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n the night they hand out awards for speed,
versatility, and dependability, the Commo
dore 1541 need not rent a lUX. Third party
drives like the MSD SD-2 and the Indus GT

have bested it in every category but price. If that last word
prompted you to say, "Aha! But see?", then you probably
wouldn't even consider upgrading. And why should you?
For the price you probably paid, your Commodore 1541
does a more than adequate job. And it will do an even
bener job after you soup it up with the programs in this
issue of Ahoy!

• The most important program, unfortunately, you'll
have to buy. In the conclusion to Disk Spinners, Monon
Kevelson examines three best-selling drive accelerators
Fast Load, Kwik-Load!, and 1541 Hash-and helps you
choose the package that's right for your needs. (Thm to
page 33.)

• Once you've sped up your 1541 you can speed up
your ability to access it with Dos Plus. Dennis
Muscatelli's C-64 utility puts a powerful tool kit at your
fingertips. (Thm to page 39.)

• Examining and modifying disk files is interesting
and useful. Going through standard file processing rou
tines to do so is tedious. Mark Johansen's Disk Display
and Update Utility (DSKDU to you) gives you direct ac
cess to any sector on a disk. (Thm to page 25.)

• You'll never be able to bounce bullets off your disk
drive. But Super Duper by Dave Barron (not Ahoyrs
Technical Editor, but a Mississippi-based programmer)
will at least let you copy sequential or program files, re
name files, and dupe ML programs without knowing
starting and ending addresses. (Thm to page 29.)

• If there's anything worse than a word processor that
scrolls horizontally, it's a disk directory that scrolls ver
ticalJy-namely, any C-64 disk directory that contains
25 or more entries. But Two-Column Directory by
Richard Lovett and Barry Archer will let you view 40
file names at a glance. (Thm to page 30.)

We figure that's about all the sprucing up your disk
operations can handle in one month. As for the rest of
the programs and features in this issue:

• The Commodore FOnt Editor by Adventure Interna
tional programmer Phillip Case will allow you to easily
create your own personalized characters or character sets
on the C-64. (Thm to page 82.)

• Cal Overhulser's article/program on the Harriware
Interrupt Wedge for the VIC 20 and C-64 will teach you
to set up and utilize a "wedge" into either computer's in
terrupt handler and perfonn various actions in the back
ground of your main program. (Thm to page 52.)

• Ready for fun and games? So are we! Larry Mur
dock's Tile TIme for the C-64 is similar to those sliding
number puzzles you used to buy at the dime store-but
with infinitely more possibilities and infinitely less wear
on your thumbs. (Thm to page 81.)

• Don't get the bunerflies playing Raid for the C-64,
by Larry Coats and Noel Nyman. More important: don't
let the butterflies get you! They're out to do just that as
you try to scoop up all the inhabitants of Heartland. (Thm
to page 60.)

• It's been four months since you took soldering iron
and drill in hand to accompany Tom Benford, the original
hardware hacker, on a computer-earving adventure. This
month he shows you HolV to Install a Reset Switch on
your VIC or 64, permitting you to clear screen and mem
ory without interrupting power to the rest of your compu
ter. (Tum to page 13.)

• The thought of drilling into the side of his precious
C-64 agonized Monon the K to such an extent that he
decided to contribute a companion article to Tom's, de
tailing alternate ways of installing a reset, or "warm boot,"
capacity. Monon's love for his computer is evident in the
very title of HolV Many flbys Con I Reset Thee? Let Me
Count the flbys. (Thm to page 16.)

If you don't know assembly/machine language, and if
you missed our April issue, we recommend that you bor
row a copy and read the first installment of Mark An
drews' Commodore Roors. Then read the second install
ment, found in this issue:By the Numbers. There's no
more painless introduction to assembly language pro
gramming to be found anywhere. Included this month
is a program that will easily convert numbers from deci
mal to hexadecimal to binary. (Thm to page 47.)

And while your brain is in a machine language mode,
read this month's Rupen Repon. Dale takes you on an
assortment of Assembler Escapades, showing you how
to use an assembler to create an ML program, use a dis
assembler to view that program in memory, and convert
the ML instructions into the DATA statements of a BASIC
program. (Tum to page 55.)

A passel of programs are likewise included in this
month's edition of Creating lVur lAm Games on the VIC
and 64, in which Orson Scott Card details the logistics
of Moving Through Color Memory- and manipulating
colors separately from characters in your original game
programs. (Thm to page 18.)

Do we envy you readers. As we write these words,
it'll be several weeks before we can page through a copy
of the May Ahoy! You can tear into one right now. What
are you waiting for? - David AIIikas

,
(as of Aprtl 15): 718·383·8909. (See page 77)
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n the night they hand out awards for speed, 
versatility, and dependability, the Commo
dore 1541 need not rent a tux . Third party 
drives Like the MSD SD-2 and the Indus GT 

have bested it in every category but price. If that last word 
prompted you to say, "Aha! But see?", then you probably 
wouldn't even consider upgradIDg. And why should you? 
For the price you probably paid, your Commodore 1541 
does a more than adequate job. And it will do an even 
better job after you soup it up with the programs in this 
issue of Ahoy! 

• The most imponant program, unfortunately, you'll 
have to buy. In the conclusion to Disk Spinners, Morton 
Kevelson examines three best-selling drive accelerators
Fast Load, Kwik-Load!, and 1541 Flash-and helps you 
choose the package that's right for your needs. (Thrn to 
page 33.) 

• Once you've sped up your 1541 you can speed up 
your ability to access it with Dos Plus. Dennis 
Muscatelli's C-64 utility puts a powerful toolldt at your 
fingertips. (Thrn to page 39.) 

• Exanlining and modifying disk files is interesting 
and useful. Going through standard file processing rou
tines to do so is tedious. Mark Johansen's Disk Display 
and Update Utility (DSKDU to you) gives you direct ac
cess to any sector on a disk. (Thrn to page 25.) 

• You'll never be able to bounce bullets off your disk 
drive. But Super Duper by Dave Barron (not Ahoyfs 
Technical Editor, but a Mississippi-based programmer) 
will at least let you copy sequential or program files, re
name files, and dupe ML programs without knowing 
starting and ending addresses. (Thrn to page 29.) 

• If there's anytlUng worse than a word processor that 
scrolls horizontally, it's a disk directory that scrolls ver
tically-namely, any C-64 disk directory that contains 
25 or more entries. But Two-Column Directory by 
Rjchard Lovett and Barry Archer will let you view 40 
file names at a glance. (Thrn to page 30.) 

We figure that's about all the sprucing up your disk 
operations can handle in one month. As for the rest of 
the programs and features in this issue: 

• The Commodore Font Editor by Adventure Interna
tional programmer Phillip Case will allow you to easily 
create your own personalized characters or character sets 
on the C-64. (Thrn to page 82.) 

• Cal Overhulser's arucle/program on the Hardware 
Interrupt J#idge for the VIC 20 and C-64 will teach you 
to set up and utilize a "wedge" into either computer's in
terrupt handler and perform various actions in the back
ground of your main program. (Turn to page 52.) 

• Ready for fun and games? So are we! Larry Mur
dock's Tile Time for the C-64 is similar to those sliding 
number puzzles you used to buy at the dime store- but 
with infinitely more possibilities and infinitely less wear 
on your thumbs. (Thrn to page 81.) 

• Don't get the butterflies playing Raid for the C-64, 
by Larry Coats and Noel Nyman. More imponant: don't 
let the butterflies get you! They're out to do just that as 
you try to scoop up all the inhabitants of Heartland. (Thm 
to page 60.) 

• It's been four months since you took soldering iron 
and drill in hand to accompany Tom Benford , the original 
hardware hacker, on a computer-carving adventure. This 
month he shows you How to Install a Reset Switch on 
your VIC or 64, permitting you to clear screen and mem
ory without interrupting power to the rest of your compu
ter. (Turn to page 13.) 

• The thought of drilling into the side of his precious 
C-64 agonized Morton the K to such an extent that he 
decided to contribute a companion article to Tom's, de
tailing alternate ways of installing a reset, or "warm boot; 
capacity. Morton's love for his computer is evident in the 
very title of How Many Hays Can I Reset Thee? Let Me 
COUIll the Hays. (Turn to page 16.) 

If you don't know assembly/machine language, and if 
you missed our April issue, we recommend that you bor
row a copy and read the first installment of Mark An
drews' Commodore Roots. Then read the second install
ment, found in this issue:By the Numbers. There's no 
more painless introduction to assembly language pro
gramming to be found anywhere. Included this month 
is a program that will easily convert numbers from deci
mal to hexadecimal to binary. (Thrn to page 47.) 

And while your brain is in a machine language mode, 
read this month's Rupen Repon. Dale takes you on an 
assortment of Assembler fucapades, showing you how 
to use an assembler to create an ML program, use a dis
assembler to view that program in memory, and convert 
the ML instructions into the DATA statements of a BASIC 
program. (Thrn to page 55.) 

A passel of programs are likewise included in this 
month's edition of Creating !bur lAm Games on the VIC 
and 64, in which Orson Scott Card details the logistics 
of Moving Through Color Memory- and manipulating 
colors separately from characters in your original game 
programs. (Turn to page 18.) 

Do we envy you readers. As we write these words, 
it'll be several weeks before we can page through a copy 
of the May Ahoy! You can tear into one right now. What 
are you waiting for? - David Allikas 
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AlphacolII Aero: 130 cps prillt speed, 2K data bllffer, path-seekillg logic.
READER SERVICE NO. 196

Alphacom. Ine._ 2323 South Bas
com Avenue, Campbell, CA 95008
(phone: 408-559-8000).

WHEN THE RAIN COMES...
Raill)' Day FlU, is the first in Thorn

EMrs new Computer Clubhouse se
ries. designed for children aged 5-9
with the goal of providing activities
that entertain while teaching a vari
ety of personal and social skills.

The two-disk set ($39.95) features
10 C-64 programs: Mask Maker
(choose from 36 different face pans
to create over 700 different ma ks
that can be printed and worn), Paper
Airplalle (10 designs to print, with
animated forward and backward
rolls), Pill Ihe Tail all Ihe DOl/key
(find visible and invisible donkeys
via musical clues). COllllecl-lhe-Dols
(create 40 pictures by connecting
dots freehand or on the computer),
ParlY JIII'ilatioll Maker (create your
own or pick from three predefined

ALPHACOM PRINTER
The $249.95 Alphacom Aero of

fers 130 character per second print
peed, 2K data buffer, and path-seek

ing logic. 6 X 8 characters are print
ed with true descenders in a 6 X 9
dot matrix field. The 9-wire print
head (using square needles for max
imum image quality) prints either
480 or 960 dots per line in alphanu
meric (allowing 96 ASCU charac
ters) or bit-image mode. User may
create their own character sets. and
mix type styles (double trike, en
larged. etc.) on the ame line. Mod
els for both RS232 and Centronics
interfaces are available.

Additionally, Alphacom has cut
the price of the intelligent printer car
tridge interfaces that link its Alpha
pro 101 daisy wheel printer (see Feb
ruary's SClllllebulI) to various com
puters. Price of the particular inter
face required by Commodore users
has dropped from 549.95 to $29.95.

S(:lJiil.I:I~lJii
4K RAM ROBOT • GENERAL ELECTRIC PERIPHERALS • REAL ESTATE

ADVISOR • ALPHACOM PRINTER • CARTRIDGE COPIER • BOOK
RELEASES • NEW GAMES BY ELECTRONIC ARTS, MICROPROSE,

GAMESTAR • MUSIC INSTRUCTION • BULLETIN BOARD NEWS FROM
ECHO, COMPUSERVE • UNDERWARE RIBBON • RESET BUTTON

CARTRIDGE COPIER
In an upcoming issue. Morton

Kevelson will report on various
products that let you put your C-64
program on cartridges. Among
these wiJl be the new CBUS canridge
backup system from R.J. Brachman
Associates.

The system consists of two parts:
CBUS-I, which lets you copy the
contents of any C-64 cartridge onto
diskene: and the CBUS-2 cartridge
emulator, a cartridge containing 16K
RAM which allows you to load the
prcviously copied canridge program
back into the computer and com
pletely emulate the original.

While makers of cartridge-based
software are sure to denounce CBUS
for its inevitable promotion of pira
cy, the system does in fact provide
two important advantages for law
abiding users. First, it eliminates the
need to continuously swap cartridges
to change programs. saving wear and
tear on the expansion port. Second.
it provides a valuable development
tool for those who want to create car
tridge-based software by allowing for
rapid testing and emulation of car
tridge-based programs without the
need to continuously erase and repro
gram read-only memory chips
(PROMs).

Cost ofCBUS I is $34.95, 549.95
for deluxe version with accessory
programs on disk. CBUS 2 is $84.95.
$99.95 including disk. A combina
tion package, including all programs
and hardware, is $119.95. Advanced
users should inquire about the tech
nical manual for the system.

R.J. Brachman Associates, Inc.•
P.O. Box 1077, Havertown, PA
19083 (phone: 215-622-5495; for or
ders 1-800-CBUS-C64).I
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RELEASES • NEW GAMES BY ELECTRONIC ARTS, MICROPROSE, 

GAMESTAR • MUSIC INSTRUCTION • BULLETIN BOARD NEWS FROM 
ECHO, COMPUSERVE • UNDERWARE RIBBON • RESET BUTTON 

CARTRIDGE COPIER 
In an upcoming issue, Morton 

Kevelson will report on various 
products that let you put your C-64 
programs on cartridges. Among 
these will be the new CBUS cartridge 
backup system from R.J . Brachman 
Associates. 

The system consists of two parts: 
CBUS-I, wh ich lets you copy the 
contents of any C-64 cartridge onto 
diskette; and the CBUS-2 cartridge 
emulator, a cartridge containing 16K 
RAM which allows you to load the 
previously copied cartridge program 
back into the computer and com
pletely emulate the o riginal. 

While makers of cartridge-based 
software are sure to denounce CBUS 
for its inevitable promotion of pira
cy , the system does in fact provide 
two important advantages for law
abidi ng users. First , it eliminates the 
need to continuously swap cartridges 
to change programs, saving wear and 
tear on the expansion port . Second , 
it provides a valuable development 
tool for those who want to create car
tridge-based software by allowing for 
rapid testing and emulation of car
tridge-based programs without the 
need to continuously erase and repro
gram read-only memory chips 
(PROMs). 

Cost of CBUS I is $34.95. $49.95 
for deluxe version wi th accessory 
programs on disk. CBUS 2 is $84.95. 
$99.95 including disk. A combina
tion package, including all programs 
and hardware, is $ 11 9.95. Advanced 
users should inquire about the tech
nical manual for the system. 

R.J . Brachman Associates. Inc ., 
P.O. Box 1077 , Havertown, PA 
19083 (phone: 2 15-622-5495; for or
ders 1-8oo-CBUS-C64). 
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ALPHA COM PRINTER 
The $249.95 Alphacom Aero of

fers 130 character per second print 
speed, 2K data buffer. and path-seek
ing logic. 6 X 8 characters are print
ed wi th true descenders in a 6 X 9 
dot matrix field. The 9-wire print 
head (usi ng square needles for max
imum image quality) prints either 
480 or 960 dots per line in alphanu
meric (allowing 96 ASCII charac
ters) or bit-image mode. Users may 
create their own character sets, and 
mix type styles (double strike, en
larged, etc.) on the same line. Mod
els for both RS232 and Centronics 
interfaces are available. 

Add itionally, Alphacom has cut 
the pricc of the intelligent printer car
tridge interfaces that link its Alpha
pro 10 1 daisy wheel printer (see Feb
ruary's SClluleblllt) to various com
puters . Price of the particular inter
face required by Commodore users 
has dropped from $49.95 to $29.95. 

Alphacom. Inc .. 2323 South Bas
com Avenue. Campbell , CA 95008 
(phone: 408-559-8000). 

WHEN THE RAIN COMES ... 
RaillY Day F ilII is the first in Thorn 

EM r s new Computer Clubhouse se
ries. designed for children aged 5-9 
with the goal of providing activi ties 
that entertain while teaching a vari
ety of personal and social ski lls . 

The two-<lisk set ($39.95) features 
10 C-64 programs: Mask Maker 
(choose from 36 different face parts 
to create over 700 different masks 
that can be printed and worn), Paper 
Ai/plalle (10 designs to print. with 
animated forward and backward 
ro lls), Pill 'he Tail 0 11 the DOllkey 
(find visible and invisible donkeys 
via musical clues). COllllect-the-Dots 
(create 40 pictures by connecting 
dots freehand or on the computer), 
Party Ill vitwioll Maker (create your 
own or pick from three predefined 
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Keep the tykes out of your hair.
READER SERVICE NO. 197

designs). Sliding PLI:.zles (alphabet.
number, and picture puzzles solved
by moving squares around a 4 X 4
grid). Banner Maker (print banners
up to 40 feet long). Fan/me Teller
(friendly sorcerer answers questions).
Coloring Book (color onscreen or on
a printout). and MOLise Ma~e (help
Mortimer the Mouse escape from the
labyrinth).

Thorn EM] Computer Software,
3187C Airway Avenue. Cosk1 Mesa.
CA 92626 (phone: 714-751-3778).

ED SOFfWARE CATALOG
AND NEWSLETTER

DLM's 1985 catalog features de
scriptions and sample screens of over
40 educational programs. many for
the Commodore 64.

DLM. One DLM Park, Allen. TX
75002 (phone: in TX 800-4424711:
rest of US 800-5274747).

Educational Activities has an
nounced Software Source, a quarterly
newsletter to be mailed free to all its
customers on a quarterly basis. In
cluded arc questions and answers.
software and hard, are tips. and in
formation on the company's late I

products.
Educational Activities. Inc .. P.O.

Box 392, Freeport, Y 11520

6 AROY!

(phone: in Y. ill, and AK 516
2234666: rest of US 800-645-3739).

GREEN ACRES
Designed to assist anyone thinking

of becoming one, Real Esulle ItII'es
lOr will calculate mortgage payments
for conventional. adjustable rate and
balloon payments, mortgage amorti
zation of principal and interest. de
preciation (based on the 1981 Eco
nomic Recovery Act schedule), and
projected cash now and taxable in
come. For the C-64: $35.00.

Jance Associate'. Inc., P.O. Box
234, East Texas. PA 18046 (phone:
215-398-0434).

MUSIC LESSONS
Keyboard Cra-y consists of four

games that teach children mu ic fun
damental : Melody Machine (play
mu ic while learning notes on the
staff and keyboard). Sneak-a-Peek
(match notes and note names), Copy
Cal (reproduce notes and songs), and
Mouse Ma~e (move the rodent
through obslacles by playing the
proper nolc). Included is a coloring
book that works in conjunction with
the programs. For the 64: $24.95.

Wavefonn Corporation, 1912 B0
nita Way. Berkeley. CA 94704
(phone: 415-841-9866).

PRINTOUT
The lateM book releases of inter

est to Commodore users:
Commodore 64 Basics: A Self

Teaching Guide ($15.95) offers a
comprehensive course in writing and
programming in BASIC. while Pro
gramming Tips for the Commodore
64 ($14.95) leaches the more sophis
ticated kills needed to creale graph
ic . animation. music. and sound ef
fecls. John Wiky & Sons. Inc .. 605
Third Avenue. New York, NY
10158 (phone: 212-850-6000).

Home Applications and Games for
the Commodore 64 features 31 pro
grams ranging from home linance to
Beowulf \'s. Grendel. $14.50 from
Little, Brown and Company. 34 Bea
con St.. Boston. MA 02106 (phone:
617-227-0730).

Keyboard Challenge lI'ilh COl/uno
dore 64 ($12.95) combines literacy

NEWS
COMMODORE 64

BASICS
=~r-- ASflf·lEACHINO GUIDf

ANN HARRIS

BASIC programming self-taught.
READER SERVICE NO. 198

training with specilic ubjects in 29
game like Geography ItII'aders.
Frac/ion Reaction, and Vocabulary
War. Assembly ulIIguage Program
ming with Ihe Commodore 64
( 14.95) teaches wriling. debugging.
and execuling assembly language
programs. Comll/(){Iore 64 BASICfor
Kids ($15.95) provides over 200 ex
ercise for elementary to junior high
school studenls. All from Brady
Communications Co., Inc.. Bowie.
MD 20715 (phone: 301-262-63(0).

Bowker's 1985 Complete Source
book (!{ Pet:wnal COli/pUling lists
more than 750 personal computers,
2500 peripherals. 1800 user groups.
545 magazines, 6300 books, and
3300 review. $19.95 from R.R.
Bo\\ ker Company. 205 EaSI 42nd
SI.. ew York. NY 100J7 (phone:
212-916-1600).

TELECOM NEWS
The Sixth Sense terminal program

frolll Microtechnic Solutions can
make decisions and perform actions
based on user-programmed pamm
eters (such as time of day and cxter
nal event ). allowing it to do your
telccommunicating while you're out.
Other features are a 700 line vinual
screen with bidirectional scrolling.
standard screen for use with built-in
editor, split-scrcen line input, and si-
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Keep the tykes out of your hair. 
READER SERVICE NO. 197 

designs). Sliding PII:;:.les (alphabel. 
number, and picture puzzles solved 
by moving squares around a 4 X 4 
grid). Banller Maker (print banner; 
up to 40 feet long). Fortllne Teller 
(friendly sorcerer answers questions) . 
Coloring Book (color onscreen or on 
a printout). and Mouse Ma~e (help 
Monimer the Mouse escape from the 
labyrinth) . 

Thorn EM I Computer Software. 
3187C Airway Avenue. Costa Mesa, 
CA 92626 (phone: 714-751-3778). 

ED SOFTWARE CATALOG 
AND NEWSLETTER 

DLM's 1985 catalog features de
scriptions and sample screens of over 
40 educational programs, many for 
the Commodore 64. 

DLM , One DLM Park, Allen. TX 
75002 (phone: in TX 800-442-47 11 ; 
rest of US 800-527-4747). 

Educational Activities has an
nounced Software Source, a quanerly 
newsletter to be mailed free to all its 
customers on a quanerly basis. In
cluded are questions and answers, 
software and hardware tips. and in
formation on the company's latest 
products. 

Educational Activities. Inc .. P.O. 
Box 392, Freepon, NY 11520 
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(phone: in NY. HI, and AK 516-
223-4666; rest of US 800-645-3739) . 

GREEN ACRES 
Designed to assist anyone thinking 

of becoming one, Real Estate bn'es
lOr will calculate mongage payments 
for conventional, adjustable rate and 
balloon payment , mongage amoni
zation of principal and interest. de
preciation (based on the 198 1 Eco
nomic Recovery Act schedule), and 
projected cash now and taxable in
come. For the C-64; $35.00. 

l ance Associates. Inc .. P.O. Box 
234, East Texas. PA 18046 (phone: 
2 15-398-0434). 

MUSIC LESSONS 
Keyboard Crazy consists of four 

games that teach children music fun
damentals: Melody Machine (play 
music while learning notes on the 
staff and keyboard), Sneak-a-Peek 
(match notes and note names). Cop), 
Cat (reproduce notes and songs), and 
Mouse M{I~e (move the rodent 
through obstacles by playing the 
proper note). Included i. a coloring 
book that works in conj unction with 
the programs. For the 64; $24.95. 

Waveform Corporation, 19 12 Bo
nita Way, Berkeley, CA 94704 
(phone: 4 15-84 1-9866) . 

PRINTOUT 
The latest book relea;es of inter

est to Commodore users : 
Commodore 64 Basics: A Self

Teaching Guide ($15.95) offers a 
comprehensive eourse in wri ting and 
programming in BASIC. while Pro
grammillg Tips for the Commodore 
64 ($ 14.95) teaches the more sophis
ticated skills needed to create graph
ics, animation. music , and sound ef
fects. John Wiky & Sons. Inc .. 605 
Third Avenue, New York, NY 
10158 (phone; 2 12-850-6000). 

Home Applications and Gamesfor 
the Commodore 64 features 3 I pro
grams ranging from home finance to 
Beowulf !'S. Grelldel. $ 14.50 from 
lillie, Brown and Company, 34 Bea
con St .. Boston. MA 02106 (phone: 
617-227-0730). 

Keyboard Challenge with Commo
dore 64 ($ 12.95) combines literacy 

NEWS 
COMMODORE 64 

BASICS 
A SElf-TEACHING GUIDE 

o 

ANN HARRIS 

BASIC programming self-taught. 
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training with speci lic subjects in 29 
games like Geography Invaders. 
Fraction Reactioll , and Vocabul{//)' 
War. Assembly Lallguage Program
ming with the Commodore 64 
($ 14.95) tcaches writing. debugging. 
and executing assembly language 
programs. COtlllll(xlore 64 BASIC for 
Kids ($ 15 .95) provides over 200 ex
ercises for elementary to junior high 
school students. All from Brady 
Communications Co., Inc .. Bowie . 
MD 207 15 (phone: 30 1-262-6300). 

Bowker:, 1985 Complete Source
book of Persollal Complllillg lists 
more than 750 personal compulers. 
2500 peripherals_ 1800 user groups. 
545 magazi nes, 6300 books_ and 
3300 reviews. $ 19.95 from R.R. 
Bowker Company _ 205 East 42nd 
St .. New York. NY 10017 (phone: 
2 12-9 16-1600). 

TELECOM NEWS 
The Sinh Sellse terminal program 

from Microtechnic Solutions can 
make decisions and perform actions 
based on user-programmed param
eters (such as time of day and exter
nal events). allowi ng it to do your 
telecommunicating while you're out. 
Other features are a 700 line vinual 
screen with bidirectional scrolling. 
standard creen for use with built-in 
ed itor, split-screen line input. and si-



See your dealer • •• 
or lor "'<eel """'" enclose $1995 plus $2.00 lor __ .... specify UPS 
or first dus mall dekYIfy . American Express, o.ners Oub, Mas1erCItd, and 
ViSa accepled 

Order Line: 800/637-4983 
Reader Service No. 180 

®(!J][2)LDGIC 
Corporation 
713 Edgebrook Drive 
Champaign IL 61820 
(217) 359-8482 Tel •• : 206995 
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Wafer Drive. 
ANew Technology 

Reader ServIce No. 213 

F10ppydisk 
performance for 
your Commodore 
at audio 
cassette prices. 
Entrepo's QUICK DATA 
DRIVE~ brings high speed 
mass storage to the Commo
dore "64 ,. and VIC 20. " De
signed as a replacement for 
data cassettes, the QUICK 
DATA DRIVE plugs into exist
ing cassette ports. You can 
now load a 24K program in 
about 20 seconds instead of 
8 minutes for audio cas
settes and I minute for the 
Commodore Disk Drive. 

• Suggested retail price 
under $85 

• 20 times faster than audio 
cassette 

• Fully automatic opera
tion-needs no rewinding 

• Highly reliable 
• Can be used with a second 

drive or an audio cassette 
• Comes with file manage

ment system and utility 
program 

• Top selling software avail
able on Microwafer" 
media 

.t:nln=po 
ENTREPO, INC, 
1294 Lawrence Station Road 
Sunnyvale, CaJUornla 94089 
(408) 734·3133 
Telex 176337 

Mlerowa(er'''' I •• trademark of Entre.po,lnc. 
Commodore'i4 ,,, and VIC 20 , .. are trademarks 
of Commodore InlernaUollal, Inc.. 
C 1984 ENTREPO, INC, 
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NEW GAME RELEASES
Despite the winy title variation.

Electronic Am' Racillg DestructiOIl
Set is one of the two latest entries in

other third party manufacturers put
together, they have the wherewithal
to drive prices down below other
companies' profit margins. The pric
es of the releases described here may
not appear trendsct1ing-but wait un
til the other giams of the home elec
tronics field follow GE's lead into the
Commodore market. Small, indepen
dent manufacturers of quality peri
pherals will continue to cll to the
quality conscious: the me-too manu
facturers will ccase to be.

The model 3-8200 modem, oper
ating at 300 baud. includes both an
acou tic coupler for hard-wired
phones and a direct mode for use
with modular jacks. Other features
include aUlomatically switchable an
wer/originate modes and bat1ery op

eration. Price: $119.95.
The TXP-lOOO printer operates at

25 or 50 characters per second. with
full graphics capability and variable
width print modes. The $299.95 unit
hooks up to the C-64 via an 89.95
interface.

Why no Commodore-c mpatible
disk drive? GE is waiting to perfect
[he one they're currently working on
-which will read data files from all
home computers.

General Electric Company. Elec
tronics Park. Syracuse. Y 13221
(phone: 315-456-2446).

Marina del Rey, CA 90292 (phone:
213-823-8415).

GE 3-8200 modem is acollstic/modular.
READER SERVICE NO. 200

BEITER CONNECT/ON
The price of The Connection in

terface from Tymae (see Primer 111
telfaeillg. March '85 Ahoy.') has been
lowered from $1 19.95 to $99.95. It's
also been enhanced to conligure to
mOst parallel printers via software.
and to include a programmable char
acter set which can be downloaded
to create variou. type styles, as well
as a universal screen dump for black
and white and popular color printers.

Tymac Controls Corporation. 127
Main Street. Franklin. NJ 07416
(phone: 20 1-827-4050).

GE PERIPHERALS
General Electric's announcement

that they will produce periphemJs for
specific home computer systems (in
cluding Commodore) puts the com
petition among third parry manufac
turers in a new light. Because GE i
the first entrant in the Commodore
market capable of swallowing all the

multaneous downloading to screen.
printer, and disk at 1200 baud. On
disk for the 64; $89.95 (20% dis
count for registered owners of Smal1
64 Termillal).

Microtechnic Solutions. Inc.. P.O.
Box 2940. New Haven. CT 06515
(phone: 203-389-8383).

The Instant Yellow Pages offers
online business information from a
database of 6 million listings. Charge
is $1.00 per minute and 10e per rec
ord printed. plus $15 per month sub
scription fee.

Instant Yellow Page Service.
American Business Lists. Inc. 5639
South 86th Circle. P.O. Box 27347.
Omaha. E 68127 (phone: 402~

331-7169).
Petscan. a free 24-hour database.

provides information on feeding.
housing. and health care of animals
from pooches to parakeets. Phone
number is 303-223-1297.

The Advocate. P.O. Box 8896, Ft.
Collins, CO 80525.

CompuServe has replaced their
Email service with EasyPlex, offer
ing a 50-name address book for each
user. menu. prompt, and command
modes, and automatic line
numbering.

Additionally. CompuServe has
made the Academ ic American Ency
clopedia available at a subscription
rate 01'$49.95 per year for unlimited
searches (in addition to the normal
conncci charges).

Finally. Compuserve has an
nounced that beginning in May they
will sponsor The Online Computer
Connection. a five-minute radio pro
gram reaching 100 cross-country
markets and allowing Ii teners 10 in
teract with the program via their
computers during regular connect
times at no additional charge.

CompuServe. 5000 Arlington
Centre Blvd .. P.O. Box 20212. Co
lumbus. OH 43220 (phone: 614
457-8600).

ECHO Systems ha announced
Echo Canada. a Toronto-based
branch that will spare Canadian u 
ers the cost of calling the US. A spe
cial rate is being offered to the first
1000 subscribers.

ECHO Systcms. 4739 Alia Road.

multaneous downloading to screen. 
printer , and disk at 1200 baud. On 
disk for the 64: $89.95 (20 % dis
count for registered owners of Smarr 
64 Termilla/). 

Microtechnic Solutions. lnc .. P.O. 
Box 2940, ew Haven, CT 065 15 
(phone: 203-389-8383). 

The Instant Yellow Pages offers 
online business information from a 
database of 6 million listings. Charge 
is $ 1 .00 per minute and 10c per rec
ord printed, plus $ 15 per month sub
scription fee . 

Instant Yellow Page Service . 
American Business Lists, Inc. 5639 
South 86th Circle. P.O. Box 27347. 
Omaha . NE 68127 (phone: 402~ 

331 -7 169). 
Petscan, a free 24-hour database. 

provides information on feeding , 
housi ng, and health care of animals 
from pooches to parakeets . Phone 
number is 303-223- 1297. 

The Advocate. P.O. Box 8896. Ft. 
Collins, CO 80525 . 

CompuServe has replaced their 
Emai l service with EasyPlex. offer
ing a 50-name add ress book for each 
user. menu. prompt . and command 
modes. and automatic line 
numbering. 

Additionally. CompuServe has 
made the Academic American Ency
clopedia available at a subscription 
rate of $49.95 per year for unlimited 
searches (in addition to the normal 
connect charges). 

Finally . Compuserve has an
nounced that beginning in May they 
will sponsor The Online Computer 
Connection. a five-minute radio pro
gram reaching 100 cross-cou ntry 
markets and allowing listeners to in
teract wi th the program via their 
computers during regular connect 
times at no additional charge. 

CompuServe, 5000 Arlington 
Centre Bl vd .. P .O. Box 20212. Co
lumbus. OH 43220 (phone: 614-
457-8600) . 

ECHO Systems has announced 
Echo Canada. a Toronto-based 
branch that wi ll spare Canadian us
ers the cost of calling the US. A spe
cial rate is being offered to the first 
1000 subscribers. 

ECHO Systems, 4739 Alia Road , 
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Marina del Rey, CA 90292 (phone: 
2 13-823-84 15). 

BEITER CONNECTION 
The price of The Connection in

terface from Tymac (sec Primer 111-
lelfacillg. March '85 Alw)'.0 has been 
lowered from $ 11 9.95 to $99.95. It's 
also been enhanced to configure to 
most parallel printers via software . 
and to include a programmable char
acter set which can be downloaded 
to create various type styles. as well 
as a universal screen dump for black 
and white and popular color printers. 

Tymac Controls Corporation. 127 
Mai n Street. Franklin. NJ 07416 
(phone: 20 1-827-4050). 

GE PERIPHERALS 
General Electric's announcement 

that they will produce peripherals for 
specific home computer ystems (i n
cluding Commodore) puts the com
petition among third party manufac
turers in a new light. Because GE is 
the first entrant in the Commodore 
market capable of swallowing all the 

GE 3-8200 IIlIxlem is IIcollstic/modular. 
RI:."ADER SERVICE NO. 200 

other third party manu factu rers put 
together, they have the wherewithal 
to drive prices down below other 
companies' profit margins . The pric
es of the release described here may 
not appear trendsetting - but wait un
til the other giants of the home elec
tronics field follow GE's lead into the 
Commodore market. Small , indepen
dent manu facturers of quality peri
pherals will continue to sell to the 
quality conscious: the me-too manu
facturers will cease to be. 

The model 3-8200 modem. oper
ating at 300 baud. includes both an 
acoustic coupler for hard-wi red 
phones and a direct mode for use 
with modular jacks. Other features 
include automatically switchable an
swer/originate modes and banery op
eration. Price: $119.95. 

The TXP-I 000 printer operates at 
25 or 50 characters per second. with 
fu ll graphics capabi lity and variable 
width print modes . The $299.95 unit 
hooks up to the C-64 via an $89.95 
interface. 

Why no Commodore-compatible 
disk drive? GE is waiting to perfect 
the one they're currently working on 
- which will read data files from all 
home computers . 

General Electric Company. Elec
tronics Park. Syracuse . Y 13221 
(phone: 3 15-456-2446). 

NEW GAME RELEASES 
Despite the witty title variat ion . 

Electronic Arts' Racing Deslruc/ion 
Sel is one of the two latest entries in 

AHOY! 9 
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NEWS
your treasure and drag your appren
tices off to Lizard Lair. On disk or
casselle for the 64. on eartridge or
cas ette for the VIC.

Flyer Fox utilizes 3D graphics and
software-generated speech to put you
in the cockpit of a jCt tighter. defend
ing commercial airliners from mur
derou Migs. On disk or cassette for
the C-64.

Tymac Control Corporation.
Franklin. J 07416 (phone: 201
827-4050).

4K RAM ROBOT
Sure to be a riot at the school ci

ence fair. The Mcmocon Crawler is
a 5 'h" diameter robot that can be
maneuvered with a seven-function
controller or a C-64 (via a special in
terface). The 4K RAM automaton
can go forward. right. or left, pause,
sound a buzzer. light an LED. or re
peat a program continuou Iy. Robot
and controller is $74.95: C-64 inter
face (a sembly required) is $39.95.

OWl Inc., 1160 Mahalo Place.
Compton. CA 90220 (phone: 213
638-4732).

1'-64
A column as den ely packcd with

hard new as SCl/utelJl/ll needs some
diversion. ft' provided this month by
Diversion' Inc.. makers of the Un
derw"re Ribbon. which allows you

faM---JI

DISKETIE

Two pril//ed eircl/it boards COl/tail/ all electrol/ics of Memocol/ Crawler.
READER SERVICE NO. 206

splilting the screen. The comperition
takes place on 10 famous raceways.
For the 64 and 128: $29.95.

Gamestar. Inc .. 1302 State Street,
Santa Barbara, CA 93101 (phone:
805-963-3487).

The winning entry in Progressive
Peripherals' contest challenging us
ers to build levels from the Wizard
construction set for a second game,
the Wi~ard £rpal/siol1 Se/ is a more
demanding ver ion than the original
(required in order to play the £rpal1
siol1 Set). For the C-64: $29.95.

Progressive Peripherals & Soft
ware, 2186 South Holly, Suite #2,
Denver, CO 80222 (phone: 303
759-5713).

Ousted air traffic controllers can
wax nostalgic playing Kel1l/edy Ap
proach, simulating the control lOw
er situation at various American air
ports. Up to twenty aircrafl can be
radioing you at one time (utilizing
speech synthesis): you must guide
them all to a safe landing. For the
C-64; $34.95.

MicroProse Soflwarc, 120 Lake
front Drive. Hunt Valley, MD 21030
(phone: 301-667-1151).

Two games previou Iy announced
by Tymac. now available for the first
time, at $39.95 each:

As Gal/dalf the Sorcerer. you use
power boilS to defend your ca tie
from the lizardmen who seck to steal

Kennedy Approach: nile the skies.
READER SERVICE NO. 205

its Construction Set line. enabling the
user to customize and combinc a host
of supplicd elements into an original
program. Provided are some of the
world's mo t famous tracks (Monaco,
Indianapolis. etc.), nine types of ve
hicles ranging from Lunar Excursion
Module to stock cars. four differ
ent backgrounds. and variable sound
effects.

The track can be changed segment
by segment, with three widths. sev
en elevations. and three surface op
tions (ice, dirt, and paving) available.
Players can lay land mines and oil
slicks in one another's path, or even
alter gravity. Vehicles can be
changed with regard to speed. tire
type, amount of armor, and design.
An isolated camera display with split
creen scrolling enables each player

to view his car and its position on the
track no malter where his opponent is.

Mail Order MOl/sters leiS players
design their own beasties from a cat
alog of 12 body types. 20 enhance
ments (fang, tentacles, etc.). 15
weapons, and 6 defenses. Completed
monsters can be sent to demolish one
another in three different battle sce
nario on three skill levels. You can
save your most revolting creations to
disk for future customization and
gameplay.

Both for the C-64; $35.00 each.
Electronic Arts, 2755 Campus

Drive. San Mateo, CA 94403
(phone: 415-571-7171).

By putting the entire track on
screen, Gamestar' aI/-Track Rncil/g
eliminates the need to pause or re
start when one player gets too far
ahead of the other (a in scrolling
race games) or sacrifice drama by

10 AHOY!

Kennedy Approach: rule the sides. 
READER SERVICE NO. 205 

its Construction Set line, enabling the 
user to customize and combine a host 
of supplied elements into an original 
program. Provided arc some of the 
world's most famous tracks (Monaco, 
Indianapolis, etc.). nine types of ve
hicles ranging from Lunar Excursion 
Modules to stock cars. four differ
ent backgrounds, and variable sound 
effects. 

Thc track can be changed segment 
by segment . with three widths, sev
en elevations. and three surface op
tion (icc. din, and paving) available. 
Players can lay land mines and oi l 
slicks in one another's path , or even 
alter gravity. Vehicles can be 
changed with regard to speed, tire 
type, amount of armor, and design. 
An isolated camera display with split
creen scrolling enables each player 

to view his car and its position on the 
track no matter where hi opponent is. 

Mail Order MOllsters lets players 
design their own beasties from a cat
alog of 12 body types. 20 enhance
ments (fang, tentacles, etc.), 15 
weapons, and 6 defenses. Completed 
monsters can be sent to demolish one 
another in three different battle sce
narios on three skill levels . You can 
save your most revolting creations to 
disk for future customization and 
gameplay. 

Both for the C-64; $35.00 each. 
Electronic Ans, 2755 Campus 

Drive. San Mateo , CA 94403 
(phone: 415-571-7171). 

By putting the entire track on
screen. Gamestar's Oil-Track Racillg 
eliminates the need to pause or re
stan when one player gets too far 
ahead of the other (as in scrolling 
race games) or sacrifice drama by 

10 AHOY! 

splitting the screen. The competition 
takes place on 10 famous raceways. 
For the 64 and 128; $29.95. 

Gamestar, Inc .. 1302 State Street , 
Santa Barbara, CA 93101 (phone: 
805-963-3487) . 

The winning entry in Progressive 
Peripherals' contest cha llenging us
ers to build levels from the Wi:ard 
construction set for a second game, 
the Wi:ard Expallsioll Set is a more 
demanding version than the original 
(required in order to play the £\]1011-

sioll Set) . For the C-64: $29.95. 
Progressive Peripherals & Soft

ware, 2186 South Holly , Suite #2. 
Denver, CO 80222 (phone: 303-
759-5713). 

Ousted air traftic controllers can 
wax nostalgic playing Kelllledy Ap
proach, simulating the control tow
er situation at various American air
ports. Up to twenty aircraft can be 
radioing you at one time (utilizing 
speech synthesis): you must guide 
them all to a safe landing. For the 
C-64; $34.95. 

M icroProse Software. 120 Lake
front Drive. Hunt Valley. MD 21030 
(phone: 301-667-1151). 

Two games previously announced 
by Tymac. now available for the first 
time, at $39.95 each: 

As Galldalf the Sorcerer. you usc 
power bolts to defend your castle 
from the lizardmen who seek to steal 
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your treasure and drag your appren
tices off to Lizard Lair. On disk or 
cassette for the 64. on cartridge or 
cassette for the VIC, 

Flyer Fox utilizes 3D graphics and 
software-generated speech to put you 
in the cockpit of a jet fighter , defend
ing commercial airliners from mur
derous Migs. On disk or cassette for 
the C-64. 

Tymac Controls Corporation. 
Franklin. NJ 07416 (phone: 201-
827-4050). 

4K RAM ROBOT 
Sure to be a riot at the school sci

ence fair. The Memocon Crawler is 
a 5 '12" diameter robot that can be 
maneuvered with a seven-function 
controller or a C-64 (via a special in
terface). The 4K RAM automaton 
can go forward. right. or left. pause. 
sound a buzzer, light an LED, or re
peat a program continuously. Robot 
and controller is $74.95: C-64 inter
face (assembly required) is $39.95. 

OWl Inc .. 1160 Mahalo Place. 
Compton, CA 90220 (phone: 213-
638-4732). 

7~64 

A column a; densely packed with 
hard news as SCllftlebutt needs some 
diversion . It's provided this month by 
Diversions Inc . . maker of the Un
derware Ribbon. which allows you 

Two prillted eircliit boards cOlltaill all electrollics oj Memocoll Crawler. 
READER SERVICE NO. 206 

10 6 
Assel 
ISBN 

-
) 



-
• •
I I :::.
I ...-'"

I
::......

•
I •

I •I

re

For postage and handling Include $4.00
(S8.00 foreign) per order. Money order and
checks In U.S. doltars only. Mastercard.
VISA and Amencan Express accepted.
MiChigan residents ~ VISI!'-

Incl 4% sales lax. IiiiiO.:iI J.----J

FREE PEEKS & POKES WALL
POSTER INCLUDED WITH
EVERY SOFTWARE PURCHASE

XREF·64 . indispensible tool for BASIC pro
grammer cross·references all reterences to variable
and line numbers.
ISBNN 0·916439·27·5 517.95

OTHER TITLES ALSO AVAIL·
ABLE· WRITE OR CALL FOR A
FREE COMPLETE CATALOG
Call today for the name and address of
your nearest local dealer.

PHONE: (616) 241·5510

FORTH·64 . loaded with hires graphics. com·
plete synthesizer control. full screen editor. pro·
gramming lools. assembler.
ISBN 0·916439·32·1 S39.95

ADA TRAINING COURSE· teaches
you Ihe language 01 Ihe fUlUre Comprehensive
subset of the language. editor. syntax
checker/compiler. assembler. disassembler. 120+
page gUide.
ISBNN 0·916439·15·1 559.95

C LANGUAGE COMPILER· a lull C
language compiler Conforms to the Kernighan &
Ritchie standard. bUI Without bitlields. Package m·
cludes editor. compiler and hnker
ISBNN 0·916439·2B·3 579.95

ASSEMBLER MONITOR·64· a
macro assembler and extended monitor package
Assembler supports floating point constants.
Monitor supports bank switching. QUick trace. single
step. more.
ISBNN 0·916439·11·9 539.95

Re.der SeNice No. 214

P.O. Box 7211 Grand Rapids. MI 49510· Telex 709·101 - Phone 616/241·5510

Abacus - Sof

VIDEO BASIC·64 . ADD 50+ graphic and
sound commands to your programs with this super
development package You can distribute Iree RUN·
TIME version without paying royalties I
ISBNN 0·916439·26·7 559.95

BASIC COMPILER 64· compiles the
complete BASIC language Into either last 6510
machine language and/or compact speedcode. Gel
your programs into high gear and prOleCllhem by
compiling.
ISBNN 0·916439·17·B 539.95

MASTER·64 . profeSSional development
package lor serious apphcallons. Indexed lile
system. full screen management. programmers
ald. BASIC extensions. 100 commands
ISBNN 0·916439·21·6 539.95

PASCAL·64· lull Pascal with extenSions lor
graphics. sprites. lile management. more. Compiles
to 6510 machine code and can link 10
Assembler/Monitor roulines
ISBNN 0·916439·10·0 539.95

• 
I 

VIDEO BASIC·64 • ADD 50+ graphic and 
sound commands to your programs with this super 
development package You can distribute Iree RUN· 
TIME version without paying royalties I 
ISBNf 0·916439·26·7 559.95 

BASIC COMPILER 64· compiles the 
complete BASIC language Into either last 65tO 
machine language and/or compact speedcode . Get 
your programs into high gear and protect them by 
compiling . 
ISBNf 0·916439·17·8 539.95 

MASTER·64 • prolessional development 
package lor serious applications. Indexed lile 
system. lull screen managemenl. programmer's 
ald . BASIC extensions. tOO commands 
ISBNf 0·916439·21·6 539.95 

PASCAL·64 • lull Pascal with extenSions lor 
graphics. sprites. lile management. more. Compiles 
to 65tO machine code and can link to 
Assembler/Monitor routines 
ISBNf 0·916439·1 0·0 539.95 
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ADA TRAINING COURSE · teaches 
you the language 01 the luture Comprehensive 
subset 01 the language . editor . syntax 
checker/compiler . assembler. disassembler . t 20+ 
page gUide. 
ISBNf 0·916439·15·1 559.95 

FORTH·64 • loaded with hires graphics. com· 
plete synthesizer control . full screen editor. pro· 
gramming tools. assembler. 
ISBN 0·916439·32·1 S39.95 

C LANGUAGE COMPILER · a lull C 
language compiler. Conlorms to the Kernighan & 
Ritchie Slandard . but without bit lields. Package in· 
cludes editor. compiler and hnker 
IS BNf 0·916439·28·3 579.95 

ASSEMBLER MONITOR·64· a 
macro assembler and extended monitor package 
Assembler suppons floating pOint constants . 
Monrtor suppons bank sWitching. QUick trace . single 
step . more. 
tSBNf 0·916439·11 ·9 539.95 
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XREF·64 • indispensible tool lor BASIC pro· 
grammer cross·relerences all relerences to variable 
and line numbers. 
ISBNf 0·916439·27·5 517.95 

OTHER TITLES ALSO AVAIL· 
ABLE· WRITE OR CALL FOR A 
FREE COMPLETE CATALOG 
Call today lor the name and address of 
your nearest local dealer . 

PHONE: (616) 241 ·5510 
For postage and handling Include $4.00 
($8.00 lorelgn) per order. Money order and 
checks in U.S. dollars only . Mastercard. 
VISA and American Express accepted. 
Michigan reSidents _~ ___ F VISII:-I 
Incl 4% sales tax . 1iiii .J 

FREE PEEKS & POKES WALL 
POSTER INCLUDED WITH 
EVERY SOFTWARE PURCHASE 

re 
P.O. Box 7211 Grand Rap ids. MI 49510 · Telex 709·101 . Phone 616/241 ·5510 

Reader Service No. 214 
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NEWS
facing persecution for telephone
fraud over the appearance of an
AT&T credit card number on his
BBS: the city attorney's office has
dropped the case due to lack of suf
ficient evidence to prove that Mr.
Tcimpidis knew the number had
been posted.

It was stressed that the decision to
drop the case did not reflect any un
willingness to prosecute future
SYSOPs whose boards post illegal
messages.

RESET SWITCH
If you don't care to try any of the

methods suggested in this issue by
Tom Benford and Morton Kevelson
to Il/slolI a Reset Switch 01/ YOllr VIC
or 64 (see page 13), you can take
the easy way out and purchase
Master Software's new Reset
Master.

The switch, which plugs into any
serial port on your system, will reset
your C-64 or VIC 20 without shut
ting off the power. and restore con-

COil/iI/Lied 011 page 83

Reset Master: a cinch to iI/stall.
READER SERVICE NO. 232

tronic Arts game, which the MSD
does not.

An additional $29 will buy a
fa t-Ioading cartridge with copy
routines. BASIC 4.0, and a DOS
wedge.

World Disk Drive, 23501 Ridge
Route Drive, Bldg. D, Laguna
Hills, CA 92653 (phone:
714-855-1761).

OFF THE HOOK
A postscript to last month's Ship

10 Shore, wherein Cheryl Peterson
reported on the plight ofTom Tcim
pidis, Los Angeles-based SYSOP

Sold separately the VIController, ~~:~~'~P~.~.!,!!!III!
COMsense and COMciock ""'::.:::._........~."-
sell for $69.95 each and
the Super Schedule Plus software sells for $19.95. All lour products are available together in our HOME CONTROL

.PACKAGE for only $199.95.

Call 215-861.Q850 to order direct or contact your local dealer.

to produce T-shirt iron-ons on plain
computer paper. Software to draw
and print the screen image is not in
cluded. Available for the Epson,
Okidata, and Gemini dot matrix
printers, each $19.95 ribbon will
yield a minimum of 20 transfers. If
you'd like to produce full color iron
ons, a set of five ColorPens for fiJl
ing in the iron-on images is also
available for $19.95.

Diversions lnc., 1550 Winding
Way, Belmont, CA 94002 (phone:
415-591-0660).

DO-ALL DISK DRIVE
A $399 dual disk drive soon to be

released by World Disk Drive will
include an IEEE bus, serial and par
allel printer interface ports. and a
disk with printer dumps that can re
produce all Commodore characters.

Unlike the MSD SD-2, whose se
cond drive exists primarily for mak
ing backups. these twin drives will

.be independent of each other and
able to be addressed separately. The
World drive will also boot all Elec-

Genesis Computer Corp. • P.O. Box 152 • Hellertown, PA 18055
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to produce T -shin iron-ons on plain 
computer paper. Software to draw 
and print the screen image is not in
cluded. Available for the Epson, 
Okidata , and Gemini dot matrix 
printers , each $19.95 ribbon will 
yield a minimum of 20 transfers. If 
you'd like to produce full color iron
on , a set of five Color Pens for fill
ing in the iron-on images is also 
available for $19.95. 

Diversions Inc., 1550 Winding 
Way, Belmont , CA 94002 (phone: 
415-591-0660). 

DO-ALL DISK DRIVE 
A $399 dual disk drive soon to be 

released by World Disk Drive will 
include an IEEE bus , serial and par
allel printer interface pons , and a 
disk with printer dumps that can re
produce all Commodore characters . 

Unlike the MSD SD-2, whose se
cond drive exists primarily for mak
ing backups, these twin drives will 

. be independent of each other and 
able to be addressed separately. The 
World drive wi ll also boot all Elec-

Resel Masler: a cillch 10 illslall. 
READER SERVICE NO. 232 

tronic Ans games, which the MSD 
does not. 

An additional $29 will buy a 
fast-loading cartridge with copy 
routines , BASIC 4.0, and a DOS 
wedge. 

World Disk Drive, 23501 Ridge 
Route Drive, Bldg. D, Laguna 
Hills , CA 92653 (phone: 
714-855-1761). 

OFF THE HOOK 
A postscript to last month's Ship 

to Shore, wherein Cheryl Peterson 
reponed on the plight of Tom Tcim
pidis , Los Angeles-based SYSOP 

Sold separately the VIController, 'i~=;~~~~~~~ 
COMsense and COM clock 
sell for $69 .95 each and 

NEWS 
facing persecution for telephone 
fraud over the appearance of an 
AT&T credit card number on his 
BBS: the city attorney's office has 
dropped the case due to lack of suf
ficient evidence to prove that M r. 
Tcimpidis knew the number had 
been posted. 

It was stressed that the decision to 
drop the case did not reflect any un
willingness to prosecute fULUre 
SYSOPs whose boards post illegal 
messages. 

RESET SWITCH 
If you don't care to try any of the 

methods suggested in this issue by 
Tom Benford and Morton Kevelson 
to Illstall a Reset SlVitch on your VIC 
or 64 (see page 13), you can take 
the easy way out and purchase 
Master Software's new Reset 
Master. 

The switch, which plugs into any 
serial port on your system, will reset 
your C-64 or VIC 20 without shut
ting off the power. and restore con-

COlllillued Oil page 83 

the Super Schedule Plus software sells for $19 .95. All lour products are available together in our HOME CONTROL 
.PACKAGE for only $199.95. 

Call 215-861-0850 to order direct or contact your local dealer. 

Genesis Computer Corp. • P.O. Box 152 • Hellertown, PA 18055 
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Figure 3

Figure ~
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By Tom Benford
Photos by Uz Benford

Figure 4
1. Tools and parts needed. ,. Removing 3
cau screws. 3. Disconnected wire hames·
stS (keyboard and LED). 4. Lifting copper
foil lape from shield.

Parts List (Figure I):
I package (5) Miniature Push But

ton Switches - Momentary SPST
Contacts, Normally Open (Radio
Shack #275,1547)-$2.49

Approximately 3 feet light single
conductor wire (3D-gauge AWG
wire-wrap wire is ideal)-$.50

While this is a perfectly safe and
simple modification, it will void your
warranty, if still in effect. Also note
that neither I nor Ahoy! can assume
any responsibility for damage to your
computer by performing this modi
fication on it. Ifyou have any reser
vations about your soldering sapi
ence, it may be a good idea for you
to give this article and your compu
ter to a friend or technician who can
complete the project for you.

Construction is fairly simple, with
only a basic knowledge of soldering
techniques required. The bill of ma
terials is equally minor, and the
whole project should take well under
one half hour to complete. Let me
mention first that the switch we'll be
using is a standard Radio Shack item
that comes five to a package. You'll
only need one switch for this project,
so you may want to give the others
to friends or members of your user's
group. Or, you may want to keep the
extras for possible use on future pro
jects we'll be covering: the choice is
yours. Now, let's get our shopping
and tool lists together!

Tools Needed (Figure I):
Medium-heat (30-50 watt) solder-

ing iron
Rosin-core electronics solder
Wire strippers/pliers
Phillips screwdriver
Electric drill with ¥." bit
Towel

IT Ihey say that people gen
erally have 20-20 hind-
sight, and this is true even
of the design team at

Commodore. The most faithful sup
porters of the Commodore 64 must
admit that there are a few areas in
which their computer is lacking. One
example is the absence of a reset, or
"warm boot," switch. On the Plus/4
and C-16 computers, Commodore
provides this switch as standard
equipment, having learned a thing or
two from the C-64 and VIC. What
fm presenting here is an inexpensive,
simple way to add on one of these
handy gizmos to your present Com
modore computer. Since we'll be
hooking it up to the user port, the
same instructions and connections
apply to either the VIC 20 or C-64,
which have identical user ports.

What does a reset switch do? It
performs almost the same way the
power (on-off) switch of your com
puter does, with a couple of major
benefits. One of these is clearing the
screen and memory while not inter
rupting power to the rest of the com
puter; it allows you to reinitialize the
system without having to tum the
C-64 off and then back on again.
There are many, many uses for such
a switch, among which are restart
ing a game or utility cartridge, or
more practical applications such as
regaining control of your computer
without having to tum it off and then
on again. The possible applications
of a reset switch for specific pro
grams (both commercial and ofyour
own device) are numerous; in fact,
there are literally thousands of uses
for this "warm start" (also called
"warm boot") capability, and your
imagination is the only limit on what
you'll use it for.

I f I ' I hey say that people gen
erally have 20-20 hind-
sight, and this is true even 
of the design team at 

Commodore. The most faithful sup
porters of the Commodore 64 must 
admit that there are a few areas in 
which their computer is lacking. One 
example is the absence of a reset, or 
"warm boot ," switch . On the Plus/4 
and C-16 computers , Commodore 
provides this switch as standard 
equipment, having learned a thing or 
two from the C-64 and VIC. What 
fm presenting here is an inexpensive, 
simple way to add on one of these 
handy gizmos to your present Com
modore computer. Since we'll be 
hooking it up to the user port, the 
same instructions and connections 
apply to either the VIC 20 or C-64, 
which have identical user ports. 

What does a reset switch do? It 
performs almost the same way the 
power (on-off) switch of your com
puter does , with a couple of major 
benefits. One of these is clearing the 
screen and memory while not inter
rupting power to the rest of the com
puter; it allows you to reinitialize the 
system without having to tum the 
C-64 off and then back on agai n. 
There are many , many uses for such 
a switch , among which are restart
ing a game or utility cartridge, or 
more practical applications such as 
regaining control of your computer 
without having to tum it off and then 
on again. The possible applications 
of a reset sw itch for specific pro
grams (both commercial and of your 
own device) are numerous; in fact , 
there are literally thousands of uses 
for this "warm start" (also called 
"warm boot") capability, and your 
imagination is the only limit on what 
you'll use it for. 

While this is a perfectly safe and 
simple modification , it will void your 
warranty, if still in effect. Also note 
that neither I nor Ahoy! can assume 
any responsibility for damage to your 
computer by performing this modi
fication on it. If you have any reser
vations about your soldering sapi
ence, it may be a good idea for you 
to give this article and your compu
ter to a friend or technician who can 
complete the project for you. 

Construction is fairly simple, with 
only a basic knowledge of soldering 
techniques required . The bill of ma
terials is equally minor, and the 
whole project should take well under 
one half hour to complete. Let me 
mention first that the switch we'll be 
using is a standard Radio Shack item 
that comes five to a package. You'll 
only need one switch for this project, 
so you may want to give the others 
to friends or members of your user's 
group. Or, you may want to keep the 
extras for possible use on future pro
jects we'll be covering: the choice is 
yours. Now, let's get our shopping 
and tool lists together! 

Parts List (Figure I) : 
I package (5) Miniature Push But

ton Switches - Momentary SPST 
Contacts , Normally Open (Radio 
Shack #275-1547)-$2.49 

Approximately 3 feet light single 
conductor wire (30-gauge A WG 
wire-wrap wire is ideal) -$.50 

Tools Needed (Figure I): 
Medium-heat (30-50 watt) solder-

ing iron 
Rosin-core electronics solder 
Wire strippers/pliers 
Phillips screwdriver 
Electric drill with ¥o" bit 
Towel 

By Tom Benford 
Photos by Liz Benford 
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Fi9ure .-
1. Tools and parts needed. ~. Removing 3 
case screws. 3. DiscOtmeCled wire harnes· 
ses (keyboard and LED). 4. Lifting copper 
foil tape from shield. 
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Figure 5

Figure 6

Figure 8

5. Drilling hole for switch in top cover of
C·64. 6. Tinning the wire ends. 7. Solder
ing wires to the user port-pins #1 (ground)
and #3 (reset) are Ihe ones we're using. Sol
der as close to the inside ofIhe circuil board
as possible. .. SoIdedng wire ends to swath
tennitUZ1s.

CONSTRUCTION
Find a clean, well-lit area to work

on, spread out the IOwel, and invert
your C-64 on it (the towel will pre
vent you from marring or scratching
the computer). Make sure that every
Ihing is disconnected from the C-64:

14 AHOYI

power, serial, monitor, cartridg<.
and user pons should all be empty.
Remove the three Phillips-head
screws that join the two case halves
together, and put these screws some
where safe for the time being (fig
ure 2). Tum the computer right-side
up and gentLy separate the two
halves. You'll notice that there are
wires connecting the top to the bot
tom half. These are the LED indica
tor at the lower right of the circuit
board and the keyboard harness at the
left side; both of these wires pack
ages use slide-on connectors. Pull
gently on the connectors themselves
to remove them from the circuit
board (figure 3). You should now be
able to fully remove the lOp half of
the computer; do this and set it aside
for the moment.

Late model C-64s have a paper!
foil shield to cut down on TV and
radio interference. If yours has this
shield, lift the copper foil tape from
it and peel it back (figure 4). Once
this is done, you'll be able to fold the
interference shield forward, thus ex
posing the hean and soul of the com
puter-the actual circuit board it
self.

To the upper left youll see the con
tacts of the user port- we'll be mak
ing our solder connections to contacts
#1 and #3 (see diagram #1, courtesy
of the C-64 owner's manual).

Plug in your soldering iron to get
it up to working temperature. While
the iron is heating up, we can pro
ceed to drilling the hole for the
switch.

Placement of the switch is largely
a maller of choice, but I recommend
pUlling it right next to the power in
dicator LED; it gives a more "pro
fessional" appearance, as well as
keeping it out of harm's way. Using
a 'lI" bit, drill a hole through the top
of the computer keyboard about 14"
away from the LED (figure 5). Clean
any remnants of drilled plastic from
both the outside and inside areas of
the keyboard. Remove the nut from
the switch and give it a test-fit to
make sure it fits in the hole easily
(you may have to ream the hole
slightly for a comfortable fit).

Figure 10

Figure 11

Figure 1i

9. Completed connections to user port pins
#/ & #3. 10. Completed connections to
swach, with wiring tucked untkr shield. 11.
Just prior to closing: keyboard & LED har
nesses back in pltzce, switch mounted on
top co~er, win"ng lucked away. it. Com·
pitied instaHalion. Looks facwry-perfect!

Your soldering iron should be up
to working temperature now. Cut
your hookup wire into two 16"
lengths, and strip aoout \4" of insu
lation from both ends of both piec
es. When this is done, "(in" all four
wire ends with a small amount of sol-

5. Drilling hole for switch in top co,'er of 
C-64. 6. Tinning the wire ends. 7. Solder
ing wires to Ihe user port -pins #1 (ground) 
and #3 (reset) are the ones we're using. Sol
der as close to the inside of the circuit board 
as possible. 8. Solderitlg H'ire ellds to switch 
termitlals. 

CONSTRUCTION 
Find a clean , well-lit area to work 

on, spread out the towel, and invert 
your C-64 on it (the towel will pre
vent you from marring or scratching 
the computer). Make sure that every
thing is disconnected from the C-64: 
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power, serial, monitor, cartridg, . 
and user ports should all be empty. 
Remove the three Phillips-head 
screws that join the two case halves 
together, and put these screws some
where safe for the time being (fig
ure 2). Tum the computer right-side 
up and gelllLy separate the two 
halves. You'll notice that there are 
wires connecting the top to the bot
tom half. These are the LED indica
tor at the lower right of the circuit 
board and the keyboard harness at the 
left side; both of these wires pack
ages use slide-on connectors. Pull 
gently on the connectors themselves 
to remove them from the circuit 
board (figure 3). You should now be 
able to fully remove the top half of 
the computer; do this and set it aside 
for the moment. 

Late model C-64s have a paper/ 
foil shield to cut down on TV and 
radio interference. If yours has this 
shield, lift the copper foil tape from 
it and peel it back (figure 4). Once 
this is done, you'll be able to fold the 
interference shield forward, thus ex
posing the heart and soul of the com
puter-the actual circuit board it
self. 

To the upper left you'U see the con
tacts of the user port-we'll be mak
ing our solder connections to contacts 
# I and #3 (see diagram # I , courtesy 
of the C-64 owner's manual) . 

Plug in your soldering iron to get 
it up to working temperature. While 
the iron is heating up, we can pro
ceed to drilling the hole for the 
switch . 

Placement of the switch is largely 
a matter of choice, but I recommend 
putting it right next to the power in
dicator LED; it gives a more "pro
fessional" appearance, as well as 
keeping it out ofhaml's way . Using 
a ')3" bit, drill a hole through the top 
of the computer keyboard about 'A" 
away from the LED (figure 5) . Clean 
any remnants of drilled plastic from 
both the outside and inside areas of 
the keyboard. Remove the nut from 
the switch and give it a test-fit to 
make sure it fits in the hole easily 
(you may have to ream the hole 
slightly for a comfortable fit). 

9. Compleled com,ections to user port pi"s 
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switch, with wiring lucked u"der shield. 11. 
Just prior to closing: keyboard & LED har
nesses back ill place, swilch mou"ted Otl 
top cover, wiritlg tucked away. 1~. Com
pleted illstallation. Looks factory-perfect! 

Your soldering iron should be up 
to working temperature now. Cut 
your hookup wire into two 16" 
lengths , and strip aoout ',4" of insu
lation from both ends of both piec
es. When this is done, "tin" all four 
wire ends with a small amount of sol-



HOW TO AVOID
BECOMING A
DINOSAUR.
If dinosaurs had kept up with their rapidly changing
world, you might have apet bronto today. (It's
probably just as well they didn't, since they
wouldn't fit into asmall imported car anyway.)

The point is, if you don't want to get left
behind today, you need acomputer with
the latest software and accessories.
No question about it.

The only question is, "where
do I buy it?"

Ah! We thought you'd never
ask. Computer Warehouse, of
course. Nice guys, great
prices. Give us acall today.
We'll get your shipment
out bronto
er, pronto.

MONITORS
Commodore 1702 5209.95
Gorilla (green) 5 79.00
Gorilla (amber) 5 89.00

PRINTERS S89.95Commodore 1526/802 5209.00
Commodore 803 $169.00 PRINTER INTERFACESPanasonic 1090 5239.00 Cardea B 539.95Gemini lOX 5249.00 CardcoG+ $69.95Gemini15X $349.00 TYMAC Connection $79.95
powe~pe (Daisy TUR80GT $69.95Wh ) $369.00 AXIOM Interface $79.95Radix 10 $499.00
EliTE 5 CD (Daislc Wheel) SOFTWAREDireci connect or Flight Simulator II 536.95Commodore $299.00
AXIOM AT 550 $259.00 Super Base 64 559.95

Star SG10 $269.00 Paper Clip (w/spell) $79.95

SiarSD10 $399.00 Multiplan by Microsoft 559.95

Star SRm 5499.00 Word Pro 3 Plus 539.95

Okidala 82.83.84. 92.93 CALL Koala Touch Tablet 569.95
Tax Advanta8e 569.95Okimate 10 Co~( Write Now ( ardco) $39.95Printer 5199.00

Panasonic 1091 $299.00 Mastertronic Disk Game
(C64) $ 7.99

DISK DRIVES
DISKETTES'Commodore 1541 $199.00

Ranal000 $199.00 Computer Warehouse
Indus GT $299.00 ss/dd 514.95
MSD Single Drive $299.00 Elephant ss/sd 513.95
MSO Dual Drive $499.00 Elephant ss/dd 516.95

MaxellMDl 518.95
ACCESSORIES Maxell MD2D 524.95
We carry a full line 0' covers. SKCss/sd $13.95
ribbons. storage cases. surge SKCss/dd 516.95
suppressors and cables. •Prices per box at 10

We carry a lull line 01 CommocIote Hardware • ..., Soflware.

COMPUTER
WAREHDUSE

(in FL) 305-274-3680 ; 1-800-372-0214
7222 S.W. 117th Avenue, Miami, FL 33183

Add 3% lor Shipping and handling charges. ($3 minImum) Ad prICes 'el\ec.13~ cash
discount Cro<l!1 card ()(ders should ildd 3,.. Prices subJecllo change without nohce.

Readet Service No. 215
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probably just as well they didn't, since they 
wouldn't fit into a small imported car anyway.) 

The point is, if you don't want to get left 
behind today, you need a computer with 
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No Question about it. 

The only Question is, "where 
do I buy it?" 

Ah! We thought you'd never 
ask. Computer Warehouse, of 
course. Nice guys, great 
prices. Give us a call today. 
We'll get your shipment 
out bronto
er, pronto. 
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Printer 
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$499.00 

We carry a full line of covers, 
ribbons, storage cases, surge 
suppressors and cables. 

MODEMS 
Weslridge Automodem 569.95 
MPP 1064 $79.95 
Total Telecommunication $69.95 
Modem 300 by 

Commodore $89.95 

PRINTER INTERFACES 
Cardeo B $39.95 
Cardeo G+ $69.95 
TYMAC Connection 579.95 
TURBO GT S69.95 
AXIOM Interface $79.95 
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Flight Simulator II $36.95 
Super Base 64 $59.95 
Paper Clip (w/spell) $79.95 
Multiplan by Microsoft $59.95 
Word Pro 3 Plus $39.95 
Koala Touch Tablet $69.95 
Tax Advantage $69.95 
Write Now (Cardea) $39.95 
Maslertronic Disk Game 

(C64) $ 7.99 

DISKETTES' 
Computer Warehouse 
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Elephant ss/sd 
Elephant ss/dd 
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Maxell MD2D 
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• Prices per box of 10 

$14.95 
$13.95 
$16.95 
$18.95 
$24.95 
$13.95 
$16.95 

We carry a lull kne 01 Commodore Hardware and Soltware 

COMPUTER 
WAREHDUSE 

(in FL) 305-274-3680 ; 1-800-372-0214 
7222 S.W. 117th Avenue, Miami, FL 33183 

($3 minimum) Ad prices fe11ec13% cash 
Prices sublectlo change Without nollce. 
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der. Thi is done by melling solder
onto the wire ends; not too much,
though -just enough to coat the wire
ends with solder (figure 6).

Refer again to the diagram of the
user pon. With the circuit board fac
ing you, the #1 contact is the one on
the extreme right, and #3 is the third
one from the right. Solder one end
of each wire to each of these con
tacts, but make sure that you solder
them as close to the circuit board a
possible. The reason for thi is SO that
the solder/wire won't interfere with
the contacts of the port when using
a modem or other peripheral. Since
you've tinned the wire ends. only a
mall amount of heat should be nec-

essary to complete the connections
(figure 7).

When these connections are com
pleted, take the remaining two wire
ends and solder each of them to op
po ite terminals on the switch (fig
ure 8) - the order doesn't matter on
these. The completed connections
should look like those in figures 9
and 10.
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64 Or VIC user pal1, plus descriptiolls
ofpillouts for illput/ou/put del'ices (see

C-64 User's Guide, p. 142).

Assuming everything' gone
smoothly so far. you should now be
ready for reassembly. Insert the
switch into the hole in the top cov
er. secure it with the nut, and tight
en it up. You won't need the wa h
er, 0 discard it now.

Place the top half over the bottom
half, fold the interference shield back
to cover the board, reaffix the cop
per foil tape to the shield, and plug
in the two harness connectors. These
connectors are -keyed" so they'll only
go on the right way. Don't force them
on! When the connectors are posi
tioned over the pins correctly, they
should slide right on with very little
effort (figure II). When you've gOt
them in place, close the two halves
of the computer.

Now invert the computer, replace
the three screws. and tighten them
to finish the job. That's it!

The finished job should look like
figure 12. The switch looks like it
grew there. doesn't it? Plug the pow
er cable back in. as well as the other
cables. and you're ready to roll. 0

&1@~ ~j//J/ CeCbn r?~Jd rBlee. fJ

vtd~ 9f)otnd & 0kJ~.

three. If you simply connect a push
button switch between this and
ground on pin one the job will be
complete. Figure I illustrate how to
use a 24 pin edge card connector
with the pins on .156 inch centers.
Properly done. the pin spacing allows
the switch to be self mounting. To
tal cost is about S2.50 for switch and
conneCtor. You may want to cover
the exposed pins with some insulat
ing tape to prevent electrical shorts
due to contact with foreign objects.
The proper pins can be easily loca
ted by simply orienting the connec
tor as shown in the manual. The pin
identification should be molded in the

THE USER PORT
In the user port. as we have

pointed out, the reset line is on pin

out drawings on pages 142 and 143
of the manual supplied with the
Commodore 64 (pages 150 to 152
for the VIC 20) you will notice that
the reset line is available at the user
port, the serial port, and the cartridge
port. In fact, the corresponding pins
of each of these pons are electrical
ly identical due to a direct connec
tion inside the computer. A re et
switch may be connected between
ground and the proper pin at anyone
of these ports.

By Morton Kevelson

II I,ve always been reluctant to
perform surgery where it
shows on a finished conmler
cial product. This probably

tems from an initial conservatism
against violating the sanctity of the
manufacturer's warranty, or perhaps
a mi guided urge to preserve the re
sale value for as long as possible.
Whatever the reason. 1surmise that
many users share this reluctance with
me. It thus seems fitting to present
a number of ways by which you can
add a reset button to the Commodore
64 or the VIC 20 without opening the
compUler.

If you carefully examine the pin-
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der. This is done by mehing solder 
onto the wi re ends; not too much. 
though - just enough to coat the wire 
ends with solder (fi gure 6). 

Refer again to the diagram of the 
user pon . With the circuit board fac
ing you. the II I contact is the one on 
the extreme right . and 113 is the third 
one from the right. Solder one end 
of each wire to each of these con
tacts. but make sure that you solder 
them as close to the circuit board as 
possible. The reason for this is so that 
the solder/wire won't interfere with 
the contacts of the pon when using 
a modem or other peripheral. Si nce 
you've tinned the wire ends . only a 
small amount of heat should be nec
essary to complete the connections 
(figure 7). 

When these connections are com
pleted. take the remaining two wire 
ends and solder each of them to op
posite terminals on the sw itch (fig
ure 8) - the order doesn't maner on 
these. The completed connections 
should look like those in figures 9 
and 10. 
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64 or VIC IIser port. pillS descriptiolls 
of pillouts f or i"put/output t[evices (see 

C-64 User's Guide, p. 142). 

Assumin g eve rything's gone 
smoothly so far. you should now be 
ready for reassembly. Insen the 
switch into the hole in the top cov
er. secure it with the nut . and tight
en it up . You won't need the wash
er. so discard it now. 

Place the top half over the bonom 
half. fold the interference shield back 
to cover the board. reaffix the cop
per foi l tape to the shield. and plug 
in the two harness connectors. These 
connectors are "keyed" so they'lI only 
go on the right way. Don't force them 
on! When the connectors are posi
tioned over the pins correctly. they 
should slide right on wi th very linle 
effon (figure II ). When you've gO! 
them in place. close the two halves 
of the computer. 

Now inven the computer. replace 
the three screws. and tighten them 
to fini sh the job. That's it! 

The fi nished job should look li ke 
fi gure 12. The sw itch looks like it 
grew there, doesn't it? Plug the pow
er cable back in, as well as the other 
cables, and you're ready to roll. 0 
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III 've always been relucta nt to 
perform surgery where it 
shows on a fini shed commer
cial product. This probably 

stems from an init ial conservatism 
against violating the sanctity of the 
manu facturer's warranty. or perhaps 
a misguided urge to preserve the re
sale value for as long as possible . 
Whatever the reason, I surmise that 
many users share this reluctance with 
me. It thus seems fin ing to present 
a number of ways by which you can 
add a reset bunon to the Commodore 
64 or the VIC 20 without opening the 
computer. 

If you carefully examine the pin-
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out drawings on pages 142 and 143 
of the manual supplied with the 
Commodore 64 (pages ISO to IS2 
fo r the VI C 20) you will notice that 
the reset line is available at the user 
pon , the serial pon. and the cartridge 
pon. In fact. the corresponding pins 
of each of these ports are electrical
ly identical due to a direct connec
tion inside the computer. A reset 
switch may be connected between 
ground and the proper pin at anyone 
of these pons. 

THE USER PORT 
In the user pon, as we have 

pointed out . the reset line is on pin 

three, If you simply connect a push
button switch between this and 
ground on pin one the job wi ll be 
complete. Figure I illustrates how to 
use a 24 pin edge card connector 
with the pins on . IS6 inch centers. 
Properly done. the pin spacing al lows 
the switch to be sel f mounting. To
tal cost is about $2 .S0 for switch and 
connector. You may want to cover 
the exposed pins with some insulat
ing tape to prevent electrical shons 
due to contact wi th fo reign objects. 
The proper pins can be easily loca
ted by simply orienting the connec
tor as shown in the manual. The pin 
identification should be molded in the 



connector housing, making the job
even simpler. Remember, all of the
pinouts in the Commodore manuals
are as viewed from looking at the
back of the computer.

THE SERIAL PORT
The serial pon has the reset line

on pin six with ground on pin two.
If you do not have a disk drive or
printer you can actually mount a
switch on a six pin DIN connector
and install it at the serial pon. Pub
lic Domain, Inc. (5025 S. Rangeline
Rd .. West Milton, OH 45383
phone 513-698-5638) offers a com
pleted assembly for just $5. If you
have a disk drive, the second pon on
the 1541 can be used just as easily.
If you also have a printer, there is
still a way to add a reset switch to
this pon, although the method is
somewhat crude. It will require some
minor surgery of the disk drive con
necting cable. Carefully slit the in
sulating cover and remove some of
the copper braid which shields the in
ner conducters. In the case of the ca
bles supplied by Commodore, the
wires you want are colored purple
and blue. Other manufacturer"s ca
bles may have different color code
schemes. Simply connect the termin
als of the switch directly across the
wires. Be careful to maintain contin
uity of the existing circuit. Figure 2
shows a panially completed job. To
finish things off, just wrap the ex
posed connections with insulating
tape.

THE EXPANSION PORT
The cartridge pon offers a unique

opponunity for adding a reset but
ton. Just find a suitable cartridge,
which you intend to leave in place
all the time, and install the switch.
The Epyx Fast Load canridge (re
viewed in this issue) is a panicular
Iy good choice. If you do a soft re
set by entering SYS 64738, the Fast
Load canridge is disconnected. If
you hit the reset button, the canridge
is reconnected. Figures 3 and 4 show
the installation. Of course, you will
have to carve up the cartridge some
what, but cartridges are much cheap-

er than computers. Some cartridges
(such as Fast Load) are held togeth
er by a screw hidden under the la
bel. If you feel around the top it will
be easy to locate.

PUSHING THE BUTTON
Interestingly enough, when you

push the button everything grinds to
a halt. It is when you let go that
things take off. All the major chips
in the C-64, with the exception of the
VIC-D chip, are reinitialized. When
the button is released, the micropro
cessor starts executing the code
whose starting address is stored in
65532 and 65533 ($FFFC and
$FFFD). (For a more detailed dis
cussion refer to the Erpose ofthe VIC
& 64 Operating System in the Jan
uary '85 Altoy.') Just remember that
all serial bus peripherals will also be
reset by the reset button. It would be
a good idea to remove any disks from
the drives before initiating a hard
ware reset.

ON SEMANTICS
The term "Warm Boot" generally

refers to a partial reset of a system
without turning the machine off and
then on. The term "Cold Boot" re
fers to the startup prooedure the com
puter follows immediately after pow
er on. The reset button discussed in
these anicles actually has the effect
of making the computer go through
the initial power on sequence. Thus,
some may argue that the switch be
called a "Cold Boot" switch, and the
term "Warm Boot" reserved for the
SYS mentioned above. Others go so
far as to argue that even the SYS
command should be referred to as a
"Cold Boot." We prefer to avoid the
whole issue by simply referring to
the reset switch as a "Hardware Re
set" and the SYS command as a
"Software Reset," leaving all temper
ature considerations to the budding
meteorologists in our audience.

Alen readers may have noticed
that the word reset in the Commo
dore manuals is printed with a line
above it. This is simply the logical
negation symbol. Purists may read
this as "not reset." It means that the

Figure 1

Figure'

Figure 3

Figure 4
1. User port reset: note position ofcontacts
J & 3 oJ teft end oflOp row. 'J. Reset switch
installed on serial port cable (top) & user
port connector (bottom). 1. Internal
connection of switch in Fast Load
cartridge. 4. Completed assembly.

reset action takes place when this line
is a logical 0, or in our case by pull
ing the five volts normally on this
line to ground or 0 volts.

As with all construction projects
presented in Ahoy!. the user assumes
all responsibility for any catastro
phies which may result from self-in
flicted tinkering. 0
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connector housing, making the job 
even simpler. Remember, all of the 
pinouts in the Commodore manuals 
are as viewed from looking at the 
back of the computer. 

THE SERIAL PORT 
The serial port has the reset line 

on pin six with ground on pin two. 
If you do not have a disk drive or 
printer you can actually mount a 
switch on a six pin DIN connector 
and install it at the serial port . Pub
lic Domain , Inc. (5025 S. Rangeline 
Rd .. West Milton , OH 45383 -
phone 5 13-698-5638) offers a com
pleted assembly for just $5. If you 
have a disk drive, the second port on 
the 1541 can be used just as easi ly. 
If you also have a printer, there is 
still a way to add a reset switch to 
this port, although the method is 
somewhat crude. It will require some 
minor surgery of the disk drive con
necting cable. Carefully slit the in
sulati ng cover and remove some of 
the copper braid which shields the in
ner conducters. in the case of the ca
bles supplied by Commodore, the 
wires you want are colored purple 
and blue. Other manufacturer's ca
bles may have different color code 
schemes. Simply connect the termin
als of the switch directly across the 
wires. Be careful to maintain contin
uity of the ex isting circuit. Figure 2 
shows a partially completed job. To 
finish things off, j ust wrap the ex
posed connections with insulating 
tape. 

THE EXPANSION PORT 
The cartridge port offers a unique 

opportunity for adding a reset but
ton. Just find a suitable cartridge , 
which you intend to leave in place 
all the time, and install the switch. 
The Epyx Fast Load cartridge (re
viewed in this issue) is a particular
ly good choice. If you do a SOf1 re
set by entering SYS 64738, the Fast 
Load cartridge is disconnected. If 
you hit the reset bunon, the cartridge 
is reconnected . Figures 3 and 4 show 
the installation. Of course, you will 
have to carve up the cartridge some
what, but cartridges are much cheap-

er than computers. Some cartridges 
(such as Fast Load) are held togeth
er by a screw hidden under the la
bel. I f you feel around the top it will 
be easy to locate. 

PUSHING THE BUTTON 
Interestingly enough, when you 

push the button everything gri nds to 
a halt. It is when you let go that 
things take off. All the major chips 
in the C-64, with the exception of the 
VIC-U chip, are reinitiaIized. When 
the button is released, the micropro
cessor starts executing the code 
whose starting address is stored in 
65532 and 65533 ($FFFC and 
$FFFD). (For a more detailed dis
cussion refer to the £rpose of the VIC 
& 64 Operatillg System in the Jan
uary '85 Ahoy!) Just remember that 
all serial bus peripheraJs will also be 
reset by the reset button. It would be 
a good idea to remove any disks from 
the drives before initiating a hard
ware reset. 

ON SEMANTICS 
The term "Warm Boot" generally 

refers to a partial reset of a system 
without turning the machine off and 
then on. The term "Cold Boot" re
fers to the startup procedure the com
puter follows immediately after pow
er on. The reset button discussed in 
these articles actually has the effect 
of making the computer go through 
the initial power on sequence. Thus, 
some may argue that the switch be 
called a "Cold Boot" switch, and the 
term -Warm Boot" reserved for the 
SYS mentioned above. Others go so 
far as to argue that even the SYS 
command should be referred to as a 
"Cold Boot." We prefer to avoid the 
whole issue by simply referring to 
the reset switch as a "Hardware Re
set" and the SYS command as a 
"Sof1ware Reset: leaving all temper
ature considerations to the budding 
meteorologists in our audience. 

Alert readers may have noticed 
that the word reset in the Commo
dore manuals is printed with a line 
above it. This is si mply the logical 
negation symbol. Purists may read 
this as "not reset. " It means that the 

Figure 1 

FIgure ~ 

Figure 3 

Figure 4 
1. User port reset: note position of contacts 
1& 3 at left end of lOp row. '2. Reset switch 
installed on serial port cable (top) & user 
port co,,,,ec(or (bollom). 3. Inltmai 
COfllJ eClioll of switch ill Fast Load 
cartridge. 4. Completed assembly. 

reset action takes place when this line 
is a logical 0, or in our case by pull
ing the five volts normally on this 
line to ground or 0 volts. 

As with all construction projects 
presented in Ahoy!, the user assumes 
all responsibility for any catastro
phies which may result from self-in
flicted tinkering. 0 
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ecently 1 was at a pany where a 101 of
science fiction and fantasy writers and
readers were gathered. 1have no shame
-I look at such events as therapy for my
ego and 1 milk them for everything
they're worth.

1was told that one of the guests was Walter Meyers,
a professor at North Carolina State who happens to be
on the panel that gives out the Campbell Memorial
Award for the best science fiction novel of the year.

Now, we writers, sophisticated and worldly as we are,
all pretend that awards mean nothing to us. But all the
time we're saying that, we're swallowing hard to keep
from drooling at the thought of getting one.

So 1was prepared to discuss, modestly, the signifi
cance of my contribution to science fiction and fantasy
literature.

Instead, he handed me a disk. "rve been reading your
column in Ahoy!," he said. "I wondered if you'd look
at these games.· He mentioned that he had created some
really dazzling sound and graphics. And when 1gOl the
disk home, darned if he hadn't.

The disk contained several games, but they were all
linked with a menu program. The menu began with some
messages in nice large characters. Then we were given
a musical interlude in Digit's Music Hall. A curtain op
ened to reveal a beautiful pipe organ. A penguin walked
on, sat up to the organ, and played some Bach. The pen
guin's lingers moved properly on the keyboard; the mu
sic was flawless. The curtain went down, and then came
back up to reveal the message: "And now, the menu.·

Whereupon the letter M walked out to the middle of
the screen and beckoned to the other letters. E slithered
on, N was a bit more dainty, and U positively wafted.
Then, underneath it, five games were offered:

A lind-the-Ietter-oo-the-keyboard game, in which nest
ling birds squawk until their letter is struck.

An abstract GO-like board game, in which players take
turns moving tiles and flipping colors.

A duel with swords, in which you select the moves
to make against opponents with varying levels of skill.

A memory building (or, in my case, ego-destroying)
game in which you try to remember how many Moes,
Larrys, and Curlys you saw while a single match was lit.

And the piece de resistance. a truly magnificent flags
of-the-nations game.

And my job was to play them like an idiOl.

GET HELP FROM AN IDIOT SAVANT
l You see, once you've programmed your game and it's
ol! doing everything you want it to, it's time to have it tested
~

~ by Oreon 8001:1: Ca.rd
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ecently I was at a party where a lot of 
science fiction and fantasy writer and 
readers were gathered. I have no shame 
-I look at such events as therapy for my 
ego and I milk them for everything 
they're worth. 

I was told that one of the guests was Walter Meyers, 
a professor at North Carolina State who happens to be 
on the panel that gives out the Campbell Memorial 
Award for the best science fiction novel of the year. 

Now, we writers, sophisticated and worldly as we are, 
all pretend that awards mean nothing to us. But all the 
time we're saying that, we're swallowing hard to keep 
from drooling at {he thought of getting one. 

So I was prepared to discuss, modestly, the signifi
cance of my contribution to science fiction and fantasy 
literature. 

Instead, he handed me a disk. "I've been reading your 
column in Ahoy!: he said. "I wondered if you'd look 
at these games." He mentioned that he had created some 
really dazzling sound and graphics. And when [ got the 
disk home, darned if he hadn't. 

The disk contained several games, but they were all 
linked with a menu program. The menu began with some 
messages in nice large characters. Then we were given 
a musical interlude in Digit's Music Hall. A curtain op
ened to reveal a beautiful pipe organ. A penguin walked 
on, sat up to the organ, and played some Bach. The pen
guin's fingers moved properly on the keyboard; the mu
sic was flawless. The curtain went down, and then came 
back up to reveal the message: "And now, the menu." 

Whereupon the letter M walked out to the middle of 
the screen and beckoned to the other letters. E slithered 
on, N was a bit more dainty, and U po itively wafted. 
Then, underneath it, five games were offered: 

A find-the-Ietter-{ln-the-keyboard game. in which nest
ling birds squawk until their letter is struck. 

An abstract GO-like board game. in which players take 
lurns moving tiles and flipping colors. 

A duel with swords, in which you select the moves 
to make against opponents with varying levels of skill. 

A memory building (or, in my case, ego-destroying) 
game in which you try to remember how many Moes, 
Larrys, and Curlys you saw while a single match was lit. 

And the piece de resistallce, a truly magnificent flags
of-the-nations game. 

And my job was to play them like an idiot. 

GET HELP FROM AN IDIOT SAVANT 
You see, once you've programmed your game and it's 

doing everything you want it to. it's time to have it tested 

by Orson Scott Ca.rd 
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What you getifY.o.u cross
a CommoOore 64with a Ferrari.

~ou get the incredible
.!J, indus GT" disk drive.
You get brains. You get beauty.
But, that's not all you get.
You get a di k drive that can

handle 100% of Commodore's
software. Up to 400% faster.

You get the disk drive with the
best service record around. With
aone year warranty on pans and
labor to prove it.

And, you get the only disk drive
that comes with free oftware.
Word proce ing. Spreadsheet.
Database manager. Plus, acarry
ing case that doubles a an BO
disk storage file.

Mo t ofall, you get luxury.
From the sleek lines of its sound
proofed chassis to the respon
sive AccuTouch~ controls at the
Indus CommandPost:" From the

LED display that keeps you in
control of your Commodore to
the air-piston operated dust
cover that protects your disks
and drive.

So, you know what you really
get if you cross a
Commodore 64
with a Ferrari?

You get the
best.

,.
lNDUS'·

~lndus SY!tlcm~, 93001 Deenng Avenul', Chatsworth. CA 91311 (818) 882·9600. The Indus GT is a produC1 of Indus Systems. Commodore Is a
rc~islcred trademark of Commodore Busineb Machin£'S. Inc. Ferrari Is a regislcred trademark of Ferrari Nonh America, Inc.

ReMl.' Service No. 218
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a Commoaore 64 with a Ferrari. 

~ou get the incredible 
.!J, indus Gr' disk drive. 

You get brains. You get beauty. 
But, that's not all you get. 
You get a di k drive that can 

handle 100% of Commodore's 
software. Up to 400% faster. 

You get the disk drive with the 
best service record around. With 
a one year warranty on parts and 
labor to prove it. 

And, you get the only disk drive 
that comes with free software. 
Word proces ing. Spreadsheet. 
Database manager. Plus, a carry
ing case that doubles as an 80 
disk storage file. 

Most of all, you get luxury. 
From the sleek lines of its sound
proofed chassis to the respon
sive AccuTouch~ controls at the 
Indus CommandPost!' From the 

LED display that keeps you in 
control of your Commodore to 
the air-piston operated dust 
cover that protects your disks 
and drive. 

So, you know what you really 
get if you cross a 
Commodore 64 
with a Ferrari? 

You get the 
best. 
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by somebody else. Somebody who docsn't know any
thing about the game. Preferably, somebody who will
quickly do evcrything that you didn't think anybody
would be dumb enough 10 try.

We're talking about genuine creative stupidity.
For instance, in the middle of GOI a Maleh, I decided

I had better go back to the preschool game, which was
better suiled to my mental abilities. I tried to quit pre
maturely. Apparently Walter Meyers hadn't counted on
anybody giving up in frustration. There was no ordcrly
exit-at leasl, when I pressed Q the game didn't Quit.
and none of the function keys 'Iopped it. either. Nor
did the RESTORE key-but it did wreck the display.

What kind of idiot would press the RESTORE key
during the game?

Now. Walter Meyers didn't make a mistake, I did.
But if I had plunked down fony bucks for the game.
) wouldn't be rational abom something like this. I
wouldn't say, -Card. you idiot. why did you press the
RESTORE key?" I'd say, "What kind of game is this
that the only way you Can quit early is 10 turn off the
machine?"

And I'm not only stupid. I'm lazy, I didn't want to have
to find the numbers I through 5 on the keyboard to
choose my guess for the nation whose nag was displaycd.
I wanted to be able to move a cursor up and down and
have the computer highlight the choice I'd madc. Then
l'd nevcr have to look down at thc keybo(lrd at all.

There were times I wanted to do things the game didn't
allow. Timcs I didn't want to do things the gamc re
quired. I am reponing all those things to Walter Meyers,

Will he act on them all? Maybe. And maybe he'll look
at me with pity and wonder how a guy this dumb ever
got to write a column for a national computer magazine.

Hear me, 0 game designers. Treasure your stupid
friends, If you have no stupid friends, find some, Be
cause the idiots who do everything wrong when they're
testing your game are the biggest help you'll ever get.

By the time you're through making it so they can do
all the things they wanted to-and can't do any of the
things they wish they hadn't-you'll have a game that
is perfectly polished.

You could never make that many mistakes on your
own. You just can't do it without the help of us dolt

SELECTING OPTIONS
Most games use Option Selection at some time dur

ing the game, It can be as simple as the One-Playerrrwo
Player option at the beginning, which is never used again
until the game is over: or it can be the hean of the game.

For in tance, Walter Meyers' game Flags depended
entirely on option selection. Each time a new nag was
displayed, the names of five nations appeared under the
nag, numbered I to 5. To select one, you just press a
number.

Things got more complex with Flashing S\I'OI'ds. Here,
there were many options, like Thrust, Parry, Rest, Feint,
and so fonh. Sometimes a modified set of options ap-

peared, adding Lunge and leaving off some of the other.
Now to choose an option you press the appropriate key:
L for Lunge, T for Thrust, and so on.

The same thing cropped up in an early version of a
trivia game sent to me by Jan Iverson. Possible answers
were numbered.

Now, this single-keypress method of option selection
is a vast improvement over using INPUT statements to
read whole words. For instance, an early game for the
Atari was Slares aud Capilols. Instead of offering a
menu, you had to type in the name of the state. Now,
for a touch typist who is a fanatic about correct spell
ing-like me- that posed no prOblem, But when my then
four-year-old sOn played the game, he h{/fed typing in
all those leners.

What if he spelled Tenne 'ee with only one ? He
knew the name of thc state-he just didn't know how
to spell it. So the game wasn't really a geography teach
er-it was a spelling exam,

Worse yet. the programmer tried to "simplify- thing
by using only thc first five lettcrs of the state' or cap
itol's name in the recognition loop. This meam that the
word Washiplvxzyut was as "correct" as WashinglOn.
It also meant that if you wrote North Carolina when the
state wa Nonh Dakota, the program thought you were
correct. Great educational program!

