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separate video and audiooutput
matched to your composite inputcom·

puter monitor. For composite coloror m0no

chrome monitors.
!!---- Backed by afull 90 day guarantee.

Write for illustrated literature and prices or see
CAROCO Computer Accessories and Software
wherever computers are sold.

urn y'our CRT Monitor into a
with Cardco'snew monitor ........

Also available to tum your 3llOS. Topeka WIchiIa,_67202
CRT monitor into a television set is CAROCO (316)267-6525

Model MTI2, a full UHFNHF TV tuner with "The world's largest manufacturerofCommodore accessories."

~~~

With aflick ofthe switch you can tum
your computer monitor to provide the
most vivid television pictures available. Re
ceive asharper, clearer television picture on your
CRT monitor than you ever thought possible.
Model MT/l includes a full wireless remote control
sixty-channel cable ready tuner with separate video
and audio output. Completely compatible with
your composite input computer monitor. For com
posite color or monochrome.

Tum your CRT Monitor into a television set 
with Cardeo' s new monitor tuners. 

With a flick of the switch you can tum 
your computer monitor to provide the 
most vivid television pictures available. Re
ceive a sharper, clearer television picture on your 
CRT monitor than you ever thought possible. 
Model MTII includes a full wireless remote control 
sixty-channel cable ready runer with separate video 
and audio output. Completely compatible with 
your composite input computer monitor. For com
posi te color or monochrome. 

Also available to rum your 
CRT monitor into a television set is CAROCO 
Model MT/Z, a full UHFNHFTV runer with 

separate video and audio output 
matched to your composite input com

puter monitor. For composite color or mono
chrome monitors. 
Backed by a full 90 day guarantee. 

Write for illustrated literature and prices or see 
CAROCO Computer Accessories and Software 
wherever computers are sold. 

eordea, inc. 
300 S. Topeka WIChita, Kansas 67202 
(316) 267·6525 

"The world's largest manufacturer of Commodore accessories." 

.... 
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Part n of Orson Scott Card's feature on program
ming text adventures appears in Creating Your 0l17l

Games on the VIC and 64, including the complete.
ready to play Emerald Elepham of Cipangu. (Tum to
page 54.)

ot content with covering Commodore graphics
like a ballpark tarpaulin, Morton the K has laid bare
the 1541's Block Availability Map in BAM Read and
Prim. (Tum to page 53.)

There's lots more inside, like Michael Buhidar's
entertaining Lawn Job for the C-64 (tum to page II);
the windup of Richard Herring's acclaimed Educa
tional Software eries, delayed from a previous issue
(tum to page 62); Dale Rupert's report on using
your Joystick! (ye , joystick!) in your programming
(tum to page 19); and many other surprises.

One la t note: remember that our programs are
now available on disk. See the ad on page 66.

Thanks for shipping with us once again!

It was as if the world were limited to the 160 by 200
(320 by 200 in hi-res mode) pixels available to a
single screen display. Not one program allowed hori
zontal or vertical scrolling of the screen, or even
linking of image files from disk.

In this regard, I would like to present a challenge
to all the software developers out there. Give us a
true "graphics processor." Show us what the Com
modore 64 can really do. leI us do horizontal and
vertical scrolling for some real panoramic displays.
Sure, graphics eats up a lot of memory at 10.OOJ
bytes for a multicolor screen. Even with 64K to
work with, things will get a little tight. How about
linked files, where graphics data is stored on the
disk and loaded in for a dynamic display? That
would be one way to get around the memory crunch.

While we are ar it, Jet US throw in a few more
features. A package which would give the user the
option of high resolution or multicolor graphics
would be a welcome addition. Not one of the re
viewed programs had this obvious capability. Let us
take this concept one step further. The VIC n chip's
line scan interrupts should allow the mixing of hi-res
and muhicolor graphic on the same screen. Now
thal would be an impre~sive display!

So let's get to work and make a real graphics pro
cessor for the Commodore 64.

II It's a natural: Ahoy!, the most graphically ap
pealing Commodore magazine on the market,
devoting an issue to Commodore graphics!
This month features only half the exhaustive

treatment afforded the subject by Morton Kevelson,
including a look at bit mapped graphics and reviews
of some of the top packages available. His two-part
feature concludes next month with ... but we'll let
you wait and be surprised.

In the meantime, Morton's guest editorial-though
deserving of inclusion in our editor's page-forces us
to talk more ketchily than usual about the contents
of the October Ahoy!:

Pete lobi is back! The author of Multi Draw 64
and the Interrupt Music Maker/Editor has provided
the VIC 4O-Column Operating System, enabling VIC
users to generate 40 columns and imbue their com
puters with many of the characteristics of a PET.
(Tum to page 45.)

,

THE GRAPHICS CHALLENGE
By Morton Kevelson

The other day an acquaint;U1ce presented me with
a terrific new program he had developed. It would
allow the oWner of a personal computer to manipu
late text to his heart's content. It included many
powerful features such as the ability to move, insert,
replace, add, delete, and so on. He called his new
idea a "word processor." Well, I started to work
with it and sure enough it did everything he said it
would. Before long, I was composing error-free let
ters at a phenomenal rate. Unfortunately, the pro
gram had one minor restriction.. It would only accept
a single screen of text at a time....

Sounds a little farfetched, does it not? one of us
would seriously accept my fictional friend's proposal
for a single screen word processor. We all know that
such a program would be severely limited in its
scope and application. The analogy may be some
what extreme, but at some point during the past
month it dawned on me that I had been asked 10 ac
cept just such a proposal. This was in regard to the
"graphics processors" reviewed in thi issue.

Now don't get me wrong, these packages were
very impressive. They certainly turned the Commo
dore 64 into a very effective sJ,.etchpad. However, it
seems that a significant opportunity has been
missed. None of these programs allowed more than
a single screen image to be created at a single time.

4 AHOYI
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devoting an issue to Commodore graphics! 
This month features only half the exhaustive 

treatment afforded the subject by Morton Kevelson, 
including a look at bit mapped graphics and reviews 
of some of the top packages available. His two-part 
feature concludes next month with . . . but we'll let 
you wait and be surprised . 

In the meantime, Morton's guest editorial-though 
deserving of inclusion in our editor's page-forces us 
to talk more sketchily than usual about the contents 
of the October Ahoy!: 

Pete lobi is back! The author of Multi Draw 64 
and the Interrupt Music MakerlEi:litor has provided 
the VIC 40-Colurrlll Operating System, enabling VIC 
users to generate 40 columns and imbue their com
puters with many of the characteristics of a PET. 
(Thrn to page 45.) 

Part 11 of Orson Scon Card's feature on program
ming text adventures appears in Creatillg YOllr 0\\11 
Games on the VIC and 64, including the complete, 
ready to play Emerald Elephant of Cipallgu. (Turn to 
page 54.) 

Not content with covering Conunodore graphics 
like a ballpark tarpaulin, Morton the K has laid bare 
the 1541's Block Availability Map in BAM Read alld 
Print. (Thrn to page 53.) 

There's lots more inside, lil<e Michael Buhidar's 
entertaining Lawn Job for the C-64 (turn to page II); 
the windup of Richard Herring's acclaimed Ei:luca
tiollal Software series, delayed from a previous issue 
(turn to page 62) ; Dale Rupert's report on using 
your Joystick! (yes, joy tick!) in your programming 
(turn to page 19); and many other surprises. 

One last note: remember that our programs are 
now available on disk. See the ad on page 66. 

Thanks for shipping with us once again! 

THE GRAPHICS CHALLENGE 
By Morton Kevelson 

The other day an acquaintance presented me with 
a terrific new program he had developed. It would 
allow the owner of a personal computer to manipu
late text to his heart's content. It included many 
powerful features such as the ability to move, insert, 
replace, add, delete, and so on. He called his new 
idea a "word processor." Well, I started to work 
with it and sure enough it did everything he said it 
would. Before long, I was composing error-free let
ters at a phenomenal rate. Unfortunately, the pro
gram had one minor restriction. It would only accept 
a single screen of text at a time .... 

Sounds a little farfetched, does it not? None of us 
would seriously accept my fictional friend's proposal 
for a single screen word processor. We all know that 
such a program would be severely limited in its 
scope and application. The analogy may be some
what extreme, but at some point during the past 
month it dawned on me that I had been asked to ac
cept just such a proposal. This was in regard to the 
"graphics processors" reviewed in this issue. 

Now don't get me wrong, these packages were 
very impressive. They certainly turned the Commo
dore 64 into a very effective Sketchpad. However, it 
seems that a significant opportunity has been 
missed. None of these programs allowed more than 
a single screen image to be created at a single time. 
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It was as if the world were limited to the 160 by 200 
(320 by 200 in hi-res mode) pixels available to a 
single screen display. Not one program allowed hori
zontal or vertical scrolling of the screen, or even 
linking of image files from disk. 

In this regard, I would like to present a challenge 
to all the software developers out there. Give us a 
true "graphics processor." Show us what the Com
modore 64 can really do. Let us do horizontal and 
vertical scrolling for some real panoramic displays. 
Sure, graphics eats up a lot of memory at 10,001 
bytes for a multicolor screen. Even with 64K to 
work with, things will get a little tight. How about 
linked files , where graphics data is stored on the 
disk and loaded in for a dynamic display? That 
would be one way to get around the memory crunch. 

While we are at it , let us throw in a few more 
feature. A package which would give the user the 
option of high resolution or multicolor graphics 
would be a welcome addition. Not one of the re
viewed programs had this obvious capability. Let us 
take this concept one step further. The VIC [] chip's 
line scan interrupts should allow the mixing of hi-res 
and multicolor graphic on the same screen. Now 
that would be an impressive display! 

So let's get to work and make a real graphics pro
cessor for the Commodore 64. 

TE , 
tiel 
con 
no 
con 
bel 
m UI 

an 1 

P 
wor 
add 
age. 
a d.i 
ing 
info 
data 
in S 
$69 

gle 
201 

S 
the 
by! 
chol 

lion 
of c 
side, 
ing 1 
thin~ 
numl 
473-8 



S(:lJiil.I:I~lJii

.,

plied is a diskette with the Promo
terminal softwdre and a speed
copy utility for the 1541.

For information call toll-free:
1-800-782-1100.

It seems that everyone is getting
into the computer-aided investment
act, including TI,e Source. In con
junction with Spear Securities Inc.,
The Source will offer online se
curities trading and confirmation,
real-time and delayed stock quota
tions, automatic ponfolio updating
and record keeping. and a wide
range of investmem databases.
Those who wish to actively trade
online mu t have an account with
Spear Securities.

Source Telecomputing Corpora
tion, 1616 Anderson Road,
McLean, VA 22102 (phone: 703
734-7500).

Time to lose carrier for another
month. Stay online for our up
coming column.

AHOYI 5

Chemical Bank has made its
Promo home banking system
available to Commodore users.
Promo allows a u er to pay bills,
transfer funds, determine his bal
ance, see an electronic statement,
track a budget, balance his check
book, and find out if a check has
cleared. Additionally, users can
end electronic mail to each other

via the system.
Promo also offers infonnation

services, including economics.
busines , taxes, Consumer Reports
anicles, and a guide to all Chemi
cal Bank services. To be intro
duced this fall are investment,
stock and option training, and a
special Promo for small bu iness
es.

Promo is designed to operate on
a Commodore 64 with a 1541
drive and a modem. The Vicmo
dem, Automodem. and Hesmo
dem are currently supported. Sup-

Banking via modem (with Chemical Bank's Pronto) beals standing in line.
READER SERViCE NO. 236

TELECOMMUNICATIONS UPDATE • EXPANSION INTERFACE • DVORAK
KEYBOARD • BUSINESS GRAPHICS • COMPUTER WCK • HANDICAPPING

PROGRAM • BASIC EXPANDER • TINK!TONK! AND MR. PIXEL •
FINANCIAL PLANNING • LATEST GAME RELEASES FOR THE VIC AND 64

TELEPHONE TIME
You may have noticed that SCII1

liebl/II has been skimpy on tele
communications in the past. But
no more! Below is the latest tele
com new for you to download, to
be followed by a regular telecom
munications column beginning in
an upcoming issue.

Prentice-HaWs SkiWriler II is a
word processor with one handy
addition: a built-in terminal pack
age. This allows a user to call up
a database in the middle of edit
ing a document, download needed
information, and incorporate this
data into his document. Available
in September for the C-64; price
$69.95.

Prentice-Hall, P.O. Box 819, En
glewood Cliffs, NJ 07632 (phone:
201-592-2611).

Shrinks are the latest casualty of
the computer age. Teleps)'ch, run
by Dr. Timothy Miller, offers psy
chological counseling to tho e
who have a computer and mo
dem. The client prepares a docu
ment describing his problem and
uploads it to the Teleps)'ch system.
Within seven days Dr. Miller re
plies by posting a leller for the
client to receive via the computer
system. Thlk is neither cheap in
person nor by computer, though:
the rate is Y.o of a cent for each
word you type and 2 cents for
each word of Dr. Miller's reply.

The lack of filce-to-face interac
tion is a disadvantage of this type
of counseling. But on the positive
ide, composing a lener describ

ing your problems helps you in
thinking them over. The modem
number for Teleps)'ch is 209
473-8296.

S(:lJiil.I:I~lJii 
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TELEPHONE TIME 
You may have noticed that SCL/I

liebL/II has been skimpy on tele
communications in the past. But 
no more! Below is the latest tele
com news for you to download, to 
be followed by a regular telecom
munications column beginning in 
an upcoming issue. 

Prentice-Hall's SkiWriler /I is a 
word processor with one handy 
addition: a built-in terminal pack
age. This allows a user to call up 
a database in the middle of edit
ing a document, download needed 
information, and incorporate this 
data into his document. Available 
in September for the C-64; price 
$69.95. 

Prentice-Hall, p.o. Box 819, En
glewood Cliffs, NJ 07632 (phone: 
201-592-2611). 

Shrinks are the latest casualty of 
the computer age. Telepsych, run 
by Dr. Timothy Miller, offers psy
chological counseling to those 
who have a computer and mo
dem. The client prepares a docu
ment describing his problem and 
uploads it to the Telepsych system. 
Within seven days Dr. Miller re
plies by posting a letter for the 
client to receive via the computer 
system. Thlk is neither cheap in 
person nor by computer, though: 
the rate is J,. of a cent for each 
word you type and 2 cents for 
each word of Dr. Miller's reply. 

The lack of face-to-face interac
tion is a disadvantage of this type 
of counseling. But on the positive 
side, composing a lener describ
ing your problems helps you in 
thinking them over. The modem 
number for Telepsych is 209-
473-8296. 

Ballkillg via modem (with Chemical Balik's I'r9nto) beats Slalldillg ill lille. 
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Chemical Bank has made its 
Pronto home banking system 
available to Commodore users. 
Prolllo allows a user to pay bills, 
transfer funds, determine his bal
ance, see an electronic statement, 
track a budget, balance his check
book, and find out if a check has 
cleared. Additionally, users can 
send electronic mail to each other 
via the system. 

Promo also offers infonnation 
services, including economics, 
business, taxes, COllsL/mer Repol1s 
articles, and a guide to all Chemi
cal Bank services. To be intro
duced this fall are investment , 
stock and option training, and a 
special Prolllo for small business
es. 

Pronto is designed to operate on 
a Commodore 64 with a 1541 
drive and a modem. The Vicmo
dem o Automodem, and Hesmo
dem are currently supported. Sup-

pI ied is a diskette with the Prolllo 
terminal software and a speed 
copy utility for the 1541. 

For information call toll-free: 
1-800-782-1100. 

It seems that everyone is gening 
into the computer-aided investment 
act, including 71,e Source. in con
junction with Spear Securitie Inc., 
The Source will offer online se
curities trading and confirmation, 
real-time and delayed stock quota
tions, automatic portfolio updating 
and record keeping, and a wide 
range of investment databases. 
Those who wish to actively trade 
online must have an account with 
Spear Securities. 

Source Telecomputing Corpora
tion, 1616 Anderson Road , 
Mclean , VA 22102 (phone: 703-
734-7500). 

Time to lose carrier for another 
month. Stay online for our up
coming column. 
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book, or other database applica
tions. Over 1000 mailing list rec
ords can be stored.

Practicorp, The Silk Mill, New
ton Upper Falls. MA 02164
(phone: 617-%5-9S70).

COMMODORE ANCHOR
If you're afraid your Commo

dore might sail away one day, try
Technalock by Business Security
Systems. The $24.95 package con
sists of two plates which you bond
to your computer and the surface
you wish to secure it to, a cable
that's fed through loops in the
plate. lock, and surface cleaner.
A package of two additional plates
to accommodate peripherals may
be purchased for $14.95.

Business Security Systems, 512
South Hanley, Suite 141, St. Louis,
MO 63105 (phone: 314-962-4446).

BUSINESS GRAPHICS
BIGraph by Commodore will

take any raw data and convert it
into full color, 3-dimensional
charts, graphs, pie charts, histo
grams, and other business graph
ics. Graphs created may be
printed on a Commodore MPS
801 printer. Different colors, mul
tiple graphs, and grid overlays are
all provided for. fur the C-64, the
price will be in the $59-$79
range.

Commodore Busines Machines,
1200 Wilson Drive, West Chester,
PA 19380 (phone: 215-431-91(0).

EDUCATIONAL SOFIWARE
No starting on a hoestring for

Mindscape, Inc., which has en
tered the educational market with
a full-blown line of software. (It's
easy to be bold when you're a
subsidiary of SFN, the nation's
largest children's textbook publish
er.) Mindscape's programs will
come from independent developers
and be marketed under several
categories.

PLACE YOUR BITS
Having announced Speed Han

dicapper in the June ScuulebUlt, it
was a probable 12 to 7 that we'd
soon hear from manufacturers of
other 64-compatible horse race
programs. 3G Company has come
in at the head of the pack with
Horses (ff]J.

When fed statistics from the
daily racing form, Horses OTB
wi II derive odds for each horse.

o judgment is necessary. One
advantage over track odds is that
the programs will not reflect the
amount of money bet on each
horse.

3G Company, Inc., Rte. 3, Box
28A, Gaston, OR 97119 (phone:
503-662-4492).

POWER/PAC
Two new 64 utilities from Edu

compo
Power Plus ($19.95) adds 40

commands to the 64, including
ones for automatic line numbers,
screen dump, renumber, find/re
place, color change, machine lan
guage, and more. (One interesting
feature is Un-New, which lets us
ers who have a reset switch reset
their computer without losing a
program in memory.)

Disk Pac ($14.95) can perfoml
such services as undeleting files,
changing a disk ID and name, in
specting all sectors on a disk, and
reading the staJ1ing and ending
addresses of a file.

Educomp, 2139 Newcastle Ave
nue, Cardiff, CA 92007 (phone:
619-942-3838).

PRACTINEWS
PractiFile ($55) is a database

program designed by Pracricorp to
complement their PS and Practi
Calc 64 spreadsheets. It allows
files to be merged from several
word processing programs and can
be used to keep track of mailing
lists, accounts receivable, grade

f2629 N. fatum INd.
......$1_AI.....

$2.00 Phone Credit
with each order over $SO!

CAll (602) 957·3619

CALL FOR OTHER
SUCH-A-STEAL PRICES
ON SOFTWARE AND

HARDWARE FOR
YOUR COMMODORE 64

EpVX Summer Games ___ $25
SUblogle Right Simulator II $37
SCreenplay Pogo Joe __ . __ $19
Access Beachhead __________ $23
Intoeom Sorcerer • __ __ _ $33
Continental Home Acct. . _. _. __ . $47
Timework.< Word Writer . $39
Timework.< Doto IV'onoger II .. _ $39
Commodore Magic Desk __________ $55
Mlcrowore Clone Machine , $39
Blue Sky Super Copy .. _. _. _. _. $29
Handle COIcResult Advanced $75
Plolesslonol word Pro 3 + Spellright . $69
Synapse Zoxxon . $28
Spinnaker Kindercomp $19
Datosa" Dollos Quest .. _ $25
Dynotech Codewriter $69

SUCH-A-STEAl
ON SOFTWARE!

u~h A Dea Inc

Reader Service No. 232
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Gemini 10X $267
legend 80 CPS . . . . .. $239
legend 100 CPS ..... $259
12 In. Amber Monitor. $89
Concord Disk Drive .. $297

NEW
LOW PRICES

OQOERING &. TERMS. 5end cosh/ef CheCk. moneyordet.
penonaI/COl"f1XJOV ch9cb oIlow 3 weeks txri
eteoronee VlSA/MosterCord occeplBd Ph:Mde phone
numbef with Oldef SHIF'PNG· Softwam adO 56.00 lor rm
rrvee pieces. 00d SUD each oddifionoI pees.
~ odd $15,00. Ref\ms rn,nf hove OUfhorilotion
numb9f (coll602·957.J61Q IOf cufhOOwtlon ,...II'Ttl9I').M
returned~ a.b;ecl to t8$tocking tee and
must come with all original pockOQU"lO- No returN
.::J1c:rwed Offer 30 days trom st\Ipplng dOle Pnces are lor
cosh. V&. end MosIElfCord odd 3"- Rices subject 10
Change WIthout notice. All products 5I.b;ec1 10011OI10
biIify trom monufoclUf9ll ondlOl suppliers. All prICeS In
U.S. dollars.
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NEW 
LOW PRICES 

Gemini 10X ......... $267 
legend 80 CPS . . . . .. $239 
legend 100 CPS . . . .. $259 
12 In. Amber Monitor . $89 
Concord Disk Drive .. $297 

SUCH-A-STEAL 
ON SOFTWARE! 

Epyx Summer Games .............. $25 
Subloglc Right Simulator II . ..... . .. $37 
Screenplay Pogo Joe .. . ........... $19 
Access Beachhead . . . . . . . . . . . . . . .. $23 
Infocom Sorcerer . . . . . . . . . . . . . . . . .. $33 
Continental Home Ace!. ........... $47 
Tlmeworks Word Writer ............. $39 
Tlmeworks Data Manager II ...... . . $39 
Commodore Magic Desk ........ . . $55 
Microwore Clone Machine ......... $39 
Blue Sky Super Copy ........ ... .... $29 
Handle ColcResult Advanced ..... . $75 
Professional Word Pro 3 • Spellrlght . $69 
Synapse Zaxxon ........... .. ...... $28 
Spinnaker Kindercomp ............. $19 
Oota50" Dallas Quest ........... . .. $25 
Dynatech Codewriter ........... . .. $69 

CALL FOR OTHER 
SUCH-A-STEAL PRICES 
ON SORWARE AND 

HARDWARE FOR 
YOUR COMMODORE 64 

~2629 H. Tatum 1Ivd. 
SUIM 1.)' 
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CAll (602) 957-3619 

$2.00 Phone Credit 
with eaeh order over $501 
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pent:JI"td/~ chEK;l(s allow 3 weeks bonk 
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number witr1 order SHIPANG ~ odd 56.00 lor tirst 
rtvee places. odd $1.00 aoc:h odditionol pece 
HOrdIoo.ore odd S 15 00 Returns rrusf hc:7ve outhorilotlon 
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Change wltf'IOut notice All Pl'oducts Sl.bjecl 10 avollO
b Urly frOm monufoclur9fJ ond/Ot suppliers All prices In 
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PLACE YOUR BITS 
Having announced Speed Hall-

dicapper in the June Scuttlebutt. it 
was a probable 12 to 7 that we'd 
soon hear from manufacturers of 
other 64-compatible horse race 
programs. 3G Company has come 
in at the head of the pack with 
Horses fYTB. 

When fed statistics from the 
daily racing form, Horses fYTB 
will derive odds for each horse. 
No judgment is necessary. One 
advantage over track odds is that 
the programs will not renect the 
amount of money bet on each 
horse. 

3G Company, Inc. , Rte. 3, Box 
28A, Gaston, OR 97119 (phone: 
503-662-4492) . 

POWER/PAC 
Two new 64 utilities from Edu-

comp: 
Power PillS ($19.95) adds 40 

commands to the 64, including 
ones for automatic line numbers, 
sereen dump, renumber, find/re-
place, color change, machine lan-
guage, and more. (One interesting 
feature is Un-New, which lets us-
ers who have a reset switch reset 
their computer without losing a 
program in memory.) 

Disk Pac ($14.95) can perform 
such services as undeleting files, 
changing a disk ID and name, in-
specting all sectors on a disk , and 
reading the starting and ending 
addresses of a fi le. 

Educomp, 2139 Newcastle Ave-
nue, Cardiff, CA 92007 (phone: 
619-942-3838). 

PRACIINEWS 
PracriFile ($55) is a database 

program designed by Practicorp to 
complement their PS and Pracri-
Calc 64 spreadsheets. It allows 
files to be merged from several 
word processing programs and can 
be used to keep track of mailing 
lists, accounts receivable, grade 

book, or other database applica-
tions. Over 1000 mailing list rec- dr 
ords can be stored. sk 

Practicorp, The Silk Mill, New- ki, 
ton Upper Falls, MA 02164 pI, 
(phone: 617-965-9870). Dr 

sc 
COMMODORE ANCHOR tic 

If you're afraid your Commo- isi 
dore might sail away one day, try Pi 
Technalock by Business Security dr 
Systems. The $24.95 package con- to< 
sists of two plates which you bond fr'l 
to your computer and the surface Pi 
you wish to secure it to, a cable Pi 
that's fed through loops in the 
plates, lock , and surface cleaner. for 
A package of two additional plates prr 
to accommodate peripherals may the 
be purchased for $14.95. avo 

Business Security Systems, 512 (A 
South Hanley, Suite 141 , St. LDuis , Tu 
MO 63105 (phone: 314-962-4446). vOf 

0 

BUSINESS GRAPHICS re, 
BIGraph by Commodore will 

take any raw data and convert it 
into full color, 3-dimensional 
charts, graphs, pie charts, histo- 0 

grams, and other business graph- ity 
ics. Graphs created may be SA 
printed on a Commodore MPS 
801 printer. Different colors, muI- se, 
tiple graphs, and grid overlays are 
all provided for. For the C-64, the 
price will be in the $59-$79 
range. 

Commodore Business Machines, 
1200 Wilson Drive, West Chester, 
PA 19380 (phone: 215-431-9100). 

EDUCATIONAL SOFTWARE 
No starting on a shoestring for 

Mindscape, Inc., which has en-
tered the educational market with 
a full-blown line of software. (It 's 
easy to be bold when you' re a 
subsidiary of SFN, the nation's 
largest children's textbook publish-
er.) Mindscape's programs will 
come from independent developers 
and be marketed under several 
categories. 



Mind'scape's Show Director leis children pullogelhera Ihearer production.
READER SERVICE NO. 233

Bank Street Storyboak ($39.95).
available sometime after October,
lets the user draw pictures on the
screen, edit and color them, and
add Story text.

Mindscape, Inc.. 3444 Dundee
Road, Northbrook, IL 60062
(phone: 312-480-7667).

AHOY! 7

'THE SOAP OPERA GAME - lrivla games and soap
operas are the rage of the nation, . .here fs acomputer
game lhat combines both. 500 quesfions played on a
TV game show board will challenge lhe Tr<lSt dedicaied
f,n. Play It solo or with a iellow addict.
On~

'KEEPERS OF THE KRYPT - ten·level. machine'
language .ea~~ the best playing. Tr<lS1 action·fiIled
game of Its genre. The variety of play with each new
SIaI1 up keeps interest going lor hoors 00 end. An
added leature Is choice of male or female role.
On~. .... S12.95

will produce the Bank Street se
ries of educational program . The
Bank Street Musicwriter ($49.95)
lets you arrange notes on two on
screen slaffs, program and play
four voices at once, store up to
8000 notes, and compose with
notes from whole to 32nd's. The

, Available In disk only for Ihe Commodore/54. All sottware guaranteed
with a liberal replacement policy.

Send check or money order plus S1.50 shipping and handling.
residents add 7% sales tax.

IT OOESWT MAKE MUCH SENSE...what Commodore/54 owners are
paying for software Ihese days. Thanks 10 Inflated dealer/distributor
mark-ups, 64 owners nave to spend as much lO( five software packages
as they did for their computer. Furthermore. because distributors control
the markel, many bener versions of arcade and adventure games never
hit the retail counters.

As producers 01 original sottware. ptl MICRO is anempting to correct fhe
market by offering supe!lof products with only one mark-up fnstead of
three. In other words, greal games at unbeatable prtees.

The Pixelwerks series for chil
dren 8-12 develops a variety of
skills. Keyboard Cadet teaches
kid both to type fast and to em
ploy good typing technique. Show
Director lets children write a
script and use graphics, anima
tion, and music to slage it. A div
ision of the division is the Mr.
Pixel series, which allows kids to
draw, design, and animate car
toons within a programming
framework. First releases are Mr.
Pixel's Electric Paillt Set and Mr.
Pixel's Cartoon Kit.

Highlighting the Sprout series
for kids 4-8 are eight Tink!Tonk!
programs by noted children's au
thor Mercer Mayer. The first ones
available are Tink's Adventure
(ABC's), Tinka's Mazes (addition),
Tuk Goes to Town (spelling and
vocabulary), and Tonk in the umd
of BlIdd~Bots ( hape and pattern
recognition) .

The first release in the Teen/
Adult line is Crossword Magic,
which allows you to generate your
own; and in the Productivity/Util
ity line, The Perfect Score, an
SAT preparation program.

And finally (for now), Mind
scape and the Bank Street College

The Pixelwerks series for chil
dren 8-12 develops a variety of 
skills. Keyboard Cadet teaches 
kids both to type fast and to em
ploy good typing technique. Show 
Director lets children write a 
script and use graphics, anima
tion , and music to stage it. A div
ision of the division is the Mr. 
Pixel series, which allows kids to 
draw, design , and animate car
toons within a programming 
framework. First releases are Mr. 
Pixel 's Electric Pailll Set and Mr. 
Pixel's Cartoon Kit. 

Highlighting the Sprout series 
for kids 4-8 are eight TInk!Tonk! 
programs by noted children's au
thor Mercer Mayer. The first ones 
available are TInk's Adventure 
(ABC's), TInka 's Mazes (addition), 
Tuk Goes to Town (spell ing and 
vocabulary), and Tonk in the Land 
of Buddy-Bots (shape and pattern 
recognition). 

The first release in the Teen/ 
Adult line is Crossword Magic, 
which allows you to generate your 
own; and in the Productivity/Util
ity line, 711e Perfect Score, an 
SAT preparation program. 

And finall y (for now), Mind
scape and the Bank Street College 

Mindscape's Show Director leis children pUllogelher a Ihealer production. 
READER SERVICE NO. 233 

will produce the Bank Street se
ries of educational programs. The 
Bank Street Musicwriter ($49.95) 
lets you arrange notes on two on
screen staffs, program and play 
four voices at once, store up to 
8000 notes, and compose with 
notes from whole to 32nd's. The 

Bank Street StOl)'book ($39.95), 
available sometime after October, 
lets the user draw pictures on the 
screen, edit and color them, and 
add story text. 

M indscape, lnc .. 3444 Dundee 
Road. Northbrook, lL 60062 
(phone: 312-480-7667). 

paying lor software these days. Thanks 10 inflated dealer/ distributor 
mark-ups, 64 owners have to spend as much for Itve software packages 
as they did for their computer. Furthermore. because distributors control 
the markel , many better versions of arcade and adventure games never 
hillhe retail counters . 

'KEEPERS OF THE KRYPT - ten·level. machine 
~nguage .. easily the best p~ying . most action·filled 
game of ns genre. The varfety of p~y with each new 
start up keeps Interest going 'Of hours on end, An 
added feature is choice 01 male or female role. 

As producers 01 Original software, Pli MICRO Is anempling 10 correct lhe 
market by offering superior products with only one mark-up Instead of 
three. In other words , al unbeatable 

Only ..... St2.95 

'THE SOAP OPERA GAME - trivia games and soap 
operas are lhe rage of the nation . .. here Is a computer 
game that combines both. 500 questions p~yed on a 
TV game show board will challenge the most dedicaied 
fan . Play It solo or with a fellow addict. 
Only . .. . ........ $t t .95 
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A monthly disk
publication for
Commodore 64

== In thIs Issuel ==
WNARLANDER IlAMMAJl64

"""")IOU "'" "'" Mswon"right SUI"" (0 Shakrspeare's
be an astronaut? qut'Stion: What Isu~

HOPPER and what Is not?
Be1: you can't 1~.l\If' BINARY SAVE
Just~fpeg.tha( Forthosrthatwam:
15...1 10 .... "RAW'
C~& III:ILU memory to disk,

Notan oitQ.fJculWral DECISION MAKER
program; It helps to be This will helP. but
a MASTERMIND. you Sllll must take

COlDR USTER responSibility for)OJr
Puts an end to actions
monoetlrome listings. SUP IS THE SLAP

DISK SCANNER OF SUEI'
KeTOR A random aphorism

CORRECTOR gMe13tOf.
HOW SMART

flU: SCANNER ARE YOU?
These'th~ usrful This program will not
programs let you savl! ansvvrr~ ....~
t:he day whtn your 'i"'",x,vo •.

diskette goes bacl. As If all~.se programs
FRENCH"MILlTARY ••_ t-~
GAME ~' 'r ~'"""':I'....

1\ "board" suateqy
game Ithe 64 getS Thisi~ ,?' 1..OADS!AR
smalter as you P/ayt. also contaIN graphics.

SIDr MACHINE musk. ptOQf3mmlng
E~ hatts hints & tips, plus
bandits '\<CYeO If they subscrl~bulletins
~ony~arml. and~

LOADSTAR comes on a
double-sided diskette.

LOADSTAR is a bonanza
of unprotected programs.

LEARN - programming techniques
USE - useful programs

ENJOY - games and novelties
SHARE - experiences with other

Commodore-64 owners
send to: LQA.OSTAR

P.O. Box 3CXYJ7
Shr"""port LA 71130<1007
13181868-7247,---- -----,

1 Enclosed Is S9.95 for I
number 1 as shown above.

1_------1
I""""" 1
: cnY<W' " __ I
I~----

VIC AND 64 GAMES lasl reson-nuclear forces. $34.95 Fa
Alari oft has begun releasing on disk or cassette for the C-64. (

all-new games and educational MicroProse Software, 10616 12(
software for the C-64 and VIC 20. Beaver Dam Road, Hunt Valley, PA

Gremlins requires you, like the MD 21030 (phone: 301-667-1151). 1
hero of the movie, to capture all A combat quanet from SSI: J
the darling furballs before they 50 Mission CnlSh sends you on we
touch water and multiply, or eat did
and transfonn into deadly mon- life
sters. For the C-64. hel

1)po Attack pits the hunt-and- Sin
peeker against waves of descend- - I
ing letters. For the 64 and VIC. wei

Atarisoft continues to adapt ar- ~ pia
cade successes to Commodore mo
fonnat, the latest being Track and , (

Field (six Olympic events, with a re-(
free three-button arcadelike con- Topple the Dark Tower with Stealth. hor
troller in each package), Donkey READER SERVICE NO. 230 er I
Kong, Jr. (the arcade ape's son of (
tries to rescue his trapped papa), 50 bombing raids in a B-17 Flying s:
Mario Brothers (the Donkey Kong Fonrcss. C-64 disk; $39.95. and
hero and his brother versus vari- You must build a different type the
ous fonns of pseudolife in dark of Fortress in the game so named. ri
underground passageways), and then use it to ward off enemy at- in
Crystal Castles (Bentley Bear cas- tacks while fighting to gain con- I!
es a 3D castle in search of gems). trol of the surrounding country- of
All four for the C-64; Crystal side. On disk for the C-64; price mo
Castles for the VIC as well. is $34.95. in

List price for Atarisoft disk The first two C-64 releases in dod
games is $34.95; canridge games, the When Superpowers Collide se- )\

$44.95. ries are Germany /985 (diskette. crm
Atari Inc., 1265 Borregas Ave- $59.95) and RDF 1985 (diskette, and

nue, P.O. Box 4rt, Sunnyvale, CA $34.95). In the fonner you direct A
94086 (phone: 408-745-5752). NAlO forces against a Soviet in- ce

Moving to the grimmer side of vasion of West Gennany; in the S
gaming, here are several releases laner. you marshal the United B
in a martial mode: States' Rapid Deployment Force Dri)

The object of your Raid over against a red strike against the (phI
Moscow is to knock out the Rus- Persian Gulf. Both include maps.
sians' missile launch sites en route data card, and rule book. G~
to the capital, where you must Strategic Simulations Inc., 883 K
make a memory of the Soviet De- Stierlin Road, Bldg. A-200, )OO!
fense Center. On disk or tape for Mountain View, CA 94043-1983 wi~
the C-64; $39.95. (phone: 415-964-1353). ase

Access Software, 925 East 900 The first of Adventure Intern.- Inc,
South, Salt Lake City, UT 84105 tional's Marvel Superhero games, to u
(phone: 801-532-1134). mentioned here in April, is avail- ~

As MicroProse's Nato Com- able. It stars the Hulk and will be she.
mander you must fend off a Sovi- distributed by Commodore for the nane
et Bloc invasion of Europe. The C-64 and Plus/4. (Commodore solv
scrolling real-time simulation arms has also released the arcade adap- time
you with air, land, sea, and-as a tations Satan's Hollow and Solar fur
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provides an alrernalive to the tedi
um of switching cartridges. Five
slots are provided, each with four
LED's to indicate its status and
two toggle switches to control
power for each cartridge and car
tridge request honoring. The sys
tem allows a user to supply power
to a cartridge without causing an
auto-start. $79.95; for the C-64.

Cardco, Inc., 313 Mathewson,
Wichita, KS 67214 (phone: 316
267-3807).

GO ALL THE WAY
Once you've got your brain as

high-teched as it will go, how can
you rech up even higher? The
means is al your fingertips ...with
the Dvorak keyboard, offering
30%-80% increased speed over
the standard QWERTY keyboard.
Q-Ven by Q.A.D. Systems is a
program that will convert the 64
or VIC (+8K) keyboard to
Dvorak via software, then take the
user through a series of drills.
Price is 829.95 plus $2 postage
and handling (Ohio residents add
5.5 % sales tax).

Q. A. D. Systems, 342 East
Schrock Road, Westerville, OH
43081 (phone: 614-460-7433).

Make a Raid on Bungeling Bay.
READER SERVICE NO. 231

of time. For the C-64; $49.95.
Arrays, Inc.lContinental Soft

ware, 11223 South Hindry Ave.,
Los Angeles, CA 90045 (phone:
213-410-3977).

If the few measly million you
make with the aforementioned

AHOY! 9

program doesn't satisfy you,
there's also FinanciaL Analyst from
Excelsior. Five sub-programs help
the 64 user manage his finances;
a sixth sub-program lets him re
view financial options. $34.95,
disk or cassette.

Excelsior Software Company,
516 Fifth Avenue, New York, NY
10036 (phone: 212-398-9748).

SLOT MACHINE
The Cardboard/5 from Cardco

Not to worry-under the Cardboard/5 is a fuY support to prevent flexing.
READER SERVICE NO. 225

GET FILTHY
Keep missing the lottery? Make

your fortune the old-fashioned way
with Get Rich: SlrQlegies, firsl in
a series of programs from Arrays,
Inc.lContinental Software designed
10 teach money management skills.

The package consists of Kbrk
sheets. enabling the user 10 set fi
nancial goals; CaLcuLQliollS. for
solving problems involving money,
time, and interest; and Graphs,
for analysis of data over a period

Fax.)
Commodore Business Machines,

1200 Wilson Drive, We t Chester,
PA 19380 (phone: 215-431-91(0).

From Broderbund for the C-64:
Rilid on Bungeling Bay (thought

we'd left the battlefield behind,
didn't you?) picks up where Chop
lifer left off-with the gamer in a
helicraft, charged with the de
struction of The War Machine.

I f the 150 levels of Lode Runner
weren't enough for you, Cham
pionship Lode Runner provides 50
more of increased complexity.

CastLes of Dr. Creep strives to
re-create the mood of the old-time
horror movies in sending the play
er through 13 castles with a toral
of over 200 rooms.

Spelunker throws ghosts, bats,
and natural obstructions against
the gamer traveling through a se
ries of underground passageways
in search of treasure.

Whisller's Brolher sends a pair
of characters through jungles,
mountains, lava bed , and the like
in search of misplaced lools and
documenrs.

You'll require great Slealth to
cross an artillery-dotted landscape
and de troy the Dark Tower.

All on di k, 829.95 each (ex
cept ChampiollShip Lode RlInner
834.95).

Broderbund Software, 17 Paul
Drive, San Rafael, CA 94903
(phone: 415-479-1170).

Fox.) 
Commodore Business Machines, 

1200 Wilson Drive, West Chester, 
PA 19380 (phone: 215-431-91(0). 

From Broderbund for the C-64: 
Raid on Bungeling Bay (thought 

we'd left the battlefield behind , 
didn't you?) picks up where Chop
lifer left off-with the gamer in a 
helicraft, charged with the de
struction of The War Machine. 

I f the 150 levels of Lode Runnel' 
weren't enough for you, Cham
pionship Lode Runner provides 50 
more of increased complexity. 

Castles of D,: Creep strives to 
re-create the mood of the old-time 
horror movies in sending the play
er through 13 castles with a total 
of over 200 rooms. 

Spelunker throws ghosts, bats, 
and natural obstructions against 
the gamer traveling through a se
ries of underground passageways 
in search of treasure. 

Whistler's Brother sends a pair 
of characters through jungles, 
mountains, lava beds, and the like 
in search of misplaced tools and 
documents. 

You' ll require great Stealth to 
cross an artillery-dotted landscape 
and destroy the Dark Tower. 

All on disk, $29.95 each (ex
cept Championship Lode Runner
$34.95) . 

Broderbund Software, 17 Paul 
Drive, San Rafael , CA 94903 
(phone: 415-479-1170). 

GET FILTHY 
Keep missing the lottery? Make 

your fortune the old-fashioned way 
with Get Rich: Strategies, first in 
a series of programs from Arrays, 
Inc.lContinental Software designed 
to teach money management skills. 

The package consists of I-IVrk
sheets, enabling the user to set fi
nancial goals; Calculations, for 
solving problems involving money, 
time, and interest; and Graphs, 
for analysis of data over a period 

of time. For the C-64; $49.95. 
Arrays, Inc.lContinental Soft

ware, 11223 South Hindry Ave., 
Los Angeles, CA 90045 (phone: 
213-410-3977) . 

If the few measly million you 
make with the aforementioned 

Make a Raid on Bungeling Bay. 
READER SERVICE NO. 231 

program doesn't satisfy you, 
there's also Financial Analyst from 
Excelsior. Five sub-programs help 
the 64 user manage his finances; 
a sixth sub-program lets him re
view financial options. $34.95, 
disk or cassette. 

Excelsior Software Company, 
516 Fifth Avenue, New York, NY 
10036 (phone: 212-398-9748). 

SIDT MACHINE 
The Cardboard/5 from Cardco 

provides an alternative to the tedi
um of switching cartridges. Five 
slots are provided, each with four 
LED's to indicate its status and 
two toggle switches to control 
power for each cartridge and car
tridge request honoring. The sys
tem allows a user to supply power 
to a cartridge without causing an 
auto-start . $79.95; for the C-64. 

Cardco, Inc. , 313 Mathewson , 
Wichita, KS 67214 (phone: 316-
267-3807). 

GO ALL THE WAY 
Once you've got your brain as 

high-teched as it will go, how can 
you tech up even higher? The 
means is at your fingertips ... with 
the Dvorak keyboard, offering 
30%-80% increased speed over 
the standard QWERTY keyboard. 
Q-lim by Q.A.D. Systems is a 
program that will convert the 64 
or VIC (+ 8K) keyboard to 
Dvorak via software, then take the 
user through a series of drills. 
Price is $29.95 plus $2 postage 
and handling (Ohio residents add 
5.5% sales tax). 

Q.A.D. Systems, 342 East 
Schrock Road, Westerville, OH 
43081 (phone: 614-460-7433). 

Not to worry-under the (Anlboard/5 is a fuU support to prevent flexing. 
READER SERVICE NO. 225 
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81 on FEATURE •

tas~

pre:
COl
usu
will

Ask your local computer store or
dealer for the HUSH 80 CD today.
And if he doesn't carry it, call us
at 415/322-ERGO. And find out
where to get the little printer that
does the big jobs.

IUSHSO,.CD
PRB1BI
LESS PRICE, LESS NOISE,
LESS SIZE.

smALL on PRICE.
including the Commodore 64, the
VIC 20, and the new Commodore 264.

And you'll find the HUSH 80 CD
printer is big on lots of small things
too. It weighs about one-half the
amount of iI's nearest competitor
Ol's compact size fits conveniently
into a briefcase). And iI's extremely
quiet, with fewer working parts,
which means less noise and less
to go wrong.

• r, ....
_t.."....~.Jt I. .". __ • r--.. .'0<rr- -

$13999
I

You read that right. A full 80
column, 80 character-per-second,
Commodore-eompatible dot matrix
thermal printer, complete (with a
90 ft. paper roll, interface cable
and power pack), ready-te-run-
at 800 words per minute - for only
$139.99. But your wallet isn't the
only thing the HUSH 80 CD is
compatible with. It's compatible
with all Commodore models;

~11?,l«::Y© /vn€ml.lnc. 26254 Eden Landing Road, Hayward. CA 94545

nFEITO 
f ".1 HUSH 8 ~ClI'otTH{tL rr e. I L HT P .... t N' E .... 

I "'II"~ (f.·,o,_, .Y' e PI· ".'.1.·,,1-.·.,'" r' I ""f'U ... 
A'IL,...,T "" .... [tl'F" J,~ ... . "". '-,J f H FH lf. 
-r,.,. ..... VE L IJO... •• .... "'~ , ... • • .- .. , ..... L ... I" 
t OM,...AN7U". F""llf': ...... " ..... P" r-Tt ...... 1 f,,,,P" .... . 

_r..a .. . ~. ... 
-.~........... • ,_ ..,.. _- I '-_ .......... -_ • __ 

I •••• ,.~ .. (., ... .. ~ • ''-'10' 4~.,7 # ABC-OE,rO 
:lJjo("LMNOP,>R TUV ..... >< ..... ;:_.X :tI.b .J ......... " Jk 1 ........... 0 ... 
...... t ..... ..... w ..... 0It. • _ oJ ....,. ... . ...... _ ~, I .--
-...a -......~ 1- • I ... -L. I ...... 0 _ . . ' ""_ 

You read that right. A full 80 
column, 80 character-per-second, 
Commodore-compatible dot matrix 
thermal printer, complete (with a 
90 ft. paper roll , interface cable 
and power pack), ready-to-run-
at 800 words per minute - for only 
$139.99 . But your wallet isn't the 
only th ing the HUSH 80 CD is 
compatible with . It's compatible 
with all Commodore models; 

$13999 
/ 

SMALL on PRICE. 
including the Commodore 64, the 
VIC 20, and the new Commodore 264. 

And you'll find the HUSH 80 CD 
printer is big on lots of small things 
too. It weighs about one-half the 
amount of it 's nearest competitor 
(it's compact size fits conveniently 
into a briefcase). And it's extremely 
quiet, with fewer working parts, 
which means less noise and less 
to go wrong. 

~11\l~© IvnEm/, inC. 26254 Eden Landing Road, Hayward. CA 94545 

R .. der Service No. 229 
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IMPORTANT: Before typing in this program, refer to po es 67 and 68.

C-64 by Mi£~el Buhidar ~r.

AHOY! 11

10 REM LAWN JOB - MIKE BUHIDAR JR
.
16 GOTOllrJrJrJ
17 DIMP(15):P(I)=-40:P(2)=40:P(4)
=-I:P(8)=1
20 RN=0:SC=0:CO=54272:HC=0:GOSUB2
000:GOSUB200:TI$="000000":GOSUB30
rJ
120 BO=128:BC=13:PE=PEEK(56320):J
V=15-(PEANDI5)
125 IFP=5THENSC=SC+.050001:SC$=ST
R$(SC):SC$=MID$(SC$,2,4)
127 PRINTTAB(10);SC$;TAB(32);MID$
(TI$,3,2)":";RIGHT$(TI$,2)"(CU)"
130 PP=OP+P(JV):DN=PEEK(PP):P=PEE
K(PP+CO)ANDI5:IFDN<>128THEN400
137 IFJV=00RJV=50RJV=60RJV=90RJV=
lrJTHEN12rJ
140 POKEOP,IO:POKEOP+CO.IC:POKEPP
+CO,I:POKEPP,JV+130:0P=PP
145 IO=BO:IC=BC
ISfJ GOT012rJ
200 REM SOUND INIT.
203 OP=1843:POKEOP,131:POKEOP+CO.
}:IO=32:IC=1
210 S=54272:FORA=STOS+24:POKEA.0:
NEXT:POKES+24,15:POKES+5.63:POKES
+6,255
220 POKES+4,65:POKES+3,10:POKES+2
,255:RETURN
300 REM START MOWER
305 PRINT"(WH}"TAB(32);MID$(TI$,3
,2)":"RIGHT$(TI$,2):PRINT"(CU}(CU
}"
310 JV=PEEK(56320):FR=(JVANDI6):F
ORIT=0T0250:NEXT:IFFR=16THEN305
315 YN=INT(RND(I)*6)+I:IFYN=ITHEN
3MJ
320 FORTT=2T00STEP-l:POKES+l,TT:F
ORBB=255T00STEP-5:POKES.BB:POKES,
rJ: NEXT: NEXT

lHE
Michael Buhidar Jr.

4317 Hermosa
Corpus Christi, TX 7841l

II4"""J aIm Job is a game in which you play therole of a lawn boy. As the game begins,
you are tanding on the walkway in front
of your customer's house looking over the

task at hand. You must first start your mower by
pressing the fire button on the joystick plugged into
Control Pon 2. As with the typical mower, it will
usually take several attempts to stan. (Note: mower
will not move prior to starting.) After it stans you
can begin to mow the lawn.

As you mow, you must be cautious not to hit the
tree stumps or large rocks which are scattered about
the yard. Hitting these will cause your mower to
stop as well as cause excessive wear and tear to your
mower. You will want to avoid this as much as pos
sible because the extra time spent restaning the
mower plus the added wear and tear can lessen your
final earnings considerably.

When your job is finished, you must maneuver
your mower to the customer's front porch and press
the fire button. This stops your mower and prompts
your customer to come out and examine your work.
You then must wait patiently while your work is
scrutinized. If your work is not finished. you will be
told so and you must restan the mower and finish
the job.

When the job is completed and the customer is
satisfied, your total earnings from the job will be
calculated. The amount of time you took (gas mon
ey) plus fifty cents for each rock or tree stump that
you hit (wear and tear) will be subtracted from your
base score in order to determine the total amount of
money that you earned for the job.

If you would rather not type in this program and
don't want to spring for our monthly disk (see page
66), send a blank disk (1541 format) or a cassette
tape, a self-addressed stamped mailer, and $3 to:

IMPORTANT: Before typing in this progrom, refer to po es 67 ond 68. 

1141 QW1/ Job is a game in which you play the 
role of a lawn boy. As the game begins, 
you are standing on the walkway in front 
of your customer's house looking over the 

task at hand. You must first start your mower by 
pressing the fire button on the joystick plugged into 
Control Port 2. As with the typical mower, it will 
usually take several attempts to start. (Note: mower 
will not move prior to starting.) After it starts you 
can begin to mow the lawn. 

As you mow, you must be cautious not to hit the 
tree stumps or large rocks which are scattered about 
the yard. Hitting these will cause your mower to 
stop as well as cause excessive wear and tear to your 
mower. You will want to avoid this as much as pos
sible because the extra time spent restarting the 
mower plus the added wear and tear can lessen your 
final earnings considerably. 

When your job is finished, you must maneuver 
your mower to the customer's front porch and press 
the fire button. This stops your mower and prompts 
your customer to come out and examine your work. 
You then must wait patiently while your work is 
scrutinized. If your work is not finished. you will be 
told so and you must restart the mower and finish 
the job. 

When the job is completed and the customer is 
satisfied, your total earnings from the job will be 
calculated. The amount of time you took (gas mono 
ey) plus fifty cents for each rock or tree stump that 
you hit (wear and tear) will be subtracted from your 
base score in order to determine the total amount of 
money that you earned for the job. 

If you would rather not type in this program and 
don't want to spring for our monthly disk (see page 
66), send a blank disk (1541 format) or a cassette 
tape, a self-addressed stamped mailer, and $3 to: 

Michael Buhidar Jr. 
4317 Hermosa 

Corpus Christi, TX 78411 

10 REM LAWN JOB - MIKE BUHIDAR JR . 
16 GOTO 11 ()()() 
17 DIMP(15) : P(1)=-40 : P(2)=40:P(4) 
=-1:P(8)=1 
20 RN=0:SC =0:CO=54272:HC=0:GOSUB2 
000:GOSUB200 : TIS="000000":GOSUB30 
() 

120 BO=128:BC=13:PE=PEEK(56320):J 
V=15-(PEAND15) 
125 IFP=5THENSC=SC+.050001:SCS=ST 
RS(SC):SCS=MIDS(SCS,2,4) 
127 PRINTTAB(10);SC$;TAB(32);MIDS 
(TIS,3,2)":";RIGHTS(TIS,2)"(CU)" 
130 PP=OP+P(JV):DN=PEEK(PP):P=PEE 
K(PP+CO)ANDI5 : IFDN<>128THEN400 
137 IFJV=00RJV=50RJV=60RJV=90RJV= 
1()THENI20 
140 POKEOP,IO:POKEOP+CO,IC:POKEPP 
+CO,l:POKEPP,JV+130:0P=PP 
145 IO=BO:IC=BC 
15() GOTOI2() 
200 REM SOUND INIT. 
203 OP=1843:POKEOP,131:POKEOP+CO, 
}:IO=32:IC=1 
210 S=54272:FORA=STOS+24:POKEA,0: 
NEXT:POKES+24,15:POKES+5,63:POKES 
+6,255 
220 POKES+4,65:POKES+3,10:POKES+2 
,255 : RETURN 
300 REM START MOWER 
305 PRINT"(WH} "TAB(32);MIDS(TIS,3 
,2)":"RIGHTS(TIS,2):PRINT"(CU}(CU 
}" 
310 JV=PEEK(56320):FR=(JVANDI6):F 
ORIT=0T0250:NEXT:IFFR=16THEN305 
315 YN=INT(RND(I)*6)+I:IFYN=lTHEN 
3M) 
320 FORTT=2T00STEP-l:POKES+1,TT:F 
ORBB=255T00STEP-5:POKES,BB:POKES, 
(): NEXT: NEXT 

THE C 64 by Miclwel Buhidar Jr. 
- ! r J 
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.33(J POKES+1,(J:GOT030S .2(J(JS PRINT" (SC) (WH) (CD) (CD) (CD) (C ·3(J
'340 FORCC=lT03:POKES+1,CC:FORHH=0 D}(CD}(CD}(CD}(CD}(CD}(CD)(CD}(CD OK

TOlfJ(J:NEXT:NEXT: RETURN ) (CD) (CD) (CD) (CD) (CD) (CD) (CD) (CD) • 31
.4fJ(J REM COLLISION (CD) (CD}":PRINTTAB(2)"SCORE: (J"T ,I
• 4lfJ IFDN=13(JTHENS(J(J AB(2S)"TIME: "; ·31
• 42(J IFD'N=129THENS2(J .2(J1(J POKES3281,S:POKES328(J,(J:POKE 6,
• 43(J IFDN=133AND(PEAND16)016THENS 53281,9 ·31

40 .2015 FORBS=1464T01783:POKEBS,128: 7,
.45fJ GOT012(J POKEBS+CO,S:NEXT ·31
• 500 REM HIT ROCK '2016 FORC2=1247T01447STEP40:POKEC 8,
• 50S FORBC=lSTOOSTEP-1:POKES3280,B 2,128:POKEC2+CO,S:NEXT '31

C:NEXT .2017 FORC3=1248T01448STEP40:POKEC 9,
• SlfJ POKEOP,JV+13(J:FORB=4TO(JSTEP-. 3,128:POKEC3+CO,S:NEXT '3

OS:POKES+1,B:NEXT:RN=RN+1:GOSUB30 '2018 FORC4=1249T01449STEP40:POKEC 9,
(J:GOT012(J 4,128:POKEC4+CO,S:NEXT '3

.S2(J REM WALK ON SIDEWALK ·2(JI9 FORCS=12S(JT014S(JSTEP4(J:POKEC I,
• S3(J BO=129:BC=lS:GOT0137 S,128:POKECS+CO,S:NEXT ·3
• 540 REM CHECK FOR COMPLETE JOB .2(J2(J FORC6=13lfJT01326:POKEC6,128: I,
• 545 LL=(J:PRINT"(CU) (CU) (CU) POKEC6+CO,S:NEXT ·3

LOOKING OVER YOUR WORK." .2021 FORC7=13S0T01366:POKEC7,128: 2,
• 546 FORGG=lTOO:POKES+1,GG:FORYY=2 POKEC7+CO,S:NEXT '3

SSTOOSTEP-1:POKES,YY:NEXT:NEXT:PO. 2022 FORC8=1390T01406:POKEC8.128: 3,
KES+1,O POKEC8+CO,S:NEXT '3

• 550 FORV=1024T02023:PV=PEEK(V+CO) ·2023 FORC9=1430T01446:POKEC9,128: 1
AND1S:GOSUBS60:NEXT POKEC9+CO,S:NEXT ·31

• 552 IFLL=MMTHEN600 .2029 FORA1=1864T01903:POKEAl,69:P 2,
• 555 PRINT"(CU} YOU HAVE NOT F OKEA1+CO,(J:NEXT ·3

INISHED THE JOB!" '2030 FORA2=1784T01823:POKEA2,129: '3
·556 FORG-OT03000:NEXT:PRINT"(CU} POKEA2+CO,lS:NEXT ·32

.2040 FORA3=1323T01801STEP40:POKEA ·32
(CD) (CD)" 3, 129:POKEA3+CO, lS:NEXT ·32

• 558 GOSUB3(JO: GOT012(J .2(J5fJ FORA4.1324TOl328: POKEA4 ,129: ·32
• S6(J IFPV=STHENLL=LL+1 POKEA4+CO, 15: NEXT ·32
• S7(J RETURN .2(J6(J POKE1288,129:POKE1288+CO,lS: ·32
• 6(J(J REM END OF GAME FORZl-1247T012S(J:POKEZ1,133:POKEZ '32
• 60S FS=VAL(SC$)-VAL(TI$)/100-.S0* 1+CO,12:NEXT '32

RN:IFFS>HSTHENHS-FS .2070 FORAS-1028TOl148STEP40:POKEA '32
• 610 POKES+1,(J:POKES3281,(J:PRINT"( S,116:POKEAS+CO,HC:NEXT .MJ

SC)(WH)(CD}(CD}(CD}(CD)(CD)(CD)(C ·2080 POKEl188,76:POKE1188+CO,HC '99
D) (CD) (CD) (CD) (CD)" • 2(J9(J FORA6-1189T012lfJ: POKEA6 ,111: 011

• 615 IFFS«JTHEN7(J(J POKEA6+CO,HC:NEXT '11
·620 PRINTTAB(6)"GREAT JOB, YOU EA ·3000 FORA7=12S1T014S1STEP40:POKEA ·11

RNED $";FS 7,l16:POKEA7+CO,HC:NEXT NT
• 625 PRINT:PRINTTAB(10)"HIGHEST EA '3010 FORA8=1211T010SSSTEP-39:POKE ·11

RNING $";HS A8,78:POKEA8+CO,HC:NEXT D}
• 63(J PRINT" (CD) (CD) (CD) (CD) (CD) (CD '3(J2(J FORA9=1492T01499:POKEA9,111: RI

)(CD)(CD)(CY)";:PRINTTAB(8)"PRESS POKEA9+CO,HC:NEXT '11
TRIGGER TO PLAY AGAIN" ·3030 POKE1491,76:POKE1491+CO,HC:P AR

.640 AA=PEEK(S6320)AND16:IFAA=OTHE OKE1496,76:POKE1496+CO,HC ·11
N20 ·3040 FORB1=10S6T014S6STEP40:POKEB CD

• 650 GOT0640 1,116:POKEB1+CO,HC:NEXT ER
• 700 PRINT"(CU) YOUR EXPENSES OUTW ·3050 POKE1S00,122:POKE1S00+CO,HC '11

EIGHED YOUR EARNING!" ·3060 FORB2=1060T01460STEP40:POKEB KE
• 710 PRINTTAB(S)"FIND ANOTHER WAY 2,106:POKEB2+CO,HC:NEXT ANI

TO EARN MONEY!":GOT0630 ·3070 FORB3=1271T0128S:POKEB3,67:P .11d
• 2(J(J(J REM INITIALAZATION OF SCREEN OKEB3+CO,12:NEXT '11~'
.2003 POKES3281,O:POKES3280,O:POKE '3080 POKE1270,74:POKE1270+CO,12:P PE

S326S,PEEK(S326S)AND239 OKE1286,7S:POKE1286+CO,12 '11

12 AHOY!

-330 POKES+l,0:GOT030S -2005 PRINT"(SC}(WH}(CD}(CD}(CD}(C -30 
-340 FORCC=lT03:POKES+l,CC:FORHH=0 D}(CD}(CD}(CD}(CD}(CD}(CD}(CD}(CD OK 

TOFJ(J:NEXT:NEXT:RETURN } (CD) (CD) (CD) (CD) (CD) (CD) (CD) (CD) -31 
.4(J(J REM COLLISION (CD) (CD}":PRINTTAB(2)"SCORE: (J"T ,I 
• 4FJ IFDN=13(JTHENSfJ(J AB( 25) "TIME: "; - 31 
• 420 IFD~=129THENS20 .2010 POKES3281,S:POKES3280,0:POKE 6, 
• 43(J IFDN=133AND(PEAND16)<>16THENS 53281,9 ·31 

4(J .2(JlS FORBS=1464T01783:POKEBS,128: 7, 
.4S(J GOT0120 POKEBS+CO,S:NEXT ·31 
• 500 REM HIT ROCK '2016 FORC2=1247T01447STEP40:POKEC 8, 
• S(JS FORBC=lSTO(JSTEP-l:POKES328(J,B 2,128:POKEC2+CO,S:NEXT -31 

C:NEXT .2017 FORC3=1248T01448STEP40:POKEC 9, 
·SFJ POKEOP,JV+13(J:FORB=4TO(JSTEP-. 3,128:POKEC3+CO,S:NEXT -3 

0S:POKES+l,B:NEXT:RN=RN+l:GOSUB30 ·2018 FORC4=1249T01449STEP40:POKEC 9, 
(J:GOTOI2(J 4,128:POKEC4+CO,S:NEXT ·3 

.S2(J REM WALK ON SIDEWALK '2019 FORCS=12S(JTOI4S(JSTEP4(J:POKEC I, 
• S3(J BO=129:BC=IS:GOTOI37 S,128:POKECS+CO,S:NEXT ·3 
• 540 REM CHECK FOR COMPLETE JOB .2020 FORC6=1310TOI326:POKEC6,128: I, 
• 545 LL=0:PRINT"(CUj(CUj(CU) POKEC6+CO,S:NEXT ·3 

LOOKING OVER YOUR WORK." .2021 FORC7=13S0TOI366:POKEC7,128: 2 
• 546 FORGG=IT00:POKES+l,GG:FORYY=2 POKEC7+CO,S:NEXT '31 

SST00STEP-l:POKES,YY:NEXT:NEXT:PO. 2022 FORC8=1390TOI406:POKEC8,128: 3, 
KES+l,0 POKEC8+CO,S:NEXT '31 

• 550 FORV=1024T02023:PV=PEEK(V+CO) .2023 FORC9=1430T01446:POKEC9,128: I, 
AND1S:GOSUBS60:NEXT POKEC9+CO,S:NEXT ·31 

.552 IFLL=MMTHEN6(J(J ·2(J29 FORAl=1864TOI9(J3:POKEA1,69:P 2, 
• 555 PRINT" (CU) YOU HAVE NOT F OKEA1+CO,(J:NEXT ·31 

INISHED THE JOB!" '2030 FORA2=1784T01823:POKEA2,129: -3 
·556 FORG-0T03000:NEXT:PRINT"(CU} POKEA2+CO,lS:NEXT -3 

.2040 FORA3=1323T01801STEP40:POKEA ·32 
(CDj(CD)" 3,129:POKEA3+CO,lS:NEXT -32 

• 558 GOSUB30(J: GOT012(J ·2(JSfJ FORA4=1324T01328: POKEA4 ,129: ·32 
• S6(J IFPV=STHENLL=LL+1 POKEA4+CO,lS: NEXT ·32 
• 570 RETURN .2060 POKE1288,129:POKE1288+CO,lS: ·32 
• 6(J(J REM END OF GAME FORZ1=1247T012S(J:POKEZ1,133:POKEZ '32 
• 60S FS=VAL(SC$)-VAL(TI$)/100-.S0* 1+CO,12:NEXT '32 

RN:IFFS>HSTHENHS=FS .2(J70 FORAS-FJ28T01l48STEP4(J:POKEA '3 
• 61(J POKES+1,(J:POKES3281,(J:PRINT"( S,1l6:POKEAS+CO,HC:NEXT .4(J 

SC}(WH}(CD}(CD}(CD}(CD}(CD}(CD}(C ·2080 POKEl188,76:POKE1188+CO,HC ' 99 
D} (CD) (CD) (CD) (CD)" '2(J9(J FORA6-1189T012FJ:POKEA6,lll: ·11 

• 615 IFFS«JTHEN7(J(J POKEA6+CO, HC: NEXT '11 
·620 PRINTTAB(6)"GREAT JOB, YOU EA ·3000 FORA7=12S1T014S1STEP40:POKEA -II 

RNED $";FS 7,l16:POKEA7+CO,HC:NEXT NT 
• 625 PRINT:PRINTTAB(10)"HIGHEST EA -3010 FORA8=1211TOI0SSSTEP-39:POKE ·11 

RNING $";HS A8,78:POKEA8+CO,HC:NEXT D) 
• 63(J PRINT" (CD) (CD) (CD) (CD) (CD) (CD '3(J2(J FORA9=1492T01499:POKEA9,lll: RI 

}(CD}(CD}(CY}";:PRINTTAB(8)"PRESS POKEA9+CO,HC:NEXT '11 
TRIGGER TO PLAY AGAIN" '3030 POKE1491,76:POKE1491+CO,HC:P AR 

.640 AA=PEEK(S6320)AND16:IFAA=0THE OKE1496,76:POKE1496+CO,HC ·11 
N20 ·3040 FORBl=10S6T014S6STEP40:POKEB CD 

_ 650 GOT0640 l,ll6:POKEB1+CO,HC:NEXT ER 
.700 PRINT"(CU) YOUR EXPENSES OUTW ·3050 POKE1S00,122:POKE1S00+CO,HC -II 

EIGHED YOUR EARNING!" '3060 FORB2=1060T01460STEP40:POKEB KEl 
- 710 PRINTTAB(S)"FIND ANOTHER WAY 2,l06:POKEB2+CO,HC:NEXT AN I 

TO EARN MONEY!":GOT0630 ·3070 FORB3=127lT0128S:POKEB3,67:P .11 
• 2(J(J(J REM INITIALAZATION OF SCREEN OKEB3+CO,12:NEXT ·11 
.2003 POKES328l,O:POKES3280,0:POKE '3080 POKE1270,74:POKE1270+CO,12:P PE 

S326S,PEEK(S326S)AND239 OKE1286,7S:POKE1286+CO,12 '11 
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-3090 POKE1230,93:POKE1230+CO,12:P
OKE1246,93:POKE1246+CO,12

-3100 FORB4=1231T01245STEP2:POKEB4
,135:POKEB4+CO,7:NEXT

-3110 FORB6=1024T01424STEP40:POKEB
6,128:POKEB6+CO,5:NEXT

-3120 FORB7=1025T01425STEP40:POKEB
7,128:POKEB7+CO,5:NEXT

-3130 FORB8=1026T01426STEP40:POKEB
8,128:POKEB8+CO,5:NEXT

-3140 FORB9=1027T01427STEP40:POKEB
9,128:POKEB9+CO,5:NEXT

-3150 FORB9=1228T01428STEP40:POKEB
9,128:POKEB9+CO,5:NEXT

-3160 FORC1=1229T01429STEP40:POKEC
l,128:POKEC1+CO,5:NEXT

-3170 FORD1=1061T01461STEP40:POKED
l,128:POKED1+CO,5:NEXT

-3180 FORD2=1062T01462STEP40:POKED
2,128:POKED2+CO,5:NEXT

-3190 FORD3=1063T01463STEP40:POKED
3,128:POKED3+CO,5:NEXT

-3195 FORE1=1024T01744STEP40:POKEE
l,72:POKEE1+CO,l:NEXT

-3197 FORE2=1063T01783STEP40:POKEE
2,71:POKEE2+CO,l:NEXT

-3199 MM=INT(RND(1)*10)+10
-3200 FORTT=lTOMM
-3210 RP=INT(RND(1)*1000)+1024
-3220 IFPEEK(RP)<>128THEN3210
-3221 IFPEEK(RP-1)=130THEN3210
-3222 IFPEEK(RP+1)=130THEN3210
-3223 IFPEEK(RP+39)=130THEN3210
-3224 IFPEEK(RP+41)=130THEN3210
-3225 IFPEEK(RP-41)=130THEN3210
-3226 IFPEEK(RP-39)=130THEN3210
-3230 POKERP,130:NEXTTT
-4000 POKE53265,PEEK(53265)OR16
-9999 RETURN
-11000 REM REDEFINE CHARACTERS
-11001 IFPEEK(12288)=60THENl1045
-11004 POKE53280,0:POKE53281,0:PRI

NT"(SC)"
-11005 PRINTTAB(16)"(LG)(CD)(CD)(C
D)(CD)(CD)(CD)(CD)(CD)LAWN JOB":P
RINTTAB(19)"(WH) (CD)BY"

-11006 PRINTTAB(12)"(CD)MIKE BUHID
AR JR."

-11(J(J7 PRINT"(CY) (CD) (CD) (CD) (CD) (
CD) (CD){CD)(CD)REDEFINING CHARACT
ERS, PLEASE WAIT •.. "

-11010 PRINTCHR$(142):POKE52,48:PO
KE56,48:CLR:POKE56334,PEEK(56334)
AND254

-11020 POKE1,PEEK(1)AND251
-11025 FORCH=0T01023:POKECH+12288,
PEEK(CH+53248):NEXT

-11030 FORCD=0T087:READD:POKECD+13

312,D:NEXT
-11040 POKE1,PEEK(1)OR4:POKE56334,
PEEK(56334)OR1

-11045 POKE53272,(PEEK(53272)AND24
rJ) +12

- llfJ5rJ GOT017
-12000 REM DATA FOR CHARACTERS
-12010 DATA173,255,219,254,183,253

,111,255
-12020 DATA255,255,255,255,255,255

,255,255
-12030 DATA255,239,231,227,195,193

,126,255
-12040 DATA255,231,231,189,36,126,

lfJ2,6rJ
-12050 DATA60,102,126,36,189,231,2
31,255

-12060 DATA255,255,255,255,255,255
,255,255

-12070 DATA240,230,255,149,149,255
,23rJ,2MJ

_12080 DATA0,28,54,28,8,42,28,0
-12090 DATA0,0,0,0,0,0,0,0,0,0,0,0

.().(J,(J,O
-12110 DATA15,103,255,169,169,255,

1rJ3,15
BUG REPELLENT LINE CODES
FOR LAWN JOB
LINE # 10:AP LINE # 510:GC
LINE # 16:IP LINE # 520:NA
LINE # 17:GE LINE # 530:BM
LINE # 20:MP LINE # 540:DN
LINE # 120:NN LINE # 545:KK
LINE # 125:IK LINE # 546:JI
LINE # 127:FD LINE # 550:CP
LINE # 130:DD LINE # 552:LM
LINE # 137:HA LINE # 555:LN
LINE # 140:HO LINE # 556:GA
LINE # 145:0J LINE # 558:IK
LINE # 150:CD LINE # 560:JE
LINE # 200:ID LINE # 570:IM
LINE # 2rJ3:EG LINE # 6rJrJ:CD
LINE # 21rJ:BL LINE # 6rJ5:0P
LINE # 220:IN LINE # 610:FM
LINE # 300:NM LINE # 615:EL
LINE # 305:PF LINE # 620:CE
LINE # 310:PC LINE # 625:DB
LINE # 315:KB LINE # 630:MF
LINE # 320:MF LINE # 640:FK
LINE # 330:JH LINE # 650:CG
LINE # 340:CB LINE # 700:EM
LINE # 400:FH LINE # 710:PD
LINE # 410:KA LINE # 2000:PH
LINE # 420:KO LINE # 2003:HE
LINE # 430:EF LINE # 2005:JG
LINE # 450:CD LINE # 2010:FB
LINE # 500:KI LINE # 2015:PB
LINE # 505:NC LINE # 2016:HG
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·3090 POKE1230,93:POKE1230+CO,12:P 
OKE1246,93:POKE1246+CO,12 

' 3100 FORB4=1231T01245STEP2:POKEB4 
,135:POKEB4+CO,7:NEXT 

.3110 FORB6=1024T01424STEP40:POKEB 
6,128:POKEB6+CO,5:NEXT 

.3120 FORB7=1025T01425STEP40:POKEB 
7,128:POKEB7+CO,5:NEXT 

.3130 FORB8=1026T01426STEP40:POKEB 
8,128:POKEB8+CO,5:NEXT 

'3140 FORB9=1027T01427STEP40:POKEB 
9,128:POKEB9+CO,5:NEXT 

'3150 FORB9=1228T01428STEP40:POKEB 
9,128:POKEB9+CO,5:NEXT 

'3160 FORC1=1229T01429STEP40:POKEC 
1,128:POKEC1+CO,5:NEXT 

.3170 FORD1=1061T01461STEP40:POKED 
1,128:POKED1+CO,5:NEXT 

.3180 FORD2=1062T01462STEP40:POKED 
2,128:POKED2+CO,5:NEXT 

'3190 FORD3=1063T01463STEP40:POKED 
3,128:POKED3+CO,5:NEXT 

.3195 FORE1=1024T01744STEP40:POKEE 
l,72:POKEE1+CO,1:NEXT 

.3197 FORE2=1063T01783STEP40:POKEE 
2,71:POKEE2+CO,l:NEXT 

·3199 MM=INT(RND(1)*10)+10 
'3200 FORTT=lTOMM 
.3210 RP=INT(RND(1)*1000)+1024 
·3220 IFPEEK(RP)<>128THEN3210 
'3221 IFPEEK(RP-1)=130THEN3210 
.3222 IFPEEK(RP+1)=130THEN3210 
.3223 IFPEEK(RP+39)=130THEN3210 
·3224 IFPEEK(RP+41)=130THEN3210 
.3225 IFPEEK(RP-41)=130THEN3210 
'3226 IFPEEK(RP-39)=130THEN3210 
'3230 POKERP,130:NEXTTT 
.4000 POKE53265,PEEK(53265)OR16 
'9999 RETURN 
.11000 REM REDEFINE CHARACTERS 
'11001 IFPEEK(12288)=60THENl1045 
.11004 POKE53280,0:POKE53281,0:PRI 

NT"(SC)" 
·11005 PRINTTAB(16)"(LG)(CD)(CD)(C 
D)(CD)(CD)(CD)(CD)(CD)LAWN JOB":P 
RINTTAB(19)"(WH) (CD)BY" 

'11006 PRINTTAB(12)"(CD)MIKE BUHID 
AR JR." 

'llf)()7 PRINT"(CY) (CD) (CD) (CD) (CD) ( 
CD)(CD)(CD)(CD)REDEFINING CHARACT 
ERS, PLEASE WAIT ... " 

'11010 PRINTCHR$(142):POKE52,48:PO 
KE56,48:CLR:POKE56334,PEEK(56334) 
AND254 

.11020 POKE1,PEEK(1)AND251 
'11025 FORCH=0T01023:POKECH+12288, 
PEEK(CH+53248):NEXT 

'11030 FORCD=0T087:READD:POKECD+13 

312,D:NEXT 
.11040 POKE1,PEEK(1)OR4:POKE56334, 

PEEK(56334)OR1 
'11045 POKE53272,(PEEK(53272)AND24 
()+12 

• llf)5() GOT017 
'12000 REM DATA FOR CHARACTERS 
'12010 DATA173,255,219,254,183,253 

,111,255 
'12020 DATA255,255,255,255,255,255 

,255,255 
.12030 DATA255,239,231,227,195,193 

,126,255 
'12040 DATA255,231,231,189,36,126, 

102,6() 
.12050 DATA60,102,126,36,189,231,2 

31,255 
.12060 DATA255,255,255,255,255,255 

,255,255 
·12070 DATA240,230,255,149,149,255 

, 23(), 2M) 
.12080 DATA0,28,54,28,8,42,28,0 
,12090 DATA0,0,0,0,0,0,0,0,0,0,0,0 

,f),(),(),() 

'12110 DATA15,103,255,169,169,255, 
1()3,15 
BUG REPELLENT LINE CODES 
FOR LAWN JOB 
LINE # U):AP 
LINE # 16:IP 
LINE # 17:GE 
LINE # 2(): MP 
LINE # 12():NN 
LINE # 125:IK 
LINE # 127:FD 
LINE # 13():DD 
LINE # 137:HA 
LINE # 14():HO 
LI N E # 145: OJ 
LINE # 15():CD 
LINE # 2 ()() : ID 
LINE # 2()3:EG 
LINE # 2lf): BL 
LINE # 22():IN 
LINE # 3()():NM 
LINE # 3()5:PF 
LIN E # 3lf): PC 
LINE # 315:KB 
LINE # 32():MF 
LINE # 33():JH 
LINE # 3M): CB 
LINE # 4()():FH 
LINE # 4lf):KA 
LINE # 42():KO 
LINE # 43():EF 
LINE # 45():CD 
LINE # 5()():KI 
LINE # 5()5:NC 

LINE # 
LINE # 
LINE # 
LINE # 
LINE # 
LINE # 
LINE # 
LINE # 
LINE # 
LINE # 
LINE # 
LINE # 
LINE # 
LINE # 
LINE # 
LINE # 
LINE # 
LINE # 
LINE # 
LINE # 
LINE # 
LINE # 
LINE # 
LINE # 
LINE # 
LINE # 
LINE # 
LINE # 
LINE # 
LINE # 

51():GC 
52():NA 
53():BM 
54():DN 
545:KK 
546:JI 
55():CP 
552:LM 
555:LN 
556:GA 
558: IK 
56():JE 
57(): 1M 
6()(): CD 
6()5:0P 
61():FM 
615:EL 
62():CE 
625:DB 
63(): MF 
64():FK 
65f): CG 
7()0: EM 
7U): PD 
2()0(): PH 
2()()3: HE 
2()()5: JG 
2()lf):FB 
2(Jl5:PB 
2(Jl6: HG 
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LINE # 2/JI7:PB LINE # 3/j4/J: LN LINE # 32/J/J:EN LINE # l102/J:IM

~
LINE # 2/J18: MM LINE # 3/j5/J: HE LINE # 321/J: EC LINE # 1l/J25:BF
LINE # 2/JI9:DL LINE # 3/J6/J: CP LINE # 322/J:OD LINE II 1 !fJ3/J: LG
LINE # 2/J2/J: 01 LINE II 3/J7/J: JE LINE # 322I:NN LINE # ll/J4(j: IE
LINE # 2/J2I :LD LINE # 3/J8/J:IH LINE II 3222:NM LINE # 1 !fJ45: LI Iy hel
LINE # 2/J22:JB LINE # 3/J9/j: FG LINE # 3223:AB LINE 1/ 1l/J5/J: PA tolhe
LINE # 2/J23: ML LINE 1/ 3I/J/J: DJ LINE 1/ 3224:CI LINE # 12/J/j/J: FO under
LINE II 2/J29: LD LINE II 3I!fJ:AF LINE 1/ 3225:CP LINE 1/ I2/J!fJ:PD was a
LINE II 2/J3/J:MG LINE II 312/j:HA LINE II 3226:FA LINE II 12/j2/j: MG these
LINE # 2/J4(J:KM LINE # 313/J:ML LINE II 323/J:GK LINE # 12/j3/j: AI discO!
LINE # 2/j5/j: HA LINE II 3I4/J:IG LINE # 4f)(J/J: AN LINE # I2/J4(J: NG packa
LINE 1/ 2/J6/J:LJ LINE # 3I5(J: LK LINE # 9999:IM LINE # I2/j5/J: 1M
LINE # 2/J7/J: KF LINE 1/ 3I6/J:NB LINE # ll/J/JO: 01 LINE # I2/J6/J: MG BI
LINE 1/ 2/J8/J:KL LINE II 3I7/j:EI LINE II llO/JI:JD LINE # I2/J7/j: AI Th
LINE 1/ 2(J9/J : PD LINE 1/ 318/J:KD LINE II 1 !fJ/J4: AD LINE # I2/J8/J: FE spon
LINE 1/ 3/J/J/j: FM LINE 1/ 319/j: CG LINE # 1 !fJ/J5: PC LINE 1/ 12/J9/J: FG mell11
LINE II 3/J!fJ: JH LINE II 3I95:CH LINE II 11/J/J6: EI LINE # 1211/J:LF organ
LINE # 3/J2/J: FE LINE # 3197:GJ LINE /I 1 !fJ/J7: IB LINES: 134 stron!
LINE # 3/J3/J: PG LINE # 3I99:KC LINE /I ll/JI/J: JH 13 2 I

We cannot reply personally to every leller we receive-and we can ofcourse pritll only a select few-bill we read
every leller you write, lVur comments help us immeasurably ill preparing the type ofIIUlgazille you want to read.

Please COil/iII lie writing to Flotsam, cia Ahoy!, 45 West 34th Street-Suite 4(f7, New lVrk, NY J()()()J.

I have found that a LOAD"$$",8 followed by a
LIST command will give you a listing of the DISK
NAME, ID and the free space available, Yes, the $$
is correc!. I have not seen this command in any pub
lication or documentation about the Commodore 64,
and believe it to be of great value when only the
DISK AME, ID and available space are important.

-Kem R. H-flgller
Cillcillllati, OH

As a reader of Ahoy!, I have enjoyed your pro
grams as well as the articles and reviews. My main
difficulty ha been in reading graphic program lines
without a clear idea about how many spaces are be
tween the symbols. In my hacking, I was forced to
learn some tricks to overcome this problem.

My latest effort was my most rewarding, Upon
typing in the game title for Post Time (June), and
finding it illegible, I decided to take mailers into my
own hands, First, I utilized the same PRlNTTAB
statements, but changed the colors and symbols in
the quote mode to suit myself. I ran each line to see
how it appeared on the screen and eventually got it
all up there in a satisfying fushion. Since this in
volved only 10 or so lines, it wasn't long before it
\vas completed, I then cursored through the Ii ting
and identified the spaces between the symbols. I

then wrote out my listing on a piece of paper and
used lower case (sp) for one space and (5sp) for 5
spaces, etc, I then erased the title lines from the
completed program and inserted my line in about 10
minutes!

Thanks for the learning eltperience. Keep up the
good work!

-H Gelle Harless
Eugelle, OR

MallY readers have complailled of similar problems
typing ill our programs, even in recem issues when
we've primed the number of spaces in a Iille when
there are many, In our next issue, we'll be ill/roouc
ing a filM program listillg fomull that will identify
any character that occurs more than three rimes.
This will include all characters illeludillg spaces and
graphics characters, Additiollally, graphics characters
will be idelltified ill a more ullderstandable mallller.
Come nexr issue, oping ill Ahoy! programs will be
easier tholl elJer!

After having purchased one copy of your maga
zine, I would suggest that you spend your efforts in
some other area of employment.

-Kent E. Gunnison
Pasco, ~
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LINE # 2()17:PB LINE # 3()4(): LN 
LINE # 2()18:MM LINE # 3()sr):HE 
LINE # 2()19:DL LINE # 3()6(): CP 
LINE # 202(): 01 LINE # 3()7(): JE 
LINE # 2()21:LD LINE # 3()8():IH 
LINE # 2()22 :JB LINE # 3(J9() : FG 
LINE # 2()23: ML LINE # 31 ()() : DJ 
LINE # 2()29: LD LIN E # 31U): AF 
LINE # 2()3():MG LINE # 312():HA 
LINE # 2()4():KM LINE # 313():ML 
LINE # 2()5(): HA LINE # 314f):IG 
LINE # 2()6(): LJ LINE # 315():LK 
LINE # 2 (J7 () : KF LINE # 316(J:NB 
LINE # 2()8():KL LINE # 317():EI 
LINE # 2()9(): PD LINE # 318():KD 
LINE # 3 ()()() : FM LINE # 319():CG 
LINE # 3()U):JH LINE # 3195:CH 
LINE II 3()2(): FE LINE # 3197:GJ 
LINE # 3()3(): PG LINE # 3199 :KC 

I have found that a LOAD"$$'",8 fo llowed by a 
LIST command will give you a listing of the DISK 

AME, ID and the free space available. Yes, the $$ 
is correct. I have not seen this command in any pub
lication or documentation about the Commodore 64. 
and believe it to be of great val ue when only the 
DISK NAME, ID and avai lable space are important . 

- Kelll R. fIflgller 
Cillcillllati, OH 

As a reader of Ahoy!, I have enjoyed your pro
grams as well as the articles and reviews. My main 
difficulty has been in reading graphic program lines 
without a clear idea about how many spaces are be
tween the symbols. In my hacking, I was forced to 
learn some tricks to overcome this problem. 

My latest effort was my most rewarding. Upon 
typing in the game title for Post Time (June), and 
finding it illegible, I decided to take matters into my 
own hands. First , I utilized the same PRJ TIAB 
statements, but changed the colors and symbols in 
the quote mode to suit myself. I ran each line to see 
how it appeared on the screen and eventual ly got it 
all up there in a satisfy ing fashion. Since this in
volved only 10 or so lines, it wasn't long before it 
was completed . I then cursored through the listing 
and identified the spaces between the symbols. I 

LINE # 32()():EN LINE # 11 ()2(): 1M 
LINE # 32U): EC LINE # 11()25:BF 
LINE # 322():OD LINE # 11 ()3f): LG 
LINE # 3221:NN LINE # lU)4():IE 
LINE # 3222:NM LINE # lU)45: LI 
LINE # 3223:AB LINE # 11()50: PA 
LINE # 3224:CI LINE # 1 2 ()()() : FO 
LINE # 3225:CP LINE # 12()lO:PD 
LINE # 3226:FA LINE # 12()2(): MG 
LINE # 323():GK LINE # 12()3(): AI 
LINE # 4f)()(): AN LINE # 1 2 ()4f) : NG 
LINE # 9999:IM LINE # 12()5(): 1M 
LINE # lU)()(): 01 LINE # 12()6(): MG 
LINE # lU)()l:JD LINE # 12()7(): AI 
LINE # lU)()4: AD LINE # 1208(): FE 
LINE # 1 1 ()() 5 : PC LINE # 12()9(): FG 
LINE II 1 1 ()() 6 : EI LINE # 121U):LF 
LINE II lU)(J7: IB LINES: 134 
LINE # lU)U): JH 

then wrote out my listing on a piece of paper and 
used lower case (sp) for one space and (5sp) for 5 
spaces, etc. I then erased the title lines from the 
completed program and inserted my lines in about 10 
minutes! 

Thanks for the learning experience. Keep up the 
good work! 

-H. Gelle Harless 
Eugelle, OR 

MallY readers have complailled of similar problems 
Opillg ill our programs, even in recelll issues when 
we've prillled the number of spaces ill a lille whell 
there are m{IIIY. III our lIexl issue, we'll be illlroduc
ing a fUM program listillg format that will idelllify 
any character that occurs more than three times. 
71lis will ill elude all characters illeludillg spaces alld 
graphics characters. Additionally, graphics characters 
will be idelllifted ill a more ullderstandable mallner. 
Come lIexl issue, !)ping ill Ahoy! programs will be 
easier thall ever! 

After having purchased one copy of your maga
zine. I would suggest that you spend your effortS in 
some other area of employment. 

- Kelll E. GllllllisOIl 
Pasco, J#j 

We cannot reply personally to every leller we receive-alld we call of course prilll only a select few-bill we read 
every leller you write. Your comments help liS immeasurably in preparillg the ope of magazine you walll 10 read. 

Please cOlltinlle writing to Flotsam, c/o Ahoy!, 45 West 34th Street- Suite 4(J7, New York, NY lOOOJ. 
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AN DVICAVIIC\N DF.

LOCATING THE BIT MAP
Before describing the mechanisms of bit mapping,

let us see just where it is located in memory. The
specific hardware of the Commodore 64 is the deter
mining factor. On top of it all i the VIC II chip it
self. This large scale integrated circuit, which for all
practical purposes is a self-contained graphics com
puter, is designed to "see" only sixteen kilobytes of
memory at one time. Given the 64 kilobyte address
range of the 6510 microprocessor, there are four pos
sible locations for the VIC II chip's addressable
memory. Each of these 16 kilobyte sections will be
referred to as a ·'bank."

The particular bank seen by the VIC [I is con
trolled by bits zero and one of Port A on the CIA
If2 chip. This port is located at memory location
56576 ($0000). Associated with Port A is the data
direction register (OOR) located at 56576 ($0002).

BY MORTON KEVELSON

The actual bank starling address is set by the vdl
ue of A in the following tatement.

AHOY! 15

The corresponding bits of this location must be
turned on to set Port A for output. This is the nor
mal operating state of the Commodore 64. The fol
lowing statement will ensure the proper setting of the
OOR:

Use the following table to select the proper value of A.

POKE 56578,(PEEK(56578) OR 3)

POKE 56576,(PEEK(56576) AND 25
2) OR A

BIT MAPPING
The term bit mapping refers to a one to one corre

spondence between a single bit in the computer's
memory and a single pixel on the video display. The
organization of the Commodore 64 bil map is
strongly related 10 the structure of character graph-

DIT~APPECI

CPlAPHICD

ics. As with character graphics, the display of the
Commodore 64 is organized as 40 columns by 25
rows of individual characters or "cells." Each of
these characters is stored as eight bytes of memory,
where the individual bits of each byte make up the
shape of the character. Since there is room for 1,000
characters on the screen, it becomes apparent that
8,000 bytes will be required to uniquely bit map the
entire screen.

The Commodore 64 has two possible bit mapped
modes. These will be referred to as high resolution
bit mapped mode or hi-res mode and multicolor bit
mapped mode. The two modes are fundamentally
similar, differing primarily in the way each mode
handles the di play of color. High resolution mode
allows up to 320 horizontal dots to be plotted on the
screen. Multicolor mode only displays 160 dots.
Both modes display 200 dots in the vertical direction.

IW Ihile working with the graphics pro
gram reviewed in this issue, I found
that an understanding of how Commo
dore 64 graphics worked was extreme-

ly helpful. This was particularly relevant with regard
to the manipulation of color with each package. An
understanding of just what goes on behind the screen
was a great help in figuring out just why some of
these programs behaved as they did. The following
discus ion is intended as an aid in using the graphics
packages available for the Commodore 64.

I W I hile working with the graphics pro
grams reviewed in this issue, I found 
that an understanding of how Commo
dore 64 graphics worked was extreme-

ly helpful. This was panicularly relevant with regard 
to the manipulation of color with each package. An 
understanding of just what goes on behind the screen 
was a great help in figuring out just why some of 
these programs behaved a they did. The following 
discussion is intended as an aid in using the graphics 
packages available for the Commodore 64. 

BIT MAPPING 
The term bit mapping refers to a one to one corre

spondence between a single bit in the computer's 
memory and a single pixel on the video display. The 
organization of the Commodore 64 bit map is 
strongly related to the structure of character graph-

ANQVIC 

LOCATING THE BIT MAP 
Before describing the mechanisms of bit mapping, 

let us see just where it is located in memory. The 
specific hardware of the Commodore 64 is the deter
mining mctor. On top of it all is the VIC 11 chip it
self. This large scale integrated circuit , which for all 
practical purposes is a self-contained graphics com
puter, is designed to "see" only sixteen kilobytes of 
memory at one time. Given the 64 kilobyte address 
range of the 6510 microprocessor, there are four pos
sible locations for the VIC II chip's addressable 
memory. Each of these 16 kilobyte sections will be 
referred to as a "bank." 

The panicular bank seen by the VIC II is con
trolled by bits zero and one of Pon A on the CIA 
#2 chip. This pon is located at memory location 
56576 ($0000). Associated with Pon A is the data 
direction register (OOR) located at 56576 ($0002). 

QF 
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ics. As with character graphics, the display of the 
Commodore 64 is organized as 40 columns by 25 
rows of individual characters or "cells." Each of 
these characters is stored as eight bytes of memory, 
where the individual bits of each byte make up the 
shape of the character. Since there is room for 1,000 
characters on the screen, it becomes apparent that 
8,000 bytes will be required to uniquely bit map the 
entire screen. 

The Commodore 64 has two possible bit mapped 
modes. These will be referred to as high resolution 
bit mapped mode or hi-res mode and muiticolor bit 
mapped mode. The two modes are fundamentally 
similar, differing primarily in the way each mode 
handles the display of color. High resolution mode 
allows up to 320 horizontal dots to be plotted on the 
screen. Muiticolor mode only displays 160 dots. 
Both modes display 200 dots in the venical direction. 

G 4 
The corresponding bits of this location must be 
tumed on to set Port A for output. This is the nor
mal operating state of the Commodore 64. The fol 
lowing statement will ensure the proper setting of the 
OOR: 

POKE 56578.(PEEK(56578) OR 3) 

The actual bank starti ng address is set by the val
ue of A in the following statement. 

POKE 56576.(PEEK(56576) AND 25 
2) OR A 

Use the following table to select the proper value of A. 

BY MORTON KEVELSON 
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START VIC CHIP
BANK A ADDR RANGE

0 3 0 $OOOO-$5FFF
1 2 16384 S6OOO-S7FFF
2 1 32768 S8OOO-$BFFF
3 0 49152 $COOO-$FFFF

All of the graphic data must be located in the
same bank if it is to be accessible to the VIC II
chip. Bank 0 is the power up bank for the Commo
dore 64.

two raised to the power of that position. Thus, for
the first position, two to the zero is one. For the
second position, two to the one is equal to two and
so on till the last position where two to the seventh
power is equal to 128. Th tum on the first and fourth
pixels. you would POKE 128 + 16 = 144 into the
first byre. The maximum value of a single byte is of
course 255.

TABLE 1 - BIT VAWES

FIGURE 1
BYTE ARRANGEMENT OF THE BIT

MAP
COWMN #

1 2··· .... ··· .. ·· .. · 40

7.680 7,992
7.681 7.993
7.682 7,994

25 7,683 7.995
7,684 7.996
7,685 7StR
~686 ~998

7,6Efl 7,999

To turn on the top left pixel of the screen, you
would POKE a 128 into the first byte. This is be
cause the bi! which corresponds to this position is
the leftmost or most significant bit. Table I gives the
values of each of the bit positions. Mathematically
speaking, the value of each bit position is equal to

16 AHOYI

o
1

1
2

2

•
7 6 5 4 3

128 64 32 16 8

Bit
Position

Value

The 8,000 byte bit map can have only two possible
locations relative 10 the stan of the 16K video bank.
This is controlled by bit 3 of the VIC-IJ chip Mem
ory Control Regi ter at memory location 53m
($0018). If this bit is off. the bit map starts at the
first byte of the video bank. If bit 3 is on, the bit
map shifts up 8,192 bytes. Bit 3 can be controlled by;

POKE 53272,(PEEK(53272) AND 15) 0
R C

POKE 53272,(PEEK(53272) AND 247)
OR B

If B=O the offset will be zero; if B=8 the offset
will be 8.192.

Remember, to find the actual address of a bit map
location, you wUJ have to add three numbers. The
first is the bit map byre address from Figure I. The
second is the bank staning address froll) the table.
The third IS the location of the bit map in the bank,
either 0 or 8192. For example, the staning address
for the bit map in the upper half of bank 2 would be
o + 16384 + 8192 = 24576.

Hi-res graphics mode is turned on by setting bit 5
of the VIC-II control register at location 53265
($0011) to a I:

POKE 53265,PEEK(53265) OR 32

COWR AND HI-RES
There is one more thing which must be taken care

of to display a pixel, and that is the display color. In
hi-res mode, the Commodore 64 can display two
colors in each character cell out of the sixreen possi
ble colors. Furthermore, each of the 1,000 celJs can
independently contain any combination of two out of
sixteen colors. Thus, you can see that a hi-res screen
can be rather colorful.

The information which tells the VIC IJ chip what
colors to display is stored in screen memory. This is
a 1,000 byte area located at 1024 ($0400) on power
up. The actual location of screen memory can be set
by the user to any IK section of the block by selling
the upper four bits of memory location 53m
($0018) to the proper value:

...... of···········, 312
313
31'
315
3'6
317
318
319

B· ......
9

10
11
'2
13

"15

o
I
2
3

•
5
6
7
320
321
322
323
32.
325
326
327

2

ROW #

HI-RES MODE
Figure I shows how the memory locations in the

bit map reiare to their position on the display screen.
The first byte (numbered 0) corresponds to the eight
horizontal pixels in the upper left comer of the dis
play. The second byte accounts for the row of pixels
directly beneath and so on through the eighth byte.
The ninth byte is back up on the top row. This pat
tern .repeats till the 40th. cell po ition. in the upper
right corner, which tarts with the 313th byte. A total
of 320 byte make up the first row of 40 cells. This
pattern repeats for each of the 25 rows of cells. The
second TOW starts with byte number 320, the lower
left corner of the di~play corresponds to byte number
7.6'ifl, and the lower tight corner belongs to byre
number 7,999.

START VIC CHIP 
BANK A ADDR RANGE 

0 3 0 $OOOO-S5FFF 
1 2 16384 S6OOO-S7FFF 
2 1 32768 SSOOO-SBFFF 
3 0 49152 $COOO-SFFFF 

All of the graphic data must be located in the 
same bank if it is to be accessible to the VIC II 
chip. Bank 0 is the power up bank for the Commo
dore 64. 

HI-RES MODE 
Figure I shows how the memory locations in the 

bit map relate to their position on the display screen. 
The first byte (numbered 0) corresponds to the eight 
horizontal pixels in the upper left corner of the dis
play. The second byte accounts for the row of pixels 
directly beneath and so on through the eighth byte. 
The ninth byte is back up on the top row. This pat
tern repeats till the 40th ceU position, in the upper 
right corner, which tarts with the 313th byte. A total 
of 320 bytes make up the first row of 40 cells. This 
pattern repeats for each of the 25 rows of cells. The 
second row starts with byte number 320, the lower 
left corner of the display corresponds to byte number 
7,6'01, and the lower rjght corner belongs to byte 
number 7,999. 

FIGURE 1 
BYTE ARRANGEMENT OF THE BIT 

MAP 

ROW # 

2 

COLUMN # 
1 2 '''''''''''''''''40 

o 
1 
2 
3 

• 
5 
6 
7 
320 
321 
322 
323 
32. 
325 
326 
327 

8 ············· ..... , .... ' 312 
9 313 

10 314 
11 315 
12 316 
13 317 
14 318 
15 319 

7,680 7,992 
7,681 7,993 
7,682 7,994 

25 7,683 7.995 
7,684 7,996 
7,685 7,9rp 
7,686 7,998 
7.W 7,999 

To turn on the top left pixel of the screen, you 
would POKE a 128 into the first byte. This is be
cause the bit which corresponds to this position is 
the leftmost or mOSI significant bit. Table I gives the 
values of each of the bit positions. Mathematically 
speaking, the value of each bit position is equal to 
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two raised to the power of that position. Thus, for 
the first position , two to the zero is one. For the 
second position, two to the one is equal to two and 
so on till the last position where two to the seventh 
power is equal to 128. To tum on the first and fourth 
pixels. you would POKE 128 + 16 = 144 into the 
first byte. The maximum value of a single byte is of 
course 255. 

Bll 
Position 

Value 

TABLE 1 - BIT VALUES 

7 6 5 4 
128 64 32 16 

3 

• 
2 

• 
1 
2 

o 

The 8,000 byte bit map can have on ly two possible 
locations relative to the stan of the 16K video bank. 
This is controlled by bit 3 of the VIC-ll chip Mem
ory Control Register at memory location 53272 
($0018). If this bit is off, the bit map starts at the 
first byte of the video bank. If bit 3 is on, the bit 
map shifts up 8,192 bytes. Bit 3 can be controlled by: 

POKE 53272,(PEEK(53272) AND 247) 
OR B 

If B=O the offset will be zero; if B=8 the offset 
will be 8,192. 

Remember, to find the actual address of a bit map 
locat ion, you wilJ have to add three numbers. The 
first is the bit map byte address from Figure I. The 
second is the bank staning address from the table. 
The third is the location of the bit map in the bank , 
either 0 or 8192 . For example, the staning address 
for the bit map in the upper half of bank 2 would be 
o + 16384 + 8192 = 24576. 

Hi-res graphics mode is turned on by setting bit 5 
of the VIC-II control register at location 53265 
($0011) to a I: 

POKE 53265,PEEK(53265) OR 32 

COLOR AND HI-RES 
There is one more thing which must be taken care 

of to display a pixel, and that is the display color. In 
hi-res mode, the Commodore 64 can display two 
colors in each character cell out of the sixteen possi
ble colors. Furthermore, each of the 1,000 cells can 
independently contain any combination of two out of 
sixteen colors. Thus, you can see that a hi-res screen 
can be rather colorful. 

The information which tells the VIC II chip what 
colors to display is stored in screen memory. This is 
a 1,000 byte area located at 1024 ($0400) on power 
up. The actual location of screen memory can be set 
by the user to any LK section of the block by setting 
the upper four bits of memory location 53272 
($0018) to the proper value: 

POKE 53272,(PEEK(53272) AND 15) 0 
R C 
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Sophisticated Terminal Communications Cartrtdge
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[TELSTAR's Slalus Line}
Don't settle for less than the basil
• UpIocx1'DownlOOd Idlrom disk or tape. Menu-driven.
• Automatic File Translation Real Time Clock plus

Alarm Clock
• Communicates in Industry Standard ASCII
• line editing capability allows correcting and

resending long command hnes
• 9 QUick Read (unctions
• Similar to our famous STCP Terminal packoga
• Works with Commodore Modems and supPOrts

auto·dlaling
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and Manual)

Machine Language
Monitor Cartridge

for the CBM 64
More than 20 commands oilOW' you to access the
CBM 64's Microprocessors Registers and Memory
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Someday every CBM 64 owner will need a monitor
such as this.
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"The Rabbit"
for your VIC 20 or CBM 64

It you own a VIC 20 or a CBM 64 and hove been
concerned oboullhe high cosl of a disk 10 slore
your programs on wcxryyourself no longer Now
theres the RABBIT The RABBIT comes lnocortndge,
and at a much, much lower price than the over·
09.e dIsk. And speed this is one fOSI RABBIT.
Wrth the RABBIT yOU con load and SIOie on vour
CBM dolosene an 8K program In almost 30 -",:::::J•••~::::-,
seconds, compared 10 the current 3 mInutes of f
a VIC 20 or CBM64 almost as fost as the 1541
alsk drIVe.
The RABBIT is easy to Insloll. allows one fa Append
BasIC Progroms. \tJOr!cs wrthor wlfho\Jt Expons)Ql'l Memory,
and prO\rideS twodata file modes. The RABBIT IS notonty fast but reliable
(The Rabbit tor the VtC 20 contains on expansIOn connector so vou
can simultaneously use your memory bOQld etc.]
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THE BEST conslderthe MAE firslbeforeyou
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buy that other assembler, We've

RL ! hod numerous customers who
wasted their money on some cheaper oft brand assembler tell us
how much bener the MAE Is.
The most powerful Macro Assembler/Editor available lor the
Commodore.64 ond other CBMPET compufers, and also lor the
ATARI8C:lOrXl6nd Apple IIf11E.
MAE Includes on Auembler. Editor, Word Proce»or, Relocating
Loader, and more 011 for Just 559.95.
We could go on and describe the MAE but we thought yOu would
like to read our customers' comments. The following are actuol
unedited comments Itom correspondence about the MAE:
excellent Development "My Compliments to Carl

Package:' Moser and EHS"
"Compares 10 DEC and INTEl" '11 Is 0 superb progrom"
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TABLE 2
SCREEN MEMORY OFFSET

FROM BANK START ADDRESS

MUI:rICOLOR BIT MAPPED GRAPHICS
The bit map procedure is somewhat more complex
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POKE 53270,(PEEK(53270) OR 16

The concepts of bit mapped graphics may seem
very complex at first. They are actually not all that
difficult. The explanation presented here is intended
as an aid for a beuer understanding of how the vari
ous drawing programs perform. The actual manipu
lation of bit mapped graphics involves large numbers
of repetitive calculations. It is possible to write the
necessary routines in BASIC, but the result will be
rather slow. If you wish to seriously pursue the sub
ject, the books listed below will be helpful in getting
you started.

To summarize, the onloff information for a pixel is
stored in the bit map. Color information for hi-res

Continued 011 page 90

Blls Value Color Info Slated AI

00 0 Background 53281
01 1 Upper Nybble Screen Memory
10 2 Lower Nybble Screen Memory
11 3 Color Memory Nybble

M ulticolor mode is controlled by bit 5 at location
53265 ($DOJI) and bit 4 at location 53270 ($DOI6).
Two statements are required to set multicolor mode:

POKE 53265,(PEEK(53265) OR 32

TABLE 3 - MULTICOLOR BIT ASSIGNMENTS

in multicolor mode. Pixels are set by a pair of bits
rather than a single bit. Each multicolor pixel is
twice as wide as a hi-res pixel. Thus, a single byte
controls only four pixels rather than eight. As a re
sult, a horizontal line displays only 160 pixels in
stead of 320. The tradeoff results in greater color
flexibility. A bit of binary math reveals that a pair of
bits can take on four possible values. Thus, a multi
color pixel can be one of four possible colors. Each
character cell in multicolor mode can display up to
four different colors.

As in hi-res mode, two of the colors are stored as
nybbles in the 1,000 byte screen memory. The third
color is stored in the 1,000 byte color memory start
ing at memory location 55296 ($D800). The loca
tion of color memory is fixed in the Commodore 64.
Its layout is the same as for screen memory (Figure
2). This allows these three colors to be uniquely de
termined, for each character cell, in multicolor
mode. I will refer to the color, which is determined
by color memQry, as the primary color. The colors
set by the low and high nybbles of screen memory
.viII be referred to as auxiliary colors I and 2 re
spectively. This designation is somewhat arbitrary
since I did not find an official Commodore designa
tion for them. The fourth color is common for the
entire bit mapped display. It is controlled by the con
tents of memory location 53281 ($D021). Changing
this location will change the background color of the
entire screen. Table 3 summarizes the multicolor bit
assignments.

999998962961

FIGURE 2
BYTE ARRANGEMENT
OF SCREEN MEMORY

960

Offset C Value Bft Values of 53272

0 0 OOOOXXXX
1024 16 0001 XXXX
2048 32 0010XXXX
3072 48 0011 xxxx
4096 64 0100XXXX
5120 80 0101 XXXX
6144 96 0110 XXXX
7168 112 0111 XXXX
8192 128 1000XXXX
9216 144 1001 XXxX

10240 160 tOl0XXXX
11264 176 1011 XXXX
12288 192 1100 XXXX
13312 208 1101XXXX
14336 224 1110 XXXX
15360 240 1111 XXXX

25

COLUMN #
1 2 3 .......... ··39 40

ROW N
1 0 1 2" . .. ' ~ .~ ....... '38 39
2 40 41 42 78 79
3 80 81 82 118 119

In character mode, screen memory tells the VIC-II
which character to display. In hi-res mode, each 10
calion of screen memory controls the background
and foreground color of the corresponding bit map
cell.

The value of C is taken from Table 2. Screen
memory is laid out in a fairly straightforward roshion.
The fir t byte corresponds to the character cell in
row I column I. The values proceed in an orderly
fashion across each row till byte 1,000 corresponds
to row 25 column 40. Figure 2 shows the screen
memory layout. As with the bit map, you will have
to add the bank start address (Thble 1) and the
screen offset (Thble 2) to the byte value from figure
2 to determine the actual address of screen memory.

The information for two colors can be stored in a
single byte since only four bits are needed for the 16
possible colors. The·first four bits, or the lower nyb
ble, controls the background color. The upper nybble
controls the foreground color. A hi-res drawing pro
gram SUCh as DOODLE! sets the upper nybble with
the working paint color. The lower nybble is set by
the working paper color. This is the reason why all
the pixels in a cell will change color when the work
ing paint color in DOODLE! is changed.

The value of C is taken from Table 2. Screen 
memory is laid out in a fairly straightforward fashion. 
The first byte corresponds to the character cell in 
row I column I. The values proceed in an orderly 
fashion across each row till byte 1,000 corresponds 
to row 25 column 40. Figure 2 shows the screen 
memory layout. As with the bit map, you will have 
to add the bank start address (Table I) and the 
screen offSet (Table 2) to the byte value from figure 
2 to determine the actual address of screen memory. 

ROW II , 
2 
3 

FIGURE 2 
BYTE ARRANGEMENT 
OF SCREEN MEMORY 

COUJMN # 
1 2 3 ············39 

0 2 .... · . . . . . . . . . . . . . 38 
40 41 42 78 
80 8' 82 118 

40 

39 
79 

119 

25 960 96' 962 998 999 

In character mode, screen memory tells the VIC-IT 
which character to display. In hi-res mode, each 10-
calion of screen memory controls the background 
and foreground color of the corresponding bit map 
cell. 

Offset 

0 
1024 
2048 
3072 
4096 
5120 
6144 
7168 
8192 
921S 

10240 
11264 
12288 
13312 
14336 
15360 

TABLE 2 
SCREEN MEMORY OFFSET 

FROM BANK START ADDRESS 

C Value Bit Values 01 53272 

0 OOOOXXXX 
'6 0001 XXXX 
32 0010XXXX 
48 0011 XXXX 
64 O100XXXX 
80 0101 XXXX 
96 0110 XXXX 

112 0111 XXXX 
'28 1000XXXX 
'44 1001 XXXX 
'60 1010 XXXX 
'76 1011 XXXX 
'92 l100XXXX 
208 1101 XXXX 
224 1110 XXXX 
240 1111 XXXX 

The information for two colors can be stored in a 
sing le byte since only four bilS are needed for the 16 
possible colo rs. The -first four bits, or the lower nyb
ble, controls the background color. The upper nybble 
controls the foreground color. A hi-res drawing pro
gram such as DOODLE! sets the upper nybble with 
the working paint color. The lower nybble is set by 
the working paper colo r. This is the reason why all 
the pixels in a cell will change color when the work
ing paint colo r in DOODLE! is changed. 

MULTICOLOR BIT MAPPED GRAPHICS 
The bit map procedure is somewhat more complex 
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in multicolor mode. Pixels are set by a pair of bits 
rather than a single bit. Each multicolor pixel is 
twice as wide as a hi-res pixel. Thus, a single byte 
controls only four pixels rather than eight. As a re
su lt , a horizontal line displays only 160 pixels in
stead of 320. The tradeoff results in greater color 
flexibility. A bit of binary math reveals that a pair of 
bits can take on four possible values. Thus, a multi
color pixel can be one of four possible colors. Each 
character cell in multicolor mode can display up to 
four different colors. 

As in hi-res mode, two of the colors are stored as 
nybbles in the 1,000 byte screen memory. The third 
color is stored in the 1,000 byte color memory start
ing at memory location 55296 ($0800) . The loca
tion of color memory is fixed in the Commodore 64. 
Its layout is the same as for screen memory (Figure 
2). This allows these three colors to be uniquely de
termined , for each character cell, in multicolor 
mode. I will refer to the color, which is determined 
by color memory, as the primary color. The colors 
set by the low and high nybbles of screen memory 
.viII be referred to as auxiliary colors I and 2 re
spective.ly. This designation is somewhat arbitrary 
since I did not find an official Commodore designa
tion for them. The fourth color is common for the 
entire bit mapped display. It is controlled by the con
tents of memory location 53281 ($0021) . Changing 
this location will change the background color of the 
entire screen . Table 3 summarizes the multicolor bit 
assignments. 

TABLE 3 - MULTICOLOR BIT ASSIGNMENTS 
ailS Value Color Info Stored At 

00 0 Background 53281 
0' , Upper Nybble Screen Memory 
10 2 Lower Nybble Screen Memory 

" 3 Color Memory Nybble 

Multicolor mode is contro lled by bit 5 at location 
53265 ($0011) and bit 4 at location 53270 ($0016). 
Two statements are required to set multicolor mode: 

POKE 53265,(PEEK(53265) OR 32 

POKE 53270,(PEEK(53270) OR 16 

The concepts of bit mapped graphics may seem 
very complex at first. They are actually not all that 
difficult. The explanalion presented here is intended 
as an aid for a better understanding of how the vari
ous drawing programs perform. The actual manipu
lation of bit mapped graphics involves large numbers 
of repetitive calcu lations. It is possible to write the 
necessary routines in BASIC. but the result will be 
rather slow. If you wish to seriously pursue the sub
ject, the books listed below will be helpful in getting 
you started . 

To summarize, the on/off information for a pixel is 
stored in the bit map. Color information for hi-res 
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2 ---+--- 3

I
Push the stick to the right, and switch 3 is closed,

while the other three are open. If you push diagonal
Iy forward and to the left, both switches 0 and 2 are
closed. Pulling diagonally backward and to the right
closes switches 1 and 3, and so forth. There are
eight positions with either one or two switches
closed. The ninth position is with the joystick cen
tered, and none of the switches are closed.

Since the joystick is such an obviously digital de
vice, it should not be surprising that the computer
communicates very easily with it. According to the
Progralluller's Reference Guide, information from the
joysticks is stored in locations 56320 and 56321.

Plug in a joystick, or two if you have them, and
try the following program. I suggest you label your
joysticks with the number of the port that each is
plugged into.
10 PRINT PEEK(56320);PEEK(56321)
2(j GOTO 1(j

When you run this program, the computer tells you
what it sees in the two memory locations mentioned
above. The value in 56320 is shown in the left-hand
column, and the value on the right is from memory
location 56321. With both joysticks in the center p0
sition, the screen shows column with IV on the left
and 255 on the right.

Move the joystick plugged into Control Port I.
The value in the right-hand column changes. Evi
dently Control Port 1 comes into memory location

nIl(KI_
~COMMUNICATINGWITH~
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By Dale Rupert
II It's fun to use joysticks. This month we'll in

vestigate ways of using joysticks in BASIC pro
grams on the Commodore 64. If you don't
have a joystick for your computer, you might

read along anyway, since in the process, we will also
look at string arrays and ways of improving program
execution speeds.

There are two nine-pin jacks on the side of the
Commodore 64 labeled Control Port I and Control
Pon 2. One or two switch-type (digital) joysticks
with nine-pin plugs may be connected to the control
ports. We will not discuss potentiometer-type joy
sticks, sometimes called paddles, which may also be
used on the C-64. The joy ticks used with most vid
eogame machines are compatible with the C-64 and
are the type discussed here.

How does the joystick talk to the computer once it
is plugged in, and what does it say? The C-64 Us
er's Guide that came with the computer is not any
help. On page 141, it shows the names of the pins on
the two jacks, but that's alL Fortunately the C-64
Programmer's Reference Guide provides plenty of in
formation. Beginning on page 343 is a discu sion of
joysticks, including a BASIC program and a machine
language program fur using them. (The VIC 20 Pro
ghml!"er's Referellce Guide provides a good discus
sion of joysticks for VIC owners.)

The joystick consists or four switches plus a fifth
switch called the "fire button." We'll ignore the fire
bunon for the time being. When you push the stick
forward, one switch is closed. Pull it backward, left,
or right, and different switches are closed, one at a
time. The switches are numbered 0 through 3 in the
following configuration:

~Q¢:~~~~~O~OQ!:.M~MUNICATING WITH~ 
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By Dale Rupert III t's fun to use joysticks. This month we'll in
vestigate ways of u ing joysticks in BASIC pro-
grams on the Commodore 64. If you don't 
have a joystick for your computer, you might 

read along anyway, since in the process, we will also 
look at string arrays and ways of improving program 
execution speeds. 

There are two nine-pin jacks on the side of the 
Commodore 64 labeled Control Port 1 and Control 
Port 2. One or two switch-type (digital) joysticks 
with nine-pin plugs may be connected to the control 
ports. We will not discuss potentiometer-type joy
sticks, sometimes called paddles, which may also be 
used on the C-64. The joysticks used with most vid
eogame machines are compatible with the C-64 and 
are the type discussed here. 

How does the joystick talk to the computer once it 
is plugged in, and what does it say? The C-64 Us
er's Guide that came with the computer is not any 
help. On page 141 , it shows the names of the pins on 
the two jacks, but that's all. Fortunately the C-64 
Programmer's Reference Guide provides plenty of in
formation. Beginning on page 343 is a discussion of 
joysticks, including a BASIC program and a machine 
language program for using them. (The VIC 20 Pro
gmmmer's Reference Guide provides a good discus
sion of joysticks for VIC owners.) 

The joystick consists ot four switches plus a fifth 
switch cal led the "fire button ." We'll ignore the fire 
button for the time being. When you push the stick 
forward, one switch is closed. Pull it backward, left , 
or right, and different switches are closed, one at a 
time. The switches are numbered 0 through 3 in the 
following configuration: 
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1 
Push the stick to the right, and switch 3 is closed, 

while the other three are open. If you push diagonal
ly forward and to the left, both switches 0 and 2 are 
closed. Pulling diagonally backward and to the right 
closes switches I and 3, and so forth . There are 
eight positions with either one or two switches 
closed. The ninth position is with the joystick cen
tered , and none of the switches are closed. 

Since the joystick is such an obviously digital de
vice, it should not be surprising that the computer 
communicates very easily with it. According to the 
Programmer's Reference Guide, information from the 
joysticks is stored in locations 56320 and 56321. 

Plug in a joystick, or two if you have them, and 
try the following program. I suggest you label your 
joysticks with the number of the port that each is 
plugged into. 
10 PRINT PEEK(56320);PEEK(56321) 
2r) COTO 1r) 
When you run this program, the computer tells you 
what it sees in the two memory locations mentioned 
above. The value in 56320 is shown in the left-hand 
column, and the value on the right is from memory 
location 56321 . With both joysticks in the center p0-
sition, the screen shows columns with 127 on the left 
and 255 on the right. 

Move the joystick plugged into Control Port I. 
The value in the right-hand column changes. Evi
dently Control Port I comes into memory location 
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joysticks in a more readable form.
10 J1=255-PEEK(56321)
20 J2=127-PEEK(56320)
3rJ PRINT J1,J2
M) GOTO F)
Run the program and move the joysticks around. You
will quickly di cover that the nine positions of each
joystick produce these values:

519

QUICKER BASIC
In order to find more efficient ways of communi

cating with the joystieks, you might try running
some time-trials such as the following programs.
1 PRINT"TIME TRIAL #1"
5 T0=TI:FOR N=l TO 1000
10 J1=255-PEEK(56321)
20 J2=127-PEEK(56320)
25 NEXT:Tl=TI
3r) PRINT Tl-Tr)

1 PRINT"TIME TRIAL #2"
2 K1=255:K2=127:M1=56321:M2=56320
5 T0=TI:FOR N=l TO 1000
10 J1=K1-PEEK(M1)
20 J2=K2-PEEK(M2)
25 NEXT:Tl=TI
3r) PRINT Tl-Tr)

The difference between the two programs is that
Time Trial #1 uses numeric constants in lines 10 and
20, and Time Trial #2 uses numeric variables. Be
lieve it or not, the second program is over twice as
fast as the first! On my computer, the first program

6 2 F)
The value of 11 or 12 is I when the joystick is

pushed forward and 4 when it is pushed to the left.
Push it forward and to the left to get a value of 5.
The value at a diagonal is the sum of the values on
either side of the diagonal. We should be able to add
a few lines to the program to utilize this infonnation.
For example,
30 IF J1=1 THEN PRINT "STICK #1 I
S FORWARD"
31 IF J2=6 THEN PRINT "STICK #2 I
S BACK-LEFT"
32 IF J1<>0 AND J2<>0 THEN PRINT
"STOP PUSHING US AROUND!"·
Once the excitement of these examples has worn off,
let's look at ways of speeding up our program's re
spon e to the joystick inputs.
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COMPUTER'S INNARDS
Have you ever looked at the schematic diagram of

your computer at the back of the Programmer's Ref
erence Guide? Have a look at what is inside the
computer. Near the upper left of the front side of
the diagram you will find the two control pons with
the same labels that we saw in the User's Guide. We
are not going into a course on reading schematic
diagrams, but you hould be able to see that the
wires (lines) from the joystick inputs snake their way
down and connect to the same wires that come from
the keyboard connector CNI. All of these lines go to
the CIA chip, UI.

The computer continuously scans these lines.
When a keyboard key is pressed, one of the ROW
lines is joined to one of the COL lines, The compu
ter knows which keyswitch is closed by seeing which
ROWand COL lines are tied together. The computer
treats the joystick switches a little differently, but the
joysticks can still be mi interpreted as keyboard in
formation.

For example, stop the program. Move joystiek I
around. You wouldn't know by looking at the screen
that those characters weren't generated by the key
board. Pushing joystick ) to the left causes the cur
sor to coot across the screen, something that the
CTRL key doesn't do. So evidently the joystick
doesn't exactly duplicate the CTRL key, but if you
press the BLK key or the WHT key while holding
joystick I to the left, you produce the same results
as if you had pressed <CTRL>-<BLK> or
<CTRL>-<WHT>.

The following program presents the data from the

56321. By deduction, or by experimentation, you
should conclude that Control Pon 2 may be read at
location 56320. (From the Programmer's Reference
Guide, I would have thought that Pon I data is
stored at 56320 and Pon 2 data is at 56321. but that
is obviously incorrect.)

Notice that the values seem to have some pattern
to them as you move the stick around. You might
also notice that the program slows down whenever
the joystick plugged into Pon I (called joystick I
from now on) is moved to the left. Do you know
which key on the keyboard produces the same ef
fect? Try holding the CTRL key down while this
program is running. Surprised? Not only does the
CTRL key produce the same effect, it also puts the
same value into 56321 as moving joystick I to the
left. This is our first indication that the joystieks are
really nothing more than an exten ion to the key
board.
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56321. By deduction, or by experimentation, you 
should conclude that Control Pon 2 may be read at 
location 56320. (From the Programmer's Referellce 
Guide, I would have thought that Pon I data is 
stored at 56320 and Pon 2 data is at 56321 , but that 
is obviollsly incorrect.) 

Notice that the val ues seem to have some pattern 
to them as you move the stick around. You might 
also notice that the program slows down whenever 
the joystick plugged into Pon I (called joystick I 
from now on) is moved to the left . Do you know 
which key on (he keyboard produces the same ef
fect? Try holding the CTRL key down while this 
program is running. Surprised? Not only does the 
CTRL key produce the same effect , it also puts the 
same value into 56321 as moving joystick I to the 
left. This is our first indication that the joysticks are 
really nothing more than an extension to the key
board . 

COMPUTER'S INNARDS 
Have you ever looked at the schematic diagram of 

your computer at the back of the Programmer's Ref 
erence Guide? Have a look at what is inside the 
computer. Near the upper left of the front side of 
the diagram you will find the two control pons with 
(he same labels that we saw in the User's Guide. We 
are not going into a course on reading schematic 
diagrams, but you should be able to see that the 
wires (lines) from the joystick inputs snake their way 
down and connect to the same wires that come from 
the keyboard connector CNI. All of these lines go to 
the CIA chip, UI. 

The computer continuously scans these lines. 
When a keyboard key is pressed , one of the ROW 
I ines is joined to one of the COL lines. The compu
ter knows which keyswitch is closed by seeing which 
ROWand COL lines are tied together. The computer 
treats the joystick switches a little differently, but the 
joysticks can sti ll be mi interpreted as keyboard in
formation . 

For example, stop the program. Move joystick I 
around . You wouldn't know by looking at the screen 
that those characters weren't generated by the key
board. Pushing joystick I to the left causes the cur
sor to scoot across the screen, something that the 
CTRL key doesn't do. So evidently the joystick 
doesn't exactly duplicate the CTRL key, but if you 
press the BLK key or the WHT key while holding 
joystick I to the left, you produce the same results 
as if you had pressed <CTRL> - <BLK> or 
<CTRL> - <WHT> . 

The following program presents the data from the 
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joysticks in a more readable form . 
10 J1=255-PEEK(56321) 
20 J2=127-PEEK(56320) 
3rJ PRINT J1,J2 
4rJ GOTO 1 rJ 
Run the program and move the joysticks around. You 
will quickly discover that the nine positions of each 
joystick produce these values: 
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4 8 

6 2 UJ 
The value of JI or J2 is I when the joystick is 

pushed forward and 4 when it is pushed to the left. 
Push it forward and to the left to get a value of 5. 
The value at a diagonal is the sum of the values on 
either side of the diagonal. We should be able to add 
a few lines to the program to utilize this infonnation . 
For example. 
30 IF J1=1 THEN PRINT "STI CK #1 I 
S FORWARD" 
31 IF J2=6 THEN PRINT "STICK #2 I 
S BACK-LEFT" 
32 IF J1 <> 0 AND J2 <> 0 THEN PRINT 
"STOP PUSHING US AROUND!'" 
Once the excitement of these examples has worn off, 
let 's look at ways of speeding up our program's re
sponse to the joystick inputs. 

QUICKER BASIC 
In order to find more efficient ways of communi

cating with the joysticks, you might try running 
some time-trials such as the following programs. 
1 PRINT"TIME TRIAL #1" 
5 T0=TI:FOR N=l TO 1000 
10 J1=255 - PEEK(56321) 
20 J2=127-PEEK(56320) 
25 NEXT:T1=TI 
3rJ PRINT Tl-TrJ 

1 PRINT"TIME TRIAL #2" 
2 K1=255 : K2=127:M1=56321:M2=56320 
5 T0=TI:FOR N=l TO 1000 
10 J1=K1-PEEK(M1) 
20 J2=K2-PEEK(M2) 
25 NEXT:T1=TI 
3rJ PRINT T1-TrJ 

The difference between the two programs is that 
TIme Trial #1 uses numeric constants in lines 10 and 
20, and TIme Trial #2 uses numeric variables. Be
lieve it or not, the second program is over twice as 
fast as the first! On my computer, the first program 
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took 1533 jiffies (sixtieths of a second) to execute
lines 10 and 20 one thousand times, and the second
one took only 652 jiffies.

The moral is this: use numeric variables rather
than constants for faster programs. This makes sense
if you consider that each time the computer sees
"56320", it must read each digit and then convert
the whole thing to a value in the computer' internal
format. On the other hand, when the computer sees
"M2", all it has to do is to find the memory loca
tions where it has stored the value of M2.

One thing to be careful of is that you don't define
the variables on the inside of the FOR-NEXT loop.
Define them only once at the start of your program.

You might be interested to note that combining
lines 10 and 20 into a single line saved only 4 jif
ties. In fact, combining the NEXT statement with
lines 10 and 20 into a single program line saved a
total of only 7 jiffies over TIme Trial #2 above. Keep
these results in mind when you are tempted to cram
seventeen statements into one program line for the
sake of speed. The reduced readability and debuga
bility of such a program may outweigh the meager
time savings provided.

On some versions of BASIC, variables which are
defined first in a program are more quickly found
during execution than tho e defined later. You might
investigate this for yourself to see if that is true on
your computer. If so, you should define the most-fre
quently used or most time-critical variables ahead of
the others, even if they aren't used until later.

Spaces within a program line make a small differ
ence in speed. A space after 11 in line 10 above
takes 4 jiffies longer than the same line with no
space. That's four-sixtieths of a second for the exe
cution of one thousand spaces, or roughly 67 micro
seconds (yes. 67 miJlionths of a second!) per space.
Once again weigh the readability of your program
with extra spaces against the time saving without
them.

USING ARRAYS
A handy way to utilize the joystick input value is

to let it be the index of an array. Because of the fun
ny interaction of the joystick in Port I with the key
board, we will use joystick 2 from now on. Try this
program.
10 K2=I27:M2=56320
2() C$(f)=""
30 C$(I)="HELLO":C$(2)="GOODBYE"
40 C$(4)="LEFT":C$(8)="RIGHT"
50 J2=K2-PEEK(M2)
6f) PRINT C$(J2);

7() GOTO 5()
Lines 20 through 40 define a string array C$. The

zeroth element of C$ is the null string. Elements I,
2, 4, and 8 are given string values as shown. Ele
ments 3 and 5 through 10 are undefined and are
therefore also null strings. Line 50 is the same state
ment we have used before. Recall that 12 will have a
value between 0 and 10, depending upon the position
of the joystick. In line 60, the present value of 12
determines which element of C$ is to be printed.

For example, if joystick 2 is pushed to the right,
the value of 12 as read in line 50 will be 8. Line 60
prints C$(8) which has the value "RJGHT". If you
push the stick diagonally right and forward, J2 will
equal 9. Since C$(9) equal the null string, nothing
will be printed. You may find that either C$(l) or
C$(8) is momentarily printed if the joystick briefly
goes through either of those positions on its way to
the diagonal.

You wilJ ee that "HELLO's" are printed very ra
pidly when the joystick is pushed forward. In some
applications you might want this repeating character
istic, such as for moving a cursor around. In other
programs, you might prefer to have the chosen value
of C$ printed only once upon reaching any joystick
position.

You may "debounce" the joystick by adding these
two lines:
55 IF J2=J0 THEN 50
65 J()=J2
Now the program wilJ loop between lines 50 and 55
until the joystick is moved. Once a value of C$ is
printed in line 60, JO is set equal to the current vtJ
ue of 12 in line 65. Again the program will loop be
tween lines 50 and 55 until the value of 12 changes.
When it does, the new value of C$ will be printed
once and only once. If' you change line 20 to
2() C$(fJ) = "*"
you will be able to see that C$(O) is in fuct printed
whenever the joystick returns to the center position.
Whether you want debounced or repetitive action on
the joystick depends upon its use within your pro
gram. For using the joystick to respond to questions
or to write out messages, the debounced version is
useful. If you want to use the joystick to move an
object, such as a cursor, on the screen, the repetitive
action is better.

QUICK STICK
The following program shows how you can use the

joystick to control the cursor on the screen.
5 PRINT CHR$(I47)
10 K2=I27:M2=56320
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took 1533 jiffies (sixtieths of a second) to execute 
lines 10 and 20 one thousand times, and the second 
one took only 652 jiffies. 

The moral is this: use numeric variables rather 
than constants for faster programs. This makes sense 
if you consider that each time the computer sees 
"56320", it must read each digit and then convert 
the whole thing to a value in the computer's internal 
format. On the other hand, when the computer sees 
"M2", all it has to do is to find the memory loca
tions where it has stored the value of M2. 

One thing to be careful of is that you don't define 
the variables on the inside of the FOR-NEXT loop. 
Define them only once at the start of your program. 

You might be interested to note that combining 
lines 10 and 20 into a single line saved only 4 jif
fies. In fact, combining the NEXT statement with 
lines 10 and 20 into a single program line saved a 
total of only 7 jiffies over TIme Trial #2 above. Keep 
these results in mind when you are tempted to cram 
seventeen tatements into one program line for the 
sake of speed. The reduced readability and debuga
bility of such a program may outweigh the meager 
time savings provided. 

On some versions of BASIC, variable which are 
defined first in a program are more quickly found 
during execution than those defined later. You might 
investigate this for yourself to see if that is true on 
your computer. If so, you should define the most-fre
quently used or most time-critical variables ahead of 
the others, even if they aren't used until later. 

Spaces within a program line make a small differ
ence in speed. A space after JI in line 10 above 
takes 4 jiffies longer than the same line with no 
space. That's four-sixtieths of a second for the exe
cution of one thousand spaces, or roughly 67 micro
seconds (yes. 67 millionths of a second!) per space. 
Once again weigh the readability of your program 
with extra spaces against the time savings without 
them. 

USING ARRAYS 
A handy way to utilize the joystick input value is 

to let it be the index of an array. Because of the fun 
ny interaction of the joystick in Port I with the key
board, we will use joystick 2 from now on. Try this 
program. 
10 K2=127:M2=56320 
2rJ C$UJ)="" 
30 C$(I)="HELLO":C$(2)="GOODBYE" 
40 C$(4)="LEFT":C$(8)="RIGHT" 
50 J2=K2-PEEK(M2) 
6rJ PRINT C$(J2); 

7rJ GOTO YJ 
Lines 20 through 40 define a string array C$. The 

zeroth element of C$ is the null string. Elements I, 
2, 4, and 8 are given string values as shown. Ele
ments 3 and 5 through 10 are undefined and are 
therefore also null strings. Line 50 is the same state
ment we have used before. Recall that J2 will have a 
value between 0 and 10, depending upon the position 
of the joystick. In line 60, the present value of J2 
determines which element of C$ is to be printed. 

For example, if joystick 2 is pushed to the right, 
the value of J2 as read in line 50 will be 8. Line 60 
prints C$(8) which has the value "RJGHT". If you 
push the stick diagonally right and forward, J2 will 
equal 9. Since C$(9) equals the null string, nothing 
will be printed. You may find that either C$(l) or 
C$(8) is momentarily printed if the joystick briefly 
goes through either of those positions on its way to 
the diagonal. 

You will see that " HELLO's" are printed very ra
pidly when the joystick is pushed forward. In some 
applications you might want this repeating character
istic, such as for moving a cursor around . In other 
programs, you might prefer to have the chosen value 
of C$ printed only once upon reaching any joystick 
position. 

You may "debounce" the joystick by adding these 
two lines: 
55 IF J2=J0 THEN 50 
65 JrJ=J2 
Now the program will loop between lines 50 and 55 
until the joystick is moved. Once a value of C$ is 
printed in line 60, JO is set equal to the current val
ue of 12 in line 65. Again the program will loop be
tween lines 50 and 55 until the value of J2 changes. 
When it does, the new value of C$ will be printed 
once and only once. If-you change line 20 to 
2rJ C$UJ) = "*" 
you will be able to see that C$(O) is in fact printed 
whenever the joystick returns to the center position. 
Whether you want debounced or repetitive action on 
the joystick depends upon its use within your pro
gram. For using the joystick to respond to questions 
or to write out messages, the debounced version is 
useful. If you want to use the joystick to move an 
object, such as a cursor, on the screen, the repetitive 
action is better. 

QUICK STICK 
The following program shows how you can use the 

joystick to control the cursor on the screen. 
5 PRINT CHR$(147) 
10 K2=127:M2=56320 
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20 LL$=CHR$(157):RR$=CHR$(29)
30 UU$=CHR$(145):DD$=CHR$(17)
4(J C$UJ)=""
50 C$(1)=UU$:C$(2)=DD$
60 C$(4)=LL$:C$(8)=RR$
70 C$(5)=UU$+LL$:C$(6)=DD$+LL$
80 C$(9)=UU$+RR$:C$(10)=DD$+RR$
90 J2=K2-PEEK(M2)
100 PRINT C$(J2)"."LL$;
11 (J GOTO 9(J

Line 5 clears the screen. Line 10 should be famili
ar to you by now. Lines 20 and 30 define the cursor
control variables. LL$ is CHR$(157) which means
"Cursor left". (Refer to the ASCll alld CHR$ Codes
appendix at the back of your reference guide.) Since
C$(4) is set equal to LL$ in line 60, whenever this
program prints C$(4) , the only thing that happens i
that the cursor moves one space to the left.

Notice that lines 70 and 80 define the diagonal
joystick characters to be combinations of cursor
movements. C$(IO) moves the cursor down and to
the right whenever it is printed. Lines 90 through
110 form the heart of the program. J2 is given the
current joystick value in line 90. Line 100 prints the
selected joystick character, which in this program is
a cursor movement. It then prints an asterisk at the
new cursor position, and then it prints one more
cursor-left character.

Why the last LL$ in line loa? Without it, we can't
draw vertical lines. After the asterisk is printed, the
computer automatically moves the cursor one space
to the right. The LL$ simply brings the cursor back
to the asterisk. Try it without the LL$ and see what
happen.

When you run this program, you will notice some
things about it that you may not like. fur one, the
motion is very filst, and therefore, not easily control
lable. Secondly, it scrolls off the screen and wraps
around to the other side. or it causes the whole
screen to scroll up. Thirdly, watching an asterisk
move around on the screen tends to be less than in
teresting after an hour or two (maybe less). And fi
nally. you adventurous ones have found out that
pressing the fire button doesn't shoot down any al
iens. Instead it shoots down the program which
doesn't like it a bit.

FINALE
Now that you understand the workings of the pre

vious program, let's fix up its problems and tum it
into a utility that might be useful in your own pro
gram. The following program is a start.
1 REM--JOYSTICK DOODLER--

22 AHOY!

2 REM--PRESS KEYBOARD KEYS
3 REM--TO CHANGE PRINTED
4 REM--CHARACTER.
5 PRINT CHR$(147)
10 K2=127:M2=56320
20 LL$=CHR$(157):RR$=CHR$(29)
30 UU$=CHR$(145):DD$=CHR$(17)
35 :REM--CH$=PRINT CHARACTER-
40 CH$=CHR$(169)+LL$
45 :REM--CR$=CURSOR CHARACTER-
50 CR$=CHR$(166)+LL$
55 :REM-C$()=MOVEMENT DIRECTION-
6(J C$UJ)=""
70 C$(1)=UU$:C$(2)=DD$
80 C$(4)=LL$:C$(8)=RR$
90 C$(5)=UU$+LL$:C$(6)=DD$+LL$
100 C$(9)=UU$+RR$:C$(10)=DD$+RR$
1(J4
105 :REM--------MAIN LOOP-------
FJ6
110 J2=K2-PEEK(M2)
115 :REM-BUTTON PRESSED, CLR SCRN
120 IF J2=16 THEN PRINT CHR$(147)
:GOT01FJ
125 IF J2>10 THEN 110
130 GET IN$:IF IN$="" THEN 150
135 :REM--NEW CHAR. SELECTED----
140 CH$=IN$+LL$
150 PRINT CR$;:FOR P=l TO 10:NEXT
160 PRINT CH$;:FOR P=l TO 10:NEXT
165 :REM--------PAUSE-----------
170 FOR P=l TO 20:NEXT
175 :REM-MOVE IN CHOSEN DIRECTION
180 PRINT C$(J2);
185 :REM--FIND CURSOR ROW-------
190 IFPEEK(214»23 THENPRINT UU$;
195 :REM--FIND CURSOR COLUMN----
200 IFPEEK(211»38 THENPRINT LL$;
21(J GOTO ll(J

Line 40 defines the string which will be printed at
the cursor. Line 50 defines the cursor character. The
other lines through 110 perform the functions de
scribed in the previous program. Line 120 checks for
the fire button. Whenever it is pressed. the value of
J2 is increased by 16. If the joystick is centered, the
value of J2 is 16. This program only looks for that
condition. When the fire bulton is pressed and the
joystick is centered. the screen is cleared. You can
modify the program if you want to detect the fire
button when the joystick is in any position. If the
joystick is pulled back when the fire button is
pressed, the value of J2 is 18 (2+ 16).
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20 LL$=CHR$(157):RR $=CHR$(29 ) 
30 UU$=CHR$(145):DD$=CHR$(17) 
4(J C$UJ)="" 
50 C$(1)=UU$ : C$(2)=DD$ 
60 C$(4)=LL$ : C$(8)=RR$ 
70 C$(5)=UU$ +LL$ : C$(6)=DD$+LL$ 
80 C$(9)=UU$+RR$ : C$(10)=DD$+RR$ 
90 J2=K2-PEEK(M2) 
100 PRINT C$(J2) "*"LL$; 
11 (J GOTO 9(J 

Line 5 clears the screen. Line 10 should be famili
ar to you by now. Lines 20 and 30 define the cursor 
control variables. LL$ is CHR$(157) which means 
"Cursor left". (Refer to the ASCII alld CHR$ Codes 
appendix at the back of your reference guide.) Since 
C$(4) is set equal to LL$ in line 60, whenever this 
program prints C$(4) , the only thing that happens is 
that the cursor moves one space to the left. 

Notice that lines 70 and 80 define the diagonal 
joystick characters to be combinations of cursor 
movements. C$(IO) moves the cursor down and to 
the right whenever it is printed. Lines 90 through 
110 form the heart of the program. J2 is given the 
current joystick value in line 90. Line 100 prints the 
selected joystick character, which in this program is 
a cursor movement. It then prints an asterisk at the 
new cursor position , and then it prints one more 
cursor-left character. 

Why the last LL$ in line loa? Without it, we can't 
draw vertical lines. After the asterisk is printed, the 
computer automatically moves the cursor one space 
to the right. The LL$ simply brings the cursor back 
to the asteri k. Try it without the LL$ and see what 
happens. 

When you run this program, you will notice some 
things about it that you may not like. For one, the 
motion is very filst , and therefore, not easily control
lable. Secondly, it scrolls off the screen and wraps 
around to the other side, or it causes the whole 
screen to scroll up. Thirdly, watching an asterisk 
move around on the screen tends to be less than in
teresting after an hour or two (maybe less). And fi
nally, you adventurous ones have found out that 
pressing the fire button doesn't shoot down any al
iens. Instead it shoots down the program which 
doesn't like it a bit. 

FINALE 
Now that you understand the workings of the pre

vious program, let's fix up its problems and turn it 
into a utility that might be useful in your own pro
gram. The following program is a start. 
1 REM--JOYSTICK DOODLER--

22 AHOY! 

2 REM--PRESS KEYBOARD KEYS 
3 REM--TO CHANGE PRINTED 
4 REM--CHARACTER. 
5 PRINT CHR$(147) 
10 K2=127:M2=56320 
20 LL$=CHR$(157) : RR$=CHR$(29) 
30 UU$=CHR$(145) : DD$=CHR$(17) 
35 :REM--CH$=PRINT CHARACTER--
40 CH$=CHR$(169)+LL$ 
45 :REM--CR$=CURSOR CHARACTER--
50 CR$=CHR$(166)+LL$ 
55 :REM-C$()=MOVEMENT DIRECTION--
6(J C$UJ)="" 
70 C$(1)=UU$:C$(2)=DD$ 
80 C$(4)=LL$:C$(8)=RR$ 
90 C$(5)=UU$+LL$:C$(6)=DD$+LL$ 
100 C$(9)=UU$+RR$:C$(10)=DD$+RR$ 
FJ4 
105 :REM--------MAIN LOOP--------
1 (J6 
110 J2=K2-PEEK(M2) 
115 :REM-BUTTON PRESSED, CLR SCRN 
120 IF J2=16 THEN PRINT CHR$(147) 
:GOT01FJ 
125 IF J2)10 THEN 110 
130 GET IN$:IF IN$="" THEN 150 
135 :REM--NEW CHAR. SELECTED-----
14(J CH$=IN$+LL$ 
150 PRINT CR$;:FOR P=l TO 10:NEXT 
160 PRINT CH$;:FOR P=l TO 10:NEXT 
165 :REM--------PAUSE------------
170 FOR P=l TO 20:NEXT 
175 :REM-MOVE IN CHOSEN DIRECTION 
180 PRINT C$(J2); 
185 : REM--FIND CURSOR ROW--------
190 IFPEEK(214)23 THENPRINT UU$; 
195 : REM--FIND CURSOR COLUMN-----
200 IFPEEK(211)38 THENPRINT LL$; 
21(J GOTO ll(J 

Line 40 defines the string which will be printed at 
the cursor. Line 50 defines the cursor character. The 
other lines through 110 perform the functions de
scribed in the previous program. Line 120 checks for 
the fire button. Whenever it is pressed. the value of 
J2 is increased by 16. If the joystick is centered, the 
value of J2 is 16. This program only looks for that 
condition. When the fire button is pressed and the 
joystick is centered, the screen is cleared. You can 
modify the program if you want to detect the fire 
button when the joystick is in any position. If the 
joystick is pulled back when the fire button is 
pressed, the value of J2 is 18 (2 + 16). 
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By Dale RupertIE Iach month, we'll present several challenges 20. Bolh numbers should be displayed at fixed loca-
designed 10 toggle the bits in your cere- tions near the center of the reen.
bral random acce s memory. We invite
you to send your solutions to:

No doubt most of you who tried to break into Marc
Spooner"s password-protected program agree that he
has cenainly created an effective deterrent. Congrat
ulations if you did figure out the sequence, but Marc
probably has ~ even tougher scheme bY now.

Continued on page 97
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Inpul III: MARC
Input 112: MARCMARC
Input 113: MARC
Input 114: MARCMARC
Get III: R
Get 112: C

PROBLEM 11104: FAST SHUFFLE
Robert Griffiths (Syracuse, NY) suggested writing

the fastest subroutine to shuffle a deck of cards. His
best solution so far is shown below, and it takes
about 7 seconds.

The solution to last month's Problem 119-1: Passed
Words is the following sequence of inputs:

Your subroutine will replace lines 80 through 100.
Line 20 sets up the deck in numerical order. Lines
40 and 50 time the subroutine. Line 60 is for debug
ging purposes to show that the subroutine works
properly.

1 REM PROBLEM #10-4
2 REM FAST SHUFFLE
3 REM SUBMITTED BY
4 REM ROBERT GRIFFITHS
10 DIM C(53),D(53):X=52
20 FOR J=l TO X:D(J)=J:NEXT
30 REM - MAIN PRGM. GOES HERE 
40 TO=TI:GOSUB 80
50 PRINT (TI-TO)/60 "SECONDS"
60 FOR J=l TO 52:PRINT C(J),:NEXT
71) END
75 REM --SHUFFLE ROUTINE-
80 FOR J=X TO 1 STEP -1
90 R=INT(J*RND(l)+l):C(J)=D(R)
100 FORK=RTOJ:D(K)=D(K+1):NEXTK,J
Ill) RETURN

Commodares, c/o Ahoy!
P.O. Box 723

Bethel, cr 06801

PROBLEM 1110-1: NUMERlC PALINDROME
This problem was suggested by Doug Rider and

Dave Steen (McComb, OH). Step I: the user enters
a number. Step 2: the computer adds the reverse of
the number to the number. Step 3: If the result is a
pal indrome (the same digits from right to left a
from left to right) or if the result is too large for the
computer to handle, the program stops and prints the
number of steps required and the palindrome if there
is one. Otherwise the computer repeats the whole
process from Step 2 with the new result.

Doug and Dave said that this is called the "196
Problem" since even very large computers haven't
found the palindrome result for 196. What can you
discover? (Send your re ults as well as your pro
grams.)

PROBLEM 1110-2: ROMAN NUMERALS
The user enters a decimal number. The computer

prints the Roman umerals for that number. (The
result for 9 must be LX, not Villi, for example.
1984 is MCMLXXXIY.)

We will print and discuss the cleverest, simplest,
shone t, most interesting and/or unusual solutions.
Be su re to identi fy the name and Illunber of the
problems you are solving. Also show sample runs if
po sible, where appropriate.

Your original programming problems would be
equally welcome!

PROBLEM 1110-3: UP/DOWN TIMERS
The user enters a number. The computer counts

that numbe~ of seconds and displays two numbers a
it counts. The number on the left is labeled
"DOW "and the number on the right is labeled
"UP". If the user enters 20, the left number goes
from 20 to 0, and the righl number goes from °to

I'I~I~J\MMING C:I·IJ\I.I.I:NGI:S 
By Dale Rupert II ~ I ach month, we'll present several challenges 

designed to toggle the bits in your cere
bral random access memory. We invite 
you to send your solutions to: 

Commodares, c/o Ahoy! 
P.O. Box 723 

Bethel, cr 06801 

We will print and discuss the cleverest , simplest, 
shortest, most interesting and/or unusual solutions. 
Be sure to identify the name and IIl1mber of the 
problems you are solving. Also show sample runs if 
possible, where appropriate. 

Your original programming problems would be 
equally welcome! 

PROBLEM #10-1: NUMERIC PALINDROME 
This problem was suggested by Doug Rider and 

Dave Steen (McComb, OH) . Step I: the user enters 
a number. Step 2: the computer adds the reverse of 
the number to the number. Step 3: if the result is a 
palindrome (the same digits from right to left as 
from left to right) or if the result is too large for the 
computer to handle, the program stops and prints the 
number of steps required and the palindrome if there 
is one. Otherwise the computer repeats the whole 
process from Step 2 with the new result. 

Doug and Dave said that this is called the "196 
Problem" since even very large computers haven't 
found the palindrome result for 196. What can you 
discover? (Send your results as well as your pro
grams.) 

PROBLEM #10-2: ROMAN NUMERALS 
The user enters a decimal number. The computer 

prints the Roman Numerals for that number. (The 
result for 9 must be LX, not VIm, for example. 
1984 is MCMLXXXIV. ) 

PROBLEM #10-3: UP/DOWN TIMERS 
The user enters a number. The computer counts 

that number. of seconds and displays two numbers as 
it counts. The number on the left is labeled 
" DOWN" and the number on the right is labeled 
"UP". If the user enters 20, the left number goes 
from 20 to 0, and the right number goes from 0 to 

20. Both numbers should be displayed at fixed loca
tions near the center of the screen. 

PROBLEM #10-4: FAST SHUFFLE 
Robert Griffiths (Syracuse, NY) suggested writing 

the fastest subroutine to shuffle a deck of cards. His 
best solution so far is shown below, and it takes 
about 7 seconds. 

1 REM PROBLEM #10-4 
2 REM FAST SHUFFLE 
3 REM SUBMITTED BY 
4 REM ROBERT GRIFFITHS 
10 DIM C(53),D(53):X=52 
20 FOR J=l TO X:D(J)=J:NEXT 
30 REM - MAIN PRGM. GOES HERE -
40 T0=TI:GOSUB 80 
50 PRINT (TI-T0)/60 "SECONDS" 
60 FOR J=l TO 52:PRINT C(J),:NEXT 
7() END 
75 REM --SHUFFLE ROUTINE--
80 FOR J=X TO 1 STEP -1 
90 R=INT(J*RND(l)+l):C(J)=D(R) 
100 FORK=RTOJ:D(K)=D(K+1):NEXTK,J 
1U) RETURN 

Your subroutine will replace lines 80 through 100. 
Line 20 sets up the deck in numerical order. Lines 
40 and 50 time the subroutine. Line 60 is for debug
ging purposes to show that the subroutine works 
properly. 

The solution to last month's Problem #9-1: Passed 
WOlds is the following sequence of inputs : 

Input #1: MARC 
Input #2: MARCMARC 
Input #3: MARC 
Input #4: MARCMARC 
Get #1 : R 
Get #2: C 

No doubt most of you who tried to break into Marc 
Spooner's password-protected program agree that he 
has certainly created an effective deterrent. Congrat
ulations if you did figure out the sequence, but Marc 
probably has a~ even tougher scheme by now. 

Continued all page 97 
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FANTASTIC COMPUTER PRINTER SALE!!

c

•• DElUXE COMSTAR TlF
80 CPS Printer - $169.00

This COMSTAR TIF (Tractor FnCliOll)
PRINTER IS exceptionally versaltfe It
pnr'lts 8 1/.... x II" standard Slle single sheet
stationary or continuous feed computer
paper BI,dlrectIQI"lal. Impact dol rnatnX.
80 CPS. 224 characters (CentrOIlICS

Parallel lntedact)

Premium Quality 120·140 CPS
10" COM·STAR PlUS+

Printer $269.00
The COM·STAR PLUS+ g,ves you all the
features of the COMSTAR TIF PRINTER
plus a 10' carnage. 120·140 CPS. 9 x9 dot
matnx wIth double stnkecapabillty for 18 x
18 dot matrix (near letter quality), high
resolution bit Image (120 )( 144 dot
matnx). underlinmg, back spacing, left
and right margin settings. true lower
decenders With super and subSCripts.
pnnts standard. ItalIC. block graphlcs and
special characters It gives you print
quality and features found on printers
costing tWice a~ much!! (CentroniCS
Parallel Interface) (Better than Epson
FX80j List $499 00 SALE $269.00

Premium Quality 120·140 CPS
15 1/,"COM·STAR PLUS+
Business Printer $379.00

Ha, "lithe featllres 01 the 10" COM STAR
PLUS. PRINTER plus 15 .. carnage and
morl? powerful electrOIlICS tl Iponents to
handle large ledger bllSlnl.,,5 forms!
(Better Ih 11 EpsOil FX 100) List $599
SALE $379.00.

Superior Quality 140·160 CPS
10" COM·STAR PlUS+

IBM Pers/Bus Printer $389.00
Has all the features of the 10" COM STAR
PlUS+ PRINTER! It IS especIally deSigned
for all IBM personal computers! 140 160
CPS HIGH SPEED PRINTING 100 duty
cycle, 2K buffer. diverse character fonts.
special symbols and true decenders.
vertical and hOrizontal tabs
A RED HOT IBM personal bUSIness prtnter
at an unbeheveable low pnce of $389 00
plus one year ImmedIate replacement
warranty (centroOics parallel Interface)
List $699 SALE $389.00

Superior Quality 160·180 CPS
10" COM·STAR PLUS+ HS

Business Printer $399.00
The Super Com·Star+ High Speed
Business Printer 160·180 CPS has a 10"
carnage WIth all the Com·Star+ features
bUIlt Ill! The 15, ...· High Speed Business
Printer IS espeCIally deSigned With more
powerful electroniCS 10 handle larger
ledger busmess forms! E)(duslve bottom
feed! (Centronics parallel mterface) One
year immediate replacement warranty The
15l ," pflnter IS also compatabte With tBM
Personal/BUSIness Computers! 151

'

Pnnter LIst $699 00 SALE $399.00

nOlympia
Executive leiter Quality

DAISY WHEEl PRINTER $399.00
ThiS 15 the WQ(lds tlllest daisywheel printer
Fantastic letter Quality, up to 20 CPS
bldlrecllonal. Will handle 14 4·· torms
Width! Has a 256 ch<Jracter prtnt buffer.
special pnnt enhancements. blllit In

tr<Jctor feed (CentronIcs Parallel and
RS232C Interface) List $699 SALE $399.

-------------PARAllElINTERFACES-------------

Add 514 50 lor shipping hondllng and IntVranc:. illinOIS r.Sld.nlt
pl.asMldd 6', la_ Add 529 00 lar CANACA PUERTO RICO HAWAII
AlASfCA APO·FPO atd.rs CanadIan ard.n mil" b. In U S dollars
WE 00 NOT EXPORT TO OTHER COUNTltIES.
Enclos. Cashi.rs Ch.cl.. Mon.y Ord.r or ".nonol Ch.cl. Allow 14
do.,., lor d.I..... ,.,. '1 to 7 do.,., lor phon. ord.rs. I doy ••pr... moUI
VISA MASTER CARD We ShIp COD to U S Addr('SS('S 0",.,.

r.;IAdd:

'

$100
WEO

II Encl,
I'dj

f mclllq

