CYAN]" NJ

·59(J pS$=STR$(PS(K)*1()):PRINT" [RVSON]
SCORE "pS$"[RVSON] [c 8]":pRINT PI

·600 FOR 1=1 TO 4:LN=9:COL=5:GOSUB sr):PRI
NT"[s B]OW ~lANY " NM$(I) "?[3" "]":GOSUB
80 MC

'61() PRINT "[DOWN] 1 2 3 4 5 6 7 8
9 IfJ 11 12": POKE V+7,147: POKE 49152,24 AF

·620 POKE 49153,24:POKE 49154,34:POKE 491
55,10:POKE 49156,240:SYS 496(1) IF

·630 [F PEEK(V+16)=8 THEN AN=INT(PEEK(V+6
)/34)+11:GOTO 65f) • PA

·640 AN=INT«PEEK(V+6)-11)/24)+1 LG
·650 IF AN=Z(I) THEN GOSUB 40:PS(K)=PS(K)
+1 :GOTO 67() GJ

·660 GOSUB 30 Be
·67() GOSUB srJ: LN=15: COL=5 :GOSUB 5(): PRINT"
[s InHAT COLOR?" DC

'68() PRINT"[DO\YN]BLACK WHITE[3" "]RED I'
URpLE GR~;EN BLUE":pOKE V+7,197:POKE 49
152,56 AF

·690 POKE 49153,32:POKE 49154,56:POKE 491
55,0:POKE 49156,200:SYS 496w0 LP

·700 HO=PEEK(V+6)-24:IF pEEK(V+16)=8 THEN
AHOY/ 81

·35 FOR T=1 TO 100:NEXT:POKE S+4,32:POKE
S+4,16:RETURN OE

·40 POKE S+24,15:POKE S+6,247:POKE S+4,17
:POKE S+1,40:GOTO 35 FA

·50 POKE 781,LN:POKE 782,COL:POKE 783,0:S
YS 65520:RETURN DH

·60 FOR I=S TO S+24:POKE I,0:NEXT:RETURN BG
· 7(J PRINT" [CLEAR]" PL$ N$(K): RETURN FN
·80 POKE V+6,144:POKE V+16,0:POKE V+21,8:

RETURN JD
'90 N=INT(RND(0)*D+1):RETURN PC
·99 REM INITIALIZE IN
·100 SC=53281:B0=53280:POKE SC,15:POKE BO
, 15:PRINT"[CLEAR][DOIYN][DOh'N][c 4][5" ")
ONE ~10HENT, PLEASE." NC

·110 FOR MUSIC=1 TO 124:READ A:NEXT JK
·120 FOR TYPE=49152 TO 49184:READ A:POKE
TY,A:NEXT AI

'13fJ FOR SPRITE=49216 TO 49599: READ A: POK
E SP, A: NEXT EH

'1MJ l'OR JOYST[CK=496(JfJ TO 49736:READ A:P
OKE JO,A:NEXT KB

'150 V=53248:POKE V+23,53:POKE V+29,48:FO
R 1=1 TO o:POKE 52215+I,I:NEXT IA

·160 POKE V,255:POKE V+2,255:POKE V+4,254
: POK E V+8, 242: POKE V+9, 194 ML

'170 POKE V+10,245:POKE V+11,236:POKE v+3
9,7:POKE V+40,7:POKE V+41,8:POKE V+42,7 PL

·180 POKE V+43,8:POKE V+44,14:S=54272 KH
·190 DIM T$(19):P=2:GOTO 1(1)0 CK
'198 : 01
·199 REM PISTRUCT[ONS II'
'2(IJ PRINT"[CLEAR][4"(DOWN]"][c 4][s B]ER

ZERKONS COME IN FOUR DIFFERENT KINOS, "SP
C(6)"AND [~ A "; CL

·2If) PRINT"VARIETY OF COLORS.": PRINT" [DOW
N][s II]ERE TilEY ARE:":PRI:-IT:PRIN'ITAB(2)
N~I$(l); PN

·W) pRIWrrAA(l3) M$(2) TAB(22) N1$(3) T
AB(32) Nl$(4):pRINTTAB(4) BZ$(1); EH

·230 pRINTrAA(14) BZ$(2) SPC(8) BZ$(3) SP
C(8) BZ$(4):pRINT:pRINT:pRINT IF

'24(J PRINT SK$ " [s II]IT ANY KEY WHEN y'A
LL'RE DONE"SPC(FJ)"STUDYIN, A D ARE READ
Y"; MP

·25() pRnT" TO PLAY.": GOSUB 2() CB
'~8 : m
· 399 REM INPUT GG
· 4(JfJ PRINT" [CLEAR][ DO\YN][ DO\¥N][ c 4][ s H]O
\, ~IANY FOLK' I LL BE PLA YIN "' NG$: SU$="": C
~$='''': VB$="IS" IG

·410 GOSUB 20:~P=I-48:IF(NP<1)OR(NP>9)THE

N 410 OF
·42() PRINT"[DOWN][DOIY~][s N)UMBER OF PLAY

ERS ="NP:PRINT:pRINT IO
·43f) PRINT SK$ "(s p]ICK A DIFFICULTY LEV

I EL BY H[TTING[6"[RIGHT)"]A NUMBER KEY.":
~ pRI~ ~

BJ

JE

GB
HF

•
~



HO;HO+255 HD R][s U][s I][s A][s A]":T$(5);"[3"[s B]" "[~

'710 AN;INT(HO/52+1):IF AN;VAL(Z$(I» THE ][e Q][e wIts B][s B] [e Q][e W]":T$(6); [e
N GOSUB 4(J:PS(K);PS(K)+I:GOTO 73(J PE "[6"[s E]"][s J][s K][s E][s E]" PN [s

·72(J GOSUB YJ BC '1l3(J T$(7);"[3" "][e A][3"[s *]"][e S] C)[
·73(J NEXT:POKE V+21,(J:NEXT:POKE V+21,(J:GM ":T$(8);" [e A][s K][s U][s *][s I][s J -129
=GM+l:IF GM<6 THEN yj{) CK ][e S] ":T$(9)=" [s B] [e A][s K] [s B [9"

-798 : 01 ]" EJ Q)[
·799 REM PRINT SCORES, NEW/END GAME CJ '1l4(J T$(j(J);" [e Z][s I] [s Q] [s U][e SO
'8(J(J PRINT"[CLEAR][BLUE]":POKE SC,15:POKE X] ":T$(11)="[3" "][e Z][3"[s *]"][e X] +"[

BO,15:LN;2:COL=9:GOSUB YJ:PRINT ES$:PRI ":T$(12)=" A TALE " PK '129
NT HE '1l5(J T$(13);" Of THE ":T$(14)=" OLD WE '12

-8(J5 FOR 1;1 TO NP:PRINTTAB(13)"[e 4][s P ST ":T$(15)="[j(J" "]":T$(16)=T$(15) 8M 'l3()

]LAYER" I "[I,EFT]:" PS(I)*I(J:X(I);PS(I): -1)6(J T3$;"[RVSO ][e 2][e V][RVSOfF][I'5" OR
NEXT ~IL "][\mITE][s @][e 4][e K]":T4$="[e C][RVS ][Y

-8j(J fOR J=1 TO NP:FOR 1;1 TO NP:lf X(J)< ON][16"[e I]"][RVSOfF][e V]" LN -131
PS(I) THEN X(J)=(J JL '117(J G$="[39" "]":SK$;"[WHITE][e Z][s *] J5:

'820 NEXT:NEXT EF [RVSON][s Q][s Q][RVSOFF][s *][e X][DOWN '132
·825 FOR J;1 TO NP:FOR 1=1 TO NP PL ][4"[LEFTJ"][RVSON][e f][e D][RVSOfF][RI =1
'8YJ IF X(J)<>(JTHEN If J<>ITHEN IF X(J);P GHT][RIGHT][UP][e 4]" "II '133
S(I)THEN SU$="S":CN$;"AND":VB$="[3"[LEFT ·llarJ Cl$;"[GREEN][RVSON] [UP][LEFT] [UP] E 5
]"]ARE" KD [J"[LEfTJ"] [e U] [e U] [UP][5"[LEFTJ"] -134

'84(J NEXT:NEXT:PRINT"[DOWN][DOWN][s P]LAY [RIGHT] [RIGHT] [UP][5"[LEFT]"] [RIGHT] '135
ER" SUS; OB [RIGHT] [UP][J"[LEFT]"] [R[GIIT] [UP][3"[ fOR

·845 FOR 1;1 TO NP:IF X(I)<>(J THEN PRINT LEFT]"] [UP][LEFT] [UP][LEFT] " CG ·136
I;CN$; NO ·119(J C2$="[GREEN][e K][UP][RVSON][LE~~r][ EM.

·8YJ NEXT:PRINT VB$" THE IHNNER" SUS "I" JP e D][e I][UP][3"[LE~lJ"][e I][RVSOFF][e -137
'86(J PRINT"[DOWN] [s H]IT [RED][s Y][e 4 K][RVSON][e K][UP][3"[LE~'r]"J[RVSOfF][c '139

] If Y'ALL WANT TO PLAY AGAIN OR" R$ TAB K][e K][e D][UP][LE~~r][LEl'T][RVSOFF][cK '13
(9)"ANY OTHER KEY"; fB ][5"[DOWN]" J" Be ·141

·87(J PRINT" TO END.":GOSUB 2(J:!f 1=89 THE ·12(j{) [lZ$(I);"[RVSON]&'[DOWN][LEfT][LE~'r] '141
N GM;(J:NG$=" THIS TIH~;?":GOTO 4(J(J DL *+[UP]":BZ$(2);"[HVSON]$%[DOIYN][LEFT)[I.E :P

'8arJ GOSUE 6(J:POKE 5J272,21:POKE 648,4:PO FT]*+[UP]":BZ$(3);"[RVSON]!#[DOWN][LE~1] ·14
KE 56576,P~:EK(56576) OR 3:PRINT"[CLEAR][ [LEFT]*+[UP]": M$(2)="[s ~1)OES" DC B
e 7)" 00 '121(J BZ$(4);"[RVSON]()[DOWN][LEF'T][LEFT] -14

·89(J POKE SC,6:POKE BO,14:CLR:NEW:END FH *+[UP]":NM$(1)="[s L]ARR[ES":NM$(J)="[s T(
-998 : 01 C]URLlES":N 1$(4);"[s S]HENPS" I -144
'999 REM LOAD FONT DC -123(J N$(1);" [e S] [DOWN][3"[LEFT]"] [s I:
.jr#J POKE 56334,PEEK(56334) AND 254:POKE B] [DOIYNJ[3"[LEFTJ"] [s EJ ":N$(2)="[s U -14

I,PEEK(1) AND 251:SYS 49152 [0 ][s I] [DO\,N][J"[LEF'T]"J[s U][s K] [DO\VN 17:
·1(JI(J POKE I,PEEK(1) OR 4:POKE 56334,PE~:K ][3"[LEFT]"J[e Z][s C] " CE '14
(56334) OR 1 AH . 124(J N$(3);"[s U][s 1] [DOWN][J"[LE~'r)"J 16:

• j(J2(J READ A: IF A«J THEN j(J4(J K1 [s DJ[ e J J [DOI,N][ 3" [L~;FT]"][s J][ s KJ " ·199
·j(J3(J FOR I=(J TO 7:READ B:POKE 614MJ+(A*8 :N$(4)="[s A][s A] [DOW, ][3"[LF:~~f]" J[e Z '19

)+I,B:NEXT:GOTO I(J2(J OC He W] [OOWN][3"[LWr]"] [s E] " OH ·2(1
'1(J4(J FOR IRQ;532J6 TO 5J245:READ A:POKE ·125(J N$(5)="[e A][s C] [OOWN][3"[LE~lJ"J 457

IRQ,A:NEXT EG [e Z][s I] [DOWN][J"[LEFTJ"][s J][s K] " ·2(JI
-1(JYJ POKE 53246,PEEK(792):POKE 53247,PEE :N$(6)="[s U][s I] [DOWN][J"[LE~l]"J[eQ 443
K(793):POKE 792,244:POKE 79J,2(J7 KK J(s I] [OOWN][J"lLEfT]"J(s J][s K] " KO '2(J2

·)rJ98 : 01 '126(J N$(7);"[e A][e S] [DO\YN][J"[LE~l]"] 114
'I(J99 REM STRINGS AD [s E] [DOIYN][J"[LE~lJ"] [s E] ":N$(8)=" ·2(J
·11(j{) T(J$;"[RVSON][e 2][e 11][15" "J[WHITE [s U][s I] [DOW ][J"[LEIT]"J[s W][e J] [ ,17

][e B]":Tl$;"[RVSON][e 2][e H] ":T2$;"[ DOWN][3"[LE~~f]"][sJ][s K] " NC -2(J4
3" "][WHITE] [RVSOFF][e 4][e K]" KJ ·127(J N$(9);"[s lJ][s I] [DOWN][3"[LE~1]"J 144

'IWJ T$(1)=" [s U][s I][s U][s I][e R] [ [s J][e W] [DOIYN][3"[L~;~'r]" J[s J][s K] " '2(J5
s U][s I] ":T$(2);" [s B][e S][3"[s B]"] :NGS="?":N$="[e 2](e K](DOWN)[LF:IT][e K] 144

[e Q][e W] ":T$(3);" [s J](e X][s J][s [DOWN][LEFT][e K][e 4]":R$=CHR$(13) KK '2(J6
K][s E] [s E][s E] " LF '128(J PL$;"[RVSON] [e A][s I][s A] [s U][ ,14

'112(J T$(4)="[c A][e R][s I][s U][s I][e s I)[s Al[s A)[e A][s C][e A][s I] "+R$+ '2(J7
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"[RVSON] [e Q][s K][s B] [e Q][e W][s J]
[e \,][e Q][s C][e Q][e J] "+R$+"[RVSON]

[

[s E] [e Z][s C][s E][s E] [s E][e Z][s
C][s E][s E) [UP][UP]" DN

'129(J ES$=SK$+" [e D][ 7"[ e 1]"][ e F][ DOWN]
[9" [LEFT]" ][ RVSON][ e K][ s Q][ s S]CORE[ s
Q][RVSOFF][e K][DOWN][9"[LEI:,']"][e C][RV
SON](7"[e I]"][RVSOFF][e V][UP][UP]"+SK$
+" [DOWN ][ DOWN] " HC

K '1298: DI
'1299 REH PRINT TULP. AJ
'13(IJ PRINT" [CLF:AR]": POKF: 648, 2(fJ: COL=(J: F
OR 1=12 TO 16:LN=I:GOSUB YJ:PRINT"[RVSON
II YELLOW]" G$: NEXT OD

'1310 COL=4:LN=15:GOSUB 50:PRINT C1$:COL=
35:LN=13:GOSUB 50: PRINT C2$ JF

'1320 COL=10:LN=2:GOSUB 50:PRINT T0$:FORI
=1 TO 16:PRINTTAB(10)T1$ T$(I) T2$: EXT IN

I ·1330 PRINTTAB(10)T3$:PRINTTAB(10)T4$:POK
E 53272,44:POKE 56576,PEEK(56576)AND252 OD

'1340 POKE SC,15:POKE BO,15:GOSUB 1400 OG
'13YJ PRINT SK$ "[s !I]IT [RED][s I][e 4]
FOR [s I] NSTRUCrrONS, OR ANY "; FO

G ·136(J PRINT SPC(l2) "O'fHER KEY TO SKIP TH
EH. ":GOSUB 2(J:IF l=73 THEN 2(J(J AK

. 13 7(J GO'fO MJfJ DI
'1398 : DI
'1399 REH PLAY THE MUSIC KB
'1400 RESTORE:GOSUB 60:POKE $+24,15 LO
·1410 POKE $+5,96:POKE S+6,70:POKES+12,96

:POKE S+13,70:POKE S+19,96:POKE S+20,70 HC
·1420 READ l,N2,N3,DR:IF DR=-l THEN GOSU

DC B 6(J: RETURN i'lL
·1430 H1=INT(N1/256):L1=N1-(H1*256):H2=IN
T(N2/256):L2=N2-(H2*256):H3=INT(N3/256) DK

N '14MJ L3=N3-(H3*256): POKE S+l,H1: POKE S,L
l:POKE S+8,H2:POKE S+7,L2:POKE S+15,H3 OI

'1450 POKE S+14,L3:POKE S+4,17:POKE S+11,
17:POKE S+18,17:FOR 'f=1 TO DR*2(J:NEXT LG

E 'l460 POKE S+4,16:POKE S+II,16:POKE $+18,
16 :GOTO 142(J JH

. 1998 REH DATA BLOC PL
·1999 REI'! MUS Ie GD

H '2(}fj(J DATA 7217,8583,11457,6,7217,8583,11
457,2,7217,8583,11457,12 IN

·2010 DATA '728,7217,8583,12,8583,11457,1
4435,6,8583,11457,14435,2 1M

o '2020 DATA 8583,11457,14435,12,7217,8583,
11457,12,7217,8583,11457,6 CF

'2030 DATA 8583,11457,14435,2,11457,14435
,17167,18,11457,14435,17167,4 FK

C ·2040 DATA 9634,12860,15294,4,9634,11457,
14435,4,8583,10814,12860,24 EP

'2050 DATA 8583,10814,12860,4,8583,11457,
14435,4,9634,12860,15294,12 PK

K '2060 DATA 9634,12860,15294,12,8583,11457
,14435,6,8583,10814,12860,2 CI

·2070 DATA 8583,11457,14435,12,7217,8583,

11457,12,7217,8583,11457,4 CD
'2080 DATA 8583,11457,14435,4,8583,10814,
12860,18,5728, 7217, 8583,4 KH

·2090 DATA 6430,7647,10814,4,8583,10814,1
2860,4,7217,8583,11457,24,0,0,0,-1 CN

'2098 : DI
'2099 REM CUSTC*l TYPEFONT GO
'2100 DATA 169,0,133,251,133,253,169,216 EC
·2110 DATA 133,252,169,240,133,254,162 IF
'2120 DATA 16,160,0,177,251,145,253,136 IL
·2130 DATA 20H,249,230,252,230,254,202 FP
'2140 DATA 20 ,240,96 KA
'2198 : nI
'2199 RFJj SPRlTF.s PL
·22(J(J DATA(J,rJ,rJ,rJ,r),r),rJ,r),r),rJ, 4l .,),r), 56,rJ
,0,56,0,0,124,0 AF

·2210 DATA0,126,0,0,126,0,0,127,0,0,255,l
28,1,255,128,1,247,192,1,245,224 EF

·2220 DATA3,245,224,3,193,224,3,25,224,3,
131,224 ,3,199,192,1,231,128,0,248,0,0 NE

·2249 : DI
'2250 DATA0,224,0,0,224,0,0,240,0,0,240,0
,1,240,0,3,248,0,3,216,0 HI

'2260 DATA3,216,0,3,220,0,3,220,0,6,220,0
,14,222,0,14,214,0,12,199,0 FN

. 227(J DATA28,87 ,128, 24,85,128, 26, 7,128,14
,47,0,7,111,0,3,252,0,0,240,0,0 KK

'2299 : DI
·2300 DATA0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0
,0,0,0,0,0 DH

·2310 DATA0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0
,0,0,0,120,0 EH

·2320 DATA0,252,0,l,254,0,l,255,0,3,255,0
,3,255,0,3,254,0,1,252,0,0 IB

. 2349 : DI
'2350 DATA 0,12,0,0,30,0,0,30,0,0,30,0,0,
30,0,0,30,0,1,158,0,19,158,0,51,128,0 EE

'2360 DATA 115,159,192,112,31,192,7,193,1
92,127,159,192,127,191,192,63,255,128 OK

·2370 DATA 24,255,0,3,248,0,15,255,0,0,0,
0,7,254,0,7,254,0,0 NO

'2399 : DI
·24(1) DATA0,0,0,0,0,0,0,0,0,63,227,224,80
,246,32,95,180,32,64,52,32,63,228,32 NN

·2410 DATA12,38,48,127,254,24,193,7,12,12
9,7,134,193,7,131,127,253,131,193,7,131 PK

'2420 DATA129,3,131,193,7,3,127,254,3,48,
70,3,48,67,3,31,254,3,0 PN

'2449 : DI
·2450 DATA7,255,254,7,255,254,6,127,254,4
,63,254,6,127,254,7,255,254,7,255,254 CN

'2460 DATA0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0
,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0 PD

'2470 DATA0,0,0,0,0,0,0,0 FG
'2498 : DI
·2499 REM JOYSTICK DA
'2500 DATA173,0,220,41,15,201,ll,240,13,2
01,7,240,59,173,0,220,41,16,208,236 CH
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" • and provide other essential information on entering Ahoy! programs. Refer to these pages before enlenng any programs!