So the multiple choice technique, where you are shown
several options and allowed to choose by pressing a sin
gle key, is a great improvement over requiring the play
er to type whole words.

But it still has drawbacks. In numbered menus, where
you choose option 4 by pressing the 4 key, therc is no
necessary relationship between the answer and what you
press. If the answer you want is number 4. you have
to look on the screen to sec what number it is. then look
down to the keyboard 10 find the number. and then look
back to the screen to see how you did. And don't kid
yourself that lOuch typists don't have to do this. There
are an awful lot of us hundred-word-per-minute typists
who still 'top and look for numbers and symbols on the
lOp row. ThaI's terra incognita up there.

The fir t-lener option olves pan of the problem - T
for Thrust means you only have to think of the word
Thn,st and you know what to press. But it make' things
even worse for hunt-and-peck typists. We touch typists
know withom thinking where T is on the keyboard
but a lot of your players won't know.

There is an easier way.
Just put your menu of choices on the screen. Not num

bered, but each in its own position on the screen. All
the options are printed in leHers of the same color-ex
cept one. That one is in a much brighter color. It i the
Current selection.

Then you merely move the joystick up or down. The
fonncr current selection returns 10 the regular color. and
the one just above or below it is changed to the high
Iight color.

You can keep moving from choice 10 choice, until you
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by somebody else. Somebody who doesn't know any
thing about the game. Preferably, somebody who wi ll 
quickly do everything that you didn't think anybody 
would be dumb enough to try . 

We're talking about genuine creative stupidity. 
For instance, in the middle of GOI a Malch, I decided 

I had better go back to the preschool game, which was 
better suited to my mental abilities. I tried to quit pre
maturely. Apparently Walter Meyers hadn't counted on 
anybody giv ing up in frustration. There was no orderly 
exit - at least, when I pressed Q the game didn't Quit. 
and none of the function keys stopped it , ei ther. Nor 
did the RESTORE key - but it did wreck the display. 

What kind of idiot would press the RESTORE key 
during the game? 

Now. Walter Meyers didn't make a mistake , I did . 
But if I had plunked down fony bucks for the game. 
I wouldn't be rational about something like this. I 
wou ldn't say. "Card , you idiot. why did you press the 
RESTORE key?" rd say. "What kind of game is this 
that the on ly way you can quit early is to turn off the 
machine?"" 

And I'm not only stupid. rm lazy. I didn't want to have 
to find the numbers I through 5 on the keyboard to 
choose my guess for the nation whose nag was displayed. 
I wanted to be able to move a cursor up and down and 
have the computer highlight the cho ice rd made. Then 
I'd never have to look down at the keyboard at all. 

There were times I wanted to do things the game didn't 
allow. Times I didn't want to do things the game re
quired. I am reponing all those things to Walter Meyers. 

Will he act on them all? Maybe. And maybe he'lIlook 
at me with pity and wonder how a guy this dumb ever 
got to write a column for a national computer magazine. 

Hear me. 0 game designers. Treasure your stupid 
friends. If you have no stupid friends. find some. Be
cause the idiots who do everythi ng wrong when they're 
testing your game are the biggest help you'lI ever get. 

By the time you're through making it so they can do 
all the things they wanted to-and can't do any of the 
things they wish they hadn't -you'lI have a game that 
is perfectly polished. 

You could never make that many mistakes on you r 
own. You just can't do it without the help of us dolts. 

SELECTING OPTIONS 
Most games use Option Selection at some time dur

ing the game. It can be as simple as the One-PlayerlTwo
Player option at the beginning, which is never used again 
until the game is over; or it can be the hean of the game. 

For instance , Walter Meyers' game Flags depended 
entirely on option selection. Each time a new nag was 
displayed. the names of five nations appeared under the 
nag. numbered I to 5. To select one. you just press a 
number. 

Things got more complex with Flashillg S1I'0/11s. Here, 
there were many options. like Thrust , Parry , Rest , Feint. 
and so forth. Sometimes a modified set of options ap-

peared. adding Lunge and leaving off some of the others . 
Now to choose an option you press the appropriate key : 
L for Lunge , T for Thrust , and so on. 

The same thing cropped up in an early version of a 
trivia game sent to me by Jan Iverson. Possible answers 
were numbered . 

Now. this single-keypress method of option selection 
is a vast improvement over using INPUT statements to 
read whole words. For instance. an early game for the 
Atari was Stales alld Capilols. Instead of offering a 
menu, you had to type in the name of the state. Now, 
for a touch typist who is a fanatic about correct spell
ing- like me- that posed no problem. But when my then
four-year-old son played the game. he haled typing in 
all those letters. 

What if he spelled Tennessee with only one N? He 
knew the name of the state-he just didn't know how 
to spell it. So the game wasn't really a geography teach
er- it was a spelling exam. 

Worse yet. the programmer tried to "simplify" things 
by using only the first five letters o f the state's o r cap
itol's name in the recognition loop . This meant that the 
word Washiplvxzyut was as "correct" as Washington . 
It also meant that if you wrotc North Carolina when the 
state was orth Dakota. the program thought you were 
correct. Great educational program! 

So the multiple choice technique. where you are shown 
several options and allowed to choose by pressing a sin
gle key, is a great improvement over requiring the play
er to type whole words. 

But it sti ll has drawbacks. In numbered menus, where 
you choose option 4 by pressing the 4 key. there is no 
necessary relationship between the answer and what you 
press . If the answer you want is number 4. you have 
to look on the screen to sec what number it is. then look 
down to the keyboard to find the number, and then look 
back to the screen to see how you did . And don't kid 
yourself that touch typists don't have to do this. There 
arc an awful lot of us hundred-word-per-minute typists 
who st ill stop and look for numbers and symbols on the 
top row. That's terra incognita up there. 

The first-Iener option solves pan of the prOblem - T 
for Thrust means you on ly have to think of the word 
Thrust and you know what to prcss. But it makes th ings 
even worse for hunt-and-peck typists . We touch typists 
know without thinking where T is on the keyboard 
but a lot of your players won't know. 

There is an easier way. 
Just put your menu of choices on the screen. Not num

bered. but each in its own position on the screen . All 
the options are printed in letters of the same color-ex
cept one. That one is in a much brighter color. It is the 
current selection. 

Then you merely move the joystick up or down . The 
former current selection returns to the regular color. and 
the one just above o r below it is changed to the high
light color. 

You can keep moving from choice to choice. until you 
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reach the one you wan!. Then you pre s the bunon. You
have made your choice. (It works the same way wilh
lhe keyboard. You use the f5 and f7 keys to move up
and down. and the space bar to selec!.)

Why is lhi ' better~ Because you wam to have as few
barriers as possible between the data and the decision
and between the decision and the aelion. In Ihis case,
players don't have to figure OUI which number or letter
represents their choice, Their choice is highlighled on
lhe screen. And to change from one choice to anolher.
they don'I have to find a panicular key on Ihe keyboard.
They only have to remember lip, dOIl"ll, and ae/ioll,

These games were good games even with Ihe relatively
Clumsy control system, But thaI's what you do when your
game is finally working-you fine tune it. change il here,
change it there. to make it simpler 10 play, and yet more
fun. more fascinating, more satisfying.

HIGHLIGHTING WITH PRINT
oW Ihal I've descritx.'d how highlighting with a menu

of options is the beSt way to handle multiple choice
game. iI's only fair Ihat I show you how iI's done.

The screen display is simple. You jusl pUI the choices
in a column. leI's say we're playing "Ambassador: and
you have 10 negotiale with the minister of state of Loth
aringia. Your king has in lrucled you 10 engage LOlha
ringia in an alliance against powerful Bavaria. In Ihe
game. you are given bils of information 10 help your
preparalion - those appear al the botlom of Ihe screen.
Your instruclions from the king appear at the lOP of Ihe
screen. And in Ihe middle are your oplion>:

Give gifts
Make threals
Offer concessions
Maneuver
Stall
Leave

Each choice leads to a sub-menu. which appears when
you have made your choice. For inslance. if you choose
to Offer Concessions. Ihe sub-menu leiS you choose
which concession 10 make:

Trivial concession.
Lower lariffs
Free trade
Loans
Economic aid
Passive military aid
Active defensive aid
Active offensive aid

On e you have 'elccted from the sub-menu. the oppo
nem (or compUler) respond. and you prepare your nexl
move. After a ccnain amount of time. the computer judg
es how well you accomplished your objective. and the
nexl round begins.

There are several ways to program the highlighting
of 01'1 ion . You could keep every option in a string ar
ray. and PRINT the highlighted option each time in a
differenl color. For inslance. leI's ay Ihal the six ele-
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mems in Ihe initial menu are held in Ihe array 01' (II).
There arc IWO colors. C I$ and C2S. C I$ is while. and
C2 i light blue-the normal color for letters on the
screen.

To put the initial menu on lhe screen. you would get
Ihe cursor to Ihe beginning of the option menu and u 'e:

FOR 1=0 TO 5:PRINT C2$OP$(I):NEXT

Then. to highlight option O. the firsl option. you would
gel Ihe cursor 10 the right row and use:

PRINT Cl$OP$(f;)

Now oplion 0 appears in while.
When the player moved the joyslick down 10 the next

row. you would first get the cursor to the position of
the old choice. option O. and

PRINT C2$OP$ «(;)

That sets the first option back to Ihe regular background
color.

Then. get the cur:,or 10 Ihe posilion of the new choice.
option I. and

PRINT Cl $OP$ ( 1)

Now Ihe second option, option I. appears in whire.
Thi, system would work jusl line. exceplthal for mul

liple menu, you'd h"ve 10 sctup two-elemenr arrays. with
one element to choose the menu and another to choose
the option.

But there's a simpler (though not always fa ter) way.
based on the way the Commodore 64 and VIC 20 han
dle foreground color.

HIGHLIGHTING WITH COLOR MEMORY
A you know. thc screen is mapped in "screen mem

ory'" a ponion of memory in which each byte corre
sponds with one posilion on the screen. The byles of
mcmory contain the code number for the panicular ehar
aeler 10 be displayed in that particular position on Ihe
screen. (These are not ASCII codes-they arc the screen
display codes.)

The first address in screen memory comains the code
for the character Ihat will appear in the upper lefl-hand
comer of the screen. The second address in screen mem
ory contains the code for the characler that will appear
just to the right of i!. The 22nd address (on the VIC)
or 40th address (on the 64) comain the code for the right
most ch"mcter on the lOp line. The next addre s has the
code for Ihe Icflmo't character on the next line down.
And. of cour,c. the last address in 'creen mcmory con
tains the code for the character in the lo"er right-hand
corner of the screen,

When you usc PRI T slatcments. BASIC takes the
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reach the one you want. Then you press the bunon. You 
have made your choice. (It works the same way with 
the keyboard. You use the f5 and f7 keys to move up 
and down. and the space bar to select.) 

Why is this better? Because you want to IUlVe as few 
barriers as possible between the data and the decision 
and between the decision and the action. In this case. 
players don't have to figure out which number or letter 
represents their choice. Their choice is highlighted on 
the screen. And to change from one choice to another. 
they don't have to find a panicular key on the keyboard. 
They only have to remember lip, dOli'll, and (/eliol/. 

These games were good games even with the relatively 
clumsy control system. But that's what you do when your 
game is finally working- you fine tunc it. change it here. 
change it there. to make it simpler to play. and yet more 
fun. more fasc inating. more satisfying. 

HIGHLIGHTING WITH PRINT 
Now that I've described how highlighting with a menu 

of options is the best way to handle multiple choice 
games. it's only fa ir that I show you how it's done. 

The screen display is simple. You just put the choices 
in a column. Let's say we're playing "Ambas ador: and 
you have to negotiate with the minister of state of Loth
aringia. Your king has instructed you to engage Lotha
ringia in an alliance agai nst powerful Bavaria. In the 
game. you arc given bits of information to help your 
preparation - those appear at the bottom of the screen. 
Your instructions from the ki ng appear at the top of the 
screen. And in the middle are your options: 

Give gifts 
Make threats 
Offer concessions 
Maneuver 
Stall 
Leave 

Each choice leads to a sub-menu . which appears when 
you have made your choice. For instance. if you chom,e 
to Offer Concession . the 'ub-menu let, you choose 
which concession to make: 

Trivial concessions 
Lower tari ft:~ 
Free trade 
Loans 
Economic aid 
Passive military aid 
Active defensive aid 
Active offensive aid 

Once you have selected from the sub-menu. the oppo
nent (or computer) responds, and you prepare you r next 
move. After a cenain amount of time. the computer judg
es how well you accomplished your objective. and the 
next round begins . 

There are sevent l ways to program the highlighting 
of option '. You could keep every option in a string ar
ray. and PRINT the highlighted option each time in a 
different color. For instance. let's say that the six ele-
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ments in the initial menu arc held in the array OP$(I/). 
There arc twO colors. C I $ and C2$. C I $ is white , and 
C2$ is light blue - the normal color for letters on the 
screen. 

To put the initial menu on the screen. you would get 
the cursor to the beginning of the option menu and use: 

FOR 1=0 TO 5:PRINT C2$OP$(I) :NEXT 

Then. to highlight option O. the first option. you would 
get the cursor to the right row and usc: 

PRINT Cl $OP$ (r)) 

Now option 0 appears in wh ite. 
When the player moved the joystick down to the next 

row. you would first get the cursor to the position of 
the old choice. option O. and 

PRINT C2$OP$ (()) 

That sets the first option back to the regular background 
color. 

Then. get the cursor to the posi tion of the new choice, 
opt ion I. and 

PRINT Cl $OP$ (1) 

Now the second option. option I. appears in white. 
Thi;, ,ystem would work ju,t fine. except that for mul

tiple menus you'd have to sct up two-element arl1lys. with 
one clement to choose the menu and another to choose 
the option. 

But there's a simpler (though not always faster) way. 
based on the way the Commodore 64 and VIC 20 han
dle foreground color. 

HIGHLIGHTING WITH COLOR MEMORY 
As you know. the screen is mapped in "screen mem

ory." a ponion of memory in which each byte corre
;,pond;, with one position on the screen. The bytes of 
memory contain the code number for the panicular char
acter to be displayed in that particular position on the 
screen. (These arc not ASCII codes - they arc the screen 
display codes.) 

The fir't address in screen memory contains the code 
for the character that will appear in the upper left-hand 
corner of the screen. The sccond addre s in screen mem
ory contains the code for the character that will appear 
just to the right of it. The 22nd address (on the VIC) 
or 40th address (on the 64) contain the code for the right-
1110st character on the top line. The next address has the 
code for the leftmost character on the next line down. 
And. of course. the last add res, in screen memory con
tain;, the code for the character in the lower right-hand 
corner of the screen. 

When you usc PRINT statements. BASIC takes the 
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Have you ever played an Adventure Game where you just plain got stuck and couldn't get any further?
Well, here's the answer - 'Phoenix Red's Adventure Game Tutorials. They can be used as hints or they
will tell you exactly what to do to get out of all those sticky situations. These Tutorials are written for
your computer (A Commodore 64) not someone elses, so they work.
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Order yours today!
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Have you ever played an Adventure Game where you just plain got stuck and couldn't get any further? 
Well , here's the answer - 'Phoenix Red 's Adventure Game Tutorials. They can be used as hints or they 
will tell you exactly what to do to get out of all those sticky situations. These Tutorials are written for 
your computer (A Commodore 64) not someone elses, so they work. 
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FLOPPY FORMAT
If you hope to accomplish anything useful by directly

modifying disk data. you must have some idea of what
the results should look like. Commodore conveniently
provides details of their disk storage layouts in the J54/
Disk Dril'e User~ Guide. pages 65-68. I see no necd to
repeat all the details here. but the manual is extremely
terse and orne explanalion may help you to understand
what the tables are all about.

The di k is divided into 35 tracks. numbered from I
on the outside to 35 ncarest the center. Elich track i
divided into sectors. which are numbered from 0 to 20.
but not all track. have the full 21 sectors-the number
of sectors per track decrease as one nears thc center
of the disk. (The table on the top of page 65 in your
U.l'er~ Guide gives the actual number of sectors on each
track.) Note that for some mysteriou reason Commo
dore chose to number tracks beginning with one but sec
tors beginning with zero.

The system maintains a directory on each floppy in
which it records what files are on this floppy along with
certain information about them. The directory alway.
begins cenain information about them. The directory al
ways begins on track 18. sector I. Each file has one en
try in this directory. The IiI'S! entry begins on the third
byte of the block and each entry i 30 bytes long with
two byte gaps between them.

The first byte of each directory entry contains a code
indicating whether tit is file is sequential. program. rei
ativc. or "user-. If this byte is -()(r then the entry is not
currently in use; it is either beyond the largest number
of files you Itave ever had on the Iloppy or the file has
been deleted. In this case any other information in the
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space). It has allowed me to look at exactly how vari
ous type of files are stored. and I have even used it a
few times to create data files that would have been in
convenient to produce with BASIC.\N\

01 long ago 1had some hardware problems with
my 1541 disk drive and. before I realized what
was causing my difficulties. the directory on a
rather valuable Iloppy was destroyed. I took

the drive to the shop and it was duly repaired. but in
the meantime a disk was rendered useless. There is prob
ably a corollary to Murphy's Law thaI states Ihat when
such a thing happens. the tloppy disk destroyed will al
ways be the only one you own that you neglected to back
up. for that is exaclly whal happened to me. But I knew
Ihat most of the data on the floppy should be intact: it
was only the directory and perhaps one or twO file, that
were damaged. If only 1could repair the directory. the
effon that went into writing several good programs could
be saved.

The problems involved in such an effon could be div
ided into two pan': one. I had to have a way to directly
modify the directory: and two. 1 had to know what I
should modify it to be.

To solve the first problem I wrote a disk dbplay and
updale utility. which I call DSKDU. and which I shall
endeavor to describe here. It allow, the user to look at
what is on any given sector on the disk and modify il
if he so chooses. while bypassing all the slandard file
processing routines. It requires a C-64 or a VIC 20 with
about 5K expansion and. of course. a 1541 di.k drive.

The second problem was made much easier than it
might have been by the fact that Commodore provides
fairly good documentation in the /54/ Di.\k Dril'e Us
er:\' Guide on how they laid out their disks.

The results of thi effon have proved to be useful in
situations beyond the original problem. For example.
I have occasionally managed to create files with illegal
names such a, .. :. which cannot be deleted with the
Scratch command. but which can be killed off with
DSKDU. On the other hand. it makes it rather easy to
"un-delete" files that J have accidenlally scratched (pro
vided I gct to them before the syslem has reused the disk
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~ 
ot long ago I had some hardware problems with 
my 1541 disk drive and. before I realized what 
was causing my difficulties. the directory on a 
rather valuable fl oppy was destroyed. I took 

the drive to the shop and it was duly repaired. but in 
the meantime a disk was rendered useless. There is prob
ably a corollary to Murphy's Law that ,tates that when 
such a thing happens, the fl oppy disk destroyed will a l
ways be the only one you own that you neglected to back 
up. for that is exactly what happened to me . But I kncw 
that most of the data on the floppy should be intact: it 
was only the directory and perhaps one o r two files that 
were damaged . If only I could repair the directory. the 
effon that went into writing several good programs could 
be saved. 

The problems involved in such an effort could be di v
ided into two parts: one. I had to have a way to directly 
modify the directory: and two. I had to know what I 
should modify it to be. 

To solve the li"t problem I wrote a disk dbplay and 
update utility. which I call DSKDU. and which I sha ll 
endeavor to describe here . It a llows the u,cr to look at 
what is on any g iven sector on the disk and modify it 
if he so chooses. while bypassing all the standard fil e 
processing routines. It requires a C-64 or a VIC 20 with 
about 5K expansion and. of course . a 1541 di,k drive . 

The second problem was made much eas ier than it 
might have been by the fact that Commodore provide, 
fairl y good documentatio n in the 1541 Disk Dril'e U.I'
er:\' Gllide on how they laid out thei r disb. 

The results of th is effort have proved to be use ful in 
situations beyond the original problem . For example. 
I have occasionally managed to c reate fil es with illegal 
names such as ":. which cannot be deleted wi th the 
Scratch command . but which can be killed o ff with 
DSKDU. On the other hand . it make, it rather easy to 
"un-delete" fil es that I have accidentally sc ratched (pro
vided I get to them before the system has reused the di,k 

space). It has allowed me to look at exactly how vari
ous types o f fil es arc sto red . and I have even used it a 
few times to create data fi les that wou ld have been in
convenient to produce wi th BASIC. 

FLOPPY FORMAT 
If you hope to accompli ' h anything useful by directly 

modifyi ng disk data. you must have Some idea of what 
the results should look like . Commodore conveniently 
provides deul ils of their disk storage layouts in the 1541 
Disk Dril'e User :, Gllide. pages 65-68. I sec no need to 
repeat all the details here. but the manual is extremely 
terse and some explanation may help you to understand 
what the tables a re all about. 

The disk is divided into 35 tracks. numbered from I 
on the olltside to 35 nearest the cente r. Each track is 
divided illlo sectors . which a re numbered from 0 to 20. 
but nOt all tracks have the full 21 sectors- the number 
of sectors per track decreases as one ncars the center 
of the disk. (The table on the top of page 65 in you r 
User; Guide give, the actual number of sectors on each 
track .) Note that for some mysterious rea,on Commo
dore chose to number tracks beginning with one but sec
tors begi nning with zero. 

The system maillla ins a directory on each fl oppy in 
wh ich it records what fil es arc on this fl oppy along with 
certai n information about them. The directory always 
beg ins cenain information about them. The directory al
ways begins on track 18. sector I . Each file has one en
try in this directory. The first entry begi ns on the third 
byte of the block and each elllry is 30 byte, long with 
two byte gaps between them. 

The first byte o f each directory entry contai ns a code 
indicating whether this file is sequential. program. re l
ative. o r -user-. If thi s byte is "00" then the e lllry is not 
cu rrently in use: it is ei ther beyond the largest number 
of files you have ever had on the fl oppy or the file has 
been deleted. In this case any other info rmation in the 
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USING DSKDU
The opcmlion of the progmm is intended 10 be straight·

forw"rd. One general point should be made belore I de·
scribe the individu,,1 functions. All numbers are displayed
in hex"decimal. "nd "II inputmu>t also be in hex. While
this may seem inconvenient at times, most notably when
entering track and seclor numbers, the disk data itself
is u'ually most logically presented in hex. and as you
oftcn gct Ihe next tmcklsector fr 111 thc d,,'" in thc cur
rent onc, it 'ecmed rCllson"ble and con btcnt to make
all input and output be in hex .

Once it is LOADed and RU ,the program a,k for
the first tmck and sector 10 be di>played. (Remember
these numbers mu,t be entered in hex.) The program
will read the disk and display the fiN sixty-four bytes
of that block on the screen. At the extreme Icft of each
line will be the offset into the block, followed by the

exact center of the disk. and as the directory will nor
mally be referenced m re than any other data this should
minimize movement of the read/write helld' and there
fore o( disk delay>.

This sy>tem of chaining works fine for sequential (and
program) files. but relativc files llre intended to be ac
cessed randomly: that is. we do not want to have to read
through all preceding records in order to find the onc
record desired. To enable u> to do this. Commodore em
ploys what they call "side sectors." The directory entry
for II relative file contains a Irack-sector pointer to the
first side sector in addition to the pointer for the first
data block. The tirsl IWO bytes of this first side sector
block point to the second sidc sector, which contllins a
pointer to the third. and so on in the now-familillr pllt
tern. Ellch ide sector contains pointef> to up to 120 data
blocks. Thus. when a progrdm a ks for a record. the
'ystem will lirst determine which block il is in by com
paring the record length to the standard 254 data-byte'
per block. If it turned out 10 be in, Slly. block 67, Ihe
sy tern would then find the 67th pointer in the first side
sector block and retrieve U13t block dircclly, without hav
ing to follow the chain all the way from lhe lif>1 data
block, Similarly, if the record turned out to be in block
700, the syslem would lind the lOOth pointer in the sixth
side sector block. Now, lhe whole purpose here is to
llvoid having to follow the pointers to find the desired
block, so we really don't want 10 have to follow point
ers 10 get 10 the needed side sector. Inste"d. e"ch side
sector cont"ins pointers to all of the other side seClors.
The system will always keep the last one used in memOlY
so even if it doesn't need the same one ag"in at leaM
it will know where lheone it needs is 10 be found. E"ch
file is limited to a m"ximum of ix side sectors. but as
each can point to 120 d"''' blocks. thi> allows for a total
of 720 blocks, more Ih,," are "etuaJly on a di>k.

The format of user files is complelely determined by
the progmmmer. so they do not ncceSSllrily follow "ny
of the above rules. If you wish 10 use Ihem. you're on
your own.
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entry is irrelevant.
The most obvious piece of data is the file name. This

is easy to see because it i stored as normal ASCIl text.
Thc primary function of the directory i to relate this
name to the actual data on the disk. which it does by
al 0 keeping the track and sector numbers of the first
block of the file.

In this first block, the first two bytes contain the track
and sector numbers of the second block. The remaining
254 bytes contain the beginning of the actual data mak
ing up the file. The first two bytes of the second block
contain the track and sector numbers of the third block,
which contains the track and sector numbers of the founh
block, and so on, forming a kind of chain. The -pointer"
in the last block has a track number of zero. (Remem
ber that "real" track numbers begin with one.) Instead
of a sector number, the second byte will contain the num
ber of bytes in this block which actually fonn pan of
the file. This allows the system to determine exactly
where the file ends: without such an indication all file
would have to come in exact multiple of 254 bytes.

The directory itself is chained together just like a file.
The fir t two bytes of its first block contain the track
and ector numbers of its second block, which points
to its third block, and so on. It wouldn't do if we had
to look in the directory to find the directory, so instead
it simply always begins at track 18 sector I. By the way,
this location was presumably chosen becau. e it is in the

MaKe \Oll' C 6~ 0' VIC versat.le Nt!-

Graphics:

Word Processing: ;:'~ and V'C.20 $19.95
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entry is irrelevant. 
The most obvious piece of data is the file name. This 

is easy to see because it is stored a normal ASCll text. 
The primary function of the directory is to relate this 
name to the actua l data on the disk , which it does by 
also keeping the track and sector numbers of the first 
block of the file . 

In this first block, the first two bytes contain the track 
and sector numbers of the second block . The remaining 
254 bytes contain the beginning of the actual data mak
ing up the file . The first two bytes of the second block 
contain the track and sector numbers of the third block. 
which contains the track and sector numbers of the founh 
block, and so on. fomling a kind of chain. The 'pointer" 
in the last block has a track number of zero. (Remem
ber that "real" track numbers begin with one.) Instead 
of a sector number, the second byle will contain the num
ber of bytes in this block which actually form pan of 
the file . This allows the system to determine exactly 
where the file ends: wi thout such an ind ication all files 
wou ld have to come in exact multiple of 254 bytes . 

The directory itselF is chained together just like a file. 
The first two bytes of its first block contain the track 
and sector numbers of its second block , which points 
to its third block. and so on. It wouldn't do if we had 
to look in the directory to find the directory . so instead 
it simply always begins at track 18 sector I . By the way, 
this location was presumably chosen because it is in the 
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exact center of the disk. and as the directory will nor
mally be referenced more than any other data this should 
minimize movement of the read/write heads and there
fore of. disk delays. 

This system of chaining works fine for sequential (and 
program) tiles . but relative files are intended to be ac
cessed randomly: that is. we do not want to have to read 
through all preceding records in order to find the one 
record desired. To enable us to do this. Commodore em
ploys what they call "side sectors." The directory entry 
for a relative file contain" a track-sector pointer to the 
first side sector in addition to the pointer for the first 
data block . The first two bytes of this first side sector 
block point to the second side sector, which contai ns a 
pointer to the third . and so on in the now-familiar pat
tern . Each side sector contains pointer; to up to 120 data 
blocks . Thus. when a program asks for a record. the 
system will first determine which block it is in by com
paring the record length to the standard 254 data-bytes 
per block. If it turned out to be in , say. block 67. the 
system would then find the 67th pointer in the first side 
sector block and retrieve that block direct ly. without hav
ing to fo llow the chain all the way from the first data 
block. Similarly. if the record turned out to be in block 
700, the system would lind the lOOth pointer in the sixth 
side secto r block. Now. the whole purpose here is to 
avoid having to fo llow the pointers to find the desired 
block. so we really don't want to have to lo llow point
ers to get to the needed side sector. Instead. each side 
sector contai ns pointers to all of the other side sectors. 
The system will always k~'Cp the last one used in memory 
so even if it doesn't need the ;ame one again at least 
it will know where the one it needs is to be found. Each 
file ;" limited to a maximum of ; ix side sectors. but as 
each can point to 120 data blocks. this allows for a tOlal 
of 720 blocks. more than are actually on a disk. 

The format of user files is completely detcrmined by 
the programmer. so they do not ncce sarily lo llow any 
of the above rules. Ir you wish to use them. you're on 
your own. 

USING DSKDU 
The operation of the program is intended to be straight

rorward . One general point should be made be lo re I de
scribe the individual functions. All number; are displayed 
in hexadecimal. and all input must also be in hex . While 
this may seem inconvenient at times. mo"t notably when 
entering track and ;ector numbers. the disk data itself 
is usuall y most logically presented in hex. and as you 
o ft en get the next track/sector from the data in the cur
rent one, it seemed reasonable and con~ i st cl1 1 (0 make 
all input and output be in hex. 

Once it is LOADed and RU . the program ask for 
the first track and sector to be displayed. (Remember 
these numbers must be entered in hex.) The program 
will read the disk and di;play the lirst sixty-four bytes 
of that block on the screen. At the extreme left or each 
line will he the ofrset into the block. followed by the 
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VlI1ct'nt Kur('k

Nam{~ _
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Addr _~

Canild"m orders mUSI be In U.S, dollars.
We l'xport 10 other counlries.
Cornmodor~ is a rf:.'Si5t~r~ Irademark.

')Iep by ~Iep. It's surpfl'tingly ')Impl£',
Even IIlL' bl.'gll1ner Cdn un(lerslrll1d
Ih. "How and Why of A.I,"

A Fantastic Savings
Til(' rcal profit 10 Ennon

Corporrllion will be your
Pc;lftIClp.Hion In Ihe iuturt' 01
,'\rllllcial Inleiligen e. Thtort'iort" I
(1m plt',}wd to '>ay nolxx:ly \\ ill ml~"

1111', ,h,lI1(t:· be'cau-.e I!WY (ould nol
,llImd II. Ai\.-IH I~ prit.oo 10 (O'er
JU"oI ~I fr,)Lllan Of Ib rt.~·df(h ~lI1d

cll'" (~Ioplll 'nidi CO':lot ....
The "Thlllklllg" PrOW,1Il1 A'-83 1<"

JU:tl 521.57, \Vhdl's murf> thl'
.1"'10lIl1cllng E117r' i... your.. ab"oolutel)
fR'e.
-I-gu~,> 11'<, Ob\lOlh Ihell I \\anl
you to PMIl 'ipalc' m Iht, lulurf! of
ArtifiCIal Intelhg~nce. Forg.\'t' my
l'XCllelllenl ,lI1d enlhu..I,)l,m but I
lu..1 knO\\ you <1ft' gOll1g 10 be \ ery
happy (1nd 1Il1pre<i~d Ih<ll ,)lIch
Ihing.. could be donI;' With your
CUll1plller. YOLI just \\Jon'l belu.."d;· II.
Pled':>lo' (rlkl' thi:t opportunlly 110W.
Sunpl)' lill oul your coupon belO\\
,1I1d 1l1t11J 10<'!.1V. Don't ml ..... uul. It's
"ouch .1 \\onrfertul lulun:' 01
(11'<0\ l"ry ,me! l'xcitemC'nt th(u
.1\\,111", you.

\\ llh \£Ory Ix~t ot \\I ..h~,

/~~

THE ENNON CORPORATION
1817 IN. Call st., slill. B,8

Tallahassee, FL 32304

o PIe......' ...end me the
"Thill king" Progr.lm 1\ -83
lor only 521.57
111 dddilion, I Will rl'Ct'lve
~b<.ollll.ly FREE EII'.I-Ih.
1ll()~1 "l1prE:~~ive

conver~lljon(11 Art,ll( I,ll
Inw!IIsence progr.lIl1 10 d'lle.

t\\,IlI,lhl<, In disk onl)'.
I (lr U'Jo(' wllh tt'lt-.' (unllTuxlult, c,.a
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In ':Iddition. yOll will be receiving
tree, Eliza-lhe mosl alllJ7111g
lom'ersJllonal 1\.1. progr:lm to date.
Run this for your Ifl('nds and Jaw:,
Will drop ""lIh ama.lemenl. Eliza'~
r(~poI1Se:. are ~o human, il'~

unc.lnny. ,\n cnwrlalnll1g program,
Eh7~1 Will ans\-.:er once and for all
Ihe question: \lVhat C~ln rour
c.;ompUier do?

How to learn
Artificial Intelligence

You Cdn I:>t> cr~all\(·. Experimenl
and modify 10 fit your f'>efsonal u~e

hecause AN-83 and Eliza both
1}())~e':lS 501Irce cexle III basic, the
1l1(r.,1 popular easy to use language
(or the micro. Their extensive. easy
10 und rSland commands walk you
Ihrough the source cooe

FREE SOFTWARE

I h,lVe met with Itltll' "U(l~".
ApPMently, II ')et'm) Ih,lt IIlH11edldt<.'
lorpor,)te prolil I'> mor(> IO'porl.)nl
IIMI1 .!lharing If!<..hnology wllh the
public Thcrt'lore, the EI1I1OI1
Corporal ion ~tc1l1d" .11011e III offering
...upenor Artifici.l1 Inll'Il'gt'nct'
programming direclly 10 Ilw home
<-ompuler enthus",,,!.

Announcing AN-83:
The "Thinking" Program

Believe me \\ hen I ...ay AN-83 i...
llw real thing. II I'" it true ..thlllking"
prOgr.ll1l lhal rec(""t-.'<. an Initial
'knO\\'ledg b.hl:'" IrQm .1 dat.1 111('

rt>dd when AN-8, I ..larlE:'<1. U~,"g

Inductl e and dedllctIH:' IOgJC~ll

,lnalysi thi" .1IlMzing program
ck.>duces t"\ erythlng Irom Ih<1I dat.l
.mel <Idds il 10 it:, memory.
ol1ver~ing "'llh you. AN·53 ddd~

(111(1 COll1blnL~ with lacts alrt'Jdy
known. It generdl(,) nl'\\
c()nclusioll~ not explicllly (OI1t~lIllt'd

in it~ Original knowlf'dge h,l'.('-ju..,'
like your ovm Ihlnking prou>s>! Th(-'
r('<"ult: It kl1O\v') con'>lderttbly 1110re
Ihdn Ihe specific f~ld~ gl\E'n 10 it.

AN·B3 can c11~ think ~lboul

~II1Ylhll1~. II il, vlrlually unlimited III
II .. application. 1hll1k Of your

I)QS5Ibilities. Th(> jJOIl?nlial I'"
IInuleo,s. In the right hill1d... (\,·83

""ould re\'olullon/71' Ihe ,l<henlure
Slr~ltt'gy and other "'I11M1 game·
pl.lying progrJm~ 10 ':l<.1y nothing 01
da')!-ic Mcade g.llllt:"'. On the other
hane!. A ·83 could I)(~ one of the
lllost IX)\\erful bUSII1t?C>i;l analy')t<;
d\Jilable 10 Ihe hom(' computer.

My purp(he In wrltmg i, 10 J'ik

you 10 join me In haplng the
future of the new <lncl mO~1 unu~u<ll

fif,'ld in compuler techllology today:
Artificial Inldljg~l1ce.

This lncrli'C1ible power ,1I1d
specl.)(ul<tr Lr(,'all,e potential are
a\,Jrlable 10 you, lOr your computer
oght now. HOWl"" N, theft" i~ .111
alarmmg p()~lbilily Ih.ll !,llch
cll1laZlng tt:><.:hnology \\hleh vou
hdve e\ ery nght 10 nl.l~' nOl be
•1\ .1ilable to you other tholt through
tht ... OUer

This j, unlortun(lle but 'tOnw\\ hal
under~tal1clahll' du to the \\d

technology I, cre.lled. You ~C't'. only
the bU"ln~... oriented Lorporallon
c.\n IIndn<.(' re,t.'M<.h. It tht'r"'Inre I~

In <1 pO.. rllon to dictate imnll,<:llate
r~e.Hch go..ll-.. Th~e gU<.lb etrt'
In(ft.'asmg prolih through more
ciiiCi('n1 production. While v~1Iid,

lhey arc m('r<.'ly crl'JIIV{" ~lnd do
ab..,olulC.'ly nothing 10 lo..ter
pxplor<lllOn In nl'W ilpphLiltions. TIl£'
result: It'( hnology is 11(.,·v(;.'r u~t'd 10
II-. t'ull(,,;1 pOI£'nllal. BUI Wh~ll\ wor~1

01 all I,:> thtll Ih{"){" comp 1I1\·£,
corpor,lllun .. hJvt' <1b~lulely no
deo-Ir£' 10 ..h<1H..' tt"Chnology \-\ Ilh
each olher. lei dlone wuh you So.
ther donor. A" a r(>l)ult the
Infinllt->(,Iln.tl amount 01 tcchnolo~;)

th.lt ,in,)l1y Inckl(>') elO\\" 10 )'OU 1\;

A So expen..l\e you art' pro·
hihl1l'd from procumng 11

H. Shdmelully Inienor 10 till'
re~ll thing

rem Illber...you LJn buy hlgh·l£' h
consumer good~, bUI never 111{'
lechnolo~y thut Crt',lle::. it.

ThiS S,lnlt' "UlIJllon (onlronl') you
in the n(>vv Arlificlill Inlelligenn'
field, hUI wilh ,l difference:
There l~ no true Arti!iClcll
Inlelligencl" for Ihe home cOlnpuh.·r
uwr! The few progrtlm... claiming 10
be ,\rtill lal Inlelhgence Me really
simulator~, They Me nOI the re.ll
Ihlllg. Pos<,(>';sing d merp token 01
Ihe pO\\er .md ver"alillly. simul.llor~

are clearly nol worth lhelr
ell,penSI"e prlct>,

I hil\e tned r(~peatedJy 10
convince my colle~lgu~ that II IS In
their I>C\I Interest 10 release genuIne
Artificial InU:'lIi~ence to the gen ral
public. The refmement, mocllflcauon
and adaptallon as indivldu.lls create
new appilcalions would Improve
ArUlicial Intelligence Iremendously.
This would hen fit everyone in the
long WI1.

An open letter to 
the readers of Ahoy Magazine 

Vincent Kurek 
President: The Ennon Corporation 

My pu rp<hl:.' In w rit ing is to ao,k 
you to join 1111:' 10 ~hapll1g the 
11IIlJre of the new .lnel mosl unu~u.ll 
iield in computer technology today: 
Artiiicial Intelligence. 

This lI1crt:'(lible power ilnc! 
spectacular ueall\(' potential Me 
il\ailable to you, lor your computer 
right now. HO\\f..-'\er. Iht're 1!:oJ cll1 

alarming pus\lbility Ih.1' !:ollch 
amazing tt'<.hnology which you 
h.we every nght to, 111~)y nOI be 
<1\'.lIlo1bll' to you other th~ll throll~h 

1111'. o ller. 
Thl' I') unlortlllliHe but "Olllf'\\ h.11 

uncfer"ldnd.lbll' dut:' to the ",ly 
technology t ... crl:'.ued. You ~ee. only 
the bU"H1(~"", oriented corporation 
can Iln,1IK(' rl'''t''Mc h . It tlwrl'IOrt:' 1':1 
In .:1 PO"III()11 to (/telale IIlll11ediate 
re:,edrch go • .II .. , Th~e go.ll.., cHl' 
Increa!:otng IUOII" through 1110re 
eiliCient production. \Vhlle \'(111<i. 
they are mt'rl'iy cn.~atl\'e Jnd do 
ab<;;olul l'ly nothing to IO'-ter 
e'pIOr.1110n In nl-,\\ appllcJtlon". TIll' 
re,-uh: I(:>lhnology I ~ n£'\er u"ed 10 
II::. lulle..,t pOlenllal. But \\ h<ll \ \\,or ... , 
01 (1 11 I" Ih.11 Ihf:>')(' competll\e 
corpor,lIIorh ha\l.~ ab-,olull'ly no 
d('<.,Ir<.' to ... h,m.' {(:'Chnology V\ Ilh 
each o lhpr, lei dlone with you. So, 
the) don'!. A ... d r('!ou ll tht' 
Inl in ite"lm.J1 amount 0 1 technology 
the'll lin,)lly trt(kle~ down to you I~ : 

A. ~o expen..,ive you <He pro· 
hlblted Irom protu rrtng II 

B. 5h,Hnelully Inienor 10 lilt' 
real thmg 

rem ~l11ber ... you (~I/l blry hlgh·tech 
con umer good~, but n(:..'\er Ih(' 
techno logy th.ll cr('')II..''5 it. 

This .,ame ~lIu <1 110n conlronl'! you 
in the r1l"'W ArtifiCial Intelligence 
IICkl , bUI wuh d diiference: 
There i.., no trul' Arti ficidl 
Intelligence i"Orlhe hOI11(' (ompull;'r 
user! The 1(",\\ program ... claimlllg 10 

be Artil icial Intellrgence Me really 
simu lator..,. They are nOI thf' r('.ll 
th ing. P<h!O"'~lng 0:1 mere token or 
the power ,md ver''!<ltilily, ~Imul.lto,.., 

are cleMly nOl worth Iheir 
expl'nsiv(;.' price. 

I have tned repeate<lIy to 
convince my colle~lgul~ thai II r ~ rn 
their be..,t interest to release genuine 
ArtrllCial Intellipence to the general 
public. The relmement , modifi allon 
and adaptation as indiViduals c realE' 
ne'\v applicdtion<; would Improve 
Artiflci.d Intelligence tremendously. 
Thrs would benelit everyone in the 
long run. 

I h~l\t' met with lill ie "U(le,~. 
Apptlfent ly, II s('em~ Ih.lt Il11l11eclldte 
torporate prOllt r., mort' Important 
Ih.l n ~hanng tl'lhnulogy wrlh Ihe 
public. ThereloR', the Ennon 
Corporation .., tanc.h .1Io rl<' in offerrng 
'tuperror Art riki.ll Inl l..· lIIg('nce 
progr.1I11ll1rng dlrl"'ltly 10 the hOI11t' 
(umpUll'r enthu..,r.l .. t. 

Announcing AN-B3: 
The " Thin king" Progra m 

Believe me when I .,ay AN-B] I ... 
Ih(' rl'al thing. II '" .1 true " thlnkrng" 
progr<lrn Ih.lt receives, an inllr ~ll 

" knowledge bol~l''' irom .1 dolt.! ItI <.' 
read when AN·B1 I" .., tJrled. U<::.lIlg 
Inductr ve and cleductlvt' logic.!1 
<lIl.1ly ... i~, Ihr .., .1m<17tl1g program 
dl->dUCes €'\erythlng Irom th.1I d,1I.1 
dnd ttdcls it to II'., memory. 
oll\er~ing WIth you, AN·B3 adcb 

<md combInes with I.l el';:. al ready 
known. II generdtl~ 11(,,\\ 

conclu~ion ... not expli( uly cont.tim.'d 
III II::. o riginal knowl<':l(lgt~ b.be- jw.1 
Irke your own thinking proces~! Til{' 
r(,.,ult : II know~ comlderJbly nlore 
than the speCHIC (.KI!> gl\en to il. 

AN·B) C~ln .ll~o Ilunk (lbout 
.mythlng. Iii .. \ rrlu.llly unllmrted rn 
rt.., applical lon. Thlllk 0 1 your 
po<,slbil rt lt:"l. Tht' potential I.., 
Irll1illes~ . In the right hand!!, AI -B3 
would revolutroni7t' Ihe .ld\l·nture, 
.,tr,lI l'gy and otht-..' r .,l11ctrt g.lme· 
pJ'lying progrJm.., to ~~Iy nothing 01 

dt1~~ic arcade 8<1111" ..... On the o lher 
h.lI1d, A ·B3 could be one 01 the 
1110St pm\'('nul buslnes~ .1Il.1ly~1::. 

~I\ 'a ilable to tht' hon1(' computer. 

FREE SOFTWARE 
In addition, you will be receiving 

free. Eliza - Ihe 1110S1 ~llllilzlng 
conVer!kl l ional A. 1. progr.ll11 to dat"'. 
Run this (or your frrend., and jaw.., 
Will drop with tlmaZel11enl. Eliz.I·" 
r~ponse are ~o human, II '~ 

uncanny. An enh::~nalnrns progrtlll1 , 
HZ.l will .1I1S\l,.er once and lor all 
tht' queslion : What can your 
computer do? 

How to lea rn 
Artiricial Intc lligcnce 

You C.ln 1)(:' trt'.1tiv('. Experimen t 
and modiiy to fi l you r personal use 
because AN·B) and Eliza both 
1}o~56~ sou rce code In basic. the 
11l~1 popular e.lsy 10 use language 
lor the mrcro. Their extensive, easy 
to understand commands walk you 
through the source code 
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~tt'P by ~ll.:'p. It 's urprtslngly !o1111r>le. 
Even thl' bt'glnnt'r CCln ul1(ler~t.ll1d 

the " How and Why of A.I." 
A Fantast ic S • .wings 

Thl' rt'dl profit to Ennon 
Corporalton w i ll be your 
PMIICIIl<ltron In Ihe IlHurl' 01 
ArtrllCloII Inleiligence. Tht'H_'lore. 
,1m pll'.I~p(1 10 "'<lY nobody \\ ill 11l1~'" 

Ihl.., lh.lI1l.t' becclu<,e thl')' (ould nor 
,mord rI . AN·tU r~ prrnod 10 l.O\l'r 
IlI"t <t Ir,Klron 01 II ::. rt~',H(h <lI1e1 
( 1<.'\ ('IOpnH'nlal co~t ... 

1 he " Thtnking" Progr,Hll AN-8J • .., 
IU.,t 521.57 . What'::. 1110re, the 
.Noundlng EIII.l h your ... db.,olulely 
Ifl.'t' . 
-I-gut' ..... 11 \ oIJ.. IOU'" Ih.1I I \\tll1l 
you to p.ulltrpatt' 111 the lulurt' 01 
t\rtrlru.11 Inlelllg(;.'ncl'. Forgr\l' 1l1~ 

t'X(llt'ment and enthu'tld~1ll but I 
IU"'1 kn{)\\ you are gOing to be \ ery 
happy clnd rll1pr~~ed 1I1dt ~uch 
thing ... lould be dom:' \\Ith your 
(omputt'r. You jU3t won't hl'lll'\e It . 
Pk'd"'e takl..' thl ., opportunIty no\\ . 
Slillply 1111 Olll your coupon belO\\ 
,lI1d molll today. Don' l I1U" ... oul. It'~ 

... ue h d wonderiul lutur!;.' 01 

dr ... {O\ t>ry .Ind t'xcitemt'nt tlMt 
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about what the data will look like. It drops leading blanks,
expects lO see a carriage return lO terminate the input
stream, and a sumes each variable will be terminated
by a comma or colon. one of this could be expected
to be true for an arbitrarily chosen block on the di k,
especially for those containing directory information or
programs. Thus GETII seemed the logical choice, and
indeed that wa what I used in my first version of the
program. Unfortunately. this ran extremely slowly. Writ
ing with PRINT#, while nOI as bad. was also unaccept
ably slow. Therefore, I decided to code the read and
write roulines in machine language. I have entered the
POKE values in the listing with the corre ponding as
sembler mnemonics as REMarks beside them as an aid
to comprehension. Each routine transfers data from the
buffer directly into or out of the integer array D%. Lincs
1130 and 3130 are u ed to get the address of this array
into locations 828-829 where it can be accessed by the
ML routines.

Di playing the block is rather simple. Line 2150 prints
the hex representations of bytes, four per line, while line
2160 prints the ASCII values. Some of the e cannot be
printed without me sing up the display. most notably the
color codes and cursor controls. and so are convened
to periods.

Control of the cursor for modification is a bit unus
ual. Line 2220 computes Which byte of the sector we're
On from page. line, and column. It also computes an ad
justed column nllJnber (CI) to allow for the space after
every two hex digits on the display. Line 2225 sets up
and calls the kernal plot routine. Line 2230 turns on the
blinking cursor, and line 2250 shut it off again after
getting a character and then put back whatever was in
that position before (so we don't leave inverse video
blocks scattered about the screen).

Whenever a byte is modified, the new value is com
puted in line' 2430-2450 by simply runoing the hex rep
resentation through the inpul routine. This is admitted
ly a bit clumsy. but it was shor! and ea y to write and
it seems to run sufficiently fast.

FINAL COMMENTS
Beginning users are cautioned against trying lO mod

ify the disk directly when they are not sure exactly what
they are doing. especially with regard to the directory.
A good idea might be lO practice on a 'junk di k' with
a few files lossed on it, to sec exactly what happens.

Another caution to bear in mind is this: if you do any
thing to change which sectors are "in use," be sure to
run the verify (V command) to updatc the Block Allo
cation Map. (This is a table which the system keeps on
track 18. sector 0, in which it record which block are
in use and which are available.) While it is possible to
alter the BAM yourself, I definitely rccommend against
it. Its format is rather obtruse. making it easy to err.
and any error can result in data being overwritten - Veri
fy i easier and safer. 0

SEE PROGRAM LISTING ON PAGE 105

values of the data bytes in hex. and then their represen
tations as ASCIJ characters. Any byte which is not ASCIJ
for a letter. digit, or one of a few special characters will
instead be displaycd as a period.

Due lO the limitation' of the VICs screen size. the
program can only display 64 bytes of each 256 byte sec
tor at. one time. To gel the next 64 bytes you must press
the f3 key ..If you wish to go back to the preceding 64
bytes you must hit the fI key. If you hit 0 while the
screen is displaying the last 'page' of the block you will
be shown the first page, and if you hit fI while the screen
is displaying the first page you will be shown the last page

When you are finished looking at a given seClOr. you
may instruct the program lO show you another sector
by pressing the n key. It will then a k you for the track
and seclOr numbers and proceed as above. If you press
the f4 key instead Ihe program will dispense with ask
ing you for a track and sector and will display the next
block in the file.

If you wish lO modify a sector. you may usc the cur
sor comrol keys to move to the hex digit of the byte you
wish to change. then press any valid hex digit key (0
to 9 or A to F). The A CII on the right will also be
changed to reflect the new value. You may change any
number of bytes in a sector and freely flip pages with
the fI and 0 while doing so. When you have the sector
looking the way you want it. press f8 lO actually update
the di k. Unlil you do this your changes are only kept
in RAM. so if you make a mistake and want to get back
to what was in the sector before, you need only press
n and reread the same sector (or you could go on to
some other seClOr and forget the whole thing).

When you are through monkeying around with your
floppy. press f2 to exit the program. Note: Don't exit
by pressing RUN/STOP as this will leave the disk chan
nels open and terrible things may result.

If you press any key which the program cannot inter
pret, it will flash a help screen telling whal the valid keys
arc and whalthey do. If you forget which function key
docs what. simply hit anything invalid. such a the rc
lUm key or a question mark. and you will be shown thi,
help screen.

PROGRAMMING NOTES
A few comment.; may be in order on some of the Ics

comprehen,ible portion, of this program.
The first requirement in writing it was to be ablc to

gel data off the di k by track and secLOr and then put
it back after il was modified. This could have been dif
ficult to do had not Commodore conveniently provided
the U I and U2 disk commands. The UI command caus
es the drive LO read a block. pecified by a track and sec
tor number and load it into a buffer in the drive unit;
U2 takes data from the buffer and writes it onto the disk.
The only remaining problem Wa!> transferring data be
tween the buffer and the computer il,elf. The normal
way to read data is with I PUTII or GETII. INPUTII
was ruled out because it makes 100 maoy assumplions
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values of the data bytes in hex, and then their represen
tations as ASCIJ characters. Any byte which is not ASCII 
for a letter, digit, or one of a few special characters will 
instead be displayed as a period. 

Due to the limitations of the VIC's screen size. the 
program can only display 64 bytes of each 256 byte sec
tor at one time. To get the next 64 bytes you must press 
the f3 key .. lf you wish to go back to the preceding 64 
bytes you must hit the fI key. If you hit f3 while the 
screen is displaying the last 'page' of the block you will 
be shown the first page, and if you hit fI while the screen 
is displaying the first page you will be shown the last page 

When you are finished looking at a given sector. you 
may instruct the program to show you another sector 
by pressing the f7 key. It wi ll then ask you for the track 
and sector numbers and proceed as above. If you press 
the f4 key instead the program will dispense with ask
ing you for a track and sector and wi ll display the next 
block in the file . 

I f you wish to modi fy a sector. you may use the cur
sor control keys to move to the hex digit of the byte you 
wish to change. then press any valid hex digit key (0 
to 9 or A to F). The ASCII on the right will also be 
changed to reflect the new va lue. You may change any 
number of bytes in a sector and freely flip pages with 
the fI and f3 while doing so. When you have the sector 
looking the way you want it. press 1'8 to actually update 
the disk. Until you do thi s your changes are only kept 
in RAM . so if you make a mistake and want to get back 
to what was in the sector before , you need only press 
f7 and reread the same sector (or you could go on to 
some other sector and forget the whole thing) . 

When you are through monkeying around with your 
floppy , press f2 to ex it the program. Note: Don't exit 
by pressing RUN/STOP as this wi ll leave the disk chan
nels open and terrible things may result. 

If you press any key which the program cannot inter
pret. it will flash a help screen telling what the valid keys 
are and what they do. If you forget which function key 
does what , simply hit anything invalid. such as the re
turn key or a question mark. and you will be shown this 
help screen. 

PROGRAMMING NOTES 
A few comments may be in order on some of the less 

comprehensible ponion, of this program. 
The first requirement in wri ting it was to be able to 

get data ofT the disk by track and sector and then put 
it back after it was modificd. This could have been dif
fi cu lt to do had not Commodore convcniently provided 
the U I and U2 disk commands. The U I command caus
es the drive to read a block specified by a track and sec
tor number and load it into a buffer in the drive unit ; 
U2 takes data from the buffer and writes it onto the disk. 
The only remaining problem was transferring dma be
tween the buffer and the computer itself. The normal 
way to read data is with I PUTH or GETH. INPUTH 
was ruled out because it makes too many assumptions 
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about what the data will look like. It drops leading blanks. 
expects to see a carriage return to terminate the input 
stream. and assumes each variable will be terminated 
by a comma or colon. None of this could be expected 
to be true for an arbitrarily chosen block on the disk. 
especially for those contai ning directory information or 
programs. Thus GETH seemed the logical choice. and 
indeed that was what I used in my first version of the 
program. Unfonunately. this ran extremely slowly. Writ
ing with PRINTH, while not as bad. was also unaccept
ably slow. Therefore, I decided to code the read and 
write routines in machine language. I have entered the 
POKE values in the listing with the corresponding as
sembler mnemonics as REMark beside them as an aid 
to comprehension. Each routine transfers data from the 
buffer directly into or out of the integer array D%. Lines 
1130 and 3130 are used to get the address of this array 
into locations 828-829 where it can be accessed by the 
ML routines. 

Di playing the block is rather simple. Line 2150 prints 
the hex representations of bytes, four per line, while line 
2160 prints the ASCII values. Some of these cannot be 
printed without messing up the display, most notably the 
color codes and cursor controls. and so are convened 
to periods. 

Control of the cursor for modification is a bit unus
ual. Line 2220 computes which byte of the sector we're 
on from page . line. and column. It also computes an ad
justed column number (C I) to allow for the space after 
every two hex digits on the display. Line 2225 sets up 
and calls the kernal plot routine. Line 2230 turns on the 
blinking cu rsor. and line 2250 shuts it off again after 
getting a character and then putS back whatever was in 
that position before (so we don't leave inverse video 
blocks scattered about the screen). 

Whenever a byte is modified. the new value is com
puted in lines 2430-2450 by simply running the hex rep
resentation through the input routine. This is admitted
ly a bit clumsy. but it was shon and easy to write and 
it seems to run sufficiently fast. 

FINAL COMMENTS 
Beginning users are cautioned aga inst trying to mod

ify the disk directly when they are not sure exactly what 
they are doing. espec ially with regard to the directory. 
A good idea might be to practice on a 'junk disk' with 
a few files tossed on it , to see exactly what happens. 

Another caution to bear in mind is this: if you do any
thing to change which sectors are "in use." be sure to 
run the verify (V command) to update the Block Allo
cation Map. (This is a table which the system keeps on 
track 18. sector O. in which it records which blocks are 
in use and which are ava il able.) While it is possible to 
alter the BAM yourself. I definitely recommend against 
it. Its format is rather obtruse, making it easy to err. 
and any error can result in data being overwritten - Veri
fy is easier and safer. 0 
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A Sequential, Program, and Machine
Language File Copier for the 64

By Dave Barron
brief comments. 0
lJDe Is DtxrtplIoa

10- 30 Clearlbc sc..... and POKE in tt.. Ml code from the data
conlaincd in lines 240 through 280. The numbers POKEd
i. by line 30 set memory; poinle" used for keeping lrack
orwbere '"" are in memory b'ler on and initializing a coun
ter Iocalion.

40- 80 Prilll 0CISCRClI menu.
90-110 Get user" choic:e. COD\'Cn hi~ !dring response to a numeric

value. and jump to appropriate line to handle choice.
120-150 Allow user 10 inpot file name.
160-180 Open disk liIe and jump to Ml rouline beglRning al 3584.

which reads file imo eompoter', memory.
Sets where end of file just read in exist\, reset memory
al1ocaIion. and reinitiali.ze counier.

200-210 Get user's new filename and allow u""r 10 ,wap disks.
220-230 Open disk file 10 write file to and jump '0 Ml routine at

3621 to write file to disk from compulcr's memory.
Tells user copy is complete and goes back to see if he wanls
10 copy any more files.

240-280 The data statements with .he actual Ml code.
290 End program.

SEE PROGRAM LISTING ON PAGE 107

IT Ihe Super Duper file copier utility will allow
disk users to copy sequential or program flies
easily from one disk to another (or 01110 the
same disk). It will also allow you to rename

the file. One nice feature is that you can also copy ma
chine language programs without having to know end
ing and starting addresses. thus making it easy 10 copy
ML programs.

Super Duper demonstrates the use of what I like to
describe as hybrid programs. These are programs I enjoy
writing because I can take advantage of the easy 10 use
BASIC language and combine it with the speed and! or
necessity of using machine depending upon the appli
cation. Further. by using kernaI routines I can create
shon effective programs while letting the already built
in ML routines do much of the work. .

A brief description of the BASIC program listing fol
lows. Also included on this page is a disassembly of the
actual ML code that is POKEd in by the BASIC pro
gram. for those thaI wish to follow the ML logic. with

3584 12 '.13 LOI 11"13 :loed 1 .... with filii "
3W 'lfJ C6 FF JSI Sf'FC6 ;.ICP to 01111 tenaa1 teNt'"
3589 ztJ ,.. FF JS...... 1_ to GEl'II Ur-.l rolIttDit ... PIll

cbarecur 1a & rea
JS92 AC 3C '13 LOY VOOC 11... , .... vttb coatei'
3m 91 n STI un).T ;PUl eharw:ter F(tft lato..,.,
3597 C8 1NT Il11cr_t 1 ,... (tblo COBtft)
3598 8C 3C 'I) m VJ3JC letore the couter lato coater~

loeauOD
W,l a, ,,, at ,sr~J :ca.pe.r. coat... to aero
W,) or, fJ8 III! VIEID ; if Mt fJ brHdl to 'JIlD
)6115 E6 Fe INC lFe lif coate.... f) 1Ilc~~

poiDter
3fh7 0\6 Fe LDI ,PC ;INd I vitb poillUl' .,.1..
36fJ9 UJ 9f 0'1 1$9' ;la fn. too~ to fit ... __,
3611 prj 'Ii BfJ) S'JE21 ;if ru. too J.arae t.bMa br'adli to rei
3613 U fJlJ LOA S9'J ;INd " .... vUII IItUU ....
3615 "., !4 BIlQ VS,S ;If It'. (I br.-c:1I to '-.,so 1ft MlOtIler

c.hIrectet'
1617 Ztl CC fT JSI SFFa: ;.... to a.acB una! ro.t'" .. deu' 110-,.
')62fj 611 ITS ; retan to IASlC
3621 A2 '13 LUI '$113 ;1_ I .... with lapeal filii "
3623 2fJ C9 fF JSI SFfC9 ;... to a.:mf kend roat_ ..... *-1

for Mt,.
3626 I/:. 3C 'D LOT 1I))3C ;1_ 'I twa wida co.tw
3629 81 FB LOA un),t ;1_ A r.. ritb Itnt cbarKter f~_.,
3631 C4 FD

CPT "'"
I~ t .... to ..... la pobhr
10000tloa

J633 WI fJ6 .....,.,. I if ...t ....1 kIuda to ra39
3613 A6 Fe LDI $PC 11-.1 I .... vith .....r: •• 1a poUter'
3637 !4 F! en SF' lc.c.pere lIbet'. Ie I to _tt.... n
3639 prj I', BIlQ SfJ!49 Uf It"....at kMdIo to r..,
364. C8 1NT :IDCIr_t , na
3642 8C )C (JJ m S-'JJJC laton , .... tato coater locata-
J66S 'ltl D2 FF JSI IPFD2 l_ to aIIOJI' keI'-.l .....u. ........

cllerKtw to .t*
3648 Cf, (~,

(7f "'"
lC.... ' nato"

)6Y, VI 16 .......,.. :If ... IJ ...... to '.a& I .. eaoUln'
charw:t...

J6S2 E6 PC INC $PC llac~t poiata'
J6S4 6C 2A (IB ........,.. llO bKk ... pt uotIIeI' dmwcbl'
J6S7 zr, CC FF JSI Smx: :_ to CLIQII an.t~ ... d ... I/O

cIIa......
J6611 611 ITS lNt_no to BASIC

ML Code Disassembly

SUPER DUPER=---
A Sequential, Program, and Machine 

Language File Copier for the 64 
By Dave Barron 

I r I ' I he Super Duper file copier ulililY will allow 
disk users 10 copy sequential or program files 
easily from one disk to another (or onto the 
same disk) . II will also allow you 10 rename 

Ihe file. One nice femure is mal you can also copy ma
chine language programs wilhoul having 10 know end
ing and slarting addresses. Ihus making il easy 10 copy 
ML programs. 

Super Duper demonslrates Ihe use of whal I like 10 

describe as hybrid programs. These are programs I enjoy 
wriling because I can lake advantage of Ihe easy 10 use 
BASIC language and combine il wilh Ihe speed and! or 
necessilY of using machine depending upon Ihe appli
Calion. Further. by using kemal roulines I can creale 
short effeclive programs while lelting the already buill
in ML roulines do much of me work . 

A brief descriplion of Ihe BASIC program lisling fol
lows . Also included on Ihis page is a disassembly of Ihe 
actual ML code Ihal is POKEd in by Ihe BASIC pro
gram. for Ihose Ihal wish 10 follow Ihe ML logic . wilh 

ML Code Disassembly 
358lo "2 r,3 LOX 1$1,3 
3S86 'PI C6 FF JSR Sfl"C6 
3589 lfJ E4 n' JSR SFFF.4 

: loe.d 1 fel with fUe 13 
:JHI' to 0111" kernal rout 1M 
:JHP to C!TIH kernel rOllti.De and put 
chllncter in A fel 

)592 AC 3C IJl 

3595 91 FB 
3591 C8 
3598 8C 3C IJ) 

Wli aJ Ih 
)6tf! WI fAJ 
3&15 E6 F'C 

3fh7 A,6 Fe 
361"19 EtJ 9F 
3611 fTJ IJ4 
361) A.~ 91J 
3615 f11 E4 

3617 21, OC FF 

)621, 6fJ 
3621 .\2 'I) 
)623 2(, C9 IT 

3626 AC lC fj) 
3629 Bl FB 

3631 C/o FD 

3633 IYJ (.16 
3635 A6 Fe 
3637 t:A F'! 
3639 tv, 1'1 
3641 CB 
3642 8C 3C (13 

3645 211 D2 IT 

3648 ClI {f} 

36Y, IYJ E6 

3652 E6 Fe 
3654 4C 2.\ (IE 
3657 211 OC t ... 

366fJ 6fJ 

I.DY St,l)c : 10lll0d Y rea with counter 
STA (SFB),Y :put chanct..r aotu!n into _r1 
tNT ;lncr~t Y rea (t.1M! counter) 
m S'J3JC :.t.ore the covnter into counter ..or, 

location 
cpr IVh :c~re counter t o zero 
BHE SflEID ; U not fJ branch to fJEI D 
INC SfC ; if counter Will I, incr"lll .-.or, 

pointer 
LDX $Fe ; lind I with pointer ull1e 
CPl 1$9F ; is ru. too lUJe to fit in~o ...,r, 
Btl) $hE21 ;ir rUe too lar.a then branch to (J£21 
LIM $9'J ; load A rea with .tatUI word 
SEQ $IJt))5 ;if it's I, branch to IIUI5 , ,at Inother 

eN- ractar 
JSR smx: ;JKP to CLRQlN !ternal routtne and deu I/O 

channels 
RTS ; return to B.\SIC 
1.DX 1$(,3 ;lo.d X re, with lOllcat rUe 13 
JSR SFfC9 ;JHP to Oilout' kernel routine and opan chlinnel 

[or output 
LOY St,3le ; IGBd Y rea wi th counter 
LOA ( SfB), Y ; loed A reI with flut character fro. 

-"1 
CPY $FD ;cOllpar. Y rei to wl\at'a In pointer 

location 
B~E SI'I09 : if not equal branch to (,E39 
LOX $Fe ; IMd X rea with whet's tn potntar 
CPX sn ;caepare wl\at's In I to what 'a iA F8 
BEQ S(,£49 ;if it'. eqlMll branch to (69 
!MY : tacr_at , ra, 
STY SI'J33C ; .tora t rei into couater locat 1011 
JSR Sf'FD2 :.IMP to 0lW1T kerns! routine aa4 output 

cha.racter to diak 
CPt ISifl ;c~re J rq to {J 

&HE SlJE2A ; if fIOt {J branch to (J£2A & pt another 
charactar 

IHe SFe :iacr_at polater 
JHP St,tzA ; 10 back and ,at IPOther charllCter 
JSR SFFa: :.IMP to CLRCUf kemal routl .... and claar 1/0 

charanela 
RTS : utlln to BASIC 

brief commems. 0 
Lin. #s I>escrlptkH> 

10- 30 Clear Ihe ~rcen and POKE in the ML code from the data 
conlained in linc!'I 240 through 280. Thc numbers POKEd 
in by line 30 ~t Olemory: pointer!', u!'!ed for keeping track 
of where we arc in mcmory later on and initializing a coun
ter location . 

40- 80 Print on\Creen menu. 
90-110 Get user\ choice. conven his !'!tring response to a numeric 

value. and jump to appropriate line to handle choice. 
120-150 Allow user to input file name. 
160· 180 Open di~k file and jump to ML routine beginning at 3584. 

which read!'! file into computer .... memory . 
190 Scb where cnd of file jUllt read in eXi'il', re!ooct memory 

allocation. and rcinitialiLc counter 
200-210 GCI u\Cr's new filename and allow u!,cr to swap disks , 
220·230 Open dis~ file to write file to and jump to ML routine at 

3621 10 write file to dis~ from computcr'!oo memory. 
230 Tells u::.cr copy is c.:omplctl! and gocs bad to sec if he wanb 

10 copy an) more flies . 
240·280 The data statements with the actual ML code. 
290 End program . 
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TWO
COLUMN
DIRECTORY
IH Iave you ever listed a disk directory, only

to have half of it scroll out of sight before
you could read it? Have you ever wanted
to load or erase files right from the direc-

tory without typing all those lengthy commands? Then
Two-Column Directory is for you.

As its name implies, Two-Column Directory displays
the directory in two rows, making it possible to view
40 file names at once instead of the usual 25 or fewer.
(Many of your disks probably contain fewer than 40 flies,
so much of the time you'll be able to see the full direc
tory in one ShOL)

The program also allows you to load or erase files
by putting the cur or on the file name of your choice
and pressing just one or two keys.

In addition to working as a stand-alone program, TWQ

Column Directory can be pared down to a subroutine
for use within your own programs. The subroutine that
we will describe omits the load and erase features in or
der to make the length of the code manageable. The re
sulting routine will provide a twlH:olumn directory from
within your program without erasing your program in
the process.

In order to display dual rows ofdirectory information,
Two-Column Director)' had to compromise somewhere.
The Commodore 64's 4O-column screen can't show two
file names side by side and still include the program types
and number of blocks occupied by each file. So, Two
Colunur Directory displays the program type as one let
ter (P for Program, S for Sequential, and R for Rela
tive) and omits the file size. Most of the time, the size
is not crucial anyway.

After listing the first 40 file names (or fewer, if that's
all the disk contains), the program beep , displays a rec
tangular yellow cursor, and shows a command line at
the boltom of the screen. This line reminds you that fI
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FOR
THE C-64
BY RICHARD LOVETT
AND BARRY ARCHER
will continue the listing, f3 will stan the listing over
again, f5 loads a program, and f7 erases one.

To load or erase, use the cur or control keys to put
the cur or on top of the file name of your choice. Two
Column Directory is set up to load any program file that
uses the LOAD "filename",S syntax. If you press f7 to
erase, the command line asks you to confirm your in
tent before it scratches the file. And, if you accidental
ly put the cursor on a blank line before pressing f5 or
f7, the program ends.

Assuming there are more than 40 ftIes on the disk,
a press of fI causes Two-Column Directory to erase the
lefthand column and show the next 20 file names; if till
more remain, another press of fI erases the righthand
column and shows an additional 20. This procedure con
tinues until the full directory has been displayed.

To trim things down to a manageable subroutine, omit
lines 70, 140-160,200,210,250, and 260-580. Then
make these additions or substitutions:

·25 COL=1
'IMJ IF BY$="" OR BY$=CHR$(34) THEN BY$=C
HR$(32)

'165 PRINT BY$;: NEXT
·2(J5 IF COL=2 THEN PRINT HO$+"[DOWN]":GOT
o 11()

·21() PRINT "[DOWN][12" "][RVSON] PRESS A
KEY"

•211 GET J$: IF J$="" THEN 211
·212 PRINT HO$+"[DOWN][DOWN]";
·225 PRINT SP$;SP$;HO$;"[DOWN]": GOTO 11()

You will also need to add either a RETURN or GOTO
line following line 255 in order to send control back to
your main program. 0

SEE PROGRAM LISTING ON PAGE 103

TWO
COLUMN 
DIRECTORY IIII ave you ever listed a disk directory , only 

to have half of it scroll out of sight before 
you could read it? Have you ever wanted 
to load or erase files right from the direc-

tory without typing all those lengthy commands? Then 
Two-Coilimn DirectOlY is for you. 

As its name implies , Two-Coilimn Directory displays 
the directory in two rows, making it possible to view 
40 file names at once instead of the usual 25 or fewer. 
(Many of your disks probably contain fewer than 40 files, 
so much of the time you'll be able to see the full direc
tory in one shol.) 

The program also allows you to load or erase files 
by pUlling the cursor on the file name of your choice 
and pressing just one or two keys. 

In addition to working as a stand-alone program, Two
COIIlIllII Directory can be pared down to a subroutine 
for use within your own programs. The subroutine that 
we will describe omits the load and erase features in or
der to make the length of the code manageable. The re
sulting routine will provide a two-column directory from 
within your program without erasing your program in 
the process. 

In order to display dual rows of directory infomlation, 
Two-ColllllllI Directory had to compromise somewhere. 
The Commodore 64's 40-column screen can't show two 
file names side by side and still include the program types 
and number of blocks occupied by each file. So, Two
COIIlIllIl DireClOlY displays the program type as one let
ter (P for Program, S for Sequential, and R for Rela
tive) and omits the file size. Most of the time , the size 
is not crucial anyway. 

After listing the first 40 file names (or fewer, if that's 
all the disk contains) , the program beep , displays a rec
tangular yellow cursor, and shows a command line at 
the bottom of the screen. This line reminds you that fl 
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FOR 
THE C-64 
BY RICHARD LOVETT 
AND BARRY ARCHER 
will continue the listing, f3 will start the listing over 
again , f5 loads a program, and f7 erases one. 

To load or erase, use the cursor control keys to put 
the cursor on top of the file name of your choice. Two
Collimll Directory is set up to load any program file that 
uses the LOAD "filename",8 syntax . If YOll press f7 to 
erase, the command line asks you to confirm your in
tent before it scratches the file. And, if you accidental
ly put the cursor on a blank line before pressing f5 or 
f7, the program ends. 

Assuming there are more than 40 files on the disk , 
a press of fl causes Two-Collllllll Directory to erase the 
lefthand column and show the next 20 file names ; if still 
more remain, another press of fl erases the righthand 
column and shows an additional 20. This procedure con
tinues until the full directory has been displayed. 

To trim things down to a manageable subroutine, omit 
lines 70. 140-160, 200,210,250, and 260-580. Then 
make these additions or substitutions: 

·25 COL=1 
'1M) IF BY$="" OR BY$=CHR$(34) THEN BY$=C 
HR$(32) 

'165 PRINT BY$; : NEXT 
·2()5 IF COL=2 THEN PRINT HO$+"[DOWN)":GOT 
o 11() 

'2F) PRINT "[DOWN)[12" ")[RVSON) PRESS A 
KEY" 

• 211 GET J$: IF J$='I1I THEN 211 
· 212 PRINT HO$+" [DOWN )[ DOWN)" ; 
• 225 PRINT SP$; SP$; HO$;" [DOWN)": GOTO 11() 

You will also need to add either a RETURN or GOTO 
line following line 255 in order to send control back to 
your main program. 0 

SEE PROGRAM LISTING ON PAGE 103 
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INNOVATIVE ORGANIZERS, INC.

For Commodore 64™ & VIC-20™

Plus Shipping

Optional Accessories

pi

~
ill

l'
ar

$17.98

$29.97

$37.97

$19.48

CRT-l
CRT-2
CRT-3
P-D-l

SS-l Surge & Spike
Suppressor

$29.95

CF-1 Computer Fan
$29.95

CALL TOLL FREE
1·8()()'233·3645 Ext. 15

P.O. Box 108. Markleville. IN 46056
Reader Service No. 208

WELCOME, 10 the family oflNNOVATIVE ORGANIZERS. These ATTRAC.
TlVE power organizer stands. made of ABS PLASTICS, U.L. RATED, provide an
opportunity for a more PROFESSIONAL looking computer installation. both at
HOME and in the WORK PLACE.

There is AMPLE room under the organizer 10 place all the computer
accessories: POWER SUPPLY, MODEM, GAME CABTRIDGES, MEMORY
EXPANSION, and MUCH MORE.

Now, let's examine how these organizers work. There are J CRT-Models.
CRT-I holds a Monilor or T.V. Sel and a VIC 20 or 64. All wires & eartridg,s fit

neally under the organizer.
CRT-2 same as CRT-I. bUI also has: ONE·STEP MASTER SWITCH (permits 4

pieces of hardware to be turned on and off from one switch. plus circuit protection.
incoming power fused with 6AMP Fuse).

CRT-J same as CRT-2. but also has: SURGE & SPIKE PROTECTION built in.
P-O- I: HOLDS 1525 PRINTER & 1541 DISK DRIVE.

O All wires & canridges fit neatly under the organizer.
._. Ask about our Power Lock Switch & Power Portable

Computer Fan & 2 OUllet Surge & Spike Protection.

INNOVATIVE ORGANIZERS, INC. 

For Commodore 64™ & VIC-20 TM 

WELCOME, to the family of INNOVATIVE ORGANIZERS. These ATTRAC. 
TIVE power organizer stands. made of ABS PLASTICS, U.L. RATED, provide an 
opportunity for a more PROFESSIONAL looking computer installation. both at 
HOME a nd in the WORK PLACE. 

There is AMPLE room under the organizer to place all the computer 
accessories: POWER SUPPLY, MODEM, GAME CABTRIDGES, MEMORY 
EXPANSION, and MUCH MORE. 

Now. lefs examine how these orga nizers work. There are) CRT·Models. 
CRT· I holds a Monitor orT.V. Set and a VIC 20 or 64 . All wires & cartridg~s fit 

neatly under the organizer. 
CRT·2 same as CRT· I. but also has: ONE·STEP MASTER SWITCH (permits 4 

pieces of hardware to be turned on and off from one switch. plus circuit protection. 
incoming power fused with 6AMP Fuse). 

CRT·) same as CRT·2. but also has: SURGE & SPIKE PROTECTION built in. 
p·o· I: HOLDS 1525 PRlNTER & 1541 DISK DRIVE. 

All wires & cartridges fit neatly under the organ izer. 
Ask about our Power Lock Switch & Power Portable 

Computer Fan & 2 Outlet Surge & Spike Protection. 

P.O. Box 108. Markleville. IN 46056 
Reader Service No. 208 

CRT-l 
CRT-2 
CRT-3 
P-D-l 

$17.98 

$29.97 

$37.97 

$19.48 

Optional Accessories 

SS·l Surge & Spike 
Suppressor 

$29.95 

CF·1 Computer Fan 
$29.95 

Plus Shipping 

CALL TOLL FREE 
1·800-233·3645 Ext. 15 

ar 
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Replacements and
Enhancements for
the 1541 Disk Drive

13,/-f}tot.lon .lGwed.son
Last month we examined the Indus GT and Commander II drives. 1541
Physical Exam, and On Track Indicator. This month we conclude with
Kwik-Loadl. 1541 Flash. and Fast Load.
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much. The routine abons on encoun
tering a bad sector, so do not wait
for those disks to stan going bad be
fore backing up.

Kwik-Copy automatically accounts
for a second drive. If you have a
hardware device nine on one drive,
tum them both on and boot the pro
gram. If both drives are a device
eight. tum one on and boot up. When
done, tum on the second drive.

KWIK-COPY
KlI'ik-Copy, the second pan of this

package, i a comprehensive disk
utility program. The highlight of the
package is a high speed disk copy
routine which will copy an entire disk
in 4.5 minutes and three passes with
just a single disk drive. If two drives
are used, the proces takes a mere
3 minutes 40 seconds (of course the
need to swap disks back and fonh is
also eliminated). These times were
obtained with the verify option
turned off. Turning verify on will
slow things down a bit, but not very

ample. Paper Clip. our perennial fa
vorite for long LOADs, clocked in
at less than 15 seconds, down from
over a minute and a quaner on the
first try. Note that KlI'ik-Load! only
works when loading progranlS. It has
no effect on SAVE times.

As with all RAM based speedup
utilities, Kwik-Load! will perfornl
best with BASIC programs. Most
autoboot commercial software will
disconnct the program during the
boot process. A second version of
Kwik-Load!, supplied on the disk,
LOADs into the top of free BASIC
RAM. In the process. it reduces the
amount of available memory for
BASIC programs by one kilobyte. In
exchange. Commodore's DOS
wedge can be LOADed in the usual
fashion.

PART II

While placing the emphasis on fast
disk operation, the KlI'ik-Load! name
neglects to mention the addilional
features of this low-cost yet power
ful disk utility. Wrinen by Mark
Riley, author of Paint Magic. the
Kwik-Load! utility disk contains two
program . The fir t speed up the
LOAD time of the 1541 with the
Commodore 64 by a factor of five.
The second is a collection of disk
utilities which simplifies and speeds
up the most common disk file main
tenance operations.

The KlI'ik-Load! utility is a shon
machine language routine which
loads into the $COOO block in the
Commodore 64. It is linked into the
C-64 operating system by changing
the LOAD vector at $330-$331 to
point at itself, thus divening all sub
sequent LOADs away from the usual
Kernal routines. Although a three to
one speed benefit is touted by the
program's purveyors. the actual
benefit is a combined function of the
type of disk activity, program length.
and number of files being accessed.
Typical speed improvements hovered
around the five to one mark. For ex-

--'isk 
Replacements and 
Enhancements for 
the 1541 Disk Drive 
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Last month we examined the Indus GT and Commander" drives, 1541 
Physical Exam, and On Track Indicator. This month we conclude with 
Kwik-Loadl, 1541 Flash, and Fast Load. 

PART II 

While placing the emphasis on fast 
disk operation. the KlI'ik-Load! name 
neglects to mention the additional 
features of this low-cost yet power
ful disk utility. Written by Mark 
Riley. author of Pail1l Magic. the 
KlI'ik-Load! utility disk contains two 
program . The first speeds up the 
LOAD time of the 1541 with the 
Commodore 64 by a factor of five . 
The second is a collection of disk 
utilities which simplifies and speeds 
up the most common di k file main
tenance operations. 

The KlI'ik-Load! utility is a short 
machine language routine which 
loads into the $COOO block in the 
Commodore 64. It is linked into the 
C-64 operating system by changing 
the LOAD vector at $330-$331 to 
point at itself, thus diverting all sub
sequent LOADs away from the usual 
Kemal routines. Although a three to 
one speed benefit is touted by the 
program's purveyors. the actual 
benefit is a combined function of the 
type of disk activity, program length. 
and number of files being accessed. 
Typical speed improvements hovered 
around the five to one mark. For ex-

ample. Paper Clip. our perennial fa
vorite for long LOADs. clocked in 
at less than 15 seconds. down from 
over a minute and a quarter on the 
first try. Note that KlI'ik-Load! only 
works when loading programs. It has 
no effect on SAVE times. 

As with all RAM based speedup 
utilities. Killik-Load! will perform 
best with BASIC programs. Most 
autoboot commercial software will 
disconnct the program during the 
boot process. A second version of 
KlVik-Load!, supplied on the disk, 
LOADs into the top of free BASIC 
RAM. In the process. it reduces the 
amount of available memory for 
BASIC programs by one kilobyte. In 
exchange. Commodore's DOS 
wedge can be LOADed in the usual 
fashion. 

KWIK-COPY 
KlI'ik-Copy, the second part of this 

package, is a comprehensive disk 
utility program. The highlight of the 
package is a high speed disk copy 
routine which will copy an entire disk 
in 4.5 minutes and three passes with 
just a single disk drive. If two drives 
are used , the process takes a mere 
3 minutes 40 seconds (of course the 
need to swap disks back and forth is 
also eliminated). These times were 
obtained with the verify option 
turned off. Turning verify on will 
slow things down a bit, but not very 
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much. The routine aborts on encoun
tering a bad sector, so do not wait 
for those disks to start going bad be
fore backing up. 

KlVik-Copy automatically accounts 
for a second drive. If you have a 
hardware device nine on one drive, 
turn them both on and boot the pro
gram. If both drives are a device 
eight. tum one on and boot up. When 
done, turn on the second drive. 
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it with an adapter board which allows
for the simultaneous installation of
two ROM chips. This wiu present Iit
de difficulty if your C-64 has its Ker
naI ROM in a socket. Many of the
more recent editions of the C-64 have
the chips permanendy soldered into
place. Extraction, in this case, is a
tricky procedure involving the simul
taneous unsoldering of a chip with
24 leads. This has to be done with
out damaging either the circuit board
or the original Kemal ROM. If your
C-64 has a soldered-in Kemal and
your dealer is not able to perform the
necessary microsurgery (a likely oc
currence), Skyles will do the service
for $28.50. Given round trip trans
ponation for the computer, this
would probably be a three week min
imum proposition. If you happen to
be in nonbern California with your
C-64, you may call for an appoint
menl for an on the spot replacement.

A special adapter board replaces
the original ROM chip. This consists
of the replacement ROM, a second
socket to allow reinstallation of the
original ROM, and a pair of wires
which go to a second adapter board
which plugs into the user pon.

The second board serves several
purposes. It includes a small switch
which chooses between the two
ROMs now installed in the C-64. It
provides a convenient termination
point for the extra cable which goes
to the 1541 disk drive. It connects
up to two of the lines on the CIA pan
and it extends the user pon itself for
use by other accessories.

As a result, the user pon contacts
are fully exposed to possible electri
cal contact with other objects. An in
sulated protective cover should have
been provided with the kit. Also, un
like the original C-64 contacts, the
extension board is not gold plated.

In the 1541, one of the operating
system ROMs has to be pried from
its socket and replaced. Also, one of
the 40 pin VIA chips is yanked, a pin
is bent so it points away from the
body of the chip, and the chip is rein
stalled. A pair of micro chips on the
supplied cable assembly are con
nected to the VIA chip. Routing of
the cable completes the installation.

pair of printed circuit adapter boards,
a cable assembly, and a combination
connector/switchboard/user pon ex
tension assembly.

Installation of the Flash is not for
everyone. At best it will require dis
assembly of both the Commodore 64
and the 1541 disk drive. At worst,
considerable adaptive surgery of the
C-64 circuit board will have to be
performed.

On the C-64 side you will have to
remove the Kemal ROM and replace

Startup screen with Rash installed.

Rash instoJkd in C-64's user port.

Rash Iuurlware components (see text).

Rash inslDlled in 1541 disk drive.

The Skyles Electric Works 1541
Flash consists of two eight kilobyte
ROMs with associated hardware and
a di k drive to computer connecting
cable. The Flash is actually a re
placemenl for the C-64 Kernel and
half of the 1541 OOS. In operation.
the Flash provides approximately a
three to one speed improvement for
all disk operations. A mini OOS
wedge and some C-64 program edit
ing suppon are included as well.

Kwik-Load! will automatically sense
the presence of the additional drive
and perform a soft change of the de
vice number.

Other utilities included are an easy
to use sectOr editor with a rather nice
two pan hex and ASCn display, a
high speed file copy utility, and a
BAM directed copy routine. A drive
speed checking routine is included as
well. The speed test is completely
passive as it does not write to the disk
surface when in operation.

The file copy routine has a very
handy feature which the manual fails
to document properly. When the rou
tine prompts for a file name. enter
the asterisk (*) character as a default.
The program will automaticaUy dis
play each file name and ask if you
wish to copy it.

CONCLUSION
Kwik-Load! is the first of a series

of competitively priced ($19.95)
Kwik-Ware! software to be released
by Datamost. All of these programs
will incorporate the same high speed
disk routines. It is a package well
wonh consideration by the budget
conscious. 0

HARDWARE AND
INSTALLATION

The 1541 Flash consists of sever
al components. In addition to the two
ROMs menlioned above, there is a
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Kwik-Load! will automatically sense 
the presence of the additional drive 
and perform a soft change of the de
vice number. 

Other utilities included are an easy 
to use sectOr editor with a rather nice 
two part hex and ASCII display, a 
high speed file copy utility. and a 
BAM directed copy routine. A drive 
speed checking routine is included as 
well. The speed test is completely 
passive as it does not write to the disk 
surface when in operation. 

The file copy routine has a very 
handy feature which the manual fails 
to document properly. When the rou
tine prompts for a file name. enter 
the asterisk (*) character as a default. 
The program will automatically dis
play each file name and ask if you 
wish to copy it. 

CONCLUSIO N 
KlVik-Load! is the first of a series 

of competitively priced ($19.95) 
Klvik-Ware! software to be released 
by Datamost. All of these programs 
will incorporate the same high speed 
disk routines. It is a package well 
worth consideration by the budget 
conscious. 0 

The Skyles Electric Works 1541 
Flash consists of two eight kilobyte 
ROMs with associated hardware and 
a disk drive to computer connecting 
cable. The Flash is actually a re

pair of printed circuit adapter boards, 
a cable assembly, and a combination 
connector/switchboard/user port ex
tension assembly. 

Installation of the Flash is not for 
everyone. At best it wili require dis
assembly of both the Commodore 64 
and the 1541 disk drive. At worst. 
considerable adaptive surgery of the 
C-64 circuit board will have to be 
performed. 

On the C-64 side you will have to 
remove the Kernal ROM and replace 

StGl1up screell with Flash installed. 

Flash hardware compallellls (see text). 

placement for the C-64 Kernel and Flash illstalled ill C-64's user por/. 
halF of the 1541 DOS. In operation. 
the Flash provides approximately a 
three to one speed improvement for 
all disk operations. A mini DOS 
wedge and some C-64 program edit
ing support are included as well. 

HARDWARE AND 
INSTALLATIO N 

The 1541 Flash consists of sever
al components. In addition to the two Flash illstalled ill 1541 disk drive. 
ROMs mentioned above, there is a 
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it with an adapter board which allows 
for the simultaneous installation of 
two ROM chips. This will present lit
tle difficulty if your C-64 has its Ker
nal ROM in a socket. Many of the 
more recent editions of the C-64 have 
the chips pennanently soldered into 
place. Extraction, in this case, is a 
tricky procedure involving the simul
taneous un soldering of a chip with 
24 leads. This has to be done with
out damaging either the circuit board 
or the original Kernal ROM. If your 
C-64 has a soldered-in Kernal and 
your dealer is not able to perfonn the 
necessary microsurgery (a likely oc
currence), Skyles will do the service 
for $28.50. Given round trip trans
portation for the computer, this 
would probably be a three week min
imum proposition. If you happen to 
be in northern California with your 
C-64, you may call for an appoint
ment for an on the spot replacement. 

A special adapter board replaces 
the original ROM chip. This consists 
of the replacement ROM. a second 
socket to allow reinstallation of the 
original ROM, and a pair of wires 
which go to a second adapter board 
which plugs into the user port. 

The second board serves several 
purposes. It includes a small switch 
which chooses between the two 
ROMs now installed in the C-64. It 
provides a convenient termination 
point for the extra cable which goes 
to the 1541 disk drive. It connects 
up to two of the lines on the CIA port 
and it extends the user port itsel f for 
use by other accessories. 

As a result, the user port contacts 
are fully exposed to possible electri
cal contact with other objects. An in
sulated protective cover should have 
been provided with the kit. Also, un
like the original C-64 contacts, the 
extension board is not gold plated. 

In the 1541, one of the operating 
system ROMs has to be pried from 
its socket and replaced. Also. one of 
the 40 pin VIA chips is yanked, a pin 
is bent so it points away from the 
body of the chip, and the chip is rein
stalled. A pair of micro chips on the 
supplied cable assembly are con
nected to the VIA chip. Routing of 
the cable completes the installation. 
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We felt that an adapter board with
a permanent connection would have
done away with the need for the mi
crochips or any bending of chip
leads. For our test installation, we
rigged a 40 pin socket to eliminate
the lead bending step.

OPERATION
Bryce Nesbitt is a name with

which owners of the Flash will be
come intimately familiar. The C-64's
tum on greeting message is aug
mented to remind you of Bryce'
handiwork whenever you power up.
User RAM is unaffected by the Flash.
The usual 38911 bytes free appears.
The switch on the user pon adapter
allows you to completely restore the
original configuration of the C-64 by
electrically switching between the or
iginal ROM and the Flash ROM.
This will allow use of the computer
with an unmodified disk drive or
with any user pon accessories which
may require all of the CIA lines. The
hardware change in the 1541 is ir
reversible. A DOS command has
been added to provide a soft reset of
the disk drive to permit operation
with the unmodified C-64.

In operation, we found the Flash
to give an approximately three to one
speed improvement for all disk drive
operation . This included file oper
ations as well as program loads. The
actual speed benefit varied with the
panicular sequence of operation.
For example, Easy Script went from
62 to 30 seconds, Paper Clip from
78 to 23 seconds, and Stal,dillg
Stolles by Electronic Ans from 139
to 80 seconds. Programs which per
form complex operations on multiple
level , typically databases, will also
benefit from the much faster head
movement which accompanies the
Flash in the 1541. This high speed
head movement remains in effect
even when the Flash is deactivated.

COMPATIBILITY
Compatibility with commercial

software is quite good. All the stan
dard Commodore DOS commands
are recognized. Most copy protected
software worked without any prob
lems, although some programs

would load only if the Fhish was
turned off. We did come across some
samples which would not work at all
with the Flash-equipped disk drive.
An arrangement for the disk drive
similar to the C-64, where the ori
ginal ROM can be switched back in,
would have been beneficial.

SYSTEM
ENHANCEMENTS

The Flash includes a tiny DOS
wedge which simplifies issuing disk
command and reading the error
channel. The commercial at (@)
symbol replaces the OPEN 15,8.15:
PRINT#15, sequence when followed
by any standard DOS command. The
character alone reads the error chan
nel. The di k directory can be dis
played to the screen without affect
ing the program in memory.

The Commodore full screen edi
tor is enhanced with several new fea
tures. These include rapid cursor
movement to the bottom of the
screen, a sixteen character tab, line
delete, panial screen clear, and a
program LISTing pause.

Several DOS commands have been
added as well. These deal with the
block read and write operations and
are intended for programmers who
wish to directly utilize the high speed
Flash routines.

CONCLUSIONS
The 1541 Flash does make work

ing with the 1541 disk drive far more
comfonable. The waiting time for
long files to LOAD, which used to
be an everla ting tedium. has been
reduced to a tolerable bore. Shoner
LOADs which merely involved an
annoying delay respond with a wel
come snappiness. The fairly complex
installation will deter many users
from the purchase of a Flash. We do
suggest you check your C-64 for a
socketed Kernal ROM before mak
ing a final decision. The manual does
include a detailed installation section,
with reasonably clear photographs,
which should prove adequate for
anyone with some familiarity with
the hardware.

Overall, the Flash was a pleasure
to work with. It was not without

some reluctance that we removed it
from our system after the thiny day
evaluation period. 0

The Epyx Fast Load utility is
packaged as an eight kilobyte ROM
in a plug-in canridge. You just plug
it in to the canridge pon of the C-64
and forget about it. The most drama
tic improvements in disk drive speed
are associated with the LOADing of
long program files, the longer the
better. For example, Paper Clip nor
mally LOADs in one minute and
eighteen seconds: with Fast Load it
only takes fifteen seconds-a more
than five to onc speed up.

The performance is not nearly as
impressive when you get away from
straight LOAD operations. For ex
ample, Standillg Stolles from Elec
tronic Ans normally boots in two
minutes and twenty seconds. With
Fast Load the procedure is reduced
to one minute and fony seconds, a
fony percent increase in speed. An
other example is Commodore's Easy
Script, wherc the original LOAD
time of one minute and two seconds
howed a mere five percent improve

ment at fifty nine second . Ofcourse,
other canridge-based software was
actually slowed up by the amount of
time it take to yank Fast Load from
the expan ion pon. Finally, working
from within Easy Script, we found
no discernible difference in the time
which it took to read and write text
files.

A DOS WEDGE
BUILT IN

Fast Load offers far more than a
five to one peed increase in program
LOADs. It is actually everal utili
ties in one package plus a number of
DOS convenience features thrown in
for good measure. When your C-64
is powered up with the Fast Load
canridge in place. the only discern-
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We felt that an adapter board with 
a permanent connection would have 
done away with the need for the mi
crochips or any bending of chip 
leads. For our test installation, we 
rigged a 40 pin socket to eliminate 
the lead bending step. 