~~~

ASCDEFGHXJKLMNCPQRBTUVWXVZ
ABCDEFGHI JI<U1NOPQRSTUYWXYZ 1 :Z:::S 4::S6..,.a ..0

COM·STAR PlUS+
Print Example:

For VIC 20 and COM·54 - $49 00 For Apple computers - $7900 Atan 850 Interface - $79 00 For ALL IBM Computers - $8900

PRDTECTD
ENTERPRIZES (WHOV'OU.COS''''''RS,

BOX 550, BARRINGTON, ILLINOIS 110010
Phon. 3121382·5244 10 ord.r

A••d.r Setvloe No. 238

FANTASTIC COMPUTER PRINTER SALE!! 

** DELUXE COMSTAR T IF 
80 CPS Printer - $169.00 

This COMSTAR T I F (Tractor Friction) 
PRINTER IS exceptionally versat ile 1I 
prints 8 '," x 11 " standal(1 Sile single sheet 
stationary or continuOuS feed computer 
paper BI directional. Impact dot rnatllx. 
80 CPS, 224 charac ters <Centronics 
Parallel tn ledact) 

Premium Quality 120·140 CPS 
10" COM-STAR PLUS+ 

Printer $269.00 
The COM ·STAR PLUS+ gives you all the 
features of the COMSTAR T I F PRINTER 
plusa 10"carnage. t20 140CPS.9x9dot 
matnx with double stnke capabrlr ty for 18x 
18 dot matnx (near letter quality) , high 
resolution bi t Image (120 x 144 dot 
matrix). underllnmg. back spacing, left 
and right margin sett ings. true lower 
decenders with super and subSCripts. 
pnnts standard. ItalIc. block graphics and 
special charac ters It gives you pnnt 
quality and features found on prtnters 
cost lllg tWice as much!! (Centronics 
Paral lel Interface) (Better than Epson 
FX80) List $499 00 SALE $269.00 

Premium Qual ity 120-140 CPS 
15 'h "COM ·STAR PLUS+ 
Business Printer $379.00 

Ha:, all the fea tures of the 10' COM ·STAR 
PLUS+ PRINTER plus 15 .. carnage and 
more powerful elec trolUcs C( IpOllents to 
handle large ledger bUSUll':>S forms! 
(Better than Epson FX 100) List $599 
SALE $379.00. 

Superior Quality 140·160 CPS 
10" COM-STAR PLUS+ 

IBM Persl Bus Printer $389.00 
Has all the features of the 10" COM STAR 
PLUS+ PR INTER! It IS especially designed 
for all IBM personal computers! 140-160 
CPS HIGH SPEED PRINTING 100 duty 
cycle, 2K buffer, dIverse charac ter lonts. 
special symbols and true dec enders. 
vertical and hOrizontal tabs 
A RED HOT IBM personal bUSIness pnnter 
at an unbelleveable low price of $389 .00 
plus one year ImmedIate replacement 
warranty (cen tronIcs parallel IIlterface) 
List $699 SALE $389.00 

Superior Quality 160-180 CPS 
10" COM·STAR PLUS+ HS 

Business Printer $399.00 
The Super Com·Star+ High Speed 
Business Printer 160· 180 CPS has a 10" 
carnage WI th all the Com·Star+ fea tures 
bUIlt Ill! The 15 ," High Speed Business 
Printer IS especially designed WI th more 
powerful electronics to handle larger 
ledger busllless torms! ExclUSive bottom 
feed! (CentronIcs parallel Interface) One 
year immediate replacement warran ty The 
151 " pnnter IS also compatable Wi th IBM 
Personal / Business Computers! 15 '",," 
Printer LISt $699 00 SALE $399.00 

nOlympia 
Executive Letter Quality 

DAISY WHEEL PRINTER $399.00 
ThiS IS the worlds fJl1est daisy wheel prtnter 
Fantastic l etter Quality. up to 20 CPS 
bidirectional. will handle 144" forms 
WId th' Has a 256 character prll1t buffer. 
specIal prin t enhancements. bUIl t H1 
tractor feed (Centronics Parallel and 
RS232C Interface) List $699 SALE $399. 

----------------------------PARALLELINTERFACES---------------------------
For VIC 20 and COM ·64 - $4900 For Apple computers - $79 00 Atan 850 Interface - $7900 For ALL IBM Computers - $8900 

Add 514 50 for It'uppmg . hondling of"d .nluronce IIlino" re"de nlt 
p1eo 'Mldd 6". to. Add $29 00 lor CANADA PUERTO RICO HAWAII 
AlA$fI;A APO ·FPO orde rl Conodlon orde n mull be In U S dollo,. 
WE 00 NOT EXPORT TO OTHER COUNTRIES. 
EndOI. Co.hi. ,. Ch. ck . Money Orde r or Pe,.onol Check Allow 14 
doy s lor del,ve ry 2 to 7 doy. fo r phone orde,. 1 doy •• pr ... moil' 
VI SA MASTER CARD WI.! Sh iP C D D 10 U S Ad(lr('SSI'S Dilly 

PRDTECTD 
ENTER PR I Z E S /WHO"",,"CVST""'''' 

BOX 550, BARRINGTON, ILLINOIS 80010 
Phone 3121382·5244 10 order 

COM·STAR PLUS+ AEICDEFGH J: Jt<LMNCPClR8TUVW)(V Z 
Print Example: ABCDEFIiHIJI<U1NOPQRSTUYWXYZ 12:::54:567890 

c 

I'Add; 
1
1$100 

WED 
II Enclo 

14 da 
I ma,I' 
~~1! 



COMPUTER SYSTEM SALE!
HOME. BUSINESS • WORD PROCESSING

@

12" Hi Res Monitor

SALE
S 399.00
S 499.00
S 139.00

100 CPS

4023 Printer

LIST
H9900
>77900
;, 19900

PRDTECTD
ENTERPRIZES .... ,"",..."",...,..,
lOX 550. BARRINGTON, ILLINOIS 100'0
Phon. 312/312·52•• 10 ord.r

List Price $3717.95

Plus You Can Order These Business Programs At Sale Prices

LOOK AT ALL YOU GET FOR ONLY $ 895.
LIST PRICE

ill BI28 COMMODORE 128K 80 COLUMN COMPUIER " 95 00
® 8050 DUAL OI":iK DRIVE. (O\,ol;'r I million bytt"<,J 179S 00
® 4023 100 (f"> Kll COllJ~IN BIDIREC 1l0NAL PRINIER 19900
@ 12 HI RESOLUIION 0 COLUMN GREEN OR AMBER MONIIOR 24900
• BOX 01 10 LORAN t1fUI\IE GUARAN1EEil DISK~ 49 5
• 1100 'iHlU" FANFOLD PAPER 1 95
• ALL CABLES NEEDED fOR IN1ERIAriNG 10205

TOIAl LIST PRICE S 3717.95

Printer replacement options (replace the 4023 with the following at these sale prices)

• Olymola ExecutIvE' Leltel Qualrly Serial Plloter
• Com~tal HI Speed 1bO CPS J5 Setlal BuslIless Prlmel
• Tere!:C'f Illll!1,catl ltl~ Defu>.f Modern Package

15 DAY FREE TRIAL Wf! gIve yOll 15 ddYS 10 Iry oullhls SUPER SY$ TEM PACKAGE" If II doesn t meet yow eJlpf!'.
latIons IUSl send II back (0 us orepauj arlO Wf! Will H~fUl1d your PlJlC'l<1Sf:> prlce t

!

90 DAY IMMEDIATE REPLAC EMEN r WARRAN f 'f If ally 01 theSUPE:.R $v5T EM PACKAGEeQ\.Itpment or programs
fall due to faulty workmanshiP or materlal ~[> Will repface II '\1MEOtATElY at no char£!e"

NEW 128K -MEGA BYTE DUAL DISK DRIVE-SO COLUMN

BIG FOUR

Write or Call For Free Catalog and Spec Sheets!!

UST SALE LIST SALE

'" ',. 1/',1, k('(; "'"' Ill'l' '9900 fI,I,,"I" i.I,l'~ 9', '9900
\',-<1'" II •• -ul",, H~ I "00

p, ... ~1'C'11 ". I':~ -" "00 ""-!f" . l r1 b<" 1':9,' "00
A _,I .,

J: - ,.... "'. "00 r ., ,. l"f'",i "I'~ • IJtj Q •• 00, , p" ...t I':CO" •• 00 I'- 0/1.,' Gor>~.t!" 1..:9'1" "00

"-

I );

CD V~
8050

....... "- Dual Disk Drive
J M~,a Byle

@w-~__
~.....

-::;::--.;:u if.::
~

I

8128 Computer

'- 128 K

~~$so.OO~~~pi~~d~~in~------'

I, SlOO.OO for Canada. Puerto Rico. Hawaii orders. II
WE DO NOT EXPORT TO OTHER COUNTRIES