·2510 DATA96,0,173,6,208,205,1,192,240,22
6,205,3,192,208,24,169,0,141,21,208 BD

'2520 DATAI41,16,208,173,4,192,141,6,208,
169,8,141,21,208,76,60,194,0,56,173 FI

·2530 DATA6,208,237,0,192,141,6,208,76,60
,194,0,173,6,208,205,2,192,240,176 CE

'2540 DATA205,4,192,208,25,169,0,141,21,2
08,169,8,141,16,208,173,3,192,141,6 CK

·2550 DATA208,169,8,141,21,208,76,60,194,
0,24,173,6,208,109,0,192,141,6,208 GO

'2560 DATA76,60,194,0,162,207,160,0,200,2
08,253,202,208,248,76,192,193 AN

'2598 DI
·2599 REM CHARACTER DATA JB
'2600 DATA122,127,63,31,15,7,3,l,0 BK
·2610 DATA161,0,0,15,31,56,48,48,48 JI
'2620 DATA163,0,0,240,248,28,12,12,12 AN
·2630 DATA164,0,0,15,31,63,63,63,48 HF
'2640 DATAI65,0,0,240,248,252,252,252,12 MK
·2650 DATAI66,8,12,143,127,56,240,112,48 JJ
·2660 DATAI67,16,48,241,254,28,15,14,12 LM
·2670 DATAI68,0,0,15,30,62,62,54,50 HB
·2680 DATAI69,0,0,240,120,124,124,108,76 OP
·2690 DATAI70,48,48,56,31,15,0,0,0 PM
·2700 DATA171,12,12,28,248,248,0,0,0 MF
'2710 DATAI93,255,255,255,195,195,195,195
,195 BI

·2720 DATA194,195,195,195,195,195,195,195
,195 CI

'2730 DATAI95,255,255,255,7,7,255,255,255GH
·2740 DATA196,255,255,255,224,224,255,255

,255 BG
·2750 DATA197,l95,195,195,195,195,255,255

,255 KI
·2760 DATA201,255,255,255,15,7,131,195,19
5 JI

·2770 DATA202,195,195,193,224,240,255,255
,255 OH

·2780 DATA203,195,195,131,7,l5,255,255,25
5 AA

·2790 DATA209,255,255,231,195,195,231,255
,255 HB

·2800 DATA213,255,255,255,240,224,193,195
,195 ND

·2810 DATA215,195,195,225,240,240,225,195
,195 CC

·2820 DATA235,195,195,195,192,192,195,195
,195 HE

·2830 DATA237,195,195,195,192,192,255,255
,255 M

·2840 DATA238,255,255,255,3,3,l95,195,195KI
·2850 DATA240,255,255,255,192,192,195,195

,195 IF
'2860 DATA242,255,255,255,0,0,195,195,195 ID
·2870 DATA243,195,195,195,3,3,195,195,195ML
'2880 DATA245,195,195,135,15,15,135,195,l

90 AHOY/

95 EA
'2890 DATA253,195,195,195,3,3,255,255,255 HD
·29rh DATA254,248,248,124,124,62,62,31,31 HN
·2910 DATA255,0,128,192,224,240,248,252,2
54,-1 KE

·2918 DI
·2919 REM INTERRUPT REQUEST CN
·2920 DATA72,169,4,141,136,2,104,108,254,
207 CP

·4998 DI
·4999 REM CHECK DATA HM
·5000 CK=0:CC=0 AG
·5010 FOR 1=1 TO 124:READ A:CK=CK+A:NEXT DD
·5rJ2rJ IF CK<>958347 THEN PR1NT"ERROR IN M
USIC DATA, LINES 2[3"rJ"]-2r)9rJ":STOP GO

'YJ3rJ PRINT"MUSIC DATA OK":CK=rJ:cc=rJ JJ
·5040 FOR 1=1 TO 33:READ A:CK=CK+A: EXT NH
· 5rJYJ IF CK<>5974 THEN PR[NT"ERROR IN FON
T DATA, LINES 2FfJ-21MJ": STOP IC

•srJ6rJ PRINT"FONT DATA OK": CK=rJ: cc=rJ IN
·5070 CK(1)=4844:CK(2)=4520:CK(3)=1909:CK
(4)=4626:CK(5)=5185:CK(6)=31S9 BA

·SrJsrJ FOR J=l TO 6: FOR 1=1 TO 64 GM
·5090 READ A:CK=CK+A:NEXT MI
·Sl rh IF CK<>CK(J) THEN PRINT"ERROR IN SP
RITE"J"DATA":STOP BA

·51FJ PRINT"SPRITE#"J"DATA OK":CK=rJ:CCdJ:
NEXT:CK=0:CC=0 IJ

'5120 FOR J=1 TO 137:READ A:CK=CK+A:NEXT EM
· 513rJ IF CK<>16579 THEN PRINT"ERROR [N JO
YSTICK DATA, LINES 2Yh-256rJ": STOP KF

· 514rJ PRINT"JOYSTICK DATA OK" :CK=r):cc=rJ BK
'5150 FOR J=1 TO 289:READ A:CK=CK+A:NEXT CG
•516rJ IF CK<>444rJ6 THEN PRINT"ERROR IN CH

ARACTER DATA, LINES 26rpJ-29FJ": STOP G~l

·517rJ PRINT"CHARACTER DATA OK": END BF
'5180 FOR J=l TO 10:READ A:CK=CK+A:NEXT PH
'519rJ IF CK<>1197 THEN PRINT"ERROR IN INT

ERRUPT DATA, LINE 292rJ": STOP DA
·52rh PRINT"INTERRUPT DATA OK": END DP

STAR STRIKE
FROM PAGE 34

STAR STRIKE

'5 UN=PEEK(186) AG
•FJ 1FA=rtrHENA=1: LOAD"SPRITES" ,DN, 1 PA
'15 SYS49152 KF
•2rJ IFA=lTHENA=2: LOAD"SS" ,DN, 1 BA
'30 POKE52,60:POKE56,60:CLR CF
·45 GOT0101rpJ IJ
'50 POKES3281,6:POKE34058,0 CB
·55 E=rJ:s=rJ:F=rJ:M=rJ:D$="" AN
•Fh PRINT" [CLEAR] [4"[DOWN]"] "TAR( 5)" [RVS

'11
·12
RV~

.12~

SO
•Dr

ON
'13

ON
·W
'14
'15
'15
'16
I,

'16
I,

'17~

I,
'17
1,3

'W
SON

·185
"]

· 19r)
·2rh
•2FJ

AR]
•22rJ
· 23r)
•2M)
. 25rJ
•'26r)
· 27rJ
, 2Ar)
772

· 3ri)
·42rJ

SON
. 43rJ

"
·4MJ
·45')
•46rJ
:PRI

•47rJ
•48rJ
· 49rJ
· sri)
'SIrJ
·S2rJ
· S3rJ
EK(3

· 67r)



51 ON][ GREEN][ 27"*"]" EB
'lfJ5 PRINTTAB(5)"[RVSON]*[WHITE][7" "]SEL

EA ECT LEVEL[6" "][GREEN]*" NJ
HD 'IFJ PRINTTAB(5)"[RVSON][27"*"]" OP
HN ·12(J PRINT"[DOWN][DOWN][YELLOW]"TAB(l3)"[

RVSON]l[RVSOFF] BEGINNER" PH
KE ' ·125 PRINT"[DOWN][DOI.rN][CYAN]"TAB(l3)"[RV
or SON]2[RVSOFF] SKILLED" BO
CN .l3(J PRINT" [DOWN][ DOWN][ c 3] "TAB(l3)" [RVS

ON]3[RVSOFF] ADVANCED" HH
CP '135 PRINT"[DOWN][DOWN][c 6]"TAB(l3)"[RVS
DI ON ]4[ RVSOFF] NEUROTIC" EC
HM ·14fJ TI$="[6"rJ"]":A$="" HA
AG '145 GETA$:IFVAL(A$»0ANDVAL(A$)<5THENI60MO
DO 'lYJ IFVAL(TI$»3(JTHEN45 HK

'155 GOT0145 CM
GO '160 IFVAL(A$)=lTHENPOKE33083,50:POKE3438
JJ l,l:POKE36539,40:A=50 CP
NH '165 IFVAL(A$)=2THENPOKE33083,40:POKE3438

1,2:POKE36539,30:A=100 JA
IC '170 IFVAL(A$)=3THENPOKE33083,25:POKE3438
IN 1,3:POKE36539,20:A=150 KH

'175 IFVAL(A$)=4THENPOKE33083,20:POKE3438
BA 1,3:POKE36539,15:A=2(J(J FP
GM ·18(J PRINT"[CLEAR][S"[DOWN]"j"TAB(l2)"[RV
MI SON][CYAN] STAR STRIKE" AO

·185 PRINTfAB(l2)"[RVSON][3" "jPIIASE 1[3"
BA "]" MC

·190 GOSUB17000 IN
IJ '200 FORX=37692T037919:POKEX,0:NEXT IK
EM ·2FJ POKE37721 ,2(J: POKE37894 , 15:PRINT"[CLE

AR]" HI
KF ·22(J GOSUB15(HJ JH
13K ·230 SYS32768 KO
CG ·240 FORX=lT01000:NEXT OK

'2~0 POKE53269,0 PL
GM ·<60 GOSUB160(ftJ IK
BF '27(J [FPEEK(377(J2»(JTHEND$="1" :GOSUB19(#J fro
PH ·280 E=PEEK(37719):F=PEEK(37913):S=PEEK(3

7721) BO
DA '300 IFVAL(D$)=ITHEN900 DH
DP ·42(J PRINT" [CLF:AR][ 5" [DOWN]" j "TAB(l2)" [RV

SON][CYAN] STAR STRIKE" AO
·43(J PRINTTAB(l2)"[RVSON][3" "jPIIASE H
" MA

·440 GOSUB17000 IN
·450 FORX=37692T037919:POKEX,0:NEXT IK

E .460 POKE37721,S:POKE37894,20:POKE37734,1
: PRINT" [CLEAR]" BN

AG .47(J GOSUB1 Y)fj(J JH
PA .480 SYS32768 KO
KF .490 FORX=lT01000:NEXT OK
BA .500 POKE53269,0 PL
CF ·510 GOSUB160(IJ IK
1J . 52(J IFPEEK( 377(J2) >(JTHEND$="l": GOSUB19()fj(J MD
CB '530 E=E+PEEK(37719):F=F+PEEK(37913):S=PE
AN EK(37721) LN

8 '67(J IFVAL(D$)=lTHEN9()fj DH

·675 IFVAL(A$)=lTHENPOKE34381,2 JE
'676 IFVAL(A$)=2THENPOKE34381,3 JG
·677 IFVAL(A$)=3THENPOKE34381,4:POKE34058
,I MO

·678 IFVAL(A$)=4THENPOKE34381,5:POKE34058
,2 KP

·68(J PRINT" [CLEAR] [5" [DOWN]"] "TAB( 12)" [RV
SON][CYAN] STAR STRIKE" AO

·69(J PRINTTAB(l2)"[RVSON] PHASE [3"1"]
" PI

'700 GOSUB17rftJ0 IN
'710 FORX=37692T037919:POKEX,0:NEXT IK
•72(J POKE37725, 1:POKE37721 ,S: PRINT" [CLEAR

]" LA
'730 GOSUB15(ftJ0 JH
·740 SYS32768 KO
·7YJ SYS36377 KI
'760 FORX=lT01000:NEXT OK
·770 POKE53269,0 PL
·780 POKE54276,0:POKE54290,0:POKE54283,0 PN
·790 GOSUB16000 IK
'800 IFPEEK(37910)=(JTHENGOSUB19000 JO
'805 IFPEEK(37910»0THENGOSUB210(ftJ MK
'900 POKE53281,6:POKE53280,2 DD
•97(J PRINT" [CLEAR] [DOWN] "TAB( 11)" [RVSON] [
WHITE] STAR STRIKE " MD

'9arJ PRINTTAB(11)"[RVSON][4" "]SCORES[5"
"]" BP

'1fHJ PRINT"[DO\~N][DOWN][WHITE][3""]ALIE
N SHIPS DESTROYED [YELLOW][3"-"]",E FN

'l(J1fJ PRINT"[DOWN][WHITE][4" "]ALIEN FIRE
DESTROYED [YELLOW][3"-"]",F PG

·lfJ2(J PRINT"[DOWN][WHITE] REMAINING SHIEL
o ENERGY [ YELLOW][ 3"-" ] " ,S JD

'1050 T=E*A+S*A+F*A BL
'FJ6(J PRINTTAB(l2)"[DOWN][CYAN]TOTAL SCOR
E" KL

·lrJ65 PRINTTAB(15)"[DOWN][YELLOW]"T DB
·1070 IFM=(JTHEN1110 CA
·1075 T=T+1000 MI
•FJ8(J PRINT"[WHITE][3"[DOWN]" j BONUS FOR

DESTROYING fl0THER SHIP" LE
•FJ9(J PRINTTAB( 12)"[ YELLOW][DOWN] 1[3"(J"]
POINTS" LK

'IF)fj PRINTTAB(5)"[WI-IITE][OOWN]GRAND TOTA
L [YELLOW][4"-"]";T IJ

'1110 IFT>HSTHENHS=T 10
·1120 FORX=lT01rftftftJ:NEXT BO
'1130 GOT045 PP
• l(JFJ(J POKE5328(J, (J: POKE53281, (J: PRINT" [CLE
AR]" AD

'FJ11(J PRINT"[c 7][4" "][4"[c @]"][4" "][
6"[c @]"][16" "][3"[c @]"]" DO

'1(J12(J PRINT"[3" "][s N][3" "][s N][s M]
[s N][5" "][s N][s M][5" "][s N][s M][7

" "][s N] [s N][s M]" EC
'FJ13(J PRINT" [RVSON][WHITE][sEP][4" "][
c *][RVSOFF][c 7][s N] [RVSON][WHITE][sE
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FP
AG
1M

][3" "][RVSOFF](e 7][s N][e @][e @]" MP
'FJ24(J PRINT" [e 7][s N] [RVSONJ[WHITE][
sEP] [RVSOFF](e 7][s N][3" "J[RVSON](I~H

ITE] [RVSOFF][e 7] [e G] [RVSON][WHITE]
[RVSOFF]"; 1B

'FJ245 PRINT"[e *J[RVSON] [e *](RVSOFF][e
7][s N][e G][RVSON][WHITE] [RVSOFF] [e

7][e G][RVSON][WHITE] [RVSOFF][e *][RVS
ON][e *](RVSOFF] [e 7][s M] [RVSON][WHIT
E] [RVSOFFJ[e 7](s N][e T] [s N][e G]"; HB

• UJ2srJ PRINT"[DOlm][Up] [WHITE][e *][RVSO
N][ 4" "][ RVSOFF J[ sEP][ 4" "]( RVSON] [RVS
OFF][e 7][s N] [RVSON] [WHITE] [RVSOFF]
[e 7][s N]"; KA

• FJ255 PRINT" [RVSON J[WHITE] [RVSOFF]( e 7
J[ s N] [ RVSON ](IYHITE ] [ RVSOFF][ e 7][ s N]

(RVSON] [WHITE] [RVSOFF][e 7][s N][WHIT
E][ e * ][RVSON][ e *][ RVSOFF][ e 7][s N] [R
VSON ][WHITE][ 5" "][ RVSOFF][ e 7][ s N]" CA

• rrJ26() PRINT" [DO,IN] "TAB( 19)" [YELLOW] BY": P
RINTTAB(l6)"BOB EATON" ED

'I(J265 PRINTTAB(12)"[DOWN][\YHITE]HI C;CORE
[3" "]";HS JO

·FJ27(J PRINT"(DOWN][YELLOW][3" "]PRESS A
KEY OR FIRE TO CONTINUE[HONE]" HF

'10280 POKE198,O:SYS35478 lM
'10300 GOT050 PO
·15000 POKE56578,PEEK(56578)OR3 BN
·lsrJUJ POKE56576,(PEEK(56576)AND252)OR2 KG
·15(J2(J POKE53272, PEEK( 53272)OR8 ME
·15030 POKE53265,PEEK(53265)OR32 AI,
·15040 RETURN 1M
·16000 POKE56578,PEEK(56578)OR3 BN

IC '16010 POKE56576,(PEEK(56576)AND252)OR3 KF
'16020 POKE53272,21:POKE53265,27 ID
'16(J3(J RETURN 1M
• 17()fj(J POKE53281, 6: PRINT" [3" [DO\m ]" ]"TAS(
12)"[WHITE] GET READY ! " GC

• 17(Jl(J PRI~T" [3" [DOW~]" ]"TAS( 8)" [YELLOW] P
RESS FIRE TO CONTINUE EF

·17020 POKE198,O:SYS35478 1M
'17030 RETURN 1M
'19(#J POKE5328J. ,rJ: PRINT" (CLEAR][ 1()"[ DO\m
]"][YELLO\~]"TAB(6)"YOU HAVE BEEN DE. TROY
EO[3"!"]" HM

·19010 FORX=lT04(flflJ:~EXT NP
'19020 RETURN 1M
·2[(flfl) POKE53281,6:POKE53280,2 00
•ZUJUJ PRINT" [CLEAR] [\YHITE] [6" [DOlm]" ]"TA
B(l() "CONGRArULATIONS [3"!" ]" DO

·21(JJ(J PRINT"[5"[DOWN]" j"TAB(5)"YOU HAVE
CONPLETED YOUR MISSION." :M=l

·21040 FORX=lT05000:~EXT

•2UJ5(J RETURN

PJ[6" "J[e '~J[RVSOFFJ[e 7J[s NJ[4" "J[RV
SON][WHITE][sEP][e *][RVSOFF][e 7] [s M]
[5" "J[RVSONJ[WHITEJ[sEPJ[3" "J[e *J[RVS
OFFJ[e 7J[s NJ[e G]" MN

•FJ14(J PRINT" [RVSONJ[WHITE] [RVSOFF][ e
7][s N] [s N][s MJ[4" "][RVSON](IYH1TE]

[RVSOFFJ[e 7] [e G][5" "J[RVSON][WHITE
J[sEP] [e *][RVSOFF][e 7] [s M][4" "][R
VSON] [WHITE] [RVSOFF][sEP] [e *][RVSON]
[RVSOFF][ e 7][ s N]" FE