OPERATION 
Bryce Nesbill is a name with 

which owners of the Flash will be
come intimately familiar. The C-64's 
turn on greeting message is aug
mented to remi nd you of Bryce's 
hand iwork whenever you power up. 
User RAM is unaffected by the Flash. 
The usual 38911 bytes free appears. 
The switch on the user port adapter 
allows you to completely restore the 
original configuration of the C-64 by 
electrically switching between the or
iginal ROM and the Flash ROM. 
This will a llow use of the computer 
with an unmodified disk drive or 
with any user port accessories which 
may require all of the CIA lines. The 
hardware change in the 1541 is ir
revers ible. A DOS command has 
been added to provide a soft reset of 
the disk drive to permit operation 
with the unmodified C-64. 

In operation, we found the Flash 
to give an approximately three to one 
speed improvement for al l disk drive 
operations. This included file oper
ations as well as program loads. The 
actual speed benefit varied with the 
particular equence of operations. 
For example, Easy Script went from 
62 to 30 seconds, Paper Clip from 
78 to 23 seconds, and Standillg 
Stolles by Electronic Arts from 139 
to 80 seconds. Programs which per
form complex operations on multiple 
levels, typically databases, will also 
benefit from the much faster head 
movement which accompanies the 
Flash in the 1541. This high speed 
head movement remain in effect 
even when the Flash is deactivated. 

COMPATIBILITY 
Compatibility with commercial 

software is quite good. All the stan
dard Commodore DOS commands 
are recognized. Most copy protected 
software worked without any prob
lems, although some programs 

would load only if the Flash was 
turned off. We did come across some 
samples which would not work at all 
with the Flash-cquipped disk drive. 
An arrangement for the disk drive 
similar to the C-64, where the ori
ginal ROM can be switched back in. 
would have been beneficial. 

SYSTEM 
ENHANCEMENTS 

The Flash includes a tiny DOS 
wedge which simplifies issu ing disk 
commands and reading the error 
channel. The commercial at (@) 
symbol replace the OPEN 15,8.15: 
PRINT#15, sequence when followed 
by any standard DOS command. The 
character alone reads the error chan
nel. The di k directory can be dis
played to the screen without affect
ing the program in memory. 

The Commodore full screen edi
tor is enhanced with several new fea
tures. These include rapid cursor 
movement to the bOllom of the 
screen, a sixteen character tab, line 
delete, partial screen clear, and a 
program LISTing pause. 

Several DOS commands have been 
added as well. These deal with the 
block read and write operations and 
are intended for programmers who 
wish to directly utilize the high speed 
Flash routines. 

CONCLUSIONS 
The 1541 Flash does make work

ing with the 1541 disk drive far more 
comfortable. The waiting time for 
long fi les to LOAD, which used to 
be an everlasting tedium. has been 
reduced to a tolerable bore. Shorter 
LOADs which merely involved an 
annoying delay respond with a wel
come snappiness. The fairly complex 
installation will deter many users 
from the purchase of a Flash. We do 
suggest you check your C-64 for a 
socketed Kernal ROM before mak
ing a final decision. The manual does 
include a detailed installation section, 
with reasonably clear photographs, 
which should prove adequate for 
anyone with some familiarity with 
the hardware. 

Overall, the Flash was a pleasure 
to work with. It was not without 

some reluctance that we removed it 
from our sy tem after the thirty day 
evaluation period. 0 

The Epyx Fast Load utility is 
packaged as an eight ki lobyte ROM 
in a plug-in cartridge. You just plug 
it in to the cartridge port of the C-64 
and forget about it. The most drama
tic improvements in disk drive speed 
are associated with the LOADing of 
long program files, the longer the 
better. For example, Paper Clip nor
mally LOADs in one minute and 
eighteen seconds: with Fast Load it 
only takes fifteen seconds - a more 
than five to one speed up. 

The performanee is not nearly as 
impressive when you get away from 
straight LOAD operations. For ex
ample, Stalldillg Stolles from Elec
tronic Arts normally boots in two 
minutes and twenty seconds. With 
Fast Load the procedure is reduced 
to one minute and forty seconds, a 
forty percent increase in speed. An
other example is Commodore's Easy 
Script, where the original LOAD 
time of one minute and two seconds 
howed a mere five percent improve

ment at fifty nine seconds. Of course, 
other cartridge-based software was 
actually slowed up by the amount of 
time it takes to yank Fast Load from 
the expansion port. Finally, working 
from within Easy Script, we fou nd 
no discernible difference in the time 
which it took to read and write text 
files. 

A DOS WEDGE
BUILT IN 

Fast Load offers far more than a 
five to one speed increase in program 
LOADs. It is actually several utili
ties in one package plus a number of 
DOS convenience features thrown in 
for good measure. When your C-64 
is powered up with the Fast Load 
cartridge in place. the only discern-
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THE DISK TOOL
In addition to the buill-in Wedge,

Fasl Load has a series of ulilities re
ferred to as the Disk Tool. Upon cril
ical analysis. we would consider
these a full-fledged crowbar. The
Brilish Pound key is used to access
Ihe Tool utilities. These are most
comprehensive. Included are:

o A single file copy utility which
is limited to program files.

o A full disk copy utility which al
low for preformaned as well as post
formaned disks. This routine takes
about len minutes.

o A BAM-directed di k copy util
ity. This will only copy sectors which
are marked as a1localed on the block
availability map.

o A disk sector edilor utility. This
allows you to read any di$k sector.

Hilling RUNISTOP and
RESTORE just made matters worse.
The screen cleared and the drive
went off to sulk, apparently on an
endless binge of disk spinning. Even
depriving it of its orbiting celluloid
had no noticeable effect. Despair ttOl;
the commercial at (@) is available
for inquiring into the health and well
being of the disk drive as it reads the
DOS error channel. Exercising its
function brings a response of bliss
ful contentment (a display of 00 OK
00 (0) shortly followed by a cessa
tion of all rotary motion.

One other peculiarity commanded
our anenlion. The traditional means
of querying the disk contenls, name
ly LOAD "$",8, retumed a gaggle of
worthless gibberish. However, the
slash (I) character, which is now
available in addition to the tradition
al LOAD command, served well in
the classical sense. The directory thus
LOADed retains its useful meaning.
Other handy characters are the per
cent (%) symbol which replaces the
binary LOAD "FILE".8,1 sequence
and the left arrow (.. ) which re
places the BASIC SAVE.

Last but not least. the well-known
LOAD "'",8,1 sequence, used by
many purveyors of conunercial soft
ware, is now available by the simul
taneous depression of the Commo
dore logo and RUNISTOP keys.

10 day relurn privilege

before your eyes. Furthermore, any
program residing in the computer's
memory remains totally oblivious to
the turmoil laking place around it.
The only drawback was that there
seemed to be no way to slow down
or put a halt 10 the process. Once
started, the directory seemed most
determined to scroll by to its final
conclusion where il profoundly pro
claims the disk BLOCKS FREE
message.

FULL CIRCLE SOFTWARE. INC.
P.O. Box 1373

Daylon, OhIO 45401

Phone (513) 223-2102

'k/Jule oIkM,~,

IIR.IIIBIILE1M
Jej;~!

$ "9 95 InclUdes shipping & handling
~. (Ohio residents add 6". w1fl la.)

Re.ct., 8eMce No. '17

Special MSD Version now available!

Own THE FfNEST OfSK COPIER SYSTEM for
The C-64 and 1541 disk drive - (!JJUI.e;"~!

Since November 1984. Mr. Nibble has·
successlully copied heavily protected

diskettes for grateful C-64 owners!

The next generation in archival
methods is here today!
• No better disk copIer at any price

• Easy-to*use - no complicated
instructions

• Totally automatIc - no knowledge
of DOS requlfed

• You 'If LOVE MR. NIBBLE'· -II not.
return Wlthm 10 days for full refund

ible difference is the product name
along with the usual sign-on message.
Do not let this lull you into a false
sense of smug somnambulance.
Lurking at your fingertips are a
myriad of hitherto unavailable fea
tures just awaiting your beck and call.

The first and foremost is an instant
DOS wedge. To get a directory lisl
ing just type "$" (that's SHIFf 4 for
all you neophytes) and hil RETURN.
Voila. the directory scrolls by right
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ible difference is the product name 
along with the usual sign-on message. 
Do not let this lull you into a false 
sense of smug somnambulancc. 
Lurking at your fingenips are a 
myriad of hitheno unavailable fea
tures just awaiting your beck and call . 

before your eyes. Funhermore, any 
program residing in the computer's 
memory remains totally oblivious to 
the turmoil taking place around it. 
The only drawback was that there 
seemed to be no way to low down 
or put a halt to the process. Once 
staned, the directory seemed most 
determined to scroll by to its final 
conclusion where it profoundly pro
claims the disk BLOCKS FREE 
message. 

The first and foremost is an instant 
DOS wedge. To get a directory list
ing just type "$" (thaes SHIFf 4 for 
all you neophytes) and hit RETURN. 
Voila. the directory scrolls by right 

Since November 1984, Mr. Nibble has' 
successfully copied heavily protected 

diskettes for grateful C-64 owners' 
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The next generation in archival 
methods is here today! 
• No better disk copier at any price 

• Easy-fa-use - no complicated 
instructions 

• Totally avtomatlc - no knowledge 
01 DOS reqUired 

• You'" LOVE MR. NIBBLE"" - " no/. 
return Wlthm 10 days for full refund 

Own THE FINEST DISK COPIER SYSTEM for 
The C-64 and 1541 disk drive - (jJUJ.e;,. ~! 

~ 
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Phone (51 31 223-2 102 
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"",.. (Ohio residents add 6". sale.la_' 10 day relum privilege 

Special MSD Version now available! 
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Hitting RUN /STOP and 
RESTORE just made matters worse. 
The screen cleared and the drive 
went off to sulk, apparently on an 
endless binge of disk spinning. Even 
depriving it of its orbiting celluloid 
had no noticeable effect. Despair not; 
the commercial at (@) is available 
for inquiring into the health and well
being of the disk drive as it reads the 
DOS error channel. Exercising its 
function brings a re ponse of bliss
ful contentment (a display of 00 OK 
00 (0) shonly followed by a cessa
tion of all rotary motion. 

One other peculiarity commanded 
our attention . The traditional means 
of querying the disk contents. name
ly LOAD "$".S, returned a gaggle of 
wonhless gibberish. However, the 
slash (I) character , which is now 
available in addition to the tradition
al LOAD command, served well in 
the classical sense. The directory thus 
LOADed retains its useful meaning. 
Other handy characters are the per
cent (%) symbol which replaces the 
binary LOAD "FILE",S.I sequence 
and the left arrow (- ) which re
places the BASIC SA YE. 

Last but not least, the well-known 
LOAD "· ... S,I sequence. used by 
many purveyors of commercial soft
ware. is now available by the simul
taneou depression of the Commo
dore logo and RUN/STOP keys. 

THE DISK TOOL 
[n addition to the built-in Wedge, 

Fasl Load has aeries of utilities re
ferred to as the Disk Tool. Upon crit
ical analysis, we would consider 
these a full-Oedged crowbar. The 
British Pound key is used to access 
the Tool utilities. These are most 
comprehensive. Included are: 

o A single file copy utility which 
is limited to program files. 

o A full disk copy utility which al
low for prefornlancd as well as post
formatted disks. This routine takes 
about ten minutes . 

o A BAM-directed disk copy util
ity. Thi~ will only copy sectors which 
are marked as allocated on the block 
availability map. 

o A disk sector editor utility. This 
allows you to read any di~k sector. 
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TO ORDER CAll TOll FREE
1·(8001 962·5800 USA

OR 1-(800) 962·3800 CALF.

Of' send payment to:

APROPOS TECHNOLOGY
1071-A Avenida Acaso
Camarillo, CA 93010

Technical Info: 1-18051 482·3604

C1S84 APROPOS TECHNOLOGY

(iI"·5.5OA ~rd "ara/Ift (1'10 QIbI~J. 1249.95
G#"55OCD Commodort' (Dirt'Ct Conn«t). U59.95

GP-55OAT Atilrl (Din:ct Contt«tJ........•............. 'Z59.95

0"'55OA" Apple II orllf: (Dirt'Ct C0t1nec'J U99.95
QI"·5.5OfC Ie", PC &C~ (No C.bl~} 1259.9.5

0"·55011 11 99/404 (Dirt'Ct C0t1t1«tJ U99.95

P'rlc~ & Awl/.bUl,y SldI)«' '0 Ch.nge. CAW"

The Bottom Dollar

No Risk Offer
We give )'ou a 15'day saUsfactlon guarilntee. If
you are not completel)' saUsfled for an)' reason
we will re.fund the full purchase prlce. A l'~r

warrant)' Is Included with your printer.

Tile Best Part
When shopping for a quallt)' printer with all
these features. you could expect to pa)' around
$500 or more. Not any morel We have done
our homework. You don't have to worry about
Interfaces or cables. tverythlng Is Included.
You need absolutely nothing else to start prin
ting - Just add paper.

the ribbon loaded with Ink at all times. You onl)'
replace the ribbon when It trul)' wears ouL not
when It starts to run low on Ink. Just another
examplc of the superb engineering applied to
the GP·550. (When )'OU Rnall)' do wear out your
ribbon. replacement cost Is onl)' $10.95. Ink
ca.sselte replacement cost Is only $5.95. both
postpaid.)

.Shlpplng Is $8.00 - UPS within the contlnen·
tal USA. If you are In a huny. UPS Blue (second
da)' alr'j Is S18.00. canada. Alaska. Hexlco are
$25.00 (alr'j. Other fordgn Is $60.00 (air).
california residents add 6% tax. These are
cash prices - VISA and He add 3% to total. We
Ship the next business da)' on monc)' orders.
cashiers' checks. and charge cards. A 14-da)'
clearing period Is required fOf" checks.

Consistent Print Quality
Host. printers have a conUnuous loop ribbon
cartridge or a single spool ribbon which gives
nlcc dark prinUng when new. but quickly starts
to fade after a white. To keep the printers' out
put lookJng conslstentl)' dark. the ribbons
must be changed more often than Is health)'
for the pocketbok. The GP·550 ~ves this
problem completely by using a replaceable. In·
expensive Ink cassette which Is separately
replaceable from the actual ribbon. It keeps
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Do you sometimes want to emphasize a word?
It's eas)'. Just use bold (double strike) to make
the words stand ouL Or. If you wish to be even
more emphatic. underline the words. Or do
both. You may also wish to "headline" a title.
l!ach basic font has a com:spondlng elongated
(double-wide) version. You can combine any of
these modes to make the variation almost
endless. Do you wnat to express somdhlng
Urat you can·t do with words? Use graphics with
your text - even on thc same line.

You can now do vlrtuall)' an)' line spacing you
want. You may .select 6. 8. 7 1h or 12 lines per
Inch. PLUS )'OU have variable line spacing of
1.2 lines per Inch to Inflnity (no spacc at alii
and 97 other software selectable settlngs In
between. You control line spacing on a dot'b)"
dot basts. If )'ou've ever had a leUer or other
document that was Just a few lines too long to
flt a page. you can see how handy this feature
Is. Slmpl)' reduce. the line spacing sllghU)' and
... VOllAl The letter now flts on one page.

Forms'? Yes!
Your Letterhead'? Or Course!

Do )'OU print forms? 1'10 problem. this unit wlll
do them all. An)' form up to 10 Inches wide.
The tractors are adjustable from 4 1h to 10 In
ches. Yes. you can also use single sheets. Plain
t)'plng paper. ),our letlerhed. short memo
forms. anything )'ou choose. Any size under
10" In width. MulUple copies? Absolutelyl Put
forms or Individual sheets with carbons (up to
.) deep). and the last copy will be as readable as
the flrst. Spread sheets with many columns? Of
coursc:l Just go to condensed mode prinUng
and print a full 136 columns wide. 'orget ex·
pensive wlde<arrfage printers and changing to
wide carrfage paper. You can no do It all on a
standard 8YJ" page.

Features That Won't Quit
With the GP·550 your computer can now print
40. 48. 68. 80. 96. or 136 charaders per line.
You can print In AI"lY 0( 18 font styles. You not
onl)' have the standard Plca. elite, Condensed
and Italics. but also true SUperscripts and
SUbscripts. Never again will you have to wony
about how to print "20 or X2 . This fantastic
machine will do It automaUcall)'. through eas)'
software commands right from )'OUr keyboard.
All fonts have true descenders.

One 0( the fonts we like best Is HProportional H

because It looks most like typesetting. The
spacing for thin characters like "I" and "I" are
given less space which ..tightens" the word
making reading easier and faster. This Is onl)'
one example of the careful planning put Into
the GP·550.

"NLQ" Mode
One 0( our highest concerns was about print
quality and rudabUity. The GP-550 has a print
mode tenned Near LeUer Quality prinUng (l"ILQ

mode). This Is where the GP-550 outshines all
the compeUtIon. Nands downl The character
matrix in I"lLQ mode Is a very dense 9 (horizon'
tal) by 16 (vertical). This equates to 14.400 ad
dressable dots per squan! Inch. l"low we're talk
Ing qwality prlnUng. You can even do graphics
In the high resolution mode. The results are
the best we've ever seen. The only other
printers cumnUy available haVing resolution
this high go for $500 and more without the In·
terface or cable needed 1.O hook up to your
computer.

The Results Are In
The search is over. We hac reduced the Reid to
a single printer that mttts all our goalS (and
more). The printer Is the GP-550 from
5elkosha, a division of 5elko. We ran this
printer through our battery of tests and it
came out shining. This printer can do It all,
Standard draft: prinUng up 1.O a rupectable
(and honest) 86 characters per second. and
with a very readable 9 (horitonlall by 8 (ver·
tkal) character matrix. At this rate. you will get
an average 30 line letter printed In only 28
seconds.

If you have: been lookfng very long.. you have
probably dl5COYe~ that there are Just too
many claims and counterclaims In the printer
marhf:t today. There are printcf'$ that have
some of the reaturu you want, but do not have
others. Some features you probably don't care
about: others are Vitally Important to you. We
understand. In fact. not long ago. Wf: were In
the same position. Deluged by claims and
counterclaims. Overburdened by rows and
rows or specifications. we decided to separnte
all the facts - prove or disprove all the claims
to our own satisfaction. So we bought printers.
We bought samples of all major brands and
tested them.

APrinter For All Reasons
Search For The Best High Quality Graphic Printer

Our Objective Was Simple
We wanted to find that printer which had all
the features you could want and yet be sold
dlrttUy to you at the lowest price. We wanted
to stve our customers the best printer on the
market today at a bargain price.

A Printer For All Reasons 
Search For The Best High Quality Graphic Printer 

If you have been looking very long, you have 
probably discovered that there are Just too 
many claims and counterclaims In the printer 
market today. There are printers that have 
some of the features you want , but do not have 
others. Some features you probably don't care 
about: others are vitally Important to you. We 
understand. In (act. not long ago. we were In 
the same position. Deluged by claims and 
counterclaims. Overburdened by rows and 
rows of specifications, we: decided to separate 
all the facts - prove or disprove all the claims 
to our own satisfaction. So we bought printers. 
We: bought samples of all major brands and 
tested them. 

Our Objective Was Simple 
We wanted to find that pr1nter which had all 
the features you could want and yet be sold 
directly to you at the lowest price. We wantcd 
to give our customers the best printer on the 
marKet today at a bargain price. 

The Resul ts Are In 
The search is over. We hac reduced the neld to 
a single printer that meets all our goals (and 
more). The printer Is the: GP-SSO from 
Selkosha, a division of Selko. We ran this 
printer through our battery of tests and It 
came out shining. This printer can do It all . 
Standard dran printing up to a respectable 
(and hone:st) 86 characters per second. and 
with a very readable 9 (horitontal) by 8 (vcr· 
Ucal) character matrix. At this rate. you will get 
an average 30 line leUer printed In only 28 
seconds. 

"NLQ" Mode 
One of our highest concerns was about print 
quality and readability. The Gp·SSO has a print 
mode tenned Near Letter Quality printing (I'tLQ 

mode). This is where the Gr·sso outshines all 
the competition. Hands downl The character 
matrix in I"tLQ mode Is a very dense 9 (horiton· 
tal) by 16 (vertical). This equatu to 14.400 ad· 
dressable dots per $Quart Inch. Now we're talk, 
Ing quality printing. You can even do graphics 
In the high resolution mode. The results are 
the best we've t;\Ier seen. The only other 
printers currently available having resolution 
this high go for $SOO and more without the In· 
terface or cable needed to hook up to your 
computer. 

Features That Won 't Quit 
With the Gp·SSO your computer can now print 
40, 4-8, 68. 80. 96. or 136 characters per line. 
You can print In ANY of 18 (ant stylu. You not 
only have the standard Pica, tllte. Condensed 
and Italics. but also true Superscripts and 
Subscripts. Never again will you have to waIT)' 
about how to print "20 or X2 . This fantastic 
machine will do It automatically, through easy 
software commands right from your keyboard. 
All (ants have true descenders. 

One o( the fonts we like best Is "Proportional " 
because it looks most like typesetting. The 
spacing (or thin characters like NIH and ''1'' are 
gI ... en less space which " lightens" the word 
making reading easier and (aster. This Is only 
one example o( the careful planning put into 
the GP·SSO. 

Do you sometimes want to emphasize a word? 
It's easy. just use bold (double strike) to make 
the words stand out. Or, Ir you wish to be even 
more emphatic. underline the words. Or do 

both. You may also wish to "headli ne" a title. 
each basic font has a corresponding elongated 
(double·wlde) version . You can combine any of 
these modu to make the variation almost 
endless. Do you wnat to express something 
Ural you can't do with words? Use graphics with 
your text - even on the same line. 

You can now do virtually any line spacing you 
want. You may select 6 . 8 . 7'h or 12 lines per 
Inch. PLUS you have variable line spacing of 
1.2 lines per Inch to infinity (no space at all) 
and 97 other software selectable settings in 
bet'ween. You control line spacing on a dot·by· 
dot basis. If you 've e ... er had a leUer or other 
document that was just a few 1Inu too long to 
nt a page, you can see how handy this feature 
Is. Simply reduce. the line spacing slightly and 
... VOILAI The leUer now nts on one page. 

Forms? Yes! 
Your Letterhead? Of Course! 

Do you print forms? No problem. This unit will 
do them all. Any form up to 10 inches wide. 
The tractors are adjustable from 4-'h to 10 in· 
ches. Yes. you can also use single sheets. Plain 
typing paper, your letterhed, short memo 
fonns, anything you choose. Any site under 
10" In width. MulUple copies? Absolutelyl Put 
(onns or Individual sheets with carbons (up to 
-' deep), and the last copy will be: as readable as 
the first. Spread sheets with many columns? Of 
courseJ Just go to condensed mode printing 
and print a full 136 columns wide. f'orgel ex
pensive wlde·carriage printers and changing to 
wide carriage paper. You can no do It all on a 
standard 8'1::1 " page. 

Consistent Print Quality 
Host printers have a continuous loop ribbon 
cartridge or a single spool ribbon which gives 
nice dark printing when new. but quickly starts 
to fade after a while. To keep the printers' out
put lookJng consistently dark, the ribbons 
must be: changed more often than 15 healthy 
for the pocketbok_ The Gp·SSO ~ves this 
problem completely by using a replaceable, in
expensive ink cassette which Is separately 
replaceable from the actual ribbon. It keeps 
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the ribbon loaded with Ink at all times. You only 
replace the ribbon when it truly wears out. not 
when It starts to run low on Ink. Just another 
example of the superb engineering applied to 
the Gp·SSO. (When you nnally do wear out your 
ribbon , replacement cost 15 only $10.95. Ink 
cassette replacement cost Is oniy $5.95, both 
postpaid .) 

Tile Best Part 
When shopping for a quality printer with all 
these features. you could expect to pay around 
$SOO or more. Not any morel We have done 
our hornewor1l:. You don't have to woIT)' about 
interfacu or cablu. t ... erything Is Included. 
You need absolutely nothing else to start prin· 
tlng - j ust add paper. 

No Risk Offer 
We give you a IS·day satlsfaclion guarantee. If 
you are not completely satisfied for any reason 
we wlli refund the (ull purchase price. A )·year 
warranty Is Included with your printer. 

The Bottom Dollar 
(jP·.55OA ~ndard Par.Jlld (No C<lbl~J, ........... 1249.95 
(jP,.5.5OCO Commodo~ (Direct cOtm«tJ .......... 1259.9.5 

(jP-.55OAT A'4Irl (Din:CI. COI1ncctJ, .... .. ............... 12.59.9.5 

OP'55OAP Apple /I or /lf: (Direct Co""«,, ......... I299.9.5 

OP·.5.50PC In,., PC.,. Compalables (No C.bl~} ... 12.59.9.5 

OP·.5.50TI Tl99 / 4A (Direc' CO""«I} ............... I299.9.5 

rrfc~ .,. .11J111/{lbllilY Sub.J«1 to Ch.nge. CAW" 

.Shlpplng is $8.00 - UPS within the continen· 
tal USA. If you are In a hulT)'. UPS 81ue (second 
day air'! is $18.00. canada , Alaska, Mexico are 
$2S.00 (air). Other foreign Is $60.00 (air). 
California residents add 6 % tax. These are 
cash prices - VISA and He add 3% to total. We 
ShIp the next business day on money orders, 
cashiers' checks, and charge cards. A 14·day 
clearing period is required for checks. 

TO OROER CALL TOLL FREE 
' ·(800) 962·5800 USA 

OR ' ·(800) 962·3800 CAUF. 

or send payment to: 

APROPOS TECHNOLOGY 
1071 -A Avenida Acaso 
Camarillo, CA 93010 

Technical Info: H805) 482·3604 
Cl 1984 APROPOS TECHNOlOOV 



modify it. and write it back to any
sector on the disk.

• A file utility whicp allows for
locking and unlocking files (prevents
inadvertant scratching), and renam
ing and copying of program files.

Overall. a rather nice collection of
utilities to have in one place.

MLMONITOR
The Fast Load cartridge includes

a machine language monitor. This
program provides a full range of ma
chine code disassembly and memory
display modes, access to the disk di
rectory and command channel, and
both relocating and non-relocating
binary LOADs. A full array of logi
cal and arithmetic operators are
available for ea,y calculation of per
tinent paramelers. Hexadecimal. dec
imal, binary. and ASCII conversion
are built in. About the only thing
lacking i the customary single-line
mini assembler.

A COUPLE OF QUIRKS
We noticed some additional oddi-

ties worth passing on to the poten
tial user. Executing a call to the C-64
reset vector (SYS 64738) restores the
C-64 to the power-up state as if the
Fast Load cartridge were not there.
Reselling via a hardware reset but
ton brings the Fast Load cartridge
back online. The Fast Load cartridge
may also be disabled via a command
from the built-in Disk Tool utility.

A GOOD RETURN
The Fast Load cartridge offers a

wide array of features in a compact
package. The operation is surprising
ly transparent to all the forms of
commercial copy protection we have
looked at. For the few exceptions.
Fast Load may be totally di!>3bled via
the built-in soft switch without phys
ically removing the cartridge. Over
all. it may not be the fastest di k
speedup utility. but it certainly offers
a good return for the dollar. 0

CONCLUSIONS
Of the three products we looked

at. the Skyles Flash should provide

the greatest overall improvement in
disk handling with the 1541 disk
drive. This is a direct result of ap
plying the speedup routines to all disk
operations under all operating condi
tions. If you can handle the relative
Iy complex installation. then the
Flash will significantly cut down on
time spent waiting for the drive.

In terms of greatest convenience
and utility. we place our bets on the
Epyx Fast Load. The cartridge for
mat makes for fast and foolproof in
stallation as well as portability. As
with the Flash. it is instantly avail
able on power up. It also has the wid
est selection of built-in support util
ities. Advanced users will be pleased
by the instant availability of the pow
erful ML monitor.

The Kwik-Load! package offers a
good value. The disk copy and back
up utilities win the prize for speed.
Given the low cost. you may just not
want to pass this one up. 0
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EPILOGUE
Not being content to leave well enough alone. we pre

sent some last-minute updates on the Skyles Flash and
the Epyx Fast Load cartridge. This information came
to us just before we went to press on this issue.

THE 1541 FLASH
Skyles has indicated that the latest version of the

Flash will include a defeat switch for the disk drive as
well as the computer. This allows the Flash to be com
pletely disconnected from the system. The price of the
new unit will be S99. Present users may upgrade for
SI5 plus $3.50 shipping and handling. Work i nearly
complete on a two disk version of the Flash which will
sell for S139.95 ($49.95 for the upgrade). We hope to
report on thi when it comes available.

FAST LOAD
A second sample of the Epyx Fast Load cartridge

appeared unannounced upon our doors:ep. Although all
external indication appeared identical 10 our first sam
ple. we gave it a try. Much to our surprise. we found
some subtle improvements. This latest revision prop
erly handles the LOAD-S-.8 command we discussed
earlier. Epyx is apparently busy swaning bugs as fast
as they find out about them. This latest version of Fast
Load brings the count up to three revisions which we
know about. At this rate. the product should be well
in hand by the time you read this report .
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modify it. and write it back to any 
sector on the disk. 

• A file utility whicp allows for 
locking and unlocking files (prevents 
inadvenant scratching). and renam
ing and copying of program files . 

Overall. a rather nice collection of 
utilities to have in one place. 

ML MONITOR 
The Fasl Load can ridge includes 

a machine language monitor. This 
program provides a Full range of ma
chine code disassembly and memory 
display modes , access to the disk di
rectory and command channel, and 
both relocating and non-relocating 
binary LOADs. A full array of logi
cal and arithmetic operators are 
available for easy calculation of per
tinent parameter;. Hexadecimal. dec
imal. binary. and ASCII conversion 
arc built in . About the only thing 
lacking is the customary single-line 
mini as>embler. 

A COUPLE OF QUIRKS 
We noticed some additional oddi-

. ~ .. 
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ties wonh passing on to the poten
tial uscr. Executing a call to the C-64 
resct vector (SYS 64738) restores the 
C-/H to the power-up state as if the 
Fasl Load canridge were not there. 
Reseuing via a hardware reset but
ton brings the Fasl Load canridge 
back online. The Fasl Load canridge 
may also be disabled via a command 
from the built-in Disk Tool utility. 

A GOOD RETURN 
The Fasl Load canridge offers a 

wide array of features in a compact 
package. The operation is surprising
ly transparent to all the forms of 
commercial copy protection we have 
looked at. For the few exceptions. 
Fcw Load may be totally di511bled via 
the built-in soft switch without phys
ically removing the can ridge. Over
all. it may not be the fa5test disk 
speedup utility. but it cenainly offer; 
a good return for the dollar. 0 

CONCLUSIONS 
Of the three products we looked 

at. the Skyles Flash should provide 

• EPILOGUE 

the greatest overall improvement in 
disk handling with the 1541 disk 
drive. This is a direct re5ult of ap
plying the peedup routines to all disk 
operations under all operating condi
tions. If you can handle the relative
ly complex installation , then the 
Flash will significantly cut down on 
time spent waiting for the drive. 

In terms of greate t convenience 
and utility. we place our bets on the 
Epyx Fast Load. The canridge for
mat makes for fast and foo lproof in
stallation as well as ponability. As 
with the Flash, it is instantly avail
able on power up. It also has the wid
est selection of built-in suppon util
ities. Advanced users will be pleased 
by the instant availability of the pow
erFul ML monitor. 

The KlI'ik-Load! package offers a 
good value. The di5k copy and back
up utilities win the prize for speed. 
Given the low coS!. you may just not 
want to pass this one up. 0 

We guarantee you 'll never again buy useless software for 
your personal computer. 

Not being comentto leave well enough alone. we pre
sent some last-minute updates on the Skyles Flash and 
the Epyx Fast Load cartridge. Thi. information came 
to us just before we went to press on this issue. 

THE 1541 FLASH 
CLUB MEMBERSHIP OFFERS BIG SAVINGS 

... - ---..... NO OBLIGATIONS ..... - --- ... 
When you en,oH you "III 

• K .. p only the IOftwa,e thai you can 
1.1 ... E .. mlne '0' a tu" 10 doIy.; " lfa 
not ""'al yo" "ani, r.tum It 'or. ,,,II 
rel"nd. 

• Rec:eI .... dlecOl.lnll "p 10 30% on ),0'" 
.oftware cl'lolc ••. 

• Be afglbl. fo, 0'" 8onu. PoInt Plan-
a<klllonal chcount. .pplled lo".,d 
purCh ..... 

• Rec:.I~ our Inform.tI .... mOflthl), nl"" 
Ian., full 01 helpful tip. tor gettl", the 
molt from )'O\Ir Commodo' ....... 

• RIC."'I notiCI of S~, 5,,.. ,,1'1., • 
you'" ........ much a. SO'lII. oft ht . 

The $oft"".,.of.rhe-Month Club ,. Unique. 
No minimum purch ••••• re required-no .utom.tlc .hlpment.to you . 

Enroll now .nd recelv. ab.oIutely tr •• PubliC Domain Softw.r • . 
Pl .... check 0 C .... tt. 0 Disk 

GREAT IDEAl I eIIn', 10'1. Enroll m. no" In thl Software-ol-Ihe-Month Qub. I 
"nderstand ,M,. la no otMlglllon_ Enclo .. d II my S10 m.mwIIl'llp III. 

o {'heck 0 Money Ordar 0 Bank Card 

...... _ ---

ClfylSfllltZ1p ________________ _ 

V,Sl iMCIr'-_______ fllpmulon cUle ______ _ 

S,gnalur. _________________ _ 

CUi OUI ano mall loday 10 
~---~s~~~~~~~~~~~m~~~M~OH~m~c~Lu~.~---~ 

Ohio Comput.r Sarvlc ... Inc . 
P.O. 80. 121713 

Clnclnn.tI, Ohio 45212 3 . ----------------------------------. 
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Skyles has indicated that the latest version of the 
Flash will include a defeat switch for the disk drive as 
well as the computer. This allows the Flash to bc com
pletcly disconnectcd from the system. The price of the 
new unit will be $99. Pre em w.ers may upgrade for 
$15 pillS $3.50 shipping and handling. Work is ncarly 
complete on a two disk version of the Flash which will 
scll for $139.95 ($49.95 for the upgrade). We hope to 
report on this when it comes available. 

FAST LOAD 
A second sample of the Epyx Fast Load cartridge 

appeared unannounced upon our doors:ep. Although all 
external indications appeared idcnticalto our first sam
ple. we gave it a try . Much to our urprise, we found 
some subtle improvements. This latest revision prop
erly handles the LOAO"$'·.8 command we di cussed 
earlier. Epyx is apparently busy swatting bugs as fast 
a5 they find out about them. This latest version of Fast 
Load brings the count up to three revisions which we 
know about. At this rate. the product should be well 
in hand by the time you read this report . 
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A DISK OPERATING SYSTEM
ENHANCEMENT UTILITY

IT Ihe 1541 (or compatible) disk drive offers sig
nificant advantages over cassette as a storage
medium. random access and speed of access
being but two such. When you first purchased

your drive unit you most likely realized a leap in your
productivity and programming throughput. However.
you soon came to ee that although the 1541 allows you
to harness some of the power of the Commodore 64.
it can be cumbersome to use. Many programmers have
set out to help rectify this by designing various utilities
that make using a disk drive easier. While these solve
some of the difficulties of disk drive usage. they create
another problem: you end up with a disk full of pro
grams. one to do single-file copies. another to list the
directory. another that allows you to 'unscratch' a file.
and still another to find the load addrcss of a file. Whew!
Are things really easier now?

1 thought not-so I sat down, and aftcr a little head
scratching came up with Dos PillS. Dos PillS gives you
a powerful set of tools with which you can bene I' man
age your 1541 disk drive. The real power of Dos PillS
is that you needn't keep an arsenal of utilities on disk
waiting to be used. Dos PillS is in itself just such an ar
senal. You need only load it once. It will tuck itself away
above BASIC memory and wait patiently for your com
mands.

First type in DOS Boor (see page 98) and save it to
disk. Then, using the Flcmkspeed program on page 86,
type in and save DOS PillS. Then type NEW, and load
and run DOS Boor.

DOS Boor will also let you change cenain default pa
rameters of your copy of Dos PillS. More on that later
in this article.

You now have an error-free working copy of Dos PillS.
But what exactly do you have? Let's see. First, list the
directory by typing '@$'. Dos Plus give much useful
infommtion here. The load address of the program is
listed to the right of your screen in hex and decimal.
Block count is given, as in other Wedge programs. If
your disk contains deleted files they will be listed as such.
with a 'DEL' signifying the fact. You may abort the list
ing of a directory by holding down the RUNISTOP key.
You may have to hold this key until it 'catches,' because
the keyboard is polled between accesses to disk. Like
wise. the space bar will pause a listing. with any other
key cancelling the pause function. Again, you will have
to hold the space bar until the pause takes effect. If you
wish to list the directory directly to a printer on the serial
pon. hit the fI or f3 keys before you issue the @$ com-

mand. If your printer answers to device number 4. use
the fl key. If your printer answers to device number
5. use the f3 key. Be careful that you use the correct
key for your printer. If the computer attempts to open
a channel to a non-existent device, the program will
·hang.' You can recover from this only by using the
RUN/STOP-RESTORE combination. If you accidentally
press fI or f3 or wish to cancel a dump to the printer.
POKE 923.0 to cancel the dump flag. The dump to print
er function is automatically cancelled after the dump is
completed or. alternately, if you abon the total listing
of the directory with the RUNISTOP key.

Let's try another 1001. Type the following:

@:D18,l <RETURN>

This is the SECTOR DUMPIMODIFY command. Mag
ically, the first sector of the disk directory is listed to
the screen. You may use the cursor keys to move the
cursor to any position within the block. If you make any
changes to the block. the entire block will be rewritten
to disk as modified. If you accidentally enter an invalid
digit, i.e., OZ or P8. the rewrite feature will abon. You
can u e this command structure to do many things. You
can unscratch a file by changing the third byte preced
ing the first character of a filename from 00 to 82. The
unscratch will be successful only if no saves were made
to disk after the file was scratched. This feature is pri
marily useful when you inadvenently scratch a file. Al
ternately, you might wish to change a sequential file to
a program file or a user file to a sequential liIe. You
should not make changes concerning relative liles. A
sector. or block, can be dumped directly to your print
er in the same manner as described for directory list
ings to printer. Again. make use of the fl/f3 keys prior
to issuing the @:D command. After the printer dump
is complete, the sector will be listed to the screen where
you may modify it or exit by pressing RETURN. I would
advise that you practice using the @:D function on an
expendable disk. This function is very powerful and can
generate disastrous rcsults if used carelessly.

This one you've already used:

@:[BACKARROW]'FILENAME',$<START ADDRESS>
,$<END ADDRESS+l>

You use this command structure to save a file from other
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I f I" I he 1541 (or compatible) disk drive offers sig
nificant advantages over cassette as a storage 
medium. random access and speed of access 
being but two such. When you first purchased 

your drive unit you most likely realized a leap in your 
producti vity and programming throughput. However. 
you soon came to see that although the 1541 allows you 
to harness some of the power of the Commodore 64 . 
it can be cumbersome to use. Many programmers have 
set out to help rectify this by designing various utilities 
that make using a disk dri ve easier. While these solve 
some of the difficulties of d isk dri ve usage. they create 
another problem: you end up with a disk full of pro
grams. one to do single-fil e copies. another to list the 
directo ry, another that a llows you to 'unscratch' a fil e, 
and still another to find the load address of a file. Whew! 
Are things really easier now? 

I thought not -so I sat down, and afier a lillie head 
scratching came up with Dos PIllS. Dos PIllS gives you 
a powerful set of tools with which you can better man
age your 1541 d isk dri ve. The real power of Dos PIllS 
is that you needn't keep an arsenal of utilities on d isk 
waiting to be used . Dos PIllS is in itself j ust such an ar
senal. You need only load it once. It will tuck itself away 
above BASIC memory and wait patiently for your com
mands. 

First type in DOS Boor (see page 98) and save it to 
disk. Then, using the Flal/kspeed program on page 86, 
type in and save DOS PIllS. Then type NEW, and load 
and run DOS Bool. 

DOS Bool will also let you change certain default pa
rameters of your copy of Dos PIllS. More on that later 
in this article. 

You now have an error-free working copy of Dos PIllS. 
But what exactly do you have? Let's see . First. list the 
directo ry by typing '@$' . Dos PIllS gives much useful 
in fo rmation here . The load address of the program is 
listed to the right of your screen in hex and decimal. 
Block count is g iven, as in other Wedge programs. If 
your disk contains deleted files they will be listed as such, 
with a 'DEL' signi fy ing the fact. You may abort the list
ing of a directory by holding down the RUN/STOP key. 
You may have to hold this key until it ·catches.' because 
the keyboa rd is polled between accesses to disk. Like
wise . the space bar will pause a listing. with any other 
key cancelling the pause function. Again . you will have 
to hold the space bar until the pause takes effect. If you 
wish to list the d irectory directly to a printer on the serial 
port . hit the fI or f.l keys before you issue the @$ com-

mand . If your printer answers to device number 4. use 
the fI key . If your printer answers to device number 
5 , use the f.l key. Be careful that you use the correct 
key fo r your printer. If the computer attempts to open 
a channel to a non-ex istent device, the program wi ll 
'hang: You can recover from this only by using the 
RUN/STOP-RESTORE combination. If you accidentally 
press fI or f.l o r wish to cancel a dump to the printer, 
POKE 923,0 to cancel the dump fl ag. The dump to print
er function is automatically cancelled after the dump is 
completed or. a lternately, if you abort the total listing 
of the directory with the RUN/STOP key. 

Let's try another tool. Type the fa llowing: 

@:D18.1 ( RETURN> 

This is the SECTOR DUMP/MODI FY command. Mag
ically, the fi rst secto r of the disk d irectory is listed to 
the screen. You may use the cursor keys to move the 
cursor to any position within the block. If you make any 
changes to the block. the enti re block will be rewri tten 
to disk as modified. If you accidentally enter an invalid 
d igit , i.e . , OZ or P8, the rewrite feature will abort. You 
can use this command structure to do many things. You 
can unscratch a fi le by changing the third byte preced
ing the first character of a fil ename from 00 to 82 . The 
unscratch will be successful only if no saves were made 
to disk after the fil e was scratched . This feature is pri
marily useful when you inadvertently scratch a file. Al
ternately, you might wish to change a sequential file to 
a program fil e or a user file to a sequential tile . You 
should not make changes concerning relative fil es. A 
sector, or block, can be dumped directly to your print
er in the same manner as described fo r d irecto ry list
ings to printer. Again . make use of the fI / f.l keys prio r 
to issuing the @: D command . Aft er the printer dump 
is complete, the ector will be listed to the screen where 
you may modify it or exit by pressing RETURN. I would 
advise that you practice using the @ :D function on an 
expendable disk. This function is very powerful and can 
generate disastrous results if used carelessly. 

This one you've already used: 

@:[BACKARROW]'FILENAME'.$<START ADDRESS> 
.$<END ADDRESS+l > 

You use th is command structure to save a file from other 
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(Best communications package in USA)

(Examples)

PROFESSIONAL SOFTWARE
COMMODORE 1»4

* PI
(repl

COM

64

• Computer learning Pad $37.9S
• New Voice Synthesizer $4'.00
·12" Green or Amber Monitor $7t.'S
, 12" Daisy Wheel Printer Sl99.00

SUPER AUTO
DIAL MODEM

CARDCO G + INTERFACE ut.OO
Fa, Commodo.e 6" and Illc 20 Computers let10 you 1,1$9

olher pIlnl.1$ wllh (.n"onon Int.rfaces Thi'
lnlerfoce lets the pIlnler oct I,"'. a Commodore punter
includIng prlnl'ng Ih. Commodore graphiCS (Oot
malfllll With grophK copabtl"y pflnt.fS).
LIlI SI09 00 SALE sn."

PROTECTO WARRANTY
All Prolecto's products corry 0 minimum 90 doy
warranty. Therefore if onything foils within 90
doys from the dote of purchme. you Simply
send your product to us vIa United Parcel
Service prepaid. We will IMMEDIATELY send
you a replacement 01 no charge via United
Porcel Service prepaid. ThiS worronty proves
once ogOln that W. Lo.,. Ou,-Cu"om.r•.

12" DAISY WHEEL PRINTER $1".00
"JUKI" Superb letlll' quolll'" dal'y wh_1 pnnier. 12~

elll,o lorg. carnage. up 10 12 CPS bi.dJre<lionol
P'lfll1flg drop In cou."e nbbon c.nlronlCS po,ollel
or RS'231 1oertol pon buill In' (Specify)
Lt10I 5'29900 SALE Sl.....

NEW VOICE SYNTHESIZER 14'.00
For Com b' or VI( 10 compuler, JUll plug II In and
you can p.ogram words and lenl.nc.s OdlUSI volume
ond pilch mokll lol"''''g odvenlur. games sound
ochon games ol'ld CU$lombed tolkill" I FOft ONlY
S19.9S you con odd l(Xl10 SPEECH luStlype a word
ond hltOl you' compuler talk ADO SOUND TO
"Zork" SCOtT ADAMS AND AARDVARK ADVENTURE
GAMESI I lOll'" or lope.)

12" GREEN OR AMBER MONITOR '79.9S
Your chalCO of grllen or amber screen morular top
quol"y, 80 columns 11: 2' 'tne1o eo1oy to read onh
glore l PLUS $9,9S for conn8(l,ng coble. Corn·64 or
IIIC·20

NEW COMPUTER LEARNING PAD SU.'S
Molte' olher gfOpt·UCS lablell obsolele. Th.1o new TECH
SKETCH LEARNING PAD allows rou 10 draw on yeuf
1 v. 0' Manlier and Ihen rou ron pfl"l whalever you
drtlw on lhe streen on rour p'lI'Ileu:. FANTASTICI I I
LIS! S~9S SALE U7.U

SUPER AUTO DIAL MODEM U'.OO
E010J 10 u,e JUSI plug InlO your Commodore 6'
ComPUI., and you r. teody 10 Ironlmll and rece.ve
menog.1o EOller 10 us. lhen dlolmg your lelep~ne

IUfoI push on. Itey on your compuler' Indudes
.Jldu1olll. eoly to U10e program to!" up ond down
loodlflg 10 prmler and d15'" d"'18s
llSl $129 00 SAl( U.,to

to",...
S1.9S
51.95
S1. qs
$1.9S
SU 95

PRICES
MAY
BE
LOWER

Un 501.

"". moo
5/lQ 00 ,,. 00

".9S 51. 9S
SSQ 95 5.900
5.900 moo
SSQ 95 SJ. 95
no 9S 51695

559 'IS $1995

CALL
BEFORE

YOU
ORDER

EXECUTIVE QUALITY
PROFESSIONAL BUSINESS SOFTWARE

Th. Codllloc of IUlln... Program,
for Commodor••4 Comput.rs

U,t • Sol.
PO 9S 519 9S
$79 9S $19 'IS
5199S 519 95
$199S 579 95
51995 51995

• poc" a SPECIAL SOnWARE DISK COUNT
COUPON with .".ry COMMODORE ~

COMPUTER, DISK DRIVE. PRINTER, or
MONITOR w. ,.II! Thl' coupon allow, you to
SAVE OVER SSOO Off SAU PRICI:S!I

........
E.el;Uhv. Word P,oe.no.
h.c:Uh". 0010 80...
10 000 WOld O.e:llOOO'y
(IIICIIO'IIC Sp•.-od ~h..1

Acco\,,"Ilng Poel.
'rocllcole:
'rog,om...." R.I.,.ne:.

e."d.
P'Ofi.omm." H.lp••

tOi,,,,
1M) Column x,_n tOll") SS9'1S $19 9~ $1995
O.§lo. FII•• {by FI,p N FII.l S39 U 51. 9S SI195
0."01•• lope Con.11t 58900 $.. 95 $3. 95
"oJoySI,ck 51995 $1'95 SIO.OO
tighlPen 53995 51.95 5995
DUll (Oil'. 589S 569S 50160
Simon l 8ol.e 519 qS 521 q5 519 95
p,tuop If Epy~ 53'1 QS n.95 51995
Sup•• C.ophl(f f.po"d.. 51'1 95 5n 95 519 95
M"I~c (ole I 5S' 95 519.95 S7.9S
1'11.... '11.. 55995 51'1 oS n.95

(See over 100 coupon ltems in our cotalog
Write or c.oll for

Somple SPECIAL SOFTWARE COUPON!

It.",
I"...."to')' Mon<Jgemenl
Auovnu J:K.,,"obl.
Ac:covnl1 'ayabl.
Pay,oll
C.noe.ollll'dge.

The $1t.95 Softwore Purchole Options
UST SAU

519 95 l".'5
U99S "'.U
51995 " •.ts
S7' 95 "'.U
529 9S '''.'5

I 1. 'rog.om Bon.n Pack (lope 0# dltk'
1 O,lla"on, Sl.alIl9Y Boo'd Co",.
] o.l'" On... Cleo.....
• HfSGarnel(d,tkl
5 '09O.loe ('Ope 01 d"lo.j

• COMMODORE" COMPUTn 1139.00
You POl' only $139.00 (w,th Ih~ 51995 sohl/ltOre
pUfthose see below) when yov order Ihe powerful
84K COMMODORE 6. COMPUTER I lESS the ¥ollie- ot
the SPECIAL SOfTWARE DISCOUNT COUPON we pock
w,th your computer Thol oUo...., you 10 SAVE OvEt
$500 ot! $0111"01. lOll' pl'lCfl ll Wilt. ortly 5100 of
!tOYIng' applied your net (ompuler COSltS SJCI 00 11

• 170K DISK DRIVE $14t.00
YOoJ pay only $1.900 (w'lh the 519.9S software
purchose 'M below) when you order Ihe 170K Disk
D,i...... lESS lhe volue 01 Ike SPECIAL SOfTWARE
DISCOUNT COUPON we pock .... ,th your disk drolle thol
ollow$ yOu to SAVE OVER 5500 all sollwor. sole
price, I I Wllh only SIOO 01 sO'l'ings applied yout net
dIsk drl"e COSI is $49.00

• 13" HI·RES COLOR MONITOR $1".00
You pay only 5189.00 {wllh Ihe 519.95 wltwore
pu,chase ~. b.lowl when you o,de, Ihis 13" COLOR
MONITOR wilh ,harper and deo,er reSolullon Ihon
any olhe, colo' monllors we have lelledt lESS value
01 Ihe SPECIAL SOFTWARE DISCOUNT COUPON we
poc'" wiTh you' monllor Ihol allow, you 10 save over
SSOO oU 1oohwore sale prices' I Wilh only 5100 01
sovl"9s applied, you' nel color monilor C010I is only
589.00. (16 Colors).

10 COLUMN 10 CPS
TRACTION/FRICTION PRINlER $1".00

You poy only 5169,00 when you Older Ihe Comllor T F
delu.... Ii,,_ prlnler lhol prln" 8' lid 1 full 1oi18, slngle
sheel. roll or Ion laid poper lobels, ele. Impocl dot
molrill bld,rechOnol. LESS Ih. V<llue 01 Ihe SPECIAL
SOFTWARE DISCOUNT COUPON we pock with your
p"nler Ihal allows you 10 SAVE OYER 5SOO all
software ,ole prkes

'
I Wilh only 5100 01 5OVI"9S

opphed your n.1 printer C01o1 Is only $69 00.

10 COLUMN BOARD $7t.OO
Now yOU program 80 COlUMNS an lhe $C.r"n at Qfle
tune I Converts your Commodore b" to 80 COLUMNS
when you plug in lhe 80 COlUMN EXPANSION
BOARD I I PLUS" sial ••ponder l Can U10e wllh mosl
soltwor.

10 COLUMNS IN COLOR
EXECUTIVE WORD PROCESSOR U'.OO

Thi' EXECUTIVE WORD PROCESSOR 1$ lhe fine"
Q'VOiloble lor Ih. COMMODORE 6" compute' I The
ULTIMA TE FOR PROFESSIONAL Wo,d Proc.nlng
DISPLAYS AO or 80 COLUMNS IN COlOR or blod.ond
whll.' SImp'. 10 ope'OI. powerful le.t edlllng wllh
:lSO WORD DICTIONARY complele curw, and
Inserl del... ....y conl'o" line and parogroph
l(l1oertlQfl ouiomOllC del.lIon cenle"ng, morgln
$o8lling' and output 10 all pr'''le'10 1 Indude10 a
powerful mall merge.
LI101 59900 $AU Uf." COUpoll S29.9S

COMMODORE 64
• with $19.9S Software Purchase

, 170K Disk Drive 5149.00 *
• Tractor Friction Printer $169.00
, 13" Hi-Res Color Monitor 5119.00 *

.. See Page 13

$13900*

Reader Service No. 221

PHONE ORDERS
8 a,m.. 8 p.m. Weekdays

9 a,m.· 12 noon SOlurdays

'LOWEST PRICES' IS DAT FREE TRIAL
'BfSTSERVICE IN U.S.A.' ONE DAT EXPRESS MAIL

Add 510.00 lor skipping hondling ond insurance. lIIinoi1o r.,idenls
pleole odd 6·~ lOll, Add $20.00 for CANADA, PUERTO RICO. HAWAII,
ALASKA. APO·FPO ord.n. Conodian otder$ muS! be in U.S. dollars
WE DO NOT EXPORT TO OTHER COUNTRIES EXCEPT CANADA.
Enclos. Coskl.,s Ckeck. Money Order or Penonol Check, Allow 1..
doy1o for delivery, 2 10 7 days lor pkone o,ders. I day upress moll!
VISA - MASTER CARD _ eO.D, No eO.D.toCanodo, APO.FPO

• 90 DAT FREE REPLACEMENT WURANU
'OVIR 100 PROGRAMS' FREE CATALOGS

PROTECTO
We Love Our Customers
Bo)( 550, Barrington, Illinois 60010

312/382-5244 to order
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64 
* with $19.95 Soft ware Pur chase (Best communications package in USA) 

$13900* 
• 170K Disk Drive $149.00 * 
• Tractor Friction Printer $16'.00 
• 13" Hi ·Res Color Monitor $189.00 * 

11 See Page 13 

• COMMODORE 64 COMPUTER $139,00 
You pay only $1]9 .00 (w.lh the $199S 50111'0010 
purct)Ose see below) when you ordor the powerful 
S4K COMMODORE 6. COMPUTER! lESS the volue 01 
Ihe SPECIAL SOFTWARE DISCOUNT COUPON we pock 
wllh your (omput.r Ihot allows you 10 SAVE OVER 
$500 all soflwore 50le puces" W,th only 5100 01 
'01/1I'lg5 applIed youl ne' (omputer cost Is 539 .00' I 

• 170K DISK DRIVE S 149.00 
You pay only 5'.900 (with Ihe $199S $OIIwoI. 
purchase He below) ....-hero you order Ihe 170K Disk 
Drlv.' lESS the volue 01 the SPECIAL SOFTWARE 
DISCOUNT COUPON we pock wllh your d,sk dOllathol 
01l0w5 you to SAVE OVER 5500 all sohwar. sale 
p,lces" W,th only 5100 01 50"'iogs oppli~ your nel 
dllk drove COsl,s 549 .00 

• 13" HI-RES COLOR MONITOR $1",00 
You pay only 5189 .00 (wllh Ihe 519.95 sohwore 
PUrChole see below ) when 'IOU order Ihis 13" COLOR 
MONITOR wilh sharper and cleorer reloluhon lhan 
any OTher color moniTors we have TesT~t LESS value 
01 Ihe 5PECIAl SOFTWARE DISCOUNT COUPON we 
pock wilh 'lour monttor that allows you to save over 
5500 a ll software sale proce,!' Wi lh only 5100 01 
5(lvlngs applied, your nel color monilor CO" is only 
589.00 (16Color5). 

10 COLUMN 10 CPS 
TRACTION / FRICTION PRINTER $1".00 

You poy only 5169 .00 when you order the Com"or T 
delulle line prinTer Ihol prin" 8'01111 full "Ie. siogle 
sheet roll or Ion laid poper labels elc . Impoct doT 
molri. b,dtf8CIIOfWIl. LES5 the value 01 Ihe SPECIAL 
SOFTWARE DISCOUNT COUPON we pock wilh your 
printer Thai allows you TO SAVE OVER 5500 all 
software $(lIe procesl' With only 5100 01 sov,ngs 
opp"~ your net printer CO" is only S69 00 

10 COLUMN BOARD $7t.OO 
Now you program 80 COLUMNS on The streen alone 
ume! Converts your Commodore 6" To 80 COLUMNS 
when you plug in the 80 COLUMN EXPANSION 
BOARDI! PLUS 4 sloT e.ponder! Can use w,th most 
software. 

10 COLUMNS IN COLOR 
EXECUTIVE WORD PROCESSOR ut.OO 

Th" EXECUTIVE WORD PROCESSOR IS Ihe linesl 
available lot Ihe COMMODORE 64 compulerl The 
ULTIMATE FOR PROFESSIONAL Word Processing. 
DISPLAYS ~ 01 80 COlUMN S IN COLOR or block and 
while I Simple to operaTe. powerful 141., ediling w"h 
250 WORD DICTIONARY complele cunor and 
Inserl delele key conlrols line ood paragraph 
mserl lon ou lomOllC deletion cenletlng. margin 
sellings ood ouTpu i 10 all pflnlers t Includes a 
pawerful mall merge 
lisl 5~.00 SAU sn.ol Coupon 5'1'i.9S 

• LOWEST PRICES' 1l DA T FREE TRIAL 

CALL 
BEFORE 

YOU 
ORDER 

PRICES 
MAY 
BE 
LOWER 

SPECIAL SOFTWARE COUPON 

a SPECIAL SOf TWARE .I:"'CO'U'" 
CO'U"OI. w it h . ... . ry COMMODORE 

DIS K DRIVE, PRINTER. 
•• II ! Thl. co upo n allo w . you 

U OO O FF SA LE PRICES!! 

PROFESSIONAL SOFTWARE 
COMMODORE 64 

Lin Sa le 
E.~ ... hv. WOI'd P,oceuo' ... 00 .,. 00 
hKvhv. 0010 80,. 569 00 .,. 00 
10 000 Word 0""000'1' 574 'IS 5" 95 
(lKllonOC Sp,e-od Sh .. , 55995 '4900 
" ctounllng Pock 5" 00 UllOO 
P'ocllcol, 5S995 n4 95 
Programme" Jlel.,ern:e no 95 516 95 

Gu,d. 
$599S 519 95 

$5995 519 95 
S3995 51 .. 95 
58900 S .. 'IS 
519 n 5',} 95 
S:JII 95 51 .. 95 
5 8 'IS 5 6 95 
5299S 5'21 95 
SJlJ95 5'1, 95 
5'29 95 !in 95 
55995 51995 
$5995 $1995 

EXECUTIVE QUALITY 
PROfESS IONAL BUSINUS SOFTWARE 

The Codlllo c: of lu. lna" P ro gram. 
for Co mmod o r. '4 Co mpute r, 

Item LI . t • So l. (ouPO" 
In~.n'o,y Monogemenl H995 S19 95 52.95 
A((OVnh JlKe,vobt. 57995 U9U n.95 
" cto",,,,, Poyoble 57995 S'lQ 95 5'. '15 
Poy.oll $1995 $19 95 51' 95 
c.on.,.;.! ledge' $19 95 519 n S1-t 95 

The $19.95 Software Purchase Options 

,. Prog,om 80nul Poclt. (IO~ 0' d"It. ) 
O,I80uon,SI'O't-gv 8oo,d Gam. 
O'llo,. O .. v. Cleon., 
HES Gam., (d'llt. ) 
Pogo Joe (lap. o. d"lt.) 

LIST 
5'19 95 
,,' 95 
n995 
n9 95 
n995 

PHONE ORDERS 

S AU 

11 • . " ,It." 
I tt." 
n • . " 
"'.n 

• Computer learning Pod 537 .'5 
• New Voice Synthesizer 54' ,00 
• 12" Green or Amber Monitor $1',.5 
• 12" Daisy Wheel Printer $199.00 

SUPER AUTO DIAL MODEM SSt,DO 
Ea~y 10 use JU$l plug InlO your Commodore 6" 
compuTer and you re reody To Tronsm,I ood receive 
menages EO~ler 10 u~e Ihon dlolmg 'lour lelephone 
IUS! push one key on your compuler I Includes 
e.duStye easy 10 use program lor up and down 
loadmg to ptlnler and d,sk droves 
LIS! 51'1'i 00 SAU ''' .00 

NEW COMPUTER LEARNING PAD U7 .'S 
Makes oTher graphICS 10ble15 ob!oOlele Th,s new TECH 
SKETCH lEARNING PAD allows you 10 draw On your 
T V or MontTor ood Tnen you can prtnT WhOlever you 
draw on Ihe SCleen on you' pronlerl FANTASTIC I I' 
L"I 579 .95 SALE U 7.U 

NEW VOICE SYNTHESIZER 149.00 
For Com 6" or VIC 10 compulers Ju" plug IT m and 
'IOU can prog.om word~ and senTence~ od,ust volume 
ood pilCh make Tolkmg advenTure games sound 
OCllon games and cuSlomlled lollll.s I! FOR ONt Y 
519 9S you can odd TEXT TO SPEECH luS!lype a word 
and hear your compuler lolk ADO SOUND TO 
lark' SCOTT ADAMS AND AARDVARK ADVENTURE 

GAMES! I (Disk 01 lope.) 

12" GREEN OR AMBER MONITOR 579 .n 
Your cho.ce 01 green or amber screen monllor TOP 
quol'ly. 80 columns. 2 .. Imes eosy 10 reod anI I 
glare I PLUS 5995 lor connect,ng coble Com ·6" or 
V1(·20 

12" DAISY WHEEL PRINTER $1".00 
"J UIC I" Superb leller qUOIlTy do,sy wheel prlnler " " 
41111'0 large cornoge. up 10 12 CPS bi·dtr8Clionol 
prtnlmg drop In conelle rtbbon (enllonln porollel 
or RS232 seflol port builT in l (Specify) 
liS! 5'29900 SAU $1".01 

CARDCO G + INTERFACE In.oo 
For Commodore 6" ood V'c 20 computers leIS you use 
olher pflnlerl wilh CenTron,n lnlerfoces Th" 
Inlerloce leIs Ihe pltnter ocl I,ke a Commodore punTer 
meludmg prinTing Ihe Commodore grophln (DOl 
mol". w,lh groph,c copablhty ptlnlers). 
Ln15109 00 5AU S,..OO 

PROTECTO WARRANTY 
All Prolecfo's produc ts corry a minimum 90 doy 
warranty . Therefore , if onyl hing foils wi thin 90 
doys tram Ihe dole of purchase, you simply 
send your product 10 us via United Parcel 
Service prepaid. We will IMMEOIATEl V send 
you a replacement 01 no charge via Uniled 
Parcel Service prepaid. This worronty proves 
once again thol W. Love Our:Cu"omer • . 

• 90 OAT FREE REPLACEMENT W ARRANTT 
• BESTSnVICE IN U.S.A. ' ONE OAT EXPRESS MAIL B a . m .. 8 p . m . W eekdays 

9 a . m .' 12 noon Sa t urdays • OVER 100 PROGRAMS' FREE CATALOGS 

PROTECTO Add 510.00 for shipping. handling and insurance . Illinois resldenls 
please odd 6-_ 1011. Add $20.00 for CANADA , PUERTO RICO . HAWAII. 
ALASKA. APO· FPO orden . Canadia n orders mus l be in U.S. dollon 
WE DO NOT EXPORT TO OTHER COUNTRI ES EXCEPT CANADA. 
Enclose Cosh,ers Check . Money Order or Penonol Check . Allow I .. 
da ys for delivery, 2TO 7 doys lor phone o rders, 1 day expreu moil I 

W e Love Our Cus tomers 
Box 550 , Bar ri ngton. Illinois 6001 0 

VISA MASTER CARD - C.O .D. No C.O .D. TO Ca nada. APO·FPO 312/382-5244 to order 
Reader ServIce No. 22 T 
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SALE

JUt.GO
54S9.00
$139.00
n3'.00

LIST

5699.00
$779.00
$199.00
$179.00

LIST PRICE
S 99S.00

499.00
1795.00
249.00

49.95
19.95

102.05

$3717.95

PRDTECTD
ENTERPRIZES _"o'"ou·,,"o.,..
BOX 5S0. BARRINGTON. ILLINOIS 60010
Phone 3121312·52." 10 order

~ Olympia Executive letter Qualify Printer
~ Comstor Hi·Speed 160 CPS 15 '/2" Business Printer

Telecommunications Deluxe Modem Packoge
IEEE to Centronics Parollel Printer Interface

"9.00
st9.00
19'.00
"'.00

$149.95
$149.95
5149.95
5149.95

Professional 80 Column
Word Processor

Professional Ooto Bose
Accounts Receivable
Accounts Poyable

LOOK AT ALL YOU GET FOR ONLY $ 795.
eD B 12B COMMODORE 12BK BO COLUMN COMPUTER
(3) 4023 - 100 CPS - BO COLUMN BIDIRECTIONAL PRINTER
@) BOSO DUAL DISK DRIVE (over 1 mill;on byles)
@ 12" HI RESOLUTION BO COLUMN MONITOR

• BOX OF 10 LORAN LIFETIME GUARANTEED DISKS
• 1100 SHEETS FANFOLD PAPER
• ALL CABLES NEEDED FOR INTERFACING

TOTAL LIST PRICE

Reader Service No. 222

Add $SO.OO for shipping and hondlingU
WE DO NOT SHIP THIS SYSTEM TO FOREIGN COUNTRIES,
CANADA, PUERTO RICA, ALASKA, OR HAWAII.
E...close Coshlers Che<k Mone., Order or Penonol Check Allow IA doys lor
d.li ....ry, '1107 days for phon. orders, I day e.press maill W. occ.epl Visa
aod MaslerCord. We ship C.O.O 10 cantinenlal U.S. addresses a ...ly.

1$ DAY fAEE TRIAL. We give you 15 days to try out this SUPER SYSTEM PACKAGE! ! If it doesn't meet your expectations. jus' send it bock
10 us prepaid ond we will refund your purchase price!!
n DAY IMMEDIATE REPLACEMENT WARRANTY. II ony of the SUPER SYSTEM PACKAGE equipment or programs foil due 10 faulty
workmanship or malerial we _ill replace it IMMEDIATElY with no service chorge! !

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

Programmers
Reference

Guide
list 529.95

Sale $24.95

PLUS YOU CAN ORDER THESE BUSINESS PROGRAMS AT SALE PRICES
-------, LIST SALE SYSTEM LIST SALE .---------r

PRICE" Payroll $149.95 19'.00 • When Bougnt
149.00 Inventory 5149.95 599.00 with 8128
$49.00 General ledger $149.95 $99.00 Computer

Financial Spread Sheet $149.95 $".00 System.
Order Entry $149.95 S99.00

* PRINTER REPLACEMENT OPTIONS
(replace the 4023 with the following printers at these

sole prices. Inlerfoce Included)

A) COMPUTER SYSTEM SALE!
HOME. BUSINESS. WORD PROCESSING

rJ

I

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

A) COMPUTER SYSTEM SALE! 

95 

HOME. BUSINESS. WORD PROCESSING 

LOOKATALL YOU GET FOR ONLY $ 79 5. 
CD B 12B COMMODORE 128K 80 COLUMN COMPUTER 
(3) 4023 · 100 CPS · 80 COLUMN BIDIRECTIONAL PRINTER 
@) 8050 DUAL DISK DRIVE (over 1 mi ll ion bytes) 
® 12" HI RESOLUTION 80 COLUMN MONITOR 

• BO X OF 10 LORAN LI FETIM E GUARANTEED DISKS 
• 11 00 SH EETS FANFOLD PAPER 

LIST PRICE 
S 995 .00 

499.00 
1795.00 

249 .00 
49 .95 
19 .95 

• ALL CABLES NEEDED FOR INTERFACING 102 .05 

TOTAL LIST PRICE $3717.95 
PLUS YOU CAN ORDER THESE BUSINESS PROGRAMS AT SALE PRICES 

LIST 
Profess ional 80 Column 

Guide 
Word Processor $149.95 

Profess ional Doh) Bose $149 .95 
Li st $29.95 Accounts Receivable 5149.95 

Sale 524.95 Account s Payable 5149.95 

-tr PRINTER REPLACEMENT OPTIONS 
(replace the 4023 with the following prin te rs at these 

so le prices . Interfoce Included) 

SALE SYSTEM LIST SALE 
PIIICE '" Payro ll $149.95 S99.00 

$ ... 00 S49.DO Invenlo ry 5149.95 $99.00 
$".00 S49.DO G eneral ledge r 5149 .95 s99 .00 
599.00 Fina ncial Spread Shee l 5149 .95 599.00 
$".00 Order Entry $149,95 $99 .00 

~ Olympia Execut ive l e tt e r Quality Printer 
go Coms tor Hi -Speed 160 CPS 15 %" Bu si n ess Printe r 

Telecommunicat ions D e luxe M o d e m Package 
IEEE t o Centro nics Parall e l Printe r Inte rface 

• When Bought 
wi lh B128 
Computer 

System . 

5699 .00 
5779 .00 
5199 .00 
5179 .00 

15 DAY FREE TRIAL. We g ive you ISdays 10 try out th is SUPER SYSTEM PACKAGE !! If it doesn' t meet you r expec ta tions. just send it bock 
to us prepa id ond we will refund your purchase price! ! 
.0 DAY IMMEDIATE REPLACEMENT WARRANTY . If ony of the SUPER SYSTEM PACKAGE equipmen t or progroms fo il due to fau lty 
workmanship or mater ial we w ill replace i l IMMEDIATELY with no service charge! ! 

Add no.oo for shipping and handllngll 
WE DO NOT SHIP THIS SYSTEM TO FOREIGN COUNTRIES. 
CANADA, PUERTO RICA. ALASKA. OR HAWAII. 
Er'ldose Coshle n. Ched. Mo .... y O rde r or Perso nol Check Allow 14 doys lor 
delivery . '1 10 7 doy~ lor phone orders , 1 doy express mal l! W. OCC.pl Viso 
ond MaslerCord. We ,hip C.O.O 10 corHinenlot U.S. oddrene , or'l ly. 

Reader Se rvice No. 222 

PROTECTO 
ENTERPRIZES "0.0" ""' ''''0. '.' 
BOX 550, URRINGTON, ILLINOIS 600tO 
Phon, 3121312·52 •• to ord.r 



FANTASTIC PRINTER
$2495 SALE!! $2495

Conllnodore 64 - VIC 20 - A tori
-(( 40 And 80 Column Printers -(( Up To 100 Characters Per Second -(( Full Graphics Capability

-(( Upper And Lower Case -(( Advanced Thermal Technology For Quiet Operation

SALE
$3.95
$4.95
$7.95
$1.95

j..

1 i
The (
feat~
plus I
matrj
x 18.\
reso
undeJ
descl
stand
chan
featd
mud
(Be~
''BEl
au
$499.

SALE
$3.00
$3.95
$3.95
$5.95
$5,95

LIST
59.95

516.95
S12.95
519.95
519.95

40 Column Extra Paper
3103 25 Meter Rolls Blue
3104 40 Meter Rolls Blue
3105 25 Meter Rolls Block (1 per pkg.)
3106 25 Meter Rolls Blue (2 per pkg.)
3107 25 Meter Rolls Block (2 per pkg.)

3100 Alphacom 42-80 CPS 40 Column Printer
Print out Iislings with full computer character
sets (interface required, see below). Print in
upper and lower cose. Comes with 0 roll of
paper and 011 power odapters needed. Perfect
for a spore printer or program lister. list $99.00.
Sale $24.95.

3150 Alphacom 81-100 CPS 80 Column Printer
Now you can have a printer for the cost of a
large box of paper. This printer prints in upper
and lower case with true lower descenders.
Comes with 1 roll of paper and P9wer adopter.
With the intelligent interfoces (sold below) you
can do Ascii graphics as well as Atari or
Commodore graphics. Plus you con do
underlining and expanded modes. Print out
pictures, program listings, word processing
pages, etc. Perfect for the student or
homeowner. list $199.00. Sale $39.95.
ao Column Extra Paper LIST
3153 40 Meter Rolls Blue 514.95
3154 40 Meter Rolls Block 519.95
3155 25 Meter Rolls Blue (2 per pkg.) 519.95
3156 25 Meter Rolls Block (2 per pkg.) 519.95

Reader Service No. 223

3101 Intelligent Commodore Interface - Allows you to
hook the 40 or 80 column printer 10 the Commodore 64, do
program listings, allows software screen dumps, etc.
Includes Commodore graphics and reverse characters.
(Specify 40 or BO Column) list 559.95.
40 Column Sale $9.95. 10 Column Sale $14.95.

Add $10.00 10' shipping, handling ond ir'l5uronc•. Illinois residenls
please odd 6% lOll. Add $20.00 lor CAN....DA. PUERTO RICO. HAWAII.
ALASKA, APO.FPO orders. Conadian orders mUSI be in U.S. dollars.
WE DO NOT EXPORT TO OTHER COUNTRIES EXCEPT CANADA.
Erldose Cashie" Check. Mo"ey Order or Perianal Check. Allow lA
doys for delivery. 210 1 days tor phone orders. 1 doy ellpreu moil I
VISA _ MASTER CARD - C.O.D. No C.O.D. 10 Canado, APO·FPO

3102 Intelligent Atarl Interface - Allows you 10 hook
the 40 or 80 column printer to the Atori computer, do
program listings. allows software screen dumps. etc.
Includes Atori graphics and reverse chorocters. (Specify 40
or BO Column) list 559.95.
40 Column Sale $9.95. 10 Column Sale $14.95.

PROTECTO
We Love Our Customers
80x 550. Barrington, Illinois 60010

312/382-5244 to order
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FANTASTIC PRINTER 
$2495 SALE!! $2495 

Conll'J'lodore 64 - VIC 20 - A tari 
-(( 40 And 80 Column Printers -(( 

-(( Upper And Lower Case 
Up To 100 Characters Per Second -(( Full Graphics Capability 
-(( Advanced Thermal Technology For Quiet Operation 

~~ ~. 
. " , 

3150 Alphacom 81-100 CPS 80 Column Printer 
Now you can have a printer lor the cost 01 a 
large box 01 paper. This printer prints in upper 
and lower case with true lower descenders . 
Comes with 1 roll 01 paper and p\lwer adopter . 
With the intelligent interfaces (sold below) you 
con do Ascii graphics as well as Atari or 
Commodore graphics. Plus you can do 
underlining and expanded modes . Print out 
pictures. program listings, word processing 
pages, etc. Perfect lor the student or 
homeowner. list $199.00. Sale 539.95 . 

10 Column Extra Paper LIST 
3153 40 MeIer Rolls Blue SI4095 
3154 40 MeIer Rolls Block S19.95 
3155 25 MeIer Rolls Blue (2 per pkg.) S19.95 
3156 25 MeIer Rolls Black (2 per pkg. ) S19.95 

SALE 
n.95 
$4.95 
$1.95 
$1.95 

3101 Intelligent Commodore Interface - Allows you to 
hook Ihe 40 or BO column printer 10 Ihe Commodore 64. do 
program listings. allows software screen dumps, etc. 
Includes Commodore graphics and reverse characters . 
(Specify 40 or 80 Column) Lisl $59.95. 
40 Column Sale $9.95. 10 Column Sale $14.95. 

Add $10.00 for shipping. handling and insurance. Illinois residents 
please odd 6% lOll , Add $20,00 lor CANAOA , PUERTO RICO, HAW .... II . 
ALASKA, APO·FPO orders. Canodian orders muSl be in U.S. dollo rs. 
WE 00 NOT EXPORT TO OTHER COUNTRIES EXCEPT CANADA. 
Enclose Ca shiers Check , Money Order or Personal Check . Al10w U 
days lor delivery , 2 10 7 days lor phone orders, 1 doy eMpress moil 1 
VISA _ MASTER CARD - C.O.D. No C.O .D. 10 Canada . APO·fPO 

3100 Alphacom 42-80 CPS 40 Column Printer 
Print out l istings with lull computer character 
sets (interface required , see below) . Print in 
upper and lower case . Comes with a roll 01 
paper and all power adopters needed . Perfect 
lor a spore printer or program lister. list $99.00. 
Sale $24_95. 

40 Column Extra Paper 
3103 25 MeIer Rolls Blue 
3104 40 MeIer Rolls Blue 
3105 25 MeIer Rolls Black (1 per pkg .) 
3106 25 MeIer Rolls Blue (2 per pkg .) 
3107 25 MeIer Rolls Black (2 per pkg. ) 

LIST 
S9.95 

S16.95 
S12.95 
S19.95 
S19.95 

SALE 
$3.00 
$3.95 
n.95 
$5.95 
$5.95 

3102 Intelligent Atarl Interface - Allows you 10 hook 
the 40 or 80 column printer to the Atari computer, do 
program listings , allows software screen dumps, etc . 
tncludes Alari graphics and reverse characlers . (Specify 40 
or 80 Column) lisl $59.95. 
40 Column Sale $9.95. 80 Column Sale $14.95. 

PROTECTO 
W e Love Our Customers 
Box 550, 8orrington , Illinois 60010 

312/382-5244 to order 
Ruder Service Na. 223 
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FANTASTIC COMPUTER PRINTER SALE!!!

• 15 Day Free Trial-l Year Immediate Replacement Warranty.

-------------PARALLEL INTERFACES
For VIC·20 and COM·64 - $49.00. Commodore B-l28 - $139.00. Apple - $79.00. Atarl - $79.00.

Printer/Typewriter
Combination $249.00

"JUKJ" Superb letter quality, daisy wheel
printer/typewriter combination. Two
machines In one - just a flick of the
switch. 12" extra large carriage.
typewriter keyboard. automatic margin
control and relocate key drop in cassette
ribbon! (90 day warranty) centronics
parallel or RS232 sertal port buut In
(Speclly). List $399.00. $~9,00,

Superior Quality
10" COM·STAR+ H.S.

HIGH SPEED 160,lSO CPS
Business Printer $349,00

This Super High Speed Com-Star +
Business Printer has a111he features of the
10" COM·STAR + PRINTER with HIGH
SPEED BUSINESS PRINTING 160,ISO
CPS. 100% duty cycle. 8K Buffer, diverse
character {onls, special symbols and true
descenders. vertical and horizontal tabs. A
RED HOT BUSINESS PRINTER at an
unbelievable low price (Serial or
Centronics Parallel Interface). List
$699.00. Sale $349,00.

PROTECTO

!=leader Service No. 224

Superior Quality
15Vz"COM·STARPLUS+ H.S.

High Speed 160·1SO CPS
Business Printer $449.00

15J.h" Carriage and more powerful
electronic components to handle larger
ledger business forms! (SerlaJ Centronics
Parallel Interface). List $799. Sale i«9.

12" DAISY WHEEL
PRINTER $199.00

"JUKJ" Superb letter quaJily daisy wheel
printer. 12" extra large carriage. up to
12CPS bi·directional printing. drop-in
cassette ribbon. (90 day warranty)
centronics parallel or RS232 serial port
buUt in! (Specify). List $299.00. Sale
$199,00,

Premium Quality 120,140 CPS
15V,X COM,STAR PLUS +

Business Printer $319,00
Has all the features of the 10" COM·STAR
PLUS + PR1NTER pius 15!h" carriage
and more powerful electronics
components to handle large ledger
business forms! (Better than Epson FX
tOOl. LtstS599. Sale $319.00.

Add S14 50 lor ,hlppin,_ hol\Cfling and j'lIuronce Illinoi, r•••de"ft
pIH,.,pdd 6% to_ Add 529 00 tor CANADA p'uuno AlCO. HAWAII
ALA$IItA ""0·"'0 ord.,.. Canadian orden ,"1.1" bot in U.S doUo,.
WI DO NOT lX'S.' TO OTHU COUNT. lIS.
(n<lo.. Ca,hler, ChiKk. Money Order or 'e,.o"al Check. AUow , ..
dayt for delh.ery. 2101 daytlor phone order" 1doy e.pre.. men!
VISA-MASTER CARD-We ShIp COO 10 U S Aooresses Only

We Love Our Custo-rners
Box 550. Barrington, Illinois 60010

312/382·5244 to order

COM·STAR PLUS+ A8CDEFGH :1.3 KLMNCPg".TUVW)( V Z
Print Example: "KDEF.....J.JI<~.TUWXVZ 1 ::z::s~1!I..7 ••0

Premium Quality 120·140 CPS
lOX COM·STAR PLUS + Printer $199

The COM·STAR PLUS + gives you all the
leatures 01 the COMSTAR TtF PRINTER
plus a 10" carriage. 120·140 CPS, 9 x 9 dol
matrix with double slrlke capability lor 18
x 18 dot matrix (near letter quality), high
resolution bit image (120 x 144 dot matrix),
underlining. back spacing, true lower
descenders with super & SUbscripts, prints
standard. Italic. block graphics & special
characters. It gives you print qUalily and
features found on printers costing twice as
much!! (Centronics Parallel Interface)
(Better than Epson FXSO). RATED
"BEST BUY" BY CONSUMERS DIGEST
BUYERS GUlDE. JANUARY 19851 List
$499.00. Sale 199,00,

"DELUXE COMSTAR T/F
80 CPS Printer $169.00

This COMSTAR T/F (Tractor Friction)
PRINTER Is exceptionally versatUe. It
prints 8Jh" x 1.1" standard size single sheet
stationery or continuous (eed computer
paper. BI·directlonal, impact dot matrix,
80 CPS, 224 characters. (Centronics
Parallel Interface) .
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FANTASTIC COMPUTER PRINTER SALE!!! 

· . DELUXE COMSTAR T/F 
80 CPS P r inter $169.00 

This COMSTAR T / F (Tractor Friction ) 
PRlNTER Is exceptionally versatile. It 
prints 81h" x 11" standard size single sheet 
stationery or continuous feed computer 
paper. Bt·dlrectlonal, impact dot matrix. 
80 CPS . 224 characters. (CentroniCS 
Parallel lnterface) . 

P remium Quality 120·140 CPS 
lOX COM· STAR PLUS + P rinter $199 

The COM·STAR PLUS+ gives you all the 
features of the COMSTAR Tt F PRINTER 
plus a 10" carriage. 120·140 CPS . 9 x 9 dot 
matrix with double strike capability for 18 
x 18 dot matrix (near letter quality). high 
resolution bit image (120 x 144 dot matrix ). 
underlining. back spacing. true lower 
descenders with super & subSCripts, prints 
standard. italic. block graphics & special 
characters. It gives you print quality and 
features found on printers costlng twice as 
much!! (Centronics Parallel Interface ) 
(Better than Epson FXSO). RATED 
"BEST BUY" BY CONSUMERS DIGEST 
BUYERS GUlDE. JANUARY 1985! List 
$499.00. Sale $199.00. 

P remium Quality 120·140 CPS 
l5VzX COM·STAR PLUS + 
Business P rinter $319.00 

Has all the features of the 10" COM-STAR 
PLUS+ PRINTER plus 151it" carriage 
and more powerfu l electronics 
components to handle large ledger 
business form s ! (Beller than Epson FX 
100) . Lis tS599. SaleSSI9.00. 

Superior Qua.lity 
15Yz" COM·STAR P L US + H.S. 

High Speed 160·180 CP S 
Business P rinter $449.00 

15"h" Carriage and more powerful 
electronic components to handle larger 
ledger bus iness forms! (Serial Centronics 
ParaUellnterface ). List $799. Sale i449. 

12" D A I SY WHEEL 
PRINTER $199.00 

"JUKJ" Superb letter quality daisy wheel 
printer, 12" extra large carriage, up to 
12CPS bi -directional printing, drop-in 
cassette ribbon, (90 day warranty ) 
centronics parallel or RS232 se r ia l port 
built In! (Specl!y) . List $299.00. Sale 
$199.00 . 

Supe r ior Qua.li ty 
10" COM·STAR + H.S. 

HIGH SPEED 160·1SO CPS 
Business P r inter $349.00 

This Super High Speed Com·Star + 
Business P rinter has all the features of the 
10" COM·STAR+ PRINTER with HIGH 
SPEED BUSINESS PRINTING 160'ISO 
CPS, 100% duty cycle , 8K Buffer. diverse 
character fonts, spec ial symbols and true 
descenders. vertical and horizontal tabs. A 
RED HOT BUSINESS PRINTER al an 
unbelievable low price (Serial or 
Centronics Parallel Interface ) . List 
$699.00. Sale $349.00. 

P rinte r / T y p e writer 
Combin a tio n $249.00 

" J UKI" Superb letter quality , daisy wheel 
printer/ typewriter combination. Two 
machInes in one - just a flick of the 
switch . 12" extra large carriage. 
lypewrlter keyboard. automatic margin 
control and relocate key drop in cassette 
ribbon! (90 day warranty ) cenlronlcs 
parallel or RS232 serial port buut In 
(Specify) . List $399.00. 5249.00. 

• 15 Day Free Trial-l Year Immediate Replacement Warranty 

-------------PARALLEL INTERFACES 
For VIC-20 and COM·64 - $49.00. Commodore 8-128 - $139.00. App le - $79.00. Alarl - $79.00. 

Add S 14 50 lor ."' lpp' n8. ho nd li n9 a nd in l" ra nce Illinoi . r •• ld.nll 
p lHI..,dd 0 -;. to _ Add S29 oo ta r CANADA ,uuno . 'CO. MAWA II 
ALASKA A'O·"'O a rd.n . Canodian ord.rl m ,,11 be In U.S doUan 
WE 00 NOT lX'altT TO OTHEI COUN TItIES 
(M lo •• Calhi.rl C"'eek . Mon.y Ord.r o r '., Ionol C"'eell. . Allow 14 
daYllor d.Ii .... ry . 2 10 1 da.,1 'a' P"'OM a rd.,. . 1 do., •• p, ... men! 
VISA- MASTER CARD-We Sh iP COD to U S AClCI,esses Only 

PROTECTO 
We L ove Our Cust o'Yners 
Box 550, Borring ton . Illinois 60010 

312/382-5244 to order 

COM·STAR PLUS+ A.CDEFGH J:.:JKLMNCPGJ ... TUVWXV% 
Print Example: "KDEF ..... J.JKL.J1NDftCMITUWICVZ 123041!16?.O 

~eader Service No. 224 



F U J I SALE$ I 4gea•

Premium Quality Floppy Disks

Single Sided - Double Density
for Commodore 64, Atori, Apple

Box of 10 with hub rings, sleeves and labels

Famous Brand FUJI Floppy Disks for those who care about keeping their data.

List $39.95

Sale $14.90
liT,

* $12.95 * * F~~~~~~:~e * * * $12.95

Floppy Disk Filer
Everyone Needs a Floppy Disk Secretary

Facts:
• Dust and Dirt particles can hurt your disks
• Most disks go bad due to mishandling in storage
• Proper filing of your disk collectiqn will reduce

unnecessary handling of your disks

The Floppy Disk Filer is on inexpensive hard plastic Fliptop case that will allow for easy filing, and protect
your disks from dust, smoke, and dirt. Plus, the Floppy Disk Filer will keep all your disks out of unwanted
hands and in one place where you can easily find them. (Hofds Over 50 Disks)
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Wear*Coupon $lUS

We Love Our Customers
Box SSO. Barrington, Illinois 60010

312/382-5244 to order

Introductory Sale Price $14.95
PROTECTOAdd S300 'or ,hlpp.ng handling and '"SutOflCe lII,nal' re"dent!.

plea14 odd 6-. lOll. Add $6.00 'or CANADA PUERTO RICO HAWAII
ALASKA. "PO·fPO ord." Conodoon ord." mu" be In U S dollau
WE 00 NOT EX"QlT TO OlHER COUNTRIES
Endow Co,hien Ch.ck. Mone.,. Ord.r or P."onol Check Allow IA
doy, for delivery 2 to 7 doy, 'Ot phone orden I do.,. ._pten mOtl'

ViS.... - MASTER CARD - C.o O.
No CO.D. 10 Canoda, APO·fPO

list $24.95
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Premium Quality Floppy Disks 

Box of 10 with hub rings, sleeves and labels 

Famous Brand FUJI Floppy Disks for those who care about keeping their data. 
List $39 .95 

Single Sided - Double Density Sale $14.90 for Commodore 64 , Atori , Apple 

* $12.95 *" *" Flip-N-File *" *" * $12.95 
Da'ta-Case 

Floppy Disk Filer 
Everyone Needs a Floppy Disk Secretary 

Facts: 
• Dust and Dirt particles can hurt your disks 
• Most disks go bad due to mishandling in storage 
• Proper filing of your disk collectiqn will reduce 

unnecessary handling of your disks 

The Floppy Disk Filer is an inexpens ive hard plast ic Fl iptop case that wi ll allow for easy fil ing , and protect 
your disks from dust, smoke, and di rt. Plus, the Floppy Disk Filer will keep all your disks out of unwa nted 
hands and in one place where you can easi ly f ind them . (Holds Over SO Disks) 

List $24 .95 Introductory Sale Price $14.95 * Coupon S1US 

Add S3.00 10f skIPPing . handling Qf"ld Insuronce lII,nOI$ residen lS 
plea s. odd 6~. la_ Add $6.00 lot CANADA PUERTO RICO HAWAII 
A LASKA , A PO ·FPO orders , Canadlon orders mu\! be '" U S dollau 
WE 00 NOT EXPORT TO OTHER COUNTRIES 
Enclo .. COlhi." Ch.c:k . Money Order or P.rsonol eke(k Allow'. 
doy, 'or de lh".,y 2 fa 7 do'l" 10f pho". orden 'doy •• pren mo,l' 
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Box 550, Barri ngton , Illinois 60010 
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$59
list $129.95

• News Updates and Information

• Electronic Shopping
• Research and Reference Materials

PROTECTO
We Love Our Custo'lners
Box 550. Barrington. Illinois 60010

312/382-5244 to order

• Popular Gomes

Commodore 64
MODEM

- ~ R Total • ,..
Telecommunications

Add S3.00 fot shipping kondlrng and insurance. Illinois reside"1S
please odd 6-. lOll. Add 56.00 lor CANADA. PUERTO RICO, HAWAII.
ALASKA. APO·FPO orders. Canadian orders mull b. in U.S. dollars.
WE 00 NOT EXPORT TO OTHER COUNTRIES. EXCEPT CANADA.
Enclose Cashiers Che<l.. Maney Order or Personal Check. Allow 14
days lor delivery. 2 10 7 doys lor phone orders. I day elrpreu moil I

VISA _ MASTER CARO_ C.O.D.
No C.O.D. 10 Canodo. APO·FPO.

Reltder Service No. 226

• 300 Baud Modem • Auto Dial • Auto Answer • Upload & Download
• Membership in 52 Database Services (UPI News, etc.)

Reach Out and Access Someone
• Educational courses

• Finoncial Information

• Bonking at Home

Complel'e Aul'o Dial
Telecommunical'ions Package

"The only telecommunications package you will ever need. "
(Exclusive Easy To Use Features)

The Total Telecommonications Package offers you all this plus ...
• Auto log-on • Stores on Disk Downloaded Files
• Dialing from Keyboard • Reads Files fram Disk and Uploads Text or Program Files
• On-line Clock • Select Any Protocol (access almost any computer or modem)
• Capture and Display High Resolution Characters • Plus Much, Much More

• Download Text, Program or Doto Files $ 5 9 00
list $129.95 Special Low-Low Price

We are so sure this is the only telecommunications package you will need we will give you 15 days Free Trial.

$59
list $129.95
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list $129.95 

Commodore 64 
MODEM 

Telecommunications $59 
list $129.95 

Comple'le Au'lo Dial 
Telecommunica'lions Package 

liThe only telecommunications package you will ever need. " 
(Exclusive Easy To Use Features) 

- .... • Total • ~-
Telecommunications 

• 300 Baud Modem • Auto Dial • Auto Answer • Upload & Download 
• Membership in 52 Database Services (UPI News, etc.) 

Reach Out and Access Someone 
• Educational courses • News Updates and Information 

• Financial Information • Popular Games • Electronic Shopping 

• Banking at Home • Research and Reference Materials 

The Total Telecommonications Package offers you all this plus ... 

• Aut o l og-on • Stores on Di sk Downloaded Files 
• Dial ing from Keyboard • Read s Files from Di sk and Uploads Tex t or Program Files 
• On -l ine Clock • Se lect Any Protocol (access almost any computer or modem) 
• Captu re and Display High Resolut ion Characters • Plus Much, Much More 

• Download Text. Program or Data Files $ 5 9 00 
list $129 .95 Special Low-Low Price 

We are so sure this is the only telecommunications package you will need we will give you 15 days Free Trial. 

Add S3.00 tor shipping . handling cnd insurance . Ill inois residenls 
please odd 6 - . tal( , Add $6 .00 for CANADA. PUERTO RICO, HAWAII . 
ALASKA. APO·FPO orders . Canadian orders muSI be in U.S. dolla rs. 
WE DO NOT EXPORT TO OTHER COUNTRIES, EXCEPT CANADA. 
Enclose Cashiers Check , Money Order or Personal Check , Allow 14 
days for del lYery . 2 10 7 days lor phone orders. I day express moil I 

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

Reader Service No. 226 

PROTECTO 
W e Love Our Customers 
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1541 FIASIIr-
THECIlITICS SPEAKour

This advertisement has been written by indepen
dent reviewers of Commodore computer products.
We thank them for their frankness and the high marks
awarded to the Skyles Electric Works 1541 FLASH!.

The Reviewers Comment
"Tired of that slow disk drive? The solution is here,

and it costs about $90. Considering what it does, the
price is a bargain! It speeds up your 1541 disk drive
200%-300%. And if you write your own software
specially for the FLASH!, you can achieve speed
increases of 600%I

The 1541 FLASH! is the best! Ifs belter than
KWTK LOAD:" And belter than 1541 Express:"

Does it ound too good to be true? Do you suspect
there must be some drawback that Ihaven't men
tioned? Well ...There is one. You have to open up
your keyboard and 1541 drive and do a little work
inside them. You need to replace a couple of chips
with new ones provided by the FLASH!. And an extra
cable will run from your keyboard's user port to your
1541 drive. But the installation is explained in
complete detail with pictures. It's a simple operation
that will take under 30 minutes. And in return you
will have a disk drive that literally races along!

The biggest complaint with the Commodore 64 is
the slow disk drive. No more! You will never be
willing to go back after having used the 1541 FLASH!.
It really spoils you! It's even faster than a parallel
drive with an IEEE interface! Don't be afraid of the
installation. Ifs really simple. And if you prefer not to
do it yourself, your locai user's group probably has
people with the ability to install it for you. You'll be

glad you did!" TI" Northwest Users Guide,'all. 1985

"A tiny wedge is included ... you simply SYS65526
to enable it. Those who enjoy using the wedge as part
of their normal computer will like this feature.

The utilities added by FLASH! include single,
double and simultaneous keystroke implementation
of such niceties as delete line, escape quote, cursor to
bottom of screen, 16 character tab, and return without
line execution.