I Enclose Cashrers Check Money Order or Personal Check Allow I
I 14 days for delivery. 2 (0 7 days for phone orders. 1 dayeltpress I,
I mall' Canada orders mUSI be tn U S dollars We accept Visa and

~~~~~~~~~~~~~~~~~~L J

BIG FOUR 
NEW 128K -MEGA BYTE DUAL DISK DRIVE-SO COLUMN 

COMPUTER SYSTEM SALE! 

........ 

"-

HOME • BUSINESS • WORD PROCESSING 
...... 

® ~~IS 
8050 

....., Dual Dis k Drive 
1 M~,a Byle 

\ 
~) 

100 CPS 

4023 Printer 

€lJ ~-:: ....... ~ .......... I 
-:::':- " '~' :" I 
-::::"--;:;;;~ :!.; 

-- I 

(If ordered 
before 11 / 1/ 84 

8 1 28 Comput er List Price $ 3717.95 

128K 

LOOK AT ALL YOU GET FOR ONLY $ 895. 
12" Hi Res Monitor 

1', 

", 
A 
A. 

'.' .. 
., 

LIST PRICE 
ill BI28 COMMOOORE 1?8K 0 COLU MN COMPUIER $ 99500 
@ 8050 DUAL DI'-;K DRiV!: {uvt>r 1 11111110n hvtp':>l \79500 
@ 4023 100ep, ~OCOLUMN BIDIRH 1iONAl PRINIER .19900 
@ 12 HI RESOlUllON 80 COLUMN GREEN OR AMBER MONITOR 24900 
• BOX or 10 lORAIHlltrlME GUARANIEEIl DISKS 4995 
• 1100 SHlU'> fANFOLD PAPER 1995 
• AlLlABL S NEEDED FOR INTERFAI"ING 10205 

101 AL liSl PRICE $ 3717.95 

Prin ter replacement options (replace the 4023 with the following at these sale prices) 

• Olympia becul ..... e letter Quali ty Serial Pnnter 
• Comstar HI Spee(1 160 CPS ) 5 Serral BuslIless Printer 
• T eleC(lrnl1lulllcatlon~ Deluxe Modern Package 

LIST 
$ 69900 
~ 779 00 
> 19900 

SALE 
$ 399.00 
$ 499.00 
$ 139 .00 

Plus You Can Order These Business Programs At Sale Prices 

lISl SAlE lISl SAlE 
',J "'. l " '" 11·:-1 , 19900 P.h'''U H4'J ~. 19900 

'.If'. " . , h,_,·",,,,, loJ'" j. 9900 
n. bl' , .. 1':'::1"· 99 00 r.,.·· .... I·l,·"r:I"· 1.:) ',. •• 00 

,'U If .. t·.~,'1 IJtJ9'. ..00 ron"" ." ':>1 ' ... ,.1 ... 1> ..... , 1499~ •• 00 
0,,"1 f',~,tlJII" IJ·) 9', 9900 fl. '11',11" Gt~"l",I!" 1499'> •• 00 

15 DAY FREE TRIAL We give yOu 15 ddVS 10 tr yOut this SUPER SYSTEM PACKAGE" If II doesn I meet yOur expec 
lallons. 11ISI send II back to us prepaId and we will I (>hmd yaw pwchase prrce" 

90 DAY IMMEOIA TE REPLACE MEN T WARRAN I Y It any ollhe SUPER SYS T EM PACKAGE eOulpmenl or program!'> 
lall due 10 laulty workmanship or matenal \\e WI ll replace II \1M£OIA T £L Y at no cha rge" 

Write or Call For Free Catalog and Spec Sheets!! 
IAddSso.OOT.;~h7Ppi,;g :;;'dh;,;dl ingi!-------' 

'I $100.00 for Canada , Puerto Rico. Hawa ii orders. II 
wE DO NOl EXPORT TO OTHER COUNTRIES 

PROTECTO 
II Enctose Cashiers Check. Money Order or Personal Check Allow I, 

14 days for delivery. 2 10 7 days for phone orders. 1 day express 
I mall' Canada orders must be In U S dollars We accept Visa and I 
~!!.I~C~~~~~£.?~22~~~d~~!...O~ ____ J 

ENTERPRIZES ~H""O''',"''''''"" 
BOX 550. BARRINGTON. IL LINOIS 10010 
Phon. 31 21312·52U to ord., 
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Coupon Price

$14.95

List $79.95

Hi-Resolution!
NEW FROM TECH SKETCH

~ll..! / I- t.
f.3{] -.- () () •••

't~ n ' . 0.

.:1_· I:,

RROTECTO
ENTERPRIZES wt,O,tou"CU5'O_'"S,

BOX 550, BARRINGTON, ILLINOIS 60010
Phone 3121382·5244 10 order

Sale!

Commodore 64 & VIC-20

-$16.95-

Makes other graphic tablets
Obsolete

Computer Learning Pad

3995

•-----------------
Light Pens

for your

Economy Model with 3 programs 516.95

Add SJ 00 lor ,tHpp.ng !'londl,ng and Insurance lthnOls ,esldenl'
pleo\1I! odd 6-. IO~ Add So 00 lor CANADA punTO RICO HAWAII
ALASKA APO FPO ord.rs Conadlon oldel, must be u\ U S dollars
wE DO NOT EXPO~I TO orHER COUNTRIES
Enclose (osn,." (ked. Money Order or Penonol Check Alia.... I.
doys lor del,,,,.,)' '} 10 1 doys lor phone orders I doy e"preu "'0,1'

VISA MAS TER (ARD - ( 0 D
No (0 D 10 (onodo APO FPO

Includes Special Printer
Feature.

Now you get this Fantastic Tech Sketch Computer
Learning Pad Program with a Professional Light
Pen Free! (39.95 value) plus the Micro Illustrated
Graphics Pad Program that allows you to draw on
your T.V. or monitor screen (better than Gibsons
S99 light pen). Whatever you can draw on the
screen you can print on your printer (a Tech
Sketch Exclusive.)

Computer Learning Pad 

Sale! 3995 
List $79.95 

Makes other graphic tablets 
Obsolete 

Includes Special Printer 
Feature. 

Now you get this Fantastic Tech Sketch Computer 
Learning Pad Program with a Professional Light 
Pen Free! (39.95 va lue) plus the Micro Illustrated 
Graphics Pad Program that allows you to draw on 
your T.V. o r moni tor screen (better than Gibsons 
S99 light pen) . Whatever you can draw on the 
screen you can print on your printer (a Tech 
Sketch Exclusive.) 

Hi-Resolution! 
NEW FROM TECH SKETCH 

~ [<tiJ •• - () () • •• 

1'(;" n 

• 
Pr" .... S1'lItI8"" t~r p,I __ n u .9 

JOIN TNI N flllflJREED " \ (If •• n 

• -----------------
Light Pens 

for your 

Commodore 64 & VIC-20 

-$16.95- Coupon P 

$14.95 

Economy Model with 3 programs $16 .95 

Add SJ 00 10' sniPPing handling and """uronce l1Ionol!> fes,denl\ 
pleose odd 6-. IO~ Add 56 00 fOf CANADA PUERTO RICO HAWAII 
AlA!;KA APO FPO orde.s Canodlon orde.s must be .n U 5 dollo', 
WE DO NO! [XPORI 10 OTHER COUNTRIES 

Enclose Cosn,e" Check Money Order 0' Per SCIlla' Check Allow 14 
doys fo, del,,,e,y ')'07 day, lor phone orde'!> I doy e.preH mOil' 

VIS A MASTER CARD COD 

RROTECTO 
EN TE R PA I Z E S ""0" oo· cu, 'ov,." 
BOX 550 , BARRING TON , ILLINOIS 60010 
Phone 3121382·5244 10 order 
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PRDTECTD
ENTERPRIZES ,w"""."""e".,......
lOX 610. l"III1INGTON. ILLINO'I 10010
'hono 3121"2·62~ to 01"'

• 80 Columns x 24 lines
• Green text display
• Easy to read - no eye ~;train

• Up front brightness control
• High resolution graphics
• Quick start· no preheating
• Regulated power supply
• Attractive metal cabinet
• UL and FCC approved

9" Data Monitor

12" Screen Amber or Green Text Display$99

Add 510.00 lor Ih.pplng. I'IondIJ/'I1J or>d lnluronce IUlnolt ••,iden't
pteo•.."dd 6~. 10_ Add $10.00 for CANADA. PUEITO ItlCO HAWAII
ALASKA "PO·F'O orden. ConodlD/'I ord.n mUI' " 1/'1 U S doIlotl.
WE 00 NOT UI"Oltl TO OlHU COUNTltlU.
Enckl... Calhle,. O.dl, MoM, Ord.r or "_nonal CkMk. Allow 1460,_ 101 d."...". 210 7 doy' 1c:N' pho,.. order. I day ••p••• , moill

VISA _ MASTU CAIlO _ C.O.D.

• LOWEST PRICES. 15 DAY FREE TRIAL' 90 DAY FREE REPLACEMENT WARRANTY
• BEST SERVICE IN U.S.A.' ONE DAY EXPRESS MAIL' OVER 500 PROGRAMS. FREE CATALOGS

• 15 Day Free Trial· 90 Day Immediate Replacement Warranty

eSANYO MONITOR SALE!!

12" Hi·Resolution Amber or Green Screen Monitor $119.00
this is a 1000 Line, 80 Column, High Resolution Monitor with crisp clear
text that is easy to read! A must for Word Processing! Includes special
Software Discount coupon.
List $249.00 SALE $119.00

14" Hi·Resolution Color Monitor $229.00
This 14" color monitor has the sharpest and clearest resolution of any
color monitor we have tested! Beautiful color contrast' Also compatible
with video recorders. Includes special Software Discount coupon.
List $399.00 SALE $229.00 (IBM Compatable)

SANYO MONITOR SALE!! 
• 80 Columns x 24 li nes 
• Green text display 
• Easy to read - no eye ~; train 

• Up front brightness control 
• High resolut ion graph ics 56900 
• Quick start - no preheating 
• Regulated power supply 
• Attract ive metal cab inet 

9" Doto Monitor 
• UL and FCC approved 

12" Screen Amber or Green Text Display$99 

• 15 Day Free Trial - 90 Day Immediate Replacement Warranty 

12" Hi-Resolution Amber or Green Screen Monitor $119.00 
thi s is a 1000 Line, 80 Column, High Resolution Monitor wi th crisp clear 
text that is easy to read! A must for Word Processing' Inc ludes special 
Software Discount coupon . 
List $249.00 SALE $119.00 

14" Hi-Resolution Color Monitor $229.00 
This 14" color monitor has the sharpest and clearest resolution of any 
co lor moni tor we have tested! Beautiful color contrast' Also compatible 
with video recorders . Inc ludes special Software Discount coupon. 
List $399.00 SALE $229.00 (IBM Compatable) 

• LOWEST PRICES. 15 DA Y FREE TRIAL· 90 DA Y FREE REPLACEMENT WARRAN TY 
• BEST SERVICE IN U.S.A. ' ONE DAY EXPRESS MAIL' OVER 500 PROGRAMS. FREE CATALOGS 

Add S10,OO lor IhippirlG I'Iondllng orwi ' nl uronce III IIWII,e l ,d ent, 
, I. <u...,dd ,°0 lax Add $10.00 for CANAD .... . puuro .UCO HAWAII 
ALASKA .... pO·FPO orde ,. , Conodio" ord . .. mutl bot 'n U 5 dollo,. . 
WE 00 NOT EXI"OIll T TO OTHEI! COUNUIU . 
Enclo •• Co,hl. , . Check , Mone., Ord.r or Penonol Ch.ell . Allow I. 
doy. lor de ll .. . ry . 1 to 7 do y. for phon_ ord. r • . 1 doy • • p, ... moll l 

VISA _ MASTU CAIIO _ C.O .D. 

A .. d. r Sel"llice No. 241 

PRDTECTD 
ENTERPRIZES ,WH.," •• ",.".",." 

lOX 110. IA'UIINOTON. ILLINOII 10010 
'hone 312/312·1244 to order 
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Fantastic Graphic Arcade Action Games
For Your Commodore-64

Start
Nomin
conduc
contid,
the co
on the
529.95

River Raid - Voted Best Action game
by Electronic Gomes Magazine. Now
you con ploy the extended version of
the all time great home video game.
Over 5000 enemy torgets and fantastic
action and sound will keep you busy
for days. (Highly Recommended) list
539.95. Sale 527.95. (Disk)

Beamrider - (Better thon Tempest) J
Move and fire along the grid as aliens _
attempt to destroy you. Super fast
joystick action is the only thing thatII!riii
will keep you olive to make ft to the'" I
next grid (99 grids) where more
challenges await you. Super Action l\\1J :.",-::"11
and Graphics. list 539.95. Sale ~ ~
527.95. (Disk) .... _

Pitfall tt • Lost Caverns - The feats
of Pitfall Harry continue with the full
advantages of the Commodore-64.
The caverns ore 27 levels deep and
you must make Harry swim through
rivers. float through the air on
balloons. even freefoll with perfect

timing. Fantastic sound, graphics. and ~~~~~~~
action. (Very Highly Recommended) :
list 539.95. 5ale $27.95. (Disk)

Decathalon - Finally on Olympic
Event for two ployers 01 the some time

~=l"..:~ (or ploy against the computer) Run.
Hurl. Vault. Jump and more (10 events
in all). Fantastic graphics and sound
will keep you playing this one for days
on end. Great Competition. list
539.95. Sale 527.95. (Disk)

Your

$1~

Toy Bizarre - The toy factory has
gone crazy. Toys spring to life and try
to destroy you and the factory. Jump
from level to level and close the
valves. and capture the toys before
the toys do you and the factory in.
Fantastic Graphics and Sound. List
539.95. Sale $27.95. (Disk)

H.E.R.O. - Descend through the
caverns with your dynamite and loser
helmet; c1eor the tunnels to rescue the
trapped miners; walchout for molten
lava, animo Is. insects, etc. If you hit
the lights they go oul and you're in Ihe
dark. Fantastic Graphics and Sound
combine with a superb theme 10 make
this 0 best game for the year. list
539.95. Sale $27.95. (Disk)

Interme
design
Builder.
MachinE
i n t e r
progrom~

orrays'l
sound, S

keys, i
function.
detail an
list 524.

F <:' , Zenji - Find your way through the
~ b paths. Easy? The paths constantly
... to ". change as the squares slide around.

~ Use your senses to decide which way
is out. If your senses foil, you are
trapped and dead! Fantastic action.
list 539.95. Sale $27.95. (Disk)

Zone Ranger Better thon
Asteroids and Omega Race. You must
pilot your storship first through
asteroid alien territory and dock at
your base. then you must make your
way through the mazes past hostile
aliens. Constantly 4·way scrolling
screens make this a must for all game
players. Fantastic Graphics and
Action. list 539.95. Sale $27.95. (Disk)

zonE
1'1 R n to t 1'1

Q
?~\.J. . I

Add $3.00 lor \hippirtg. t\ondltng ond Insuronce. Ulmoh res.de,..ls PROTEeTO
please odd 6'- talC. Add $6.00 lor CANADA, PUERTO RICO. HAWAII
ALASKA APO·FPO orders. Co,..odlo", orders muSI be I,.. U.S. dollors
WE 00 NOT EXPORT TO OTHER COUNTRIES.
E,..c1ose Cost\iers Check. Mo,..ey Order or Perso,..ol Check. Allow 14 EN TERPRIZE5 .... t tOvl o"qCIJ~fOt".jERSl
doys lor delivery, 2107 doys for pt\o,..e ord&rs I doy elCpre.. moil'

VISA_MASTER CARO C.O.O. BOX 550. BARRINGTON, ILLINOIS 60010
L -'N"'o"-C"'."'o"'.O"'."to"-"Co""::;o"d"'o."A"'.::O"'.,,,'.::0,-, Phon e 31 2J 38 2·5244 to 0 rd. r

wen '711 Me ltl

SIOM 
Fantastic Graphic Arcade Action Games 

For Your Commodore-64 
River Raid - Voted Best Action game 
by Electronic Games Magazine. Now 
you can ploy the extended ve rsion of 
the all time great home video game. 
Over 5000 enemy targets and fantastic 
action and sound will keep you busy 
for doys . (Highly Recommended) List 
539 .95 . Sale $27.95 . (Disk) 

Beam rider - (Beller than Tempest ) 
Move and fire along the grid as aliens 
attempt to destroy you . Super fast 
joys t ick action is the only thing thot 
will keep you olive to make it to the 
nex t grid (99 grids ) where more 
challenges await you . Super Act ion 
ond Graph ics. List 539 .95. Sale 
$27.95 . (Disk ) 

Toy Bizarre - The toy factory ha s 
gone crazy . Toys sp ring to l ife and try 
to destroy you and the factory , Jump 
from level to level and close the 
valves , and capture the toys before 
the toys do you and the factory in. 
Fantastic Graphics and Sound . Li st 
$39 .95 . Sale $27.95 . (Disk ) 

F -1 Zenji - Find your way through the 
paths. Easy? The paths constontly 
change as the squares slide around. 
Use your sense s to decide which way 
is out . If your senses fail , you are 
trapped and dead! Fanta stic action . 
l is t $39 .95 . Sale $27.95 . (Di sk) 

Add $3.00 lor shipping . hondling and Insurance. IIHnOI~ residents 
pleose odd 6-.. tax . Add S6.00 lor CANADA. PUERTO RICO , HAWAII 
ALASKA. APO·FPO orders . Conodlon orders muSI be In U.S dol lars 
WE 0 0 Nor EXPORT ro OT HER COUNTRIES 
Enclose Cashiers Check Money Order or Personol Check . Allow 14 
days lor delivery , 2 to 7 doys lor phone orders 1 day elCpren moil! 

VISA - MASTER CARD C.O.D. 
No C 0 .0 . to Canada. APO·FPO 

Pitfall II • Lost Caverns - The feot s 
of Pitloll Harry continue with the full 
advantages of the Commodore -64 . 
The cave rns ore 27 levels deep and 
you mu st make Harry swim through 
rivers . float through the air on 
balloons. even free fa ll with perfect 
timing . Fantastic sound . graphics , and 
act ion. (Very Highly Recommended ) 
li st 539 .95 . Sale $27.95 . (Disk) 

Decathalon - Finally on Olympic 
Event for two players at the same time 
(or ploy aga inst the computer) Run . 
Hurl , Vault , Jump and more (1 0 even ts 
in all ). Fonta stic grophi cs ond sound 
will keep you playing this one for days 
on end . Great CQmpet i ti on . List 
539.95 . Sale $27.95 . (Disk) 

H.E.R.O. - Descend through the 
ca verns with your dynamite and lose r 
helmet ; clear the tunnels to rescue the 
trapped miner s; wat chout for molten 
lava . animal s. insects, etc. If you hi t 
the light s they go out and you ' re in the 
dark . Fanta st ic Graphics and Sound 
combine with a superb theme to make 
thi s a best game for the year . Li st 
539 .95 . Sale $27.95 . (Disk) 

Zone Ranger Better than 
A steroids and Omega Race. You mu st 
pilot your storship first through 
asteroid alien territory and dock at 
your bo se , then you must make your 
way through the mazes po st hostile 
alien s, Con stantly 4·way scrolling 
screen s make thi s a must for all game 
players . Fantastic Graphi cs and 
Action . li st $39 .95 . Sale $27.95 . (Di sk) 
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Interme 
de si gn 
Builder . 
Ma chine 
i n t e r 
program 
arrays . 
sound . s 
keys . 
function . 
deta il an! 
list 524. 



Your Choice

$19.95

Home Management
Educational Software

Programming Kit III

Intermediate Data Base
design. Instead of
gomes you may want to
go the business route.
Use this program to
develop a Data Bose
Manager to allow quick
storage and retrieval of
any information. learn

disk/tape storage. sorting. menus,
plus multi dimensioned arrays.
plus a whole lot more. list 524.95.
Sale $19.95.

PRDTECTD
ENTERPRIZES 'w"'O'IOU'CV..O....,

BOX 550, BARRINGTON. ILLINOIS 10010
Ph_ 3121382·S244 to Older

Spellbound

The screen is sprinkled with the letters
from one of 20 words of your choice along
with a few extra random ones, Use your
Joystick to sting the leiters in the right
order but don't sting the wrong ones or
cross your path or you explode, Fantastic
educational value. Fun for all ages. list
524.95. Sale $17.95.

,. Buy the Fantastic Presidential
Campaign and choose any other
Timeworks Program on this
page FREE!!

Tape or DIsk

Expires 10/1 /84

The Electronic Checkbook

Check recording, sorting and balancing
system. Organize and record checkbook
transactions for easy recoil and sorting by
category. A must for tax time. Also produce
the sum and average for transaction
amounts by indexed categories. Interface
with the MONEY MANAGER for graphic
detail and actual·budget comparison. list
524.95. Sole 519.95.

Programming
Kits

Manuals ore written in
plain, easy to follow English.

The 8 step approach to program
design is fully explained and can

easily be applied 10 your future
programming adventures.

Program Offer*

TIMEWORKS

Programming Kit I

leo r n Bas i c Shows in detail how
Programming from basic programming
the ground up. This works and what
first step tokes you should go into a
through the actual good game. list
design of lunar 524.95. 5ale $19.95.
lander, using
moving graphics.

Dungeons Of The Algebra Dragons

At lost a good educational game: You
must wander through 3~D mozes until you
encounter dragons. then you must
answer the algebra problems they give
you. A right answer gets you a free ride.
a wrong answer gets you eaten, Fantastic
educational value. (Tope or Disk.) List
529.95. Sale $24.95.

Money Manager

16 categories can be input on a monthly
basis for a 12 month period. Full analysis
including budget and actual comparisons
plus detail by individual items. Colorful bar
charts show where you're spending to much
or too little. Record all information to tape
or disk. list 524.95. Sale $19.95.

Add 53 00 10' ,.h,pp'''g honclltng oncl In,u,onc. III,no" ,."d.""
plea'. odd 6~:' to. Add SO 00 10' CANAOA PU(IfO IICO HAWAII
AlASKA APO·"O Ofd.', Conad,o" 0'd." ",u,I b. 'n U S doUo"
W( 00 NOT (I(P01110 01HU COUN'''fS
(!'KIa,. COtn'.,1 Ch.ck Mon• ., O,d., Of P."onal Ch.clo. Atlo,," I.
Ooyllo, d.I",.,., 210 1 do." lor phone orden I doy ••£1'.'" ",0,1'

VISA MASTU C.....O - COO
No COO 10 Canada. ....,O·FPO

Presidential Campaign
Start with $2,500,000 and a Presidential
Nominotion't Spend your money wisely to
conduct a nationwide campaign to win the
confidence of the American Public. At the end of
the campaign the American Public will decide
on the final decision. Fantastically Realistic. list
$29 .95. Sale $19.95.

Your Choice

$19.95

Programming Kit II

Intermediate game
design and Sprite
Builder. Design Slot
Machine and study
intermediate
programming including
arrays. subroutines.
sound. special function
keys, and random
function. Plus Sprites are covered in
detail and a Sprite Editor is included.
List 524.95. Sale $19.95.

FreeFree PrograR1 Offer* 
Home Management 

Educational Software TIMEWORKS 
Presidential Campaign 

Start wi th $2.500.000 a nd a Presidential 
Nomination" Spend your money wisely to 
conduct a nationwide campa ign to win the 
confidence of the American Publ ic . At the end of 
the campaig n the American Public will decide 
on the fina l decision . Fantastically Realistic. l ist 
$29 .95. Sale $19.95 . 

Money Manager 

16 categories can be input on a monthly 
basis lor a 12 manth period . Full analysis 
including budget and actual comparisons 
plus detail by indiv idual items . Colorful bar 
charts show where you're spending to much 
or too little . Record all information to tape 
or disk . list 524 .95 . Sale $19.95 . 

* Buy the Fantastic Presidential 
Campaign and choose any other 
Time works Program on this 
page FREE!! 

Tape or Disk 
Expires 10 / 1/ 84 

The Electronic Checkbook 

Check recording . sorti ng and balancing 
system . Orga nize and recard checkbook 
transactions for easy reco il and sorting by 
category . A must for ta )( time . Also produce 
the sum and average for transaction 
amounts by indexed categories . Interface 
with the MONEY MANAGER lor graphic 
detail and actual -budget comparison . List 
524 .95 . Sale 519.95 . 

Programming Kit I 

lea r n Ba s i c Shows in detail how 

Your Choice Programming from basic programming Your Choice the ground up . Th is works a nd what 

$19.95 first step takes you should go into a $19.95 through the actual good game . li s t 
design 01 lunar 524.95. Sale $19.95. 
lander , us i n g 
movi ng graphics . 

Programming Kit II 

Intermediate game 
design and Sprite 
Builder. De sign Slot 
Machine and study 
intermediate 
programming including 
array s , su broutine s , 
sound , special function 
keys , and random 
function . Plu s Sprites are 
detail and a Sprite Editor is 
List $24.95. Sale $19.95. 

Programming 
Kits Programming Kit III 

Manuals are written in 
plain . easy to lollow Engli sh . 

Intermediate Data Ba se 
design. Instead 01 
games you may want to 
go the business route . 
Use this program to 
develop a Data Bose 
Manager to allow quick 
storage and retrieva l of 
any information . learn 

The 8 step approach to program 
design is lully explained and can 

easily be app lied to your luture 
programming adventures . 

Dungeon. Of The Algebra Dragon. 

At last a good educational game: You 
must wander through 3·0 mazes until you 
encounter dragons, then you must 
answer the algebra problems they give 
you . A right answer gets you a free ride, 
a wrong answer gets yau eaten . Fantastic 
educat iona l value . (Tape or Disk .) List 
$29 .95. Sale $24.95 . 

Add n 00 10' ,h.pp.ng handl.ng ond ,n,u' o nc . III.na, . , ."d.n" 
pi",. odd 6"-' 10_ Add so 00 10' CANADA PUUTO IUCO HAWA II 
AlAS,,"A APO·FPO o,d ... Conad.on o,d. " mutl b.- , " U S dolloH 
W( 00 NOT EXPOR T TO O THU COUNTRIES 
(nclo •• COlh,.,. Ch.ck Mon. y O,d. , 0' P. "onol Ct..tk A llo ... I . 
doyl 10' d. It ".,y 2 10 7 do., . 10' phon. o,d. " I doy • • p'. " mo'I' 

VISA MASllR CARD - C OD 
No COD to Coroodo ....,0·"0 

disk/ tape storage , sorting, menus, 
plu s multi dimensioned arrays. 
plus a whole lot more . List $24 .95 . 
Sale $19.95. 

Spellbound 

The screen is sprinkled with the letters 
from one of 20 words of your choice along 
with a few extra random ones . Use your 
Joystick to sting the letters in the right 
order but don't sting the wrong ones or 
cross your path or you explode . Fantastic 
educational value . Fun for all ages. list 
$24 .95 . Sale $17 .95. 

PROTECTO 
EN T E R P R I Z E S ,wI eo., oo",u .. """'" 

BOX 550. BARRINGTON. ILLINOIS 10010 
Ph ..... 3121382·5244 10 order 
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Super Sale!! Save On

Access Software
Best Multi Level Graphics Garnes in the U.S.A.
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Actual Screens

PROTECTD
ENTERPRIZES ,W,lO"ov.cuSlO.'..,

BOX 550. BARRINGTON. ILLINOIS 60010
Phone 3121382,5244 to arde,

Aelld... $ertlce No, 244
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Actual Screens

NEUTRAL ZONE
Neutral Zane - Reach the outer edges of the galaxy, You must protect your

spaceship from attacking enemy space ships while defending yourself from
enemy missiles. Fantastic 360 degree 3-D High Resolution Graphics. Rated No, I
for graphics in 1983, List 534,95, Sale $24.95,(Tape or disk),

Add $3.00 for ,hipping. handling o~ insurance. illinoIS r.slden".
please odd 6% 10•. Add $6.00 for CANADA, PUERTO RICO, HAWAII,
ALASKA. APO-FPO ord.rs_ Canod,on orders musl be in U.S. dollar,.
WE DO NOT EXPORT TO OTHER COUNTRIES.
Enclose Cashl.n Ch.ck. Money Order or Personal Check. Allow \.4
doY's for d.lh... ry, 210 1 days lor phon. order,. 1 day .Kpr.n moil!

VISA- MASTER CARD - C.O.D.
No C.O.D. 10 Canada, APO·FPO.

Beach Head - Multi Screen computer graphics at its finest. First you must maneuver your fleet through the mine
laden channel while torpedoes are fired at you from all sides. Next you must engage the enemy planes with your
anti-aircraft guns (best scenario graphics anywhere). Then you must sink the enemy fleet before they sink you.
Next you maneuver to the beach head where your tanks must get through on obstacle course and finally fight the
ultimate baffle at Headquarters, All scenes in stunning 3-D graphics, (Will be the best graphics of 1984, definitely),

List 539,95, Sale $24.95,
Disk or Tape,

BEACH HEAD
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••

RAID OVER MOSCOW
~ 7,·'. ."

~.~
;-~ '- ~

•
~ ~~
~ ......

Raid over Moscow - The ultimate in multi screen computer graphics has arrived. (over six screens) The Soviets
hove launched an attock. First you must locate and destroy the ICBM missiles from your Stealth Bomber, then you
must lead your squadron through the Soviet terrain to the Kremlin itself. Destroy the defenses. then destroy the
defense center and finally the ottock operations themselves. Fly planes. launch grenades. shoot bazookas. Super
Fantastic Graphics, Sound, Animation, (The best multi·levelgame we've seen!!!) List S39,95, Sale $29.95, (Disk,)
Coupon $26,95,

Commodore-64 Softvvare 

Super Sale!! Save On 

Access Software 
Best Multi Level Graphics Garnes in the U .S.A . 

RAID OVER MOSCOW 
I ...... ;Y .~ 

~~ 

I .. ,;, .,. 
I .. 

I 

• I 
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I 

Raid over - The ultimate in multi screen computer gra phics has arrived. (over six screens ) The Soviets 
hove la unched a n attock . First you must locote and destroy the ICBM missiles from your Stealth Bomber , then you 
m ust lead your squadron through the Soviet terrain to the Kremlin itself. Destroy the defenses. then destroy the 
defense center and finally the attock operations themselves . Fly planes . launch grenades. shoot bazookas . Super 
Fanta st ic G ra phics . Sound. A nima tion . (The best multi - level game we've seen !!!) List 539 .95 . Sal e $29 .95 . (Disk .) 
Coupon $26 .95. 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

BEACH HEAD 
Beach Head - M u lt i Screen com pu ter graph ics a t i ts finest. First you must maneuver your fleet through the m ine 

laden cha nnel w h i le torpedoes a re f ired a t you from a ll sides, N ext you must engage the enemy planes with your 
an t i-a ircra ft guns (best scena rio g raphics a nywhere), Then you must sink the enemy fleet before they sin k you , 
Nex t you ma neuver to the beach head where your tanks must get through an obstacle course and finally fight the 
ultimate battl e a t Headqua rters . All scenes in stunning 3-D graphics . (Will be the best graphics of 1984 . definitely). 

list 539 .95 . Sale $24 .95 . 
Disk or To pe. 

Actual Screens 

NEUTRAL ZONE 
Neutral Zane - Reach t he outer edges of the ga laxy . You must protect your 

space sh ip f rom a ttacki ng e nemy space sh ip s w h i le de fending yourself from 
enemy m issi les . Fanta st ic 360 degree 3-D High Reso lut io n Graph ics . Rated No . I 
for graph ics in 1983. Li st $34. 95. Sale $24.95 .( Tape o r d isk). 

~:. ~. ,n; 

Actual Screens 

Add $3,00 for shipping . hand ling and insuronc. , Ill inois r.sidents 
please odd 6-", lOll: , Add $6 .00 for CANADA, PUERTO RICO, HAWAII . 
ALASKA. APO·FPO orders. Conodion orders musl be In U.S. dollars . 
wE DO NOT EXPORT TO OTHER COUNTRIES. PROTECTD 
Enclose Cosh lers Check. Money Order or Personol Check . Allow 14 
doys for delivery . 2107 days lor phone orders, t day .lI:press moil f 

VISA - MASTER CARD - C.O.D. 
No C.O,O. 10 Canada, APO·FPO 
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PROTECTO
EN TE RPRIZES ~'.O,(OUOcus'o_,."

BOX 550. BARRINGTON. ILLINOIS 60010
Phone 3121382·5244 to ardor

Just like the arcade version.
Steer your ship through deadly
electron posts as you fight off
enemy space saucers and
hoppers, Finally you meet the
enemy source ship. If you get
through all this you start again
only this time the enemies have
more powers and surprises.
Fantastic graphics and sound.
list 539.95. Sale $29.95
(cartridge).

• Official arcade version' 3·D color graphics
• Four Galactic screen displays.

The famous arcade game
featuring the coconut throwing

gorilla monkeys hippos,
sharks and rhinos now comes
10 the Commodore 64. Superb
reproduction of the arcade
machine challenges you to

destroy the gorillas lair. list
539.95. Sale $29.95 (cartridge)

• Official arcade version • 3·D graphics
• Two screen displays' One or two players.

version • Stunning 3·D
Multiple screen displays,

Add S300 lor shippIng hondllng and Insurance illinOIS r.,.d.nl,
pleo,e odd 60% fa_ Add $6 00 lor CANAOA PUEIUO RICO HAWAII
ALASKA APO·FPO order,. Canadlon orden mutol be ,n U S dollon
WE 00 NOT EXPORT TO OTHER COUNTRIES.
Encla'. Co,h,.n Ch.c", Money Order or Penonal Chee." AUo.... 14
day' 10f deliv.ry. 210 7 doy, lor phone order" I day ••pren moiP

VISA - MASTER CARO - C.O.O

L .:.N:.:o.:.C".O=.o.:.•.:.'o:..C:;o:..";:;o:;do:.;,.:.A.:.';:;O.:..'.:.'.:.0;:,.
ReHer service Ho, 245

Now you can control the
Storship Enterprise as you fight
Klingons before they destroy
your boses. Full 3-D view as
well os overhead rador leIs you
know what's going on around
you. Use your joystick 10
control warp drive, impulse
power photon torpedoes and
phosers. But watch your
shields photon supply and
warp power. Fantastic graphics
and sound make this a must for
everyone. List 539.95. Sale
$29.95 (cartridge).

• Official arcade version.

• Official arcade
scrolling graphics •

...5TAATREIL
... §,-i i.#H 51· - 4-'H. ,I II !i..... -F
THE VIDEO OAME

Arcade Classics Come To The
Commodore 64

THE ARCADE WINNERS

Now the famous invasion of

robot Zaxxon's lair can be done~~
in your own home. Invade the ~
fortress, get post the fighters
then through Zoxxon's home
and finally destroy Zaxxon

himself. Just like the arcade

game. This one's fantastic. list
539.95. Sale $29.95 (cartridge).

THE ARCADE WINNERS 

Arcade Classics Come To The 
Commodore 64 

....sTARTRElL .... i'-' " 'H". - ,jo t je . , ! I II , • •• 5,0 -F 
THE VIOEO OAME 

• Off icial arcade ve rsion . 

Now you can control the 
Storship Enterprise as you f ight 
Klingons before they destroy 
your bases . Full 3·0 view a s 
well a s overhead rodor leiS you 
know what's going on around 
you . Use your joysti ck 10 
control wa rp drive. impulse 
power photon torpedoes and 
phosers . But watch your 
shield s photon supply and 
warp power . Fanta stic graphics 
and sound make thi S a must for 
everyone . List 539 .95 . Sale 
$29 .95 (cartridge). 

• Official arcade 
scrolling graph ics • 

version • Stunning 3·0 
Mult ip le screen displays. 

Now th e famous invasion o f 

robot Zaxxon 's lair can be done 

in your own home . Invade the 

fortress , get post the fighter s 

then through Zaxxon's home 

and finally destroy Zaxxon 

himself . Just like the arcade 

game . This one's fanta stic. list 

539 .95 . Sale $29.95 (cartr idge ). 

Add $300 lor stupplng handlIng and Insurance illInOIS ,esldenls 
plea.e odd b-J. lOll Add S6 00 lor CANAOA PUERTO RICO HAWAII 
AlASKA APO·FPO orders . CanadIan orders mU$l be In U S dollon 
WE 00 NOT EXPORT TO OTHER COUNTRIES 
Enclose Co"",,e,. Check , Money Order or Personal Chedl. Allow J4 
dOYllor delivery . '10 7 days lor phone orders. 1 day e.pre" moil! 

VISA - MASTER CARD - eo.o 

~ .. 
• Offi cial arcade version • 3·0 graphics 
• Two screen displays ' One or two players . 

The famous arcade game 

featuring the coconut throwing 

gorilla monkeys hippos . 
sharks and rhinos now comes 

to th e Commodore 6.4 . Superb 
reproduction of the arcade 

machine chall enges you to 

destroy the gorillos lair . list 
539 .95 . Sale $29.95 (cartridge ) 

• Official arcade version ' 3·0 color graphics 
• Four Galactic screen displays. 

Ju st like the arcade version . 
Steer your ship through deadly 
electron posts a s you fight off 
enemy space saucers and 
hoppers . Finally you meet the 
enemy source ship . If you get 
through all this you start again 
only this time the enemies have 
more powers and surprises . 
Fanta sti c graphics and sound . 
list 539 .95 . Sale $29 . 95 
(cartridge ). 

PROTECTO 
EN TE R PR IZ E S ~,.o" ou· cus'oO'"" 

BO X 550. BARRINGTON . ILLlNOtS 60010 
Phone 3t 2l382·5244 to ardor L ________________________ ~N~o~C~.O~. D~. ~'o~C~o~n~od~o~. ~A~P~O~. '~P~O~. 

Re.d ... Senrlc. No. 245 
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Gothmog's Lair
list 544.95 Sale $34.95

Real·tille adyelilire uciteRlenl al 1Is best. SalYe coulliess
pllzzles and slay ower a dozen musters b, using the hllge
,,,.bulary 01 om 200 word,. Two thall"Ei'E dillie,lIy
levels awail you with ayel 8D .nus. uch h411y desCIIlled in
Old ['EIi'h sc,i,1.

MeuclDl Dluslers. kliYiiil ,iIIalls. biter" code MIoks
alii Ireathtrous terull are IISI J lew 01 tile siluahGIIS ,BI
IIlsl oyerCDllle II 'Ollf quesl 101' lie tbirteel ,lIceless
Ileasures. More IAJI senlly obletls are ilYaluable 10 you III
101' "arcb 10< Elo<y .nd ."lIh l

I 1,1I·,il!. ~"OIEhly illvslraled .",,1 IS 1"led"
'''luri'E tol" IrOftI .nd batk. book ,,,iii,.•nd • 1,ld'OII
m.p. Ihi, ""Ira" lurlh" "I"ds Ih' prolmi,,,llSm 01 IhlS
game. TIte lallowlRg Jre quotes Irom unsoliciled leslillontals
sui to IS b, adventllrers in GothllOl's lair...

"1 "'" "t".,ly "Ioyed Golhllog"' L'If. and pi" 10 by
IIIOfe Jdveltlft lames .....

Stoll T,I.". MemphIS. TIl
"GolhllDg"' L.i, IS the ko" ./"~,,, r" "" pl.'...... ·

oe"is Ib",~i•. f' .. S",I'E'. CI

Sale $34.95

PROGRE.ffIVE
IPERIPHER~Lf
&fOfTW~RE .

list 549.95

Wizard
f,mp Ir.. 'OIl" " I./d"s. dodE' pl,mm,IIOE bOlld", .nd

dllck ~rtder deadl, arrows in YOllr ~lIest 101 sparkling diJmands,
E'''.''E bars ,f E'ld. ,,/ EIi""i'E p",I,. Wilh ,0y,lieh i,
IIJnd 'OU IIIlIsl nplOfe lorty daZZling screus. uch a DeW and
!lCili'~ ad'''I",. I.k, lbe k', " "lock I'" doorw.y 10 yOi'
lell splH-111chnllevel. hch ke, ffslores yOlll IIlacical jKIwers.
allowill '011 to usl DYer leo diffenAt spells. Wlti lhese mgle
$Jells ylKl u,e Ute power 10 ayertDale Y1CIOIS creatures.
1,,,,'yi'E ~.p,. lid p"i1.., pl"E".
. fur Wizard IS realisticall, animaled IR emy possible

d.lretllon.. Dozens 01 movements are pOSSible - jlmp over blll.inl
hres. shimmy up or down rDlles and ladders, even slip aawn
Ireacherous sliding staircases! Magic portills mo,e rour Wizard
Ih'''Eh mld.i, .nd prot"l Y" lrom • my,i.d of 1,lIy·"im.led
Ii,odi,h 001'1"'. c.lth " ,Iml" 10 lilt lOll 01 I'" SC,teI .od
dar' I~'OIE~ ,I~IIE E.I" II ynu, I'''' for "Eit HIli'''''''.

Wiza.rd's lascillJlilg uliely 01 screels are sire II pleut and
nterUll. 0111II Df cOlrse 'A Cal bUd JI lali.He4 ..mber 01 rolf
ow. Iml, lSi'E lile tDlS'",ti.. "I provid.. wit) 101' E....

This five-screen orco,de ad ....enture pocks the computer with intense graphics and
sound! You ore a speciol Cyberleogue ogent in a universe full of hostile aliens and
vieio.us robots. Joy~tick and keyboard transport you through 3·0 rooms, space
bor.ners fleets of Invaders. and worship. ridden quadrants of space. Over 100
sp.ntes, 8. new choracter sels, and dozens of mind·boggling sound effects make up
,hiS mult"layered adventure. Animation. action, and strategy all combined into 0

game so exte~sjve thot two disk Sides ore jammed with game programs and dOlo!
R~och the u.ltlmole ro~k of admiral and you may corve a niche in the permanent
l"llgh·score list. A full,slze book quality manual with full-color covers is included to
guide you through your most exciting game experience.

PROFESSOR list 539.95 Sale $29.95
An in-depth self·tutoriol for the Commodore 6.4 on a two·sided disk. This menu

d.riven tutoriol covers every aspect of yOlJr C·64-BAStC, keyboard. sound, music,
Simple and advanced grophi~s. Quizzes test your comprehension at the end of
many lessons! On·screen illlJstrotions. sound effects and full· color interactive
graphics make learning easy and interesting. The PROFESSOR is your ONlY choice
for on oU·in-one. thorough tutorial about the Commodore 64!

Commodore 64) (DiSk Programs

(World's Greatest Adventure Game)
CYBERWORLD list549.95 Sale $34.95

Super Action Soft""arel
(

Perplexian
Challenger

List 534.95 Sale $24.95
Ih, i''''dibly "\pons;,, Ih,,,·,,;, I,yslitk to'I"1 of •

spm IiEhl" is I, yo", h.nd,. Splil ,or", Eraphics p,,,id' •
cOlllliwaDS diSJlay 01 yOUf ships inslnmentalion. as well as a
Ihree-dillelsiaRaI, animaled ,iew 01 sPJCt.

,,,. Il • pilol. mlSl utili" liEbl.i'E IIlI ,,11m, to
destr.y Inudill sIIlps. Md avOid tbti, reillfl lire.
Sill.llaltOlsly. JOI lIuslmHlver your ship to tapllfe spoKt
debm lui relllaiRs lrOlllbe !IplosiaRs.

O,lstandinggnphtcs leal,res illtlne smoolh 3·0 ralalill8s.
spill screels. and the most iKredible hirh·resahrliOft
h,perspace sequente em produced.

Prolrammed entirely ill machine lanluage. Ihis attiGII'
slrateer lalle is luranleed to blow ,or away.

III I'" p"lmiOllI 1"1",, 101 "Ptel are i"IIId",
"1""lit ,,1I·d,... hiEb '"'' ,,1..1i0l. "'.". lid
p",isiOt' I.. 1 10 I pl.y",. Idd I. IhlS. 1"1.,,, yOi d"·1
"II"I lie my·loadi.g. .od .lSit d"i'E I'" load.
P",I"i" CulI"E" i, • E.... tlul bli'E' lile mad,
uperiette 10 YOIr .ome.

Add SJ.OO for ..hipping. hondli ....g ond .......uronc. 111""0'" r.s.d.....1S
plea... odd 6% 10•. Add $6.00 lor CANADA PUERTO RICO HAWAII
ALASKA, APO·FPO ord.,... Conodlo.... o,de,.. must b••n U S dollors
WE DO NOT EXPORT TO OTHER COUNTRIES.
E....clos. Co..hier.. Ch.ck, Mo.....y Order or Personal Ch.ck Allow 14
doy.. 10' d.li",.ry. 2 10 1 days for pho..... ord.r .., 1 do.,. ••press mo.l'

VISA _ MASTER CARD_ C.O.D.
No C.O.D. to Conodo. APO·FPO

PROTECTD
ENTERPRIZES lWHOV,OURCUSTOW''',

BOX 550, BARRINGTON, ILLINOIS 10010
Phon. 3121312·5244 to order

Add $3 oj
please od
ALASKA
WE DON(
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Super Action Soft""arel 
( Commodore 64 ) PRoGRUflVE 

IPERIPHERFlLf 
& fOfTWFlRE . ['--__ ~ __ --1) ) ~:~Bu _ Disk Programs . 

(World's Greatest Adventure Game) 
CYBERWORLD lisl$49.95 Sale $34.95 

This fi ve -screen arcade adventure pocks the computer with intense graphics and 
sound ! You ore a special Cyberleogue agent in a universe full of hostile aliens and 
vicious robots . Joystick and keyboard transport you through 3· 0 rooms space 
bor,riers . fleets of invaders, and worship -ridden quadrants of spoce . O~er 100 
sp,ntes . 8, new choracter sets , and dozens of mind ·boggling sound effects make up 
!hl s multi ' layered adventure . Animation , action , and strategy all combined into a 
gome so extensive thot two disk sides ore jammed with game programs and dOlo I 
Reach the ultimate rank of admiral and yau may carve a niche in the permanent 
high ·score list. A full ·size book quolity monuol with full ·color covers is included to 
guide you through your most e)(citlng gome experience . 

Perplexian 
Challenger 

Lis1 534 .95 Sale $24.95 
The incredibly responsive Ihree·nis joystick conlrol 01 a 

space lighler is in your hands. Split screen graphics provide a 
CDllIlRUOUS diS9la, 01 your ship 's instrumentat ion. as we ll as a 
Ihree·dimensional. animated ,iew 01 ipaCt. 

You. as a pilol. mllst ulilize lightning last rellues to 
destroy Invading ships, and avoid their relurn lire. 
SimullalM:ously. you must maneuver your ship 10 captule space 
debns thai remains Irolllthe uplosions. 

Oltslandinggraphics leatlres inclne smooth 3·0 rotations. 
spill scr!elS. and the most iltcl ediblt high·resolltion 
hyperspace sequence evel produced. 

Programmed entirely in machine language. this action· 
slrate" game is gnranteed to blow you away. 

III 1ft. prolmi ... 1 1 .. 1"" roo tlpeel '" ilthrd.d, 
autl)lltalic sell·demo. high sClN'e relenlion, ,ause. and 
prowisiolls lor' to 4 players. Add 10 Ihis. features you don'l 
tlpeel lik. !lSr·loading. and m"ic during Ih' load. 
P"pltli" Choll"g" is • g.m, lhol brings lile ",.d, 
uperieace to YOII home . 

Wizard 
Lis1549 .95 Sale $34.95 

Jump IrOnl ropes to lidders. dodge ptummellng boulders and 
dllck ~nder deadly arrows in youl quest tor sparkling diamonds. 
gl"."g bars 01 gold. and glisl"i'l pearls. Wilb 10rslick in 
hand you mllsl elplore forty dazzling screens, each a IIfW and 
elciting advenlure. lake Ihe key 10 Inlrd Ihe doorwiY to your 
nul spine·lingling level. Each key restores YOUI magical powers, 
~lIowlng you to cast over len dillerent spells. With Ihese migie 
spells you have Ihe power 10 overcome Vicious crealures. 
lerrilyi'gl"ps. "'" perilous pl"gts. 

Your Wizard is realistically ~nlmated m emy possible 
d.ireclion .. Oonns 01 movements are possible - lump over bUllling 
hres. sJummy up or down ropes and ladders, even slip down 
treacherous sfiding staircasn! Magic portils move ,ollr Wizard 
Ihrough .id.ir ,nd prolecl ro, Irom • mrri.d 01 1,lIpni.,I'" 
ij,ndish monslers. C>lch " ,'mlor 10 Ih' lop 01 Ih' scre" .nd 
dart through slidmg cates in your qu!Sllor magic and treasure. 

Wizard's lascinatillg 'taIiety of streens are sUle 10 please and 
enterlain, aDd .of course 'OU can blild an unlimiled number 01 your 
own lewels IIslnglhe constrllCtion set provided with YOlr game. 

Gothmog's Lair 
LiS1544 .95 Sale $34.95 

Real·time ad,enture ucilemelll al Its best. Solye counlless 
puzzles and slay over a dOlen monsters by using Ihe huge 
"cabul.,., 01 0'" 100 words. Iwo choillnging dlfficullr 
levels await you wllh Dyer 80 areas. each Iully desCllbed in 
Old [nglish script 

MelUcing lIIonsters. kni,ing ,illains. tattered code ~ks 
and treacherous temln are Illst a lew 01 Ihe situalions you 
must oyercome In your quest 101 the Ihirteen prICeless 
treasures. More than seventy obletls m invaluable 10 you In 
rOil search lor glory .nd w .. llb' I 1,II·si1l. Ihoroughlr 111,,1,,1'" .. ".1 IS "clud'" 
fe."'i.g color Ironl .nd back. book qualily . • nd • lold~ul 
map. this ·'fltra " fUrther utends the professionalism 01 thiS 
game. The following are quoles from unsolicited testimonials 
sui to IS b, adventurers in Colhmog's Lair ... 

"1 hm lllre."r ",oyed Golhmofs L.II. "'" pi" 10 bur 
lIIore adyenlure gimes ... " 

Scoll Tulman. Memphis. II 
"Colhmog's lair is Ihe best adventure I've eyer played ... ·· 

O,,,is Ibnochio. k .. S".log •. CI 

'''''1;; 

PROFESSOR List 539 .95 Sale $29.95 
An in .depth self -tutorial for the Commodore 64 on 0 two·sided disk . This menu· 

driven tutorial covers every aspec t of yaur C·64- BASIC , keyboard , sound , music , 
simple and advanced graphi~s . Quizzes test your comprehension at the end of 
many lessons! On ·screen illustrations , sound effects and full ·color interactive 
graphics make learn ing easy and interesting . The PROFESSOR is your ONl Y choice 
for on oll · in-one , thorough tutorial about the Commodore 64! 

Add SJ.OO for snipping . horodlirog and InSuronc. ill,no,s restdenu. 
please odd 6". 10 • . Add S6 .00 ror CANADA. PUERTO RICO HAWAII 
ALASKA. APO·FPO ord.rs. Canad ian ord.n musl be in U S dollor$ 
WE 00 NOT EXPORT TO OTHER COUNTRIES. 
Enclos. Cashiers Ch.ck . Money Order or Personal Ch.ck Allow '<I 
days for d.li .... ry. 210 7 day I ror phone ord.n I day •• press moil! 

VISA _ MASTER CARD - C.O.D. 
No C.O.D. 10 Canada. APO·FPO 
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BOX 550, BARRINGTON, ILLINOIS 10010 
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PROTECTO
EN TE RPRI ZES (W~,OY~OU.cus,""'...,

BOX 550, BARRINGTON. ILLINOIS 60010
Phone 3121382·5244 to arder

Ruder Sem_ No. 247

(Expires 12·25·84)

Robats of Down - Elijah 8aley is here from the best-selling science fiction series by
world renowned author Isaac Asimov. Now you con become Earth's most famous
detective in this exciting test·adventure. Question the inhabitants of for flung cultures
- who's lying, who's telling the truth, and who is trying to murder you? Jump into the
action in this fascinoting epic murder mystery. Con you piece together the elusive clues
to solve the eternal question "who done it?" (DISk) List $39.95 SALE $29.95

PROTECTO EXCLUSIVE

G.!. Joe - The best selling toy soldier is now available as on activity toy on the home
computer. Select the bottle situation then choose the equipment you think you will
need to get the job done. Choose from a number of uniforms and weapons in your well
stocked arsenal and get ready for the action. Ploy alone or with a friend. if you plan
the right strategy you will complete the mission if not you will have to try again. One or
two players. (Disk) List $39.95 SALE $29.95

PROTECTO EXCLUSIVE

World's Greatest Baseball - Finally. a great sports game. Realistic right down to the
playing field, Contra. I all the actions ·even the outfielders. Play realistic baseball all
year round. (Fantastic graphics, action, and sound I) (Disk) List 534.95. Sale $24.95.

Barbie - The biggest nome in dolls. Browse through Barbie's closet full of beautiful
clothing and dress her for the party. You can cut her hair or make it longer and color it
or change the style. Buy new clothing at the boutique or any of the six other specialty
shops, or even go to the dress shop and create Barbie's designer clothes with the help
of the computer. The combinations ore endless and so is the fun. One or two players.
(Disk) List $39.95 SALE $29.95

Hot Wheels - Now all the action and fun from playing with Hot Wheels cars is taken
one step further on the home computer. Hot Wheels lets you choose your play activity
from repairing cars to the destruction derby. You can actually ploy the activities along
with a portner on the computer screen, even build and customize your own cars. A
whole new way to ploy Hot Wheels. One or two players. (Disk) Lost $39.95 SALE $29.95

Break Dance - Break Dance is an action game in which your dancer tries to break
through a gong of break dancers descending on him. "A simon-like game" where your
dancer has to keep the steps of the computer controlled dancer, and even a free donee
segment where you develop your own donee routines and the computer ploys them
bock for you to watch. Now anyone can break dance!! (Disk) List $34.95 SALE $24.95

Gt CRASH
, CRUMBL11~ SlI, P"..!I e CHOMP

(Limit: One Per Customer) See Below

The Best Arcade Games Around

Add 53.00 for shipping. handling and Insurance. IlIlnoi$ r.sldenls
please odd b·. 10_. Add $6.00 lor CANADA. PUERTO RICO. HAWAII
AlASI<A. APO·FPO orders Canadion orders musl be in U.S. dollars.
WE DO NOT EXPORT TO OTHER COUNTRIES.
Enclose Cashiers Check. Money Order or Personal Check. Allow U
doys lor delivery, 210 1 days lor pkone orders. I day upress mall!

VISA _ MASTER CARD _C.O.D.
No C.O.D. 10 Conodo, APO·FPO.

Commodore 64

In case of stock outage we will substitute.
.-:-:-:-:-:--:----,-----,----,----,----::------,-,

°Buy any Epyx game from Protecto and choose Silicon Warrior, lunar Outpost. or Upper Reaches of Apshai FREE! ($39.95 value)
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~'~Buy 1 (at Sale Price!) C~~~MP 

Commodore 64 
(Expires 12·25·84) 

(limit : One Per Customer) See Below 

The Best Arcade Games Around 
World's Greatest Baseboll - Finally. a great sports game. Realistic right down to the 
playing field , Contra . I all the act ions ·even the outfielders . Ploy realistic baseball all 
year round . (Fantastic graphics, action , and sound I) (Disk ) list $34 .95 . Sale $24.95 . 

Robots of Dawn - Elijah Boley is here from the best ·selling science fiction series by 
world renowned author Isaac Asimov. Now you can become Earth 's most famous 
detective in this exciting test·adventure. Question the inhabitants of far flung cultures 
- who's lying, who's te ll ing the truth , and who is trying to murder you? Jump into the 
action in this fascinating epic murder mystery. Con you p iece together the elusive clues 
to solve the eternal question " who done it?" (DISk) List $39.95 SALE $29.95 

PROTECTO EXCLUSIVE 

., EpYX 
~-....... --. _01_ 

Barbie - The biggest name in dolls . Browse through Barbie's closet full of beautiful 
clothing and dress her for the party . You can cut her hoir or make it longer and color it 
or change the style . Buy new clothing at the boutique or any of the six other specialty i:t.(!!!!.':!,._ 
shops , or even go to the dress shop and create Barbie's designer clothes with the help 
of the compute r. The combinations ore endless and so is the fun. One or two players . 
(Disk) List $39.95 SALE $29.95 

G.I. Joe - The best se ll ing toy so ldier is now available as on activi ty toy on the home 
computer . Select the battle situation then choose the equipment you think you will 
need to get the job done . Choose from a number of uniforms ond weapons in your well 
stocked arsenal and ge t ready for the action . Play alone or with a friend, if you plan 
the r igh t strategy you will complete the mission if not you will have to try ogain . One or 
two players. (Disk) List $39.95 SALE $29.95 

PROTECTO EXCLUSIVE 

Hat Wheels - Now all the act ion and fun from playing w ith Hot Wheel s cars is taken 
one step further on the home computer . Hot Wheels lets you choose your ploy activity 
from repairing cars to the destruction derby . You con actually play the activities along 
with a partner on the computer screen , even build and customize your own cars. A 
whole new way to play Hot Wheel s. One or two players . (Disk) L'st $39.95 SALE $29.95 

Break Dance - Break Donee is an action game in which your dancer tr ies to break 
through a gang of break dancers descending on him . "A simon -like game" where your 
dancer has to keep the steps of the computer controlled dancer, and even a free dance 
segment where you develop your own donee routines and the computer ploys them 
back for you to watch . Now anyone can break dance! ! (Disk) List $34.95 SALE $24.95 

. EpYX 
f:;. ....... .. ~ ... ~ ..... _ 1 

~cANa 

OBuy any Epyx game from Protecto and choose Silicon Warrior, Lunar Outpost. or Upper Reaches of Apshai FREE! ($39.95 value) 

In cose of stock outoge we will substitute . 
~~,~~--~~~----~--~ 

Add 53.00 lor st-upplng handltng and Insurance. Ill Inois residents 
please odd 6·~ ta x. Add 56.00 tor CANADA. PUERTO RICO. HAWAII 
ALASKA, APO·FPO orders Canadlon orders must be in U.S. daltars . 
WE DO NOT EXPORT TO OTHER COUNTRIES. 
Entlose Cashiers Check . Money Order or Personal Check . Altow 14 
doys lor delivery 2 107 days lor phone orders. I day expreu mo il ! 

VISA - MASTE R CARD - C. O .D. 
No C.O.D. to Conodo, APO·FPO. 

PROTECTO 
EN TE R PR I Z E S IW.COYEOU'cus,,,,, ... , 

BOX 550. BARRINGTON . ILLINOIS 60010 
Phone 3121382·5244 to order 
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Before reading the actual re
views, I suggest that you browse
through the article on bit mapped
graphics on page 15. The material
presented there will assist in the
appreciation of just what these
packages can do. The explanation
of how color work' wi II be espe
cially helpful. It turns out that the
WdY each program handles color
plays an important role in its
overall operation.

PROGRAM FEATURES
Before gelling down to the actu

al reviews, let us take a look at
some of the features these pack
ages have in common.

Draw mode-each of these pro
grams allows you to move a pixel
around the screen leaving a color
ed trail. The action is very similar
to doodling with a colored crdyon.
One package has even elected to
go by that very narne. The color
of the crayon can be set by the
user.

Brush or cursor-refers to the
crayon with which you will draw.
All of the packages allow adjust
ment of the brush ize or shape.
very often both. Some of the pro
grams offer considerable flexibility
in this regard. One even lets you
grab a section of the sketch and
draw with it. .

Text mode-refers to the ability
to enter text as part of the graphic
image.

Geometric shapes-the pro
grams all have the ability to auto
matically draw the common geo
metric shapes. Straight lines. rec
tangles, triangles. and circles are
most popular. Some allow solid
shapes as well a outlines to be
produced.

Rays-allows you to continuous
ly draw a sequence of lines radiat
ing from a common point.

Paint or fill-allows an area of
the screen to be painted with a
selected color. Some of the pro-

any meaningful speed, but how
many of us have the ability or
time to write long ML progrdms?
One po sibility is to enhance the
built-in BASIC with a commercial
extension. These programs add
powerful graphics commands to
Commodore BASIC, allowing the
easy programming of graphic de
signs. This approach is probably
the best solution for most graphic
programmers.

Many of us would still like to
play with the machine's graphic
without having to write our own
softwdre. Fortunately, a number of
enterprising companies have
elected to provide for our needs.
These programs will tum your
Commodore 64 into a video color
sketchpad upon which you may
indulge in visual composition to
your heart' content. They will al
most, but not quite, do for graph·
ics what a word processor does
for text (see the Graphics Clwl
lellge on page 4 of this issue).

raphics

BY MORTON KEVELSON

AND THE COf\I1MODORE 64

he graphics capabilities
f the Commodore 64
re second to none

L-.!o-":'---' among home computers.
This built-in graphics capability is
one of the reasons behind the
popularity of the Commodore 64.
After all. a 40 column by 25 line
text display plus 16 colors is noth
ing to sneer at in a home compu
ter. Add to that a selection of dot
graphics modes with a maximum
resolution of 320 by 200 dots, and
impressive results can be achieved.
You've seen some of these results
among the many graphically ex
cellent games on the market.

Unfortunately. Commodore has
not made it easy for the average
user to get at these capabilities. A
Commodore 64, fresh out of the
box, requires innumerable PEEKs
and POKEs to access the high
resolution graphics from the built
in BASIC. The result· are likely
to be rather limited and slow. Ma
chine language is required to get

34 AHOY!
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BY MORTG-J KEVELSON 

he graphics capabilities 
f the Commodore 64 
re second to none 

L...:!...o<=-----' among home computers. 
This built- in graphics capability is 
one of the reasons behind the 
popularity of the Commodore 64. 
After all. a 40 column by 25 line 
text display plus 16 colors is noth
ing to sneer at in a home compu
ter. Add to that a selection of dot 
graphics modes with a max imum 
resolution of 320 by 200 dots, and 
impressive results can be achieved . 
You've seen some of these results 
among the many graphically ex
cellent games on the market. 

Unfonunately, Commodore has 
not made it easy fo r the average 
user to get at these capabilities. A 
Conunodore 64, fresh out of the 
box, requires innumerable PEEKs 
and POKEs to access the high 
resolution graphics from the built
in BASIC. The results are li kely 
to be rather limited and slow. Ma
chine language is required to get 
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any meaningful speed , but how 
many of us have the abil ity or 
time to write long ML programs? 
One possibility is to enhance the 
built-in BASIC with a commercial 
extension. These programs add 
powerful graphics commands to 
Commodore BASIC, allowi ng the 
easy programming of graphic de
sign ' . This approach is probably 
the best solution for most graphic 
programmers. 

Many of us would still like to 
play with the machine's graphics 
without having to write our own 
software. Fonunately, a number of 
enterprising companies have 
elected to prov ide for our needs. 
These programs will turn your 
Commodore 64 into a video color 
sketchpad upon which you may 
indulge in visual composition to 
your hean 's content. They will al
most, but not qu ite, do for graph
ics what a word processor docs 
for text (see the Graphics Clw/
/el/ge on page 4 of this issue). 

Before reading the actual re-
views, I suggest that you browse 
th rough the article on bit mapped 
graphics on page 15. The material 
presented there will ass ist in the 
apprec i'ilion of j ust what these 
packHges can do. The explanat ion 
of how color works will be espe-
cially helpful. It turns out that the 
WdY each program handles color 
plays an imponant role in its 
overall operation. 

PROGRAM FEATURES 
Before getting down to the actu-

al rev iews, let us take a look at 
some of the features these pack-
ages have in common. 

Draw mode-each of these pro-
grams allows you to move; a pixel 
around the screen leaving a color-
ed trail. The action is very similar 
to doodling with a colored crayon. 
One package has even elected to 
go by that very narne. The color 
of the crayon can be set by the 
user. 

Brush or cursor- refers to the 
crayon with which you will draw. 
All of the packages allow adjust-
ment of the brush size or shape, 
very often both . Some of the pro-
grams offer considerable flex ibil ity 
in th is regard . One even lets you 
grab a section of the sketch and 
draw with it. 

Text mode-refers to the ability 
to enter text as pan of the graphic 
image. 

Geometric shapes-the pro-
grams all have the ability to auto-
matically draw the common gco-
metric shapes. Straight lines, rec-
tangles, triangles. and circles are 
most popular. Some allow solid 
shapes as well as outlines to be 
produced. 

Rays-allows you to continuous-
Iy draw a sequence of lines radiat-
ing from a common point. 

Paint or fill-allows an area of 
the screen to be painted with a 
selected color. Some of the pro-
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grams require the area to be com
pletely enelosed whilc others are
more flexible.

Patterns or textures-a very
powerful feature which draws or
paints in a repeating pattern of
pixels rather than a solid line. 101
prcssive effects are surprisingly
easy to achieve. Several of the
programs come with a predefined
set of patterns. Some will let you
design your own.

Oops-a very helpful feature
which allows you to undo the
most recently executed command.

Copy-allows you to define a
selected portion of the drawing
and repeat it one or more times at
other parts of the drawing. Some
packages allow you to copy be
tween alternate screens.

Alternate screens-the ability to
store a second drdwing in the
computer's memory.

Merge-the consolidation of two
separate drawings. either from an
alternate screen or by loading in
from disk.

Zoom-allows you to enlarge a
small portion of the screen to
work on individual pixels. This
fealllre is very important as other
wise the input devices lack suffi
cient precision to reliably manipu
late the image on a pixel basis.

Input Device-the mechanism
used to control the pencil on the
screen. Just about every conceiv
able input device showed up
among the packages reviewed. In
eluded are the keyboard. joystick.
trackball. digitizing pad, light
pen. and a mechanical drawing
tablet. (Many programs allow a
choice of more than one input de
vice.)

Mirror-the ability to create a
mirror image of the sketch. either
along a horizontal or vertical axis
or both.

Change color-allows you to in
stantaneously change all pixels in
a given display color to a different

Trains by Arl Huff is a good example ofthe graphics possibilities of Paint
Magic (so good an example that the picture is supplied with the disk).
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grams require the area lO be com
plelely enclosed while Olhers are 
more nexible. 

Pallerns or lextures-a very 
powerful fealure which dmws or 
painls in a repeating pallern of 
pixels ralher than a solid line. Im
pressive effects are surprisingly 
easy lO achieve. Several of lhe 
programs come with a predefined 
sel of pallerns. Some wi II lel you 
design your own. 

Oops-a very helpful fealure 
which allows you to undo the 
most recemly executed command. 

Copy-allows you to define a 
selected portion of the drawing 
and repeat it one or more limes at 
other parts of the drawing. Some 
packages allow you lO copy be
lween alternate screens. 

Alternate screens-the ability to 
store a second drdwing in the 
com pUler's memory. 

Merge- the consolidal ion of two 
separale drawings. ei ther from an 
alternale screen or by loading in 
fro m disk. 

Zoom-allows you lO enlarge a 
small portion of the screen lO 
work on individual pixels. This 
feature is very important as other
wise the inpul devices lack suffi
cient precision to reliably manipu
late the image on a pixel basis. 

Inpul Device- lhe mechanism 
u"ed to conlrol the pencil on the 
screen. Just about every conceiv
able input device showed up 
among the packages reviewed. In
cluded are the keyboard, joyslick, 
trackball . digitizing pad , lighl 
pen. and a mechanical dmwing 
tablet. (Many programs allow a 
choice of more than one input de
vice.) 

Mirror-lhe ability lO create a 
mirror image of the sketch. ei ther 
along a horizontal or vertical axis 
or bOlh. 

Change color-allows you lO in
slantaneously change all pixels in 
a g iven display color to a different 

color. 
Prinler output- lhe abililY to 

make a hard copy of the image on 
a dot matrix printer is very use
ful. Only two of the programs re
viewed supplied lhis as a built- in 
featu re and one offers il as an op
t ion. There is also a separate pro
gram from an independent source 

Trains by AI1 Huff is a good exalt/pIe of the graphics possibilities of Paint 
Magic (so good all exal/lple that the picture is supplied with the disk). 
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for just this purpose.
Aspect Ralio-refers to the pro

portions of height to width of the
printed output. If the aspect ratio
is too far off. circles will be flat
tened into ovals and the picture
will appear to be flattened or
drawn out.

Save and Load-the ability to
store images on disk or tape for
later recall.

ON LIGHT PENS AS
INPUT DEVICES

Two of the packages used a
light pen as the input device. This
device can actually sense the posi
tion of the electron beam on the
display monitor as it creates the
image. To understand what is in
volved, consider that the Commo
dore display is updated 60 times a
second. 240 vertical lines make
up each frame. The 64 uses only
200 of these for the active display
area. The rest make up the bor
der. The length of each line is
480 dots based on the 320 dots
used bY the 64. Simple math
shows that each line takes only 69
microseconds (millionths of a sec
ond) to be scanned. The time fur
each dot is less than two tenths of
a microsecond.

The VlC-1l chip keeps count of
the scan line number as it is
creating each image. This number
is stored in memory location
53268 ($ool4). The chip also
keeps track of the electron beam'
horiwntal position in location
53267 ($0013). When the light
pen is activated by the scanning of
the electron beam, the contents of
these two locations are latched or
frozen until they have been read
or PEEKed from BASIC. At this
time the registers are released un
til the light pen is activated once
again.

As it turns out in the real world.
things are never perfect. In this
case there are some small but ig-

36 AHOY!

nificant delays associated with the
light pen and its electronics.
These delays have the effect of
causing the triggering signal from
the light pen to arrive at the VlC
chip a short time after the elec
tron beam has illuminated the spot
at which the light pen was point
ing. The net effect is to have the
VIC chip think the pen was point
ing to the left of its actual posi
tion.

The light pen software should
take care of this offset bY calibrat
ing the equipment when it i first
turned on. Thi is usually done by
displaying a mark at a known
screen location and comparing the
light pen reading to the actual
position. The offset value is then
stored for use by the program.

Using a light pen with a televi
sion or color monitor can be a bit
tricky. For one thing, there i the
expected jitter associated with a
manual.ly held instrument. Associ
ated with this is a shift from true
vertical. The distance of the mon
itor surface to the pho 'phor coat
ing may be significant. If the
thickness of the CRT glass and
the safety screen are taken into
account, we may have a distance
of a quarter of an inch. The result
is that the light pen may read the
screen at some location other than
where you think you are pointing.
The associated software should try
to take these variables into ac
count by averaging several consec
utive light pen readings. Of course
too much averaging tends to slow
things down. In spite of its high
speed. the electron beam still
takes one sixtieth of a second to
return to a particular pot.

We did find one peculiarity as
sociated with the light pen. When
the system is first turned on. the
light pen readings were very errat
ic for about fifteen minutes. This
happened with both light pen and
software packages we tested. It

seems to be caused by the circuit
ry of the Commodore 64 itself.
As the computer warms up, the
Iight pen-sen ing circuits seem to
drift. If this shou.ld occur with
your equipment, we suggest that
you let it warm up for fifteen
minutes or 0 before using.

THE REVIEWS
For this report we looked at

nine graphics packages and one
stand-alone multicolor print utility.
Two of these were designed for
use with light pens. One uses a
touchpad as an input device. An
other uses a linked mechanical
arot to generate an analog input.
The remainder will accept input
from a joystick. trackball, or key
board. You will al so find some
actual samples of what can be
done with these packages (given
enough time and talent, of
course). Some of these images
were manufacturer's samples pro
vided with the programs. A num
ber of them were actually pro
duced for this report bY Wayne
Schmidt. a member of our local
Commodore users group.

You may recognize Middle
Eanh bY Mr. Schmidt. A copy is
supplied on the DOODLEI disk.
It is also being used bY Okidata in
the promotional literature for their
new Okimate 10 printer. We
would like to acknowledge Mr.
Schmidt's efforts on behalf of this
project.

This month we present a close
look at Koala Pail/ter, Paint Ma
gic, DOODLE!, Peripheral Visiol/,
and Picture Perfect. The last is
the multicolor print utility men
tioned above. Next month we will
look at Flexidmw, Flyil/g Colors,
Compmer Cm)'ol/s, Supersketch, and
Sorcerer's Apprentice. We will also
give some details on how these pack
ages store picture files on disk and
tips on transferring images between
some of the. c packages. 0
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for just this purpose. 
Aspect Ratio-refers to the pro

portions of height to width of the 
printed output. I f the aspect ratio 
is too far off, circle will be flat
tened into oV'dls and the picture 
will appear to be flattened or 
drawn out. 

Save and Load-the ability to 
tore images on disk or tape for 

later recall. 

ON LIGHT PENS AS 
INPUT DEVICES 

Two of the packages used a 
light pen as the input device. This 
device can actually sense the posi
tion of the electron beam on the 
display monitor as it creates the 
image. To understand what is in
volved, consider that the Commo
dore display is updated 60 times a 
second . 240 vertical lines make 
up each frame. The 64 uses only 
200 of these for the active display 
area. The rest make up the bor
der. The length of each line is 
480 dots based on the 320 dots 
used by the 64. Simple math 
shows that each line takes only 69 
microseconds (millionths of a sec
ond) to be scanned. The time for 
each dot is less than two tenths of 
a microsecond. 

The VIC-IJ chip keeps count of 
the scan line number as it is 
creating each image. This number 
is stored in memory location 
53268 ($0014). The chip also 
keeps track of the electron beam's 
horiwntal position in location 
53267 ($0013). When the light 
pen is activated by the scanning of 
the electron beam, the contents of 
these two locations are latched or 
frozen until they have been read 
or PEEKed from BASIC. At this 
time the registers are released un
til the light pen is activated once 
again. 

As it turns out in the real world, 
things are never perfect. In this 
case there are some small but sig-
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nificant delays associated with the 
light pen and its electronics. 
These delays have the effect of 
causing the triggering signal from 
the light pen to arrive at the VIC 
chip a short time after the elec
tron beam has illuminated the spot 
at which the light pen was point
ing. The net effect is to have the 
VIC chip think the pen was point
ing to the left of its actual posi
tion. 

The I ight pen software should 
take care of this offset by calibrat
ing the equipment when it is first 
turned on. This is usually done by 
displaying a mark at a known 
screen location and comparing the 
light pen reading to the actual 
position. The offset value is then 
stored for use by the program. 

Using a light pen with a televi
sion or color monitor can be a bit 
tricky. Rlr one thing, there is the 
expected jitter associated with a 
manually held instrument. Associ
ated with this is a shift from true 
vertical. The distance of the mon
itor surface to the phosphor COal

ing may be significant. If the 
thickness of the CRT glass and 
the safety screen are taken into 
account. we may have a distance 
of a quarter of an inch. The result 
is that the light pen may read the 
screen at some location other than 
where you think you are pointing. 
Thc associated software should try 
to take these variables into ac
count by averaging everal consec
utive light pen readings. Of course 
too much averaging tends to slow 
things down. In spite of its high 
speed. the electron beam still 
takes one sixtieth of a second to 
return to a particular spot. 

We did find one peculiarity as
sociated with the light pen . When 
the system is first turned on, the 
light pen readings were very errat
ic for about fi fteen minutes. This 
happened with both light pen and 
software packages we tested. It 

seems to be caused by the circuit
ry of the Commodore 64 itsel f. 
As the computer warms up, the 
light pen-sensing circuits seem to 
drift. If this should occur with 
your equipment, we uggest that 
you let it warm up for fifteen 
minutes or so before using. 

THE REVIEWS 
For this report we looked at 

nine graphics packages and one 
stand-alone multicolor print utility. 
Two of these were designed for 
use with light pens. One uses a 
touchpad as an input device. An
other uses a linked mechanical 
ann to generate an analog input. 
The remainder will accept input 
from a joystick, trackball , or key
board. You will also find some 
actual samples of what can be 
done with these packages (given 
enough time and talent, of 
course). Some of these images 
were manufacturer's samples pro
vided with the programs. A num
ber of them were actually pro
duced for this report by Wayne 
Schmidt, a member of our local 
Commodore users group. 

You may recognize Middle 
Earth by Mr. Schmidt. A copy is 
supplied on the DOODLE! disk . 
It is also being used by Okidata in 
the promotional literature for their 
new Okimate 10 printer. We 
would like to acknowledge Mr. 
Schmidt's efforts on behalf of this 
project. 

This month we present a close 
look at Koala Paimer, Paint Ma
gic, DOODLE!, Peripheral Vision, 
and Picture Perfect. The last is 
the multicolor print utility men
tioned above. Next month we will 
look at Flexidraw, Flying Colors, 
Computer Crayons, Supersketch, and 
Sorcerer's Apprentice. We will also 
give some details on how these pack
ages store picture files on disk and 
tips on transferring images between 
some of these packages. D 
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Input
Device: Joystick. Trackball

Price: $35.00
Daramost Inc.
8943 Fullbright Ave.
Chatsworth, CA 91311-2750
818-709-1202

This excellent program from
Daramost has previously been re
viewed in Ahoy! (August '84. page
49). We are presenting it a second
time since !his report would not
be complete without the inclusion
of a program of this caliber. Fur
thermore, since that review ap
peared. we have come up with
some subtle and powerful features
which deserve some derailed at
tention.

First let us look at how the pro
gram handles color. The initial
impression is that for a multicolor
sketchpad, color has been some
what restricted. During normal
operation. only three ou! of the
ixteen pos iblc colors plus the

common background color can be
displayed at any time. If you
should change one of these work-
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At top ofpage are Arl HufFs ight Rider and Cats; above is ight Cats,
a Wayne Schmidt demonstration of Paint Magic's screen-merging and
section-masking capabilities. Transpase mode was used to relocate i11UJge.

READER SERVICE NO. 218

O'-J THE COfV1MOOORE 64

BY MORTO'-J KEVELSON

Paillf Magic
Multicolor
160 by 200 pixel

Program
Name:

Type:

Program 
Name: 

Type: 

Input 
Device: 

Price: 

Pailll Magic 
Multicolor 
160 by 200 pixel 

Joystick. Trackball 
$35.00 

Datamost Inc. 
8943 Fullbright Ave. 
ChalSwonh, CA 91311-2750 
818-709-1202 

This excellem program from 
Dalllmost has previously been re
viewed in Ahoy! (August '84. page 
49). We are presellling it a second 
time since this report wou ld nO! 
be complete without the inclusion 
of a program of thi s caliber. Fur
thennore. since that review ap
peared. we have come up with 
some subtle and powerful features 
which deserve some detailed at
temion . 

First let us look at how the pro
gram handles color. The initial 
impression is that for a mullicolor 
sketchpad, color has been some
what restricted. During normal 
operation. on ly three out of the 
sixteen possible colors plus the 
common background color can be 
displayed at any time. If you 
should change one of these work-

ON THE COMMODORE 64 

BY MORT~ KEVELSON 

At top of page are Arl HufFs Night Rider alld Cats; above is Night Cats, 
a WaYlle Schmidt demollstratioll of Paint Magic's screell-mergillg alld 
sectioll-maskillg capabilities. Trallspose mode was used to relocate imllge. 

READER SERVICE NO. 218 

AHOY! 37 



Waylle Schmidt's Country Home, drowlI with Paint Magic, provides all
illustratioll 0/ how a very detailed grophic image call be developed. ..

ing colors, then every occurrence
of that color on the entire screen
will also change. If this were the
final condition, the program
would be truly limiting the color
capabilities of multicolor mode.

Fortunately. provision has been
made to get around this limitation.
The key is the Color Mask fea
ture. The important thing to re
member when using the color
mask is that it only applies to
Pai", Magic's working colors 2
and 3. The user should keep this
in mind when creating a screen
Image.

The color mask fealu re allows
areas originally colored with work
ing colors number two and three
to be seleclively painted in any of
the sixteen available colors. As a
result. Paillt Magic allows up to
two colors to be uniquely defined
in each of the 1.000 characler
cells. The colors normally asso
ciated with color memory are re
slricted to a single color for the
enlire screen. Allhough the overall
color nexibililY was not as great
as with some of the olher mulli
color programs. we found the se
lective mask capability to be a
very powerful medium for anistic
expression.

Pai", Magic allows a second
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screen to be merged with a first
screcn under controlled condi
tions. Sections of the screen can
be masked to IOClllly restrict the
merge. The resull~ can be rather
effective. The Night Cms picture
was created when Wayne Schmidt
merged two of the sample paint
ings suppl ied with the program
disk. Nigll/ Rider and Cats. Actu
ally. several features of Pai",
Magic were brought into play to
achieve this resull. These included
the Transpose feature to relocate
and shrink the image.

The rays feature. as imple
mented in Pai", Magic. is not
limited to the production of radial
lines. lt may be applied in con
junction with the geometrics as
well. Thus it is possible to create
radial patterns of rectangles. cir
cles. or whatever.

The zoom feature is not restrict
ed to a small section of the im
age. When finished with a partic
ular area. simply move the zoom
cursor to the edge of the field.
The entire screen scrolls to an
other pan of the image while still
in zoom mode. On top of all this.
all of the geometrics will still
work in zoom mode. This was the
only package which included this
last capability.

.. .from a bare balles sketch (a tech
Ilique suggested/or detailed work).

Pai", Magic employs a ralher
novel file structure. The picture
files are saved as a BASIC pro
gram with an appended machine
language loader. To display a
Pai", Magic screen, simply LOAD
and RU . Unfonunately, this may
cause difficully when Irying to
call up an image from within a
BASIC program. The Poi", Magic
loader prqgram loops back upon
itsclf after the image is displayed.
There is no way to break out of
this loop without affecting the im
age file or the machine language
loader. The manual did not give
details of the image file structure.

Fortunately, we have been able
to analyze the Pailll Magic image
files. Details will be presented
with the discussion on Ihe image
file structure of all these pack
ages. scheduled for next month.
We will include details on how 10

transfer the various mullicolor
files for print by the Picfllre Per
Ject program as well.

Finally, we would like to call
your attention (0 COli/lily HOllie
by Wayne Schmidt. which was
created with Pailll Magic for this
repon. We have also included an
intermediate stage of this image to
illustrate how a complex image
can be built up from a rough
sketch. Actually. this technique is
recommended for detailed work
with all of these drawing pack
ages. The precision with which
the user can poSition the pen on
the full-sized image is limited by
the resolution of the input device
and steadiness of hand. In addi-
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WaYlle Schmidt's Country Home, drawlI with Paint Magic, provides all 
illustratioll of how a very detailed graphic image call be developed . .. 

ing colors, then every occurrence 
of that color on the entire screen 
will also change. If this were the 
final condition , the program 
would be truly limiting the color 
capabilities of multicolor mode. 

Fortunately. prov ision has been 
made to get around this limitation. 
The key is the Color Mask fea
ture. The important thing to re
member when using the color 
mask is thai it only applies to 
Paint Magic's working colors 2 
and 3. The user should keep this 
in mind when creating a screen 
Image. 

The color mask featu re allows 
areas originally colored with work
ing colors number two and three 
to be selectively painted in any of 
the sixteen avai lable colors. As a 
result. Paillt Magic allows up to 
two colors to be uniquely defined 
in each of the 1.000 character 
cells. The colo" normally asso
ciated with color memory are re
stricted to a single color lo r the 
entire screen. Although the ove rall 
color nex ibility WdS not as great 
as with some of the ot her multi
color programs. we found the se
lective mask capability to be a 
very powerful mcdium for artis ti c 
express ion. 

Pailll Magic allows a second 
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screen to be merged with a first 
sc reen under controlled condi
tions. Sections of the screen can 
be masked to loca lly restrict the 
merge. The resulL~ can be rather 
cffecti ve. The Night C(m picture 
was cremed when Wdyne Schmidt 
merged two of the sample paint
ings suppl ied with the program 
di"k. Niglll Rider and Cms. Actu