'FJ15(J PRINT" [WHITEJ[e *J[RVSON][4" "][
e *J[RVSOFFJ[ e 7][ s N][ e G][3" "][ RVSON]
[WHITE] [RVSOFFJ[e 7] [e GJ[4" "J[RVSON
][WHITE][sEP] [RVSOFF][sEP][e *][RVSON]
[e *J[ RVSOFF][ e 7] [s MJ[ 3" "][ RVSONJ[WH
ITEJ[4" "][RVSOFFJ[sEP][e 7J[s M]" MC

'1(J16(J PRINT" [s N] [RVSON][WHITE][sEP]
[RVSOFF][e 7][s N][4" "][RVSON][WHITE]
[RVSOFF][e 7] [e G][3" "J[RVSON][WHITE

J[sEP][6" "][e *][RVSOFFJ[e 7] [s M] [R
VSON] [WHITE] [RVSOFF][e *][RVSON] [e *1
[RVSOFF][e 7J[s NJ[e G]" IN

·1(J17(J PRINT" [IYHITEJ[ e *][RVSONJ[ 4" "J[
RVSOFF][sEP][5" "][RVSON] [RVSOFF][e 7]
[s N][ 3" "J[ RVSON ](IYHITE][ sEP] [RVSOFF][
sEP](4" "][e *][RVSON] [e *][RVSOFF](e 7
][s N] [RVSON] [WHITE] [RVSOFF][e 7][s
N](RVSON][WHITE] [RVSOFF](e 7](s N]" MN

'1(J19(J PRINT"[00WN](3" "][e 7][4"[e @]"][
3" "][6"[e @]"] [3"[e @]"J[3" "][e @]
[e @][e @] [e @] [5"[e @]"]" FH

'FJ2(JfJ PRINT" [s N][3" "][s N][s M] [s N
][5" "][s N](e G][s N] [s N][s M] [s N]
[s N][e G][s N] [s N](e G][s N][s N] [s
N][4" "][s N][e G]"

'I(J2FJ PRINT" (UP][WHITE](RVSON](sEP](4"
"][e *][e 7][RVSOFF][s N] (RVSON](IYHITE]
(6" "][ RVSOFF]( e 7][s N]( RVSON ][WHITE][s
EP][3" "][e *][RVSOFF](e 7J[s N][e GJ[RV
SON] (WHITE] [RVSOFF][e 7] [e G](RVSON][W
HITE] [RVSOFF][e 7] (RVSON] [WHITE] [sEP]
[RVSOFF][sEP] [RVSON][5" "J[RVSOFF][e 7
][s N]" KE

• UJ22(J PRI T" [RVSONJ[WHITE] [RVSOFFJ[e
7][s N] [s N][s MJ[3" "][RVSON](IYHITE]

[RVSOFF] [e 7][e G] [RVSON] [WHITE] [RVS
OFF](sEP] [e *][RVSON] [RVSOFF][e 7][s N
] [RVSON][WHITE] [RVSOFF] [e 7][e G](RVS
ON][WHITE] [sEP][RVSOFF][sEP][e 7][e G]

[RVSON][WHITE] [RVSOFF] [e 7][s NJ[e
G]" BB

• FJ230 PRINT" [WlIITE J[ e * J[ RVSON][ 4" "J[ e
*][RVSOFF][e 7][s N][e G] [RVSON][WHIT

E] [RVSOFF] [e 7][ e G] (RVSON ][WHITE]( 4
" "][RVSOFF][sEPJ[e 7][s M] [RVSON](IYHIT
E] [RVSOFF](e 7] [e G](RVSON](WHITE][3"
"J[ RVSOFF][ e 7J[ s N][ s M] [RVSON ](I~IUTE



Beginning address in hex: COOO C19() : 4B 60 B6 DB 20 49 24 92 ()9
HP Ending address in hex: C43C C198: 49 24 92 49 25 49 24 92 ()7

C1M): 49 6C 96 DB 60 () 2 () 2 (12 3CSPRITES C1A8: () 2 () 2 (12 () 5 82 16 86 5A 20
C1B(): 86 () 1 6A ()6 ()5 A8 16 16 82

IB C1B8: A5 5A 16 95 6A 55 55 6B E4
C1C() : 70 AA AI" 70 AA AI" 70 AA 98
C1C8: AI" 55 55 6B 55 ()A 14 ()A ()C

01()(1 : A9 ()() 85 FB 80 ()() CA 80 11 C1O(): ()2 If) If) If) Ifl If) If) If) 43
C()()S: () 1 CA A8 A9 57 85 FC A9 A9 C108: 1"1" (11 1"1" 1() If) If) If) If) 2A
C() If) : ()() 91 FB C8 0) ()() Dr) 1"7 EF ClEf): If) If) IS () 7 99 E() (17 66 ()S
C()18: E6 FC A5 FC C9 61 Dr) EF 8A C1ES: E() (13 A5 0) (Jl E7 8() FF 9C
C()2(): A9 S5 S5 FB A9 A5 85 1"0 A3 C1F(): 66 42 C3 (J1 66 8() (12 1"1" 47

l C()28 : A9 ()(I 85 A5 A9 C() 85 FC E9 CIF8: 4f) ()5 C3 A() ()7 81 E() ()7 13
KA C()3(): A9 C1 85 FE A9 57 85 A6 40 C2()(): E() f)6 6() 18 () 1 99 8() () 1 7B

C(138 : A() ()() A2 ()() Bl FB 80 ()2 B8 C2()S: E7 S() 1"1" 3C 66 66 3C OB 91
0)4f) : CA 29 8() 1"(1 ()3 2() 7A C() ()4 C21(): () 1 C3 S() f)1 81 8() 18 5A CA
C(148: E6 A5 Dr) (12 E6 A6 E() () 7 10 C21S: 3C 18 18 24 42 24 18 18 31"
C(15() : F() () A (IE ()2 CA E8 AD ()2 BE C22() : 24 18 18 IS 18 1() ()4 16 CE

CA C() 58 : CA 4C 41 C() E6 FB D() ()2 27 C228: ()4 71" 14 () 1 56 8() 14 71" 2B
C()6(): E6 FC AO () 1 CA Ff) () 7 AD 63 C23() : 56 () 5 55 A() ()F 1"1" F() ()5 86

EO C()68 : ()() CA C9 IF F() () B EE ()() ()7 C238: 55 A() 56 71" () 1 55 8() 15 EF
0)7() : CA D() C7 EE () 1 CA 4C 3A 15 C24f) : 55 68 31" 1"1" FC 15 55 68 ()o

JO Cf)78: C() 6() B1 1"0 91 A5 E6 1"0 65 C248: () 1 55 8f) 71" 18 FF IS 18 E6
C()8() : D() () 2 E6 FE 6() 24 92 5B AB C25(): 1"1" ()8 ()4 ()S lC 1C 1"1" ()4 A(I

HI" C()88 : 71" 1"1" FF FE 02 () 1 24 92 91 C258: (IA 14 (12 1C 3E 3E 1C 1"1" 20
[M C()9() : 4() 7() 12 49 24 ()() 21" F[" EF C26() : ()8 If) ()4 1() ()4 f)1 24 (11 B6
PO C()98 : 49 21" PP B4 ()() ()() ()() BP 85 C268: 3E 71" 71" 7P 3E () 2 ()8 ()4 71
BN C()A(): 49 24 BP ()() ()() ()() ()() () 2 CF C27(): 08 ()2 ()8 () 2 14 20 ()4 49 ()6
KG C()A8: 49 24 8() ()() ()() ()() ()(I () () 96 C278: () 2 8() 80 3E PI" 8() () 1 1"1" 3B
HE C()B(): ()9 24 ()O ()() () r) ()() ()() ()() DO C28() : C() () 1 FP C() (11 PI" C(I 1"1" C4
AL C()B8 : () 1 2() ()() ()() ()() ()() ()() ()() 09 C288: 8() 3E ()8 2() () 2 ()8 () 2 20 9B
1M O)C() : () 1 2() ()() ()() () () ()O ()() ()() E1 C29(): 14 ()8 22 9() 8() ()4 81 4() A5
BN C()CS: ()() 2(I ()() () () ()() ()() ()() ()() E8 C298: () 2 71" ()5 FP Dr) ()3 FF E() 03
KF C(ID(): ()9 2() () () ()() () 1 ()() ()() () () FA C2AO: ()3 1"1" E() () 3 FP E() ()3 1"1" 6B
10 0) OS: () B A() ()() () () () 1 ()() ()() ()() 85 C2A8: E() ()3 PI" E() ()1 1"1" 0) 71" AE
1M C()E(I: 5P 1"4 () (I ()() () 1 (I() ()() () () 36 C2B() : 5E 2A 55 5C 8() 76 8() 3D 91"

( 0) E8 : FF FE ()(I () () (J1 ()() ()() ()() E8 C2B8: PC If) () 1 F1 ()2 91" ()3 1"0 5B
GC O)F(): () 1 ()() (I () ()() () 1 ()() ()() ()() 1"2 C2Cf): ()2 1"6 8(1 () 7 BC 8() 14 EA 70

0)1"8 : () 1 2() ()() ()() () 1 (I() ()4 If) 21" C2C8: 9 () ()4 1"1" 8() ()3 6C () 1 8() CE
EF Cl ()(): 41 2(1 ()() (I () () 1 () 1 ()() 82 E5 C20() : ()4 ()4 1"1" If) ()2 FE C(I ()9 B3
1)1 CIf)8 : 49 24 ()(I () () () 1 (18 2() 9() 21" C208: ()9 2() (13 FB E(I ()3 91" 2(1 A4
1M C1If) : 49 24 92 4() ()() 49 ()4 92 3() C2 E(): ()7 FF 2() () 3 1"7 E() (17 BE A9

C1l8: 49 24 03 FF B4 49 24 92 (IE C2E8: B() 9C EF 04 ()4 FF F() ()3 1"2
C12(1: 40 3D 1"1" FF 1"4 ()() ()() ()() 91" C2F(): 6C 08 ()5 94 08 () 0 95 PE 4A

HM C128: 49 36 8() (I() () 1 ()() ()(I 86 AI" C2F8: 11 4() 1"1" (11 If) 2() 2() (IS A3
NP CIV): DB 1"1" 1"6 CO (J1 () 1 (J1 1"1" C6 C3()(): 9C (11 BF A() 12 E9 B8 ()3 B5
1M C138: PI" FF FP CA SI P3 71" FF 1"7 C3()8 : PB E() 21" IF 6() () B PB F5 9()
DO C14 () : 1"1" ~' P FF EF AI" P3 FF ED CI C3If) : ()B 8B 78 31" 45 2A 37 51 56

A C148: B6 DB 6P PI" EF E8 C8 4C 38 C318: 1"(1 ()O 84 B() 9E 51 B4 10 ()O
DO C1 'i(): 13 8(1 E8 93 C7 4f) C(I ()C 35 C3 2() : 85 F() IF 6C B8 ()5 B7 1"9 91

C158 : ()() ()() 28 ()O 57 2() ()() 4 () 3B C328: 81" DE B4 FF E() II C6 C4 C8
FP CI6(1: ()() ()() (I () 8() ()9 92 49 36 PB C33() : FC 42 ()8 44 PI" () 1 If) 2() EC
AG C168: OF 1"1" 1"1" FE 08 ()() (Jl 1"1" 21 C338: 2(I 28 9C ()2 .f)1 A2 21 12 1"5
1M Cl 7(1: E3 ["I" C(I ()() () 1 or) ()(I () () 16 C34f) : 49 38 43 1 B E() 2£ 2() 2A 79

Cl78: 1C () (I () () ()() (J1 ()() or) () () 95 C348: 14 ()A 18 BA ()A 34 If) If) 97
C18(): IC 2() ()() () () (11 ()() ()() ()() BO C35(): 31 If) 34 If) 30 5() 18 ()4 72
C188: IC () () () () ()() () 1 49 24 92 A5 C358: ()1 09 AA (}2 B4 () 1 FC 6() P2

AHOYI 93



C36r): 11 C6 C4 r)4 FC r)2 28 4 r) 68 8r)Br): 37 2r) 41 39 2r) 37 38 2r) 32
C368: FF r)4 r)6 I(; 4() r)9 2() 8r; 6C 8r)B8: 38 44 2r) 46 39 2r) 34 37 6r)
C37 r): r) 1 r)9 2r) 4r) 8r) 04 rJ! 8r) Er) 8()cr) : 2r) 38 3r) 39 38 3A 2r) 38 40
C378: r) 1 2r) If) r)4 2r) r)8 44 12 2C 8r)C8 : 44 2r) 46 38 2r) 34 37 2r) 57
C38(): 2r) 21 18 FF 41 r)8 8r) r)8 AB 8r) Dr) : 41 39 2r) 37 38 2r) 38 44 77
C388: 8r) 2r) r) 1 2r) r) 1 44 If) FF 9F 8r)D8 : 2r) 46 39 2r) 34 37 34 37 6F
C39 r) : r) 1 r) 1 8r) 8r) FF 8r) 8 r; 8r) 15 8r) Er) : 37 34 34 38 3r) 39 38 3A 94
C398: 8r) 8r) 8r) 82 5r) 92 94 92 A6 8r)E8 : 2r; 38 44 2r) 46 38 2r) 34 78
C3Ar): AS 9r) A9 4r) 94 2A 5r) AS 75 8r) fr) : 37 2r) 41 39 2r) 37 38 2r) 72
C3A8: SA 94 A9 56 94 E9 55 55 cr) 8r)F8 : 38 44 2r) 46 39 2r) 38 3 r) 90
C3 Br) : FA AA 70 FA AA 70 FA AA 9C 81 r)r) : 39 38 3A 2r) 38 44 2r) 46 AE
C3B8 : 70 E9 55 55 Ar) 55 Ar) 14 75 8lf)8 : 38 2r) 34 37 2r) 41 39 2r) 86
C3cr) : 8r) IF FF F8 3F FF FC 7F 15 81 if): 37 38 2() 38 44 2r) 46 39 BB
C3C8: FF FE FF FF FF FF FF FF C7 8118 : 46 39 39 46 46 38 3r) 39 FE
C3 Dr): 7F EF FE 3F FF FC IF FF 9A 812r) : 38 3A 2r) 38 44 2r) 46 38 CD
C3D8: F8 AA 92 49 24 r)9 49 24 F2 8128: 2r) 34 37 2r) 41 39 2r) 37 AS
C3Er): 92 I(; 55 24 92 49 FE 1r) E7 813 r) : 38 2r) 38 44 2r) 38 3r) 39 C6
C3E8: I() 1r) I() 28 48 88 88 88 23 8138: 38 3A 2r) 38 44 2r) 46 38 E5
C3 Fr): 9r; r) 1 If) r)2 r)8 r)4 r)4 r)4 A8 814 r): 2r) 34 37 2r) 41 39 2r) 37 BD
C3F8: r) 2 r)4 r) 2 r)2 r)4 r) 1 r)8 r) 1 11 8148: 38 2r) 38 44 38 44 44 38 16
C4r)r) : r)8 r) 1 r)4 82 r) 1 r; 1 r) 1 if) A2 815 r): 38 38 3f) 39 38 3A 2r) 38 F4
C4 r)8 : 1r) 3r) 48 84 42 22 14 r)8 95 8158: 44 2r) 46 38 2r) 34 37 2r) E6
C4lf) : If) 2r) 5r) 48 24 42 84 48 riC 816r) : 41 39 2r) 37 38 2r) 38 3f) F2
C418: 84 88 5r) 28 55 I() If) 3r) 43 8168: 39 38 3A 2r) 38 44 2r) 46 17
C42 r) : 48 48 28 18 14 22 42 84 ED 817r): 38 2() 34 37 2r) 41 39 2r) EE
C428: rJ! r)8 r) 1 I() 9r) 88 rJ! r)4 6r) 8178: 37 38 37 38 38 37 37 38 36
C43r) : r)2 02 r)4 r) 1 r)4 r) 2 r) 2 r) 2 43 818r) : 3r) 39 38 3A 2r) 38 44 2r) 19
C438: r) 1 rJl F6 FF r) r) 31 8188: 46 38 2r) 34 37 2r; 41 39 20

819r): 2r) 38 3r) 39 38 3A 2r) 38 10
8198: 44 2r) 46 38 2r) 34 37 2r) 27
81 Ar): 41 39 41 39 39 41 41 38 89

aegiMing addre•• in hex: 8000 81A8: 3 r) 39 38 3A 2r) 38 44 2r) 41
Ending addre•• in hex: 9216 81 Br) : 46 38 2r) 34 37 2r) 38 3 r) 43

55
81B8: 39 38 3A 2r) 38 44 2r) 46 67
81 cr): 38 2r) 34 37 34 37 37 34 5B
81C8: 34 38 3r) 39 38 3A 2r) 38 69

8r)r;r) : A9 2F 80 18 04 A9 r) 1 80 8B 81 Dr) : 44 2r) 46 38 2r) 38 3r; 39 75
8r)r)8: 76 93 80 7F 93 80 77 93 4B 8108: 38 3A 2r) 38 44 2r) 46 38 86
8r) if) : 80 83 93 A9 64 80 72 93 56 81 Er) : 46 38 38 46 46 38 3r) 39 C5
8r)18: 80 74 93 80 7E 93 A9 C8 IlF 81E8: 38 3A 2r) 38 44 2 (J 38 3r) sr)
8r)2 r): 80 81 93 A9 r)r) 80 I() Dr) DA 81 Fr): 39 38 3A 2r) 38 44 38 44 85
8r)28 : 80 17 Dr) A9 12 80 r)8 04 C3 81F8: 44 38 38 38 3r) 39 38 3A Cl
8r;3r) : A9 FA 80 riD 04 80 14 04 BA 82r)r) : 2r) 38 J() 39 38 38 38 3r) 9A
8r)38 : 80 r)6 04 A9 F2 80 17 04 86 82r)8: 39 39 38 3r) 3f) 38 38 38 BB
8r)4r) : A9 AC 80 r)4 Dr) A9 B8 80 E8 82lf) : 3r) 39 3r; 3A 2r) 44 3r) 2r) 98
8r)48 : r)2 Dr) A9 88 80 r)r) Dr) A9 55 8218: 41 39 2r) 35 44 2r) 38 44 C8
8r;5r): 8r) 80 r) 5 Dr) A9 E6 80 r) 1 53 82 2r): 2r) 46 41 2r) 34 37 2r) 41 B4
8r)58: Dr) 80 r)3 Dr) A9 r)3 80 10 E1 8228: 39 2r) 35 43 2r) 33 45 33 C5
8r)6 r) : Dr) AD lC Dr) r)9 C3 80 lC 42 823 r): 45 45 33 33 38 J() 39 3r) F2
8r)68 : Dr) A9 r) 7 80 27 Dr) 80 28 25 8238: 3A 2r) 44 3r) 2r) 41 39 2r) Cl
8r;7 r): Dr) 80 29 Dr) 80 20 Dr) 80 El 824 r) : 35 44 2r) 38 44 2r) 46 41 PO
8r)78: 2E Dr) A9 r)6 80 25 Dr) A9 54 8248: 2r; 34 37 2r) 41 39 2r) 35 C3
8r)8 r) : r)r; 80 26 Dr) A9 r) 1 80 2A 67 825r): 43 2r) 38 3r) 39 3r) 3A 2r) OF
8r)88 : Dr) A9 r)8 80 2B Dr) 80 2C 4E 8258: 44 )() 2r) 41 39 2r) 35 44 r; 1
8r)9 r) : Dr) A9 50 80 FA 47 A9 5C 3E 826 r) : 2r) 38 44 2r) 46 41 2r) 34 F8
8r)98 : 80 F8 47 A9 78 80 F9 47 57 8268: 37 2r) 41 39 2r) 35 43 35 r)8
8r)Ar): 37 35 35 38 3r) 39 38 3A 56 82 7r): 43 43 35 35 38 3r) 39 3r) 33
8()A8: 2r) 38 44 2r) 46 38 2r) 34 38 8278: 3A 2r) 44 3 r) 2r) 41 39 2r) r) 2