My children have played some of their favorite
games and used utilities or educational software
without any problems whatsoever, using the 1541
FLASH! All in all, this device will save the purchaser
much of the frustration normally experienced, as well
as the time required in normal disk drive-<:omputer
interactions. With the above noted exception, I'm
very pleased with its operation, and won't hesitate to
recommend it to those who would like faster loads
and saves or want additional Aexibility and power at a
moderate price." RUN, May 1985

"Having used 1541 FLASH! for several days,
already I can't bear to go back toa slow 1541.lfs
amazing how quickly you can get spoiled by a luxury
like this. More than a few editors here have cast covet
ous eyes on the upgraded 6411541. And the price is
reasonable for such a dramatic enhancement. After
reading the installation description above, you can
decide if you're up to opening your equipment, yank
ing out chips, and enjoying a 300% speedup."

Computet's Gautte. /a1l. 1985

Commercial Details
1541 FLASH! $ 89.95'
1541 FLASH! with Disk Switchboard 99.00·
1541 FLASH! for Two Drives 139.95'
1541 FLASH! for SX-64 . . . . . . . . . . . . . . . . .. 99.95'
1541 FLASH! for MSD Drives tba'
'Mail order please add S3.SO lor shippingand handling.
California residents add S<"lles lax as required.

Available from your local Commodore
dealer or caU 1-800-227-9998

Skvles Electric Works
231 ItSouth Whisman Road
Mountain View, CA 94041
1-(415) 965-1735

1541 FLASHI_s it tudetn,,.,k 0' Skyles EIe'Ctric Worb.
Commodllft' 64 ila IradeMark or Commodore

fi

g
o
~

n
a

Reader Service No. 188

1541 RASIIf-M 

THE mllCS SPfAI( OUT 
This advertisement has been written by indepen

dent reviewers of Commodore computer products. 
We thank them for their frankness and the high marks 
awarded to the Skyles Electric Works 1541 FLASH!. 

The Reviewers Comment 
"Tired of that slow disk drive? The solution is here, 

and it costs about $90. Considering what it does, the 
price is a bargain! It speeds up your 1541 disk drive 
200%-300%. And if you write your own software 
specially for the FLASH!, you can achieve speed 
increases of 600%1 

The 1541 FLASH! is the best! IYs better than 
KWIK LOAD~' And better than 1541 Express~' 

Does it sound too good to be true? Do you suspect 
there must be some drawback that I haven't men
tioned? Well ... There is one. You have to open up 
your keyboard and 1541 drive and do a little work 
inside them . You need to replace a couple of ch ips 
with new ones provided by the FLASH!. And an extra 
cable will run from your keyboard's user port to you r 
1541 drive. But the installation is explained in 
complete detail with pictures. It's a simple operation 
that will take under30 minutes. And in return you 
will have a disk drive that l.iterally races along! 

The biggest complaint with the Commodore 64 is 
the slow disk drive. No more! You will never be 
willing to go back after having used the 1541 FLASH!. 
It really spoils you! IYs even faster than a parallel 
drive with an IEEE interface! Don't be afraid of the 
installation. IYs really simple. And if you prefer not to 
do it yourse lf, your local user's group probably has 
people with the ability to install it for you . You' ll be 
glad you did!" 

Tile Northwest Users Guide, Jail . 1985 

"A tiny wedge is included ... you simply SYS65526 
to enable it. Those who enjoy using the wedge as part 
of their normal computer will like this feature. 

The utilities added by FLASH! include single, 
double and simultaneous keystroke implementation 
of such nice ties as dele te line, escape quote, cursor to 
bottom of screen, 16 character tab, and return without 
line execu tion . 

My children have played some of their favorite 
games and used utilities or educational software 
without any problems whatsoever, using the 1541 
FLASH! All in a ll, this device will save the purchaser 
much of the frustration normally experienced , as well 
as the time required in normal disk drive.-computer 
interactions. With the above noted exception. I'm 
very pleased with its operation, and won't hesitate to 
recommend it to those who would like faster loads 
and saves or want additional flexibility and power at a 
moderate price." RUN, May 1985 

" Having used 1541 FLASH! for several days, 
already I can' t bear to go back toa slow 1541. IYs 
amazing how quickly you can get spoiled by a luxury 
like this. More than a few editors here have cast covet
ous eyes on the upgraded 6411541 . And the price is 
reasonable for such a d ramatic enhancement. After 
reading the installation description above, you can 
decide if you're up to opening your equipment , yank
ing out chips, and enjoying a 300% speedup." 

Computers Gazette, JaIl . 1985 

Commercial Details 
1541 .. ..................... .. $ 89.95" 
1541 FLASH! with Disk Switchboard ...... 99.00" 
1541 FLASH! for Two Drives .... . . . ...... 139.95" 
1541 FLASH! forSX-64. ................. 99.95" 
1541 FLASH! for MSD Drives . .. .... . . .. . tb." 
'Mail ordcrplease add $3.50 for shipping and handling. 
California residents add sales tax as required . 

Available from your local Commodore 
dealer or caU 1-800-227-9998 

Skvles Electric Works 
231 E South Whisman Road 
Mountain View, CA 94041 
1-(415) 965-1735 

1541 FLASHII$ al~demaTk (l fSky lea Electric W(ltks. 
Commgd(lTe 64 is ill trademark of C(lmmgd(l re . 

Ruder Servlc:e No. 188 
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By Mark Andrews
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FOUR-BIT PENGUIN MATH

0000 = 0
0001 = I
0010 = 2
0011 = 3
0100 = 4
0101 = 5
0110 = 6
0111 = 7
1000 = 8
1001 = 9

00 = 0
01 = I
10 = 2
II = 3

AHA! FEET, TOO!
Those are, of course, binary numbers. And they clear

ly show that if you were a really smart penguin, you
could use two flippers to express the values 0 through
3. That's a clear improvement over the two values that
can be represented with more traditional flipper-count
ing methods.

Since our imagination has taken us this far, let's now
suppose that you (still a penguin) wanted to learn to count
past 3. While pondering this problem, you might look
down at your feet-and notice two more flippers down
there.

Voila - bigger numbers!
By using both flipper and both legs at the same time,

you could count as follows:

Then you could leI two raised flippers represent the
value 3.

Now suppose you were the Albert Einstein of Pen
guin Island. and devised a new mathematical system to
express in writing what you had done.

You could use a 0 to represent an unraised flipper,
and a I to represent a raised one. And then you could
scratch these equations in the ice:

2 : By the Numbers I

The Binary, Hexadecimal, and Decimal Notation Systems

PENGUIN MATH
The best way 10 explain the principles of the binary

system is with something I call Penguin Math. Penguin
Math is the number system that penguins would probab
ly use if penguins could use numbers.

Imagine that you're a penguin. You wouldn't have 10
fingers on each hand. so there'd be no way you could
count on your fingers. You'd have just two flippers, and
if you wanted to count on something, you'd have to count
on them.

Suppose that you're a very bright penguin, and did
learn to count on your flippers. You wouldn't be able
to count to 10. But you would be able to count to 2.

Now suppose that you're the smartest penguin on Pen
guin Island. If you were that sharp, you might figure
out how to use your flippers to count past 2. Here's one
way you could do that.

Instead of counting on your flippers the same way hu
mans count on their fingers, you could decide to equate
a raised right flipper to I, and a raised left flipper to 2.

fT hree kinds of number systems are commonly
used in assembly language programming.
They are:

(I) Decimal IlIImbers. based on the value
10 and wriuen using the Arabic numerals 0 through 9.

(2) Bil/al)' I/llmbers, based on the value 2 and usualy
written using the Arabic numerals 0 and I.

(3) Hexadecimail/llmbers, based on the value 16 and
customarily written using the Arabic numbers 0 through
9, plus the letters A through F. The digits I through 9
are used just as in conventional decimal notation, and
the letters A through F as single-unit symbols for the
values 10 through 15.

Decimal numbers are what most of us learned in school
so not much will be said about them. Instead. we'lI fo
cus on the binary and hexadecimal number systems. Let's
start with binary numbers.

The ones and zeroes that make up binary numbers are
known as bits. A series of four bits is called a nibble
(or I/ybble), a series of eight bits is called a byte, and
a series of 16 bits is called a word.

(:CMMCI)CI~I: I~CCiS 

COLUMN 2 : By the Numbers 
The Binary, Hexadecimal, and Decimal Notation Systems 

By Mark Andrews 

fT hree kind, of number system; are commonly 
used in assembly language programming. 
They arc: 

( I ) Decilllallllllllbers. based on the va lue 
10 and written using the Arabic numerals 0 th rough 9. 

(2) Billlll:r IIl11l1bers. based on the value 2 and usuilly 
written using the Arabic numerals 0 and I . 

(3) Hexadecilllalllllllibers , based on the value 16 and 
customarily written using the Arabic numbers 0 through 
9. plus the letters A through F. The digits I through 9 
are used just as in conventional decimal notation, and 
the letters A through F as single-unit symbols for the 
values 10 through 15. 

Decimal numbers are what most of us leamed in school 
so not much will be said about them. Instead. we'lI fo
cus on the binary and hexadecimal number systems. Let's 
start with binary numbers. 

The ones and zeroes that make up binary numbers are 
known as bits. A series of four bits is called a lIibble 
(or lIybble), a series of eight bits is called a byte, and 
a series of 16 bits is called a word. 

PENGUIN MATH 
The best way to explain the principles of the binary 

system is with something I call Penguin Math . Penguin 
Math is the number system that penguins would probab
ly use if penguins could use numbers. 

Imagine thm you're a penguin . You wouldn't have 10 
lingers on each hand. so there'd be no way you could 
count on your fingers. You'd have just two flippers, and 
if you wanted to count on something, you'd have to count 
on them. 

Suppose thai you're a very bright penguin. and did 
learn to count on your nippers. You wouldn't be able 
to count to 10. But you would be able to count to 2. 

Now suppose that you're the smartest penguin on Pen
guin Island . If you were that sharp, you might figure 
out how to use your nippers to count past 2. Here's one 
way you cou ld do that. 

Instead of coull!ing on your nippers the same way hu
mans COUll! on their fingers, you could decide to equate 
a raised right nipper to I , and a raised left nipper to 2. 

Then you could let two raised flippers represent the 
value 3. 

Now suppose you were the Albert Einstein of Pen
guin Island. and devised a new mathematical system to 
express in wri ting what you had done. 

You could use a 0 to represent an unraised nipper, 
and a I to represent a raised one. And then you could 
scratch these equations in the ice: 

00 = 0 
01 = I 
10 = 2 
II = 3 

AHA! FEET, TOO! 
Those are, of course, binary numbers. And they clear

ly show that if you were a really smart penguin, you 
could use two flippers to express the values 0 through 
3. That's a clear improvement over the two values that 
can be represented wi th more traditional flipper-count
ing methods. 

Since our imagination has taken us this far, let's now 
suppose that you (stil l a penguin) wanted to learn to count 
past 3. While pondering this problem. you might look 
down at your feet -and notice two more flippers down 
there. 

Voila - bigger numbers' 
By using both flippers and both legs at the same time, 

you could count as follows: 

FOUR-BIT PENGUIN MATH 

0000 = 0 
0001 = I 
0010 = 2 
0011 = 3 
0100 = 4 
0101 = 5 
OliO = 6 
0111 = 7 
1000 = 8 
1001 = 9 
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number combinations like "FCle", "5DA4", and even
"ABCD" are perfectly good numbers in the hexadecimal
system.

VALUES OF THE BITS
IN AN B-BIT BINARY NUMBER
Bil 0 = 2 to the Oth power = I
Bil 1 = 2 to the 1st power = 2
Bil 2 = 2 to the 2nd power = 4
Bil 3 = 2 10 the 3rd power = 8

As you can see, the decimal number 16 is written "10"
in hex and "00010000" in binary, and is thus a round
number in both the binary system and the hexadecimal
system. And the hexadecimal digit F, which comes just
before hex 10 (or 16 in decimal), is written 00001111
in binary.

A you become more familiar with the binary and hex
adecimal systems, you will begin to notice many other
similarities. For example, the decimal number 255 (the
large t 8-bit number) is 11111111 in binary and FF in
hex. The decimal number 65,535 (the highest memory
address in a 64K computer) is written FFFFFFFF in hex
and 11111111 11111111 in hex.

<I
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b

It
\\

o

BINARY
00000oo1
00000010
00000011
00000100
00000101
00000110
00000111
00001000
00001001
00001010
00001011
00001100
00001101
00001110
00001111
00010000

HEXADECIMAL
I
2
3
4
5
6
7
8
9

A
B
C
D
E
F
10

DECIMAL
I
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16

CONVERTING BINARY NUMBERS TO
DECIMAL NUMBERS

It isn't very difficult to conven a binary number to
a decimal number. In a binary number, as we've seen,
the bit fanhest to the right represents 2 to the power O.
The next bit to the left represents 2 to the power I, the
next represents 2 to the power 2, and so on.

The digits in an 8-bit binary number are therefore num
bered 0 to 7, staning from the rightmost digit. The right
most bit-often referred to as Bit O-represents 2 to the
Oth power, or the number I. And the leftmost bit-of
ten called Bit7-is equal to 2to the 7th power, or 128.

The following is a list of simple equations that illus
trate what each bit in an 8-bit binary number means.

... and so on.
If you continued counting like this, you would even

tually discover that you could express 16 values-O
through decimal 15-using four-<ligit (or four-bit) binary
numbers.

THE HEXADECIMAL NUMBER SYSTEM
Since computers "think" in binary numbers, the bi

nary system is obviously an excellent notation system
for representing computer data. But, as you may remem
ber from last month's column, binary numbers have one
serious shoncoming: they're extremely difficult to read.
So the binary system is not the numeric system most
often used in assembly language programming. The nu
meric system you'll encounter most often in assembly
language programming is hexadecimal.

Just as binary numbers are based on the value 2, hex
adecimal numbers are based on the value 16. If people
were born with eight fingers on each hand, we would
probably all count in hexadecimal numbers.

Hexadecimal numbers are often used in assembly lan
guage programming because they can help bridge the
gap between the binary and decimal systems. Since bi
nary numbers have a base of 2, and hex numbers have
a base of 16, a series of four binary bits can always be
translated into one hexadecimal digit. So a series of eight
bits (a "byte") can always be represented by a pair of
hexadecimal digits, and a series of 16 bits (a "word")
can always be represented by a four-<ligit hexadecimal
number.

Here is a table comparing decimal, hexadecimal, and
binary numbers. Observe that odd-looking letter-and-

ONE MORE LESSON
Now we're ready for one last lesson in Penguin Math.

Imagine that you marry another penguin. And, using
your skill with binary numbers, you determine that you
and your spouse have a total ofeight flippers between you.

If your spouse decides to cooperate with you in count
ing with flippers, the two of you could now sit on your
ice and start a floe chart with numbers that look like these:

0000 0001 = I
0000 0010 = 2
0000 0011 = 3
0000 0100 = 4
0000 0101 = 5

If you and your spouse kept on counting in this fash
ion - using 8-bit Penguin Math - you would eventually
discover that by using eight flippers, you could count
from 0 (or 0000 0000) to 255 (or 1111 1111), for a to
tal of 256 values.

That completes this crash course in Penguin Math.
What it has demonstrated is that it is possible to express
256 values - from 0000 0000 through 1111 1111 - u 
ing 8-bit binary numbers.
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.. . and so on. 
If you continued counting li ke this, you would even

tually discover that you could express 16 values-O 
through decimal 15 - using four-<ligit (or four-bit) binary 
numbers. 

ONE MORE LESSON 
Now we're ready for one last lesson in Penguin Math . 

Imagine that you marry another penguin . And , using 
your skill with binary numbers, you detennine that you 
and your spouse have a total of eight nippers between you. 

If your spouse decides to cooperate with you in count
ing with flippers, the two of you could now sit on your 
ice and stan a floe chan with numbers that look like these: 

0000 000 I = I 
0000 0010 = 2 
0000 0011 = 3 
0000 0100 = 4 
0000 0101 = 5 

If you and your spouse kept on counting in this fash
ion- using 8-bit Penguin Math -you would eventually 
discover that by using eight flippers, you could count 
from 0 (or 0000 00(0) to 255 (or 11I1 1111 ), for a to
tal of 256 values. 

That completes this crash course in Penguin Math . 
What it has demonstrated is that it is possible to express 
256 values - from 0000 0000 through 1111 1111 - us
ing 8-bit binary numbers. 

THE HEXADECIMAL NUMBER SYSTEM 
Since computers "think" in binary numbers, the bi

nary system is obviously an excellent notation system 
for representing computer data. But , as you may remem
ber from last month's column, binary numbers have one 
serious shortcoming: they're extremely difficult to read. 
So the binary system is not the numeric system most 
often used in assembly language programlning. The nu
meric system you'll encounter most often in assembly 
language programming is hexadecimal. 

Just as binary numbers are based on the value 2, hex
adecimal numbers are based on the value 16. If people 
were born with eight fingers on each hand , we would 
probably all count in hexadecimal numbers. 

Hexadecimal numbers are often used in assembly lan
guage programming because they can help bridge the 
gap between the binary and decimal systems. Since bi
nary numbers have a base of 2, and hex numbers have 
a base of 16, a series of four binary bits can always be 
translated into one hexadecimal digit. So a series of eight 
bits (a "byte") can always be represented by a pair of 
hexadecimal digits, and a series of 16 bits (a "word") 
can always be represented by a four-digit hexadecimal 
number. 

Here is a table comparing decimal, hexadec imal, and 
binary numbers. Observe that odd-looking letter-and-
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number combinations like "FC IC", "5DA4", and even 
"ABCD" are perfectly good numbers in the hexadecimal 
system. 

DECIMAL 
I 
2 
3 
4 
5 
6 
7 
8 
9 

10 
II 
12 
13 
14 
15 
16 

HEXADECIMAL 
I 
2 
3 
4 
5 
6 
7 
8 
9 

A 
B 
C 
D 
E 
F 
10 

BINARY 
00000001 
00000010 
00000011 
00000100 
00000101 
00000110 
00000111 
0000 I 000 
00001001 
00001010 
00001011 
00001100 
00001101 
00001110 
00001111 
000 10000 

As you can see, the decimal number 16 is written" I 0" 
in hex and "0001 0000" in binary, and is thus a round 
number in both the binary system and the hexadecimal 
system. And the hexadecimal digit F, which comes just 
before hex 10 (or 16 in decimal), is written 0000 1111 
in binary. 

As you become more fami liar with the binary and hex
adecimal systems, you will begin to not ice many other 
similarities. For example, the decimal number 255 (the 
largest 8-bit number) is IIIIIIII in binary and FF in 
hex. The decimal number 65 ,535 (the highest memory 
address in a 64K computer) is written FFFFFFFF in hex 
and III I II II II III I II in hex. 

CONVERTING BINARY NUMBERS TO 
DECIMAL NUMBERS 

It isn't very di ffi cult to convert a binary number to 
a decimal number. In a binary number, as we've seen, 
the bit fa rthest to the right represents 2 to the power O. 
The next bit to the left represents 2 to the power I, the 
next represents 2 to the power 2, and so on. 

The digits in an 8-bit binary number are therefore num
bered 0 to 7, start ing from the rightmost digit. The right
most bit - often referred to as Bit 0 - represents 2 to the 
Oth power, or the number I. And the leftmost bit - of
ten called Bit 7 - is equal to 2 to the 7th power, or 128 . 

The following is a list of simple equations that ill us
trate what each bit in an 8-bit binary number means. 

VALUES OF THE BITS 
IN AN 8-BIT BINARY NUMBER 
Bit 0 = 2 to the Oth power = I 
Bit I = 2 to the 1st power = 2 
Bit 2 = 2 to the 2nd power = 4 
Bit 3 = 2 to the 3rd power = 8 
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Bit 4 = 2 to the 4th power = 16
Bit 5 = 2 to the 5th power = 32
Bit 6 = 2 to the 6th power = 64
Bit 7 = 2 to the 7th power = 128

The above table provides an easy method of conven
ing any 8-bit binary number into its decimal equivalent.
Instead of writing the number down from left to right.
write it instead in a venical column, with Bit 0 at the
top and Bit 7 at the bottom. Then multiply each bit in
the binary number by the decimal number that it repre
sents. Then add up the results of all of these multiplica
tions-and the total you get will be the decimal value
of the binary number.

Suppose, for example, that you wanted to conven a
binary number 00101001 into a decimal number. Here's
how you could do it:

CONVERTING A BINARY NUMBER
INTO A DECIMAL NUMBER

I x 1= 1
Ox 2 = 0
Ox 4 = 0
1 x 8 = 8
Ox 16 = 0
I x 32 = 32
Ox 64= 0
o x 128 = 0

TOTAL = 41

00101001 AND OTHER FANCY NUMBERS
If the calculation in the above example is correct, the

binary number 00 I0 I00 I should be equivalent to the dec
imal number 41 (that's decimal 41 , not hex $41, for those
already familiar with hexadecimal notation). Look up
either 00101001 or 41 on any binary-to-decimal or dec
imal-to-binary conversion chan, and you' II see that the
calculation was accurate. And this conversion technique
will work with any other binary number.

CONVERTING A BINARY NUMBER TO
A DECIMAL NUMBER

ow we'll go in the other direction, and conven a dec
imal number to a binary number.

First, divide the number by 2. Then write down both
the quotient and the remainder. Since we're dividing by
2, the remainder will be either a I or O. So what we
write down will be the quotient followed by either a I
or a O.

Next we'll take the quotient, divide it by two. and write
the result down. If there's a remainder (a lor a 0), we'll
write that down, too, underneath the first remainder.

When there are no numbers left to divide, we'll write
down all of the remainders we got. reading from the bot
tom to the top. What we'll have then, of course. is a
binary number-a number made up of ones and zeroes.

And that number will be the binary equivalent of the
decimal number we staned out with.

This conversion technique is illustrated in the follow
ing example:

CONVERTI G A DEClMAL NUMBER
TO A BINARY NUMBER

117/2 = 58 with a remainder of I
58/2 = 29 with a remainder of 0
29/2 = 14 with a remainder of 1
14/2 = 7 with a remainder of 0
7/2 = 3 with a remainder of I
3/2 = 1 with a remainder of I
1/2 = 0 with a remainder of I
0/2 = 0 with a remainder of 0

HOW TO DO IT
To complete the decimal-to-binary conversion pre

sented in this example, simply copy the binary digits in
the right-hand column, writing them down horizontally
from right to left. with the top digit on the right. You'll
then see that the binary equivalent of the decimal (not
hexadecimal) number I 17 is 0 I I 1010 I. If you have a
decimal-to-binary conversion chan handy, you can use
it to confirm this.

o
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Bit 4 = 2 to the 4th power = 16 
Bit 5 = 2 to the 5th power = 32 
Bit 6 = 2 to the 6th power = 64 
Bit 7 = 2 to the 7th power = 128 

The above table prov ides an easy method of conven
ing any 8-bit binary number into its decimal equ ivalent. 
Instead of writing the number down from left to right. 
write it instead in a venical column, with Bit 0 at the 
top and Bit 7 at thc bOllom. Then multipl y each bit in 
the binary number by the decimal number thm it repre
sents . Then add up the results o f all o f these multiplica
tions - and the total you get will be the decimal value 
of the binary number. 

Suppose, for example, that you wanted to conven a 
binary number 00101001 into a dec imal number. Here's 
how you could do it : 

CONVERTING A BINARY NUMBER 
INTO A DECIMAL NUMBER 

I x I = I 
0 x 2 = 0 
0 x 4= 0 
I x 8 = 8 
0 x 16 = 0 
I x 32 = 32 
0 x 64= 0 
o x 128 = 0 

TOTAL = 41 

00101001 AND OTHER FANCY NUMBERS 
If the calculation in the above example is correct, the 

binary number 00 I 0 100 1 should be equivalent to the dec
imal number 4 1 (that's decimal 41 , not hex $4 1, for those 
already familiar with hexadecimal notation). Look up 
either 00 10 100 1 o r 41 on any binary-to-decimal or dec
imal-to-binary conversion chan , and you'lI see that the 
calculation was accurate. And this conversion technique 
will work with any other binary number. 

CONVERTING A BINARY NUMBER TO 
A DECIMAL NUMBER 

Now we'll go in the other direction. and conven a dec
imal number to a binary number. 

First. di vide the number by 2. Then write down both 
the quotient and the remainder. Since wc' re dividi ng by 
2, the remai nder will be either a I or O. So what we 
write down will be the quot ient fo llowed by either a I 
or a O. 

Next we' ll take the quotient . divide it by two. and write 
the result down. If there's a remainder (a I or a 0). we' ll 
write thal down , too, underneath the first remai nder. 

When there arc no numbers le ft to di vide, we' ll write 
down all of the remainders we got. reading fro m the bot
tom to the top. What we' ll have then, of course. is a 
binary number - a number made up of ones and zeroes . 

And that number wi ll be the binary equi valent of the 
dec imal number we started out with . 

This conversion technique is illustrated in the follow
ing example: 

CONVERTI G A DECIMAL NUMBER 
TO A BI ARY NUMBER 

117/2 = 58 with a remainder of I 
5812 = 29 with a remainder of 0 
29/2 = 14 with a remainder of I 
14/2 = 7 with a remainder of 0 
712 = 3 with a remainder of I 
3/2 = I with a remainder of I 
1/2 = 0 with a remainder of I 
0/2 = 0 with a remainder of 0 

HOW TO DO IT 
To complete the dec imal-to-bi nary conversion pre

sented in this example, simply copy the bi nary digi ts in 
the right-hand column, writi ng them down horizontally 
from right 10 left. wi th the top d igi t on the right. You' II 
then see that the binary eq uivalent o f the dec imal (not 
hexadecimal) number 11 7 is 0 111 0 10 1. If you have a 
decimal-to-bi nary conversion chan handy, you can use 
it to confirm this. 
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4033/16 = 152 with a remainder of I

When you've finished this series of calculations, you
must convert any remainder greater than 9 into its hex
adecimal equivalent. In the above problem, three remain
ders are greater than 9: the value 12 in the first line,
the value 12 in the third line, and the value 15 in the
fourth line. The decimal number 12 equates to the let
ter C in hexadecimal notation, and the decimal number
equates to Ihe letter F. So the remainders, converted into
hex, are:

SMALL THINGS CONSIDERED
Our congratulations to the foUowing Commodore users. win

ners of subscriptions to Ahoy! counesy of New York's Small
TIlings Considered rddio show (heard weeknights 5-8 and Sat
urdays 6-8 on WNYC AM83):
P.uncla Rosenblatt ltv Frankel Meredith Jones Frummer
Melissa Rosenblatt Matthew Higgins

DOING IT THE EASY WAY
We've compared three different number bases: the dec

imal system, the hexadecimal system, and the binary sys
tem. And now you know how to convert numbers from
any of these three bases to any other, in either direc
tion. Some of the conversion technique we've covered
are quite simple. others are fairly complicated, and un
less you have a photographic memory, you may not re
member any of them by tomorrow morning. But for
tunately. you won't have to. ow that you know the prin
ciples involved, rn tell you about an ea ier way to make
number-base convcrsions. Just type and save the pro
gram prescnted in Listing I (on page 93) and you can
Ict your computer do it for you!

By the NUII/bers is a mcnu-driven BASIC program that
can convert numbers from any of the three bases dis
cussed in this article to any other,

In next month's column. Under the Hood, we'll take
a look inside your Commodore's main microprocessor
and see what makes it tick. Then, finally, we'll be ready
to start writing some programs in assembly language. 0

SEE PROGRAM LISTING ON PAGE 93

-which is the number we're looking for-the hexadec
imal equivalent of the decimal number 64540!

FCIC

Read the above four numbers, starting from the bot
tom and reading up. and you have the hexadecimal num
ber

C
1
C
F

64540116 = 4033 with a remaindel' of 12
4033/16 = 152 with a remainder of I
2S2I16 = 15 with a remainder of 12
15116 = 0 with a remainder of 15

B ARY
0000
0001
0010
0011
0100
0101
0110
Olll
1000
1001
1010
lOll
1100
1101
1110
1111

HEXADECIMAL
o
I
2
3
4
5
6
7
8
9
A
B
C
D
E
F

The above table shows how to convert a multiple-dig
it hex number to binary notation: merely string the hex
digits together and convert each one separately. For ex
ample, the binary equivalent of the hexadecimal num
ber CO is 1100 0000. The binary equivalent of the hex
number 8F2 is 1000 IIII 0010. The binary equivalent
of the hex number 7AIB is 0111 1010 0001 1011.

To convert binary numbers to hexadecimal numbers,
use the chart in reverse. The binary number 1101 0110
1110 aIaI, for example. is equivalent to the hexadecimal
number D6E5.

HEXADECIMAL-TO-BINARY
CONVERSIO CHART

Then divide the integer part of the above quotient by
16, and write down the resull of thal calculalion:

64S40116 = 4033 with a remainder of 12

DECIMAL-TO-HEXADECIMAL
CONVERSION

II's almost as easy to convert decimal numbers to hex
adecimal as il is to translate b:nary to decimal. Here's
how it's done:

First. take a decimal integer that you want to convert,
and divide it by 16. Then write down the remainder.
like this:

Keep repeating this process until you have a quotient
of zero. Here's the entire set of calculations needed to
convert the decimal number 34761 into a hexadecimal
number:

BINARY-TO-HEX AND HEX-TO-BINARY
CONVERSIONS

It's easy to convert binary numbers to their decimal
equivalents. Just use this chart:
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BINARY-TO-HEX AND HEX-TO-BINARY 
CONVERSIONS 

It's easy 10 convert binary numbers to their decimal 
equivalents. Just use this chart: 

HEXADECIMAL-TO-BINARY 
CONVERSION CHART 

HEXADECIMAL 
o 
I 
2 
3 
4 
5 
6 
7 
8 
9 
A 
B 
C 
D 
E 
F 

BINARY 
0000 
0001 
0010 
0011 
0100 
0101 
0110 
0111 
1000 
1001 
1010 
lOll 
1100 
1101 
1110 
1111 

The above table shows how to conve.1 a multiple-d ig
it hex number to binary notation: merely string the hex 
digits together and convert each one separately. For ex
ample, the binary equivalent of the hexadecimal num
ber CO is 1100 0000. The binary equivalent of the hex 
number 8F2 is 1000 IIII 0010. The binary equivalent 
of the hex number 7AIB is Dill 1010 0001 lOll. 

To convert binary numbers to hexadecimal numbers . 
usc the chart in reverse. The binary number 1101 OliO 
11100101 . for example. is equivalent to the hexadecimal 
number D6E5 . 

DECIMAL-TO-HEXADECIMAL 
CONVERSION 

It·s almost as easy to convert decimal numbers 10 hex
adecimal as it is to translate b:nary 10 decimal. Here's 
how it's done: 

First. take a decimal integer that you want to convert. 
and divide it by 16. Then write down the remainder. 
like this: 

64540116 = 4033 with a remainder of 12 

Then divide the integer part of the above quotient by 
16, and write down the result of that calculation: 

4033116 = 252 with a remainder of I 

Keep repeating this process until you have a quotient 
of zero. Here's the entire set of calculations needed to 
convert the decimal number 34761 into a hexadecimal 
number: 
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64540116 = 4033 with a remainder of 12 
4033116 = 252 with a remainder of I 
252116 = 15 with a remainder of 12 
15116 = 0 with a remainder of 15 

When you've finished this series of calculations, you 
must convert any remainder greater than 9 into its hex
adecimal equivalent. In the above problem. three remain
ders are greater than 9: the value 12 in the first line, 
the value 12 in the third line. and the value 15 in the 
fourth line. The decimal number 12 equates to the let
ter C in hexadecimal notation. and the decimal number 
equates 10 the letter F. So the remainders, converted into 
hex, are: 

C 
I 

C 
F 

Read the above four numbers. starting from the bot
tom and reading up. and you have the hexadecimal num
ber 

FCIC 

- which i, the number we're lOOking for - the hexadec
imal equivalent of the decimal number 64540! 

DOING IT THE EASY WAY 
Wc've compared thrcc different number bases: the dec

imal system, the hexadecimal system, and the binary sys
tem. And now you know how to convert number ' from 
any of these three bases to any other, in either direc
tion . Some of the conversion techniques we've covered 
arc quite simple. others are fairly complicated, and un
less you have a photographic memory, you may not re
member any of them by tomorrow morning. But for
tunately . you won't have to. Now that you know the prin
ciples involved, I'll tell you about an easier way to make 
number-base conversions. Just type and save the pro
gram prcsentcd in Li,ting I (on page 93) and you can 
let your computer do it for you! 

By ,I,e Numbers i a menu-driven BASIC program that 
can convcrt numbers from any of the three bases dis
cussed in this article 10 any other. 

In next month's column. Ullder Ihe Hood, we'lI take 
a look in,ide your Commodore's main microprocessor 
and sec what makes it tick. Then. finally , we'll be ready 
to start writing ,ome programs in assembly language. 0 

SEE PROGRAM LISTING ON PAGE 93 

SMALL THINGS CONSIDERED 
OUf congratulations to the following Commodore users. win

ners of subscriptions to Ahoy! courtesy of New York's Small 
77,;lIgs Considered mdio show (heard wccknighlS 5-8 and Sat
urdays 6-S on WNYC AMS3): 
PJmcla Rcbcnblall lev Fr:mkeJ Meredith Jones Frummer 
MelillSll Rosenblall Mauhcw Higgins 
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counter are stored on the stack and
control is transferred to the routine
beginning at address $FF72 (or
$FF48). This routine saves the pro
cessor registers (A,X. Y) on the stack.
This routine then does an indirect
jump to whatever address is con
tained in RAM location $0314,
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fied in ROM locations $FFFE,
$FFFF (low byte, high byte). This
pointer 'points' to the first address of
the routine, which handles the inter
rupt. In the VIC it points to $FF72
in ROM ($FF48 in the 64). When
the interrupt is recognized. the pro
cessor status register and program

Assembly Ustlng

UNDERSTANDING
THE INTERRUPT

To help us understand what' go
ing on, let's first discuss the hardware
interrupt in general. We'll use the
VIC and C-64 for illustration, but
this applies in a general way to all
microcomputers which use the 6502
or 6510 microprocessor chip. The
hardware interrupt occurs 60 times
each second and is processed by the
6502 (or 6510) CPU chip. All 6502's
(or 6510' ), on receiving a hardware
interrupt, look to the pointer speci-
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ISIixty times each second the
VIC and C-64 are inter-
rupted by an internal clock.
At that point they stop what

they are doing and service the inter
rupt. They check the keyboard, up
date the creen and Tl$, and then re
sume whatever they were doing
when interrupted.

It is possible to "wedge" into this
interrupt handler and have some of
our own activities handled in back
ground, independent of our main
program. You may want to scroll a
game background scene. You may
want to perform some utility func
tion such as handle the joystick or
possibly take each key pressed and
print it on your printer as well as on
the creen. It's possible to do all this
and more. The process is easy to un
derstand and implement.

The sample programs on page 107
perform a simple operation but serve
to demonstrate how to set up, enable,
utilize, and. when finished, disable
such a wedge. The programs are
listed as BASIC loaders; a machine
language assembly listing is included
here so you can follow along with the
explanations. The assembly listing is
from the Commodore assembler.

I S I ixty times each second the 
VIC and C-64 are inter-
rupted by an internal clock. 
At that point they stop what 

they are doing and service the inter
rupt. They check the keyboard , up
date the screen and TI$, and then re
sume whatever they were doing 
when interrupted . 

It is possible to "wedge" into th is 
interrupt handler and have some of 
our own acti vities handled in back
ground , independent of our main 
program . You may want to scroll a 
game background scene. You may 
want to perform some util ity func
tion such as handle the joystick or 
possibly take each key pressed and 
print it on your printer as well as on 
the creen. It 's possible to do all this 
and more. The process is easy to un
derstand and implement. 

The sample programs on page 107 
perform a simple operation but serve 
to demonstrate how to set up, enable, 
utilize, and. when fini shed , disable 
such a wedge. The programs are 
listed as BASIC loaders; a machine 
language as embly listing is included 
here so you can foUow along with the 
explanations. The assembly listing is 
from the Commodore assembler. 

UNDERSTANDING 
THE INTERRUPT 

To help us understand what's go
ing on, let's fi rst discuss the hardware 
interrupt in general. We' ll u e the 
VIC and C-64 for illustration, but 
this applies in a general way to all 
microcomputers which use the 6502 
or 6510 microprocessor chip . The 
hardware interrupt occurs 60 time 
each second and is processed by the 
6502 (or 6510) CPU chip. All 6502's 
(or 6510·s) . on receiving a hardware 
interrupt , look to the pointer speci-
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fi ed in ROM locations $FFFE, 
$FFFF (low byte, high byte). This 
pointer 'points' to the first address of 
the routine, which handles the inter
rupt. In the VIC it poi nts to $FF72 
in ROM ($FF48 in the 64). When 
the interrupt is recognized . the pro
cessor status register and program 

counter are stored on the stack and 
control is transferred to the routine 
beginning at address $FF72 (or 
$FF48). This routi ne saves the pro
cessor registers (A,X.Y) on the stack. 
This routine then does an indirect 
j ump to whatever address is con
tained in RAM location $03 14, 

Assembly Listing 
LINE' UK: CODE LINE 

"'" 
_. 

.11111111.,1111 ••••• 11 ••••••••••••••• _. _. 

., IAIPI..E. HARDWARE INT£RRtPT WED6[ • _. - " IV CAl. OYE ......... • _. 
_0 , ••••••••••••••• 11 •••••• , •••• 1, •••••• 

-~ - " 
VIC V[RlION • " ... _ . 

" 
(CDf'I'ENTED FOR C64) • 

• "7 . ",. 111." ••• ' • • ••• 111, •••••• 111.'., ••• ' • _. .. .. 
" 

• BYB828' TO ACTIVATE • _. - " 
'SV88e4' TO DEACTIVATE • -" 

_. , .•........ " .................... , ... 
"'11 .- • • "33C IITMT AT ADORE •• 828 _,. 

t33C VECTOR· '.314 fSME FOR C'. 
"'13 t33C , ••••••••••••• 1'11, •••••• 1.1 ••••• 11 •• 
_14 IllC " B£TLP ROUT 1HE • "'t, 133C 11 ••• ' •••••••••••••••• , ••• , •••••••• ,. _,. 

t33C 71 lEI ,LOCKOUT INT[R~TI CURIH& HT\.P 
_,7 .330 A' 4t LDA "49 ,LOW IYTE DF DI.It HEIlf HAHDLEft 

"'18 033F 80 14 tl BTA WClDA ,PUT I liN lHE VEClOR LO lYlE 

".1' 1342 A9 e3 LOA "'3 ,HIGH BYTE OF DIJIIt NEW HANDLER _ .. 
tl44 10 l' .3 BTA IJECTOR+1 ,PUT IT IN THE VECTOR HI IYTE 

"'21 '347 ~I ell ,ALLaN INTERRUPTI AlAIN 
"'22 0 ... •• RT' ,60 MeK TO WHERE WE WER£ -.. 0 ... ., ............. ",., .. ,." ... "" .. ,. 
"'24 .... ., NEW INTERRUPT HANDlER aTMTa HEREI 

-" U49 ••••••••••••••••••••••••••••••••••••• "'2' '34' A~ os LOA 197 I6£T THE CtltRENT KEY PREIlEO 
_.7 03" 10 FF IE aTA IIEFF , PUT J T I H THE "I DOLI OF atRUN 
_21 .34E I' UK '.4fF FOR C,4 -.. 0"£ A' .. LOA '4 I CODE FOft COLDR • PURPLE _ .. 

03 .. 10 FF " ITA ".,F IPUT IT IN COLOR "~ 
_31 .3:53 I' UK 'OWF FOR e,4 _ .. 

'3~3 4C IF IA J" lEAIf' ,NOiIf 10 DO NClRI'W. HQUlEI(£(PIJlli 
_33 .356 I' USE: 1iA31 FOR C6i4 
_34 t3:56 ................ , ........... ,.".,.,. -., US. " NUT, PUT [YERYTHJN6 lACK • ... 361 .3S6 ., ........... , ...... , ................ 
_.7 .3:5. 71 lEI ILOCKOUT INT£RRUPTI DURING RElET 
_31 0.,7 A' II' LOA tllF INOR"- INTtRRUPT ROUTINE LD IYTI _ .. 

'3~' I' UI£ •• 31 FOR C64 "M. 0.,. 10 14 tl BTA YECTDR IPUT IT lACK IN LO 1m 
_41 03'" A. EA LOA'IU INDR"- INTERRUPT ROUTINE HI IYTl _ .. 

O3:IE I' lME FOR eM _. 
O3:IE 10 l' .3 BTA YECTDA+l IPUT IT lACK IN HI IVTE _. 
0'" ,. CLI IALLDN JNTERR\.PTI MiAI" 

-~ 0 .. ' •• • TO IALL DONE, &0 MCK ...,. .... _. 0 .. , , .................................... 
_'7 .3.3 " END OF LIBTJN& • _a 0 ... I ••••••••••••••••••••••••••• ·., •••••• -, 0 ... • END -.-
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the same effect. Make sure you dis
able our imerrupt routine before you
try to SAVE or LOAD tape, other
wise there will be a conflict since the
routine resides in the cassette buffer.

APPLICATIONS
Now that we know how to use the

hardware interrupt we can write rou
tines to handle any job which we
need done at a regular interval.
Would you like to do sound effects
or screen background mOl ion?
Would you like to do a screen dump
to your printer whenever you hit a
certain key? Use your imagination
and all kinds of possibilities may be
revealed. 0
SEE PROGRAM LISTING ON PAGE 107

HOW TO MAKE IT WORK
Make sure any memory expanders

are unplugged on the VIC. Enter the
appropriate BASIC loader for your
computer at the keyboard and RU
it. The BASIC loader POKEs the
machine language from the DATA
statements imo the cassetle buffer.
Next, start it all off by typing
SYS828 followed by the RETURN
key at the keyboard. This takes us
to our setup routine at $033C. Now
follow along while looking at the as
sembly listing. We wouldn't want an
interrupt to occur while we are
changing its vector, so first we lock
out interrupts in line 16. Then we
change the vector to point to our own
routine, enable imerrupts, and return
to the main program with RTS in line
22.

ow the fun begins! From now
on, our routine. beginning in line 26,
will run fir t when the imerrupt oc
curs. Hit a key and watch what hap
pens: a charcter is primed in the cen
ter of the screen. You may nOlice the
character is not thc one you press.
This is because we are taking the

$03 15. This is referred to as the vec
tor location. When power was turned
on, the start-up routine set these lo
cations to point to ROM location
$EABF ($EA3 I in the 64). At
$EABF (or $EA31) begins the rou
tine to take care of the keyboard,
screen, and TI$.

When this routine finishes. it re
stores all processor registers and re
turns the CPU to where it left off
when the interrupt was recognized.
The key to all this is RAM locations
$0314, $0315. Since they are RAM,
we can put our own address in them.
Later, when the interrupt is recog
nized. we can perform our own
activities and then jump to $EABF
(or $EA31) to allow the normal
housckeeping.

~(Q)[Ri 1[}={]~ ~~~ ~~[Q) ~CJ@~
lJ A MACHINE LANGUAGE TUTORIAL FOR BEGINNING

AND INTERMEDIATE ML PROGRAMMERS
By Calvin Overhulser

code from the register holding the de
coded keyboard matrix and storing
it on the screen. These codes are dif
fcrent than the screen codes and this
causes the strange character to ap
pear. After we put the character on
the screen in line 27, we put the code
for purple in the corresponding col
or memory location in line 30. Last,
in line 32. we jump to the normal
housekeeping routine. This all occurs
60 time each second.

To disable our routine and put ev
erything back to normal. just type
SYS854 followed by RETURN.
SYS854 takes us to line 37 in the as
sembly listing which puts the vector
back to normal. Hitting the RUNI
STOP and RESTORE keys will have

A MACHINE LANGUAGE TUTORIAL FOR BEGINNING 
AND INTERMEDIATE ML PROGRAMMERS 

$03 15 . This is referred 10 as the vec
tor location. When power was turned 
on, the start-up routine set these lo
cations to point to ROM location 
$EABF ($EA3 1 in the 64) . At 
$EABF (or $EA3 1) begins the rou
tine to take care of the keyboard , 
screen, and TI$. 

When this routine fi nishes , it re
sto res all processor registers and re
turns the CPU to where it left o ff 
when the interrupt was recognized . 
The key to all this is RAM locations 
$03 14, $031 5. Since they are RAM , 
we can put our own address in them. 
Later, when the interrupt is recog
nized . we can perform our own 
ac tivities and then j ump to $EABF 
(or $EA3 1) to allow the normal 
housekeeping. 

HOW TO MAKE IT WORK 
Make sure any memory expanders 

are unplugged on the VIC. Enter the 
appropriate BASIC loader for you r 
computer at the keyboard and R U 
it. The BASIC loader POK Es the 
machine language from the DATA 
statements into the cassette buffer. 
Next, sta rt it a ll off by typing 
SYS828 followed by the RET URN 
key at the keyboard . This takes us 
to ou r setup routine at $033C. Now 
follow along while looking at the as
sembly listing. We wouldn't want an 
interrupt 10 occur while we are 
changing its vector. so first we lock 
out interrupts in line 16. Then we 
change the vector to point to our own 
rout ine. enable interrupts, and return 
to the main program with RTS in line 
22. 

Now the fun begins! From now 
on, our routine, beginning in line 26 , 
will run fi rst when the interrupt oc
curs. Hit a key and watch what hap
pens: a charcter is printed in the cen
ter of the screen. You may notice the 
character is not the one you press. 
This is because we arc taking the 

By Calvin Overhulser 
code from the register holding the de
coded keyboard matrix and slOring 
it on the screen. These codes are di f
fe rent than the screen codes and this 
causes the strange character to ap
pear. A fte r we put the character on 
the screen in line 27, we put the code 
for purple in the correspondi ng col
o r memory locat ion in li ne 30. Last. 
in line 32. we jump 10 the no rmal 
housekeeping routine. This all occurs 
60 times each second. 

To d isable our routine and put ev
eryth ing back to no rmal. j ust type 
SYS854 followed by RETURN. 
SYS854 takes us to line 37 in the as
sembly listing which puts the vector 
back to normal. Hitt ing the RUN! 
STOP and RESTORE keys will have 

the same effect. Make sure you d is
able our interrupt routine before you 
try to SA VE or LOAD tape, other
wise there will be a conflict since the 
routine resides in the cassette buffer. 

APPLICATIONS 
ow that we know how to use the 

hardware interrupt we can write rou
tines 10 handle any job which we 
need done at a regular interval. 
Would you like to do sound effects 
o r sc ree n bac kground motion? 
Would you li ke to do a screen dump 
to you r printer whenever you hit a 
certai n key? Use your imagi nation 
and all kinds of possibi lities may be 
revea led. 0 

SEE PROGRAM LISTING ON PAGE 107 
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ASSEMBLER ESCAPADES
Putting Assembly Language Routines into BASIC

By Dale Rupert

4(j FLNAM$ = FS$
7(j FLN AM$ = FC$

The additional statements to restore the screen image
are in lines 100-140 and line 600. Line 110 clears the
screen image which has just been saved to disk. Line
130 sets a nag QQ to I. We'll see why in a moment.
The color memory filename is stored in FL AM$. and
the program jumps to line 600. Line 600 loads the data
from that file back into the memoryJocation whence it
came (because of the -.1" at the end of the LOAD state
ment.)

After the LOAD statement is done, BASIC behaves
as if a GOTO 0 were next, and execution resumes at
the stan of the program. In line I, the value of QQ is
testcd and seen to be I, so the program branches to line
140. When this program is run for the fir t time, the
value of QQ i O. Consequently lines I and 2 are by-
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You would then replace lines 40 and 70 with these lines:

(PRG). This is the subroutine that we will replace with
a machine language program.

We will come back to lines I and 2 of Listing I later.
Lines 10 and 20 define the functions which calculate the
most significant byte (MSB) and the least significant byte
(LSB) of any integer X. Line 30 calls the subroutine at
line 500 which puts a fancy design on the screen.

Lines 40 Ihrough 60 define the variables required for
Ihe SAVE routine. The filename of the screen memory
i @:SCRNI. The "@:" will cause any previous ver
sion of SCRN I to be erased before the current screen
data is saved as an updated SCRN I. This is handy for
debugging so that you don't have to repeatedly define
new rllenames every time the program is run. On the
other hand, when you use this program to save your own
screen images, you will want to use a new filename for
each screen image.

Before putting an image onto the screen, you could
use INPUT statements to specify the filename for the
screen memory and the color memory. You might add
lines 26 and 27 as follows to do this:

26 INPUT "CREATE WHAT SCREEN FILENAME?";
FS$

27 INPUT "CREATE WHAT COLOR FILENAME?";
FC$

IA Ire you curious about those BASIC programs
that contain line after line of numbers in
DATA statements? Perhaps you know that
somehow all of those numbers represent a

machine language program. If you've wondered where
the numbers came from in the first place, ju t keep read
ing. Enlightenment is close at hand.

This month we will continue last month's work. We
will use an as embler to create a machine language pro
gram. Next, using a disassembler, we will look at that
program in memory. Finally we will conven the ma
chine language instructions into the DATA statements
of a BASIC program.

If this is your first experience with assembly language,
this anicle will be at least a two-pass process. I strong
ly recommend that you read it through first for an over
view of all the concepts, then reread it at least once to
study how the pieces lit together.

Last month we discussed the Kernal routine called
SAVE. We used SAVE from within our BASIC program
to put a specified ponion of memory onto a disk pro
gram file. Specifically. we wrote a program to store the
machine language ponion of DOS 5.1 ("the Wedgel onto
any diskette. We also discussed the modifications re
quired to save a screen image onto a disk.

This month we will work with a program to save both
the screen memory and the color memory data of the
Commodore 64 onto separate disk files. We will stan
with last month's BASIC subroutine to access the Ker
nal SAVE routine. Then we will edit, a~semble, and dis
assemble a machine language program to replace that
BASIC subroutine. Have a look at the main program
in Listing I (see page 91).

Lines 150 through 330 access the Kernal SAVE rou
tine, as we discussed last month. They form a subrou
tine which is called from lines 60 and 90. When thi
subroutine is called. SADDR and EADDR contain the
slarting address and ending address respectively of the
ponion of memory to be written to a disk program file.
The file's name is specified by the variable FLNAM$.
The OPEN statement in line 230 replaces the SETLFS
and SETNAM Kernal routines which are prerequi ites
for the SAVE routine. Review last month's article or re
fer to the description of the SAVE routine on page 293
of the Commodore 64 Programmer's Reference Guide

ASSEMBLER ESCAPADES 
Putting Assembly Language Routines into BASIC 

By Dale Rupert 

I A I re you curious about those BASIC programs 
that contain line after line of numbers in 
DA TA statements? Perhaps you know that 
somehow all of those numbers represent a 

machine language program. If you've wondered where 
the numbers came from in the first place, just keep read
ing. Enlightenment is close at hand. 

This month we will continue last month's work. We 
will use an assembler to create a machine language pro
gram. Next, using a disassembler, we wi ll look at that 
program in memory . Finally we will convert the ma
chine language instructions into the DATA statements 
of a BASIC program. 

If this is your first experience with assembly language, 
this article will be at least a two-pass process. I strong
ly recommend that you read it through first for an over
view of all the concepts , then reread it at least once to 
study how the pieces fit together. 

Last month we discussed the Kernal routine called 
SA VE. We used SA VE from within our BASIC program 
to put a speci fied portion of memory onto a disk pro
gram file . Specifically, we wrote a program to store the 
machine language portion of DOS 5.1 ("the Wedge") onto 
any diskette. We also discussed the modifications re
quired to save a screen image onto a disk . 

This month we will work with a program to save both 
the screen memory and the color memory data of the 
Commodore 64 onto separate disk files. We wi ll start 
wi th last month's BASIC subroutine to access the Ker
nal SA VE routine. Then we wi ll edit, assemble, and dis
assemble a machine language program to replace that 
BASIC subroutine. Have a look at the main program 
in Listing 1 (see page 91). 

Lines 150 through 330 access the Kernal SAVE rou
tine. as we discussed last month . They form a subrou
tine which is called from lines 60 and 90. When this 
subroutine is called. SADDR and EADDR contain the 
starting address and ending address respectively of the 
portion of memory to be written to a disk program file. 
The file's name is specified by the variable FLNAM$. 
The OPEN statement in line 230 replaces the SETLFS 
and SETNAM Kernal routines which are prerequisites 
for the SA VE routine. Review last month's article or re
fer to the description of the SA VE routine on page 293 
of the Commodore 64 Programmer's Reference Guide 

(PRG). This is the subroutine that we will replace with 
a machine language program . 

We will come back to lines I and 2 of Listing I later. 
Lines 10 and 20 define the functions which calculate the 
most significant byte (MSB) and the least significant byte 
(LSB) of any integer X. Line 30 calls the subroutine at 
line 500 which puts a fancy design on the sc reen . 

Lines 40 through 60 define the variables required for 
the SAVE routine. The filename of the screen memory 
is @ :SCRNI. The "@:" will cause any previous ver
sion of SCRN I to be erased before the current screen 
data is saved as an updated SCRN I . This is handy for 
debugging so that you don't have to repeatedly define 
new filenames every time the program is run . On the 
other hand, when you use this program to save your own 
screen images , you will want to use a new filename for 
each screen image . 

Before putting an image onto the screen. you could 
use INPUT statements to specify the filename for the 
screen memory and the color memory . You might add 
lines 26 and 27 as follows to do this: 

26 INPUT "CREATE WHAT SCREEN FILENAME?"; 
FS$ 

27 INPUT "CREATE WHAT COLOR FILENAME?"; 
FC$ 

You would then replace lines 40 and 70 with these lines: 

4() FLN AM$ = FS$ 
7() FLN AM$ = FC$ 

The add itional statements to restore the screen image 
are in lines 100-140 and line 600. Line 110 clears the 
screen image which has just been saved to disk. Line 
130 sets a flag QQ to I. We'll see why in a moment. 
The color memory filename is stored in FLNAM$. and 
the program jumps to line 600. Line 600 loads the data 
from that file back into the memory.Jocation whence it 
came (because of the" , I" at the end of the LOA D state
ment.) 

After the LOAD statement is done, BASIC behaves 
as if a GOTO 0 were next, and execution resumes at 
the start of the program. In line I, the value of QQ is 
tested and seen to be I . so the program branches to line 
140. When this program is run for the first time. the 
value of QQ is O. Consequently lines I and 2 are by-
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passed initially.
At line 140, the QQ flag is set to 2. and FL AM$

is given the value of the creen memory filename. Line
600 loads the screen file data back into the proper area
of memory which is now at location 1024 through 2023.
and the image reappears on the screen. As before, exc
cution continues from the beginning of the program.
Since QQ now ha a value of 2. line 2 causes the pro
gram to end. If you wi 'h to do something else with thi
screen image, simply modify line 2 to jump to your own
routine.

THE ASSEMBLER
Our next goal is to write an assembly language rou

tine to duplicate the functions of the BASIC statements
in line 240 through 310 of Listing I. First you must have
an assembler program. I used the lEA Illstant Editor As
sembler from Robin' Software (Bloomington. MN). It
is a reasonably priced editor, assembler, and monitor
package that is self-contained and relatively easy to use.
If you are using another assembler, the procedures in
the following discussion will be very similar.

The lEA assembler does not require a separate editor
program to create the assembler source file. Instead it
adds some commands to the BASIC s reen editor. Thus
you create an assembly language routine much the same
way you do a BASIC program. Simply type each assem
bler statement on a separate line. Although lEA allows
thc BASIC and a sembler routines to be contained with
in the same file, we will create the assembler routine
separately.

Look at the statements in Listing 2 (page 92).
With the exception of the periods at the tan of each

line, lines 210 through 340 were typed ju t as shown.
(Lines 10 through 30 and the initial periods on each line
were added later in order to create the magazine listing.)

The assembler takes this "source code" which consists
of somewhat Engli hlike statements and translates it into
"object code" which is the actual machine language num
bers that the processor understands. Some of the tate
ments in this source code translate directly into machine
code, while others are special instructions for the as
sembler, called "pseudo-ops."

First we will diseus the 6510 microprocessor instruc
tions in the source file. Then we will look at the pseu
do-ops. Pages 232 and 233 of the PRG list the 6510 in
struction set. Using that Ii t. you can see that line 230
and 260 through 320 of the source listing contain actual
6510 instructions.

Line 230 tells the processor to JuMP to the line la
beled ":ENTRY·'. Each label is preceded by a colon.
The line numbers in Listing 2 have been chosen to cor
respond as much as possible to lines performing similar
functions in Listing I.

The accumulator is frequently used as an intermedi
ary since the 6510 microprocessor cannot directly move
data from one memory location to another. Line 260
loads the accumulator (LDA) with the value stored in
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the memory location labeled -:SADDR-. Line 265 takes
that value in the accumulator and store it (STA) direct
ly into memory location $FC. which, you may recall
from la t month, is a page-zero location available to us.
The "$- indicates a hexadecimal value. Similarly the val
ue in memory location ":SADDR + I,. is loaded into
the accumulator and then stored into page-zero location
$FB in lines 270 and 275. C>Ve will see what those mem
ory values are a lillie later.)

Line 280 is a "load immediate- instruction as indicated
by the "#" in from of the SFB. Rather than treat the SFB
as an address as it did with ":SADDR" above, the micro
processor will put the value of $FB directly into the ac
cumulator.

Lines 290 and 300 take whatever values are in mem
ory localions ":EADDR + I" and -:EADDR" and load
them (LDX. LDY) illlo the X and Y registers. Glance
back at Listing I, and see that these assembly language
instructions duplicate the functions of the BASIC inslnlc
tions in lines 260 through 300.

The JSR instruction in line 310 is comparable to a
GOSUB statement in BASIC. It tells the processor to
call the subroutine whose address is stored in the mem
ory location labeled ":SAVE". You can see that the a 
sembler memory location labels are analogou to vari
able names in BASIC.

At the end of the Kern'll SAVE routine is an RTS (Re
turn from Subroutine) instruction which transfers con
trol back to our program at line 320. Thc RTS instruc
tion in line 320 rcturns comrol back to BASIC. otice
taht Listing I doesn't need such a statement ince the
SAVE routine returns directly to BASIC. Listing 2 cre
ates a machine language program which calls another
machine language Kern'll routine, whereas Listing I is
a BASIC program that calls the Kern'll routine.

PSEUDO-OPS
The instructions in Listing 2 that we have not yet dis

cus ed are Ihe pseud -cps. They look somewhat like as
sembly language mnemonics (LDA. RTS. etc.) but they
are not among the instructions recognized by the 6510
microprocessor. The pesudo-ops are instructions to the
assembler.

The ORG (Origin) instruction tells the assembler where
the program is to reside in memory. We've chosen $COOO
for the stan of our routine. The next pseudo-op is the
.EQ (Equale) in line 240. This is equivalent to the LET
statement in BASIC. It assigns the value $FFDB to the
label :SAVE. just as we did in line 240 of Listing I.
The .EN instruction in line 340 tells the assembler where
the end of our as embler source code is. These three
pseudo-ops do not actually cause any data to be put imo
memory.

The pseudo-op .DB (Define Byte). on the other hand.
does cause data to be stored in memory. The location
in memory for the first of the two bytes $04 and $00
will be referred to by the label :SADDR, and :EADDR

passed initially. 
At line 140, the QQ fl ag is set to 2, and FLNAM$ 

is given the value of the screen memory fi lename. Line 
600 loads the screen file data back into the proper area 
of memory which is now at locations 1024 through 2023. 
and the image reappears on the screen. As before. exe
cution cont inues from the beginning of the program. 
Since QQ now has a value of 2, line 2 causes the pro
gram to end . If you wish 10 do something else with this 
screen image, simply modify line 2 to jump 10 your own 
routine. 

THE ASSEMBLER 
Our next goal is to write an assembly language rou

tine to duplicate the functions of the BASIC statements 
in line 240 through 310 of Listing I. First you must have 
an assembler program . I used the l EA Il/sIGIlI Editor As
sembler from Robin's Software (BloominglOn. MN). 11 
is a reasonably priced ed itor, assembler, and monitor 
package that is self-contained and relatively easy to use. 
If you are using another assembler, the procedures in 
the following discussion will be very similar. 

The lEA assembler does not require a separate editor 
program to create the assembler source fil e. Instead it 
adds SOme commands to the BASIC screen editor. Thus 
you create an assembly language routine much the same 
way you do a BASIC program. Simply type each assem
bler statement on a separate line. Alt hough l EA allows 
the BASIC and assembler routines to be contained with
in the same file, we will create the assembler routine 
separately. 

Look at the statemenlS in Listing 2 (page 92). 
With the exception of the periods at the stan of each 

line, lines 210 through 340 were typed just as shown. 
(Lines 10 through 30 and the initial periods on each line 
were added later in order to create the magazine listing.) 

The assembler takes this "source code" which consists 
of somewhat Englishlike statements and translates it into 
·object code" which is the actual machine language num
bers that the processor understands. Some of the stale
ments in this source code translate directly into machine 
code. whi le others are special instructions for the as
sembler, called "pseudo-ops.-

First we will discuss the 65 10 microprocessor instruc
tions in the source file. Then we will look at the pseu
do-ops . Pages 232 and 233 of the PRG list the 65 10 in
struction set. Using that list. you can see that lines 230 
and 260 through 320 of the source listing contain actual 
6510 instructions. 

Line 230 tells the processor to JuMP to the line la
beled ": ENTR Y". Each label is preceded by a colon. 
The line numbers in Listing 2 have been chosen to cor
respond as much as possible to lines performing sim ilar 
functions in Listing I. 

The accumulator is frequently used as an intermedi
ary since the 6510 microprocessor cannot directly move 
data from one memory locat ion to another. Line 260 
loads the accumulator (LDA) with the value slOred in 
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the memory location labeled ":SADDR". Line 265 takes 
thal value in the accumulator and SlOres it (STA) direct
ly into memory location $FC , which. you may recall 
from last month , is a page-zero location available 10 us. 
The "$" indicates a hexadecimal value. Similarly the val
ue in memory locat ion ": SADDR + I" is loaded into 
the accumulator and then stored into page-zero location 
$FB in lines 270 and 275 . (We wi ll see what those mem
ory values are a lillie later. ) 

Line 280 i a -load immediate- instruction as indicated 
by the "un in front of the $FB. Rather than treat the $FB 
as an address a ' it did with -:SADDR- above. the micro
processor will put the value of $FB directly into the ac
cumulator. 

Lines 290 and 300 take whatever values are in mem
ory local ions ":EADDR + I" and ":EADDR" and load 
them (LDX . LDY) inlo the X and Y registers. Glance 
back at Listi ng I. and see thal these assembly language 
instructions duplicate the functions of the BASIC instruc
tions in lines 260 through 300. 

The JSR instruction in line 310 is comparable 10 a 
GOSUB statement in BASIC. 11 tells the processor 10 

call the subroutine whose address is stored in the mem
ory location labeled -:SA VE". You can see that the as
sembler memory location labels are analogous to vari
able names in BASIC. 

At the end of the Kernal SA VE routine is an RTS (Re
!Urn from Subrouti ne) instruction which transfers con
trol back to our program at line 320. The RTS instruc
tion in line 320 returns control back to BAS IC. otice 
taht Listing I doesn't need such a statement since the 
SA VE routine re!Urns directly to BASIC. Listing 2 cre
ates a machine language program which calls another 
machine language Kcrnal routine. whereas Listing I is 
a BASIC program that calls the Kernal routine. 

PSEUDO-OPS 
The instructions in Listing 2 thal we have not yet dis

cussed are the pscudo-ops. Thcy look somewhat like as
sembly language mnemonics (LDA . RTS. etc.) but they 
are not among the instructions recognized by the 65 10 
microprocessor. The pesudo-ops are instructions to the 
assembler. 

The ORG (Origin) instruction tells the asscmbler where 
the program is to reside in memory. We've chosen $COOO 
for the stan of our routine. The next pseudo-op is the 
.EQ (Equate) in line 240. This is equivalcnt lO the LET 
statement in BASIC. h assigns the value $FFDB to the 
label :SA VE. just as we did in line 240 of Listing I. 
The .EN instnlction in line 340 tells the assembler where 
the end of our assembler source code is. These three 
pseudo-ops do not actually cause any data to be put into 
memory. 

The pseudo-op .DB (Definc Byte), on the other hand . 
docs cause data to be stored in memory. The location 
in memory for the first of the two bytes $04 and $00 
will be referred to by the label :SADDR , and :EADDR 
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identifies the memory location of the first of the two bytes
$07 and SE8. The second bytes are at (:SADDR + I)
and (:EADDR + I) respectively.

If we were to assemble this program by hand, we
would have to ligure out how many bytes long the JMP
instruction in line 230 is in order to know where in mem
ory the $04 and the $00 will reside. The assembler takes
carc of that for us. It allows us to refer to the memory
locations by means of the labels we have chosen. Con
sequcntly we don't even need to know the actual numer
ical valucs.

Since assembly language is a lower-level language than
BASIC. comments are even more crucial for debugging
and lor figuring out tomorrow what the routine you wrote
today wa, supposed to do. A semicolon defines the stan
of a comment in the source code. Anything afler the
semicolon on a line is ignored by the assembler.

Right now you may be wondering wnat we do with
the ,ource code we've created. First we save the source
code just a, we would save any BASIC program we have
typed in. Then we assemble it.

With the lEA assembler, the instruction .A putS the
assembler into action. The mnemonics are translated into
their numeric values. The values following the. DB pseu
do-ops are insened in their proper places. Also a ym
boltable is created which shows the numeric values as
signed to each of the labels. Typing .X with the lEA
assemblcr di plays a symbol table as shown in lines 40
through 70 of Listing 3 (page 92).

oti~'C that: ADDR begins at SC003. The ORG ·tate
ment pecified that our program was to begin at SCOOO.
From this we can conclude that the JMP in,truetion rc
quires three bytes. re,iding from addresses COOO to

C002. The label :END ha. a value SCOlD. so our pro
gram will occupy memory locations COOO through

COl D. Actually the.E pseudo-op creates a $00 bytc
at location SCO ID which corresponds to a BRK (Break)
in,truetion. Refcr to page 256 of the PRG to sec the hex
values (called the op-codes) of all instructions.

Now that we have edited (created) and a embled this
program. we can save it to disk as an executable file
if we wish. Using the. command ave a specified
range of memory under a filename that we choose. The
program aved is called the object code. In order to ,ee
what the object code looks like, with the lEA assembler
we mu·t u,e a separate monitor program.

THE MONITOR
A monitor program allows you to readily peek at data

and instructions ,tored in memory. A monitor willtyp
ically contain a disassembler which translate the num
bers it finds in memory back into the mnemonics that
we used with the assembler. Generally a disassembler
cannot create labels since those are not stored in mem
ory a pan of the object code. (A symbolic debugger
will allow you 10 assign labels and refer 10 them during
debugging, but we won't usc one here.)
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Listing 4 (see page 92) shows the result of disas em
bling our object code as it reside in memory.

r have added the numbers in the left column for the
magazine listing. They correspond to the numbers in
Listings I and 2. The disassembled object code is in e 
sence what the microprocessor sees when it executes our
program (yes, we know the values in memory are really
O's and I's rather than hexadecimal. but binary is too
cumbersome for our brains).

The second column of numbers indicates the memory
addres,e, where each instruction resides. The next one.
two or three hcx values are Ihe op-code for each in
struction. The last column contain the mnemonic in
structions corresponding to the op-eodes.

For example, beginning at memory location $COOO
arc the three bytes S4C $07 CO. When the processor
sees the S4C instruction. it recognizes il as a JMP state
ment. The processor expects the next two bytes to rep
resent the addre s to which it will jump. Those two bytcs
are stored in the LSB. MSB fonnat we have already dis
eu ·sed. Consequently the processor jumps to addre",
SC007 in order to fetch it next instruction.

Some instructions are only one byte long (RTS) and
others may be two or three bytes long. Pan of the pro
cessor's job is to determine from the op-code how many
bytes make up each instruction. If you glance at the de
scription of the LDA instruction on page 245 of the PRG.
you will see that it may be either a two or three byte
instruction. How does the processor know? Very simply.
each form of the instruction has a separate op-code.

Op-eode $A9 implies a two-byte instruction, and op
code SAD is pan of a three byte long instruction. The
assembler mnemonic is LDA in both cases. but the pro
cessor sees them as two different instructions. In the firsl
case (line 280 in Li,ting 4). the proce,sor tTeal. the next
byte (SFB) as data which is immediately loaded into the
accumulator. In the second case (line 270), the next two
bytes (S04 SCO) arc treated as an address (SCOO4) from
which the processor retrieves a byte of data to be stored
in the accumulator.

The di,assembler treated our data in locations SC003
through COO6 a, if they were op-codes. The $04 and
S07 are not valid op-codes whereas $00 and SE8 just
happened to be valid. These values correspond to the
screen memory staning and ending addre ses that will
be used by the Kernal SAVE routine. Our BASIC pro
gram will POKE the correct data into these memory lo
cations before this program is executed. The processor
will not mistakenly execute this data 'ince the JMP in
struction at SCOOO branches around it.

To test your understanding of this disassembly list
ing. see if you can figure out what value will be loaded
into the Y register when the instrucllon at memory lo
cation SCOl6 is executed. If you said S07. you arc cor
rect. LDY COO5 tells the processor to take the value
from location SCoo5 and put it into the Y register. Ac
cording to line 253, the value in location SCOO5 is S07.

s'

identifies the memory location of the first of Ule two bytes 
$07 and $E8 . The second bytes are at (:SA DDR + I) 
and (:EADDR + I) respectively. 

If we were to assemble this program by hand, we 
would have to figure out how many bytes long the JMP 
instruction in line 230 is in order to know where in mem
ory the $04 and the $00 will reside. The assembler takes 
carc of that for us . It allows us to refer to the memory 
locations by means of the labels we have chosen. Con
sequently wc don't cven need to know the actual nUlner
ical va lues. 

Since assembly language is a lower-level language than 
BASIC. comments are even more crucial for debugging 
and for figuring out tomorrow what the routine you wrote 
today was supposed to do. A semicolon defines the stan 
of a comment in the source code. Anything after the 
semicolon on a line is ignored by the assembler. 

Right now you may be wondering what we do with 
the source code we've created. First we save the sou rce 
code just as we would save any BASIC program we have 
typed in. Then we assemble il. 

With the lEA assembler, the instruction .A puts the 
assembler into action. The mnemonics are translated into 
uleir numeric values. The values following the .DB pseu
do-ops are insened in their proper places . Also a sym
baltable is created which shows the numeric values as
signed to each of thc labels. Typing .X with the lEA 
assembler displays a sy mbol table as shown in lines 40 
through 70 of Listing 3 (page 92). 

Notice that :SADDR begins at $C003. The ORG state
ment speci ficd that our program was to begin at $COOO. 
From this wc can conclude that the JMP instruction re
quires thrce bytes. residing from addresses $COOO to 
$C002. Thc label : EN D has a value $CO I D. so our pro
gram will occupy mcmory locations $COOO thrOllgh 
SCO I D. Actually the.E pseudo-op creates a $00 byte 
at location $CO I D which corresponds to a BRK (Break) 
instruction . Rcfcr to page 256 of the PRC to see the hex 
values (called the op-codcs) of all instructions. 

Now that we have edited (created) and assembled this 
program. we can save it to disk as an executable filc 
if we wish. Using the .S command saves a specified 
range of mcmory under a filename that we choose. The 
program saved is called the object code. In order to see 
whatthc objcct codc looks like , with the lEA assembler 
we must usc a separatc monitor program. 

THE MONITOR 
A monitor program allows you to readily peek at data 

and in"tructions storcd in mcmory. A monitor will typ
ically contain a disasscmbler which translates the num
bers it finds in memory back into the mnemonics that 
we used with the assembler. Generally a disassembler 
cannot create labels sincc those are not stored in mem
ory a, part of the object code. (A "ymbalie debugger 
will allow you to assign labels and refer to them during 
debugging. but we won't use one here.) 
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Listing 4 (see page 92) shows the result of disassem
bling our object code as it resides in memory. 

I have added the numbers in the left column for the 
magazine listing. They correspond to the numbers in 
Listings I and 2. The disassembled object code is in es
sence what the microprocessor sees when it executes our 
program (yes, we know the values in memory are really 
O's and I's rather than hexadecimal. but binary is too 
cumbersome for our brains). 

The second column of numbers indicates the memory 
add resses where each instruction resides. The next one. 
two or three hex values are the op-codes for each in
struction. The last columns contain the mnemonic in
structions corresponding to the op-codes. 

For example. beginning at memory location $COOO 
arc the threc bytes $4C $07 $CO. When the processor 
sees the $4C instruction. it recognizes it as a JMP state
menl. The processor expects the next two bytes to rep
resent the address to which it wi ll jump. Those two bytes 
are stored in the LSB, MSB fonnat we have already dis
cussed. Consequently the processor jumps to address 
$C007 in order to fetch its next instruction. 

Some instructions are only one byte long (RTS) and 
others may be two or three bytes long. Pan of the pro
ce sor's job is to determine from the op-code how many 
bytes make up each instruction. If you glance at the de
scription of the LDA in truction on page 245 of the PRC. 
you will see that it may bc either a two or three byte 
instruction. How docs the processor know? Very simply. 
each form of the instruction has a separate op-code . 

Op-code $A9 implies a two-byte instruction, and op
code $AD is pan of a three byte long inst ruction. The 
assembler mnemonic is LDA in both cases, but the pro
cessor sees them as two differcnt instructions . In the first 
case (line 280 in Listing 4). the proce!.Sor treats the next 
byte ($FB) as data which is immediatcly loaded into the 
accumulator. In thc second case (line 270), the next two 
bytes ($04 $CO) are treated as an add rcss ($COO4) from 
which the processor rctrieves a byte of data to be stored 
in the accumulator. 

Thc di,assemblcr treatcd our data in locations $C003 
through $C006 as if thcy were op-codes. The $04 and 
$07 are not valid op-codes whereas $00 and $E8 just 
happened to be valid. These values correspond to the 
screen memory staning and ending addresses that will 
be used by the Kernal SAVE routine. Our BASIC pro
gram wi ll POKE the correct data into these memory lo
cations before this program is executcd. The processor 
will not mistakenly execute this data since the JMP in
struction at $COOO branches around il. 

To test your undcrstanding of this disassembly list
ing. see if you can figure out what va lue will be loaded 
into the Y register when the instruction at memory lo
cation $CO I6 is executed. If you sa id $07. you are cor
reel. LDY $C005 tells the processor to take the value 
from location $C005 and put it into the Y register. Ac
cording to line 253 . the value in location $C005 is $07. 

s. 
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DBStat (analyzes D/B files) ; a programming utility. ASCII, which 
converts text files [program listings] into program files : also 
Checkbook; Inventory; Paper Route; Loan Analysis; 
Breakeven Analysis; Depreciation; labele,.: more. 
Versions of the package are available for any and every Commodore 
computer having a minimum of 10k RAM (does ~say 'Commodore ' 
on~? How about on the box ~ came in?) Add $3 ~ you have an 8050 
disk drive. All programs will fully support tape. disk. and pmter. The 
package is available on disk or tape [disk versioo only for PIJs4" and 
16" .) Price includes documentatioo and shipping within USA and 
Canada; all other countries. add $5 [no personal checks from out
side USA). No charge cards. For C.O.D., e""lose $5 fee ; Cal~. 

residents add 6% . This ad is the catalog. 

Box A Dept. A 
San Anselmo, CA 94960 

Reader ServIce No. 230 

C-64 UTILITIES 
COPY CLONE with Utilities Copy protected 
disks in 5 minutes or less. Works with MOST 
software. Will not damage disk drive. Over 20 
utilities, including professional disk drive analysis 
. 30 second formatting. sophisticated 
disk edi tor . and much, much more. 

Make your C-64 Growl 

" Who Needs 18M?" 

POWER PLUS 
Uti lity adds 40+ commands, 
doesn't use BASIC memory 
• 100% machine . • SCREEN 
DUMP to printer. UN-N EW 
• MACHINE LANG. MONI
TOR. Adds BASIC com
mands AUTO LINE NO., RE
NUMBER, FIND, 
CHANGE, 
DELETE, more. 

14 ACTION GAMES 
When you order both programs 

Send check or money order (i nclude 
$2 .00 postage & handling ) CA 
residen ts add 6% sales ta x to: 

VISA MASTERCARD 

2 139 Newcastle Ave .. St • . A 
Cardiff. CA 92007 
(619) 942-3838 

Reader Service No. 229 

HOT ACCOUNTS™ 
The most highly acclaimed 

bookkeeping system 
for the Commodore 54@) 

A An exceptIOnal program that [@J Superb' 

/ outshrnes all others 
RUN MagaZJne. Nov 1984 

HOT ACCOUNTS'" teaches you boot<.keeplng 
as II aUlomallcal1y performs dozens 01 tuil -sef'llCe 
aCCOUnllllQ lunctlons IllS a complete system thai 
Will Instantly organIZe your reCOfds and recepls 
and supply chans, tormal statements, and budget 
Information Now your records can be accurate . 
up \0 dale and conhdenhal • Tracks charge 
cards, checkbooks, alllransactlOnS • ReqUires 
no prior knowledge 01 accounl!ng • Home or 
small bUSiness • Improves your IlnanCIal Image 
• Coslless than 1 hour With a CPA 

HOT ACCOUNTS'" BOOkkeeping System 
on Diskette 
For RUSH debvefy, send check or money 
order tor S64 95 10 
Computet Ed. Software 
1002 BrOOkes Ave w. Sle 100 
San DIegO. CA 92103 

Credit card aders. can toU·tree 
1-800 ·621·~2 exl 238 
VISA MASTERCARD 

P.s . Use HOT ACCOUNTS'" to do your taxes 
and the Is tax deducllble! 



Now what value will be stored in page-zero location
SFB by the instruction al location SCooF? If you said
$00, you're right! Notice that the accumulator contained
the value which it got from SCOO4 in line 270. The val
ue in SCOO4 is $00.

BACK TO BASIC
We can now modify our original program to imple

ment the machine language routine we've just discussed.
From the disassembler output, we easily create the
DATA statements in Listing 5 (see page 92). The state
ments in Listing 5 will replace the corresponding lines
in Listing I.

The data is POKEd into memory by the statement
in lines 190 through 220. Once that is done, memory
locations SCOOO through SCO I C look the same as they
did after we as embled our source code. The first time
this subroutine is called (by line 60), the machine lan
guage data is read and stored in memory. The second
time it is called (by line 90), lines 190 through 220 are
bypassed.

Lines 240 through 290 put the appropriate screen or
color memory starting and ending addres es into the
proper RAM locations (which we determined from the
ymbol table in Listing 3 and from Listing 4).

Finally the SYS statement in line 310 sends the pro
cessor to our machine language routine at address 49152

(SCOOO) where the specified memory data is written to
a disk file. As in Listing I, the filename is established
by the OPE statement in line 230.

There is really ilO advantage to using the machine lan
guage version of this subroutine compared to the BASIC
version. The machine language version has been written
to exactly duplicate the BASIC one. The Kernal SAVE
routine takes the same amount of time to execute regard
less of which routine call' it, so we have no speed ad
vantage in this particular case. This has been primarily
an academic exercise.

Hopefully you now have a better understanding of how
machine language routines may be incorporated into
BASIC programs. Perhaps you have learned something
about editing, a sembling, and disassembling. This ar
ticle has provided a model which may be useful for crea
ting and calling your own machine language routines
from BASIC. If nothing more, at least you have two
versions of a program for saving and re toring screen
images on disk.

The lEA I"slalll EdilOr/Assembler is S39.95 + $2 p&h
from Robin's Software, 10349 Zinran Circle. Bloom
ington, MN 55438. Mark Robin mans the assembly lan
guage hotline at 612-944-8654 from 6to 10 p.m. (CST)
seven days a week to assist Commodore 64 a sembly
language programmers. 0

SEE PROGRAM LISTINGS ON PAGE 91
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By Larry Coats, with Noel Nyman

IY Iou are making a raid on Heartland to cap
ture as many hearts as you can. But beware
of the butterflies. One touch and you'll lose
one of your lives. Touch too many and you

lose the game.
This game uses a joystick to move a playing piece

through a simple maze, capturing hearts by touching
them. Floating around in the maze are butterflies. You
must avoid them and collect all the hearts to exit from
the maze. If you make it, you score extra points and
get a new maze.

Up to nine people can play, taking turns with the joy
stick. There are nine level of playas well. The game
may eem simple at fir t. But looks can be deceiving!
Machine language is used for the maze action to pro
vide fast movements and quick joystick response.

Two programs are used to LOAD and RUN Raid.
Type in the Disk Boor on page 94 if you use a disk drive.
Use Casselle Boor, also on page 94, if you have a
datasette. Then type in the main listing. SAVE the pro-

60 AHOY!

gram with the name Raid so the boot program can LOAD
it properly.

Since there are many DATA tatement. we've in
cluded a ·checksum" to help you detect any errors in
typing. The last number in each DATA line is negative.
Be sure to type in the minu sign.

When you first RUN Raid. you may see an error mes
age on the screen. The me age will identify the line

number of a DATA statement that has an error. Once
you've found all the errors, [he program will display the
maze and ask you for the number of players and level
of difficulty.

You can remove the REM statements in lines nine
through twenty-five if you wi h. Line #2140 displays
the updating address on the screen during the machine
language load. The program will LOAD faster if you
leave out the two PRINT statements on this line. Don't
ta!<-e out the POKE statement!

We hope you enjoy this simple but challenging game. 0
SEE PROGRAM LISTING ON PAGE 94
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Now what value will be stored in page-zero location 
$FB by the instruction at location $COOF? If you said 
$00, you're right! Notice that the accumulator contained 
the value which it got from $COO4 in line 270, The val
ue in $COO4 is $00, 

BACK TO BASIC 
We can now modify our original program 10 imple

ment the machine language routine we've just discussed. 
From the disassembler output , we easily create the 
DATA statements in Listing 5 (see page 92). The state
ments in Listing 5 will replace the corresponding lines 
in Listing I . 

The data is POKEd into memory by the statements 
in lines 190 through 220. Once that is done, memory 
locations $COOO through $CO I C look the same as they 
did after we assembled our source code. The first time 
this subroutine is called (by line 60), the machine lan
guage data is read and stored in memory. The second 
time it is called (by line 90), lines 190 through 220 are 
bypassed. 

Lines 240 through 290 put the appropriate screen or 
color memory starting and ending addresses into the 
proper RAM locations (which we determined from the 
symbol table in Listing 3 and from Listing 4) . 

Finally the SYS statement in line 310 sends the pro
cessor to our machine language routine at address 49152 

R A 

($COOO) where the specified memory data is written to 
a disk file. As in Listing I , the filename is established 
by the OPEN statement in line 230. 

There is really ilO advantage to using the machine lan
guage version of this subroutine compared to the BASIC 
version. The machine language version has been written 
to exactly duplicate the BASIC one. The Kernal SA VE 
routine takes the same amou nt of time to execute regard
less of which routine calls it, 0 we have no speed ad
vantage in this particular case. This has been primarily 
an academic exercise. 

Hopefully you now have a better understanding of how 
machine language routines may be incorporated into 
BASIC programs. Perhaps you have learned something 
about editing, assembling, and disassembling. This ar
ticle has provided a model which may be useful for crea
ting and calling your own machine language routines 
from BASIC. If nothing more, at least you have two 
versions of a program for saving and restoring screen 
images on disk. 

The lEA II/SIC/Ill &Ii/or/Assembler is $39.95 + $2 p&h 
from Robin's Software, 10349 Zinran Circle, Bloom
ington, MN 55438. Mark Robin mans the assembly lan
guage hotline at 612-944-8654 from 6to 10 p.m. (CST) 
seven days a week to assist Commodore 64 assembly 
language programmers. 0 

SEE PROGRAM LISTINGS ON PAGE 91 
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For the C-S4 

By Larry Coats, with Noel Nyman 

I Y I ou are making a raid on Heartland to cap
ture as many hearts as you can. But beware 
of the butternies. One lOuch and you'll lose 
one of your lives. Touch too many and you 

lose the game. 
This game uses a joystick to move a playing piece 

through a simple maze, capturing hearts by touching 
them. Floating around in the maze are butternies. You 
must avoid them and collect all the hearts 10 exit from 
the maze. If you make it, you score extra points and 
get a new maze. 

Up to nine people can play, taking turns with the joy
stick . There are nine levels of playas well. The game 
may eem simple at first. But looks can be deceiving! 
Machine language is used for the maze action to pro
vide fast movements and quick joystick response. 

Two programs are used to LOAD and RUN Raid. 
Type in the Disk Boor on page 94 if you use a disk drive. 
Use Casselle Baal , also on page 94, if you have a 
datasetle. Then type in the main listing. SA VE the pro-

60 AHOY! 

gram with the name Raid so the boot program can LOAD 
it properly. 

Since there are many DATA tatements, we've in
cluded a "checksum" to help you detect any errors in 
typing. The last number in each DATA line is negative. 
Be sure to type in the minus sign . 

When you first RUN Raid, you may see an error mes
sage on the screen. The message will identify the line 
number of a DATA statement that has an error. Once 
you've found all the errors, the program will display the 
maze and ask you for the number of players and level 
of difficulty. 

You can remove the REM statements in lines nine 
through twenty-five if you wish . Line #2140 displays 
the updating address on the screen during the machine 
language load. The program will LOAD faster if you 
leave out the two PRINT statements on this line. Don't 
take out the POKE statement! 

We hope you enjoy this simple but challenging game. 0 
SEE PROGRAM LISTING ON PAGE 94 
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DOS PLUS
COIll;llued from page 39
than the stan of BASIC. For instance, you might have
a hi-res screen you wish to save, or a block of sprite
data that you want to write directly to disk. Give your
data block a filenanle, enter its starting address and end
ing address+ I, and Dos Plus will do the rest. No more
loading a monitor to save machine language programs!
You may reload such saved files by typing LOAD -file
name",8.1 < return>. You could even save BASIC
ROM itself, if that were your passion. Notice that
the file aved is automatically verified for you.

This one is used several ways:

*FILENAME <RETURN>

or

*"FILENAME" <RETURN>

or by entering the asterisk directly in front of a ftlename
in a directory listing. This is the SINGLE-FILE COpy
command structure. After entering it, you will be
prompted for a destination. Single drive users should
respond by entering '8'. The tile will now be copied into
memory from the disk that is presently in the drive with
out overwriting any program you might have in memory.
The size of fi Ie that may be copied is limited only by
the amount of memory available between the next even
page boundary above the end of any program in memory
and the top of BASIC. If, during the copy process, the
file exceeds the top of BASIC high memory, the copy
will abon with 'FILE TOO BIG.' If you are going 10

copy a very large file it would be wise not to have a
program in memory at the time of copy. Afterthe entire
file ha been brought in from disk you will be asked to
insert the destination disk and press RETURN. The en
tire file will then be wrinen to the destination disk. The
file will be auto-verified at that point (unle s you have
defeated that function). If you wish to abon the copy
process, you can do so by pressing RUN/STOP at the
'INSERT OESTI ATION DISK' query. Do not attempt
to copy relative files with this function. Sequential, user.
and program files may all be copied but will be written
as program files. If you use this function to copy a non
program type file you may use the @:O (block dumpl
modify) command to change the file-type identifier in
the directory. If you are using two disk drives you may
enter '9' 10 the 'TO ? 8/9' prompt. Be careful that drive
'9' is present or the computer will 'hang.' After the copy
process is complete you will be logged to drive 9.

Since drive logging has been mentioned, note that if
you are using two disk drives, one as drive 8, the other
as drive 9, you may use Dos PillS to work with both.
To change the drive you are currently logged to, enter:

@8 <RETURN>

or

@9 <RETURN>

as appropriate. After logging to a given drive, all fu
ture disk operations with Dos Plus will be performed
on that drive. To work with the alternate drive you must
log to it with the correct @ < number> . Also note that
this is automatically done when you use the copy func
tion (*) and enter the appropriate drive number to the
'TO ? 8/9' prompt.

Want to verify a program that is at a location other
than the start of BASIC? Type:

@:V'FILENAME',$<START ADDRESS><RETURN>

This is primarily useful if you have disabled the auto-ver
ify function of Dos Plus. Since verifying large saves can
be time consuming, you may wi h to disable the auto-ver
ify on saves or copys from within Dos Plus. You do
this by changing the DOS. BOOT program which loads
DOS PLUS. Alternately, you may POKE the appropriate
location as is listed in Table I. The @:V (verify) com
mand enables you to verify saves or copys as you see fit.

Some additional commands:
@ - Read disk error channel

Program
in the

FAST LANE

*

Learn
Assembly
Language
Programming!

L • Commodore's Assembler
E • Merlin 64 Assembler

• Kid Assembler (included FREE ,n bookJ)
A • Learn to use opcodes, operands and everything
R else to program in mllChine/lISsembly language.
N • Watch your program run at warp SPEED!

Only $14.95 at your favOfite bock Of computer stOfe OfOfder
direct (include $1.50 roo- shipping and handling - CalifOfnia
residents add 6% sales tax).

Daler Inquiries Invited

MAIL m (!'j5!~m~~,Tn~~!L~!
16191464·3884

Reader Service No. 185
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DOS PLUS 
COlllillued from page 39 
than the start of BASIC. For instance, you might have 
a hi-res screen you wish to save, or a block of sprite 
data that you want to write directly to disk. Give your 
data block a filenanle, enter its starting address and end
ing address + I, and Dos Plus wi ll do the rest. No more 
load ing a monitor to save machine language programs! 
You may reload such saved files by typing LOA 0 "file
namen ,8, 1 < return> . You could even save BASIC 
ROM itself, if that were your passion. Notice that 
the file saved is automatically verified for you . 

This one is used several ways: 

*FILENAME <RETURN> 

or 

*"FILENAME" <RETURN> 

or by entering the asterisk directly in front of a filename 
in a directory listing. This is the SfNGLE-FILE COPY 
command structure . After entering it , you will be 
prompted for a destination. Single drive users should 
respond by entering '8'. The file will now be copied into 
memory from the disk that is presently in the drive with
out overwriting any progranl you might have in memory. 
The size of file that may be copied is limited only by 
the amount of memory available between the next even 
page boundary above the end of any progranl in memory 
and the top of BASIC. If, during the copy process, the 
file exceeds the top of BASIC high memory, the copy 
will abort with 'FILE TOO BIG.' If you are goi ng to 
copy a very large file it would be wise not to have a 
program in memory at the time of copy. After the entire 
file has been brought in from disk you will be asked to 
insert the destinat ion disk and press RETURN. The en
tire file wi ll then be written to the destination disk. The 
fil e will be auto-verified at that point (unless you have 
defeated that function). If you wish to abort the copy 
process , you can do so by pressing RUN/STOP at the 
' INSERT DESTINATION DISK' query. Do not attempt 
to copy relati ve files with this function. Sequential , user, 
and program fil es may all be copied but will be written 
as program files . If you use this function to copy a non
program type file you may use the @:D (block dump/ 
modify) command to change the file-type identifier in 
the directory. If you are using two disk drives you may 
enter '9' to the 'TO ? 8/9' prompt. Be careful that drive 
'9' is present or the computer will 'hang.' After the copy 
process is complete you will be logged to drive 9. 

Since drive logging has been mentioned, note that if 
you are using two disk drives, one as drive 8, the other 
as drive 9, you may use Dos Plus to work with both. 
To change the drive you are currently logged to, enter: 

@8 <RETURN> 

or 

@9 <RETURN> 

as appropriate. After logging to a given drive, all fu
ture disk operations with Dos PittS will be performed 
on that drive. To work with the alternate drive you must 
log to it with the correct @ < number > . Also note that 
this is automatically done when you use the copy func
tion (*) and enter the appropriate drive number to the 
'TO ? 8/9' prompt. 

Want to verify a progranl that is at a location other 
than the start of BASIC? Type: 

@:V'FILENAME ',$<START ADDRESS><RETURN> 

This is primarily useful if you have disabled the auto-ver
ify function of Dos Plus. Since verifying large saves can 
be time consuming, you may wish to disable the auto-ver
ify on saves or copys from within Dos Plus. You do 
this by changing the DOS. BOOT program which loads 
DOS PLUS. Alternately, you may POKE the appropriate 
location as is listed in Table I . The @: V (verify) com
mand enables you to verify saves or copys as you see fit. 

Some additional commands: 
@ - Read disk error channel 

Program 
in the 

FAST LANE 

* 

Learn 
Assembly 
Language 
Programming! 

• Commodore's Assem~er 
• Me~in 64 Assembler 

L 
E 
A 
R 
N 

• Kid Assembler (included FREE in booki) 
• learn to use opcodes, operands and everything 

else to program in machine/ assembly language. 
• Watch your program run at w..-p SPEED! 

Only $14.95 at your favorite book or computer store or order 
d irect (include $1 .50 fa< shipping and handling - California 
residents add 6% sales tax). 

Dcaler Inquiries Invited 

MAIL m mJ~!~m~~,Tn~~!L~! 
(6 19) 484·3884 

Ruder Service No. 185 

AHOY! 61 
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The DOS.BDOT program contains several POKEs that
are u er modifiable. These addresses and their functions
are outlined below.
POKE 53230.001 : I=aulo-verify O=don', aUlo-verify
POKE 53012.00 : default drtve a' power-up
POKE 51329.096 : 96=UPPER CASE Prinler Sec. Add",.

I03=lowcr case Printer Sec. Addrs.
POKE 53040.018 : 18=rcvcrsc video on direclory header

146=no reverse video
POKE 53063.018: same as above
POKE 50999.t44 : color of hex numbers in DUMP/MODIFY
POKE 51069.144 : same as above
POKE 51057.005: color of ASCII diglls in DUMP/MODIFY

(Ihil) combination lool~ best on my amber
Ta'\an. Aher to )our U1stcs-U~CASCII num·
ber for color code. nOl Commodore color
codc~. i.e .. 5=while. 28=rcd. 144=black.
CIC.)

By POKEing these locations you can, with the appro
priate values. alter Dos PillS to your own lastes. Any.
or all. of these locations can also be changed directly
from the keyboard should you so de ire. Merely POKE
the location with Ihe value you wish to substitute. This
wi II save you from having to run the loader program
to make the changes.

Well. there you have it-a bal;mced set of tools all
wrapped in one light package that won't steal precious
space from your BASIC program . Since Dos PillS takes
up all but two of the locations at $COOO - $CFFF, you
will mOsl likely find a conflict in memory usage with
some othcr ulility that you like to usc. Experienced ma
chine language programmers will be able 10 gel around
this by relocating these utilities and patching them to Dos
PillS with the supplied hooks. If it is beyond your pres
ent programming skills to implement such a patch, you
will find the inconvenience 10 be more than outweighed
by the usefulness or Dos Plus. Who knows? Aflcr a lime
you may wonder how you ever gOI along without it!
Shortly after I wrote Dos PillS, I completely destroyed
the directory trdcks on a CPfM di!>k on which I had the
only copy of a compiler 1was writing. Using the BLOCK
DUMPIMODIFY runction of Dos PillS. I was able to
recon '(ruCI Ihe direclory tracks and thus recover three
months' worth or work.