ally. several features of Pailll 
Magic were brought into play to 
achieve this result. These included 
the Transpose feature to relocme 
and shrink the image. 

The rays feature. as imple
mented in Pailll Magic. is not 
limited to the production of radial 
lines. It may be applied in con
junction with the geometrics a" 
well. Thus it is poss ible to create 
rddial patterns of rectangle;,. cir
cle". or whatever. 

The zoom feature;" not restrict
ed to a sma ll section of the im
age. When fini shed with a partic
ular arca. simply move the zoom 
cursor to the edge of the fi eld . 
The entire screen scrolls to an
other part of the image while still 
in zoom mode. On top of all thi". 
all of the geometrics wi ll "ti ll 
work in zoom mode. This \v." the 
only package which included this 
last capab ility. 

. . .from a bare holies sketch (a tech
I/ique suggested for detailed work). 

Pailll Magic employs a rather 
novel file structure. The pictu re 
fil es are saved as a BASIC pro
gram with an appended machine 
language loader. To display a 
Paillt Magic screen, simply LOAD 
and RUN. Unfortunately. this may 
cause difficu lty when trying to 
call up an image from within a 
BASIC program. The Pailll Magic 
loader prqgram loops back upon 
itself after the image is displayed. 
There is no Way to break out of 
this loop without affecting the im
age fil e or the machine language 
loader. The manual did not give 
detail s of the image file structure. 

Fortunately. we have been able 
to analyze the Pailll Magic image 
files. Details will be presented 
with the discussion on the image 
tile structure of all these pack
ages. schedu led for next month . 
We will include details on how to 
transfer the various multicolor 
files for print by the PicllIre Per
Ject program as well. 

Finally. we would like to call 
your attention to COIIIIII:V Home 
by Wayne Schmidt. which was 
created with Pailll Magic for this 
report. We have also included an 
intermediate stage of this image to 
illustmte how a complex image 
can be built up from a rough 
sketch. Actually, this technique is 
recommended for detailed work 
with all of these drawing pack
ages. The precision with which 
the user can position the pen on 
the full-sized image is limited by 
the resolution of the input device 
and steadiness of hand . In addi-
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thirds of the screen displays the
program's commands. Each com
mand is illustrated by a related
sketch and a single word descrip
tion. You simply move the stylus
on the tablet till the arrow points
10 the desired feature. A press of
one of the tablet's bUllons causes
the selected function to blink. A
deft move of the stylus to the bot
tom of the tablet and another
press of a bUllon and you are on
the drawing screen ready to carry
out the selected command. The
sequence of events is not nearly
as complicated as it sounds. After
about fifteen minutes of thi . the
operation became so natural that
it hardly required any thought.

In addition to the conventional
draw mode. you may select from
individual or end to end lines.
boxes. circles. and mys. All the
solid shapes could be done in out
line or filled. The drawing of cir
cles WaS limited to the perfectly
round variety. You cannot produce
an ovular shape.

Koala Pail/ler allows you to
store a completely independent
image in the computer's memory.
This feature is fully supported in
disk mode. Simply swap screens
and load in the second image.
The availability of a second screen
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Mirror by WaYl/e Schmidt itU1icales some of Koala Painter's capabilities.
READER SERVICE NO. 2/9

tive angular position of the shaft.
A continuously varying signal is
genemted as the stick is manipu
lated. By comparison, the Atari
type joystick nonnally used wilh
the Commodore 64 generates
eight possible digital output sig
nals. The tablet has two pushbut
tons, located at the top, corre
sponding to the individual paddle
pushbullons.

Included with the Koala Pad is
the Koala Paimer drawing pro
gram. This software, when used
in conjunction with the touch tab
let, allows you to dmw with a fin
ger or stylus just as with a pencil
and paper. The difference is that
the results are displayed on the
screen and stored in the compu
ter's memory rather than on paper.

KotIla Paimer is not just a sim
ple demonstmtion program which
WaS thrown in with the hardware.
It is a very powerful and effective
color drawing package. The screen
photogmphs of Wayne Schmidt's
Sall1ll1ui and Mirror are a very
good indication of the program's
possibilities.

This is the most user-friendly of
all the progmms we looked at. At
the start. the user is pre ented
with a graphic menu of all of the
progmm's features. The upper two

Koala P(lill/er
Multicolor
160 by 200 pixel

Input
Device:

Price:
Custom Touchpad
$99.00; Includes
hardware and soft-
ware.

Koala Technologies Corp.
3100 Patrick Henry Drive
Santa Clara. CA 95050

Program
arne:

Type:

The Koala Pad Touch Tablet is
a four and one quarter inch
square sensitive tablet for convert
ing surface pressure to a signal
which is readable by the compu
ter. Simply apply pressure with a
finger or stylus and. with the
proper software. the computer can
sense its position on the pad.
From the computer's viewpoint.
the tablet actually looks like a
pair of mechanically cross-linked
paddles or an analog joystick. The
output of this type of joystick is
directly proportional to the rela-

tion. individual pixels are difficult
10 distinguish on the color televi
sion or monitor. The laller is par
ticularly true when using colors of
related shades for sublle effects.

The recommended approach is
to rough out the imag in nonnal
mode. Details are then added a
pixel aI a time in zoom mode.
The process is time consuming.
but the results will be wcll worth
it. For this reason we placed
strong cmphasis on the zoom fea
ture in each package. Remember.
unlike the tmdilional oils and can
vas. the computer allows earlier
stages of an image to be saved for
future revision.

We found Ihat the user was
likely 10 expand his abilities with
extended use of Paim Magic. The
program's speed of operation en
hanced creative activity as famili
arity grew. D

tion. individual pixels are difficult 
to distinguish on the color televi
sion or monitor. The latter is par
ticularly true when using colors of 
related shades for subtle effects. 

The recommended approach is 
to rough out the image in normal 
mode. Details are then added a 
pixel at a time in zoom mode. 
The process i~ time con~uming. 
but the results will be well worth 
it. For this rcason we placed 
strong cmphasis on the zoom fea
ture in each package. Remember. 
unlike the tmditional oils and can
va". the compUler allows earlier 
stages of an image to be saved for 
future rev ision. 

We found that the user WJS 
likely to expand hi> abilities with 
extended usc of Pailll Magic. The 
program's speed of operat ion en
hanced creative activity as famili
arity grew. D 

Program 
ame: 

Type: 

Input 
Device: 

Price: 

Koala P(lilller 
Mullicolor 
160 by 200 pixel 

Custom Touchpad 
$99.00; Includes 
hardware and soft-
ware. 

Koala Technolog ies Corp. 
3100 Patrick Henry Drive 
Santa Clara. CA 95050 

The Koala Pad Touch Tablet is 
a four and one quarter inch 
square sensitive tablet for convert
ing surface pressure to a signal 
which is readable by the compu
ter. Simply apply pressure with a 
finger or stylus and. with the 
proper softwdre. the computer can 
sense its position on the pad. 
From the computer's viewpoint. 
the tablet actually looks like a 
pair of mechanically cross-linked 
paddles or an analog joystick. The 
output of this type of joystick is 
directly proportional to the rela-

Mirror by Wayl/e Schmidt il/dicates some of Koala Painter 's capabilities. 
READER SERVICE NO. 219 

ti ve angular position of the shaft. 
A continuously varying signal is 
generated as the stick is man ipu
lated. By comparison, the Atari 
type joystick normally used with 
the Commodore 64 generates 
eight possible digital output sig
nals. The tablet has two pushbut
tons. located at the top, corre
sponding to the individual paddle 
push buttons. 

Included with the Koala Pad is 
the Koala Pailller drawing pro
gram. This softwdre, when used 
in conjunction with the touch tab
let, allows you to draw with a fin
ger or stylus just as with a pencil 
and paper. The difference is that 
the results are displayed on the 
screen and stored in the compu
ter's memory rather than on paper. 

Koala Pailller is not just a sim
ple demonstrJtion program which 
was th rown in with the hardwJre. 
It is a very powerful and effecti ve 
color drawing package. The screen 
photographs of Wayne Schmidt's 
Samurai and Mirror are a very 
good indication of the program's 
possibili ties. 

This i" the most user-fr iendly of 
all the programs we looked at. At 
the start, the user is pre ented 
with a graphic menu of all of the 
program's features. The upper two 

thirds of the screen displays the 
program's commands. Each com
mand is illustrated by a related 
sketch and a single word descrip
tion . You simply move the stylus 
on the tablet till the arrow points 
to the desired feature. A press of 
one of the table!"s buttons causes 
the selected function to blink. A 
deft move of the stylus to the bot
tom of the tablet and another 
press of a button and you are on 
the drawing screen ready to carry 
out the selected command. The 
sequence of events is not nearly 
as complicated a" it sounds. After 
about fifteen minutes of this, the 
operation became so natural that 
it hardly required any thought. 

In addition to the conventional 
draw mode, you may select from 
individual or end to end lines. 
boxes. circles. and rays. All the 
solid shapes could be done in out
line or filled. The drawing of cir
cles WJS limited to the perfectly 
round variety. You cannot produce 
an ovular shape. 

Koala Pailller allows you to 
store a completely independent 
image in the computer's memory. 
This feature is fully supported in 
disk mode. Simply swap screens 
and load in the second image. 
The ava ilability of a second screen 
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Computer graphics are equally capable ofrepreselltillg the sordid side of
life, as is proved by Wlylle Schmidt's Samaurai (drawlI with Koala Painter).
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the size of four horizontal by cight
venical pixels. Three of these col
ors can be uniquely defined for
each of the screen's 1,000 charac
ter cells. The founh color is com
mon to all the cells. The program
took care of color with very little
attention from the user. It seemed
to check each cell for which col
ors were available at a given time.
If you tried to put a founh color
into a cell. the program would
change the one which would have
the leasl impact on the image.

The "xcolor" feature allows the
user to instantaneously change all
the occurrences of a particular
color, on the entire screen. to any
other color. A hidden subtlety of
this feature. not explicitly stated in
the manual. was its use for chang
ing the background color.

Presently, Koala Paimer lacks a
printer dump feature. Fonunately.
Picture Pelfec/ from KT Software
fills this need. We have included a
review of thi product with this
repon.

The mirror mode always repli
cated the image in all four quad
rants. We would have liked to see
the option for horizontal or veni
cal operation with this mode.

When disk mode is activated,
the directory is scanned and all
the names of Koala files are dis
played as pan of a dedicated disk
menu. All disk operations are
neatly labeled. Operation is very
similar to the main menu. The
file structure is described in a
supplementary sheet. which in
cludes a loader program. available
from the manufacturer.

Overall, we rate Ihe Koala P'ad
with Koala Paimer as excellent in
ease of use. a fine choice for a
beginner as well as young chil
dren. Koala Paimer is just one of
the programs available for use
with the touchpad. (Koala offers a
number of other soflware pack
ages for use with the Koala P'ad.) 0

types and sizes. However. the user
cannot create his own brush de
signs. Color selection is done on
the bonom ponion of the menu.
Simply move the pointer to a col
or and press a bunon. The border
displays the color in use. The col
or menu also allows the selection
of a checkerboard texture pattern

in tead of the solid paint color.
Any combination of the sixteen
available colors can be used. The
user cannot create his own texture
panerns.

As we saw in the accompanying
anicle on bit mapped graphics. up
to four memory locations are in
volved in Ihe selling of color. A
good measure of the program's
power is how well it kept track of
color. As a multicolor package,
the Koala Paimer allows for 160
horizontal pixels in an image. Up
to four different colors can be dis
played in a single character cell,

is a very powerful tool when used
with the copy command.

The copy command has two op
erating modes. It memorizes a se
lected ponion of the screen for
reproduction any number of limes.
It also permils the transfer of a
pan of an alternate screen. This
feature enables you to create a set

of screens with standard objects
which can be used 10 fill out an
overall image.

Koala Pailller's zoom imple
mentation is one of the best we
have seen. The zoomed image is
displayed on the lower half of the
screen while the actual size image
is displayed above. All changes
made in zoom mode are instantan
eously displayed on the main im
age. In addition. the zoom mode
has its own color menu.

Gelling back to the main menu,
the central ponion of the screen
offers a selection of eight brush

40 AHOY!

is a very powerful tool when used 
with the copy Gommand. 

The copy command has two op
erating modes. It memorizes a se
lected portion of the screen for 
reproduction any number of times. 
It also permits the transfer of a 
part of an alternate screcn. This 
feature enables you to create a set 

types and sizes. However. the user 
cannot create his own brush de
signs. Color selection is done on 
the bottom portion of the menu. 
Simply move the pointer to a col
or and press a button. The border 
displays the color in use. The col
or menu also allows the selection 
of a checkerboard texture pattern 

Computer graphics are equally capable of represel/til/g the sordid side of 
life, as is proved by HbYlle Schmidt's Samaurai (draWl/ with Koala Painter). 

of screens with standard objects 
which can be used to fill out an 
overall image. 

Koala Pail/ler's zoom imple
mentation is one of the best we 
have seen. The zoomed image is 
displayed on the lower half of the 
screen while the actual size image 
is displayed above. All changes 
made in zoom mode are instantan
eously displayed on the main im
age. In addition. the zoom mode 
has its own color menu. 

Geuing back to the main menu. 
the central portion of the screen 
offers a selection of eight brush 

40 AHOY! 

instead of the solid paint color. 
Any combination of the sixteen 
available colors can be used. The 
user cannot create his own texture 
patterns. 

As we saw in the accompanying 
article on bit mapped graphics. up 
to four memory locations are in
volved in the setting of color. A 
good measure of the program's 
power is how well it kept track of 
color. As a multicolor package, 
the Koala Pailller allows for 160 
horizontal pixels in an image. Up 
to four different colors can be dis
played in a single character cell , 

the size of four horizontal by eight 
vertical pixels. Three of these col
ors can be uniquely defined for 
each of the screen's 1.000 charac
ter cells. The fourth color is com
mon to all the cells. The program 
took care of color wit h very little 
attent ion from the user. It seemed 
to check each cell for which col
ors were available at a given time. 
If you tried to put a fourth color 
into a cell. the progmm would 
change the one which wou ld have 
the least impact on the image. 

The "xcolor" feature allows the 
user to instantaneously change all 
the occurrences of a particular 
color, on the entire screen. to any 
other color. A hidden subtlety of 
this feature. not explicitly stated in 
the manual. was it, use for chang
ing the background color. 

Presently. Koala Pail/IeI' lacks a 
printer dump feature. Fortunately. 
Pielllre Petfeel from KT Softw'd)'c 
fills this need . We have included a 
review of this product with this 
report. 

The mirror mode always repli
cated the image in all four quad
rants. We would have liked to see 
the option for horizontal or verti 
cal operation with this mode. 

When disk mode is activated. 
the directory is scanned and all 
the names of Koala files are di,
played as pal1 of a dedicated disk 
menu. All disk operations are 
neatly labeled. Operation is very 
similar to the main menu. The 
file structure is described in a 
supplementary sheet, which in
cludes a loader program. available 
from the manufacturer. 

Overall. we rate the Koala Pad 
with Koala Pailller as excellent in 
ease of use. a fine choice for a 
bcginner as well as young chil
dren . Koala Painler is just one of 
the programs available for use 
with the touchpad. (Koala offcrs a 
number of other software pack
ages for use with the Koala Pad .) 0 
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Program
Name:

Type:

Example afa Picture Perfect dump.
READER SERVICE NO. 220

Picture Perfecl
Muhicolor
Printer Dump

Price: $30.00
K. T. Software
P. O. Box 4943
Huntsville. Alabama 35815

Pict/lre Perfect is not a graphics
processing package. II is a fully
featured printer utility for conven
ing Koala format screen images to
hard copy on a dOl matrix printer.
The resulting primout displays a
Commodore multicolor image in
gray scale.

As it turn; out, it i a fairly
simple matter to conven the disk
files generated by any of the
graphics packages to Koala fonnal.
The conversion is so simple that
we were puzzled by the absence
of the roulines in Ihis package. It
seems thai Ihe manufacturer need
lessly limited this product's mar
ket by addressing only Koala for
mat tiles. In any evem, we per
fonned the file conversions our
selves. Some of the sample prinl
outs on these pages were actually
imponed from Paill/ Magic.

Printing a multicolor image in
volves more than a bit-by·bit
dump. If color is not accoumed
for, the emire image may end up
as a unifornl black mass. A prop
er primout will assign different
dOl patterns to each of the sixteen
colors. If the patterns are properly
chosen. the result would be simi
lar to displaying a multicolor im
age on a black and white televi-

sion.
Determining the colors of a

Commodore 64 multicolor image
is not a Irivial task. The color in
fonnation for a panicular pixel
can come from one of four loca
tions. The program must check
each pixel and assign the proper
pattern no matter how the color is
assigned. Picltlre Perfecl does all
Ihis and more.

Picltlre Pelfecl includes a full
set of bit patterns for each of the
sixteen colors. It also allows the
user to adjust all of the dot pat
terns to his own needs. This pow
erful feature makes the program
more than just multicolor screen
dump. It allows the user to acce s
Ihe much higher resolution avail
able with a dOl matrix prinler. Re
member, a multicolor screen im
age consiS1S of 32.000 pixels (160
horizonlal by 200 venieal). By as
signing a panern of up to sixteen
dots (four by four) to each pixel.
Piclure Perfect convens a multi
color image imo 512,000 dots.

The ability to select patterns is
a very powerful tool. It allows the
user to adjust the gray scale for
best results with a panicular
primer and image. Variations in
primer and ribbon conditions can
thu be taken into account. Con
trast between adjacent colored
areas may be optimized.

By careful selection of bit pat
terns. the program can bccome a
design tool in ils own right. By
carefully selecting the dOl patlern;
and designing the image to suit.
the program becomes an effective
pattern design tool. The colors in
the original image can then be
considered as comrol codes for a
panicular pattern.

The actual dOl pattern available
depends on the panicular primer.
The version of Piclltre Perfecl
which we tested upponed the Ep
son RX/FX-80, Gemini lOX. Oki
data 92, Prowriter and the Com-

Picture Perfect works by lumillg a
mullicolor image illlo 512,000 daIs.

modore J525/M PS-801. With the
Ep;ons, the u cr could choose
from a two by four or four by
four pixel pattern. The Gemini
supported only the four by four
pattern. The Okidata and the Pro
writer worked in two by four
mode. The Commodore printers
were limited to two by three dOl
patterns.

A two by three dot panern only
allows for seven distinct shade'.
although the actual number of
possible patterns is 64. By care
fully 'clecting the dOl patterns.
quite acceptable result;, were
achieved even with highly colored
image". Of course the four by
lour panern is preferred as it al
lows for a distinct shade lor each
of the sixteen colors.

When using a non-Commodore
printer. an interface on the serial
pon is required. The manual sug
gest" either Ihe Buscard. Cardco
A. Cardco +G or the Connec
tion. We found that the Microgra
fix MW-350 with a 4K RAM bul~

fer worked as well. The program's
manual recommends sctting the
interface to transparent mode. giv
ing the program direct control of
the primer. We found that using
either the Connection or the Mi
crogralix interface in emulate
mode. with a Gemini lOX. gave
very satisfactory results as well a"
an unexpected bonus. This actual
ly gives the user a choice of an
additional output format. Jn trans
parent mode, the images are hori
zontally oriented on the paper. In
emulate mode the image is rotatcd
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Example of a Picture Perfect dump. 
READER SERVICE NO. 220 

Program 
Name: 

Type: 
Pic/LIre Pelfec/ 
Muhicolor 
Printer Dump 

Price: $30.00 
K. T. Software 
P. 0. Box 4943 
Huntsville, Alabama 35815 

Pic/lire Pel/eel is not a graphics 
processing package. It is a fully 
featured printer utility for convert
ing Koala format screen images to 
hard copy on a dot matrix printer. 
The resulting printout displays a 
Commodore multicolor image in 
gray scale. 

As it turns out, it i a fairly 
simple maner to convert the disk 
files generated by any of the 
graphics packages to Koala format. 
The conversion is so simple that 
we were puzzled by the absence 
of the routines in this package. It 
seems that the manufacturer need
lessly limited this product"s mar
ket by addre"sing only Koala for
mat files . In any event , we per
formed the file conversions our
selves. Some of the sample print
outs on these page were actually 
imponed from Pailll Magic. 

Printing a multicolor image in
volves more than a bit-by-bit 
dump. If color is not accounted 
for. the entire image may end up 
as a uniform black mas. A prop
er printout will assign different 
dOl panerns to each of the sixteen 
colors. If the panerns are properly 
chosen, the result would be simi
lar to displaying a multicolor im
age on a black and white televi-

sion. 
Determining the colors of a 

Commodore 64 mult icolor image 
is not a trivial task. The color in
formation for a particular pixel 
can come from one of four loca
tions. The program must check 
each pixel and assign the proper 
panern no maller how the color is 
assigned. PiclLlre Peifecl does all 
this and more. 

Piellire Pel/ecl includes a full 
set of bit panerns for each of the 
sixteen colors. It also allows the 
user to adjust all of the dot pat
terns to his own needs. This pow
erful feature makes the program 
more than just multicolor screen 
dump. It allows the user to access 
the much higher resolution avail
able with a dOl matrix printer. Re
member, a multicolor screen im
age consists of 32.000 pixels (160 
horizontal by 200 venical). By as
'igning a panern of up to sixteen 
dots (four by four) to each pixel , 
Piclllre Pel/ecl converts a multi
color image into 512.000 dot,. 

The ability to select patterns is 
a very powerful tool. It allows the 
user to adjust the gray scale for 
best results with a particular 
printer and image. Variations in 
printer and ribbon conditions can 
thus be taken into account. Con
trast between adjacent colored 
areas may be optimized. 

By carefu l selection of bit pat
terns, the program can become a 
design 1001 in its own right. By 
carefully selecting the dot pallern, 
and designing the image to suit. 
the program becomes an effective 
panern design tool. The colors in 
the original image can then be 
considered as control codes for a 
particular panern. 

The actual dot pattern available 
depends on the particular printer. 
The version of Piclure Pel/eel 
which we tested supported the Ep
son RX/FX-80. Gemini lOX . o.ki
data 92. Prowriter and the Com-

Piet ure Perfect works by tumillg a 
mll/ficolor image ill/o 512,000 do/so 

modore 1525/MPS-801. With the 
Epsons, the user could choose 
from a two by four or four by 
four pixel pallern. The Gemini 
supponed only the four by four 
panern. The o.kidata and the Pro
writer worked in two by four 
mode. The Commodore printers 
were limited to two by three dOl 
pallerns. 

A two by three dot pallern only 
allow, for seven distinct shades. 
although the actllal number of 
po,,;ible pallcrn, is 64. By care
full y ,electing thc dot pallcrns. 
quite acceptable resul~ were 
achieved even with highly colorcd 
image,. 0.1' course the four by 
four pattern is preferred as it al
lows for a distinct shadc for each 
or the sixteen colors. 

When using a non-Commodore 
printer. an interface on the serial 
pon is required. Thc manual sug
gest, either the Buscard. Cardco 
A. Cardco + G or the Connec
tion . We found that the Microgm
fix MW-350 with a 4K RAM bul~ 
fer worked as well. The program's 
manual recommends selling the 
interface to transparent mode. giv
ing the program direct control or 
the printer. We found that using 
cit her the Connection or the Mi
crografix interface in emulate 
mode. with a Gemini lOX. gave 
very satisfactory results as well as 
an unexpected bonus. This actual
ly gives the user a choice of an 
additional output formal. In trans
parent mode. the images are hori
zontally oriented on the paper. In 
emulate mode the image is rotated 
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SKETCH MODE
As you might have expected.

freehand drawing (or should we
say freejoystick) is what this mode
is all about. Nine drawing speeds
and pencil size are available. The
pencil may be placed on or lifted
off the drawing surface by hilling
the fire bUllon. The DEL key will
nip the pencil around and let you
use the emser. The left arrow (up
per left comer of the keyboard)
nips the pencil back. The fire
bUllon, DEL and left arrow keys

corresponding menu screen is im
mediately available. If the operat
ing mode is changed while a
menu is displayed, the menu is
changed as well. On returning to
the sketchpad. the selected operat
ing mode will be in effect. As a
result, the comprehensive instruc
tion manual rapidly becomes su
pernuous.

The one word that best de
scribes the ovcrall progmm opem
tion is precision. The operation of
the various features is designed to
allow precise pixel positioning on
the dmwing surface. The user can
toggle a reference grid onto the
drawing surface by simply press
ing the G key. It is best to turn
off the grid after the cursor is
properly positioned since pixel
status cannot be changed while
under the grid lines.

In place of an OOPS mode.
DOODLE! lets you memorize the
current state of the sketch by hit-
ting the M key. It is a good idea
to do thi' before using any of the
automatic operations. The last
memorized sketch can be recalled
by the R key. This last feature has
a built-in safety which requires
your confirmation before it is ear
ried out. Thb will prevent a recall
from inadvertently replacing the
current screen. It seems to us that
a swap feature at this point would
have been more effective.

DOODLE!
High Resolution
320 by 200 pixel

Program
Name:

Type:

Input
Device: Joystick, Trackball

Price: $29.95
City Softwdre
735 West Wisconsin Avenue
Milwaukee. WI 53233
414-291-5125

DOODLE! is one of the few
high resolution drawing packages
available for the Commodore 64.
It will allow you to get the maxi
mum bit resolution possible with
the computer. The tradeoff is in
color nexibility. As we have seen,
this is an inherent limitation of
the Conmlodore 64 hardware
when working in high resolution
mode. As we will see, DOODLE!
allows for maximum use of the
available color in this mode.

DOODLE! i very user-friendly.
Each of the ten major opemting
modes has a dedicated menu. The
u er can instantaneously toggle
between the drawing surface and
the current menu by hilling the
RETURN key. The main menu.
which lislS the operating modes.
can be accessed at any time by
hitting a SHIITed RETUR . The
modes are selected by the eight
function keys and Commodore I
and 2 key sequence.

Once a mode is selected, the

»byne SchmidJ's Sergeant Major showcases DOODLE! ~ color capabilities.
READER SERVICE NO. 111

ninety degrccs to a vertical orien
tation.

User dot pallerns may be !><Jved
to disk lor latcr recall. Pmtern
creation with the built-in editor
w<!s stmightlorw<!rd. All of the
tWO by four pallerns are simultan
eously displayed by the editor.
The four-by-four pallerns cyclcd
one at a time. We would havc
preferred to sce all of the fi,ur by
four pallcrns at once. However.
doing so would not have left 100m
on the display for the command
menu.

Piclllrc PCtjecl is very user
friendly. All commands are initia
ted by one of the function keys.
Each of the progmm modes has
its own display screen with all
control functions and options dis
played. We were very pleaM:d
with the operation and perfor
mance of this product. 0

DOODLE! is useful for general
ing custom letterheads and cards.
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READER SERVICE NO. 211 

ninety tlcgrcc~ to a vertical orien
tation. 

User dot pallern, may be ,avcd 
to di,k tor later recall. P"dItern 
creation with thc built-in editor 
WJ' ,traightforward. All of the 
two by four pallern, arc simultan
eOL"ly di'played by the editor. 
The four-by-four pallern, cycled 
one at a time. We would have 
preferred to ,ec all of the IilUr by 
IOllf paltcrns at once. How\!vcr. 
doing so would not have left room 
on the dbplay for the command 
menu . 

Pic/ure PCltecl i~ very u~cr

friendly. All commands are initia
ted by one of the function key,. 
Each of the program moUe, has 
its own display ,crecn with all 
control function, and option, di,
played. We were very plea,ed 
with the operation and pcrlllf'-
mance of thi, n 

DOODLE! is useful for gelleraJ
illg clls/om le"erheads alld cards. 
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Program 
Name: 

Type: 

Input 

DOODLE! 
High Resolution 
320 by 200 pixel 

Device: Joystick, Trackball 
Price: $29.95 
City Softwdfe 
735 We,t Wisconsin Avenue 
Milwaukee. WI 53233 
414-291-5125 

DOODLE! is one of the few 
high resolution dmwing packages 
available for the Commodore 64. 
It will allow you to get the maxi
mum bit resolution possible with 
the computer. The tradeoff is in 
color nexibility. As we have seen , 
this is an inherent limitation of' 
the Commodore 64 hardware 
when working in high resolution 
mode. As we will ,ee, DOODLE! 
allows for maximum use of the 
available color in this mode. 

DOODLE! i ' very user-friendly. 
Each of the ten major opemting 
mode, has a dedicated menu. The 
user can instantaneously toggle 
between the drawing surface and 
the current menu by hitting the 
RETURN key. The main menu. 
which lists the opemting modes. 
can be accessed at any time by 
hitting a SHIITed RETURN. The 
modes are selected by the eight 
function keys and Commodore I 
and 2 key sequence. 

Once a mode is selected. the 

corresponding menu screen is im
mediately available. If the operat
ing mode is changed while a 
menu is displayed, the menu is 
changed as well. On returning to 
the sketchpad. the selected operm
ing mode will be in effecl. As a 
result, the comprehensive instruc
tion manual rapidly becomes su
pernuous. 

The one word thai best de
scribes the overall program opera
tion is precision. The operation of 
the various features i, designed to 
allow precise pixel positioning on 
the drawing surface. The l"er can 
toggle a reference grid onto the 
drawing surface by 'imply prc,,
ing the G key. Ii is best to turn 
off the grid after the cursor is 
properly positioned since pixel 
status cannot be changed while 
under the grid lines . 

In place of an OOPS mode. 
DOODLE! lel~ you memorize the 
current state of the sketch by hit
ting the M key. Ii is a good idea 
to do this before using any of the 
automatic operation,. The last 
memorized sketch can be recalled 
by the R key. This last feature ha, 
a built-in safety which requires 
your confirmation before it is car
ried oul. Thb will prevent a recall 
from inadvertent ly replacing the 
current screen. Ii seem, to us that 
a SWdp feature at thb point would 
have been more effect ive. 

SKETCH MODE 
As you might have expected. 

freehand drawing (or should we 
say freejoystick) is what this mode 
is all aboul. Nine drawing speeds 
and pencil sizes are available. The 
pencil may be placed on or lifted 
off the drawing surface by hitting 
the fire button. The DEL key will 
nip the pencil around and let you 
use the emser. The left arrow (up
per left corner of the keyboard) 
nips the pencil back. The fire 
button. DEL and left arrow keys 
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Pen & Candle, allother Waylle Schmidt DOODLE! The program makes
maximum use of c%r ill hi-res mode, Ilot as flexib/e as ill mu/tic%r.

have similar usage in all of
DOODLE!"s operating modes. The
pencil color can be changcd by
hitting F2 and then the cursor up
down keys. When the desired col
or is displayed inside the circle.
switch back to sketch mode bY
hitting FI. You can now sketch in
a different color.

COLOR AND DOODLE!
In gcncral. color in high resolu

tion mode is not as flcxiblc as in
multicolor mode. Only two colors
can exist in a given eighl by eight
pixel character cell. DOODLE!
makes maximum use of the avail
able color in high resolution mode.
Color mode allows you to set both
the working foreground and back
ground colors to any of the six
teen possiblc colors. Thcsc are re
ferred to by DOODLE! as the
paint and paper colors. The im
ponant thing to remember when
changing colors is that a paint or
paper color change will affect the
contents of an entire character cell.
This will occasionally lead to col
or conn icts when adjacent pixels
of different colors occupy the
samc characlcr cell.

This docs not imply that color
in DOODLE! is limited. A quick
glance at Middle Earth by Wayne
Schmidt (sec page 35) aplly illu,
trates lhe point. His SergeallT Ma
jor and Pen & Candle skctches
also make effective usc of color.

GEOMETRICS
DOODLE! provides for thc au

tomatic drawing of lines, rectan
gles, and eirclcs.

Line endpoints are set by plac
ing two independently mancuver
able crosshairs on the screen. The
left arrow key draws a line be
tween them. Rays can be generat
ed by moving only one erosshair
while leaving thc other at a scleel
ed position.

In box mode, the four corncrs

and Ihe center are displayed. The
height and widlh can be indepen
dently set and the entire box can
be moved as well. Associated with
Ihe box mode is an Op-An feature.
The manual describes Ihis as "an
edge-detect. a negalive. and a bor
der !lip in that order. The process
is repeated over and over IIntil the
entire box is filled in" or stopped
by a key stroke. The effect is to
repeatedly outline a selected Shape.
You will probably fall in love with
the feature the first time you try
it.

Circle mode is very similar to
box mode with height and widlh
being independently set.

COpy MODE & STAMP
MODE

DOODLE! allows the content of
a box [0 be memorized and
moved [0 another ponion of the
screen. In the process. the mem
orized pan can be strelehed or
compressed horizonUllly and veni
cally. ROUltion of the image is
possiblc as well. but walch out.
Thc pixcl aspect ralio on the
Commodore 64 is nol squarc.
Thus the Icngth 10 widlh propor
tions of the image will ehangc.

SUlmp modc is a simplificd ver
sion of Copy mode. Up to nine
stamps can be memorizcd al onc
lime. Each of thesc can then be
placed clscwhcre any number of
timcs. SUlmps can be rotatcd. mir-

roreu. reversed (negalive image).
and changed in size.

DOODLE! docs not have a tex
lure mode; that is. brush patterns
cannot be defined. However. a
similar effecl can be had by using
the sUlmp mode.

LEITER MODE
Text. and for that matter any of

the Commodore characters. can
be placed anywhere on the screen.
In addition. the texl can be roUl
led. stretched. broadened. and
printed in reverse. As each letter
is typed. the cursor is positioned
for lhe nexl character. This is true
even for roUlled letters. Thus ver
lieal mcssages can bc easily typed.

ZOOM MODE
The enlarged zoom area can be

scrolled to any pan of the picture
by moving thc zoom cursor to thc
edge of the screcn. The cursor
keys are for rapid movement to
other pans of the image while in
zoom mode.

DISK MODE
DOODLE! allows images to be

saved and loaded from disk. A di
rectory of only thc DOODLE!
files is displayed when disk mode
is entered. All DOODLE! disk files
begin with a DO.

PRINT MODE
Included with DOODLE! is a
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have similar usage in a ll of 
DOODLE!"s operat ing modes. The 
pencil color can be changed by 
hitting F2 and then the cursor up 
down keys. When the desired col
or is displayed inside the circle. 
switch back to sketch mode by 
hitting FI. You can now sketch in 
a different color. 

COLOR AND DOODLE! 
In general. color in high resolu

tion mode is not as flexible as in 
multicolor mode. Only fWO colors 
can exist in a given eight by eight 
pixel character cell. DOODLE! 
makes maximum use of the avail
able color in high resolution mode. 
Color mode allows you to set both 
the working foreground and back
ground colo" to any of the six
teen possible colors. These are re
ferred to by DOODLE! as the 
paint and paper colors. The im
ponant thing to remember when 
changing colors is that a paint or 
paper color change will affect the 
contents of an enti re character cell. 
This will occasionally lead to col
or conflicts when adjacent pixels 
of different colors occupy the 
same character cell. 

This does not imply that color 
in DOODLE! is limited. A quick 
g lance at Middle Elmh by Wayne 
Schmidt (see page 35) aptly illu,
trates the point. Hi, Sergealll Ma
jor and Pell & Calldle sketches 
also make cfkctive use of color. 

GEOMETRICS 
DOODLE! provides for the au

tomatic drawing of lines. rectan
gles. and circles. 

Line endpoints are set by plac
ing two independently maneuver
able crosshairs on the screen. The 
left arrow key draws a line be
tween them . Rays can be generat
ed by moving only one crosshair 
while leaving the other at a select
ed position. 

In box mode, the four corners 

Pen & Candle, allother WaYlle Schmidt DOODLE! The program makes 
maximllm lise of color ill hi-res mode, lIot as .flexible as ill mlliticolor. 

and the center are displayed . The 
height and width can be indepen
dently set and the entire box can 
be moved as well. Associated with 
the box mode is an Op-An feature . 
The manual describes this as "an 
edge-detect. a negative. and a bor
der fl ip in that order. The process 
is repeated over and over until the 
entire box is filled in" or stopped 
by a key stroke. The effect is to 
repeatedly outline a selected Shape . 
You will probably fall in love with 
the feature the first time you try 
it. 

Circle mode is very similar to 
box mode with height and width 
being independently set. 

COpy MODE & STAMP 
MODE 

DOODLE! allows the content of 
a box to be memorized and 
moved to another portion of the 
,creen. 1 n the process. the mem
orized pan can be stretched or 
compressed horizontally and verti
cally. Rotation of the image is 
possible a, well , but watch out. 
The pixel aspect ratio on the 
Commodore 64 b not square. 
Thu, the length to width propor
tions of the image will change. 

Stamp mode is a simplified vcr
sian of Copy mode. Up to nine 
stamps can be memorized at one 
time. Each of thesc can then be 
placed elsewhere any number of 
times. Stamps can be rotated. mir-

roreo. reversed (negative image). 
and changed in ;izc. 

DOODLE! does not have a tex
ture mode; that is. brush patterns 
cannot be defined. However. a 
similar effect can be had by using 
the stamp mode. 

LETTER MODE 
Text. and for that matter any of 

the Commodore characters. can 
be placed anywhere on the screen. 
In addition. the text can be rota
ted. stretched. broadened. and 
printed in reverse. As each letter 
is typed. the cursor is positioned 
for the next character. This is true 
even for rotated letters. Thus ver
tical messages can be easily typed. 

ZOOM MODE 
The enlarged zoom area can be 

scrolled to any pan of the picture 
by moving the zoom cursor to the 
edge of the screen. The cursor 
keys are for mpid movement to 
other parts of the image while in 
zoom mode. 

DISK MODE 
DOODLE! allows images to be 

saved and loaded from disk . A di
rectory of only the DOODLE! 
files is displayed when disk mode 
is entered. All DOODLE! disk files 
begin with a DO. 

PRINT MODE 
Included with DOODLE! is a 
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Futurehouse
P. O. Box 3470
Chapel Hill. orth Carolina 27514

Peripheral Visioll is one of the
two packages which used a lighl
pen as an input device. It is the
only multicolor package so
equipped.

The light pen allows lor the di
rect response we have grown ac
customed to by working with pen
and paper virtually all our lives.
Its use offers an immediacy of in
put and intemction not possible
wilh any other input device. Un
fortunately, the use of a light pen
with a video display is not wilh
out penalty. Care mu t be exer
cised in posilioning the system
components to minimize arm and
hand fatigue. Thc vertical orienta
tion of the video monitor works
against this elusive goal. The vis
ual proximity to the monilor,
needed for its use. may be fati
guing 1O many individuals.

Satisfaetory results wilh the
hardware are difficult to aehieve
at low COSlS. We found the ac
companying Iight pen to be some
what la king in selectivity for
some of it. assigned tasks. This
,va. veri fied by the simple expedi
ency of using the Inkwell Systems
light pen with lhe Peripheral Vi
sioll software. Virtually all of the
problems we had encountered
were eliminated by this subslitu
tion. However, the Inkwell Sys-
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terns device and software sell for
nearly three times the price of
this package. As it turned OUI. the
Peripheral Visioll software ex
ceeded the capabilities of its asso
ciated light pen.

In all fairnes. we should point
out thal for the mOSl part we
worked wilh preliminary version.
of lhe Peripheral Visioll software.
A lOWI of four versions belore we
finished this report. to be exael.
In eaeh case. a number of bugs
were eliminated with each revi
~ion. At least one significant fea
ture was added as well. We have
every rea.on to expect that by the
time this report is published some
lhree months hence. Peripheral
Visioll should offer some fairly
impressive performance.

The most significant shortcom
ings of the Futurehouse light pen
was the lack of an on-pen switch.
This switch would be used to sig
nal the computer when lhe pen is
properly positioned for the desired
wsk. To account for the lack of a
pen ,witch, the softwJre checks
for depression of eilher the Com
modore or f7 key. The require
ment of keeping the video monitor
in close proximity 1O the computer
negales some of the advantage or
the eXlensive onscreen light pen
driven menus, provided by the
package. These menus displayed
all of the available functions as
easily recognizable icons. A towl
of three menus are available de
pending on opemting modes.
The,e are nonnally onscreen at
all limes. but may be toggled with
funclion key IJ to allow full
screen skelching.

The software did not include
the abilily to adju'l lhe light pen
offset after the initial setup (see
the inlroductory discussion on
light pens). The need for adjust
ment wa, felt on a number of oc
casions. The only way to eorrecl
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Peripheral Vision
Multicolor
160 by 200 pixel

Lighl Pen
$39.95 Peripheral

Vision
$39.95 Light Pen

wilh demo soft
ware

$59.95 Combined
P'ackage

Input
Device:

Price:

Program
Name:

Type:

Graphics programs covered
next month:

• Flexidrow
• Computer Crayons
• Superskefch
• Flying Colors
• Sorcerer's Apprentice
Plus a look 01 C-64 character
graphics, complete with program

very handy hi-res screen dump. It
allows images to be printed one
dot per pixel or two dots per pixel.
The laner results in an image with
four times the area of the former.
The actual size is seven by nine
inches with a Gemini lOX printer.

Printer mode can be configured
to work with a variety of printers
including the Commodore 1525.
most Epson or Star Micronics, C.
Itoh 8510, NEC 8023 and Okidata
with graphics. The printer should
be connected to the Commodore
disk drive port with an interface
that can be set to be completely
transparent. We have used this
feature with a Commodore 1525
and a Gemini lOX. The latter was
interfaced with a Tymac Connec
tion and the new Micrografix
MW-350 with a 4K RAM buffer.
We had no problems running the
interfaces in either emulate or
transparent mode.

The printer feature docs not di'
tinguish colors. Pixels are printed
as either on or off. Keep this in
mind when creating images for
hardcopy u ·e.

DOODLErs wide army of fea
tures. hi-re graphies, powerful
lext handling and built-in primer
routines have made it very useful
for genemting custom lenerheads.
cards, invitalions. etc. Virtually all
of our local Commodore user
groups use DOODLE! for creating
all of their stationery. Weddillg 111
vitation by Wayne Schmidl is just
one example. There is even a
commercial Commodore-related
magazine (Illfo 64) which produc
es a large part of its layout with
DOODLE!. 0
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very handy hi-res screen dump. It 
allows images to be printed one 
dot per pixel or two dots per pixel. 
The laner results in an image with 
four times the area of the fonner. 
The actual size is seven by nine 
inches with a Gemini lOX printer. 

Printer mode can be configured 
to work with a variety of printers 
including the Commodore 1525. 
most Epson or Star M icronics. C. 
Itoh 8510, NEC 8023 and Okidata 
with graphics. The printer should 
be connected to the Commodore 
disk drive pon with an interface 
that can be set to be completely 
transparent. We have used this 
feature with a Commodore 1525 
and a Gemini lOX . The laner was 
interfaced with a Tymac Connec
tion and the new Micrografix 
MW-350 with a 4K RAM buffer. 
We had no problems running the 
interfaces in either emulate or 
transpa rent mode. 

The printer feature does not dis
tinguish colors. Pixels are printed 
as either on or off. Keep this in 
mind when creating images for 
hardcopy use. 

DOODLErs wide array of fea
tures. hi-res graphics, powerful 
text handling and built-in printer 
routines have made it very useful 
for generating custom letterheads, 
cards, invitations. etc. Vinually all 
of our local Commodore user 
grou ps use DOODLE! for creating 
all of their stationery. Weddillg 111-
virarioll by Wayne Schmidt is just 
one example. There is even a 
commercial Commodore-related 
magazine (Illfo 64) which produc
es a large pan of its layout with 
DOODLE! . 0 

Graphics programs covered 
next month : 

• Flsx;drow 
• Computer Crayons 
• Supersketch 
• Flying Colors 
• Sorcerer's Apprentice 
Plus a look 01 C-64 charader 
graphics, complete with program 
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Program 
Name: 

Type: 

Input 
Device: 

Price: 

Futurehouse 

Peripheral Vision 
Multicolor 
160 by 200 pixel 

Light Pen 
$39.95 Peripheral 

Vision 
$39.95 Light Pen 

with demo soft
ware 

$59.95 Combined 
Package 

P. O. Box 3470 
Chapel Hill. Nonh Carolina 27514 

Peripheml Visiol/ is one of the 
two packages which used a light 
pen as an input device. It is the 
only multicolor package so 
equipped. 

The light pen allows for the di
rect response we have grown ac
customed to by working with pen 
and paper vinually all our li ves. 
Its use offers an immcdiac), of in
put and intcl1lction not poss ible 
with any other input device. Un
lonunately. the use of a light pen 
with a video display is not with
out penalty. Care must be exer
cised in positioning the system 
components to minimize arm and 
hand fatigue. The venical orienta
tion of the video monitor works 
against this elusive goal. The vis
ual prox imity to the monitor, 
needed for its use, may be fati 
guing to many individuals. 

Satisfactory results with the 
hardwdre arc difficult to achieve 
at low costs. We found the ac
companying I ight pen to be some
what lack ing in selectivi ty for 
some of its assigned tasks. This 
was verified by the simple expedi
ency of using the Inkwell Systems 
light pen with the Peripheml Vi
siol/ software. Virtually all of the 
problems we had encountered 
were eliminated by this substitu
tion. However. the Inkwell Sys-

terns device and software sell for 
nearly three times the price of 
this package. As it turned out, the 
Peripheral Visioll software ex
ceeded the capabilities of its asso
ciated light pen. 

In all fairness we should point 
out that for the most pan we 
worked with preliminary versions 
of the Peripheral Visioll soft\Vdre. 
A tou,l of four versions before we 
linished this report. to be exact. 
In cach case. a number of bugs 
were eliminated with each revi
,ion. At least one , ignificant fca
tu re was added as well. We have 
every reason to expect that by the 
time this report is published some 
three months hence. Peripheral 
Visioll should offcr some fairly 
impressive performance. 

The most significant shortcom
ings of the Futurehouse light pen 
wa, the lack of an on-pen switch. 
Thi, sw itch would be used to sig
nal the computer when the pen is 
properly positioned for the desircd 
task. To account for the lack of a 
pen ,w itch. the softwdfe ehecks 
lor depres~ion of either the Com
modore or n key. The require
ment of keeping the video monitor 
in close proximity to the computer 
negates some of the advantage of 
the extensive onscreen light pen
driven menus. provided by the 
package. These menu" displayed 
all of the available functions as 
easily recognizable icons. A total 
of th ree menus are ava ilable de
pending on operating modes. 
Thc,e are normally onscreen at 
all times. but may be toggled with 
function key IJ to allow full 
screen sketching. 

The softwdfe did not include 
the ability to adj ust the light pen 
ofl;,et after the initial setup (see 
the introductory discussion on 
light pens). The need for adj ust
ment wa, felt on a number of oc
cas ions. The only way to correct 
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IT Ihe VIC 4D-Column Operating System is a
PET-emulating, 40x25 character generator
for your VIC 20. A minimum of 8K RAM ex
pansion is needed for its u e. The program

will work successfully for both Iape and disk users alike.
This article is divided into two parts. The first con

Iains the entry program which allows you to enter the
all-machine language VIC 40 in normal BASIC. The sec
ond ponion of the anicle concerns the actual VIC 40 it
self. with a BASIC demo explaining some of the pro
gram's power.

ENTERiNG AND SAVEillg A WORKING
COPY OF VIC 40

The listing of the VIC 40 is in hex formal, almost like
a BASIC listing. To enter the VIC 40. simply type each
line of hex as you would a BASIC program. First, type
in and RUN the ENTRY program. When RUN, this will
display a period followed by a col
on, ended with the blinking cur
sor. At this point type in the hex
digits exactly as they appear in the listing.
Make sure to include spaces where shown. For
exanlple. two lines may look like this in the list
Ing:

.:2888 00 10 20 30 40 50 60 70 XX

.:2890 80 90 A0 60 C0 00 E0 F0 YY

To enter these lines into the ENTRY program type af
ter the .: prompt

2888 00 10 20 30 40 50 60 70

then hit RETURN. Note lhat you do not enter the last
t\\O characters in each line. Those two characters, which
are whited out. constitute a checksum value, used to de
bug any miSlakes which you may have typed. In any case,
after you enter the line and hit RETURN, the computer
will respond with a line Slating the checksum for that
line. It will appear like this:

CHECKSUM = ZZ

The u. will be a two-digit number which will correspond
10 the numbers you entered. Compare the number the
computer gives you to the number printed in the maga
zine. If they are not equal. then reenter the line you just
typed in and make sure everything is typed correctly. If
the number given by the computer and the number printed
in the magazine are equal, then all is correct and you
may proceed to the next line. Follow this procedure for
all lines, comparing the computer's checksums to

I r ,,,, I he VIC 40--Co/umll Operatillg System is a 
PET-emulating, 40 x25 character generator 
for your VIC 20. A minimum ofSK RAM ex
pansion is needed for its use. The program 

will work successfully for both tape and disk users alike. 
This article is divided into two parts. The first con

tains the entry program which allows you to enter the 
all-machine language VIC 40 in nonnal BASIC. The sec
ond ponion of the article concerns the actual VIC 40 it
self. with a BASIC demo explaining some of the pro
gram's power. 

ENTERING AND SAVEillg A WORKiNG 
COPY OF VIC 40 

The listing of the VIC 40 is in hex format , almost like 
a BASIC listing. To enter the VIC 40. simply type each 
line of hex as you wou ld a BASIC program. First , type 
in and RUN the ENTRY program. When N, this will 
display a period followed by a col
on, ended with the blinking cur
sor. At this point type in the hex 
digits exactly as they appear in the listing. 
Make sure to include spaces where shown. For 
example. two lines may look like this in the list
IIlg: 

.: 2888 00 10 20 30 40 50 60 70 XX 

.: 2890 80 90 A0 B0 C0 D0 E0 F0 YY 

To enter these lines into the ENTRY program type af
ter the .: prompt 

2888 00 10 20 30 40 50 60 70 

then hit RETURN . Note that you do not enter the last 
two characters in each line. Those two characters, which 
are whited out . consti tute a checksum value, used to de
bug any mistakes which you may have typed. In any case, 
after you enter the line and hit RETURN , the computer 
will respond with a line stating the checksum for that 
line. It will appear like this: 

CHECKSUM = ZZ 

The zz will be a two-d igit number which will correspond 
to the numbers you entered. Compare the number the 
computer gives you to the number printed in the maga
zine. I f they are not equal. then reenter the line you just 
typed in and make sure everything is typed correctly. If 
the number given by the computer and the number printed 
in the magazine are equal, then all is correct and you 
may proceed to the next line. Follow this procedure for 
all lines, comparing the computer's checksums to 
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those in the magazine. Be prepared to do a 101 of
typing. but try to eoneentrate as one mistake could
ruin the entire effort!

When you are finished entering the VIC 40. type
the letter 'f at the .; prompt. You will then be asked
whether you want VIC 40 saved to disk or cape. de
pending on which unit you own. If all goes well.
when the dust has settled a small, quick-loading.
complete VIC 40 will be on your disk or tape!

NOTE!!!!!!
I I' for Some reason you cause the ENTRY program

to crash, or generate an error message on the
screen, type

GOTO 5(;

followed by a RETURN. Thi will put you back into
the entry program with memory left inUlCI. Don't be
afraid that anything bad has occurred, just reenter
the line that eau ed the error and cOlllinue along
normally.

After the VIC 40 is SAVEd onto di k or tape, you
will need infonnation on how to properly use it to
meet most of your needs. The next section of this
article is devoled entirely 10 Ihat purpose and as
sumes you have a working copy of VIC 40 saved al
ready. All ready? Here we go!!!!

OPERATION AND USE OF VIC 40
The VIC 40 is an all-machine language program

which cannOl be loaded and RU as BASIC pro
grams are. A special loader i needed, and one is
provided for you in the listing section (marked
LOADER). It will work with either Ulpe or disk, as
the VIC 40 does.

This section i only for tape users: disk owners.
skip to the next paragraph. Tape users, take nOle!
Make sure that the loader comes before tbe main
VIC 40 program. Because the tape has to search se
quentially for programs, unlike the di k which can
go anywhere on a surface, programs mu t follow in
the order in which they are going to be run. The
loader has to go righl BEFORE rhe main VIC 40
program in order for a proper LOAD to occur. Any
other equenee will not work!

After LOADing and RUNning the loader. the main
VIC 40 program will be found, loaded, and exe
cuted. If all goe well. you should see a display
creen unlike that which you have seen to date on

your ole' VIC 20. A power-up message similar to
the one you receive when the power is turned on
will be displayed, only now in 4o-character across
formal. In fact. your VIC will now act like a PET
in many respects. For one thing, PET screen
POKES will now work (32768-33767) along with
PET sound generation (59464, 59466, 59467). Even
the trusty upper/lower case switch (59468) will
work, allowing any old PET BASIC software to
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work with relative ease on your expanded VIC!
Some of you may now say, "I don't know what

tho,e PET POKEs are for: therefore J have no use
for them!" If you are in that group, read on 10 dis
cover function which the VIC 40 can perform unre
lated 10 the PET (but which are till powerful). Old
CBM/PET users will. however. re pect the versatililY
this gives them!

GETTING SPECIFIC
As stated before, VIC 40 opemtes almost identi

cally to the way the VIC does on power-up, except
that now everything is in 40 columns. One notice
able difference is the presence of a real control key.
The CTRL key used to change colors; now it will
cause an indefinite pause until either SHIFT key gets
pressed. To use the CTRL key to change colors or
to turn on/off reverse field, SHfFT-CTRL must now
be used. This feature is designed as an aid when
LiSTing progmm , or making the computer wait un
til you are ready.

Another key with a different function than normal
is the RESTORE key. If you need to break out of a
dead program, or for some reason you wish to re
turn temporarily to 22-column mode, press the
RESTORE key by itself. No STOP key pre s is nec
essary to generate the warm-start. To reenter the VIC
40 from 22-oolumn mode, rype SYS 8841 if the
power-up message is desired. If no message is
needed, and you want the screen colors to remain
the same, type SYS 11768. Either way, you will be
back in the VIC 40. As a rule of thumb, use SYS
8841 if you enter from direct mode, i.e., right from
the keyboard. Use SYS 11768 if you enter VIC 40
from a program. as the VIC 40 Demo does.

VIC 40 contains both of CBM's character sets and
has the special capability to display both on the
same screen at once! To change character sets you
must either do a POKE or a PRlNT. To go to lower
case use POKE 59468,14 or PRINT CHRS (14). To
swirch to upper case/graphic mode type POKE
59468,12 or CHRS (142). The normal way of using
rhe SHIFT and COMMODORE key 10 change cases
does NOT work in VIC 40, so please learn the other
method .

Characters are stored in a 4 x7 matrix inside VIC
40's memory. Two characrers are stored in each
byte, up to a rotal of 128 characters (the normal
number of VIC 20 characters). Reverse-field charac
ters are nor stored, but are generated on the fiy by
simply reversing the bits of a stored character, then
di playing it on the hi-res screen. Hence, 128, not
256, programmable chamcters are at your dispo al.
Remember. if you do design a programmable charac
ter. you will have to change an already exi ling one,
perhaps for a game or special bu iness application.
The reversed field version of your character will also
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those in the magazine. Be prepared to do a lor of 
typing, but try to concentrate as one mistake could 
ruin the entire effort! 

When you are finished entering the VIC 40. type 
the letter 'f at the . : prompt. You will then be asked 
whether you want VIC 40 saved to disk or tape. de
pending on which unit you own. If all goes well , 
when the dust has settled a small. quick-loading. 
complete VIC 40 will be on your disk or tape' 

NOTE!!'!!! 
I f for some reason you cause the ENTRY program 

to crash . or generate an error message on the 
screen. type 

GOTO S(; 

followed by a RETURN. This will put you back into 
the entry program with memory left intact. Don't be 
afraid that anything bad has occurred. just reenter 
thc line that caused the error and continue along 
nonnally. 

After the VIC 40 is SAVEd onto disk or tape, you 
will need information on how to properly use it to 
meet most of your needs. The next section of this 
article is devoted entirely to that purpose and as
sumes you have a working copy of VIC 40 saved al
ready. All ready? Here we go!!!! 

OPERAJ'ION AND USE OF VIC 40 
The VIC 40 is an all-machine language program 

which cannot be loaded and RUN as BASIC pro
grams are. A special loader is needed. and one is 
provided for you in the listing section (marked 
LOADER). It will work with either tape or disk, as 
the VIC 40 does. 

This section is only for tape users ; disk owners. 
skip to the next paragraph. Tape users, take note! 
Make sure that the loader comes before the main 
VIC 40 program. Becau e the tape has to search se
quentially for programs, unlike the disk which can 
go anywhere on a surface. programs must follow in 
the order in which they are going to be run. The 
loader has to go right BEFORE the main VIC 40 
program in order for a proper LOAD to occur. Any 
other sequence will not work! 

After LOADing and RUNning the loader, the main 
VIC 40 program will be found. loaded, and exe
cuted. If all goes well. you should see a display 
screen unlike that which you have seen to date on 
your ole' VIC 20. A power-up message similar to 
the one you receive when the power is turned on 
will be di played, only now in 40-character across 
fonnat. In fact, your VIC will now act like a PET 
in many respects. For one thing, PET screen 
POKES will now work (32768-33767) along with 
PET sound generation (59464, 59466, 59467). Even 
the trusty upperllower case switch (59468) will 
work, allowing any old PET BASIC software to 
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work with relative ease on your expanded VIC! 
Some of you may now say, "1 don't know what 

those PET POKEs are for; therefore I have no use 
for them!" If you are in that group, read on to dis
cover functions which the VIC 40 can perform unre
lated to the PET (but which are still powerful). Old 
CBM/ PET users will, however. respect the versatility 
this gives them! 

GEITING SPECIFIC 
As stated before, VIC 40 operates almost identi

cally to the way the VIC does on power-up, except 
that now everything is in 40 columns. One notice
able difference is the presence of a real control key. 
The CTRL key used to change colors; now it will 
cause an indefinite pause until either SHIFT key gets 
pressed. To use the CTRL key to change colors or 
to turn on/off reverse field, SHIFT-CTRL must now 
be used. This feature is designed as an aid when 
LiSTing programs, or making the computer wait un
til you are ready. 

Another key with a different function than normal 
is the RESTORE key. If you need to break out of a 
dead program, or for some reason you wish to re
turn temporarily to 22-column mode, press the 
RESTORE key by itself. No STOP key press is nec
essary to generate the wann-start. To reenter the VIC 
40 from 22-column mode, type SYS 8841 if the 
power-up message is desired. If no message is 
needed , and you want the screen colors to remain 
the same, type SYS L1768. Either way, you will be 
back in the VIC 40. As a rule of thumb, use SYS 
8841 if you enter from direct mode, i.e., right from 
the keyboard. Use SYS 11768 if you enter VIC 40 
from a program, as the VIC 40 Demo does. 

VIC 40 contains both of CBM's character sets and 
has the special capability to display both on the 
same screen at once! To change character sets you 
must either do a POKE or a PRINT. To go to lower 
case use POKE 59468,14 or PRINT CHRS (14). To 
switch to upper case/graphic mode type POKE 
59468,12 or CHR$ (142). The normal way of using 
the SHIFT and COMMODORE key to change cases 
does NOT work in VIC 40, so please leam the other 
methods. 

Characters are stored in a 4 x 7 matrix inside VIC 
40's memory. Two characters are stored in each 
byte, up to a total of 128 characters (the nonnal 
number of VIC 20 characters). Reverse-field charac
ters are not stored, but are generated on the fly by 
simply reversing the bits of a stored character, then 
displaying it on the hi-res screen. Hence, 128, not 
256, programmable characters are at your disposal . 
Remember, if you do design a programmable charac
ter. you will have to change an already existing one, 
perhaps for a game or special business application. 
The reversed field version of your character will also 
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game within a couple of weeks.
Like a good book. once Mask of
the Still has been completed and
you know the ending. it's liable to
sit on the shelf for quite a while
before you give it another try.

Broderbund SofNme. 17 P-dul
Drive. San Rafael, CA 94903
(phone: 415-479-11iU).

-Bob Guerro

C-64 ASSEMBLER
Hayden Book Company
C-64
Cassette

Hayden's C-64 Assembler
($29.95) is a tutorial which shows
you the basics of assembly lan
guage programming. Complete
with a 225-page book. the pro
gram tape includes an assembler
and a program to tutor you on
converting numbers from one base
to another.

Assembly language is the pro
gramming language closest to the
computer's own tongue. Although
assembly instructions have
mnemonic labels. like BASIC
commands. each instruction has a

stained altars, and enough false
trails to keep you busy for quite a
while.

The story is enhanced bY color
ful comic book graphics and
sparse but effective use of sound.
Being able to hear gunshots. a
snake's hissing, the sweet music of
a flute, or even the grinding of
moving stone slabs adds dimen
sion and realism to the adventure.

Commands are entered through
the keyboard in either complete or
truncated sentences, and multiple
commands such as "ENTER
JEEP, DRJVE WEST, THEN
LEAVE JEEP" can be entered si
multaneously as long as they all
fit on the 37-character command
Iine. The program has an ade
quate vocabulary so you rarely
have to struggle with phrasing in
order to make yourself understood.

In addition to a good working
vocabulary. the program also has
a great sense of humor. Kick
Raoul, for instance, and Raoul
kicks you back. Kick the jeep and
the computer responds with
"Ouch! You really should control
yourself:' At another point the
computer puts you in a potentially
life-threatening situation and, just
as quickly, saves you with "No.
no. just kidding:'

Unfonunately. Mask oj the Sltfl
is not without a couple of faults.
First, some of the animated se
quences take too long. For exam
ple. when you give the command
to DRJVE NORTH you're treated
to ten or fifteen seconds of chang
ing road scenes after the disk has
been accessed. Although this does
add realism to the game at first.
eventually it becomes slightly an
noying. A similar problem occurs
in the maze of tunnels where ev
ery turn you take takes seveml
seconds to complete.

The progmm's only other fault
is that even novice adventurers
shou Id be able to complete the

Adventure-game your way through
graphi£aUy depicted Aztec ruins.

READER SERVICE NO. 201

MASK OF THE SUN
Broderbund Software
Commodore 64
Disk

While examining an ancient
pre-Columbian amulet from cen
tral Mexico. you (a noted ar
chaeologist/adventurer) discover a
tiny companment which. when
opened. releases a pale green gas.
Unfonunately. the gas causes you
to lose consciousness for two days.

The doctors, though mystified.
are able to produce a pill that will
slow you body's rapid degenera
tion. Your renewed research indi
cates, however. that the legendary
Mask of the SUfi may hold the
cure. Pills in hand. you head for
the Aztec ruins of South-Central
Mexico in search of the mask.

Like all good adventure games,
Mask of the SUfi creates a world
within your computer that seems
real enough to demand your ex
ploration. With the aid of Raoul,
your Mexican guide, you must
search ancient Aztec temples and
pyramids for the golden mask.
Along the way you encounter poi
sonous snakes, mysterious stone
idols that spring to life, blood-

Mvel/ture-game your way through 
graphically depicted Aztec roil/s. 
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MASK OF THE SUN 
Braderblllld Software 
Commodore 64 
Disk 

While examining an ancienl 
pre-Columbian amulel from cen
Iral Mexico. you (a nOled ar
chaeologisl/adventurer) discover a 
liny companment which. when 
opened. releases a pale green gas. 
Unfonunalely. Ihe gas causes you 
10 lose consciousness for lWO days. 

The doclors, Ihough mysli fied. 
are able 10 produce a pill thaI will 
slow you body's rapid degenera
lion. Your renewed research indi
cales, however. thaI the legendary 
Mask of the Sun may hold the 
cure. Pills in hand. you head for 
the Aztec ru ins of Soulh-Cenlral 
Mexico in search of the mask. 

Like all good adventure games, 
Mask of the SlIn creales a world 
wilhin your compuler that seems 
real enough 10 demand your ex
ploration. Wilh the aid of Raoul. 
your Mexican guide, you must 
search ancienl AZlec lemples and 
pyramids for the golden mask. 
Along the way you encounter poi
sonous snakes, myslerious stone 
idols thaI spring to life, blood-

stained altars, and enough false 
lrails 10 keep you busy for quile a 
while. 

The slory is enhanced by color
ful comic book graphics and 
sparse bUI effeclive use of sound. 
Being able 10 hear gunshots. a 
snake's hissing, the sweel music of 
a flule. or even the grinding of 
moving slone slabs adds dimen
sion and realism 10 Ihe adventure. 

Commands are enlered through 
Ihe keyboard in eilher complele or 
Iruncared senlences, and multiple 
commands such as "ENTER 
JEEP, DRIVE WEST, THEN 
LEAVE JEEP" can be entered si
multaneously as long as Ihey all 
fil on Ihe 37-characler command 
I ine. The program has an ade
quale vocabulary so you rarely 
have 10 slruggle wilh phrasing in 
order 10 make yourself underslood. 

In add ilion 10 a good working 
vocabulary, Ihe program also has 
a great sense of humor. Kick 
Raoul. for inslllnce, and Raoul 
kicks you back. Kick Ihe jeep and 
Ihe compuler responds wilh 
"Ouch' You really should control 
yourself:' AI another poil1! Ihe 
compuler pUL~ you in a polenlially 
life-Ihrealening ,ilualion and, jusl 
as quickly. saves you with "No. 
no. jusl kidding:' 

Unfonunalely, Mask of the Stili 

is nOI wilhoul a couple of faults. 
Firsl. some of Ihe animated se
quences take 100 long. For exam
ple. when you give the command 
10 DRIVE NORTH you're Irealed 
10 len or ti fteen seconds of chang
ing road scenes after Ihe disk has 
been accessed. Although this does 
add realism 10 Ihe game at firsl. 
eventually il becomes slighlly an
noying. A simi lar problem occurs 
in Ihe maze of lunnels where ev
ery turn you lake lakes sevcral 
seconds to complele. 

The program's on ly olher fault 
is Ihat even novice advenlurers 
shou Id be able 10 complete Ihe 

game within a couple of weeks. 
Like a good book. once Mask of 
the Sun has been compleled and 
you know Ihe ending. it's liable 10 

sil on Ihe shelf for quile a while 
before you give il anolher Iry. 

Broderbund Software. 17 POdul 
Drive. San Rafael, CA 94903 
(phone: 415-479-1170). 

-Bob Guerra 

C-64 ASSEMBLER 
Haydel/ Book Company 
C-64 
Cassette 

Hayden's C-64 Assembler 
($29.95) is a tulorial which shows 
you the basics of assembly lan
guage programming. Complele 
with a 225-page book. Ihe pro
gram lapc includes an assembler 
and a program 10 tulor you on 
converting number> from one base 
10 anolher. 

A"embly language is Ihe pro
gramming language c10SCM to the 
com pUler', own longue. Although 
asscmbly inslruclions have 
mnemonic labels. like BASIC 
commands. each inSlruclion ha, a 

Some BASIC kl/ow/edge required. 
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limited effect on the computer.
like putting a number in a memo
ry location. jumping 10 a specified
memory address, or comparing
two numbers. Your assembly lan
guage program will be more de
t<tiled than a similar BASIC pro
gram but much faster.

C-64 Assembler is labeled "A
complete course for the absolute
beginner:' Let's qualify that a bi!.
By page 4 of the book. you will
be inlroduced to four assembly
language instructions and shown a
simple program. By page 7. you
will add threc new instructions
and a second program. You do
nO! need to know anYlhing about
assembly language. but you'd bet
ter be familiar with BASIC pro
gramming concepls and with your
computer's hardware. Someonc
capable of writing non-trivial

-\'-\'-\'-\'ltfJI.¥¥-\'
BE A SOFTWARE STAR!

Ahoy! is an excellent market
for writers of C-64 and VIC 20
progmms. We respond faster
than mosl other computer maga
zines-usually within onc month.
We pay fasler, loo-immediately
upon acceptance. And you know
how much better we"1I make
your program look than any
other computer magazine.

There's just one catch-your
program must be of exceptional
quality. If you have an outstand
ing utility, game, graphics, mu
sic. or educational program-or
a program of any other varicly
we'd love 10 sec il.

Send your program on disk or
tape accompanied by a printout
and a self·addressed envelope
with sufficient relUrn postage af
fixed. (We will nOI return pro
grams received with insufficient
return postage.) Specify whether
your program is for the 64 or
the VIC. and how much memory

expansion. if any. is required.
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BASIC progmms is probably at
the right level of absolute begin
nerness.

Although this is a full-featured
assembler, il is designed as a
learning tool. not as a produclivi
ty tool for Ihe accomplished as
sembly language programmer. The
assembler itsel f is written in
BASIC, which limits its speed
somewhat. And the book uses a
lUlorial approach; no reference
manual or glossary is provided.

Further, the only way to save or
load an assembly language pro
gram is by using the machine lan
guage monitor ineluded with C-64
Assembler. It allows you to save
your program after specifying
starting and ending addresse'
(memory locations). It also lets
you display Ihe contcnts of a
block of memory on the screen,
directly modify memory a byte at
a time. and move chunks of mem
ory around. As you become ac
complished at assembly language
progmmming. a monitor is an es
sential tool for debugging.

This monitor will also convert
an assembly language progmm
into BASIC data statement,. which
are then appended to the end of
the C-64 Assembler. Writing ma
chine language subroutincs for
your BASIC programs becomes a
snap. although. since C-64 As
,I'embler uscs the cassene burter,
saving data SlatcmCnlti on tape b a
tricky business.

The 6510 CPU has an instruc
tion SCi made up of 56 mnemon
ics. described in detail in Appen
dix 2 of the C-64 Assembler. In
the Sl<lI1dard instruction sel, each
mnemonic is thrce leners- like
1MI' to jump to a specified loca
lion in memory. That mnemonic
is usually f()llowed by an operand.
Ihe memory addres."> or number to
which the mnemonic refers.

C-64 Assembler uses modi lied
mnemonics for its instructions. It

combines Ihe three sl<lI1dard char
acters with one or two additional
chal1lcters that indicate the ad
dressing mode. Dinercnl a>sembl)
in~tnH':lion~ have up to eight ad·
drcssing modes to tell the compu
ter how to lind locations in m"m
ory.
The~e modified mnelllonics may

help a beginner 10 learn assembly
language: thcy cCfwinly furce you
to b<: a\V'drC of the addr"ssing
mode for each instruction. But
they arc not standard. You will
learn 1MPIA as an instruction. If
you mOve to anmher assembler.
you will only have 1MI' to work
with. and you will have to figure
out how to modify the opemnd to
specify addressing mode.

Introducing the most illllX>rtant
instructions lirst. the book covers
new topics only as they are neces·
~ary to describe morc in~truclion~.

Vou will nm find a discussion of
number systems until chapter -l
when mathematical and logical
operators are discussed. This is a
niec apprOilch 1(" thos" of us who
like to jump right in. You'll lind
yourself doing first and under
standing later. C-64 Assembler
takes a radically different ap
proach from other tutorials. most
of which begin with chapter after
chapter di~cussing number ~ystclll~

and hardwdr" architecture.
User involvcmem is virtually

demanded by this approach. The
book expect,,> you to type in Ihe
sample progmms and gives you
exercises (29 in all) to lest your
understanding. Flowcha.", are put
to good use to show how program
instructions move in logical se
quence. Cha'1s that show the aclU
al contents of each register in the
6510 as it runs a hort prognun
are also used as learning aids. At
any time, you may ask for a list
ing of your progmm. Each assem
bly instruction will be displayed
with its machine code counterpart
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limited effect o n the computer. 
like putting a number in a memo· 
ry locatio n, jumping to a specificd 
memory address, or comparing 
two numbers. Your assembly Ian· 
guage program will be mo re de· 
tailed than a similar BASIC pro
gram but much faster. 

C·64 Assembler is labeled "A 
complete course for the absolute 
beginner." Let 's qualify that a bit. 
By page 4 of the book. you will 
be introduced to four assembly 
language instructions and shown a 
simple program . By page 7. you 
will add three new instruc tions 
and a second program. You do 
not need to know anything about 
assembly language, but you'd bet
ter be familiar with BASIC pro
gramming concepts and with your 
computer's hardwdre. Someone 
capable of writing non-trivial 

)(..)(..)(..)(..)(..lJI.lJI.lJI.lJI. 

BE A SOFfWARE STAR! 
Ahoy! is an ex.cellem market 

for writers of C·64 and VIC 20 
programs. We respond faster 
than most other computer maga
zines-usually within onc month . 
We pay faster. loo-immcd ialcly 
upon acceptance. And you know 
how much beller we'll make 
your progmm look than any 
other computer magazine. 