94 AHOYI



828(j: 35 44 2(j 38 44 2(j 46 41 3E 84 5(j : 33 39 2(J 34 31 2(J 33 39 CE
8288: 2(j 34 37 2(j 41 39 2(J 38 (J7 8458: 2(j 33 39 2(j 34 31 2(J 34 BE
82 9(J: 3(J 39 3(J 3A 2(j 44 3(J 2(j 19 84 6(j : 31 2(j 33 38 2(J 33 3(J 2(j crJ
8298: 41 39 2(J 35 44 2(J 38 44 49 8468: 38 33 37 3(J 3A 2(J 33 39 (j2
82A(J: 2(J 46 41 2(J 34 37 2(J 41 35 84 7(J: 2(J 34 31 2(J 33 39 2(J 33 D5
82A8: 39 41 39 39 41 41 38 3(J 8(J 8478: 39 2(J 34 31 2(j 34 31 2(J DC
82 B(j: 39 3(J 3A 2(j 44 3(J 2(J 41 4A 848(J: 33 38 2(J 33 3(J 33 3(j 3(j (J3
82B8: 39 2(J 35 44 2(J 38 44 2(J 48 8488: 33 33 38 33 37 3(J 3A 2(J lC
82C(J: 46 41 2(J 34 37 2(J 38 3(J 5C 84 9(J: 33 39 2(j 34 31 2(J 33 39 (J F
82C8: 39 3(J 3A 2(j 44 3(J 2(J 41 62 8498: 2(J 33 39 2(J 34 31 2(j 34 FE
82 D(J: 39 2(J 35 44 2(J 38 44 2(J 6 (J 84A(j: 31 2(j 33 38 2(j 38 33 37 2(j
82D8: 46 41 2(j 34 37 34 37 37 8E 84A8: 3(j 3A 2(j 33 39 2(j 34 31 25
82 E(j : 34 34 38 3(J 39 JrJ 3A 2(j 75 84 B(J: 2(j 33 39 2(j 33 39 2(j 34 IE
82E8: 44 3(j 2(j 41 39 2(j 35 44 91 84B8 : 31 2(J 34 31 2(j 33 38 33 2E
82F(j: 2(j 38 44 2(J 46 41 2(J 38 8D 84crj: 38 38 33 33 38 33 37 3(j 6A
82F8: 3 (j 39 3(j 3A 2(j 44 3(J 2(j 81 84C8: 3A 2(j 33 39 2(J 34 31 2(j 35
8JrJ(j: 41 39 2(j 35 44 2(j 38 44 B(J 84 D(J: 33 39 2(j 33 39 Uj 34 31 4F
8 3(j8: 2(j 46 41 46 41 41 46 46 (j5 84D8: 2(J 34 31 2(j 38 33 37 3(J 51
831 (J : 38 3 (j 39 3(J 3A 2(j 44 3(j B(j 84 E(j: 3A 2(j 33 39 2(j 34 31 2(J 4D
8318: 2(J 41 39 2(j 35 44 2(j 38 A4 84E8: 33 39 2(j 33 39 2(j 34 31 67
832(j: 44 2(J 38 3(j 39 3(j 3A 2(j B(j 84 F(j : 2(j 34 31 34 31 31 34 34 75
8328: 44 3(J 2(j 41 39 2(j 35 44 D(j 84F8: 38 33 37 3 (j 3A 2(j 33 39 92
833(j: 2(J 38 44 38 44 44 38 38 FD 85(J(j: 2() 34 31 2(j 33 39 2(j 33 65
8338: 38 3(j 39 J() 3A 2(J 44 3(J D8 8 5(j8: 39 2(j 34 31 2(j 38 33 37 89
834(j: 2(J 41 39 2(J 35 44 2(j 38 CC 85IfJ: 3(j 3A 2(J 33 39 2(J 34 31 8C
8348: 3(J 39 3(j 3A 2(j 44 3(J 2rJ D(j 8518: 2(J 33 39 2(J 33 39 2(j 34 85
835(): 41 39 2(J 35 44 35 44 44 22 852(j: 31 34 31 31 34 34 38 33 BB
8358: 35 35 38 3(J 39 3(J 3A 2(j EE 8528: 37 3 (j 3A 2(j 33 39 2(j 34 AA
836(j: 44 3(j 20 41 39 2(j 38 3(j 'in 853(j: 31 2(j 33 39 2(J 33 39 2(J 9A
8368: 39 3(j 3A 2(j 44 3(j 2(J 41 (J 2 8538: 38 33 37 3(j 3A 2(j 33 39 Dl
837(J: 39 41 39 39 41 41 38 3(j 48 85Mj: 2(j 34 31 2(J 33 39 2(j 33 A5
8378: 39 3 (J 3A 2(j 44 33 37 38 23 8548 : 39 33 39 39 33 33 38 33 F8
838(j: 3A 2(j 33 39 2(J 33 3(J 2(j EA 855(j: 37 3(j 3A 2(j 33 39 2(j 34 D2
8388: 33 41 2(j 32 3(J 2(J 34 34 (J8 8558: 31 2(J 33 39 2(J 38 33 37 D8
83 9(j: 34 34 34 34 34 38 33 37 38 856(j: 30 3A 2(j 33 39 2(j 34 31 DC
8398: 38 3A 2(j 33 39 2(j 33 3(J IB 8568: 2(j 33 39 33 39 39 33 33 (Jl
83 A(J : 2(J 33 41 2(j 32 3(J 2(j 38 IfJ 85 7(J: 38 33 37 3(J 3A 2(j 33 39 (jA
83A8: 33 37 38 3A 2(j 33 39 2(j 32 8578: 2(j 34 31 2(j 38 33 37 3(j F(j
83 B(j: 33 3(j 2(j 33 41 2(j 32 3(j 2B 858(j: 3A 2(j 33 39 2(J 34 31 34 (j 1
83B8: 32 3(j 3(j 32 32 38 33 37 52 8588: 31 31 34 34 38 33 37 3(j 26
83C(j: 38 3A 2(J 33 39 2(J 33 3() 43 859(j: 3A 2(J 33 39 2(J 38 33 37 lA
83C8: 2(j 33 41 2(J 38 33 37 38 58 8598: 3(j 3A 2(j 33 39 33 39 39 35
83 D(J: 3A 2(j 33 39 2(J 33 3(J 2(j 3B 85A(J: 33 33 38 33 37 3(j 3A 2(j 34
83D8: 33 41 33 41 41 33 33 38 Al 85A8: 38 33 37 3(J 3(j 38 33 37 4E
83 E(j : 33 37 38 3A 2(J 33 39 2(J 6A 85 B(j : 37 38 33 33 38 38 38 33 62
83E8: 33 3(j 2(j 38 33 37 38 3A 81 85B8: 36 38 3A 2(J 33 39 2(j 33 41
83 F(j : 2(j 33 39 2(j 33 3(j 33 3 (j 64 85C(j: 3(j 2(j 33 41 2(j 32 3(J 2(j 28
83F8: 3(J 33 33 38 33 37 38 3A A4 85C8: 34 34 2(j 33 3(j 2() 32 3(J 37
8MJ(J: 2(J 33 39 2(j 38 33 37 38 87 85D(j: 2(j 34 31 2(J 3(j 32 3(j 32 3B
84 (j8 : 3A 2(j 33 39 33 39 39 33 A7 85D8: 32 3(j 3(j 38 33 36 38 3A 7F
84IfJ: 33 38 33 37 38 3A 2(j 38 B(j 85 E(j : 2(j 33 39 2(J 33 3(j 2(J 33 44
8418: 33 37 38 38 38 33 37 37 CC 85E8 : 41 2(j 32 3(J 2(j 34 34 2(j 55
842(J: 38 33 33 38 38 38 33 37 Dl 85 r(j : 33 3(J 2(j 32 3(j 2(j 34 31 5C
8428: 3(j 3A 2(J 33 39 2(j 34 31 A4 85F8 : 2(j 38 33 36 38 3A 2(j 33 8(j
843(J: 2(J 33 39 2(J 33 39 2(j 34 9D 86(j(J: 39 2(J 33 3(j 2(J 33 41 2(J 71
8438: 31 2(j 34 31 2(j 33 38 2(j 9A 86()8: 32 3(j 2(j 34 34 2(J 33 3(j 76
844(j: 33 3(J 2(j 34 38 34 38 38 D4 86IfJ: 2(j 32 3() 2(j 34 31 34 31 7D
8448: 34 34 38 33 37 3(J 3A 2(J DD 8618: 31 34 34 38 33 36 38 3A C5
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86 2(J : 2(J 33 39 2(J 33 3(J 2(J 33 83 87 F(J : 38 3A 2() 33 34 2(J 33 34 72
8628: 41 2(J 32 3(J 2(J 34 34 2(J 94 87F8: 2(J 32 3(J 2(J 33 33 2() 33 55
863(J: 33 3(J 2(J 32 3(J 2(J 38 33 Al 88(J() : 3(J 2() 32 3(J 2(J 33 32 2(J 58
8638: 36 38 3A 2(J 33 39 2(J 33 C(J 88(J8 : 33 3(1 2(J 38 36 34 38 3A A(J
864(J: 3(J 2 (J 33 41 2(1 32 3(I 2(J A7 88UJ: 2(J 33 34 2(J 33 34 2(1 32 71
8648: 34 34 2(J 33 3(J 2(J 32 3(1 B6 8818: 3(J 2(J 33 33 2(J 33 3(J 2(J 72
8650: 32 3 (J 3(1 32 32 38 33 36 E8 882(1: 32 3(J 2(J 33 32 2(1 33 3(J 8B
8658: 38 38 45 45 38 36 35 3(J 27 8828: 33 3(J 3(J 33 33 38 36 34 C4
866(1 : 3A 2(J 33 32 2(J 33 3 (J 2(J C3 883(J: 38 3A 2(J 33 34 2(J 33 34 B1
8668: 33 3(J 2(J 33 32 2(J 33 32 D6 8838: 2(J 32 3(J 2(J 33 33 2(J 33 94
86 7(J: 2(J 33 38 2(J 33 33 2(J 33 D5 884(J: 3(J 2() 32 3(J 2(J 33 32 2(J 98
8678: 36 2(J 38 36 35 3(J 3A 2(J FC 8848: 38 36 34 38 3A 2(J 33 34 E4
868(J: 33 32 2(J 33 3(J 2(J 33 3(J EC 885(J: 2(J 33 34 2() 32 3(J 2(J 33 AD
8688: 2(J 33 32 2(J 33 32 2(J 33 E6 8858: 33 2(J 33 3(J 2(J 32 3(J 2() B1
869(J: 38 2(J 33 33 2(1 33 36 33 (IC 886(J: 33 32 33 32 32 33 33 38 FB
8698: 36 36 33 33 38 36 35 3(J 3F 8868: 36 34 38 3A 2(J 33 34 2(J EC
86A(J: 3A 2(J 33 32 2(J 33 3(J 2(1 (J4 887(J: 33 34 2(J 32 3(J 2(J 33 33 E(J
86A8: 33 3(J 2(J 33 32 2(J 33 32 17 8878: 2(J 33 30 2(J 32 3(J 2(J 38 D6
86B(J: 2(J 33 38 2(J 33 33 2(J 38 IB 888(J: 36 34 38 3A 2(J 33 34 2(J (J5
86B8: 36 35 3(J 3A 2(J 33 32 2(J 34 8888: 33 34 2(J 32 3() 2(J 33 33 F8
86C(J: 33 3(J 2 (J 33 3(J 2(J 33 32 2D 889(J: 2(J 33 3(1 2(J 32 3() 32 3(J F8
86C8: 2(J 33 32 2(J 33 38 2(I 33 2D 8898: 3(1 32 32 38 36 34 38 3A 42
86D(J: 33 33 33 33 33 33 38 36 72 88A () : 2() 33 34 2() 33 34 2(J 32 (J 2
86D8: 35 3(J 3A 2(J 33 32 2(J 33 51 88A8: 3(J 2() 33 33 2(J 33 'F) 2() (13
86 E() : 3() 2(J 33 3(J 2() 33 32 2() 3A 88 B() : 38 36 34 38 3A 2() 33 34 4 D
86E8: 33 32 2() 33 38 2(J 38 36 68 88B8: 2(J 33 34 2(J 32 3(1 2() 33 16
86F(J: 35 3 (J 3A 2() 33 32 2(J 33 69 88C(J: 33 2(J 33 30 33 3(J 3() 33 3 E
86F8 : 3(J 2(J 33 3() 2(J 33 32 2(J 52 88C8: 33 38 36 34 38 3A 2(J 33 64
87(J(J: 33 32 2(J 33 38 33 38 38 94 88 D(J: 34 2(J 33 34 2(J 32 3(J 2() 2F 1
87(J8: 33 33 38 36 35 3(J 3A 2(J 9C 8808: 33 33 2(J 38 36 34 38 3A 74 1
87UJ: 33 32 2(J 33 3(J 2(J 33 3(J 7C 88 E(J: 2(J 33 34 2(J 33 34 2() 32 42 1
8718 : 2(J 33 32 2(J 33 32 2(J 38 7B 88E8: 3 (J 2 (J 33 33 33 33 33 33 6C 1
872(J: 36 35 3(J 3A 2(J 33 32 2(J 9B 88 FrJ: 33 38 36 34 38 3A 2(J 33 8C 1
8728: 33 3(J 2(J 33 3(J 2(I 33 32 94 88F8: 34 2() 33 34 2(J 32 3(J 2() 57 1
873(J: 2(J 33 32 33 32 32 33 33 B3 89(J(J: 38 36 34 38 3A 2(J 33 34 9C €
8738: 38 36 35 3 (J 3A 2(J 33 32 CB 89(J8 : 2 (J 33 34 2(J 32 3(J 32 3(J 74
874 (J : 2(J 33 3(J 2(J 33 3(J 2(J 33 9A 89UJ: 3(J 32 32 38 36 34 38 3A B9
8748: 32 2(J 38 36 35 3(J 3A 2(J C8 8918: 2(J 33 34 2(J 33 34 2(J 38 7F
875(J: 33 32 2(J 33 3(J 2(J 33 3 (J BC 892(J: 36 34 38 3A 2(J 33 34 2(J A4
8758: 2(J 33 32 33 32 32 33 33 DB 8928: 33 34 33 34 34 33 33 38 C9
87 6(J: 38 36 35 3(J 3A 2(J 33 32 F3 893() : 36 34 38 3A 2() 3A 2() 33 BA
8768: 2(J 33 3(J 2(J 33 3(J 2(J 38 C7 8938: 36 2(1 33 34 2(J 33 38 2(J A1 8

877(J: 36 35 3(J 3A 2(J 33 32 2(J EB 894(J: 33 41 2(J 32 3(J 2(I 38 39 C8 8

8778 : 33 JrJ 2(J 33 3(J 33 3(1 3(J F2 8948: 33 Jrl 3A 2 (I 33 36 2(J 33 C2 8

87 8(J: 33 33 38 36 35 3(J 3A 2(1 1'; 89 5(J: 34 2(J 33 38 2(J 33 41 2(J C4 8

8788: 33 32 2(J 33 3(1 2(J 38 36 FF 8958: 32 3(1 32 3(I 3(1 32 32 38 1'9 8
87 9(J : 35 3(1 3A 2(1 33 32 2(J 33 (J9 896(J: 39 33 3(J 3A 2(J 33 36 2(I E(I 8