Writing Dos Plus has been an educational experience
for me. I hope that u!>ing it will prove 10 be a pleasur
able and educational experience for you.

For those who wish 10 palch their own machine lan
guage routines to Dos PillS, or are merely curious or
want to learn more about assembler, I will supply copies
of the source code for Dos Plus. Since this amounts to
over 30 pages or heavily commented hardcopy I wiII have
to ask Ihat you help cover the COSI of paper. Send $1 .50
and a self-addressed. stamped manila envelope to: Den
nis Muscatelli. R.D. #1 Box 543, Morrisdale. PA 16858.

I wish to express my deepest thanks 10 Professors Wil
liam Englebret and Gene Schlossberger at The Penn
sylvania Stale University for thcir crilical comments and
assistance with debugging. 0

SEE PROGRAM LISTINGS ON PAGE 98

CompuSoft~ Publishing
535 Broadway, Dept. 270585
EI Cajon, CA 92021

pp.360
Learn to program! David A. Lien has taught
thousands of people BASIC programming and
introduced them to writing custom software.
Hands-on instructions in a simple, comprehensive
and even humorous style make learning fun. With
Learning Commodore 64 BASIC you can enjoy
the full powers of your C-64!

lfilename - Load a program at start of BASIC
%filename - Load a program at its load address
-filename - Save a program from start of BASIC

(will auto-verify unless disabled)
t filename - Load & Run a program at start of

BASIC
# < nnnn > - Give hex number for decimal input
$<nnnn> -Give decimal number for hex input
@Q - Disconnect Dos Plus

These commands work as Ihey do in previous Wedge
programs. The hex and decimal number conver ions use
l6-bit arithmetic. meaning that the largest values returned
are 65535 and $FFFF respectively. Right justification
is used for hexadecimal input. This means that $ABCDE
will be taken as $BCDE. etc.

For the hard to please among you and the Irue hacker
types, three command structures have been supplied that
are null roulines. These arc: @: I, @:2. and @:3. All
three merely print a carriage return and jump to BASIC
at $E386. You may revector these commands to your
own custom roulines by changing the la t three jump
addresses at the very end of the DOS Plus machine lan
guage to Ihe addresses of your routine. Characters en
tered with these commands will be in the system input
buffer at $0200 and are terminated with a zero byte. Your
routines should return 10 BASIC with a IMP $E386 in
struclion, not an RTS 10 DOS PLUS.

Order by calling TOLL FREE 800-854-6505 (in
Calif. 619-588-0996) or send $14.95 plus $2.00
($3.00 foreign) for postage and handling. Visa and
MasterCard users, include card # and expiration
date. Mail to:

.'

Commodore 64'·'
Programming
Made Simple

62 AHOY!
Reader Service No. 204

!filename - Load a program at start of BASIC 
%filename - Load a program at its load address 
-filename - Save a program from start of BASIC 

(will auto-verify unless disabled) 
t filename - Load & Run a program at start of 

BASIC 
# < nnnn > - Give hex number for decimal input 
$ < nnnn > - Give decimal number for hex input 
@Q - Disconnect Dos PillS 

These commands work as they do in previous Wedge 
programs. The hex and decimal number conversions use 
16-bit arithmetic. meaning that the largest values returned 
are 65535 and $FFFF respectively. Right justification 
is used for hexadecimal input. This means that $ABCDE 
will be taken as $BCD E. etc. 

For the hard to please among you and the true hacker 
types, three command structures have been supplied that 
are null routines. These are: @: I, @:2. and @:3. All 
three merely print a ca rriage return and jump to BASIC 
at $E386. You may revector these commands to your 
own custom routines by changing the last three jump 
addresses at the very end of the DOS PillS machine lan
guage to the addresses of your routine. Characters en
tered w ith these commands will be in the system input 
buffer at $0200 and are tenninated with a zero byte. Your 
routines should return to BASIC with a JMP $E386 in
struction, not an RTS to DOS PLUS. 

Commodore 64'· 
Programming 
Made Simple 

pp. 360 

Learn to program! David A. Lien has taught 
thousands of people BASIC programming and 
introduced them to writing custom software. 
Hands-on instructions in a simple, comprehensive 
and even humorous style make learning fun . With 
Learning Commodore 64 BASIC you can enjoy 
the full powers of your C-64! 

Order by calling TOLL FREE 800-854-6505 (in 
Calif. 619-588-0996) or send $14.95 plus $2.00 
($3.00 foreign) for postage and handling. Visa and 
MasterCard users, include card # and expiration 
date. Mail to : 

62 AHOY! 

CompuSoft l> Publishing 
535 Broadway, Dept. 270585 
EI Cajon, CA 92021 

Reader Service No. 204 

The DOS.BOOT program contains several POKEs that 
are user modifiable. These addresses and their functiom. 
arc outl ined below. 
POKE 53230.00 1 : I = aulO-vcrify O= don'l aUlo-verify 
POKE 53012.008 : default drive 31 power-up 
POKE 51329.096 : 96 = UPPER CASE Printer Sec . Addrs . 

I03 = !owcr case Prinler Sec. Addr!'! . 
POKE 53<»0.018 : 18 = rcvcr~c video on directory header 

146 = 110 rcvcntc video 
POKE 53063.018 : same as above 
POKE 50999.144 : color of hex numbe" in DUMP/MODIFY 
POKE 5 1069. 144 : "'"l1e as above 
POKE 51057.005 : color of ASCII digits in DUMP/MODIFY 

( Ihi ~ combimllion look!) best on my amber 
Taxan. Aller to your IaMes - u~e ASC II num· 
ber for color code. not Commodore color 
code!'!. i.e .. 5= whi lc. 28 = red. 144 = black. 
etc .) 

By POKEing these locations you can, with the appro
priate values. alter Dos PIllS to your own tastes . Any, 
or all , of these locations can also be changed directly 
from the keyboard should you so desire. Merely POKE 
the location with the value you wish to substi tute. This 
will save you from having to run the loader program 
to make the changes. 

Well. there you have it -a balanced set of tools all 
wrapped in one light package that won't steal precious 
space from your BASIC programs. Since Dos PIllS takes 
up all but two of the locations at $COOO - $CFFF. you 
wi ll most likely find a connict in memory usage with 
some other utility Ihat you like to use. Experienced ma
chine language programmers will be able 10 get around 
th is by relocating these utilities and patching them to Dos 
PIllS with the supplied hooks. I f it is beyond your pres
ent programming skills to implement such a patch. you 
wi ll find the inconvenience to be more than outweighed 
by the usefulness of Dos PillS. Who knows? After a time 
you may wonder how you ever got along without it! 
Shonly afler I wrote Dos PillS, I completely destroyed 
the directory tracks on a CP/M disk on which I had the 
only copy of a compiler I was writing. Using the BLOCK 
DUMP/MODIFY function of Dos PIllS. I was able to 
reconstruct the directory tracks and thus recover three 
months' worth of work . 

Writing Dos PillS has been an educational experience 
for me. I hope that using it wi ll prove to be a pleasur
able and educational experience for you . 

For those who wish to patch their own machine lan
guage routines to Dos PillS. or are merely cu rious or 
want to learn more about assembler. I wi ll supply copies 
of the source code for Dos PIllS. Since this amounts to 
over 30 pages of heavily commented hardcopy I will have 
to ask that you help cover the cost of paper. Send $ 1 .50 
and a self-addressed. stamped mani la envelope to: Den
nis Muscatelli. R.D. #1 Box 543. Morrisdale. PA 16858. 

I wish to express my deepest thanks to Professors Wil
liam Englebret and Gene Sch lossberger at The Penn
sylvania State University for their cri tical comments and 
assistance with debugging. 0 

SEE PROGRAM LIS TINGS ON PAGE 98 
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FLEET SYSTEM 2
Professiol/al Software, 111c.
Commodore 64
Disk; $79.95

What kind of word processor can
you expect from a company whose
latest program was Trivia Fever? Be
fore tossing off a flip one-liner, con
sider this: the company is Profession
al Software, whose venerable

puter play itself to get some hinlS.
Oil-Court Tellllis is truly a land

mark computer entertainment pro
gram. It takes a fresh look at a sub
ject, video tennis, which many con
sidered totally played OUL This out
standing disk proves them wrong.

Ganlestar, 1302 State Street, San
ta Barbara, CA 93101 (phone: 805
963-3487). -Amie Katz

vary their skill as the human player
gains mastery of the game.

The playing surface also affeclS the
difficulty level. The ball bounces true
on a hard coun, goes faster on grass,
and slows on clay.

Novices are strongly urged to be
gin by trying one set on clay using
the baseliners. Oil-Court Tellllis is a
very demanding game even at ilS eas
iest setting, and the first few rounds
of play are bound to be error-filled
and highly frustrating. This is one
ganle that definitely repays the in
vestment of a couple of practice ses
sions. If all else fails, watch the com-
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Trolls and Tribulations (see page 71).
READER SERVICE. NO. 193

is in the far court or the near court.
Four robot foes are ready to bat

tle the computerist in a single set or
a three- or five-set series. Each op
ponent has strengths and weaknesses

On-Court Tennis: all outrig/rt willller.
READER SERVICE NO. /9/

Fleet System call
check allY docu

mellt agaillst a
70,000 word dic-

tiollary Oil the I ;0"=;:;:;;:::;:::;;:;===::'
flip side of the I;.

disk (without ex-
itillg the program)
alld highlig/rt all

suspect words.
READER
SERVICE

NO. 192

and favors a particular style of play.
"Ivan Messier," for example, plays
the baseline and boasts a terrific
serve. "Jimmy Orr," on the other
hand, roams the entire court and de
pends most heavily on a superb fore
hand. All four are programmed to

ON-COURT TENNIS
Gamestar
Commodore 64
Disk, joystick; $29.95

Anyone who doesn't think compu
ter games have come a long way
since POllg ought to try a few sets
of OIl-COllrt Tellllis. It"s hard to im
agine two games ba ed on the same
sport being more differenl.

Oil-Calm Tellllis features fluid an
imation. highly sophisticated compu
terized opponents in the solitaire
mode, and true-to-life strategy. It's
a far cry from rectangular racquets
hilling a square "ball." In fact, the
hardest part about learning to play
this sports simulation is the way it
shallers preconceptions.

The most radical change is that the
joystick is used to select the desired
stroke, not move the athlete around
the screen. In effect, OIl-COUrl Tell
lIis is a strategy. as opposed to an ac
tion, game.

The display shows the court in
three-quarter perspective, with the
serving player at the bottom of the
screen. As the onsereen character
tosses the ball into the air, the com
puterist moves the joystick to start the
volley. The direction in which the
stick is pushed deten11ines the place
ment of the shol. Hitting the action
bUllon produces an especially hard
serve.

The computer automatically posi
tions the racqueteer into position to
return a shol. The main challenge,
therefore. is timing the swing and
choosing the specific stroke. The
gamer can pick a flat shol. lob, top
spin shol. slice, or drop shol. Wheth
er the ball goes left, right, or straight
ahead depends on when the player
swings.

The meticulously accurate ball
shadow isn't just window dressing.
It's the principal guide to timing a
racquet stroke. This can be tricky.
since the shadow is in a different po
sition, relative to the ball, depend
ing on whether the onscreen player

s 

ON-COURT TENNIS 
Gameslar 
Commodore 64 
Disk, joyslick; $29.95 

Anyone who doesn'tthink compu
ter games have come a long way 
since Pong ought to try a few sets 
of On-Collrl Tennis. Ifs hard to im
agine two games based on the same 
sport being more different. 

On-Collrt Tennis features fluid an
imation. highly sophisticated compu
terized opponents in the solitaire 
mode, and true-to-life strategy. Ifs 
a fa r cry from rectangular racquets 
hitt ing a square -ball ." In fact. the 
hardest part about learning to play 
th is sports simulation is the way it 
shallers prcconceptions. 

The most radical change is that the 
joystick is used to select the desired 
stroke. not move the athlete around 
the sc reen. In effect, On-Collrt Ten
nis is a strategy. as opposed to an ac
tion. game . 

The display shows the court in 
three-quarter perspecti ve, with the 
serving player at the bottom of the 
screen. As the onscreen character 
tosses the ba ll into the air . the com
puterist moves the joystick to start the 
volley. The d irection in which the 
stick is pushed determines the place
ment of the shot. Hilling the action 
button produces an especially hard 
serve. 

The computer automatically posi
tions the racqueteer into position to 
return a shot. The main challenge , 
there fore. is timing the sw ing and 
choosing the specific stroke. The 
gamer ca n pick a nat shot. lob. top
spin shot. slice, or drop shot. Wheth
er the ball goes left. right. or straight 
ahead depends on when the player 
sWlIlgs . 

The mcticulously accurate ball
shadow isn't j ust window dress ing. 
Ifs the principa l guide to timing a 
racquet stroke. This can be tricky. 
since the shadow is in a different po
sition. relati ve to the ball . depend
ing on whether the onscreen player 

On-Court Tennis: all outright willller. 
READER SERVICE NO. 191 

is in the far court o r the near court . 
Four robot foes are ready to bat

tle the computerist in a single set or 
a three- or fi ve-set series . Each op
ponent has strengths and weaknesses 

Fleet System call 
check allY docu

melll agaillsl a 
70,000 word dic

tiollaty 011 Ihe 
flip side of Ihe 

disk (wilhoul ex-
ilillg Ihe program) 
alld highlight all 

suspecl words. 
READER 

SERVICE 
NO. 192 

and favors a particular style of play. 
"Ivan Messier:' for example, plays 
the baseline and boasts a terrific 
serve. "Jimmy Orr ," on the other 
hand , roams the entire court and de
pends most heavily on a superb fore
hand . All four are programmed to 

Trolls and Tribulations (see page 7 J). 
READER SERVICE. NO. 193 

vary their skill as the human player 
gains mastery of the game. 

The playing surface also affects the 
difficulty level. The ball bounces true 
on a hard court , goes faster on grass, 
and slows on clay . 

Nov ices are strongly urged to be
gin by trying one set on clay using 
the baseliners. On-Collrt Tell/lis is a 
very demanding game even at its eas
iest setting, and the first few rounds 
of play are bound to be error-filled 
and highly frustrating. This is one 
game that definitely repays the in
vestment of a couple of practice ses
sions. If all else fails, watch the com-

puter play itsel f to get some hints. 
OIl -COllrt Tellllis is truly a land

mark computer entertainment pro
gram . It takes a fresh look at a sub
ject, video tennis, which many con
sidered totally played out. This out
standing disk proves them wrong. 

Gamestar, 1302 State Street, San
ta Barbara, CA 93 101 (phone: 805-
963-3487). -Amie Karz 

FLEET SYSTEM 2 
Professiollal Software, Illc. 
Commodore 64 
Disk; $79.95 

What kind of word processor can 
you expect from a company whose 
latest program was Trivia Fever? Be
fore tossing off a nip one-liner, con
sider this: the company is Profession
al Software, whose venerable 
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$29.95

$3995

s14.95

C-64
Label Maker

• Allows Fall Editing

• Works with all Standard Printers

• This Program will even put your
Disk Directory on Labels for you

• On-line Instructions

Choose one to one mil/ion labels...

A 40 ... page book that will help you get started w~h your
Modem. How to use ~ and how to access a BBS. Com
puserve, Dow Jones as well as up and down load.

$39.95

The Complete Book on
Telecommunlc8tlons

MegaSoft Limited

COPIES IT ALL

P.O. Box 1080. Battle Ground. Washington 98604
Phone (206) 687·5116 • BBS 687·5205 "'ne' HOUI$ Comoute, 10 ComPU1.f

the machine
language manipulator...

• Rewrite ability allows code to be altered
and then rewritten directly to the disk!

• Features sector·by-secror scrolling
assembly language display of machine
language programs!

• Notation of ASCII text equibBlents for eBsy
spotting of embedded text strings/

• Handy reference display of all assembly
language commands and thel, ML
numerical equivelents!

• Byte splitter for easy splitting of decimal
addresses Into low byte-high byte format!

N-CODER

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

The perfect companion
progr.m to [).CODERI

also Save with Replace is
Improved

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

• 1541 Super ROM is 100% Compatible • Easily installed in Minutes

APALLO

52 00 5 & H 01'1 au orOt"$

A Survlv81 Guide to the
1541 Disk Drive

APALLO Does It All. This program is the latest generation of
copy programs. It will do everything the $39.00 and $49.00 pro
grams will do and more. It Copies ALL drive errors, bad tracks
and sectors, non-standard format, bad syncs, and half tracks.
We feel this is the best program of its kind available...

• Copy Protected Disk • Copy Unprotected Disk
• Copy Files • Scratch a File
• Format a Disk

At last a complete utility package lor the MSD Dual Driva. This • Change Disk Name • Rename a File
Is the Ilrst "'SO utlllly program thaI doe. It all. The main • Quit • View Directory
menu options include: Sure Copy will put all errors automatically on disk: 20, 21. 23, 27 and 29's.

MSD Sure Copy

• Fast Save Load Verify

• Fast SCratch and Validate

• 10 Second Format with Verify

• No more Drive Head rallling
dUring Format or Error Reading

This is a 40... page book and comes complete with all
commands and examples on how to usa them. '&.99

1541 Super ROM

EncIoH Cut"e" ChKk Money Ql'oet Of Personal
Check AIow ,. clays lor oe£"..,." 2 to 7 clays lor
phone orders Canlcla OfGet'S mllSl tI4I 11'1 U 5
OoIIars VISA _ MASTeR CARD _ COD

D-CODER
• Translates any machine Ianouage program into easy.

to·read Eng6sh descriptions with complete expIana·
tions of each command!

• Makes comp6ele notations of an imponant memory
Iooalions accessed by the program! (SID. VIC. MOS.
KERNAL. ,tc.)

• Gives you three ways of accessing programs:
1) Will Ind II,. "", !rom DISK
2) Will ,nd II,. pro, !rom MEMORYI
3) DI _ Input (from magazines. ,tc.)

• Can be used to locate and examine any machine
language program's protection routines!

• Can be used to easily break apan machine language
programs for study and eltaminatioo!

• Printer option for complete hard copy liSI(0'OS!
You no longer
need to be.n$1995 EGGHEAOlo 00
reed MechkM r

lang_.

64 AHOYI
Reider Service No. 1711

A Survival Guide to the 
1541 Disk Drive 

The Complete Book on 
Telecommunications $6.99 

This is a 40 + page book and comes complele with all 
commands and examples on how to use them. $6.99 

A 40 + page book that will help you get started with your 
Modem. How to use it and how to access a BBS. Com· 
puserve, Dow Jones as well as up and down load. 

1541 Super ROM $39.95 

• Fast Save Load Verify 

• Fast Scratch and Validate 

also Save with Replace is 
Improved 

• Two times faster, Eight times faster 
• 10 Second Format with Verify when used with Turbo 64 which is included 
• No more Drive Head rattling 

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

APALLO COPIES IT ALL 

APALLO Does it All. This program is the latest generation of 
copy programs. It will do everything the $39.00 and $49.00 pro
grams will do and more. It Copies ALL drive errors, bad tracks 
and sectors, non-standard format , bad syncs, and half tracks. 
We feel this is the best program of its kind available ... 

MSD Sure Copy 
At last a complete utility package for the MSD Dual Drive. This 
Is the first MSD utility program that does It all. The main 

• Copy Protected Disk 
• Copy Files 
• Format a Disk 
• Change Disk Name 
• Ouit 

$29.95 
• Copy Unprotected Disk 

• Scratch a File 
• Rename a File 
• View Directory 

$3995 
menu options include: Sure Copy will put all errors automatically on disk: 20. 21, 23, 27 and 29 's. 

O-COOER 
• Translates any machine languaoe program into easy

to-read Eno1ish descriptions with complete explana
tions of each command! 

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

• Gives you three ways 01 accessing programs: 
1) Will read and lil t programl from DISK 
2) Will ,.,d .nd lI.t program. from MEMORYI 
3) Direct UHr Input (from magazines, etc,) 

• Can be used to locate and examine any machine 
language program 's protection routines! 

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

• Printer option for complete hard copy liStCi)'ngs! 
You no tonger 
need to be.n $1995 EGGHEAD to 00 
re.d M.chlne r 

l.ngu.ge. 

Enclose Cut". " Check Money Oroer 01 PerSOl'lal 
Check Allow ,. days 101 CleI .... ery, 2 10 7 Clays lor 
phon. oroer. CI.I\IICIa OIoe" muSl De In U S 
Dollar. VISA _ MASTeR CARD _ COD 

52 00 S & H on aU orOfl', 

Soft .... , Submi .. lont Invit.d, 

64 AHOY! 

N-CODER 
the machine 
language manipulator", 

The perfect companion 
program to O-CODERI 

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

• Rewrite ability allows code to be altered 
and then rewritten directly to the disk! 

• Features sector-by-sector scrOlling 
assembly language display of machine 
language programs! 

• Notation of ASCII text equlbalents for easy 
spotring of embedded text strings/ 

• Handy reference display of all assembly 
language commands and their ML 
numerical equivelentsf 

• Byte splitter for easy splitting of decimal 
addresses into low byte-high byte format! 

C-64 
Label Maker 

Choose one to one million labels ... 

$14.95 

• On·l ine )nstructions 

• Allows Fall Editing 

• Works with all Standard Printers 

• Th is Program will even put your 
Disk Directory on Labels for you 

MegaSoft Limited 
P o. Box 1080. Banle Ground. Washington 98604 

Phone (206) 687-5 1t6 • BBS 687-5205 AI1., HOVIS ComPIIle'IO CampUl" 

Reader Service No. 178 
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$44.95

9-WRITE OPENING MESSAGE
la-READ LOG
ll-CYCLE LOG
12-READ DOWNLOAD FILE
13-SCRATCH DOWNLOAD FilE
14-ADO TO OTHER SYSTEMS
15-CREATE OTHER SYSTEMS

The Advanced
Book of Facts

EXPLORING
YOUR COMMODORE

-How 10 use a machine
language monitor

-Tips on how to unprotect
your software

-Advanced protection for
your own programs

-Full size reference charts
-How to design your own

m.nus .nd mor.... $6.99$6.99

l-RUN MEGASOFT BBS
2-CREATE MEGA FILES
3-ADD TO SYSOP'S CORNER
4-NEW SYSOP'S CORNER
5-READ MESSAGES
6-SCRATCH MESSAGE
7-CYCLE MESSAGES
8-READ SYSOP MESSAGES

The Original
Book of Facts
UNLOCK THE MYSTERtES

OF THE COMMODORE
-Simple Instructions
-Easy step-by·step examples
-Tricks you can do your

lirst day
-Introduction to color, sound

and much more
-Includes a routine to protest

your own programs
-NO MAnER what your

experience, the Original
Book of Facts is
for everyonel

$19.95

NOW you can own this unique and powerful tool
which wiH allow you to dump the contents of 8K
and 16K cartridges onto disk! But what's really
great Is that you can also RUN the cartridges pro
grams without plugging In the cartridge! the
KRACKER g.ts YOU INSIDE tho c."ridgel Put
all your favorites on disk and get rid of the clut
ter. This package provides your with the software
end htlltlw0J8 _ to got stortod. Progtom on
disk included. (Somo cortridgos require use oI.x
temal RAM not included)

WAR GAMES
AUTODIALER

Set up and operate your own bullelln board with one or two disk drives. This
one has all the leatures and you can customize it easily )"Cursell. .

$29.95

BULLETIN BOARD

$59.95

KARTRIDGE KRACKER

1-Auto Dill will automatically dial a set of numbers you choose.
2-Revtew Numbers witl reYl8W numbers that wera answered by I computer.
3-$ava Numberw will Slve numbers whe,e a compute, answered
4-tierdcopy 01 Num"" will print 0Vl tist of numbers where acomputer answered.
5-LOAO Numbers Will lOad in numbers to continue where It leh on.
8-Contlnue Will PIck up dialing where it was inletrupted.

MegaSoft Limited
p.o Box 1080. BaMle Ground. WaShington 98604

Phone (206) 687·5116 BBS 687-5205 Alief Hour, ComPUlef to ComPuler

$19.95 US

$29.95 US

$9.95 US

$19.95

3rd
Edition

OIsk Logger.Finds startmg track,
sector; start and end addresses

Disk Mltch-Compare any two
diskettes. Byte lor Byte.

New Wedge-Easier to use DOS
wedge

ID Check-Check 10's on Iny
track.

Unac:f1I1ch·Restore a scratched
1,le

View RAM·VlSual display 01 the
Iree and used seclors on a
dlskene.

Reid/Write Test·t541
performance tesl.

Repllr I track-Repair a track
with checksum errors Reads
code under errors and restores
track.

Fist Fonnat·Format a disk In
JUSt 10 seconds (wII" Yerlty!).

TURBO 64

Soft.... Subml..lon. Invlled.

Enclose Cashiers Check Motley Ot'der. Of PerSOl'lili
Ch«:k. Allow 1. days tor dehvery. 2 10 7 daY' tor
pI'IOne OfQefI ~a. OfClefI must be on U S
Dollars 'lISA - MASTER CARO - COD

Progr8ml lot C-6-4 S2 00 S & H on .11 OI'ders

AHOY! 65
Reader Service No. t 78

CM Book only.

Book & Disk 01 all programs •.•..

Vie 20 booIt ... Cart. & Tapes only

THIS MANUAL OOES NOT CONDONE PIRACY

• SHIPPING: $2.00

THIRD EDiTtoNI NOW AVAILABLE I
It you're tired ot being harassed by protected .aha" and too many copy
programs, Ihen this is the book lor youl This 22~ page manual covers ttle
gambil from legalities to prolection methods to step-by-step back up pro
cedures. Now you can learn both how to protect and unprotect softwarel
The techniques covered include copying cartridges to lape or disk, tape pro
tection, and disk protection. Disk protection coyers error no.'s 20, 21, 22, 23,
27 and 29 p1UI single Irack IOfmanlng, header modllication, header swapp
Ing, half track reading and writing, reading and writing modified bit densities,
formatting Illegal trackslsectOfS, sync writing and morel The Third edition ex
plain_, lells how to detect and how to wrfte them with Included software.
Eleven useful utilities and many protection listingsl Our disk analysis programs
reyeal the prolection methods used on your originals. A diskene with an soft·
ware Is ayailable for a minimum extra charge. This may not be the onty boOk
your should have tor the C-64, bul It Is certainly the one book you should
not be w"houl!

Turbo 54 will lum your 1541 11'110 a super fast and effICient dISk dnve loads
programs five to etghl limes laster, WOI1c.s WIth~ of your baSIC and machine
language programs. The master dIsk allows you to pul unlimIted Turbo 64
boot copies on all your disks. This disk also includes:

Auto Run Boot Maker

Auto Run Bool Maker wllllaad and aulo run your basIc or machine language programs.

OMS-Errors 20.21.22,23.27 & 29
Formal SIngle Tracks
Read Disk Errors

y, Track Reader-read and select
'h track.
y, Track FOM\atter·Formal a
disk wrth 'h tracks. This IS
where the ned proteCllOn
schemes are coming Irom

Drive Man-Disk Drive
assembler Idlsassembler. For
your 1541

The Doc-Orsk Doctor that reads
code under errors.

Sync Maker-Place a sync mark
on any track oul to 41 Also
used lor prolechon.

Sync Reacte,-Check lor Sync
bits on any track out 10 41

Change Drive No.-Changes
drrve number (7-30).

5

TURBO 64 
Turbo 64 will turn your 154' Into a super last and effiCient disk drive loads 
programs lIve to elQht times laster, works wIth 99% 01 your basIC and machine 
language programs The master disk allows you 10 pul unlimIted Turbo 64 
boot copies on all your disks. This disk also Includes' 

Auto Run Boot Maker 

$19.95 

Auto Run Bool Maker wllllaad and auto run your basIc or machine language programs 

DM';-E,,",, 20.21 .22,23,27 & 29 
Formal Single Tracks 
Read Disk Errors 

y, Track Ru der·read and seleC1 
'Il track . 
!IJ Track FOm1aner·Formal a 
disk With Ih tracks ThiS IS 
where the next protection 
schemes are coming Irom 

Drive Mon-Olsk Drive 
8ssembler I disassembler. For 
your 1541 

The Doc-Olsk Doctor that reads 
code under errors. 

Sync Maker·Place a sync mark 
on any 'rack out to 41 Also 
used lor proleclton 

Sync Reader·Check lor Sync 
bilS on any Itack oul 10 4\ 

Chlnge Dnva No.·Changes 
drive number (7-30) 

$19.95 

Dlak Logger.Flnds slartlng Irack , 
seclor; start and end addresses 

Disk Mltch-Compare any two 
diskettes Byte lor Byte 

Naw Wedge-Easier to use DOS 
wedge 

10 Check+Check ID's on any 
track 

Unscr.tch·Reslore a scratChed 
I.ie 

View RAM,Vlsual display 01 Ihe 
free and used seelors on a 
d iskette 

Read / Write Test·I541 
performance test 

Rep.ir a t r.ck·Rep8lt a track 
With checksum errors Reads 
code under errors and restores 
Irack 

Fast Fonn et·Formal a disk In 
JUs! 10 seconds (w l l~ verity!) 

3rd 
Edition 

THIRD EDITIONI NOW AVAILABLE ! 

"you're tired of being harassed by protected softw.re and too many copy 
programs , then this is the book for you! This 224 page manuaJ covers the 
gambit from legalities to protection methods to step-by-step back up pro
cedures. Now you can learn both how to protect .nd unprotect software! 
The techniques covered include copyIng canridges to tape or disk , tape pro· 
tection , and disk protection . Disk protecllon covers error no.'s 20 , 21 , 22, 23, 
27 and 29 plu. single track formatt ing, header modification , header swapp
Ing, half track reading and writing, reading and wnting modified bit densities. 
formatting l1Iegalttackslsec1ors, sync writing and moral The Third edition ex· 
pl.ln., tells how to detect and how 10 w rfte them with included software. 
Eleven usellJl util ities and many protection listingsl Our disk analysis programs 
reveal the protection methods used on your originals. A diskette with aJi soft· 
ware is available for a minimum extra charge. This may not be the only book 
your should have for the C-64, but it Is cenalnly the one book you should 
not be whhoull 

C64 Book only . 

Book & Disk 01 all programs ..... 

Vic 20 book ... Can. & Tapes only 

THIS MANUAL DOES NOT CONDONE PIRACY 

'SHIPPING: $2.00 

Enclose Cashier, Check Mafle.,. {)fdar . Of Pe'SOI"1il1 
Check. Allow '" days '(II' dehvery 2 to 7 days IOf 
Phone ()Ioar. Canada ordtlfS muSl be ,n U S 
Dollars VISA - MASTER CARD _ COO 

Plograms '(II' C-6ot 52 00 S & H on all Of OI lS 

Software Subml •• lons Invlled. 

$19.95 US 

529 .95 US 

59.95 US 

WAR GAMES 
AUTODIALER 

1-Auto 01.1 will aulomalical!y d.al a salol numbers you choose 
2-Revlew Numbers win rell llW numbers Ihat wera answered by a computat. 
3- Sava Numbe ... will sava numbers whera a computer answared 
4- Hardeopy 0' Numbef1l Will print Out hst 01 numbers where a computer answered. 
5-LOAo Number. Will lOad in numbers 10 conl inue whete It left oN 
6-Contlnue win ptck up dialing where it was interrupled. 

$29.95 

KARTRIDGE KRACKER 
NOW you can own this unique and powerful tool 
which wiff allow you to dump the contents of 8K 
end 16K cartridges onto disk! But what 's really 
great Is that you can also RUN tha cartridges pro
grams without pluggIng In the csrtridge/ the 
KRACKER gets YOU INSIDE tho cortridgel Put 
all your favorites on disk and get rid of the clut· 
ter. This package provides your with the software 
and hardware needed to get started. Program on 
disk included. (Some csrtridges require use of ex
temal RAM not $44.95 

The Original 
Book of Facts 
UNLOCK THE MYSTERIES 

OF THE COMMODORE 
-Simple Instructions 
- Easy step-by·step examples 
-Tricks you can do your 

lirst day 
-Introduction to color, sound 

and much more 
- Includes a routine to protest 

your own programs 
-NO MAnER what your 

experience, the Original 
Book of Facts is 

$6.99 for everyone1 

The Advanced 
Book of Facts 

EXPLORING 
YOUR COMMODORE 

-How to use a machine 
language monitor 

-Tips on how to unprotect 
your software 

-Advanced protection for 
your own programs 

-Full size reference charts 
-How to design your own 

menus and mmo. __ $6.99 

BULLETIN BOARD 
Set up and operate your own bulletin board with one or two disk drives. This 
one has all Ihe leatures and you can customIze it easily yourself .. 

I - RUN MEGASOFT BBS 
2- CREATE MEGA FILES 
3- ADD TO SYSOP'S CORNER 
4-NEW SYSOP'S CORNER 
5-READ MESSAGES 
6-SCRATCH MESSAGE 
7-CYCLE MESSAGES 
8- READ SYSOP MESSAGES 

9-WRITE OPENING MESSAGE 
to-READ LOG 
II-CYCLE LOG 
12-READ DOWNLOAD FILE 
13-SCRATCH OOWNLOAD FILE 
14-ADD TO OTHER SYSTEMS 
15- CREATE OTHER SYSTEMS 

$59.95 

MegaSoft Limited 
P.O Box 1080. BaMle Ground. Washlng10n 98604 

Pho ne (206) 687·5116 • BBS 687·5205 AIIel MOUI' CompUte. 10 Comou!er 
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45 W... 34tb St..... -SUit. 407

New York, NY 10001
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ISSUE II-JAN. '84 $4.00 
64 v. the ~t! Telecommunications! 
10les of the Commodore! And ready 
10 enter: Multi Onrw 64 Graphics Sys· 
1em! Interrupt Music Maker/Editor! A 
~k at Memory! Sequential Files! 

ISSUE IS-MAY '84 $4.00 
Future of Commodore! Inside BASIC 
storage! Memory management on the 
VIC'" 64! Spreadsheets! And ready 
to enter: Math Master! Air Assault! 
Biorhythms! VIC Calculator! 

ISSUE #9-SEPf. '84 $4.00 
ProRram your own lext adventure! 
Build a C-64 cassette interface! Vid
eo RAM! Aod ready to cnltr: Salvage 
Diver! DOS! Sound Explorer! Castle 
of Darkness! Base Conversions! 

ISSUE 113-JAN. '8S $4.00 
VIC/64 OS •• po.<ed! Sprites! 1541 de
vice' disconnect switch! G~bu,,
leB! And ready 10 enter: Ultra Mail ! 
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Midprint! To the Top! 

ISSUE n-FEB. '84 $4.00 
lIIU5lraaed lOUr of the iS41! ArtifICial 
in •• lliFnc<! Synopoe's Ihor_ 
inErvicwcd! And rea:iy 10 eNer: MUSK 
Maker Pan II! Screen Manipulation! 
Nighl Attack! Relative Files! 

ISSUE #tI-JUNE '84 $4.00 
Game programming column begins! 
Program senenuon! Rupert 00 inpul· 
ling! MCfT'IOf)' fIlIlNIICmet'II conIiooes! 
And rrady 10 enler: Post1ime for (he 
64 &. VIC! Alpiner! Sound ConcepI! 

ISSUE 1I0-OCT. '84 $4.00 
C-64 Graphics prosrams! Bi.- mopped 
graphics! Joystick programming! And 
ready 10 eneer: VIC 40 Operaling 515-
Iem! BAM Read &. Prinl! Emerald ELe
phant of Cipangu! Lawn Job! 

ISSUE #14- FEB. '8S $4,00 
Primer mterl~ing! Mull.cult.r .. prill..~! 
MlMklll~! Bullelin t1t"mh! Thl:u .... elr 
~an1C d .. • .. i~n ! And read) Itl cOler: 'Fu
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JOl~ A~cm : Tddinl. 6-I! 
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ISSUE 13-MAR. '84 $4JIO 
An110m)' of the 64! Primer interfac
ing for VIC'" 64! Educ:a1ionaI soft· 
Wllre series bqins! And ready 10 en
ler: Address Book! Space Lanes! Ran
dom Files 00 the 64! Dynomic PI ••• :r! 

I7-JULY'84 $4JIO 
M5D Dual Disk! Database buyer's 
guide! Training your cursor! Screen 
displays! File Sleuth! Users Groups! 
And read)' to enter: Renumbering! 
Checklist! Math Defender! Brisk! 

ISSUE ru-NOV. '84 $4JIO 
Music programs '" keyboonls lot the 
64! Graphics future continues! And 
ready 10 enter: PTE VIOrd processor! 
Block Editor! AlcemalC Chal'Kter ScI 
for (he 64! Tunnel of 1bmachon! 

ISSUE liS-MAR. '85 54.00 
Making multiscrecn g:ameboards! In· 
side the Plus/4! Commodore DOS! 
And rQdy to enter: Old Routine! Pro
ararnrnII:JIe Functions! AUIOnlIbc line 
Nos.! Home Budget! Salmon Run! 

ISSUE 14-APR. '84 $4JIO 
PeIspced one! Easy SeripI 1U1OriaIs! 
Primer inlerfacing conlinues! L.uer
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ISSUE IS-AUG. '84 $4JIO 
Choosing • ~ processor! Compu
tational wiDrdry! Creating your own 
word pmes! Sound 00 the 64! And 
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lOry Assistance! Terrible Twins! 

ISSUE 112 - DEC. '84 $4.00 
Buyer's guide to princcrs! I S2S printer 
tutorial! Custom charw:len.! User 
Guide 10 KMMM Pascal! Diving imo 
BASIC! And ready '0 enoer: Construe
lion Co.! Space Patrot! Cross Rer. 

ISSUE #J6-APR.'S5 $4.00 
AS!lembly language column begins! 
Programming the joystick! 1541 di~k 
drive ahemaliv~! And ready 10 cOler: 
Hop Around! Faster 64! Booter! 
Elecheck! BASIC Trace! Space Hunt! .---------------,._--------------------------------. 

Send coupon or facsimile 10: 
la lroy! Back Issues 

Ion International Inc, 
4S West 34th Sireet-Suite 407 

New York . NY 10001 

If you have a modem and wanl more com
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Wore/Pro was among the first office
quality word processors for the C-64.
Their latest entry, Fleet S)'stem 2.
easily outclasses Wore/Pro, for it
packs an onboard spelling checker
and several other distinctive features
that are handy in an office environ
ment.

Business users will appreciate the
choice of viewing a 40-, 80-, or 120
column display. (The screen scrolls
horizontally when you're keyboard
ing in the wider mode, which are
excellent for preparing heavily tab
ulated reports.) A setup program that
is run prior to the first time you use
the word processor allows you to
pick the color' of the screen's bor
der and background as well as the
text. Regrettably, the display lacks
automatic word-wrap. Words get cut
off at the right column and arc con
tinued on the next line, which re
stricts onscreen readability. There is
one consolation. When working in
40-column mode. you can "preview"
the document and sce a vertically
scrolling 80-column display of the
document's ultimate appearance and
the effects of all formauing com
mands. (You cannot write and edit
while previewing. however.)

While composing this review with
Fleet System 2, I was considerably
dismayed to see some of my snappi
est sentences abruptly vanish into the
Twilight Zone. Whenever I pressed
the return key while the cursor sat
on an existing line of text, everything
between the cursor and tlle right side
of the screen disappeared. My spir
its were soon lifted. however, by the
discovery of a feature called the "ex
tra text" area, which accommodates
as many as 450 screen lines of text
that can be manipulated in several
practical ways. While learning the
system, for example, you can load
a "help" file into this area and flip
back and forth between your ongo
ing document and a list of commands
and functions and their respective
keystrokes. Frequently used words,
addresses, even whole chunks of text
can be kept here and inserted into the
ongoing document. This is accom
plished by designating abbreviations
for them in the extra text area. For

this review, I reserved the leners "od"
to indicate the words "ongoing doc
ument." While writing the above sen
tences. I merely typed the f1 key, the
letter "a" (to indicate I wanted to "ap
pend" a phrase from the extra text
section) and the letters "od". Text
stored here can also be automatical
ly inserted into blank space within a
document, which scrves to facilitate
the rapid printing of personalized
form leuers.

When you're working in the main
text area. a status line that looks like
: X : F : I : S : N : reminds you of
the current editing mode. The f1 or
RUN/STOP key works like a clutch.
Press f1 and the F lights ups; then
hit X to enter the extra text area. A
similar two- or three-keystroke pro
cess is also engaged to conduct op
eration such as marking a range of
lines to be copied. era~ed or funneled
off to another part of the ongoing
document. A range is markcd by
moving the cursor down to highlight
the chosen text. but you can only
highlight whole lines. If only half the
line is to be transferred or erased,
you mu t use the "paragraph split"
command to shove the other half
down to the next line. This is the
most awkward aspect of editing with
Fleet System 2. Another common
editing operation. shif1ing between
insert and overwrite mod.es. is swift
ly executed by tapping the f3 key.

Cursor control is limited to hop
ping to the top of the screen, begin
ning of the document, or down to the
next line. Of course. you can glide
freely around the current screen via
the cursor keys. but cannot skip di
rectly to the end of the immediate
screen or the document, or flip to the
next or previous screenload. You can
"speed-scroll" through the text, but
this still isn't as useful as the ability
to flip screens and i also rough on
the eyes. At least it is easy to delete
the next word or sentence, in which
case the program highlights the text
and offers you a chance to bailout
before consigning the offensive text
to extinction. Fleel System's format
ting commands look familiar: onc or
morc lines contain marks such as Im5
(left margin is set for five spaces),

REVIEWS
which can be embedded throughout
a documem to change centering, jus
tification, and other formauing fea
tures. Underlining and other printer
supported features can be addressed,
and you may even indicate Spanish
accent marks if using a dot matrix
printer. (Compatible primers are
listed in the setup program's menu
and encompass a range of twenty
three popular machines including the
FX-80, TTX, Gemini. Brother, Oki
data 82, TP-l, and the Commodore
primers. )

Fleet System's major selling point,
a 70,000 word dictionary, is on the
opposite side of the program disk and
can be accessed without exiting the
word processor. It rapidly checks all
the words against this dictionary and
one created by the user, then high
lights all "suspect" words. These may
be ignored, added to the user diction
ary. or corrected on the spot. (The
user dictionary can hold up to 12,000
words.) After saving the document
and exiting to BASIC, you may avail

. . .. .
SlOP playing "Hide-and-Seek" with

your Disk software! lei your commodore
64'~ "memory" do all the work lor you,
with MASTERDISKCl. Easy Menu
GUides make everyone a "pro" in 1 dayl
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• Restore acclde,'IlaJly-scfalched I,les in
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O•
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wl\h or WithOut Prll'lle. (CommOdole Of
ASCII)
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HEX/ASClI,Sm/lly-lo--Dec,maIValues, •
FORMULAS - only $2 wllh order ($1 for
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WordPro was among the first offi ce 
quality word processors for the C-64. 
Their latest entry, Fleet System 2, 
easily outclasses WordPro, fo r it 
packs an onboard spelling checker 
and several other distinctive features 
that are handy in an office environ
ment. 

Business users will appreciate the 
choice of viewing a 40-, 80-, or 120-
column display. (The screen scroll s 
horizontally when you're keyboard
ing in the wider modes. which are 
excellent fo r preparing heavily tab
ulated reports.) A setup program that 
is run prio r to the first time you use 
the word processor allows you to 
pick the colors of the screen's bor
der and background as well as the 
text. Regrettably, the display lacks 
automatic word-wrap. Words get cut 
off at the right column and are con
tinued on the next line . which re
tricts onsc reen readability. There is 

one consolation. When working in 
40-column mode. you can "preview" 
the document and see a vertically 
scro ll ing 80-column display of the 
documcnt's ultimate appearance and 
the effects of a ll formatt ing com
mands. (You cannot write and edit 
while previewing. however. ) 

While composing this review with 
Fleet System 2, 1 was considerably 
dismayed to see some of my snappi
est sentences abruptly vanish into the 
Twilight Zone. Whenever 1 pressed 
the return key while the cursor sat 
on an existing line of text, everything 
between the cursor and the right side 
of the screen disappeared . My spir
its were soon lif1ed. however, by the 
discovery of a feature called the "ex
tra text" area . which accommodates 
as many as 450 screen 1 ines of text 
that can be manipulated in several 
practical ways. While learning the 
system. for example . you can load 
a "help" file into this area and flip 
back and forth between your ongo
ing document and a list of commands 
and functions and their respective 
keystrokes. Frequently used words, 
addresses. even whole chunks of text 
can be kept here and inserted into the 
ongoing document. This is accom
plished by designating abbreviations 
for them in the extra text area. For 

this review, I reserved the leners "00" 
to indicate the words "ongoing doc
ument ." While writing the above sen
tences. 1 merely typed the fl key, the 
letter "a" (to indicate 1 wanted to "ap
pend" a phrase from the extra text 
section) and the letters "od". Text 
stored here can also be automatical
ly inserted into blank space within a 
document. which serves to fac ilitate 
the rapid printing of personalized 
form letters. 

When you're working in the mai n 
text area, a status li ne that looks like 
: X : F : 1 : S : N : reminds you of 
the current editing mode. The fl or 
RUN/STOP key works like a clutch. 
Press fl and the F lights ups: then 
hit X to enter the extra text area . A 
similar two- or three-keystroke pro
cess is also engaged to conduct op
erations such as mark ing a range of 
lines to be copied, erased or funneled 
off to another part of the ongoing 
document . A range is marked by 
moving the cursor down to highlight 
the chosen text. but you can only 
highlight whole lines. If only half the 
line is to be transferred or erased , 
you must use the "paragraph split" 
command to shove the other half 
down to the next line. This is the 
most awkward aspect of editing with 
Fleet System 2. Another common 
editing operat ion, shifting between 
insert and overwrite modes, is swift
ly executed by tapping the f] key. 

Cursor contro l is limited to hop
ping to the top of the screen, begin
ning of the document. or down to the 
next line. Of course, you can glide 
freely around the current screen via 
the cursor keys, but cannot skip di
rectly to the end of the immediate 
screen or the document , or flip to the 
next or previou> screcnload. You can 
"speed-sc roll" through the text , but 
this ;till isn't as useful as the ability 
to flip screens and is also rough on 
the eyes. At least it is easy to delete 
the next word o r sentence, in which 
case the program highlights the text 
and offers you a chance to bail out 
before consigning the offensive text 
to extinction. Fleet System's format
ting commands look familiar: one or 
more lines contain marks such as lm5 
(left margin is set for fi ve spaces), 

REVIEWS 
which can be embedded throughout 
a document to change centering, jus
tification, and other formatting fea
tures . Underlining and other printer
supported features can be addressed, 
and you may even indicate Spanish 
accent marks if using a dot matrix 
printer. (Compatible printers are 
listed in the setup program's menu 
and encompass a range of twenty
three popular machines including the 
FX-80, TTX , Gemini. Brother, Oki
data 82 , TP- l , and the Commodore 
printers.) 

Fleet System's major selling point. 
a 70 ,000 word dictionary, is on the 
opposite side of the program disk and 
can be accessed without ex iting the 
word processor. It rapidly checks all 
the words against this dictionary and 
one created by the user . then high
lights all "suspect" words. These may 
be ignored , added to the user diction
ary, or corrected on the spot. (The 
user dictionary can hold up to 12,000 
words.) Alier saving the document 
and ex iting to BASIC, YOll may avail 

• • 
SlOp plaYing "Hide-and-Seek" with 

your Olsk soflwarel Lei your commodore 
64 '· "memory" do all the work lor you, 
With MASTER DISK Easy Menu 
GUides make everyone 8 "pro" In 1 day' 

Here's a small "PEEK" al SOME althe 
POWER 01 PAODUCTlVITV al your lin
gertlps 
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yourself of some intriguing features
in the options program. A frequen
cy and statistics repon will list all
selected words and the number of
times they appear. You'll also be in
formed of the number of different
words. average word length, num
ber of entences, and othcr statistics
that mayor may not be significant
to you. (You don't have to access thi
program for the most practical such
option: two keystrokes will instan
taneously summon up a precise word
count at any time.)

A single document may be up to
eight or nine pages in length. and
files can be linked to simultaneous
ly print a document that wa broken
into several files. Saving and load
ing files is a simple process, and the
program uppons one or two disk
drives. Headers. footers, and page
numbering, Search and Replace.
mailing labels and other standard fea
tures are effectively implemented
and Fleet System has a couple of fea
tures that are less common. You can
load sequential files saved by a data
base or other program. convenient
for preparing the data to be used in
foml letters and other mail merge op
erations. Numeric tabs implify
aligning columns of numbers con
taining decimal points. While in nu
meric mode. you may add or subtract
columns of numbers. You can also
total all the number in a paragraph
or range of lines, an unu ual and
creative option.

Fleet System is easy to learn and
operate. The manual has a lucid tu
torial for beginners: old hands will
prefer to consult the index and nip
to the appropriate page in the refer
ence section. Because the program
doesn't have enough cursor control
" honcuts" and makes range-setting
a relatively awkward process. it i ill
suited for compo ing term papers.
eSsays. or anything demanding inten
sive revision. Fleet System 2. with
numerous features that emphasize
business-oriented word processing.
is more valuable in an office where
the workload includes extensive
preparation of tabulated and colum
nar material.

Professional Software. Inc .. 51

68 AHOYI

Fremont Street, eedham. MA
02194 (phone: 617-444-5224).

- Shay Addams

SUPER PRiNTER UTILITY
PROGRAMS
Cardeo, II/C.

Commodore 64
Disk; $39.95

The newest addition to Cardeo's
Cardware software line, this disk
contains such nifty entries as screen
dump utilities, a banner headliner,
rudimentary word processing and
mailing list programs. a calculator.
a screen drawing program. and a
sprint print printer buffer. Also in
cluded are file conversion, BASIC
program cross reference, 24K file
printer buffer, and index generator
progranls. On the flip side is a utility
for viewing the creen images also
found on this side of the disk.

Aftoy!
Rfioyl
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Sample Screell dllmps. Ahoy! logos
gel/erated with bal/ller headlille utility.

READER SERVICE NO. /95

The Super Primer Utilities pro
gram. the most impressive of the lot,
allows you to program into the
C-64's memory specific data about
the type of printer you're using. It
also provides several utilities for ex
ecuting screen dumps. initializing
and exiting keyed routines. ASCn
screen dumps, reverse screens, and
a host of other useful POKEs and
SYS commands for using the features
of the program. Once loaded, the fa
miliar "ready" prompt appears on the
screen, telling you that this data is
now in memory. One nice feature is
that you can specify in which block
of memory you'd like to store this
printer data and command sequence.
You're given a choice of $C4OO,
$COOO, $9400. $7400. or $5400.
This is useful in avoiding "addres
conflicts· when programming in ma
chine language. Once you've chosen
the load address, the POKE values
and SYS command for that address
are displayed. You're also given the
optioll of printing thi information
out for future reference, if desired.
For example, if $C4OO were chosen
as the load address. the corre pond
ing command list would read:

S reen Dump (Hor.) Sy 50176
tnit Keyed ROUlines.. SyS 50179
Exit Keyed Routines.. SYS 50182
Screen Dump (ASCIl) SYS 50185
Screen Dump (Ven.) SYS 50188
Reverse Scrcen POKE 50t94. S
Rever", Character POKE 50195. C
Force Flag POKE 50196. F
CKOI Enable POKE 50197. KE
OUlput Mode POKE 50t98. OM
Device # POKE 50199. DV
Secondary Address POKE 50200, SA
Width (Hor.) POKE 50201. W
Color Mode (Ven.) POKE 50202. CM
User Sercen Enable POKE 50203. UE
Lores Stan P.ge POKE 50204. LO
Hires Stan P.ge POKE 50205. HI
Color Stan P.ge POKE 50206. CO
Pmlr Type (ASCIl) POKE 50207. PT
Non·ASCII (ASCII) POKE 50208. NA
2x2 Color Dots (Ven.) POKE 50211. C2
4x2 Color DOls (Ven.) POKE 50243. C4
Ke)p.d Definitions.. POKE 50275. KD
Utility Programs .5Q.l17

Examples of the screen dump
possible are shown herewith. Each
of the image dumps wa executed
with a simple SYS command: one
problem I encountered, however.
was the frequent crash of the pro-
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yourself of some intriguing features 
in the options program . A frequen
cy and statistics repon will list all 
selected words and the number of 
times they appear. You'lI also be in
formed of the number of different 
words, average word length , num
ber of sentences, and other statistics 
that mayor may not be significant 
to you. (You don't have to access thi 
program for the most practical such 
option: two keystrokes will instan
taneously summon up a precise word 
count at any time.) 

A single document may be up to 
eight or nine pages in length . and 
files can be linked 10 simultaneous
ly print a document that was broken 
into several fil es . Saving and load
ing files is a simple process, and the 
program suppons one or two disk 
drives. Headers, footers. and page 
numbering, Search and Replace. 
mailing labels and other standard fea
tures are effecti vely implemented, 
and Fleet System has a couple of fea
tures that are less common. You can 
load sequential files saved by a data
base or other program, convenient 
for preparing the data 10 be used in 
foml leners and other mail merge op
erations. Numeric tabs simpl ify 
aligning columns of numbers con
taining decimal points. While in nu
meric mode, you may add or subtract 
columns of numbers. You can also 
IOta I all the numbers in a paragraph 
or range of lines, an unusual and 
creati ve option. 

Fleet System is easy to learn and 
operate. The manual has a lucid tu
torial for beginners: o ld hands will 
prefer to consult the index and nip 
to the appropriate page in the refer
ence section. Because the program 
doesn't have enough cursor control 
"shoncuts" and makes range-setting 
a relatively awkward process, it is ill
suited for composing term papers. 
essays. or anything demanding inten
sive rev ision. Fleet System 2, with 
numerous features that emphasize 
business-oriented word processing. 
is more valuable in an office where 
the workload includes extensive 
preparation of tabu lated and colum
nar material. 

Professional Software, Inc ., 51 

68 AHOY! 

Fremont Street, Needham. MA 
02 194 (phone: 6 17-444-5224). 

- Shay Addams 

SUPER PRlNTER UTILITY 
PROGRAMS 
Cardco, Illc. 
Commodore 64 
Disk; $39.95 

The newest addition 10 Cardco's 
Card.vare software line, this disk 
contains such nifty entries as screen 
dump utilities , a banner headliner, 
rudimentary word processing and 
mailing list programs. a calculalOr. 
a screen drawing program, and a 
sprint print printer buffer. Also in
cluded are file conversion, BASIC 
program cross reference, 24K file 
primer buffer, and index generalOr 
programs. On the nip side is a utility 
for viewing the screen images also 
fo und on this side of the disk. 
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Sample screell dumps. Ahoy! logos 
gellerated with ballller headlille utility. 
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The Super Prilller Utilities pro
gram, the most impressive of the 101, 
allows you 10 program into the 
C-64's memory specific data about 
the type of printer you're using. It 
also provides several utilities for ex
ecuting screen dumps. initializing 
and exiting keyed routines. ASClI 
screen dumps , reverse screens, and 
a host of other usefu l POKEs and 
SYS commands for using the features 
of the program. Once loaded, the fa
miliar "ready" prompt appears on the 
screen, telling you that this data is 
now in memory. One nice feature is 
that you can specify in which block 
of memory you'd like to SlOre this 
printer data and command sequence. 
You're given a choice of $C400, 
$COOO, $9400. $7400 , or $5400. 
This is useful in avoiding "address 
connicts" when programming in ma
chine language. Once you've chosen 
the load address, the POKE values 
and SYS commands for that address 
are displayed. You're also given the 
optioll of printing this information 
out for future reference, if desired. 
For example, if $C400 were chosen 
as the load address. the correspond
ing command list would read : 

Screen Dump (Hor.) ............ SyS 50176 
tni' Keyed ROUlines ............ . SyS 50179 
Exi, Keyed Rou'ines ............ SYS 50182 
Screen Dump (ASCII ) .......... SYS 50185 
Screen Dump (Vert .) ........... SYS 50188 
Reverse Screen ............ POKE 50t94. 5 
Reve"e Charac.er ........ POKE 50195. C 
Force Ftag .......... .. ...... POKE 50196. F 
CKOI Enabte ............ POKE 50t97. KE 
Ou'pu, Mode ............ POKE 50t98 . OM 
Device # ...... .. ...... .. . POKE 50t99. DV 
Secondary Address ..... POKE 50200. SA 
Wid,h (Hor.) .............. POKE 50201. W 
Color Mode (Vert .) ... POKE 50202. CM 
User Screen Enable .... POKE 50203. UE 
Lores SIIIrt Page .. ...... POKE 50204. LO 
Hires Sum Page ......... POKE 50205. Ht 
Color lart Page ...... .. POKE 50206. CO 
Prnlr Type (ASCIO ..... POKE 50207. PT 
Non-ASCII (ASCII ) .... POKE 50208. NA 
2x2 Color DolS (Vert .) .... POKE 502 I I. C2 
4x2 Color DOis (Vert.) .... POKE 50243. C4 
Keypad Delini'ions ..... POKE 50275. KD 
Utility Programs ...................... .50417 

Examples of the sc reen dumps 
possible are shown herewith. Each 
of the image dumps was executed 
with a simple SYS command; one 
problem I encountered. however. 
was the frequent crash of the pro-
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REVIEWS

Uni-Kool
DISK DRIVE FAN

FOR COMMODORE

Designed 10 work with Commodore Disk
Drive Models 1540, 1541, and 1542, the
quiet C·1OO fan enclosure moves cool,
lIItered air through the lop vents of the disk
drive cooling the drive and thereby reduc
ing the misalignment problems caused by
heat build-up. A custom filler keeps room
dust from entering the disk loading open
ing. This greatly increases the tife span of
lhe disk drives. and decreases the mainte
nance required to keep the drive function
ing properly. Only S39.Q& plus 52.00 lor
shipping and 115v.c
insuranc•.

Money ~tW!!:?i
Order,
Check...
or C.O.D.
Only

6-month warranty

Uni·KooI 1503)476-1660
909 Williamson Loop, Granls Pass, OR 97526

rCDtnlll!XID"rs, r,g!st•• t<llUlI.tnar' Dt CDI'I\IIIOCl'" 8utlfl'n$yll'",U

Reader Service No. 181

for transmission over a modem.
All factors considered, I was un

derwhelmed by the Super Pril/ter
Uti/it)' Programs. The crashes I men
tioned and the lack of complete doc
umentation made the disk tedious to
use. and not at all up to Cardco's us
ual fine standards.

Cardco, Inc., 300 S. Topeka,
Wichita. KS 67202 (phone: 316
267-6525). - Tom Bel/ford

printers. These were used to elect
the resident character set on power
up. linefeed on or off. end of paper,
and other printer functions. On the
new SG-IO and SG-IS. the DIP
,witches havc been moved to a more
accessible location: the left side of
the primer. But in addition to making
them easicr to reach, 8 DIP switch
es have been added to the original 4.
Why thc extra switches? To handle
the configurations for the enhanced

STAR SG-1O/15 PRINTERS functions, natch! And what enhanced
SllIr Microl/ics, II/C. functions they are.
SG-JO: $299; SG-/5: $499 The SG-IS comes with a 16K print

l'vc used a Star Gemini ISX dot buffer as standard equipmem, dou
matrix printer for the last two ycars, ble the capacity of the earlier Gcm
and come to regard it as a reliable ini ISX. This means that the printer
workhorse. proven through thou- itself can store up to 16K of infor
sand, of hours of use to be rugged. mation and hold it in mcmory until
dependable, and flexible for a great printed. freeing up the computer for
number of applications. So whcn Star other uses while printing continues.
announced its new. improved version This humongous buffer proves its
of the ISX. called the SG-IS. 1knew wonh when using word proce sing
I had to get my hands on one and put software or printing out lengthy
it through thc paces. BASIC program Ii tings. An optional

What Star has done is make a good buffer board is available for the 10.
thing even better. All thc features of Both SG models feature (as did
the oldcr models have been retained. r;=============:::;
but enhancements have been made.
Evcn the throughput speed has been
increased by a full 20%' The added
features make the SG-I 0 and SG-IS
the primers many users have been
waiting for.

The SG-IO and SG-IS are direct
replacement> in the company's prod
uetline for the Gemini lOX and ISX.
The difference between the two new
models is the carriage ize, the SG
10 having a 10" carriage. the SG-IS
a IS". (The one other di fferenee i
the l5's 16K buffer-see below.)
Since I often have occasion to u e
spreadsheet software and need the
wide paper capacity, J chose the IS.

Externally. the SG-IS looks quite
similar to its predeces>or. the ISX.
The function controls are of the -soft
touch" variety. replacing the push
switches of its older brother. That's
the only obvious physical difference.
The other improvement are more
subtle. but they show their wonh as
soon as you activate the printer.

The Gemini lOX and 15X were
equipped with 4 DIP switches incon
veniently located on the back of the

gram when trying to dump more than
one screen. I was able to return to
the selection menu sometimes-on
most occasions. though. the screen
would scroll with a "FORMULA
TOO COMPLEX ERROR- message
and I couldn't recover from the crash.
no malleI' what I did. This meant I
would have to shut off the C-64, turn
it back on, and reboot the program
from scratch. If it only happened
once or twice, I wouldn't evcn mcn
tion it. But since it was the rule rath
er than the exception. be aware that
this program has a definite tenden
cy to self-destruct!

I've also included some dumps of
the "BAN ER HEADLINER- pro
gram contained on the disk. You're
given a choice of "Gothic" or "mag
netic" type styles. and a choicc of
shon or tall lettcrs. Once these choic
es havc been made. you may enter
up to 2S4 characters of text or punc
tuation and dump it to your printer.
Possible uses for this feature include
making banncrs (happy binhday,
welcome home. ctc.) or signs for fly
ers (garage sale today. no parking).

The other utilities are of the "bare
bones" school. The word processor
has no refinements whatsoever. nor
does the mailing listutilily. They are
useful, howcver, for extremely light
duties.

The 44-page instruction manual is
good as far as it goes. but contains
an awful lot of ambiguity. A casc in
point is the print-dump command
listing abovc. Take a look at the last
line: "Utility Programs....S0417.- Is
that POKE S0417 or SYS S04I7'?
While it may not seem likc a big
dcal. iI' you need to access one of
these featurcs, typing in a SYS in
stead of a POKE may result in a
crash. Another question unanswered:
is it possible to dump. say. a play
screen from ZlLUOI/? It probably is.
but I don't know how-the documen
tation fails to make any mention of
such abilities.

Users of Cardco's Write Now!
word proces or willlikc the program
however, since it includes utilities to
conven ASCIJ to Write Now! foromt
and vice versa. Additionally. it will
allow you to convel1 Write Now! files
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gram when trying to dump more than 
one screen. I was able 10 return 10 

the selection menu sometimes-on 
most occasions . though. the screen 
would scroll with a "FORMULA 
TOO COMPLEX ERROR- message 
and I couldn't recover from the crash. 
no mane I' what I did. This meant I 
would have to shut off the C-64, turn 
it back on, and reboot the program 
from scratch. If it on ly happened 
once or twice, I wou ldn't even men
tion il. But since it was the rule rath
er than the exception . be aware that 
this program has a definite tenden
cy 10 self-destruct! 

I've also included some dumps of 
the "BANNER HEAD LI NER" pro
gram conta ined on the disk . You're 
given a choice of "Gothic" or "mag
netic" type styles. and a choice of 
sha ll or tall Ieners. Once these choic
es have been made. you may enter 
up 10 254 characters of text or punc
Illation and dump it 10 your printer. 
Possible uses for this feature includc 
making banncrs (happy bil1hday , 
welcome home. ctc.) or signs for ny
ers (garagc sale today. no parking) . 

The other utilitics are of the "barc 
bones" school. The word proccssor 
has no refinements whatsoever. nor 
docs the mailing list utility. They are 
useful. however. for extremely light 
duties. 

The 44-page instruction manual is 
good as far as it gocs. but contains 
an awfu l lot of ambigui ty . A case in 
point is the print-dump command 
listing above. Take a look at the last 
line: -Utility Programs .... 504\7." Is 
that POKE 50417 or SYS 50417? 
While it may not seem like a big 
deal, i I' you need to access one of 
these features. typing in a SYS in
stead of a POKE may result in a 
crash. Another question unanswercd: 
is it possible to dump. say. a play
screen from 'ZtIXXOI/'? It probably is. 
but I don't know how - thc documen
tation fails to make any mention of 
such abilities. 

Users of Cardco's Write NOli'! 
word processor will like the program 
however. since it includes utilities 10 

convel1 ASCII to Write Now! format 
and vice versa. Additionally. it will 
allow you to convel1 Write NOlv! files 

for transmission over a modem. 
All factors considered, I was un

derwhelmed by the Super Pril/ter 
Uti/ity Progmms. The crashes I men
tioned and the lack of complete doc
umentation made the disk tedious to 
use. and not at a ll up to Cardco's us
ual fine standards. 

Cardco, Inc., 300 S. Topeka , 
Wichita. KS 67202 (phone: 316-
267-6525) . - Tom Bellford 

printers. These were used to select 
the resident character set on power
up. linefeed on or off. end of paper, 
and other printer functions. On the 
new SG-IO and SG-15 , the DIP 
switches have been moved to a more 
accessible locat ion: the leFt side of 
the printer. But in add ition to making 
them easier to reach. 8 DIP sw itch
es have been added 10 the original 4. 
Why the extra switches? To handle 
the configurations for the enhanced 

STAR SG-lOI1S PRINTERS functions . nmch! And what enhanced 
SIal' Microl/ics, Ill c. functions they are. 
SG-IO: $299; SG-15: $499 The SG-15 comes wi th a 16K print 

I've used a Star Gemini 15X dot buffer as standard cquipmcnt. dou
matrix printer for the last two years. ble the capacity of the earlier Gem
and come to regard it as a reliable ini 15X . This means that the printer 
workhorse. proven through thou- itself can slOre up to 16K of infor
sands of hours of use 10 be rugged. mation and hold it in mcmory until 
depcndable, and nexible for a g reat printed. freeing up the computer for 
number of applications. So whcn Star other uses while printing cont inues. 
announced its new. improved version This humongous buffer proves its 
ofthc 15X. called the SG-IS, I knew wOl1h when using word processing 
I had 10 get my hands on one and put software or printing out lengthy 
it through the paces. BASIC prog,"dlTI listings. An oprional 

What Star has done is make a good buffer boa rd is available for the 10. 
thing even bener. All thc features of Both SG models feature (as did 
the older models have been retained. r;=============::; 
but enhancements have been made. 
Evcn the throughput speed has been 
increased by a full 20%1 The added 
features make the SG-IO and SG-15 
the printers many users have been 
wai ting for. 

The SG-IO and SG- 15 arc direct 
replacements in the company's prod
uct line for the Gemini lOX and 15X. 
The difference betwcen the two new 
models is the carriage size. the SG-
10 having a 10" carriage . the SG-\5 
a 15". (The one other diFference is 
the 15's 16K buffer -see below.) 
Since I often have occasion 10 use 
spreadshcct so ftware and need the 
wide paper capacity, I chose the 15. 

Externally. the SG- 15 looks quite 
similar to its predecessor, the 15X. 
The Function controls arc of the -soft
touch" variety, replacing the push
switches of its o lder brother. That's 
the only obviou_ physical difference. 
The other improvements are more 
subt le. but they show their wonh as 
soon as you ac tivate the printer. 

The Gemini lOX and 15X were 
equipped with 4 DIP switches incon
veniently located on the back of the 

Uni-Kool 
DISK DRIVE FAN 

Designed to work with Commodor. Disk 
Drive Models 1540, 1541 . and 1542, the 
quiet C·lOO fan enclosur. moves cool, 
tiltered air through Ihe lop vents 01 the disk 
drive cooling the drive and thereby reduc
ing Ihe misalignment problems caused by 
heal build-up . A cuslom litter keeps room 
dust trom enlering the disk loading open
ing . This greatly Increnes the ute span 01 
Ihe disk drives . and decreases the mainte
nance required to keep Ihe drive function
ing properly . Only S39.aS plus 52 .00 lor 
shipping and 115v.c 
insuranc • . 

Monay 
Ordar, 
ChKka ~ 

orC.O.D. 
Only 

6-monlh warranty 

909 Williamson 
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will perform. but with the added DIP
switches, it's easy to get the most out
ofjust about any of the popular print
er intcrfaces. Both the SG-IO and 15
come with Cemronic parallel input.
but either can be had with RS-232
serial input as an option.

A few words about the documen
tation are in order. The 235-page us
er manual is superb, providing infor
mation on everything you need (or
want) to know about DIP switch set
ting , control characters and func
tions, changing defaults-the whole
nine yards. The only thing I took ex
ception to was the continual mention
of "IBM mode." The printers have
two basic operational modes: Star
and IBM. Either is selected or dese
lected by the DIP switches. This is
to accommodate the broadest possi
ble market of users, and apparently
the folks at Star figure these two
primers 10 be hits with Big Blue us
ers. Included in the manual are ta
bles and pin-out assignments for Ap
ple, TRS-80. and CP/M-based com
puters. but nary a word for u Com
modore folk! Gct with it, Star! Don't
you realize that there are more Com
modore 64s out there than the other
brands combined?

A host of useful provisions are in
cluded in the printers' operating sys
tems. such as the capability for su
perscripts, subscripts, variable hor
izontal spacing control, mullistrikes
for boldface, underlining, and itali
cizing. These printers are truly a
dream to use for word processing
with the inclu ion of these useful and
powerfuI featu res.

Both of the SG printers use inex
pensive mullipas two-spool nylon
ribbon . rve always liked this fea
lUre about Star's printers. sincc these
ribbons are cheap and readily avail
able at most stationers.

I've saved the best and most im
pressive feature for last: near Ictter
quality (NLQ) printing. As the name
implies, this mode emulates the print
image ora daisy wheel printer or tra
ditional typewriter. It does this so
well, in fact. that unless you look
very close at the printout, you11 think
it i the product of a daisy wheel
Print peed is reduced by about half
in this mode, since the prim head

SG-10 & 15: near leiter quality.
READER SERVICE NO. 201

Normal Star mode.
Bold print sample.
Near Letter Ouality.
Underscored sample
ltalzc sample.
Emphasized mode.
E >< P <3. r-. c:I EO> c:I _

Condensed print lode.
Condensed with underscore.
Condensed bold print.

Print samples from SG-JOalld 15.

their predeces or ) friction and trac
tor feed as standard, allowing you to
use tractor-feed paper for listing and!
or rough drafls as well as single
sheets for correspondence. These
new models also allow hex dumps
and downloadable character set . On
imernal ROM are international char
acter selS for French, German, En
glish (Britain), Dani h, Swedish,
Italian, and Spanish. These sets con
tain umlauts. pound signs, circum
flex lellers, and other characters and
punctuation indigenous to thc speci
fic language. Additionally, you may
custom-design your own characters
and load them into the printer, use
ful for including logo and other
"personalized" touches in your print
outs. Of course. the entire graphic
character set is available for printing
out listings of your programs exact
ly as they were entered. Both the SG
10 and SG-15 are capable of printing
out ultra high resolution bit image
graphics as well. Several varieties of
condensed, expanded, and enhanced
print are also possible on either of
these models. Of course. the printer
interface you utilize has a 101 to do
with how many "tricks" the printer
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SG-JO & 15: Il ear leiter quality. 
READER SERVICE NO. 201 

their predeces ors) friction and trac
tor feed as standard, allowing you to 
use tractor-feed paper for listing and/ 
or rough drafts as well as single 
sheets for correspondence. These 
new models also allow hex dumps 
and downloadable character sets. On 
internal ROM are international char
acter sets for French, German, En
glish (Britain), Dani h, Swedish , 
italian, and Spanish. These sets con
tain umlauts, pound signs, circum
flex letters, and other characters and 
punctuation indigenous to the speci
fic language. Additionally, you may 
custom-design your own characters 
and load them into the printer, use
ful for including logos and other 
"personalized" touches in your print
outs. Of course, the entire graphic 
character set is available for printing 
out listings of your programs exact
ly as they were entered . Both the SG-
10 and SG- IS are capable of printing 
out ultra high resolution bit image 
graphics as well . Several varieties of 
condensed, expanded, and enhanced 
print are also possible on either of 
these models. or course, the printer 
interface you utilize has a lot to do 
with how many "tricks" the printer 

Normal Star mode. 
Bold print sample. 
Near Letter Quality. 
IJnde!:.§.~!:.ed sample 
ItalIC s ample . 
Emphasized mode . 
E>< p a.., d e>d _ 

Co ndensed print lode. 
Condensed . ith underscore. 
Condensed bold print. 

Prillt samples from SG-10 alld 15. 

will perfonn, but with the added DIP 
switches, it's easy to get the most out 
of just about any of the popular print
er interfaces. Both the SG-IO and IS 
come with Centronics parallel input , 
but either can be had with RS-232 
serial input as an option. 

A few words about the documen
tation are in order. The 23S-page us
er manual is superb, providing infor
mation on everything you need (or 
want) to know about DIP switch set
tings , control characters and func
tions, changing defaults - the whole 
nine yards. The only thing I took ex
ception to was the continual mention 
of "IBM mode." The printers have 
two basic operational modes: Star 
and IBM. Either is selected or dese
lected by the DIP switches. This is 
to accommodate the broadest possi
ble market of users , and apparently 
the folks at Star figure these two 
printers 10 be hits with Big Blue us
ers . Included in the manual are ta
bles and pin-out a ignments for Ap
ple, TRS-80. and CP/M-based com
puters . but nary a word for us Com
modore folk! Get with it, Star! Don't 
you realize that there are more Com
modore 64s out there than the other 
brands combilled? 

A host of useful provisions are in
cluded in the printers' operati ng sys
tems, such as the capability for su
perscripts, subscripts, variable hor
izontal spacing control, multistrikes 
for boldface, underlining, and itali
cizing. These printers are truly a 
dream 10 use for word processing 
with the inclusion of these useful and 
powerful features . 

Both of the SG printers use inex
pensive mUltipass two-spool nylon 
ribbons. I've always liked this fea
ture about Star's printers, since these 
ribbons are cheap and readily avail
able at most stationers. 

I've saved the best and most im
pressive feature for last: near letter 
quality (NLQ) printing. As the name 
implies, this mode emulates the print 
image of a daisy wheel printer or tra
ditional typewriter. It does this so 
well , in fact. that unless you look 
very close at the printout. you'lI think 
it is the product of a daisy wheel 
Print speed is reduced by about half 
in this mode, since the print head 

rna 

proo 
in tI 
a" 
wan 

sl 

sun 
l()()~ 

l()()~ 

\ 

D .. 

620 



ORDERING
INFORMATION

AOO S2.00 PER ORDeR
FOR SHIPPING.
WE ACCEPT VISA. MASTERCARD.
CHECKS. M.a.
C.O 0 AOO$J OOEXTRA.

California Ras/danls, Add 6%

Salas Tax 10 Ordars

REVIEWS
from ledge to ledge or dropping to
lower shelves. Strategically placed
trampolines will assist in reaching
higher levels. Players may at first
be inhibited by the need to vault
moving skulls and buzzards while
within low-ceilinged tunnels, but
your troll cannot hit his head.

While the lower levels are quite
masterable, the higher ones will
prove a true challenge. The progres
sion from easiest to hardest is grad
ual enough to maintain interest as
ability increases.

I do have two bones to pick with
an otherwise delightful game. First,
there is no way to bypass earlier sec
tions and begin deeper in the maze.
Second, high score is provided, but
no means of saving the information
to disk (the instructions cite mem
ory limitations). Who cares about
keeping track of high score in a
single sitting?

Creative Software, 230 East
Caribbean Drive, Sunnyvale, CA
94089 (phone: 408-745-1655).

-Scott Kincaid

TAPE

$24.95

THE BEST
YOU CAN BUY

ONLY

$34.li

Trolls and Tribulatiolls, Creative
Software's sewer-based action game
featuring superb music and graphics
and a veritable cesspool of activity.

Your eight-lived troll must trav
erse a scrolling multilevel maze,
shooling cretins and eschewing
skulls, buzzards, and spiders while
collecting treasure. Each move mu t
be planned with care; blindly leap
ing from peak to precipice will send
your lroll plunging into the lapping
waters below. That is a fate you
want to reserve for the cretins that
descend from above. Your troll's
shots turn them into eggs which you
attempt to shove to a watery grave
before they hatch.

Al the onset. you choose from
novice, intermediate, and expen
levels of play by opening the cor
responding door. Your troll then en
ters the first set of horizontally
scrolling mazes. Locked doors ap
pear at the end of all sections, only
to be opened by the key which you
acquire within the maze. Keys and
treasures are collected by leaping

DISK

DITrOOISK 64 is a utility progran that
has been tested and found to be capable
of OCP.{ing I!OSt protected disks produced
by the major software ha.1ses. A notable
attribute of this C'Df1f prt9ram is its
lack of a large manual.. '!here are no
rrenus and no disk analysis routines.
'the screen prropts will be all that
yoo' II need to get yoo through 99+\ of
your copying.

Dealers inquiries invited!!!

HAVE YOU BEEN DRIVEN CRAZY
(/"Y21 n TRYING TO BACKUP YOUR EXPENSIVE
~ ~ WI/I SOFTWARE? NOW YOU CAN RELAX!

'., ,I n'TTon I I:.IL.r I TN ~:" VIC Be 64
U.i U .. :Jrl C'" ~ BEACOPVCADlCASSEnEAIDEDDUPLICATORJN<7N

~ CAN MAKE BACKUP COPIES OF ALL THE COSTLY.
NON.SAVEABLE CASSETTE PROGRAMS YOU BOUGHT.

OUR BACKUP V1.0 UTILITY pnOOAAM WilL LET YOU
MAKE DUPLICATES THAT RUN.
BACKUP VI OWllL WORK WITH A SlANDARD 5K
UHEXPANOEO VIC MEMORY EXPANSION IS REQUIRED
TO COPY PROGRAMS LONGER THAN 3K BYTES.

SOFTWARE PLUS IEBl
6201 C Greenback Lane (916) 726-8793 Citrus Heights. CA 95610

Reader ServIce No. 219
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TROLLS & TRIBULATIONS
Creative Software
Commodore 64
Disk; $24.95
(See screen all page 63)

Longtime joystick jolters often
feel theres nothing new under the
sun. Their problem is that they're
looking in the wrong direction. A
look under the street will reveal

makes two passes for each character.
(The first pass prints out the "normal"
or draft-mode character, while the
second pass fills in the open area be
tween the dots and embellishes it
somewhat, adding serifs and other
finishing touches.) In the past, I've
used the Gemini for my rough drafts
and a daisy wheel for the finished
product. The print quality is SO good
in the NLQ mode that I've become
a "one printer user" again. Anybody
want a used daisy wheel printer?

Star Micronics, Inc., Pan Am
Building Suite 3510,200 Park Ave.,
New York, NY 10166 (phone: 212
986-6770). - Tom Benford
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makes two passes for each character. 
(The first pass prints out the "normal" 
or draft-mode character, while the 
second pass fills in the open area be
tween the dots and embellishes it 
somewhat, adding serifs and other 
finishing touches.) In the past, I've 
used the Gemini for my rough drafts 
and a daisy wheel for the finished 
product. The print quality is so good 
in the NLQ mode that I've become 
a "one printer user" again. Anybody 
want a used daisy wheel printer? 

Star Micronics, Inc., Pan Am 
Building Suite 3510, 200 Park Ave. , 
New York, NY 10166 (phone: 212-
986-6770). - Tom Bellford 

TROLLS & TRIBULATIONS 
Creative Software 
Commodore 64 
Disk; $24.95 
(See screell 011 page 63) 

Longtime joystick jolters often 
feel there's nothing new under the 
sun. Their problem is that they're 
looking in the wrong direction. A 
look under the street will reveal 

Trolls alld Tribulatiolls, Creative 
Software's sewer-based action game 
featuring superb music and graphics 
and a veritable cesspool of activi ty. 

Your eight-lived troll must trav
erse a scrolling multilevel maze, 
shooting cretins and eschewi ng 
skulls , buzzards, and spiders while 
collecting treasure. Each move must 
be planned with care; blindly leap
ing from peak [0 precipice will send 
your troll plunging into the lapping 
waters below. That is a fate you 
want to reserve for the cretins that 
descend from above . Your troll's 
shots turn them into eggs which you 
attempt [0 shove to a watery grave 
before they hatch. 

At the onset, you choose from 
novice, intermediate, and expert 
levels of play by open ing the cor
responding door. Your troll then en
ters the first set of horizontally 
scrolling mazes . Locked doors ap
pear at the end of all sections , only 
[0 be opened by the key which you 
acquire within the maze. Keys and 
treasures are collected by leaping 

REVIEWS 
from ledge to ledge or dropping to 
lower shelves. Strategically placed 
trampolines will assist in reaching 
higher levels. Players may at first 
be inhibited by the need to vault 
moving sku lls and buzzards while 
within low-ceilinged tunnels, but 
your troll cannot hit his head . 

While the lower levels are quite 
masterable, the higher ones will 
prove a true challenge . The progres
sion from easiest [0 hardest is grad
ual enough to maintain interest as 
ability increases. 

I do have two bones [0 pick with 
an otherwise delightful game. First, 
there is no way to bypass earlier sec
tions and begin deeper in the maze. 
Second, high score is provided , but 
no means of saving the information 
[0 disk (the instructions cite mem
ory limitations). Who cares about 
keeping track of high score in a 
single sitting? 

Creative Software , 230 East 
Caribbean Drive, Sunnyvale, CA 
94089 (phone: 408-745-1655). 

-Scott Killcaid 

HAVE YOU BEEN DRIVEN CRAZY 
TRYING TO BACKUP YOUR EXPENSIVE 
SOFTWARE? NOW YOU CAN RELAX! 

Dealers inquiries invited!!! 

~lTTO~l5~'b~ TN 
~... VIC&64 
~ BE A COPY CAD (CASsene AIDED DUPLICATOR) NCIN 

'I'OU CAN MAKE BACKUP COPIES OF ALL THE COSTLY. 
NON.SAVEABLE CA$SE T TE PROGRAMS YOU BOUGHT. DITIOOISK 64 is a utility progran that 

has been tested and found to be capable 
of copying rra;t protected disks produced 
by the major sofblare ha.lses. 1\ notable 
attribute of this co;Jf program is its 
lack. of a large manual. '!here are no 
mmus and no disk analysis routines. 
'!he screen Prrnt'ts will be all that 
you'll need to get yru through 99+\ of 
your copying. 

QUR BACKUP V1 .0 UTILITY pnoaRAM WILL LETYOU 
MAKE DUPLICATES HlAT RUN . 
BACKUP VI OWILL WORK WITH A STANDARD 5K 
UNEXPANDED VIC MEMORY EXPANSION IS REOUIRED 
TO COPY PROGRAMS LONGER THAN 3K BYTES. 

TAPE 

$24.95 
ORDERING 

INFORMATION 
AOO S2.00 PER ORDER 
FOR SHIPPING. 
we ACCEPT VISA. MASTERCARD. 
CHECKS. M.O. ONLY THE BEST C.OD AOOSJOOEXTRA. 

DISK $34.li California Residents, Add 6% 

Sales Tax to Orders 

YOU CAN BUY 

SOFTWARE PLUS [EBl 
6201 C Greenback Lane (916) 726-8793 Citrus Heights, CA 95610 

Reader Service No. 219 
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REVIEWS

SATISFACTION GUARANTEED

The Ultimate Bit by Bit Disk Duplicator
For The Commodore 64 and 1541 Disk Drive
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From File's main menu, you can
choose to de ign a new format or
change an old one, add data. search
through the records you have
entered and update those with
mistakes. print or deletc records in
dividually or in groups, or return to
BASIC. As you work to create the
perfect design for your records, use
the Insert function cautiously. Thc
Clear key is right next to the Insert
key; hit Clear and all your design
work will disappear. The designer'
of File should not have made clear
ing the screen so simple. Whcn you
design your second database. with
a diffcrent record format, you will
need to use a new diskette. if you
have lots of short lists to kcep. File
can eat up your blank disks. And
don't forget to format those blank
data disks before you load File; it
has no capability to format them for
you.

When you want to earch for a
particular record, File can match as
many fields as you specify. You can
ask for an exact match (full first and
last name), a partial match (a word
or characters in the middle of an en
try). a range of number (all zips
from 32900 to 32950), or a "not"
match (all records that do not match
the search specifications). Searching
for a record based on the contcnt
of the first field will never take more
than thrce seconds. Use any other
field and thc search may take much
longer. File does not allow you to
save your search specifications to
disk.

Getting a printout of your records
is easy. First tell File which records
to print using the same option that
are available for a search. Then tell
it which fields to print from each
record and whether to print each
field on the ame line or a new line.
This option allows you to print mail
ing labels: however, ince File can
only print fields in order, the pos i
ble format for your records are
limited. File can sort as it prints, but
it can only sort on one field. File lets
you store up to eight print formats
including earch specifications that
you can use or edit at a later time.

A critical feature of any database

blank screen. More and morc-up
to 32 screcns full. Be careful with
those long record formats, though:
if you fill out every field in a 32
screen record, only five records will
fit on your diskette. Realistically. for
a simple name and address file, you
will be able to store about 500
rccords. If the addresses are short,
you might even store File's max
imum of 1000 records on your
diskette. A "percent full" reading at
the bottom of the creen will give
you some idea of how you'rc doing.

plu. S 3.00 Shipping and Handling
MASTERCARD. VISA, CHECK, or M.D..

Foreign Orders or COD Add S 2.00
Calif. Add 6.5'" (S 2.60) S.le, Tal(

BACKUP COPIES S 20.00 PLUS $ 3.00 SHIPPINGIntroductorv Price

PFS:FILE
PFS:REPORT
Software Publishing Corporation
Commodore 64
Disk; File $79.95, Report $69.95

PFS:Fi!e. along with your C-64,
disk drive, and optional printer,
forms a fairly full-fcatured database
managemcnt system. You design the
record format with full use of cur
sor control. delete, and in ert keys.
You have the top 21 lines to desig
nate as many a 50 fields. ot
enough? Hit a key and you get a

ULTRABYTE (818) 796 - 0576
P.O. Box 789 La Canada, CA 91011

RUder Set'Vlce No. 233

Return for refund within 10 days
if not completely satisfied

Based on new proprietary Disk Operating System [OOS Ithat
reads and writes bits on the disk independent of format. This
process. called nibbling. treats disk errors. extra sectors,
renumbered tracks and other protection schemes exactly the
same as ordinary data.

• Simple to use. Just load and run
• Fast. Copies entire disk on single 1541 in B minutes
• One easy step. No separate analysis or error production
• Uses revolutionary Track Scan Technology to make

an exact replica of the original disk.
Write or Call 24 Hour Order Line

ULTRABYTE DISK NIBBLER COPIES
ALL SOFTWARE EXCEPT ITSELF

72 AHOY!

PFS:F1LE 
PFS:REPORT 
Software Publishillg Corporatioll 
Commodore 64 
Disk; File $79.95, Report $69.95 

PFS:File. along wi th your C-64. 
disk drive, and optional printer, 
forms a fairly full-featured database 
management system. You design the 
record format with full use of cur
sor control, delete, and insen keys . 
You have the top 2 1 lines to desig
nate as many as 50 fi elds. Not 
enough? Hit a key and you get a 

blank screen. More and more- up 
to 32 screens fu ll. Be ca reful with 
those long record formats, though; 
if you fill out every field in a 32 
screen record. only fi ve records will 
fit on your diskelle. Realistically . for 
a simple name and address fil e, you 
wi II be able to store about 500 
records . If the addresses are shon . 
you might even store File's max
imum of 1000 records on your 
diskelle. A "percent full" read ing at 
the bOllom of the sc reen will give 
you some idea of how you're doing . 

The Ultimate Bit by Bit Disk Duplicator 
For The Commodore 64 and 1541 Disk Drive 

UL TRABYTE DISK NIBBLER COPIES 
ALL SOFTWARE EXCEPT ITSELF 

SATISFACTION GUARANTEED 
Return for refund within 10 days 

if not completely satisfied 

Intro ductory Price 

plus $ 3.00 Shipping lind Handling 
MASTERCARD, VI SA, CHECK, or M.D., 

Foreign Orders o r COD Add S 2.00 
Calif. Add 6.5 'It (S 2.60) Sale. Til. 

BACK UP COPIES S 20.00 PLUS S 3.00 SHIPPING 

Based on new proprietary Disk Operating System [OOS I that 
reads and writes bits on the disk independent of format. This 
process. called nibbling. treats disk errors. extra sectors. 
renumbered tracks and other protection schemes exactly the 
same as ordinary data. 

• Simple to use. Just load and run 
• Fast. Copies entire disk on single 1541 in 8 minutes 
• One easy step. No separate analysis or error production 
• Uses revolutionary Track Scan Technology to make 

an exact replica of the original disk. 
Write or Call 24 Hour Order Line 

UL TRABYTE (818) 796 - 0576 
P.O. Box 789 La Canada, CA 91011 

Reader SeN ice No. 233 

72 AHOY! 

REVIEWS 
From File :r mai n menu. you can 

choose to design a new format or 
change an old one, add data, search 
through the records you have 
entered and update those with 
mistakes, print or delete records in
dividually or in groups. or relllrn to 
BASIC . As you work to create the 
perfect design for your records, use 
the Insen function cautiously. The 
Clear key is right next to the Insen 
key; hit Clear and all you r design 
work will disappear. The designers 
of File should not have made clear
ing the creen so simple. When you 
design your second database. wilh 
a different record formal. you will 
need to use a new diskeue. if you 
have lots of shon lists to keep. File 
can eat up your blank disks . And 
don't forget to format those blank 
dala disks before you load File; it 
has no capability to format them for 
you. 

When you want to sea rch for a 
panicular record. File can match as 
many fields as you specify. You can 
ask for an exactmalch (full first and 
last name), a partial match (a word 
or characters in the middle of an en
try). a range of numbers (all zips 
from 32900 to 32950). or a "nOl" 
match (all records lhat do not match 
the search specifications) . Searching 
for a record ba ed on the contents 
of lhe first field will never take more 
lhan lhree seconds. Use any other 
fi eld and the search may take much 
longer. File does not allow you to 
save your search specifications to 
disk. 

Gelling a printout of your records 
is easy. First tell File which records 
to print using the same options lhat 
are available for a search . Then tell 
it which fields to print from each 
record and whether to print each 
field on lhe same line or a new line. 
This oplion allows you to print mail
ing labels: however, si nce File can 
only print fi elds in order, the possi
ble formats for your records are 
limited . File can sort as it prints, but 
it can only sort on one field . File lets 
you store up to eight print formats 
including search specifications that 
you can use or edit at a later time. 

A critical feature of any database 
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NOW ONLY $39.95
Seven day money back guaranteed.

STAR SG-10™ printer
with GPC ONLY $339.00

The 100% 1650 compatible modem. Order it with
Q-Term and get both for only $69.95
Seven day money back guaranteed.

[J-rnO[]B1l

The fastest, most reliable and easiest-to-use copy
prograam for the Commodore 64 '•.

• Contains a TRUE INTELLIGENT NIBBLER which
copies all the information on a disk and even the
newest copy protection including half tracks and
track 36+

• FULLYAUTOMATIC1There are no parameters to set.
You don't even need to swap disks when using two
drives.

• REVIRGINS DISKS rather than erasing them, and
also contains a utility that automatically backs up
any data disk and removes all data errors in just two
minutes.

The Graphic Printer Cable is the truly universal
graphic parallel printer interface for the Commodore
64 '., S x 64 ,. , and Vic-20 '. computers.

• For virtually all Centronics-Parallel Dot Matrix
Printers

• An intelligent 2k buffer is standard Star SG-lO features:

• Software Configurable allowing Commodore,. • 120 CPS bidirectional-logic seeking printer
prinfer emulation • Full graphic-word processing features!

External printer selection switches • Near leller quality mode!

NOW ONLY $89.95~

One West Lake Street Suite 320
Minneapolis, MN 55408

(612) 922-0516

• Fully Menu Driven

• Auto Answer - Auto Dial - completely supports
modems of this type

• On line Printing - enables you to print while the
computer is in terminal session

• Full uploading and downloading - enables you to
send files to and from the disk over the phone

NOW ONLY $29.95

GRAPHIC PRltmP. CADlI

The~cer and full spooling buffer for the
Commodore 64 ,•.

• Gives you control of your printer while printing

• Enhances the speed of your printer

• Provides the 1525 and 801 printers with true
descenders and underlining

SPECIAL $19.95

D~EAm

Reeder Service No. 216

caw»
Quality ForYour Commodore 64
ORDER BYPHONE AND WE PAYFORYOUR CALL!

TO ORDER CALL 612 922-0516 . $1.50 OFF EVERY PHONE ORDER

e
II

S

I
n

h
:0
:0

~r

19
IS
re

:h

a
as
m
1<1
rd
n
~s

can
or

rch
lVe
rilh
in
Ito
Ihe
Jse
'he
en
gn
ers
ar
au
im
rill
ou
ile
nd
nk
il

or

II 
an 
or 
ch 

h 

e 
II 

C9R'li» 
Quality For Your Commodore 64 
ORDER BY PHONE AND WE PAV FORVOUR CALL! 

TO ORDER CALL 612922-0516 ' $1.50 OFF EVERY PHONE ORDER 

• Gives you control of your printer while printing 

• Enhances the speed of your printer 

• Provides the 1525 and 801 printers with true 
descenders and underlining 

SPECIAL $19.95 

[J~EAm 
• Fully Menu Driven 

• Auto Answer - Auto Dial - completely supports 
modems of this type 

• On Line Printing - enables you to prinl while the 
computer is in terminal session 

• Full uploading and downloading - enables you to 
send files to and from the disk over the phone 

NOW ONLY $29.95 

GRAPHIC PRlN'Im CADlI 
The Graphic Printer Cable is the truly universal 
graphic parallel printer interface for the Commodore 
64 ", S x 64 ", and Vic-20 ,. computers. 

• For virtually all Centronics-Parallel Dot Matrix 
Printers 

• An intelligent 2k buffer is standard 

• Software Configurable allowing Commodore ,. 
printer emulation 

The fastest, most reliable and easiest-to-use copy 
prograam for the Commodore 64 , • . 

• Contains a TRUE INTELLIGENT NIBBLER which 
copies all the information on a disk and even the 
newest copy protection including half tracks and 
track 36 + 

• FULLY AUTOMATIC!There are no parameters to set. 
You don't even need to swap disks when using two 
drives. 

• REVIRGINS DISKS rather than erasing them, and 
also contains a utility that automatically backs up 
any data disk and removes all data errors in just two 
minutes. 