There's just one catch-your 
program must be of exceptional 
quality. I f you have an outstand
ing utility, game. graphics, mu
sic. or educational program-or 
a program of any other va riely
we'd love to sec it. 

Send your program on disk or 
tapc accompanied by a printout 
and a self-addressed envelope 
with sufficient return postage af
fixed. (We will nOI return pro
grams received with insufficient 
return postage.) Specify wheLher 
your program is fo r the 64 or 
Lh e VIC. and how much memory 

ex pansion. if any. is required . 
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BASIC programs is probably at 
the right level of absolute begi n. 
nerness. 

Although this is a full -featured 
assembler. it is des igned as a 
learning tool. not as a producti vi· 
ty tool for the accomplished as· 
sembly language programmer. The 
assembler itself is written in 
BASIC, which limits its speed 
somewhat. And the book uses a 
tutoria l approach; no reference 
manual or glossary is provided. 

Fu rther. the only wlIy to save o r 
load an assembly language pro· 
gram is by using the machine lan
guage monitor included with C-64 
Assemble!: It allows you to save 
your program after spec ifying 
starting and ending addresses 
(memory locations). It also lets 
you display the contents of a 
block of memory on the screen, 
direct ly modify memo ry a byte at 
a time. and move chunks of mem
ory arou nd . As you become ac
complished at assembly language 
programming. a monitor is an es
sential tool for debuggi ng. 

This monito r will also convert 
an as>embly language program 
into BASIC dallt sta temenL~. which 
arc then appended to the end of 
the C-64 AssembleJ: Writing ma
chine language subroutines 1'0 1' 

your BASIC programs becomc, a 
'nap. although. since C-64 As· 
.I·ell/bler usc, the cassette bufic r. 
saving daw statcmCnl"i on tape is a 
tricky bu,incss. 

Thc 65 10 CPU has an instruc
tion set made up of 56 mnemon· 
ic,. de, c ribed in dctail in Appen
dix 2 of the C-64 AssembleJ: In 
the standard instruction set, each 
mnemo nic is three lette rs- like 
JMP to jump to a specified loca
tion in memory. That mnemonic 
is usually followed by an operand. 
the memory address or number to 
which the mnemonic refers. 

C-64 Assembler uses mod ified 
mnemonics for its instruction~. It 

combi nes the threc ,"tndard char· 
aCler~ with one or twu additional 
characte rs that indicat~ the ad
drcss ing mude. Diflcrcnt a~sell1bly 
il1struc tion~ havc up to eight ad
urc",ing mode, to tell t h~ compu
ter how to lind l ocatio l1~ in mcm
ory. 
Thc~e mooificd Illncll1onic~ may 

help a bcginncr to learn ,,,sembly 
language: Ihey certa inly fhn::c you 
to be aware or thc addressing 
mode lo r each in,truction. But 
thcy arc not standard. You will 
lea rn JMPIA '" an in, truetion. If 
you move to another a~sc ll1b l er. 

you wi ll only have J MP to work 
with. and you will have to figure 
o ut how to modify thc operand to 
,pecify addre>sing mude. 

Int roducing the most important 
inMructioll!\ fir~t. the book cover~ 
new topics only u!\ they arc ncce~
~ary to dcscribe more il1!)trucliol1!\. 
You wi ll not find a di"us>ion of 
nLlmber sy, tems until chapter -l 
when mathcmatical and logica l 
opcrator~ arc ui~cu~scd. Thi!\ i~ a 
nice approach I,ll' tho,e of u, who 
li ke to jump right in . You'lI lind 
yourself doing lirst ano ulluer
,tandi ng later. C-64 Assembler 
\(Ikes a radically dil'fCrcnt ap· 
proach from othcr tutoria l,. mo't 
of which begi n with chapter aftc r 
chapter di~cll~si ng number ~ystem~ 

and hardwdre architecture. 
User invo lvement is vi rtua lly 

demanded by this approach. The 
book expect' you to type in the 
sample programs and gives you 
exercises (29 in all) to test your 
understanding. Flowchatls are put 
to good usc to show how program 
instructions move in logical se· 
quence. Charts that show the actu
al contents of each register in the 
6510 as it runs a short program 
are also used as learning a ids. At 
any time, you may ask for a li st· 
ing of YOLl r program. Each assem
bly instruction will be displayed 
with its machine code counterpart 
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and its address in memory.
By chapter 5, you'lI have cover

ed mo;,( of the ba"ic" and will be
ready for label>. A label is a
word thai can be included in your
a~cmbly language program to
mark a subrouline. When you
need Ihal subroutine. just jump to
the label and the assembler will
find the subrout inc.

C-64 Assemb/er also allows you
to u;,t~ macros within your pro
grJm. A macro is a serie, of in
struclions wilh ils own label. Just
like a subroutine-so ",r. The dil~

lerence is thaI when the as!>embler
turns your program into actllal
machine code. il insens the full
macro in each local ion where you
have referred 10 il. Your a,,,em
bled program will be longer. but
it will 11m fa"ler Ihan if you had
used a subrouline that the pro
gram must jump to and retunl
from.

The number of label> and mac
ro, you can UM: i" limiled by the
assembler sO major a,,;cmbly lan
guage projects may be hard 10

complele. BUI Ihe book docs dc
scribe how 10 modify the BASIC
listing of Ihe assembler to allow
more labels and macros.

Chapter 7 shows you how 10

usc machine language subroutine~

thm arc built into both BASIC and
the Kernel. NOl only are Ihose
routines already wrillen for you.
but they are also codcd 10 run as
fast a" po"ible.

Appendix 3 give, a detailed lisl
of the C-6·l's memory localion~

and the funclions each one con
trol;. About 700 different address
es arc listed (Commodore's Pm
grammers Reference Guide lists
only half a, many) and cross-ref
erenced to VIC and PET compu
lers. Noticeably mis ing arc the
addres;es for the VIC. SID. and
CIA chips.

umber systems-binary-coded
decimal and hexidecimal-are de-

scribed in Appendix I. The sec
ond program on Ihe t;,'pe. 64 Bi
nary/BCD/Hex Tutor, comple
ment, this appendix. You can
choo;e 10 display a number in Ihe
various formats. or you can do
exercise; that require you 10 con
vert belween decimal and hexidec
imal. binary. or binary-coded dec
imal.

II' you have the rudiments of
BASIC programming down pat
and would like a good tutorial in
troduction to assembly language
programming. Hayden's C-64 A.I
.I·emb/er may be jusl the Irick.
When you have finished Ihe lutor
ial. you will slill have a 1001 that
is adequate for writing and debug
ging as~mbly language subrou
tines and short progmms.

Hayden Book Company. 50 Es
sex Slreel. Rochelle P.ark, NJ
CJ7662 (phone: 201-843-0550).

-Richard Herrillg

THE CWNE MACHINE
Micro-Ware Disl. Illc.
C-M
Disk

JI' you have read every an icle
you can find on how your 15-+1
drive works and it still does nol
make any sense. TI,e Clone Ma
chine ($49.95) can help. Or if you
worry about not being able to
back up protected software as you
watch your five-year-old head 10

ward Ihe computer with a bowl of
Lucky Charms sloshing in his
hands. TI,e C/olle Machine may
be your answer. Thi software of
fers you several ways to examine
directly the contents of a disk.
make modifications. and attempt
to make backup copies.

When you jusl want to copy a
few files, TI,e Clone Mac/line lets
you hit a single key to select the
ones to copy. With one drive. you
will have to switch di ks for each
file. If you opt to copy a whole
disk. you won't be bothered with

Examille, modify, or, yes, copy disks.
READER SERVICE NO. 203

filenames. TI,e C/olle Machille
will re<ld in every block from the
original disk and write it out to
thc copy. This requires six disk
swaps unless you tell the program
to copy only a range of tracks.

As you begin any copy opera
tion. the program will give you
the option to format (initialize) a
new disk. Before it does anything
destructive (like f0n11al a disk or
ovcrwrite a file) it will ask you to
double check that the correct disk
is in the drive. During any copy
operation. the screen will tell you
exactly what is happening and
how fur along the process is.

AnOlher option. the most edu
cational part of this progmm, lets
you re<ld individual blocks from
the disk and display the contents
on the screen. Data from a block
are shown in a 16 by 16 matrix.
You can choose to have the data
appear in hexidecimal format (00
to FF) or in ASCIl fonnat and
overtype any byte you'd like to
change.

By pre, ing the function keys,
you can have the program show
the next blo<:k. the last block. re-
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and its addre;,s in memory. 
By chapter 5. you'lI have cover

ed mOSI of the ba;,ics and will be 
ready for labels. A label is a 
word that can be included in your 
a~!>cmbly language program to 
mark a subroutine. When you 
need that subroutine. just jump 10 

the label and the assembler will 
find the subroutine. 

C-64 Assembler also a llows you 
to lISC I11acro~ within your pro
gram. A macro i~ a series of in
structions with its own label. JU>l 
like a subroutine- so filr. The dil~ 
lerence is Ihat when the as>embler 
turns your program into actual 
machine code. it inscns Ihe full 
ma<.:ro in each location where YOLI 

have referred to it. Your a,;,em
bled program will be longer. but 
il will run fa;'(er than if you had 
used a subrouti ne that Ihe pro
gram must jump to (and return 
from . 

The number of label;, and mac
ros you can usc is I imiled by the 
as;,embler sO major a;,;,embly lan
guage projects may be hard to 
complele. BUI Ihe book docs de
scribe how to modify the BASIC 
I isting of the assembler to allow 
more labeb and l11acro~ . 

Chapter 7 shows you how to 
u~c machine language subroutine~ 
that arc built illio both BASIC an I 
the Kernel. ot only are thosc 
routines already wrinen for you. 
but they arc also coded to run as 
""I as po"ible. 

Appendix 3 gives a detailed lisl 
of Ihe C-64's memory location, 
and the functions each one con
trol;, . Aboul 700 differelll addre,,
es arc listed (Commodore', Pro
grammers Reference Guide list~ 

on ly half as many) and cross-ref
erenced to VIC and PET compu
ler.,. Noticeably missing arc the 
addresses for the VIC. SID. and 
C IA Chips. 

Number systems- binary-coded 
decimal and hexidecimal- are de-

scribed in Appendix I. The sec
ond program on Ihe tape. 64 Bi
nary/BCD/ Hex Tutor. comple
mellis this appendix. You can 
choose 10 display a number in Ihe 
V'dI'ious formats. or you can do 
exercises that require you to con
ven between decimal and hexidec
imal. binary. or binary-coded dec
imal. 

If you have the rudimcllls of 
BASIC programming down pat 
and would like a good tutorial in
troduction to as~cl11bly language 
programming. Hayden's C-64 As
sembler may be just the Irick . 
When you have finished the IUtor
ial. you will still have a tool that 
is adequate for writing and debug
ging assembly language subrou
tinc:-. and short program~. 

Hayden Book Company. 50 Es
sex Streel. Rochelle Park. NJ 
07662 (phone: 201-843-0550). 

-Richard Herrillg 

THE CLONE MACHINE 
Micro-Ware Dist. Illc. 
C-64 
Disk 

I f you have read every an icle 
you can find on how your 1541 
drive works and it .till does nOi 
make any sense. 711e Clolle Ma
c/lille ($49.95) can help. Or if you 
worry about not being able to 
back up protected software as you 
w'atch your five-year-old head to
ward the computer with a bowl of 
Lucky Charms sloshing in his 
hands. 711e Clolle Machille may 
be your answer. This software of
fers you several ways to examine 
directly the contents of a disk. 
make modifications. and attempt 
to make backup copies. 

When you just want 10 copy a 
few files. 711e Clolle Machine lets 
you hit a single key to select the 
ones to copy. With one drive. you 
will have to switch disks for each 
file. If you opt 10 copy a whole 
disk, you won't be bothered with 

Examille, modify, ar, yes, copy disks. 
READER SERVICE NO. 203 

filenames. 711e Clolle Machille 
will read in every block from the 
original disk and write it out 10 

the copy. This requires six disk 
swaps unless you tell Ihe program 
to copy only a range of trdcks. 

As you begin any copy opera
tion. the progrdm will give you 
the option to format (i nitialize) a 
new disk. Before it docs anything 
destruclive (like fom1at a disk or 
overwri te a file) it will ask you to 
double check that the correct disk 
is in the drive. During any copy 
opemtion. the screen will tell you 
exactly what is happening and 
how far along the process is. 

AnOlher option. the most edu
cational pan of this program, lets 
you read individual blocks from 
the disk and display the contents 
on the screen. Data from a block 
are shown in a 16 by 16 matrix. 
You can choose to have the data 
appear in hexidecimal format (00 
10 FF) or in ASCII fon11al and 
ovenype any byte you'd I ike to 
change. 

By pressing the funclion key,. 
you can have the program show 
the next block. the last block. re-

AHOY! 49 





SIGHT~~~r:tR
We unleash the music in you.

play and even compose your own
musical arrangements.

From learning 'programs to the
songs of your favorite artists ...we've
got it all.

A keyboard that makes
easy-to-play even easier.

An easy way to get started making
music is to begin with our Incredible
Musical Keyboard. It fits over your
computer keyboard and allows easy
note-by-note play. Included with this
optional keyboard is an introductory
music software program and two music

I books. One for
the beginner, the
other for the
more advanced
musician.

So, see your local computer soft
ware dealer for all the exciting Sight &
Sound Music Software. And unleash the
music in you.

Ruder S.I'YI~ No. 205

No one else offers our
exciting animated graphics.
Or the music of the famous

recording artists we offer.
Every Sight & Sound Music Software
program features eye popping graphics
that explode across the screen.

And you can generate your own
colorful graphics. Then, synchronize
them to your own music ... or to
melodies made famous by Michael
Jackson, Lionel Richie, Billy Joel
and others.
A dozen different ways
to have fun withc-----
computer music.
Sight & Sound Music
Software offers music
for everyone's musical
interest. Like the
Kawasaki Synthesizer
that instantly puts a
synthesizer's sound
and flexibility at your
fingertips.

Or, the Kawasaki
Rhythm Rocker that
creates space sounds
and graphics to the pre-recorded
rhythms of electronic sound.

Or, even our Music Processor
that allows you to create, edit, record,

CommodOfll 64 is'' t!8.stl!rf!'d ItMlemllfl( 01 CommO!:tO,e
8U$11\91 Mlichtnn, Inc

Sight & Sound Music
Software can do more than
tum your Commodore 64
into a music synthesizer.

Deep within every Commodore 64
lurks the unexpected. A versatile
music synthesizer. A music video
machine. Even a three-track recorder.
All waiting for you to control. All you
need is Sight & Sound Music Software
to make and record sounds that rival
those of a real synthesizer. Including
brass, strings, piano, guitar, electric
bass, drums, funky c1av, space wah
and other sounds.

It's so easy that anyone
can create and record music.
If you can press a few computer keys,
you have all the skill it takes to create
and play music. They're that music
friendly. Our easy-ta-follow, fully
documented instructions guide you
through every program.

And you can let your imagination
soar. Creating and recording your
own sounds. Your own songs. Your
own music. Using the polyphonic
keyboard. Playing across a full 8
octave range.

With one-finger, you can control
wave form, vibrato, sweep and other
special effects.

Sight & Sound Music 
Software can do more than 
tum your Commodore 64 
into a music synthesizer_ 

Deep within every Commodore 64 
lurks the unexpected. A versatile 
music synthesizer. A music video 
machine. Even a three-track recorder. 
All waiting for you to control. All you 
neec is Sight & Sound Music Software 
to make and record sounds that rival 
those of a real synthesizer. Including 
brass, strings, piano, guitar, electric 
bass, drums, funky clav, space wah 
and other sounds. 

It's so easy that anyone 
can create and record music. 
If you can press a few computer keys, 
you have all the skill it takes to create 
and play music. They're that music 
friendly. Our easy-te-follow, fully 
documented instructions guide you 
through every program, 

And you can let your imagination 
soar. Creating and recording your 
own sounds, Your own songs. Your 
own music. Using the polyphonic 
keyboard. Playing across a full 8-
octave range. 

With one-finger, you can control 
wave form, vibrato, sweep and other 
special effects. 

No one else offers our 
exciting animated graphics. 
Or the music of the famous 

recording artists we offer. 
Every Sight & Sound Music Software 
program features eye popping graphics 
that explode across the screen. 

And you can generate your own 
colorful graphics. Then, synchronize 
them to your own music ... or to 
melodies made famous by Michael 
Jackson, Lionel Richie, Billy Joel 
and others. 
A dozen different ways 
to have fun w~th,---
computer music_ 
Sight & Sound Music 
Software offers music 
for everyone's musical 
interest. Like the 
Kawasaki Synthesizer 
that instantly puts a 
synthesizer's sound 
and flexibility at your 
fingertips, 

Or, the Kawasaki 
Rhythm Rocker that 
creates space sounds 
and graphics to the pre-recorded 
rhythms of electronic sound. 

Or, even our Music Processor 
that allows you to create, edit, record, 

play and even compose your own 
musical arrangements. 

From learning programs to the 
songs of your favorite artists ... we've 
got it all. 

A keyboard that makes 
easy-to-play even easier. 

An easy way to get started making 
music is to begin with our Incredible 
Musical Keyboard. It fits over your 
computer keyboard and allows easy 
note-by-note play. Included with this 
optional keyboard is an introductory 
music software program and two music 

I bocks. One for 
the beginner, the 
other for the 
more advanced 
musician. 

So, see your local computer soft
ware dealer for all the exciting Sight & 
Sound Music Software. And unleash the 
music in you. 

SIGHT~~QWt1Q 

CommodOI e! 64 is'' t!8l~t .. red ttiKIt'mllfl( 01 CommOdo,e 
BUSIIlMS MltchlnM, Inc: 

We unleash the music in you. 
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turn to the disk direclOry. prim
what is on the screen. or sequen
tially show the block>. in a file.
Being able to look at the content;
of a Iile provides valuable inlor
mation if you are trying to trans
ler data between two programs or
10 recover part of a crashed disk.

Another program on 771e Clone
Machine disk shows you the con
tenLs of the disk directory. In scp
anne columns. you see the file
nmne. type. starting track and
block. file ize. and record length
(for relative files). You can print a
copy of this information. change
file name by overtyping Ihem.
delete files. and even create them.

The nOlOrious Bit Allocation
Map (BAM) is also available lor
your inspection. A special display
uses thirty-five columns to repre
sent tracks and twenty rows to
represent blocks in those tracks.
Blocks in use are marked in red;
unallocated blocks are green. sO
you cannot print this screen.

TI,e Clvne Machine's thirty-cight
page manual describes all its lea
lures in detail. Six full pages are
devoted to the ,miolll. type. of er
ror" which may occur and how to
correct them. With all that infor
mation. descriptions of things like
tracks and blocks. the disk lor
malling process. and how the
drive can find a particular piece
of intormation on the disk are all
inadequate.

The instructions ~uggcst using
this program and a monitor disas
sembler to patch programs which
are copy-protected. A beginner
will not find enough inlomlation
to allow him to comprehend the
process. Since the program
prompt. you through each stcp so
carefully. it appears that Micro
W"re is more concerned with thc
copy process than with the educa
tion this program Can offer.

The latcst release of TI,e Clone
Machine has another program,

52 AHOY!

Unguard. which finds and creates
blocks with errors. The instruc
tions say that the program may
not load every time-it doesn·t.
Unguard can search a whole disk
or single track.s and give you a re
pori (on screen. not printed) of
the type of error in each block.
You can allempt to create blocks
wilh errors: the program will Iry
several times. bUI may not be suc
cessful. The supplemental manual.
Ihis one ten pages long. does not
explain what the errors are: il just
tells you how to try to duplicate
them.

Micro-Ware Dist. Inc.. P.O. Box
113. Pompton Plains. J 07444
(phone: 201-838-9027).

-Richard Herril/g

Create, edit, al/d al/imate sprites.
READER SERVICE NO. 204

SPRYTEBYTER
Microtecllllic Solutiol/s, II/C.

C-64
Disk

Sprite editors are a common
graphic utility for the Commodore
64. They are almost indi pensible
for anyone working with sprite

graphics. Among a crowd of com
petitors. Spf)1eb)1er ($34.95) has
several features which make it
stand out. It is a professional level
package. and may be difficult for
beginners.

Spl)1ebyter can create and edit
both monocolor and multicolor
sprites. Its "movie" feature leIS
you see how a series of sprites
will look in animation. A bonus
program. TI,e Game Maker, splic
es sprite data from Spf)ubyter
into your game program with
minimal trouble.

The weakest pari of the package
is the user's manual. In all fair
ness. I received only a prelimi
nary manual. However. I had
trouble finding information in it.
The instructions are unhandily ar
ranged. and are not indexed or
cross-referenced. If you dig hard
enough. most of the infomlation
you need is in the documentation.
I would have liked more explana
tion on some functions, especially
on using color with the mullicolor
prites.
The basic menu of the editor is

the monocolor draw menu. You
can draw horizontal. vertical. and
two kinds of diagonal line
Ihrough the cursor position. Indi
vidual points on the 24 x 21
drawing grid can be turned on or
off with the space bar. You con
trol the cursor with either the cur
sor-control keys or a joystick. You
can al. a use the joystick fire but
ton to draw.

As you build the sprite, your
design is echoed four ways in the
upper right comer. You see the
sprite nonnally. and as it would
look expanded horizontally, veni
cally. or in both direction. One
menu option pUIS the whole sprite
in reverse video.

Separate menus are provided for
shifting and rotating. You can spe
cify how many spaces to shift the
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turn to the disk directory. print 
what is on the screen. or sequen
tially show the blocks in a file . 
Being able to look at the contents 
of a file provides valuable infor
mation if you arc trying to trdns
ler data between two programs or 
to recover part of a crashed disk. 

Another program on 77,e Clone 
Machine disk show, you the con
tents of the disk directory. In sep
arate columns. you ,ee the file 
name. type. staJ1ing track and 
block. Iile size. and record length 
(for relative files). You can print a 
copy of this informat ion. change 
lile names by overtyping them. 
delete files. and even create them. 

The notorious Bit Allocation 
Map (BAM) is also available for 
your inspection . A special display 
u,es thirty-five columns to repre
sent tracks and twenty rows to 
represent blocks in those tracks. 
Block> in use arc marked in red: 
unallocated blocks arc green. sO 
you cannot print this screen. 

77,e Clone Machine's thirty-eight 
page manual describes all its lea
tures in detail. Six full pages are 
devoted to the various types of er
rors which may occur and how to 
correct them . With all that infor
mation. descriptions of things like 
tracks and block>. the disk for
matting process. and how the 
drive can find a particular piece 
of information on the disk are all 
inadequate. 

The instructions suggest using 
this program and a monitor disas
sembler to patch programs which 
arc copy-protected. A beginner 
will not find enough information 
to allow him to comprehend the 
process. Since the program 
prompts you through each step so 
carefully. it appears that Micro
Ware is more concerned with the 
copy process than with the educa
tion thi, program can offer. 

The latest release of 77,e Clvne 
Machine has another program. 

52 AHOY! 

Unguard. which finds and creates 
blocks with errors. The instruc
tions say that the program may 
not load every time-it docsn·t. 
Unguard can search a whole disk 
or single track> and give you a re
pon (on screen . not printed) of 
the type of error in each block. 
You can attempt to create blocks 
with errors : the program will try 
several times. but may not be suc
ce>sful. The supplemental manual. 
thi" one ten pages long. docs not 
explain what the errors are: it just 
tells you how to try to dupl icatc 
thcm . 

Micro-Ware Dist. Inc .. P.O. Box 
113. Pompton Plains. NJ 07444 
(phone: 201-838-9027). 

-Richard Herring 

Create, edit, and animate sprites. 
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SPRYTEBYTER 
Microtechnic Solutions, Inc. 
C-64 
Disk 

Sprite editors are a common 
graphic utility for the Commodore 
64. They are almost indispensible 
for anyone working with spri te 

graphics. Among a crowd of com
petitors. Spl}'lebyler ($34.95) has 
several reatures which make it 
stand out. It is a proressional level 
package. and may be difficult for 
beginners. 

Spl)1ebyler can create and edit 
both monocolor and multicolor 
sprites. Its "movie" feature lets 
you sec how a series of sprites 
will look in animation. A bonus 
program. 77,e Gallle Maker, splic
es sprite data from Spry/eby/er 
into your game program with 
minimal trouble. 

The weakest part of the package 
is the user's manual. In all fair
ness. I received only a prelimi
nary manual. However. I had 
trouble finding information in it. 
The instructions are unhandily ar
ranged. and are not indexed or 
cross-referenced. I f you dig hard 
enough. most of the inrormation 
you need is in the documentation. 
I would have liked more explana
tion on some functions. especially 
on using color with the multicolor 
sprites. 

The basic menu of the editor is 
the monocolor dmw menu . You 
can draw horizontal, venical. and 
two kinds of diagonal lines 
through the cursor position. Indi
vidual points on the 24 x 21 
drawing grid can be turned on or 
off with the space bar. You con
trol the cursor with either the cur
sor-comrol keys or a joystick. You 
can also use the joystick fire but
ton to draw. 

As you build the sprite, your 
design is echoed four ways in the 
upper right corner. You see the 
sprite normally. and as it would 
look expanded horizontally. verti
cally. or in both directions. One 
menu option puts the whole sprite 
in reverse video. 

Separate menus arc provided ror 
shifting and rotating. You C~1I1 'pe
cify how many spaces to shift the 
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REA
& PRINT
FOR THE C-64 AND VIC 20

Iff Is dedicated Commodore users, we are
well aware that with regard to the disk
drive, the term BAM is not indicative of
violent destruction. A careful reading of

the V/C-/541 Single Drive Floppy Disk User's Man
ual informs us that the Block Availability Map
(BAM) is how the 1541 keeps track of which blocks
on the disk are in use. It also tells us of the impor
tance of the BAM and the need to keep it updated.
It even describes the DOS commands (BLOCK
ALLOCATE, BLOCK-FREE) which allow u to
manipulate' the BAM.

When it comes to a specific explanation of how
the BAM is actually written, the manual is some
what skimpy. The only detail in this regard is found
in the table on the bottom of page 55. This tells us
that the BAM is a "bit map of available blocks"
stored in bytes 4 to 143 of track 18, sector 0 on the
disk. This is actually the 5th to the 144th byte of
this block. (R~member that we like to start counting
at zero with computers.) Some brief footnotes with
the table reveal that if a bit is set to one, the block
is available and if the bit i set to zero. the block is
not available. We are also told that "each bit repre
sents one block," a most profOund revelation.

By Morton A. Kevelson
Fortunately, we are not left with loose ends. A

program is provided on the Test Demo disk, which
is included with the disk drive, fur displaying the
BAM. If we ju t take the time we can decipher the
code and find out what it i all about. Somehow,
with the exception of the most rabidly curious
among us, we just never seem to take the time. Be
sides, the program does seem to work-as long as
we are content to live with only half of the BAM
displayed at one time. This allows the display 10 fit
on the VIC 20 screen. Besides, we are not really
concerned that the display remains visible for only a
few seconds. Right?

Well, here is the inside story of what the BAM is
aU about. We have even provided our own BAM dis
play program which puts the entire BAM on the
screen of the Commodore 64. The output can also
be directed to a printer for extended study.

The BAM occupies 140 bytes of track 18, sector 0,
on a Commodore-formatted floppy disk. The map is
actually broken up into 35 groups of four bytes.
Each group represents a track on the disk. The first
group of four bytes corresponds to track one. The
first byte of each group is a count of the remaining

Continued all page 95
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I i II s dedicated Commodore use~, we are 
well aware that with regard to the disk 
drive, the term BAM is not indicative of 
violent destruction. A careful reading of 

the VIC-1541 Single Drive Floppy Disk User's Mall
ual informs us that the Block Availability Map 
(BAM) is how the 1541 keeps track of which blocks 
on the disk are in use. It also tells us of the impor
tance of the BAM and the need to keep it updated. 
It even describes the DOS commands (BLOCK
ALLOCATE, BLOCK-FREE) which allow us to 
manipulate · the BAM. 

When it comes to a specific explanation of how 
the BAM is actually written. the manual is some
what skimpy. The only detail in this regard is found 
in the table on the bottom of page 55. This tells us 
that the BAM is a "bit map of available blocks" 
stored in bytes 4 to 143 of track 18. sector 0 on the 
disk. This is actually the 5th to the l44th byte of 
this block. (R!!member that we like to stan counting 
at zero with compute~.) Some brief footnotes with 
the table reveal that if a bit is set to one, the block 
is available and if the bit is set to zero. the block is 
not available. We are also told that "each bit repre
sents one block." a most proround revelation. 

By Mortoll A. Kevelsoll 
Fonunately, we are not left with loose ends. A 

program is provided on the Test Demo disk, which 
is included with the disk drive, for displaying the 
BAM . If we just take the time we can decipher the 
code and find out what it is all about. Somehow, 
with the exception of the most rabidly curious 
among us, we just never seem 10 take the time. Be
sides. the program does seem to work-as long as 
we are content to live with only half of the BAM 
displayed at one time. This allows the display to fit 
on the VIC 20 screen. Besides, we are not really 
concerned that the display remains visible for only a 
few seconds. Right? 

Well, here is the inside story of what the BAM is 
all about. We have even provided our own BAM dis
play program which puts the entire BAM on the 
screen of the Commodore 64. The output can also 
be directed to a printer for extended study. 

The BAM occupies 140 bytes of track 18. sector O. 
on a Commodore-fomlatted floppy disk. The map is 
actually broken up into 35 groups of four bytes. 
Each group represents a track on the disk. The fi~t 
group of four bytes corresponds to track one. The 
tim byte of each group is a count of the remaining 
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TABLE 1
ROOM DlRECfIO

The number after each direction letter tells what
room you will end up in (or which illegal-movement
message will be displayed) if you command the pro
gram to go in that direction.

which is 13, the Dungeon. If the player is in the
Kitchen and commands east, direction 3, he will end
up in room number 9. the Great Hall. for 9 is the
value of RD(5,3). (The complete Room Direction Ta
ble is contained in Table I. Rooms 50 and above are
not really rooms at all, they are merely illegal-move
ment messages that are displayed when the player
tries to go in a direction that isn't allowed.)

t2-Stables
N-SO
S-SO
E-O
W-5O
U-~

0-55
I-SO
0-0

9-CrCIU Hall
N-O
S-5O
E=SO
w-s
U-IO
0-13
1""5
0-0

8-0n lhe Wulls

N-'
S-IO
E-IO
w-7
U-S7
I)-51
1_7
0-50

7-GaIChuUM'
-56

s-6
E-S
W-8
u-s
0-0
J-O
0-56

lo-ClIunl's Chambu
N-S
SaSS
E"S5
w-S
U-II0-.
I-SO
O-S

II-To\\cr LookoulN-,.
So,.E-,.
w_~

U-57
OoJO
I-SO
a-so

COl/til/lied 01/ page 90

AHOY! 57

4-Grm·e South or Castle
N-SI
S-5J
E-54
w_:!
U-51
O-S
I-53
a-so

I-C~1Ie Main Gatt'
N-52
S-.B
E-3w_,
U-SI
D-SO
1-5J
a-so

2-Meadow "bl or Cll'.11c
N., I
S-4
E-SI
W-S2
U ""'~i1

D-SO
/"'-51
a-so
3-I...cdge ..::as, of Casll~

N-Is·,.
E-~

W-SI
U-SI
0"'51
I-51
a-so

6-Courtf·trd

N-'S-S
E-9
W-Il
13=7
O-S,-.
0-7

5-Kilchcn
:":"-6
S-4E-.
w-O
U-SO
0-\31-.
0-0

And, being stout of hean and, perhaps. a little
greedy for reward, you agree to help. You step
through the trees and see the castle and-

From then on, you are guided by the voice of the
firefly, telling you where you are and what it sees
around you. You go to the main gate of the castle,
knock on it-but no one answers. There isn't a
sound from the castle. How will you get in? Once
in ide, how will you find the hidden treasure room
where the Emerald Elephant of Cipangu is waiting?
And if you get into the treasure room, how in the
world will you ever get back out?

The game is listed staning on page . Like all
text adventure games, it's long-but it's fairly easy
typing, since most of the program consists of words
that are to be PRI Ted on the screen. If you only
want to play the game, you can go ahead and type it
in-all the instructions are included in the game it
self. If you're ever in doubt, just type H or ? for a
list of commands.

But if you also want to understand exactly what's
going on in the programming, read on ...

REVIEW OF LAST MONTH'S TABLES
In last month's column, we created the shell of

this game by setting up several tables. A table, you'lI
remember, is an ordered list. For instance, the Room
Name Thble lists 14 rooms in this order: CASTLE
MAlN GATE, MEADOW WEST OF CASTLE,
LEDGE EAST OF CASTLE, GROVE SOUTH OF
CASTLE. KlTCHEN, COURTYARD, GATE
HOUSE, ON THE WALLS, GREAT HALL,
COU T'S CHAMBER, TOWER LOOKOUT, STA
BLES. DUNGEON, and TREASURE ROOM. The
order is as imponant as the names. Because it is
first. CASTLE MAIN GATE is room I; TREA
SURE ROOM is room 14. By putting these names
in the array RN$(n), we can PRlNT the name of
any room-room 8, for instance, with this simple
command: PRlNT R $(8).

The Command Table allows eight different direc
tions of movement: ORTH. SOUTH. EAST.
WEST. UP, DOWN, [ and OUT, in that order.
There are also other commands: BACK. TAKE,
LEAVE. PEER. Gar? QUIT. HELP, and ? Each
command is invoked by pressing the key for the first
leiter of the command: N,S.E.W.U.D,1.0,B,T,L.p,G.Q.
H,? Any other keystroke will cause the word
WHAT' to be displayed.

The most vital table is the Room Direction Thble.
in the array RD(II,II). There are founeen rooms and
eight possible directions of movement. The present
room number, the one the player is in at the mo
ment. is contained in the variable PR: the direction
of movement that the player has commanded is con
tained in the variable CM. If the player is in room
5, the Kitchen, and commands direction 6, which is
dOWII, he will end up in room number RD(5.6),

And, being stout of heart and , perhaps, a little 
greedy for reward, you agree to help. You step 
through the trees and see the castle and-

From then on, you are guided by the voice of the 
firefly, telling you where you are and what it sees 
around you. You go to the main gate of the castle, 
knock on it-but no one answers. There isn't a 
sound from the castle, How will you get in? Once 
inside, how will you find the hidden treasure room 
where the Emerald Elephant of Cipangu is waiting? 
And if you get into the treasure room, how in the 
world wi ll you ever get back out? 

The game is listed starting on page . Like all 
text adventure games, it's long-but it 's fairly easy 
typing, since most of the program consists of words 
that are to be PRlNTed on the screen , If you only 
want to play the game, you can go ahead and type it 
in-all the instructions are included in the game it
self. If you're ever in doubt, just type H or ? for a 
list of commands. 

But if you also want to understand exactly what 's 
going on in the programming, read on . .. 

REVIEW OF LAST MONTH'S 1ABLES 
In last month's colunm, we created the shell of 

this game by setting up several tables. A table, you'll 
remember, is an ordered I ist. For instance, the Room 
Name Table lists 14 rooms in this order: CASTLE 
MAIN GATE, MEADOW WEST OF CASTLE, 
LEDGE EAST OF CASTLE, GROVE SOUTH OF 
CASTLE, KJTCHEN, COURTYARD, GATE
HOUSE, ON THE WALLS, GREAT HALL, 
COUNT'S CHAMBER, TOWER LOOKOUT. STA
BLES, DUNGEON, and TREASURE ROOM . The 
order is as important as the names. Because it is 
first, CASTLE MAIN GATE is room I; TREA
SURE ROOM is room 14. By putting these names 
in the array RN$(II) , we can PRlNT the name of 
any room- room 8, for instance, with this simple 
command: PRlNT RN$(8). 

The Command Table allows eight different direc
tions of movement: NORTH, SOUTH, EAST, 
WEST, UP, DOWN, IN and OUT, in that order. 
There are also other commands: BACK , TAKE, 
LEAVE, PEER, Gar?, QUIT. HELP, and ? Each 
command is invoked by pressing the key for the first 
letter of the command: N,S,EW,U,D,I,O,B,T.L.P,G,Q, 
H,? Any other keystroke will cause the word 
WHAT? to be displayed. 

The most vital table is the Room Direction Table, 
in the array RD(II ,II). There are founeen rooms and 
eight possible directions of movement. The present 
room number, the onc the player is in at the mo
ment. is contained in the variable PR: the direction 
of movement that the player has commanded is con
tained in the variable CM . If the player is in room 
5, the Kitchen, and commands direction 6, which is 
dOIl'II, he will end up in room number RD(5,6), 

which is 13, the Dungeon. If the player is in the 
Kitchen and commands east , direction 3, he will end 
up in room number 9, the Great Hall, for 9 is the 
value of RD(5,3) . (The complete Room Direction Ta
ble is contained in Table I. Rooms 50 and above are 
not really rooms at all , they are merely illegal-move
ment messages that are displayed when the player 
tries to go in a direction that isn't allowed. ) 

TABLE J 
ROOM DIRECTION 

The number after each direction letter tells what 
room you will end up in (or which illegal-movement 
message will be displayed) if you command the pro
gram to go in that direction. 

I-Caslle Main Gate 
N - 52 
S-.B 
E-. ] 
W- 2 
U - 51 
O- SO 
1 .. .53 
O- SO 

2-~lcudo" \\'l'Sl of Castle 
N- I 
5 - 4 
E- St 
W- S2 
U - 51 
1) - SO 
1= 51 
O- SO 

3-Lcd~c East of Castle 
N- I 

5-'" 
E- 54 
W - 51 
U - 51 
0 '* 51 
I - 51 
O- SO 

4-Grme South or Castle 
N - SI 5-,.. 
E- 54 
W- 2 
U - 51 

0-' 
I - 53 
0 - 50 

S- Kitchcli 
N- 6 
5-" 
E- 9 
W- 6 
U- SO 
D- IJ 
1- 9 
0 - 6 

6-CourtYlird 
N- 7 
5-' 
E- 9 
W - 12 

U-' 0-' 
1- 9 
0-' 

7-GalcholbC 
N - 56 
S - 6 
E- S 
w- S 
U - 8 
0 - 6 
1- 6 
O - S6 

8- 011 Ihe Wall~ 

N-' S- M> 
E- IO w_, 
U -~1 

0 - 51 

1-' 
O -~ 

9- Grc:11 Hall N-. 
5 - SO 
E- SO 
\1/ ., 5 
U- M> 
O· IJ 
1- 5 
0 - 6 

IO-Counl's Chamber 
N- 8 
5 - 55 
E- 55 
w- S 
U- II 
0 - 9 
I - SO 
0 - 8 

II-lower Lookout N-,.. 5-,.. 
E-'" 
W- 54 
U - 57 
0 - 10 
I- SO 
O- SO 

12-Stables 
N- SO 
S - SO 
Ea . 
W- SO 
U- 5O 
D- 55 
I- SO 
0 - 6 

COlllilllled 011 page 90 
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What ifyou~ sitting in front 01your Commodore 64 ~ proQramming your own PttfdJl Harry"1Idwn~' It
can happen with i!I: &Ide help from the aeatorolPttfall Harry: Devid Crane.Just writ£ your nome and address
on II piece arpapet', tZlpe 2SC 10 II for postage and handling and mail to: The ActMsion (-64 Cub. P.O. Box 7287.
Mountain View. CA 94039.We'D send you David's Booklet, "Programming PitfaD Harry:' II includes a writte.n
program thai he.Jps you create. your own adventure.. Go for II.

You strap on your helicopter prop·pack. check
your laser helmet and dynamite.There's no
predicting what you'll have to go through to
got to the trapped miners. Blocked shafts.
molten lava.animals. insects.who knows what
ties below. But you'll go.you're in chaIge of
the Helicopter Emergency Rescue Operation.
The miners have only one
chance.You.The opening
shaft is cleared now, it's
time to go. Designed by
John Van Ryzin.

You have heard the elder speak ofone cenlra!
source and a maze ofunconnected grey paths.
As you connect each grey path to the central
source,what was grey becomes the green of
life.When an are connected. then you have
achieved "Zenji:' But beware the IJames and
sparl<s ofdistraction that mOve along the paths.
You must go beyond sual·
egy, speed, logic.Trust
your intuition.The andent
puzzle awaits. Designed
by Matthew Hubbard,

"","!besun behind as you loweryourself
dawn Inlo the unexplored caverns beneath
the PeruvianjungJe. Deeper and deeper you go.
Past Amazon frogs,condotS,and attacl<ing
bats.Across eel-infested underground rivetS.
From caw.m to cavern, level to level. Swim·
ming, running,dodging, stumbling, you search
for the gold. the Raj dia
mond and the thing you
really treasure ... adven*
ture. Head for it. Designed
by David Crane.

You leave tbe sun behind as you loweryourse1f 
down into the unexplored caverns beneath 
the Peruvian jungle. Deeper and deeper you go. 
Past Amazon frogs, condors, and attacking 
bats. Across eeHnfested underground rivers. 
From cavern to cavern, level to level. Swim
ming, running, dodging, stumbling, you search 
for the gold, the Raj dia
mond and the thing you 
really treasure ... adven
ture. Head fo r it. Designed 
by David Crane. 

You have heard the elder speak of one central 
source and a maze of unconnected grey paths, 
As you connect each grey path to the central 
source, what was grey becomes the green of 
life.When all are connected. then you have 
achieved ··Zenji:' But beware the flames and 
sparks of distraction that mOve 
You must go 
egy, speed, logic. Trust 
your intuition.The andent 
puzzle awaits. Designed 
by Matthew Hubbard. 

You strap on your helicopter prop-pack, check 
your laser helmet and dynamite.There's no 
preclictingwhat you'D have to go through to 
get to the trapped miners. Blocked shafts, 
molten lava.animals. insects. who knows what 
Des below. But you'U go, you're in charge of 
the Helicopter Emergency Rescue Operation. 
The miners have only one 
chance.You.The opening 
shaft is cleared now. it 's 
time to go. Designed by 
John Van Ryzin , 

What if you were sitting in fronl oiyour Commodo~ 64'" pfOinlmming your own PUfaU Hany"lKIventure" II 
can happen with a little heJp &om the creatorolPttfaII Harry: David Crane_Just write your nalT'l2 and address 
on a piece or paper, tape 25C to it for postage and handling and mail to: The ActMsion C -64 Cub, PO_Box 7287, 
Mountain View, CA 94039. We·O send you Davicfs Booklet. "Programming PitfaO Harry" It includes a WTltten 
program thai helps you create your 0\NIl adventure. Go for il 



Commod<n 64~ is a trademark ofCommodore Electronics, Ltd. C 1984.Activlslon.lnc.
R••der $enllce No. 221

You made d The OIymplcsVou hear Janguages
you'"" never heard. And the universal roar
ofthe crowd.You wiD ron. HurI.Vault.Jurnp.
Ten events One chance.You wiD push yourself
this lime Further than ever. Harder than ever.
But then ...50 wiD everyone.The competition
increases. now two can compete at the same
time.The: cra.Yd quiets.
The starting gun sounds.
A blur ofadrena1in.
leI the games begin.
Designed by David Crane.

aMSiOM.
We put you in the game.

You can almosl hear the quiet.And d's your
job10 keep it thalway.A loy lactoryal mldnight.
Did you hear something? Guess nol.Wrong!
Suddenly baBoon va1ves open. conveyor bells
mOIl< and a whole lactory full ofloys goes
wild. Even the robol. their Ialesl dewlopmenl.
is on the 100se and after you. Capture the
nmaway toys. Restore
order. Restore peace.
Restore: quiet. Do some
thing! Hurry! Designed
by Marl< TurmeD.

As you swl up you see the webbed forcefield
surrounding your planet. Holding itTrapped
with no escape. No hope. Excepl you, The
Beamrider.The freedom ofmiDions depends
on you.Alone you speed along the. grid of
beams that sbangle: your planet.You must de
stroy the grid seelor by seelorVour skills and
your reflexes alone wiD
determine: the future: of
your people.Take their
fUture in your hands.
Designed by Dave Rolfe.

As you swt up you see the webbed forcefield 
surrounding your planel Holding itTrapped 
with no escape. No hope. Except YOU: The 
Beamrider.The freedom of millions depends 
on you. Atone you speed along the grid of 
beams that strangle your planet.You must de
stroy the grid sector by sector.Your skills and 
your reflexes atone will 
determine the future of 
your people.Take their 
fUture in your hands. 
Designed by Dave Rolfe. 

You can almost hear the quiet.And it's your 
job to keep It thatway.A toy factory at midnight. 
Did you hear something? Guess not.Wrong! 
Suddenly balloon valves open. conveyor bells 
move and a whole factory full of toys goes 
wild. Even the robot. their latest development. 
is on the loose and after you. Capture the 
runaway toys. Restore 
order. Restore peace. 
Restore quiet. Do some· 
thingl Hurryl Designed 
by Mark Turmell. 

Commodtm 64 ~ is D trade.rruux of Commodore Bectronks, Ltd C 1984, ActiVislon. lnc 
R •• der s.ntlce No, 221 

You made it The OlympicsVou hear languages 
you've never heard. And the universal roar 
of the crowd You will run. HurI.Vault.Jump. 
Ten events. One chance.You will push yourself 
this time. Further than ever. Harder than ever. 
But lhen ., .so wiU everyone.The competition 
increases, now two can compete at the same 
time.The crO'NCl quiets. 
The starting gun sounds. 
A blur ofadre.nalin. 
Let the games begin. 
Designed by David Crane. 

BMSiOM. 
We put you in the game. 



Cowboy, from quick-on-the-draw Wayne Schmidt and Peripheral Vision.
READER SERVICE NO. 222

»

COlllinued from page 44
the offset was to reboot the entire
program.

COWRAND
PERIPHERAL VISION

Peripheral Vision, as a multicol
or package, allows for up to four
colors in each character cell. An
onscreen color menu in both nor
mal and zoom modes assisted in
the color selection process. We
did find several restrictions in the
way Peripheral Vision handled
color.

Most obvious was the dernult
selection of white as a background
color with no option for change.
To an extent, this would be a lim
itation of the light pen as an input
device. A bright screen does make
it easy to sense position. We did
feel that this limitation could have
been easily overcome by allowing
for a global change of background
color after completion of the im-

60 AHOY!

age. After all, the background
color is controled by only a single
byte. While we are on the topic,
the dark colors, in particular red
and black, desensitize light pen
operation. On several occasions
we felt the need for a global color
swap to allow better light pen op
eration.

Less obvious, but perhaps more
significant, was the restriction on
color combinations within a char
acter cell. The color menu is div
ided up into three groups of five
colors (the sixteenth color is the
white background). Colors from
the same group could not be
mixed in a common character cell.
Apparently each color group is
assigned to one of the three nyb
bles which control multicolor
mode in the Commodore 64.
These are the two nybbles of each
byte in screen memory and the
single nybble of color memory.
We felt that the color grouping re-

stricted artistic expression espe
cially with regard to subtle shade
combinations. This was not a fatal
limitation as can be seen from
Wayne Schmidt's rendition of
Cowboy with this program.

ZOOM MODE
The zoom mode was well done,

although it did lack a simultane
ous actual size image of the
zoomed area. The cursor keys
scrolled the zoom window to any
point on the screen image. One
aspect of the zoom mode was
rather irritating. It allowed for the
apparent use of colors in adjacent
pixels which were normally for
bidden by the program's color
grouping. However, on exiting
zoom mode, the colors would un
predictably revert to their prede
fined limitations. An onscreen
grid, which defines the character
cell positions in zoom mode,
would be a big help.

GEOMETRICS
Peripheral Vision provides a

complete set of geometrics, in
cluding circles, rectangles, lines
(singly and end-to-end) and trian
gles. Circles were of the single
axis round variety. Rectangles
were set by independently locating
the diagonal ends. Triangles re
quired. three points, of course.
The menu provides for an abort
of any operation before comple
tion. A countdown of the remain
ing steps is maintained as well.

TEXTURES
The texture rncility with Periph

eral Vision was the best we have
seen. Thirty-five predefined tex
tures are included with the pro
gram. The user can define any
number of additional textures
which are stored on the disk in
groups of six. Each pattern may
contain two colors besides the
background. These colors are the
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Schmidt and Peripheral Vision. 
READER SERVICE NO. 222 

Cominued from page 44 
the offset was to reboot the entire 
program. 

COWRAND 
PERIPHERAL VISION 

Peripheral Vision, as a multicol
or package, allows for up to four 
colors in each character cell. An 
onscreen color menu in both nor· 
mal and zoom modes assisted in 
the color selection process. We 
did find several restrictions in the 
way Peripheral Vision handled 
color. 

Most obvious was the delimit 
selection of white as a background 
color with no option for change. 
To an extent, this would be a lim
itation of the light pen as an input 
device. A bright screen does make 
it easy to sense position. We did 
feel that this limitation could have 
been easily overcome by allowing 
for a global change of background 
color after completion of the im-

60 AHOY! 

age. After all, the background 
color is controled by only a single 
byte. While we are on the topic, 
the dark colors, in particular red 
and black, desensitize light pen 
operation. On several occasions 
we felt the need for a global color 
swap to allow better light pen op
eration. 

Less obvious, but perhaps more 
significant, was the restriction on 
color combinations within a char
acter cell. The color menu is div
ided up into three groups of five 
colors (the sixteenth color is the 
white background). Colors from 
the same group could not be 
mixed in a common character cell. 
Apparently each color group is 
assigned to one of the three nyb
bles which control multicolor 
mode in the Commodore 64. 
These are the two nybbles of each 
byte in screen memory and the 
single nybble of color memory. 
We felt that the color grouping re-

stricted artistic expression espe-
cially with regard to subtle shade 
combinations. This was not a fatal 
limitation as can be seen from 
Wayne Schmidt'S rendition of 
Cowboy with this program. 

ZOOM MODE 
The zoom mode was well done, 

although it did lack a simultane-
ous actual size image of the 
zoomed area. The cursor keys 
scrolled the zoom window to any 
point on the screen image. One 
aspect of the zoom mode was 
rather irritating. It allowed for the 
apparent use of colors in adjacent 
pixels which were normally for-
bidden by the program's color 
grouping. However, on exiting 
zoom mode, the colors would un-
predictably revert to their prede-
fined limitations. An onscreen 
grid , which defines the character 
cell positions in zoom mode, 
would be a big help. 

GEOMETRICS 
Peripheral Vision provides a 

complete set of geometries, in-
cluding circles, rectangles, lines 
(singly and end-to-end) and trian-
gles. Circles were of the single 
axis round variety. Rectangles 
were set by independently locating 
the diagonal ends. Triangles re-
quired. three points, of course. 
The menu provides for an abort 
of any operation before com ple-
lion. A countdown of the remain-
ing teps is maintained as well. 

TEXTURES 
The texture facility with Periph-

eral Vision was the best we have 
seen. Thirty-five predefined tex-
tures are included with the pro-
gram. The user can define any 
number of additional textures 
which are stored on the disk in 
groups of six . Each pattern may 
contain two colors besides the 
background. These colors are the 
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working color and a menu select
able second color. The colors are
selected at the time the texture is
used. Textures may be defined
only at the very start of the ses
sion as a part of the program ini
tialization sequence. There is no
way to return to texture definition
once the program load is com
plete.

FILL MODE
The fill mode worked in either

solid colors or with any of the
textures. However. a continuous
boundary, in a single color. is re
quired for the fill to operate. As a
result, the fill operation tended to
be erratic at times. Combining fill
mode with the Iines feature al
lowed for the fastest generation of
patchwork quilt patterns we have
ever seen.

MISCELLANEOUS
FEATURES

A selection of five brush
widths. ranging from a single pix
el to a broad sweep, are available.
A five step "focus" or averaging
option allows for manual jitter
when working with the Iight pen.
We found that a focus selling of
three gave a reasonable compro
mise between speed and accuracy.
The number four etting was quite
accurate but a trifle slow. The
four-quadrant, kaleidoscope, mir
ror feature was fun to work with.
We did miss a pure horizontal or
vertical mirror.

TEXT MODE
Text may be enlered at any

poinl on the display. Character
seleclion is sequentially performed
with the light pen. This could re
sult in long selection delays while
cycling through the character set.
Only double sire characters are
available from the upper case
graphics Commodore character set.
Precise placement of characters

was at times difficult. An automa
tic character positioning routine,
as with DOODLE!, would have
been a big help. The white char
acter background obliterated un
derlying colors.

MOVE AND COPY
MODES

Peripheral Vision provides three
distinct copy modes. The first
traces a single pixel outline and
relocates it. The second mode is
similar, but leaves the original in
tact allowing multiple copies. The
third is a solid block copy of a
filled area leaving the original in
place and permitting multiple cOJr
ies. The first mode was nice to
have around. It allowed for the
creation of a shape outline and
subsequent fill with one of the
textures, followed by removal of
the outline. The result leaves a
well-defined, borderless texture
area. The shape to receive this
treatment should be fairly well
isolated to allow the pixel grab to
function properly.

PRINTER OPTION
Peripheral Vision was the only

program to include a multicolor
screen dump as part of the pack
age. We were so enthused by this
feature thaI we spent some time
converting image files from the
other programs for printout by
Peripheral Vision. This met with
limited success. The main limita
tion seemed to be the built-in col
or limitations of the main pro
gram. The program always as
umes a background color of

white and certain allowable color
combinations within a character
cell. The printer routines were aJr
parently written with these restric
tions in mind. Images which sub
stantially violated these rules were
not properly translated by the
printer routine.

The printer mode worked very

well with the Commodore 1525
printer. Individual pixels were
printed in a three horizontal by
two vertical dot matrix. A differ
ent pattern was used to translate
the colors into a gray scale. A full
image was eight inches wide by
six and one quarter inches high.
The resulting 1.28 aspect ratio
was very close to the 1.26 ratio of
a 13 inch color monitor. The pro
portions with a Star Micronics
Gemini lOX were not nearly as
well. In this case an eight inch
wide by five inch high image re
sulted. Apparently the program
was optimized for the 1525.

DISK OPERATIONS
The light pen driven disk mode

included its own set of menus.
Peripheral Vision files are saved
in two parts, the bit map with
screen memory and the color
memory. The bit map file is pre
ceded by the British pouod sym
bol allowing the program to iden
tify its own files. Only Peripheral
Vision files are displayed by the
automatic menu. Only LOAD and
SAVE operations can be per
formed from the disk mode. The
number of free blocks on the disk
are not displayed.

CONCLUSIONS
When purchased with the ac

companying light pen, Peripheral
Vision is an exceptional value.
The inclusion of the multicolor
screen dump routine and the p0w
erful texture feature make the
package well worthwhile. The text
mode was too clumsy to allow for
extensive use as a custom letter
head generator. All in all, with
the inclusion of a few minor en
hancements as well as a joystick
option, this could be a very pow
erful package indeed. If you al
ready own a light pen, then this
$39.95 program is certainly worth
considering. 0
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working color and a menu select
able second color. The colors are 
selected at the time the texture is 
used. Textures may be defined 
only at the very start of the ses
sion as a part of the program ini
tialization sequence. There is no 
Wdy to return to texture definition 
once the program load is com
plete. 

FILL MODE 
The fill mode worked in either 

solid colors or with any of the 
textures. However, a continuous 
boundary, in a single color. is re
quired for the fill to operate. As a 
result, the fill operation tended to 
be erratic at times. Combining fill 
mode with the lines feature al
lowed for the fastest generation of 
patchwork quilt pallerns we have 
ever seen. 

MISCELLANEOUS 
FEATURES 

A selection of five brush 
widths. ranging from a si ngle pix
el to a broad sweep, are available. 
A five step .. focus" or averaging 
option allows for manual jiller 
when working with the I ight pen. 
We found that a focus sell ing of 
three gave a reasonable compro
mise between speed and accuracy. 
The number four seuing was quite 
accurate but a triOe slow. The 
four-quadrant, kaleidoscope, mir
ror feature was fun to work with. 
We did miss a pure horizontal or 
vertical mirror. 

TEXT MODE 
Text may be entered at any 

point on the display. Character 
selection is sequentially performed 
with the light pen . This could re
sult in long selection delays while 
cycling through the character set. 
Only double size characters are 
available from the upper case 
graphics Commodore character set. 
Precise placement of characters 

was at times difficult. An automa
tic character positioning routine, 
as with DOODLE!, would have 
been a big help. The white char
acter background obliterated un
derlying colors. 

MOVE AND COPY 
MODES 

Peripheral Vision provides three 
distinct copy modes. The first 
traces a single pixel outline and 
relocates it. The second mode is 
similar, but leaves the original in
tact allowing multiple copies. The 
third is a solid block copy of a 
filled area leaving the original in 
place and permitting multiple cop
ies. The first mode was nice to 
have around . It allowed for the 
creation of a shape outline and 
subsequent fill with one of the 
textures, followed by removal of 
the outline. The result leaves a 
well-defined, borderless texture 
area. The shape to receive this 
treatment should be fuirly well 
isolated to allow the pixel grab to 
function properly. 

PRINTER OPTION 
Peripheral Vision was the only 

progranl to include a multicolor 
screen dump as part of the pack
age. We were so enthused by this 
feature that we spent some time 
converting image files from the 
other programs for printout by 
Peripheral Vision. This met with 
limited success. The main limita
tion seemed to be the built-in col
or limitations of the main pro
gram. The program always as
sumes a background color of 
white and certain allowable color 
combinations within a character 
cell . The printer routines were ap
parently written with these restric
tions in mind . Images which sub
stantially violated these rules were 
not properly translated by the 
printer routine. 

The printer mode worked very 

well with the Commodore 1525 
printer. Individual pixels were 
printed in a three horizontal by 
two vertical dot matrix. A differ
ent pattern was used to translate 
the colors into a gray scale. A full 
image was eight inches wide by 
six and one quarter inches high. 
The resulting 1.28 aspect ratio 
was very close to the 1.26 ratio of 
a 13 inch color monitor. The pro
portions with a Star Micronics 
Gemini lOX were not nearly as 
well. In this case an eight inch 
wide by five inch high image re
sulted. Apparently the program 
was optimized for the 1525. 

DISK OPERATIONS 
The light pen driven disk mode 

included its own set of menus. 
Peripheral Vision files are saved 
in two parts, the bit map with 
screen memory and the color 
memory. The bit map file is pre
ceded by the British pound sym
bol allowing the program to iden
tify its own files. Only Peripheral 
Vision files are displayed by the 
automatic menu. Only LOAD and 
SAVE operations can be per
formed from the disk mode. The 
number of free blocks on the disk 
are not displayed. 

CONCLUSIONS 
When purchased with the ac

companying light pen, Peripheral 
Vision is an exceptional value. 
The inclusion of the multicolor 
screen dump routine and the pow
erful texture feature make the 
package well worthwhile. The text 
mode was too clumsy to allow for 
extensive use as a custom letter
head generator. All in all , with 
the inclusion of a few minor en
hancements as well as a joystick 
option , this could be a very pow
erful package indeed. If you al
ready own a light pen, then this 
$39.95 program is certainly worth 
considering. 0 
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TW~VIC40
Continued from page 46
be avai1able at no extra memory cost, thanks 10 the
way reversed chamcters are generated.

COWR WITH THE VIC 40
As previously mentioned, 10 change a color using

VIC 40 you must press CfRL and a number as is
nonnally done. But you must also include the
SHIFT key so the pause won't occur. Note that if
'your machine seems to lock up it is because the
pause is on; to tum it off simply tap a SHIFT key.
In any event, when you successfully do a cursor col
or change, notice that every chamcter on the screen
is changed to that color. To allow a full 8-color pal
elle on the screen at once requires some POKEing
around!

Color on the VIC 40 is static. That is, it does not
change until changed; even after a screen scroll the
color remains intact. There are a IOtal of 220 color
blocks which you may set to any of the VIC's colors.
Every block encompasses a 16 x 8 dot area, so every
4 characters on the screen may be a different color.
Only those within the 16x8 (4 characters maximum)
will have 10 be the same. On each horizontal line
are 20 available color blocks. In each vertical col
umn are II color blocks. To change values, or 10
read current ones, the POKE and PEEK statements
may be used. The first color block is at 37888, with
each incrementing value going horizontally. Here is a
small diagram explaining that idea.

Color LIne I 37888 3'lll89 3'1890 37907
Color Line 2 3'1908 37909 37910 37927

This pattern continues for each of the 11 horizontal
lines, with color memory going across to the end of
the line, then down to the next one. To see this
block effect more closely, type:

POKE 36879,0 : POKE 37888,6

then hit the RETURN key. Note that the block in
the upper left hand corner gets changed to blue.
Move your cursor in there and type a few lellers.
Note how the background is independent of the
characters over them (almost like color sprites). Ex
periment with location 36879 (the screen/border con
trol in the VIC) and with different color block val
ues. Some truly remarkable and graphically amazing
screens are possible! (Remember that the color
blocks are static. In case you scroll down and the
characters move up, notice that the color does not!
This is very useful when preparing displays for any
purpose.)

SCREEN RAM WITH THE VIC 40

64 AHOY!

Storing chamcters via POKE works in the same
manner as with all Commodore computers. You use
the method

POKE SCREEN LOCATION, CHARACTER V
ALliE

where screen location is some number on the screen
RAM, and character value is a number from 0 to
255 corresponding to a certain character (see your
user guide or programmers reference manual for a
list of the codes). The big difference with VIC 40's
screen RAM is that it matches exactly the PET/
CBM's screen RAM. This enables you to run
BASIC software wrillen for your PET/CBM on the
VIC! The beginning location for screen RAM is
32768 and it continues up to and including 33767.
That corresponds to 1000 characters onscreen at
once, exactly what the 40 by 25 screen generates.

1b store a character at the top left pan of the
screen, type

POKE 32768,1

and hit RETURN. The leller 'A' should appear at
the HOME position of your screen. This isn't meant
to be a tutorial on how to u e the POKE command,
so if you don't fully understand its use, please con
sult your user guide. Otherwise. happy PEEKing and
POKEing!

HI-RES SCREEN ON THE VIC 40
VIC 40's screen is not a typical screen in the

sense that it is not stored as characters. but rather as
bits. VIC 40's screen is a bit-mapped hi-res page in
RAM. VIC 40 gives you the ability to POKE char
acters onto the screen as with a standard PET. Why
use hi-res then? Simply because you can now control
every dot on the screen, and therefore create superb
hi-res pictures combining both dots and text.

The hi-res screen in VIC 40 measures 160 dots
across by 176 dots venically. The VIC 20 allows
larger than nonnal characters (16x8, instead of 8x8)
on its graphics chip, and this is the mode which al
lows VIC 40 10 allow such a large display. By plac
ing these 16 x 8 characters one on top of another in
rows in RAM, and bY repeatedly changing their val
ues for each different character displayed, the VIC
40 can simulate a 40 x25 machine. 1b allow quicker
scrolls and altogether smoother operation, the pro
grammable characters are stored vertically (as said
before) so simple byte moves suffice when a scroll
takes place. (Older method involve storing charac
ters side bY side in rows, which forces you to do bit
shifts in order to move the screen up or down! This
method is beller suited for sideways scrolling [as in
games].) Notice that the scroll does slow VIC 40
down a bit, as it has to move all the hi-res lines up
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TW~VIC40 
Continued from page 46 
be available at no extra memory cost, thanks to the 
way reversed characters are generated. 

COWR MTH THE VIC 40 
As previously mentioned, to change a color using 

VIC 40 you must press crRL and a number as is 
nonnally done. But you must also include the 
SHIFT key so the pause won't occur. Note that if 
'your machine seems to lock up it is because the 
pause is on; to tum it off simply tap a SmFT key. 
In any event, when you successfully do a cursor col
or change, notice that every character on the screen 
is changed to that color. To allow a full 8-color pal
ette on the screen at once requires some POKEing 
around! 

Color on the VIC 40 is static. That is, it does not 
change until changed; even after a screen' scroll the 
color remains intact . There are a total of 220 color 
blocks which you may set to any of the VIC's colors . 
Every block encompasses a 16 x 8 dot area, so every 
4 characters on the screen may be a different color. 
Only those within the 16 x 8 (4 characters maximum) 
will have to be the same. On each horizontal line 
are 20 available color blocks. In each vertical col
umn are 11 color blocks. To change values, or to 
read current ones, the POKE and PEEK statements 
may be used. The first color block is at 37888, with 
each incrementing value going horiwntally. Here is a 
small diagram explaining that idea. 

Color Line I 37888 37889 37890 ... 31907 
Cotor Line 2 37908 31909 37910 ... 37927 

This pattern continues for each of the 11 horiwntal 
lines, with color memory going across to the end of 
the line, then down to the next one. To see this 
block effect more closely, type: 

POKE 36879,0 : POKE 37888,6 

then hit the RETURN key. Note that the block in 
the upper left hand corner gets changed to blue. 
Move your cursor in there and type a few letters. 
Note how the background is independent of the 
characters over them (almost like color sprites). Ex
periment with location 36879 (the screen/border con
trol in the VIC) and with different color block val
ues. Some truly remarkable and graphically amazing 
screens are possible! (Remember that the color 
blocks are static. In case you scroll down and the 
characters move up, notice that the color does not! 
This is very useful when preparing displays for any 
purpose.) 

SCREEN RAM WITH THE VIC 40 

64 AHOY! 

Storing characters via POKE works in the sanle 
manner as with all Commodore computers. You use 
the method 

POKE SCREEN LOCATION, CHARACTER V 
ALUE 

where screen location is some number on the screen 
RAM , and character value is a number from 0 to 
255 corresponding to a certain character (see your 
user guide or programmer's reference manual for a 
list of the codes). The big difference with VIC 40's 
screen RAM i that it matches exactly the PETI 
CBM's screen RAM. This enables you to run 
BASIC software written for your PET/CBM on the 
VIC! The beginning location for screen RAM is 
32768 and it continues up to and including 3TI67. 
That corresponds to 1000 characters onscreen at 
once, exactly what the 40 by 25 screen generates, 

Th store a character at the top left pan of the 
screen, type 

POKE 32768,1 

and hit RETURN. The letter '/'\ should appear at 
the HOME position of your screen. This isn't meant 
to be a tutorial on how to use the POKE command, 
so if you don't fully understand its use, please con
sult your user guide. Otherwise. happy PEEKing and 
POKEing! 

HI-RES SCREEN ON THE VIC 40 
VIC 40's screen is not a typical screen in the 

sense that it is not stored as characters, but rather as 
bits. VIC 40's screen is a bit-mapped hi-res page in 
RAM . VIC 40 gives you the ability to POKE char
acters onto the screen as with a standard PET. Why 
use hi-res then? Simply because you can now control 
every dot on the screen, and therefore create superb 
hi-res pictures combining both dots and tex!. 

The hi-res screen in VIC 40 measures 160 dots 
across by 176 dots venically. The VIC 20 allows 
larger than nonnal characters (16 x 8, instead of 8 x 8) 
on its graphics chip, and this is the mode which al
lows VIC 40 to allow such a large display. By plac
ing these 16 x 8 characters one on top of another in 
rows in RAM, and by repeatedly changing their val
ues for each different character displayed , the VIC 
40 can simulate a 40 x25 machine. To allow quicker 
scrolls and altogether smoother operation, the pro
grammable characters are stored venically (as said 
before) so simple byte moves suffice when a scroll 
takes place. (Older methods involve storing charac
ters side by side in rows, which forces you to do bit
shifts in order to move the screen up or down! This 
method is better suited for sideways scrolling [as in 
games).) Notice that the scroll does slow VIC 40 
down a bit, as it has to move all the hi-res lines lip 
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8 bytes, but the speed required for the older method

would have taken 3 times as long!
If the previous paragraph confused you, take heed,

this one is for you. Whereas the previous info was

for more advanced graphics users, the data given

here will be of use to all. Now you can learn how to

plot on the hi-res screen, with characters also there!

Remember that the VIC 40 screen is only a hi-res

page 160 dots across by 176 dots vertically. By using

the following formula you can actually light single

dots (pixels) on the screen. You have a large selec

tion as there are 176x 160 points to choose from.

More advanced people will be able to write routines

to turn points off, to draw lines, and to actually

paint in certain polygons. I leave that up to you, but

in line 5000 of the VIC 40 Demo is a general pur

pose plot subroutine which the demo uses to gener

ate pixels (picture elements) on the screen. Feel free

to use it in your own VIC 40 programs, and try to

use the knowledge given so far to further understand

its operations.
Type in, SAVE, and RUN the demo for the VIC

40. Notice how neat color displays can be created

easily, how both character sets can be used onscreen

at once, and how points can be plotted (overlayed)

onto the VIC 40 screen. otice that I say overlay

becau e the points plotted can be over the entire

screen, yet the characters underneath them may be

recalled in a flash (even if your plOl routine erases

them). To see what I mean, break out of the Demo

during the sine wavc generation. Move your cursor

over a character with points plotted over it. See what

happens? The points plotted will disappear and the

character previously underneath it will reappear in

tact. This is another power of VIC 40; a whole hi

res screen can be plotted, but underneath it can be a

screen full of CBM characters which can be recalled

instantly. Thi is another case of pseudo-sprite abil

ity, which emulates the foreground-background abil

ity of the Commodore 64 sprites.
As alwdys, the key to getting nice display screens

is experimell1orion! A word processor with graphic

charts, or a database combining all elements that a

businessman could desire (similar to LCJJVS 1-2-3),

or even a graphics tablet for game design is entirely

possible with VIC 40. With 8K RAM expansion (or

even 32K), the software possible for this operating

system can rival that of any Commodore computer,

64 included! Don't fret, VIC users, this package will

keep you and your initial computer investment busy

for a long, long time, even though CBM no longer

manufactures VIC 20's.

USING ML WITH THE VIC 40
For any ultimately serious and marketable product,

machine language is a key. Th execute number

crunching quick sorts, or fast I/O, ML is the answer.

If you do not yet know machine language, please

skip this area and go on to the SOUND section.

The VIC 40 changes the IRQ vector to its own

special input and output handlers, All input and out

put called by the kernaJ first goes through the VIC

40 Operating System routines before branching to the

standard Commodore ones, The reason for thi is

obvious. Since all routines are character-oriented,

and formatted for 22 columns, the ROM routines

would never work in 40 columns. By changing vec

tors at the beginning of page 3 ($300-$330), VIC 40

is wedged into the standard operating system.

The VIC 40 is very intelligent with regard to in

terrupts in that it will allow IRQ's besides its own to

occur. In other words, you may want to have a spe

cial keyboard reader, or perhaps a music maker, use

the normal 60 times a second IRQ interrupt besides

the VIC 40. VIC 40 can handle it with ease by mod

ifying itself and jumping to the old interrupt when

fmished. This 'chaining' of interrupts can lead to

very powerful structures, all occurring 60 times a

second.
The NMI (warm start interrupt) is checked the

same way as the IRQ. If one different from the norm

is present when the VIC 40 is executed, it will

prevail over VIC 40's. This is useful if you have

some business software which uses the NMI to reset

itself or to trap errors. The normal NMI of the VIC

40 sends the VIC back into 22-column mode with all

program lines and variables left intact.
Note that to initiate a warm start, the STOP key

need not be pressed along with the RESTORE key.

Since this NMI is non-destructive to memory (vari

ables and program lines) it eases its use. Of course,

you can change the NMI to meet your needs, which

may mean disabling it entirely!
The ML portion of the VIC 40 devotes itself to

maintaining the bitmap and executing time-consum

ing tasks such as maintaining the screen editor's line

links and executing character (bit by bit) scrolls. An

other feature of VIC 40 which requires ML inter

vention is the acceptance of PET/CBM POKE's.

Even though there is no RAM at 32768 to 33767, the

VIC is tricked into thinking that there is. This re

quires a test of all BASIC statements as they are exe

cuted, and patches to change PET/CBM POKE's to

ones which can be used on the VIC. See the mem

ory map for "real" locations of the character screen.

The upper/lower case changer along with the sound

POKE's are handled the same way. A little intercep

tion and a bit of gritty programming can fool BASIC

into POKEing and PEEKing RAM which doesn't ex

ist and never will.

SOUND ON THE VIC 40
Sound on the VIC 40 maintains the same charac

teristics as the VIC 20 possesses. A few additions

are made, though. PET/CBM sounds will now work
Continued on page 89
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8 bytes, but the speed required for the older method 

would have taken 3 times as long! 
If the previous paragraph confused you, take heed, 

this one is for you. Whereas the previous info was 

for more advanced graphics users, the data given 

here will be of use to all. Now you can learn how to 

plot on the hi-res sc reen , with characters also there! 

Remember that the VIC 40 screen is only a hi-res 

page 160 dots across by 176 dots vertically. By using 

the following formula you can actually light single 

dots (pixels) on the screen. You have a large selec

tion as there are 176 x 160 points to choose from. 

More advanced people will be able to write routines 

to turn points off, to draw lines, and to actually 

paint in certain polygons. I leave that up to you, but 

in line 5000 of the VIC 40 Demo is a general pur

pose plot subroutine which the demo uses to gener

ate pixels (picture elements) on the screen. Feel free 

to use it in your own VIC 40 programs, and try to 

use the knowledge given so far to further understand 

its operations. 
Type in, SAVE, and RUN the demo for the VIC 

4Q Notice how neat color displays can be created 

easily, how both character sets can be used onscreen 

at once, and how points can be ploned (overlayed) 

onto the VIC 40 screen. Notice that I say overlay 

because the points plolled can be over the entire 

screen, yet the characters underneath them may be 

recalled in a flash (even if your plot routine erases 

them). To see what I mean, break out of the Demo 

during the sine wave generation. Move your cursor 

over a character with points plotted over it. See what 

happens? The points ploned will disappear and the 

character previously underneath it will reappear in