8798: 3 (J 33 3(J 3CJ 33 33 38 36 31 8968: 33 34 2(J 33 38 2 (J 33 4 l EF 8

87A(J: 35 3(J 3A 2(J 33 32 2(J 38 IE 897 (J : 2(J 38 39 33 3(J 311 2() 33 F2 8

87A8: 36 35 3(J 3A 2(J 33 32 33 37 8978: 36 2(J 33 34 2(J 33 38 2(J E1 8

87B(J: 32 32 33 33 38 36 35 3(J 4F 898(J: 33 41 33 41 41 33 33 38 49 8

87B8: 3A 2(J 38 36 35 3(1 3 (J 38 4F 8988: 39 33 3(J 3A 2() 33 36 2(I (J9 8

87C(J: 36 35 35 38 36 36 38 38 76 899() : 33 34 2() 33 38 2() 38 39 15 8

87C8: 38 36 34 38 3A 2(J 33 34 65 8998: 33 3 () 3A 2() 33 36 2r) 33 13 8

87 D(J : 2(J 33 34 2(J 32 3() 2() 33 2E 89 A(I: 34 2rl 33 38 33 38 38 33 37 81

87D8: 33 2() 33 3() 2(J 32 3(J 2(J 32 89A8: 33 38 39 33 3() 3A 2 (J 33 3E 81

87E(J: 33 32 2(1 33 3(J 2() 42 36 62 89 B(J: 36 2(I 33 34 2(J 38 39 33 33 81

87E8: 42 36 36 42 42 38 36 34 BE 8988: 3(J 3A 2(J 33 36 2rl 33 34 34 81
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89er) : 33 34 34 33 33 38 39 33 67 8B9 r) : 2r) 33 41 33 41 41 33 33 41
89C8: 3r) 3A 2r) 33 36 2r) 38 39 4E 8B98: 39 31 45 38 3A 2r) 33 38 46
89 Dr): 33 3r) 3A 2r) 33 36 33 36 61 8BAr) : 2() 39 31 45 38 3A 2r) 33 36
89D8: 36 33 33 38 39 33 3() 3A 84 8BA8: 38 33 38 38 33 33 39 31 55
89 Er): 2r) 38 39 33 3() 3 r) 38 39 77 8BBO: 45 38 3A 2() 39 31 45 38 7()
89E8: 33 33 38 39 39 38 38 38 A2 8BB8: 38 39 31 45 45 39 31 31 81
89 pc) : 39 32 38 3A 2() 33 33 2r) 75 8Bcr) : 39 39 39 31 45 3() 3A 20 6D
89P8: 33 34 2rJ 33 33 2r) 33 34 6E 8BC8: 33 41 2r) 32 3() 2r) 33 33 46
8Ar)() : 2() 33 34 2() 33 33 2() 33 61 8BDr) : 2() 33 33 2r) 32 3r) 2() 33 2D
8Ar)8 : 33 2r) 33 38 2r) 43 39 43 A6 8BD8: 39 2() 33 31 2() 34 33 2() 3E
8A 1r): 39 39 43 43 38 39 32 38 E4 8BE() : 36 46 36 46 46 36 36 39 C5
8A18: 3A 2() 33 33 2() 33 34 2() 8() 8BE8: 31 45 3() 3A 2() 33 41 2r) 7E
8A2(): 33 33 2() 33 34 2() 33 34 95 8 BF(): 32 3r) 2() 33 33 2() 33 33 6()
8A28: 2() 33 33 2r) 33 33 2r) 33 88 8BF8: 32 2r) 33 3() 2() 32 Jr) 2() 51
8A3() : 38 2r) 38 39 32 38 3A 2r) BE 8cr)() : 33 33 2r) 33 33 2() 32 3() 6F
8A38: 33 33 2r) 33 34 2() 33 33 AC 8er)8 : 2r) 33 33 33 33 33 33 33 8E
8AM) : 2r) 33 34 2() 33 34 2() 33 A2 8C 1(): 38 42 46 3() 3A 2() 33 32 er)
8A48: 33 2r) 33 33 2r) 33 38 33 crJ 8C18: 2() 33 Jr) 2r) 32 3r) 2() 33 71
8A 5() : 38 38 33 33 38 39 32 38 () 3 8C2r) : 33 2(J 33 33 2r) 32 Jr) 2r) 7C
8A58: 3A 2() 33 33 2r) 33 34 2r) er) 8C28: 38 42 46 3() 3A 2() 33 32 D8
8A6(): 33 33 2() 33 34 2() 33 34 D5 8C3(): 2() 33 3r) 2() 32 3r) 2() 33 89
8A68: 2() 33 33 2r) 33 33 2() 38 CD 8C38: 33 2r) 33 33 2 r) 32 3() 32 A6
8A7(): 39 32 38 3A 2() 33 33 2r) P4 8C4 r): 3(J 3() 32 32 38 42 46 3() F5
8A78: 33 34 2(J 33 33 2() 33 34 ED 8C48: 3A 2() 33 32 2 r) 33 3() 2r) AB
8A8(): 2rJ 33 34 2r) 33 33 2(J 33 El 8C5r) : 32 3() 2() 33 33 2r) 33 33 BF
8A88: 33 33 33 33 33 33 38 39 2D 8C58: 2r) 38 42 46 Jr) 3A 2() 33 F6
8A (): 32 38 3A 2() 33 33 2r) 33 r)F 8C6r) : 32 2() 33 3() 2() 32 3() 2r) B8
8A98: 34 2() 33 33 2 r) 33 34 2r) FA 8C68: 33 33 2r) 33 33 33 33 33 EE
8AA() : 33 34 2() 33 33 2r) 38 39 2r) 8C 7r) : 33 33 38 42 46 3r) 3A 2() 22
8AA8: 32 38 3A 2() 33 33 2() 33 27 8C78: 33 32 2 r) 33 3() 2() 32 Jr) E3
8A B(): 34 2() 33 33 2() 33 34 2() 13 8C8(): 2() 33 33 2() 38 42 46 3r) 18
8AB8: 33 34 2() 33 33 33 33 33 4() 8C88: 3A 2() 33 32 2r) 33 3 r) 2r) EB
8Aer) : 33 33 38 39 32 38 3A 2() 5D 8C9() : 32 3() 2() 33 33 33 33 33 13
8AC8: 33 33 2r) 33 34 2r) 33 33 3D 8C98: 33 33 38 42 46 3r) 3A 2r) 4A
8A D() : 2() 33 34 2() 33 34 2rJ 38 38 8CA(): 33 32 2r) 33 3r) 2() 32 3() r)c
8AD8: 39 32 38 3A 2() 33 33 20 5D 8CA8: 2() 38 42 46 3() 3A 2() 33 47
8AEr): 33 34 2() 33 33 2() 33 34 56 8C B(): 32 2r) 33 3() 2r) 32 Jr) 32 IB
8AE8: 2() 33 34 33 34 34 33 33 72 8CB8: 3r) 3() 32 32 38 42 46 3() 6E
8AFr): 38 39 32 38 3A 2r) 33 33 8D 8CC() : 3A 2() 33 32 2() 33 3() 2() 24
8AP8: 2() 33 34 2r) 33 33 2r) 33 5A 8CC8: 38 42 46 3() 3A 2() 33 32 79
8 B()() : 34 2r) 38 39 32 38 3A 2r) 8A 8CD() : 2() 33 3() 33 Jr) 3r) 33 33 4E
8 B()8: 33 33 2r) 33 34 2() 33 33 7C 8CD8: 38 42 46 3 r) 3A 2r) 33 32 89
8B IfJ: 2r) 33 34 33 34 34 33 33 99 8C g() : 2() 38 42 46 3() 3A 2(J 33 7F
8B18: 38 39 32 38 3A 2() 33 33 B4 8CE8: 32 33 32 32 33 33 38 42 93
8B2r): 2() 33 34 2r) 33 33 2() 38 86 8CFr) : 46 3r) 3A 2() 38 42 46 3r) B2
8B28: 39 32 38 3A 2() 33 33 2r) AC 8CF8: 3 r) 38 42 46 46 38 42 42 EC
8 B3 () : 33 34 2r) 33 33 33 33 33 B7 8D()r): 38 38 38 42 45 38 3A 2() C2
8B38: 33 33 38 39 32 38 3A 2() D4 8D()8 : 33 31 2r) 34 35 2() 33 3r) 79
8 BM) : 33 33 2() 33 34 2() 38 39 IlF 8Dl(): 2() 33 41 2() 32 3() 2() 33 7A
8B48: 32 38 3A 2() 33 33 2r) 33 C6 8D18: 33 2() 34 31 2() 32 3() 2() 73
81l5() : 34 33 34 34 33 33 38 39 F7 8 D2 r) : 37 45 37 45 45 37 37 38 rJ5
8B58: 32 38 3A 2r) 33 33 2() 38 DB 8D28: 42 45 38 3A 2(J 33 31 2(J C6
8B6r) : 39 32 38 3A 2r) 33 33 33 F7 8D3(): 34 35 2() 33 3() 2r) 33 41 Bl
8B68 : 33 33 33 33 38 39 32 38 11 8D38: 20 32 i3 r) 2rJ 33 33 2() 34 95
81l7(): 3A 2r) 38 39 32 38 38 38 17 8DM) : 31 2() 32 3 r) 2() 38 42 45 D3
8B78: 39 32 32 38 39 39 38 38 31 8D48: 38 3A 2() 33 31 2() 34 35 C8
8B8 r): 38 39 32 3 r) 3A 2() 33 36 18 8D5() : 2() 33 3() 2() 33 41 2r) 32 BA
8B88: 2() 33 34 2r) 33 38 2r) 33 EE 8D58: Jr) 2r) 33 33 2r) 34 31 2r) B4
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8D6(J: 32 3(J 32 3(J 3(J 32 32 38 Fl 8F3(J: 44 3(J 3A 2(J 33 33 2(J 33 B8
8D68: 42 45 38 3A 2(J 33 31 2(J (J7 8F38: 36 33 36 36 33 33 38 45 Fl
8D7(J: 34 35 2(J 33 3(J 2(J 33 41 Fl 8 F4(J : 44 3(J 3A 2(J 33 33 2(J 38 CD
8078: 2(J 32 3(J 2 (J 33 33 2(J 34 05 8F48 : 45 44 3(J 3A 2(J 33 33 33 F5
8D8(J: 31 2(J 38 42 45 38 3A 2(J 24 8F 5(J: 33 33 33 33 38 45 44 3(J (J F
8D88: 33 31 2(J 34 35 2(J 33 3(J F9 8F58: 3A 2(J 38 45 44 3(J 3(J 38 (JD
8D9(J: 2(J 33 41 2(J 32 3(J 2(J 33 FA 8F6(J: 45 44 44 38 45 45 38 38 61
8D98: 33 2(j 34 31 34 31 31 34 lC 8F68: 38 45 43 38 3A 2(J 33 36 25
8DA (J: 34 38 42 45 38 3A 2(J 33 SA 8F7(J: 2(J 32 3(J 2(J 33 34 2(J 33 CD
8DA8: 31 2(J 34 35 2(J 33 3(J 2(J (J7 8F78: 36 2(J 32 3(J 2(j 33 33 2(J D7
8DB(J: 33 41 2(J 32 3(J 2 (J 33 33 2E 8 F8(J: 33 36 2(J 32 3(J 2(J 33 33 F2
8DB8: 2(J 38 42 45 38 3A 2(J 33 5E 8F88: 33 33 33 33 33 38 45 43 49
8 DC(J : 31 2(J 34 35 2(J 33 3(J 2(J IF 8 F9(j: 38 3A 2(J 33 36 2(J 32 3(J (JF
8DC8: 33 41 2(J 32 3(J 2(J 33 33 46 8F98: 2(J 33 34 2(J 33 36 2(J 32 FB
8DD(J: 33 33 33 33 33 38 42 45 9(J 8FA(J: 3(J 2(J 33 33 2(J 33 36 2(J (J1
8008: 38 3A 2(J 33 31 2(J 34 35 59 8FA8: 32 3(J 2(J 38 45 43 38 3A 5E
8DE(J: 2(J 33 3(J 2(J 33 41 2(J 32 4B 8 FB(J: 2(J 33 36 2(J 32 3(J 2(J 33 UJ
8DE8: 3(J 2(J 38 42 45 38 3A 2(J 8B 8FB8: 34 2(J 33 36 2(J 32 3(J 2(J 19
8DF(J: 33 31 2(J 34 35 2(J 33 3(J 62 8 FC(J: 33 33 2(J 33 36 2(J 32 3(J 33
8DF8: 2(J 33 41 2(J 32 3 (J 32 3(J 72 8FCS: 32 3(J 3(J 32 32 38 45 43 8(J
8E(J(J: 3(J 32 32 38 42 45 38 3A C6 8FD(J: 38 3A 2(J 33 36 2(J 32 3(J 4F
8 E(J8 : 2(J 33 31 2(J 34 35 2(J 33 69 8FD8: 2(J 33 34 2(J 33 36 2(J 32 3C
8 El (J : 3(J 2(J 33 41 2(J 38 42 45 64 8FE(J: 3(J 2(J 33 33 2(J 33 36 2(J 41
8E18: 38 3A 2(J 33 31 2(J 34 35 98 8FE8 : 38 45 43 38 3A 2(J 33 36 A5
8E2(J: 2(J 33 3(J 2 (J 33 41 33 41 AC 8FF(J: 2(J 32 3(J 2(J 33 34 2(J 33 4E
8E28: 41 33 33 38 42 45 38 3A (J2 8FF8: 36 2(J 32 3(J 2(J 33 33 2(J 58
8E3(J: 2(J 33 31 2(J 34 35 2(J 33 91 9(J(J(J: 33 36 33 36 36 33 33 38 A7
8E38: 3 (J 2(J 38 42 45 38 3A 2(J DA 9(J08 : 45 43 38 3A 2(J 33 36 2(J AC
8EMJ: 33 31 2(J 34 35 2(J 33 3(J 61 9(Jl(J: 32 3(J 2(J 33 34 2(J 33 36 83
8E48: 33 3(J 3(J 33 33 38 42 45 (J2 9(J 18 : 2(J 32 3(J 2(J 33 33 2(J 38 79
8EYJ: 38 3A 2(J 33 31 2(J 3 11 35 D(J 9(J2(J: 45 43 38 3A 2(J 33 36 2(J C4
8E58: 2(J 38 42 45 38 3A 2(J 33 FD 9(J28 : 32 3(J 2(J 33 34 2(J 33 36 9B
8E6(J: 31 2(J 34 35 34 35 35 34 ED 9(J3(J: 2(J 32 3(J 2(J 33 33 33 33 9F
8E68: 34 38 42 45 38 3A 2(J 33 22 9(J38 : 33 33 33 38 45 43 38 3A (J5
8E7(J: 31 2(J 38 42 45 38 3A 2(J 14 9(J4(J: 2(J 33 36 2(J 32 3(J 2(J 33 9F
8E78: 33 31 33 31 31 33 33 38 11 9(J48 : 34 2(J 33 36 2(J 32 3(J 2(J A8
8 E8(J : 42 45 38 3A 2(J 38 42 45 SA 9(J5(J: 38 45 43 38 3A 2(J 33 36 (JD
8E88: 38 38 38 42 45 45 38 42 78 9(J 58 : 2(J 32 3(J 2(J 33 34 2(J 33 B5
8E9(J: 42 38 38 38 42 45 3(J 3A 6D 9(J6(J: 36 2(J 32 3(J 32 3(J JrJ 32 DO
8E98: 2(J 33 36 2(J 34 36 2(J 33 FF 9068: 32 38 45 43 38 3A 2(J 33 21
8 EA (J: 36 2(J 34 36 2(J 34 36 2(J (JC 9(J7(J: 36 2(J 32 3(J 2(J 33 34 2(J D(J
8EA8 : 33 36 2(J 33 36 2(J 33 39 28 9(J78: 33 36 2(J 38 45 43 38 3A 35
8 EB(J : 2(J 43 35 43 35 35 43 43 7D 9(J80: 2(J 33 36 2(J 32 3(J 2(J 33 OF
8EB8: 38 42 45 30 3A 2(J 33 36 6C 9(J88 : 34 2(J 33 36 33 36 36 33 19
8 EcrJ : 2(J 34 36 2(J 33 36 2(J 34 29 9(J9(J: 33 38 45 43 38 3A 2(J 33 4A
8EC8: 36 2(J 34 36 2(J 33 36 2(J 33 9(J98 : 36 2(J 32 3(J 2(J 33 34 2(J F8
8ED(J: 33 36 2(J 33 39 39 33 33 66 9(JMJ: 38 45 43 38 3A 2(J 33 36 50
8ED8: 38 45 44 JrJ 3A 2(J 33 33 8B 9(JA8 : 2(J 32 3(J 2(J 33 34 33 34 lA
8 EE(J : 2(J 33 36 2(J 32 3(J 2(J 33 40 9(JB(J: 34 33 33 38 45 43 38 3A 7E
8EE8: 33 2(J 38 45 44 3(J 3A 2(J 88 9(JB8 : 2(J 33 36 2(J 32 3(J 2(J 38 ID
8EF(J: 33 33 2(J 33 36 2(J 32 3(J 63 9(JC(J: 45 43 38 3A 2(J 33 36 2(J 65
8EF8: 2(J 33 33 33 33 33 33 33 7F 9(JC8 : 32 3(J 32 3(J 3 (J 32 32 38 SA
8F(J(J: 38 45 44 3(J 3A 2(J 33 33 82 9(J D(J : 45 43 38 3A 2(J 33 36 2(J 75
8 F(J8: 2(J 33 36 2(J 32 3(J 2(J 38 6C 9(J 08: 38 45 43 38 3A 2(J 33 36 95
8FUJ: 45 44 3(J 3A 2(J 33 33 2(J AA 9(JE(J: 33 36 36 33 33 38 45 43 A7
8Fl8 : 33 36 2(J 32 3(J 32 3(J 3 (J 96 9(J E8 : 38 3A 2(J 38 45 43 38 38 AC
8F2(J: 32 32 38 45 44 3(J 3A 2(J D(J 9(JF(J: 38 45 43 43 38 4.5 45 38 EF
8F28: 33 33 2(J 33 36 2(J 38 45 B5 9(JF8 : 38 38 45 43 3 (J 3A 2(J 32 AE
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91 r)r): 3r) 2r) 33 34 2r) 33 36 2r) 61 crn 8: ()3 Fr) ()C C9 ()2 Fr) IB C9 lA
91 r)8: 32 3r) 2() 33 33 2r) 33 36 7A C()8r) : () 1 F() 14 C9 r)r) F() r)D A9 F7
91U): 2r) 32 3r) 2r) 33 34 2() 32 6C cr)88 : 7B 80 23 Cl A9 11 80 lC DA
9118 : 39 32 39 39 32 32 38 45 07 cr)9r) : Cl 4C r)2 Cl 4C 88 Cl 4C 45
912r) : 43 3r) 3A 2() 32 3r) 2r) 33 A3 cr)98 : 95 Cl 4C 9C Cl 4C B7 Cl 6r)
9128: 34 2() 33 36 2r) 32 3r) 2() 88 cr)Af) : 4C A3 Cl 4C CB Cl 4C 08 51
913r) : 33 33 2r) 33 36 2() 32 3r) A2 C()A8: Cl 2() 9F FF 4C r)2 Cl 4C 86
9138: 2() 33 34 2() 38 45 43 3() Dr) cr) Br) : 31 EA 38 E9 7F AA A() FF B9
91M) : 3A 2r) 32 3() 2r) 33 34 2() A4 cr)B8: CA Fr) r)8 C8 B9 9E Ar) 1r) 4E
9148: 33 36 2r) 32 3r) 2() 33 33 BA cr)cr) : FA 3() F5 C8 B9 9E A() 3() 03
915() : 2r) 33 36 2r) 32 3() 2r) 33 AF 0)C8 : r) 5 2r) 06 cr) Dr) F5 29 7F F4
9158: 34 33 34 34 33 33 38 45 r)c C() Dr) : 2r) EF 0) 4C 31 EA E() r)r) EA
916() : 43 3r) 3A 2() 32 3() 2() 33 E3 0)08: Dr) ()A A2 2() 8E 77 r)2 A2 21
9168: 34 2r) 33 36 2() 32 3() 2r) C8 cr) Er) : 14 8E 78 r)2 80 79 () 2 EE F5
91 7(): 33 33 2r) 33 36 2r) 32 3r) E2 C E8: E5 cr) EE EE cr) 6r) r) 2 2r) Br)
9178: 2r) 3d 45 43 3() 3A 2r) 32 16 C() pr) : E4 cr) A9 79 80 E5 C() AD 9B
918() : 3() 2r) 33 34 2r) 33 36 2r) El C()P8: EE C() 85 C6 A9 () 2 80 EE 10
9188: 32 3 r) 2r) 33 33 2() 33 36 PA cu)r): cr) 6r) AS C5 C9 4r) Dr) 06 60
919 r) : 2r) 32 3r) 32 3r) 3() 32 32 r)A CIf) 8 : 80 EA C2 4C 2B Cl CD EA 35
9198: 38 45 43 3() 3A 2() 32 3r) 46 Cl1(): C2 F() 18 80 EA C2 A2 12 CB
91 A(): 2r) 33 34 2r) 33 36 2() 32 r)4 C1l8 : DO F8 C2 Fr) 11 CA 1r) P8 87
91A8: 3() 2r) 33 33 2() 33 36 2r) r)9 Cl2r) : 3rJ 5F BD 7B C3 4C B2 crJ 6C
91 B() : 38 45 43 35 2() 34 33 34 62 Cl28 : 4C 31 EA 4C A9 C() E() () 7 2F
91B8: 33 33 34 34 39 31 42 3() 64 CIY): 1r) r)3 4C 22 C1 E() If) Fr) 55
910) : 3A 2r) 33 38 2r) 34 35 2() 3r) Cl38 : r)8 A9 2() 80 77 r) 2 4C 60 CA
91C8: 39 31 42 3r) 3A 2r) 33 38 6B CIM) : C1 A9 83 A() C3 2r) IE AB 70
9100: 2() 34 35 34 35 35 34 34 61 C148: A9 (Jr) 85 C6 A9 31 80 14 BA
9108: 39 31 42 3() 3A 2r) 33 38 7S C15() : ()3 A9 EA 8D 15 r)3 A9 83 BA
91 E() : 2() 39 31 42 3() 3A 2r) 33 6B C158: 80 () 2 ()3 A9 A4 80 ()3 r)3 CC
91 E8: 38 33 38 38 33 33 39 31 95 C16r) : A9 57 80 24 r)3 A9 PI 80 3F
91 pr) : 42 3() 3A 2r) 39 31 42 3r) 9A C 68: 25 r)3 4C 31 EA A9 14 80 44
9lF8: 3() 39 31 42 42 39 31 31 S3 C17() : 78 () 2 EE E5 cr) EE EE C() IF
92()r): 39 39 39 31 41 38 3A 2r) sr) Cl78: SO E8 C2 2() EF cr) 4C 31 3()
92r)8: 33 3() 2() 32 3() 2r) 33 33 74 C18() : EA A9 ()r) 85 C6 4C 9F C2 If)
92F): 2() 33 33 2r) 32 3r) 2r) 39 C188: A9 48 80 23 C1 A9 ()5 80 29