NOW ONLY $39.95 
Seven day money back guaranteed. 

[J-m[][]B1l 
The 100% 1650 compatible modem. Order it with 
Q-Term and get both for only $69.95 
Seven day money back guaranteed. 

STAR SG-10 TM printer 
with GPC ONLY $339.00 
Star SG-10 features: 

• 120 CPS bidirectional-logic seeking printer 

• Full graphic-word processing features! 

Ruder ServIce NO. 216 
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organizes your fields into columns
and prints them in spreadsheet for
mat. You can choose up to 20 fields
to be primed as columns. Based on
the contents of the first and second
columns, Reporr can sort your data
in ascending alphabetical order (A
to Z) or in descending numerical or
der (1000 to 0). Reporr has a very
powerful feature that lets you ort
data based on key words in anyone
field. This could really automate a
research project; like redesigning a
form, though, it is slow.

Whatever page title you specify
will be primed on each page of the
report. The heading for each column
will be the label of the correspon
ding field unless you specify some
other heading. Report can give you
the total, count, or average of any
numeric column. Additionally, it can
calculate subtotals, subcounts, or
subaverages each time the entry in
column one changes. If you ju t want
the bottom line, Report will print a
summary with totals only.

If that's not enough, Report can
also calculate across rows. Say your
inventory list has entries for price
paid and selling price. Report can
generate a column that shows profit
(based on those two entries) for each
inventory item. Up to three uch
"derived" columns can be contained
in any repon. Reporr, unlike File,
will let you print columns in any or
der; they do not have to be in the
same order as the fields in your
database.

The manuals for File (24 pages)
and Reporr (63 pages) are in the nice
6y, by 8" wirebound format that lays
flat on your desk. The chapters
match the programs' menus, and
each chapter combines a tutorial
with reference information. Each
manual contains a quick guide that
you can u e to refresh your memory
once you have learned the program.
Screen representations rather than
acrual pictures are used, so the il
lustrations are not identical to what
you'll see on the monitor. All the
progmms' error messages are ex
plained, but this is hardly necessary

Conrinued on page 84

$39.95
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of the label which follows them. This
"feature" mean you may want to be
very careful (read: avoid) using a
heading or any other text that is not
actually a field name.

Records can be deleted individ
ually during a search or in groups.
Give File a set of search spec
ifications and tell it to delete; your
data will disappear and free disk
space will reappear. File numbers
your records consecutively as you
enter them. When some records are
deleted, the others are not
renumbered. Only if you redesign
the form will the numbering be
consecutive again. But after a
redesign the records are numbered
in reverse order, so you wi! have to
redesign the database twice to have
the latest records numbered highest.

File has no number crunching
capability and only limited printing
options. Get your wallet, here comes
PFS:Reporr. Reporr takes your File
database and lets you design and save
up to eight report formats. A report

Overview of FONTMASTER
word processor features:

(913) 82]'()685
3010 Arnold Road Salina, KS 67401

Eng lish
It~Jjc
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---------------------.............. inc.

1) Powerful block manipulation
• Cl M commands (Cut. Paste, Move, Overlayl.

A • Cuf80f IOC'IIon 2) User· friendly el1ects Include (fonts,
8 • serolll"cIlClI~ super/sub scripts, underlining, bold face,g:;r:::'~:~i~.~~rr.n,ty beIng uMd elc.)

E • Percenlage of RAM tmetrl'lOfYl uNd 3) Up to eight different fonls can be used
F - Ruler 111110 mesllg.ll~) simultaneously.
G • Word wrlg/Juttrncallon "~ 4) Many printing opllons such as page number·
H . 'Bloc:k martled' nag lng, lilies, word-wrap, right jusllllcaUon, and
I • 'nMf'1 modi lIag
J . Chat.:'''' 1* Inch more.
l( • Number 01 the; current 'onl 5) Eight dIsk 110 commands (Sa,", Load, Verify,
l - N.rne 01 tIM currenl Iont Etase, Etc.).

Create Your Own or choose from oyer 15 type styles proYlded In this
unique program.

Including: Bauhaus
., ••It
Bold
'utl'lI

is the ability to redesign you data
files. Inevitably, you will want to add
a field to each record, rearrange the
fields, or delete an unnecessary field
to make more room on the disk. File
handles all these changes with no
problem as long as your disk is less
than 50 percent full. It is a pleasure
not to have to retype dozens of
records just because you have chang
ed your mind about layout. File can
only redesign four pages at a time,
so a five page form will require two
passes. And redesigning a form is
slow, oh so slow.

One caveat-any new fields that
are to retain their data must have
labels identical to the old fields. File
does something strange when you set
up your label (or field names); each
one must end with a colon. When
reorganizing a database, File mat
ches every character between one
colon and the next. I f you have us
ed a row of dashes to break you r
form into upper and lower halves,
File will think those dashes are part
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a field to each record , rearrange the 
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to make more room on the disk. File 
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problem as long as your disk is less 
than 50 percent full. It is a pleasure 
not to have to retype dozens of 
records just because you have chang
ed your mind about layou!. File can 
only redesign four pages at a time, 
so a five page form will require two 
passes. And redesigning a form is 
slow, oh so slow. 

One caveat -any new fields that 
are to retain their data must have 
labels identical to the old fields. File 
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of the label which follows them. This 
"feature" means you may want to be 
very careful (read: avoid) using a 
heading or any other text that is not 
actually a field name. 

Records can be deleted individ
ually during a search or in groups. 
Give File a set of search spec
ifications and tell it to delete; your 
data will disappear and free disk 
space will reappear. File numbers 
your records consecutively as you 
enter them. When some records are 
deleted , the others are not 
renumbered . Only if you redesign 
the form will the numbering be 
consecutive again. But after a 
redesign the records are numbered 
in reverse order, so you wil have to 
redesign the database twice to have 
the latest records numbered highes!. 

File has no number crunching 
capability and only limited printing 
options. Get your wallet, here comes 
PFS:Reporl. Report takes your File 
database and lets you design and save 
up to eight report formats. A report 
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Overview of FONTMASTER 
word processor features: 
1) Powerful block manipulation 

commands (Cut, Paste, MOilS, Overlay). 

2) User · friendly elleets Include (tonts. 
super/sub scripts, underlining, bold lace, 
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3) Up to eight different fonls can be used 
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") Many printing opUons such as page number· 
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more. 
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organizes your fields into columns 
and prints them in spreadsheet for
ma!. You can choose up to 20 fields 
to be printed as columns. Based on 
the contents of the first and second 
columns, Report can sort your data 
in ascending alphabetical order (A 
to Z) or in descending numerical or
der (1000 to 0). Report has a very 
powerful feature that lets you sort 
data based on key words in anyone 
field. This could really automate a 
research project; like redesigning a 
form , though, it is slow. 

Whatever page title you specify 
will be printed on each page of the 
report. The heading for each column 
will be the label of the correspon
ding field unless you specify some 
other heading. Report can give you 
the total , count , or average of any 
numeric column. Additionally, it can 
calculate subtotals, subcounts, or 
subaverages each time the entry in 
column one changes. If you just want 
the bottom line, Report will print a 
summary with totals only. 

If that's not enough, Report can 
also calculate across rows . Say your 
inventory list has entries for price 
paid and selling price. Report can 
generate a column that shows profit 
(based on those two entries) for each 
inventory item. Up to three such 
"derived" columns can be contained 
in any report. Report, unlike File, 
will let you print columns in any or
der; they do not have to be in the 
ame order as the fields in your 

database. 
The manuals for File (24 pages) 

and Report (63 pages) are in the nice 
61'> by 8" wirebound format that lays 
flat on your desk . The chapters 
match the programs' menus, and 
each chapter combines a tutorial 
with reference information. Each 
manual contains a quick guide that 
you can use to refresh your memory 
once you have learned the program. 
Screen representations rather than 
actual pictures are used , so the il
lustrations are not identical to what 
you'll see on the monitor. All the 
programs' error messages are ex
plained, but this is hardly necessary 
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N=I
GUN
RGN
RUG

N=OorN>1
GON
RGO
RUG

S=I
S=2
S=3

Problem #17-4: Number Speller
The user enters a number between one and one thou

sand, and the computer spells that value. For example,
if the user enters 12, the computer displays "twelve."
If the user enters 235, the computer returns "two hun
dred thiny five." Anyone submitting thousand-item
DATA statements will be sent to the back of the class.

First this month, a correction to the centering func
tion described in the January 1985 edition of Commo
dores. The correct definition for FNCE is DEF
FNCE(X)=JNT(20-X/2). Type X=LEN(A$): PRINT
TAB(FNCE(X) ); A$ to print A$ centered on the cur
rent (40-character) line. Thanks to Milton Powell and
Daniel Miller for pointing this out.

As promised last month, we have solutions to Prob
lem #/6-2: Quick Decimal from the originators of the
problem. Programs from Jim Speers (Niles, MI) and
John Prager (Bay City. MI) are listed below:

1 REM PROBLEM #16-2 : QUICK DECIMAL
2 REM SUBMITTED BY JIM SPEERS
3 REM
10 INPUTN$:FORI=IT04:A=ASC(MID$(N$,I,I»

AHOY! 75

N may range from 0 to 255, and S may range from I
to the length of X$. If N is greater than or equal to the
length of Y$ or if N is 0, then all of Y$ will be used
(with the stipulation that the length of X$ will not change).

assignment statement whereas the Mill$ function appears
on the right.

Your challenge is to write a subroutine to simulate
the MID$ statement. The syntax is this: MID$(X$',S,N)
= Y$. The result is that ome or all of X$ is replaced
by some or all of Y$. Specifically, the first N charac
ters of Y$ are substituted for characters in X$ staning
at position S of X$. The length of X$ must not change.
The value of Y$ is unchanged. Some examples should
help.

Initially X$=hRUN" and Y$="GO". Sand N areas
signed the following values before your subroutine is
called. The value of X$ upon returning from your sub
routine is shown.

Problem #17-2: Printer Sentinel
Here's a problem sent by R.W. Kober (Buffalo, TX).

Write a subroutine to determine whether or not the print
er is turned on. If the printer is on, the subroutine re
turns immediately. If the printer is off, the subroutine
displays a message such as "The Printer Is Not On." The
subroutine waits until the printer is turned on, at which
time it returns to the main program. This should be a
tidy, unimposing subroutine.

PROGRAMMING CHALLENGES
By Dale Rupert

Problem #17-3: MID$ Statement
Some versions of BASIC contain a MID$ statement.

Commodore BASIC allows only the MID$ function. The
difference is that the MID$ statement (pronounced "mid
string") appears on the left side of the" =" sign in an

Problem #17-1: Decimalizing Dates
This problem was suggested by John Immarino (Hack

ensack. NJ). Write a shorr program to conventhe string
form of 3 date into a numerical decimal value. For ex
ample, if the user enters 1/1/85. the computer returns
1985.0000. Since mid-year is around July I, if the user
enters 7/1/83, the computer returns 1983.5000. John
points out that these decimal values would be easier for
perfonning calculations involving time periods than the
string versions are. He also reminds you to adjust for
leap years!

IE: Iach month, we'll present several challenges
designed to stimulate your ynapses and toggle
the bits in your cerebral random access mem
ory. We invite you to send your solutions to:

Commodores, clo Ahoy!
P.O. Box 723

Bethel, CT 06801

We will print and discuss the cleverest, simplest, shorr
est, most interesting andlor most unusual solutions. Be
sure to identify the Name and Number of the problems
you are solving. Also show sample runs if possible,
where appropriate. Programs on diskene are welcome,
but they must be accompanied by listings. Also tell what
makes your solutions unique or interesting, if they are.
You must enclose a stamped, self-addressed envelope
if you want any of your materials returned.

Your original programming problems, suggestions,
and ideas are equally welcome! The best ones will be
come Commodores.
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PROGRAMMING CHALLENGES 
By Dale Rupert II ~: I ach month , we'll present several challenges assignment statement whereas the MID$ function appears 

designed to stimulate your synapses and toggle on the right. 
the bits in your cerebral random access mem- Your challenge is to write a subroutine to simulate 
ory . We invite you to send your solutions to: the MID$ statement . The syntax is this: MID$(X$,S,N) 

COllllllodares, clo Ahoy! 
P.O . Box 723 

Bethel, CT 0680 I 

We will print and discuss the cleverest, simplest, short
est , most interesting and lor most unusual solutions. Be 
sure to identi fy the Name and Number of the problems 
you are solving. Also show sample runs if possible, 
where appropriate. Programs on diskette arc welcome, 
but they must be accompanied by listings. Also tell what 
makes your solutions unique or interesting, if they are. 
You must enclose a stamped , self-addressed envelope 
if you want any of your materials returned. 

Your orig inal programming problems, suggestions, 
and ideas are equally welcome! The best ones will be
come Commodares. 

Problem #17-1: Decimalizing Dates 
This problem was suggested by John Immarino (Hack

ensack. NJ) . Write a short program to convert the string 
form of a date into a numerical decimal value . For ex
ample, if the user enters 111185, the computer returns 
1985.0000. Since mid-year is around July I, if the user 
enters 711 /83 , the computer returns 1983.5000. John 
points out that these decimal values would be easier for 
performing calculations involving time periods than the 
string versions are. He also reminds you to adjust for 
leap years! 

Problem #17-2: Printer Sentinel 
Here's a problem sent by R. W. Kober (Buffalo , TX). 

Write a subroutine to determine whether or not the print
er is turned on. If the printer is on, the subroutine re
turns immediately. If the printer is off, the subroutine 
displays a message such as "The Printer Is Not On ." The 
subroutine waits until the printer is turned on, at which 
time it returns to the main program. This should be a 
tidy. unimposing subroutine . 

Problem #17-3: MID$ Statement 
Some versions of BASIC contain a MID$ statement. 

Commodore BASIC allows only the MID$ function. The 
difference is that the MID$ statement (pronounced "mid
string") appears on the left side of the "= " sign in an 

= Y$. The result is that some or all of X$ is replaced 
by some or all of Y$. Specifically, the first N charac
ters of Y$ are substituted for characters in X$ starting 
at position S of X$. The length of X$ must not change. 
The value of Y$ is unchanged . Some examples should 
help . 

Initially X$ = "RUN" and Y$="GO". S and N are as
signed the following values before your subroutine is 
called . The value of X$ upon returning from your sub
routine is shown. 

S = I 
S = 2 
S=3 

N= O orN > 1 
GON 
RGO 
RUG 

N = I 
GUN 
RGN 
RUG 

N may range from 0 to 255 , and S may range from I 
to the length of X$. If N is greater than or equal to the 
length of Y$ or if N is 0, then all of Y$ will be used 
(with the stipulation that the length ofX$ will not change). 

Problem #17-4: Number Speller 
The user enters a number between one and one thou

sand, and the computer spells that value. For example , 
if the user enters 12 , the computer displays "twelve. " 
If the user enters 235, the computer returns "two hun
dred thirty fi ve. " Anyone submitting thousand-item 
DATA statements will be sent to the back of the class. 

First this month , a correction to the centering fun c
tion described in the January 1985 edition of COIllIllO
dares. The correct definition for FNCE is DEF 
FNCE(X)= INT(20 - X/2}. Type X= LEN(A$}: PRINT 
TAB(FNCE(X} }; A$ to print A$ centered on the cur
rent (40-character) line. Thanks to Milton Powell and 
Daniel Miller for pointing this out. 

As promised last month , we have solutions to Prob
lelll 1116-2: Quick Decilllal from the originators of the 
problem. Programs from Jim Speers (Niles. MI) and 
John Prager (Bay City, MI) are listed below: 

1 REM PROBLEM #16-2 : QUICK DECIMAL 
2 REM SUBMITTED BY JIM SPEERS 
3 REM 
10 INPUTN$: FORI=1T04:A=ASC(MID$(N$,I,1» 
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-48:T=T+16 A (4-I)*(A+7*(A>9»:NEXT:PRINTT $

Both of these programs are one-liners if you use ab
breviations and omit spaces. Variation on these theme
involved using M1D$ and LEFT$, and some program
called a star-printing subroutine. To give credit where
it's due, here is a pseudo-randomly arranged list of read
ers with workable solutions to this and some of the other
problems:

Greg Smisek (Lon~alc. MN)
Marcu~ Cooper. Jr. (Mililani. HI)
John Immarino (Had.en«k. NJ)
Greg Sheppard (Tarorn.'l. WAl
Mi hacl Hooper (f)ler. TX)
Harold Hughes (Robszo't\n. TX)
Ronald Sipc (CineinnJtl. OH)
John Buc)' (Belpre. OH)
Douglas Grbtinu (Florence, AL)
Barry Fri('dman (No. Mimni. Fl.)
Sieve LiggclI (College PM\.:. GAl
Kun Hucbner (Anchorage. AK)
John Prager (Bay City. Mil
Jall~ E. Borden (Carlisle. PAl
Todd Gro'Wocy (lh'ingstoo. MT)
Thorn.'lOll Fung (San Diego. eM
Jon Phillips (Sierra Vbla. AZ)
Char~ Foreman (Da)tOl1. TX)
Adolpho Rodriguez (Newari.. NT)
Robcn Rke (Oak Pari... \11)
Doug Chapm::m (Bellcville. KS)
David Hanch\>crker (DlI\'ison. MI)
Jeff Lamben (HoncMJale. IJA)

Your letters indicate you enjoy solving the COIIIIIIO

dares. Occa ionally rcaders ask for more challenging
problems. Our goal is to presem problems which can
be solved with hon to moderate-length program for
people with a wide range of imerests and abililie . As
always, if you have a problem that you have solved or
would like solved, submit it so that we might dare the
rest of the world to try it. Commodares will be as chal
lenging as you make them.

Problem #13-2: Atl/o Run brought some hints, tips,
and solutions from R. W. Kober (Buffalo, TX), James
E. Borden (Carlisle, PAl. Antoine Alary (Montreal,
QUE). Todd Growney (Livingston, MT). Jim Zdunic
(East Leroy, M1), Richard M. Benke (Perryville. MO).
and William H. Fossett of Hacker' Hardware (p.O. Box
7933. San Diego, CA 92107).

Jim Zdunic's program listed below i u ed for auto
loading the next program from tape. After lYping and
aving his program, you activate it by typing RUN.

NEW, and then SYS 7669. From then on, the next tape
program will be automatically loaded and run whenever
you type SYS 7669.

Jimmy Toten (Hawlhome. CM
R.W. Kober (Buffalo. TX)
Milton Po\\,cll (PorhmcxJlh. NH)
Daniel ~lIl1cr ( Ie\\. York. NY)
Kenneth Karo\\ (Chicago. IL)
Eric Bibcrhorer (Dundas. ONT)
Dave Pattcn.on (San Jose. CA)
Heike Hamacher ITulsa. OK)
Dan Berger (Mllf'!'hficld. WI)
Fred Randall (UXbridge. MAl
Slephen Vanderhoof (Alban)'. NY)
Mark Harris (Blue Springs. MO)
Jim ROOI (Whimore Uikc. MI)
Richard Bcr1~c (Perryville. MO)
David Wright <Nc't\ Britam. en
Arnie Friedman (Greal Neck. NY)
Garrell Keame) (Clay. NY)
Alan Chri~man (Romeo. MI)
Bill hnri(Ck (Bancrofl. 0 IT)
Bri~n Wilco.,< (Coldwatcr. OH)
Shawn K. milh (Bronx. NY)
Tim Sloni't (Cranbury. NY)
Mike Bou~k:l (Williamsburg. KS)

1 REM PROBLEH #13-2:AUTO RUN (FOR TAPE)
2 REM SUBMITTED BY JIM ZDUNIC
3 REM
10 FOR A=7669 TO 7679:READ B:POKEA,B:NEX
T:END
20 DATA 169,1,141,198,0,169,131,141,119,
2,64

PROC star'string(instr$)
DIM starS OF 40, stringS OF 40
string$:="* H+instr$+H *H
star$:='"'
FOR i:=1 TO LEN(string$) DO star$:+H*"
PRINT starS
PRINT stringS
PRINT starS
ENDPROC star'string

The first line prompts the user for an input. The sec
ond line executes the "star string" procedure which is
defined in the following lines. The FOR-DO statement
does not extend past the end of its line. The program
logic should be easily understandable with a little study
even for those who are not familiar with the language.
Interesting solution. Michael.

Examples lYpical of most other submissions are Ii ted
below:

// Procedure

Jim's solution has the advantage of being a one-liner,
but four hex digits mu t always be entered. John's pro
gram allow hexadecimal values of any length to be en
tered, at the expense of an additional program line.

By far the most popular Commodore in January was
Problem #13-1: Starred Siring. The twO most general
categories of solution are a) screen and printer compat
ible and b) only screen compatible. Progranls which used
cursor movements are of course not usable for direct
printer output. The award for most unusual solution goes
to Michael Hommer (Waukee. IA) for his program writ
ten in COMAL. Here's what it looks like:

INPUT AT 2,4,35: "type in the string : "
; instr$
star'string(instr$)

1 REM PROBLEM #16-2 : QUICK DECIMAL
2 REM SUBMITTED BY JOHN PRAGER
3 REt-!
10 INPUT H$:N=0:1=LEN(H$):FOR J=1 TO L:A
$=MID$(H$,J,1)
2() K=VAL(A$)-(A$>"9")*(ASC(A$ )-55): N=N+K
*16 A (L-J):NEXT:PRINT N

1 REM PROBLEM #13-1 : STARRED STRING (SC
REEN ONLY)
If) INPUT A$:PRINTH[DOIVN]* "A$H *":FOR X=
1 TO LEN(A$)+4:PRINTH[UP][UP]*[DOWN][DOW
N][LEFT ]*H; : NEXT

1 REM PROBLEM #13-1 : STARRED STRING (PR
INTER/SCREEN)
If) INPUT A$:FOR X=1 TO LEN(A$)+4:X$=X$+"
*H:NEXT:PRINT X$:PRINTH* "A$H *H:PRINT X
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-48:T=T+16
A
(4-I)*(A+7*(A>9)) :NEXT:PRINTT 

1 REM PROBLEM #16-2 : QUICK DECIMAL 
2 REM SUBMITTED BY JOHN PRAGER 
3 REM 
10 INPUT H$:N=0:L=LEN(H$):FOR J=l TO L :A 
$=MID$(H$,J,1) 
20 K=VAL(AS)-(A$>"9")*(ASC(AS)-55):N=N+K 
*16

A
(L-J):NEXT:PRINT N 

Jim's solution has the advantage of being a one-liner. 
but four hex digits must always be entered. John's pro
gram allows hexadeci mal values of any length to be en
tered, at the expense of an add itional program line. 

By far the most popular Commodore in January was 
Problem #13-/: Starred S/rillg. The two most general 
categories of solutions are a) screen and printer compat
ible and b) only screen compatible. Progranls which used 
cursor movements are of course not usable for direct 
printer output. The award for most unusual solution goes 
to Michael Hommer (Waukee, IA) for his program writ
ten in COMAL. Here's what it looks like: 

INPUT AT 2,4,35: "type in the string : " 
; instr$ 
star'string(instr$) 

// Procedure 

PROC star'string(instr$) 
DIM starS OF 40, stringS OF 40 
stringS:="* "+instr$+" *" 
star$:="" 
FOR i:=l TO LEN(string$) 00 star$:+"*" 
PRINT starS 
PRINT stringS 
PRINT starS 
ENDPROC star'string 

The lirst line prompts the user for an input. The sec
ond line executes the "star string- procedure which is 
deli ned in the following lines. The FOR-DO statement 
does not extend past the end of its line. The program 
logic should be easily understandable with a little study 
even for those who are not familiar with the language. 
Interesting solution, Michael. 

Examples typical of most other submissions are listed 
below: 

1 REM PROBLEM #13-1 : STARRED STRING (SC 
REEN ONLY) 
F) INPUT A$:PRINT"[OOIYN]* "A$" *":FOR X= 
1 TO LEN(A$)+4:PRINT"[UP][UP]*[DOWN][OOW 
N][LEFT]*"; :NEXT 

1 REM PROBLEM #13-1 : STARRED STRING (PR 
INTER/SCREEN) 
F) INPUT A$:FOR X=1 TO LEN(A$)+4 :XS=X$+" 
*":NEXT:PRINT X$:PRINT"* "A$" *":PRINT X 
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Both of these programs are one-liners if you use ab
breviations and omit spaces. Variations on these themes 
involved using MID$ and LEFT$, and some programs 
called a star-printing subroutine. To give credit where 
it's due, here is a pseudo-randomly arranged list of read
ers with workable solutions to this and some of the other 
problems: 

Jimmy Tocco (Hawthorne. CAl 
R.W , Kober (Buffalo. TX) 
Millon Powell ( Pon~llIouth . NH) 
Dunicl Miller (New York . NY) 
Kenneth Kuro\\ (Chicago. IL) 
Eric Bibcrhofcr (Dundas. ONT) 
Dave J>-.itlcrwn (San Jose . CM 
Hcike Hamacher (Tulsa. OK) 
Dan Berger (Marshfield. WI) 
Fred Randall (Uxbridge. MA ) 
Slephen Vanderhoof (AIb.1ny. NY) 
Mark H arri~ (Bluc Spring!', MOl 
Jim Root (Whimorc Lake. MI) 
Richard Benke (Perryville. MO) 
David Wright (New Britain . C'n 
Arnlc Fricdmun (Great Ned:.. NY) 
Garren Kcarney (CI.,). NY) 
Allin Chri\tm:m (Romeo. MI) 
Bill hnri'iCk (Bancron. ONT) 
Brian Wilco.'( (Coldwater. OH) 
Shawn K. Smith (Bron'( . NY) 
Tim Stoni ... (Cranbul) . NY) 
Mike Bou~ku (Williamsburg. KS) 

Greg Smi"Ck (Lonsdalc. MN) 
Marcu .. Cooper. Jr. (Mililani . HI) 
John Imm:'lrillo (Hacken!>l:I('k, NJ) 
Greg Shepp,ard (Tacoma. W A) 
Michael Hooper (Tyler, TX) 
Ha rold Hughes (Robslo" n. TX ) 
Ronald Sipe (Cincinnati . OH) 
John Suey (Belpre , OH) 
Dougla.'i Gri .. tinn (Florence, ALl 
Barry Fricdman (No. Miami, FL) 
StC\'C Liggctt (College Park. GAl 
Kun Hucbner (Anchorage. AK) 
John Pruger (Ba) City. Mi l 
Jan~ E. Borden (Carl hie, PAl 
Todd Gro"nc) (Li\ingston. MTl 
Thom..on Fung (San Diego. CAl 
Jail Phillips (Sicrm Vi .. la , AZ) 
Charlc~ Forclll~m (Dayton. TX) 
Adolpho Rodrigucl. (Ncwarl... NJ) 
Ruben Rice (Oak Park . MI ) 
Doug Chapman (Belleville. KS) 
0 3\ id H.md"crkcr (D'l\'ison. MI) 
Jeff Lambe" (Honcsdulc. PAl 

Your leners indicate you enjoy solving the Commo
dores. Occasionally readers ask for more challenging 
problems. Our goal is to present problems which can 
be solved with shon to moderate-length programs for 
people with a wide mnge of interests and abilities. As 
always, if you have a problem that you have solved or 
would like solved. submit it so that we might dare the 
rest of the world 10 try it. Commodores will be as chal
lenging as you make them. 

Problem #13-2: AII/O Run brought some hints. tips , 
and solutions from R.W. Kober (Buffalo , TX). James 
E. Borden (Carlisle, PAl. Antoine Alary (Montreal , 
QUE) , Todd Growney (Living IOn , MT). Jim Zdunic 
(East Leroy, MI). Richard M. Benke (Perryville. MO), 
and William H. Fossen or Hacker's Hardware (p.O. Box 
7933. San Diego, CA 92 107). 

Jim Zdunic's program listed below is used for aulO
loading the next program from tape. After typing and 
saving his program. you activate it by typing RUN. 
NEW, and then SYS 7669. From then on, the next tape 
program will be automatically loaded and run whenever 
you type SYS 7669. 

1 REM PROBLEM #13-2:AUTO RUN (FOR TAPE) 
2 REM SUBMITTED BY JIM ZDUNIC 
3 REM 
10 FOR A=7669 TO 7679:READ B:POKEA,B:NEX 
T:END 
20 DATA 169,1,141,198,0,169,131,141,119, 
2,64 



NEW NUMBER (AS OF APRIL 15):
718-383-8909

Sel your modem for 300 baud. full duplex, no parity. 1 stop bil. 7 word length. and dIal away!

System Configuration of Ahoy! Bulletin Board System:

Sakata SC.100 ~or Monitor
Sakata U SA Cofpotatioo
651 Bonnie Lane
Elk Grove VIllage, IL 60007
Phone: 312·593-3211

Computer Stands 15933 .. '0640
Royal sealing Cotporatiorl
PO Boll 753
Cameron, TX 76520
PhOne' 817-697-6421

• Program disk and
subscription informalJon

• Classified
advertising

E~ra Computer P~
Charie!water Products, Inc
93 Border SU8e1
West Newlon, MA 02165
Phone: 617·964-8370

Vortell I BSS Software
Event HOtlZOfl CorporatIOn
Boll 1327, New YOfk, NY 10028
Phone: 212·5J5-(l697 (vo.c:e)

212·988--4539 (dala)

• Corrections to programs
and articles

• Detailed descriplions
of back Issues

Unl.KooI C.100
Unl·KooI
909 Williamson loop
Grants Pass, OR 97526
Phone; ~76-1660

Impact Printer
FIdelity ElectrOflIC$, Ltd
8800 N W 36th Street
Mlaml, Fl33178
Phone' 305-.590'-1000

Call us the modern way-

on Ahoy!'s Bulletin Board System!

• Editorial calendar for
upcoming Issues

• Excerpts from future edi
tions of Scuttlebutt

If your computer is eqUipped with a modem, you can call Ahoyfs Bulletin Board System any hour
of the day, any day of the week to exchange electronic mail with olher Commodore users or download
files like the following:

Superstandl
A WOfId of Pfastk:, lid,
2S35 United Lane
Elk Grove Village, II 60007
Phone: 312-860-2525

MSD SD-2 Dual Disk OriYe
MSD Systems, Inc.
10031 Monroe Street-Sle. 206
Dallas, TX 75229
Phone: 214-3574434

CSS Monllor Stand
CompulDr Support servICes
P.O Boll 927
Sarota Barbara. CA 93102
Phone: 619-968-30_0

Reader Sel'\'lce No. 227

C-64 and 1650 Aulomode",
Commodote BUSIness MachInes
1200 Wilson Drive
WItSI Chester, PA 19380
PhOne: 215-431·9100

Everyone has Back·up software that reproduces errors. but wiU it back up non· standard
sectors. reproduce density frequency alleration.'l niter the number of sectors. copy single
sync bilS. and reformat 8 single track? We don't think so. Send your antique back and
recieve $25. credilloward the M New Revised Clone Machine" at $49.95. We've added an
MSD dual drive Clone Machine also available for only $39.95. Upgrade your products to
the Im.est state of the an today.

Other software products available from Micro·. Include: Mr. Tester diagnostic software.
Fantastic Filer data base and report generator, creen Dumper 64. Fonl Factory/ ign

writer for custom type and Jot-A· Word educational sortware. watch for our S49MIDJ
interface thaI will connect your Commodore 64 to musical instruments.
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Everyone has Back·up sortwHre that reproduces errors. but will it back up non-standard 
sectors. reproduce density frequency alterations niter the number of sectors. copy single 
sync b ilS. and reformat 8 single track? We don', think so. Send your ant ique back and 
recieve 825 . credit toward the" Ne\\1 Revised Clone Machine" 8t S49.95 . We've added an 
MSD dual drive Clone Machine also available for only 839 .95 . Upgrade your products to 
the 1atesl stale of the an today. 

Other software products available from Mlcro· W Include: Mr. Tester diagnostic software. 
Fantastic Filer dats base and repon generator. Screen Dumper 64. Font Factory/ Sign 
writer for custom type and Jot · A· Word educational software, walch for our S49MI.DI 
interface that will connect you r Commodore 64 to musical instruments. 

C·6' and 1650 Aulomodem 
Commodore Business Mach.nes 
1200 Wilson Onve 
West CheSler. PA 19380 
Phone- 215-431 ·9100 

CSS Monitor Sllnd 
Compuler Suppor1 Services 
P.O. Boll 927 
Santa Barbara, CA 93 102 
Phone: 619-968-3040 

Reader Service No. 227 

Call us the modern way-

on Ahoy/'s Bulletin Board System! 
If your computer IS equipped with a modem . you can call Ahoyrs Bulletin Board System any hour 
of the day. any day of the week to exchange electronic mail with other Commodore users or download 
files like the following : 

• Editorial calendar for 
upcoming Issues 

• Corrections to programs 
and articles 

• Program disk and 
subscription information 

• Excerpts from future edi
tions of Scuttlebutt 

• Detailed descriptions 
of back issues 

• Classified 
advertising 

Set your modem for 300 baud, full duplex, no parity. 1 SlOP bit . 7 word length. and dial away! 

System Configuration of Ahoy! Bulletin Board Syste m : 

MSO SD·2 Dual Disk Drive 
MSD Systems. Inc, 
10031 Monroe Straet-SItt. 206 
Daltas. TX 75229 
Phone: 214-357-4434 

Superstaod I 
A World of PlastIC, Lid. 
2S35 Unlled Lane 
Elk Grove Village, IL 60007 
Phona: 312-860-2525 

Impact Printer 
Fidelity Electronic$, ltd 
8800 N.W 36th Street 
MiamI, FL 33178 
Phone' 3C)5..594- 1000 

Unl·Kool C-l00 
Uni·KooI 
909 Williamson Loop 
Grants Pass, OR 97526 
Phone: 503-476-1660 

Yortell I BBS Software 
Event Horizon COI'poratlOn 
Boll 1327. New York, NY 10028 
Phone: 212·535-0697 (voice) 

212·98&-4539 (data) 

Electra Compot.r P~ 
Charteswater Products. Inc 
93 Border Sltael 
West NeWlon. MA 02165 
Phone: 617·964-8370 

Sakal a SC· l00 ColOf Monitor 
Sakata U SA Corporation 
651 Bonnie lane 
Elk Grove y.llage, IL 60007 
Phone: 312·593-3211 

Computer Stands ' 5933 & ' 06.0 
Royal Seating COI'poralion 
P.O Boll 753 
Cameron. TX 76520 
Phone' 817-697-6421 

NEW NUMBER (AS OF APRIL 15): 
718-383-8909 



If you use the Wedge with your disk system, you may
autorun a BASIC program by typing "fUP ARROW] fill?
name" where fUP ARROW] is the key next to the Re
store key. James Borden and Antoine Alary pointed out
that you may type the following to autorun a BASIC pro
gram without the Wedge:

LOAD "[FILENAME]",8 : [SHIFf-RUN/STOP]

The program below from Hacker's Hardware is the
most ver atile and easiest to use for creating a BASIC
autoloader file. The user specifies the loader's name (for
example, LDR) and the name of the BASIC program
to be loaded (for example, TEST). Then the program
creates the file LDR and puts it on the same disk as
TEST. To autorun TEST, enter LOAD "LDR",8, I or
using the Wedge. simply enter %LDR.

5 REM -- CREATE AUTO-RUN LOADER -
10 REM COURTESY OF HACKER'S HARDWARE
2f) INPUT"LOADER NAME"; LN$
3f) INPUT"NAME OF PROGRAM TO LOAD"; B$
40 IF LEN(B$»16 THEN END
50 IF LEN(B$);16 THEN 70
60 ~$;B$+CHR$(160):GOTO 50
7f) OPEN 1,8,2,LN$+",P,W"
80 READ X%:IF X%;256 THEN If})
90 PRINT#I, CHR$(X%);:GOTO 80
It}) PRINT#!, B$; :IF B$;'"'THEN CLOSE1: END
llf) B$;"": GOTO 80
120 DATA 187,2,169,15,166,186
130 DATA 160,0,32,186,255,32
140 DATA 192,255,169,16,162,240
150 DATA 160,2,32,189,255,169
160 DATA 0,32,144,255,32,213
170 DATA 255,134,45,132,46,169
180 DATA 15,32,195,255,32,83
190 DATA 228,32,89,166,32,51
2f}) DATA 165,32,142,166,76,174
210 DATA 167,256,139,227,187,2,256

Mr. Fossett invite readers to contact him at the ad
dress above if you are interested in an explanation as
to how the program works. Several readers did some
serious work on this problem.

There were ba ically two groups of solutions to hob
lemll13-3: Micro Calc, those that POKE 631 and those
that don't. (The 631 refers to the first location of the key
board buffer, for those of you who haven't memorized
the memory map ofthc C-64.) First of all, SOme of you
may have wondered, as did Michael Hooper (Tyler. TX).
why would anyone want a program like this when the
computer already performs calculations very simply in
the immediate mode? Tbe answer is that this was in
tended to be a parsing problem. a task frequently en
countered in writing compilers and computer languag
es. Although it look some serious work and some cle
ver programming to create some of the keyboard "buf-
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fer- tuffer" solutions, those programs don't provide much
in ight into the parsing problem. Certainly no one would
type or load a program 10 accomplish a task they could
do without a program.

The shortest example of a solution using the keyboard
buffer was from Michael Hommer (Waukee. IA). The
essencc of this type of program is to POKE keystroke
ASCII values into the keyboard buffer which begin at
location 631. The number of keystrokes waiting in the
buffer is POKEd into location 198, Once the BASIC pro
gram is run and returns to immediate mode, the com
puter reads the keystroke data from the buffer. JUSt as
it would if you had pressed those keys.

1 REM PROBLEM #13-3:MICRO CALC
2 REM SUBMITTED BY MICHAEL HOMMER
3 REM
5 INPUTA$:A$;"?"+A$:PRINT";":PRINTA$:M;6
31:~145:POKEM,C:POKEM+l,C:POKEM+2,C:POK

EM+3,13:POKEI98,4

The 145's correspond to [CURSOR UP] keystrokes
and 13 is the ASCII value of the [RETURN] key. Other
readers' solutions of thi type included fancy color chang
es to hide intermediate output on the screen. If you
haven't tried programming like this, you're in for some
fun and interesting po. sibilities. Combine these keyboard
buffer ideas with the autorun programs above, and your
computer could get along without you for days at a time.

Parsing is the process of breaking the input sequence
into its components and identifying or arranging them
so that the desired operations can be performed. Shawn
K. Smith (Bronx, NY) and Greg Smisek (Lonsdale, M
sent imilar olutions as listed below. Theirs were the
most compact programs. Other readers took omewhal
the same approach.

1 REM PROBLEM #13-3:MICRO CALC
2 REM SUGGESTED BY GREG SMISEK
3 REM AND ALSO BY SHAWN K. SMITH
4 REM
It) INPUT"EXPRESSION"; C$: FORX;1TOLEN (C$) :
X$;MID$(C$,X,I)
2f) IF X$;"+" OR X$;"-" THEN ~C+VAL(N$):

N$;'"'
)() N$=N$+X$ :NEXT: PRINT"THE ANSWER IS ";C
+VAL(N$):PRINT:RUN

James Dunavant (Gainesville. FL) converted the key
strokes into their BASIC tokens and POKEd them di
rectly into his BASIC program following a PRINT slate
ment. Perhaps the most expandable approach is this one
from John Prager (Bay City, MI).

1 REM PROBLEM #13-3:MICRO CALC
2 REM SUBMITTED BY JOHN R. PRAGER
3 REM
3f) PN=1

M)
5f)
L(A
6f)
:GO
7f)
8f)
GO'!
9f)
][)Ij

llG
":P
12G
U

J(
If Y
thi
gr31
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p
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If you use the Wedge with your disk system. you may 
autorun a BASIC program by ryping "I1JP ARROW! file
name" where fUP ARROWI is the key next 10 the Re
SlOre key. James Borden and Antoine Alary pointed out 
that you may rype the fOllowing to autonm a BASIC pro
gram without the Wedge: 

LOAD "[FILENAME)",8 : [SHIFf-RUN/STOP ) 

The program below from Hacker's Hardware is the 
most versati le and easiest to use for creating a BASIC 
autoloader file. The user specifies the loader's name (for 
example. LDR) and the name of the BASIC program 
to be loaded (for example, TEST). Then the program 
creates the fil e LDR and puts it on the same disk as 
TEST. To autorun TEST, enter LOAD "LDR".8. 1 or 
using the Wedge, simply enter %LDR . 

5 REM -- CREATE AUTO-RUN LOADER --
10 REM COURTESY OF HACKER'S HARDWARE 
2() INPUT"LOADER NAME"; LN$ 
Jr) INPUT"NAME OF PROGRAM TO LOAD"; B$ 
40 IF LEN(B$»16 THEN END 
50 IF LEN(B$)~16 THEN 70 
60 ~$~B$+CHR$(160):GOTO 50 
7() OPEN l,8,2,LN$+",P,W" 
80 READ X%:IF X%~256 THEN l(ft) 

90 PRINT#l, CHR$(X%);:GOTO 80 
IfJfJ PRINT#l, B$; : IF B$~""THEN CLOSE1: END 
ll() B$~'''': GOTO 8() 
120 DATA 187,2,169,15,166,186 
130 DATA 160,0,32,186,255,32 
140 DATA 192,255,169,16,162,240 
150 DATA 160,2,32,189,255,169 
160 DATA 0,32,144,255,32,213 
170 DATA 255,134,45,132,46,169 
180 DATA 15,32,195,255,32,83 
190 DATA 228,32,89,166,32,51 
200 DATA 165,32,142,166,76,174 
210 DATA 167,256,139,227,187,2,256 

Mr. Fossett invites readers to contact him at the ad
dress above if you are interested in an explanation as 
to how the program works. Several readers did some 
serious work on this problem. 

There were basically two g roups of solutions to Prob
lem # 13-3: Micro Calc. those that POKE 63 1 and those 
that don't. (The 631 refers to the first location of the key
board buffer. for those of you who haven't memorized 
the memory map of the C-64.) First of all, some of you 
may have wondered , as did Michael Hooper (Tyler. TX). 
why would anyone want a program like this when the 
computer already performs calculations very simply in 
the immediate mode? The answer is that this was in
tended to be a parsing problem. a task frequently en
countered in writing compi lers and computer languag
es. Although it took some erious work and some cle
ver programming to create some of the keyboard "buf-
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fer-sruffer" solutions, those programs don't provide much 
insight into the parsi ng problem. Certainly no one would 
type or load a program to accomplish a task they could 
do without a program. 

The shortest example of a solution using the keyboard 
buffer was from Michael Hommer (Waukee, IA). The 
essence of this type of program i to POK E keystroke 
ASClI values into the keyboard buffer which begins at 
location 631. The number of keystrokes waiting in the 
buffer is POKEd into location 198. Once the BASIC pro
gram is run and returns to immediate mode, the com
puter reads the keystroke data from the buffer. just as 
it would if you had pressed those keys. 

1 REM PROBLEM #13-3 :MICRO CALC 
2 REM SUBMITTED BY MICHAEL HOMMER 
3 REM 
5 INPUTA$:A$~"?"+A$:PRINT"~":PRINTA$:M~6 
31:C~145:POKEM,C:POKEM+1,C:POKEM+2 , C:POK 

EM+3,13:POKE198,4 

The 145's correspond to [CURSOR UP] keystrokes 
and 13 is the ASCII val ue of the [RETURN] key. Other 
readers' solutions of this type included fancy color chang
es 10 hide intermediate output on the screen. If you 
haven't tried programming like this. you're in for some 
fun and interesting possibilities. Combine these keyboard 
buffer ideas with the autorun programs above. and your 
computer could get along without you for days at a time . 

Parsing is the process of breaking the input sequence 
into its components and identifying or arranging them 
so that the desired operations can be performed. Shawn 
K. Smith (Bronx. NY) and Greg Smisek (Lonsdale, MN) 
sent similar solutions as listed below. Theirs were the 
most compact programs. Other readers took somewhat 
the same approach. 

1 REM PROBLEM #13-3:MICRO CALC 
2 REM SUGGESTED BY GREG SMISEK 
3 REM AND ALSO BY SHAlm K. SMITH 
4 REM 
If) INPUT"EXPRESSION" ;C$: FORX~lTOLEN(C$): 
X$~MID$(C$,X,l) 

2() IF X$~"+" OR X$~"-" THEN ~C+VAL(N$): 
N$~"" 

Jr) N$~N$+X$: NEXT: PRINT"THE ANSWER IS ";C 
+VAL(N$):PRINT:RUN 

James Dunavant (Gainesvi lle, FL) converted the key
strokes into their BASIC tokens and POKEd them di
rectly into his BASIC program following a PRJ NT state
ment. Perhaps the most expandable approach is this one 
from John Prager (Bay City. MI) . 

1 REM PROBLEM #13-3 :MICRO CALC 
2 REM SUBMITTED BY JOHN R. PRAGER 
3 REM 
3() PN~l 

4f) 
5() 

L(A 
6() 

:GO 
7() 

8() 
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4f) GET A$: IF A$='''' THEN 4f)
Sf) IF A$>="f)" AND A$<="9" THEN N=N*F)+VA
L(A$):CR=l:PRINT A$;:GOTO 40
6f) IF A$="-" AND CR THEN GOSUB 12f):PN=-1
:GOTO 4f)
70 IF A$="-" THEN PRINT A$; :PN=-PN
8f) IF A$="+" AND CR THEN GOSUB 12f):PN=1:
GOTO 4f)
9f) IF A$="+" THEN PRINT A$; :GOTO 4f)
100 IF A$<>CHR$(13) THEN 40
IF) GOSUB 12f):PRINT"THE ANS\ffiR IS ";S; ".
":PRINT:RUN
120 PRINT A$;:S=S+N*PN:PN=1:N=0:CR=0:RET
URN

John's solution properly handles an input such as «-2"_
If you want to test the flexibility of your approach to
this problem, see how easily you could modify your pro
gram to properly handle multiplication as well as addi
tion and subtraction.

Problem /I J3-4: Dara liSleI' was also a good parsing

MOVING C/-:? / _ ///
THROUGH L70to-?/ UF(&J?f1f/
COlllilllled from page 22
string you want PRINTed, convens the ASCII charac
ters to screen display codes, goes to screen memory,
finds thc current cursor position, and stores each char
acter code in the correct address. It does it all automa
tically. far faster than you could do it by POKEing the
screen codes into memory yoursel f.

But. as you know, pan of that string can include "col
or" characters. For instance, CHR$(5) is the code for
the color white, If you PRlNT CHR$(5), every character
PRINTed after that will appear white.

Yet there is no screen display code for "white," just
as there is no screen display code for any of the other
command characters, like carriage rerunls, cursor move
ments, or inverse on-off. These command characters are
like a mini-language, telling the PRINT command what
you want done with subsequent trings.

When you use a color command character, PRJ NT
takes it as an instruction to PRlNT all subsequent char
acters in that color.

BlIt where is color controlled? It can't be controlled
in screen memory, since there are 256 possible charac
terS (include inverse characters) thai can be coded. All
eight bits of each address of screen memory are used
just to determine which character will be displayed
there is no bit left over for color.

Instead, color has its own mtlp, which corresponds
exactly with screen memory. In the 64, color memory
stans at location 55296 and includes all 1000 bytes
through 10 ation 56295. In the VIC with less than 8K,
color memory stans aI 38400 and extends through 38905.
(Expanded VICs find color memory at 37888 through
38393.)

problem. The solution from Fred Randall (Uxbridge,
MA) is listed below. His program is typical of several
other readers' approaches to this one.

10 REM PROBLEM #13-4: DATA LISTER
20 REM SOLUTION BY FRED RANDALL
25 REM
30 N=20:DIM D$(N)
40 FOR J=l TO 20:D$(J)=CHR$(64+J):NEXT
Sf) INPUT"+VIEW \</HICH DATA"; V$
60 L=LEN(V$):X=VAL(V$):X$=STR$(X):Y=LEN(
X$)+l:Y$=MID$(V$,Y,L):Z=VAL(Y$)
70 IF L=LEN(X$)-l THEN PRINT D$(X):END
W) IF Z=f) THEN Z=N
90 IF X<0 THEN Z=ABS(X):X=0
1ft) FOR I=X TO Z:PRINT D$(I):NEXT

We have room for one final micro-challenge. When
are spaces mandatory for proper syntax in a BASIC pro
gram? Never, you say? Think about it. See you next
month with a new round. 0

When you PRINT a red Q in the upper left-hand cor
ner of the screen, with the command PRlNT CHR$(31)
"Q", BASIC goes to the first address in screen memory
and stores the code for Q. Then it goes to the first ad
dress in color memory and stores the code for red.

This is why the 64 can have a different foreground
color for every position on the screen. Any position can
be displayed in any of the 16 available colors, because
each screen position has a character code in screen mem
ory and a color code in color memory.

To see how this works, try this simple program. Line
10 fills the screen with random characters: line 20 fills
color memory with random colors. Here is the 64 ver
sion:

10 SM=1024:FOR I=SM TO SM+999:POKE I,INT
(256*RND(9»:NEXT I
20 CM=55296:FOR I=CM TO CM+999:POKE I,IN
T(16*RND(9»:NEXT
3f) GOTO 2f)

And here is the unexpandcd VIC version (lor expanded
VICs, change the value of SM to 4096 and CM to 37888):

10 SM=7680:FOR I=SM TO SM+505:POKE I,INT
(256*RND(9»:NEXT I
20 CM=38400:FOR I=CM TO CM+505:POKE I,IN
T(16*RND(9»:NEXT
3f) GOTO 2f)

Notice that because we POKEd the characters into
screen mcmory, we could use the lower right-hand cor
ner of the screen. The PRINT command automatically
scrolls the screen display when a character is PRINTed
in that position. but POKE, slow as it is, has the vinue

AHOYI 79

ch 
lid 
lid 

rd 
he 
ke 
at 
le 
0-

n
IS 

:r 
.-, 
u 
e 
J 

e 

4rJ GET A$: IF A$="" THEN MJ 
YJ IF A$>="rJ" AND A$<="9" THEN N=N*FJ+VA 
L(A$):CR=l:PRINT A$;:GOTO 40 
6rJ IF A$="-" AND CR THEN GOSUB 12rJ:PN=-1 
:GOTO MJ 
70 IF A$="-" THEN PRINT A$;:PN=-PN 
srJ IF A$="+" AND CR THEN GOSUB 12rJ:PN=1: 
GOTO 4rJ 
9rJ IF A$="+" THEN PRINT A$;: GOTO 4rJ 
100 IF A$<>CHR$(13) THEN 40 
llrJ GOSUB 12rJ:PRINT"THE ANSI,ER IS ";S;". 
":PRINT:RUN 
120 PRINT A$;:S=S+N*PN:PN=1:N=0:CR=0:RET 
URN 

John's solution properly handles an input such as "-2". 
If you want to test the flexibility of your approach to 
this problem. sec how easily you could modify your pro
gram to properly handle multiplication as well as addi
tion and subtraction. 

Problelll /113-4: Data lisleI' was also a good parsing 

MOVING V-::? / _ .// 
THROUGH l )tV01'/ C/Y(elJ1tJ1? 
COllfilllled frOIll page 22 
string you want PRINTed . converts the ASCII charac
ters to sc reen di splay codes . goes to screen memory. 
finds the current cursor posit ion, and stores each char
acter code in the correct address. It does it all automa
tically, far faster than you could do it by POKEing the 
sc reen codes into memory yourself. 

But, as you know, part of that string can include "col
or" characters. For instance. CHR$(5) is the code for 
the color white . If you PRJ NT CHR$(5), every character 
PRJNTed after that will appear white . 

Yet there is no sc reen di splay code for "white," just 
as there is no screen di splay code for any of the Olher 
command characters. like carriage returns, cursor move
ments, or inverse on-off. These command characters are 
li ke a mini -language, telling the PRINT command what 
you want donc with subsequent strings. 

When you use a colo r command character, PRINT 
takes it as an instruction to PR1NT all subsequent char
acters in that color. 

But where is colo r contro lled? It can't be controlled 
in sc reen memory. since there are 256 possible charac
ters (include inverse characters) that can be coded . All 
eight bits of each address of screen memory are used 
j ust to determine which character will be displayed 
there is no bit left over fo r color. 

Instead. color has its own map, which corresponds 
exactly with screen memory. In the 64 , colo r memory 
starts at location 55296 and includes a ll 1000 bytes 
through location 56295. In the VIC with less than 8K, 
color memory stallS at 38400 and extends through 38905. 
(Expanded VICs ti nd color memory at 37888 through 
38393.) 

problem . The solution from Fred Randall (Uxbridge. 
MA) is listed below. His program is typical of several 
other readers' approaches to this one. 

10 REM PROBLEM #13-4: DATA LISTER 
20 REM SOLUTION BY FRED RANDALL 
25 REM 
30 N=20:DIM D$(N ) 
40 FOR J=l TO 20:D$(J)=CHR$(64+J): NEXT 
YJ INPUT"+VIEW IYHICH DATA"; V$ 
60 L=LEN(V$):X=VAL(V$):X$=STR$(X ) :Y=LEN( 
X$)+l:Y$=MID$(V$,Y,L): Z=VAL (Y$) 
70 IF L=LEN(X$)-l THEN PRINT D$(X):END 
80 IF Z=0 THEN Z=N 
90 IF X<0 THEN Z=ABS(X):X=0 
Fh FOR I=X TO Z:PRINT D$(I) :N EXT 

We have room for one fin al micro-challenge. When 
are spaces mandatory for proper syntax in a BASIC pro
gram? Never, you say? Think about it. See you next 
month with a new round . 0 

When you PRINT a red Q in the upper left -hand cor
ner of the screen, with the command PRJ NT CHR$(3 I) 
"Q". BASIC goes to the first address in screen memory 
and stores the code for Q. Then it goes to the first ad
dress in colo r memory and stores the code for red. 

This is why the 64 can have a di fferent foreground 
color for every position on the screen. Any position can 
be displayed in any of the 16 available colo rs. because 
each screen position has a character code in screen mem
ory and a color code in color memory. 

To see how this works. try this simple program. Line 
10 fill s the screen with random characters: line 20 fill s 
color memory with random colors. Here is the 64 ver
sion: 

10 SM=1024:FOR I=SM TO SM+999:POKE I , INT 
(256*RND(9»:N EXT I 
20 CM=55296:FOR I=CM TO CM+999:POKE I,IN 
T(16*RND(9»: NEXT 
3rJ GOTO 2rJ 

And here is the unexpanded VI C version (I'o r expanded 
VICs, change the value of SM to 4096 and CM to 37888) : 

10 SM=7680 :FOR I=SM TO SM+505:POKE I,INT 
(256*RND(9» :NEXT I 
2rJ CM=38MfJ: FOR I=CM TO CM+YJ5: POKE I , IN 
T(16*R ND( 9): NEXT 
3rJ GOTO 2rJ 

mice that because we POK Ed the characters into 
screen memory, we could use the lower right-hand cor
ner of the screen. The PRI NT command automatically 
scro lls the screen display when a character is PRJ NTed 
in that position. but POK E. slow as it is, has the virtue 
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FOR MORE INFORMATION...
...on any of the products or services advertised or pic,
tured in Ahoy!, circle the corresponding reader service
number on the card located between pages 82 and 83.

After Ihat statement, the variable A would contain the
code for the color displayed in the 54th byte of color
memory. (Remember. the first byte is CM+O, so thaI
CM +53 is the 54th bute.)

A=PEEK(CM+S3)AND lS

tion are under control. The upper four bits contain gar
bagc. So to read color mcmory accurately, you must
perform the operation AND 15 with the number you find
there to get rid of the high nybble (the highest four bits),
like thi :

FAST HIGHLIGHTING THRU FAKERY
The program Mellli is slow. POKEing sixteen posi

tions in color memory rakes time. and the response feels
sluggish.

But there's an easy way to speed things up on the 64.
Wc can use PRJ T to change color memory lV;r!lollf
changing screen memsory-by fooling BASIC into think
ing screen memory is somewhere else.

You may remember from earlier jaunts through the
video memory system that there is one location that tell
the VIC chip where screen memory is. and another 10
eation that tell BASIC where screen memory i . BASIC
uses its number when it is PRINTing character codes
into screen memory; the VIC chip uses its number whcn
it is scanning to see what patterns to display on the screen.

That means that if we tell BASIC that screen mem
ory is in one place, and tell the VIC chip that iI's in an
other, BASIC can PRINT all day and the VIC chip will
never see it-it will till be looking in its own place for
screen memory.

However. while BASIC is PRINTing invisible char
acters, all its color change will be vi ible. because both
BASIC and the VIC chip will be using the same color
memory.

The example program Fasr Mellll shows how this is
done. The options are PRINTed in screen memory at
1024, just as usual. But then the BASIC screen mem
ory pointer at 648 is changed from 4 to 60. This tells
BASIC to PRINT things at page 60. or address 15360
(that i , 60*256).

The program then PRINTs one string, XC$, to set
a row back to nonnal, and another string, HC$, to high
light a row. It does a whole row (except the last char
acter) each time, so that the option could be of any length.

The strings consist of the color command character
plu 39 commas. They didn't have to be commas. They
could have been anything, including blanks. What mat
ters is that color memory is changed - we don't care what

COIlf;nued all page 114

8 = orange
9 = brown

10 = light red
II = dark grey
12 = medium grey
13 = light green
14 = light blue
15 = light grey

o = black
I = white
2 = red
3 = cyan
4 = purple
5 = green
6 = blue
7 = yellow

By the way. you can't just PEEK into color memory
to read what color is stored there. ThaI's because only
the lower four bits of each color memory address loca-

of leaving the rest of the creen alone when it puts a
character there.

Now. you can easily see how we can accomplish high
lighting cenain positions on the screen lV;r!loll/ disturbing
what is PRINTed there. We simply change the colors
of that row in color memory, and regardles of what
characters are coded to appear on that row in screen
memory, they will have the color we assigned them in
color memory.

That is how the example program Menll works. The
options are PRINTed on rows 5, 6. 7, 8, and 9, all stan
ing at the founh character fTom the left. No option is
longer than 16 characters. So the movement routine
tracks five different addresses in color memory, which
correspond to the staning positions of the five options.
These addresses are held in the array CO (II).

When the player call for a change in the current choice
displayed. the variable P is set to the number of the
new position. and the variable XP is sel to the number
of the old position.

To highlight an option. the routine at line 900 POKEs
the highlight color code into the sixteen color memory
addre ses staning at the address CO(NP). To put an op
tion back to normal. the routine at line 920 POKEs the
regular color code into the sixteen color memory ad
dresses starting at CO(XP).

Movement up and down responds to the f7 and f5
keys; the space bar is used to select.

The vinue of this program is thaI if you were chang
ing menus. the same routines could be uscd to change
colors in cenain positions on the screen regardless of
what characters were displayed there.

You will also notice that RUN/STOP and RESTORE
are disabled at the beginning of the progranl. However,
the program checks to see if RU /STOP has been
pressed-if it has, everything i set back to normal and
the program ends. This is an example of how to keep
the idiot savant from tra hing the display. In this pro
gram, of course, it doe n't matter- but in the next one
it does.

COLOR CODES
The color codes that you must POKE into color mem

ory are identical to the color codes you POKE into the
background color register to change the background color:

80 AHOY!

of leaving the rest of the screen alone when it puts a 
character there. 

Now. you can easily see how we can accomplish high
lighting certain positions on the screen lVilllolll disturbing 
what is PRINTed there. We simply change the colors 
of that row in color memory , and regardless of what 
characters are coded to appear on that row in screen 
memory. they will have the color we assigned them in 
color memory. 

That is how the example program Menu works. The 
options are PRJNTed on rows 5, 6, 7, 8, and 9, all start
ing at the fourth character from the left. No option is 
longer than 16 characters. So the movement routine 
tracks five different addresses in color memory. which 
correspond to the starting positions of the five options. 
These addresses are held in the array CO (n) . 

When the player calls for a change in the current choice 
displayed. the variable P is set 10 the number of the 
new position. and the variable XP is set to the number 
of the old position . 

To highlight an option, the routine at line 900 POKEs 
the highlight color code into the sixteen color memory 
addresses starting at the address COeNP) . To put an op
tion back to normal. the routine at line 920 POKEs the 
regular color code into the sixteen color memory ad
dresses starting at CO(XP). 

Movement up and down responds to the f7 and f5 
keys; the space bar is used to select. 

The virtue of this program is that if you were chang
ing menus. the same routines cou ld be used to change 
colors in certain positions on the screen regardless of 
what characters were displayed there. 

You will also notice that RUN/STOP and RESTORE 
are disabled at the beginning of the program. However. 
the program checks to see if RUN/STOP has been 
pressed - if it has, everything is set back 10 normal and 
the program ends. This is an example of how to keep 
the idiots savant from trashing the display. In this pro
gram. of course. it doesn't maner-but in the next one 
it does. 

COLOR CODES 
The color codes that you must POKE into color mem

ory are identical to the color codes you POKE into the 
background color register to change the background color: 

0 = black 8 = orange 
I = white 9 = brown 
2 red 10 = light red 
3 = cyan II = dark grey 
4 = purple 12 = medium grey 
5 = green 13 = light green 
6 = blue 14 = light blue 
7 = yellow 15 = light grey 

By the way. you can't just PEEK into color memory 
to read what color is stored there. That's because only 
the lower four bits of each color memory add ress loca-

80 AHOY! 

tion are under control. The upper four bits contain gar
bage. So to read color memory accurately . you must 
perform the operation AND 15 with the number you find 
there to get rid of the high nybble (the highest four bits), 
like this: 

A=PEEK(CM+53)AND 15 

After that statement, the variable A would contain the 
code for the color displayed in the 54th byte of color 
memory . (Remember , the first byte is CM +0, so that 
CM +53 is the 54th bute.) 

FAST HIGHLIGHTING THRU FAKERY 
The program Menu is slow. POKEing sixteen posi

tions in color memory takes time, and the response feels 
sluggish. 

But there's an easy way to speed things up on the 64. 
We can use PRJ NT to change color memory lVilllolll 
changing screen memsory - by fooling BASIC into think
ing screen memory is somewhere else. 

You may remember from earlier jaunts through the 
video memory system that there is one location that tells 
the VIC chip where screen memory is, and another lo
cation that tells BASIC where screen memory i . BASIC 
uses its number when it is PRJNTing character codes 
into screen memory; the VIC chip uses its number when 
it is scanning to see what patterns to display on the screen. 

That means that if we tell BASIC that screen mem
ory is in one place, and tell the VIC chip that it's in an
other, BASIC can PRINT all day and the VIC chip will 
never see it-it will sti ll be looking in its own place for 
screen memory. 

However. while BASIC is PRINTing invisible char
acters, all its color changes will be visible, because both 
BASIC and the VIC chip will be using the same color 
memory. 

The example program Fasl Menu shows how this is 
done. The opt ions are PRJNTed in screen memory at 
1024. just as usual. But then the BASIC screen mem
ory pointer at 648 is changed from 4 to 60. This tells 
BASIC to PRINT things at page 60, or address 15360 
(that is. 60*256). 

The program then PRJNTs one string, XC$, to set 
a row back to normal, and another string, HC$, to high
light a row. It does a whole row (except the last char
acter) each time, so that the option could be of any length. 

The strings consist of the color command character 
plu 39 commas. They didn't have to be commas. They 
could have been anything, including blanks. What mat
ters is that color memory is changed - we don't care what 

COlllinued on page 114 

FOR MORE INFORMATION ... 
... on any of the products or services advertised or pic
tured in Ahoy!, circle the corresponding reader service 
number on the card located between pages 82 and 83. 
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SG to PRINTER

2K Buff" CALL'.NLQMod.

Cf\T.\LOGS: Fr~C'

un ...,III('n rtqu«1.

C-64orI541 Drive ea.55 1702Monitor $10
MSD Drives 112 . . . . . .. 5/6 152S/MPS 80 I 7
Gem;ntlOX 9 1526/MPS 802 8
MOST OlOtlS SHIPPED wlllilN" HO\lRSl AdvwlWd I'''us Ifl! for buk dltc:k 01~ Older
VlSAiMC ordm add 3510 SO C.O 0 ORDElS 'ttl_lor COlIlpIIlY ~b dtlrr ordtu 11 d.lys.. AD IAlf:I
;1ft fillll - ddtclrtt IlncllMcliIt OCNa,o for _ prodllC1 O8ly Add 3" for Wlippllll i~2.5(1 1IIa.1
I'Ust tall 101~ OD _Ion. 0Ili0 TaldttI'- add 5.5'''' \.II 'nea" rnlllbtlttJ' IUb,ta III Ch~
IIOURS:MON·FRIIOA.\ltoIOPM· SATIOAMlo5PM. SUNNoonto5PM

800-638-2617
INFORMATION & IN HI 2 /

MONITORS
Tekniku MJ to . . . . .. SI89 Z'enilh ZVM GrlAmb 589/99
Commodore 1702 . . .. Call

DATABASE MANGERS
The ConsuJt"ant _. 562 PFS:File .......•.... $59
Supcr Base64 ' 49 PFS:Report. ....•..... 49
Thc Manager 35

WORD PROCESSORS
Paper CliP/& spe.ller 559/79 Easy Script . . . . . • . . .. 535
Fleet System 2 NEW •. " Call Easy Spell. . . . . . • . . . .. 17

SPREADSHEETS
Calc Result Easy/Adv . $25/49 MuiltiPlan $65

ACCESSORIES
Com Cool Drive Fan. . . .. $49 Power Pak _. 527
Com Cool Plus wi surge .. 69 SurgeProleclor4.Plug ... 27

BLACK NAUGAHYDE COVERS
ORDER ;\1\...,' 4 OR MORE COVERS AND IIAVE THEM SHIPPED FREE!!!

PRINTERS
Powertype Daisy.....btel 18 CPS Epson RX 80

with Cjrdco B .. . . • • •• S354 with TyIlllC Connmion. .. $299
Okidata 92 160 CPS DPS 1101 Inisywbttl

with Tymac Connection. • .. 429 Direct Connect 10 C64 . . . Call
Commodore MPS 802 . Call Ritcman C+ NEW ..... Call
Okidata 182 NEW ..... Call MW·350Inte..faceN'EW Call
SPECIAL • PRINT SHOP '32.00 • SPECIAL

DISK DRIVES
MSO Super Drive. . . .. Call Commodore 1541 .... Call
Indus GT Call Phonemark Datasette $29
Epyx Fast Load $27

XIDEX 55/00 PRECISION

B:~~;~~y... $1300

STORE THEM IN $10°0OATACASE 50 ..

~~'~~~~;~~E.~/~R~~~39.95
MODEMS

West ridge 6420 Call
Mighty Mo _.. Call
AUloModem NEW $49
VIP Terminal 35
Commodore 1660. . . .. 59

Reeder ServIce No. 210

FOR THE C-64
By Larry Murdock

IT Iilc puzzles. the predecessors of Ihe morc re
cently popular cube games. were linle plastic
boards on which were laid several small in
terlocking Ii Ie . Each tile or square had a

number. a picture. or a lener of the alphabet printed on
its face. When you received the game it was in order.
You subsequelllly moved Ihe pieces around to mix up
the puzzle. then anempled to pUI it back in order.

me Tillie is just such a puzzle. Type it in and SAVE it.
When RU . the puzzle will appear and a message al

the bonom will read "JOYSTICK OR KEYBOARD
J/K". If you selecl "K" the "cursor" can be positioned
from Ihe keyboard; up wilh an "A". down with a '·Z'·.
left with a ·T. and right with a ".• (see lines 7000 to
7080). Hit the spacebar and the tile or tiles will move.
If you wish to use the joystick. plug it illlo port number
two (sec lines 2000 10 2130). If you want to move one
tile. position the cursor on Ihe rile you want moved and
hit the fire bunon or spacebar. If you want to move more
than one lile. position the cursor on rhe last tile you want
moved and hit the fire bunon or spaccbar. If you walll
to start all over. hil SHIFT and CLRlHOME 'imultane
ously.

After you respond to the "JOYSTlCK" question. the
screen will read "MIX YIN". If you respond with a "Y·
the puzzle will mix ilself wirh 50 quick random moves
(you can hah the mixing process at any rime. by hilling
any key-see lines 4000 to 4200). If you respond with
a ", ,. then you can "M IX· il up yourself.

The code is kind of interesting and you can have some
fun changing it around. The machine code scrolling is
POKEd in via DATA statements ( ee lines 9000 to
49790). You can change rhe face of the puzzle 10 any
thing you want (see lines 290 10 310). The colors of the
rows can be changed by altering the number codes in
line 110. For younger players you can change one whole
row to "A" 's and anOlher 10 "B'" , elc. If you don't speak
well English you can change all the leners 10 numbers.
If you confuse easily you can change every tile to the
same thing so that no maller how mixed the tiles are.
Ihey will be in the right order. 0

SEE PROGRAM LISTING ON PAGE III
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FOR THE C-64 
By Larry Murdock 

I f I" I ile puzzles. Ihe predecessors of Ihc more re
cemly popular cube games. wcrc lin le plaslic 
boards on which were laid several small in
lerlocking liles. Each lile or squarc had a 

numbcr. a picture. or a lener of Ihe alphabcI printed on 
ils face . When you received Ihe gamc il was in ordcr. 
You subscqucmly movcd Ihe picces around 10 mix up 
Ihc puzz lc. Ihen anempled 10 pUI il back in order. 

me Tillie is jusl such a puzzle. Type il in and SA VE il. 
Whcn RUN, Ihe puzzlc will appear and a mcssage at 

Ihe bOllom will read "JOYST[CK OR KEYBOARD 
J/K". If you selecl "K" Ihe "cursor" can be posilioned 
from Ihe keyboa rd ; up wilh an -A". down wilh a "Z", 
left wilh a 'T , and righl wilh a ". - (see Jines 7000 10 

7080). Hil Ihe spacebar and Ihe lile or liles will move, 
If you wish 10 use Ihe joyslick, plug il into port number 
IWO (sec li nes 2000 10 2/30) . [f you want 10 move one 
lile. posil ion Ihe cursor on Ihe lile you wanl moved and 
hil the fi re bunon or spacebar. [fyou want 10 move morc 
Ihan one lile, posilion Ihe cursor on the lasl lile you want 
moved and hit Ihe lire bunon or spacebar. [f you wam 
10 Slart all over. hil SHI FT and CLRlHOME simultane
ously. 

After you respond 10 Ihe "JOYSTICK" queslion. Ihe 
scrccn will read "MI X YIN". If you respond wilh a "Y" 
Ihe puzzle will mix ilself wilh 50 quick random moves 
(you can halt Ihe mi xing process at any lime, by hin ing 
any key-see lines 4000 (04200). [f you respond wilh 
a "N" Ihen you can "MI X" il up yourself. 

The code is kind of imeresling and you can have some 
fun changing il around . The machine code scrolling is 
POKEd in via DATA slatemems (sec li nes 9000 10 

49790). You can change Ihe face of Ihe puzzle 10 any
Ihing you want (sec lines 290 10 3 /0). The colors of Ihe 
rows can be changcd by altering Ihc number codcs in 
line 110. For younger players you can change one who[e 
row 10 -A - 's and anOlher 10 -B- 's , elc. If you don'l speak 
well Engli h you can change all Ihe leners 10 numbers. 
If you confuse easily you can change every lile 10 Ihe 
same Ihing so Ihm no maner how mixed Ihe liles are, 
Ihey will be in Ihe righl order. 0 

SEE PROGRAM LISTING ON I'AGE III 
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COMMODORE FONT EDITOR
FOR THE e-64
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match the game theme. All this can be done.
The ROM which stores this character matrix cannot

be altered, but there is a vector in the Commodore 64
which tells the computer where the ROM is. This vector
is in RAM, which means it can be changed.

Therefore, if we change the vector so it looks into
RAM to get the character matrix, we can have our own
character infon11ation right there waiting for it. The pur
pose of the Commodore FOil/ Editor is to provide an easy
interface to create character fonts. The progrdm itself
is straightforward with few tricks. Type the program in
slowly and try to understand each module as it is entered.

Before trying to design a character font, first develop
it on paper. Thi allow you to verify the consistency
between letters before you go into the editor. First, make
up a chal1lcter matrix such as the one pictured here. Then

define your character within the
box. Remember to leave one
ide column and either the tOP

or bollom row empty so your
characters won't touch each
other on the screen, If, of
course, you are defining a cur
sive font. you will want the

characters to connect with some sort of standard so they
look consistent.

Also. you should nOlleave blank column if you are
designing special symbols that require more than one
character. like a pointing hand.

USING THE FONT EDITOR
The first thing the program does after you type -RUN

is to load the character area with the data that is stored
in ROM. This takes about 30 seconds and is only done
the first time you type "RU .'. If you stop the program
and type -RUN- a second time, the program will not
get the ROM characters. This is designed to prevent the
program from wiping out a font you've been designing,
The program checks for thi by looking at the top row
of the "@"character (Screen code 0). so don't alter the
top row of this character.

After initializing the system, the program presents the
main menu. From thi point, you can go anywhere in
the editor.

Note: the character codes displayed and input re
que ted are not ASCn. but rather the Commodore Screen
Codes. given on page 132 of the C-64 User's Guide and
page 376 of the C-64 Programmer's Referellce Guide.

Also, the character buffer for the font editor is from
12288 to 14335 (3000H to 37FFH), The program and
variable areas from 2048 to 12287 (800H to 3000H).
The program protects the character buffer from BASIC
so your characters will not get wiped out by accident. 0

SEE PROGRAM USTING ON PAGE 108
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Now You Can Add

ARTIFICIAL
INTELLIGENCE

To Your Programs Using a Powerful Combination

~,
-.."-_... ,....,

Heres Your Chance to Profit by being on
the Forefront, Write 5th Generar.ion Sohware

IH Iave you ever wondered how your compu
ter knows to display the Ieller "A- when it's
told to-especially when all it really under
stands is I's and O's? The answer lies in

something called the Video Character Generator or Char
acter Matrix.

Simply put, this is a Read Only Memory (ROM) which
is filled with data that tells the computer what each char
acter in the alphabet i supposed to look like.

Whenever the computer needs to display an ·S,· for
example, it looks through the ROM until it find the cor
rect data for displaying an "S" on the screen. And since
this matrix of data is stored in ROM, it's ready as soon
as you turn on your Commodore 64.

Suppose you could change the data in the character
matrix so the computer would display your own char
acter set in tead of the original. You could easily make
your creen characters appear in Old English, or even
other languages uch as Russian or Greek. complete with
their pecial lellers. You could define special charac
ters such as smiling faces, Pac-man. stars, etc. Imagine
the impact of a game with a special character font to

,
~eV'l'
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something called the Video Character Generator or Char
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Simply put, this is a Read Only Memory (ROM) which 
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match the game theme. All this can be done . 
The ROM which stores this character matrix cannot 

be altered , but there is a vector in the Commodore 64 
which tells the computer where the ROM is. This vector 
is in RAM , which means it can be changed . 

Therefore, if we change the vector so it looks into 
RAM to get the character matrix. we can have our own 
character information right there waiting fo r it. The pur
pose of the Commodore FOIll ELiilor is to provide an easy 
interface to create character fonts. The program itself 
is straightforward with few tricks. Type the program in 
slowly and try to understand each module as it is entered . 

Before trying to design a character font , first develop 
it on paper. This allows you to veri fy the consistency 
between letters before you go into the editor. First. make 
up a character matrix such as the one pictured here. Then 
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define your character within the 
box. Remember to leave one 
side column and either the top 
or bottom row empty so your 
characters won't touch each 
other on the screen. If. of 
course, you are defining a cur
sive font . you will want the 

characters to connect with some son of standard 0 they 
look consistent. 

Also, you shou ld not leave blank columns if you are 
designing special symbols that requ ire more than one 
character. like a pointing hand . 

USING THE FONT EDITOR 
The first thing the program does after you type -RUN" 

is to load the character area wi th the data that is stored 
in ROM . This takes about 30 seconds and is only done 
the first time you type "RUN." If you stop the program 
and type "RUN" a second time. the program wi ll not 
get the ROM characters. This is designed to prevent the 
program from wiping out a font you've been designing. 
The program checks for this by looking at the top row 
of the "@" character (Screen code 0). so don't alter the 
top row of th is character. 

After initializing the system. the program presents the 
main menu . From this point . you can go anywhere in 
the editor. 

Note: the character codes displayed and inputs re
quested are not ASCU. but rather the Commodore Screen 
Codes . given on page 132 of the C-64 User's Gllide and 
page 376 of the C-64 Programmers Referellce Gllide. 

Also, the character buffer for the font editor is from 
12288 to 14335 (3000H to 37FFH) . The program and 
variable areas from 2048 to 12287 (800H to 3000H). 
The program protects the character buffe r from BASIC 
so your characters will not get wiped out by accident . 0 

SEE PROGRAM LISTING ON PAGE 108 
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1200 BAUD MODEM
U,S. Robotics has signed an agree

ment with Commodore International
to manufaClUre a 1200/300 bit-per
second modem with automatic phone
dialing and other advanced fcalUres.
It will be marketed by Commodore
as thc Commodore Modem/1200
(model 1670).

The new modem will be compati
ble with the 128, 64. Plu 4. SX-64,
and VIC 20 computers. As well, it
will feature Hayes compatibility and
a built-in speaker that will allow users
to hear the call being dialed.

U.S. Robotics. Inc.. 8100 McCor
mick Blvd.. Skokie. IL 60076
(phone: 312-982-5010).

4~~ &*l\~

li?!I!$!~ L4i.i#iii\i~

Comillued from page 12
trol of your comptlter 10 you in case
of lockup. Four RE EW program
will restore the BASIC program in
memory before throwing the switch.
The unit's two female serial ports
permit the use of two printers, and
its two-foot cord acts as an exten
sion to your serial bus.

$24.95 postpaid from Master
Software, 6 Hillery Court, Ran
dallstown, MD 21133 (phone:
301-922-2962).

10DISKETIES

FREE20 C·20 gARSSETIES
A subscription to the 'Cassette of the

Month' gets you a tape or disk full of 10
quality Commodore 64 programs dellv·
ered to you by first class mail every month.
The documentation included wUl help you
run great utiHtles like 'Word Processor,'
and 'Budget Analyzer,' or enjoy great
games like 'Frogj'ump' and 'Caterpillar
Cave' FOR AS L TTLE AS 50 CENTS
EACHI
* limited offer * Subscribe for a year

on cassene and receive 20 Free C·20 cas·
settes or subscribe for a year on disk and
receive 10 Free S'A single sided double
density dlskettesl .--PRICES-

~
b"! TAPE DISK

- - -~ lYR1121SSUES) f11'" 75'"
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BLUE CHIPS
The Comlllodore Inves/or's

Newsleuer is offered free 10 Com
modore owner interested in play
ing the stock market. A copy can be
obtained by sending a stamped and
self-addres ed business ize
envelope to Dr. Lynn Harner. 20 I I
Central. Dodge City, KS 6780 I

(phone: 316-227-8952).

APPLICATION
TEMPLATES

Fabtronics has produced applica
tion templates for Microsoft's
Multiplan for the Commodore 64.
Current templates. priced at $ I 1.95

for documentarion and software
($6.95 for documentation alone). in
clude home budge!. accounts
payable. accounts receivable. inven
lOry management. check ledger. and
invoicing.

Fabtronics, 5 I
Brockport. NY
716-637-6371).

Cooperative Design is looking for
individual 10 write application ov
erlays (to be called Magnetic Tem
plates) for various C-64 spreadsheet
and database programs. They will
encourage users to modify, copy.
and distribute these programs. with
each new user voluntarily mailing in
payment. Authors will receive 25
percent of all sales.
. Send a stamped and self-addressed

envelope to Cooperative Design at
129 Anthe ,Box 138. Langley. WA
98260 and you'll receivc a catalog
of available and coming templates.
If you'd like submission guidelines.
send a list of templates you could
develop and templates you'd like to
sec.

Also available: blank cardslOck
Personal RAM boards which fit
around the keys of your 64 or VIC,

;==============;-, providing space for notcs for panic
ular programs. Package of 12:
$9.95.
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1200 BAUD MODEM 
U.S. Robotics has signed an agree

ment with Commodore International 
to manufacture a 1200/300 bit-per
second modern with automatic phone 
dialing and other advanced features. 
Il will be marketed by Commodore 
as the Commodore Modem/1200 
(model 1670). 

The new modem will be compati
ble with the 128, 64. Plus/4. SX-64. 
and VIC 20 computers. As well. it 
will feature Hayes compatibility and 
a built-in speaker that will allow users 
to hear the call being dialed . 

U.S. Robotics, Inc .. 8100 McCor
mick Blvd.. Skokie. IL 60076 
(phone: 312-982-5010). 

I;;:;zm;;~ It)illiiIi\\~ 

1(ii1llii$~ d'1liili\i~ 

P:Jge S I C. 

No. C OIIIII !IIl) No. 

11 Abm'lIs Son~llre 214 

C ... Acce:.~ S()O~an' :m 
5 Alphacom. Illc. 1% 

26 Apt'ad 183 

.'7 Aprtl~ T«hllOlog..l 1'1<) 

C·, IInHerics Includw 

51 !taHeril"! Includcd • 

" Uig ".\I~ 210 

1Il 1J)ll'!1 & I'il'i:l'l>. Inc. 220 ... eve Online '36 

68 Card('(I. 111(,. 195 

6' l:mnpuSoO ')ublishillg "" 57 emu puler Cenlers or Allleri('a 18. 

59 Cmupul{' r Ed. 229 

15 Cum pliler Wart'hou~ liS 

6.1 Crtlollhl' Surt\lllre '" 
. 13 f):llmull~l . III{' • 1>1 

27 The ,,: .,noll Curpor.llilill 119 

• F.l1Irepu 213 

3.1 Ep)\ 177 

C·3 Ep)\ 209 

J6 Full Circle SonWlln,'. 111('. ,"7 

6j Galll~lar 191 

9 Gt'lIel1ll EJl"Clric CUmpllll) 199 

9 Gt'lIerul EII't:lric Coml)311) 2"" 
12 (;elll'~ i~ Cmupu lcr COfl). HI 

2. I nd ..... Sy,lclIIl> 2 1H 

• 12 Inl1f1I':tlhc Ory:!llIi'l.(· ..... 111(' . 20H 

67 Inl l'1!r.lh-d .SHn"a~ S~'lems 18' 

59 Inlr lligenl Sonware 2.\0 
6 Jllhn Wilf') & Son'. Inc. "8 

•• K~311 SuO"3rc 235 

" ;\I:a!<oh'r s.,n"are 2.'2 

64.65 ,\ l ~a!oOrt Limiletl 1711 

61 ;\lkNICOI1l!ot' ribt- " 5 
10 j\licrul)"r.1.' son "3rt' 20:;: 

77 ;\lkro..W, Uil>lribllliuj!. 1m'. 227 

'" ~Ih Digil SolulinllS l .n 
10 OWl. Inc. , .. 
J8 Ohio Clllnpuler St-ni\."t">. IrK'. ". 
82 1'lI .... t\· Rt~lIrch 202 

6.1 IJrorl~ion:d Son""Ilrt'. Illc. IY! 

"''''5 ,'rol t<:lo f:nlcrpr i/"cs 221·226 
7.1 R:lde\ 216 

.1.1 Sk~ll'" Ell'('lril' W"rlto. 175 .,. 
Sk~ll'" Ell'('lric W(lrk.~ ISH 

53 SUnll"lIre I>c:.ign. Inc. '" 71 Surtwl.lre IJlu ~ 219 ... Sortwl.Irt' IJublishillg c..:o rp . 2.\6 
1Il Slar \Iicrunic ... Inc. 201 

2J Slrul~ic Simullions. Ifl{'. (SSI) 211 

7 Sub' .OGl e Curpor.llion 18<1 

8 .. T & n sun ware '''' 6 Thnrll/": ~11 <":ompuler Son\13rt' ,.7 

JI TUl>~{,~ l:lIIllpU!l'r Pmduc .... 107 

72 Ullrab~le 2J] 

6. l!nimrllsure. Illc. IKI 

2. \\Cdl:('\I/NKi Nt-lIll1l 20] 

7. Xelt"C. Inc. 2J.4 

Tht' publbht' r (,Dllnl)e a. ... <lume r l'!lporu.ihilil ) 
rur rr rm." in the abm e lislinjo:. 



A NECESSITY
FOR YOUR DISK SYSTEM

S
DISK

HLEUT
A DELUXE DISK ORGANIZING SYSTEM

for the Commodore 64 that creates a
DATA-BASE of your disk program library.

Creates an ALPHABETIZED DIRECTORY of
all your disks and disk programs. EASY TO
USE-Reads your disks. Shows WHERE TO
FINO EACH PROGRAM. Gives COMPLETE
PROGRAM INFORMATION, Including YOUR
OWN PROGRAM COMMENTS. PRINT<lUT
DIRECTORY, View, or Search. PERMANENT
DIRECTORY - 1541 or MSD. WINDOWS for
all disk information.

$34.95 Postpaid. Commodore 64 only. califomia
residents add 6% sales tax.

Nth DICJIT
SOLUTIONS

Foro FRE
c.II (212) 582·2008
or writ. to eve Onlln.
SOl S.cond A••, N. Y., N. Y. 10017

Reader Service No. 236

84 AHOYI

~[Ri[Ri~u~
Please note the following omissions/er

rors in previously publistled Ahoy! pro
grams:

MANSION DISPLAY SETUP (March 1985):
The following line did not appear in print. Please in

sen it:

52723 DATA "[5 U)X"

Some of you may have been confused by the extra open
bracket in lines 52404 to 52408. and the extra close brac
ket in lines 52511 to 52517. These extra brackets appear
not by mistake, but as characters which are printed to
the screen.

OLD ROUTINE (March 1985):
We neglected to mention that the first byte of the pro

gram is 8000 and the last byte is 808e.

HOME BUDGET (March 1985):
Line 380, mangled during printing, should read as fol

lows:

3sr) PRINT"[OOWNj[OOWN)MONTHLY TOTAL"TAB(
14)Q+AA+BB

We regret any inconvenience these errors may have caused.
Corrections to Ahoy! programs and anicles are posted
on our bulletin board (718-383-8909 as of April 15) as
soon as they are spotted.

REVIEWS
COlllillued from page 74

since all the messages are in plain English anyway.
Together PFS:File and PFS:Repol1 make a good team.

-" ' ..-"- PFS: Report
,,_ :::_~ adds number-
~?"r~"~~ i~;:.E.F .... crunching and

'::;'_ ___:: "printer OptiOIlS
.• to File.
_. READER

SERVICE
NO. 236

They give you all the important databa,e features and
File throws in a powerful extra. Your format is perfect,
you're entering data; but you would really like to attach
a note to one record. Just call up another page (for that
one record only) and type your note. As simple as that.
Just as the description of this feature is tacked onto the
end of this review, File can attach a note to any record
and use a minimum of disk space to boot.

Software PubHshing Corporation. 1901 Landings
Drive, Mountain View, CA 94043 (phone: 415-962-8910).

- Richard Herrillg
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A NECESSITY 
FOR YOUR DISK SYSTEM 

S
DISK

H LEUT 
A DELUXE DISK ORGANIZING SYSTEM 

for the Commodore 64 that creates a 
DATA-BASE of your disk program library. 

Creates an ALPHABETIZED DIRECTORY of 
all your disks and disk programs. EASY TO 
USE-Reads your disks. Shows WHERE TO 
FIND EACH PROGRAM_ Gives COMPLETE 
PROGRAM INFORMATION, Including YOUR 
OWN PROGRAM COMMENTS_ PRINT-QUT 
DIRECTORY, View, or Search. PERMANENT 
DIRECTORY - 1541 or MSD. WINDOWS for 
all disk information. 

$34.95 Postpaid. Commodore 64 only. California 
residents add 6% sales tax. 

For . 
call (212) 582·2008 

Nth DI"IT 
SOLUTIONS 

or write to eve Onlln. 
801 Sacond A.a, N. Y., N_ Y. 10017 

Reader Service No. 236 

84 AHOY! 

Please note the following omissions/er
rors in previously publistled Ahoy! pro
grams: 

MANSION DISPLAY SETUP (March 1985): 
The following line did not appear in print. Please in

sen it : 

52723 DATA " [5 U]X" 

Some of you may have been confused by the extra open 
bracket in lines 52404 to 52408. and the extra close brac
ket in lines 52511 10 52517. These extra brackets appear 
not by mistake, but as characters which are primed to 
the screen . 

OLD ROUTINE (March 1985): 
We neglected to mention that the first byte of the pro

gram is 8000 and the last byte is 808e. 

HOME BUDGET (March 1985): 
Line 380, mangled during printing, should read as fol

lows: 

3sr) PRINT"[DOWN][DOWN]MONTHLY TOTAL"TAB( 
14)Q+AA+BB 

We regret any inconvenience these errors may have caused. 
Corrections to Ahoy! programs and anicles are posted 
on our bulletin board (718-383-8909 as of April 15) as 
soon as they are spotted. 

REVIEWS 
COllfil//led flom page 74 

since all the messages are in plain English anyway. 
Together PFS:File and PFS:Repol1 make a good team. 
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PFS: Report 
adds number
cnlllching and 
printer options 
to File_ 
READER 
SERVICE 
NO. 236 

They gi ve you all the important databa,e features and 
File throws in a powerful extra . Your format is perfect, 
you're entering data ; but you would really like to attach 
a note to one record. Just call up another page (for that 
one record only) and type your note. As simple as that. 
Just as the description of this feature is tacked onto the 
end of this review, File can attach a note to any record
and use a minimum of disk space to boot. 

Software Publishing Corporation, 1901 Landings 
Drive, Mountain View, CA 94043 (phone: 415-962-8910). 

- Richard Herrillg 
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PROGRAM LISTINGS
Attention new Ahoy! readers! You must read the following information very

carefully prior to typing in programs listed in Ahoy! Certain Commodore
characters, commands, and strings of characters and commands will appear in

a special format. Follow the instructions and listing guide on this page.

Wtk'n '"" When 'lOu

'iJu Sl"C 11 ~k.tn!<. \Jill '1\ \\ill St't 'i1u Sa· II )It.-'Uu,, 'hu 1\1)" \\ill St....,

[CLEAR] Sl'N.'t'1l l1c~r SUI ..,. CI.KlHO:\IE Iii [BLACK] l\Iad.. ISfRI. I •[HOHE] l'IIHIlt' l'I.RillmlE Ii! [WHITE] Whitt., C'\TRI. 2 iii
[UP] ('UN"" l P "iUlFr t CH-'H t m [RED] "'-<I nTRI. .-
[DOWN] CUN'" 1~,"11 t CR.'R t m [CYAN] C~all nTRI. •
[LEFT] ('UNW l.cn SIll ...l' _('k"iK_ [PURPLE] I'urpk' C'OTKI. ;

,.
[RIGHT] l'uNtr Ui).:lll -Ck."iR- 0 [GREEN] (;1"\.,\,11 DTRI. • 0
[SS] ShiOL-d Spun' slll ..~r Spal~ • [BLUE] UIUl' (·,-nu. 7 II
[INSERT] In.""'f1 sun,' I'~" DEI. • [YELLOW] \,"~I\\ c",,·ltl. K iii
[DEl;] IkMc I'\ST/UEI. [Fl] FUlK1iHO I ~1 •[RVSON] J(l"\"t·f',t' ()II CYrRt. • [9 [F2] ,,'unl1iun 2 SI-Ul-T >1 II
[RVSOFF] Rl'\l·......· OIT (·""T.(I. " • [F3] "·tlIM:tiull J F:I II
[UPARROW] Up AmJ\\ t [F4] "'unc:tiul1 J sl-Iwr ....1 •[BACKARROW] llat.·... Am," - [FS] .·unl1inn :. ...!' •[PI] PI 7l' [F6] FU0l1iun (I SHWI" "'5 ..
[EP] t:nJCIW1 1\.1.100 ( [ F7] FllI1l1iufI 7 F7 •[F8] Funl1iufI H Sill"'" >7 •

AHOY! 85

J. for example, is represented by lc J]. and SHlFT J
by [s J].

Additionally, any character that occurs more than
two times in a row will be displayed by a coded list
ing. For example, [3 "[LEFT]"] would be 3
CuRSoR left commands in a row, [5 "is EPn
would be 5 SHlFTed English Pounds, and so on.
Multiple blank spaces will be noted in similar fash
ion: 22 spaces, for example, as [22 '. "].

Sometimes you'll find a program line that's too
long for the computer to accept (C-64 lines are a
maximum of 80 characters, or 2 screen lines, long:
VIC 20 lines, a maximum of 88 characters. or 4
screen lines). To emer these lines. refer to the BASIC
ComllulIld Abbreviations Appel/dix in your User
Manual.

On the next page you'll find our Bllg Repel/ell!
programs for the VIC 20 and C-64. The version ap
propriate for your machine will help you proofread
our programs after you type them. (Please note: the
Bllg Repel/em line code that follow each program
line, in the whited-oul area, should 1/01 be typed in.
See the instruction. preceding each program.) 0

I0 In the following pages you'll find everaJ
programs that you can emer on your
Commodore computer. But before doing
0, read this emire page carefully.

To insure clear reproductions, Ahoy!'s program
listings are generatcd on a daisy wheel primer. in
capable of priming the commands and graphic char
acters used in Commodore programs. These are
thcrefore represented by various codes enclo ed in
brackets l I. For example: the SH1FT CLRfHOME
command is represemed onscreen by a heart iii.
The code we use in our Iistings is lCLEAR]. The
chart below lists all such codes which you'll encoun
ter in our listings. except for one other special case.

The other special case is the COMMODORE aryd
SHlFT characters. On the front of most keys are two
symbols. The symbol on the left is obtained by
pressing that key while holding down the COMMO
DORE key; the symbol on the right. by pressing
that key while holding down the SHlFT key. COM
MODORE and SHlFT characters are represemed in
our listings by a lower-case "s" or "c" followed by
the symbol of the key you must hit. COMMODORE

l.

PROGRAM LISTINGS 
Attention new Ahoy! readers! You must read the following information very 

carefully prior to typing in programs listed in Ahoy! Certain Commodore 
characters, commands, and strings of characters and commands will appear in 

a special format. Follow the instructions and listing guide on this page. 

10 I n the following pages you'll find several 
programs that you can enter on your 
Commodore computer. But before doing 
so, read thi entire page carefully. 

To insure clear reproductions, A/wyl's program 
listings are generated on a daisy wheel printer, in
capable of printing the commands and graphic char
acters used in Commodore programs. These are 
therefore represented by various codes enclo ed in 
brackets l ]. For example: the SHIFT CLRlHOME 
command is represented onscreen by a hean l1ii. 
The code we use in our listings is [CLEAR I. The 
chart below lists all such codes which you'll encoun
ter in our listings, except for one other special case. 