tact. This is another power of VIC 40; a whole hi

res screen can be ploned , but underneath it can be a 

screen full of CBM characters which can be recalled 

instantly. This is another case of pseudo-sprite abil

ity, which emulates the foreground-background abil

ity of the Commodore 64 sprites. 
As always, the key to gening nice display screens 

is experimellIatioll! A word processor with graphic 

charts, or a database combining all elements that a 

businessman could desire (similar to UJTUS 1-2-3), 

or even a gmphics tablet for game design is entirely 

possible with VIC 40. With 8K RAM expansion (or 

even 32K), the software possible for this operating 

system can rival that of any Commodore computer, 

64 included! Don't fret , VIC users, this package will 

keep you and your initial computer investment busy 

for a long, long time, even though CBM no longer 

manufactures VIC 20's. 

USING ML WITH THE VIC 40 
For any ultimately serious and marketable product, 

machine language is a key. Th execute number

crunching quick sorts, or fast 110, ML is the answer. 

If you do not yet know machine language, please 

skip this area and go on to the SOUND section. 

The VIC 40 changes the IRQ vector to its own 

special input and output handlers. All input and out

put called by the kernal first goes through the VIC 

40 Operating System routines before branching to the 

standard Commodore ones. The reason for this is 

obvious. Since all routines are character-oriented, 

and formaned for 22 columns, the ROM routines 

would never work in 40 columns. By changing vec

tors at the beginning of page 3 ($300-$330), VIC 40 

is wedged into the standard operating system. 

The VIC 40 is very intelligent with regard to in

terrupts in that it will allow IRQ's besides its own to 

occur. In other words, you may want to have a spe

cial keyboard reader, or perhaps a music maker, use 

the normal 60 times a second IRQ interrupt besides 

the VIC 40. VIC 40 can handle it with ease by mod

ifying itself and jumping to the old interrupt when 

fmished. This 'chaining' of interrupts can lead to 

very powerful structures, all occurring 60 times a 

second. 
The NMI (warm start interrupt) is checked the 

same way as the IRQ. If one different from the norm 

is present when the VIC 40 is executed, it will 

prevail over VIC 40's . This is useful if you have 

some business software which uses the NMI to reset 

itself or to trap errors. The normal NMI of the VIC 

40 sends the VIC back into 22-column mode with all 

program lines and variables left intact. 

Note that to initiate a warm start, the SlOP key 

need not be pressed along with the RESlORE key. 

Since this NMI is non-destructive to memory (vari

ables and program lines) it eases its use. Of course, 

you can change the NMI to meet your needs, which 

may mean disabling it entirely! 
The ML portion of the VIC 40 devotes itself to 

maintaining the bitmap and executing time-consum

ing tasks such as maintaining the screen editor's line 

links and executing character (bit by bit) scrolls. An

other feature of VIC 40 which requires ML inter

vention is the acceptance of PETICBM POKE's. 

Even though there is no RAM at 32768 to 33767, the 

VIC is tricked into thinlOng that there is. This re

quires a test of all BASIC statements as they are exe

cuted , and patches to change PET/CBM POKE's to 

ones which can be used on the VIC. See the mem

ory map for "real" locations of the character screen . 

The upperllower case changer along with the sound 

POKE's are handled the same way. A little intercep

tion and a bit of gritty programming can fool BASIC 

into POKEing and PEEKing RAM which doesn't ex

ist and never will. 

SOUND ON THE VIC 40 
Sound on the VIC 40 maintains the same charac

teristics as the VIC 20 possesses. A few additions 

are made, though . PET/CBM sounds will now work 
Continued on page 89 
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PROGRAM LISTINGS

When Vou When Voo
You Su II .\1eans You T)pt Will "'. You Me It Means You T) pt Will See

{SC] Screen Clnr SHIFT CLRlHOME Iii {YL I Yt:UO\4 Ci'TRL 8 Iii
{H~l } Home CtRiHOME Ii! [OR) Orange COMMODORE I III
(CU] Cursor Up SHIFT' CRSR _ III (BR] Brown COMMODORE 2 II
(C D] Cursor 00\+ n . CRSR. m (LR) Light Red COMMODORE) D
(CL) CW"50tUn SHIFT' CRSR 11 (G1 ) Grey I COMJI10D0RE 4 Ii]
[CRl Cursor RJghl .- CRSR- II (G2 ) Grey 2 COMMODORE 5 m
{55} Shined Space SHIfT space • (LG) Light Green COMMODORE 6 II
(IN) lnm INST 'I {LB} Light Blue COMMODORE 7 m
{RV} Ii) (GJ) -Reverse On C1'oTRL9 G",) J CO~~\fODORE 8 Ui

[ RO)' Reverse orr CNTRL 0 • ( F1 ) Function I FI iii
( BK ) BIll<k Cm'RL t • (F2) Function 2 F 2 •(WH) White C1'o,.RL 2 iii (F3 ) Function J FJ •{RD I Red CNTRL J g (F4) FWK'lion 4 F4 II
(C Y) Cran CNTRI. 4 II ( F5 ) Funclion 5 f'S •(PlI) Purple C1'oTRL5 • (F6) Function 6 F6 •(GN) Green orrRL 6 II (F7 ) Function 7 F7 •( BL) Blue CI'TRL7 II {F8] Function 8 F8 •
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cate this command with a heart {IS}. Because a
daisy wheel cannot duplicate this symbol, it substi
tUles an alternate code betwecn bracket;. In the
case of the SHIFT/CLR HOME ymbol. our prin
ter substitutes {SC}.

Another pecial case is SHIFT and COMMO
DORE characters. We represent these by underlin
ing or overlining. respectively: any character un
derlined in the program listing should be punched
in a; a SHIFTed character (I = SHIFT J). any
character overlined should be punched in as a
COMMODORE character (j = COMMODORE J).

An alternate way of entering commands and
other graphics symbols and character is 10 use
thcir corre ponding character string,. The
CLR/HOME command. for example. is entered by
typing CHRS( 147). While this requires a few extra
wokes. it facilitates editing your program or read
ing Ihe printed Ii;ting. For a complete Ii;t of CHR
codes. con,ult the appendix al the back of your
Commodorc user manual.

Below is a list of the command abbreviation;
you' II. find in our program I;"ting;, the command,
they. tand for. how 10 enter thcm. and how they'lI
appear on the screen or on a dot malrix printoul.

10 In the following page; are 1i;led ;everal
programs that we hope you'lI want to
punch in your Commodore compuler. BUI
plea,e read the following introduction

first: there arc a few things you'lI need 10 know.
Certain compuler commands are di;played on the

monitor by a variety of odd-looking characters. To
get your computer 10 di. play these commands ra
ther than actually perform them. you'lI need to en
IeI' the quote mode. Hold down the SHIFT key and
preSS the "2" key; a SCI of quole marks will ap
pear. This rells the computer that the characters
that follow are 10 be displayed. not performed. To
exit Ihe quole mode. type anorher set of quole
marks, or hit the RETUR key. You'lI also enter
the quote mode when you INserT space' or charac
ters onlO a line.

In Ahoy!'s program listings. you'll frequently
find leiters and/or numbers surrounded by brackets
{ J. That' becau e. for the purpo.es of clear re
production, we at Ahoy! use a daisy wheel printer
incapable of reproducing command symbols. For
example. when you're in the quote mode and
press the SHIFT and CLR/HOME keys at the same
time. the screen (or a dOl-matrix printer) will indi-

PROGRAM LISTINGS 
10 I n the following pages are listed several 

programs that we hope you' II want to 
punch in your Commodore computer. But 
please read the following introduction 

first: there arc a few things you'lI need to know. 
Certain computer commands are displayed on the 

monitor by a variety of odd-looking characters. To 
get your computer to display thcse commands ra
ther than actually perform them. you' II need to en
ter the quote mode . Hold down the SHIFT key and 
prJ!ss the "2" key: a set of quote marks will ap
pear. This tells the computer that the characters 
that follow are to be displayed. not performed. To 
exit the quote mode. type another set of quote 
marks. or hit the RETURN kcy. You'lI also enter 
the quote mode when you INserT spaces or charac
ters onto a line. 

In Ahoy! 's program listings. you' ll frequently 
find lellers and/or numbers surrounded by brackets 
( ). That 's because, for the purposes of clear rc
production. we at Ahoy! use a daisy wheel printer 
incapable of reproducing command symbols. For 
cxample. when you' re in the quote mode and 
press the SHIFT and CLR/ HOM E keys at the same 
time. the sc reen (or a dot-matrix printer) will indi-

When You 
You Sl'e II Mealb You T)pe Will See 

(SC] Screen Clear SHIFT CLRlHOME & 
(H~I ) H""", CLRlHOME iii 
(CU) Cursor Up SHIFT' CRSR • II 
(C D) Cursor Do\4n • CRSR . En 
(CL) Cursor Left SHIFT • CRSR II 
(CR 1 Cursor Right CRSR II 
(SS) Shifted Space SHU,. space • ( IN) ....., INST II 
( RV ) Reverse On CNTRL 9 m 
( RO)' Reverse orr CNTRL 0 • 
( BK ) Ulack CNTRL I • (WH) Whit*! CNTRL 2 IS 
( R D) Red CNTRL J g 
(CY ) Cyan CNTRL 4 IIi1 
( PU ) Purple CNTRL 5 II 
(GN) Gret!n CNTRL 6 II 
(BL) Blue CNTRL 7 GI 

cate this command with a heart {C} . Because a 
daisy wheel cannot duplicatc this symbol, it sub ti 
tutes an alternate code betwcen brackets. In the 
case of the SHIFT/CLR HOME symbol. our prin
ter substi tutes (SC}. 

Another special case is SHIFT and COMMO
DORE characters. We represent these by underlin
ing or overlining . respectively: any character un
derlined in the program listing should bc punched 
in as a SHIFTed charactcr (1 = SHIFT J). any 
character overlined should be punched in as a 
COMMODORE character (j = COMMODORE J). 

An alternatc way of entering comma nds and 
other graphics symbols and characters is to use 
their corresponding character strings . The 
CLR/ HOME command. for example. is eJ1lercd by 
typing C HR$( 147). While this requires a few extra 
strokes. it facilitates editi ng your program or read
ing the printed listing. For a complete list of CHRS 
codes. consult the appendix at the back of your 
Commodore user manual. 

Below is a list of the command abbreviations 
you 'lI find in our program listings. the commands 
they slUnd for. how to enter them. and how they'lI 
appea r on the screen or on a dot matrix printout. 

When Vou 
You Su It Means You T)pt Will See 

(YL ] Yellow CNTRL 8 m 
(OR) Orange COMMODORE I a 
(BR) Brown COMMODORE 2 II 
( LR ) Light Red COMMODORE 3 D 
( G 1 ) Grey I COMMODORE 4 m 
(G2 ) Grey 2 COMMODORE S Ii: 
( LG ) Light Green COMMODORE 6 II 
(LB) Light Blue COMMODORE 7 e 
(G3) Gr.) 3 COMMODORE 8 e 
( F 1 ) -Function 1 F I • 
(F2) FWlC.tion 2 F2 • ( F3 ) Fundion 3 F3 • (F4 ) Function 4 F4 .. 
( F 5 ) Function 5 F S • ( F6 ) Function 6 F 6 II 
( F7J Function 7 F 7 II 
(FB) Function 8 F8 • 
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The program listed below will allow you 10 quickly debug any
Ahoy! program you type in on your C-64.

C-64
B G REPEL ENT
By ichael Kleinert and Davi Barron

IMPORfANT!
Before typing in the Bug RepelhnJ and other Ahoy!

programs. refer to the infonnation on page 67.

BUG REPELLENT LINE CODES
FOR VIC 20 BUG REPELLENT
LINE # 63000:MH LINE #
LINE # 63001:BD LINE #
LINE # 63002:FO LINE #
LINE # 63003:ND LINE #
LINE # 63004:DJ LINE #
LINE # 63005:LP LINE #
LINE # 63006:JB LINE #
LINE # 63007:JF LINE #
LINE # 63008:KA LINE #
LINE # 63009:HP LINE #
LINE # 63010:KJ LINES:

63(J11 : NN
63(J12:IG
63(J13: EN
63(J14 :GJ
63(J15:IK
63(J16:HG
63(J17: CK
63(J18:JF
63(J19:0H
63(J2(J: LH
21

'5

'5
1

·5
31

·~1
• sfi

7
• S(

,
• Sf

2;
• S(

I
• s(

2;
• Sf,

7E
• Sf,

,
• Sf,
,

• s(
,

• Sf,
2f,

• Sf,
76

• Sf,
16

• Sf,
8,

• Sf,
32

• Sf,
2

• 5(.
3

IMPORTANf! 
Before typing in the Bug ll£pelknt and other Ahoy! 

programs, refer to the infonnation on page 67. 

• 63()()7 DATA 32; 2I(), 255, 169, Q, 
133, 253, 23(), 254, 32 

.63()Q8 DATA 228, 3, 234, 165, 253, 
L-________________________________ ~ 16Q, Q, 17Q, 177, 251 

¥IC 20 . 63()()9 DATA 2()1, 32, 2M), 6,138, 
113, 251, 69, 254, l7() 

1JG REPEL~ENT · 63()1() DATA 138, 133, 253, 177, 25 
1, 2()8, 226, 165, 253, 41 

By ichael Kleinert and Davi Barron • 63()11 DATA 2M), 74, 74, 74, 74, 2 
The program listed below will allow you to quickly debug any 4, 1 () 5, 65, 32, 21 () 

Ahoy! program )'Ou type in on your VIC 20. Follow directions Ibr ' 63 () 12 D A T A 255, 1 65, 253, 41, 1 5 , 
cassette or disk. 24, 1 ()5, 65, 32, 21 () 

ror cas.eae: type in and save the Bllg Repel/em program. then _ 6 3 () 1 3 D A T A 2 5 5, 16 9, 1 3, 3 2, 2 I() , 
type RUN 63000[RETURN)SYS 828[RETURN). If you typed the 255, 1 73, 1 4 1, 2, 4 1 
program properly. it will generate a set of t_letter line codes • 63- () 14 DATA 1, 2()8, 249, 23( 63 
that will match those listed below the program on this page. (If ) , , 
you didn'ttype the program properly, of course, no line codes 2()8, 2, 23(), 64, 23() 
wiUbegenerated. You'UhavetodebugtheBugRepel/entitself • . 63()15 DATA 251, 2()8, 2, 23(), 252, 
the hard wol)'.) 76, 74, 3, 169, 236 

Onceyou'vegot a working Bllg Repel/"u, type in the program • 63()16 DATA 16(), 3, 32, 3(), 2()3, 1 
)<>U wish to check. Save it and type the RUN and SYS com-
mands listed above onee again, then compare the line codes 66, 63, 165, 64, 32 
generated to those listed in the magazine. If )'Ou spot a discrep· • 63 () 1 7 D A T A 2 () 5, 22 1, 1 69, 13, 32, 
ancy, a typing CITOr exists in that line. Important: )'Ou must usc 21 (), 255, 96, 23 (), 25 1 
exactly the same spacing as the progr.l.m in the magazine. Due to. 63()18 DATA 2()8, 2, 23(), 252, 96 , 
memory limitations on the VIC, the VIC Bllg Repel/ellt will (76 73 78, 69 
register an eITOr if your spacing varies from who!'s printed. ) , , , 

)bu may type SYS 828 as many times as )'Ou wish. but if )'Ou · 63 () 1 9 D A T A 83, 58, 32, (), 76, 73, 
usc the cassette for anything. type RUN 63000 to restore the 78, 69, 32, 35 
Repel/cm. • 63()2() DATA 32, (), Q, f), f), () 

When your program has been disinfucted you may delete all 
lines from 63000 on. (Be sure the program you type docsn't in
clude lines above 63000!) 

ror disk: type in the B"8 Repell"u, save it, and type 
RUN:NEW[RETURNJ. (See aOO\'C regarding testing the B"8 
Repellent on itself.) Type in the program )'Ou wish to check. then 
SYS 828. This wiu generate a set of tmrlener line codes that )'Ou 
should compare to those listed in the magazine. 

1b pause the line oodcs listing, press SHlFf. 1b pennanen~y 
pause it, press SHlFf 11lCK. To continue. release SHlFf UX:K. 

1b send the list to the printer type OPEN 4,4:CMD 4:SYS 
828[RETURN). When the cursor comes back, type 
PRlNTN4:CLOSE 4[RETURNj . 

• 63QQQ FOR X = 828 TO lQ23 :READ Y 
:POKE X,Y:NEXT:END 

. 63f)f)1 DATA 169, f), 133, 63, 133, 
64, 165, 43, 133, 251 

'63f)r)2 DATA 165, 44, 133, 252, 16r) 
, (), 132, 254, 32, 228 

.63f)()3 DATA 3, 234, 177, 251, 2r)8, 
3, 76, 2()8, 3, 23f) 

.63()()4 DATA 251, 2()8, 2, 23(), 252, 
169, 244, 16 r), 3, 32 

·63r)()5 DATA 3(), 2(J3, 16(), (), 177, 
25 1, 1 7 (), 23 (), 25 1, 2 () 8 

. 63()006 DATA 2, 23(), 252, 177, 251, 
32, 2()5, 221, 169, 58 

,68 AHOY! 

BUG REPElLENT LINE CODES 
FOR VIC 20 BUG REPELLENT 

LINE # 63()()(): MH LINE # 63()11: NN 
LINE # 63()() 1: BD LINE # 63()12 : IG 
LINE # 63()()2: FO LINE # 63()13:EN 
LINE # 63()()3: ND LINE # 6J()14 : GJ 
LINE # 63()()4: DJ LINE # 63()15:IK 
LINE # 63 f)f)5 :LP LINE # 63(Jl6:HG 
LINE # 63r)()6 : JB LINE # 63()17 :CK 
LINE # 63f)()7: JF LINE # 63()18: JF 
LINE # 63()()8: K A LINE # 63()19 : 0H 
LINE # 63()()9: HP LINE # 63 f)2() : LH 
LINE # 63(Jl(): KJ LINES: 21 

The program listed below will allow you to quickly debug any 
Ahoy! progid.lTI you type in on your C-64. 
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Type in. SAVE. and RUN Ihe Bltg Repel/em, Type NEW:
then type in or LOAD the Ahoy.' progrnm yOU wish 10 check.
When lhal's done. SAVE yoor progrJm (don', RUN i~) and
IYpe SYS 49152 (RETURNj. Yoo'll be asked if yoo want lhe
line vdlue codes di~played on the screen or dumped to the
printer. If you ~JcCt screen, II will appear there.

The Iable will move quickly. 100 quickly for mOSl mortals 10
follow. To pause Ihe listing depress and hold lhe SHIFf key. To
pau"" for an extended period. depress SHIFT LOCK. As long as il
is locked. the display wiJI remain frozen.

Compare the table your rn.'lchinc genemles to the table in Ahoy!
that follows the program you're entering: If you spot a difference,
an error exists in dlat linc. JOf. down the numbers of lines where con
tradiclions occur. LIST each tine. spo< lhe errors. and correcllhem.

'5fJfJfJ FOR X = 49152 TO 49488 :READ
Y:POKE l,Y:NEXT:END

'5fJfJ1 DATA 32, 161, 192, 165, 43,
133, 251, 165, 44, 133

'5fJfJ2 DATA 252, 16fJ, fJ, 132, 254,
32, 37, 193, 234, 177

'5fJfJ3 DATA 251, 2fJ8, 3, 76, 138, 1
92, 23 fJ, 251, 2fJ8, 2

'5 fJfJ4 DATA 23 fJ, 252, 76, 43, 192,
76, 73,· 78, 69, 32

• 5 fJfJ5 DATA 35, 32, fJ, 169, 35, 16fJ
, 192, 32, 3fJ, 171

'5fJ fJ6 DATA 16fJ, fJ, 177, 251, 17 fJ,
23 fJ, 251, 2fJ8, 2, 23 fJ

'5fJfJ7 DATA 252, 177, 251, 32, 2fJ5,
189, 169, 58, 32, 21 fJ

'5fJfJ8 DATA 255, 169, fJ, 133, 253,
23 fJ, 254, 32, 37, 193

'5 fJfJ9 DATA 234, 165, 253, 16fJ, fJ,
76, 13, 193, 133, 253

• 5fJlfJ DATA 177, 251, 2fJ8, 237, 165
,253,41, 24 fJ, 74, 74

'SfJ11 DATA 74, 74, 24, 1fJ5, 65, 32
, 21fJ, 255, 165, 253

'5fJ12 DATA 41, IS, 24, 1fJ5, 65, 32
, 21fJ, 255, 169, 13

.5 fJl3 DATA 32, 22 fJ, 192, 23 fJ, 63,
2fJ8, 2, 23 fJ, 64, 23 fJ

'5(Jl~ DATA 251, 2fJ8, 2, 23 fJ, 252,
76, 11, 192, 169, 153

• SfJ15 DATA 16fJ, 192, 32, 3 fJ, 171,
166, 63, 165, 64, 76

'5fJ16 DATA 231, 192, 96, 76, 73, 7
8, 69, 83, 58, 32

.5fJ17 DATA fJ, 169, 247, 16 fJ, 192,
32, 3fJ, 171, 169, 3

·5f;18 DATA 133, 254, 32, 228, 255,
2fJl, 83, 2MJ, 6, 2fJ1

• 5fJ19 DATA 8 fJ, 2fJ8, 245, 23 fJ, 254,
32, 21fJ, 255, 169, 4

• 5fJ2 fJ DATA 166, 254, 16fJ, 255, 32,
186, 255, 169, fJ, 133

'5fJ21 DATA 63,133,64, 133, 2,32
, 189, 255, 32, 192

'5fJ22 DATA 255, 166, 254, 32, 2fJ1,
255,76,73,193,96

'5fJ23 DATA 32, 21 fJ, 255, 173, 141,
2,41, I, 2fJ8, 249

'5fJ24 DATA 96, 32, 2fJ5, 189, 169,
13,32, 2lfJ, 255, 32

·5fJ25 DATA 2fJ4, 255, 169, 4, 76, 1
95, 255, 147, 83, 67

.5fJ26 DATA 82,69,69,78,32,79,
82, 32, 8fJ, 82

'5fJ27 DATA 73, 78, 84, 69, 82, 32,
63, 32, fJ, 76

'5fJ28 DATA 44, 193, 234, 177, 251,
2fJ1, 32, 2MJ, 6, 138

'SfJ29 DATA 113, 251, 69, 254, 17 fJ,
138, 76, 88, 192, fJ

• 5fJ3 fJ DATA fJ, fJ, fJ, 23fJ, 251, 2fJ8,
2, 23 fJ, 252, 96

·SfJ31 DATA 17 fJ, 177, 251, 2fJ1, 34,
2fJ8, 6, 165, 2, 73

'5fJ32 DATA 255, 133, 2, 165, 2, 2fJ
8,218,177,251,2fJ1

·5fJ33 DATA 32, 2fJ8, 212, 198, 254,
76,29,193, fJ, 169

.5fJ34 DATA 13, 76, 21fJ, 255, fJ, fJ,
fJ

BUG REPELLENT LINE CODES
FOR C-64 BUG REPELLENT
LINE # 5fJfJfJ : GJ LINE # SfJ18:FK
LINE # 5fJ01 : DL LINE # SfJ19:FL
LINE # 5fJfJ2: DB LINE # 5fJ2 fJ:CL
LINE # 5fJfJ3: OF LINE /I 5fJ21:GC
LINE /I 5fJfJ4 : KN LINE /I 5fJ22: NN
LINE # 5fJfJ5: CA LINE # 5fJ23:NH
LINE # 5fJfJ6: CE LINE # 5fJ24: HI
LINE # 5f)fJ7: JE LINE /I 5 fJ25:KC
LINE # 5(J08: CL LINE # 5fJ26: DC
LINE # 5fJ fJ9: NB LINE # 5f)27 :ML
LINE /I SfJlfJ:MB LINE # 5fJ28:GN
LINE # Sf) 11 : EP LINE # 5fJ29:JK
LINE # 5fJ12:GA LINE # SfJ3fJ: NA
LINE /I 5f)13:AN LINE # 5fJ31: DM
LINE # 5f)14:NG LINE # 5fJ32:JA
LINE # 5 fJ15:BF LINE # 5fJ33: nl
LINE # SfJ16:EP LINE # 5fJ34:PA
LINE # SfJ17:PJ LINES: 35
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Type in, SAVE, and RUN the Bllg Repel/elll, Type NEW, 
then type in or L().\D the Aho)'.' progrnm you wish 10 check. 
When th.lI'S done, SAVE your progrJm (don't RUN it!) and 
type SYS 49152 IRETURN]. You'll be asked if you \Vdnt the 
line value codes di~played on the screen or dumped to the 
printer. If you select screen, it will appear there. 

The table will move quickly. too quickly for most monals to 
follow, To pause the listing depress and held the SHIFf key , To 
pause for an extended period, depress SHIFT LOCK . As long as it 
is locked. the display will remain frozen. 

Compare (he table your fTUlchine generales to the table in Alwyl 
that feUows the program you're entering: If you spot a difference, 
an error exists in mat line. Jot down the numbers of lines where con· 
tradictions occur, LIST each line. spoI the errors, and correct them. 

- 5000 FOR X = 49152 TO 49488 : READ 
Y: POKE X,Y:NEXT:END 

- 5(J(Jl DATA 32, 161, 192, 165,43, 
133, 251, 165,44,133 

- 5(J(J2 DATA 252, 16(J, (J, 132, 254, 
32,37, 193, 234, 177 

- 5(J(J3 DATA 251, 2(J8, 3, 76, 138, 1 
92, 23(J, 251, 2(J8, 2 

- 5(J(J4 DATA 2JrJ, 252, 76, 43, 192, 
76, 73,,78, 69, 32 

- 5(J(J5 DATA 35,32, (), 169, 35, 16() 
, 192, 32, Jr), 171 

- srJ(J6 DATA 16(), (), 177, 251, 17(), 
23(J, 251, 2(J8, 2, 23() 

- 5()(J7 DATA 252, 177, 251, 32, 2()5, 
189, 169, 58, 32, 2UJ 

- 5()(J8 DATA 255, 169, (), 133, 253, 
23(J, 254, 32, 37,193 

- 5()(J9 DATA 234, 165, 253, 16(), (J, 
76,13,193,133,253 

- 5(Jl() DATA 177, 251, 2()8, 237, 165 
, 253, 41, 24(J, 74, 74 

- 5()11 DATA 74,74,24, 1(J5, 65, 32 
, 2UJ, 255, 165, 253 

- Y)12 DATA 41,15, 24, U)5, 65, 32 
,21(), 255, 169, 13 

.5()13 DATA 32, 22(J, 192, 23(), 63, 
2(J8, 2, 23(), 64, 23() 

- 5()14 DATA 251, 2(J8 , 2, 23(), 252, 
76, 11, 192, 169, 153 

- 5()15 DATA 16(), 192,32, 3(), 171, 
166, 63, 165, 64, 76 

- 5()16 DATA 231,192,96,76,73,7 
8, 69, 83, 58, 32 

- srJ17 DATA (), 169, 247, 16(J, 192, 
32, 3(), 171, 169, 3 

- 5(J18 DATA 133, 254, 32, 228, 255, 
2(Jl, 83, 2M), 6, 2(Jl 

- Y)19 DATA 8(), 2()8, 245, 23(), 254, 
32, 2UJ, 255, 169, 4 

-502(J DATA 166, 254, 16(J, 255, 32, 
186, 255, 169, (), 133 

-5()21 DATA 63,133,64, 133, 2,32 
, 189, 255, 32, 192 

- 5()22 DATA 255, 166 , 254, 32, 2()1, 
255, 76, 73, 193, 96 

- srJ23 DATA 32, 21(), 255, 173, 141, 
2, 41, I, 2(J8, 249 

- YJ24 DATA 96,32, 2()5, 189, 169, 
13,32, 21(J, 255, 32 

- 5(J25 DATA 2(J4, 255, 169, 4, 76, 1 
95 , 255, 147,83,67 

. 5()26 DATA 82,69,69,78,32, 79, 
82, 32, 8(J, 82 

- 5()27 DATA 73, 78, 84, 69, 82, 32, 
63,32, (), 76 

- Y)28 DATA 44, 193, 234, 177, 251, 
2(J1, 32, 24(), 6, 138 

-5(J29 DATA 113, 251, 69, 254, 17(), 
138, 76, 88, 192, (J 

- Y)JrJ DATA (J, (), (), 23(), 251, 2()8, 
2, 23(), 252, 96 

- sr)31 DATA 17(J, 177, 251, 2()1, 34, 
2()8, 6, 165, 2, 73 

- Y)32 DATA 255, 133, 2, 165, 2, 2(J 
8,218, 177, 251, 2()1 

- 5(J33 DATA 32, 2()8, 212, 198, 254, 
76,29,193, (), 169 

- Y)34 DATA 13,76, 2FJ, 255, (J, (), 
() 

BUG REPELLENT LINE CODES 
FOR C-64 BUG REPELLENT 
LINE # Y)()() : GJ LINE # 
LINE # Y)() 1 : DL LINE # 
LINE # 5()()2:DB LINE # 
LINE # Y)()3 : OF LINE # 
LINE # 5()(J4: KN LINE # 
LINE # sr)() 5 : CA LINE # 
LINE # 5()()6:CE LINE # 
LINE # 5()(J7 : JE LINE # 
LINE # 5()()8: CL LINE # 
LINE # 5()()9 : NB LINE # 
LINE # Y)l():MB LINE # 
LINE # 5()11:EP LINE # 
LINE # 5()12:GH LINE # 
LINE # Y)13 : AN LINE # 
LINE # Y)14: NG LINE # 
LINE # 5()15:BF LINE # 
LINE # srJ16:EP LINE # 
LINE # 5(Jl7:PJ LINES : 

5()18:FK 
srJ19:FL 
5(J2(J : CL 
YJ21 :GC 
5()22:NN 
5()23: NH 
YJ24: HI 
Y)25:KC 
5(J26 : DC 
5(J27 :ML 
YJ28:GN 
5(J29:JK 
5()3(): NA 
5()31: DM 
5()32:JA 
5(J33: FM 
5(J34:PA 
35 
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- 81 GOSUB 99(j
• 87 REM
·88 REM INITIAL POSITION
• 89 REM
'90 XX=I:XR=I:PR=I:GOSUB 350
• 97 REM
'98 REM MAIN LOOP. GET KEYSTROKE

FIRST
• 99 REM

- 62 PRINT "UNTIL YOU LEAVE. "C$C$"B
UT HIDDEN IN A SECRET TREASURE RO
OM"

·63 PRINT "SOMEWHERE IN THE CASTLE
IS THE EMERALD"

-64 PRINT "ELEPHANT OF CIPANGU. T
HE TOUCH OF THE"

.65 PRINT "ELEPHANT WILL GIVE YOU
THE PRICELESS"

-66 PRINT "GIFT OF FAR SIGHT, WHIC
H WILL LET YOU"

·67 PRINT "SEE TO THE ENDS OF THE
EARTH. WHATEVER"

.68 PRINT "PLACE YOU THINK OF, YOU
WILL SEE."C$CS"(PRESS ANY KEY)":

GOSUB 99(j
-69 PRINT "[SClAS FOR ME, I SEEM T
o YOU TO BE MERELY A"

- 7f) PRINT "FIREFLY. I AM REALLY S
OMETHING ELSE"

'71 PRINT "ENTIRELY, AND ONCE YOU
GET THE ELEPHANT"

- 72 PRINT "AND LEAVE THE CASTLE, Y
OU WILL SEE ME ASI REALLY AM."C$

- 73 PRINT "WILL YOU COME WITH ME?
I'LL BE YOUR"

-74 PRINT "EYES, WHILE YOU DECIDE
WHERE WE SHOULD GO."CS

-75 PRINT "YOU CAN PRESS A SINGLE
KEY TO GO {WH)U[LB)P,"

'76 PRINT "{WH}D(LB)OWN, [WH}I{LB)
N, [WH)O{LB)UT, [WH}N{LB)ORTH, [W
H}S(LB}OUTH, {WH}E{LB}AST, {WH}W{
LB}EST, OR (WH}B(LB)ACK."C$

(H • 77 PRINT "YOU CAN ALSO (WH}T{LB}A
KE SOME'l'HING, {WH}L{LBJEAVE IT"

-78 PRINT "BEHIND, TELL ME TO {WH)
P(LB}EER CLOSELY AT"

.79 PRINT "THINGS AROUND US, CHECK
TO SEE WHAT WE"

·80 PRINT "HAVE {WH)G{LB}OT, (WH}Q
(LB)UIT, OR ASK FOR {WH)H(LB)ELP
({WH}?{LB)."C$C$"(PRESS ANY KEY)
"

WITHIN

'61 PRINT "OF DARKNESS."C$C$"ONCE
YOU SEE IT, YOU'LL BE STRUCK BLIN
D"

~f1~~~T
FROM PAGE 95

-I REM "THE EMERALD ELEPHANT OF CI
PANGU"

-2 REM A MINI-ADVENTURE, JUST TO S
HOW HOW IT'S DONE. FOR THE 64--1
T WON'T FIT

-3 REM ON AN UN EXPANDED VIC. IF Y
OU HAVE AN EXPANDED VIC, CHANGE T
HE TEXT SO IT

-4 REM WILL FIT PROPERLY ON THE SC
REEN.

'5 REM
'6 REM RD=ROOM DIRECTION TABLE. C

W$=COMMAND WORD TABLE. ~N$=ROOM

NAMES
-7 REM KS=KEYSTROKE TABLE. TN$="T

HING" NAME TABLE. TS$="THING" SH
ORT NAMES

-8 REM TL="THING" LOCATION TABLE (
ROOM II). VS=VISIT TABLE: NON-ZER
o IF VISITED.

- 9 REM
-10 DIM RD(14,8),CW$(16),RN$(60),K
S(64),TN$(9),TS$(9),TL(9),VS(14)

• 2(j GOSUB l(j(jf)

• 25 GOSUB 97(j
.27 REM
'28 REM SET UP BLANK LINES AND POS
ITION STRINGS

·29 RE 1
'3(j BL$=" {HM)
M)"

·31 RL$="{HM){CD){CD)":FOR 1=1 TO
78:RL$=RL$+" ":NEXT:RL$=RL$+"{HM)
{CD) {CD)"

-32 TL$="[HM)[CD)[CD){CD)[CD)":FOR
1=1 TO 78:TL$=TL$+" ":NEXT:TL$=T

L$+"[HM)[CD){CD){CD)[CD)"
-33 DL$=" (HM) {CD) (CD) {CD) {CD) {CD) {
CD) {CD)"

·34 T$="{HM}[CD){CD){CD}
YOUR REACH IS .... "

'35 C$=CHR$(l3)
- 6(j PRINT "[ SC} CAREFUL! "C$C$" JUST

THROUGH THOSE TREES IS THE CASTLE
"

70 AHOY!

EMERALD 
ELEPHANT 
FROM PAGE 95 

- I REM "THE EMERALD ELEPHANT OF CI 
PANGU " 

- 2 REM A MINI-ADVENTURE , JUST TO S 
HOW HOW IT ' S DONE . FOR THE 64--1 
T WON ' T FIT 

-3 REM ON AN UNEXPANDED VIC. IF Y 
OU HAVE AN EXPANDED VIC , CHANGE T 
HE TEXT SO IT 

· 4 REM WILL FIT PROPERLY ON THE SC 
REEN . 

· 5 REN 
' 6 REM RD=ROOM DIRECTION TABLE . C 

W$=COMMAND WORD TABLE . RN$=ROOM 
NAMES 

· 7 REM KS=KEYSTROKE TABLE . TN$="T 
HING" NAME TABLE . TS$= "THING " SH 
ORT NAMES 

' 8 REM TL= "THING " LOCATION TABLE ( 
ROOM H). VS=VISIT TABLE : NON-ZER 
o IF VISITED . 

- 9 REM 
· 10 DIM RD(14,8),CW$(16),RN$(60) , K 
S (64) , TN S (9) , TS $ (9) , TL ( 9) , VS (14 ) 

' 2() GOSUB 1 ()()() 
• 25 GOSUB 97() 
· 27 REM 
' 28 REM SET UP BLANK LINES AND POS 
ITION STRINGS 

' 29 REM 

· 62 PRINT " UNTIL YOU LEAVE ." CSC$ " B 
UT HIDDEN IN A SECRET TREASURE RO 
OM" 

· 63 PRINT "SOMEWHERE IN THE CASTLE 
IS THE EMERALD " 

· 64 PRINT " ELEPHANT OF CIPANGU . T 
HE TOUCH OF THE " 

. 65 PRINT " ELEPHANT WILL GIVE YOU 
THE PRICELESS " 

· 66 PRINT "GIFT OF FAR SIGHT , WHIC 
H WILL LET YOU" 

· 67 PRINT "SEE TO THE ENDS OF THE 
EARTH . WHATEVER" 

. 68 PRINT "PLACE YOU THINK OF, YOU 
WILL SEE . "CSC$ " (PRESS ANY KEY)" : 

GOSUB 99() 
. 69 PRINT "(SC}AS FOR ME , I SEEM T 
o YOU TO BE MERELY A" 

- 7() PRINT "FIREFLY . I AM REALLY S 
OMETHING ELSE" 

- 71 PRINT " ENTIRELY, AND ONCE YOU 
GET THE ELEPHANT " 

- 72 PRINT " AND LEAVE THE CASTLE , Y 
OU WILL SEE ME ASI REALLY AM . "C$ 

- 73 PRINT "WILL YOU COME WITH ME? 
I ' LL BE YOUR " 

· 74 PRINT "EYES, WHILE YOU DECIDE 
WHERE WE SHOULD GO . "CS 

- 75 PRINT "YOU CAN PRESS A SINGLE 
KEY TO GO (WH}U(LB}P," 

' 76 PRINT " (WH}D(LB}OWN, (WH}I(LB) 
N, (WH}O(LB}UT, (WH}N(LB}ORTH, (W 
H}S(LB}OUTH , (WH}E(LB}AST, (WH}W( 
LB}EST, OR (WH}B(LB}ACK."C$ 

' 3() BL$= " (HM) 
M} " 

(H • 77 PRINT " YOU CAN ALSO (WH}T(LB}A 
KE SOMETHING , (WH}L(LB}EAVE IT " 

- 78 PRINT " BEHIND, TELL ME TO (WH) 
P(LB}EER CLOSELY AT" 

· 31 RL$=" (HM) (CD) (CD} ": FOR 1=1 TO 
78:RL$=RL$+ " " :NEXT : RL$ =RL$+ " (HM) 
(CD) (CD) " 

' 32 TL$="(HM}(CD}(CD}(CD}(CD}" : FOR 
1=1 TO 78 : TL$=TL$+" ":NEXT : TL$=T 

L$+"(HM} (CD) (CD) (CD) (CD) " 
' 33 DL$= " (HM} (CD) (CD) (CD) (CD) (CD) ( 

CD) (CD)" 
· 34 T$=" (HM) (CD) (CD) (CD) 

YOUR REACH IS .. .. " 
· 35 C$=CHRS(13) 

WITHIN 

' 6() PRINT" (SC}CAREFUL! "C$C$"JUST 
THROUGH THOSE TREES IS THE CASTLE 
" 

· 61 PRINT "OF DARKNESS . "CSC$ " ONCE 
YOU SEE IT, YOU'LL BE STRUCK BLIN 
D" 
70 AHOY! 

. 79 PRINT "THINGS AROUND US, CHECK 
TO SEE WHAT WE " 

• 8() PRINT "HAVE (WH}G(LB}OT, (WH}Q 
(LB}UIT , OR ASK FOR (WH}H(LB}ELP 
«(WH}?(LB}) . "C$C$"(PRESS ANY KEy) 
" 

• 81 GOSUB 99() 
• 87 REM 
· 88 REM INITIAL POSITION 
• 89 REM 
' 90 XX =l : XR =I : PR=l : GOSUB 350 
• 97 REM 
' 98 REM MAIN LOOP . GET KEYSTROKE 

FIRST 
• 99 REM 

. If)1 
- If) 

l' 
• If) 
• If): 
. 1 (JI 

' 11' 
3() 

. 11 
011 
' 11 
' 12 

,5 
012 
' 12 
012 
-13 
1= 

. 14 
-18 
- 18 
' 18 
'19 

OS 
. 19 
' 29 
. 29 
' 29 
- 3() 

· 3 
TH 

-34 
34 
? 

- 34 
' 34 

PR 
' 34 
'34 

* · 34 
NY 

· 34 
-35 



.1rJrJ GOSUB 99 rJ
'105 PRINT BL$CW$(CM):IF CM=0 THEN

FJrJ
• FJ7 REM
,108 REM DIRECTION COMMANDS
.lrJ9 REM
'110 IF CM<9 THEN GOSUB 300:GOTO 1
3rJ

.117 REM

.118 REM ALL OTHER COMMANDS
'119 REM
·120 C=CM-8:0N C GOSUB 390,400,450
,550,470,190,500,500

0127 REM
'128 REM CHECK FOR VICTORY
,129 REM
'130 IF PR=l AND TL(9)=0 THEN FOR
1=0 TO 999:NEXT:GOTO 940

.140 PRINT BL$CW$(CM):GOTO 100
'187 REM
.188 REM "QUIT" ROUTINE
'189 REM
·19rJ PRINT "[ SC) PRESS Q TO QUIT": G

OSUB 990:IF CM=14 THEN END
0195 GOTO 35 rJ
'297 REM
.298 REM MOVEMENT HANDLER
'299 REM
.300 XX=XR:XR=PR:PR=RD(XR,CM)
'3 rJ2 REM
.303 REM CHECK FOR SPECIAL CASES
'3 rJ4 REM
'310 IF XR=7 AND TL(0)=0 AND PR=56

THEN GOSUB 900:PR=1:GOTO 350
315 IF PR=14 THEN GOSUB 905:GOTO

'35fJ
'320 IF PR=56 AND XR=4 AND TL(2)=0

THEN GOSUB 920:PR=5:GOTO 350
·325 IF PR=4 AND XR=5 AND TL(9)=0
THEN GOSUB 925:GOTO 350

'342 REM
343 REM IS IT AN ILLEGAL MOVEMENT
?

0344 REM
'345 DS$='''': IF PR>49 THEN DS$=RN$(
PR):PR=XR:XR=XX

'346 REM
'347 REM * * * RETURN POINT

* * *·348 REM TABLE SEARCH--ARE THERE A
NY "THINGS" IN THE ROOM?

.349 REM
'350 TN$="":FOR 1=0 TO 9:IF TL(I)=

PR THEN TN$=TN$+TN$(I)+", "
.355 NEXT:L=LEN(TN$):IF L>1 THEN T

N$=LEFT$(TN$,L-2)
'36rJ TT$=T$: IF TN$="" THEN TT$=""
• 362 REM
'363 REM SET ROOM NAME TO PRESENT

ROOM
·364 REM
'365 RN$=RN$(PR)
·367 REM
·368 REM IS IT THE FIRST VISIT TO

THE ROOM?
'369 REM
'370 IF VS(PR)=0 THEN VS(PR)=1:GOT
o 55rJ

·372 REM
·373 REM CLEAR SCREEN AND PRINT RO

OM NAME AND MESSAGE
·374 REM
• 375 PRINT "(SC}"CW$(Ol)RL$RN$TT$T

L$TN$DL$DS$
.38rJ RETURN
'387 REM
·388 REM BACK COMMAND HANDLER
·389 REM
·390 XX=PR:PR=XR:XR=XX:RN$=RN$(PR)

:DS$="":GOTO 35 rJ
·397 REM
,398 REM "TAKE" ROUTINE
·399 REM
• MJrJ I=rJ
.405 IF TL(I)=PR THEN TL(I)=0:PP$=

PP$+CHR$(I):DS$="GOT IT!":GOTO 35
rJ

.410 IF LEN(PP$»5 THEN GOSUB 450

.415 I=I+1:IF 1>9 THEN DS$="THERE'
S NOTHING HERE.":GOTO 350

• 42rJ GOTO MJ5
·447 REM
.448 REM "LEAVE" ROUTINE
·449 REM
.450 IF LEN(PP$)<l THEN DS$="YOU D

ON'T HAVE ANYTHING NOW.":GOTO 350
.455 LT=ASC(LEFT$(PP$,1)):PP$=RIGH

T$(PP$,LEN(PP$)-l)
·460 TL(LT)=PR:DS$="":GOTO 350
• 467 REM
·468 REM "GOT" HANDLER
,469 REM
• 47rJ IF PP$="" THEN DS$="YOU'VE GO

T NOTHING RIGHT NOW.":GOTO 350
·475 DS$="YOU'VE GOT: "+C$+C$
.480 FOR 1=1 TO LEN(PP$):DS$=DS$+T

AHOY! 71

• UJ(J GOSUB 99(J 
' 105 PRINT BL$CW$(CM) : IF CM=0 THEN 

1 (J(J 
ol(J7 REM 
· 108 REM DIRECTION COMMANDS 
. FJ9 REM 
' 110 IF CM <9 THEN GOSUB 300 : GOTO 1 
3(J 

. 117 REM 

. 118 REM ALL OTHER COMMANDS 
' 119 REM 
· 120 C=CM-8:0N C GOSUB 390,400 , 450 

, 550 , 470,190 , 500,500 
0127 REM 
' 128 REM CHECK FOR VICTORY 
0129 RE~l 

' 130 IF PR=l AND TL(9)=0 THEN FOR 
1=0 TO 999:NEXT:GOTO 940 

. 140 PRINT BL$CW$(CM) : GOTO 100 
' 187 REM 
. 188 REM "QUIT" ROUTINE 
' 189 REM 
' 19(J PRINT "( SC) PRESS Q TO QUIT " : G 

OSUB 990 : IF CM=14 THEN END 
0195 GOTO 35(J 
' 297 REM 
. 298 REM MOVEMENT HANDLER 
' 299 REM 
. 300 XX=XR : XR=PR : PR=RD(XR,CM) 
• 3(J2 REM 
. 303 REM CHECK FOR SPECIAL CASES 
' 3(J4 REM 
' 310 IF XR=7 AND TL(0)=0 AND PR=56 

THEN GOSUB 900:PR=1:GOTO 350 
315 IF PR=14 THEN GOSUB 905 : GOTO 

· 3srJ 
' 320 IF PR=56 AND XR=4 AND TL(2)=0 

THEN GOSUB 920:PR=5:GOTO 350 
' 325 IF PR=4 AND XR=5 AND TL(9)=0 
THEN GOSUB 925:GOTO 350 

'342 REM 
343 REM IS IT AN ILLEGAL MOVEMENT 
? 

· 344 REM 
' 345 DS$="":IF PR >49 THEN DS$ =RN$( 
PR) : PR=XR:XR=XX 

' 346 REM 
' 347 REM * * * RETURN POINT 

* * * , 348 REM TABLE SEARCH--ARE THERE A 
NY "THINGS" IN THE ROOM? 

· 349 REM 
'350 TN$= "": FOR 1=0 TO 9:IF TL(I)= 

PR THEN TN$ =TN$ +TN$(1)+ ", " 
. 355 NEXT : L=LEN(TN$) : IF L> l THEN T 

N$=LEFT$(TN$ , L- 2) 
, 36(J TT$=T$ : IF TN$ ="" THEN TT$ ="" 
• 362 REM 
' 363 REM SET ROOM NAME TO PRESENT 

ROOM 
· 364 REM 
, 365 RN$=RN$(PR) 
, 367 REM 
' 368 REM IS IT THE FIRST VISIT TO 

THE ROOM? 
· 369 REM 
· 370 IF VS(PR) =0 THEN VS(PR)=l:GOT 
o 55(J 

· 372 REM 
· 373 REM CLEAR SCREEN AND PRINT RO 

OM NAME AND MESSAGE 
· 374 REM 
, 375 PRINT " (SC) "CW$(CM)RL$RN$TT$T 

L$TN$DL$DS$ 
· 38(J RETURN 
, 387 REM 
· 388 REM BACK COMMAND HANDLER 
· 389 REM 
· 390 XX =PR : PR=XR:XR=XX : RN$= RN$(PR) 

: DS$ ="": GOTO 350 
· 397 REM 
, 398 REM "TA KE " ROUTINE 
, 399 REM 
• 4rJ(J I =(J 
. 405 IF TL(I)=PR THEN TL(I) =0 : PP$= 

PP$ +CHR$(I) : DS$= "GOT IT! ": GOTO 35 
(J 

. 410 IF LEN(PP$»5 THEN GOSUB 450 

. 415 I=I+l : IF 1>9 THEN DS$ =" THERE ' 
S NOTHING HERE .": GOTO 350 

, 42(J GOTO 4rJ5 
· 447 REM 
. 448 REM " LEAVE " ROUTINE 
, 449 REM 
. 45(J IF LEN(PP$)<l THEN DS$= " YOU D 

ON ' T HAVE ANYTHING NOW ." :GOTO 350 
. 455 LT=ASC(LEFT$(PP$ , l)):PP$=R1GH 

T$(PP$ , LEN(PP$) - l) 
· 460 TL(LT)=PR : DS$=" ": GOTO 350 
· 467 REM 
· 468 REM "GOT " HANDLER 
• 469 REM 
, 47(J IF PP$= "" THEN DS$="YOU ' VE GO 

T NOTHING RIGHT NOW .": GOTO 350 
. 475 DS$ =" YOU ' VE GOT : "+C$+C$ 
- 480 FOR 1=1 TO LEN(PP$) : DS$ =D S$+T 
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S$(ASC(MID$(PP$,I,l)))+C$:NEXT
'485 GOTO 35(J
·497 REM
.498 REM "HELP" ROUTINE
.499 REM
'5(J(J PRINT" {SCl "C$C$"THERE ARE 9
POSSIBLE DIRECTIONS:"

'5fJ1 PRINT "N = NORTH"C$"S = SOUTH
"C$"E = EAST"C$"W = WEST"C$"U = U
P"

'5fJ2 PRINT "D = DOWN"C$"I = IN"C$"
o = OUT"C$"B = BACK TO PREVIOUS R
OOM"C$

'5fJ3 PRINT "OTHER COMMANDS ARE:"C$
C$"T = TAKE THE FIRST OBJECT LIST
ED"

'5fJ4 PRINT "L = LEAVE BEHIND WHATE
VER YOU'VE BEEN CARRYING LO
NGEST"

·5fJ5 PRINT "P = PEER AT SURROUNDIN
GS"C$"G = LIST WHAT WE'VE GOT WIT
H US"

·5(J6 PRINT "Q = QUIT"C$"H = t1ELP"C
$"? = HELP"C$

'5fJ7 PRINT "(PRESS ANY KEY)"; :GOSU
B 99fJ:PRINT "{SCI":GOTO 35fJ

·547 REM
'548 REM "PEER" JUMP TABLE
'549 REM
·55fJ PRINT "{SCI"DL$
'555 ON PR GOSUB 6fJfJ,62fJ,64fJ,66fJ,6
8fJ,7fJfJ,72fJ,74fJ, 76fJ, 78fJ,8fJ0,82fJ,84
(j,86(J

'56fJ PRINT BL$CW$(CM)RL$RN$TT$TL$T
N$

'565 RETURN
-597 RE~l

·598 REM MAIN GATE DESCRIPTION
'599 REM
·60fJ PRINT "WE ARE STANDING ON TtlE

BRIDGE LEADING"
·6fJ1 PRINT "TO THE HUGE WOODEN GAT
E OF TtlE CASTLE."CS

·6(j2 PRINT "TO THE NORTH IS THE DE
EP FOREST. A"

'orJ3 PRINT "PATH LEADS AROUND TtlE
CASTLE TO THE"

·6(J4 PRINT "EAST AND \"EST. THE lolA
LLS ARE VERY HIGH"

·6(J5 PRINT "AND I CAN'T SEE ANYONE
AT ALL."

.615 RETURN
·617 REM

72 AHOY!

.618 REM WEST OF CASTLE
-619 REM
·62rJ PRINT "THE MEADOW IS FULL OF
RABBITS, SO BE"

·621 PRINT "CAREFUL WtlERE YOU STEP
. TtlE FOREST IS"

·622 PRINT "THICK TO THE WEST. A
PATH LEADS AROUND"

·623 PRINT "THE CASTLE TO THE NORT
HAND SOUTH."C$

·624 PRINT "THE STONES OF THE CAST
LE WALL ARE SLICK"

·625 PRINT "AND COVERED WITH MOSS.
"C$

·626 PRINT "LISTEN--YOU CAN HEAR A
HORSE WHINNYING."

.635 RETURN
• 637 REM
·638 REM EAST OF CASTLE
• 639 REM
-64fJ PRINT "PLEASE DON'T DANCE ARO

UND SO MUCHl"C$
·641 PRINT "WE'RE ON A NARROW LEDG

E ALONG THE EAST"
·642 PRINT "EDGE OF THE CASTLE. I
T ENDS JUST A FEW"

·643 PRINT "YARDS TO THE SOUTH."CS
·644 PRINT "OVER THE EDGE IT'S A S

HEER DROP FOR AT"
·645 PRINT "LEAST TWO THOUSAND FEE

T. THE EDGE IS"
·646 PRINT "CRUMBLING A LITTLE, SO

IF YOU DON'T"
·647 PRINT "MIND, COULDN'T WE JUST

GO BACK?"
·655 RETURN
'657 REM
·658 REM SOUTH QF CASTLE
'659 REM
·66fJ PRINT "WE'RE IN A GROVE OF TR

EES ON A NARROW"
·661 PRINT "WEDGE OF LAND JUST SOU

TH OF THE CASTLE."CS
·662 PRINT "THE LAND SLOPES DOWN T

OWARD THE FOUNDA-"
·663 PRINT "TION OF THE CASTLE TO

THE NORTH, AND TO"
·664 PRINT "THE SOUTH IT SLOPES UP

TO A SUDDEN"
.665 PRINT "DROP-OFF. THERE'S A S

TEEP CLIFF TO THE EAST, TOO."CS
.666 PRINT "THERE'S A COLUMN OF SM

OKE RISING ABOVE THE CASTLE WALL

"
.67
·67
·67
• 67
·68

RN
• 68

RO
'68

EA
'68

A
·68

F
'68

LA
·68
o

·68:
G!

- 6 '
o

·6
S

·6
ED

·6
I

·6
o

·69
T

·69
'69
·6
'69
·7(
I

·7(
o

S$(ASC(MID$(PP$,I,l)))+C$:NEXT 
' 485 GOTO 35(J 
· 497 REM 
· 498 REM " HELP" ROUTINE 
· 499 REM 
' 5(J(J PRINT "(SC)"C$C$"THERE ARE 9 
POSSIBLE DIRECTIONS: " 

' 5(J1 PRINT "N ; NORTH"C$"S ; SOUTH 
"C$"E ; EAST"C$"W ; WEST"C$"U ; U 
P" 

' 5(J2 PRINT "0 ; DOWN"C$"I ; IN"C$" 
o ; OUT"C$"B ; BACK TO PREVIOUS R 
OOM"C$ 

' 5(J3 PRINT "OTHER COM~lANDS ARE: "C$ 
C$"T ; TAKE THE FIRST OBJECT LIST 
ED" 

' 504 PRINT "L ; LEAVE BEHIND WHATE 
VER YOU'VE BEEN CARRYING LO 

.618 REM WEST OF CASTLE 
'619 REM 
·62(J PRINT "THE MEADOW IS FULL OF 
RABBITS, SO BE" 

' 621 PRINT "CAREFUL WHERE YOU STEP 
. THE FOREST IS" 

·622 PRINT "THICK TO THE WEST. A 
PATH LEADS AROUND" 

· 623 PRINT "THE CASTLE TO THE NORT 
HAND SOUTH . "C$ 

· 624 PRINT "THE STONES OF THE CAST 
LE WALL ARE SLICK" 

·625 PRINT "AND COVERED WITH MOSS. 
"C$ 

· 626 PRINT "LISTEN--YOU CAN HEAR A 
HORSE WHINNYING . " 

.635 RETURN 
• 637 REM 

NGEST" 
' 5(J5 PRINT IIp ; 
GS"C$"G ; LIST 
H US" 

. 638 REM EAST OF CASTLE 
PEER AT SURROUNDIN ' 639 REM 
WHAT WE ' VE GOT WIT · 640 PRINT "PLEASE DON'T DANCE ARO 

UNO SO MUCH!"C$ 
' 5(J6 PRINT "Q ; 
$"? ; HELP"C$ 

QUIT"C$"H ; HELP"C · 641 PRINT "WE'RE ON A NARROW LEDG 

' 5(J7 PRINT "(PRESS ANY KEY)"; :GOSU 
B 99(J:PRINT "(SC)":GOTO 35(J 

· 547 REM 
' 548 REM "PEER" JUMP TABLE 
' 549 RE~l 

· 55fJ PRINT" (SC) "DL$ 
' 555 ON PR GOSUB 600,620,640,660,6 
80,700,720,740,760,780,800,820,84 
(J,86(J 

' 560 PRINT BL$CW$(CM)RL$RN$TT$TL$T 
N$ 

' 565 RETURN 
' 597 REM 
' 598 REM MAIN GATE DESCRIPTION 
' 599 REM 

E ALONG THE EAST" 
· 642 PRINT "EDGE OF THE CASTLE. I 
T ENDS JUST A FEW" 

· 643 PRINT "YARDS TO THE SOUTH . "C$ 
• 644 PRINT "OVER THE EDGE IT'S A S 

HEER DROP FOR AT" 
· 645 PRINT "LEAST TWO THOUSAND FEE 

T. THE EDGE IS" 
·646 PRINT "CRUMBLING A LITTLE, SO 

IF YOU DON'T" 
· 647 PRINT "MIND, COULDN'T WE JUST 

GO BACK?" 
· 655 RETURN 
• 657 REM 
· 658 REM SOUTH QF CASTLE 
'659 REM 

· 600 PRINT "WE ARE 
BRIDGE LEADING" 

STANDING ON THE . 660 PRINT "WE'RE IN A GROVE OF TR 
EES ON A NARROW" 

· 601 PRINT "TO THE HUGE WOODEN 
E OF THE CASTLE."C$ 

GAT . 661 PRINT "WEDGE OF LAND JUST SOU 
TH OF THE CASTLE . "C$ 

· 6(J2 PRINT "TO THE NORTH I S THE DE 
EP FOREST . A" 

· 662 PRINT "THE LAND SLOPES DOWN T 
OWARD THE FOUNDA-" 

· 603 PRINT "PATH LEADS AROUND THE · 663 PRINT "TION OF THE CASTLE TO 
THE NORTH, AND TO" CASTLE TO THE" 

'6(J4 PRINT "EAST AND I"EST. 
LLS ARE VERY HIGH" 

· 6(J5 PRINT "AND I CAN'T SEE 
AT ALL." 

. 615 RETURN 
' 617 REM 
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THE WA · 664 PRINT "THE SOUTH IT SLOPES UP 
TO A SUDDEN" 

ANYONE · 665 PRINT "DROP-OFF . THERE'S A S 
TEEP CLIFF TO THE EAST, TOO . "C$ 

· 666 PRINT "THERE'S A COLUMN OF SM 
OKE RISING ABOVE THE CASTLE WALL 

" 
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· 68 
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"
.675 RETURN
·677 REM
·678 REM KITCHEN
'679 REM
.68(j PRINT "THE KITCHEN FIRE IS BU

RNING HOTLY, BUT"
'681 PRINT "THERE'S NO ONE IN THE
ROO~1 . "C$

'682 PRINT "A LARGE OPEN DOORWAY L
EADS OUT INTO THE"

'683 PRINT "COURTYARD TO THE NORTH
AND \vEST. THE"

·684 PRINT "DOORWAY IS FILLED WITH
FLI ES. NOT"

'685 PRINT "FIREFLIES--THE LOWER-C
LASS KIND."C$

·686 PRINT "TO THE EAST THERE'S AN
OTHER DOOR, AND"

'687 PRINT "TO THE SOUTH THERE'S A
GAP \VHERE ONE"

·688 PRINT "STONE HAS BEEN PULLED
OUT OF THE"

·689 PRINT "FOUNDATION. IT'S THE
SECRET POSTERN"

·69(j PRINT "DOOR, THE ONE WE CRAWL
ED THROUGH."C$

·691 PRINT "THERE'S A LARGE TABLE
IN THE MIDDLE OF"

·692 PRINT "THE ROOM, WITH MORE FO
OD ON IT THAN A"

·693 PRINT "NORMAL PERSON COULD EA
T IN A WEEK.";

·695 RETURN
'697 REM
·698 REM COURTYARD
'699 REM
'7(J(j PRINT "\VE'RE IN AN OPEN AREA

IN THE CENTER OF"
'7(jl PRINT "THE CASTLE. THE DOOR

OF THE GREAT HALL IS JUST EAST OF
US."C$

.• 7(J2 PRINT "THE KITCHEN IS TO THE
SOUTH AND THERE ARE STABLES TO
THE \VEST. "C$

'703 PRINT "TO THE NORTH IS THE GA
TEHOUSE, A THICK"

'704 PRINT "BUILDING THAT SURROUND
S AND PROTECTS THEMAIN GATE."C$

'705 PRINT "THE DIRT IN THE COURTY
ARD IS SMOOTH, AS"

'706 PRINT "IF NO ONE HAD EVER \VAL
KED HERE. THE ONLY FOOTPRINTS ARE

IMPORTANT
Before typing in on Ahoy' program, refer to the

first two pages of the program listings section.

YOURS."
• 715 RETURN
'717 REM
·718 REM GATEHOUSE
• 719 RE~l
'720 PRINT "WE'RE HIGH UP IN THE G

ATEHOUSE, BY THE"
·721 PRINT "WINDLASS THAT CONTROLS

THE GATE. IT'S"
'722 PRINT "STUCK--ALL YOUR STRENG

TH CAN'T BUDGE IT.SORRY I CAN'T H
ELP."C$

'723 PRINT "THERE ARE SHORT STAIR\V
AYS LEADING UP TO"

'724 PRINT "THE WALLS, AND ANOTHER
STAIRWAY LEADING"

·725 PRINT "DOWN TO THE COURTYARD
BELO\V US." C$

'726 PRINT "HANGING FROM A SPIKE 0
N THE IvALL IS A"

'727 PRINT "SINGLE ELEPHANT'S TUSK
IT'S TOO HIGH TO REACH."

·735 RETURN
• 737 REM
.738 REM ON THE WALLS
• 739 RE~f

·74(j PRINT "WE'RE ON THE CASTLE \VA
LLS, BEHIND THE"

'741 PRINT "CRENELLATION. WE CAN
WALK ALL THE WAY"

'742 PRINT "AROUND THE CASTLE. TH
E ONLY PLACES WE"

• 743 PRINT "CAN GET OFF ARE THE GA
TEHOUSE AND THE"

'744 PRINT "TOWER THAT RISES ABOVE
THE GREAT HALL."CS

'745 PRINT "PLEASE DON'T STAY UP H
ERE TOO LONG."

·746 PRINT "THERE ARE BIRDS COMING
CLOSER. THEY"

• 747 PRI T "LOOK TO IE LIKE THE IN
SECT-EATING KIND,"

'748 PRINT "AND A FIREFLY LIKE ME
CAN'T HIDE VERY EASILY."

'755 RETURN
'757 REM
·758 REM GREAT HALL
'759 REM
'760 PRINT "WE'RE IN THE GREAT HAL
L OF THE CASTLE."

'761 PRINT "A LARGE DOORWAY IN THE
NORTH LEADS TO"

'762 PRINT "THE COURTYARD, WHILE A
AHOY! 73

" 
. 675 RETURN 
· 677 REM 
· 678 REM KITC HEN 
' 6 79 REM 
. 68() PRINT "THE KITCHEN FIRE IS BU 

RNING HOTL Y, BUT " 
· 68 1 PRINT "THERE' S NO ONE IN THE 

ROOM . "C$ 
· 682 PRINT " A LARGE OPEN DOORWAY L 

EADS OUT INTO THE" 
' 683 PRI NT "COURTY ARD TO THE NORT H 

AND I~EST . THE " 
· 684 PRINT " DOORWA Y IS FILLED IHTH 

FLIES . NOT " 
· 685 PRINT " FIREFLIES--THE LOWER - C 

LASS KIND ." C$ 
· 686 PRINT "TO THE EAST THERE ' S AN 

OTHER DOOR , AND" 
' 687 PRINT "TO THE SOUT H THERE ' S A 

GAP WHERE ONE " 
· 688 PRINT " STONE HAS BEEN PULLED 

OUT OF THE " 
· 689 PRINT " FOUNDATION . IT ' S THE 
SECRET POSTERN " 

· 69() PRINT " DOOR , THE ONE WE CRAWL 
ED THROUGH . "C$ 

· 691 PRINT "THERE ' S A LARGE TABLE 
IN THE MIDDLE OF " 

· 692 PRINT "THE ROOM , WIT H MORE FO 
OD ON IT THAN A" 

· 693 PRINT " NORMAL PERSON COULD EA 
T IN A I~EEK . "; 

· 695 RETURN 
' 697 REM 
· 698 REM COURTYARD 
' 699 REM 
• 7()() PRINT "I~E ' RE IN AN OPEN A REA 

IN THE CENTER OF " 
• 7()1 PRINT "THE CASTLE . THE DOOR 

OF THE GREAT HALL IS JUST EAST OF 
US. "C$ 

.• 7()2 PRINT "THE KITC HEN IS TO THE 
SOUTH AND THERE ARE STABLES TO 
THE \~EST . "C$ 

' 703 PRINT "TO THE NORTH IS THE GA 
TEHOUSE , A THICK " 

' 7()4 PRINT " BUILDING THAT SURROUND 
S AND PROTECTS THEMAIN GATE ." C$ 

' 705 PRINT "THE DIR T IN THE COU RTY 
ARD IS SMOOTH , AS " 

' 7()6 PRINT " IF NO ONE HAD EVER WAL 
KED HERE . THE ONLYFOOT PR INTS ARE 

IMPORTANT 
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YOURS , " 
· 715 RETURN 
' 717 REM 
· 718 REM GATE HOUSE 
• 719 REM 
• 72() PRINT " WE ' RE HIGH UP IN THE G 

ATEHOUSE , BY THE" 
' 72 1 PRINT "WINDLASS THAT CONTROLS 

THE GATE . IT ' S" 
' 722 PRINT " STUCK--ALL YOUR STRENG 

TH CAN ' T BUDGE IT . SORRY I CAN ' T H 
ELP ." C$ 

• 723 PRINT "THERE ARE SHORT STAIRW 
AYS LEADING UP TO " 

' 724 PRINT "THE WALLS , AND ANOTHER 
STAIRWAY LEADING " 

· 725 PRINT " DOWN TO THE COURTYARD 
BELO \~ US. "C$ 

• 726 PRINT " HANGING FROM A SPIKE 0 
N THE WALL IS A" 

· 727 PRINT "SINGLE ELEPHANT ' S TUSK 
IT'S TOO HIGH TO REACH . " 

' 735 RETURN 
- 737 R E~l 
. 738 REM ON THE WALLS 
- 739 REM 
• 7M) PRINT " WE ' RE ON THE CASTLE WA 

LLS , BEHIND THE " 
• 741 PRINT "CRENELLATION . WE CAN 

\~ALK ALL THE \~AY " 

• 742 PRINT " AROUND THE CASTLE . TH 
E ONLY PLACES WE " 

' 743 PRINT " CAN GET OFF ARE THE GA 
TEHOUSE AND THE" 

- 744 PRINT "TOWER THAT RISES ABOVE 
THE GREAT HALL . "C$ 

' 745 PRINT " PLEASE DON ' T STAY UP H 
ERE TOO LONG . " 

· 746 PRINT "THERE ARE BIRDS COMING 
CLOSER . THEY" 

' 747 PRINT " LOOK TO ME LIKE THE IN 
SECT-EATING KIND, " 

• 748 PRINT " AND A FIREFLY LIKE ME 
CAN ' T HIDE VERY EASILY ." 

' 755 RETURN 
' 757 REM 
· 758 REM GREAT HALL 
"7 59 REM 
• 76() PRINT " WE ' RE IN THE GREAT HAL 
L OF THE CASTLE . " 

· 761 PRINT " A LARGE DOORWAY IN THE 
NORTH LEADS TO " 

' 762 PRINT "THE COURTYARD , WHILE A 

AHOY! 73 



SMALL DOOR TO THE WEST GOES TO -80S PRINT "AROUND AND AROUND THE ·85
THE KITCHEN." EDGE OF THE TOWER." • 861

-763 PRINT C$"THERE ARE TABLES AND .806 PRINT "AT LEAST I THINK IT'S C
BENCHES AROUND THE" EMPTY. "C$ YII'

'764 PRINT "ROOM, A HUGE FIRE PIT '807 PRINT "WOULD YOU MIND TERRIBL ·86
IN THE MIDDLE, ANDA THRONE AT ONE Y IF WE JUST WENT BACK DOWN THE L AI

END." ADDER?" '86
'765 PRINT C$"A LARGE TAPESTRY ON .815 RETURN IT
THE WALL PROCLAIMS" • 817 REM - 86

• 766 PRINT "THAT THIS IS THE RESID - 818 REM THE STABLES HA'
ENCE OF THE COUNT OF OBSCURITY. "c • 819 RE~l '86,
$ - 82() PRINT "THE FLOOR OF THE STABL E I

'767 PRINT "A SMALL STAIRWAY GOES E IS WOODEN, AND" -86
UP ALONG ONE \~ALL" - 821 PRINT "SOME OF THE BOARDS ARE AN:

.768 PRINT "AND BEHIND THE THRONE MISSING--TEST" '87
THERE'S A TRAP" -822 PRINT "EACH STEP BEFORE YOU P ·901

.769 PRINT "DOOR THAT SOMEONE HAS UT YOUR \~EIGHT ON" :R:
CARELESSLY LEFT" -823 PRINT "IT. IT LOOKS LIKE A L '9(}

-77() PRINT "HALF OPEN."; ONG WAY DOWN IF" U I
-775 RETURN -824 PRINT "YOU FALL THROUGH. OR N ~
.777 REM IS THERE SOMETHINGUNDER THE STABL .90 '
-778 REM COUNT'S CHAMBER E?":PRINT '9()
'779 REM '825 PRINT "THERE'S THAT WHINNYING (8
.78() PRINT "THE LARGE CURTAINED BE SOUND. IT SEEMS" ·9(j

D LOOKS RECENTLY" - 826 PRINT "TO BE COMING FROM THAT' N
• 781 PRINT "SLEPT IN, AND THE HEAR STALL, BUT THE" ·91

TH COALS ARE STILLGLOWING. "C$ • 827 PRINT "STALL IS EMPTY.": PRINT LU
-782 PRINT "SMALL DOORS LEAD ONTO '828 PRINT "I DON'T MEAN TO SOUND -91

THE WALLS TO THE" TIMID, BUT THE" T
'783 PRINT "NORTH AND WEST, WHILE -829 PRINT "ONLY WAY OUT OF HERE I '91

SMALL CUPBOARD" S THE EAST DOOR TOTHE COURTYARD." E
.784 PRINT "DOORWAYS SEEM TO LURK .835 RETURN ·91

BEHIND EVERY"C$"TAPESTRY."C$ -837 REM E
.785 PRINT "A STAIRWAY IN ONE CORN ·838 REM THE DUNGEONS '91

ER GOES DOWN, AND" - 839 REM G
'786 PRINT "A NARROW LADDER LEADS ·840 PRINT "WE'RE DOWN IN THE DUNG '91
UP THROUGH THE" EONS, AND THE" MB
787 PRINT "CEILING. I THINK I CA • 841 PRINT '''ONLY LIGHT DOWN HERE I ·91
N HEAR FOOTSTEPS" S ME.":PRINT SE

-788 PRINT "ABOVE US. PLEASE DON' ·842 PRINT "AND I'M NOT ALL THAT B '91-
T GO UP THERE." RIGHT.":PRINT HT

'795 RETURN ·843 PRINT "LOTS OF LITTLE CELLS E ·91
-797 REM VERYWHERE. MOSTLY" GO
- 798 REM TOWER LOOKOUT - 844 PRINT "EMPTY. NONE OF THEM W - 91
- 799 REM ITH ANY LIVING" - 92
'800 PRINT "WE'RE AT THE HIGHEST P .845 PRINT "RESIDENTS. UNLESS YOU CK

OINT OF THE"C$"CASTLE."C$ COUNT RATS.":PRINT -92
-8()2 PRINT "IGNORE THE SOUND OF SO - 846 PRINT "I DON'T SEE ANY DEATH LI

MEONE WALKING" TRAPS, BUT THEN, ICAN'T SEE MUCH - 922
- 8()3 PRINT "AROUND. IT ISN'T ANYB OF ANYTHING." AT

ODY--JUST AN" -855 RETURN $
'8()4 PRINT "EMPTY SUIT OF ARMOR TH '857 REM • 92

AT KEEPS WALKING" '858 REM THE TREASURE ROOM AW
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SM ALL DOOR TO THE WEST GOES TO . 805 PRINT "AROUND AND AROUND THE · 85' 
THE KITCHEN ." EDGE OF THE TOWER . " - 86' 

- 763 PRINT C$ " THERE ARE TABLES AND - 8()6 PRINT " AT LEAST I THINK IT ' S C' 
BENCHES AROUND THE " EMPTY. " C$ YWI 

' 764 PRINT " ROOM , A HUGE FIRE PIT - 807 PRINT " WOULD YOU MIND TERRIBL - 86 
IN THE MIDDLE , ANDA THRONE AT ONE Y IF WE JUST WENT BACK DOWN THE L AI 

END . " ADDER? " ' 86 
- 765 PRINT C$ " A LARGE TAPESTRY ON . 815 RETURN IT 
THE WALL PROCLAIMS " ' 817 REM ' 86 

- 766 PRINT " THAT THIS IS THE RESID . 818 REM THE STABLES HA l 
ENCE OF THE COUNT OF OBSCURITY. "c • 819 RE~l - 86· 
$ - 82() PRINT " THE FLOOR OF THE STABL E I 

' 767 PRINT " A S~lALL STAIRWAY GOES E IS WOODEN, AND " - 86 
UP ALONG ONE I,ALL " - 821 PRINT " SOME OF THE BOARDS ARE AN I 

- 768 PRINT " AND BEHIND THE THRONE MISSING--TEST " ' 87 ' 
THERE ' S A TRAP " · 822 PRINT " EACH STEP BEFORE YOU P - 9()1 

- 769 PRINT " DOOR THAT SOMEONE HAS UT YOUR I,EIGHT ON " : RI 
CARELESSLY LEFT " - 823 PRINT "IT . IT LOOKS LIKE A L ' 9() 

. 77() PRINT " HALF OPEN ." ; ONG WAY DOWN IF " U I 
- 775 RETURN . 824 PRINT " YOU FALL THROUGH . OR N ' 
. 777 REM IS THERE SOMETHINGUNDER THE STABL · 9(): 
- 778 REM COUNT ' S CHAMBER E? ": PRINT - 9(): 
- 779 REM - 825 PRINT " THERE ' S THAT WHINNYING (8 
- 78() PRINT " THE LARGE CURTAINED BE SOUND. IT SEEMS " - 9() 

D LOOKS RECENTLY " - 826 PRINT " TO BE COMING FROM THAT · N 
- 781 PRINT " SLEPT IN , AND THE HEAR STALL , BUT THE " - 91f 

TH COALS ARE STILLGLOWING . " C$ - 827 PRINT " STALL IS EMPTY .": PRINT LU 
' 782 PRINT " SMALL DOORS LEAD ONTO - 828 PRINT "I DON'T MEAN TO SOUND - 91 

THE WALLS TO THE" TIMID, BUT THE " T 
- 783 PRINT " NORTH AND WEST , WHILE - 829 PRINT " ONLY WAY OUT OF HERE I - 91 

SMALL CUPBOARD " S THE EAST DOOR TOTHE COURTYARD ." E 
- 784 PRINT " DOORWAYS SEEM TO LURK - 835 RETURN - 91 
BEHIND EVERY " C$ " TAPESTRY . " C$ - 837 REM E 

- 785 PRINT " A STAIRWAY IN ONE CORN - 838 REM THE DUNGEONS - 91 
ER GOES DOWN , AND " - 839 REM G ) 

- 786 PRINT " A NARROI, LADDER LEADS - 8M) PRINT " WE ' RE DOWN IN THE DUNG - 91 , 
UP THROUGH THE " EONS , AND THE" MB~ 
787 PRINT " CEILING . I THINK I CA - 841 PRINT ' '' ONLY LIGHT DOI,N HERE I - 91 
N HEAR FOOTSTEPS " S ME. " :PRINT SE 

- 788 PRINT " ABOVE US . PLEASE DON ' - 842 PRINT " AND I ' M NOT ALL THAT B - 91-
T GO UP THERE ." RIGHT . " : PRINT HT 

- 795 RETURN · 843 PRINT "LOTS OF LITTLE CELLS E · 91 
- 797 REM VERYWHERE . ~10STLY" GO 
• 798 REM TOWER LOOKOUT - 844 PRINT "EMPTY . NONE OF THEM W - 91 
'7 99 REM ITH ANY LIVING" - 92 
- 800 PRINT "WE ' RE AT THE HIGHEST P . 845 PRINT "RESIDENTS . UNLESS YOU CK 

OINT OF THE " C$"CASTLE. " C$ COUNT RATS." : PRINT ' 92 
- 8()2 PRINT " IGNORE THE SOUND OF SO - 846 PRINT " I DON ' T SEE ANY DEATH Lq 

MEONE WALKING " TRAP S , BUT THEN , ICAN ' T SEE MUCH - 92 
' 8()3 PRINT " AROUND . IT I SN ' T ANYB OF ANYTHING ." AT' 

ODY - -JUST AN " . 855 RETURN $ 
' 8()4 PRINT " EMPTY SUIT OF ARMOR TH - 857 REM • 92 

AT KEEPS WALKING " - 858 REM THE TREASURE ROOM AW 
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·859 REM
'860 PRINT "WE MADE IT! THERE ARE

COINS AND INGOTS AND JEWELS EVER
YWHERE!"

·861 PRINT:PRINT "PAINTINGS, TOO.
AND SCULPTURES.":PRINT

'862 PRINT "NO, DON'T TAKE ANY OF
IT! IT'S ALL"

'863 PRINT "CURSED! JUST THE ELEP
HANT OF CIPANGU--"

'864 PRINT "THAT'S ALL YOU CAN TAK
E WITH YOU, IF"

·865 PRINT "YOU WANT TO LIVE LONG
AND PROSPER."

'875 RETURN
·900 RD(7,1)=1:RD(7,8)=1:RD(1,2)=7

:RD(l,7)=7
'9 r)1 DS$="USING THE GOLDEN KEY, YO

U UNLOCK THE TURNSTILE AND OPE
N THE GATE"

.9r)2 RETURN
'905 IF TL(4)=0 AND TL(5)=0 AND TL

(8)=r) THEN 9Ir)
·906 PR=XR:XR=XX:DS$=RN$(56):RETUR

N
·9Ir) PRINT "(SC)"DL$"DON'T BE SO C

LUMSY! YOU SPILLED SOME"
·911 PRINT "ALE FROM THE FLAGON ON

THE PILLOW AND"
·912 PRINT "THE MOUSE SUDDENLY WOK

E UP AND DRANK IT"
·913 PRINT "AND--WAIT A MINUTE--TH
E MOUSE IS"

'914 PRINT "SPEAKING. IT'S READIN
G SmlE ANCIENT"

'915 PRINT "WORDS WRITTEN IN THE E
MBROIDERY OF THE"

·916 PRINT "PILLOW--AND THERE'S A
SECRET DOOR,"

·917 PRINT "BEGINNING TO GLOW BRIG
HTLY--IT'S THE"

·918 PRINT "TREASURE ROOM! LET'S
GO IN! "C$C$"(PRESS A KEY)"

• 919 GOSUB 99 r): DS$='''': RETURN
·920 PRINT "(SC)"DL$"THERE'S A CRA

CK IN ONE FOUNDATION STONE"
·921 PRINT "AND IF YOU JUST PRY A
LITTLE WITH THE"

'922 PRINT "BUTCHER KNIFE--YES, TH
AT'S IT. GET YOURBACK INTO IT."C
$

'923 PRINT "YOU DID IT! WE CAN CR
AWL UNDER HERE ANDGET INSIDE.":PR

IMPORTANT
Before typing in on Ahoy! progrom, refer to the

first 'wo poges of the progrom listings section.

INT
• 924 PRINT "(PRESS A KEY)" :DS$="":

GOSUB 99 r):RETURN
'925 PR=5:XR=XX
'926 DS$="YOU CAN'T GET THROUGH WI

TH THE ELEPHANT.I THOUGHT YOU KNE
WTHAT."

'927 DS$=DS$+C$+"ONLY THE MAIN GAT
E WILL LET US PASS."

.928 RETURN
• 937 REM
'938 REM VICTORY HANDLER
·939 REM
'940 PRINT "(SCjWE MADE IT!":PRINT

:PRINT "WE'RE OUTSIDE THE CASTLE
WITH THE"

·941 PRINT "EMERALD ELEPHANT OF CI
PANGU. NOW YOU"

·942 PRINT "CAN SEE AGAIN, AND I H
AVE RECOVERED MY"

·943 PRINT "TRUE FORM. I KNOW I'M
INCREDIBLY GOOD-"

'944 PRINT "LOOKING, BUT DON'T BOT
HER ASKING ME FOR"

• 945 PRINT "A DATE--YOU' RE FINE FO
R EXPLORING"

'946 PRINT "CASTLES, BUT I'M ENGAG
ED TO MARRY"

'947 PRINT "SOMEBODY WITH ROYAL BL
OOD AND A FORTUNE"

'948 PRINT "BIGGER THAN THE NATION
AL DEBT. YOU'VE"

-949 PRINT "BEEN SWEET, THOUGH. T
HANKS A BUNCH!":PRINT:PRINT "BYE!
"

-950 POKE 198,0:END
- 967 REM
'968 REM RANDOMLY CHOOSE LOCATION

OF TREASURE ROOM
- 969 REM
-970 R=INT(10*RND(9»:IF R>2 THEN

R=3
'971 IF R=l THEN R=0
'972 ON R GOTO 975,980,985
'975 X=2+INT(2*RND(9»:RD(10,X)=14

:RETURN
'980 RD(12,6)=14:RETURN
'985 X=1+INT(8*RND(9»:R=13:IF RD(

R,X)=55 THEN RD(R,X)=14:RETURN
• 986 GOTO 985
-990 A=PEEK(197):IF A=64 THEN 990
·995 CM=KS(A):RETURN
- 997 RE~1
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· 859 REM 
· 860 PRINT "W E MADE IT ! THERE ARE 

COINS AND !NGOTS AND JEWELS EVER 
YWHERE !" 

· 861 PRINT:PRINT " PAINTINGS , TOO . 
AND SCULPTURES .": PRINT 

' 862 PRINT " NO, DON ' T TAKE ANY OF 
IT! IT ' S ALL " 

· 863 PRINT "CURSED! JUST THE ELEP 
HANT OF CIPANGU-- " 

· 864 PRINT "THAT ' S ALL YOU CAN TAK 
E WITH YOU , IF " 

· 865 PRINT " YOU WANT TO LIVE LONG 
AND PROSPER ." 

· 875 RETURN 
· 900 RD(7 , 1)=I:RD(7 , 8)=I : RD(I , 2)=7 

: RD(l,7)=7 
' 9()] DS$= "USING THE GOLDEN KEY , YO 

U UNLOCK THE TURNSTILE AND OPE 
N THE GATE " 

. 9()2 RETURN 
· 905 IF TL(4)=0 AND TL(5)=0 AND TL 

(8)=() THEN 91() 
· 906 PR=XR : XR=XX : DS$=RN$(56) : RETUR 

N 
· 91() PRINT " {SC} " DL$ " DON ' T BE SO C 

LUMSY ! YOU SPILLED SOME" 
· 911 PRINT " ALE FROM THE FLAGON ON 

THE PILLOW AND " 
· 912 PRINT "THE MOUSE SUDDENLY WOK 

E UP AND DRANK IT " 
· 913 PRINT " AND--WAIT A MINUTE- - TH 
E MOUSE IS " 

· 914 PRINT "SPEAKING. IT ' S READIN 
G SOME ANCIENT " 

· 915 PRINT " WORDS WRITTEN IN THE E 
MBROIDERY OF THE " 

· 916 PRINT "PILLOW--AND THERE'S A 
SECRET DOOR ," 

· 917 PRINT " BEGINNING TO GLOW BRIG 
HTLY--IT ' S THE " 

· 918 PRINT "TREASURE ROOM ! LET'S 
GO IN! "C$C$ " (PRESS A KEy) " 

• 919 GOSUB 99(): DS$= "": RETURN 
· 92() PRINT " (SC} "DL$ "THERE ' S A CRA 

CK IN ONE FOUNDATION STONE " 
· 921 PRINT " AND IF YOU JUST PRY A 
LITTLE WITH THE " 

· 922 PRINT " BUTCHER KNIFE--YES, TH 
AT'S IT . GET YOURBACK INTO IT . "C 
$ 

· 923 PRINT "YOU DID IT! WE CAN CR 
AWL UNDER HERE ANDGET INSIDE .": PR 

IMPORTANT 
Before typing in on Ahoy! program, refer to the 

first two pages of the progrom fistings section . 

INT 
· 924 PRINT "(PRESS A KEY)" :DS$= "": 

GOSUB 99() : RETURN 
· 925 PR=5 : XR=XX 
· 926 DS$= " YOU CAN ' T GET THROUG H WI 

TH THE ELEPHANT . I THOUGHT YOU KNE 
W THAT ." 

· 927 DS$=DS$+C$ +" ONLY THE MAIN GAT 
E WILL LET US PASS . " 

• 928 RETURN 
· 937 REM 
· 938 REM VICTORY HANDLER 
· 939 REM 
• 94() PRINT " (SC}WE MADE IT! ": PRINT 

: PRINT " WE ' RE OUTSIDE THE CASTLE 
WITH THE" 

· 941 PRINT "EMERALD ELEPHANT OF CI 
PANGU . NOW YOU" 

· 942 PRINT "CAN SEE AGAIN , AND I H 
AVE RECOVERED MY " 

· 943 PRINT "TRUE FORM . I KNOW I 'M 
INCREDIBLY GOOD- " 

· 944 PRINT "LOOKING, BUT DON'T BOT 
HER ASKING ME FOR " 

· 945 PRINT "A DATE--YOU'RE FINE FO 
R EXPLORING " 

· 946 PRINT "CASTLES, BUT I ' M ENGAG 
ED TO MARRY " 

· 947 PRINT " SOMEBODY WITH ROYAL BL 
OOD AND A FORTUNE" 

· 948 PRINT "BIGGER THAN THE NATION 
AL DEBT . YOU ' VE " 

· 949 PRINT " BEEN SWEET , THOUGH . T 
HANKS A BUNCH !": PRINT : PRINT " BYE ! 
" 

· 950 POKE 198,0:END 
· 967 REM 
· 968 REM RANDOMLY CHOOSE LOCATION 

OF TREASURE ROOM 
· 969 REM 
· 970 R=INT(10*RND(9» : IF R) 2 THEN 

R=3 
· 971 IF R=1 THEN R=0 
· 972 ON R GOTO 975 , 980 , 985 
· 975 X=2+INT(2*RND(9» : RD(10,X)=14 

: RETURN 
· 980 RD(12 , 6)=14 : RETURN 
· 985 X=]+INT(8*RND(9» : R=13 : IF RD( 

R,X)=55 THEN RD(R,X)=14:RETURN 
• 986 GOTO 985 
· 990 A=PEEK(197):IF A=64 THEN 990 
· 995 CM=KS(A) : RETURN 
· 997 REM 

AHOY! 75 



.998 REM SET UP COMMAND WORD ARRAY '1197 REM
'999 REM ·1198 REM SET UP RN$ VALUES FOR IL
'1000 FOR 1=0 TO 16:READ A$:CW$(I) LEGAL MOVEMENT DIRECTIONS

=A$:NEXT .1199 REM
.}()}() DATA "WHAT?","NORTH","SOUTH" '12()() FOR I=5() TO 57:READ A$:RN$(I

, "EAST", "WEST", "UP", "DO\~N", "IN"," )=A$: NEXT
OUT", "BACK" • 12}() DATA "SORRY, BUT WE CAN'T GO

'}()15 DATA "TAKE","LEAVE","PEER"," THAT \<I\Y"
GOT?","QUIT","HELP","HELP" '1215 DATA "IT'S TOO STEEP FOR US

'1047 REM TO CLIMB"
• }()48 REM SET UP KEYSTROKE ARRAY '122() DATA "WE'LL JUST GET LOST IF
'1049 REM WE WANDER IN THE WOODS"
.1050 ~OR 1=0 TO 64:KS(I)=0:NEXT • 1225 DATA "I'M KNOCKING, BUT NOBO
• }()55 FOR 1=1 TO 16:READ A:KS(A)=I DY ANSWERS"

:NEXT • 123() DATA "ARE YOU TRYING TO GET
'1()6() DATA 39,13,14,9,3(),18,33,38, 'US KILLED?"
28,22,42,41,26,62,29,55 • 1235 DATA "I SEARCHED THERE, FOUN

.1097 REM D NOTHING, AND CAME BACK"

.1098 REM SET UP RD (ROOM DIRECTIO '1240 DATA "WE DON'T HAVE WHAT IT
N TABLE) AND RN$ (ROOM NAME TABLE TAKES TO GET IN THERE"
) • 1245 DATA "UP FROM HERE? DO YOU

·1099 REM THINK YOU CAN FLY?"
'1100 FOR 1=1 TO 14:READ A$:RN$(I) '1297 REM

=A$:FOR J=l TO 8:READ A:RD(I,J)=A '1298 REM SET UP THE "THING" TABLE
:NEXT:NEXT BY NAMING OBJECTS AND PUTTING TH

'1110 DATA "CASTLE MAIN GATE",52,5 EM IN ROOMS
3,3,2,51,5(),53,5() '1299 REM

'1115 DATA "MEADOW WEST OF CASTLE"· 1300 FOR 1=0 TO 9:READ A$,B$:TN$(
,1,4,51,52,51,50,51,50 I)=A$:TS$(I)=B$:NEXT

• 11 2() DAT A "LEDGEEAST 0 F CASTL E", • 131 () DAT A "A GOL DEN KEY"," KEY" , " A
1,54,54,51,51,51,51,5() LOAF OF RYE BREAD","BREAD"

• 1125 DATA "GROVE SOUTH OF CASTLE" • 1315 DATA" A BUTCHER KNIFE", "KNIF
,51,54,54,2,51,56,53,5() E","A POCKET SUNDIAL","SUNDIAL"

• 113() DATA "KITCHE ",6,4,9,6,5(),13 • 132() DATA "A DELICATELY EMBROIDER
,9,6 ED PILLOW","PILLOW"

'1135 DATA "COURTYARD",7,5,9,12,7, '1325 DATA "A LH1P, MOTIO LESS MOU
5,9,7 SE","MOUSE"

·114() DATA "GATEHOUSE",56,6,8,8,8, '133() DATA "A PARCHMENT CODEX","eo
6,6,56 DEX", "AN ORANGE RIND", "RIND"

.1145 DATA "ON THE \~ALLS",7,1(),1(), '1335 DATA "A FLAGON OF ALE","FLAG
7,57,51,7,50 ON"

'115() DATA "GREAT HALL",6,5(),5(),5, • 13M) DATA "THE E~IERALD ELEPHANT 0
1(),13,5,6 F CIPANGU","ELEPHANT"

'1155 DATA "COUNT'S CHH1BER",8,55, '1347 REM
55,8,11,9,50,8 .1348 REM PUT EACH THING IN ITS RO

• 116() DATA "TOWER TOP", 54,54,54,54 OM
,57,10,50,50 '1349 REM

'1165 DATA "THE STABLES",50,50,6,5 '1350 FOR 1=0 TO 9:READ A:TL(I)=A:
0,50,55,50,6 NEXT

.1170 DATA "THE DUNGEONS",55,55,55 '1355 DATA 3,5,4,6,10,13,9,11,7,14
,55,9,55,50,50 '1990 RETURN

• 1175 DATA "TREASURE ROOM", sr), sr), 5 I~:""-_:""-~-------------'
0,50,50,50,50,50
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. 998 REM SET UP COMMAND WORD ARRAY ' 1197 REM 
' 999 REM ' 1198 REM SET UP RN$ VALUES FOR IL 
'1 000 FOR 1=0 TO 16 : READ A$ : CW$(I) LEGAL MOVEMENT DIRECTIONS 

=A$ : NEXT . 1199 REM 
. 1()U) DATA " I,IHAT? "," NORTH "," SOUTH " ' 12()() FOR I=Y) TO 57 : READ A$ : RN$(I 
," EAST", " WEST ", " UP", " DOI,lN " , " IN " , " )=A$ : NEXT 
OUT ", " BACK " • 12U) DATA " SORRY , BUT WE CAN ' T GO 

' U) 15 DATA " TAKE"," LEAVE ","PEER "," THAT I,IAY " 
GOT? "," QUIT "," HELP "," HELP " ' 1215 DATA " IT ' S TOO STEEP FOR US 

' 1047 REM TO CLIMB " 
. U)48 REM SET UP KEYSTROKE ARRAY ' 122() DATA " WE ' LL JUST GET LOST IF 
• U)49 REM I,IE WANDER IN T HE WOO DS" 
. FJ5() FOR l=() TO 64 : KS(I)=() : NEXT '1 225 DATA " I ' ~1 KNOCKING , BUT NOBO 
• U)55 FOR 1=1 TO 16 : READ A : KS(A)=I DY ANSWERS " 

: NEXT ·1 23() DATA " ARE YOU TRYING TO GET 
' 1()6() DATA 39 , 13 , 14 , 9 , 3() , 18 , 33 , 38 , ' US KILLED? " 

28,22 , 42 , 41 , 26 , 62 , 29 , 55 • 1235 DATA " I SEARCHED THERE , FOUN 
. 1()97 REN D NOTHING , AND CAME BACK " 
ol ()98 REM SET UP RD (ROO~I DIRECTIO • 124() DATA " WE DON ' T HAVE WHAT IT 

N TABLE) AND RN$ (ROOM NAME TABLE TAKES TO GET IN THERE " 
) • 1245 DATA " UP FROM HERE? DO YOU 

' 1()99 REM THINK YOU CAN FLY? " 
' 1100 FOR 1= 1 TO 14 : READ A$ : RN$(I) ' 1297 REM 

=A$ : FOR J=l TO 8 : READ A : RD(I , J)=A ' 1298 REM SET UP THE " THING " TABLE 
: NEXT : NEXT BY NAMING OBJECTS AND PUTTING TH 

' 1IU) DATA " CASTLE ~l AIN GATE ", 52 , 5 EM IN ROOMS 
3 , 3 , 2 , 51 , 5 () , 53 , 5 () • 1299 REM 

· 1115 DATA " MEADOI,l WEST OF CASTLE " • 13()() FOR I = () TO 9 : READ A$ , B$ : TN$( 
, 1,4 , 51,52,51 , 50 , 51,50 I)=A$ : TS$(I)=B$ : NEXT 

• 112() DATA " LEDGE EAST OF CASTLE", • 13 1() DATA " A GOLDEN KEY ", " KEY ", " A 
1 , 54 , 54,51,5I,51,5I , Y) LOAF OF RYE BREAD"," BREAD " 

· 1125 DATA " GROVE SOUTH OF CASTLE"' 1315 DATA " A BUTCHER KNIFE","KNIF 
, 51 , 54 , 54 , 2 , 51 , 56 , 53 , 5() E"," A POCKET SUNDIAL"," SUNDIAL " 

' 113() DATA " KITCHEN ", 6 , 4 , 9 , 6 , 5() ,1 3 • 132() DATA "A DELICATELY EMBROIDER 
, 9 , 6 ED PILLOW","PILLOIY " 

' 1135 DATA " COURTYARD", 7 , 5 , 9 , 12 , 7 , ' 1325 DATA " A LIMP , MOTIONLESS MOU 
5 , 9 , 7 SE","MOUSE " 

· 114() DATA " GATEHOUSE", 56 , 6 , 8 , 8 , 8 , • 133() DATA " A PARCHMENT CODEX " , " CO 
6,6 , 56 DEX "," AN ORANGE RIND"," RIND " 

. 1145 DATA " ON THE I,IALLS " , 7 , 1() , U) , ' 1335 DATA " A FLAGON OF ALE ", " FLAG 
7 , 57 , 51 , 7,5() ON " 

' l1Y) DATA " GREAT HALL ", 6 , 5(),5() , 5 , • 134() DAT A " THE EMER ALD ELEP HA NT 0 
1(),13 , 5 , 6 F CIPANGU "," ELEPHANT " 

· 1155 DATA " COUNT ' S CHM1BER " ,8,55 , ' 1347 REM 
55,8 , 11 , 9 , 50 , 8 . 1348 REM PUT EACH THING IN ITS RO 

'1 16() DATA " TOWER TOP ", 54 , 54 , 54 , 54 OM 
, 5 7 , U) , 5 () , 5 () • 13 4 9 REM 

' 1165 DATA " THE STABLES ", 5() , Y) , 6,5 ' 135() FOR I=() TO 9 : READ A : TL(I)=A : 
0 , 50 , 55 , 50 , 6 NEXT 

ol I7() DATA " THE DUNGEONS ", 55,55 , 55 · 1355 DATA 3 , 5 , 4 , 6 , U ), 13 , 9 , ll , 7 ,14 
, 55 , 9 , 55 , 50 , 50 ' 1990 RETURN 

• 1175 DATA " TREASURE ROOM" , 5(), 5() , 5 ,-:....~-~.:...:.:.:..--.------------, 

0 , 50 , 50,50 , 50 , 50 
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IMPORTANT
Before typing in on Ahoy! progrom, refer to the

first two pages of the program listings section.

BUG REPELLENT LINE CODES LINE # 372:JD LINE # 6(J2: ED
FOR EMERALD ELEPHANT LINE # 373:DA LINE # 6()3: PN

LINE # 374:JD LINE # 6()4 : DO
LINE # 1: NN LINE # If)() : DG LINE # 375:DN LINE # 6()5: MH
LINE # 2:ED LINE # 1()5:KP LINE # 38(): HI LINE # 615:IM
LINE # 3:GL LINE # 1')7: JD LINE # 387:JD LINE # 617:JD
LINE # 4 :FI LINE # If)8: LC LINE /I 388:KA LINE # 618:ED
LINE # 5:JD LINE # IfJ9:JD LINE # 389:JD LINE # 619:JD
LINE # 6:GA LINE # 11(): CC LINE /I 39(J:AL LINE # 62(J:NH
LINE # 7:IH LINE # 117:JD LINE # 397:JD LINE # 621:CG
LINE # 8:IH LINE # 118:EO LINE # 398:CM LINE # 622:DP
LINE # 9:JD LINE # 119: JD LINE # 399:JD LINE # 623:BN
LINE # If): MN LINE # 12(J:EL LINE # 4()() : CK LINE # 624:EJ
LINE # 2(): FO LINE # 127:JD LINE # 4fJ5:FF LINE # 625:FL
LINE # 25:DA LINE # 128:CB LINE # 41'): PG LINE # 626:BL
LINE # 2 :JO LINE # 129:JO LINE # 415:CA LINE # 635:IM
LINE # 28:FH LINE # 13():GF LINE # 42():CH LINE # 637:JO
LINE # 29:JO LINE # 14(): FH LINE # 447:JO LINE # 638:CB
LINE # 3(): DO LINE # 187:JO LINE # 448:GN LINE # 639:JD
LINE # 31: EJ LINE # 188:FO LINE # 449:JO LINE # 64fJ:PD
LINE # 32:MN LINE # 189:JO LINE # 45fJ:DL LINE # 641:JB
LINE # 33:CM LINE # 19(): AJ LINE # 455:0J LINE # 642:LB
LINE # 34:MI LINE # 195:CA LINE # 46(): OB LINE # 643:GM
LINE # 35:KA LINE # 297:JO LINE # 467:JO LINE # 644:IH
LINE # 6() : ON LINE # 298:AF LINE # 468:JJ LINE # 645:0M
LINE # 61: FI LINE # 299:JO LINE # 469:JO LINE # 646:EP
LINE # 62:0C LINE # 3()():EC LINE # 47fJ:HJ LINE # 647:CE
LINE # 63:CH LINE # 3()2: JO LINE # 475:KG LINE # 655:IM
LINE # 64:KB LINE # 3()3:GE LINE # 48(): MF LINE # 657:JO
LINE # 65:AF LINE # 3()4: JD LINE # 485:CA LINE # 658:JP
LINE # 66:BL LINE # 31():HN LINE # 497:JO LINE # 659:JD
LINE # 67:KA LINE # 315:FE LINE # 498:CG LINE # 66(): IC
LINE # 68:BE LINE # 32():MA LUE # 499:JO LINE # 661:JN
LINE # 69:0M LINE # 325:LE LINE # Sf)(): AO LINE # 662:JH
LINE # 7():FA LINE # 342:JO LINE # 5()I:NK LINE 1/ 663:0A
LINE # 71 :GO LINE # 343:CO LINE # 5()2:0I LINE # 664:KN
LINE # 72:PJ LINE # 344:JO LINE 1/ Sf)3: MB LINE # 665:0M
LINE # 73:JA LINE 1/ 345:IN LINE 1/ 5()4:HK LINE # 666:0J
LINE 1/ 74:IN LINE # 346:JO LINE # 5()5 : OC LINE # 675:IM
LINE # 75:KN LINE # 347:AL LINE # 5fJ6:KO LINE 1/ 677: JO
LINE # 76:ML LINE /I 348:0B LINE If 5()7:EL LINE 1/ 678:JK
LINE # 77 :AL LINE # 349:JD LINE # 547:JO LINE # 679:JO
LINE 1/ 78:FK LINE # 35(): IJ LINE # 548:KA LINE # 68(): HM
LINE 1/ 79:CM LINE # 355:00 LINE 1/ 549:JO LINE It 681:LG
LINE # 8(): GH LINE 1/ 36():AE LINE # 55(): BB LINE # 682:KH
LINE # 81: OG LINE # 362:JD LINE # 555:PI LINE # 683:JK
LINE 1/ 87:JO LINE # 363:0M LINE # 56():KI LINE # 684:GI
LINE # 88:BN LINE # 364:JO LINE 1/ 565:IM LINE # 685:BO
LINE # 89:JO LINE # 365:CG LINE # 597:JO LINE # 686:0J
LINE # 9():JP LINE # 367:JO LINE # 598: P~l LINE # 687: II
LINE # 97:JO LINE # 368:0P LINE # 599:JO LINE 1/ 688:NP
LINE 1/ 98:GA LINE # 369:JO LINE 1/ 6f)f):NB LINE 1/ 689 :HH
LINE # 99:JO LINE # 37(J:FF LINE # 6(Jl:OG LINE 1/ 69(): BP
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BUG REPELLENT LINE CODES 
FOR EMERALD ELEPHANT 

LINE # l:NN LINE # If)() : DG 
LINE # 2 :ED LINE # 1 ()5 : K P 
LINE # 3 : GL LINE # If) 7 : JD 
LINE # 4:FI LINE # 1r)8 : LC 
LINE # 5 :JD LINE # If) 9 : JD 
LINE # 6 : GA LINE # 110 : CC 
LINE # 7:IH LI NE # 117:JD 
LINE # 8:IH LINE # 118 : EO 
LINE # 9 : JD LINE # 119:JD 
LINE # If) : MN LINE # 12():EL 
LINE # 2 () : FO LINE # 127:JD 
LINE # 25 : DA LINE # 128:CB 
LINE # 27 : JD LINE # 129:JD 
LINE # 28 : FH LINE # 13():GF 
LINE # 29:JD LINE # 14r): FH 
LINE # 3() : DO LINE # 187:JD 
LINE # 31 : EJ LINE # 188 : FO 
LINE # 32 : MN LINE # 189:JD 
LINE # 33:CM LINE # 19r) :A J 
LINE # 34 : MI LINE # 195 : CA 
LINE # 35 : KA LINE # 297 : JD 
LINE # 6 r) : DN LINE # 298 : AF 
LINE # 61: FI LINE # 299 : JD 
LINE # 62 : 0C LINE # 3()() : EC 
LINE # 63:CH LINE # 3()2 : JD 
LINE # 64:KB LINE # 3()3 : GE 
LINE # 65:AF LINE # 3()4 : JD 
LINE # 66:BL LINE # 31() :H N 
LINE # 67 : KA LINE # 315 : FE 
LINE # 68 : BE LINE # 32() : MA 
LINE # 69 : DM LINE # 325 : LE 
LINE # 7 () : FA LINE # 342 : JD 
LINE # 71: GO LINE # 343 : CO 
LINE # 72 :PJ LINE # 344 : JD 
LINE # 73 : JA LINE # 345 : IN 
LINE # 74 : IN LINE # 346 : JD 
LINE # 75 : KN LINE /I 347 : AL 
LINE # 76:ML LINE /I 348 : DB 
LINE # 77 : AL LINE # 349 : JD 
LINE # 78 : FK LINE # 35() : IJ 
LINE # 79 : CM LINE # 355 : 00 
LINE # 8r) : GH LINE /I 36r) : AE 
LINE # 81 : DG LINE # 362 : JD 
LINE # 87 : JD LINE # 363 : DM 
LINE # 88 : BN LINE /I 364 : JD 
LINE /I 89 : JD LINE # 365 : CG 
LINE # 9() : JP LINE # 367 : JD 
LINE # 97 : JD LINE # 368 : 0P 
LINE # 98:GA LINE # 369 : JD 
LINE # 99 : JD LINE /I 37():FF 

IMPORTANT 
Before typing in on Ahoy! program, refer to the 

first two pages of the program listings section . 

LINE # 372 : JD LINE # 6()2 : ED 
LINE # 373 : DA LINE # 6()3 : PN 
LINE # 374 : JD LINE # 604:DO 
LINE # 375 : DN LINE # 6r)5 : MH 
LINE # 38():IM LINE # 615:IM 
LINE # 387 : JD LINE # 617 : JD 
LINE # 388 :K A LINE # 618:ED 
LINE # 389 :JD LINE # 619 : JD 
LINE # 39r): AL LINE # 62() : NH 
LINE # 397 : JD LINE # 621 : CG 
LINE # 398 : CM LINE # 622 : DP 
LINE # 399 : JD LINE # 623:BN 
LINE # 4()(): CK LINE # 624 : EJ 
LINE # 405 : FF LINE # 625 : FL 
LINE # 4U) : PG LINE # 626 : BL 
LINE # 415 : CA LINE # 635 : IM 
LINE # 42() : CH LINE # 637 : JD 
LINE # 447 : JD LINE # 638:CB 
LINE # 448 : GN LINE # 639 : JD 
LINE # 449 : JD LINE # 640 : PD 
LINE # 45() :DL LINE # 641 : JB 
LINE # 455 : 0J LINE # 642 : LB 
LINE # 46() : DB LINE # 643 : GM 
LINE # 467 : JD LINE # 644 : IH 
LINE # 468 : JJ LINE # 645 :DM 
LINE # 469 : JD LINE # 646 : EP 
LINE # 47r) : HJ LINE # 647:CE 
LINE # 475 : KG LINE # 655 : HI 
LINE # 48() : MF LINE # 657:JD 
LINE # 485 : CA LINE # 658 : JP 
LINE # 497 : JD LINE # 659 : JD 
LINE # 498 : CG LINE # 66() : IC 
LINE # 499 : JD LINE # 661 : JN 
LINE # 5 ()() : AO LINE # 662 : JH 
LINE # 5()1 : NK LINE # 663 : DA 
LINE # 5()2 : 01 LINE # 664 : KN 
LINE # 5()3 : MB LINE # 665 : 0M 
LINE /I 5r)4 :H K LINE # 666 : 0J 
LINE /I 5()5 : DC LINE /I 675 : IM 
LINE # 5()6 : KO LINE # 677: JD 
LINE # 5()7: EL LINE # 678 : JK 
LINE # 547 : JD LINE # 679 : JD 
LINE # 548:KA LINE /I 68() : HM 
LINE # 549:JD LINE /I 681 : LG 
LINE /I 55() : BB LINE # 682 : KH 
LINE # 555:PI LINE # 683 : JK 
LINE # 56r):KI LINE # 684 : GI 
LINE # 565 : IM LINE # 685 : BO 
LINE /I 597 : JD LINE # 686 : 0J 
LINE II 598 : PM LINE # 687: II 
LINE # 599 : JD LINE II 688 : NP 
LINE # 6()() : NB LINE # 689 :HH 
LINE # 6()l:OG LINE # 69r) : BP 

AHOY! 77 



I
LINE # 691:IA LINE # 77(J:MA LINE # 859:JD LINE # 98(J: IB L1
LINE # 692:JL LINE # 775: HI LINE # 860:10 LINE # 985:KE LI
LINE # 693:GH LINE # 777:JD LINE # 861:FG LINE # 986:DI L1
LINE # 695:IM LINE # 778: LB LINE # 862:DD LINE # 99(J:EM L1
LINE # 697:JD LINE # 779 :JD LINE # 863:PJ LINE # 995:EG LI
LINE # 698:GG LINE # 78(J:PA LINE # 864:EH LINE # 997: JD LI
LINE # 699:JD LINE # 781:KB LINE # 865: ~1J LINE # 998:PI -
LINE # 7(J(J : BG LINE # 782:AE LINE # 875:IM LINE # 999:JD
LINE # 701:AK LINE # 783:MK LINE # 9(J(J : CN LINE # 1(J(J(J : EL
LINE # 7(J2:MM LINE # 784:DB LINE # 9(Jl : AL LINE # !fJ lfJ: FK )LINE # 7(J3: FL LINE # 785:IC LINE g 9(J2: 1M LINE # I(JI5: IB
LINE # 7(J4:0B LINE # 786:01 LINE # 9(J5: BP LINE # !fJ47:JD FR
LINE # 705:MJ LINE # 787:EI LINE # 9(J6: MH LINE # I(J48:HD '1
LINE # 7(J6:IO LINE # 788:FL LINE # 9lfJ:ML LINE # !fJ49: JD '2
LINE # 715: 1M LINE # 795:IM LINE # 911 : AH LINE # !fJYJ: NI '3
LINE # 717:JD LINE # 797:JD LINE # 912:BD LINE # 1(J55 : AI ·4
LINE # 718:FA LINE # 798:EP LINE # 913: HH LINE # !fJ6(J: PJ '5
LINE # 719 :JD LINE # 799:JD LINE # 914:EA LINE # !fJ97:JD '6
LINE # 72(J:MI LINE # 8(J(J:HF LINE # 915:NL LINE # !fJ98: NH '7
LINE # 72l:KK LINE # 8(J2:GE LINE # 916:NO LINE # lfJ99: JD • !f)'

LINE # 722: BJ LINE # 8(J3:GI LINE # 917:HA LINE # llfJ(J: JI '15
LINE # 723: AG LINE # 8(J4:MH LINE # 918:PA LINE # 1l1(J:PP T"
LINE # 724:LM LINE # 8(J5: PB LINE # 919:AK LINE # 1115:PH • 2(
LINE # 725: NC LINE # 8(J6:FG LINE # 92(J:JH LINE # 112(J: IP "
LINE # 726:MI LINE 1/ 8(J7:PI LINE # 921:LC LINE # 1125: FO • 25
LINE 1/ 727:CK LINE 1/ 815:Hl LINE # 922:MM LINE 1/ 113():ML M
LINE # 735: Hl LINE # 817:JD LINE # 923:EO LINE # 1135:GM ·3(
LINE # 737: JD LINE 1/ 818:GD LINE # 924:BB LINE # 114(J: MI>.
LINE # 738:JD LINE 1/ 819:JD LINE # 925: LP LINE # 1145: CJ R
LINE # 739:JD LINE # 82(J: HJ LINE # 926:ID LINE # 115(J:IF 'M)
LINE # 74(J:~lC LINE # 821:FI LINE 1/ 927:CJ LINE # 1155:JP • 5(
LINE 1/ 741:00 LINE # 822:NK LINE # 928:IM LINE # 116(J: BK ·6()
LINE # 742:MN LINE 1/ 823:BD LINE # 937:JD LINE 1/ 1165:DF • 7()

LINE # 743:0E LINE # 824:BK LINE # 938:PA LINE 1/ 117(J:AD • 8()
LINE # 744:CD LINE 1/ 825:CC LINE 1/ 939:JD LINE 1/ 11 75: AD • 9(1

LINE # 745:FB LINE # 826:0B LINE # 94(J:BE LINE # 1197:JD '1 ()
LINE 1/ 746:PL LINE # 827:PE LINE # 941:KO LINE # 1198:LF K"
LINE # 747:DI LINE # 828:KO LINE # 942:BC LINE # 1199:JD ·d
LINE # 748:BH LINE # 829:DA LINE 1/ 943:00 LINE # l2(J(J:DH T$
LINE # 755:IM LINE 1/ 835:IM LINE # 944:ML LINE # l21(J:IM 012
LINE # 757:JD LINE 1/ 837:JD LINE # 945:NF LINE # l215:PK ·13
LINE # 758:DF LINE # 838:MK LINE # 946:AH LINE # l22(J:JI '14
LINE # 759:JD LINE # 839:JD LINE # 947:PD LINE 1/ 1225:KG ·15
LINE 1/ 76(J:OE LINE # 84(J: HC LINE # 948:MB LINE # 123(J: KF '16
LINE 1/ 761:CD LINE 1/ 84l:PI LINE # 949:CC LINE 1/ 1235:HB 'l~
LINE # 762:EO LINE 1/ 842:MG LINE # 95(J:GG LINE 1/ 124(J:AC • 18
LINE # 763:GN LINE 1/ 843:FO LINE # 967:JD LINE 1/ 1245:GM rJf)
LINE 1/ 764:BH LINE # 844:GI LINE 1/ 968:LG LINE # 1297:JD '19
LINE # 765:GJ LINE 1/ 845: 11 LINE # 969:JD LINE 1/ l298:DJ • 2rJ
LINE # 766:JH LINE # 846:NE LINE 1/ 97(J: GA LINE # 1299:JD '21
LINE 1/ 767:GM LINE # 855: HI LINE 1/ 971:KC LINE # 13(J(J:EA • 22
LINE # 768:KG LINE 1/ 857:JD LINE # 972:JG LINE # 13l(J:PI '2~
LINE # 769:PM LINE 1/ 858:C" LINE # 975:HF LINE # 1315:IJ Uti
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LINE # 691 : IA LINE # 77(): MA LINE # 859 : JD LINE # 98():IB LI 
LINE # 692 : JL LINE # 775:IM LINE # 86() : 10 LINE # 985 : KE LI 
LINE # 693 : GH LINE # 777: JD LINE # 861 : FG LINE # 986:DI LI 
LINE # 695 : IM LINE # 778 : LB LINE # 862:DD LINE # 99(): EM LI 
LINE # 697 : JD LINE # 779 : JD LINE # 863 : PJ LINE # 995:EG LI 
LINE # 698 : GG LINE # 78():PA LINE # 864 : EH LINE # 997 : JD Ll 
LINE # 699 :JD LINE # 781:KB LINE # 865:MJ LINE # 998 : PI 
LINE # 7()():BG LINE # 782 : AE LINE # 875 : IM LINE # 999 : JD B LINE # 7()1 : AK LINE # 783 : MK LINE # 9()() : CN LINE # 1 ()()() : EL 
LINE # 7()2 : M~1 LINE # 784 : DB LINE # 9(Jl : AL LINE # I()I():FK ) LINE # 7()3 : FL LINE # 785 : IC LINE # 9()2:IM LINE # U)15:IB 
LINE # 7()4 : OB LINE # 786:01 LINE # 9()5: BP LINE # U)47:JD FR 
LINE # 7()5 : MJ LINE # 787:EI LINE # 9()6:MH LINE # U)48: HD 01 
LINE # 7()6 : IO LINE # 788:FL LINE # 9U):ML LINE # U)49: JD 02 
LINE # 715 : 1M LINE # 795:IM LINE # 911:AH LINE # U)5():NI 03 
LINE # 717 : JD LINE # 797:JD LINE # 912:BD LINE # U)55: AI 04 
LINE # 718 : FA LINE # 798:EP LINE # 913:HH LINE # U)6():PJ oS 
LINE # 719 : JD LINE # 799:JD LINE # 914:EA LINE # U)97: JD 06 
LINE # 72():MI LINE # 8()():HF LINE # 915:NL LINE # U)98: NH 07 
LINE # 721:KK LINE # 8()2 : GE LINE # 916:NO LINE # U)99: JD 01 () 
LINE # 722:BJ LINE # 8()3 : GI LINE # 917:HA LINE # 11()():JI 015 
LINE # 723 :A G LINE # 8()4 : MH LINE # 918:PA LINE # 111() : PP Til 
LINE # 724 : LM LINE # 8()5: PB LINE # 919 : AK LINE # 1115 : PH o 2() 
LINE # 725:NC LINE # 8()6: FG LINE # 92() : JH LINE # 112():IP II 

LINE # 726 : MI LINE # 8()7:PI LINE # 921: LC LINE # 1125: FO 025 
LINE # 727 : CK LINE # 815:IM LINE # 922 : MM LINE # 113():ML M 
LINE # 735: HI LINE # 817:JD LINE # 923:EO LINE # 1135: GM o 3(J 
LINE # 737 : JD LINE # 818:GD LINE # 924:BB LINE # 114():M .. 
LINE # 738:JD LINE # 819:JD LINE # 925:LP LINE # 1145:CJ R 
LINE # 739:JD LINE # 82(): HJ LINE # 926:ID LINE # 115():IF 04(J 
LINE # 74() : MC LINE # 821:FI LINE # 927:CJ LINE # 1155:JP o 5(J 
LINE # 741 : 00 LINE # 822:NK LINE # 928:IM LINE # 116():BK o 6(J 
LINE # 742:MN LINE # 823:BD LINE # 937:JD LINE # 1165:DF o 7(J 
LINE # 743 : 0E LINE # 824:BK LINE # 938:PA LINE # 117():AD o S() 
LINE # 744:CD LINE # 825 : CC LINE # 939:JD LINE # 1175:AD o 9(J 
LINE # 745 : FB LINE # 826:0B LINE # 94(): BE LINE # 1197:JD o IfJ 
LINE # 746 : PL LINE # 827:PE LINE # 941:KO LINE # 1198 : LF K" 
LINE # 747:DI LINE # 828 : KO LINE # 942:BC LINE # 1199:JD 011 
LINE # 748:BH LINE # 829:DA LINE # 943 : 00 LINE # 12()():DH T$ 
LINE # 755:IM LINE # 835:IM LINE # 944:ML LINE # 12U) : IM oi l 
LINE # 757:JD LINE # 837:JD LINE # 945:NF LINE # 1215:PK 013 
LINE # 758:DF LINE # 838 : MK LINE # 946:AH LINE # 122():JI 014 
LINE # 759 : JD LINE # 839:JD LINE # 947:PD LINE # 1225:KG 015 
LINE # 76() : OE LINE # 84(): HC LINE # 948:MB LINE # 123():KF 016 
LINE # 761 : CD LINE # 841:PI LINE # 949:CC LINE # 1235:HB 017 
LINE # 762: EO LINE # 842 : MG LINE # 95():GG LINE # 124():AC o 18 
LINE # 763:GN LINE # 843 : FO LINE # 967:JD LINE # 1245 : GM ()() 

LINE # 764 : BH LINE # 844 : GI LINE # 968:LG LINE # 1297:JD 01 9 
LINE # 765 : GJ LINE # 845 : IL LINE # 969:JD LINE # 1298:DJ o 2(J 
LINE # 766:JH LINE # 846:NE LINE # 97(): GA LINE # 1299:JD 021 
LINE # 767:GM LINE # 855 : HI LINE # 971:KC LINE # 13()():EA 022 
LINE # 768:KG LINE # 857 : JD LINE # 972: JG LINE # 13U):PI 023 
LINE # 769:PM LINE # 858:C" LINE # 975 : HF LINE # 1315:IJ UM 
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IMPORTANT
Before typing in on Ahoy! progrom, refer to the

first two poges of the progrom listings section,

"+STR$(BL)

NEXT TR
PRINTMID$(STR$(SE%(TR,BL)),2)
NEXT BL
PRINT" 2(J ";
FOR TR=l TO 17
PRINTMID$(STR$(SE%(TR,20)),2)

C-64 BUG REPELLENT LINE CODES
FOR BAM READ AND PRINT
LINE I l:PH LINE I 2:NE
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,
·32(J
•33(J
·340
'35(J
•36(J
•37(J

BAM DISPLAY BY

,
53281,l:PRIN ',380 NEXT TR

·39(J GOT054f)
":NU$="1234567890 '400 OPEN4,4:PRINTI/4,

·410 PRINT'4," ««««« TRACK
NUMBER »»»»»"

·420 PRINT,4," ";:FORI=lT03:PRI
NTI4,SP$;STR$(I);:NEXTI:PRINTI4,

.430 PRINT,4," ";:FORI-1T03:PRI
NTI4,NU$;:NEXTI:PRINTI/4,"12345"

·440 PRINT,4,"BLKI"
'450 FOR BL=0 TO 20
·460 T=34+18*(BL>18)+11*(BL=18)+5*
(BL=l7)

·470 PRINT,4,RIGHT$("
+" 11,4);

.480 FOR TR=l TO T
'490 PRINTI/4,MID$(STR$(SE%(TR,BL))

, 2) ;
•5(J() NEXT TR
'510 PRINTI/4,MID$(STR$(SE%(TR,BL))
,2)

·52(J NEXT BL
'530 PRINTI4.:PRINT,4,:CLOSE4:GOTO
.23(J
'540 GETA$:IFA$=""GOT0540
'550 PRINT:PRINT"HIT A KEY WHEN NE

XT DISK IS READY"
'560 GETA$:IFA$=""GOT0560
'57(J GOT01(J

LINE I 132(J:LO LINE I 1348:CF
LINE , 1325:FD LINE 1/ 1349:JD
LINE I 133(): OA LINE 1/ 135(J: CF
LINE I 1335:AF LINE I 1355: BE
LINE I 134fJ:BA LINE , 199(J:IM
LINE I 1347:JD LINES: 429

·240 PRINT" ";:FORI-1T03:PRINTS
P$;STR$(I);:NEXTI:PRINT

'250 PRINT" "; :FORI=lT03:PRINTN
U$;:NEXTI:PRINT"12345"

'26(J PRINT"BLKI/"
·270 FOR BL=0 TO 19

-B--~--,M-----R---E--A---D-------------'280 T-34+18*(BL>18)+11*(BL-18)+5*
(BL=l7)

AN D PRI NT
'~:2) ~RINTRIGHT$(" "+STR$(BL)+"

·300 FOR TR-1 TO T
FROM PAGE 96 '3FJ PRINTMID$(STR$(SE%(TR,BL)),2)

'1 GOT01(J
·2 BAM DISPLAY & PRINT
'3 FOR COMMODORE 64,
·4 -1541 DISK DRIVE &
'5 -1525/1526 PRINTER
'6 BY M A KEVELSON PE
'7 APRIL 30, 1984
'FJ CLR
'15 POKE 53280,8:POKE
T"[BK}";

·2() SP$-"
".25 PRINT "[SC}

MORTON KEVELSON"
'30 PRINT"[CD}{CD)[CD}{CD}{CD}

(RV)S{RO}CREEN OR {RV}P{RO}
RINTER"

'40 GETPR$:IFPR$=""GOT040
'50 DIM SE%(35,21)
.60 OPEN15,8,15:PRINTI15,"I0"
'700PEN1,8,2,"I"
'80 PRINTI15,"U1:";2;0;18;0
'90 PRINTI15,"B-P:"2;4
'100 FOR TR=l TO 35:PRINT"{SC}TRAC
K";TR

'110 GETl1,CO$:SE%(TR,21)-ASC(RIGH
T$(CHR$(0)+CO$.1))

·120 FOR GR-0 TO 2:GET#l,GR$
.130 G%=ASC(RIGHT$(CHR$(0)+GR$,l))
'140 FOR BT=0 TO 7
·150 CK=2 A BT AND G%
'160 BL-BT+8*GR
'170 IF BL>20 GOT0200
·180 IF CK THEN SE%(TR,BL)=1:GOT02

(J()

'190 SE%(TR,BL)=0
'200 NEXT BT,GR,TR
·210 CLOSE1:CLOSE15
'220 IFPR$="P"GOT0400
'230 PRINT" ««««« TRACK N

UMBER »»»»»"

LINE # 132():LO 
LINE # 1325:FD 
LINE # 133():OA 
LINE # 1335:AF 
LINE # 134():BA 
LINE # 1347:JD 

LINE # 
LINE II 
LINE II 
LINE II 
LINE # 
LINES: 

1348:CF 
1349:JD 
135():CF 
1355:BE 
199():IM 
429 

IMPORTANT 
Before typing in on Ahoy! program, refer to the 

first two page, of the program li,t ing' , ect ion , 

-240 PRINT" ";:FORI-1T03:PRINTS 
P$;STR$(I);:NEXTI:PRINT 

-250 PRINT" ";:FORI-1T03:PRINTN 
U$;:NEXTI:PRINT"12345" 

- 26() PRINT"BLK#" 
-270 FOR BL-0 TO 19 

------------------------------ -280 T-34+18*(BL>18)+11*(BL-18)+5* 

BAre READ (BL-l7) 

AN PRI NT 
-~:Z) ~RINTRIGHT$(" "+STR$(BL)+" 

-300 FOR TR-1 TO T 
FROM PAGE 96 -3lf) PRINTMID$(STR$(SE%(TR,BL)),2) 

-I GOTOlf) 
-2 BAM DISPLAY & PRINT 
-3 FOR COMMODORE 64, 
-4 -1541 DISK DRIVE & 
-5 -1525/1526 PRINTER 
-6 BY M A KEVELSON PE 
- 7 APRIL 3(), 1984 
elf) CLR 

, 
·320 
• 33() 
• 34() 
'35() 
• 36() 
• 37() 
, 

NEXT TR 
PRINTMID$(STR$(SE%(TR,BL)),2) 
NEXT BL 
PRINT" 2() "; 
FOR TR-1 TO 17 
PRINTMID$(STR$(SE%(TR,20)),2) 

-15 POKE 53280,8:POKE 53281,1:PRIN '-380 NEXT TR 
T"[BK}"; 

- 2() SP$-" 