LAZYBASIC C19r) : lC Cl 4C r)2 C1 A9 59 80 r)p
C198: 23 C1 If) F1 A9 6A 80 23 44

FROM PAGE 26 CIAf) : Cl 1r) EA AD 21 Dr) 18 69 7E

Beginning addre" in hell: (000 C1A8: r) 1 C9 If) Fr) ()6 80 21 Dr) F9
C1Br): 4C 31 EA A9 ()r) 9r) F6 AD F7Ending addre" in hell: (6(6 C1B8: 2() D() 18 69 () 1 C9 if) Fr) F6

SYS to Itort: 49152 C10) : ()6 80 2r) Dr) 4C 31 EA A9 57
Flonb".ed required for entryl See page 85. C1C8: r)o 9r) F6 A9 1C 2r) PC C1 F4
OJ()() : 78 A9 3F 80 14 ()3 A9 0) 7() C1Dr): 80 3F C3 A2 FF 6C r)/) ()3 73
cr)r)8 : 80 15 r)3 A9 21 80 r)2 r)3 () B CID8: A9 r)8 2() PC C 80 43 C3 FD
cr) if): A9 CO 80 03 03 58 60 20 E6 C1Er): 80 3D C3 AS 15 80 42 C3 BD
crJl8 : 9P PF 4C r)2 C1 L8 4C 31 50 C1 E8: 80 3C C3 A9 IF 80 24 r)3 F3
C()2r) : EA A9 CE 85 5~' A9 C3 85 5B Cl F(): A9 C2 80 25 r)3 A9 r)() 80 4A
0)28 : 6() A9 C6 85 SA A9 C6 85 CE C1 P8: 45 C3 1r) 07 A() C3 2r) IE 8C
0)3(): 5B A9 P8 85 58 A9 ()6 85 41 C2()(): AB 2r) 6() AS 86 7A 84 7B 02
cr)38 : 59 2r) BP A3 4C 83 A4 A5 2P C2r)8 : 2r) 73 r)r) AA P() P3 A2 FF CD
O)M) : C5 C9 40 DO 06 80 EA C2 22 C21 () : 86 3A 9() () 1 18 2r) 6B A9 AF
0)48: 4C AP CO CD EA C2 P() 5P D() C218: A9 () r) 85 C6 AS 14 6r) 2r) 48
0)5 r): 80 EA C2 A2 ()3 DO EB C2 BD C22(): 57 PI r)8 85 PS C9 r) 0 pr) BA
0) 58 : Fr) r)s CA If) P8 3r) 5r) 8A 20 C228: r)4 AS FB 28 6r) £6 C8 AS AB
Cr)6(): All 80 ()2 E() r) 1 Dr) 1() C9 2B C2Y) : C8 CD 45 C3 pr) r)4 3r) r) 2 F6
C()68 : ()3 pr) 3B C9 r)2 F() 34 C9 52 C238: U) ()C A9 57 80 24 r)3 A9 B3
cr)7 r) : () 1 PO 2A C9 00 FO 29 C9 3A C24 r) : Fl 80 25 ()3 S() E3 A9 r) 0 33
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CZ48: Zf) DZ FF AS D6 8D 3B C3 44 C418: Zf) Zf) ZD ZD 81 Zf) 8Z ZO f)4 II
CZ Sf): CE 3B C3 86 FC 84 FO AD Dl C4 Zf): ZD f) 1 f)E fJ4 ZfJ Zf) Zf) ZfJ EfJ
CZ58: 4Z C3 AE 43 C3 85 6Z 86 8Z C4Z8: f) 7 fJF 14 fJF ZfJ ZfJ ZfJ 8Z 44 C5
CZ6fJ: 63 8E 30 C3 8D 3C C3 AZ 83 C4 3 fJ: ZfJ lZ f) 5 f) 1 f)4 Zf) ZfJ ZfJ CC C5
CZ68: 9 fJ 38 Zf) 49 BC Zf) DD BD 13 C438: ZfJ Zf) ZfJ ZfJ 14 fJ 1 f)E Zf) FB C5
CZ7 fJ : AZ fJf) BD fJ 1 fJ 1 FfJ f) 7 9D 68 C44 fJ : Zf) ZfJ ZD ZD 8Z Zf) 83 ZD ZE C6
CZ78: 77 f)Z E8 4C 72 CZ E8 86 CB C448: ZO fJI 13 f) 3 ZfJ ZfJ ZfJ Zf) f)D C6
CZ8 fJ: C6 8E 45 C3 AD 43 C3 18 AB C45 f) : f)9 fJE If) 15 14 ZfJ ZfJ 83 64 C6
CZ88: 6D 3F C3 80 43 C3 9 fJ f)3 ZI C458: Zf) lZ fJ5 fJO ZfJ ZfJ Z() Zf) ID C6
CZ9fJ: EE 4Z C3 A6 FC A4 FD AD 79 C46 fJ: ZfJ Zf) ZfJ ZfJ 14 fJ8 f)5 f) E 1f) C6
CZ98: 3B C3 85 D6 4C Z9 CZ AD D9 C468: Zf) Zf) ZD ZD 83 Zf) 84 ZO 58 C6
CZ AfJ : AD C3 C9 99 Df) f)6 Z() BF ZC C4 7fJ : ZO fJ 1 14 f) E Zf) Zf) ZfJ Zf) 41 C6
C2A8: CZ 4C AF CZ Zf) 04 CZ AZ 84 C478: f)9 f)E 14 ZfJ Zf) Zf) ZfJ 84 A8 C6
CZ Bf): f)f) BD AD C3 E8 9D DfJ fJ6 3D C48 fJ: Zf) lZ f) 5 13 14 fJ F lZ fJ 5 fJ 5 C6
CZB8: EfJ ZfJ DfJ F5 4C 31 EA AZ 8B C488: ZfJ Zf) Zf) ZfJ 15 13 1Z ZfJ 63 C6
CZC() : f)f) BD AD C3 Z9 7F 9D AD E3 C49 fJ: Zf) Zf) ZD ZD 84 Zf) 85 ZD 8Z C6
CZC8: C3 A9 IE 90 F8 fJ6 E8 Ef) BA C498: ZD fJ3 f)8 1Z Z4 Zf) Zf) Zf) 67 C6
CZOfJ: ZfJ Of) EE 6f) AZ fJ fJ BO AD IF C4 AfJ : riC fJ5 fJ6 14 Z4 ZfJ Z(J 85 B5 C6
CZD8: C3 18 69 8 fJ 90 AD C3 A9 57 C4A8: Zf) lZ fJ5 14 15 lZ f)E zrJ 49 C6
CZ EfJ : Zf) 90 F8 f)6 £8 Ef) ZfJ Dr) 58 C4 Bf) : ZfJ zr) ZfJ ZfJ 16 fJ 1 rJC ZfJ 74 C6
CZE8: ED 6 f) 3E f)4 fJ5 f)6 fJ3 Z5 AC C4B8: ZfJ ZfJ ZD ZO 85 Zr) 86 ZO AC C6
CZ FfJ : Z8 Z9 Z3 Z4 ZZ FF 5B 5D 64 C4cr) : ZO fJ3 f)C fJ F 13 fJ5 ZfJ ZfJ 64 C6
CZF8: fJA lC 14 lZ f)E 15 1A 10 9F C4C8: f)C fJ 5 fJE Zf) Z(J Z() Zf) 86 EE C6
C3fJfJ: Zl ZZ Z5 ZA Z4 Z7 26 Z9 ZD C4 O(J: Zf) 1Z f)9 f) 7 r)8 14 Z4 ZfJ 73 C6
C3f)8 : 3E 57 48 41 54 Z7 53 ZfJ 16 C4D8: Zf) ZfJ Zf) zr) 16 fJ 5 1Z f)9 8F C6
C31 fJ: 59 4F 55 5Z ZfJ 4C 49 4E 64 C4 Ef): fJ6 19 ZD ZO 86 Z rJ 87 ZO B5 C6
C318: 45 Z3 3A fJ fJ fJO 4A 55 4D B4 C4E8: ZD fJ3 f)C lZ ZO ZfJ Z(J ZfJ B7 C6
C3Z f): 5 f) ZfJ 4Z 45 54 57 45 45 4E C4Ff): f)C f)9 13 14 zrJ Zf) 2 fJ 87 15 C6
C3Z8: 4E ZfJ 4C 49 4E 45 53 Zf) 33 C4F8: ZfJ lZ fJ £ fJ4 ZfJ Zr) Z() Z() BD C6
C33 f) : Z8 31 ZO 3Z 35 35 Z9 3A B6 C5fJf): ZfJ Zf) Zf) ZfJ 17 fJI ')9 14 B5 C6
C338: Zf) f) f) ZfJ 17 fJf) 47 fJ9 f)5 £4 C5fJ8: ZfJ ZfJ ZD ZD 87 Zf) 88 ZO FF
C34 f) : fJ4 4 fJ f)fJ 4C fJO fJ3 f) Z FfJ 03 C51 f) : ZD fJ3 f)O fJ4 ZfJ ZfJ ZfJ Zf) Dl
C348: B6 AF C6 Cl C7 Af) 9C 90 09 C518: fJC r)F fJ 1 rJ4 2f) 2(J ZfJ 88 Zl
C3YJ: BE 83 96 86 8 f) BD 81 B8 Z8 C52fJ: Zf) lZ 15 fJE Zf) Zf) ZfJ Zf) F5
C358: Al 80 89 85 B5 C8 C3 9B 74 C5Z8: Zf) Z(J ZfJ ZfJ 25 zrJ ZfJ ZfJ ZE
C360: 93 BC CA AZ 8Z A8 9F C2 AB C53 f) : zr) ZfJ ZO ZO 88 ZrJ 89 ZD ZA -F)
C368: 97 B9 98 87 8F 8C 8E C9 4E C538: ZD rJ3 (J F 13 ZfJ zr) zrJ 2 (J fJ B -2fJ
C37 fJ: BB 8A 94 B4 BF A6 BA A9 CA C54 r) : f)C ()f I) 7 ZfJ Zf) ZfJ ZfJ 89 6C -3fJ
C378: 9 f) C4 9E A3 Cf) A7 B7 C5 F5 C548: Zf) 13 f) 1 16 fJ 5 Zf) 2 fJ 2f) F7 -MJ
C38 fJ: 95 9Z A9 1Z 4F 4B ZI 21 41 C5 5fJ: ZfJ ZrJ ZrJ ZfJ Z8 ZfJ ZrJ zrJ 59 ,SfJ
C388: ZO ZD 49 Z7 40 Zf) 44 45 4A C558: Zf) Zf) ZD ZO 89 Zf) 8A ZO 54 -6(J
C39 f): 41 44 Zl Zl ZfJ 53 59 53 7S C56 fJ: ZD f)4 fJ 1 14 (Jl ZfJ ZfJ zr) fJB

-7fJC398: 34 39 31 35 3Z Zf) 54 4F 62 C568: f) D fJ9 fJ4 Z4 ZfJ ZfJ ZfJ 8A 91 -8f)
C3AfJ: ZfJ 5Z 45 56 49 56 45 2rJ B3 C5 7fJ: Zf) 13 fn fJE 2fJ ZfJ Zf) ZfJ 39 fJ
C3A8: 40 45 ZI 9Z f) f) 99 8F 95 AD C578: ZfJ Zf) ZfJ Zf) Z9 ZfJ Zf) ZfJ 8Z •9f)
C3 BfJ: Af) 88 89 94 AfJ 94 88 85 38 C58 f) : Zf) Zf) ZO Z::> 8A Zf) 8B ZO 7E 'IE,
C3B8: Af) 97 92 8F 8E 87 AfJ 8B 55 C588: ZO fJ4 (J 5 fJ6 Z(J ZfJ Z(J Zf) 45 'Ff.C3crJ: 85 99 AD 94 92 99 AfJ 81 7fJ C59(J: ()E f) 5 17 Zf) 2fJ 2f) ZfJ 8B C6 4"
C3C8: 87 81 89 8E U Z() UJ ZfJ EB C598: ZfJ 13 fJ9 f)E ZfJ Zf) Z(J ZfJ 63 -Uf,
C3 Of) : Z() 86 B1 ZfJ ZfJ Z(J Z(J Z(J C9 C5A(J: Z() Z() Z(J Z rJ Z3 Zf) Z(J Z() A4 'IZf)
C308: 86 B3 Zf) Zf) Zf) Z(J Z(J Zf) 03 C5A8: ZfJ Zf) ZO ZD 8B ZfJ 8C ZD A8 X, 1
C3 E(J : Zf) 86 B5 ZfJ Zf) Zf) Z(J ZfJ DD C5Bf): ZO (J4 fJ9 fJO Zf) Z(J ZfJ ZfJ 7S =VA.
C3E8: Z() Z(J ZfJ ZfJ 86 B7 ZfJ Z(J E7 C5B8: IJ £ (J 5 18 14 ZfJ ZfJ ZfJ 8C £4 -IJrJ
C3 Ff): Zf) ZfJ Zf) ZfJ Z(J Zf) 81 ZO 6 fJ C5CfJ: ZfJ 13 IfJ fJ 3 Z8 Z(J Z() ZfJ 8F -lMJ
C3F8: ZO f) 1 f) Z 13 ZfJ Zf) ZfJ ZfJ BC C5C8: ZfJ 2(J 2r) Z(J Z4 Zf) ZfJ Zf) CD ,X,
C4 f)(): (J 7 fJ F 13 15 ()Z Zf) Z(J 81 f)Z C5 O(J : Z(J ZfJ ZO ZO 8C ZfJ 80 ZO OZ I=A.C4()8 : Zf) IfJ 1Z ()9 (JE 14 Z3 Z(J B8 CS08 : ZO (J S fJ E fJ4 ZfJ ZfJ ZfJ ZfJ 9D 'lSI)
C41 f) : ZfJ Z() ZfJ Zf) 14 r) 1 fJ Z Z8 CF C5EfJ: (J E fJF 14 ZfJ Zf) Zr) ZfJ 80 2() IF I
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IMPORTANT' letters on white background are Bug Repellent line codes. Do not enter theml Pages 83 and 84 explaIn these codes
.Ij • and provide other essential Information on entering Ahoy! programs. Refer to these pages before entenng any programsl

C5E8: 2() 13 11 12 2(J 2(J 2() 2() BF
C5F0: 20 20 20 20 22 20 20 20 F3
C5F8: 20 20 20 20 80 20 8E 20 FC
C6()(): 20 (J5 18 l(J 2() 2(J 2(J 2() OA
C608: 0F 10 05 0E 20 20 20 8E 29
C6U): 2() 13 14 ()5 1() 2() 2() 2() CC
C618: 20 20 20 20 5E 20 20 20 57
C620: 20 20 20 2D 8E 20 8F 20 26
C628: 20 06 0F 12 20 20 20 20 FC
C630: 10 05 05 0B 20 20 20 8F 45
C638: 20 13 14 0F 10 20 20 20 FE
C640: 20 20 20 20 IB 20 20 20 3C
C648: 20 20 20 2D 8F 20 90 20 50
C65(J: 20 (J6 12 ()5 2() 2(j 2() 2() 16
C658: 10 0F 0B 05 20 20 20 90 78
C66(j: 2() 13 14 12 24 2() 2() 2(J 3E
C668: 20 20 20 20 10 20 20 20 66
C670: 20 20 20 20 90 20 91 20 7A
C678: 20 07 05 14 20 20 20 20 46
C68() : F) () F 13 2() 2(j 2() 2(j 91 C4
C688: 20 13 19 13 20 20 20 20 68
C690: 20 20 20 A0 84 89 85 Al C6
C698: Al 20 2D 20 91 20 20 20 A6
C6A0: 20 86 Bl 20 20 20 20 20 99
C6A8: 86 B3 20 20 20 20 20 20 A3
C6B0: 20 86 85 20 20 20 20 20 AO
C6B8: 20 20 20 20 86 B7 20 20 B7
C6C0: 20 20 20 20 20 20 FF 81

QUEEN'S AND BISHOP'S lOURS
FROM PA•• 41

-10 R&~ - QUEEN'S & BISHOP'S TOURS JB
-20 R&~ - FOR THE Cc*n10DORE 128 80
. 3() RF,,'l - OAnEL NILLER OK
-40 REM - 2815 34 STREET OA
·50 R~~ - ASTORIA, NEW YORK 11103 ~1

·60 R&~ - 12/28/85 GG
-70 GOT0890 OF
-80 SPRITE CH,l,l,0,0,0,0:MOVSPR CH,40,14
o ~

'9(j CHAR l,5,22,"(BLACK]PLACE ":IF CH=l T
RE~ PRINT"QUEEN";: ELSE PRrn"BISHOP"; FA

'l(h PRINT" AT (RO\~, [RVSON ]COL[RVSOFFJ) : [
4" "][3"[LF:FT]"]"; GF

-110 GETKEY R$ BH
-12() FOR X=1 TO 8:IF R$<>MID$("12345678",
X,I) THEN ~EXT:GOTOI10:F:LSE PRINT R$;:Rl
=VAL(R$) MO

·lY) GETKEY CIS or
·IMj FOR X=1 TO 8:IF C1$<>MID$("ABCOEFGH"
,X,I) THEN NEXT:GOTOI30:ELSE PRI~T ClS:C
I=ASC(C1$)-64 DO

'150 IF CH=l THEN170:ELSE RC=(R1-1)*8+C1:
IF MID$(BS,RC,l)="l" THEN170:ELSE ~ISGS="

INVALID LOCATION" OF
-160 CHAR l,12,24,MSG$:SLEEP3:CHAR 1,12,2
4,"[19" "]":GOT09() FG

-170 OX=OX+(C1-1)*24:0Y=OY+(R1-1)*16:MOVS
n~,m,M ~

-18(j CHAR l,5,22,"[3rJ" ''J'':DT=r):RETURN JB
-19rj PRINT"[ CLEAR]": PRINTTAB(l2)"[RVSONJ[

BLACK] "HDG$(CH)"[ RVSOFF]": COLORrj,16 BF
'2(fj PRINT"[HOMEJ[4"[DOlm]"]" TAB(9)"[BLA
CK][RVSON]A[RVSOFF] [RVSON]B[RVSOFF] [
RVSON]C[RVSOFF] [RVSON]D[RVSOFF] [RVSO

]E(RVSOFF] [RVSON]F[RVSOFF] [RVSON]G[
RVSOFF] [RVSON]H[RVSOFF]" CH

. 2lf) PRINTTAB( 6)" [BLACK] 1 ";: R=l :GOSUB29r) PE

. 22rj PRINTTAB( 6)" [BLACK]2 ";: R=2: GOSUB290 OG
·23rj PRINTTAB(6)"[BLACK]3 "; :R=3:GOSUB29rJ

:CHAR l,34,9,"[BLACK]MOVE":PRINT"[DOWN]" ID
'2M) PRINTTAB(6)"[BLACK]4 "; :R=4:GOSUB29r) MO
-2Y) PRINTTAB(6)"[BLACK]5 "; :R=5:GOSUB29r) PE
'26rj PRINTTAB(6)"[BLACK]6 "; :R=6:GOSUB29r) OG
-27() PRINTTAB(6)"[BLACK]7 "; :R=7:GOSUB29rj 8M
-28rj PRINTTAB(6)"[BLACK]8 "; :R=8:GOSUB29r)
:IF OT=0 THEN300:ELSE GOSUB80:GOT0300 11

-290 FOR C=1 TO 8:PRINTA$(RC(R,C));U$;:NE
XT: PRINT"[DOWN] ": RETURN AO

-300 IF F1=0 THEN IF (CH=l AND SLV=192) 0
R (CH=2 ANO SLV=158) THEN730:ELSE IF (CH
=1 AND SLV=192) OR (CH=2 AND SLV=158) TH
EN YN$="N": GOT079rJ HC