The other special case is the COMMODORE al)d 
SHIFT characters. On the front of most keys are two 
symbols. The symbol on the left is obtained by 
pressing that key while holding down the COMMO
DORE key; the symbol on the right , by pressing 
that key while holding down the SHIFT key. COM
MODORE and SHIFT characters are represented in 
our listings by a lower-case "s·' or "c'· followed by 
the symbol of the key you must hit. COMMODORE 

Wht'n 

J. for example, is represented by [c J]. and SHIFT J 
by [s J] . 

Additionally, any character that occurs more than 
two times in a rmv will be displayed by a coded list
ing. For example, [3 '·[LEFTI"] would be 3 
CuRSoR left commands in a row, [5 ·'is EP]"I 
would be 5 SHIFTed English Pound, and so on. 
Multiple blank spaces will be noted in similar fash
ion: 22 spaces, for example, as [22 " "I. 

Sometimes you'll find a program line that's too 
long for the computer to accept (C-64 lines are a 
maximum of 80 characters. or 2 screen lines, long: 
VIC 20 lines, a maximum of 88 characters, or 4 
screen lines). To enter these lines, refer to the BASIC 
Commalld Abbreviatiolls Appe/ldix in your User 
Manual. 

On the next page you' ll find our Bug Repellem 
programs for the VIC 20 and C-64. The version ap
propriate for your machine will help you proofread 
our programs after you type them. (Please note: the 
Bug Repelle/lt line codes that follow each program 
line, in the whited-out area, should /lot be typed in . 
See the instructions preceding cach program.) 0 

'hu When ¥till 

'lim St'\' It ~k.m!o. 'lIu 'l\ \\111 See 'hu St."" It ;\h.~.ul" 'nil 1\ Pl' \\ill St."" 

[CLEAR) s..:n. .... !1 (ll':lr sun,' CUtJ HO;\IE ~ [BLACK) l\Iad .. C'TKI. I • [HOME) IIIHIlt" l 'IJUJU);\IE iii [WHITE) \\'hill' t"TIU . 2 IS 
[UP) (.'11"'11" ll) SHwr + UISK t mil [RED) Rl'(l l"'~rRI. .1 II 
[DOWN) CUNlr 'l.t\1II I UISK t m [CYAN) C~all C'TIU . .j 

[LEFT) ('UNK" 1.I..'n M-tlFr -CK."iW:- D [PURPLE) I'urplt· C'TRI. ; • [RIGHT) CUNlr Hij.!,hl - l'RS}(- D [GREEN) (;n,'n ( ·"TRI. • 0 
[SS) ShiO .. -d SPOk'" Slin-I" Sp;tt ... • • [BLUE) Hllll' ('''nu. 7 II 
[INSERT) In~l.'n silwr "ST/I)EI . I. [YELLOW) 'din'" Cynu. H iii 
[DEL) nell'le I'STIUEI. D [Fl) Fllnt'l t .. " I H ii 
[RVSON) Kl'\t'f",t' On l'vnu . • iii [F2) FIIIM:liuti 2 !'iHWr FI II 
[RVSOFF) Kl'WN.' OIT l" -nu. " • [F3) Furll,:tiull J FJ II 
[UPARROW) Up Arnl\\ + rI: [ F4) Funl1iun ..a si-lwr F.' .. 
[BACKARROW) n.at:" Arn.., .. - [FS) Funliiull ~ FS .. 
[ PI) rt 7r ~ [F6) Funl1iun (I SHUT t ':; • [EP) Eu).:li .. h J-ItH.md C E! [ F7) Fun(1iull 7 F7 • [F8) FUlK1iuII H SUn-T t7 • 
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1101
'30 !
-4fJ f
4271

- 7f) f
•75 [
·76 [
'8f) f
B:S!

-85 G
-86 P
-9f) f
·95 G
·96 P
-97 I
·98 P
-1flJ
'11')
-l2f,

-125
'l3f)

-135
-14')
-I5Ii
•16')
.J7f,
•1Ilf)
OIl f)

'2flJ
· 21 fJ

'211
'212
-213
-214
-215
·nf)

25f)

-23f)
25')

·240
•25f)
-26f)
· 27f)
·272
-274
·28')
·285
-291,
·3fI)

•31f)
-32f)
•33f)
-34'1
-35',
•36f)
.Jfll)
•1')10
INT:I

- l',2 f)

GOTO
• If)3f)

!":&
-1',41)

RANI
•1rJ5f)
OTOI

~~ FORTHEC·64
By Gordon- F. Wheat

f!fIIll...'[h!('t/ \\ ill ullO'v) (\11 IU cnh,~r llIw,,'hinc lallguil~c ,11Im! pl'O
~r<lm~ \vithoUI any llH\lak... OI\t.·C you h:I\C I)~d the prtl~rtlll1 Ill.

"'il\(' il for rUlur\: u,e. \Vllih-' clllcring ;;1Il ~IL prl1gram \\llh
FlIIIIJ..'Pl'(·d Ihr.:fC I!\ lin Ik'('l! Ij\ ~l1ll'r "Ip:'h."C" nr hil the 1,.'~rri:lg~ 1~lIlm.

Thi.. " all dOll,,' i1ulnmatkally. I(you I1M"C an t.~rror in:J linC:J hdl
"Ill ring. Hild you \\ ill he .1:..kl'J l() COler il ~gaill. To LOA D in :'1

prognUl1 Sa\cd wilh FhlJlk"(Jc,(·t! u't: LOAD "lllJllIC", I. I (Ilrlapt.',
or LOAD "I1UlllC~.8.1 f\)f di"k. Thl~ l'ulldin!1 kc) ~ nm) 1)0 ll!\(.x! :lnCI
the ~l:Inillg nnd cndmg ;l(ldrc!\:-.c"I IM\ c been emered.
II -SAVE.... \\'h:n )(Ju h:l\(' Cl1H.'rcl! "10 fUf,
IJ- LOAD" in u rn1£.r:111l wCJr"",'l.l \In PI\'\ i\m~I).
f5-~ro cUl1linuc on:t line you "lOrpcd un alll'r LOADing in 11ll'
previoullly :'-:1\ "d \\urk.
17 -St"lIn~ thmugh Ihe prugnll11 Itt Inc.ltc a p:mkul<tf line, or II' lind
(lut "here )'()U "IHlppcd ,he I'IM tillll' yuu ~I\tl'r('d the pnlJ:!I':lIl1. n
tClllpnr.lrily l'rct:/c.. the ClUlPUI it:.., \\cll.

-5 POKE53280,12:POKE53281, 11· LL
·6 PR1NT"[CLEAR](c 8)[RVSON](15" "]FLANKSPEED[
15" "]"; ED

·If) PRINT"[RVSON)[5" "]MISTAKEPROOF ML ENTRY P
ROGRAM[6" "]" MC

·15 PRINT"[RVSON][9" "]CREATED BY G. F. WHEAT[
9" "]11 1).1

'2f) PRINT"[RVSON)[3" "]COPR. J984, ION 1NTERNA

BUG REPELLENT
IMPORT'ANT' letters on white background are Bug Repellent line codes. Do not enter theml This and the preceding page explain lhese

" • codes and provide other essential information on entering Ahoy! programs. Read these pages before entering programs.

1.:'~1Jllradit:li~)fl" ('Cl'Uf. UST each Iim,~. "PHllhc ('mm". unJ c:mrcl.'l
lhem.
-5f#) FORX=49152T049488: READY: POKEX, Y:NEXT: END GJ
-5f~)1 DATA32,161,192,165,43,133,251,165,44,133 DL
-5f~)2 DATA252,160,0,132,254,32,37,193,234,177 DB
-5ff)3 DATA251,208,3,76,138,192,230,251,208,2 OF
-5f~)4 DATA230,252,76,43,192,76,73,78,69,32 KN
-5f~J5 DATA35,32,0,169,35,160,192,32,30,171 CA
-50f)6 DATAI60,0,177,251,170,230,251,208,2,230 CE
-5(1)7 DATA252,177,251,32,205,189,169,58,32,210JE
'5f~)8 DATA255,169,0,133,253,230,254,32,37,193 CL
'5fp)9 DATA234,165,253,160,0,76,13,193,133,253 NB
-5010 DATA177,2~1,208,237,165,253,41,240,74,74 MB
'5011 DATA74,74,24,105,65,32,210,255,165,253 EP
'5012 DATA41,15,24,105,65,32,210,255,169,13 GH
-5013 DATA32,220,192,230,63,208,2,230,64,230 AN
·5014 DATA251,208,2,230,252,76,11,192,169,153 NG
-5015 DATA160,192,32,30,171,166,63,165,64,76 BF
-5016 DATA231,192,96,76,73,78,69,83,58,32 EP
-5017 DATA0,169,247,160,192,32,30,171,169,3 PJ
'5018 DATAI33,254,32,228,255,201,83,240,6,201 FK
-5019 DATA80,208,245,230,254,32,210,255,169,4 FL
'5020 DATA166,254,160,255,32,186,255,169,0,133 CL
-5021 DATA63,133,64,133,2,32,189,255,32,192 GC
-Y)22 DATA255,166,254,32,2f)l,255, 76, 73,193,96 NN
-5023 DATA32,210,255,173,141,2,41,l,208,249 NH
-5024 DATA96,32,205,189,169,13,32,210,255,32 1M
-5025 DATA204,255,169,4,76,195,255,147,83,67 KC
-5026 DATA82,69,69,78,32,79,82,32,80,82 DC
-5027 DATA73,78,84,69,82,32,63,32,0,76 ML
-5028 DATA44,193,234,177,251,201,32,240,6,138 GN
-5029 DATA113,251,69,254,170,138,76,88,192,0 JK
-5030 DATA0,0,0,230,251 ,208,2,230,252,96 NA
-5031 DATA170,177,251,201,34,208,6,165,2,73 ~~

-5032 DATA255,133,2,165,2,208,218,177,251,201 JA
-5033 DATA32,208,212,198,254,76,29,193,0,169 PM
'5034 DATA13,76,210,255,0,0,0 PA

C·64 VERSION
By Michael Kleinert and David Barron

Type:. in. SAVE. anu RUN Ihl: Bug R<,/J('Jlt'fII. Type NEW, 'hen
type in Of LOAD thlJ Allm'! program yuu wi ..h to check. When ,hat'll
done. SAVE j'our progranl (doll'l RUN it!) umllYPC SYS .:l915:
IRETURNI.

To JX1U~ the Ihong dcprc~:- amI holtlthc SHIPf "cy.
Compare till.: code..; )OUf 11l1H:hinc gcncmll.'~ 10 Ihe clxlc'\ li,"l~d

tu th~ right nfthe rc..pc(:ti\'~ prograllliinc... I(you Spi.lt a L1iflcrcnl.'c.
.11\ error cxi:'lt:'\ in thai (jll~. Jot down ,the Illunbcr of Iin~:- \.. here

This program will let yOli debug any Ahoy! progmm. Follow lnw

Mruction~ for VIC 20 (C:l~CtlC or disk) or C-64.

VIC 20 VERSION
By Michael Kleinert and David Barron

For casselfe: lype in and save the Bug Repel/em program. then
'ype RUN 63000IRETURNISYS 828IRETURNI.lfyou 'ype<! the
program properly. it will generate a SCi of two·letlcr line code.) that
will match tholl;c listed 10 the right of the respective program lines.

Once you've gOt a working Bug Repellent, type in the pl'Ogram
you wish to check. Save it and type. the RUN and SYS commands.
listed above onre again. then compare the line codes generatcd to
thost.:. listed in the magazine. If you ~pot a discrepancy. a typing
error exiM~ in that line. Imponant: you mUM usc eX<Jctly the same
pacing a~ the program in the magazine. Due to memory limitations

on the VIC. the VIC Bug RepeJlem will register an error if your
spacing vurics from \vhat'~ primed.

You may type SYS 828 a~ many tillles as you wish. but if you
use the ca~setre, ror anything. type RUN 63000 to restore the
Repellent.

When your progntrn has been disinfected yOll may delete alllineli
from 63000 on. (Be:,.uTC the program you typcdocsn't include linc<i!
.bov~ 63000!)

For tUsk: enter Bug Repel/nil, save it. and type RUN:NEW
IRETURNI. Type in the progr:lm you wish tochcck. then SYS 828.

To p3u~e the line code~ listing, Pl'c.!o"S SHIFT.
To send ,he liS! to the printer 'YPC OPEN 4.4:CMD 4:SYS

828fRETURNI. When the CUr!\Of ('omes back. IYP~

PRINT#4:CLOSE 4fRETURNI.
'63f}p) FORX=828TOI023:READY:POKEX,Y:NEXT:END AC
'63f~)1 DATA169,0,133,63,133,64,165,43,133,251 JL
-63r~)2 DATAI65,44,133,252,I60,0,132,254,32,228 DF
-63f})3 DATA3,234,177,251,208,3,76,208,3,230 OE
'63f})4 DATA251,208,2,230,252,169,244,160,3,32 OH
'63005 DATA30,203,160,0,177,251,I70,230,251,20
8 m

'63f})6DATA2,230,252,177,251,32,205,221,169,58JJ
'63f})7 DATA32,210,255,169,0,133,253,230,254,32 OK
'63f~J8 DATA228,3,234,165,253,160,0,I70,177,251 LG
'63f})9 DATA201,32,240,6,138,lI3,251,69,254,170 BP
·63010 DATAI38,133,253,177,251 ,208,226,165,253
,41 DO

-63011 DATA240,74.74,74,74,24,105,65,32,2I0 EK
-63012 DATA255,165,253,4I,15,24,105,65,32,210 FO
-63013 DATA255,169,13,32,210,255,173,141,2,41 PK
·63014 DATAl,208,249,230,63,208,2,230,64,230 CB
·63015 DATA251,208,2,230,252,76,74,3,169,236 KH
'63016 DATAI60,3.32,30,203,166,63,165,64,32 DP
-63017 DATA205,221,169,13,32,2I0,255,96,230.25
1 a

·63018 DATA208,2,230,252,96,0,76,73,78,69 01
-63019 DATA83,58,32,0,76,73,78,69,32,35 FG
,63020 DATA32,0,0,0,0,0 LE
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I M PORT'ANT' Letters on white background are Bug RepelJent line codes. Do not enter theml This and the preceding page explain Ihese 
" • codes and provide other essential information on entering Ahoyl programs. Read these pages before entering programs. 

BUG REPELLENT 
Thb program willk! you debug any Ahoy! progrulTI . Follow in

... Irw.:lion!'o for V IC 20 (,a.!.~c llc or di~J...) or C-64. 

VIC 20 VERSION 
By Michael Kleinert and David Barron 

For c.'lISSelle: type in and save the Bllg Repl'l/etll program. then 
<ype RUN 63000(R ETURN (SYS 828(RETURN(. I ryou <ypcd <he 
program properly. it wil l generate a SCI of two-leiter line codes lhal 
will match Iho~c listed to the right of the respective program lines. 

Once you've got a working Bllg Repel/ellt. type in the program 
you wish to check. Save it and type the RUN and SYS command!!. 
lisled abovc once again. Ihen compare the line codes genenucd to 
those listed in the magazine. If you ~pot a discrepancy, a typing 
error exi .. ts in that line. Imponant: you must usc exactly the samc 
spacing as lhe program in lhe maga.linc. Due to memory limitations 
on the V IC, Ihe VIC Bug Repel/em will register an error if your 
l:Ipilcing varies from what\ prinlcd . 

You may Iypc SYS 828 as many times as you wish. bUI if you 
usc the Cal:lsc((c. for anything. type RUN 63000 10 reslore Ihe 
Repellent. 

When your program has becn disinfected yOll may dcletc aillinc .. 
from 63000 on. (Be sure Ihe program you type docsn'l include lincs 
abov~ 63000!) 

For disk: cnler Bug Repel/em. savc ii, and Iypc RUN:NEW 
(RETURN(. Type in <he program YOll wi,h <0 check. <hen SYS 828. 

To pausc the line codes Iil:a ing, press SHIFr. 
To send Ihc Iisl 10 Ihe printer type OPEN 4.4:CMD 4:SYS 

828IRETURN J. When the cu rso r ('ames back, Iype 
PRINTN4:CLOSE 4lRETURN (. 

'63r}}J FORX=828T01~23:READY:POKEX,Y:NEXT:END AC 
' 63r}J1 DATA169,~,133,63,133,64,165,43,133,251 JL 
· 63r}J2 DATA165,44,133,252,16~,~,132,254,32,228 DF 
' 63r}J3 DATA3,234,177,251,2~8,3,76,2~8,3,23~ OE 
·63r}J4 DATA251,2~8,2,23~,252,169,244,16~,3,32 OH 
·63~~5 DATA3~,2~3,16~,~,177,251,17~,23~,251,2~ 

8 ro 
'63r}J6 DATA2,23~,252,177,251,32,2~5,221,169,58 JJ 
'63r}J7 DATA32,21~,255,169,~,133,253,23~,254,320K 
'63r}J8 DATA228,3,234,165,253,16~,~,17~,177,251 LG 
·63rh9 DATA2rJ1,32,24rJ,6,138,1l3,251,69,254,17rJ BP 
·63'J1'J DATA 138 ,133,253,177 ,251, 2rJ8, 226 ,165 ,253 
,41 DD 

·63rJl1 DATA24'J,74,74,74,74,24,l rJ5,65,32,21'J EK 
·63rJ12 DATA255, 165 , 253 ,41 , 15 , 24 ,1'J5 , 65,32, 21'J FO 
'63~13 DATA255,169,13,32,21~,255,173,141,2,41 PK 
· 63rJ14 DATAl, 2rJ8 , 249 , 23'J , 63, 2rJ8 , 2, 23'J, 64, 23rJ CB 
·63~15 DATA251,2~8 , 2,23~,252 ,76 ,74,3,169 , 236 KH 
·63rJ16 DATA16rJ,3,32 ,3rJ,2rJ3 ,166 ,63 ,165 ,64, 32 DP 
·63'J17 DATA2rJS, 221 ,169 ,13, 32, 21 rJ, 255 ,96 , 23rJ, 25 
1 U 

· 63~18 DATA2~8 , 2,23~ , 252 ,96,~,76 ,73 ,78, 69 01 
· 63~19 DATA83,58,32 ,~,76 ,73 ,78 ,69 , 32 , 35 FG 
· 63'J2rJ DATA32,rJ,rJ,rJ,rJ,rJ LE 

C-64 VERSION 
By Michael Kleinert and David Barron 

Type in. SAVE. ;.InJ RUN the Bf/,~ R('/lc'l/c'lII. Type NEW, thcn 
1)l>e in or LOAD the AllOy! program yuu wi~h to decl... When (hal\ 
(lime. SAVE )our program (don'l RUN il !) und I)re SYS -l915::! 
(RETURN (. 

To pau~..: thc Ii .. ting dcpre~ .. and Imld the SH IFT J..e~. 

Compur..: (h..: cod..: .. your machine gencrah:~ 10 Ihc (·ode .. li~ led 

In the right ofthc n.· .. pc(·tive progwmlinc ... If yull ~pOl a diflcrcno:. 
,10 error C'(iM~ in Ilml lilll!. JOI down ,Ihe Ilumber \) r line~ where 
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C\lIu ri.ldil:linn .. 1)(.:(,'Ur. LIST c.ll·h linc. "Pili Ihe \,.'fror, .• mJ CllrrCl·t 

Ihcm I 
·5r}}J FORX=49152T049488:READY:POKEX,Y:NEXT:ENDGJ 
· sr}Jl DATA32,161,192,165,43,133,251,16S,44,133 DL 
·5r}J2 DATA252,16~,~,132,254,32,37,193,234,177 DB 
• Yh3 DATA251, 2rJ8 , 3 , 76 ,138 ,192 , 23rJ, 251, 2rJ8, 2 OF 
· sr}J4 DATA23~,252,76,43,192,76,73,78,69,32 KN 
• Yh5 DATA35,32,rJ,169,35,16rJ,l92,32,3'J,171 CA 
·5r}J6 DATAI6~,~,177,251,17~,23~,251,2~8,2,23~ CE 
·sr}J7 DATA252,177,251,32,2~5,189,169,58,32,21~ JE 
·5r}J8 DATA255,169,~,133,253,23~,254,32,37,193 CL 
·5r}J9 DATA234,165,253,16~,~,76,13,193,133,253 NB 
· 5~1~ DATA177,251,2~8,237,165,253,41,24~,74,74 MB 
· 5rJll DATA74 ,74;24 ,lrJS ,65 ,32,21'J , 255,165,253 EP 
· S~12 DATA41,15,24,l~5,65,32,21~,255,169,13 GH 
· S~13 DATA32,22~,192,23~,63,2~8,2,23~,64,23~ AN 
· 5~14 DATA251 , 2~8,2,23~ , 2S2 , 76,11 ,192 ,1 69 ,1 53 NG 
· 5~15 DATA16~ ,1 92,32 , 3~ ,17 1 ,1 66 , 63 ,1 65 , 64 , 76 BF 
· YJ16DATA231,192,96 ,76 ,73,78,69 ,83 ,58,32 EP 
· 5~17 DATA~ ,1 69,247 ,1 6~,192 , 32 , 3~ ,171,169 , 3 PJ 
• YJ18 DATA 133 ,254,32,228,255, 2rJl , 83 , 24rJ, 6 , 2rJl FK 
· 5rJ19 DATA8rJ, 2rJ8, 245 ,23rJ, 254 ,32 , 21'J , 255 ,169 ,4 FL 
·5~2~ DATA166,254,16~ , 255 , 32 ,1 86 , 255,169,~,133 CL 
·5~21 DATA63,133,64,133,2,32,189 , 25S ,32 ,192 GC 
· 5~22 DATA25S,166,254,32,2~I,255,76,73,193,96 NN 
· 5~23 DATA32,21~,255,173,141,2,41,I,2~8,249 NH 
·5rJ24 DATA96 , 32,2rJ5,189 ,169 ,13 ,32,21'J , 255 , 32 1M 
·5~25 DATA2~4,255,169 , 4 , 76 ,1 95 , 255,147 , 83 , 67 KC 
· 5~26 DATA82,69,69,78,32,79,82,32,8~,82 DC 
· 5rJ27 DATA 73 , 78 ,84 ,69 ,82,32 , 63 ,32,rJ , 76 ML 
·S~28 DATA44,193,234,177,251,2~l,32,24~,6,138 GN 
·S~29 DATA113,251,69,254,17~,138,76,88,192,~ JK 
· 5rJ3rJ DATMJ,rJ,rJ, 23rJ, 2S1 , 2rJ8 , 2, 23'J , 252 ,96 NA 
· 5~31 DATA17~,177,251,2~l,34,2~8,6,165,2,73 OM 
· 5~32 DATA255 ,1 33,2 ,1 65 , 2,2~8 , 218 ,177 , 251,2~1 JA 
· YJ33 DATA32,2rJ8 , 212 ,198,254 , 76,29,193,rJ ,169 FM 
· 5~34 DATA13,76,21~,255,~,~,~ PA 

~~ RlRTHEC·64 
By Gordon· F. Wheat 

Fltmk'I" 'nl \\ ill :llIm\ ) tIll tll ellh:r Ilwdllne I:tngu;l~e 'hOI: pro
!!rClIll .. \\ilhlllli ;'111) 111'''I"J..e:o.. Onl'c )(lU h;'l\c t)pcd Ihe progr'lIll in. 
.. a\e it fur I"uture U'L' . While entering all ~IL prllgr .... ll \\i lh 
F/u1/4 \/It'I'd t/ll:n.: " no neL~ Itl cnll~r .. paL'\~" or hll thc L'ilrri:Jge retul'll . 
Thi .. ''';.111 dOIlL' .. utol1lalil·:tII~ . )I yllU lllith':111 error 111 a Iinl"" hell 
\\tli ring and yuu \\il l he :t,J..eu 10 cnlcr II ugain . Til LOAD in ,I 
program Sit\ cd \\llh F/IIl/k.\J1c'('c/U .. L' LOA D ··Il;.I1111 .. •• I. I lor laJ>L'. 
,)r LOAD ·'nalllc".8. 1 j\)r <.Ii .. J.. . The rUI1l'IIOn J..c~~ mu) hc IN.'d all('!' 
Ihe .. 1.l rling and ending mklrc",'" hil\e heel) ~nl~red. 
fI SAVE~ "hm )IlU ha\c CIllCfeU .. u raf. 
t] - LOA D .. in it prugl';"ll \\i)rJ..cll on pn:' inu .. l) . 
f) - To t:unltnuc on:1 line )(Ju "lopped nn aller LOAl..)lIlg III Iht..· 
1H\.'\'iuu .. l) ... ,,\ed \\\)rJ... 
17 S(·iln .. lhrough Ihe pmgrallllt1lncittc a Pilnk-ular Illle. or 10 lind 
nut \~ ht:rt! yuu 'Itlppcd Ihe la'i tilll!.! you L'tllL'rcd Ihe prngr:tm 17 
lelllporilril~ I"rcL'/c, Ibe nUlpul ii' \\L'II . 

· 5 POKE5328rJ,12:POKE53281,11 . LL 
"]FLANKSPEED[ ·6 PRINT"[ CLEAR][c 8][RVSON][15" 

15" "]"; 
· FJ PRINT"[RVSON][5" 

ROGRAM[6" "]" 
·15 PRINT"[RVSON][9" 
911 

"]" 

ED 
"]MISTAKEPROOF ML ENTRY P 

Me 
"]CREATED BY G. F. WHEAT[ 

·2rJ PRINT"[RVSON][3" "]COPR. 1984, 
OM 

ION INTERNA 

TIm 
·3rJ f 
.4'J f 
427, 

· 71J f 
·75 [ 
· 76 [ 
·8rJ E 
S:SR 

·85 G 
·86 P 
·9rJ E 
·95 G 
·96 P 
·97 I 
·98 P 
· I II! 
· IIfJ 
· 121J 

· 125 
· I3IJ 
·135 
· WJ 
'I5'J 
• I(,rJ 
·171J 
· l!lfJ 
OIIIJ 

· 211! 
· 21 1J 
. 21\ 
' 212 
· 213 
·214 
· 215 
· 22IJ 

25fJ 
. 231J 

25fJ 
. 241J 
· 25fJ 
. 261J 
. 27rJ 
· 272 
· 274 
· 2S1J 
· 285 
·29'J 
·3rfj 
·311J 
·321J 
. 331J 
. 341J 
. 351J 
. 361J 
· jrllJ 
' IIJIIJ 
INT :I 

· IIJ21J 
GOTO 

· trJ31J 
! ": B: 

· IIJ4IJ 
RANI 

· trJ5'J 
arol 



TIONAL INC.[3" "]" DH ·F16(J PRINT"?ERROR IN SAVE":GOTOll(;(J EI
')(J FORA=54272T054296:POKEA,rJ:NEXT 1M ·1(J7(J PRINT"?ERROR IN LOAD":GOTOll(;(J GL
·4(J POKE54272,4:POKE54273,48:POKE54277,(J:POKE5 "lfJ8(J PRINT:PRINT:PRINT"END OF ML AREA":PRINT PC
4278,249: POKE54296 , IS NH 'll(}J POKES4276,17:POKE54276,16:RETURN BH

DGJ '7(J FORA=68(JT0699:READB:POKEA,B:NEXT KO ·12(;(J OPENI5,8,15:INPUT#15,A,AS:CLOSE15:PRINTA
3DL '75 DATA169,251 ,166,253,164,254,32,216,255,96 HJ S:RETURN 1M

DB .76 DATA169,(J,166,25I,164,252,32,213,255,96 JB '2(IJrJ REM GET FOUR DIGIT HEX PC
OF ·8(J BS="STARTING ADDRESS IN HEX":GOSUB2(Jl(J:AD= '2(JFJ PRINT:PRINTBS; :INPUTTS GM
KN B:SR=B HC ·2020 IFLEN(Ts)<>4THENGOSUB1020:GOT02010 II
CA .85 GOSUB2520:IFB=0THEN80 FO '2(~0 FORA=lT04:AS=MIDs(TS,A,l):GOSUB2060:IFT(
CE .86 POKE251,T(4)+T(3)*16:POKE252,T(2)+T(1)*16 KE A)=16THENGOSUB1020:GOT02010 AD

IJE 'o/J BS="ENDING ADDRESS IN HEX":GOSUB2(JFJ:EN=B IF '2(J5(J NEXT:B=(T(l)*4fJ96)+(T(2)*256)+(T(3)*16)+
CL ·95 GOSUB251(J:IFB=fJTHENBfJ FP T(4) : RETURN GF
NB '96 POKE254,T(2)+T(l)*16:B=T(4)+1+T(3)*16 MN -2(16(J IFAS>"@"ANDAS<"G"THENT(A)=ASC(AS)-55:RET
MB .97 IFB>255THENB=B-255:POKE254,PEEK(254)+1 GE URN EH
EP .98 POKE253, B: PRINT HN ·2(J7(J IFAS>" I"ANDAS<": "THENT( A)=ASC(AS )-48: RET
GH .1(;(j REM GET HEX. LINE IL URN KP
AN ·ll(J GOSUB3(J!(J: PRINT": [c P][ LEFT]"; : FORA=(/f08 FG ·2fJ8(J T( A)=16: RETURN NP
NG ·12(J FORB=(/f01:GOT02lfJ ~1D ·2YJ(J REM ADRESS CHECK LI
BF '125 NEXTB ME •251(J IFAD>ENTHEN1(J)(J MI
EF '130 A%(A)=T(1)+T(0)*16:IFAD+A-1=ENTHEN310 LH ·2515 IFB<SRORB>ENTHEN1040 MG
PJ '135 PRINT" [c P][LEFT~"; IK ·252(J IFB<2560R(B>4fJ96(JANDB<49152)ORB>53247THE
FK 'I4fJ NEXTA :T=AD-( INT(AD/256 )*256): PRINT" " PD NFJYJ HI

C
Ft . 15(J FORA=(/f07 :T=T+A%(A) :IFT>255THENT=T-255 LK ·253(J RETURN 1M

1 . 16(J NEXT lA • )(;(PJ REM ADDRESS TO HEX EB
G~ '17(J IFA%(8)<>TTHENGOSUBFJFJ:GOTOll(J FK -3(J1(J AC=AD:A=4fJ96:GOSUB3(J7(J HG
~H -180 FORA=(/f07:POKEAD+A,A%(A):NEXT:AD=AD+8:GOT -3020 A=256:GOSUB3070 CE

01lfJ MN -3(J3(J A=16: GOSUB3(J7(J PN
I~ •2(;(j REM GET HEX INPUT AB -3(J4fJ A=l: GOSUB3(J7(J MJ
KC -2FJ GETAS:IFA$=''''THEN2FJ HO -3(#J RETURN 1M
DC '211 IFAS=CHRS(20)THEN270 GC -3070 T=INT(AC/A):IFT>9THENAS=CHR$(T+55):GOT03
~ -212 IFAS=CHRs(l33)THEN4f#J' ~1D (J9(J CJ

-213 IFA$=CHR$(134)THEN41(PJ KF '3(J80 A$=CHR$(T+48) JP
J~ _214 IFAS=CHR$(l35 )THENPRINT" ": GOT045(lJ GE -3(J90 PRINTA$;: AC=AC-A*T: RETURN AC
N, _215 IFA$=CHR$( 136)THENPRINT" ": GOT047(;(J BJ -4f};(j A$="**SAVE**": GOSUB42(;(j AI
D~ -22(J IFA$>"@"ANDA$<"G"THENT(B)=ASC(A$)-55:GOTO ·405(J OPENl,T,J,A$:SYS68(J:CLOSEl LH
J 250 GM -4f16(J IFST=(/fHENEND EO
F!' .23(J IFA$>"I"ANDA$<": "THENT( B)=ASC( A$)-48:GOTO -4(J7(J GOSUB1f#J: IFT=8THENGOSUB12(;(j FJ
PA 25fJ LE -4fJ8(J GOT04(;fj(J FF.

-24fJ GOSUBl1(;(j:GOT02FJ LL -41(;(j AS="**LOAD**":GOSUB42(;(J AB
-2YJ PRINTAS"[c P][LEFT]"; OA -415(J OPEN1,T,rJ,A$:SYS69(J:CLOSEl MF
-260 GOT0125 CG '4160 IFST=64THEN110 JH
-27(J IFA>(JTHEN28(J OP -417(J GOSUBlfJ7(J: IFT=8THENGOSUB12(JfJ CM
-272 A=-l :IFB=lTHEN29(J OB -418(J GOT041(;(J FO
-274 GOTOl4fJ CJ -42(;(j PRINT" ":PRINTTAB(l4)A$ FG
- 28(J IFB=(JTHENPRINTCHR$(2(J) ;CHR$( 2(J); : A=A-1 HG -421(J PRINT: A$~"": INPUT"FILENAME"; A$ OM
-285 A=A-I BE -4215 IFA$=''''THEN42FJ GF
-29(J PRINTCHR$(2(J); :GOTOl4fJ KH -422(J PRINT:PRINT"TAPE OR DISK?":PRINT DF
-3(;(j RFN LAST LINE AD -423(J GETB$ :T=l : IFB$="D"THENT=8: A$="@fJ: "+A$: RE
-3lfJ PRINT" ":T=AD-(INT(AD/256)*256) GJ TURN IG
-32fJ FORB=(/fOA-l :T=T+A%(B) :IFT>255THENT=T-255 PL -424fJ IFB$<>"T"THEN42)(J FN
-330 NEXT IA -4250 RETURN 1M
-34fJ IFA%(A)<>TTHENGOSUBlfJl(J:GOTOll(J KF ·4YJfJ BS="CONTINUE FROM ADDRESS":GOSUB2(J1(J:AD=
-35(J FORB=(/fOA-l :POKEAD+B,A%(B) :NEXT HN B DK
- 36(J PRINT: PRINT"YOU ARE FINISHED i": GOT04f#J ON ·45VJ GOSUB2515: IFB=(JTHEN4YJfJ MA
- F!JfJ REM BELL AND ERROR MESSAGES FL ·452(J PRINT:GOTOIFJ 01
•FJFJ PRINT: PRINT"LINE ENTERED INCORRECTLY": PR ·47(;(j B$="BEGIN SCAN AT ADDRESS" :GOSUB2(Jl(J: AD=
INT:G0TOIF;(j DH B FH

LI . FJ2(J PRINT: PRINT"INPUT A 4 DIGIT HEX VALUE!": •47(J5 GOSUB2515: IFB=(/fHEN47(;(J NK
GOTOll(;(J JA ·47(16 PRINT:GOT0474fJ DI

EI _FJ3(J PRINT: PRINT"ENDING IS LESS THAN STARTING -471(J FORB=(/f07: AC=PEEK(AD+B) :GOSUB3(J3(J: IFAD+B
i":B=(J:GOTOll(;(j HD =ENTHENAD=SR:GOSUB1(J8{J:GOTOll(J BK

Me -1(J4fJ PRINT:PRINT"ADDRESS NOT WITHIN SPECIFIED -4715 PRINT" "; :NEXTB EC
RANGEi":B=(J:GOTOll(!J AG -472(J PRINT:AD=AD+8 GN

Dr -1(J5(J PRINT:PRINT"NO'f ZERO PAGE OR RO~I!":B=(J:G -47)(J GETB$:IFB$=CHR$(136)THENll(J MN
OTOllfJfJ KN -474fJ GOSUB3(Jl(J:PRINT": "; :GOT047FJ JD

AHOY! 87

TIONAL INC . [3" "]" DH ' 1(;6(; PRINT" ?ERROR IN SAVE": GOTOll,f; EI 
• 3(; FORA=54272T054296: POKEA ,r;: NEXT 1M . F;7(; PRINT"?ERROR IN LOAD" : GOTOll(;(; GL 
,4(; POKE54272 . 4:POKE54273 . 48 : POKE54277,r;:POKE5 ,'1 (;8(; PRINT:PRINT : PRINT"END OF ML AREA" : PRINT PG 
4278.249 : POKE54296 .15 NH ,1 [(;(; POKE54276. 17:POKE54276. 16: RETURN BH 

GJ ' 7(; FORA=68(;T0699:READB:POKEA.B:NEXT KO ·12,,..; OPEN15 . 8 . 15:INPUTH15.A.A$:CLOSE15 : PRINTA 
DL ' 75 DATAI69.251.166.253 . I64.254.32 . 216 . 255.96 HJ $: RETURN 1M 
DB . 76 DATAI69,r; .166.251.164.252.32.213.255.96 JB· 2(}j(; REM GET FOUR DIGIT HEX PC 
OF ,8(; B$="STARTING ADDRESS IN HEX" :GOSUB2(;F;: AD= • 2(;F; PRINT : PRINTB$; : INPUTT$ GM 
KN B: SR=B HC • 2(;2(; IFLEN(T$ ) <>4THENGOSUBF;2(; : GOT02(;F; II 
CA .85 GOSUB252(;:IFB=(JfHEN8(; FO ' 2(J4(; FORA=lT04 : A$=MID$(T$ .A. l) :GOSUB2(J6(;:IFT( 
CE ' 86 POKE251 .T(4)+T{3)*16:POKE252.T{2)+T(l)*I6 KE A)=16THENGOSUBF;2(; :GOT02(;F; AD 
JE ' 9(; B$=" ENDING ADDRESS IN HEX":GOSUB2(;F; : EN=B IF '2(;5(; NEXT:B=(T(l)*M;96)+(T(2)*256)+{T{3)*16)+ 
CL ·95 GOSUB251(; : IFB=(ffHEN8(; FP T(4):RETURN GF 
NB · 96 POKE254 .T(2)+T(l)*16:B=T(4)+1+T{3)*16 MN '2(;6(; IFA$>"@" ANDA$ <"G"THENT(A)=ASC(A$)-55:RET 
MB . 97 IFB>255THENB=B-255: POKE254 . PEEK( 254 )+1 GE URN EH 
EP . 98 POKE253 . B:PRINT HN ' 2(;7(; IFA$ >" / "ANDA$<":"THENT{A)=ASC(A$)-48:RET 
GH . I,f; REM GET HEX LINE I L URN KP 
AN , 11(; GOSUB3(;F;:PRINT" : [c P][LEFT]"; : FORA=(;T08 FG , 2(;8(; T(A)=16:RETURN NP 
NG , 12(; FORB=(ffOl:GOT02F; ~1D ,25(;(; REM ADRESS CHECK LI 
BF '125 NEXTB ME '251(; IFAD>ENTHENl(;Y; MI 
EF , 13(; A%(A)=T(l )+T(r;)*16 : IFAD+A-l=ENTHEN3F; LH · 2515 IFB<SRORB>ENTHENl(J4(; MG 
PJ · 135 PRINT" [c P][LEFT.]"; IK , 252(; IFB<2560R(B>M;96(;ANDB<49152)ORB>53247THE 
FK ' IM; NEXTA :T=AD-(INT(AD/256)* 256):PRINT" " PO NF;5(; MI 
Fl · 15(; FORA=(ff07:T=T+A%(A):IFT>255TH ENT=T-255 LK · 25Y; RETURN 1M 
Cl , 16(; NEXT lA • 3(fjr; REM ADDRESS TO HEX EB 
G~ '!7(; IFA%(8) <>TTHENGOSUBF;[(; : GOTOll(; FK ' 3(;1(; AC=AD : A=4(;96 :GOSUBY;7(; HG 
~~ ' 18(; FORA=(;T07:POKEAD+A.A%(A):NEXT : AD=AD+8 :GOT ' 3(;2(; A=256 :GOSUB3(;7(; CE 

011(; MN ' 3(;3(; A=16:GOSUB3(;7(; PN 
I~ • 2(;(; RFJ1 GET HEX INPUT AB ' 3(J4(; A=l: GOSUB3(;7(; MJ 
KC ' 2F; GETA$ : IFA$=""THEN2F; HO '3(J6(; RETURN 1M 
DC . 211 IFA$=CHR${ 2(;)THEN 27(; GC • 3(;7(; T=INT( AC/ A) : IFT>9THENA$=CHR$(T+55) : GOT03 
~~ · 212 IFA$=CHR$(l33)THENM;f;f;' ~1D (;9(; CJ 

· 213 IFA$=CHR$(I34)THEN41(;(; KF '3(J8(; A$=CHR$(T+48) JP 
JR • 214 IFA$=CHR$( 135 )THENPRINT" ": GOT045(;(; GE ' Y;9(; PRINTA$; : AC=AC-A*T: RETURN AC 
N~ • 215 IFA$=CHR${ 136 )THENPRINT" ": GOT04 7(;(; BJ ' M;(;(; A$="**SAVE**": GOSUB42,f; AI 
D~ ,22(; IFA$>"@"ANDA$ <"G"THENT(B)=ASC{A$)-55:GOTO ' M;5(; OPENI .T.l.A$:SYS68(; : CLOSEl LH 
J! 25'; GM ' MJ6(; IFST=(ffHENEND EO 
~ , 23(; IFA$>" / "ANDA$<":"THENT(B)=ASC(A$)-48:GOTO ' M;7(; GOSUBF;6(; :IFT=8THENGOSUB12(;(; FJ 
PA 25(; LE • MJ8(; GOT04(;f;f; FF. 

'2M; GOSUBll(;(;:GOT02F; LL · 41(;(; A$="**LOAD**": GOSUB42(;(; AB 
, 25(; PRINTA$" [c P][LEFT]"; OA ,415'; OPENl.T . (;.A$:SYS69(; :CLOSEl MF 
· 260 GOT0125 CG ·4160 IFST=64THENl10 JH 
• 27(; IFA >(;THEN28(; OP ·417(; GOSUBl(;7(; : IFT=8THENGOSUBI2(;(; CM 
·272 A=-l : IFB=ITHEN29(; OB ,418(; GOT04[(;(; FO 
· 274 GOTOIM; CJ ,42(;(; PRINT" " : PRINTTAB(l4)A$ FG 
, 28(; IFB=(;THENPRINTCHR${2(;);CHR$(2(;); :A=A-l HG ,421(; PRINT:A$= ... ·:INPUT"FILENAME";A$ OM 
' 285 A=A-l BE ·4215 IFA$=''''THEN42F; GF 
• 29(; PRINTCHR$( 2(;) ; : GOTOIM; KH ,422(; PRINT : PRINT"TAPE OR DISK?": PRINT OF 
• Y;(; REM LAST LINE AD ,423(; GETB$ oT=l: IFB$="D"THENT=8: A$="@f; : "+A$: RE 
• 3F; PRINT" ": T=AD-{ INT{AD/256 )*256) GJ TURN IG 
• 32(; FORB=(ffOA-l :T=T+A%.( B) : IFT>255THENT=T- 255 PL , 424'; IFB$<>"T"THEN42Y; FN 
• 33(; NEXT lA • 425(; RETURN 1M 
• 3M; IFA%{ A) <>TTHENGOSUBF;I(;: GOTOll(; KF , 45(;(; B$="CONTINUE FROM ADDRESS" :GOSUB2(;[(; : AD= 
, 35(; FORB=(ffOA-l : POKEAD+B.A%{B):NEXT HN B OK 
'36(; PRINT :PRINT"YOU ARE FINISHED!" :GOTOM;f;f; ON ,451(; GOSUB2515 : IFB=(;THEN45(;(; MA 
• [(;f;f; REM BELL AND ERROR MESSAGES FL ·452(; PRINT :GOTOIF; 01 
' 1(;1(; PRINT : PRINT"LINE ENTERED INCORRECTLY":PR · 47(;(; B$="BEGIN SCAN AT ADDRESS":GOSUB2(;I(;:AD= 
INT:G0TOll(;(; DH B FH 

LI . F;2(; PRINT : PRINT" INPUT A 4 DIGIT HEX VALUE!": • 4 7(;5 GOSUB2515: IFB=(ffHEN4 7(;(; NK 
GOT01100 JA · 4706 PRINT:GOT04740 01 

El • F;3(; PRINT : PRINT" ENDING IS LESS THAN STARTING · 47 [(; FORB=(ff07: AC=PEEK(AD+B) : GOSUB3(;3(; : IFAD+B 
!": B=(;:GOTOl[(;(; HD =ENTHENAD=SR :GOSUBI(;8(; :GOTOll(; BK 

M( • F;M; PRINT : PRINT" ADDRESS NOT WITHIN SPECIFIED · 4715 PRINT" ";: NEXTB EC 
RANGE!":B=(;:GOTOIF;(; AG , 472(; PRINT :AD=A D+8 GN 

Dt '1 (;5(; PRINT : PRINT" NOT ZERO PAGE OR RO~l! ": B=(; : G , 473(; GETB$ :IFB$=CHR$(I36)THENI[(; MN 
OTOll(;(; KN ·474(; GOSUB3(;F; :PRINT": "; : GOT047[(; JD 
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IMPORTANTI Letters on white background are Bug Repellent line codes. 00 not enter them! Pages 85 and 86 explain these codes
• and provide other essential information on entering Ahoy! programs. Refer 10 these pages before entering any programs!

MOVING Gc:?./. _ //
THROUGH LJt1Itn- CYf/{t?/IIIJ-!?

FROM PAGE 18 MENU FOR VIC 20

·1 R]'}I MENU FOR VIC--POKEING COLOR MmORY JG
·7 R]'}I m
·8 R]'}I DISABLE RUN/STOP & SHIIT/COHMODORE EG
'9 REM JD
,10 POKE 808,lf}):POKE 657,128 JP
·20 DIM CO(4) KH
·27 R]'}I m
·28 R]'}I SET COO TO ADDRESSES OF OPTION F
IELDS IN COLOR MEMORY MD

·29 R]'}I JD
·30 CM~384f}):CO(0)~38513:FOR I~l TO 4:CO(
I)~0(I-1)+22:NEXT PF

'37 REM JD
'38 REM SET OLD AND NEW COLOR LOCATIONS A

ND COLOR VALUES IL
·40 NP~2:XP~2:NC~1:XC~0:POKE 36879,232 PC
·41 PRINT "[ BLACK]"; KF
·47 REM JD
·48 REM PRINT THE MENU AO
·49 REM JD
·Sf) CR$~CHR$(13):PRINT "[CLEAR] CHOOSE YO

UR SANDWICH" EN
·51 PRINT "[4" "]F5~UP F7~DOWN"CR$"[5""

]SPACE~CHOICE" BE
·52 PRINT "[21"*"]"CR$"*[19" "]*" FF
•53 PRINT "* ROAST BEEF[ 7" "]*"CR$"* CO
RNED BEEF[6" "]*" LB

,54 PRINT "* SHAVED HAM[7" "]*"CR$"* PA
STRAMI[9" "]*" HN

·55 PRINT "* TURKEY & SALAMI *"CR$"*[19
" "]*" KG

'56 PRINT "[21"*"]"CR$CR$CR$CR$CR$CR$ GB
·57 PRINT "[4" ·"]PRESS [RVSON]Q[RVSOFF] T
o QUIT"; BJ

·6f) GOSUB 9f}) DD
-97 REM JD
'98 REM READ KEYBOARD BA
'99 REM JD
'lff) A~PEEK(197):IF A~64 THEN 100 CH
'106 REM JD
·If)7 REM JD
·If)8 REM STOP NOW? BI
·If)9 REM JD
'110 IF A~48 THEN 800 DJ
'117 REM JD
'118 REM CHOICE MADE? JB
'119 REM JD
'120 IF A~32 THEN GOSUB 200:GOTO 100 NH
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·127 REM m
'128 REM MOVE UP? KN
'129 REM m
'130 IF A~55 THEN NP~NP-1:IF NP<0 THEN NP
~4 BB

'137 REM m
'138 REM HOVE DOWN? EN
'139 REM JD
'140 IF A~63 THEN NP~NP+1:IF NP>4 THEN NP
~0 AD

'148 REM IF MOVE, GO 00 IT GC
·150 IF NP<>XP THEN GOSUB 920:GOSUB 900:X
P~NP AO

'160 POKE 197,64:GOTO 100 CN
'2f}) IF PEEK(197)<>64 THEN 200 DL
'207 REM JD
·208 REM CLEAR OLD CHOICE JJ
'2f)9 REM JD
·21f) PRINT "[HOME][13"[DOWN]"]YOU CHOSE:"
CR$"[21" "][UP]" FE

·217 REM JD
·218 REM JUMP TABLE CL
·219 REM JD
·220 ON NP+l GOTO 300,400,500,600,700 KM
'3fJfJ PRINT "ROAST BEEF ON WHEAT": RETURN EM
•4fJfJ PRINT "CORNED BEEF ON RYE": RETURN OJ
•5f)f) PRINT "SHAVED HAM ON BUN": RETURN BK
·6fJfJ PRINT "PASTRAMI ON TOAST":RETURN EP
•7f}) PRINT "TURKEY/SALAMI ON ROLL": RETURN HI
'797 REM m
·798 REM QUIT ROUTINE PO
'799 REM JD
'8f}) IF PEEK(197)<>64 THEN 800 EB
'8lf) PRINT "[CLEAR]":POKE gr)8,1l2:POKE 65
7,0:POKE 198,0:END GL

·897 R~I JD
'898 REM POKE COLORS INTO COLOR MEMORY PD
'899 REM m
'9f}) FOR I~CO(NP) TO CO(NP)+15:POKE I,NC:
NEXT: RETURN LK

·920 FOR I~O(XP) TO CO(XP)+15:POKE I,XC:
NEXT: RETURN II

MENU FOR C-64
'1 REM MENU FOR 64--POKEING COLOR MmORY PO
·7 REM JD
·8 REM DISABLE RUN/STOP AND RESTORE JC
·9 REM JD
'10 POKE 792,193:POKE 808,239:POKE 657,12
8 ~

·20 DIM CO(4) JL
·27 REM JD
·28 REM SET CO() TO ADDRESSES OF OPTION F
IELDS IN COLOR MmORY DP

'29 REM JD

•3f) C
I)=C

'37 R
'38 R

NO 0
·40 N
·47 R
·48 R
'49 R
·5fJ C
OSE

'51 P
SPAC

·52 P
·53 P

RNED
•54 Pi
STRAl

·55 P
*[21'

'56 PI
'57 PI

SOFF
•6fJ Gl
'97 RI
'98 RI
'99 RI
'lffJ
'VJ6
'lfJ7
'I f)8
•FJ9
'IF)
·117
·U8
·119
•12f)
·127
·128
·129
·13fJ
4

·137
-138
'139
'IMJ

fJ
'148
•15fJ

P=N
•16fJ

'2f/J
•2fJ7
• 2flS
•2f)9
•21 fJ
CR$'

·217

1M PORTANTI Letters on white background are Bug Repellent line codes. 0 0 not enter them! Pages 85 and 86 explain these codes 
• and provide other essential information on entering Ahoy! programs. Refer to these pages before entering any programs! 

MOVING C:< /. - // 
THROUGH L7tVM CYf/{t?/IIt1f 

FROM PAGE 18 MENU FOR VIC 20 

·1 REM MENU FOR VIC--POKEING COLOR MEMORY JG 
·7 REM m 
·8 REM DISABLE RUN/STOP & SHIFT/COMMODORE EG 
·9 REM JD 
·10 POKE 808,100:POKE 657,128 JP 
· 20 DIM CO(4) KH 
·27 REM m 
· 28 REM SET CO() TO ADDRESSES OF OPTION F 
IELDS IN COLOR MEMORY MD 

·29 REM JD 
· 30 CM~384(ft) : CO(0)~38513 : FOR I~l TO 4:CO( 
I)~0(I-1)+22:NEXT PF 

· 37 REM JD 
·38 REM SET OLD AND NEW COLOR LOCATIONS A 

ND COLOR VALUES IL 
· 40 NP~2 : XP~2:NC~1 : XC~0 : POKE 36879 , 232 PC 
·41 PRINT "[ BLACK]"; KF 
·47 REM JD 
·48 REM PRINT THE MENU AO 
·49 REM JD 
· sr) CR$~CHR$(l3) : PRINT "[ CLEAR] CHOOSE YO 

UR SANDWICH" EN 
·51 PRINT "[ 4" "]F5~UP F7~DOWN "CR$" [5" " 
]SPACE~CHOICE" BE 

· 52 PRINT "[21"*"]"CR$"*[19" "]*" FF 
·53 PRINT "* ROAST BEEF[ 7" "]*"CR$"* CO 

RNED BEEF[ 6" "]*" LB 
·54 PRINT "* SHAVED HAM[7" " ]*"CR$"* PA 
STRAMI[9" "]*" HN 

· 55 PRINT "* TURKEY & SALAMI *"CR$"*[19 
" "]*" KG 

• 56 PRINT "[ 21 "*" ] "CR$CR$CR$CR$CR$CR$ GB 
·57 PRINT "[4" ' ''] PRESS [RVSON]Q[RVSOFF] T 
o QUIT"; BJ 

· 60 GOSUB 900 DD 
·97 REM JD 
·98 REM READ KEYBOARD BA 
·99 REM JD 
· l(ft) A~PEEK(197):IF A~64 THEN 100 CH 
·106 REM JD 
·F)7 REM JD 
·108 REM STOP NOW? BI 
·1()9 REM JD 
·110 IF A~48 THEN 800 DJ 
·117 REM JD 
·118 REM CHOICE MADE? JB 
·119 REM JD 
· 120 IF A~32 THEN GOSUB 200:GOTO 100 NH 
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·127 REM m 
· 128 REM MOVE UP? KN 
·129 REM m 
· 130 IF A~55 THEN NP~NP-1: IF NP<0 THEN NP 
~4 BB 

·137 REM JD 
·138 REM MOVE DOWN? EN 
·139 REM JD 
·140 IF A~63 THEN NP~NP+1 : IF NP>4 THEN NP 
~() AD 

·148 REM IF MOVE, GO DO IT GC 
·150 IF NP<>XP THEN GOSUB 920 :GOSUB 900 :X 
P~NP AO 

·16() POKE 197,64: GOTO 1()0 CN 
·200 IF PEEK(197)<>64 THEN 200 DL 
·207 REM JD 
· 208 REM CLEAR OLD CHOICE JJ 
·2()9 REM JD 
·21() PRINT "[HOME](13"[DOWN]"]YOU CHOSE: " 
CR$"[21" "](UP]" FE 

· 217 REM JD 
· 218 REM JUMP TABLE CL 
· 219 REM JD 
· 220 ON NP+1 GOTO 300,400,500 ,600,700 KM 
· 3(h PRINT "ROAST BEEF ON ImEAT": RETURN EM 
• 4(h PRINT "CORNED BEEF ON RYE": RETURN OJ 
• srf) PRINT "SHAVED HAM ON BUN": RETURN BK 
· 6(h PRINT "PASTRAMI ON TOAST": RETURN EP 
·7(ft) PRINT "TURKEY/SALAMI ON ROLL": RETURN HI 
·797 REM JD 
·798 REM QUIT ROUTINE PD 
·799 REM JD 
·8(f) IF PEEK(197)<>64 THEN 800 EB 
·8F) PRINT "[ CLEAR]" : POKE 8()8 ,112: POKE 65 
7,0:POKE 198,0 :END GL 

· 897 REM m 
· 898 REM POKE COLORS INTO COLOR MEMORY PD 
· 899 REM JD 
· 900 FOR I~CO(NP) TO CO(NP)+15:POKE I , NC : 

NEXT : RETURN LK 
·920 FOR I~CO(XP) TO CO(XP)+15 :POKE I,XC: 
NEXT : RETURN II 

MENU FOR C-64 
·1 REM MENU FOR 64--POKEING COLOR MEMORY PO 
· 7 REM JD 
·8 REM DISABLE RUN/STOP AND RESTORE JC 
·9 REM JD 
·10 POKE 792 ,193 :POKE 808,239:POKE 657,12 
8 ~ 

· 20 DIM CO(4) JL 
·27 REM JD 
· 28 REM SET CO() TO ADDRESSES OF OPTION F 
IELDS IN COLOR MEMORY DP 

· 29 REM JD 

· 3() C 
1)=0 

· 37 R 
· 38 R 

ND 0 
-4f) N' 
· 47 R 
·48 R 
·49 RI 
· 5() CI 
aSE' 

·51 PI 
SPAC: 

· 52 P 
·53 PI 

RNED 
· 54 PI 

STRAI 
· 55 P 
*[21 1 

· 56 PI 
·57 PI 
saFF 

- 6() G( 

· 97 RI 
· 98 RI 
·99 RI 
· l(f) 
. F)6 
· 1()7 
· 1()8 
. F)9 
· IF) 
· 117 
· U8 
·119 
• 12() 
·127 
·128 
·129 
·13() 
4 

· 137 
·138 
·139 
· 14() 

() 

· 148 
• 15() 

• 16() 
· 2(fJ 
· 2()7 
· 2()8 
·2()9 
· 21() 

· 217 



·218 REM JUMP TABLE EB
·219 REM JD
'22rJ ON NP+1 GOTO 3rh,4r.fJ,Yh,6rh,7rftj GC
•Jrh PRINT "ROAST BEEF ON \o/HEAT": RETURN PE
·4rJO PRINT "CORNED BEEF ON RYE": RETURN EL
•Yh PRINT "SHAVED HAM ON A CROISSANT": RE
m~ m

·6rl") PRINT "PASTRAMI ON TOAST":RETU~ DI
·7rl"J PRINT "TURKEY & SALAMI ON ROLL": RETU

RN LH
'797 REM JD
'798 REM QUIT ROUTINE PJ
'799 REM JD
'8rl") IF PEEK(197)<>64 THEN 800 EL
·81r) PRINT "[CLEAR]":POKE 792,71:POKE 8r)8

,237:POKE 657,0:POKE 198,O:END OE
'897 REM JD
'898 REM POKE COLORS INTO COLOR MEl'lORY BM
·899 REM JD
'900 FOR I=CO(NP) TO CO(NP)+15:POKE I,NC:
NEXT: RETURN JD

·920 FOR I=CO(XP) TO CO(XP)+15:POKE I,XC:
NEXT: RETURN LJ

FAST MENU FOR (-64
·7 REM JD
·8 REM DISABLE RUN/STOP AND RESTORE JC
'9 REM JD
'10 POKE 792,193:POKE 808,239:POKE 657,12
8 ~

'2r) DIM V$(23) LF
·27 REM JD
·28 REM SET V$O TO ROW NUMBERS BG
'29 REM JD
'3r) V$(r))="[HOME]":FOR 1=1 TO 23:V$(I)=V$
(I-1)+"[DOWN]":NEXT ME

'37 REM JD
·38 REM SET OLD AND NEW COLOR LOCATIONS A

NO COLOR STRINGS IK
•MJ NP=2: XP=l :XC$=" [c 7][ 39" , "] II MJ
·41 HC$="[WHITE]"+RIGHT$(XC$,39) JG
·47 REM JD
·48 REM PRINT THE MENU EE
·49 REM JD
'5r) CR$=CHR$(l3) :PRINT "[CLEAR][FJ" "]CHO
OSE YOUR SANDWICH" HD

·51 PRINT "[5" "]F5=UP[3" "]F7=DOWN[3" "]
SPACE=CHOICE" AF

'52 PRINT CR$"[23"*"]"CR$"*[21" "]*" KM
'53 PRINT "* ROAST BEEF[9" "]*"CR$"* CO
RNED BEEF[8" "]*" OF

'54 PRINT "* SHAVED HAM[9" "]*"CR$"* PA
STRAMI[ll" "]*" ON

'55 PRINT "* mRKEY & SALAMI[4" "]*"CR$"
*[21" "]*" 1'10

'56 PRINT "[23"*"]"CR$CR$CR$CR$CR$CR$ EA
'57 PRINT "[9" "]PRESS [RVSON]RUN/STOP[RV
SOFF] TO QUIT"; LI
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'30 CM=55296:CO(0)=55499:FOR 1=1 TO 4:CO(
I)=CO(I-1)+40:NEXT FJ

·37 REM JD
.38 REM SET OLD AND NEW COLOR LOCATIONS A

ND COLOR VALUES FE
·40 NP=2:XP=2:NC=1:XC=14 NL
·47 RE}! JD
·48 REM PRINT THE MENU EE
'49 REM JD
.y) CR$=CHR$(l3) :PRINT "[CLEAR][FJ" "]CHO
OSE YOUR SANDWICH" HD

·51 PRINT "[5" "]F5=UP[3" "]F7=DOWN[3" "]
AD SPACE=CHOICE" AF
GC '52 PRINT CR$"[23"*"]"CR$"*[21" "]*" KM

·53 PRINT "* ROAST BEEF[9" "]*"CR$"* CO
RNED BEEF[8" "]*" OF

'54 PRINT "* SHAVED HAM[9" "]*"CR$"* PA
STRAMI[ll" "]*" ON

'55 PRINT "* TURKEY &SALAMI[4" "]*"CR$"
*[21" "]*" 1'10

'56 PRINT "[23"*"]"CR$CR$CR$CR$CR$CR$ EA
'57 PRINT "[9" "]PRESS [RVSON]RUN/STOP[RV
SOFF] TO QUIT II ; LI

·6rJ GOSUB 9rh DB
·97 REM JD
'98 REM READ KEYBOARD AI

rn '~REM JD
EM ·100 A=PEEK(197):IF A=64 THEN 100 PP
OJ '106 REM JD
BK •FJ7 REM JD
EP •FJ8 REM STOP NOW? BK
HI 'lrJ9 REM JD
o ·110 IF A=63 THEN 8rfl) DM

PD ·117 REM JD
D '118 REM CHOICE MADE? LJ

EB •119 REM JD
·120 IF A=60 THEN GOSUB 200:GOTO 1rflJ OH
'127 REM JD
·128 REM MOVE UP? KJ
·129 REM JD
'130 IF A=6 THEN NP=NP-1:IF NP<O THEN NP=
4 ~

'137 REM JD
'138 REM MOVE DOlm? DN

I ·139 REM JD
'140 IF A=3 THEN NP=NP+1:IF NP>4 THEN NP=
o FF

'148 REM IF MOVE, GO DO IT DJ
'150 IF NP<>XP THEN GOSUB 920:GOSUB 900:X
P=NP AL

'160 POKE 197,64:GOTO 100 DN
·200 IF PEEK(197)<>64 THEN 200 FF
·207 REM JD
·208 REM CLEAR OLD CHOICE GF
'209 REM JD
·21rJ PRINT "[HOl'lE][13"[DOWN]"]YOU CHOSE:"

P CR$"[25" "][UP]" CG
o ·217 REM JD

'30 CM=55296:CO(0)=55499:FOR 1=1 TO 4:CO( 
I)=CO(I-1)+40:NEXT FJ 

'37 REM JD 
'38 REM SET OLD AND NEW COLOR LOCATIONS A 

KN ND COLOR VALUES FE 
JD ·40 NP=2 :XP=2:NC=1 :XC=14 NL 

·47 REM JD 
BB ·48 REM PRINT THE MENU EE 
JD '49 REM JD 
EN .y) CR$=CHR$(l3):PRINT "[CLEAR)[FJ" "]CHO 
JD OSE YOUR SANDWICH" HD 

·51 PRINT "[5" "]F5=UP[3" "]F7=DOIVN[3" ttl 
SPACE=CHOICE" AF 

'52 PRINT CR$"[23"*"]"CR$"*[21" "]*" KM 
· 53 PRINT "* ROAST BEEF[9" "]*"CR$"* CO 

RNED BEEF[ 8" "]*" OF 
'54 PRINT "* SHAVED HAM[9" "]*"CR$"* PA 
STRAMI[l1" " ]*" ON 

'55 PRINT "* TURKEY & SALAMI[4" "]*"CR$" 
*[21" "]*" MO 

' 56 PRINT "[23"*"]"CR$CR$CR$CR$CR$CR$ EA 
'57 PRINT "[9" "]PRESS [RVSON]RUN/STOP[RV 
SOFF] TO QUIT"; LI 

·60 GOSUB 900 DB 
·97 REM JD 
' 98 REM READ KEYBOARD AI 
' 99 REM JD 
' 100 A=PEEK(197):IF A=64 THEN 100 PP 
'106 REM JD 
·107 REM JD 
·108 REM STOP NOW? BK 
'109 REM JD 
·110 IF A=63 THEN 800 DM 
·117 REM JD 
'118 REM CHOICE MADE? LJ 
'119 REM JD 
'120 IF A=60 THEN GOSUB 200 :GOTO 100 OH 
'127 REM JD 
·1 28 REM MOVE UP? KJ 
·129 REM JD 
'130 IF A=6 THEN NP=NP-1 :IF NP<0 THEN NP= 
4 CJ 

'137 REM JD 
. 138 REM MOVE DOIVN? DN 
· 139 REM JD 
'140 IF A=3 THEN NP=NP+1:IF NP>4 THEN NP= 
o FF 

' 148 REM IF MOVE, GO DO IT DJ 
'150 IF NP<>XP THEN GOSUB 920:GOSUB 900:X 
P=NP AL 

'160 POKE 197,64:GOTO 100 DN 
· 200 IF PEEK(197) <>64 THEN 200 FF 
· 207 REM JD 
·208 REM CLEAR OLD CHOICE GF 
'209 REM JD 
' 21() PRINT "[HOME)[13"[DOWN]"]YOU CHOSE:" 
CR$"[25" ")[UP]" CG 

·217 REM JD 

· 218 REM JUMP TABLE EB 
· 219 REM JD 
·220 ON NP+1 GOTO 300 ,4('),500,600 ,7(,) GC 
• 3fh PRINT "ROAST BEEF ON Io/HEAT": RETURN PE 
·4(h PRINT "CORNED BEEF ON RYE": RETURN EL 
• 5(h PRINT "SHAVED HAM ON A CROISSANT" : RE 
TURN KG 

,6(,) PRINT "PASTRAMI ON TOAST": RETURN DI 
• 7()f) PRINT "TURKEY & SALAMI ON ROLL" : RETU 

RN LH 
' 797 REM JD 
' 798 REM QUIT ROUTINE PJ 
' 799 REM JD 
'8(,) IF PEEK(197) <>64 THEN 800 EL 
'8F) PRINT "[CLEAR]":POKE 792,71 :POKE 8()8 

,237:POKE 657,0 :POKE 198,0 :END OE 
'897 REM JD 
'898 REM POKE COLORS INTO COLOR MEMORY 8M 
·899 REM JD 
'900 FOR I=CO(NP) TO CO(NP) +1 5:POKE I,NC: 
NEXT: RETURN JD 

·920 FOR I=CO(XP) TO CO(XP)+15:POKE I,XC : 
NEXT: RETURN LJ 

FAST MENU FOR ( ·64 
·7 REM JD 
·8 REM DISABLE RUN/STOP AND RESTORE JC 
·9 REM JD 
'10 POKE 792,193 :POKE 808,239 :POKE 657,12 
8 ~ 

'2() DIM V$(23) LF 
·27 REM JD 
·28 REM SET V$() TO ROW NUMBERS BG 
'29 REM JD 
'3() V$(r))="[HOME]" : FOR 1=1 TO 23 :V$(I)=V$ 
(I-1)+"[ DOWN]":NEXT MB 

'37 REM JD 
·38 REM SET OLD AND NEW COLOR LOCATIONS A 

ND COLOR STRINGS IK 
.4() NP=2: XP=l : XC$=" [c 7)[ 39" , "]" MJ 
·41 HC$="[WHITE]"+RIGHT$(XC$,39) JG 
·47 REM JD 
·48 REM PRINT THE MENU EE 
·49 REM JD 
'5() CR$=CHR$(l3) :PRINT "[CLEAR)[FJ" "]CHO 
OSE YOUR SANDWICH" HD 

·51 PRINT "[5" "]F5=UP[3" "]F7=DOWN[3" ttl 
SPACE=CHOICE" AF 

'52 PRINT CR$"[23"*"]"CR$"*[21" "]*" KM 
'53 PRINT "* ROAST BEEF[9" "]*"CR$"* CO 
RNED BEEF[8" "]'~" OF 

'54 PRINT "* SHAVED HAM[9" "]*"CR$"* PA 
STRAMI [ 11" "] *" ON 

'55 PRINT "* TURKEY & SALAMI[4" "]*"CR$" 
*[21" "]*" MO 

'56 PRINT "[23"*"]"CR$CR$CR$CR$CR$CR$ EA 
'57 PRINT "[9" "]PRESS [RVSON]RUN/STOP[RV 
SOFF] TO QUIT"; LI 
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·60 GOSUB 900:XP=NP GC
'97 REM JD
'98 REM READ KEYBOARD AI
'99 REM JD
'1(}) A=PEEK(197):IF A=64 THEN 100 PP
'1()7 REM JD
·1()8 REM QUIT? AL
'F)9 REM JD
'110 IF A=63 THEN 800 DM
·117 REM JD
·118 REM CHOICE MADE? LJ
·119 REM JD
·12() IF A=6() THEN GOSUB 2(}):GOTO Fh OH
'127 REM JD
·128 REM MOVE UP? KJ
·129 REM JD
·130 IF A=6 THEN NP=NP-l:IF NP<0 THEN NP=
4 ~

·137 REM JD
'138 REM MOVE OOIJN? DN
'139 REM JD
·140 IF A=3 THEN NP=NP+l:IF NP>4 THEN NP=
o FF

'147 REM JD
'148 REM IF MOVE, GO DO IT DJ
·149 REM JD
'150 IF NP<>XP THEN GOSUB 900:XP=NP GG
'160 POKE 197,64:GOTO 100 DN
·2(}) IF PEEK(197)<>64 THEN 200 FF
·207 REM JD
·208 REM CLEAR OLD CHOICE GF
·209 REM JD
·2F) PRINT "[HOME][13"[DOWN)")YOU CHOSE:"
CR$"[25" "][UP)" CG

·217 REM JD
·218 REM JUMP TABLE EB
'219 REM JD
'220 ON NP+l GOTO 300,4(}),5(ft),600,7(}) GC
·3(}) PRINT "ROAST BEEF ON WHEAT": RETURN PE
·4Ch PRINT "CORNED BEEF ON RYE": RETURN EL
•Sfh PRINT "SHAVED HAM ON A CROISSANT": RE
TURN KG

'6(h PRINT "PASTRAMI ON TOAST":RETURN Dr
• 7(f) PRINT "TURKEY & SALAMI ON ROLL": RETU

RN LH
'797 REM JD
•798 REM RESTORE AND END HJ
'799 REM JD
'8(}) IF PEEK(197)<>64 THEN 8(}) EL
·81() PRINT "[CLEAR)":POKE 792,71:POKE 8()8

,237:POKE 657,0:POKE 198,0:END OE
'897 REM JD
'898 REM PRINT COLORS USING FALSE SCREEN

MEMORY CE
·9(}) POKE 648,60:PRINT V$(NP+5)HC$V$(XP+5

)XC$:POKE 648,4:RETURN FK

~~'i 'Iii :\
90 AHOY!

WORM FOR VIC 20
'1 REM WORM FOR VIC--ANIMATE WITH COLOR M

EMORY OE
·10 POKE 808,1(}):POKE 657,128 JP
·2() DIM WM(l4) DC
'30 CM=384(}):WM(0)=38520:WM(I)=38521:WM(2
)=38544:LW=2 KB

·40 CW=2:C8=0:CF=5:POKE 36879,8:PRINT CHR
$(144)CHR$(147); HF

·50 F$="[21"[s Q)")" BF
·51 FOR Id) TO 23: PRINT F$: NEXT: PRINT F$"

[HOME)"; BG
•52 FOR I=CM+21 TO CM+Y)5 STEP 22: POKE I,
0:NEXT LD

'53 FOR 1=7701 TO 8185 STEP 22:POKE 1,81:
NEXT GC

·60 FOR 1=0 TO LW:POKE ~l(I),CW:NEXT LM
. 7() FOR 1=0 TO 11 ML
'75 F=CM+INT(506*RND(9»:IF (PEEK(F)AND 1
5)<>CB THEN 75 CD

'80 POKE F,CF:NEXT PH
'1(}) A=PEEK(197):8=PEEK(653):IF A=24 OR A
=48 THEN 800 ID

'110 IF A<>63 AND A<>55 AND B<>1 AND B<>2 I
THEN 100 EC

'120 XW=WM(LW):FOR I=LW TO 1 STEP -1:WM(I
)=WM(I-1):NEXT FL

'l3() IF A=55 THEN WM«()=\VM(C)-22: IF WM(C)
<CM THEN WM(0)=\VM(0)+506 EI

·135 IF A=63 THEN WM(0)=~1(0)+22:IF WM(0)
>38905 THEN WM(0)=WM(0)-506 MG

'140 IF 8=2 THEN WM(0)=WM(0)-1:IF WM(0)<C
MTHEN WM(0)=WM(0)+506 OP

'145 IF 8=1 THEN WM(0)=\VM(0)+1:IF WM(0»3
8905 THEN WM(0)=WM(0)-506 HJ

'147 REM JD
·148 REM IS IT FOOD? EN
·149 REM JD
'150 IF (PEEK(WM(0»AND 15)=CF THEN LW=LW
+1 :~I(LW)=XW:GOTO 17CJ OE

'160 POKE XW,CB AR
'170 POKE WM(0),CW:IF LW>13 THEN 30 FJ
'18() GOTO l(h BP
'8(}) IF PEEK(197)<>64 THEN 800 EB
'81() PRINT "[c 7][CLEAR)":POKE 8()8,112:PO .
KE 657,0:POKE 198,0:SYS 65234:END BM

WORM FOR C·64
'1 REM WORM FOR 64--ANlMATE WITH COLOR ME

MORY FO
·7 REM JD
'8 REM DISABLE RUN/STOP AND RESTORE JC
'9 REM JD
·10 POKE 792,193:POKE 808,239:POKE 657,12
8 ~

·20 DIM WM(14) OB
-27 REM JD

IMI
·28 [

ION
'29
·3()

)=5
·37
'38 .

LOR
·4()

R$(
'47
·48
'49
·sri
'51

[HO
'52

NEX'
·57
·58
·59
·6r)
·67
·68
·69
•7r)
·75
15

·8r)
'97
·98
'99
·w:

Bt:
'F
•F)
'l(

'F
'11
H

'11
'11
·11
'12
)=

·12
·12
'129
·13r

CM
·132
·13
·1311
·13
56

'13

·60 GOSUB 900:XP=NP GC 
'97 REM JD 
'98 REM READ KEYBOARD AI 
'99 REM JD 
'l(}J A=PEEK(197):IF A=64 THEN 100 PP 
'FJ7 REM JD 
·108 REM QUIT? AL 
• FJ9 REM JD 
'110 IF A=63 THEN 800 DM 
'117 REM JD 
·118 REM CHOICE MADE? LJ 
'119 REM JD 
'120 IF A=60 THEN GOSUB 200:GOTO 100 OH 
'127 REM JD 
·128 REM MOVE UP? KJ 
'129 REM JD 
·130 IF A=6 THEN NP=NP-1:IF NP<0 THEN NP= 
4 ~ 

·137 REM JD 
'138 REM MOVE DOlffl? DN 
'139 REM JD 
'140 IF A=3 THEN NP=NP+1:IF NP>4 THEN NP= 
o FF 

'147 REM JD 
·148 REM IF MOVE, GO DO IT DJ 
·149 REM JD 
'150 IF NP<>XP THEN GOSUB 900:XP=NP GG 
·160 POKE 197,64:GOTO 100 DN 
'2(}J IF PEEK(197) <>64 THEN 200 FF 
·207 REM JD 
·208 REM CLEAR OLD CHOICE GF 
·209 REM JD 
'2FJ PRINT "[HOME)[13"[DOWN]"]YOU CHOSE:" 
CR$" [25" ")[UP]" CG 

·217 REM JD 
·218 REM JUMP TABLE EB 
'219 REM JD 
'220 ON NP+1 GOTO 300,4(}J,500,600,700 GC 
• 3(}j PRINT "ROAST BEEF ON WHEAT": RETURN PE 
• Mh PRINT "CORNED BEEF ON RYE": RETURN EL 
• Y}j PRINT "SHAVED HAM ON A CROISSANT": RE 
TURN KG 

'6(}j PRINT "PASTRAMI ON TOAST":RETURN DI 
• 7(fJ PRINT "TURKEY & SALAMI ON ROLL": RETU 

RN LH 
'797 REM JD 
'798 REM RESTORE AND END HJ 
'799 REM JD 
'800 IF PEEK(197) <>64 THEN 800 EL 
'81(J PRINT "[CLEAR]":POKE 792,71:POKE 808 
,237:POKE 657,0:POKE 198,0:END OE 

'897 REM JD 
·898 REM PRINT COLORS USING FALSE SCREEN 

MEMORY CE 
'9(}J POKE 648,60:PRINT V$(NP+5)HC$V$(XP+5 

)XC$:POKE 648,4:RETURN FK 

I~I~I!I 
90 AHOY! 

WORM FOR VIC 20 
'1 REM WORM FOR VIC--ANIMATE WITH COLOR M 

EMORY OE 
'10 POKE 808,100:POKE 657,128 JP 
·20 DIM WM(14) DC 
'30 CM=384(}J:WM(0)=38520:WM(1)=38521:WM(2 
)=38544:LW=2 KB 

·40 CW=2:CB=0:CF=5:POKE 36879,8:PRINT CHR 
$(144)CHR$(147); HF 

·YJ F$="[21"[s Q]"]" BF 
·51 FOR I=(J TO 23:PRINT F$:NEXT:PRINT F$" 

[HOME]"; BG 
'52 FOR I=CM+21 TO CM+505 STEP 22:POKE I, 
0:NEXT LD 

'53 FOR 1=7701 TO 8185 STEP 22:POKE 1,81: 
NEXT GC 

·6(J FOR I=(J TO LW:POKE Wl'1(I),CW:NEXT LM 
'70 FOR 1=0 TO 11 ML 
·75 F=CM+INT(506*RND(9»:IF (PEEK(F)AND 1 
5) <>CB THEN 75 CD 

'80 POKE F,CF:NEXT FM 
'l(}J A=PEEK(197):B=PEEK(653):IF A=24 OR A 
=48 THEN 800 ID 

'110 IF A<>63 AND A<>55 AND B<> l AND B<>2 
THEN 100 EC 

'120 XW=WM(LW):FOR I=LW TO 1 STEP -l:WM(I 
)=WM(I-1):NEXT FL 

'lYJ IF A=55 THEN WM«(J)=I;~WJ)-22: IF WMUJ) 
<CM THEN WM«(J)=I~WJ)+YJ6 EI 

·135 IF A=63 THEN WMUJ)=Wl'I(rJ)+22: IF WMUJ) 
>38905 THEN WM(0)=WM(0)-506 MG 

'140 IF B=2 THEN WM(0)=WM(0)-1:IF WM(0) <C 
M THEN WMUJ)=IVM«(J)+YJ6 OP 

·145 IF B=1 THEN WMUJ)=IVMUJ)+l:IF WM«(J»3 
8905 THEN WM(0)=WM(0)-506 HJ 

'147 REM JD 
·148 REM IS IT FOOD? EN 
'149 REM JD 
'150 IF (PEEK(WM(0»AND 15)=CF THEN LW=LW 
+l:WM(LW)=XW:GOTO 170 OE 

'160 POKE XW,CB AH 
'170 POKE WM(0),CW:IF LW>13 THEN 30 FJ 
'180 GOTO 100 BP 
'800 IF PEEK(197) <>64 THEN 800 EB 
'8FJ PRINT "[c 7)[CLEAR]":POKE 8(J8,1l2:PO 
KE 657,0:POKE 198,0:SYS 65234:END BM 

WORM FOR C-64 
'1 REM WORM FOR 64--ANlMATE WITH COLOR ME 

MORY FO 
·7 REM JD 
'8 REM DISABLE RUN/STOP AND RESTORE JC 
'9 REM JD 
·10 POKE 792,193:POKE 808,239:POKE 657,12 
8 ~ 

·20 DIM WM(14) OB 
·27 REM JD 

IMI 
• 28 I 

ION 
'29 I 
·3(J I 

)=5: 
·37 I 
'38 I 

LOR 
'4r) I 

R$( 
'47 : 
·48 
·49 
• Sf) 
· 51 

[He) 
'52 

NEX' 
·57 
·58 
·59 
·6r) 
·67 
·68 
·69 
• 7() 

·75 

'8r) 
·97 
·98 
'99 



IMPORTANTI Leners on white background are Bug Repellent line codes. 00 not enter them! Pages 85 and 86 explain these codes
• and provide other essential information on entering Ahoy! programs. Refer to Ihese pages before entering any programs!

EI

AHOYI

LISTING 1

ASSEMBLER ESCAPADES
FROM PAGE 55

-138 REM MOVE LEFT? BE
-139 REM JD
-140 IF 8=2 THEN WM(0)=\VM(0)-1:IF WM(0)<C
MTHEN WM(0)=\VM(0)+1000 JJ

'142 REM JD
-143 REM MOVE RIGHT? IC
-144 REM JD
-145 IF 8=1 THEN WM(O)=WM(O)+l:IF WM(0»5
6295 THEN WM(0)=WM(0)-1("J CG

-147 REM JD
-148 REM IS IT FOOD? DP
-149 REM JD
·150 IF (PEEK(WM(O))AND 15)=CF THEN LW=LW
+l:WM(LW)=XW:GOTO 170 JH

-158 REM ERASE WORM'S TAIL PH
·159 REM JD
-160 POKE XW,CB AJ
-167 REM JD
-168 REM COLOR WORM'S HEAD OA
-169 REM JD
'170 POKE WM(0),CW:IF LW>13 THEN 30 EC
-180 GOTO l('J CF
'797 REM JD
-798 REM QUIT ROUTINE PJ
-799 REM JD
'800 IF PEEK(197)<>64 THEN 800 EL
'810 POKE 53281,6:PRINT "[e 7][CLEAR]":PO
KE 792.71:POKE 808,237:POKE 657.0:POKE 1
98,0:END NL

'1 IF QQ=l THEN 140 FO
·2 IF QQ=2 THEN END DJ
·4 :REM ML
-5 :REM -- SAVE SCREEN TO DISK -- KE
·6 :RE}j =RUPERT-REPORT=LISTING-l= JA
'7 :REM ML
-10 DEF FNH(X)=INT(X/256) :REM MSB OF X HF
-20 DEF FNL(X)=X-256*FNH(X) :REM 15B DF
-25 :REM ML
-3(J GOSUB 5(ftj :REM: PUT IMAGE ON SCREEN PN
·35 :REM ML
-4(J FLNAM$="@:SCRNl" IA
·45 FA$=FLNAM$ ON
·50 SADDR=1024 : EADDR=2024 CL
-60 GOSUB 220 :REM: SAVE SCREEN HEMORY FL
·65 :REM ML
-7(J FLNAM$="@:COLR1" EC
-75 FB$=FLNAM$ PM
-80 SADDR=55296 : EADDR=56296 JK
-9(J GOSUB 22(J :REM: SAVE COLOR MEMORY NP
-l('J :REM -- RESTORE SCREEN -- DA

91

8M

-64

:20
i '28 REM SET WMO TO WORM'S STARTING POSIT

OE ION IN COLOR MEMORY PG
JP -29 REM JD
OC ·30 CM=55296:WM(0)=55712:WM(1)=55713:WM(2

! )=55752: LW=2 NF
KB ·37 REM JD

'38 REM SET WORM, FOOD, AND BACKGROUND CO
HF LOR VALUES JO
BF '4rJ CW=7: C8=9: CF=5: POKE 53281,CB: PRINT CH

R$(149)CHR$(147); KP
BG '47 REM JD

·48 REM FILL THE SCREEN WITH DOTS BB
LD -49 REM JD

'5(J F$="[39"[s Ql"l" JC
GC '51 FOR I=(J TO 23:PRINT F$:NEXT:PRINT F$"
LM [HOME]"; JM
ML '52 FOR I=1(J63 TO 2(J23 STEP 4(J:POKE 1,81:

NEXT IK
CD ·57 REM JD
FM •58 REM PUT WORM ON SCREEN GN

·59 REM JD
ID -6(J FOR I=(J TO LW:POKE WH(I) ,CW:NEXT HN

-67 REM JD
EC -68 REM PUT FOOD OUT RANDOMLY BP

-69 REM JD
FL ·7(J FOR I=(J TO 11 HH

·75 F=CM+INT(1000*RND(9)):IF (PEEK(F)AND
15)<>CB THEN 75 NJ

-80 POKE F,CF:NEXT GN
MG -97 REM JD

'98 REM READ KEYBOARD AI
OP -99 REM JD

·l('J A=PEEK(197):8=PEEK(653):IF A=63 THEN
HJ 800 BD
JD -FJ6 REM JD
EN -107 REM JD
JD ·108 REM LEGAL MOVEMENT? LD

'109 REM JD
DE -110 IF A<>6 AND A<>3 AND B<>l AND B<>2 T
AH HEN l('J NF
FJ '117 REM JD
SP -U8 REM SHIFT ADDRESSES MA
EB -119 REM JD

-120 XW=~I(LW):FOR I=LW TO 1 STEP -l:WM(I
)=WM(I-1):NEXT KN

-127 REM JD
-128 REM MOVE UP? KJ
-129 REM JD

FO -130 IF A=6 THEN WM(0)=WM(0)-40:IF WM(O)<
JD CM THEN WM(O)=WM«(J)+FHJ AH
JC -132 REM JD
JD -133 REM MOVE DOWN? DN

·134 REM JD
MF -135 IF A=3 THEN \VM(0)=\~1(0)+40:IF WM(O»
DB 56295 THEN ~1(0)=WM(0)-1(ftJ0 JF
JD -137 REM JD

'. 20 IMPORTANT' Leners on while background are Bug Repellent line codes. 00 not enter them! Pages 85 and 86 explain these codes 
• and provide other essential information on entering Ahoy! programs. Refer to these pages before entering any programs! 

1 -28 REM SET WM() TO WORM'S STARTING POSIT 
OE ION IN COLOR MEMORY PG 

-138 REM MOVE LEFT? BE 
-139 REM JD 

JP -29 REM JD 
DC -30 CM=55296 :WM(0)=55712 :WM(1)=55713:WM(2 

-1M) IF 8=2 THEN WM(r))=I.Jl1(r))-l: IF WMcr))<C 
M THEN WMcr))=I.Jl1(r))+Ffth JJ 

)=55752 : LW=2 NF -142 REM JD 
KB -37 REM JD -143 REM MOVE RIGHT? IC 

t -38 REM SET WORM, FOOD, AND BACKGROUND CO -144 REM JD 
HF LOR VALUES JO 
BF -M) CW=7 :CB=9:CF=5:POKE 53281,CB:PRINT CH 

-145 IF 8=1 THEN WM(0)=WM(0)+1:IF WM(0»5 
6295 THEN WMcr))=I.Jl1cr))-lr)r)0 CG 

R$(149)CHR$(147); KP -147 REM JD 
BG -47 REM JD -148 REM IS IT FOOD? DP 

-48 REM FILL THE SCREEN WITH DOTS BB -149 REM JD 
LD -49 REM JD -150 IF (PEEK(WM(0))AND 15)=CF THEN LW=LW 

-5r) F$="[39"[s Q]"]" JC +l:WM(LW)=XW:GOTO 170 JH 
GC -51 FOR I=r) TO 23: PRINT F$: NEXT : PRINT F$" -158 REM ERASE WORt-\'S TAIL PH 
LM [HOME]"; JM -159 REM JD 
ML -52 FOR 1=1063 TO 2023 STEP 40:POKE 1,81: -160 POKE XW,CB AJ 

NEXT IK -167 REM JD 
CD -57 REM JD -168 REM COLOR WORt-\'S HEAD OA 
FM -58 REM PUT WORM ON SCREEN GN -169 REM JD 

-59 REM JD -170 POKE WM(0),CW: IF LW>13 THEN 30 EC 
ID -6r) FOR I=r) TO LW :POKE Wt-1(I),CW:NEXT HN -180 GOTO 100 CF 

-67 REM JD -797 REM JD 
EC -68 REM PUT FOOD OUT RANDOMLY BP -798 REM QUIT ROUTINE PJ 

-69 REM JD -799 REM JD 
FL -7r) FOR I=r) TO 11 MH -800 IF PEEK(197)<>64 THEN 800 EL 

-75 F=CM+INT(1000*RND(9)):IF (PEEK(F)AND 
EI 15)<>CB THEN 75 NJ 

-81r) POKE 53281,6: PRINT "[ c 7][ CLEAR]": PO 
KE 792,71:POKE 808,237 :POKE 657,0:POKE 1 

-80 POKE F,CF:NEXT GN 98,r) :END NL 
MG -97 REM JD 

-98 REM READ KEYBOARD AI 
OP -99 REM JD ASSEMBLER ESCAPADES 

-100 A=PEEK(197):8=PEEK(653):IF A=63 THEN 
HJ 800 BD FROM PAGE 55 LISTING 1 
J1) - F)6 REM JD 
EN -107 REM JD -I IF QQ=l THEN 140 FO 
JD -108 REM LEGAL MOVEMENT? LD -2 IF QQ=2 THEN END DJ 

-109 REM JD -4 :REM ML 
DE -110 IF A<>6 AND A<>3 AND B<>l AND B<>2 T -5 :REM -- SAVE SCREEN TO DISK -- KE 
AH HEN 100 NF -6 :REM =RUPERT-REPORT=LISTING-1= JA 
FJ -117 REM JD -7 :REM ML 
BP -118 REM SHIFT ADDRESSES MA -10 DEF FNH(X)=INT(X/256) :REM MSB OF X HF 
EB -119 REM JD -20 DEF FNL(X)=X-256*FNH(X) :REM LSB DF 

-1 20 XW=WM(LW):FOR I=LW TO 1 STEP -l:WM(I -25 :REM ML 
BM )=WM(I-1):NEXT KN -30 GOSUB 500 :REM: PUT IMAGE ON SCREEN PN 

-1 27 REM JD -35 :REM ML 
-128 REM MOVE UP? KJ -M) FLNAM$="@:SCRN1" IA 
-129 REM JD -45 FA$=FLNAM$ ON 
-130 IF A=6 THEN WM(0)=WM(0)-40:IF WM(0) < -50 SADDR=1024 : EADDR=2024 CL 

CM THEN WM(0)=WM(0)+10rft) AH -60 GOSUB 220 :REM: SAVE SCREEN MEMORY FL 
-132 REM JD -65 :REM ML 
-133 REM ~lOVE DOWN? DN -7r) FLNAM$="@:COLR1" EC 
-134 REM JD -75 FB$=FLNAM$ PM 
-135 IF A=3 THEN 1.Jl1(r))=I.Jl1cr))+4r):IF WM(r))> -80 SADDR=55296 : EADDR=56296 JK 
56295 THEN ~1(0)=~W))-F#) JF -90 GOSUB 220 :REM: SAVE COLOR MEMORY NP 

-137 REM JD -100 :REM -- RESTORE SCREEN -- DA 
AHOY! 91 



IMI

B~
FRO
·1 R
·5 Rl
'Ir) I
·2r)
·22
·25
16)

·27
ES:

'35
·36

If)

'37
r)l,

'38
'39
·4 f)

·45
GR

• Sf)
AD

·6f)

AL"
·7r)

MA
·sr)
·9r)

B1
·Ff)
AL"

·IF)
WA

·llS
·116
·1l7
· 12r)
N I

'I3r)
A$;

'135
·136
•14r)
-TO

'lY)
]" :J

·F)I
'102
·lr)3r
·FW
·F)sr
. F)6
·1 r)7f

;TO BASIC

:SADDR
: ENTRY
:SADDR+$r)l

RTS

.EN

:SAVE $Crh3
:EADDR $Crh7
:END $Crh4
: EADDR+$r)l

• :END

'10 REM
·20 REM =-= SYMBOL TABLE =-=
•3r) REM
.4f) $FFD8
•5r) $Crh5
·6r) $cr)lD
•7r) $Crh6

'10 REM
·20 REM =-=DISASSEMBLED OBJECT CODE=-=
•3r) REM
·230 crf)0 4C 07 C0 JMP $C007
·246 crfJ3 r14 ***
'247 crh4 rh BRK
'253 cr})5 07 ***
'254 crf)6 E8 INX
'260 er)07 AD 03 C0 LDA $crf)3
'265 er)OA 85 FC STA $FC
'270 corJC AD 04 CO LDA $crf)4
·275 cr})F 85 FB STA $FB
·280 COlI A9 FB LDA #$FB
·290 C013 AE r~ CO LDX $crf)6
·3rf) C016 AC 05 CO LDY $cr})5
·310 COI9 20 D8 FF JSR $FFD8
'320 C01C 60 RTS

HL
OL
PE

LISTING 3
JD
AH
JD
1M
MA
NA
PD

LISTING 4
JD
CL
JD
AD
DA
CI
EJ
EL
BA
IN
DE
10
GA
CN
GH
KH
FC

LISTING 5
·5 REM=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-= EO
·6 REM INSERT THESE STATEMENTS INTO AJ
· 7 REM LISTING 1 OA
·8 REM=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-= EO
·60 GOSUB 190 CO
'90 GOSUB 230 CJ
'190 HEM=49152 :REM ORG=$cr})o (49152) HK
•2r}) READ BYTE$: IF BYTE$="DONE" THEN 23C) HF
'210 GOSUB 1r})0 :REM CONVERT TO DECIMAL PD
'220 POKE MEM,BYTE : t1EM=MEM+1 :GOTO 200 OF
·230 OPEN 8,8,8,FLNAM$ GP
'240 SS=49155 :REM STORE SADDR @$C003 DO
'250 EE=49157 :REM STORE EADDR @$C005 DI
'260 POKE SS,FNH(SADDR) AN
·270 POKE SS+l,FNL(SADDR) AP
·280 POKE EE,FNH(EADDR) PL
'290 POKE EE+1,FNL(EADDR) NB
'300 :REM ORG IS $C000 (49152) JF
'310 SYS 49152 KF
'320 CLOSE 8 NI
•33r) RETURN 1M
·4r,) DATA 4C,07,CO,04,r'),07,E8 MA
'410 DATA AD,03,C0,85,FC IN
'420 DATA AD,04,CO,85,FB,A9,FB BE
·430 DATA AE,06,CO,AC,05,CO PC
·440 DATA 20,D8,FF,60 NG
·450 DATA DONE LH
'1000 REM - CONVERT 2 DIGIT HEX TO DEC - MA

GM
NF
CJ
CL
CD
LD
DG
BO
CD
JD
J1)

HE
GP
ME
JG
MK
NO
DE
KK
KN
IL
NI
1M
ML
ML
CC
PP
GH
IA
1M
FO
KL
JO
IP
FO
NB

LISTING 2
JD
JR
JD
DH
CH
PH
GO
CI
PG
EO
DA
AB
KL
NO
PH
NP
EE
HD
PJ
OJ

;LO BYTE

;HI BYTE

:ZERO PAGE
;10 BYTE
:HI BYTE

;END SAVING
. DB $r)7 $E8

. :ENTRY
LDA :SADDR
STA $FC
LDA :SADDR+$r)l
STA $FB
LDA II$FB
LDX :EADDR+$rJ!
LDY :EADDR
JSR :SAVE

·F) REM
'20 REM =-=ASSEMBLER SOURCE CODE=-=
'3r) REM
'210 .;-- SAVE SCREEN TO DISK --
'220 ORG $cr})0
• 23C) JMP : ENTRY
'240 .:SAVE .EQ $FFD8 ;S.A. OF 'SAVE'
·243 • :SADDR ;START SAVING
'246 .DB $04 $00
· 2sr) .: EADDR
·253
'256
· 26r)
'265
'270
·275
•28r)
•29r)
·3CFJ
·31r)

·nr) PRINT CHR$(l47) :PRINT"PRESS ANY KEY
TO RESTORE SCREEN"

'12r) GET AA$ : IF AA$="" THEN 12r)
'130 QQ=l : FLNAM$=FB$ : GOTO 6f})

'140 QQ=2 : FLNAM$=FA$ : GOTO 6f)0

'150 REM =-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=
'160 REM USE KERNAL 'SAVE' ROUTINE
'170 REM TO SAVE MEMORY FROM (SADDR)
·180 REM TO (EADDR-1) IN FILE "FLNAM$"
'190 REM =-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=
·2r}) REM
·210 REM
·220 AREG=780 : XREG=781 : YREG=782
·230 OPEN 8,8,8,FLNAM$
'240 SVE=65496 :REM $FFD8
·250 ZPTR=251 :REM $FB (ZERO PAGE)
'260 POKE ZPTR+I,FNH(SADDR)
·270 POKE ZPTR,FNL(SADDR)
'280 POKE AREG,ZPTR
'290 POKE XREG,FNL(EADDR)
'3r}) POKE YREG,FNH(EADDR)
·3F) SYS SVE
•32r) CLOSE 8
• 33C) RETURN
·494 :REM
·495 :REM (, FILL SCREEN »
·5r}) FOR MEM=I024 TO 2022 STEP 3
·510 PRINT CHR$(168)CHR$(127)CHR$(168);
·520 POKE MEM+54272,RND(0)*16
·53C) NEXT
·54r) RETURN
·594 :REM -=-=-=-=-=-=-=-=-=-=-=-=-=-=-=
·595 :REM LOAD FLNAM$ BACK INTO MEMORY
'596 :REM EXECUTION RESUMES AT START
· 597 :REM OF PROGRAI1
'598 :REM -=-=-=-=-=-=-=-=-=-=-=-=-=-=-=
·600 LOAD FLNAM$,8,l

92 AHOY!

'llf) PRINT CHR$(l47): PRINT"PRESS ANY KEY 
TO RESTORE SCREEN" 

'12() GET AA$ : IF AA$="" THEN 12() 
,130 QQ=l : FLNAM$=FB$ : GOTO 600 
'140 QQ=2 : FLNAM$=FA$ : GOTO 6f)0 
·150 REM =-=-=-=-=-=-=-=-=-=-=-=-=-=-=-= 
'160 REM USE KERNAL 'SAVE' ROUTINE 
'170 REM TO SAVE MEMORY FROM (SADDR) 
'18() REM TO (EADDR-l) IN FILE "FLNAM$" 
'190 REM =-=-=-=-=-=-=-=-=-=-=-=-=-=-=-= 
• 2(JO REM 
• 2lf) REM 
·220 AREG=780 : XREG=781 : YREG=782 
·230 OPEN 8,8,8,FLNAM$ 
'240 SVE=65496 :REM $FFD8 
'250 ZPTR=251 :REM $FB (ZERO PAGE) 
'260 POKE ZPTR+l,FNH(SADDR) 
·270 POKE ZPTR,FNL(SADDR) 
·280 POKE AREG,ZPTR 
'290 POKE XREG,FNL(EADDR) 
'3(}) POKE YREG,FNH(EADDR) 
'3lf) SYS SVE 
• 32() CLOSE 8 
• 33() RETURN 
·494 :REM 
·495 :REM <, FILL SCREEN » 
'500 FOR MEM=1024 TO 2022 STEP 3 
'510 PRINT CHR$(168)CHR$(127)CHR$(168); 
·520 POKE MEM+54272,RND(0)*16 
'53() NEXT 
· 54f) RETURN 
·594 :REM -=-=-=-=-=-=-=-=-=-=-=-=-=-=- = 
·595 :REM LOAD FLNAM$ BACK INTO MEMORY 
'596 :REM EXECUTION RESUMES AT START 
• 597 : REM OF PROGRAM 
'598 :REM -=-=-=-=-=-=-=-=-=-=-=-=-=-=-= 
·600 LOAD FLNAM$,8,l 

GM 
NF 
CJ 
CL 
CD 
LD 
DG 
BO 
CD 
JD 
JD 
HE 
GP 
ME 
JG 
MK 
NO 
DE 
KK 
KN 
IL 
NI 
1M 
ML 
ML 
CC 
PP 
GH 
IA 
1M 
FO 
KL 
JO 
IP 
FO 
NB 

LISTING 2 
'F) REM 
'20 REM =-=ASSEMBLER SOURCE CODE=-= 
· 3() REM 
'210 .;-- SAVE SCREEN TO DISK --
'220 ORG $C000 
• 23() JMP : ENTRY 
'240 .:SAVE .EQ $FFD8 ;S.A. OF ' SAVE ' 
• 243 .: SADDR ; STA RT SAVING 
'246 .DB $04 $00 
· 25() .: EADDR 
·253 
'256 
· 26() 
'265 
· 27() 
·275 
• 28() 
• 29() 
.3fJO 
• 3lf) 

. : ENTRY 

92 AHOY! 

;END SAVING 
• DB $()7 $E8 

LDA :SADDR 
STA $FC 
LDA : SADDR+$()l 
STA $FB 
LDA #$FB 
LDX : EADDR+$(Jl 
LDY :EADDR 
JSR :SAVE 

;HI BYTE 

;LO BYTE 

;ZERO PAGE 
;LO BYTE 
;HI BYTE 

JD 
JH 
JD 
1»1 
CH 
PH 
GO 
CI 
PG 
EO 
DA 
AB 
KL 
NO 
PM 
NP 
EE 
HD 
PJ 
OJ 

RTS ;TO BASIC 
• : END 

. EN 
LISTING 3 

' F) REM 
·20 REM =-= SYMBOL TABLE =-= 
. 3f) REM 
.4f) $FFD8 
• Sf) $C(JfJ5 
'6() $C(JlD 
• 7() $C(JfJ6 

: SA VE $C(JfJ3 
: EADDR $C(JfJ7 

:SADDR 
: ENTRY 

: END $C(J04 : SADDR+$()l 
: EADDR+$()l 

LISTING 4 
' F) REM 
· 20 REM =-=DISASSEMBLED OBJECT CODE=-= 
.3f) REM 
' 230 C(})0 4C 07 C0 JMP $C007 
· 246 C(})3 04 *** 
' 247 C004 00 BRK 
-253 C005 07 *** 
-254 C(})6 E8 INX 
-260 C007 AD 03 C0 LDA $C(})3 
-265 C00A 85 FC STA $FC 
-270 C00C AD 04 C0 LDA $C(})4 
-275 C00F 85 FB STA $FB 
-280 C011 A9 FB LDA #$FB 
-290 C013 AE 06 C0 LDX $cr})6 
-3(}) C016 AC 05 C0 LDY $C(})5 
-310 C019 20 D8 FF JSR $FFD8 
-320 C01C 60 RTS 

LISTING 5 

HL 
OL 
PE 

JD 
AH 
JD 
LM 
MA 
NA 
PD 

JD 
CL 
JD 
AD 
DA 
CI 
EJ 
EL 
BA 
IN 
DE 
10 
GA 
CN 
GH 
KM 
FC 

· 5 REM=-=-=-=-=- =-=-=-=-=-=-=-=-=-=-=-= EO 
· 6 REM INSERT THESE STATEMENTS INTO AJ 
• 7 REM LISTING 1 OA 
·8 REM=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-= EO 
· 60 GOSUB 190 CO 
' 90 GOSUB 230 CJ 
'19() ~IEM=49152 : REM ORG=$C(#) (49152) HK 
• 2(}) READ BYTE$ : IF BYTE$=" DONE" THEN 23() HF 
' 210 GOSUB 1000 : REM CONVERT TO DECIMAL PD 
' 220 POKE MEM,BYTE : MEM=MEM+l :GOTO 200 OF 
' 230 OPEN 8 ,8,8,FLNAM$ GP 
' 240 SS=49155 : REM STORE SADDR @ $C003 DO 
· 250 EE=49157 :REM STORE EADDR @ $C005 DI 
' 260 POKE SS , FNH(SADDR) AN 
· 270 POKE SS+l ,FNL(SADDR) AP 
· 280 POKE EE , FNH(EADDR) PL 
, 290 POKE EE+l ,FNL(EADDR) NB 
' 300 : REM ORG IS $C000 (49152) JF 
· 310 SYS 49152 KF 
' 320 CLOSE 8 NI 
· 33f) RETURN 1M 
' 4(}) DATA 4C ,07 ,C0 ,04 ,(}) ,07 , E8 MA 
· 410 DATA AD ,03 ,C0 ,85 ,FC IN 
'420 DATA AD,04,C0 ,85 ,FB , A9 ,FB BE 
· 430 DATA AE , 06 ,C0 , AC ,05 ,C0 PC 
·440 DATA 20 ,D8 ,FF , 60 NG 
·450 DATA DONE LH 
' F#) REM - CONVERT 2 DIGIT HEX TO DEC - MA 

IMI 
' F)F 
'1()2Q 
·F)3,] 
' 1()4d 
• 1 ()S( 

· F)6( 
· 1 ()7( 

B 
FRO 
·1 R 
·5 R 
' F) 
• 2() 

• 22 \ 
· 2S 
16) 

· 27 
ES : 

' 35 
' 36 
F) 

' 37 
()1, 

' 38 
· 39 1 
• 4() 

· 4S 
GRA 

• 5() \ 

AD 
·60 
AL" 

• 7() 

MAL 
'B() \ 

• 9() 

B1 
' Ff! 