-39() GOT054() 

":NU$-"1234567890 -400 OPEN4,4:PRINT#4, 
" 

'25 PRINT "[SCI 
MORTON IEVELSON" 

BAM DISPLAY BY 

·30 PRINT"[CD}(CD}[CD}(CD}[CD} 
[RV}S[RO}CREEN OR [RV}P[RO} 

RINTER" 
'40 GETPR$:IFPR$-""GOT040 
'50 DIM SE%(35,21) 
·60 OPEN15,8,15:PRINT#15,"I0" 
·70 OPEN1,8,2,"#" 
-80 PRINTII15,"U1:";2;0;18;0 
'90 PRINTII15,"B-P:"2;4 
'100 FOR TR-l TO 35:PRINT"[SC}TRAC 
I" ;TR 

'110 GET#I,CO$:SE%(TR,21)-ASC(RIGH 
T$(CHR$(0)+CO$,I)) 

.120 FOR GR-0 TO 2:GET#I,GR$ 

.130 G%-ASC(RIGHT$(CHR$(0)+GR$,I)) 
'140 FOR BT-0 TO 7 
'150 CK_2ABT AND G% 
'16() BL-BT+8*GR 
'170 IF BL>20 GOT0200 
'180 IF CI THEN SE%(TR,BL)-1:GOT02 

()() 

'190 SE%(TR,BL)-0 
'200 NEXT BT,GR,TR 
·210 CLOSE1:CLOSEI5 
'220 IFPR$-"P"GOT0400 
'230 PRINT" ««««« TRACK N 

UMBER »»»»» " 

-410 PRINT#4," ««««« TRACK 
NUMBER »»»»» " 

-420 PRINT#4," ";:FORI-1T03:PRI 
NT#4,SP$;STR$(I);:NEXTI:PRINT#4, 

-430 PRINT#4," ";:FORI-1T03:PRI 
NT#4,NU$;:NEXTI:PRINT#4,"12345" 

-440 PRINT#4,"BLK#" 
-450 FOR BL-0 TO 20 
-460 T-34+18*(BL>18)+11*(BL-18)+5* 
(BL-l7) 

-470 PRINT#4,RIGHT$(" 
+" 11,4); 

.480 FOR TR-1 TO T 

"+STR$(BL) 

'490 PRINT#4,MID$(STR$(SE%(TR,BL)) 
, 2) ; 

.5()() NEXT TR 
'510 PRINT#4,MID$(STR$(SE%(TR,BL)) 

, 2) 
'52() NEXT BL 
'530 PRINT#4,:PRINT#4,:CLOSE4:GOTO 
.23() 
'54f) GETA$: IFA$-''''GOT054() 
'550 PRINT:PRINT"HIT A KEY WHEN NE 

XT DISK IS READY" 
'560 GETA$:IFA$-""GOT0560 
'57() GOTOlf) 

C-64 BUG REPELLENT LINE CODES 
FOR BAM READ AND PRINT 
LINE # I:PH LINE # 2:NE 
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=.
°52 CLOSEX:OPENX •. :PRINT".:";:INPU
T'X,A$:PRINT:IFLEFT$(A$.l)="F"THE
N1rJrJ

80 AHOYI

VIC 40 OPERA
TING SYSTEM

· : l

· : l

· :1

·:)

"1. l·.,
• <
"j
·:l
· : I

· : i
· :l.. ~

·: ~
• : 1

· :l
· : 1

·:1
·:1.. 1
• : 1
·:j
''1
• : 1.d

LINE 1/ 2:AO LINE' 110:MN
LINE' 10:MD LINE' 120:HA
LINE' 20:0D LINE' 130:KK
LINE' 30:LM LINE 1/ 140:GN
LINE 1/ 40:0M LINE' 150:CF
LINE' 50:EM LINE 1/ 160:0F
LINE' 52:LC LINE' 170:FG
LINE # 53:GE LINE 1/ 180:10
LINE' 60:MC LINE 1/ 190:KJ
LINE 1/ 70:FH LINE 1/ 200:CM
LINE 1/ 80:JH LINE 1/ 210:GC
LINE' 90:EM LINE' 220:CC
LINE 1/ 95:GI LINES: 26
LINE 1/ UJ(J:FI

MAIN PROGRAM

053 L$=LEFT$(A$.Z):FORI=XTOZ
°60 Q=ASC(MID$(A$.I,l»-D:L(I)=Q+E
*(Q)F):NEXT:L=L(X)*A+L(W)*B+L(Y)*
C+L(Z)

°70 FORI=.TOE:B$=MID$(A$,G+I*Y,W):
R=ASC(LEFT$(B$.l)-D:S=ASC(RIGHT$
(B$.l»-D

°80 R=R+E*(R)F):S=S+E*(S)F):P=R*C+
S:POKEL+I,P:K=K+P:NEXT

°90 CH$=STR$(K-INT(K!H)*H):IFVAL(C
H$)<10THENCH$=" O"+RIGHT$(CH$.l)

°95 PRINT"{CD}CHECKSUM IS"CR$"{CD}
" : GOT05rJ

°100 PRINT"(SC}(CD}(CD}WANT VIC 40
SAVED TO"

°110 PRINT"(CD}DISK OR TAPE (D!T)
? ".. ,

°120 GETR$:IFR$=""THEN120
°130 IFR$="T"THEND=1:GOT0160
°140 IFR$="D"TREND=8:GOT0160
°15(J GOTOIWJ
"160 PRINTR$:PRINT"{CD} (CD}HIT A K

EY WHEN READY"
°170 PRINT"{CD}FOR SAVE TO BEGIN."
°180 GETR$:IFR$=""THEN180
°190 PRINT"(SC}(CD}(CD}(CD}POKE43.
°136:POKE44.34"
°200 PRINT"(HM){CD}(CD}(CD}(CD}(CD

}(CD}POKE45.105:POKE46,46"
°210 PRINT"(HM}(CD}(CD}(CD}(CD)(CD

}(CD}(CD}(CD}{CD}SAVE"CHR$(34)"VI
C 40"CHR$(34)","D"(HM)"

°220 POKE198,3:POKE631,13:POKE632,
13:POKE633.13

BUG REPELLENT LINE CODES
FOR VIC 40-ENTRY PROGRAM

LINE 1/ 27(J: AE
LINE 1/ 28(J:AE
LINE 1/ 290:FH
LINE 1/ 3(J(J:AJ
LINE 1/ 3IfJ:AN
LINE 1/ 32(J:CP
LINE 1/ 33(J:ME
LINE 1/ 34(J: BD
LINE 1/ 3YJ: LN
LINE 1/ 36(J:BN
LINE 1/ 37(J:KB
LINE 1/ 38(J:CP
LINE 1/ 39(J:CN
LINE 1/ 4(J(J:FM
LINE 1/ 410:LJ
LINE 1/ 42(J:JJ
LINE 1/ 43(J:PH
LINE 1/ 44(J: FI
LINE 1/ 45(J:PK
LINE 1/ 46(J:AE
LINE 1/ 47(J:HP
LINE 1/ 48(J: AJ
LINE 1/ 49(J:BN
LINE 1/ 5(J(J:CP
LINE 1/ 5UJ:PG
LINE 1/ 52(J: BD
LINE 1/ 53(J: GN
LINE 1/ 54(J:FK
LINE 1/ 55(J:EH
LINE 1/ 56(J: FE
LINE 1/ 57(J:PH
LINES: 66
I

LINE 1/ 3:PE
LINE 1/ 4:DE
LINE 1/ 5:EB
LINE 1/ 6:BP
LINE 1/ 7:PA
LINE 1/ UJ:JO
LINE 1/ 15:DJ
LINE II 2(J:NE
LINE 1/ 25:MF
LINE 1/ 3(J:KF
LINE 1/ 4(J: MG
LINE 1/ 5(;:JO
LINE 1/ 6(J:FA
LINE 1/ 70:CL
LINE 1/ 8(J:PP
LINE 1/ 9(J:PI
LINE 1/ UJ(J: CM
LINE 1/ ll(J: CJ
LINE 1/ 12(J:AL
LINE 1/ 13(J:DE
LINE 1/ 14(J:NF
LINE 1/ lYJ:NJ
LIN E 1/ 16(J: AN
LINE 1/ 17(J:FF
LINE 1/ 18(J:MM
LINE 1/ 19(J: FL
LINE 1/ 2(JO:MP
LINE 1/ 21(J:BB
LINE 1/ 22(J: NJ
LINE 1/ 23(J:MN
LINE 1/ 24(J: PP
LINE 1/ 25(J: BE
LINE 1/ 26(J:OG

FROM PAGE 90 ENTRY PROGRAM
°2 POKE36879,27:POKE56,33
°IfJ PRINT" (SC) (CD) (BL) VIC 4(; ENTR
Y PROGRAM"

°20 PRINT"(CD} PLEASE ENTER THE"
°30 PRINT"(CD} DATA (RV}EXACTLY(R

O) AS IT"
°40 PRINT"(CD} APPEARS(CD}"
°50 CLR:Z=4:Y=3:W=2:X=1:A=4096:B=2
56:C=16:D=48:E=7:F=10:G=6:H=100:K

LINE # 3:PE 
LINE # 4:DE 
LINE # S:EB 
LINE # 6:BP 
LINE # 7:PA 
LINE # U):JO 
LINE # lS:DJ 
LINE # 2():NE 
LINE # 2S:MF 
LINE # 3(): KF 
LINE # 4():MG 
LINE # S():JO 
LINE # 6():FA 
LINE # 7():CL 
LINE # 8():PP 
LINE # 9():PI 
LINE # U)(): CM 
LINE # 1U):CJ 
LINE # 12():AL 
LINE # 13():DE 
LINE # 14():NF 
LINE # lS():NJ 
LINE # 16():AN 
LINE # 17():FF 
LINE # 18():MM 
LINE # 19():FL 
LINE # 2()():MP 
LINE # 21(): BB 
LINE # 22():NJ 
LINE # 23() :MN 
LINE # 2M) : PP 
LINE # 2sr): BE 
LINE # 26():OG 

LINE # 27(): AE 
LINE # 28():AE 
LINE # 29():FH 
LINE # 3()() :AJ 
LINE # 31():AN 
LINE # 32():CP 
LINE # 33():ME 
LINE # 34():BD 
LINE # 3sr): LN 
LINE # 36(): BN 
LINE # 37():KB 
LINE # 38():CP 
LINE # 390:CN 
LINE # M)(): FM 
LINE # 4U):LJ 
LINE # 42():JJ 
LINE # 43():PM 
LINE # 44():FI 
LINE # 4S(): PK 
LINE # 46(): AE 
LINE # 47():HP 
LINE # 48(): AJ 
LINE # 49():BN 
LINE # 5 ()() : CP 
LINE # SU):PG 
LINE # S2():BD 
LINE # S3(): GN 
LINE # S4():FK 
LINE # Ssr):EH 
LINE # S6():FE 
LINE # 57():PH 
LINES: 66 
I 

VIC 40 OPERA
TING SYSTEM 
FROM PAGE 90 ENTRY PROGRAM 

·2 POKE36879,27:POKES6,33 
·U) PRINT" (SC) (CD) (BL) VIC M) ENTR 
Y PROGRAM" 

·20 PRINT"(CD) PLEASE ENTER THE" 
·30 PRINT"(CD) DATA (RV)EXACTLY(R 
0) AS IT" 

·40 PRINT"(CD) APPEARS(CD)" 
·50 CLR:Z=4:Y=3:W=2:X=1:A=4096:B=2 
S6:C=16:D=48:E=7:F=10:G=6:H=100:K 

·52 CLOSEX:OPENX,.:PRINT".:";:INPU 
T#X,A$:PRINT:IFLEFT$(A$,l)="F"THE 
N 1 ()() 

80 AHOY! 

·53 L$=LEFT$(A$,Z):FORI=XTOZ 
·60 Q=ASC(MID$(A$,I,l»-D:L(I)=Q+E 
*(Q>F):NEXT:L=L(X)*A+L(W)*B+L(Y)* 
C+L(Z) 

·70 FORI=.TOE:B$=MID$(A$,G+I*Y,W): 
R=ASC(LEFT$(B$,l»-D:S=ASC(RIGHT$ 
(B$,l»-D 

·80 R=R+E*(R>F):S=S+E*(S>F):P=R*C+ 
S:POKEL+I,P:K=K+P:NEXT 

·90 CH$=STR$(K-INT(K/H)*H):IFVAL(C 
H$) <10THENC H$=" O"+RIGHT$(CH$,l) 

·95 PRINT"(CD)CHECKSUM IS"CH$"(CD) 
" : GOTOsr) 

·100 PRINT"(SC)(CD)(CD)WANT VIC 40 
SAVED TO" 

·110 PRINT"(CD)DISK OR TAPE (D/T) 
? " . , 

·120 GETR$:IFR$=""THEN120 
·130 IFR$="T"THEND=1:GOT0160 
·140 IFR$="D"THEND=8:GOT0160 
·lS() GOTOU)() 
-160 PRINTR$:PRINT"(CD) (CD)HIT A K 

EY WHEN READY" 
·170 PRINT"(CD)FOR SAVE TO BEGIN." 
·180 GETR$:IFR$=""THEN180 
·190 PRINT"(SC)(CD)(CD)(CD)POKE43, 
·136:POKE44,34" 
• 2 ()() PRINT" (HM) (CD) (CD) (CD) (CD) (CD 

)(CD)POKE4S,10S:POKE46,46" 
·21() PRINT" (HM) (CD) (CD) (CD) (CD) (CD 

) (CD) (CD) (CD) (CD)SAVE"CHR$(34)"VI 
C 40"CHR$(34)","D"(HM)" 

·220 POKE198,3:POKE631,13:POKE632, 
13:POKE633,13 

BUG REPELLENT LINE CODES 
FOR VIC 40-ENTRY PROGRAM 

LINE # 2:AO LINE # 110:MN 
LINE # 10:MD LINE # 120:HA 
LINE # 20:0D LINE # 130:KK 
LINE # 30:LM LINE # 140:GN 
LINE # 40:0M LINE # lS0:CF 
LINE # SO:EM LINE # 160:0F 
LINE # S2:LC LINE # 170:FG 
LINE # S3:GE LINE # 180:10 
LINE # 60:MC LINE # 190:KJ 
LINE # 70:FH LINE # 200:CM 
LINE # 80 :JH LINE # 210:GC 
LINE # 90:EM LINE # 220:CC 
LINE # 9S:GI LINES: 26 
LINE # U)():FI 

MAIN PROGRAM 

· . . q 
· : 1 
: ~ 1 
· : j 
• : I 
.:l 
• : I 
• : 1 
• : 1 
• : 1 
• : 1 
. :l 
• : 1 

· : J 
• : 1 
· : 1 
· : 1 

• i · : l 
i 

• : 1 
• : j 
· : 1 
· : i 
• : 2 
. :2 

: ~ ~ 
• : j 
.:2 
• : 1 
• : 2 
.:2 
.:2 
• : 1 
· : 1 
• : 2 
.:2 
• : 2 
· : ~ 
· : ~ 
: ~ ~ 
· : ~ 



IMPORTANT
Before typing in on Ahoy! progrom, refer 10 the

first two poges of the progrom listings section.

ote: numbers on while background are checksum • : 2418 11 22 22 22 22 11 ()() 44 38
values. Do /lot enter! See anicle for explanation. · : 242() 22 22 22 22 44 ()O ()() 55 89

• : 2428 22 77 22 55 O() ()() ()O 22 ()6

.:2288 2() 2 () 2C 2A A9 93 2() D2 ()8 · : 243() 77 22 ()() ()() ()() ()() ()() ()() 53
· : 229() FF A9 IF 2() 35 2D A9 ()F 69 • : 2438 11 11 22 O() ()() ()() 77 ()() 87
.:2298 8D ()E 9() 2() 5F 2D EA EA 39 • : 244f) O() ()() ()() O() O() () () 22 22 68
• : 22 Af) EA EA Af) ()() B9 87 2C 2() 24 • : 2448 () () 11 11 33 66 44 44 ()() 23
.:22A8 D2 FF C8 C() 65 D() F5 6() () 7 • : 245() 77 55 55 55 55 77 ()() 11 95
• : 22B() AD ()3 2D CD ()2 2D F() ()C 25 • : 2458 33 55 11 11 11 ()() 22 55 ()6

• : 22 B8 8D ()2 2D C9 ()F 9() () 2 A9 19 • : 246() 11 22 44 77 ()() 77 11 22 ()8
· : 220) ()F 8D ()E 9() AD ()6 2D CD 43 · : 2468 11 55 22 O() 55 55 77 11 42
• : 22C8 () 1 2D Ff) ()6 8D () 1 2D 2() 11 .:247() 11 11 ()() 77 44 66 11 55 25
• : 22D() EF 2C AD ()5 2D CD ()4 2D 6() .:2478 22 ()() 33 44 66 55 55 22 59
• : 22 D8 F() ()D 8D ()4 2D Af) 8E BO 21 • : 248() ()() 77 11 11 22 22 22 O() 55
.:22E() () 2 Af) OE 98 2() D2 FF A() 85 .:2488 77 55 22 55 55 77 ()() 22 61
.:22E8 ()C AD FF 02 F() ()2 A() ()E 58 .:249() 55 55 33 11 66 or) ()() ()o 4()
.:22F() 8C ()4 2D 8C ()5 2D 2() EA 45 • : 2498 22 ()() 22 ()() ()O or) ()() 22 ()2
.:22F8 FF 4C FB 2C 6f) 93 22 3B 62 · : 24Af) ()() 22 22 44 ()() 33 44 88 91
• : 23()() 22 55 55 44 44 33 ()() () 2 93 • : 24A8 44 33 () () () () ()O 77 ()() 77 57
• : 23()8 ()5 35 57 55 35 () () 46 45 22 .: 24B() () () ()() ()() CC 22 11 22 CC 93
.:23If) 66 55 55 66 ()() () 2 () 5 34 33 .:24B8 () () 22 55 11 22 ()() 22 ()() ()4

· : 2318 44 45 32 ()() 16 15 35 55 68 • : 24C() or) ()() ()() FF ()O ()() () r) 2r) 87
• : 232() 55 36 r)r) ()7 ()4 77 54 64 53 .:24C8 52 57 77 52 57 r)r) 64 54 41
• : 2328 77 ()() 17 24 24 76 24 24 ()4 • : 24Dr) 64 54 54 64 r)4 2() sr) 4r) 48
· : 233r) ()r) () 2 r)5 34 55 35 13 6() 12 .:24D8 4F 5() 2() r)() 6r) 5 r) 5F 5() 42
• : 2338 45 45 67 55 55 55 or) r)7 r) 3 .:24Er) 5() 6() r)() 7() 4F 7r) 4f) 4 r) r)7
• : 234r) 22 ()2 22 22 27 ()() r) 1 11 61 • : 24E8 7r) r)r) 7 r) 4f) 4() 6() 4F 4() 91
.:2348 rll 11 15 52 2() 45 45 56 77 • : 24F() ()r) 24 54 44 54 54 34 ()4 12
• : 23sr) 66 55 55 ()() 64 24 24 24 8() .:24F8 52 52 72 52 52 52 ()2 7() 38
.:2358 24 77 ()r) ()5 ()7 57 75 55 56 • : 25()() 2() 2() 28 24 74 ()4 14 14 ()()

· : 236() 55 ()() ()7 ()5 65 55 55 55 53 • : 2sr)8 12 11 5r) 2() r)o 54 54 64 15
.:2368 r)() () 2 05 25 55 55 22 ()() 48 .:25If) 68 sr) 50 ()() 48 48 48 48 52
.:237() ()6 () 5 65 56 64 44 4 () r) 2 32 .:2518 48 78 OF 58 78 74 56 52 99
.:2378 () 5 35 55 37 13 1 r) ()6 ()5 44 • : 252() 51 () 1 71 51 52 56 54 58 16
• : 238r) 55 66 45 45 r)() (13 r)4 32 82 .:2528 ()8 2F 58 58 58 58 28 08 55
• : 2388 61 11 66 ()r) 27 22 72 22 37 • : 253() 6F 51 51 61 41 41 () 1 2r) 33
• : 239() 22 32 ()O 05 r)5 55 55 55 49 • : 2538 5 r) 56 SF 7F 36 ()r) 6r) sri 18
.:2398 37 ()() () 5 () 5 55 55 77 22 88 • : 254() 5r) 6() 5() SF ()r) 3() 45 27 () 7
• : 23A() ()() r) 5 () 5 55 57 77 55 ()() 86 • : 2548 17 12 62 r)() 78 28 28 28 79
• : 23A8 ()5 07 52 27 25 55 ()() ()5 6() .:255() 28 28 ()8 5() 5() sri 51 52 91
.:23B() ()5 57 52 32 12 6 () r)7 01 46 .:2558 74 ()4 59 59 56 56 76 29 29
.:23B8 73 36 44 77 O() 66 44 44 94 • : 256() ()9 5() 5() 56 79 79 56 ()() 83
• : 23CO 44 44 66 ()() 33 22 22 77 76 • : 2568 5r) 72 22 77 57 52 ()() 51 97
· : 23C8 66 77 () () 66 22 22 22 22 59 .:257() 51 71 21 21 21 r) 1 7() If) 22
.:23Dr) 66 ()r) ()() 22 77 55 55 ()() 25 .:2578 36 6F 46 7() ()() 44 44 44 51
.:23D8 () () r)() r) () 33 44 33 ()() ()() 7 () • : 258() FF 44 44 44 44 88 44 88 67
• :23E() () () ()r) ()() ()() ()r) ()() ()() 22 34 .:2588 44 88 44 44 44 44 44 44 12
· : 23 E8 22 22 22 r)() 22 r) r) 55 55 ()6 • : 259() 44 44 ()() ()() 11 FF 55 55 78
.:23Fr) r) () () r) () () () () ()() () () 55 77 ()4 .:2598 ()r) DF 6F B7 D7 63 B3 Dl 19
• : 23F8 55 77 55 r)r) 22 77 66 33 95 • : 25AO or) or) 00 ()r) ()() ()() ()O CC ()4
• : 24()() 77 22 ()() 55 11 22 22 44 91 .:25A8 CC CC CC CC CC CC r)() ()O 24
.:24r)8 55 r)() 66 44 66 22 55 33 27 .:25B() ()() FF FF FF FF FF ()() r)() 75
.:241() r) r) 11 22 r) r) ()() r)o r)() r)() 51 • : 25 B8 ()r) r)() r)() or) r)r) r)o ()() r)() ()r)
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Note: numbers on while background are checksum 
values. Do 1101 el1ler! See anicle for explanation. 

. :2288 2() 2 () 2C 2A A9 93 2() 02 ()8 
· : 229() FF A9 IF 2() 35 20 A9 ()F 69 
. : 2298 80 () E 9() 2() SF 20 EA EA 39 
. : 22A() EA EA Ar) ()() B9 87 2C 2() 24 
. : 22A8 02 FF C8 C() 65 Dr) F5 6() () 7 
· : 22 B() AO ()3 20 CO ()2 20 F() ()C 25 
. : 22B8 80 ()2 20 C9 ()F 9() () 2 A9 19 
. : 22C() ()F 80 ()E 9() AO ()6 20 CO 43 
.:22C8 () 1 20 F() ()6 80 () 1 20 2() 11 
· : 220() EF 2C AO ()5 20 CO ()4 20 6() 
· : 2208 F() () 0 80 ()4 20 A() 8E B() 21 
• : 22E() 02 Ar) ()E 98 2 () 02 FF A () 85 
· : 22 E8 ()C AO FF ()2 F() () 2 Ar) ()E 58 
. :22F() 8C ()4 20 8C ()5 20 2() EA 45 
• : 22 F8 FF 4C FB 2C 6() 93 22 3B 62 
· : 23()() 22 55 55 44 44 33 ()() () 2 93 
.: 23()8 ()5 35 57 55 35 () () 46 45 22 
.:23If) 66 55 55 66 ()() () 2 () 5 34 33 
.: 2318 44 45 32 ()() 16 15 35 55 68 
· : 232() 55 36 ()() ()7 ()4 77 54 64 53 
.:2328 77 ()() 17 24 24 76 24 24 ()4 
· : 233() ()() () 2 ()5 34 55 35 13 6() 12 
.:2338 45 45 67 55 55 55 () () (17 () 3 
· : 234r) 22 r)2 22 22 27 ric) () 1 11 61 
. : 2348 (11 11 15 52 2r) 45 45 56 77 
.:235r) 66 55 55 ()() 64 24 24 24 8r) 
.:2358 24 77 ()r) ()5 r) 7 57 75 55 56 
· : 236r) 55 () r) (17 ()5 65 55 55 55 53 
. : 2368 r)r) r) 2 r)5 25 55 55 22 ric) 48 
. : 237 r) ()6 r)5 65 56 64 44 4 r) r) 2 32 
.:2378 () 5 35 55 37 13 If) ()6 r)5 44 
· : 238() 55 66 45 45 r) r) r13 r)4 32 82 
. :2388 61 11 66 ()() 27 22 72 22 37 
• : 239 r) 22 32 () () () 5 ()5 55 55 55 49 
. : 2398 37 r) r) () 5 () 5 55 55 77 22 88 
· : 23A() r)r) () 5 () 5 55 57 77 55 r) r) 86 
• : 23A8 r) 5 () 7 52 27 25 55 () r) ()5 6() 
.: 23Br) r)5 57 52 32 12 6r) r) 7 r11 46 
. :23B8 73 36 44 77 r)r) 66 44 44 94 
· : 23cr) 44 44 66 r) () 33 22 22 77 76 
· : 23C8 66 77 () () 66 22 22 22 22 59 
. :230r) 66 r) r) ()r) 22 77 55 55 r)r) 25 
.:2308 r) r) r) r) r) r) 33 44 33 r) r) r)r) 7 r) 
. :23Er) r) r) ()r) r) r) () r) r)r) r) r) r) () 22 34 
· : 23E8 22 22 22 r) r) 22 r) r) 55 55 r) 6 
.:23Fr) r) r) r)r) r) r) r) r) r)r) r) r) 55 77 r)4 
.: 23F8 55 77 55 r)r) 22 77 66 33 95 
• : 24r)r) 77 22 r) r) 55 11 22 22 44 91 
· : 24r)8 55 r) r) 66 44 66 22 55 33 27 
.: 24 If) r) r) 11 22 r) r) r) r) r)r) r)r) r)r) 51 

IMPORTANT 
Before typing in an Ahoy! program, refer to the 

first two pages of the program listings section . 

. :2418 11 22 22 22 22 11 ()() 44 38 
· : 242() 22 22 22 22 44 ()() () () 55 89 
.:2428 22 77 22 55 ()() ()() ()() 22 ()6 
· : 243() 77 22 ()() ()() ()o ()() ()() ()() 53 
· : 2438 11 11 22 ()() ()() () () 77 ()() 87 
· : 244() ()() ()() ()() o() () () () () 22 22 68 
.:2448 ()() 11 11 33 66 44 44 ()() 23 
.: 245() 77 55 55 55 55 77 ()() 11 95 
.:2458 33 55 11 11 11 ()() 22 55 ()6 
• : 246() 11 22 44 77 ()() 77 11 22 ()8 
· : 2468 11 55 22 () () 55 55 77 11 42 
.:247() 11 11 ()() 77 44 66 11 55 25 
.:2478 22 ()() 33 44 66 55 55 22 59 
. : 248() ()() 77 11 11 22 22 22 ()() 55 
. : 2488 77 55 22 55 55 77 ()() 22 61 
.:249() 55 55 33 11 66 ()() ()() () () 4() 
. : 2498 22 () () 22 ()() ()() ()() ()() 22 ()2 
· : 24A() ()() 22 22 44 () 0 33 44 88 91 
· : 24 A 8 44 33 () () ()() ()() 77 ()() 77 57 
.: 24B() () () ()() ()() CC 22 11 22 CC 93 
.: 24B8 () () 22 55 11 22 ()() 22 ()() ()4 
• : 24C() ()() ()() ()() FF ()o ()() () () 2() 87 
.:24C8 52 57 77 52 57 ()() 64 54 41 
.:240() 64 54 54 64 ()4 2() 5() 4() 48 
.:2408 4F Sf) 2 () ()() 6() 5() SF Sf) 42 
.:24E() 5() 6() ()() 7() 4F 7() 4() 4() ()7 
.:24E8 7() () r) 7() 4 () 4() 6r) 4F 4f) 91 
· : 24F() r)r) 24 54 44 54 54 34 r)4 12 
· : 24F8 52 52 72 52 52 52 r) 2 7r) 38 
.:25()() 2 r) 20 28 24 74 04 14 14 ric) 
· : 25 r)8 12 11 5() 2 () ()() 54 54 64 15 
.:251() 68 Sf) 5() () r) 48 48 48 48 52 
.:2518 48 78 ()F 58 78 74 56 52 99 
· : 252r) 51 r) 1 71 51 52 56 54 58 16 
• : 2528 r)8 2F 58 58 58 58 28 r)8 55 
· : 253() 6F 51 51 61 41 41 () 1 2() 33 
• : 2538 5() 56 5F 7F 36 ric) 6() Sf) 18 
.:254f) 5() 6() Sf) 5F ()() 3() 45 27 r) 7 
· : 2548 17 12 62 ()() 78 28 28 28 79 
.:255() 28 28 ()8 5() 5r) 5r) 51 52 91 
. : 2558 74 r)4 59 59 56 56 76 29 29 
· : 256r) ()9 5r) 5r) 56 79 79 56 r)r) 83 
• : 2568 50 72 22 77 57 52 ()() 51 97 
.: 257() 51 71 21 21 21 () 1 7r) If) 22 
.:2578 36 6F 46 7 r) r)r) 44 44 44 51 
· : 258r) FF 44 44 44 44 88 44 88 67 
• : 2588 44 88 44 44 44 44 44 44 12 
· : 259() 44 44 riC) r)r) 11 FF 55 55 78 
· : 2598 r)r) OF 6F B7 07 63 B3 01 19 
• : 25Ar) r)r) r) r) r)r) r)r) 00 or) r)o CC r)4 
· : 25A8 CC CC CC CC CC CC ric) r)o 24 
.: 25Br) r) r) FF FF FF FF FF o() r)r) 75 
.:25B8 r)r) r) r) r)r) r)r) r) r) r)r) r)r) r)r) r)r) 
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· : 25CO ()() ()() FF 88 88 88 88 88 35 · : 2768 4() 4C 7C 2A C9 14 D() ()3 38
• : 25C8 88 88 AA 55 AA 55 AA 55 37 .: 277() 4C 97 29 A6 D4 D() F() A6 6() ·.
• : 25D() AA 11 11 11 11 11 11 11 89 .: 2778 D8 D() EC C9 11 D() ()3 4C 65 ·.
.:25D8 ()() ()() ()() AA 55 AA 55 BF ()1 · : 278() ()3 2A C9 12 Dr) () 2 86 C7 (J7 ·.
.:25E() 6F DE BE 6C DC B8 11 11 69 · : 2788 C9 10 D() ()3 4C ()E 2A C9 74 ·.
· : 25 E8 11 11 11 11 11 44 44 44 89 .:279() 13 Dr) ()3 2() BO 28 ()9 8() 28 ·.
· : 25FO 77 44 44 44 () r) ()() ()() 33 74 .:2798 2r) 21 28 C9 80 D() r)3 4C 21 ·.
• : 25F8 33 33 33 44 44 44 77 ()() 76 .:27A() 23 2A 4C 07 2A 85 07 29 99 ·.
• : 26()() ()() ()() ()() ()() ()() CC 44 44 4r) .:27A8 7F A2 (J7 2() 8C 26 86 r)3 43 ·.
• : 26()8 44 ()() ()() ()() ()() ()() FF FF 78 · : 27B() 69 23 85 ()4 AS 06 A2 (J7 25 ·.
. :261() ()() ()() ()() 77 44 44 44 44 91 .:27B8 2() 8C 26 86 ()() 85 () 1 AS 43 ·.
.:2618 44 44 FF ric) ()O ()() ()() ()() 91 .:27C() D3 AA 29 () 1 85 ()2 8A 4A 7() ·.
• : 262() ()() FF 44 44 44 44 44 44 63 .: 27C8 A2 B() 2() 8C 26 A8 8A 65 55 ·.
.:2628 CC 44 44 44 88 88 88 88 52 .:270() ()() 85 ()r) 98 65 rJ! 85 () 1 21 ·.
• : 263() 88 88 88 CC CC CC CC CC 28 · : 2708 AS ()() 69 E() 85 riC) AS (J! 93 ·.
· : 2638 CC CC 33 33 33 33 33 33 14 .: 27E() 69 l() 85 (J! Ar) ()6 A9 ()F ()5 ·.
• : 26M) 33 FF FF ()r) ()() ric) ()() ()() 61 · : 27 E8 A6 ()2 F() ()2 A9 F() 31 00 68 ·.
• : 2648 FF FF FF ric) ()() ()() ()() riC) 65 .:27F() 91 ()r) 88 1 () F1 Ar) r)6 B1 81 ·.
• : 26SC) ()() ()() ()() FF FF FF 11 11 99 • : 27 F8 ()3 AE FF ()2 F() ()4 4A 4A 26 ·.
• : 2658 31 21 Al 41 r)F ()() ()() ()() 23 • : 28()() 4A 4A 29 ()F A6 D7 10 ()2 ()3 · .
· : 266() CC CC CC CC 33 33 33 33 2() · : 28()8 49 ()F A6 ()2 Dr) 04 () A ()A 88 ·.
• :2668 ric) ()() ()() 44 44 44 CC r)r) r)8 • : 28 l() ()A ()A 11 ()r) 91 ()() 88 l() 34 ·.
.:267() () () ()r) CC CC CC CC ()() ric) 16 • : 2818 DE 2() B9 26 AS D7 91 01 11 ·.
• : 2678 ()() CC CC CC CC 33 33 33 69 .:282() 6r) 2r) 12 E9 3() ()9 8A A2 36 ·.
• : 268() r)7 19 14 17 FF CC E1 2A ()1 • : 2828 F() 90 FF 93 CA Dr) FA 6r) 55 ·.
· : 2688 E() 26 2() 2() 85 FB 86 FC 96 • : 283() A9 9() 85 ()3 A9 11 85 ()4 72 ·.
· : 2690 A2 ()() 86 FD 86 FE 86 FF 26 · : 2838 Ar) 00 AS DA F() () 2 Ar) ()6 64 ·.
• : 2698 18 AS FB F() 17 46 FB 9() 68 · : 284() A9 ()() 91 ()3 88 l() FB 18 44 ·.
· : 26A() ()D AS FC 18 65 FE 85 FE 96 .:2848 A9 B() 65 r)3 85 ()3 A9 r)() 54 ·.
• : 26A8 AS FD 65 FF 85 FF ()6 FC 2() • : 285() 65 ()4 C9 IF 9r) Er) A2 E() 91 ·.
.:26B() 26 FD 9() E5 A6 FE AS FF r)4 · : 2858 86 ()3 A2 1r) 86 ()4 Ar) ()7 2() ·.
.:26B8 6() AS 06 A2 28 2() 8C 26 87 • : 286r) A2 r)r) AS OA Dr) r) 2 Ar) r)E 29 ·.
• : 26C() A8 8A 69 Ar) 85 01 98 69 7() • : 2868 B1 r)3 81 ()3 E6 ()3 Dr) ()2 55 ·.
• :26C8 IE 85 D2 A6 06 B5 09 F() 91 • : 287r) E6 ()4 AS ()3 C9 9F DO F() 1() · .
• : 260() ()B B5 OA F() ()7 A() 27 84 88 .:2878 AS ()4 C9 IE O() EA E6 ()3 75 ·.
.:2608 D5 A4 D3 6() A() 4F O() F7 78 · : 288() Ar) 28 AS DA O() ()2 Ar) 5() 33
• :26E() 48 85 07 AS 9A C9 ()3 F() 83 .:2888 B1 ()3 81 rJ3 E6 ()3 Dr) ()2 55 ·.
.:26E8 () 3' 4C 85 F2 78 8A 48 98 36 • : 289 r) E6 ()4 98 18 65 ()3 C9 88 51 ·.
.:26F() 48 A9 ()() 85 O() A4 03 AS 22 • : 2898 D() EE AS ()4 C9 22 Dr) E8 9() ·.
• :26F8 D7 10 r)3 4C 4F 27 C9 riD 42 • : 28AO A9 2() 91 ()3 88 1() FB C6 5() ·.
. :27()r) D() ()3 4C ()2 29 C9 2() 9() () 7 • : 28A8 D6 A2 ()() B5 DA 95 09 E8 73 ·.
.:27r)8 1() C9 6() 9() ()4 29 OF Dr) 33 .:28B() E() 19 D() F7 A9 FF 95 D9 94 ·.
.:271() 02 29 3F 2() B8 E6 4C 78 48 .:28B8 AS 09 F() EB 6() Ar) l() 84 61 ·.
.:2718 2A A6 08 F() ()3 4C 7C 2A r)9 · : 28C() ()4 A() E() 84 ()3 Ar) ric) 98 35 ·.
.:272r) C9 14 Dr) (J3 4C 18 29 A6 39 • : 28C8 91 ()3 E6 ()3 Dr) () 2 E6 ()4 25 ·.
.:2728 D4 F() ()3 4C 7C 2A C9 12 16 · : 2800 A6 r)3 Er) A() D() F2 A6 ()4 73 ·.
.:273r) Dr) () 2 85 C7 C9 13 D() ()3 73 .:28D8 E() IE Dr) EC A9 2() 91 ()3 47 ·.
.:2738 2() FB 28 C9 10 Dr) ()3 4C M) • : 28E() E6 ()3 O() () 2 E6 ()4 A6 ()3 46 ·.
• : 27M) EC 29 C9 11 D() ()3 4C FB 33 · : 28E8 E() 88 D() F2 A6 ()4 E() 22 38 ·.
• : 2748 29 2() 21 28 4C CE 2A 29 11 • : 28F() Dr) EC A9 FF A2 1A 95 09 22 ·.
• :2750 7F C9 7F D() ()2 A9 5E C9 29 • : 28F8 CA l() FB A2 ric) 86 03 86 l() ·.
.:2758 2r) 9() ()5 ()9 M) 4C 78 2A 92 .:29()() D6 6() A2 ()() 86 03 86 D4 63 ·.
· : 276r) C9 ()D D() r)8 4C r)2 29 r)9 58 · : 29()8 86 08 86 C7 A6 D6 E8 B5 76 ·.·.
82 AHOYI

• : 25C() ()O ()() FF 88 88 88 88 88 35 .:2768 4() 4C 7C 2A C9 14 Dr) r)3 38 
• : 25C8 88 88 AA 55 AA 55 AA 55 37 • : 277r) 4C 97 29 A6 D4 Dr) Fr) A6 6r) · . 
• :25Dr) AA 11 11 11 11 11 11 11 89 • : 2778 D8 Dr) EC C9 11 Dr) r)3 4C 65 · . 
• :25D8 r)() r)r) r)r) AA 55 AA 55 BF r) 1 .:278r) r)3 2A C9 12 Dr) r) 2 86 C7 rJ7 · . 
• : 25Er) 6F DE BE 6C DC B8 11 11 69 • : 2788 C9 ID DO r)3 4C r)E 2A C9 74 · . 
.: 25E8 11 11 11 11 11 44 44 44 89 • : 279 r) 13 Dr) r)3 2 r) BD 28 ()9 8r) 28 · . 
.:25F() 77 44 44 44 r) r) r)r) r)r) 33 74 • : 2798 2r) 21 28 C9 8() D() ()3 4C 21 · . 
• : 25F8 33 33 33 44 44 44 77 () r) 76 .:27A() 23 2A 4C D7 2A 85 D7 29 99 · . 
• : 26()r) r)r) r)r) r)r) r)r) r)r) CC 44 44 4r) • : 27 A8 7F A2 rJ7 2 r) 8C 26 86 r)3 43 · . 
• : 26r)8 44 ()() r)() r)r) r) () ()r) FF FF 78 • : 27B() 69 23 85 r)4 AS D6 A2 rJ7 25 · . 
• : 26 If) r)r) r) r) r)r) 77 44 44 44 44 91 .:27B8 2 r) 8C 26 86 ()() 85 r) 1 AS 43 · . 
• :2618 44 44 FF ()r) r) r) r)() r)() r)() 91 .:270) D3 AA 29 (Jl 85 · . () 2 8A 4A 7r) 
• : 262() r) r) FF 44 44 44 44 44 44 63 .: 27C8 A2 Br) 2r) 8C 26 A8 8A 65 55 · . 
• :2628 CC 44 44 44 88 88 88 88 52 .:27Dr) · . ()r) 85 r)r) 98 65 r) 1 85 (Jl 21 
• : 263r) 88 88 88 CC CC CC CC CC 28 .:27D8 AS r)() 69 Er) 85 r)r) AS rJl · . 93 
• : 2638 CC CC 33 33 33 33 33 33 14 .: 27Er) 69 If) 85 rJl Ar) r)6 A9 r)F · . r)5 
• : 264r) 33 FF FF ()r) or) r)() r)r) r)r) 61 • : 27 E8 

· . A6 r)2 Fr) r) 2 A9 Fr) 31 r)() 68 
• : 2648 FF FF FF r)r) r)r) r)r) r)r) r)r) 65 .: 27Fr) 91 r)r) 88 If) Fl A() ()6 Bl · . 81 
• : 265() r)r) ()r) r)r) FF FF FF 11 11 99 • : 27 F8 r)3 AE FF r)2 F() ()4 4A 4A 26 · . 
• : 2658 31 21 Al 41 r)F ()r) r)r) () r) 23 • : 28()() 4A 4A 29 r)F A6 07 If) r) 2 r)3 · . 
• :266() CC CC CC CC 33 33 33 33 2r) • : 28r)8 49 ()F A6 r)2 Dr) r)4 r)A r)A 88 · . 
• : 2668 r)r) ()r) r)() 44 44 44 CC r)r) r)8 • : 281r) ()A OA 11 r)r) 91 r)r) 88 If) 34 · . 
• :267r) ()() r)r) CC CC CC CC ()() r)r) 16 .:2818 DE 2r) B9 26 AS D7 91 Dl 11 · . 
• :2678 r)r) CC CC CC CC 33 33 33 69 • : 282r) 6r) 2 () 12 E9 3r) r)9 8A A2 36 · . 
• : 268() rJ7 19 14 17 FF CC El 2A () 1 .:2828 Fr) 9D FF 93 CA D() FA 6r) 55 · . 
• : 2688 E() 26 2 () 2r) 85 FB 86 FC 96 • : 283r) A9 9 r) 85 r)3 A9 11 85 ()4 72 · . 
• : 269r) A2 ()() 86 FD 86 FE 86 FF 26 • : 2838 Af) OD AS DA Fr) r) 2 Ar) r)6 64 · . 
• :2698 18 AS FB Fr) 17 46 FB 9() 68 • : 284r) A9 r)r) 91 (J3 88 If) FB 18 44 · . 
• : 26A() r)D AS FC 18 65 FE 85 FE 96 • : 2848 A9 Br) 65 r)3 85 () 3 A9 ()() 54 · . 
• : 26A8 AS FD 65 FF 85 FF ()6 FC 2() • : 28Sf) 65 ()4 C9 IF 9() Er) A2 E() 91 · . 
• : 26B() 26 FD 9r) E5 A6 FE AS FF r)4 • : 2858 86 ()3 A2 1 r) 86 ()4 Af) r)7 2 r) · . 
• :26B8 6() AS D6 A2 28 2 () 8C 26 87 • : 286r) A2 ()r) AS DA D() () 2 Af) r)E 29 · . 
• : 26C() A8 8A 69 Ar) 85 Dl 98 69 7 () • : 2868 Bl ()3 81 ()3 E6 ()3 D() () 2 55 · . 
• :26C8 IE 85 02 A6 D6 B5 D9 F() 91 • : 287r) E6 r)4 AS ()3 C9 9F D() Fr) 1 r) · . 
• : 26D() ()B B5 OA F() r) 7 Af) 27 84 88 .:2878 AS r)4 C9 IE Dr) EA E6 ()3 · . 75 
.:26D8 D5 A4 D3 6() Af) 4F Dr) F7 78 • : 288() Af) 28 AS DA D() ()2 Af) 5() 33 
• :26E() 48 85 D7 AS 9A C9 r)3 Fr) 83 .:2888 Bl ()3 81 rJ3 E6 ()3 Dr) r)2 · . 55 
.:26E8 () 3" 4C 85 F2 78 8A 48 98 36 • : 289() 

· . 
E6 ()4 98 18 65 ()3 C9 88 51 

.:26Fr) 48 A9 ()r) 85 Dr) A4 D3 AS 22 .:2898 D() EE AS ()4 C9 22 D() E8 9 r) · . 
• :26F8 D7 10 ()3 4C 4F 27 C9 ()D 42 • : 28Af) A9 2() 91 ()3 88 If) FB C6 Sf) · . 
• :27()() Dr) ()3 4C ()2 29 C9 2 r) 9() r) 7 • : 28A8 D6 A2 ()() B5 DA 95 09 E8 73 · . 
.: 27r)8 1 r) C9 6r) 9r) r)4 29 OF D() 33 • :28Br) E() 19 Dr) F7 A9 FF 95 D9 94 · . 
.:271r) () 2 29 3F 2r) B8 E6 4C 78 48 .:28B8 AS D9 Fr) EB 6() Af) If) 84 61 · . 
.:2718 2A A6 D8 F() ()3 4C 7C 2A ()9 • : 28C() ()4 Af) E() 84 ()3 AO r)() 98 35 · . 
• : 272() C9 14 Dr) r)3 4C 18 29 A6 39 • : 28C8 91 ()3 E6 r)3 Dr) r) 2 E6 ()4 25 · . 
.:2728 04 F() (J3 4C 7C 2A C9 12 16 • : 28Dr) A6 r)3 E() A() D() F2 A6 ()4 73 · . 
• :273() D() r) 2 85 C7 C9 13 Dr) ()3 73 • : 28D8 E() IE Dr) EC A9 2 () 91 ()3 47 · . 
• :2738 2 r) FB 28 C9 ID Dr) (J3 4C 4() • : 28E() E6 r)3 D() () 2 E6 ()4 A6 ()3 46 · . 
• : 274r) EC 29 C9 11 D() r)3 4C FB 33 .:28E8 Er) 88 D() F2 A6 r)4 E() 22 38 · . 
• : 2748 29 2() 21 28 4C CE 2A 29 11 .:28F() Dr) EC A9 FF A2 lA 95 D9 22 · . 
• :275r) 7F C9 7F D() r)2 A9 5E C9 29 • : 28F8 CA If) FB A2 O() 86 03 86 If) · . 
.:2758 2 r) 9() ()5 r)9 4f) 4C 78 2A 92 • : 29()() 06 6r) A2 r)() 86 D3 86 D4 63 · . 
• : 276() C9 r)D D() r)8 4C r)2 29 r)9 58 .: 29()8 86 D8 86 C7 A6 D6 E8 B5 76 · . · . 
82 AHOY! 



IMPORTANT
Before typing in on Ahoy! progrom, refer to the

first two poge, of Ihe progrom li'ling' section.

,: 29lf) D9 Fr) FB 86 D6 4C 8C 2A 14 • : 2AB8 6r) 4C Bf) 22 AS CC Dr) f)B 7r)
.:2918 A4 D3 Df) 15 A6 D6 B5 D9 82 .:2Acr) C6 CD Df) fJ7 A9 14 85 CD 45
· : 292f) Ff) f)3 4C r)E 2A C6 D6 Af) 47 .:2AC8 2r) C8 29 4C EF EA C9 f)E 37
.:2928 28 84 D3 2r) B9 26 If) f)1 55 .:2ADr) Df) Cl 8D FF f)2 Fr) BC C9 28
• : 293 r) C8 Bl Dl 88 91 Dl C8 cr) 68 .:2AD8 8E Df) B8 E8 8E FF fl2 FO f)5
.:2938 27 9 r) F5 A6 D6 B5 DA Dr) 15 · : 2AE fi B2 AS 99 Dr) OA AS D6 85 26
• : 294f) r)c 61 Dl 88 91 Dl C8 C8 88 .:2AE8 C9 AS D3 85 CA If) f)D C9 42
• : 2948 cr) 5r) 9fl F5 88 A9 2r) 91 43 · : 2AFf) 03 Ffl rl3 4C 2A F2 85 Df) 47
• : 295r) Dl C6 D3 AS D8 48 AS D3 47 • : 2AF8 AS D5 85 C8 98 48 8A 48 45
.:2958 48 AS D6 48 A4 D3 Bl Dl 84 .:2Br)r) AS Dfl Ff) 3A A4 D3 61 Dl 32
.: 296f) 2fl AS 27 2r) A8 2A Df) F4 3 r) .:2BrI8 2f) 8r) 29 E6 D3 20 68 E6 88
.:2968 B5 D9 Df) f)6 2f) B9 26 18 91 • : 2Blf) C4 C8 Dr) 17 A9 r)fl 85 Df) 37
· : 297r) 9rl EA 68 85 D6 68 85 D3 77 • : 2618 A9 f)D A6 99 Efl fl3 Ffl 06 74
• : 2978 68 85 D8 A6 D6 4C 8C 2A 91 • : 262fl A6 9A Erl rl3 Ffl f)3 2f) EO 46
· : 2980 85 FC 29 3F f)6 FC 24 FC 35 · : 2628 26 A9 flD 85 D7 68 AA 68 46
· : 2988 Ifl f) 2 f)9 8r) 9r) r)4 A6 D4 81 • : 2B3r) A8 AS D7 C9 DE Df) r)2 A9 Sf)
• : 2990 Df) f)4 7r) f) 2 f)9 4r) 60 A6 61 .:2B38 PF 18 6fl 2r) Er) 26 AS C6 32
· : 2998 D6 65 DA Pfl flD AS D3 C9 43 · : 2B4r) 85 CC 8D 92 fl2 Fr) F7 78 33
· : 29Af) 27 Dr) fl3 4C DC E6 Af) 27 75 · : 2B48 2f) E4 29 2r) CF E5 C9 83 r) 1
• : 29A8 Df) fl2 Arl 4F Bl Dl C9 2f) 68 · : 265f) Dr) If) A2 r)9 78 86 C6 BD 36
· : 29Bf) Df) Fl 88 61 Dl C8 91 Dl 25 .:2B58 F3 ED 9D 76 fl2 CA Df) F7 14
· : 29B8 88 C4 D3 Df) F5 A9 2f) 91 42 .:2B6f) pr) DC C9 r)D Df) D5 A6 D6 75
• : 29cr) Dl E6 D8 E6 D8 4C 53 29 r) 1 • : 2668 B5 D9 Df) f) 1 CA 86 D6 20 89
.:29C8 Afl r)6 A9 r)F A6 fl2 Dr) r)2 28 .:2B7f) B9 26 A4 D5 84 Dr) Bl Dl 26
• : 29Df) A9 Fr) 51 f) f) 91 f)r) 88 If) 87 .:2B78 C9 2fl Dfl r)3 88 Drl F7 C8 35
.:29D8 Fl AS CF 49 rJ! 85 CF 6r) 23 .: 2B8f) 84 C8 Arl r)f) 8C 92 02 84 12
.:29EO AS CC Dfl f)7 AS CF Ff) f)3 99 .:2B88 D4 AS D6 C5 C9 pf) r)6 A9 f)4
.:29E8 2r) C8 29 6r) 2f) Ef) 29 E6 96 • : 2B9f) f)f) 85 D3 Ff) f)B AS CA 85 95
.:29pf) D3 AS D3 C9 28 Df) f)9 A9 14 · : 2698 D3 C5 C8 9r) 03 4C 14 2B 94
.:29F8 r)f) 85 D3 2f) Ef) 29 E6 D6 85 • : 26Ar) 4C r)4 2B 2f) 73 f) f) 2r) AC 74
.:2Af)fl 4C 7B 29 AS D6 Fr) F9 2f) 4r) • : 2BA8 2B 4C AE C7 Df) r) 1 6r) E9 3r)
• : 2A fl8 Er) 29 C6 D6 If) F2 2f) Ef) 91 .:2BBr) 8f) Brl r)3 4C AS C9 C9 23 85
.:2Al f) 29 AS D3 Dr) f)A AS D6 Pfl 54 .:2BB8 Br) r)7 C9 17 Ff) f)6 4C F7 76
• : 2A 18 E7 C6 D6 A9 28 85 D3 C6 94 .: 2BCf) C7 4C r)E C8 2f) 73 r)f) 2f) 68

. 2A2 f) D3 If) DD 2r) 52 FD 2r) 18 71 · : 2BC8 EB D7 2f) f) 7 2D EA BO 45 13
.:2A28 E5 4C DC E6 2r) f) 1 2E A9 f) 3 .:2BDr) C9 8f) 9r) 41 29 7F 85 15 6r)
· : 2A3 fl f)E 8D 35 2A A9 19 99 f) f) 97 .:26D8 AS D6 48 AS D3 48 AS f)r) 64
• : 2A38 If) C8 18 69 f)B C9 EA 9rl 35 • : 2BE ri 48 AS f) 1 48 AS r)2 48 AO r)9
.:2A4fl F5 EE 35 2A Cf) DC 9f) EC 7f) · : 2BE8 FF AS 14 38 E9 28 85 14 22
.:2A48 Af) 05 B9 8f) 26 99 r)o 9f) 13 .:2BFf) AS 15 E9 r) r) 85 15 C8 Bf) 49
· : 2A5 rl 88 1r) P7 Af) r)4 69 85 26 19 • : 2BP8 FO 84 D6 AS 14 69 28 85 49
• : 2A58 99 23 f)3 88 Dr) F7 78 A9 71 • : 2Cf)fl D3 8A 2f) AS 27 68 85 f)2 24
.:2A6f) B9 8D 14 f)3 8D 91 r)2 A9 f)6 · : 2cr)8 68 85 f) 1 68 85 f)() 68 85 12
.:2A68 2A 8D 15 f)3 A9 47 8D 18 12 .:2CIf) D3 68 85 D6 6r) 4C 27 D8 89
.:2A7r) f13 A9 2E 85 2C 4C 3f) 2D 64 .:2CI8 A9 or) 85 r)D 2f) 73 flf) 60 38
.:2A78 A6 C7 Ff) r)2 r)9 8r) 2fJ AS 41 • : 2C2f) r)3 4C F3 DC C9 C2 Ff) f)3 8 rl
· : 2A8f) 27 2r) A8 2A Dr) fJD B5 D8 99 • : 2C28 4C 92 CE 2f) 73 r)f) 2f) Fl 48
.:2A88 Ff) r) 2 94 D9 Ef) 19 9 r) f)3 f13 • : 2C3r) CE A9 CF 48 A9 E2 48 AS 86
• : 2A9f) 2f) 3f) 28 2rJ B9 26 Bl Dl 61 • : 2C38 15 48 AS 14 48 2f) F7 D7 44
· : 2A98 2fJ AS 27 A2 fl2 86 CD A6 rl5 • : 2C4r) 2fJ rJ7 2D EA BfJ 1f) C9 8rJ 39
.:2AAf) D8 Fr) fJ 2 C6 D8 4C DC E6 98 .:2C48 9r) fJC AS 14 E9 6fJ 85 14 23
.:2AA8 E6 D3 AS D3 C9 28 9rJ fJ8 If) • : 2CSf) AS 15 E9 61 85 15 4C 16 68
• : 2ABf) E6 D6 A6 D6 AfJ rJ rJ 84 D3 27 • : 2C58 D8 AS 99 C9 f)3 Df) fJ3 4C 25
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.: 29lf) D9 F() FB 86 D6 4C 8C 2A 14 

.:2918 A4 D3 D() 15 A6 D6 B5 D9 82 
· : 292() F() ()3 4C ()E 2A C6 D6 A() 47 
.:2928 28 84 D3 2 () B9 26 If) () 1 55 
• : 293() C8 Bl Dl 88 91 Dl C8 0) 68 
.:2938 27 9 () F5 A6 D6 B5 DA D() 15 
• : 294() ()C Bl Dl 88 91 Dl C8 C8 88 
• : 2948 C() 5() 9() F5 88 A9 2 () 91 43 
· : 295() Dl C6 D3 AS D8 48 AS D3 47 
• : 2958 48 AS D6 48 A4 D3 Bl Dl 84 
.:296() 2() AS 27 2 () A8 2A D() F4 3 () 
· : 2968 B5 D9 D() ()6 2() B9 26 18 91 
• : 297() 9() EA 68 85 D6 68 85 D3 77 
· : 2978 68 85 D8 A6 D6 4C 8C 2A 91 
· : 2980 85 FC 29 3F ()6 FC 24 FC 35 
· : 2988 If) () 2 ()9 8() 9() ()4 A6 D4 81 
· : 299() D() ()4 7() () 2 ()9 4() 6() A6 61 
.: 2998 D6 B5 DA F() ()D AS D3 C9 43 
· : 29A() 27 D() ()3 4C DC E6 M) 27 75 
.:29A8 D() () 2 A() 4F Bl Dl C9 2 () 68 
.: 29B() D() Fl 88 Bl Dl C8 91 Dl 25 
· : 29 B8 88 C4 D3 D() F5 A9 20 91 42 
· : 29C() Dl E6 D8 E6 D8 4C 53 29 () 1 
.:29C8 A() ()6 A9 ()F A6 () 2 D() () 2 28 
.:29D() A9 F() 51 ()() 91 ()() 88 If) 87 
.:29D8 Fl AS CF 49 (Jl 85 CF 6() 23 
.:29E() AS CC D() ()7 AS CF F() ()3 99 
.:29E8 2() C8 29 6() 2() E() 29 E6 96 
.:29F() D3 AS D3 C9 28 D() ()9 A9 14 
.:29F8 ()() 85 D3 2 () E() 29 E6 D6 85 
· : 2A()() 4C 7B 29 AS D6 F() F9 2() 4 () 
• : 2A()8 E() 29 C6 D6 If) F2 2() E() 91 
.:2Alf) 29 AS D3 D() ()A AS D6 F() 54 
.:2AI 8 E7 C6 D6 A9 28 85 D3 C6 94 

, 2A2() D3 If) DD 2() 52 FD 2() 18 71 
.:2A28 E5 4C DC E6 2 () () 1 2E A9 ()3 
· : 2A3() () E 8D 35 2A A9 19 99 ()() 97 
.:2A38 If) C8 18 69 ()B C9 EA 9() 35 
• : 2A4() F5 EE 35 2A C() DC 9() EC 7() 
.:2A48 M) ()5 B9 8() 26 99 ()() 9() 13 
· : 2A5() 88 If) F7 A() ()4 B9 85 26 19 
.:2A58 99 23 ()3 88 D() F7 78 A9 71 
.:2A6() B9 8D 14 ()3 8D 91 () 2 A9 ()6 
.:2A68 2A 8D 15 ()3 A9 47 8D 18 12 
.:2A7() 03 A9 2E 85 2C 4C 3() 2D 64 
.:2A78 A6 C7 F() () 2 ()9 8() 2 () AS 41 
· : 2A8() 27 2 () A8 2A D() ()D B5 D8 99 
.:2A88 F() () 2 94 D9 E() 19 9() ()3 ()3 
.: 2A9() 2 () 3 () 28 2() B9 26 Bl Dl 61 
.:2A98 2 () AS 27 A2 ()2 86 CD A6 ()5 
• : 2 AM) D8 F() () 2 C6 D8 4C DC E6 98 
.:2AA8 E6 D3 AS D3 C9 28 9() ()8 If) 
· : 2ABf) E6 D6 A6 D6 A() () () 84 D3 27 

IMPORTANT 
Before typing in on Ahoy! program, refer to the 

first two pages of the program listings section . 

• : 2 A B8 6() 4C B() 22 AS CC D() ()B 7() 
.:2AC() C6 CD D() (J7 A9 14 85 CD 45 
.:2AC8 2 () C8 29 4C EF EA C9 ()E 37 
· : 2AD() D() Cl 8D FF ()2 F() BC C9 28 
.:2AD8 8E D() B8 E8 8E FF ()2 F() ()5 
.:2AE() B2 AS 99 D() ()A AS D6 85 26 
.:2AE8 C9 AS D3 85 CA 1 () ()D C9 42 
.:2AF() ()3 F() ()3 4C 2A F2 85 D() 47 
· : 2AF8 AS D5 85 C8 98 48 8A 48 45 
.:2B()() AS D() F() 3A A4 D3 Bl Dl 32 
· : 2B()8 2() 8() 29 E6 D3 2 () B8 E6 88 
.:2Blf) C4 C8 D() 17 A9 ()o 85 D() 37 
.:2BI8 A9 ()D A6 99 E() ()3 F() ()6 74 
• : 2B2() A6 9A E() ()3 F() ()3 2() E() 46 
· : 2B28 26 A9 ()D 85 D7 68 AA 68 46 
· : 2B3() A8 AS D7 C9 DE D() ()2 A9 5() 
.:2B38 FF 18 6() 2() E() 26 AS C6 32 
· : 2B4() 85 CC 8D 92 ()2 F() F7 78 33 
.:2B48 2() E4 29 2() CF E5 C9 83 () 1 
.:2B5() D() If) A2 ()9 78 86 C6 BD 36 
.:2B58 F3 ED 9D 76 ()2 CA D() F7 14 
· : 2B6() F() DC C9 ()D D() D5 A6 D6 75 
.:2B68 B5 D9 D() () 1 CA 86 D6 2() 89 
.: 2B7() B9 26 A4 D5 84 D() Bl Dl 26 
.:2B78 C9 2() D() ()3 88 D() F7 C8 35 
.: 2B8() 84 C8 A() ()() 8C 92 ()2 84 12 
• : 2 B88 D4 AS D6 C5 C9 F() ()6 A9 ()4 
· : 2B9() ()() 85 D3 F() ()B AS CA 85 95 
,: 2B98 D3 C5 C8 9() ()3 4C 14 2B 94 
.:2BA() 4C ()4 2B 2() 73 ()() 2 () AC 74 
· : 2 BA 8 2B 4C AE C7 D() () 1 6() E9 3() 
· : 2BB() 8() B() ()3 4C AS C9 C9 23 85 
.:2BB8 B() ()7 C9 17 F() ()6 4C F7 76 
.:2BC() C7 4C ()E C8 2() 73 ()() 2() 68 
· : 2 BC8 EB D7 2 () () 7 2D EA B() 45 13 
.:2BD() C9 8() 9() 41 29 7F 85 15 6 () 
.:2BD8 AS D6 48 AS D3 48 AS ()() 64 
.:2BE() 48 AS () 1 48 AS () 2 48 M) ()9 
.: 2BE8 FF AS 14 38 E9 28 85 14 22 
.:2BF() AS 15 E9 ()() 85 15 C8 B() 49 
• : 2 BF8 F() 84 D6 AS 14 69 28 85 49 
• : 2C()() D3 8A 2() AS 27 68 85 ()2 24 
• : 2C()8 68 85 () 1 68 85 ()() 68 85 12 
.:2Clf) D3 68 85 D6 6() 4C 27 D8 89 
• : 2C18 A9 ()() 85 ()D 2() 73 ()() B() 38 
• : 2C2() ()3 4C F3 DC C9 C2 F() 03 80 
• : 2C28 4C 92 CE 2() 73 () () 2() Fl 48 
· : 2C3() CE A9 CF 48 A9 E2 48 AS 86 
• : 2C38 15 48 AS 14 48 2 () F7 D7 44 
· : 2C4() 2 () () 7 2D EA B() If) C9 8() 39 
.:2C48 9() ()C AS 14 E9 6() 85 14 23 
• : 2C5() AS 15 E9 61 85 15 4C 16 68 
.:2C58 D8 AS 99 C9 ()3 D() ()3 4C 25 
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.:2C60 F6 2A 4C F5 Fl 80 ()B 03 ()5 • : 2E()8 2A F(J 13 C9 EA F(J (JF AD 64 • I

.:2C68 A9 6A 85 2B A9 18 80 (JA 95 .:2EIr) 14 ()3 80 CC 2A AD 15 ()3 r)7 I

.: 2C7(J (J3 A9 2B 8D ()9 03 A9 A3 rJ(J • : 2E18 8D CO 2A 4C 28 2E A9 EF 58 C

• : 2C78 80 ()8 ()3 A9 59 80 2A ()3 96 • : 2E2rJ 80 CC 2A A9 EA 80 CO 2A 78 • 1
• : 2C8r) A9 2C 80 2B 03 6() rJ r) 93 43 .:2E28 AD 19 rJ3 C9 FE Fr) ()O AO 82 I
• : 2C88 2A 2A 2A 2A 2A 2A 2A 2A 36 • : 2E3r) 18 r)3 8D 60 2A AO 19 ()3 2() 'i
• : 2C9 rJ 2A 2A 2A 2A 2A 2r) 43 42 75 • : 2E38 80 50 20 6r) A9 47 8D 60 52 •
• : 2C98 40 2r) 42 41 53 49 43 2rJ 95 .:2E4() 2A A9 2E 80 5rJ 20 6rJ A9 88
• : 2CA(J 56 32 2(J 2A 2A 2A 2A 2A 78 .:2E48 02 80 16 03 A9 FE 80 17 63
.:2CA8 2A 2A 2A 2A 2A 2A 2A 2A 36 .:2EYJ (13 (J(J 20 3A 20 A9 3F 80 11 ·~
· : 2CB() ()D 2A 2A 2A 2A 2r) 46 41 48 .:2E58 27 91 6r) C9 rJ4 or) rJ7 AO 73 J· : 2CB8 54 2D 34 3r) 20 45 5'8 54 ()2 .:2E6r) 21 91 C9 FO or) F9 4C BC 53
• : 2CC(J 45 4E 53 49 4F 4E 2rJ 36 46 •
.:2CC8 2F 31 33 2F 38 33 2r) 42 99 LOADER PROGRAM
• : 2CD(J 59 2() 5(1 4C 2(1 2A 2A 2A 35 •

.:2CD8 2A riO 31 32 36 39 32 2(1 47 • 1r) POKE36879,8:PRINT"{SC}{GN}PLEA ~
• : 2CE() 42 59 54 45 53 2r) 46 52 75 SE WAIT ·~........

~• : 2CE8 45 45 8E OD 22 22 22 38 51 '20 PRINT"{CD}VIC 40 IS LOADING FR
• : 2CF(J C9 ()() F() r)3 49 FF 6A 8D 19 OM":D=PEEK(186) •

.:2CF8 riB 9() 60 AO 8D r)2 4C 5B 34 '30 PRINT"FROM THE STORAGE UNIT.{C
• : 2DrJr) 2E or) Irl 1() riC ()C ()r) AS 67 D) [WH }" •
· : 2DrJ8 15 C9 E8 Fr) ()5 AS 15 C9 86 '40 PRINT"LOAO"CHR$(34)"VIC 40"CHR
• : 20IrJ 84 6() AS 14 C9 48 orJ rJ5 99 $(34)","0",1"
• : 2018 A9 rJ6 4C 55 2D C9 4C Dr) 66 '50 POKEI98,10:FORI=631T0640:REAOA
• : 2D2() r)5 A9 ()4 4C 55 20 C9 4B 6rJ :POKEI,A:NEXT
• : 2028 D() E3 A9 ()3 4C 55 20 FO 66 '55 IFD=ITHENPRINT"{CO}(CO}{CO} (CO •
• : 2D3(J A9 2C 4C 65 2C 2() D2 FF 31 } "
.:2D38 A9 8E 2() 02 FF A9 orJ 8D 18 ·60 CLR:PRINT"{CO}{CD}{CD}{CD}POKE ·1• : 204() r)6 2D A9 riC 8D r)4 2D 80 63 36879,27:POKEI1881,O:POKE43,106:P
• : 2048 rJ5 20 A9 1() 80 03 20 A9 93 OKE44,46:NEW"
• : 20YJ 2E 80 19 r)3 6() 85 14 A9 33 • 9() PRINT"{HM}{CO}{COJ {CD} {CD)";:E •
• : 2058 20 85 15 4C 00 2D ()r) A9 ()2 ND
• : 206() 40 80 27 91 38 AS 33 E5 9(1 '100 DATAI3,13,83,89,83,56,56,52,4 •

.:2068 20 8D 3C ()3 AS 34 E9 ()o 99 9,13 •
• : 207() 85 34 38 AS 34 E5 2E 8D 74 BUG REPELLENT LINE CODES.:2078 3D (J3 A9 riO 8D 3E ()3 80 8rJ •
.:208() 3F ()3 8D 4r) ()3 F8 18 AD 19 FOR LOADER PROGRAM •

• : 2088 3E ()3 69 56 80 3E ()3 AD 35 LINE # 1(I : I H LINE If 55:HF
• : 2D9(J 3F r)3 69 rJ 2 80 3F rl3 AO 53 LINE # 2(J: NF LINE # 6(J: LM •
• : 2098 4() rl3 69 (J() 80 4() (13 CE 86 LINE # 3(): HO LINE If 9rJ:00
• : 2DA() 3D ()3 Dr) E2 18 AD 3E (J3 6r) LINE # 4(): AG LINE If Ir)r):IG •• : 2DA8 69 () 1 8D 3E ()3 AD 3F (J3 51 LINE # 5(1: MG LINES: 9
.:20Brl 69 r)r) 80 3F ()3 AO 4(J (J3 52
.:2DB8 69 or) 8D 4(J ()3 CE 3C r)3 82 DEMO PROGRAM •
• : 20C() D() E2 08 A2 r)() A(J r)4 BD 65
.:2DC8 3E (J3 2() El 2D 99 DA 2C 82 • 1 CLR •

· : 2Dor) 88 3r) lC BO 3E ()3 2() E6 28 '2 SYSI1768:POKE36879,8:GOSUB40:PO
•.:2D08 2D 99 DA 2C 88 E8 4C C7 ()3 KE36878,7:POKE37159,37:CLR

• : 20E() 20 29 ()F ()9 30 6() 29 Fr) 35 '3 DATAl,6,9,5,1,10,13,3,2,8,11,7,
• : 2DE8 4A 4A 4A 4A ()9 3rJ 6() AS 14 8,(J,I,4 •
• : 20F() 38 85 34 AS 37 85 33 6() 41 ·4 DATA8,1,5,7,8,6,15,3,8,16,17,5,
• : 20F8 20 2C 2A A9 IE 2() 52 2E 77 8,18,19,4,9 r l,5,3,9,6,9,7,9,10,13 •
.:2E()rJ 6rJ 2() BO 28 AD 15 r)3 C9 55 ,5,9,14,19,7,10,8,11,5
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• : 2C6r) F6 2A 4C F5 Fl 8D r)B r)3 r)5 • : 2Er)8 2A F() 13 C9 EA F() ()F AD 64 • I 
• : 2C68 A9 6A 85 2B A9 18 8D ()A 95 .:2EIf) 14 ()3 8D CC 2A AD 15 ()3 ()7 ( 

• : 2C7() ()3 A9 2B 8D ()9 ()3 A9 A3 ()() • : 2E18 8D CD 2A 4C 28 2E A9 EF 58 ( 

.:2C78 8D ()8 ()3 A9 59 8D 2A ()3 96 • : 2E2() 8D CC 2A A9 EA 8D CD 2A 78 • I 
· : 2C8() A9 2C 8D 2B ()3 6() () () 93 43 .:2E28 AD 19 ()3 C9 FE F() ()D AD 82 J 
· : 2C88 2A 2A 2A 2A 2A 2A 2A 2A 36 .:2E3() 18 ()3 8D 6D 2A AD 19 ()3 2() 1 

• : 2C9() 2A 2A 2A 2A 2A 2() 43 42 75 .:2E38 8D Sf) 2D 6() A9 47 8D 6D 52 • 2 
• : 2C98 4D 2r) 42 41 53 49 43 2 () 95 .:2E4f) 2A A9 2E 8D 5() 2D 6() A9 88 ~ • : 2CA() 56 32 2 () 2A 2A 2A 2A 2A 78 .:2E48 D2 8D 16 ()3 A9 FE 8D 17 63 
.:2CA8 2A 2A 2A 2A 2A 2A 2A 2A 36 .:2ESf) r)3 r)() 2r) 3A 2D A9 3F 8D 11 

· J · : 2CBr) ()D 2A 2A 2A 2A 2() 46 41 48 .:2E58 27 91 6() C9 ()4 D() ()7 AD 73 
• : 2CB8 54 2D 34 3() 2() 45 5'8 54 ()2 · : 2E6() 21 91 C9 FD D() F9 4C BC 53 
• : 2CC() 45 4E 53 49 4F 4E 2r) 36 46 
• : 2CC8 2F 31 33 2F 38 33 2r) 42 99 LOADER PROGRAM 
• : 2CDr) 59 2r) 5 () 4C 2() 2A 2A 2A 35 • 
.:2CD8 2A ()D 31 32 36 39 32 2() 47 • 1 () POKE36879,8:PRINT"(SC) (GN)PLEA l 
• : 2CE() 42 59 54 45 53 2() 46 52 75 SE WAIT • ........ 
• : 2CE8 45 45 8E ()D 22 22 22 38 51 '20 PRINT"(CD)VIC 40 IS LOADING FR 
• : 2CF() C9 ()0 F() ()3 49 FF 6A 8D 19 OM":D.PEEK(186) 
· : 2CF8 ()B 9() 6() AD 8D ()2 4C sB 34 '30 PRINT"FROM THE STORAGE UNIT.(C 
• : 2D()() 2E 0() If) If) ()C ()C ()() AS 67 D) (WH ) " • 
· : 2D()8 15 C9 E8 F() ()5 AS 15 C9 86 '40 PRINT"LOAD"CHR$(34)"VIC 40"CHR 
· : 2DIf) 84 6() A5 14 C9 48 D() ()5 99 $(34)","D",l" 

~ .:2D18 A9 ()6 4C 55 2D C9 4C Dr) 66 '50 POKE198,10:FORI.631T0640:READA 
.:2D20 ()5 A9 ()4 4C 55 2D C9 4B 6() :POKEI,A:NEXT · ~ · : 2D28 D() E3 A9 ()3 4C 55 2D FD 66 '55 IFO=lTHENPRINT"(CD) (CD) (CD) (CO 

~ .:2D3() A9 2C 4C 65 2C 2() D2 FF 31 ) " 
• : 2D38 A9 8E 2() D2 FF A9 ()() 8D 18 ·60 CLR:PRINT"(CD)(CD)(CD)(CD)POKE • 3 
• : 2D4r) ()6 2D A9 ()C 8D ()4 2D 8D 63 36879,27:POKEl1881,0:POKE43,106:P 
· : 2 D48 ()5 2D A9 If) 8D ()3 2D A9 93 OKE44,46:NEW" 
• : 2D5() 2E 8D 19 ()3 6() 85 14 A9 33 • 9() PRINT"(HM) (CD) (CO) (CO) (CD)";:E 

~ .:2D58 2D 85 15 4C ()D 2D ()() A9 ()2 ND 
• : 2D6() 40 8D 27 91 38 AS 33 E5 9() '100 DATA13,13,83,89,83,56,56,52,4 
.:2D68 2D 8D 3C ()3 AS 34 E9 () () 99 9,13 
· : 207() 85 34 38 AS 34 E5 2E 80 74 BUG REPelLENT LINE CODES · : 2D78 3D ()3 A9 ()() 8D 3E ()3 8D 8() 

FOR LOADER PROGRAM • : 2D8() 3F ()3 80 4f) ()3 F8 18 AD 19 • 
.:2D88 3E (13 69 56 8D 3E ()3 AD 35 LINE # If): IH LINE # 55:HF 
• : 2D9() 3F ()3 69 () 2 8D 3F ()3 AD 53 LINE # 2(): NF LINE # 6(): LM 
• : 2D98 4f) ()3 69 ()() 8D 4() ()3 CE 86 LINE # 3(): HO LINE # 9():DD 
• : 2DA() 3D r)3 D0 E2 18 AD 3E r)3 6() LINE # 4(): AG LINE # )()():IG • • : 2DA8 69 r) 1 8D 3E ()3 AD 3F ()3 51 LINE # 5():MG LINES: 9 
.:2DB() 69 ()() 8D 3F ()3 AD 4() ()3 52 
.:20B8 69 () () 8D 4f) ()3 CE 3C 03 82 DEMO PROGRAM • 

• : 2DC() D() E2 D8 A2 ()() A() ()4 BD 65 
· : 2DC8 3E r)3 2() El 2D 99 OA 2C 82 • 1 CLR • 
.:2DD() 88 3() lC BD 3E ()3 2() E6 28 '2 SYSI1768:POKE36879,8:GOSUB40:PO • .:2DD8 2D 99 DA 2C 88 E8 4C C7 ()3 KE36878,7:POKE37159,37:CLR 
• : 2DE() 2D 29 ()F r)9 3r) 6() 29 F() 35 '30ATAl,6,9,5,I,10,13,3,2,8,II,7, 
• : 2DE8 4A 4A 4A 4A ()9 30 6() AS 14 8,(),1,4 • 
• : 2DF() 38 85 34 AS 37 85 33 6() 41 ·4 DATA8,I,5,7,8,6,15,3,8,16,17,5, 
.:2DF8 2() 2C 2A A9 IE 2() 52 2E 77 8,18,19,4,9 r l,5,3,9,6,9,7,9,10,13 • 

• : 2E()() 6() 2() BD 28 AD 15 ()3 C9 55 ,5,9,14,19,7,10,8,11,5 
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IMPORTANT
Before typing in on Ahoy! progrom, refer to the

first two poges of the progrom listings section .

• 10 PRINT"(HM}(CD}(CD}(CD}(CR}(CR} .490 PRINT"(CD}AVAILABLE TO YOU IN
(CR}(CR}(CR}(CR}(CR1(CR}(CR}(CR)( WHICH VARIOUS FONTS
CR}(CR}(CR}AHOYI MAGAZINE" .500 PRINT"(CD}CAN BE CREATED. IF

• 15 PRINT"(CR}(CR}(CR}(CR}(CR}(CR} YOU NEED A FULL
(CR}(CR}[CR}(CR}(CR}(CR) TTTTT TT .510 PRINT"(CD}CHARACTER SET THEN
TTTTTT 128 PROGRAMMABLES ARE

• 20 PRINT"(CR}(CR}(CR}(CR)(CR}(CR} '520 PRINT"STILL AVAILABLE (PLUS T
(CR}(CR}(CR}(CR) (CR}(CR) PRESE HE BIT-MAP!!) .
NTS '550 A-3000:GOSUB30000:PRINT"(SC}(

• 25 PRINT"(CR}(CR}(CR}(CR}(CR}(CR} CY}";:FORI-1T040:PRINTRIGHT$(STR$
(CR) (CR) (CR) (CR) (CR) (CR) (CR) (CR) ( (I) , 1); : NEXT
CR}(CR}TTTTTTTT ·560 FORI-2T024:PRINTRIGHT$(STR$(I

'31 PRINT"(CD}(CD} 1..!!. 1. ),LEN(STR$(I))-1):NEXT:PRINT"25(H
UCI l...!! UCI M} (CD) (CD) (CR) (CR) (CR)";

• 32 PRINT" ].]. ].]. • 57() CLR: PRINT" VIC 4() GIVES YOU
B B B B A 40*25 SCREEN."

• 33-PRINT" ~1! ~]. '58() A=0:PRINTCHR$(l42):FORJ-32934
ZC+ B B T032934+336STEP40:FORI-0T030:POKE

• 34 PRINT" 1!]. ]. ]. J+I, I+A: IFI+A>254THEN595
B B B ·585 NEXT:A-A+31:NEXT

• 35-PRINT" JCK 1 JCK '595 CLR:PRINT"(CD}(CD}(CD}(CD}(CD
E JCK }(CD) (CD} (CD) (CD) (CR) (CR) (CR) (CR)

·36 PRINT" (CD}(CD}(CD}(CD) (CD) A ( (CRj[CRj[CR) (CRj[CR}(CRj[CRj[CRj[
RV)40-COLUMN(RO} SOFTWARE EXTENSI CR}(CR}WITH FULL UPPER CASE I I!! I
ON FOR THE "CHR$(14)

.37 PRINT"(CD} COMMODORE VIC-20 ·605 FORJ-32918+456T032918+792STEP
PERSONAL COMPUTER. 40:FORI-0T030:POKEJ+I,I+A:IFI+A>2

.38 PRINT"(CD} (CD) (CR} (CR} (CR) (CR) 54THEN63()
(CR}{CR){CR}(C) 1983 AHOYI + PETE ·610 NEXT:A-A+31:NEXT
R LOBL{HM}":GOT0400 .630 CLR:PRINT"{CD}(CD}(CD}{CD)(CD

• 40 Q-1:CO-37888:RO-20:PRINT"(SC}{ }(CD}(CD}(CD}(CD}(CR}{CR}{CR}(CR)
WH}"CHR$(l42) (CR) (CR} (CR) (CR} (CR} (CR) (CR} (CR) (

.5() READA,B,C,D:IFA-}()THENQ-() CR}(CR}AND FULL LOWER CASE!!!!! (
• 6() FORI-CO+RO*A+BTOCO+RO*A+C: POKE HM}

I,D:NEXT:IFQTHEN50 '650 FORI-1T0300:NEXT:C-103:GOSUB1
·70 RETURN 1100
'400 POKE198,0:FORJ-IT0500:GOSUB40 '660 PRINT"(SC}(CD}VIC 40 CAN EMUL

000:GETR$:IFR$-""THENNEXT ATE PET BASIC SOFTWARE
• 420 CLR:PRINTCHR$(14)"{SC}(WH}(CD'670 PRINT"{CD}BECAUSE IT ALLOWS F

}(CD}THE VIC 40 INCLUDES BOTH OF OR THE SCREEN AND
COMMODORE'S ·680 PRINT"(CD}SOUND LOCATIONS TO

• 43() PRINT"(CD}STANDARD CHARACTER MOVE. VIC SOUNDS
SETS AND IT GIVES ·690 PRINT"{CD)AND GRAPHICS WILL S

• 44() PR INT" {CD} YOU THE OPPORTUNITY TILL WORK BUT NOW YOU
TO CREATE YOUR OWN '-700 PRINT"HAVE THE ADDED DIMENSIO

.450 PRINT"{CD}CHARACTERS BESIDES. N OF ALL THAT PET
ALSO, YOU CAN MIX '710 PRINT"SOFTWARE CURRENTLY AVAI

·460 PRINT"(CD}FONTS ON THE SCREEN LABLE.":A-2000:GOSUB30000
AT ONCE TO CREATE '720 PRINT"(CD}(CD}{YL}VIC 40 ALSO

• 470 PRINT"(CD}DISPLAYS NEVER-BEFO ACLOWS FOR HI-RES GRAPHICS
RE SEEN OR HEARD OF. .730 PRINT"(CD}TO BE MIXED WITH A

• 48() PRINT" (CD} {CD} VIC 4() HAS 256 NORMAL SCREEN. THIS
PROGRAMMABLE CHARACTERS ·740 PRINT"(CD}BIT-MAP COVERS THE
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IMPORTANT 
Before typing in on Ahoy! program, refer to the 

first two pages of the program listings section . 

• 10 PRINT " (HM}(CD}(CD}(CD}(CR}(CR} .490 PRINT"(CD}AVAILABLE TO YOU IN 
(CR}(CR}(CR}(CR}(CR)(CR}(CR}(CR)( WHICH VARIOUS FONTS 
CR}(CR}(CR}AHOY! MAGAZINE" • 5 ()() PRINT"(CD}CAN BE CREATED. IF 

• 15 PRINT"(CR}(CR}(CR} (CR) (CR}(CR) YOU NEED A FULL 
(CR}(CR}(CR}(CR}(CR}(CR) TTTTT TT .510 PRINT"(CD}CHARACTER SET THEN 
TTTTTT 128 PROGRAMMABLES ARE 

·20 PRINT " (CR}(CR}(CR}(CR}(CR}(CR} ·520 PRINT"STILL AVAILABLE (PLUS T 
(CR}(CR}(CR}(CR}(CR}(CR) PRESE HE BIT-MAP!!) . 
NTS ·550 A-3000:GOSUB30000:PRINT"(SC}( 

. 25 PRINT"(CR}(CR}(CR}(CR}(CR}(CR} CY}";:FORI-1T040:PRINTRIGHT$(STR$ 
(CR) (CR) (CR) (CR) (CR) (CR) (CR) (CR) ( (1),1); :NEXT 
CR}(CR}TTTTTTTT ·560 FORI-2T024:PRINTRIGHT$(STR$(I 

· 31 PRINT"(CD)(CD} l~ l ),LEN(STR$(I))-I) : NEXT:PRINT"25(H 
UCI l.!! UCI M}(CD}(CD} (CR}(CR}(CR}"; 

• 32 PRINT" ].]. ].]. • 57() CLR: PRINT" VIC 4r) GIVES YOU 
B B B B A 40*25 SCREEN." 

• 33-PRINT" ~.!! ~]. ·58() A-():PRINTCHR$(l42) :FORJ-32934 
Z~+ ~ .!! T032934+336STEP40:FORI-0T030:POKE 

· 34 PRINT" .!!]. .!! .!! J+I,I+A:IFI+A >254THEN595 
B B B .585 NEXT:A-A+31:NEXT 

• 35-PRINT" JCK 1 JCK ·595 CLR: PRINT" (CD) (CD) (CD) (CD) (CD 
E JCK ) (CD) (CD) (CD) (CD) (CR) (CR) (CR) (CR) 

· 36 PRINT"(CD} (CD) (CD) (CD) (CD) A ( (CR) (CR) (CR) (CR) (CR) (CR) (CR) (CR) ( 
RV)40-COLUMN(RO} SOFTWARE EXTENSI CR}(CR}WITH FULL UPPER CASE!!!!! 
ON FOR THE "CHR$(14) 

. 37 PRINT"(CD} COMMODORE VIC-20 ·605 FORJ-32918+456T032918+792STEP 
PERSONAL COMPUTER. 40:FORI-0T030:POKEJ+I,I+A:IFI+A >2 

. 38 PRINT"(CD} (CD) (CR) (CR) (CR) (CR) 54THEN63() 
(CR}(CR}(CR}(C) 1983 AHOY! + PETE ·610 NEXT:A-A+31:NEXT 
R LOBL(HM}":GOT0400 .630 CLR:PRINT"(CD}(CD}(CD}(CD}(CD 

• 4() Q-l:CO-37888:RO-2() : PRINT"(SC} ( ) (CD) (CD) (CD) (CD) (CR) (CR) (CR) (CR) 
WH}"CHR$(l42) (CR) (CR}(CR) (CR) (CR) (CR) (CR) (CR) ( 

· 50 READA,B,C,D:IFA-10THENQ-0 CR}(CR}AND FULL LOWER CASE!!! I!( 
.6() FORI-CO+RO*A+BTOCO+RO*A+C: POKE HM} 

I,D:NEXT:IFQTHEN50 ·650 FORI-IT0300:NEXT:C-103:GOS UB1 
·7() RETURN 1}()() 
·400 POKE198,0:FORJ-IT0500:GOSUB40 · 660 PRINT"(SC}(CD}VIC 40 CAN EMUL 

000:GETR$:IFR$-""THENNEXT ATE PET BASIC SOFTWARE 
• 420 CLR:PRINTCHR$(14)"(SC}(WH}(CD·670 PRINT"(CD}BECAUSE IT ALLOWS F 

}(CD}THE VIC 40 INCLUDES BOTH OF OR THE SCREEN AND 
COMMODORE'S ·680 PRINT"(CD}SOUND LOCATIONS TO 

• 43() PRINT" (CD) STANDARD CHARACTER MOVE. VIC SOUNDS 
SETS AND IT GIVES ·690 PRINT"(CD}AND GRAPHICS WILL S 

.44r) PRINT"(CD}YOU THE OPPORTUNITY TILL WORK BUT NOW YOU 
TO CREATE YOUR OWN · -700 PRINT"HAVE THE ADDED DIMENSIO 

• 45() PRINT"(CD}CHARACTERS BESIDES. N OF ALL THAT PET 
ALSO, YOU CAN MIX ·710 PRINT"SOFTWARE CURRENTLY AVAI 

• 46() PRINT" (CD) FONTS ON THE SCREEN LA BLE. ": A-2()()(): GOSUB3()()()() 
AT ONCE TO CREATE ·720 PRINT"(CD}(CD}(YL}VIC 40 ALSO 

• 470 PRINT"(CD}DISPLAYS NEVER-BEFO A~LOWS FOR HI-RES GRAPHICS 
RE SEEN OR HEARD OF. ·730 PRINT"(CD}TO BE MIXED WITH A 

• 48() PRINT" (CD) (CD) VIC 4() HAS 256 NORMAL SCREEN. THIS 
PROGRAMMABLE CHARACTERS .740 PRINT"(CD}BIT-MAP COVERS THE 
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"

{CD} THIS WILL SHOW OVERLAYING WI
TH HI-RES.{CD}(CD}{CD}{CD}{CD}(CD
}

.935 CLR:A=4320:B=7:C=176:D=2:Y=10
1:FORX=0T0157:GOSUB5000:NEXT

.936 Z=157:I=.5:J=101:K=50:N=61:G=
1c)1:H=141

.937 FORX=.TOZSTEPI:Y=INT(J+K*SIN(
X/10»):GOSUB5000:Y=INT(J+K*COS(X/
10)):GOSUB5000:NEXT

.939 FORX=.TOZSTEPI:Y=INT(J+K*TAN(
X/10)):IFY)-lANDY(176THENGOSUB500
c)

·940 NEXT:CLR:A=1:B=7:C=1
'950 FORI=lT0500:NEXT:FORI=37888TO

3788B+219:POKEI,A:A=A+l:IFA)BTHEN
A=C

.956 NEXT:FORI=lT02500:NEXT:FORI.0
T025:POKE36879,I:FORJ=lT0400:NEXT
:NEXT:POKE36879,8:FORI=lT02000:NE
XT

'1000 PRINT"(SC}"CHR$(14)"{CD)THIS
HAS BEEN THE END OF THE DEMO FOR

COl
figl
YOI
latc

the
alSl
you
the
nur

I
wit
tale
>a
fie(
spe
fun
spr
wis
ton
ful

1
difl
wei
col<

ENTIRE 160*176 HI-RES
.750 PRINT"SCREEN AND PLOTTING TO

IT IS MUCH EASIER
'760 PRINT"THAN THE NORMAL ACCEPTE

D WAY OF PLOTTING
·770 PRINT"POINTS. WITH THE ADDED

MACHINE CODE
.780 PRINT"(CD}ROUTINES YOU'LL BE

CRANKING OUT DISPLAYS
·790 PRINT"YOU THOUGHT WEREN'T POS

SIBLE! !!":A=3500:GOSUB30000
• 810 PRINT"(CD}(CD}(WH}IN THE FOLL

OWING EXAMPLE NOTE HOW THE
.820 PRINT"(CD}BIT-MAP CAN OVERLAY

THE NORMAL SCREEN
• 830 PRINT"(CD}CHARACTERS PROVIDIN

G THE BASIS FOR ANY
.840 PRINT"(CD}GRAPHIC APPLICATION

FROM WORD PROCESSING
• 850 PRINT"TO GRAPH MAKING TO ADVE

NTURE GAMING.
• 860 PRINT"(CD}OH, BEFORE I FORGET

, THERE ARE 8 COLORS
• 870 PRINT"(CD}AVAILABLE TO BIT MA

P AND WRITE IN SO '1005 PRINT"(CD}THE VIC 40 OPERATI
• 88C) PRINT" (CD} YOU BUDDING COMPUTE NG SYSTEM. EXPERIMRNT

R ARTISTS OUT THERE '1010 PRINT"TO FIND HOW IT CAN BES
·890 PRINT"(CD}CAN TAKE FULL ADVAN T SUIT YOUR NEEDS."

TAGE OF YOUR VIC 20 .":A=3000:GOS ·1015 PRINT"WHATEVER YOU DO ON YOU
UB30000 R VIC (OR PET),"

.925 PRINT"(SC}(CD}FOR EXAMPLE:(WE '1020 PRINT"(CD}THE VIC 40 CAN DO
'LL START WITH MONOCHROME MORE INTERESTINGLY!!"

• 926 PRINT"THEN ADD COLOR THEN ADD '1066 FORI=lT06500:NEXT:RUN
EXTENDED COLOR.)" .5000 Q=A+Y+INT(X/B)*C:POKEQ,PEEK(

·927 PRINT" (HM) (CD} (CD) (CD) (CD} (CD Q)ORD'(B-(XANDB») :RETURN
}(CD} (CD) (CD) (CD) (CD) (CD) (CD) (CD) 'll1C)C) A$=" (WH) (RD} (CY} (PU) (GN) (BL
(CD} THIS WILL SHOW OVERLAYING WI }(YL}":I=1:B=0
TH HI-RES.(CD}(CD}(CD}(CD}(CD}(CD '11110 PRINTMID$(A$,I,1);:I=I+1:IF
} I>7THENI=I-7

• 928 PRINT"(HM}(CD}(CD}(CD}(CD}(CD ·11120 B=B+1:FORJ=lT03:NEXT:IFB(CT
}(CD) (CD) (CD) (CD) (CD) (CL} (CL}Y= HEN1111C)
COS(CD}(CL}(CL}(CL}(CL}(X)" .11130 RETURN

• 929 PRINT"(HM}(CD}(CD}(CD}(CD}(CD ·30000 POKE198,0:FORI=lTOA/1.6:GET
}(CD}(CD}(CD}(CD) Y R$:IFR$=""THENNEXT
=SIN(CD}(CL}(CL}(CL}(CL)(CL}«X) '30010 RETURN

• 930 PRINT"(HM}(CD}(CD}(CD}(CD}(CD '40000 Q=6:S=2:V=37968:0=38028:FOR
}(CD}(CD}(CD)(CD}(CD}(CD}(CD}(CD) I=VTOO:POKEI,INT(RND(l)*Q)+S:NEXT
(CD) (CD} (CD) (CD) (CD) (CD} (CD) (CD) ( :RETURN
CD} (CR) (CR) (CR) (CR) (CR) (CR) (CR) (C 36352
R}JCR}(CR}(CR}Y=TAN(CD}(CL}(CL}(C 36352
L) (X) BUG REPELLENT LINE CODES

• 933 PRINT" (HM} (CD) (CD) (CD) (CD) (CD FOR VIC 40-DEMO
}(CD} (CD} (CD) (CD) (CD} (CD) {CD} {CD}
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ENTIRE 160*176 HI - RES 
.7 50 PRINT " SCREEN AND PLOTTING TO 

IT IS MUCH EASIER 
' 760 PRINT"TH AN THE NORMAL ACCEPTE 

D WAY OF PLOTTING 
'7 70 PRINT "POINTS . WITH THE ADDED 

MACHINE CODE 
·780 PRINT " {CD}ROUTINES YOU ' LL BE 

CRANKING OUT DISPLAYS 
• 790 PR INT " YOU THOUGHT WEREN ' T POS 

SIBLE I 11":A=3500 : GOSUB30000 
• 810 PRINT " {CD}{CD}{WH}IN THE FOLL 

OWING EX AMPLE NOTE HOW THE 
. 820 PRINT " {CD}BIT- MAP CAN OVERLAY 

THE NOR MA L SCREEN 
• 830 PRINT " {CD }CHARACTERS PROVIDIN 

G THE BASIS FOR ANY 
• 84() PRINT" (CD}GRAPHIC APPLICATION 

FROM WORD PROCESSING 
• 850 PRINT"TO GRAPH MAKING TO ADVE 

NTURE GAMING . 

{CD} THIS WILL SHOW OVERLAYING WI 
TH HI-RES . {CD} {CD} {CD} {CD} {CD} {CD 
} 

. 935 CLR:A=4320:B=7:C=176:D=2 : Y=10 
1:FORX=0T0157:GOSUB5000:NEXT 

. 936 Z=157 : I= . 5:J=101 : K=50 : N=61:G= 
1()1 : H=141 

. 937 FORX= . TOZSTEPI : Y=INT(J+K*SIN( 
X/10)) : GOSUB5000 : Y=INT(J+K*COS(X/ 
10)):GOSUB5000:NEXT 

. 939 FORX= . TOZSTEPI:Y=INT(J+K*TAN( 
X/10)):IFY >-lANDY <176THENGOSUB500 
() 

· 940 NEXT:CLR:A=1:B=7:C=1 
' 950 FORI=lT0500:NEXT:FORI=37888TO 

37888+219 : POKEI,A : A=A+1:IFA >BTHEN 
A=C 

. 956 NEXT : FORI=lT02500:NEXT:FORI=0 
T025 : POKE36879,I:FORJ=lT0400:NEXT 
: NEXT:POKE36879,8 : FORI=lT02000 : NE 
XT 

• 860 PRINT " {CD}OH , BEFORE I FORGET ' 1000 PRINT"{SC}"CHR$(14)"{CD}THIS 
, TH ERE ARE 8 COLORS HAS BEEN THE END OF THE DEMO FOR 

• 87() PRINT " {CD }AVAILABLE TO BIT MA " 
P AND WRITE IN SO ' 1005 PRINT"{CD}THE VIC 40 OPERATI 

• 88() PRINT" {CD}YOU BUDDING CO~IPUTE NG SYSTEM . EXPERIMRNT 
R ARTISTS OUT THERE · 1010 PRINT"TO FIND HOW IT CAN BES 

' 890 PRINT " {CD}CAN TAKE FULL ADVAN T SUIT YOUR NEEDS . " 
TAGE OF YOUR VIC 20 . " : A=3000 : GOS · 1015 PRINT"WHATEVER YOU DO ON YOU 
UB30000 R VIC (OR PET), " 

. 925 PRINT"{SC}{CD}FOR EXAMPLE : (WE ' 1020 PRINT"{CD}THE VIC 40 CAN DO 
'LL START WITH MONOCHROME MORE INTERESTINGLY II" 

' 926 PRINT"THEN ADD COLOR THEN ADD ' 1066 FORI=lT06500:NEXT:RUN 
EXTENDED COLOR.) " · 5000 Q=A+Y+INT(X/8)*C:POKEQ,PEEK( 

· 927 PRINT" {HM} {CD} {CD} {CD} {CD} (CD Q)ORDA(B-(XANDB)) :RETURN 
} {CD} {CD} {CD} {CD} {CD} {CD} {CD} {CD} ' 1l1()() A$="{WH} {RD} ICY} {PU} {GN} {BL 
{CD} THIS WILL SHOW OVERLAYING WI }(YL}":I=1:B=0 
TH HI-RES.{CD}{CD} {CD}{CD}{CD}{CD ' llll() PRINTMID$(A$,I,1);:I=I+1 : IF 
} I >7THENI=I-7 

• 928 PRINT"{HM}{CD}{CD}{CD}{CD}{CD · 11120 B=B+1:FORJ=lT03 : NEXT:IFB <CT 
} {CD} {CD} {CD} {CD} {CD} {CL} (CL}Y= HEN1111() 
COS{CD}{CL}{CL}{CL}{CL}(X»" . 11130 RETURN 

• 929 PRINT"{HM}{CD}{CD}{CD}{CD}{CD · 30000 POKE198,0:FORI=lTOA/1.6:GET 
}{CD}{CD}{CD}{CD} Y R$:IFR$=""THENNEXT 
=SIN{CD}{CL}{CL}{CL}{CL}{CL} « X) ' 30010 RETURN 

• 930 PRINT "{ HM}{CD}{CD}{CD}{CD}{CD '40000 Q=6:S=2 : V=37968 : 0=38028:FOR 
}{CD}{CD}{CD}{CD}{CD}{CD}{CD}{CD} I=VTOO:POKEI,INT(RND(l)*Q)+S : NEXT 
{CD} {CD} {CD} {CD} {CD} {CD} {CD} {CD} { :RETURN 
CD} {CR} {CR} {CR} {CR} {CR} {CR} {CR} {C 36352 
R}.{CR} {CR} {CR}Y=TAN{CD} {CL} {CL} {C 36352 
L} (X» BUG REPELLENT LINE CODES 

• 933 PRINT " {HM} {CD} {CD} {CD} {CD} {CD FOR VIC 40- DEMO 
} {CD} {CD} {CD} {CD} {CD} {CD} {CD} {CD} 
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LINE II 1:JO LINE II 45rJ: MP LINE II 72rJ:MI LINE II 935:LN
LINE II 2:HF LINE II 46rJ:Lp LINE II 73rJ:pJ LINE II 936:CF
LINE II 3:AM LINE II 47'r,:IH LINE II 74rJ:KH LINE II 937:DN
LINE II 4:GE LINE II 48 rJ:EF LINE II 75 rJ:AI LINE II 939:BG
LINE II IfJ: EN LINE II 490:Kp LINE II 76rJ: 00 LINE II 9MJ: LE
LINE II 15:GK LINE II 5rJrJ: LN LINE II 77 rJ: LC LINE 1/ 9YJ: AE
LINE II 2rJ:HF LINE II 5IfJ:OE LINE II 78 rJ:NK LINE II 956:GE
LINE 1/ 25:Fp LINE II 52rJ:FL LINE II 79 rJ:Gp LINE II 1 rJrJrJ : FB
LINE II 31:Lp LINE II 55rJ:BO LINE II 8IfJ:CF LINE II 1rJrJ5:KO
LINE II 32:LG LINE 1/ 56rJ:OK LINE 1/ 82rJ:KN LINE II IfJ IfJ : EC
LINE II 33:GM LINE 1/ 57rJ: KO LINE 1/ 83rJ:OI LINE II 1 rJ15:HH
LINE II 34:0L LINE II 58rJ:HC LINE II 84rJ:IO LINE II 1rJ2rJ:MA
LINE II 35:0L LINE II 585:MK LINE II 85rJ: FC LINE II IfJ66 :MG
LINE II 36:0A LINE II 595:1'1' LINE II 86rJ:JO LINE II YJrJrJ : OM
LINE 1/ 37:AC LINE II 6rJ5: AI LINE 1/ 870:HO LINE II 11IfJrJ:FF
LINE II 38: 10 LINE 1/ 6IfJ:MK LINE II 88 rJ: MH LINE II 111IfJ: EB
LINE 1/ 4rJ:GE LINE II 63rJ: HL LINE II 89 rJ: CN LINE II 1112rJ:pG
LINE II 5rJ: CG LINE II 65rJ: LG LINE II 925: BA LINE 1/ 1113rJ : 1M
LINE II 6rJ: BI LINE II 66rJ: IE LINE II 926:MM LINE II 3 rJrJrJrJ : GE
LINE II 7rJ:IM LINE II 67rJ: EA LINE II 927:LB LINE II 3fJrJ IfJ: 1M
LINE II MJrJ: 10 LINE II 68rJ:CO LINE II 928:NB LINE II 4rJrJrJrJ: OH
LINE II 42 rJ:IL LINE II 69 rJ:00 LINE 1/ 929:JM LINE II 36352:AB
LINE II 43rJ:FA LINE 1/ 7rJrJ: IC LINE II 93fJ: MG LINE II 5888 rJ: CB
LINE II 44O:GG LINE II 71 rJ: GM LINE II 933:LB LINES: 95

IMPORTANT
Before typing in on Ahoy' progrom. refer to ,he

first two pages of the program listings section.

Continued from page 52
figure up, down, right. or left.
You can also inven, obven. or ro
tate your figure 180 degrees on
ihe shift menu. The rotate menu
also turns the sprite al an angle
you specify. Negative angles move
the design clockwise, and positive
numbers counterclockwise.

If you aClivate the turn option
wilh the f2 key, the program ro
tates the sprite 180 degrees and
saves the rotations at each speci
fied angle. For example. if you
specify 18 degrees and usc this
function, the program will save 10
sprites. each rotated counterclock
wise 18 degrees from the one be
fore. This sequence is very help
ful for animating sprites.

The color menu lets you choose
di fferent colors for your sprite as
well as background and border
color. A multicolor option access-

es still more menus. Most of the
monocolor functions are available
in the multicolor mode, but not
all. f found the color funclions a
linle confusing. but I feel thal
more practice would clear the
maner up. I much prefer colored
sprites to the program's default
dark gray.

The progmm loads sprite files.
and saves up to 128 sprites in
memory to tape or disk. You can
print a sprite on a dot matrix
primer, along with its data in both
hex and decimal. You can load
files only into an empty memory
buffer, and cannot save individual
sprites from the buffer without
erasing everything else in memo
ry. If you wam to look al or edit
sprite from magazines, the
program accepts numerical sprite
data as well as your drawing.

Beginners who want to usc

Spl)1ebyter should expect (Q study
how sprites work from some other
source. Even experienced pro
grammers may find the multitude
of interconnected menus confusing
at first, e pecially since the manu
al is difficult to use. However, the
functions available make Spl)ub)~

tel' highly versatile. especially for
animating sprites. The program
takes some effon to learn. but the
results are wonh the effon.

MierOlcchnic Solutions. Inc.,
P.O. Box 2940, New Haven. cr
06515 (phone; 203-389-8363).

-Annette Hinshaw

THE SPREAD SHEET
ASSISTANT with THE
GRAPHICS ASSISTANT
Rainbow Computer Corp.
Commodore 64
Disk

Anyone who has spent long
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LINE # 1:JO LINE 
LINE # 2:HF LINE 
LINE # 3 : AM LINE 
LINE # 4 : GE LINE 
LINE # If): EN LINE 
LINE # 1 5 : GK LINE 
LINE # 2 (): HF LINE 
LINE # 25:FP LINE 
LINE # 31: LP LINE 
LINE # 32 : LG LINE 
LINE # 33 : GM LINE 
LINE # 3 4: 0L LINE 
LINE # 35 : 0L LINE 
LINE # 36 : 0A LINE 
LINE # 37:AC LINE 
LINE # 38 : ID LINE 
LINE # 4() : G E LINE 
LINE # 5() : CG LINE 
LINE # 6() : BI LINE 
LINE # 7() : IM LINE 
LINE # 4()() : ID LINE 
LINE # 42() : IL LINE 
LINE # 43() : F A LINE 
LINE # 44() : GG LINE 

Conrinued from page 52 
figure up. down. right. or left. 
You can also invert, obvcn, or ro
tate your figure 180 degrees on 
ihe shift menu. The rotate menu 
also turns the sprite at an angle 
you specify. Negative angles move 
the design clockwise, and positive 
numbers counterclockwise. 

If you activme the turn option 
with the f2 key, the program ro
tates the sprite 180 degrees and 
saves the rotations at each speci
fied angle. For example. if you 
spec ify 18 degrees and use this 
function, the program will save 10 
sprites, each rotated counterclock
wise 18 degrees from the one be
fore. This sequence is very help
ful for animating sprites. 

The color menu lets you choose 
different colors for your sprite as 
well as background and border 
color. A multicolor option access-

# 
# 
# 
# 
# 
# 
# 
# 
# 
# 
# 
# 
# 
# 
# 
# 
# 
# 
# 
# 
# 
# 
# 
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IMPO RTANT 
Before typing in on Ahoy! program. refer to the 

firsl IwO pages of the program li sting s section. 

45():MP LINE # 72() : MI LINE # 935:LN 
46():LP LINE # 73() : PJ LINE # 936:CF 
47'():IH LINE # 74(): KH LINE # 937:DN 
48():EF LINE # 75():AI LINE # 939:BG 
49(): KP LINE # 76(J:00 LINE # 94(): LE 
5(J() : LN LINE # 77(): LC LINE # 9Y):AE 
5lf) : OE LINE # 78() : NK LINE # 956:GE 
52() : FL LINE # 79():GP LINE # 1 ()()() : FB 
55() : BO LINE # 8lf) : CF LINE # If)() 5 : KO 
56() : OK LINE # 82():KN LINE # lfJ If): EC 
57():KD LINE # 83():OI LINE # lfJ15:HH 
58() : HC LINE # 84(J: 10 LINE # If)2(): MA 
585:MK LINE # 85(): FC LINE # If)66 :MG 
595:PP LINE # 86(): JD LINE # 5()()() : OM 
6()5:AI LINE # 87():HD LINE # 11lf)() : FF 
6lf):MK LINE # 88() : MH LINE # 111lf) : EB 
63(): HL LINE # 89():CN LINE # 1112():PG 
65() : LG LINE # 925:BA LINE # 1113(J: 1M 
66() : IE LINE # 926: MM LINE # 3 ()(J(J() : GE 
67() : EA LINE # 927 : LB LINE /I 3()()lf): 1M 
68() : CD LINE # 928 : NB LINE # 4 ()()()() : OH 
69() : OD LINE # 929 : JM LINE # 36352:AB 
7 () ():IC LINE # 93() : MG LINE /I 5888(): CB 
7lfJ : GM LINE # 933:LB LINES: 95 

es still more menus. Most of the 
monocolor functions are available 
in the mult icolor mode, but not 
all. I found the color functions a 
linle confusing. but I feel that 
more pract ice would clear the 
maner up. I much prefer colored 
sprites to the program's default 
dark gray. 

The program loads sprite files, 
and saves up to 128 sprites in 
memory to tape or disk . You can 
print a sprite on a dot matrix 
primer, along with its data in both 
hex and decimal. You can load 
files only into an empty memory 
buffer, and cannot save individua l 
sprites from the buffer without 
erasing everything else in memo
ry. If you wdnt to look at or edit 
sprites from magazines , the 
program accepts numerical sprite 
data as well as your drawing. 

Sp/)'leb)'ler shou ld expect to study 
how sprites work from some other 
source. Even experienced pro
grammers may find the multitude 
of interconnected menus confusing 
at first. especially since the manu
al is difficult to use. However, the 
functions available make SpT)1eb)" 
IeI' highly versati le, especially for 
animating sprites. The program 
takes some effon to learn. but the 
results are wonh the effon. 

Beginners who want to use 

Microtechnic Solutions, Inc. , 
P.O. Box 2940, New Haven. CT 
06515 (phone: 203-389-8363). 

-Allllette HillS/lOW 

THE SPREAD SHEET 
ASSISTANT with THE 
GRAPHICS ASSISTANT 
Rainbow Computer Corp. 
Commodore 64 
Disk 

Anyone who has spent long 
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command rather than automatical
ly. This feature would never work
for me.

Eventually, you will want hard
copy. ot only can you configure
this program to work with almost
any printer, but you can also send
special print commands each time
you print a page. You must speci
fy a block of cell that will fit on
the printed page; if your sheet is
bigger than this, individually print
several pages. There is also an
option to print the fonnulas you
have entered.

While The Spread Sheet Assis
taW is running, you can fonnat
disks and delete or overwrite old
file. The disk directory is always
a keystroke away, but only one
filename at a time is visible. If
you'd like to merge two spread
sheets, just load one on top of the
oilIer. Anyplace they use the same
cell, the second sheet takes prece
dence over the first. This includes
any cells in the second sheet that
were cleared; even though blank,
they will wipe out data in the first
sheet.

Don't worry if this sounds like
a lot 10 remember. The documen
tation-including a tutorial, refer
ence guide, and quick-reference
page (not card)-is good and is
supplemented by the help screen
available from the program. U you
want to save data for use by other
Assistant program , however, you
will have to experiment. The
documentation for this function
does not match the program.

The second program in this
package is The Graphics Assistalll,
which turns your data into bar
charts, line graphs, or pie charts
and allows you to dress these up
with free-form gmphics.

To create a bar chan, you enter
a title, which will be centered
over your work, and label' for the
vertical and horizontal axes. Give
maximum and minimum vertical

"I think I've fOllnd your trouble.
II's upside down."

hours with pencil, ledger sheet,
and adding machine will have his
life changed-at least his working
life-by switching over to a com
puter with a spreadsheet program.
With cells representing the rectan
gular boxes of ledger heets, these
programs allow you to enter la
bels, numbers and fonnulas. All
your calculations are performed
automatically.

The Spread Sheet Assistalll
($29.95) is a companion to Rain
bow Computer's word processing,
finance, and filing programs, all
of which can share data flIes. It
uses your screen as a moving
window over a spreadsheet that is
52 columns wide and 200 rows
deep. Realistically, you will be
able to use 400 to 500 of these
10,400 cells before exhausting your
computer's memory. The percent
age of memory remaining is al
ways shown in the corner of the
screen.

Entering data is a snap. Use the

cursor keys to move to the cell
where you want the data and type
away. In fonnulas, you can use
the four standard arithmetic oper
ators as well as exponentiation
and one special function to tota! a
range of cells. Each cell is refer
red to by its columns (A to AZ)
and row (1 to 2(0). Be careful not
to enter fonnulas incorreclly
whenever I left out a multiplica
tion sign (*), the program crashed.

When your spread heet grows
larger than the screen, you can
jump to any cell with a single
command or move any direction
in full-screen increments. If you're
punching in a long list of num
bers. you can set the cursor to
jump automatically to the next
row or column when you hit re
turn. See a mistake? You are al
lowed to edit without having to
retype the whole entry. For long
headings. there is a superb feature
that lets you type across cell
boundaries.

F=======:;:::====l TI,e Spread Sheet Assistant lets
you add or delete rows and col-
unm to your heart's content. All
the fonnulas you have already en
tered are automatically adju ted. If
you want the same fonnula in the
February through December col
umns that you just entered for
January, it's an easy maner to du
plicate that fonnula right across
the row instead of retyping it ele
ven times.

Each cell can be fonnalled to
show data as an integer, with two
decimal places ($), or right or left
justified. If numbers are too long
to display in the nine character
wide columns, a string of asterisks
will appear. Numbers with many
decimal places will fill the col
umn, running up to the last digit
in the previous column. A global
feature lets you change column
width, set the fonnat of all the
cells, calculate by row or by coi
umn, and recalculate only on

88 AHOY!

hours with pencil , ledger sheet , 
and adding machine will have his 
life changed-at least his working 
life-by switching over to a com
puter with a spreadsheet program. 
With cells representing the rectan
gular boxes of ledger sheets, these 
programs allow you to enter la
bels, numbers and formulas. All 
your calculations are performed 
automatically. 

TIre Spread Sheet Assistalll 
($29.95) is a companion to Rain
bow Computer's word processing, 
finance, and filing programs, all 
of which can share data files. It 
uses your screen as a moving 
window over a spreadsheet that is 
52 columns wide and 200 rows 
deep. Realistically, you will be 
able to use 400 to 500 of these 
10,400 cells before exhausting your 
computer's memory. The percent
age of memory remaining is al
ways shown in the comer of the 
screen. 

Entering data is a snap. Use the 

cursor keys to move to the cell 
where you want the data and type 
away. In formulas, you can use 
the four standard arithmetic oper
ators as well as exponentiation 
and one special function to total a 
range of cells. Each cell is refer
red to by its columns (A to AZ) 
and row (I to 2(0). Be careful not 
to enter formulas incorrectly
whenever I left out a multiplica
tion sign (*) , the program crashed. 

When your spreadsheet grows 
larger than the screen, you can 
jump to any cell with a single 
command or move any direction 
in full-screen increments. If you're 
punching in a long list of num
bers, you can set the cursor to 
jump automatically to the next 
row or col umn when you hit re
turn. See a mistake? You are al
lowed to edit without havi ng to 
retype the whole entry. For long 
headings, there is a superb feature 
that lets you type across cell 
boundaries. 

F=======::;:::=====-] The Spread Sheet Assistant lets 
you add or delete rows and col-

Gogo OO~o 

[jJ~ 
o 0 0 
o ODDDD o 

00. 

"I thillk I've foulld your trouble. 
It's upside dowlI ." 

umns to your heart 's content. All 
the formulas you have already en
tered are automatically adjusted . If 
you want the same formula in the 
February through December col
umns that you just entered for 
January, it"s an easy matter to du
pi icate that formula right across 
the row instead of retyping it ele
ven times. 

Each cell can be formatted to 
show data as an integer, with two 
decimal places ($), or right or left 
justified. If numbers are too long 
to display in the nine character 
wide columns, a string of asterisks 
will appear. Numbers with many 
decimal places will fill the col
umn, running up to the last digit 
in the previous column. A global 
feature lets you change column 
width , set the format of all the 
cells, calculate by row or by col-

'-______ _ ____ ---' umn, and recalculate only on 
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command rather than automatical
ly. This feature would never work 
for me. 

Eventually, you will want hard 
copy. Not only can you configure 
this program to work with almost 
any printer, but you can also send 
special print commands each time 
you print a page. You must speci
fy a block of cell that will fit on 
the printed page; if your sheet is 
bigger than this, individually print 
several pages. There is also an 
option to print the formulas you 
have entered . 

While TIre Spread Sheet Assis
tant is running, you can format 
disks and delete or overwrite old 
files. The disk directory is always 
a keystroke away, but only one 
filename at a time is visible. If 
you'd like to merge two spread
sheets, just load one on top of the 
other. Anyplace they use the same 
cell, the second sheet takes prece
dence over the first. This includes 
any cells in the second sheet that 
were cleared; even though blank , 
they will wipe out data in the first 
sheet. 

Don't worry if this sounds like 
a lot to remember. The documen
tation- including a tutorial , refer
ence guide, and quick-reference 
page (not card)-is good and is 
supplemented by the help screen 
avai lable from the program. If you 
want to save data for use by other 
Assistant programs, however, you 
will have to experiment. The 
documentation for this function 
does not match the program. 

The second program in this 
package is TIr e Graphics Assistant, 
which turns your data into bar 
charts, line graphs, or pie charts 
and allows you to dress these up 
with free-form graphics. 

To create a bar chart , you enter 
a title, which will be centered 
over your work , and labels for the 
vertical and horizontal axes. Give 
maximum and minimum vertical 
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values and the number of venical
ticks (labels between those val
ues). Don't use more than twelve
ticks or they will panially over
write each other. Each of the up
to 30 bars also gets its own three
letter label. If your chan has few
bars, the program will make them
wide so the display is till full
screen. Once you have entered
and edited all your data pairs, you
can save them on disk. Next your
chan is drawn and you have the
option to save it on disk too.

What is the difference between
these two saved file? The first is
a data file; when it is reloaded,
you can edit the data as well a
the chan's labels and values. The
second is a saved screen that
loads much faster than your ori
ginal data can be redrawn-about
30 seconds compared with three
to ten minutes.

Line graphs work the same as
bar chans except that you enter
values, not bar label , for the hor
izontal axis. Additional lines can
be uperimpo ed on your line
graph, each one twice as wide as
the last. The eighth line will be
as wide as a character is high.

Oval-shaped pie charts can have
up to ten segments with labels
outside the pie. Segments appear
in the order you enter them,
counterclockwise, beginning at
three o'clock. You are not allowed
to save pie chan data or to con
ven data from other Assistant pro
grams into pie chans.

Any chart can be dressed up
with free-form graphics. You can
draw solid or dOlled lines, type
nonnal or reverse video charac
ters, erase characters, and change
colors. Reverse characters allow
you to put labels in pie segments
and on bars. Be careful not to
leave the reverse character toggle
on; your next chan will have
nothing but reverse characters.
The erase feature works well for

the screen display, but may leave
odd marks on your printed chart.

Since no directory is available,
loading files from disk is an expe
rience; you can pend a long time
guessing what you called a pani
cular chart. You will have to exit
the program to fonnat a data disk.
That's okay-unless you ju t fin
ished a fancy chan and can not
save it.

Most program options are selec
ted from a menu; you are prompt
ed through the rest of the process.
Like the manual for The Spread
Sheet Assistant, the documentation
is well laid out. The Graphics As
sistant, however, only works with
graphics printers: Okidata 92,
Commodore 1525, and Epson.
Printing is good, with an occa
sional blank spot. Either quarter
or full-page printouts are possible.
Think how nice it would be to in
corporate those graphs into repons
with your word processor.

Rainbow Computer Corporation,
409 Lancaster Avenue, Frazer, PA
19355 (phone: 215-296-3474).

-Richard Herrillg

TW~VIC40
Continued from page 65

on your VIC, sounding quite simi
lar to the PET speaker. Consult
the memory map in the next sec
tion of this anicle for all of the
PET/CBM POKE's which the VIC
40 will accept.

VIC 40 MEMORY MAP
AU locations are in decimal un

less preceded by a dollar sign ($),
in which case they are in hex
(base 16).

4096-4316 Real screen in RAM. holding lo
cations of progmmmable chantC
tCrl (which make up the hi-res
hil rn.ap).

4320-7839 Hi-res screen made up of pro
grnmmable characters aligned in
incrememing columns instead of

lIle often-used row method.
1840-8839 REAL 4Ox25 screen which is

emulated by BASIC at 32768 by
the VIC 40's YO routines. Use
STA or JSR SFFD2 to access
this screen from ML.

884()"8959 Subroulines for VIC 40.
8960-9855 This is the stored programmable

characters section. 1b create cus~

tom characteR. changes must be
made in lhis area. Characters are
stored 2 per byte, with the order
of characlers following the same
order that the standard COM
ones have.

9856-11880 Main VIC 4() program.
n881·up Free BASIC (or ML) RAM. You

have 4500 bytes free wilh an 8K
expander, plus another 8192 bytes
for every 8K board you add.

IRQ vEcroR·i0932 (S2AB9)
PET/CBM POKE·, & PEEK',
32768·33767 Screen RAM.
59464 PET/COM Sound Frequenq.

Higher values generate lower
lanes.

59466 Selects limbre of note.
S~7 COnlrols volume and lums speak

er on or off.
59468 Flips character set from only u~

per case with all graphics 10 en·
tire alphabet with limited gntph
ics characters.

SUMMARY
This is a short reminder of

what the four pans of the VIC 40
program listing do, and which
ones are actually needed to RUN
VIC 40.

VIC 40 wtry: used only to en
ter the hex digits into the compu
ter. After entering the digits, a
version of VIC 40 is created for
you on either disk or tape, ready
to ultimately LOAD and RUN.

VIC 40 Hex: the VIC 40 in hex
format. Use only for entry with
the VIC 40 wtry program. After
entering VIC 40, this is not used
again.

VIC 40 Loader: actually boots
the VIC 40 system. Must be loca
ted right before the main VIC 40
program on tape.

VIC 40 Del/lO: a demonstration
of some of the power of the VIC
40. It is by no means a compre
hensive study of all the program's
power, but it can point you in the
general direction for grander
things. Study it to gain insight on
color control, simple hi-res plots,
and overall character mixing. Feel
free to use any of the routines
within it in your original programs.

AHOY! 89

values and the number of vertical 
ticks (label s between those val
ues) . Don't use more than twelve 
ticks or they will partially over
write each other. Each of the up 
to 30 bars also gets its own three
letter label. If you r chart has few 
bars, the program will make them 
wide so the display is still full 
screen. Once you have entered 
and ed ited all your data pairs, you 
can save them on disk. Next your 
chart is drawn and you have the 
option to save it on disk too. 

What is the difference between 
these two saved files? The first is 
a data file; when it is reloaded , 
you can edit the data as well as 
the chart 's labels and values. The 
second is a saved screen that 
loads much faster than your ori
ginal data can be redrawn-about 
30 seconds compared with three 
to ten minutes. 

Line graphs work the same as 
bar charts except that you enter 
values, not bar labels, for the hor
izontal axis. Additional lines can 
be superimposed on your line 
graph , each one twice as wide as 
the last. The eighth line will be 
as wide as a character is high. 

Oval-shaped pie charts can have 
up to ten segments with labels 
outside the pie. Segments appear 
in the order you enter them, 
counterclockwise, beginning at 
three o'clock. You are not allowed 
to save pie chart data or to con
vert data from other Assistant pro
grams into pie charts. 

Any chart can be dressed up 
with free-form graphics. You can 
draw solid or dotted lines, type 
normal or reverse video charac
ters, erase characters, and change 
colors. Reverse characters allow 
you to put labels in pie segments 
and on bars. Be careful not to 
leave the reverse character toggle 
on; your next chart will have 
nothing but reverse characters. 
The erase feature works well for 

the screen display, but may leave 
odd marks on your printed chart. 

Since no directory is available, 
loading files from disk is an expe
rience; you can spend a long time 
guessing what you called a parti
cular chart. You will have to exit 
the program to format a data disk . 
That's okay-unless you just fin
ished a fancy chart and can not 
save it. 

Most program options are selec
ted from a menu ; you are prompt
ed through the rest of the process. 
Like the manual for The Spread 
Sheet Assistam, the documentation 
is well laid out. The Graphics As
sistam, however, only works with 
graphics printers: Okidata 92, 
Commodore 1525, and Epson. 
Printing is good, with an occa
sional blank spot. Either quarter
or full-page printouts are possible. 
Think how nice it would be to in
corporate those graphs into reports 
with your word processor. 

Rainbow Computer Corporation, 
409 Lancaster Avenue, Frazer, PA 
19355 (phone: 215-296-3474). 

-Richard Herring 

T~~VIC40 
Continued from page 65 

on your VIC, sounding quite simi
lar to the PET speaker. Consult 
the memory map in the next sec
tion of this article for all of the 
PET/CBM POKE's which the VIC 
40 will accept. 

VIC 40 MEMORY MAP 
All locations are in decimal un

less preceded by a dollar sign ($), 
in which case they are in hex 
(base 16). 

4096-4316 Real screen in RAM. hold ing lo
cations of programmable charac
ter.; (which make up the hi-res 
bit map) . 

4320-7839 Hi-res screen made up of pro
grammable characters aligned in 
incre menting columns instead of 

the often-used row method . 
1840-8839 REAL 40x25 screen which is 

emulated by BASIC al 32768 by 
the VIC 40's VO routines. Use 
STA or JSR SFFD2 to access 
this screen from ML. 

8840-8959 Subroutines for VIC 40. 
8960-9855 This is the stored programmable 

characters section. 1b create cus
(om characlCrs. changes must be 
made in this area. Characters arc 
slOrcd 2 per byte. with the order 
of characters following the same 
order that the standard COM 
ones have. 

9856-11880 Main VIC 40 program. 
1I881-up Free BASIC (or ML) RAM . You 

have 4500 bytes free with an 8K 
expander. plus another 8192 bytes 
for every 8K board you add . 

IRQ VEcroR-I0932 (S2AB9) 
PET/CBM POKE', & PEEK', 