-310 FR$=STR$(Rl)+Cl$:FR=(Rl*10)+(ASC(Cl$
)-64):Cl=ASC(C1$)-64 PO

'32() CHAR 1,12,22,"[BLACK]FROM: ":CHAR I,
17,22,FRS OL

-33(j CHAR 1,24,22, "TO: [3" "J[ 4"[LEFT]"]" HL
·340 IF Fl=1 THEN READ TU$:R2=VAL(LEFT$(T
U$,I)):C2$=RIGHT$(TU$,I):C2=ASC(C2$)-64:
CHAR 1,28,22,TU$:GOT04(}) IJ

-350 GETKEY R2$ EG
'36(j IF R2$=CHR$(l33) THEN MSG$="[BLACK]C
OHPUTER SOLUTION (Y/N): ": GOT076rj PE

-37r) FOR X=1 TO 8:IF R2s<>mD$("12345678"
,X,I) THEN NEXT X:R2S="":GOT035rj:ELSE R2
=VAL(R2$):CHAR 1,28,22,R2$ FL

'380 GETKEY C2$ DP
-39r) FOR X=1 TO 8: IF C2$<>MID$("ABCOEFGH"
,X,I) THEN NEXT X:C2$="":GOT038rJ:ELSE CH
AR 1,29,22,C2$:C2=ASC(C2$)-64 OB

-400 TU=(R2*10)+C2:IF CH=1 THEN410:ELSE I
F RC(R2,C2)<>3 THEN410:ELSE MSG$="SPACE
OCCUPIED" :GOT073r) IJ

-410 FT=ABS(FR-TU):ON CH GOT0420,440 EB
·420 IF FT=9 OR FT=11 OR FT<=7 OR FT<=77
THEN43r): ELSE MSG$="INVALID MOVE": GOT073r) BF

-430 IF FT<=7 THEN XY=FT:GOT0460:ELSE IF
FT/10=INT(FT/10) THEN XY=INT(FT/10):GOTO
460 EA
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·440 IF (FT/11<>INT(FT/11» AND (FT/9<>IN
T(FT/9» THEN MSG$="INVALID MOVE":GOT073
o ON

·450 IF FT/9=INT(FT/9) THEN XY=FT/9:GOT04
6(j: ELSE XY=FT/11 OC

·460 RO=R1:CO=C1 MD
·470 IF R1>R2 THEN IF C1>C2 THEN X1=1:Y1=
-1:XZ=1:GOT0550 II

·480 IF R1>R2 THEN IF C1<C2 THEN X1=-1:Y1
=-1:XZ=2:GOT0550 FL

·490 IF R1<R2 THEN IF C1<C2 THEN X1=-1:Y1
=1:XZ=3:GOT0550 8A

'500 IF R1<R2 THEN IF C1>C2 THEN X1=1:Y1=
1:XZ=4:GOT0550 JK

'510 IF R1=R2 THEN IF C1<C2 THEN X1=-1:Yl
=(): XZ=5: GOT05Y) OM

'520 IF R1<R2 THEN IF C1=C2 THEN X1=0:Y1=
1:XZ=6:GOT0550 KE

'530 IF R1>R2 THEN IF C1=C2 THEN X1=0:Y1=
-1:XZ=7:GOT0550 HC

'540 IF R1=R2 THEN IF C1>C2 THEN X1=1:Y1=
0:XZ=8 OG

'550 L=0:LL=1:LP=1:DO UNTIL LP>XY KH
'560 MOVSPR CH,DX-24*X1,DY+16*Y1 IE
·570 DX=DX-24*X1:DY=DY+16*Yl FE
'580 RC(RO,CO)=3 CH
·590 ON XZ GOT0600,610,620,630,640,650,66
0,670 BH

·600 RO=RO-1:CO=CO-1:GOT0680 FE
·610 RO=RO-1:CO=CO+l:GOT0680 EP
'620 RO=R0+1:CO=C0+1:GOT0680 FC
·630 RO=R0+1:CO=CO-1:GOT0680 GP
'640 CO=C0+1:GOT0680 AH
·650 RO=R0+1:GOT0680 EF
·660 RO=RO-1:GOT0680 Be
'670 CO=CO-1 MP
·680 LP=LP+1:LOOP AF
·690 MV=MV+1:MV$=STR$(MV):CHAR l,33,ll,MV
$ m

'700 SLV=0:FOR R=l TO 8:FOR C=l TO 8:SLV=
SLV+RC(R,C):NEXTC,R:IF (CH=l AND SLV=192
) OR (CH=2 AND SLV=158) THEN MSG$="[c 3]
CONGRATULATIONS! !" OJ

. 7lf) R1=R2: C1$=C2$: FR$="" :TUS='''': Cf=FREU)
):GOT02(ftj BL

·720 REM - ~ffiSSAGE RTN. OP
·730 T=(20-LEN(MSG$)/2):FORX=lT05:CHAR 1,
T,24,MSG$,1:SLEEP1:CHAR I,T,24,MSG$,0:SL
EEP1:NEXT CB

·740 CHAR l,T,24,"[17" "]":IF (CH=l AND S
LV=192) OR (CH=2 AND SLV=158) THEN YN$="
N": GOT079(j: ELSE GOT02()fj KL

·750 REM - COMPUTER SOLUTION NO
'760 F1=1:T=(20-LEN(MSG$)/2):CHAR 1,T,24,
MSG$ IA

'770 GETKEY YN$ HB
·78(j IF YN$<>"Y" AND YN$<>"N" THEN77(): ELS
E CHAR 1,T,24, "[ 25" "]" KG
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•79(J IF YN$="Y" THEN83(): ELSE MSG$=" [BLACK
]TRY AGAIN (Y/N): ":KEYl, "GRAPHIC" KL

'800 T=(20-LEN(MSG$)/2):CHAR 1,T,24,MSG$ NI
·810 GETKEY YN$ HB
'82(j IF YN$<>"Y" AND YN$<>"N" THEN8lfJ: ELS
E IF YN$="Y" THEN SPRITE CH,(j:RUN:ELSE C
HAR 1,11,24," [BLACK ]THANKS FOR PLAYING"
:SLEEP 3: SPRITE CH, (j: PRINT" [CLEAR]": END DF

'83() MV=(j:CHAR 1,33,11,"[4" "]":ON CH GOT
0850,870:REM - AUTOSOLVE MODE FJ

'8MJ REM - QUEEN'S TOUR BI
'85() RESTORE119(): DX=88: DY=89: R1=1 :C1$="A"
:GOT01080 NH

'860 REM - BISHOP'S TOUR GD
·87() RESTORE122(j: DX=256: DY=2(j1: R1=8 :C1$="
H" :GOTO1 fj8fj MH

'880 REM - INTRO & INIT KL
'890 DIM A$(3),HDGS(2),RC(8,8) NN
•9()fj PRINT" [CLEAR] "TAB(8)" [WHITE ]CHESSBOA

RD TOURS - C128":PRINT:PRINT" LEAD THE
QUEEN OR THE BISHOP ON A TOUR":PRINT" OF

THE CHESSBOARD." PN
'9lfj PRINT:PRINT" THE QUEEN MAY MOVE PAR

ALLEL TO THE": PRINT" SIDES OF THE BOARD
OR DIAGONALLY FOR":PRINT" ANY NUMBER OF
SQUARES. THE QUEEN MUST FINISH ON"; PP

• 92() PRINT" THE SAME SQUARE ON WHICH SHE"
:PRINT" STARTED. VISIT ALL THE SQUARES
IN":PRINT" 14 MOVES.":PRINT EO I

•93(j PRINT" THE BISHOP MUST VISIT ALL TH
E WHITE":PRINT" SQUARES IN 17 MOVES. TH
E BISHOP MOVES" EL

'94() PRINT" DIAGONALLY AND lAY BEGIN AND
END ON": PRINT" DIFFERENT SQUARES." KM

· 95(J PRINT: PRINT" PRESS' Fl' TO END EITH
ER PUZZLE.":PRINT" YOU MAY ALSO SEE THE
COHPUTER SOLVE": PRINT" THE PUZZLES." NF

•96f) CHAR 1,7,24, "PRESS <RETURN> TO CONTI
NOE" KD

'970 GETKEY RT$ GE
· 98(J IF RT$<>CHR$(l3) THEN \lT$='''': Gar097fJ BM
· 99() PRINT"[CLEAR ]"TAB(l2)"[WHITE]CHESSBO

ARD TOURS":CHAR l,l(J,7,"1. QUEEN'S TOUR"
:CHAR l,lfJ,8,"2. BISHOP'S TOUR":CHAR 1,1
(), 9, "3. END PROGRAM" HP

·lffjl) CHAR 1,14,12,"ENTER CHOICE: " EE
'l()lf) GETKEY CH$ FB
·If)2() IF CH$<"l" OR CH$>"3" THEN CH$='''':G
OT01(Jlf): ELSE CH=VAL(CH$): IF CH=3 THEN KE
Yl, "GRAPHIC" : END BN

'1030 CHAR 1,28,12,CH$ AG
'l(JM) A$(l)="[RVSON][WHITE][3" "][DOWN][3
"[ LEFT]"] [3" "] [RVSOrF]": A$( 2)=" [RVSON] [
RED][3" "][DOWN][3"[LEFT]"][3" "][RVSOFF
]":A$(3)="[RVSON][BLUE][3"[c +]"][DOWN][
3"[LEFT]"][3"[c +]"][RVSOFF]" JH

·1fJY) IF CH=l THEN A$(3)="[RVSON][YELLO\o/]
[3" "][DOWN][3"[LEFT]"][3" "][RVSOFF]" LC

• J

•J
)

• J

.J
(

.J
(

.]

.)

(
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·1
.)
.)
.)

l
2
,

'1
3

'1
'1
2



'FJ6rJ U$="[UP]":Fl=rJ KG crJ9B: IB 69 3rJ 2rJ D2 FF AD (JrJ EA
K •FJ7(J HDG$(l )=" THE QUEEN'S TOUR ":HDG$(2 C(JArJ: DC 29 FJ DrJ BA BC 3F (J3 E(J

KL )="THE BISHOP'S TOUR" ON C(JAB: B9 IB Cl BD 43 (J3 B9 2(J EC
NI •FJB(J B$="1212121221212121121212122121212 C(JB(J: Cl BD 42 (J3 A2 (J(J BD 26 CB
HB 112121212212121211212121221212121" BO C(JBB: Cl 2(J D2 FF EB E(J 23 D(J 2B

S '1090 X=l:FOR R=l TO 8:FOR C=1 TO 8:RC(R. C(JcrJ: F5 AD 3F (J3 4A 4A 4A 4A CF
C C)=VAL(MID$(B$.X.l)):X=X+l:NEXTC.R EN C(JC8 : 18 69 3(J 2(J D2 FF AD 3F SA
" ·1100 IF Fl=l THEN MOVSPR CH,DX.DY:GOT020 C(JD(J: (J3 29 (JF 18 69 3(J 2(J D2 B(J

DF (J GA C(JD8: FF A9 (JA 85 FB A2 (J(J A(J 51r ·1110 IF CH=l THEN RESTOREIIB0:ELSE RESTO crJE(J: (J(J 88 D(J FD CA D(J FA C6 95
FJ RE121(J IP C(JE8: FB AS FB D(J F(J 6(J 93 (J5 41
BT '1120 FOR X=(3584+«CH-l)*64)) TO (3646+( C(J F(J: 53 48 41 4B 45 52 11 11 D2

" (CH-l)*64)):READ DT:POKE X.DT:NEXT IP C()FB: 42 59 2() 4A 4F 4B 4E 2() ()5
NH '1130 DT=1:DX=89:DY=89 IJ CFJ() : 46 45 44 4F 52 ()D 11 11 MJ
GD '1140 KEYl.CHR$(133):REM - 'Fl' LD CF)B: 4C 45 56 45 4C 3A 2() 31 (JD

" '1l5() GOT019() CK CIF): 32 33 34 35 () D 11 42 4F BE
HH '1160 REfl - SPRITE DATA & SOLUTIONS PP C1l8: 4E 55 53 3A (J() 02 ()5 () 7 57
KL '1170 REM - QUEEN DH C12(): 1() ()() 6(J 2() B() 9() 93 ()D 62
NN '1l8() DATA .. , .......... 32 .. 128.112.8.B(). C128: ()D (JD ()D ()D (JD (JD ()D (JD 90

A 248.80.43.254.160.21.37.64,10,170,128,7, Cl3(): rJD r)D ()D 2r) 2rJ 2r) 20 2r) F7
255, • , 112, • , 112, • , 112, , 1, 252, .7, 255 ••• , , Cl38 : 2(J 2() 2r) 2r) 2() 2r) 2r) 2rJ 39

F , , , , , , , , , , , ,255 BF C1M): 2r) 2rJ 2r) 4C 45 56 45 4C 1APN '1190 DATA IH,8H,2B.2H.8B.4B.8F.8C,4G,BG, C148: 3A 2r) 99 CE rJ4 B4 FC Ar) 31
R 3B.3F.8A,lA LK C15r): MJ A2 ()r) CA D() FD 88 Dr) 26

'12r/J REM - BISHOP IA C158: FA A4 FC 6r) AD 3F rJ3 4A BF
·12FJ DATA .... , .. 32 .. ,32 .. 1.252 .. ,32, .. 3 C16rJ: 4A 4A 4A rJA 85 FB r)A rJA DEPP 2•• 2.34,.1,36,.,168.,,112.,.112, •• 112 •• , C168: 18 65 FB 85 FB AD 3F rJ3 53

"

I EO

112, ,1,252, ,7,255, , , , , , , , , , , , , , , ,() PO Cl 7rJ: 29 r) F 18 65 FB AA E0 rJB B8
'1220 DATA 4D.7A.8B.2H,lG,3E.6H,8F.3A.IC. Cll8: 9rJ (J2 A2 () B A9 BF 38 E9 44
2D.1E.4H,8D.5A,3C.1A AC C1B(J: 1(J CA D(J FA 8D 41 (J3 6(J 59

~ C188: A(J (J A AE 41 (J3 CA DrJ FD BF

SHAKER
C19(J : B8 D(J F7 6 rJ 7B A2 rJ(J A9 rJ?

EL C198: 32 9D rJrJ DrJ 18 69 IE E8 Cl

FROM PAGI4S C1A(J: E8 ErJ rJ E D(J F4 A2 rJ rJ A9 8A
KM CIA8: 8B 9D rJ 1 DrJ E8 E8 ErJ rJE 64

Starting address in hex: COOO C1BrJ : DrJ F7 58 A9 7F 8D 15 Dr) 6E
Ending address In hex: C878 CIB8: 8D 1C DrJ A9 rJrJ 8D 1rJ D() 4B

NF SYS to start: 49152 CIC(J: 8D 17 D() 8D 1D DrJ AA A9 rJ6
CIC8: FF 9D F8 (J7 A9 (J2 9D 27 D6

KD crJrJrJ: 4C 77 C7 A9 (J rJ 8D 2(J DrJ B3 C1D(J: D(J EB ErJ rJ8 D(J F1 A9 (J 1 E(J
GE crJrJ8 : BD 21 DrJ 8D 15 DrJ 8D rrJ 98 C1D8: 80 25 DrJ 6(J A2 (JrJ 8A 9D B7

JB~t C(J rrJ : DrJ AA BD EE crJ 2rJ D2 FF EB CIE(J: 44 (J3 EB ErJ rJ8 DrJ F8 6rJ 24
C(J 18 : E8 E(J 2E D(J F5 A(J (J(J 8C (J4 C1 E8: A2 ()(J BA 9D (J(J D4 E8 E(J 52
crJ2(J: 3C (J3 8C 3D (J3 8C 3E (J3 F9 C1P(J: 18 D(J F8 A9 ()F 8D 18 D4 (J6
C(J28 : A2 (J3 BE 4() (J3 MJ (Jl B9 FA ClF8: 6(J AD (J4 DC 85 BB 6D (J5 6B

HP crJ3(J: CE (J4 (J9 8(J 2(J 4A C1 AD 66 C2(J(J: DC 85 BC 6D (J6 DC 85 8D 52
EE crJ3B: (J(J DC 29 (JF 49 rJF 85 FB 27 C2(J8: 6D (J 7 DC 85 8E 66 8C 66 C6
FB C(J4(J: B9 CE (J4 29 7F 99 CE (J4 El C2l (J: BE 26 BD 26 8B 26 8E 66 IF

C(J48 : AS FB 29 (J4 F(J (J? 88 C(J 58 C21B: BD 26 8C 66 BB 66 8D EA 29
C(J5(J: (J(J D(J (J 2 A(J (J 5 AS FB 29 93 C22(J: A2 (J (J B5 8B C9 (J? 9() 08 6D

BN C(J58 : (J8 F(J (J7 C8 cr) (J6 D(J (J2 BA C228: E8 E() ()5 D(J F5 4C F9 Cl C5
AG C(J6(J: A(J (J 1 84 FC A2 (J7 MJ (J 7 D4 C23(J: AA 6(J A2 (J(J BD DD C2 2(J 5C

C(J68 : 18 2(J F(J FF A4 FC B9 1B (J8 C238: D2 FF E8 E(J 16 D(J F5 2(J Dl
C(J7() : Cl 4A 4A 4A 4A 18 69 3(J (JD C2MJ: DC Cl 2(J 94 Cl MJ (J (J 84 7A
C(J78: 2rJ D2 FF B9 1B Cl 29 (J F 3A C248: FB 2(J F9 C1 BD 44 (J3 D(J F5
C(JB(J: 18 69 3 rJ 2rJ 02 FF B9 2rJ FE C25rJ: F8 A9 (J 1 9D 44 r)3 A9 F8 7B
crJ88 : Cl 4A 4A 4A 4A 18 69 3rJ 25 C25B: 8D ()6 D4 A9 4C 8D rJ 1 D4 lA
C(J9 rJ: 2rJ D2 FF B9 2rJ Cl 29 (JF 57 C26rJ: 86 FC A2 rJ rJ ArJ r)(J B8 D(J B(J

AHOY/ 103



C268: FD CA 0(1 FA A9 81 80 (14 B9 C438: 43 48 4F 4F 53 45 2(I 54 6F
C2 7(1: 04 A2 (11 86 FD A2 (J1 86 97 C44fJ: 48 45 2(I 43 4F 52 52 45 6A
C278: FE A5 FC (I A AA FE (J1 0(1 9F C448: 43 54 2(I 430 41 4E 2E (10 ()E
C28() : 2() 02 C2 A6 FE E8 E() (IA AF C45(1: A2 (I() BD 36 C4 2() 02 FF 9E
C288: D() ED A2 () 1 86 FE A5 FC 13 C458: E8 E(I lA D() F5 2() 94 Cl 79
C29(1 : ()A AA DE (11 D() 2() 02 C2 AB C46() : A() ()() A9 FE 99 F8 (17 AD F()
C298: A6 FE 88 E(I 13 D(} ED A2 7C C468: (1(1 DC 29 ()F 49 ()F 85 FB 57
C2A(): () 1 86 FE AS FC ()A AA FE 70 C4 7(1: 84 FC 2() 81 C6 A4 FC A9 AS
C2A8: () 1 0(1 2() 02 C2 A6 FE E8 BE C478: FF 2(1 24 C6 A5 FB 29 ()4 52
C2B(): E() (I A D() ED A6 FC A9 FF A7 C48(1: F(I 11 88 A9 21 80 (14 D4 3C
C2B8: 90 F8 ()7 A6 FD E8 E() ()3 C7 C488: A9 2() 80 ()4 04 C() FF 0(1 4A
C2C(I: 0(1 Bl A9 8(1 80 (14 D4 A4 78 C49(1: ()2 A(I (16 A5 FB 29 ()8 F() FC
C2C8: FB C8 C() ()6 F(I ()3 4C 47 DB C498: 11 C8 A9 21 8D ()4 04 A9 4D
C2D() : C2 6(1 A(I (IA A2 ()(I CA 0(1 DC C4A(I: 2() 8D ()4 04 C(I () 7 D() () 2 Cl
C2D8: FD 88 0(1 FA 6() 93 () 5 53 77 C4A8: A() ()(I AD ()() DC 29 If) D() DO
C2E() : 48 41 4B 49 4E 47 2(1 53 (18 C4 B(I: Bl 84 FC B9 44 (13 1'(1 16 EB
C2E8: 49 58 2(I 43 41 4E 53 2E FE C4B8: A9 81 80 (14 04 A9 () 5 80 86
C2F() : 2(1 2(I ()D 93 () 5 40 49 58 C5 C4CfI: (11 04 2(I E5 C7 2(1 11 C8 5E
C2F8: 49 4E 47 2() 54 48 45 2() F9 C4C8: 2() 48 C8 4C 5A C5 A9 21 31
C)()(I: 43 41 4E 53 2E (10 A2 ()(I ()4 C4 0(1: 80 (14 D4 A9 (15 80 () 1 04 49
C3()8 : BD F3 C2 2() 02 FF E8 E() 39 C4D8: 2() 02 C2 18 69 (16 C9 F() D()

C3 Ifl : 13 0(1 F5 A2 (J1 86 FB 2(1 3(1 C4 E(I: 9() F3 A9 2(1 2(1 8C C6 EA 80
C318: 94 Cl 2(1 F9 Cl 86 FC 2(1 ED C4E8 : EA EA A9 F8 80 ()6 D4 A2 6C
C32(): F9 C1 86 FD A5 FC C5 1'0 C6 C4F() : ()() 86 FD A2 11 8E (14 04 9(1
C328: B(I ED A6 FC BD 44 (13 A8 18 C4F8: CA 8E ()4 04 2(1 81 C6 2() B3
C33(1: A6 1'0 BD 44 (13 A6 FC 90 IB CYI(I: 81 C6 2() 81 C6 2(1 81 C6 19
C338: 44 (13 A6 1'0 98 90 44 ()3 Al C5(18 : A6 FD E8 E(I () 5 9(1 E2 78 67
C34(): A(I lA A5 FC (IA AA FE (11 52 C51(1: 1'8 18 AD 3C (13 6D 42 (J3 C(I
C348: D() A5 FD (I A AA DE (II 0(1 22 C518: 80 3C ()3 AD 3D () 3 6D 43 83
C35() : 88 84 (12 2() 88 Cl A4 () 2 7() C52(}: ()3 80 3D ()3 AD 3E (13 69 49
C358: 0(1 E8 38 A5 1'0 E5 FC 85 56 C528: ()() 80 3E (13 18 AD 3C (13 FB
C36() : FE A() ID 18 65 FE 88 D() 1'2 C53 (I: 69 5() 80 3C ()3 AD 3D ()3 A4
C368: FA 85 FE A8 A5 FC (JA AA E7 C538: 69 (12 80 3D (13 AD 3E ()J 6()
C37 () : FE (I() D() A5 1'0 ()A AA DE 77 C54(1: 69 ()(I 80 3E (13 AD 31' ()3 68
C378: ()() D() 88 84 (12 2() 88 C1 C2 C548: 69 (n 80 31' ()3 08 58 A9 50
C38(1: A4 (12 0(1 E8 Afl lA A5 FC 3E C55(): ()() 80 42 ()3 80 43 ()3 4C 43
C388: (I A AA DE () 1 D() A5 1'0 (IA 9B C558: A7 C5 78 1'8 38 AD 4(I () 3 6(1
C39() : AA FE () 1 D() 88 84 ()2 2(I 3B C56() : E9 (n 8D 4(1 (13 08 58 A9 1'6
C398: 88 Cl A4 (12 D() E8 A6 FB E5 C568: 2() 80 (J4 D4 A9 F8 80 (16 2S
C3A(I: E8 E(I Ifl F(J () 3 4C 15 C3 93 C5 7(): 04 A2 () (I BD 44 (13 1'(1 (J4 E1
C3A8: 6() AA AA AA 8(J (JfJ ()2 8(1 ()C C578: E8 4C 73 C5 86 1'0 A2 ()() ()E
C3 B(): ()() fJ2 8() ()() () 2 8() ()() () 2 B7 C58() : 86 FE A9 FE A6 1'0 90 1'8 E9
C3B8: 8() ()() () 2 8(1 ()() () 2 8 () ()() 3E C588: ()7 A9 21 80 ()4 04 2() 02 B3
C3C(): (12 8() () (I () 2 8(1 (I() () 2 8() 48 C59(1: C2 A9 2(} 80 ()4 04 A6 1'0 28
C3C8: ()(I (12 8(1 (I() (12 8(1 (J(I (12 CF C598: A9 FF 90 F8 (17 2(1 02 C2 95
C3D(): 8() ()(I (12 8() (J(I ()2 8() (I () 56 C5A() : A6 FE E8 E(} 24 0(1 09 A9 88
C3D8: (12 8() ()(J () 2 8() ()() (12 8() 6() C5A8: () fJ 80 18 04 80 15 D() A2 39
C3 E(I: (J() () 2 8() (I() () 2 AA AA AA 65 C5B(I: ()() BD 20 C6 2(1 02 1'1' E8 3E
C3E8: FF ()() ()() ()f) 2A AA A8 2A 9() C5B8: E(I 3() D() FS A2 ()3 A() ()7 DO
C3 F(): 56 A8 2A 69 A8 2A 56 A8 5S C5CfJ: 18 2() F() 1'1' A2 () 2 BD 3C 88
C3F8: 2A QA A8 2A 6A A8 2A AA 48 CSC8: ()3 4A 4A 4A 4A 18 69 3() A6
C4(1(): A8 2A 55 A8 2A 69 A8 2A 37 C5D(): 2(1 02 FF BD 3C ()3 29 ()F l"8
C4()8: 69 A8 2A 69 A8 2A 5S A8 7E CSD8: 18 69 3(1 2(1 02 l"P CA E(I 29
C4 If): 2A AA A8 2A 56 A8 2A 69 4A C5 E(J: FF D() E3 A2 (IS AfJ 13 18 ()9
C418: A8 2A 56 A8 2A 6A A8 2A 51 C5E8: 2() F(I l"F AD 4(1 (13 4A 4A 7F
C42(J: 6A A8 2A AA A8 ()(J ()() ()(J B(J CSl"(J: 4A 4A 18 69 3(J 2() 02 FF 2A
C428: A2 ()() BD A9 C3 9D 8(J 31' 53 CSF8: AD 4 () (J3 29 () l" 18 69 3(J 03
C43(J: E8 E() 8() D() F5 6() 93 ()S 3A C6()() : 2(J 02 FF A2 (17 A() () F 18 64
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IMPORTANTI Letters on white background are Bug Repellent line codes. 00 not enter themI Pages 83 and 84 explain these codes
• and provide other essential information on entering Ahoy! programs. Refer to these pages before entering any programs!

C6fJ8 : 2fJ FfJ FF AD 3F fJ3 4A 4A 9D C7C8: fJfJ 3C fJfJ OfJ AE 26 DfJ E8 93
C6FJ: 4A 4A 18 69 3fJ 2fJ D2 FF 49 C7DfJ: 8E 26 DfJ 4C 31 EA 78 A9 EfJ
C618: AD 3F fJ3 29 fJF 18 69 3fJ Fl C7D8: CC 8D 14 03 A9 C7 8D 15 5E
C62fJ: 2fJ D2 FF 6fJ 99 F8 fJ 7 2fJ 2D C7EfJ: fJ3 58 4C 5D C6 A9 77 80 5B
C628: 81 C6 A4 FC 6fJ 93 fJ5 00 18 C7E8: fJF DfJ A6 FC E8 A9 14 18 2B
C63fJ: fJD fJ D 53 43 4F 52 45 3A fJ2 C7FfJ: 69 IE CA DfJ FA 8D fJE DfJ 7B
C638: fJ D fJD 43 48 41 4E 43 45 F5 C7F8: A9 FC 80 FF fJ7 A2 fJfJ 8A 61
C64 fJ: 53 2fJ 52 45 40 41 49 4E 71 C8fJfJ: 90 fJfJ 3F E8 EfJ 4rJ DfJ F8 BfJ
C648: 49 4E 47 3A fJD fJD 43 55 14 C8fJ8 : A9 FF 80 1C DfJ 80 15 DfJ 9F
C65 fJ: 52 52 45 4E 54 2fJ 4C 45 8E C8UJ: 6fJ AfJ 14 A9 fJ5 84 fJ2 85 OF
C658: 56 45 4C 3A fJD 2fJ fJ3 CfJ 6B C818: FF 98 18 65 fJ2 65 fJ2 A8 4fJ
C66 fJ: 2fJ E8 C1 2fJ 28 C4 2fJ 5C B4 C82 fJ: B9 8C C7 99 fJfJ 3F B9 80 4E
C668: C1 2fJ 32 C2 2fJ D2 C2 2fJ 15 C828: C7 99 fJ 1 3F B9 8E C7 99 73
C67 fJ: 02 C2 2fJ fJ6 C3 2fJ 02 C2 A5 C83 fJ: f)2 3F 2fJ 02 C2 2f) 02 C2 DC
C678: 2f) D2 C2 2f) y) C4 4C 92 42 C838: A4 fJ 2 88 A5 FF 80 fJ1 04 7fJ
C68f) : C6 A2 4f) AfJ f)fJ 88 Of) FD 22 C840: 18 69 f)5 Cf) FF DfJ CE 6f) 87
C688: CA Df) FA 6fJ 80 f)4 04 4C 32 C848: AfJ f)f) A5 FF 84 fJ 2 85 FF 9A
C69 f): 02 C2 AD 4fJ f)3 pf) 1F A2 C9 C85 f) : 98 18 65 fJ2 65 fJ 2 A8 A9 22
C698: 18 AfJ fJ 5 18 2f) FfJ FP A2 22 C858: fJf) 99 Of) 3F 99 01 3F 99 A4
C6AfJ: fJfJ BD 26 C7 2fJ D2 FF E8 28 C86 fJ: f)2 3F 2fJ 02 C2 2fJ D2 C2 f) D
C6A8: EfJ 1D DfJ F5 AD fJfJ DC 29 21 C868: A4 fJ2 C8 A5 FF 80 fJ1 04 EfJ
C6BfJ: trJ DfJ P9 4C 6fJ C6 AD 3E EA C87fJ: 38 E9 fJ5 CfJ 15 DfJ 05 6fJ 74
C6B8 : f13 CD 4E fJ 3 9fJ 2A PfJ fJ2 88 C878: fJfJ 78
C6CfJ: BfJ 14 AD 3D fJ3 CD 4D fJ3 91
C6C8: 9fJ IE PfJ fJ2 BfJ fJ8 AD 3C fJ D TRACKDOWNC6 DfJ: fJ3 CD 4D fJ3 9fJ 12 AD 3C 7E
C6D8: fJ3 80 4C fJ3 AD 3D fJ 3 8D 34 FROM PAGE 80
C6 EfJ: 4D fJ3 AD 3E f13 80 4E fJ3 FE (-64 VERSIONC6E8: A2 fJfJ BD 43 C7 2fJ D2 FF 47
C6FfJ: E8 EfJ 34 DfJ F5 A2 fJ B AfJ fJ4 '10 REM *** TRACKDOWN (64) *** BUCK CHILD
C6F8: fJC 18 2fJ FfJ FF A2 fJ2 BD 9fJ RESS (11/07/85) *** LM
C7fJfJ: 4C fJ3 4A 4A 4A 4A 18 69 P9 ·20 REM *** P.O. BOX 13575 SALEM, OR 9730
C7fJ8: 3fJ 2fJ D2 FF BD 4C fJ3 29 61 9 *** DC
C7 FJ: fJF 18 69 3fJ 2fJ 02 FF CA 8E •JrJ PRI TCHR$(l47) "LOADING AND CHECKING D
C718: EfJ FF DfJ lD AD fJfJ DC 29 61 ATA.":PRINT BG
C72 fJ: I fJ OfJ F9 4C 82 C7 5fJ 52 34 ·40 FORJ=53f'J0T053157:REAOA:POKF~,A:X=X+A
C728: 45 53 53 2fJ 46 49 52 45 5B :NEXTJ GO
C73fJ: 42 55 54 54 4P 4E 2fJ 54 82 . 5fJ IFX<>24385THENPRINT"ERROR IN DATA.": E
C738: 4P 2fJ 54 52 59 2fJ 41 47 5fJ NO FC
C74fJ: 41 49 4E fJD fJ D 47 41 40 fJ9 '6fJ PRI T"OATA OK.": PRINT: PRINT"SYS 53[ 3"
C748: 45 2D 4F 56 45 52 fJO fJ 0 12 fJ" J TO ACTIVATE.": END BO
C75fJ: 48 49 47 48 2fJ 53 43 4F 77 '70 DATAI62,0,172,1,8,2f'J,2f'J,132,253,169
C758: 52 45 3A fJO fJD 5fJ 52 45 2C ,8,133 PF
C76fJ: 53 53 2fJ 46 49 52 45 42 9fJ '80 DATA254,161,253,141,166,207,230,253,l
C768: 55 54 54 4F 4E 2fJ 54 4F C7 61,253,141,167 GC
C77 fJ : 2fJ 53 54 41 52 54 fJ D A9 06 ·90 OATA207,230,253,169,5,141,168,207,169
C778 : fJ fJ 8D 4C fJ 3 8D 4D fJ3 8D CfJ ,8,133,252 FD
C78fJ: 4E fJ3 AD fJfJ DC 29 1fJ FfJ 86 ·If'J DATA162,O,173,168,207,133,251,173,16
C788: F9 4C D6 C7 fJ fJ fJf) fJfJ fJfJ 6D 8, 2fJ7 , 197 , 251 OM
C79fJ: fJfJ f)fJ fJfJ fJ fJ fJ fJ fJ fJ fJC fJfJ 9C '110DATA208,22,201,6,240,18,161,251,201,
C798: fJfJ E2 CfJ fJ3 1C 9fJ fJI BB A8 34,24fJ,4 AH
C7AfJ: 6fJ fJ D DD 98 26 3A CE 10 DfJ '1200ATA201,35,208,8,169,6,141,168,207,7
C7AS: DO 9A 3A 88 76 fJ 7 77 AfJ 79 6,44,2fJ7 OG
C7BfJ: fJA El DfJ fJE 6E AfJ fJ 1 DB 67 ·130 DATAI61,253,240,7,193,251,240,39,76,
C7B8: 4 fJ fJ 3 76 CfJ fJ fJ 4D fJ fJ fJfJ 8fJ 153, 2fJ7 ,161 ML
C7CfJ: E6 fJ fJ fJ fJ 1C fJfJ OfJ 24 fJfJ E7 ·140 DATA251,240,44,32,159,207,32,159,207
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·80 DATA162,0,172,l,16,2(f),2(f),132,253,16
9,16,133 PK

·90 DATA254,161,253,141,234,29,230,253,16
1,253,141,235 DI

'l(f) DATA29,230,253,169,5,141,236,29,169,
16,133,252 FC

'110 DATA162,0,173,236,29,133,251,173,236
,29,197,251 LJ

·120 DATA208,22,201,6,240,18,161,251,201,
34,240,4 AH

·130 DATA201,35,208,8,169,6,141,236,29,76
,112,29 NN

'140 DATA161,253,240,7,193,251,240,39,76,
221,29,161 MJ

·150 DATA251,240,44,32,227,29,32,227,29,l
61,253,240 JI

·160 DATA60,32,227,29,161,253,141,234,29,
32,227,29 BP

'170 DATA161,253,141,235,29,32,227,29,76,
112,29,230 AJ

'180 DATA251,161,251,240,6,32,227,29,76,1
19,29,174 fill

·190 DATA234,29,173,235,29,32,205,221,169
,13,32,210 MF

·200 DATA255,32,227,29,76,112,29,230,253,
MP 2(J8, 2, 23() , 254 ,96 PA

concoct their evil brew and, as Lady a multinational force to repel the in­
Macbeth, determine how to murder vasion; or, as the Soviet commander,
the king in his bed. Each stage is ac- use your momentwn to capture the
companied by a psychological pro- oil fields in northern Iran before the
gram in which you try to determine American army and airpower push
what motivated the characters' mur- you back. Featured are air strikes,
derous acts. ranger drops, anti-sub warefare, and

Mission on Thunderhead ($25.00), solitaire and two-player modes.
a futuristic bivouac with over 50 The Avalon Hill Game Company,
rooms and 4 mazes, contains two see- Microcomputer Games Division, 301­
narios: Operation Tempest (find the 254-9200 or 800-638-9292 (see ad­
device needed to destroy the complex dress list, page 82).
and free the human race) and The Fi- First called Diablotin in Europe,
nal Appeal (a planetwide scavenger where it was invented over 50 years
hunt to find the necessary objects to ago, Diablo for the Amiga involves
open the Freedom Gate). moving a ball along 232 sections of

Previously available on Atari, Gulf constantly shifting tracks arranged on
Strike places you in far-off 1987, fol- 116 moving panels. Price is under $50.
lowing a Russian invasion of Iran. As Classic Image Inc., 201-389-3633
the U.S. commander, you must direct (see address list, page 82).

,161,253,2M) NB
·150 DATA60,32,159,207,161,253,141,166,20
7,32,159,207 FH

·160 DATA161,253,141,167,207,32,159,207,7
6,44,207,230 AA

'170 DATA251,161,251,240,6,32,159,20~,76,

51 , 2(J7 , 174 .' NF
'180 DATA166,207,173,167,207,32,205,189,l
69,13,32,2F) BP

·190 DATA255,32,159,207,76,44,207,230,253'
,208,2,230,254,96 BC

VIC 20 Bug &peflenr required for proofread·
ing. See April '86 Ahoy! or any previous issue. VIC 20 VERSION

'10 REM *** TRACKDOWN (VIe-20) *** BUCK C
HILDRESS (11/07/85) *** KE

·20 REM *** P.O. BOX 13575 SALEM, OR 9730
9 *** HH

·30 POKE55,76:POKE56,29:CLR JK
•4() PRINTCHR$( 147) "LOADING AND": PRINT"CHE
CKING DATA.": PRINT BJ

·50 FORJ=7500T07657:READA:POKEJ,A:X=X+A:N
EXTJ NJ

·6() IFX<>22()21THf<;NPRINT"ERROR IN DATA.": E
ND IA

·7() PRINT"DATA OK.": PRINT: PRINT"SYS 75(}fj
TO ACTIVATE.":END

SCUnLlBUn
Continued from page 14

fuel pwnp problems actual pilots
faced while diving. Both simulator
and game scenarios are provided, the
latter giving any number of players
a chance to shoot down enemy air­
craft. Number of kills and flight
hours are recorded on a separate disk
so that succeeding flights can become
tougher.

Macbeth ($25.00) consists of separ­
ate text adventures covering four stag­
es of Shakespeare's play, from the
young Macbeth's anemptto suppress
the rebels in the service of his king
to the desperation of the tyrant
trapped in his fiery castle. In be­
tween, you'll help the three witches
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SUBSCRIBE
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o Send me twelve issues of AHOYI for
$21.95 ($29.25 Canada & elsewbere). I
understand that I will be billed later.

o Send me twenty-four issues of AHOY! for
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understand that I will be billed later.
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