32768-33767 Screen RAM. 
59464 PET/COM Sound Frequency. 

Higher values generate lower 
tones. 

59466 Selects timbre of note. 
59467 Controls volume and turns speak

er on or off. 
59468 Flips character set from only up-

per case with all graphics 10 en
tire alphabet with limited graph
ics characters. 

SUMMARY 
This is a short reminder of 

what the four parts of the VIC 40 
program listing do, and which 
ones are actually needed to RUN 
VIC 40. 

VIC 40 Enlry: used only to en
ter the hex digits into the compu
ter. After entering the digits, a 
version of VIC 40 is created for 
you on either disk or tape, ready 
to ultimately LOAD and RUN. 

VIC 40 Hex: the VIC 40 in hex 
format . Use only for entry with 
the VIC 40 Entry program. After 
entering VIC 40, this is not used 
again. 

VIC 40 Loader: actually boots 
the VIC 40 system. Must be loca
ted right before the main VIC 40 
program on tape. 

VIC 40 Demo: a demonstration 
of some of the power of the VIC 
40. It is by no means a compre
hensive study of all the program's 
power, but it can point you in the 
general direction for grander 
things. Study it to gain insight on 
color control , simple hi-res plots, 
and overall character mixing. Feel 
free to use any of the routines 
within it in your original programs. 
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I4-Treasure Room
N-SO
s-so
E-50
\V-SO
u-so
o-so,-SO
o-so

The EIl)( ~1'(\ld Ek ~phi.\l\tor CiPi.\l\iU
COlllillued from page 57
IJ-Oungl'Oll
N-SS
S-55
E-S5
w-ss
U-9
O..-SS
I-SO
o-so

A PLACE FOR EVERY THING
It isn't an adventure if all you do i wander

around aimlessly, trying not to get lost. You can do
that in your local shopping mall. You have to be
able to pick things up and carry them with you, so
you can use them when you need to.

So let's create (of course) another table, the Thing
Name Table. It will be contained in the variable
TN$(Il), and the items are listed in this order:

A GOLDEN KEY
A LOAF OF RYE BREAD
A BUTCHER KNlFE
A POCKET SUNDIAL
A DELICATELY EMBROIDERED PILLOW
A LlMP, MOTIONLESS MOUSE
A PARCHMENT CODEX
AN ORANGE RlND
A FLAGON OF ALE
THE EMERALD ELEPHANT OF CIPANGU

Remember-as with all tables, the order of this list
is as important as its contents. The golden key, for
instance, is the first position, is Thing number 0; the

Lines 190 and 200 check to see if the cursor is
about to move off the screen at the right or at the
bollom. Location 214 tells the current cursor row (0
through 24), and location 211 tells the current cursor
column (0 through 39). ]f tlte cursor is below row
23 or beyond column 38, it is moved back. Line 210
bring us back to the reading of the joystick in line
110. and the process is repeated.

You should be able to customize every aspect of
this program to suit your needs. If you wam to de
fine additional values for C$, you must use a DIM
statement at the beginning of the program. You
should also delete line 125. The maximum value of
12 occurs when the stick is pulled back and to the
right (a value of 10). and when the fire bullon is
pushed at the same time (an additional 16). Conse
quently DIM C$(26) would allow you to define
something for every possible joystick and fire button
combination. Many values of J2 are not possible.
and the corresponding values of C$ can be left unde
fined.

As usual. the rest is now up to you. Think of the
joystick as an extension to your computer. It should
be as easy to make your programs communicate with
the joystick a it is with the keyboard. 0

OVERALL
As I have shown, VIC 40 is a powerful addition to

your library of software. Whether you use it to run
PET software, to create hi-res text/graphics adventure
games, or to do serious word processing, the VIC 40
can take the insanity out of using the normal 22 col
umn display. Now your VIC can compete with its
newer brother. the 64, as well as converse amiably
with the older PET/CBM's. The better of both com
puters can be found in your little old V]C 20, the
computer that started the whole mass-marketed mi
crocomputer revolution. Have fun with this program,
and please remember to experimem to find out how
VIC 40 can meet the best of your specific needs! 0

SEE PROGRAM LISTING ON PAGE 80

I a

COlllillued jrom page 18
mode is stored in screen memory. Each byte of
screen memory comains infonnation for two colors.
Multicolor mode adds and stores the information for
a third color in color memory. In addition, a com
mon background fourth color is available in multi
color mode. 0

Contillued from page 22
Line 125 prevents any J2 value greater than 10

from being used. aside from 16 which was already
tested. Line 130 reads the keyboard to see if any key
ha been pressed. If so, line 140 assigns that new
key to CH$, so the printed character is changed by
pressing any key. Lines 150 and 160 print the cursor
at the currem position then back up and print the se
lected character at the same place.

A pause is added to the end of each line, so that
both the cursor and the character images are discern
ible. You may change the values or delete the pauses
entirely. Line 170 slows the whole process down SO

that you have beller control over the positioning of
the cursor. Again, the length of the pause is deter
mined by your application. Finally line 180 moves
the cursor in the direction selected by the joystick.
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REFERENCES
I. Commodore 64 Programmer's RejereJJce Guide.
2. Commodore 64 Color Graphics: A Begillllers

Guide by Shaffer & Shaffer Applied Research &
Development; The Book Company.

3. Commodore 64 Color Graphics: All Advanced
Guide (see no. 2).

OVERALL 
As I have shown, VIC 40 is a powerful addition to 

your library of software. Whether you use it to run 
PET software, to create hi-res text/graphics adventure 
games, or to do serious word processing, the VIC 40 
can take the insanity out of using the normal 22 col
umn display. Now your VIC can compete with its 
newer brother, the 64, as well as converse amiably 
with the older PET/CBM's. The beller of both com
puters can be found in your little old VIC 20, the 
computer that staned the whole mass-marketed mi
crocomputer revolution. Have fun with this program, 
and please remember to experiment to find out how 
VIC 40 can meet the best of your specific needs! 0 

SEE PROGRAM LISTING ON PAGE 80 

C01l1inlled from page 18 
mode is stored in screen memory. Each byte of 
screen memory contains information for two colors. 
Multicolor mode adds and stores the information for 
a third color in color memory. In addition, a com
mon background founh color is available in multi
color mode. 0 

REFERENCES 
I. Commodore 64 Programmer's Reference Gliide. 
2. Comnwdore 64 Color Graphics: A Beginllers 

Guide by Shaffer & Shaffer Applied Research & 
Development ; The Book Company. 

3. Commodore 64 Color Graphics: All Advanced 
Gllide (see no. 2). 

COil/ill lied from page 22 
Line 125 prevents any J2 value greater than 10 

from being used , aside from 16 which was already 
tested. Line 130 reads the keyboard to see if any key 
has been pressed. If so, line 140 assigns that new 
key to CH$, so the printed character is changed by 
pressing any key. Lines 150 and 160 print the cursor 
at the current position then back up and print the se
lected character at the same place. 

A pause is added to the end of each line, so that 
both the cursor and the character images are discern
ible. You may change the values or delete the pauses 
entirely. Line 170 slows the whole process down so 
that you have beller control over the positioning of 
the cursor. Again, the length of the pause is deter
mined by your application. Finally line 180 moves 
the cursor in the direction selected by the joystick. 
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Lines 190 and 200 check to see if the cursor is 
about to move off the screen at the right or at the 
bottom. Location 214 tells the current cursor row (0 
through 24), and location 211 tells the current cursor 
column (0 through 39). If the cursor is below row 
23 or beyond column 38, it is moved back. Line 210 
brings us back to the reading of the joystick in line 
110, and the process is repeated . 

You should be able to customize every aspect of 
this program to suit your needs. If you want to de
fine additional values for C$. you must use a DIM 
statement at the beginning of the program. You 
should also delete line 125. The maximum value of 
12 occurs when the stick is pulled back and to the 
right (a value of 10), and when the fire button is 
pushed at the same time (an additional 16) . Conse
quently DIM C$(26) would allow you to define 
something for every possible joystick and fire button 
combination. Many values of J2 are not possible, 
and the corresponding values of C$ can be left unde
fined. 

As usual , the rest is now up to you. Think of the 
joystick as an extension to your computer. It should 
be as easy to make your programs communicate with 
the joystick as it is with the keyboard. 0 

Thc EI1)CI-(lld Ek Vi K)n t or (jp<.)n~ I 
COlllinlled from page 57 
13-Dungeon 
N- .55 
s- ss 
E- .55 
W - S5 
U- 9 
D- 55 
I - 50 
0 - 50 

14-Trcasure Room 
N- 50 
S- 50 
E- 50 
W- 50 
U- 50 
0 - 50 
I - 50 
o- so 

A PLACE FOR EVERY THING 
It isn't an adventure if all you do is wander 

around aimlessly, trying not to get lost. You can do 
that in your local shopping mall. You have to be 
able to pick things up and carry them with you, so 
you can use them when you need to. 

So let's create (of course) another table, the Thing 
Name Table. It will be contained in the variable 
TN$(n), and the items are listed in this order: 

A GOLDEN KEY 
A LOAF OF RYE BREAD 
A BUTCHER KNIFE 
A POCKET SUNDIAL 
A DELICATELY EMBROIDERED PILLOW 
A LIMP, MOfIONLESS MOUSE 
A PARCHMENT CODEX 
AN ORANGE RIND 
A FLAGON OF ALE 
THE EMERALD ELEPHANT OF CIPANGU 

Remember-as with all tables, the order of this list 
is as impot1ant as its contents. The golden key, for 
instance, is the first position , is Thing number 0; the 
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FOR I~0 TO 9:IF TL(I)~PR THEN TL(
I) ~()

emerald elephant is Thing 9.
Each Thing mu t be able to be picked up and car

ried by the player, and then set back down in any
room. Therefore, we'lI need a Thing Location Thble,
contained in the variable TL(n). TL(O) will contain
the number of the room where Thing 0 is located.
At the beginning of the game, Thing 0, the golden
key, is located in room 3, the Ledge East of Castle;
therefore the value of TL(O) is 3.

If the player is in room 3 and types the leller T,
for TAKE, the program searches the Thing Location
Table to find the first Thing located in the present
room (PR=3):

A PIG IN A POKE
How many things can the player carry at one time?

If you want to, you can let the player carry as many
things as he wants. Or you can do some intricate
programming, and make it so that if the player is
carrying the rye bread, he can't pick up the mouse,
or if the player is carrying items totalling more than
fifty pounds, he can't pick up anything else, To do
that, however, you'd need to set up a Thing Weight
Thble, and add up the weights of all the items the
player is carrying, Since we're trying to keep this
program simple, that's a feature we'll pass up for

What the program does is change tJ,e location of
Thing 0 to room O. Room 0 is not one of the rooms
in the castle. Instead. it is a false room which repre
sents the player himself. Any item that is in the
player's posses ion is considered to be located in
room O.

Whenever the player enters a room, the program
must again search the Thing Location Table to see
what items are in the room and display their names
on the screen.

When the player chooses to Leave and item that
he has, the program changes the value of that entry
in the Thing Location Table from 0 to the present
room number.

(In case you're wondering why I'm using Thing
instead of Object or [tern, there i a reason. I Iike to
use variable names that are linked with what they
do. so that the Thing Locations are in the variable
TL. This makes it easier for you to follow the pro
gramming. If I used Object Location, however, the
variable would be 01. II is easy, in a program list
ing, to mistake an 0 for a O. If you accidentally
typed 0 where you should have typed 0, it would
cause the program to crash. For that reason [ try to
make your life easier and don't use 0 very often in
variable names. For your own personal programs,
which no one elsc will ever type, you can use 0 if
you wanl.)
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emerald elephant is Thing 9. 
Each Thing must be able to be picked up and car

ried by the player, and then set back down in any 
room. Therefore, we'll need a Thing Location Table, 
contained in the variable TL(n). TL(O) will contain 
the number of the room where Thing 0 is located . 
At the beginning of the game, Thing 0, the golden 
key, is located in room 3, the Ledge East of Castle; 
therefore the value of TL(O) is 3. 

I f the player is in room 3 and types the letter T, 
for TAKE, the program searches the Thing Location 
Table to find the first Thing located in the present 
room (PR=3): 

FOR 1=0 TO 9:1F TL(1)=PR THEN TL( 
I) =(J 

What the program does is change t1,e location of 
Thing 0 to room O. Room 0 is not one of the rooms 
in the castle. Instead , it is a false room which repre
sents the player himself. Any item that is in the 
player's possession is considered to be located in 
room O. 

Whenever the player enters a room, the program 
must again search the Thing Location Table to see 
what items are in the room and display their names 
on the screen. 

When the player chooses to Leave and item that 
he has, the program changes the value of that entry 
in the Thing Location Table from 0 to the present 
room number. 

(In case you're wondering why I'm using Thing 
instead of Object or Item, there is a reason. I like to 
use variable names that are linked with what they 
do, so that the Thing Locations are in the variable 
TL. This makes it easier for you to follow the pro
grammi ng. If I used Object Location, however, the 
variable would be OL. It is easy, in a program list
ing, to mistake an 0 for a O. If you accidentally 
typed 0 where you should have typed 0 , it would 
cause the program to crash. For that reason I try to 
make your life easier and don't use 0 very often in 
variable names. For your own personal programs, 
which no one else will ever type, you can use 0 if 
you wdnt. ) 

A PIG IN A POKE 
How many things can the player carry at one time? 

If you want to, you can let the player carry as many 
things as he wants. Or you can do some intricate 
programming, and make it so that if the player is 
carrying the rye bread, he can't pick up the mouse, 
or if the player is carrying items totalling more than 
fifty pounds, he can't pick up anything else. To do 
that, however, you'd need to set up a Thing Weight 
Table, and add up the weights of all the items the 
player is carrying. Since we' re trying to keep this 
program simple, that's a feature we' ll pass up for 
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now.
We will have one limitation. If the player is carry

ing more than five items and tries to pick up some
thing else, he'll automatically drop whatever he has
been carrying the longest.

To do this, we'll establish the Player's Poke, the
string PP$. This string will never be PRINTed.
We're using a string because of the very convenient
string functions LEN and RIGHT$.

The string PP$ stans out empty: PP$=""
Each time the player picks up a Thing, we'll con

ven the Thing number to an ASCII character, using
the CHRS() function: PP$=PP$+CHRS(thillgllum
ber). Since Things are numbered from 0 to 9, these
will be unPRINThble characters-but that doesn't
matter, since we're never going to PRINT them.

If we need to know how many Things the player
has in his poke, we only need to get the length of
the string PP$: L=LEN(PPS). L would be the num
ber of Things the player has.

If we want to get the names of all the Things the
player has and put them in the string TTS, this rou
tine would do it:

IF PP$<>"" THEN L-LEN(PP$):FOR I
I TO L:TT$-TT$+TN$(ASC(MID$(PP$,I
,I»):NEXT:PRINT TT$

First, we have to make sure the player has anything
at all-PPS< > "" Then each character in the string

AlTENTION COMMODORE 64 OWNERS:
"Is THE CLONE MACHINE really dead?"

Yes. there comes a time when a product grows old and isn't the
Iatell state of the art. Thank goodness we understand that here at
MJcro-W. Our all new version (known as SUPER CLONE) \41111
surely prove that we are stUi number one in the back-up business.
You'll srtU get the old reliable
Cone Machine but we've
added the following:
1) A fast clone copy (approx.

14 minutes) that's simple to use
2) A Super Unguard utlillity
that quickly handles errors
20 thru 29 (and you don't
even have to disassemble

your drive like some of our rl~~~~~competitors suggest)
3) A new unique way to -" .c:",
back-up fonneRy uncopy~ble

softw~re.

Don't wony If you are a
registered OlNI'lerofourearlier
version. we've got you on
file and this upgrllide will only
cost you $10 plus shipping
and handling. Dealers. call
w for stock balancing on old
merchandise.
STlu..ONLV $49-95. Should've made back.up. wilh Super Clone

• 'E ~AV'i1'blefrom: 1342B Route 23
... . Butler. N.J. 07405mICrO- CAL/.., (201) 838-9027To O,d...

DISTRIBUTING. INC. • Dealer and Distributor lnquiriu InVlled.
• w......... SIS a-ada usd. for.nyotha cop/plogr_ m.l you '-purchased -.rd 11M
purdM.. ofSUPDtCLO"f. NS49 9S Y"mUKprovIcM\IOUrOf'l9inalp~ pn>duclend
_ ........ \IOU _llf _ Int"ad. 'Thll off., /My ba lIIlIhdr-.. &I ."V lIIIW

R••d.r S.rric. No. 223
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PPS is convened to its ASCn value, which is used
as the index into the Thing arne array, TN$ (II) ,
and the name is added to the string TTS.

However, there is a possible problem. What if
there are six Things and their names add up to more
characters than the maximum one string variable can
hold? One solution is to set up a second table, the
Thing ShoI1name Thble, with the items in the same
order as in the Thing Name Table and the Thing
Location Thble: KEY. BREAD, KNIFE, SUNDIAL,
PILLOW, MOUSE. CODEX, RIND, FLAGON, and
ELEPHA T. We'll put it in the array TS$ (II) , and
those are the names we'lI use.

LEAVING THINGS BEHIND
In a more complex program, the player would be

able to specify which of the items he's carrying he
wants to leave behind. Most games would let the
player say DROP FLAGON. Since this game allows
only single-keystroke commands, the Leave com
mand automatically drops the Thing the player has
had the longest.

It's easy to figure out which is the earliest Thing
picked up, because it wiU be the lefunost character
in the string PP$. So to Leave the oldest Thing, this
routine would do nicely:

TL(ASC(LEFT$(PP$,l»)-PR:PP$-RIGH
T$(PP$,LEN(PP$)-l)

The first statement gets the ASCII value of the
lefunost character in PP$ and uses it as the index
into the Thing Location Thble; the location of that
item is set to the present room number, PRo The
second statement strips off the lefunost character by
saying the PP$ now should contain all the characters
it contained before, counting from the right, minus
the last or lefunost one.

Once these routines are working, you can add as
many Things to the program as you'd like. Just
DIMension all-the Thing arrays-TL,TN$, and TSS
to the number of items you're going to have, add the
new values in the set-up routines after line 1000, and
make sure that all Thing Table searches, which now
begin FOR I =0 10 9, are changed from 9 to the
number of the last item in your list. Remember to
assign room numbers to every Thing in the TL ar
ray, since any item with a location of 0 is in the
player's possession.

OTHER COMMANDS
We've already taken care of Thke, Leave, and

Got?; the remaining commands are much easier.
The Quit command gives the player one last

chance to change his mind 'about quining, then
ENDs the program.

The Back routine acts like another directional
command, except that instead of using the Room Di-

now, 
We will have one limitation. If the player is carry

ing more than five items and tries to pick up some
thing else, he'll automatically drop whatever he has 
been carrying the longest. 

To do this, we'll establish the Player'S Poke, the 
string PP$. This string will never be PRINTed. 
We're using a string because of the very convenient 
string functions LEN and RIGHl$. 

The string PP$ starts out empty: PP$="" 
Each time the player picks up a Thing, we'll con

vert the Thing number to an ASCn character, using 
the CHR$() function: PP$=PP$+CHR$(thingllum
ber). Since Things are numbered from 0 to 9, these 
will be unPRINThble characters-but that doesn't 
matter, since we're never going to PRINT them. 

If we need to know how many Things the player 
has in his poke, we only need to get the length of 
the string PP$: L=LEN(PP$). L would be the num
ber of Things the player has. 

If we want to get the names of all the Things the 
player has and put them in the string Tf$, this rou
tine would do it : 

IF PP$<>"" THEN L-LEN(PP$):FOR I
I TO L:TT$-TT$+TN$(ASC(MID$(PP$,I 
,I»):NEXT:PRINT TT$ 

First , we have to make sure the player has anything 
at all-PP$ < > "" Then each character in the string 
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PP$ is converted to its ASC!] value, which is used 
as the index into the Thing Name array, TN$(Il), 
and the name is added to the string Tf$. 

However, there is a possible problem. What if 
there are six Thing and their names add up to more 
characters than the maximum one string variable can 
hold? One solution is to set up a second table, the 
Thing Shortname Table, with the items in the same 
order as in the Thing Name Table and the Thing 
Location Thble: KEY, BREAD, KNIFE , SUNDIAL, 
PILLOW, MOUSE, CODEX, RIND, FLAGON, and 
ELEPHANT. We'll put it in the array TS$(II) , and 
those are the names we' ll use. 

LEAVING THINGS BEHIND 
In a more complex program, the player would be 

able to specify which of the items he's carrying he 
wants to leave behind. Most games would let the 
player say DROP FLAGON. Since this game allows 
only single-keystroke commands, the Leave com
mand automatically drops the Thing the player has 
had the longest. 

It's easy to figure out which is the earliest Thing 
picked up, because it will be the leftmost character 
in the st ring PP$. So to Leave the oldest Thing, this 
routine would do nicely: 

TL(ASC(LEFT$(PP$,I»)-PR:PP$-RIGH 
T$(PP$,LEN(PP$)-I) 

The first statement gets the ASCn value of the 
leftmost character in PP$ and uses it as the index 
into the Thing Location Thble; the location of that 
item is set to the present room number, PRo The 
second statement strips off the leftmost character by 
saying the PP$ now should contain all the characters 
it contained before, counting from the right, minus 
the last or leftmost one. 

Once these routines are working, you can add as 
many Things to the program as you'd like. Just 
DIMension all' the Thing arrays-TL,TN$, and TS$
to the number of items you' re going to have, add the 
new values in the set-up routines after line 1000, and 
make sure that all Thing Table searches, which now 
begin FOR 1=0 10 9, are changed from 9 to the 
number of the last item in your list. Remember 10 

assign room numbers to every Thing in the TL ar
ray, since any item with a location of 0 is in the 
player's possession. 

OTHER COMMANDS 
We've already taken care of Take, Leave, and 

Got?; the remaining commands are much easier. 
The Quit command gives the player one last 

chance to change his mind 'about quitting, then 
EN Ds the program. 

The Back routine acts like another directional 
command, except that instead of using the Room Di-



rectioo Thble, it keep track of what room the player
was last in, and automatically goes back there. This
is done by always using the variable XR to hold the
number of the last room visited. Whenever the play
er is about to move to another room, XR i set to
equal PR and PR is then changed to the new value.
To move back, PR is set to the value of XR, and
then XR is et to the former value of PR.

THE PEER COMMAND
The Peer command is the simplest of all-yet

about half of the program consists of the routine to
handle il. This is because Peer uses the present
room number, PR, as the index into a jump table.
For each of the fourteen rooms there is an extended
description that gives more details about what can be
seen at that location. And that can add up to a lot of
words. Yet once the jump is made, the routine con
sists almost entirely of PRINT statements.

Don't let the simplicity of the command fool you.
Since your words control the player's experience of
the game, it is vital that your writing be as clear and
interesting as possible. Each description should make
the scene come to life, so the player can easily visu
alize where he is.

At the same time, this is the big memory eater. If
you get logorrhea and ftll the screen with detailed
descriptions of every room, you won't be able to fit
as many rooms into the computer. Since we are
working with only 14 rooms, I fell free to be a little
too, uh, eloquent; with a long game, you'll have to
be as concise as possible. This doesn't mean that
you won't have at least a few long descriptions. It
just means that you won't have a long description for
every room.

One thing that helps ease the need for long de
scriptions is clever naming. Ever ince the original
Adl'ell/lIre, there have been room names like Swiss
Cheese Room. for a cavern chanlber with lots of
holes and tunnels going off in every direction, or Ice
Room, or Bat Room. or Low Room. These names
often tell everything essential about the room, and
the description doesn't have to be too complete.

Still, don't get 100 concise, or it will start to feel
like a form-leiter. You never want to let the player
get the feeling that one room is pretty much like ev
ery other room, and the only thing that matters is
the objects he finds there. Then the story element is
virtually gone.

HAVE I BEEN HERE BEFORE?
Most adventure games have an automatic Peer

function. The first time the player comes to a room,
the full description is PRINTed, as if the player had
commanded il. After that, the full description is
given only if the player asks for il.

This is a simple matter. We just set up a Visit Ta
ble with as many elements as there are rooms in the

game. The table is held in the array VS(/l).
At the beginning of the game, all the elements of

the array are set to O. Then, every time the player
enters a room, if that room's entry in the Visit Table
is zero. it is set to 1 and the full description is
PRINTed. Whenever that room is visited in the fu
ture, its entry in the Visit Thble will /lot be zero,
and so the full description will not be PRINTed.

DID I WIN?
Another automatic function is a check every time

through the main loop to see if victory conditions
have been mel. In our game, victory occurs when
the player stands outside the Castle Main Gate with
the Emerald Elephant of Cipangu in his possession.
The test is this simple:

IF PR=l AND TL(9)=0 THEN 940

If the present room is I-Castle Main Gate-and the
location of Thing 9, the elephant, is O--in the play
er's possession-then go execute the victory routine,
which PRINTs the final message and ENDs.

WHAT THIS GAME DOESNT HAVE
Since "The Emerald Elephant of Cipangu" is de

signed to be a simplified example progmm, there are
a lot of things that it doesn't do. Even in the same
14-room castle, there are many possible compl ica
tions.

We could have added commands. so that the play
er could choose to fight the ghost knight in the
lookout tower, or ride one of the ghost horses in the
stable.

We could allow the possibility of real disaster, so
that if the player chose to go east while on the edge
east of the castle, he would drop to hi death.

Or if the player chose to go north from the main
gate or west from the meadow, he might get lost in
the forest; or we might add a maze to the dungeon,
just to make things more complex. There are two
ways to create a maze. One is to add many rooms,
each of which has the same name, like "DUN
GEON CORRIDOR" or "IN THE FOREST." Then
the Room Direction Table can be really confusing.
For instance, room 20 and 21 might be above each
other-going upward from one always leads to the
other. Then the only way the player can find his way
is to drop something in the first room, so that he
knows when he has returned to the starting point of
the maze.

The area under the stable could have been a secret
passage that led to the grove outside.

We could allow the sundial to tell the time, so that
the player could only leave the castle at noon.

The player could get hungry and weak if he didn't
eat the rye bread in the kitchen. Or the rye bread
could poison him if he eats il.
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rection Thble, it keeps track of what room the player 
was last in , and automatically goes back there. This 
is done by always using the variable XR to hold the 
number of the last room vi ited. Whenever the play
er is about to move to another room, XR is set to 
equal PR and PR is then changed to the new value. 
To move back , PR is set to the value of XR, and 
then XR is set to the former value of PRo 

THE PEER COMMAND 
The Peer command is the simplest of all-yet 

about half of the program consists of the routine to 
handle it. This is because Peer uses the present 
room number, PR, as the index into a jump table. 
For each of the fourteen rooms there is an extended 
description that gives more details about what can be 
seen at that location . And that can add up to a lot of 
words. Yet once the jump is made, the routine con
sists almost entirely of PRINT statements. 

Don't let the simplicity of the command fool you. 
Since your words control the player's experience of 
the game, it is vital that your writing be as clear and 
interesting as possible. Each description should make 
the scene come to life, so the player can easily visu
alize where he is. 

At the same time, this is the big memory eater. If 
you get logorrhea and fill the screen with detailed 
de criptions of every room, you won't be able to fit 
as many rooms into the computer. Since we are 
working with only 14 rooms, I felt free to be a little 
too, uh, eloquent; with a long game, you'll have to 
be as concise as possible. This doesn't mean that 
you won't have at least a few long descriptions. It 
just means that you won't have a long description for 
every room. 

One thing that helps ease the need for long de
scriptions is clever naming. Ever since the original 
Ml'elllllre, there have been room names like Swiss 
Cheese Room, for a cavern chamber with lots of 
holes and tunnels going off in every direction , or Ice 
Room, or Bat Room. or Low Room. These names 
often tell everything essential about the room, and 
the description doesn't have to be too complete. 

Still , don't get /00 concise, or it will start to feel 
like a form-letter. You never want to let the player 
get the feeling that one room is pretty much like ev
ery other room, and the only thing that matters is 
the objects he finds there. Then the story element is 
vi rtually gone. 

HAVE I BEEN HERE BEFORE? 
Most adventure games have an automatic Peer 

function. The first time the player comes to a room, 
the full description is PRINTed, as if the player had 
commanded it. After that, the full description is 
given only if the player asks for it. 

This is a simple maner. We just set up a Visit Ta
ble with as many elements as there are rooms in the 

game. The table is held in the array VS (/I). 
At the beginning of the game, all the elements of 

the array are set to O. Then, every time the player 
enters a room, if that room's entry in the Visit Thble 
is zero, it is set to I and the full description is 
PRINTed. Whenever that room is visited in the fu
ture, its entry in the Visit Thble will /lot be zero, 
and so the full description will not be PRINTed. 

DID I WIN? 
Another automatic function is a check every time 

through the main loop to see if victory conditions 
have been met. In our game, victory occurs when 
the player stands outside the Castle Main Gate with 
the Emerald Elephant of Cipangu in his possession. 
The test is this simple: 

IF PR=l AND TL(9)=0 THE N 940 

If the present room is I- Castle Main Gate-and the 
location of Thing 9, the elephant, is O-in the play
er's possession-then go execute the victory routine, 
which PRINTh the final message and ENDs. 

WHAI THIS GAME DOESN'T HAVE 
Since "The Emerald Elephant of Cipangu" is de

signed to be a simplified example program, there are 
a lot of things that it doesn't do. Even in the same 
14-room castle, there are many possible complica
tions. 

We could have added commands. so that the play
er could choose to fight the ghost knight in the 
lookout tower, or ride one of the ghost horses in the 
stable. 

We could allow the possibility of real disaster, so 
that if the player chose to go east while on the edge 
east of the castle, he would drop to his death . 

Or if the player chose to go north from the main 
gate or west from the meadow, he might get lost in 
the forest ; or we might add a maze to the dungeon, 
just to make things more complex. There are two 
ways to create a maze. One is to add many rooms, 
each of which has the same name, like "DUN
GEON CORRIDOR"' or " IN THE FOREST." Then 
the Room Direction Table can be really confusing. 
For instance, room 20 and 21 might be above each 
other-going upward from one always leads to the 
other. Then the only way the player can find his way 
is to drop something in the first room, so that he 
knows when he has returned to the start ing point of 
the maze. 

The area under the stable could have been a ecret 
passage that led to the grove outside. 

We cou ld allow the sundial to tell the time, so that 
the player could only leave the castle at noon . 

The player could get hungry and weak if he didn't 
eat the rye bread in the kitchen. Or the rye bread 
could poison him if he eats it. 
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Some or all of the Things could be randomly 10
Caled. so the player wouldn't know fTOm one game
to the next where an item might be. But remember
to do this son of thing carefully. It can put a real
crimp in a game when the key to a locked room
accidentally gelS put inside the locked room. Game
aren't much fun if they aren't winnable.

The parchment codex could be cursed, so that
while he's carrying it, the entire Room Direction Ta
ble is different, and no direction leads to the place it
used to lead. Thai would be simple enough-just
make RD a three-dimensional array, RD(IlJ,n2.1l3).
The third index would be either a 0 or 1, depending
on whether the player has the codcx or not.

The ghost knight could follow the player around,
or wander through the castle randomly, so that the
player keeps bumping into him in different rooms.
This could easily be done by using the V'driable KR
to keep track of the knight's present room, and gen
eraling random directions for the knight to go. Every
time through the main loop, the program would
check to see whether KR = PR; if the t\\'O variables
are equal. it means the player and knight are in the
same room.

This sort of complication add immeasurably to
the fun of a game. It also adds to the complexity of
the progr'dln. The nicc thing is that if you program
carefully enough, you can get a primitivc version of
a program working, SAVE ii, and then begin to doc
tor it up, debugging each new feature as you add it.

In fact, this program is designed to allow exactly
thai, with plenty of line numbers left in the main
loop and space for subroutines at 200 and sel-up
routines before 1990.

Many of these complications would almost require
you to abandon the one-keystroke command system
this program uses. and stan working on real parsing.
While I haven't provided programming examples, the
discussion of parsing in last month·s column and the
string commands discu sed the month before should
provide all the techniques you need.

NEXT MONTH: CUSTOM CHARACTERS
Before we get buried in the line-by-line commen

tary on the program, let me mention that next month
we'll get back to the graphics side of game program
ming. You may remember that three months ago I
u ed custom characters in a program that moved
ships around on the screen. Next month I'll explain
how to create your own custom characters for the
VlC and 64 (yes, VIC owners I haven't forgotten
you!), so that you can hold entire screen displays or
screen building blocks in strings and PRINT them at
will.

THE N/ITY GR/ITY
Now let's roll up our sleeves and examine the pro

gram line by line. You might even want to tear the
progmm listing out of the magazine so you don't
have to keep flipping from this page to page 70.
where the listing begins.

The progranl is organized in the following pattern:

M
KX
Ill'

110

12(

3
JiO

Ji.

Jl

32,

Start-up Routines
10 DIMension the a~).

RD COOlalJb the Room Direction "dblc.
CW'S (.'OnUiins tilt: COIl1l1\and WonJ Thble.
RN$ conltlins the Room Name Table:.
KS !'untains the Key:.trokc Table.
TN$ contains the Thing dIne Table.
1'5$ contains the Thing Shonl\:lme 'Thble,
TL comains the Thing Location Table.
VS COnllUnl> the Visit Thblt'_

20 Go CACCUI~ the Sd·up Handlers.
25 Go nmdomlyc~ tM locatIOn of the T~su~ Room.
JO.J5 Set the libnlng \'lJluf:'S of Ihe cursor posItion variables.

BU homes thr ursor. b1anl.!> line 0. and returns 1M cursor to
posnK>n 10 PRINT the command word.

RL.$ get!> to line 1 .....here the room I13Jhe iJo PRINTed, and blllonb
11M) 111'16.

TLS geb ..., line ~, .....here the Thing name I!I PRJ Ted. lind blanb
11M) Imcs

DLS~ to line 7 br the sun of the full room description
TS geb 10 lme J and PRINTl> th( lead-in "WITHIN YOUR REACH

IS :. This IS ulJCd only wilen there h a Thmg in the room.
o b a carriag~ return, CHRS(IJ). It III used in many of the Ioog text

jXbS3.ges 10 gel rrom one hoc 10 the ne.~t wilnoot II new PRINT
SUUemtnl.

6().81 PRINT two screens wonh or introduction. After each screen. jump t~

tl~ kC)'pre~ routine and \lo'ail for the pla)'C.r to PI'CllS a key.
90 SCt initial \".triable valut:s so we begin at room I; lhen JUIl1P into Ihe

"The computer checks out okay. I dOIl't kllmv
what the problem could be."
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0·99
IlXH99
200-299
JOO.399
400-199
5lJO.899
9()().999
1000-

1999

Stan-up Routmo
Mam Loop
Empc,r-br expanSIOn
M(Jlocmcnt H:mdlers tDlI~CK)1\OI1 Commands and B3ck)
TIling Handlers (Take. I.r.n'c. and Gee?)
Tot Handle~ (Htlp and Plr:f)

Incidental Routines

Set-up H:lOdlc~

JJO
:lJ'

3

355
J

J6,S
J10

37S

380
390

T~
4
400
40

4"

420

Some or all of the Things could be randomly lo
cated, so the player wouldn't know from one game 
to the next where an item might be. But remember 
to do this son of thing carefully. It can put a real 
crimp in a game when the key to a locked room 
accidentally gets put inside the locked room . Games 
aren't much fun if they aren't winnable. 

The parchment codex could be cursed, so that 
while he's carrying it , the entire Room Direction Ta
ble is different , and no direction leads to the place it 
used to lead. That would be simple enough-just 
make RD a Ihree-dimensional array, RD(IlI,1l2,1l3). 
The third index would be either a 0 or I, depending 
on whether the player has the codex or not. 

The gho t knight could follow the player around , 
or wdnder through the castle randomly, so that the 
player keeps bumping into him in different rooms. 
This could easily be done by using the variable KR 
to keep track of the knight's present room, and gen
erating rdndom directions for the knight to go. Every 
time through the main loop, the program would 
check to see whether KR=PR; if the two variables 
are equal. it means the player and knight are in the 
same room. 

This son of compl ication adds immeasurably to 
the fun of a game. It also adds to the complexity of 
the program . The nice thing is that if you program 
carefully enough, you can gel a primitive version of 
a program working, SAVE it , and then begin to doc
tor it up, debugging each new feature as you add it. 

h o 

" 71,e complller checks Olll okay. I dOIl '1 kllow 
whal Ihe problem cOllld be. " 
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In fuct, this program is designed to allow exactly 
that, with plenty of line numbers left in the main 
loop and space for subroutines at 200 and set-up 
routines before 1990. 

Many of these complications would almost require 
you to abandon the one-keystroke command system 
this program uses, and stan worlting on real parsing. 
While I haven't provided programming examples, the 
discussion of parsing in last month's column and the 
string commands discussed the month before should 
provide all the techniques you need . 

NEXT MONTH: CUSTOM CHARACTERS 
Before we get buried in the line-by-line commen

tary on the program, let me mention that next month 
we' lI get back to the graphics side of game program
ming. You may remember that three months ago I 
used custom characters in a program that moved 
ships around on the screen. Next month I'll explain 
how to create your own custom characters for the 
VIC and 64 (yes, VIC owners, I haven't forgotten 
you!) , so that you can hold entire screen displays or 
screen building blocks in strings and PRINT them at 
will. 

THE NIITY GRlITY 
Now let's roll up our sleeves and examine the pro

gram line by line. You might even want to tear the 
program listing out of the magazine so you don't 
have to keep fl ipping from this page to page 70, 
where the listing begins. 

The program is organized in the following pattern: 

0·99 
100-199 
200-299 
300-399 
' 00-199 
5(J().899 
90().999 
1000· 

1999 

Stan·up RoUllnQ, 

Mam Loop 
Empty-tOr expan'lon 
MO\'cmcnl HandlCD (Din.'CtioTUil Comnmnds aoo Buck) 
Thmg Ibndlcn. (Tale, I..~avc. and Gol?) 
Text HandleD (Help and Pt.-cr) 
locldenml Routines 

Sc1·up HandleD 

Start-up Routines 
Kl DIMension the arrny~. 

RD ("()fllain~ the Room Dll'1!ClIOn lbblc. 
CWS conlIlins the Command WON Thblc, 
RNS contams the Room Name Table. 
KS contuins the Keylolrokc Table. 
TNS contain!> the Thing Name Tuble. 
TS$ contain!> the Thing Snann.lIne lhble. 
TL ronuuns the Thing Location Table. 
VS ronlams !he Visit Thblc. 

20 Go execute the Set-up Handlers. 
25 Go randomly choo!>e tM: locallon of the T~asu~ Room. 
30-35 Sct the staning valuC!'l 0( the curwr position \'3.riablc.s. 

BLS homes the cursor, blanks hne 0. and retum~ the cursor to 
position to PRINT the commllnd '>I.urd. 

RL.S gclS 10 line 2_ where the room name i!> PRINT«f . lind blllnb 
t..-.'O lines. 

TL.S gets 10 line 4, where the Thing name is PRINlCd. and blank~ 
1'>1.'0 Imes 

DLS gets to line 7 lOr the start of the full room de!.crtplion. 
TS bOCb 10 Ime 3 and PRI NT~ the lead-In "WITHIN YOUR REACH 

IS . _" This IS u~ only when there i~ II Thing in lhe room . 
CS I~ II carriage n:tum, CHRS(IJ)_ II I~ used m man)' of the long tot 

p3»IIges 10 get from one hne to the I'IQ.t wilhout a new PRINT 
statement. 

60-81 PRINT two screens worth of mtroductlon. After each )Crtcn, Jump to 
lhe keyp~~ rouline lind Wil lI for the player to Pre.!os II Ley. 

90 Sct milial \I".trmble values so we bcgm al room I; then jump inlo Ihe 

M 
IOC 
IO~ 

110 

~o 

M 
300 

m 
310 

315 

320 

52 

330 
3" 

350 

350 

355 
360 

36' 
310 

.m 

380 
390 

Til 
400 
400 
405 

410 

415 

420 



Display Handler al hne 350. In lhe middle of the Moverflenl loop.

MAL" WOP
100 Go gel a keySlroke from lhe kC):!ilml.t routine at 990.
105 PRI lhe ~·orrun;and. 81..$ gel) the cursor m IXbl1lon and bbnb 001

!he old command: C'WS(CM} ponlS the ronunanJ wonJ the: p1l1)'\"r
scl<c1<d.

110 Check CM.. If 1"\ leu Ih.m 9. II'S a dirrtllon commJnd, and jump lO
300 10 CAC'C\lte it: lhen ~ip W) 130 10 check lOr \ll:lOry before ..t1nmg
lhe main loop Oto'er ag.un.

120 Since CM ....'b 1101 a dln:t.1.Km command, '\Ubtmct 8 <;(I CM .... 111 be a
number from I 10 8. lind u-.e il with the ON-(;()SU8 Jump tabk. The
roulines an: as rollows:

BACK ;sline 390
TAKE-400
LEAVE-45O
PEER-550
GOr!=4X)
QUIT-I9(l
HELP and '=SOO

130 If the player is al room I and has !he e1ephanl (Thing 9) in hI) po~y
)ioo. he has 1o\OII: ~o 10 lhe \'icllJf) rouune 31 9-*0.

140 PRINT the currenl colllmand JWlin (it might h:I\'C ~n era..edl and go
back 10 begm the: m:tin loop again.

190-195 QUIT Routmt',
GI\'C the plll)t'r 11 St'COnd cha~. If he l>lill .....ants 10 qUit. ltK'n END.

MOVEMENT HANDLERS
300 Sn XX to XR, lhe "la~ mum" number, and !!d XR "' PR, lhe p~nt

room number. TIlen stt PR 10 lhe rn..~ mom number. lIS dll'\!cled by tht
Room Di~lion TaMe.

PR 1l1....<t)'S holds the pIYsellJ room, CJlCept here, here II now holds
lhe direction where the pl:lyer .....anb 10 go. XR al ays holds the (OSI

room, c.U'ep! here.....here 11 IKlkh d\(: pteSeOi room. XX I~ u)('(J here to
hold the la..1 room lemporurily..... hlle the program ICSb 10 set if t1K
new PR is a ""lid room or lin Illegal nll)'o't:tl1enl.

31(}.345 TCSl~

.lJO If the plll)'ilr i) '" the Galchou$C, hal, the I«.-y, and the new room is the
illegal movement me.<;Slige 56. meaning. lhe pluycr IS lrying 10 get
lhrough the glUe. go to the spt:<.'ial handler al 900.

315 If the nt.ow room is ,·t !he Treasure Room, then go II} Ihe !>pc'CIul hllnd
ler thaI deciucs whelher !he player can gel in ur noC

310 If the allcmpted room i!> Illtgal message 56 tint! the pltl)~r IS ~'Oming

from tilt' south of~ ca!>tle. then the plwyer i) trying to 1,'<1 through the
sec~t pastern gale: if he twb the bUlcht'r klllfe. let him through to
room 5. the Kitchen.

325 If the p1a:yer i.. "Jmg 10 get bad. lhrough the ~tern gale with the
emerald elephanl. go to the ~i.l1 routll\e at lme 925.

330-340 Addnional ttSt:). If)OU add n)Ore )JICCiJ.1 fe.:nurn.
345 Set the DescnpuOIl Suing. OS$. 10 ....; if the new room ... an IlIe

gal·JOO\'Cmenl tTlCSgge. !hen load the meMoJge lOlO OS$. and set PR
and XR back 10 lhen prevIOUS values.

350-380 t>isp1a) Handler. 1bcsc: hl'ld are uS¢(! as a relum pl>lnl by fI1QSI rou
tines in the progntm. Sl~ Ihis IS where lhe: displl) l'> SCI up and
PRINTed. The: e."ceptIQn ~ lhe PEER handkr.

350 Set TNS it) null. scan the Thmg Locauon Table 10 set: If anythmg is m
the room. )C! TN$ to ronlam aff the things that Ire pfbent, separ.ttcd
b)' ~'Ommalo.

355 Strip the 1W,1 comma off TNS.
360 Sci liS Iu the "WITHIN ''OUR REACH" nlCl>Mlgt, unl~ there isn't

anylhing here.
365 Stl RNS 10 the correct COlt)' in the Room Name Thble.
m If thb i the first vhil 10 the room, SCt VS(PR) 10 I and go l:J«."(ute lhe

Pct'f Routine III 550.
m Clear the screen. PRINT the command word. gel to the room line.

PRllI.'T lhe: room name. PRINT Ihe "WITHIN YOUR REACH" mes
sage (null if ther6 nothing there). gel 10 lOe thmg line. PRINT lhe
thing. I\3.lTte. get 10 the descriplton line, and prllll whalC\'Cr~ IS

in the stnng OS$.
380 Go batk to the m:un loop
390 BACK Handler. Switch the \'3IUC$ In PR and XR. IhCfl return 10 the

main loop thf'OlJgh the Display Handler al 350.

THI 'G HAJ'IDLERS
4()l)..420 TAKE Handler
400 Initinlize I :t5 O.
405 For each value of I. cht'd,lo s« if Thing number I l) JucataJ al 1M

presenl room (PR). If so, add the ch:er3Cler wllh ASCII v.llue I to !he
play~:r's poke. lhe smng PPS. !hen set OSS 10 the "GOT IT~" mosage
and relUm to the mam loop throogh lhe DI~Itl) Handler Ilt 350.

410 If morc than five thmgs an: m lhe pla)-er's ~sion. go drop the old
~ one by using the LEAVE handler ;II 450.

415 Add I 10 I: if I is greater than 9, it meltn.. !h:u lhere .....as AOlhing III the
room lQ lake-w SCI OSS to the "NOTHINO UERE" ntl.'ssage and re·
tum through 350.

420 Go back wilh the Ill.>w value or I and conduct Ihc...e teSI!> llgaio.

450-160 LEAVE Handler.
4SO If the player h.:b nothmg. lhc:n !let DSS 10 the "YOU'VE oar NorH

ING" message.
455 Set LT to the' ASCII v.l1U< of the lefhnost ch;lJ'llCkr In the pl3)'tr's

plk the' string PPS. 11U5 ~ the Thmg the pb)'Cr has had longesz
Then !J(."t pf>$ ~ II COn.~lib of C\'Cf)thmg lhat '4'a!I In It bdOre:. GUpl

the ldillllhl cha~r. or oldest Thing..
460 Change' the' localion of LT. the Thing hemg left. 10 the numb=r of the

pn.")Cnt room and return to !he mam loop through 350.
410-480 OOJ? Handler.
4'X) If PI'S is empt). set DSS 10 lhe -mU'VE GOT NOTHI '0" message

and go back.
475 Sec OS$ to the lead-in ~liage, "YOU'VE GOT:" plus I'M) ClIrr1agc reo

111m...
-ISO Go through evef)'lIllng in Ihe pltlyer'li poke, lhe )lflng Pps' lmd .KkJ thl.

shorl nalllc of the Thing to Ihe 05S string. with 1,.''lIrriage. fClUm) in be
t....\'cn. Then relurn 10 lhc Tl'Ialll hlOp throu£.h 350.

TEXT HA.i'l/DLERS
500-507 HELP Hnndlcr. Clear Ihe sc~cn. prim !he Iisl of eommal\l.h. W:lll klr a

keypre)li, dear !he scl't1:n l11\ain. and relurn !hrough 350.
S50-565 PEER Handler. Clear Ihe 5Cfl"Cn and. using PR ll) the indc_" JUIllP tQ

one of 14 po»lblc de.)Cription\ Thl."fl PRINT I."\~r)'thing else !h:ll IS

normally PRINThd III 350. eU't'P1 OS$. and rellJrn to lhe m:un loop.
600-K75 Room Dbcriplions..

INCIDENTAL ROUTLi'l/ES
900-928 Special E\'Ctl1 H:mdleo.
1J..W.950 VICIOr) f1andler PRINT lhe \ K'1Of) l11O.o,age and END
ffl.-986 Tre.asuR: Room P1oK'en\Cnt Randoml)!lelect one of the. legall IocatJOl'D

lor the Treasure Room
990-995 Kc:)strolc Handler. Wall for a l..:ypn:M. thc::n l>C1. CM 10 lhe correct "'31

ue: from the K~!>Irol.e Table. KS(n).

SET-UP ROUTINES
1000 Sct up the Command \\bnI l'.&blt'.
1050 &."1 up lhe KC)'W\lkc Table.
1100 5\."1 up the Room Din.'CtlOn Table alld Roum Name Thble•
1200 Set up illegal Il'IQ'<'tlllenl IIlClo.\ab'Cs in lhe Room Name orrol)'.
1300 S~'t up lhe Thing tllIle lhble and Thing Shonnamc Thble.
1350 SCi up lhe llting LocutIOn illble,
1990 Return from the: SCt·up subroUline.

SEE PROGRAM LISTING ON PAGE 7rJ

Comilltled from page 53
free bytes on that track. Thus. for track one. the
count will be a maximum of 21. For track 35, the
count will be a maximum of 17. If you are familiar
with hexadecimal numbers and run the Display
T & S program on the Test Demo disk, you will no
tice a $15 (decimal 21) leading the group of bytes for
any of the empty tracks up to number 17. The fol
lowing table shows the maximum number of blocks
available on each track of a 1541 fOnllatled tloppy
disk.

TRACK BLOCK CAPACITY
-1541 DISK DRIVE

TRACK NO. 8LOCK RASGE TOTAL
I 10 nolO20 21

181024 01018 19
2SIOJO olOn 18
311035 01O}6 17

The next three bytes of each group are the bit map
for the corresponding track. For the first byte, bilS 0
to 7 correspond to blocks 0 to 7 respectively. For
the second byte, the correspondence i to blocks 8 to
15. The third byte has more bits than needed to
complele the track. For track one. only five more
blocks are available and for track 35 only one more
block. Thus, only bilS 0 to 4 will be used for track
one. BilS 5 to 7 will always be set to zero. Similarly,
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Display Handler III hne 350. In tt\(- middle of the MoYl.'lnenl Loop. 

MAL'! LOOP 
100 Go get a kC)'lotroke from me kcy!>troke routine al 990. 
105 PRI T the command . 81..$ gelS the cUMr III po!luion and blank., OUt 

the old command ; O\'$(CM) print~ the comrnund won.! the player 
M: lected. 

110 Check: CM. Ir 11 '5 IeloS than 9. it's a dm:ction commund, and Jump to 
300 to CJ(.ecute n; thcn l>kip to 130 10 cht.'Ck lOr victory before ~t:lrung 
the mam loop O'>'C: r agam . 

120 Sintt e M was om II du·tttlon command . ..ubtrncl 8 l!O CM ""III be a 
number from I to 8. and UloC It with the ON-GOSU B Jump table. The 
routine:. are :b 101i0Wl0: 

BACK ", line 390 
TAKE ",,400 
LEAVE - 45O 
PEER -550 
GOI~=4X) 

QUIT "" 190 
HELP and ?:SOO 

130 If the player IS at room I and has the elephant (Thing 9) 10 hi.) posse.)
l>ion . he ha.) won ; go 10 the victol) routine at 940. 

1-10 PRINT the cum:.nI command again (i t might h:we been er.&~) and go 
back to begm the maIO loop again. 

190-195 QUIT Routine. 
Owe the player a loC('Ond chance:. If he loti ll ",,-anb 10 qUII, then EN D. 

MOVEMENT HANDLERS 
300 Sct XX 10 XR, the "Ialot room" number, and l>C1 XR to PRo the pre~em 

room number. Then M: t PR to me new room number. a.'> dil't.'Cled by Ihe 
Room Direction Thble. 

PR always hold.) the pfYSt'1/I room. cxcept here, where II now holds 
the direction where the player wants 10 go. XR al""~J)'s IlokJs the last 
room, ~ept here. ""here II holds the present 1\)0111. XX I ... u~ here to 
hold the last room temporurily. while Ihe prognull te1>b 10 !ICe if Ihe 
new PR I,) a \'ahd room or an Illegal nlO\'C:ntcnt. 

3Kkl45 Tesb 
310 If t~ pluyer IS In the Outehom.c, ha~ the key, lind the new room i.) the 

illegal nlO\'Ctne nt me!>s:tge 56, meaning the player i.) trying to get 
through the gute. go to the spt.'dal handler al 900. 

320 

330-340 
34' 

350-380 

350 

355 
360 

36' 
310 

If the new room i!> I-t the TreasuI'C Room, then go to the :.pccial hand
ler that deeidcs whether the player can get in or nol. 
If the atlemplt.<d room I.) illegal mcssage 56 and the playcr I ~ t.'Ollling 
from the south or the cu.'>tle, then the player h trying 10 ~'Ct through the 
secret postern gute; if he hal. the butcher knife. let him th rough to 
room 5, thc Kitchen. 
Ir the pluyer llo trying 10 get back through Ihe postern gate wllh Ihe 
emerald elephant. go to the ~pecial routine :11 line 925. 
Add itional tests. if )Qu udd more special feature!>. 
&'1 the DellCription String. OS$. to "": if t~ new mom I!> an IlIe
gal-II)()','Clllent messagc, then load the IllCssage Into OS$. and Sl..1 PR 
and XR back 10 Iheir prcviou.) Yl& lucs. 
Db play Hundler. lbc.!.c lines are ullCd a.) II I'C turn point by most rou
tines in the program. sin~ thh b where the display i~ lOCI up and 
PRJNTcd. The exception is the PEER hand let. 
Set TNS to null. scan lhe Thing Locauon Thblc 10 SoC(" if anything is in 
the room. M"I TNS 10 contain "lithe Ihings that arc preloCnt . scpar.llcd 
by commas. 
Strip the IlI!ot comma off TN$. 
Set T1'S to the " WITHIN YOUR REACH" ~ge. unless thert. isn' t 
anything here. 
Sct RNS to the correct enu)' in the Room Name Thble. 
If this i ... the first vi.)i t to the room. SCt VS( PR) to I and go execute the 
I\:cr Rouline !It 550. 

375 Clear the screen, PRINT the command word. get to the room line, 
PRINT the room name. PRINT the " WITHIN YOUR REAC H" IIll!S
sage (null ir there's noching there), get to the ming line, PRINT the 
thing name. gct to the lkscripl;C1n line, and print what~'Cr IT'Ie5SDge i ... 
In the string OS$. 

380 Go back to lhe main loop. 
390 BACK Handler. Switch the ''alues in PR and XR : then return to the 

main loop Ihrough the Dbplay Hand ler at 350. 

TIliNG HANDLERS 
400-420 
.00 
.0' 

.10 

415 

420 

TAKE Hllndler. 
Inililll izc I as O. 
For each value of I. check 10 !>eC if Thing number I llo localoo lit the 
pfC.)enl room (PR). If so, add the characler with ASC II value I to the 
player's po~, the lotring PPS; then sct DSS 10 the ··OUf IT!'· mc:.::.age 
and return to the IllIun loop through the Dbplay Handler at 350. 
If more thlln five Ihlnll!o are in the player's posloCli.sion. go drop lhe old
est one by u~ing Ihe LEAVE handler ill 450. 
Add I to I; if I I.) greater man 9. it means th:1I there ""1lS nothing in the 
room 10 take-~ .'oCt DSS 10 the " NUfHING UERE·· ntc~ge and re
lurn thrQugh 350. 
Go back with the IIL'W ..... &lue of I and conduct thC)(! tests again. 

455 

460 

475 

. 80 

LEAVE Handler. 
Ir the pillyer h:b nothing. then '>Ct DSS to the ··YOU·VE OOT NOm
INO" me~sage. 

Sct LT to the ASCII ,,, luI.' of the leftmost character In the player's 
poke. the string pps. This IS the ThlO8 the plll)'Cr hll'> hud longest . 
Then :.ct PPS w il con ... ISIs of C\'erything thnt wa~ III it berore. t·.:r:C~J11 

the IcftmoM chameter. or oldeM Thing. 
Change the location of LT. the Thing bemg left. 10 the number or the 
pr(.loCnt room and relurn 10 the main loop thmugh 350. 
GOT! Ullndkr. 
If PPS IS empty . .'oC1 DSS to thl! ··YOU·VE GOT NOfHI '0" nlCS">age 
lind go bad, . 
&'1 DS$ to Ihe lead' ln nlCS.)llb'C, " YOU'VE Ouf:" plus t",,) carriage rc· 
tums. 
Go through C\'cl)thmg In t ~ plll)er'lo poke. the :.In ng PI~ and add tnc 
~rt name of the Thing to the DSS string. With t."Urrlagc retums III be
t""'\.'l:II . Then retum to the maIO loop through 350. 

TEXT HANDLERS 
5()().507 HELP Handler. Clear the ~reen. prlllt Ihe lisl of commllnd .... W:l1I tor a 

keypress. clear the loCrttn IIgam, and return through 350. 
55Q..565 PEER Handler. Clear the screen and. using PR as the Index, Jump 10 

one of 14 plhSlble description,. Then PRINT C\'CI)'thlng elloC that I,) 
nonnall) PRINTed at 350. et:cl'p' OS$. and re turn to the main loop, 

60().875 Room ()c.)criptions. 

INCIDENTAL ROUTINES 
9()0.928 
940-9.50 
910-986 

99Q.99' 

SET
lOOO 
1050 
1100 
1200 
1300 
Il50 
1990 

Spt.'l:ial Event Handler:.. 
VielO!') ~lantJlcr. PRINT the vtctory lllelo'>llgC and END. 
Treal>ure Room Placement . Randomly sckct one of the legal 10000tion~ 
lOr the Treasure Room. 
KC)'~trol.c Handler. W,IIt for a kt.,),prelo'), then ~t CM to the correct val
ue from the KC)',lrokc l1tble. KS(rI). 

I' ROUTINES 
Sct up the Command Word lhble 
Sct up tnc Kcystrol.e Table. 
5<.'1 up the Room DirectIOn "Pdble and Room Namc Thble. 
St.1 up illegal nlOYClllent IIlC~lb'C.) In the Room Nallle IIrruy. 
SCI up the ThlOg Name l'dble and ThlOg Shonnamc Thble. 
Sct up the Thmg u)('U!lon 'T"'ble. 
Return from the sct-up ~ubroutine. 

SEE PROGRAM LISTING ON PAGE 7() 

B fH';l 
Continued from page 53 
free bytes on that track . Thus. for track one, the 
count will be a maximum of 21. For track 35. the 
count will be a maximum of 17. If you are familiar 
with hexadecimal numbers and run the Display 
T & S program on the Test Demo disk, you will no
tice a $15 (decimal 21) leading the group of bytes for 
any of the empty tracks up to number 17. The fol 
lowing table shows the maximum number of blocks 
available on each track of a 1541 fOnl13tled noppy 
disk. 

TRACK BWCK CAPACITY 
-1541 DISK DRIVE 

TRACK NO. BLOCK RANGE TOTAL 
I to 17 0 to 20 21 

181024 01018 19 
251030 01011 18 
31 10 35 0 to 16 17 

The next three bytes of each group are the bit map 
for the corresponding track . For the first byte, bits 0 
to 7 correspond to blocks 0 to 7 respectively. For 
the second byte, the correspondence is to blocks 8 to 
15. The third byte has more bits than needed to 
complete the track. For track one, only five more 
blocks are available and for track 35 only one more 
block. Thus, only bits 0 to 4 will be used for track 
one. Bits 5 to 7 will always be set to zero. Similarly, 
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110

28(j IF 8L<17 THEN T=34:
282 IF 8L=17 THEN T=29:
284 IF 8L=18 THEN T=23:
286 IF 8L>18 THEN T=16
29(J PRINT RIGHT$ •••

Initializes the disk, allocates a buffer and
reads track IS block O.

90 Skips first four bytes.
100-200 Main loop, calculates free and allocated

blocks.
Stores number of free blocks for each
track in column 21 of the array SE%.

120-130 Gets three bytes representing the bit map
of each track.

140-190 Decodes the bit map and stores it in ar-
ray SE%, columns 0-20.

220 Selects printer.
230-390 Handles screen display.
2S0 See explanation in text.
400-530 Handles printer formatting.
460 See explanation for line 2S0.

SEE PROGRAM LISTING ON PAGE 79

menting with this program. Start with a blank disk.
Save a file. Notice how the DOS allocates pace
from the center outwards. Remember, a "I" corre
sponds to an available block. A "0" signifies an as
signed block. Save some more files. Examine which
blocks are allocated when files are added to the
disk. Scratch a file. Save another file. Notice the
way the DOS keeps track of things. Try a save and
replace. Make a careful comparison of the before
and afler situation for this one.

We must apologize to VIC 20 owners. There just
i not enough room on the VIC 20 display to view
the entire BAM without resorting to custom charac
ters or high res gmphics. Nevertheless, the program
can still be used with the VIC 20 if you have a
printer. Ju t ignore the strange looking video display.
As an exercise, VIC 20 users may want to convert
the video display into two pans.

HOW IT WORKS
Rather than annotate the entire listing with

REMarks, we have provided a brief line-by-Iine ex
planation in the accompanying table. Most of the
logic is rather straightforward. Line 2S0, however,
may cause some head scratching. This line calculate
the maximum number of blocks for a particular
track. We could have coded it on several lines, in
perhaps a more obvious manner. For example:

GOTO 29(j
GOTO 29(j
GOTO 29(j

We just could not re ist squeezing it all in on one
line. Just remember, whenever any of the expressions
between parentheses is true, the result is "-1";
when false, the result is "0". Thus, "IS*(8L> IS)
evaluates to "-IS" when BL is greater than IS.

LINE
NO.
6O-S0

BYTE NO. 1 2 3 4
HEX $11 $07 $5F $IF

VALUE
BLOCK 111111 21111

NO. 76543210 54321098 "'09876
BIT MAP 11010111 01011111 00011111

-Not used-alWJYs zero

"1#11, if you ask me, we're startillg off
all the wrollg foot."

only bit 0 will be used for track 35.
The following chart illustrates the correspondence

utilizing track 14 of the Test Demo disk as an exam
ple.

FUTuRE SITE

\}(]D@!Xlc"if'§©liJ
D~\Q){!!J~Drn~

INC.

The accompanying program will display Ihe entire
block availability map when used wilh the Commo
dore 64. Each track is laid out vertically. Thus, each
horizontal row corresponds to a particular block.
Track and block numbers are displayed on the top
and lefl respectively. To use, simply load and run
the program. Insert the disk under test and respond
to the screen or printer prompt. If you have a Com
modore printer, or an interface on the serial bus, the
display may be printed out before going to the
screen. The display will remain on the screen until
any key is pressed. At this point. the program
prompts for another disk.

The process of analyzing the BAM takes a little
while using this algorithm. To let you know that the
computer is alive and well, the track being analyzed
is displayed on the screen.

Quite a bit can be learned by carefully experi-
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only bit 0 will be used for track 35. 
The following chart illustrates the correspondence 

utilizing track 14 of the Test Demo disk as an exam
ple. 

BYTE NO. 2 3 4 
HEX $11 SD7 $5F SIF 

VALUE 
BLOCK 111111 21111 

NO. 76543210 54321098 ·"09876 
BIT MAP 11010111 01011111 00011111 

*Not used- always zero 

The accompanying program will display the entire 
block availabi lity map when used with the Commo
dore 64. Each track is laid out vertically. Thus, each 
horizontal row corresponds to a part icular block . 
Track and block numbers are displayed on the top 
and left respectively. To use, simply load and run 
the program. Insert the disk under test and respond 
to the screen or printer prompt. If you have a Com
modore printer, or an interface on the serial bus, the 
display may be printed out before going to the 
screen. The display will remain on the screen until 
any key is pressed. At this point, the program 
prompts for another disk. 

The process of analyzing the BAM takes a little 
while using this algorithm. To let you know that the 
computer is alive and well , the track being analyzed 
is displayed on the screen. 

Quite a bit can be learned by carefully experi-

FUTURE StTE 

\l{]n@[X]c~@D 

nlliJ@!!!J~Drn~ 
IN C. 

"Well, if you ask me, we're startillg off 
all the wrollg foot." 
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ment ing with this program. Start with a blank disk. 
Save a file . Notice how the DOS allocates pace 
from the center outwards. Remember, a "I" corre
sponds to an available block. A "0" signifies an as
signed block. Save some more fi les. Examine which 
blocks are allocated when files are added to the 
disk. Scratch a file. Save another file. Notice the 
way the DOS keeps track of things. Try a save and 
replace. Make a careful comparison of the before 
and after situation for this one. 

We must apologize to VIC 20 owners. There just 
is not enough room on the VIC 20 display to view 
the entire BAM without resorting to custom charac
ters or high res graphics. Nevertheless, the program 
can still be used with the VIC 20 if you have a 
printer. Just ignore the strange looking video display. 
As an exercise, VIC 20 users may want to convert 
the video display into two pans. 

HOW IT WORKS 
Rather than annotate the entire listing with 

REMarks, we have provided a brief line-by-line ex
planation in the accompanying table. Most of the 
logic is rather straightforward. Line 2S0, however, 
may cause some head scratching. This line calculates 
the maximum number of blocks for a particular 
track . We could have coded it on several lines, in 
perhaps a more obvious manner. For example: 

28() 
282 
284 
286 
29() 

IF BL<l7 THEN T=34 : 
IF BL=17 THEN T=29: 
IF BL=18 THEN T=23: 
IF BL>18 THEN T=16 
PRINT RIGHT$ . .. 

GOTO 29() 
GOTO 29() 
GOTO 29() 

We just could not re ist squeezing it all in on one 
line. Just remember, whenever any of the expressions 
between parentheses is true, the result is .. -I" ; 
when false, the result is "0". Thus, "IS*(BL > IS) 
evaluates to " - 18" when BL is greater than 18. 

LINE 
NO. 
60-80 

90 
100-200 

Initial izes the disk, allocates a buffer and 
reads track 18 block O. 
Skips first four bytes. 
Main loop, calculates free and allocated 
blocks. 

110 Stores number of free blocks for each 
track in column 21 of the array SE%. 

120-130 Gets three bytes representing the bit map 
of each track. 

140-190 Decodes the bit map and stores it in ar-
ray SE%, columns 0-20. 

220 Selects printer. 
230-390 Handles screen display. 
280 See explanation in text. 
400-530 Handles printer formaning. 
460 See explanation for line 280. 

SEE PROGRAM LISTING ON PAGE 79 
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Cominued from page 23

Problem #9-2: Never Endillg? does indeed end.
Once equals 50, the statement J = = 50 assigns
the value of - I to J, since =50 is a true state
ment, and true is represented as - I. Once J equals
- I, the FOR-NEXT loop is completed, and the pro
gram ends. Thanks for a thought-provoking challenge
from Haley Carter.

One sollllion for Problem #9-3: Common Letters is
listed below. It goes through the first word letter by
letter and tallies the number of matches it finds in
the second word. Line 70 sets M equal to L2 if a
match i found so that the FOR-NEXT loop will be
tenninated in line 80.

1 REM PROBLEM #9-3:
2 REM COMMON LETTERS
10 INPUT "WORD I, WORD2";Wl$,W2$
20 Ll=LEN(Wl$):L2=LEN(W2$)
3() FOR N=1 TO Ll
40 L$=MID$(Wl$,N,I)
Sf) FOR M=1 TO L2
60 IF L$(>MID$(W2$,M,I) THEN 80
]() CT=CT+ 1: M=L2
8() NEXT M
9() NEXT N
100 PRINT CT;"LETTERS OF ";Wl$;
110 PRIWT " ARE IN ";W2$

A somewhat unorthodox olution to Problem #9-4:
Letter Soner is shown below.

1 REM PROBLEM #9-4:
2 REM LETTER SORTER
5 DIM CT(26)
10 INPUT "WHAT SENTENCE";S$
2() L=LEN(S$)
25 REM -- FILL ARRAY CT()
3(J FOR M=1 TO L
40 V=ASC(MID$(S$,M,I))-64
45 IF V>26 OR V(0 THEN 60
50 CT(V)=CT(V)+1
6() NEXT M
65 REM -- PRINT ARRAY CT()
]() FOR N=1 TO 26
80 IF CT(N)=0 THEN 110
90 FOR J=1 TO CT(N)
100 PRINT CHR$(N+64);:NEXT J
IF) NEXT N

A numeric array Cf() stores a count of the num
ber of occurrences of each letter. With every 'W'
that is found Cf(I) is incremented; with every "Z",
Cf(26) is incremented; and so forth. Every letter ii,
the sentence is counted in lines 30 through 60. Nexi
the program prints each letter of the alphabet the

number of times indicated by Cf(). If Cf(4) is 5,
five D's will be printed. If Cf(26) is 0, no Z's will
be printed. Notice in lines 40 and !OO that the nth
letter of the alphabet has an ASCII value which is
(n +64). ASCC"A") is 65, and CHR$(65) is 'W'.

A solution without comment to Problem #4-4:
Random Repetition is submitted by James Pring
(Rantoul. IL). You PEEK and POKE and Boolean
algebra fans should enjoy figuring out what makes
this program work.

1 REM PROBLEM #4-4
2 REM RANDOM REPETITION
3 REM BY JAMES R. PRING
10 FORX=1024T02023:POKEX+S4272,PE
EK(646):Y=INT(RND(0)*10)+48:POKEX
,Y
20 IF(PEEK(X-l)ANDNOTI28)=YTHENPO
KEX-l,YORI28:POKEX,YORI28
30 NEXT
40 GETA$:IFA$=""THEN40

A visually interesting variation on the theme of
Problem #5-4: Letter Triangle was submitted by Paul
T. Dawson (Springhouse, PAl. See if you can under
stand his use of the ABS function.

1 REM PROBLEM #5-4
2 REM LETTER TRIANGLE
3 REM BY PAUL DAWSON
10 FOR A=-25 TO 24:PRINT:PRINT TA
B(2()-ABS(A)/2) ;
20 FOR B=0 TO ABS(A):PRINT CHR$(A
BS(A)+65);:NEXT B,A:GOTO 10

The Commodares from the June issue brought
dozens of solutions. Several readers sent ultra-fast
solutions to Problem #6-1: Speed Demon which un
fortunately avoided the point of the problem. The
idea was to assign 10 values to 10 variables as quick
ly as possible. In order to get a meaningful measure
of the time required, the entire assignment routine
was to be repeated 100 times. Surprisingly, more
work was spent in avoiding the 100 repetitions than
in speeding up the assignment statements.

Several other readers sent in proper solutions but
failed to indicate the results of running their pro
grams. Time doesn't allow me to type and run all of
the programs everybody sends. Always send a print
ing of your output, or at least tell me in words any
pedal properties and results of your program.

The be t analysis of Problem #6-1 came from R0
land Frechette (Somersworth, NH). He measured
124 jiffies for 100 iterations of the most obvious so
lution

10 A=I:B=2:C=3:D=4:E=5:F=6:G=7:H=
8:I=9:J=I()
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COlllillued from page 23 

Problem #9-2: Never Ending? does indeed end. 
Once N equals 50, the statement J=N=50 assigns 
the value of - I to J, since N =50 is a true state
ment, and true is represented as - I. Once J equals 
- I, the FOR-NEXT loop is completed, and the pro
gram ends. Thanks for a thought-provoking challenge 
from Haley Carter. 

One solution for Problem #9-3: Common Leuers is 
listed below. It goes through the first word letter by 
letter and tallies the number of matches it finds in 
the second word. Line 70 sets M equal to L2 if a 
match is found so that the FOR-NEXT loop will be 
terminated in line 80. 

1 REM PROBLEM #9-3 : 
2 REM COMMON LETTERS 
10 INPUT "WORD 1, WORD2";W1$,W2$ 
20 L1=LEN(W1$):L2=LEN(W2$) 
3() FOR N=l TO L1 
40 L$=MID$(W1$,N,l) 
5() FOR M=l TO L2 
60 IF L$<>MID$(W2$,M,l) THEN 80 
7() CT=CT+ 1: M=L2 
8() NEXT M 
9() NEXT N 
100 PRINT CT; "L ETTERS OF " ;W1$; 
110 PRINT " ARE IN ";W2$ 

A somewhat unorthodox solution to Problem #9-4: 
LetTer Soner is shown below. 

1 REM PROBLEM #9 -4 : 
2 REM LETTER SORTER 
5 DIM CT(26) 
10 INPUT "WHAT SENTENCE" ;S$ 
2() L=LEN(S$) 
25 REM -- FILL ARRAY CT() 
3() FOR M=l TO L 
40 V=ASC(MID$(S$,M,l»-64 
45 IF V>26 OR V<0 THEN 60 
50 CT(V)=CT(V)+l 
6() NEXT M 
65 REM -- PRINT ARRAY CT() 
7() FOR N=l TO 26 
80 IF CT(N)=0 THEN 110 
90 FOR J=l TO CT(N) 
100 PRINT CHR$(N +64); : NEXT J 
1F) NEXT N 

A numeric array CT() stores a count of the num 
ber of occurrences of each letter. With every "N' 
that is found CT(I) is incremented; with every "Z", 
CT(26) is incremented; and so forth. Every letter iI, 
the sentence is counted in lines 30 through 60. Next 
the program prints each letter of the alphabet the 

number of times indicated by CT(). If CT(4) is 5, 
five D's will be printed. If CT(26) is 0, no Z's will 
be printed. Notice in lines 40 and 100 that the nth 
letter of the alphabet has an ASCn value which is 
(n+64). ASC("A") is 65, and CHR$(65) is "N'. 

A solution without comment to Problem 114-4: 
Random Repetition is submitted by James Pring 
(Rantoul , IL) . You PEEK and POKE and Boolean 
algebra fans should enjoy figuring out what makes 
this program work . 

1 REM PROBLEM #4-4 
2 REM RANDOM REPETITION 
3 REM BY JAMES R. PRING 
10 FORX=1024T02023:POKEX+54272,PE 
EK(646) :Y=INT (RN D(0)*10)+48:POKEX 
,Y 
20 IF(PEEK(X-1)ANDNOT128)=YTHENPO 
KEX -I,YOR12 8:POKEX,YOR128 
3() NEXT 
40 GETA$:IFA$= ""THEN40 

A visually interesting variation on the theme of 
Problem #5-4: LetTer TriangLe was submitted by Paul 
T. Dawson (Springhouse, PAl . See if you can under
stand his use of the ABS function . 

1 REM PROBLEM #5-4 
2 REM LETTER TRIANGLE 
3 REM BY PAUL DAWSON 
10 FOR A=-25 TO 24:PRINT:PRINT TA 
B(2()-ABS(A)/2) ; 
20 FOR B=0 TO ABS(A):PRINT CH R$(A 
BS(A)+65);:NEXT B,A:GOTO 10 

The Commodores from the June issue brought 
dozens of solutions. Several readers sent ultra-fast 
solutions to ProbLem 116-1: Speed Demon which un
fortunately avoided the point of the problem. The 
idea was to assign 10 values to 10 variables as quick
ly as possible. In order to get a meaningful measure 
of the time required , the entire assignment routine 
was to be repeated 100 times. Surprisingly, more 
work was spent in avoiding the 100 repetitions than 
in speeding up the assignment statements. 

Several other readers sent in proper solutions but 
failed to indicate the results of running their pro
grams. Time doesn't allow me to type and run all of 
the programs everybody sends. Always send a print
ing of your output, or at least tell me in words any 
special properties and results of your program. 

The best analysis of Problem 116-1 came from R0-
land Frechette (Somersworth, NH). He measured 
124 j iffies for 100 iterations of the most obvious so
lution 

10 A=1:B=2:C=3 :D=4:E=5:F=6 :G=7:H= 
8: 1=9: J =F) 
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He tried using FOR-NEXT loops and GOTOs with
out much success. Realizing that computers love bi
nary, he tried the following:

10 A=1
11 B=I+1
12 C=I+I+1
13 D=I+I+I+1
(ETC.)

This tongue-in-cheek binary solution took 521 jiffies.
The fastest solution he could find was the somewhat
unexpected result:

1(j A= 1
11 B=2
12 C=3
13 D=4
(ETC. )

which took 121 jiffies. On my C-64, the single line
10 above was 2 jiffies slower than this one statement
per line program. My times were 153 and 151 jiffies
re pectively.

Both of our times were put to shame by the ma
chine language solution submitted by Mark Robin
(Bloomington, MN). His routine took only 2 jiffies
to perform 100 iterations of assigning values to 10
variables. That shows one of the big advantages of
machine language routines.

The following program from James C. Dunavant
(Gainesville, FL) is an interesting interpretation of
Problem Ufr3: String Challenge.

1 REM PROBLEM '6-3
2 REM STRING CHALLENGE
3 REM BY JAMES DUNAVANT
10 INPUT"STRING TO BE SEARCHED";B
$
20 PRINT:INPUT"STRING TO BE FOUND
";A$
30 B=LEN(B$):A=LEN(A$):IFB<AGOTOI
(j

4(j GOSUB5(j(j
50 PRINT:IFN=OTHENPRINTB$": N = 0

":END
60 PRINTLEFT$(B$.N-l)CHR$(18)MID$
(B$.N,A)CHR$(146)RIGHT$(B$.B-N-A+
1)": N ="N:END
500 FORI=ITOB-A+l:IFMID$(B$,I.A)=
A$THENN=I:I=B-A+l:RETURN
510 NEXT:N=O:RETURN

His subroutine at line 500 performs the INSTRJNG
function, and the output at line 60 highlights the
substring within the string. Thanks to James and the
other programmers mentioned above for their work
on these prohlems.

The following people also submitted solutions to
Commodares through the June issue, many of which
are also very well done. Space simply doesn't pemiit
listing all of the fine ideas these people sent. This
list is in somewhat chronological order.
Dave Stevens (Auburn, ME)
Paul Lalli (McAlester, OK)
Trevor Sellar (Langham, Saskatchewan)
Bill Mallison (Rocky Mount, NC)
Geoff Wl1liams (Sedalia, MO)
RogerBairn(Cru~go,~)

Greg Smith (Tyndall AFB, FL)
Eric Wolff (Cinti, OH)
Richard Auchenpaugh (Powder Springs, GA)
Walter Deuchler, Jr. (Aurora, ~)
Thdd McMullen (Gaylord, MI)
John Kubiac (Sterling Hgts., MI)
Ron Lalonde (Inuvik, NWT)
Peter Zografos (Calais, ME)
Gary Forney (Oelwein, IA)
Trevor George (BrookJyn, NY)
Ralph Juliano Jr. (Inverness, FL)
Mark Ziemba (San Angelo, TX)
D. Daniel Sabin (Salem, MA)
Jack Foley (Knoxville, TN)
Paul Lalli (McAlester, OK)
David Greenlow (Satellite Beach, FL)
John F. Adams (SI. Charles, ~)
Rob Svirskas (Port Charlotte, FL)
Larry Smith (Louisville, KE)
Robert Foley (Umatilla, FL)
Philip Whitley (Greenville, SC).
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He tried using FOR-NEXT loops and GOTOs with
out much succe.'~. Realizing that computers love bi
nary, he tried the following: 

1 r) A= 1 
11 B=1+1 
12 C=1+1+1 
13 D=1+1+1+1 
(ETC.) 

This tongue-in-cheek binary solution took 521 jiffies. 
The fastest solution he could find was the somewhat 
unexpected result: 

1 r) A= 1 
11 B=2 
12 C=3 
13 D=4 
(ETC.) 

which took 121 jiffies. On my C-64, the singte line 
10 above was 2 jiffies slower than this one statement 
per line program. My times were 153 and 151 jiffies 
respectively. 

Both of our times were put to shame by the ma
chine language solution submitted by Mark Robin 
(Bloomington , MN) . His routine took only 2 jiffies 
to perform 100 iterations of assigning values to 10 
variables. That shows one of the big advantages of 
machine language routines. 

The following program from James C. Dunavant 
(Gainesville, FL) is an interesting interpretation of 
Problem #6-3: SIring Challenge. 

1 REM PROBLEM #6-3 
2 REM STRING CHALLENGE 
3 REM BY JAMES DUNAVANT 
10 INPUT"STRING TO BE SEARCHED";B 
$ 
20 PRINT:INPUT"STRING TO BE FOUND 
";A$ 
30 B=LEN(B$):A=LEN(A$):IFB<AGOTOI 
r) 

4r) GOSUB5r)r) 
50 PRINT:IFN=0THENPRINTB$": N = 0 

~---- --- --~--
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":END 
60 PRINTLEFT$(B$.N-l)CHR$(18)MID$ 
(B$.N.A)CHR$(146)RIGHT$(B$.B-N-A+ 
1)": N ="N:END 
500 FORI=ITOB-A+1:IFMID$(B$.I.A)= 
A$THENN=I:I=B-A+l:RETURN 
510 NEXT:N=0:RETURN 

His subroutine at line 500 performs the INSTRJNG 
function , and the output at line 60 highlights the 
substring within the string. Thanks to James and the 
other programmers mentioned above for their work 
on these prnhlems. 

The following people also submitted solutions to 
Commodores through the June issue, many of which 
are also very well done. Space simply doesn't permit 
listing all of the fine ideas these people sent. This 
list is in somewhat chronological order. 
Dave Stevens (Auburn, ME) 
Paul Lalli (McAlester, OK) 
Trevor Sellar (Langham, Saskatchewan) 
Bill Mallison (Rocky Mount, NC) 
Geoff Williams (Sedalia, MO) 
Roger Bairn (Chicago, IL) 
Greg Smith (Tyndall AFB, FL) 
Eric Wolff (Cinti , OH) 
Richard Auchenpaugh (Powder Springs, GAl 
Walter Deuchler, Jr. (Aurora, IL) 
Thdd McMullen (Gaylord, MI) 
John Kubiac (Sterling Hgts. , MI) 
Ron Lalonde (lnuvik , NWT) 
Peter Zografos (Calais, ME) 
Gary Forney (Oelwein , lA) 
Trevor George (Brooklyn, NY) 
Ralph Juliano Jr. (Inverness, FL) 
Mark Ziemba (San Angelo, TX) 
D. Daniel Sabin (Salem, MA) 
Jack Foley (Knoxville, TN) 
Paul Lalli (McAlester, OK) 
David Greenlow (Satellite Beach, FL) 
John F. Adams (St. Charles, IL) 
Rob Svirskas (Port Charlotte, FL) 
Larry Smith (Louisville, KE) 
Robert Foley (Umatilla, FL) 
Philip Whitley (Greenville, SC). 
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