AL" 
' ll() 

WAN 
·llS 
· 1l6 
· 1l7 
• 12() 
N I 

· j3() 

A$: 
' 13S 
' 136 
• 14() 
-TO

' lS() 
1" : I 



'16f) A$="": PRINT: PRINT "TYPE DECIMAL NUMB
ER (OR 'M' FOR MENU)":INPUT A$ JB

'165 IF A$="" THEN 16f) Dr
'17f) FOR L=1 TO 8:HEX$(L)='''':NEXT L EN
'18f) IF A$="M" THEN M) DO
'190 FOR 1=1 TO 8:T$=RIGHT$(A$,L) DJ
'195 IF ASC(T$)<48 OR ASC(T$»57 THEN 160NN
• 2fIJ NEXT L MO
·205 IF LEN(A$)<l OR LEN(A$»8 THEN 160 EM
'2lf) N=VAL(A$) JO
'22f) 1=8 DC
'230 TMP=N:N=INT(N/16) KO
'240 TMP=TMP-N*16 LH
'2Y) IF TMP<lf) THEN HEX$(I)=RIGHT$(STR$(T
MP),1):GOTO 270 LC

'26f) HEX$(I)=CHR$(TMP-lfJ+ASC("A")) JF
·270 IF N<>0 THEN I=I-1:GOTO 230 HJ
·28f) PRINT "HEX: "; GG
·290 FOR L=1 TO 8:PRINT HEX$(L);:NEXT L:P
RINT BP

·3fh GOTO 16f) CH
·305 REM ****** HEX TO DECIMAL ********* JD
·3lf) PRINT CHR$(l47):PRINT "(7" "lHEX-TO-
DECIMAL CONVERSION" LE

·32f) PRINT:PRINT "[9" "lRANGE: f) TO [8"F"
1" :PRINT KI

'33f) A$="": PRINT: PRINT "TYPE HEX NUMBER (
OR 'M'FOR MENU):":INPUT A$ 10

·3M) IF A$="M" THEN 4f) DO
·350 IF LEN(A$»8 THEN 330 EB
. 36f) N=f) DD
·370 FOR L=l TO LEN(A$) OB
·380 HEX$(L)=MID$(A$,L,1) KP
·385 IF HEX$(L)<"f!" OR HEX$(L»"F" THEN 3
30 CP

·386 IF HEX$(L»"9" AND HEX$(L)<"A" THEN
330 PA

·39f) IF HEX$(L)<="9" THEN N=N*16+VAL(HEX$
(L)):GOTO 430 PE

·4fh IF HEX$(L)<"A" THEN 33f) LL
·4lf) IF HEX$(L»"F" THEN 33f) MK
'42f) N=N*16+ASC(HEX$(L) )-ASC("A")+1f) BJ
·425 IF N<0 THEN 330 PK
·43f) NEXT L MO
·44f) PRINT "DEC: "; N:PRINT IJ
·4Y) GOTO 33f) CC
·470 REM ***** BINARY TO DECIMAL ******* AH
·490 PRINT CHR$(147):REM CLEAR SCREEN EG
·YJfJ PRINT:PRINT "[6" "]BINARY-DEClMAL CO
NVERSION" HJ

·5lf) A$='''':PRINT:PRINT "ENTER AN 8-BIT BI
NARY NUMBER" PB

'515 INPUT "(OR 'M' FOR MENU): ";A$:PRINT JH
·517 IF A$="M" THEN 4f) DO
·520 IF LEN(A$)<>8 THEN 510 BL
'530 FOR L=8 TO 1 STEP -1 BB
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BA
MB
BK
EL
EE
IA
1M

IMPORTANT' Letters on white background are Bug Repellent line codes. Do not enter them! Pages 85 and 86 explain these codes
• and provide other essential information on entering Ahoy! programs. Reier to lhese pages before entering any programs!

'If)lf) BYTE=f)
·1020 FOR NN=1 TO 2
'1030 DD=ASC(MID$(BYTE$,NN,1))-48
'1040 DD=DD+7*(DD>16)
'1050 BYTE=16*BYTE+DD
'If)6f) NEXT
'If)7f) RETURN

By the Numbers
JD FROM PAGE 47
CL '1 REM ********************************* DN
JD ·5 REM ******** LISTING NO. 1 ********** GD
AD ·If) REM ***** BY THE NUMBERS *********** IN
DA . 2f) REH * A NUMBER CONVERSION PROGRAM ** JG
CI ·22 REM ******************************** DD
EJ ·25 DIM HEX$(8),BIT$(8),BIT(8),H$(16),B$(
EL 16),TEMP$(2) EF
BA '27 REM SET UP HEX-BINARY CONVERSION TABL
ill ES: AK
DE '35 DATA 0,1,2,3,4,5,6,7,8,9,A,B,C,D,E,F BK
10 '36 DATA fl)00,0 fl)I,0010,0011,0100,0101,01
GA If) CD
CN '37 DATA 0111,1000,1001,1010,1011,1100,11
GH 01,1110,1111 AO
KM -38 FOR L=1 TO 16:READ H$(L):NEXT L KJ
Fe '39 FOR L=1 TO 16:READ B$(L):NEXT L JP

·40 REM CLEAR SCREEN AND PRINT HENU: HB
·45 PRINT CHR$(l47):PRINT:PRINT "THIS PRO

GRAM WILL CONVERT:" PE
.y) PRINT:PRINT "[3" "](A) DECIMAL TO HEX

ADECIMAL" JL
·60 PRINT "[ 3" "]( B) HEXADECIMAL TO DECIM
AL" 00

'7f) PRINT:PRINT "[3" "](C) BINARY TO DECI
HAL" JF

'8f) PRINT "[3" "](D) DECIMAL TO BINARY" GA
'9f) PRINT:PRINT "[3" "](E) HEXADECUlAL TO

BINARY" GP
·lflJ PRINT "[3" ")(F) BINARY TO HEXADECIM
AL":PRINT BI

·1 If) A$="": INPUT "WHAT CONVERSION DO YOU
WANT (A-F)"; A$ PO

·115 IF A$="" THEN Ilf) CH
·116 IF LEN(A$)<>1 THEN 110 AG
·117 IF A$<"A" OR A$>"F" THEN IV) OJ
'120 A=ASC(A$)-64:REM TRANSLATE A$ INTO A
N INTEGER FROH 1 (A) TO 6 (F) KO

'130 IF A<1 OR A>6 THEN 30:REM IF A$<A OR
A$>F THEN MENU LI

'135 ON A GOTO 140,310,470,670,850,1010 OM
'136 REM ****** DECIHAL TO HEX ******* GG
'IM) PRINT CHR$(l47) :PRINT "[7" "]DECIMAL
-TO-HEX CONVERSION" or

'lY) PRINT:PRINT "[9" "]RANGE: f) TO [8"9"
]" :PRINT· FA

EO
AJ
OA
EO
CO
CJ
HK
HF
PD
OF
GP
DO
01
AN
AP
PL
HB
F

KF
NI
IH
MA
IN
BE
PC
NG

HL
OL
PE

I
JD
AH
JD
l}1

MA
NA
PD

I 

HL 
OL 
PE 

JD 
AH 
JD 
LM 
MA 
NA 
PD 

I M PORTANT' Letters on white background are Bug Repellent line codes. Do not enter them! Pages 85 and 86 explain Ihese codes 
• and provide other essential information on entering Ahoy! programs. Reier to these pages before entering any programs! 

• F) F) BYTE=() 
'1020 FOR NN=1 TO 2 
'1030 DD=ASC(MID$(BYTE$,NN,I»-48 
'1040 DD=DD+7*(DD>16) 
·1050 BYTE=16*BYTE+DD 
• F)6() NEXT 
• F)7() RETURN 

By the Numbers 

BA 
MB 
BK 
EL 
EE 
IA 
1M 

'16() A$="": PRINT: PRINT "TYPE DECIMAL NUMB 
ER (OR 'M' FOR MENU)":INPUT A$ JB 

'165 IF A$="" THEN 16() Dr 
'17() FOR L=l TO 8 :HEX$ (L)=· .. ·:NEXT L EN 
'18() IF A$="M" THEN M) DO 
·190 FOR 1=1 TO 8:T$=RIGHT$(A$.L) DJ 
'195 IF ASC(T$) <48 OR ASC(T$»57 THEN 160NN 
• 2(h NEXT L MO 
·205 IF LEN(A$) <1 OR LEN(A$»8 THEN 160 EH 
'21() N=VAL(A$) JO 
'220 1=8 DC JD FROM PAGE 47 

CL 
JD 
AD 
DA 
CI 
EJ 
EL 
SA 
IN 
DE 
IO 
GA 
CN 
GH 
KM 
FC 

EO 
AJ 
OA 
EO 
CO 
CJ 
HK 
HF 
PD 
OF 
GP 
DO 
DI 
AN 
AP 
PL 
NB 

'1 REM ********************************* DN 
· 5 REM ******** LISTING NO. 1 ********** GD 
·10 REM ***** BY THE NUMBERS *********** IN 
· 20 REM * A NUMBER CONVERSION PROGRAM ** JG 
· 22 REM ******************************** DD 
· 25 DIM HEX$(8) , BIT$(8),BIT(8) ,H$(16),B$( 
16),TEMP$(2) EF 

' 27 REM SET UP HEX- BINARY CONVERSION TABL 
ES: AK 

' 35 DATA 0,1,2,3,4,s,6 ,7, 8,9 ,A,B, C,D,E,F BK 

'230 TMP=N:N=INT(N/16) KO 
'240 TMP=TMP-N*16 LH 
· 250 IF TMP<10 THEN HEX$(I)=RIGHT$(STR$(T 
MP),l):GOTO 27() LC 

'26() HEX$(I)=CHR$(TMP-F>tASC("A "» JF 
·270 IF N<>0 THEN I=I-l:GOTO 230 HJ 
• 28() PRINT "HEX: "; GG 
·290 FOR L=1 TO 8:PRINT HEX$(L);:NEXT L:P 
RINT BP 

• 3( fl) GOTO 16() CH 
' 36 DATA (fl)00,0(fl)I,0010 ,0011 ,0100,0101,01 ·305 REM ****** HEX TO DECIMAL ********* JD 
F) CD · 3F) PRINT CHR$(l47) :PRINT "[7" ")HEX-TO-

'37 DATA ()111,I(h() ,F)()I,I()F) ,FJll,IF)(),11 DECIMAL CONVERSION" LE 
()I,I1F),l1l1 AO ' 32() PRINT:PRINT "[9" ")RANGE: () TO [8"F" 

'38 FOR L=1 TO 16:READ H$(L):NEXT L KJ )":PRINT KI 
'39 FOR L=1 TO 16:READ B$(L):NEXT L JP '33() A$="":PRINT:PRINT "TYPE HEX NUMBER ( 
'M) REM CLEAR SCREEN AND PRINT MENU : HB OR 'M'FOR MENU):":INPUT A$ 10 
·45 PRINT CHR$(l47) : PRINT : PRINT "THIS PRO · 3M) IF A$="M" THEN 4() DO 

GRAM WILL CONVERT :" PE · 3Y) IF LEN(A$»8 THEN 33() EB 
. y) PRINT:PRINT "[3" ")(A) DECIMAL TO HEX ·36() N=() DD 

ADECIMAL" JL · 37() FOR L=1 TO LEN(A$) OB 
'6() PRINT "[3" ") (B) HEXADECIMAL TO DECIM ·38() HEX$(L)=MID$(A$,L,I) KP 
AL" 00 ·385 IF HEX$(L)<"(!" OR HEX$(L»"F" THEN 3 

'7() PRINT :PRINT "[3" ")(C) BINARY TO DECI 3() CP 
MAL" JF · 386 IF HEX$(L»"9" AND HEX$(L)<"A" THEN 

' 8() PRINT "[3" ")(D) DECIMAL TO BINARY" GA 33() PA 
' 9() PRINT:PRINT "[3" ")(E) HEXADECIMAL TO ·39() IF HEX$(L) <="9" THEN N=N*16+VAL(HEX$ 

BINARY" GP (L» :GOTO 43() PE 
·Fh PRINT "[ 3" ")(F) BINARY TO HEXADECIM ·4()() IF HEX$(L) <"A" THEN 33f) LL 

AL" :PRINT BI ·41() IF HEX$(L» "F" THEN 33() MK 
'IF) A$="":INPUT "WHAT CONVERSION DO YOU '42() N=N*I6+ASC(HEX$(L»-ASC("A")+F) BJ 
WANT (A-F) "; A$ PO ·425 IF N« ) THEN 33f) PK 

·115 IF A$="" THEN IF) CH ·43() NEXT L MO 
'116 IF LEN(A$) <> 1 THEN IF) AG ·44() PRINT "DEC: ";N:PRINT IJ 
'117 IF A$<"A" OR A$ >"F" THEN IF) OJ ·45() GOTO 33() CC 
·1 20 A=ASC(A$)-64 : REM TRANSLATE A$ INTO A ·470 REM ***** BINARY TO DECIMAL ******* AH 
N INTEGER FROM 1 (A) TO 6 (F) KO ·490 PRINT CHR$( 147):REM CLEAR SCREEN EG 

• 13() IF A<1 OR A>6 THEN 3f) : REM IF A$<A OR .y)() PRINT:PRINT "[6" ")BINARY-DECIMAL CO 
A$>F THEN MENU LI NVERSION" HJ 

· 135 ON A GOTO 14(),3F),47(),67(),8Y),I()F) OM '5F) A$="":PRINT:PRINT "ENTER AN 8-BIT BI 
'136 REM ****** DECIMAL TO HEX ******* GG NARY NUMBER" PB 
'14() PRINT CHR$(l4 7) : PRINT "[7" ")DECIMAL • 515 INPUT "(OR 'M' FOR MENU): "; A$: PRINT JM 
-TO-H EX CONVERSION" or · 517 IF A$="M" THEN 4() DO 

'IY) PRINT:PRINT "[9" ")RANGE: () TO [8"9" ·s2() IF LEN(A$)<>8 THEN SF) BL 
)": PRINT - FA • 53f) FOR L=8 TO 1 STEP -1 BB 

AHOY! 93 



IMPORTANT'Letters on white background are Bug Repellent line codes. Do not enter them! Pages 85 and 86 explain these codes
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·540 BIT$(L)=MlD$(A$,L,l) IN
·5Sf) IF BIT$(L)<>"rJ" AND BIT$(L)<>"l" THE
N 510 MA

'560 NEXTL:FORL=lT08:BIT(L)=VAL(BIT$(L)) ON
'590 NEXTL:ANS=0:M=256:FORL=lT08 MA
·630 M=M/2:ANS=ANS+BIT(L)*M:NEXTL BE
'65r) PRINT "DECIMAL:":ANS:GOT051r) MP
·670 REM **** DECIMAL TO BINARY ******* GN
·680 PRINT CHR$(147):REM CLEAR SCREEN EG
·69r) PRINT:PRINT "[5" ")DECIMAL-BINARY CO
NVERSION":PRINT PG

·7r)() PRINT "[ 9" ") RANGE: 0 TO 255": PRINT GE
·71r) PRINT: BM$="": A$="": INPUT"TYPE A NUMB

ER (OR 'M' FOR MENU)": A$: IFA$="M"THEN40 CA
·715 IF A$="0" THEN 8M) EG
'720 IF VAL(A$)<l OR VAL(A$»255 THEN 710 EB
·730 NR=VAL(A$):FORL=8T01STEP-1:Q=NR/2 OK
'760 R=Q-INT(Q) FO
·77r) IF R=0 THEN BIT$(L)="rJ":GOTO 79r) HJ
·78r) BIT$(L)="l" NE
'790 NR=INT(Q):NEXTL LB
'81r) PRINT "BINARY: ": FORL=lTOO: PRINTBIT$
(L)::NEXTL:PRINT:GOT0710 IA

·840 FOR L=1 TO 8:BIT$(L)="0":NEXT L:GOTO
810 DA

·845 REM ******* HEX TO BINARY ******** KD
·850 PRINT CHR$(147):PRINT "[7" ")HEX-TQ-
BINARY CONVERSION": PRINT AH

·860 PRINT"[12" ")RANGE: r) TO FF":PRINT DM
·87r) PRINT: PRINT "TYPE HEX NUMBER (OR 'M'

FOR MENU):": A$='''': INPUT A$ JG
'88r) IF A$=''M'' THEN 40 DO
'890 IF LEN(A$»2 OR LEN(A$)<l THEN 870 EB
.gr)() HEX$(1 )="": HEX$( 2)="": FORL=lTOLEN(A$
):HEX$(L)=MID$(A$,L,l) MJ

•93r) IFHEX$ (L)<"rJ"ORHEX$(L) >"F"THEN8]r) CE
'940 IFHEX$(L»"9"ANDHEX$(L)<"A"THEN87r) DN
'96r) NEXTL:IF HEX$(2)="" THEN HEX$(2)=HEX
$(1) :HEX$(1)="rJ" LM

·970 FOR La1 TO 16:IF HEX$(l)=H$(L) THEN
BIT$(l)=B$(L) HC

·980 NEXTL:FOR L=1 TO 16:IF HEX$(2)=H$(L)
THEN BIT$(2)=B$(L) IG

'995 NEXTL:PRINT:PRINT "BIN: ": EB
'lr)()0 PRINT BIT$(1):BIT$(2):GOTO 870 GF

PROGRAMMERS, _,
We're always interested in looking at top-quality pro
grams lor the Commodore home computers. However,
a great many factors other than the talent of the pro
grammer contribute toward making a program top-qual
i!y. Before submitting a program to Ahoy!, we recom
mend that you send a stamped and self-addressed let
ter-size envelope to Ahoy! Writer's and Programmer's
Guidelines, Ion International Inc., 45 West 34th Street
Suite 407, New York, NY 10001.
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·1010 REM ***** BINARY TO HEX ******** JE
'1020 PRINT CHR$(147):PRINT CI
•F)3r) PRINT" [8" "]BINARY-HEX CONVERSION" CA
'10M) PRINT:PRINT "ENTER AN 8-BIT BINARY

NUMBER" FL
'lr)5r) A$='''':INPUT "(OR 'M' FOR MENU): ";A
$: PRINT: IFA$="M"THENM) EF

'1070 IF LEN(A$)<>8 THEN 1040 DC
·1100 FORL=8T01STEP-1:BIT$(L)=MID$(A$,L,1
): IFBIT$(L)<>"rJ"ANDBIT$(L)<>"l"THEN510 KE

'1110 NEXTL:BIT$=BIT$(1)+BIT$(2)+BIT$(3)+
B1T$(4)+BIT$(5)+BIT$(6)+BIT$(7)+BIT$(8) BG

'1120 T1$=LEFT$(BIT$,4):T2$=RIGHT$(BIT$,4
):FORL=lT016 NM

'1130 IF Tl$=B$(L) THEN HEX$(l)=H$(L) IL
'1150 NEXTL:FOR L=l TO 16:IF T2$=B$(L) TH

EN HEX$(2)=H$(L) NK
'1170 NEXTL: PRINT "HEX: ": HEX$ (1) :HEX$ (2) LF
'1180 GOTO 1040 FO

R A I D
FROM PAGE 60 CASSETIE BOOT
'10 PRINT CHR$(147):CHR$(5):POKE 53280,2:
POKE 53281,0 NI

·M) PRINT CHR$(l9);"POKE 8192,r):POKE 44,3
2:NEW" GK

•Sf) PRINT CHR$( 17) ;CHR$(l7); "LOAD"CHR$(34
)"RAID"CHR$(34) LG

·60 POKE 198,10 NH
'70 DATA 19,13,13,32,32,32,82,85,78,13 ME
·80 FOR 1=1 TO 10:READ X:POKE 63rJ+I,X:NEX
T ~

DISK BOOT
·10 PRINT CHR$(147);CHR$(5):POKE 53280,2:
POKE 53281,0 NI

·20 FOR 1=1 TO 6:PRINT CHR$(17):NEXT LJ
·30 FOR 1=1 TO 16:PRINT CHR$(29);:NEXT:PR
INT"LOADING" MN

·4r) PRINT CHR$(19);CHR$(31) ;"POKE 81n,r):
POKE 44,32:NEW" CO

•5r) PRINT CHR$(17) ;CHR$(l7); "LOAD"CHR$(34
)"RAID"CHR$(34)",8" BK

·60 POKE 198,10 NH
·70 DATA 19,13,13,32,32,32,82,85,78,13 ME
·80 FOR 1=1 TO 10:READ X:POKE 630+I,X:NEX
T ~

MAIN PROGRAM
·1 POKE53280,1:POKE53281,0:POKE646,1 NN
'9 REM lrh-MAINLINE KE
·lr) REM 1r,)()-ONE-TIME INITIALIZATION AO
'11 REM 11r,)-VARIABLES FOR BACKGROUND PH
'12 REM 12rfJ-SETUP CHAR SET OM

'13
'14
'17
'19
·21
'22
'25
'11
'12
'13
'14
'3r
·M
·42
·42
·43
B

·43
)=

·44
·44~

·4srJ
1:

·4
·46
·47
)=

·48
·48
·4
'99~
·lr
'lr
'lr)
9)

'10
·lr)
'lr)
'lr)~
'lr),
6,-

'1(1
6,~-·lr
'lr)

'lr~·rr
'lr
96

• If)7
8,

'107
rJ,-

'lrJl:
•IfJ'J
·lrJ'J
MC(

I M PORTANT' letters on white background are Bug Repellent line codes. Do not enter them! Pages 85 and 86 explain these codes 
• and provide other essentiallnformalion on entering Ahoy! programs. Refer to these pages before entering any programsl 

-540 BIT$(L)=MID$(A$,L,l) IN 
-5Y) IF BIT$(L)<>"(l' AND BIT$(L)<>"l" THE 
NSF) MA 

-560 NEXTL:FORL=lT08:BIT(L)=VAL(BIT$(L» ON 
-590 NEXTL:ANS=0:M=256:FORL=lT08 MA 
-630 M=M/2:ANS=ANS+BIT(L)*M:NEXTL BE 
-650 PRINT "DECIMAL:";ANS:GOT05F) MP 
-670 REM **** DECIMAL TO BINARY ******* GN 
-680 PRINT CHR$(147):REM CLEAR SCREEN EG 
-69() PRINT:PRINT "[5" "]DECIMAL-BINARY CO 
NVERSION":PRINT PG 

-7(fJ PRINT "[9" "]RANGE: () TO 255":PRINT GE 
-71() PRINT: BM$="": A$="": INPlIT"TYPE A NUMB 

ER (OR 'M' FOR MENU)"; A$: IFA$="M"THEN4() CA 
-715 IF A$="0" THEN 8M) EG 
-720 IF VAL(A$)<l OR VAL(A$»255 THEN 710 EB 
-730 NR=VAL(A$):FORL=8T01STEP-1:Q=NR/2 OK 
-760 R=Q-INT(Q) FO 
-77() IF R=() THEN BIT$(L)="(l':GOTO 79() HJ 
-78() BIT$(L)="l" NE 
-790 NR=INT(Q):NEXTL LB 
-81() PRINT "BINARY: ";FORL=lT08:PRINTBIT$ 
(L);:NEXTL:PRINT:GOT0710 IA 

-8M) FOR L=1 TO 8:BIT$(L)="(l':NEXT L:GOTO 
810 DA 

-845 REM ******* HEX TO BINARY ******** KD 
-85() PRINT CHR$(l47):PRINT "[7" "]HEX-TO-
BINARY CONVERSION": PRINT AH 

-86() PRINT" [12" "]RANGE: () TO FF": PRINT OM 
-870 PRINT:PRINT "TYPE HEX NUMBER (OR 'M' 
FOR MENU):":A$="":INPUT A$ JG 

-88() IF A$=''M'' THEN M) DO 
-890 IF LEN(A$»2 OR LEN(A$) <l THEN 870 EB 
-9(fJ HEX$(l )="": HEX$( 2)="": FORL=ITOLEN( A$ 
):HEX$(L)=MID$(A$,L,l) MJ 

-93() IFHEX$ (L) <"0"ORHEX$ (L) >"F"THEN87() CE 
-940 IFHEX$(L»"9"ANDHEX$(L) <"A"THEN87fJ DN 
-960 NEXTL:IF HEX$(2)="" THEN HEX$(2)=HEX 
$(1) :HEX$(l)="(l' LM 

-970 FOR L=1 TO 16:IF HEX$(l)=H$(L) THEN 
BIT$(l )=B$(L) HC 

-980 NEXTL:FOR L=l TO 16:IF HEX$(2)=H$(L) 
THEN BIT$(2)=B$(L) IG 

-995 NEXTL:PRINT:PRINT "BIN: "; EB 
-1(ft)0 PRINT BIT$(1);BIT$(2):GOTO 870 GF 

PROGRAMMERS ... 
We're always interested in looking at top-quality pro· 
grams for the Commodore home computers. However, 
a greal many factors other than the talent of the pro
grammer contribute toward making a program top-qual· 
ity. Before submitting a program to Ahoy!, we recom· 
mend that you send a stamped and self·addressed let· 
ter·size envelope to Ahoy! Writer's and Programmer's 
Guidelines, Ion International Inc., 45 West 34th Street
Suite 407, New York, NY 10001. 
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-1010 REM ***** BINARY TO HEX ******** JE 
-1020 PRINT CHR$(147):PRINT CI 
-1()30 PRINT"[8" "]BINARY-HEX CONVERSION" CA 
-10M) PRINT: PRINT "ENTER AN 8-BIT BINARY 

NUMBER" FL 
-F)Y) A$="":INPlIT "(OR 'M' FOR MENU): ";A 
$: PRINT: IFA$="M"THENM) EF 

-1070 IF LEN(A$) <>8 THEN 1040 DC 
-1100 FORL=8T01STEP-1:BIT$(L)=MID$(A$,L,l 
): IFBIT$(L) <>"(l'ANDBIT$(L) <>"l "THEN5F) KE 

-1110 NEXTL:BIT$=BIT$(1)+BIT$(2)+BIT$(3)+ 
BIT$(4)+BIT$(5)+BIT$(6)+BIT$(7)+BIT$(8) BG 

-1120 T1$=LEFT$(BIT$,4):T2$=RIGHT$(BIT$,4 
):FORL=lT016 NM 

-1130 IF T1$=B$(L) THEN HEX$(l)=H$(L) IL 
-1150 NEXTL:FOR L=l TO 16:IF T2$=B$(L) TH 

EN HEX$(2)=H$(L) NK 
-U7() NEXTL: PRINT "HEX: "; HEX$ (1) ; HEX$ (2) LF 
-1180 GOTO 1040 FO 

R A I D 
FROM PAGE 60 CASSETIE BOOT 
-10 PRINT CHR$(147);CHR$(5):POKE 53280,2: 
POKE 53281,0 NI 

-40 PRINT CHR$(l9);"POKE 8192,():POKE 44,3 
2:NEW" GK 

-Y) PRINT CHR$(17);CHR$(17);"LOAD"CHR$(34 
) "RAID"CHR$( 34) LG 

-60 POKE 198,10 NH 
-70 DATA 19,13,13,32,32,32,82,85,78,13 ME 
-80 FOR 1=1 TO 10:READ X:POKE 63(J+I,X:NEX 
T ~ 

DISK BOOT 
-10 PRINT CHR$(147);CHR$(5):POKE 53280,2: 
POKE 53281,0 NI 

-20 FOR 1=1 TO 6:PRINT CHR$(17):NEXT LJ 
-30 FOR 1=1 TO 16:PRINT CHR$(29);:NEXT:PR 
INT"LOADING" MN 

-40 PRINT CHR$(19) ;CHR$(31); "POKE 8192,() : 
POKE 44,32:NEW" CO 

-Y) PRINT CHR$ (1 7) ;CHR$(l7); "LOAD"CHR$(34 
) "RAID"CHR$( 34)" , 8" BK 

-60 POKE 198,10 NH 
-70 DATA 19,13,13,32,32,32,82,85,78,13 ME 
-80 FOR 1=1 TO 10:READ X:POKE 63(J+I,X:NEX 
T ~ 

MAIN PROGRAM 
-I POKE53280,l:POKE53281,0:POKE646,l NN 
-9 REM FfJ-MAINLINE KE 
-F) REM F,fJ-ONE-TIME INITIALIZATION AO 
-II REM 11(Y)-VARIABLES FOR BACKGROUND PH 
-12 REM 12(fJ-SETUP CHAR SET OM 



'1094 DEF FNR(X)=INT(RND(l)*X)+l PC
•FJ96 SI0=54272 JK
•F)98 RETURN 1M
·1100 REM------------VARS FOR BACKGROUND HE
·1110 RV$=CHR$(18):RF$=CHR$(146):W1$=RV$+
" "+RF$+"[8" "]":W2$=RV$+" "+RF$ FG

'1l2r) L1$=RV$+" [4r)" "]"+RF$ MN
·1130 L2$=W1$+W2$+W1$+W2$+W1$+W2$+W1$+W2$ CB
'1140 L3$=W1$+"[lr)" "]"+W2$+W1$+"[10" "]"
~$ ~

·l1Y) L4$=W2$+W2$+W2$+W2$+" [5" "]"+W2$+W1
$+W2$+W1$+I0/2$+W2$+" [5" "]" AN

'1160 L4$=L4$+W2$+W2$+W2$+W2$ MN
'1170 L5$=W1$+W2$+W1$+"[lr)" "]"+W2$+W1$+W
2$ HH

'1180 CD$=CHR$(17):CU$=CHR$(145):CL$=CHR$
(157):CR$=CHR$(29):CS$=CHR$(147) NK

'1185 ~1$=CHR$(19) PF
'1199 RETURN 1M
'12r)r) REM------------------COPY CHARSET GE
'1202 POKE 56334,PEEK(56334)AND254 DN
'1205 POKE 1,PEEK(1)AND251 1M
·1210 SYS 49667 KO
'1215 POKE 1,PEEK(1)OR4 BE
'1220 POKE 56334,PEEK(56334)OR1 PD
·1225 POKE2864,0:POKE2865,231:POKE2866,12
6:POKE2867,60 AG

'1230 POKE 2868,24:POKE 2869,0:POKE 2870,
0:POKE 2871,0 ND

·1235 POKE 2696,0:POKE 2697,126:POKE 2698
,120:POKE 2699,120 EP

'1240 POKE 27rft),27:POKE 2701,27:POKE 2702
,120:POKE 2703,0 EO

·1245 POKE 53272,(PEEK(53272)AND240)OR2 ID
'1299 RETURN 1M
'1300 REM----------------DISPLAY SCORES GK
·13r)2 PRINT CS$;CD$"PLAYER SCORE LEVEL

LIVES LEFT" FL
'13r)5 PRINT"[6"-"] [5"-"] [5"-"] [10"-
"]" DA

'13F) TL=r):FOR I=lTONP:PL$=" "+STR$(I)+"
[3" "]" HJ

'1315 SC$=STR$(PT(I»+" " BH
'132r) IFLEN(SC$)<7THENSC$=" "+SC$ :GOT0132
o JJ

'1325 LV$=STR$(LV(I»+" " AP
'13J() IFLEN(LV$)<7THENLV$=" "+LV$ :GOT0133
o ~

'1335 TL=TL+LI(I):LI$="[4" "]"+STR$(LI(I)
) : IFLI (I)=rJTHENLI$=" [3" "]*DEAD*" HM

·13M) PRINT PL$;SC$;LV$;LI$:NEXT OJ
'1345 IF TL=() THEN 1375 HK
·13Y) PL=PL+1: IF PL>NP THEN PL=l HE
'1355 IF LI(PL):C) THEN 1350 GL
'1360 IF NP>l THEN PRINT CD$"NEXT PLAYER
IS PLAYER";PL NG

'1365 SYS 49673:FOR 1=1 TO 5rp):NEXT IJ
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'13 REM 13r})-DISPLAY SCORE 00
'14 REM 14r})-DISPLAY BACKGROUND GK

JE '17 REM 17rh-DISPUY INSTRUCTIONS HF
CI '19 REM 1grh-GET PLAYER INFO HO
CA ·21 REM 21r})-READ MACHINE LANGUAGE PA

'22 REM 2200-INIT MACHINE CODE PO
fL ·25 REM 2500-CRASH SOUND/DISPLAY MF
I
EF

'110 GOSUB 1r})0:REM ONE-TIME INIT MC
'12r) GOSUB llr)r):REM VARS FOR BACKGROUND NA

DC '130 GOSUB 1700:REM DISPLAY INSTRUCTIONS AJ
I 'lM) GOSUB 12rh: REM SETUP CHAR SET NF
KE •3r}j GOSUB 1gr)r): REM GET PLAYER INFO CC

·4r}) GOSUB 1400:REM DISPLAY BACKGROUND DG
BG ·42r) GOSUB 22r}): REM INIT MACHINE CODE NG

·425 JV=PEEK(56320)AND31:IFJV=31THEN425 FF
~ ·430 SYS 49664:IF PEEK(49197)=0 THEN GOSU
lL B 2500 JJ

·435 HX=0:FOR 1=1 TO 29:IF PEEK(CRT+HL(I)
K )=83 OR HX(PL,I)<>0 THEN 445 FI

LF ·440 PT(PL)=PT(PL)+10:HX(PL,I)=1:HX=1 PA
·445 NEXT IA
·450 IF PEEK(49197)=0 THEN LI(PL)=LI(PL)-
1:GOTO 47r) MK

·460 PT(PL)=PT(PL)+5r}):LV(PL)=LV(PL)+1 01
·465 FOR 1=1 TO 29:HX(PL,I)=0:NEXT HJ
·470 IF PEEK(49152)=0 AND HX=l THEN PT(PL

NI )=PT(PL)+lrjCJ GN
·480 GOSUB 13r}):REM DISPLAY SCORE IJ

K ·485 IF 1'L=r) THEN 3r}) GD
·490 GOTO 400 CA
·999 END IC
'lr}}) REM-----ONE-TIME INITIALIZATION KI
·lr})5 POKE53280,2:POKE53281,0:POKE646,1 BI
'1010 X=RND(-TI):DIM ML(16),HL(29),HX(9,2
9):CT=0 OP

'1015 FOR 1=1 TO 16:READ V MP
'1020 IF V<0 THEN GOSUB 50000:GOTO 1030 IK
'1025 ML(I)=V:CT=CT-V HL

I '1030 NEXT IA
'1035 DATA 123,126,133,136,143,146,153,15
6,-1116 LN

'1040 DATA 843,846,853,856,863,866,873,87
6,-6876 HF

'1045 FOR 1=1 TO 29:READ V MP
'1050 IF V<0 THEN GOSUB 5r}ftft):GOTO 1060 IP
'1055 HL(I)=V:CT=CT-V EK
'1060 NEXT IA
·1065 DATA 81,88,91,98,101,108,111,118,-7
96 MI

'1070 DATA 881,888,891,898,901,908,911,91
8,-7196 DH

'1075 DATA 249,250,269,270,729,730,749,75
0,-3996 MP

'1080 DATA 483,499,5r}),516,517,-2515 EA
'1090 SI0=54272 JK
'1092 CRT=1024:C0=55296:MC(1)=4:MC(2}=12:
MC(3)=8:MC(4)=3 DH

-13 REM 1300-DISPLAY SCORE 00 
'14 REM 1400-DISPLAY BACKGROUND GK 

JE '17 REM 1700-DISPLAY INSTRUCTIONS HF 
CI '19 REM 1900-GET PLAYER INFO HO 
CA ·21 REM 2100-READ MACHINE LANGUAGE PA 

'22 REM 2200-INIT MACHINE CODE PO 
·25 REM 2Sf)0-CRASH SOUND/DISPLAY MF 
'110 GOSUB 1(})0:REM ONE-TIME INIT MC 
'120 GOSUB 1100:REM VARS FOR BACKGROUND NA 
'130 GOSUB 1700:REM DISPLAY INSTRUCTIONS AJ 
'140 GOSUB 1200:REM SETUP CHAR SET NF 
'3(}) GOSUB 1900:REM GET PLAYER INFO CC 
'4(}) GOSUB 1400:REM DISPLAY BACKGROUND DG 
·420 GOSUB 2200:REM IN IT MACHINE CODE NG 
·425 JV=PEEK(56320)AND31:IFJV=31THEN425 FF 
·430 SYS 49664:IF PEEK(49197)=0 THEN GOSU 
B 2500 JJ 

·435 HX=0:FOR 1=1 TO 29:IF PEEK(CRT+HL(I) 
)=83 OR HX(PL,I) <>0 THEN 445 FI 

·440 PT(PL)=PT(PL)+10:HX(PL,I)=I:HX=1 PA 
·445 NEXT IA 
·450 IF PEEK(49197)=0 THEN LI(PL)=LI(PL)-
1 :GOTO 47() MK 

·460 PT(PL)=PT(PL)+500:LV(PL)=LV(PL)+1 01 
·465 FOR 1=1 TO 29:HX(PL,I)=0:NEXT HJ 
·470 IF PEEK(49152)=0 AND HX=1 THEN PT(PL 
)=PT(PL)+100 GN 

·480 GOSUB 1300:REM DISPLAY SCORE IJ 
·485 IF TL=0 THEN 3(}) GD 
·490 GOTO 400 CA 
·999 END IC 
'1000 REM-------ONE-TIME INITIALIZATION KI 
'1(})5 POKE53280,2:POKE53281,0:POKE646,1 BI 
-F)F) X=RND(-TI):DIM ML(l6),HL(29),HX(9,2 
9):CT=0 OP 

'1015 FOR 1=1 TO 16:READ V MP 
'1020 IF V<0 THEN GOSUB 50000 :GOTO 1030 IK 
'1025 ML(I)=V:CT=CT-V HL 
'1030 NEXT IA 
'1035 DATA 123,126,133,136,143,146,153,15 
6,-1116 LN 

'1040 DATA 843,846,853,856,863,866,873,87 
6,-6876 HF 

'1045 FOR 1=1 TO 29:READ V MP 
'1050 IF V<0 THEN GOSUB 500(}):GOTO 1060 IP 
·1055 HL(I)=V:CT=CT-V EK 
·1060 NEXT IA 
·1065 DATA 81,88,91,98,101,108,111,118,-7 
96 MI 

'1070 DATA 881,888,891,898,901,908,911,91 
8,-7196 DH 

'1075 DATA 249,250,269,270,729,730,749,75 
0,-3996 MP 

'1080 DATA 483,499,500,516,517,-2515 EA 
'1090 SI0=54272 JK 
·1092 CRT=1024:C0=55296:MC(I)=4:MC(2)=12: 
MC(3)=8:MC(4)=3 DH 

'1094 DEF FNR(X)=INT(RND(I)*X)+1 PC 
'1096 SI0=54272 JK 
'1()98 RETURN 1M 
·1100 REM------------VARS FOR BACKGROUND HE 
·1110 RV$=CHR$(18):RF$=CHR$(146):Wl$=RV$+ 
" "+RF$+"[8" "]":W2$=RV$+" "+RF$ FG 

'11 2r) Ll$=RV$+" [4r),' "] "+RF$ MN 
·1130 L2$=Wl$+W2$+Wl$+W2$+Wl$+W2$+Wl$+W2$ CB 
'l1M) L3$=Wl$+"[lr)" "]"+W2$+Wl$+"[F)" "]" 
~2$ ~ 

'l1Sf) L4$=W2$+W2$+W2$+W2$+"[5" "] "+W2$+Wl 
$+W2$+Wl$+W2$+W2$+"[5" "]" AN 

'1160 L4$=L4$+W2$+W2$+W2$+W2$ MN 
• l17r) L5$=Wl $+W2$+Wl$+" [1()" "]" +W2$+Wl$+W 
2$ HH 

'1180 CD$=CHR$(17):CU$=CHR$(145):CL$=CHR$ 
(157):CR$=CHR$(29):CS$=CHR$(147) NK 

'1185 HM$=CHR$(19) PF 
• 1199 RETURN 1M 
·1200 REM-------------------COPY CHARSET GE 
'1202 POKE 56334,PEEK(56334)AND254 DN 
'1205 POKE I,PEEK(I)AND251 1M 
'1210 SYS 49667 KO 
'1215 POKE I,PEEK(I)OR4 BE 
'1220 POKE 56334,PEEK(56334)ORI PD 
·1225 POKE2864,0:POKE2865,231:POKE2866,12 
6:POKE2867,60 AG 

·1230 POKE 2868,24:POKE 2869,0:POKE 2870, 
0:POKE 2871,0 ND 

·1235 POKE 2696,0:POKE 2697,126:POKE 2698 
,120:POKE 2699,120 EP 

'1240 POKE 2700,27:POKE 2701,27:POKE 2702 
,120:POKE 2703,0 EO 

'1245 POKE 53272,(PEEK(53272)AND240)OR2 ID 
'1299 RETURN 1M 
·1300 REM-----------------DISPLAY SCORES GK 
'13()2 PRINT CS$; CD$"PLAYER SCORE LEVEL 

LIVES LEFT" FL 
'13()5 PRINT"[6"-"] [5"-"] [5"-"] [1()"-
"]" DA 

'13F) TL=():FOR I=ITONP:PL$=" "+STR$(I)+" 
[3" "]" HJ 

·1315 SC$=STR$(PT(I) )+" " BH 
' 132() IFLEN(SC$) <7THENSC$=" "+SC$ :GOT0132 
o JJ 

' 1325 LV$=STR$(LV(I) )+" " AP 
'133() IFLEN(LV$) <7THENLV$=" "+LV$ :GOTOI33 
o ~ 

'1335 TL=TL+LI(I):LI$="[4" "]"+STR$(LI(I) 
) : IFLI(I)=rJrHENLI$=" [3" "]*DEAD*" HM 

'1340 PRINT PL$;SC$;LV$;LI$:NEXT OJ 
'1345 IF TL=0 THEN 1375 HK 
·1350 PL=PL+l:IF PL>NP THEN PL=1 HE 
'1355 IF LI(PL)=0 THEN 1350 GL 
'1360 IF NP>1 THEN PRINT CD$"NEXT PLAYER 
IS PLAYER"; PL NG 

'1365 SYS 49673:FOR 1=1 TO 500:NEXT IJ 
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'137() LV=LV(PL):RETURN KC ·1925 GET X$:IF X$=""THEN 1925 ND IG
'1375 PRINT CD$;CD$"ANOTHER GAME? "; EN '19Y) IF X$<"l"OR X$>"9"THEN 1925 ME ·2(
'l38() GET X$: IF X$<>"Y"AND X$<>"N"THEN 13 ·1955 PRINT X$: LV=VAL(X$) DA ·2(
8() CN ·196() FOR 1=1 TO NP:LV(I)=LV:PT(I)=():LI(I ()1

'1385 PRINT X$: IF X$="N" THEN END LF )=5 KO ·2(
'1390 RETURN 1M '1965 FOR J=l TO 29:HX(I,J)=0:NEXT GA ·2(
'lM)0 REM------------DISPLAY BACKGROUND LL '1970 NEXT IA ·2(
·1401 BO%=FNR(16)-1:POKE53280,BO% OP '1995 PL=1:PT=0:RETURN DK ·21
'1402 PRINT CS$:POKE53281,0:POKE646,7 LG '2100 REM--------------LOAD MACHINE LANG HM ·21
'lM)4 PRINT Ll$: : FOR 1=1 TO 4:PRINT L2$:: ·211() PRINT CD$;"[4" "][3"*") LOADING MAC PO
NEXT:PRINT L3$; GD HINE LANGUAGE [3"*"]";CD$ CB ·21

'1406 FOR 1=1 TO 4:PRINT L2$;:NEXT:PRINT '2120 FOR 1=49408 TO 50716:READ V HH ·21
L4$;:PRINT L5$: CA '21Y) IF V«) THEN GOSUB YHh:GOTO 21YJ IK OK

'1408 PRINT L4$;:FOR 1=1 TO 4:PRINT L2$:: '2140 PRINT TAB(15);I:PRINT CU$;:POKE I,V '21
NEXT KO :CT=CT-V EI '2F

'1410 PRINT L3$;:FOR 1=1 TO 4:PRINT L2$:: ·2150 NEXT IA '21
NEXT:PRINT Ll$: BH ·22()fj REM--------------INIT ML STORAGE DB ·21

·142() PRINT"PLAYER";PL:"[7" "]LEVEL";LV:H '2202 POKE49152,NH GC '3(
M$ IK '2205 POKE49154,1505/256:POKE49153,1505-P 21

'1425 IX=() IK EEK(49154)*256 10 '3(
'1430 FOR 1=1 TO 16:IX=IX+l:IF IX>4 THEN '2210 X=49157:FOR 1=1 TO 16:M1=CRT+ML(I) DO ,2
IX=l PN ·2215 POKE X+l,ML/256:POKE X,ML-PEEK(X+l) '3(!

'1435 POKE CRT+ML(I),102:POKE Co+ML(I),MC *256:X=X+2:NEXT NG 22
(IX):NEXT:NH=0 DM ·2220 X=RND(-TI):POKE49193,FNR(256)-1:POK '3(!

'1440 FOR 1=1 TO 29:IF HX(PL,I)<>0 THEN 1 E49194,FNR(256)-1 PH ,91
447 AC • 2225 POKE49197,f): POKE49216,f) BC'3(!

'1445 POKE CRT+HL(I),83:POKE CO+HL(I) ,10: '2230 DL%=255-12*LV:IF DL%<0 THEN DL%=0 GC ,1(
NH=NH+l FK '2235 POKE 49217,DL% HN '3~

'1447 NEXT IA •2299 RETURN 1M 7,
'1450 POKE CRT+481,81:POKE C0+481,14 LB '2500 REM------------------CRASH EFFECTS OD '3(
'1499 RETURN 1M ·2510 FORIX=(JT028: POKESID+IX , 0: NEXT DP 98,
·17()() REM----------DISPLAY INSTRUCTIONS LK ·2520 POKE SID+24,15 AH '3(!
·17()2 PRINT CS$;CD$"[17" "]RAID [3"1"]" JM ·253f) POKESID,2():POKESID+l,3():POKESID+5,() 1,
·17()5 PRINT CD$"[8" "](C) 1983 BY LARRY C :POKESID+6,15*16+9 EP '3({;
OATS" IA ·2535 SP%=PEEK(53272) IH ,8

'17lf) PRINT CD$"COLLECT ALL THE HEARTS WH ·2537 SQ%=FNR(256)-1:IF(SQ%AND2M))=(SP%AN ·JffJ
ILE AVOIDING" JF D24()OR(SQ%AND15)=(SP%AND15)THEN2537 JJ 1,

·1715 PRINT"THE BUTTERFLIES. THEN EXIT T • 25M) POKESID+4 ,129: POKE53272 ,SQ% PK·3(J
HE SCREEN" FH '2550 FORIX=lT020:NEXT:POKESID+4,128 AH F

'172() PRINT"ON THE RIGHT." HI ·256() FORIX=lT030(h: NEXT . CN·3(JI
·1725 PRINT CD$"SCORING:" NP '257() POKE53272,SP% 1M 8,1
'173() PRINT"[3" "]1() POINTS PER HEART" IC ·2599 RETURN 1M '3(J1
'1735 PRINT" 1(}) POINTS FOR GETTING LAST ·2(h(}) A=49408:ZH%=A/256:ZL%=A-(256*ZH%): 6,1

HEART" DH POKE49152 ,ZH%: POKE49153,ZL% HK .JfJ!
'17M) PRINT" Yh POINTS FOR SAFE EXIT" CJ' 2(}j()5 8=3()fj()fj: ZH%=B/256: ZL%=B-( 256*ZH%) : 98,
'1745 PRINT CD$:CD$ BP POKE49154,ZH%:POKE49155,ZL% OP '3(J1
'1750 GOSUB 21(fl):REM LOAD MACHINE LANGUAG ·20010 A=PEEK(49153)+(256*PEEK(49152»:IF ,98
E EO A=() THEN END FA ·3(J1

'1760 SYS 49670:REM PLAY SONG NJ '20015 B=PEEK(49155)+(256*PEEK(49154» JL ,25~

'1799 RETURN 1M • 2()fj2() C=A+15: D=C+1: IF C>=Y)716 THEN C=Y) •3(JII
'19()() REM----------------GET PLAYER INFO DK 716: D=() KF 96,-
·19()2 NP=(): PRINT: PRINT CD$"HOW MANY PLAYE •20()25 ZH%=D/256:ZL%=D-(256*ZH%): POKE 491 •3(Jl'
RS[SS](1-9)? "; OB 52,ZH%:POKE49153,ZL% CI 55,1

·19()5 GET NP$:IF NP$=""THEN 19()5 FO '2()()3(J D=B+lf):ZH%=D/256:ZL%=D-(256*ZH%):P ·3(Jl!
'1910 IF NP$<"1"OR NP$>"9"THEN 19()5 KP OKE 49154,ZH%:POKE49155,ZL% GE 255.
·1915 PRINT NP$:NP=VAL(NP$) ML '2()(J4f) PRINT"[CLEAR][DOWN][DOWN)";B:"DATA ·3f)l<
'192() PRINT CD$"WHAT SKILL LEVEL (1-9)? " "; OG ,25~

FK ·2()fjY) FOR I=A TO C:I$=STR$(PEEK(I»):J$=R ·3(J21
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'l37() LV=LV(PL): RETURN KC ·1925 GET X$: IF X$=""THEN 1925 ND IG 
'1375 PRINT CD$;CD$"ANOTHER GAME? "; EN '19Y) IF X$( "l"OR X$>"9"THEN 1925 ME '2() 
'l38() GET X$:IF X$( >"Y"AND X$<>"N"THEN 13 ·1955 PRINT X$:LV=VAL(X$) DA '2() 
80 CN ·1960 FOR 1=1 TO NP:LV(I)=LV:PT(I)=0:LI(I 01 

'1385 PRINT X$: IF X$="N" THEN END LF )=5 KO • 2(1. 
'1390 RETURN 1M '1965 FOR J=l TO 29:HX(I,J)=0:NEXT GA '2( 
'14(h REM------------DISPLAY BACKGROUND LL '197() NEXT IA • 2() 
'lM)l BO%=FNR(16)-1:POKE5328(),BO% OP '1995 PL=l:PT=():RETURN DK '2F 
'lM)2 PRINT CS$ :POKE53281 ,(): POKE646, 7 LG· 2F)() REM--------------LOAD NACHINE LANG IIH ·2F 
'lM)4 PRINT Ll$;: FOR 1=1 TO 4: PRINT L2$;: • 21 F) PRINT CD$;" [4" "][ 3"*"] LOADING MAC PO 
NEXT:PRINT L3$; GD HINE LANGUAGE [3"*"]";CD$ CB ·21 

·1406 FOR 1=1 TO 4:PRINT L2$;:NEXT:PRINT '2120 FOR 1=49408 TO 50716:READ V HH '21( 
L4$; : PRINT L5$; CA • 21Y) IF V<0 THEN GOSUB Yf)(h:GOTO 21Y) I K OK 

'1408 PRINT L4$;:FOR 1=1 TO 4:PRINT L2$;: '2140 PRINT TAB(15);I:PRINT CU$;:POKE I,V ·21( 
NEXT KO :CT=CT-V EI '21( 

'1410 PRINT L3$;:FOR 1=1 TO 4:PRINT L2$;: '2150 NEXT IA '21( 
NEXT:PRINT LI$; BH '22()() REM----------------INIT ML STORAGE DB '2F 

'142() PRINT"PLAYER";PL;"[7" "]LEVEL";LV;H '22()2 POKE49152,NH GC '3(1 
M$ IK '22()5 POKE49154,15()5/256:POKE49153,15()5-P 21 

'1425 IX=() IK EEK(49154)*256 10 '3(11: 
'1430 FOR 1=1 TO 16:IX=IX+1:IF IX>4 THEN '2210 X=49157:FOR 1=1 TO 16:ML=CRT+ML(I) DO ,2 
IX=l PN ·2215 POKE X+1,ML/256:POKE X,ML-PEEK(X+1) '3(1 

'1435 POKE CRT+ML(I),102:POKE CO+ML(I),MC *256:X=X+2:NEXT NG 22 
(IX):NEXT:NH=0 DM ·2220 X=RND(-TI):POKE49193,FNR(256)-1:POK '3~ 

'1440 FOR 1=1 TO 29:IF HX(PL,I) <>0 THEN 1 E49194,FNR(256)-1 PH 
447 AC ·2225 POKE49197,0:POKE49216,0 BC 

'1445 POKE CRT+HL(I),83:POKE CO+HL(I) ,10: '2230 DL%=255-12*LV:IF DL%<0 THEN DL%=0 GC 
NH=NH+1 FK '2235 POKE 49217,DL% HN 

'1447 NEXT IA '2299 RETURN 1M 
'1450 POKE CRT+481,81:POKE C0+481,14 LB '2500 REM------------------CRASH EFFECTS OD 
'1499 RETURN 1M ·2510 FORIX=(lT028:POKESID+IX,0:NEXT DP 
'1700 REM-----------DISPLAY INSTRUCTIONS LK ·2520 POKE SID+24,15 AH 
'17()2 PRINT CS$;CD$"[17" "]RAID [3"1"]" JM ·25Y) POKESID,2():POKESID+1,3():POKESID+5,() I, 
'17()5 PRINT CD$"[8" "](C) 1983 BY LARRY C :POKESID+6,15*16+9 EP '3(1. 
OATS" IA '2535 SP%=PEEK(53272) IH ,81 

'17F) PRINT CD$"COLLECT ALL THE HEARTS WH ·2537 SQ%=FNR(256)-1:IF(SQ%AND2M))=(SP%AN .3fjIJ 
ILE AVOIDING" JF D24())OR(SQ%AND15)=(SP%ANDl5)THEN2537 JJ I, 

·1715 PRINT"THE BUTTERFLIES. THEN EXIT T '254() POKESID+4,129:POKE53272,SQ% PK '3()l 
HE SCREEN" FH '255() FORIX=lT02():NEXT:POKESID+4,128 AH Fl) 

'172() PRINT"ON THE RIGHT." HI ·256() FORIX=l T03()ff): NEXT CN · 3()1 
'1725 PRINT CD$"SCORING:" NP '257() POKE53272,SP% 1M 8,1 
'173() PRINT" [3" "] F) POINTS PER HEART" IC' 2599 RETURN 1M • 3()1 
·1735 PRINT" 100 POINTS FOR GETTING LAST ·20000 A=49408:ZH%=A/256:ZL%=A-(256*ZH%): 6,1 

HEART" DH POKE49152,ZH%:POKE49153,ZL% HK '3()1 
'1740 PRINT" Yh POINTS FOR SAFE EXIT" CJ ·2(h()5 B=3()()(h:ZH%=B/256:ZL%=B-(256*ZH%): 98, 
'1745 PRINT CD$;CD$ BP POKE49154,ZH%:POKE49155,ZL% OP ·3f)1 
'1750 GOSUB 2100:REM LOAD MACHINE LANGUAG ·20010 A=PEEK(49153)+(256*PEEK(49152)):IF ,98 
E EO A=() THEN END FA • 3(Jl 

'1760 SYS 49670:REM PLAY SONG NJ '20015 B=PEEK(49155)+(256*PEEK(49154)) JL ,25: 
'1799 RETURN 1M • 2(h2() C=A+15: D=C+1: IF C>=Y)716 THEN C=Y) • 3(JlI 
'19()() REM----------------GET PLAYER INFO DK 716: D=() KF 96,' 
'19()2 NP=(): PRINT: PRINT CD$"HOW MANY PLAYE • 2()()25 ZH%=D/256 :ZL%=D-(256*ZH%): POKE 491 • 3()1' 
RS[SS](1-9)? "; OB 52,ZH%:POKE49153,ZL% CI 55,1 

'19()5 GET NP$: IF NP$=""THEN 19()5 FO • 2(h3() D=B+F):ZH%=D/256: ZL%=D-(256*ZH%): P ·3()l! 
'19F) IF NP$<"l"OR NP$>"9"THEN 19()5 KP OKE 49154,ZH%:POKE49155,ZL% GE 255, 
'1915 PRINT NP$:NP=VAL(NP$) ML '2()()M) PRINT"[CLEAR][DOWN][DOWN]";B;"DATA ·3fJ1< 
'192() PRINT CD$"WHAT SKILL LEVEL (1-9)? " "; OG ,25: 

FK '2(hY) FOR I=A TO C:I$=STR$(PEEK(I)):J$=R '3@ 
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IGHT$(I$,LEN(I$)-l) OK
·2(JrJ6rJ PRINT J$;","; OE
·2(J(J7(J NEXT: PRINT "[LEIT] ": PRINT"GOTO 2(J
(J1(J" PP

•2(JfJ8(J PRINT" [HONE] " ; CE
·20090 POKE 631,13:POKE 632,13:POKE 198,2 HG
·20095 END IC
·21(ftJ0 REM-----DELETE ML NI
-21(ftJ5 B=3(ftftJ0:ZH%=B/256:ZL%=B-(256*ZH%):
POKE49154,ZH%:POKE49155,ZL% OP

·21015 B=PEEK(49155)+(256*PEEK(49154» JL
·21030 D=B+10:ZH%=D/256:ZL%=D-(256*ZH%):P
OKE 49154,ZH%:POKE49155,ZL% GE

•2FJ4(J PRINT" [CLEAR][DOloJN][ DOWN]"; B AN
·2FJ7(J PRINT "[LEIT] ":PRINT"GOTO 2l(J15" EG
•2FJ8(J PRINT" [HONE]" ; CE
-21090 POKE 631,13:POKE 632,13:POKE 198,2 HG
·3(ftJ(ftJ DATA 226,219,98,91,219,215,91,215,
217,215,89,87,215,254,87,254,-2792 CP

·3(ftJ10 DATA 226,219,98,219,228,219,100,91
,230,224,102,217,231,219,231,219,-3073 HG

'30020 DATA 231,219,103,91,226,217,98,89,
226,219,226,219,226,219,98,91,-2798 FP

'30030 DATA 255,255,226,219,98,91,219,215
,91,215,217,215,89,87,215,254,-2961 GE

·30040 DATA 87,254,226,219,98,219,228,219
,100,91,230,224,102,217,231,219,-2964 PM

·30050 DATA 231,219,231,219,103,91,226,21
7,98,89,226,219,226,219,226,219,-3059 HO

·30060 DATA 98,91,228,224,100,96,226,219,
98,91,224,217,96,89,219,215,-2531 GI

·30070 DATA 91,87,224,217,96,89,219,215,9
1,87,217,214,89,86,219,215,-2456 OH

·30080 DATA 219,215,219,215,91,87,215,210
,87,82,215,210,215,210,215,210,-2915 PD

·30090 DATA 87,82,226,219,98,91,219,215,9
1,215,217,215,89,87,215,254,-2620 NM

'30100 DATA 87,254,226,219,98,91,228,225,
100,97,230,226,102,98,231,228,-2740 MD

'30110 DATA 103,lrfJ,230,226,102,98,231,22
8,103,100,228,225,100,97,230,226,-2627 CI

'30120 DATA 102,98,231,228,103,100,230,22
6,102,98,228,225,100,97,226,219,-2613 IN

·30130 DATA 98,91,217,217,89,217,226,217,
98,89,225,215,97,87,226,214,-2623 BN

'30140 DATA 226,214,226,214,98,86,226,214
,98,86,226,214,226,214,226,214,-3008 MP

·30150 DATA 98,86,255,255,255,255,255,255
,255,255,255,255,255,255,255,255,-3754 FJ

'30160 DATA 76,126,194,76,78,196,76,125,1
96,76,142,196,0,39,41,80,-1717 DF

·30170 DATA 255,255,255,255,255,82,2,42,2
55,80,0,40,255,81,1,255,-2368 BI

·30180 DATA 255,255,255,255,255,81,1,255,
255,81,1,255,255,255,255,255,-3224 IC

·30190 DATA 255,255,255,255,255,42,42,255
,255,40,40,255,255,255,255,255,-3224 EP

·30200 DATA 0,231,126,60,24,0,0,0,0,0,0,2

4,60,126,231,0,-882 Al
·30210 DATA 3,0,0,34,194,0,0,34,194,0,0,3
4,194,0,0,0,-687 NJ

'30220 DATA 15,32,32,32,255,104,30,24,134
,126,250,6,172,243,230,143,-1828 FA

'30230 DATA 248,46,134,142,150,159,168,17
9,189,200,212,225,238,253,32,188,-2763 LG

'30240 DATA 194,24,173,45,192,109,64,192,
240,1,96,32,38,196,32,130,-1758 JI

·30250 DATA 195,173,64,192,240,1,96,32,38
,196,238,37,192,173,37,192,-2096 AN

·30260 DATA 41,1,10,10,10,168,162,0,185,6
4,194,157,48,ll,2(ftJ,232,-1493 IP

·30270 DATA 224,8,208,244,169,11,141,18,2
12,76,126,194,56,173,1,192,-2053 PF

'30280 DATA 233,41,133,251,133,253,173,2,
192,233,0,133,252,24,105,212,-2370 KE

·30290 DATA 133,254,160,41,140,68,192,173
,0,220,41,15,170,188,16,194,-2(ftJ5 KJ

'303(ftJ DATA 16,3,76,59,195,177,251,201,10
2,208,4,238,64,192,96,201,-2083 PL

·30310 DATA 83,208,9,206,0,192,32,52,196,
76,3,195,201,32,240,3,-1728 KK

·30320 DATA 76,76,195,140,68,192,160,41,1
69,32,145,251,177,253,172,68,-2215 IJ

'30330 DATA 192,145,253,169,81,145,251,15
2,24,101,251,141,1,192,165,252,-2515 HK

'30340 DATA 105,0,141,2,192,173,0,192,208
,17,173,1,192,201,6,208,-1811 PO

·30350 DATA 10,173,2,192,201,6,208,3,238,
45,192,172,68,192,177,253,-2132 EL

·30360 DATA 24,105,1,41,15,208,2,169,1,14
5,253,96,173,0,220,41,-1494 JK

·30370 DATA 15,170,188,32,194,16,3,76,59,
195,177,251,201,83,240,4,-1904 KE

·30380 DATA 201,32,208,3,76,239,194,173,0
,220,41,15,170,188,48,194,-2(ftJ2 NH

'30390 DATA 16,3,76,59,195,177,251,201,83
,240,4,201,32,208,188,76,-2010 JL

'30400 DATA 239,194,162,30,142,63,192,189
,6,192,141,4,192,189,5,192,-2132 HB

'30410 DATA 141,3,192,32,179,195,174,63,1
92,173,4,192,157,6,192,173,-2068 MG

'30420 DATA 3,192,157,5,192,202,202,142,6
3,192,173,64,192,208,3,138,-2128 PN

'30430 DATA 16,213,96,56,173,3,192,233,40
,133,251,133,253,173,4,192,-2161 PI

·30440 DATA 233,0,133,252,24,105,212,133,
254,169,81,162,3,188,12,194,-2155 LI

·30450 DATA 209,251,240,19,202,16,246,32,
13,196,41,3,170,188,12,194,-2032 JK

'30460 DATA 169,32,209,251,240,4,96,238,6
4,192,140,68,192,160,40,169,-2264 ~1P

'30470 DATA 32,145,251,177,253,172,68,192
,145,253,169,102,145,251,152,24,-2531 JH

·30480 DATA 101,251,141,3,192,165,252,105
,0,141,4,192,96,173,41,192,-2049 CO

'30490 DATA 42,77,41,192,106,238,42,192,1

AHOY! 97

IGHT$(I$,LEN(I$)-l) OK 4,60.126.231.0.-882 AI 
·2fJfJ6fJ PRINT J$; ..... ; OE ·3fJ21fJ DATA 3.fJ.fJ.34.194.fJ.fJ.34,194,rJ.fJ.3 
·2fJfJ7fJ NEXT:PRINT "[LEFr] ":PRINT"GOTO 2fJ 4. 194,fJ,fJ.fJ.-687 NJ 
fJ1f),' PP ·3fJ22fJ DATA 15.32.32.32.255,104.3fJ.24.134 

·2fJfJ8fJ PRINT"[HOHE]"; CE .126.25fJ.6,l72.243.23fJ.143.-1828 FA 
·20090 POKE 631.13:POKE 632.13:POKE 198.2 HG ·30230 DATA 248.46.134.142,150,159.168.17 
·20095 END IC 9.189.200.212.225.238,253,32.188.-2763 LG 
·21000 REI'1-----DELETE ML NI ·30240 DATA 194.24.173.45.192,109.64.192, 
·21fflJ5 B=30000:ZH%=B/256:ZL%=B-(256*ZH%): 240.1.96.32.38,196.32,130.-1758 JI 
POKE49154.ZH%:POKE49155.ZL% OP ·30250 DATA 195.173.64.192.240,1.96.32.38 

·21015 B=PEEK(49155)+(256*PEEK(49154)) JL .196,238,37,192.173.37.192.-2096 AN 
·21030 D=B+10:ZH%=D/256:ZL%=D-(256*ZH%):P ·30260 DATA 41,1.10,10.10,168.162,0.185,6 
OKE 49154,ZH%:POKE49155.ZL% GE 4,194.157.48.11.200.232.-1493 IP 

·21fJ4fJ PRINT"[CLEAR][DOWN][DOWN]";B AH ·3fJ27fJ DATA 224.8.2fJ8.244.169,ll.141.18.2 
·2FJ7fJ PRINT "[LEFr] ":PRINT"GOTO 2FJ15" EG 12.76.126.194.56.173,l.192,-2fJ53 PF 
·2FJ8fJ PRINT"[HOHE]"; CE ·3fJ28fJ DATA 233.41,133.251.133.253.173.2. 
·21090 POKE 631.13:POKE 632,13:POKE 198.2 HG 192.233,0.133,252.24.105.212,-2370 KE 
·30000 DATA 226.219.98.91.219,215.91.215. ·30290 DATA 133.254.160.41.140.68.192.173 
217.215.89.87.215.254.87.254.-2792 CP .0.220.41.15.170.188.16.194.-2005 KJ 

·30010 DATA 226,219.98.219,228,219,100,91 ·30300 DATA 16.3.76.59.195.177.251.201.10 
.230.224.102.217.231,219,231.219.-3073 HG 2.208.4.238.64.192.96.201,-2083 PL 

·30020 DATA 231,219.103.91.226,217.98.89. ·30310 DATA 83.208.9.206,0,192.32.52,196. 
226.219.226.219.226,219.98.91,-2798 FP 76.3.195.201.32.240.3.-1728 KK 

·30030 DATA 255.255,226.219.98.91.219.215 ·30320 DATA 76.76.195.140.68.192.160.41,1 
.91,215.217.215.89.87,215.254,-2961 GE 69.32.145,251.177,253.172.68.-2215 IJ 

·30040 DATA 87.254.226,219.98.219.228.219 ·30330 DATA 192.145.253.169.81.145.251,15 
.FJfJ. 91. 23fJ. 224 ,FJ2, 217 • 231. 219 .-2964 PH 2.24 .FJ1. 251,141.1.192 .165. 252, -2515 HK 

·30050 DATA 231,219.231,219.103.91.226.21 ·30340 DATA 105.0.141,2.192.173,0.192.208 
7.98,89,226.219.226.219.226.219.-3059 HO .17.173.1,192.201,6.208,-1811 PO 

·30060 DATA 98.91,228.224.100.96.226.219. ·30350 DATA 10.173.2.192.201.6.208.3.238. 
98.91.224.217.96.89.219.215.-2531 GI 45.192,172.68.192.177.253.-2132 EL 

·30070 DATA 91,87.224.217.96.89.219,215.9 ·30360 DATA 24,105.1.41.15.208.2.169.1.14 
1.87,217.214.89.86.219,215.-2456 OH 5,253.96.173.0.220.41.-1494 JK 

·30080 DATA 219,215.219.215.91.87.215,210 ·30370 DATA 15.170.188.32,194.16.3,76,59 • 
• 87.82.215.210.215.210.215.210.-2915 PD 195.177.251.201,83.240.4.-1904 KE 

·30090 DATA 87.82.226,219,98.91.219.215.9 ·30380 DATA 201.32.208.3.76.239.194.173.0 
1,215.217.215.89,87.215,254.-2620 NI'1 ,220.41.15.170.188.48.194.-2fflJ2 NH 

·30100 DATA 87.254,226.219.98.91.228,225, ·30390 DATA 16.3,76,59.195.177.251.201.83 
100.97.230.226.102.98,231,228.-2740 HD .240.4.201.32.208.188.76.-2010 JL 

·30110 DATA 103.100.230.226.102,98.231.22 ·30400 DATA 239.194,162.30.142.63.192,189 
8.103,100.228.225,100.97.230.226.-2627 CI ,6.192.141,4.192.189,5.192.-2132 HB 

·30120 DATA 102.98.231.228.103.100,230.22 ·30410 DATA 141.3.192.32.179.195.174.63,1 
6,102.98,228.225.100.97.226.219,-2613 IN 92.173.4.192.157.6.192.173.-2068 HG 

·30130 DATA 98.91.217.217.89.217.226,217. ·30420 DATA 3,192.157,5,192,202.202,142,6 
98.89,225.215.97,87,226.214.-2623 BN 3,192,173.64.192,208.3,138,-2128 PH 

DP ·30140 DATA 226.214.226,214.98.86.226,214 ·30430 DATA 16,213.96.56.173.3.192.233.40 
.98.86.226.214.226.214.226,214,-3008 HP .133,251.133,253.173.4.192,-2161 PI 

·30150 DATA 98.86.255.255,255.255.255.255 ·30440 DATA 233.0,133.252.24.105.212.133 • 
• 255.255,255.255.255.255,255.255.-3754 FJ 254.169.81.162,3,188.12.194.-2155 LI 

·30160 DATA 76.126,194.76.78.196.76.125,1 ·30450 DATA 209.251.240.19.202.16,246,32. 
96.76.142.196.0.39,41,80.-1717 DF 13.196.41.3.170.188.12.194.-2032 JK 

·30170 DATA 255.255.255.255.255.82.2.42.2 ·30460 DATA 169.32,209.251.240.4.96.238.6 
55.80.0.40.255,81,1.255.-2368 BI 4.192.140,68.192.160.40.169.-2264 I'1P 

·30180 DATA 255.255.255.255.255.81.1.255. ·30470 DATA 32.145,251.177.253.172.68.192 
255.81.1.255.255.255.255.255.-3224 IC .145.253.169.102,145.251,152.24.-2531 JH 

·30190 DATA 255.255.255.255.255.42.42.255 ·30480 DATA 101.251.141.3.192.165.252.105 
.255.40,40.255.255.255.255.255.-3224 EP .0,141,4.192,96.173.41.192,-2049 CO 

·30200 DATA 0.231.126.60.24.0,0.0.0.0.0.2 ·30490 DATA 42.77.41.192,106.238,42.192.1 

AHOY! 97 



T t DOS PI you must enter OOS Boot in the usual manner. prescribed on pages 85 and 86. then entero en er us... the main program by using Flankspeed (see page 86).

09,42,192,80,3,238,42,192,-1828 CO
'30500 DATA 141,41,192,41,127,96,174,65,1
92,240,8,160,64,136,208,253,-2138 EI

·30510 DATA 202,208,248,96,169,20,141,15,
212,169,l,141,19,212,169,2(ftj,-2222 HP

·30520 DATA 141,20,212,169,15,141,24,212,
169,17,141,18,212,96,169,O,-1756 CI

·30530 DATA 133,251,133,253,169,208,133,2
52,169,8,133,254,162,8,160,O,-2426 HF

'30540 DATA 177,251,145,253,200,208,249,2
30,252,230,254,202,208,240,162,21,-3282 ED

'30550 DATA 189,80,194,157,69,192,202,16,
247,32,159,196,96,169,50,141,-2189 ND

'30560 DATA 91,192,169,193,141,92,192,32,
110,196,32,170,197,96,169,O,-2072 AG

'30570 DATA 141,91,192,169,193,141,92,192
,32,110,196,32,170,197,96,169,-2213 FK

'30580 DATA 4,44,69,192,240,24,173,70,192
,141,2,212,173,71,192,141,-1940 GJ

'30590 DATA 3,212,173,72,192,141,5,212,17
3,73,192,141,6,212,169,2,-1978 AE

'306(ftj DATA 44,69,192,240,24,173,74,192,1
41,9,212,173,75,192,141,10,-1961 FI

'30610 DATA 212,173,76,192,141,12,212,173
,77,192,141,13,212,169,1,44,-2040 GN

'30620 DATA 69,192,240,24,173,78,192,141,
16,212,173,79,192,141,17,212,-2151 PD

'30630 DATA 173,80,192,141,19,212,173,81,
192,141,20,212,162,3,189,82,-2072 KL

'30640 DATA 192,157,21,212,202,16,247,173
,91,192,141,93,192,173,92,192,-2386 MN

'30650 DATA 141,94,192,96,169,4,44,69,192
,240,42,32,211,197,201,255,-2179 LJ

'30660 DATA 208,1,96,201,254,208,8,169,0,
141,4,212,76,69,197,174,-2018 MA

·30670 DATA 95,192,142,O,212,174,96,192,1
42,1,212,10,42,41,1,13,-1565 KE

·30680 DATA 86,192,141,4,212,169,2,44,69,
192,240,42,32,211,197,201,-2034 DK

'30690 DATA 255,208,1,96,201,254,208,8,16
9,0,141,11,212,76,118,197,-2155 1M

'307(ftj DATA 174,95,192,142,7,212,174,96,1
92,142,8,212,10,42,41,1,-1740 LI

·30710 DATA 13,87,192,141,11,212,169,1,44
,69,192,240,42,32,211,197,-1853 EF

·30720 DATA 201,255,208,1,96,201,254,208,
8,169,O,141,18,212,76,167,-2215 CE

·30730 DATA 197,174,95,192,142,14,212,174
,96,192,142,15,212,10,42,41,-1950 ML

·30740 DATA 1,13,88,192,141,18,212,169,O,
96,173,69,192,41,7,240,-1652 JM

'30750 DATA 33,173,91,192,141,93,192,173,
92,192,141,94,192,32,20,197,-2048 BP

'30760 DATA 201,255,240,14,174,90,192,160
,O,136,208,253,202,208,248,76,-2657 KP
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'30770 DATA 189,197,96,173,93,192,141,224
,197,173,94,192,141,225,197,173,-2697 FA

·30780 DATA 48,193,238,93,192,208,3,238,9
4,192,201,254,176,3,32,242,-2407 EE

'30790 DATA 197,96,170,41,15,168,185,102,
194,141,95,192,185,114,194,141,-2230 AA

'30800 DATA 96,192,138,74,74,74,74,24,1(19
,89,192,41,7,73,7,168,-1432 LA

'30810 DATA 240,9,78,96,192,110,95,192,13
6, 2(J8, 247,138,96,-1837 BL

•5(jO(j(j IF V<>CT THEN PRINT"ERROR IN DATA
LINE #";PEEK(64)*256+PEEK(63):END BI

'5(ftj10 I=I-1:CT:fj:RETURN JG

DOS PLUS
FROM PAGE 39 DOS BOOT
.4fj IITEM=(JTHENTEM=49152: LOAD"DOS PLUS", 8
,I FD

'41 POKE 53230,001:REM AUTO-VERIFY IF 1 AH
·42 POKE 53012,008:REM DEFAULT DRIVE # OF
·43 POKE 51329,096:REM UPPER CASE 1525 OA
'44 POKE 53040,OI8:REM REVERSE VIDEO @$ 01
·45 POKE 53(j63,(jI8:REM "[6" "l" "DC
·46 POKE 50999,144:REM BLACK HEX #'S GH
·47 POKE 51(j69,144:REM "[4" "l" " HJ
·48 POKE 51057,(ftj5:REM WHITE ASCII CHRS. FK
'50 SYSTEM ID

DOS fIlLS
First byte: COOO Lost byte: CFFE

C(j(j(j: A2 (j2 BD FE CE 95 7C CA (JD
C(j(j8 : ifJ F8 AD 26 (J3 8D F3 CF 39
OJ ifJ: AD 27 (J3 8D F4 CF 78 AD 6(j
C(j 18: 14 (j3 8D EF CF AD 15 03 42
C(J2(J: 8D F(j CF A9 (J7 8D 14 (13 C3
C(J28 : A9 C1 8D 15 (J3 58 A9 FF 3B
OJ3(J: Afj CD 2(j IE AB 68 68 4C A5
C(j38 : 68 CB 8D 9D (j3 8E 9C (j3 C8
Oj4(J: BA BD (Ji (Ji C9 8C D(J 16 F7
Oj48 : BD (j2 (j 1 C9 A4 D(J OF A2 F9
C(J5(J: 0(J AD 9D (13 DD 9E CD F(J D9
C(J58 : 16 E8 E(J (J8 9(j F6 AD 90 13
C(j6(J: (J3 18 AE 9C (J3 C9 3A B(j 7E
C(J68 : (J3 4C 8(j (J(J 4C 8A (j(j 8D 9C
C(j70: 9F O3 8E 96 (J3 AD 14 CF CC
C(n 8: 85 BA 2(j 88 C6 AE 96 (j3 7(J
Oj8(j: 8A 0A AA BD 6B CD 48 BD BC
C(J88 : 6A CD 48 61j AD (jl (j2 F(J (jB
C(j9(j: 4A C9 3A F(j 19 A2 (JE BD 57
C(j98 : 9E CD F(j (J8 CD A7 (J2 F(j 66
OJA(J: DF E8 1(j F3 A9 IF A(j CE A5
C(jA8 : 2(j IE AB 4C 68 CB A2 (j8 BD
C(jB(j: BD 9E CD CD rj2 (J2 F(j C8 66
C0B8: E8 E(J (jE 9(j F3 B(J E5 A5 51

co
OJ
crJ
crJ
crJ
OJ
crJ
OJ
C1
Clf
Cl
Cl
Cl
Cl
Cl
Cl
Cl
Cl
Cl
Cl
Cl
Cl
Cl
Cl
Cl
Cl
Cl
Cl
CiA
Cl
Cl
Cl
Cl
Cl
Cl
G1
C1
Cl
Cl
Cl
C2r
C2rJ
C21
C21
C22
cn
C23
C23
C24
C24
C25
C251
C26
G261
C271
C27
C281
C28!

T t DOS PI you must enter DDS Boot in the usual manner, prescribed on pages 85 and 86, then enter crJ o en er us ... the main program by using Flankspeed (see page 86). crJ 
crJ 

09,42,192,80,3,238,42,192,-1828 CO '30770 DATA 189,197,96,173,93,192,141,224 CfJ 
·30500 DATA 141,41,192,41,127,96,174,65,1 ,197,173,94,192,141,225,197,173,-2697 FA CfJ 
92,240,8,160,64,136,208,253,-2138 EI '30780 DATA 48,193,238,93,192,208,3,238,9 crJ 

·30510 DATA 202,208,248,96,169,20,141,15, 4,192,201,254,176,3,32,242,-2407 EE crJ 
212,169,1,141,19,212,169,200,-2222 HP '30790 DATA 197,96,170,41,15,168,185,102, CfJ 

· 30520 DATA 141,20,212,169,15,141 , 24,212 , 194,141,95,192,185,114,194,141,-2230 AA Cl 
169,17,141,18,212,96,169,0,-1756 CI ' 30800 DATA 96,192,138,74,74,74,74,24,109 Cl 

·30530 DATA 133,251,133,253,169,208,133,2 ,89,192,41,7,73,7,168,-1432 LA Cl 
52,169,8,133,254,162,8,160,0,-2426 HF '30810 DATA 240,9,78,96,192,110,95,192,13 Cl 

'30540 DATA 177,251,145,253,200,208,249,2 6,208,247,138,96,-1837 BL Cl 
30,252,230,254,202,208,240,162,21,-3282 ED • YJfJfJfJ IF V<>CT THEN PRINT"ERROR IN DATA CI 

'30550 DATA 189,80,194,157,69,192 , 202,16, LINE #";PEEK(64)*256+PEEK(63):END BI Cl 
247,32 , 159,196,96,169,50 ,141,-2189 ND · 50010 I=I-l:CT=0:RETURN JG Cl 

'30560 DATA 91,192 ,169,193 ,141,92,192,32 , CI 
110,196,32,170,197,96,169,0,-2072 AG DOS PLUS CI 

'30570 DATA 141,91,192,169,193,141,92,192 Cl 
,32,110,196,32,170,197,96,169,-2213 FK FROM PAGE 39 DOS mOT CI 

'30580 DATA 4,44,69,192,240,24,173,70,192 .4fJ IFTEM=fJTHENTEM=49152: LOAD "DOS PLUS", 8 CI 
,141,2,212,173,71,192,141,-1940 GJ ,I FD CI 

'30590 DATA 3,212,173,72,192,141,5,212,17 · 41 POKE 53230,001:REM AUTO-VERIFY IF 1 AH CI 
3,73,192,141,6,212,169,2, -1978 AE ·42 POKE 53012,008:REM DEFAULT DRIVE # OF CI 

'30600 DATA 44,69,192,240,24,173,74,192,1 ·43 POKE 51329,096:REM UPPER CASE 1525 OA Cl 
41,9,212,173,75,192,141,10,-1961 FI · 44 POKE 53040,018:REM REVERSE VIDEO @$ 01 CI 

'30610 DATA 212,173,76,192,141,12 , 212 ,173 ·45 POKE 53063,018:REM "[6" "l" " DC CI 
,77,192,141,13,212,169,1,44,-2040 GN '46 POKE 50999,144:REM BLACK HEX #'S GH CI 

'30620 DATA 69,192,240,24,173,78,192 , 141 , ·47 POKE 51069,144:REM "[4" "l" " HJ CH 
16,212,173,79,192,141,17,212, - 2151 PD · 48 POKE 51057,005:REM WHITE ASCII CHRS. FK CIA 

'30630 DATA 173,80,192 ,141,19,212,173,81 , • 5fJ SYSTEM ID CI 
192,141,20,212,162,3,189,82, - 2072 KL CI 

'30640 DATA 192,157,21 , 212,202,16 , 247,173 DOS PUlS CI 
,91,192,141,93,192,173,92,192,-2386 MN First byte: COOO Last byte: CFFE CI 

'30650 DATA 141,94,192,96,169 , 4,44 ,69,192 CfJfJfJ: A2 fJ2 BD FE CE 95 7C CA fJD Cl 
,240,42,32,211,197,201,255,-2179 W CfJfJ8 : 1 fJ F8 AD 26 fJ3 8D F3 CF 39 CID 

'30660 DATA 208,1,96,201,254,208,8,169,0 , CfJl fJ: AD 27 fJ3 8D F4 CF 78 AD 6fJ CI 
141,4,212,76,69,197,174,-2018 MA Cf) 18 : 14 fJ3 8D EF CF AD 15 fJ3 42 CIE 

·30670 DATA 95,192,142 , 0, 212,174,96,192,1 CfJ2fJ: 8D FfJ CF A9 fJ7 8D 14 f13 C3 CI 
42,1,212,10,42,41,1,13, -1565 KE CfJ28: A9 Cl 8D 15 fJ3 58 A9 FF 3B CI A 

'30680 DATA 86,192,141 ,4, 212 ,169,2,44,69, CfJ3fJ : Af) CD 2fJ IE AB 68 68 4C A5 C2r} 
192,240,42,32,211,197,201,-2034 DK CfJ38 : 68 CB 8D 9D fJ3 8E 9C fJ3 C8 C2fJ 

'30690 DATA 255,208,1,96,201,254,208,8 ,16 CfJ4fJ: BA BD fJl fJl C9 8C DfJ 16 F7 C2 
9,0,141,11,212,76,118,197,-2155 1M OJ48 : BD fJ2 fJl C9 A4 Df) fJF A2 F9 C21 

'30700 DATA 174,95,192,142,7,212,174,96 ,1 OJ5fJ : fJfJ AD 9D fJ3 DD 9E CD FfJ D9 C22 
92,142,8,212,10,42,41,1, -1740 LI CfJ58: 16 E8 EfJ fJ8 9f) F6 AD 9D 13 C22 

·30710 DATA 13,87,192,141,11,212,169,1,44 CfJ6fJ: f)3 18 AE 9C fJ3 C9 3A BfJ 7E C23 
,69,192,240,42,32,211,197,-1853 EF CfJ68 : fJ3 4C 8f) fJfJ 4C 8A fJfJ 8D 9C C23 

· 30720 DATA 201,255,208,1,96,201,254,208, 0)7fJ: 9F f13 8E 96 f)3 AD 14 CF CC C24 
8,169,0,141,18 , 212,76 ,167,-2215 CE CfJ7 8: 85 BA 2fJ 88 C6 AE 96 f)3 7fJ C24 

·30730 DATA 197,174,95,192,142,14,212,174 Cf)8 fJ: 8A fJA AA BD 6B CD 48 BD BC C25 
,96,192,142,15,212,10,42,41 ,-1950 ML CfJ88 : 6A CD 48 6fJ AD fJl fJ2 FfJ f)B C25 

'30740 DATA 1,13,88,192,141,18,212,169,0, CfJ9 fJ: 4A C9 3A FfJ 19 A2 fJE BD 57 C26 
96,173,69,192,41,7,240, -1652 JM OJ98 : 9E CD FfJ fJ8 CD A7 fJ2 FfJ 66 C26 

'30750 DATA 33,173,91 ,192 ,141,93,192,173 , CfJAfJ : DF E8 1 fJ F3 A9 IF AfJ CE A5 C27 
92,192,141,94,192,32,20 ,197,-2048 BP OJA8 : 2fJ IE AB 4C 68 CB A2 fJ8 BD cm 

'30760 DATA 201,255,240,14,174,90,192,160 CfJBfJ: BD 9E CD CD f)2 fJ2 FfJ C8 66 C28r 
,0,136,208,253,202,208,248,76,-2657 KP OJB8 : E8 Ef) fJE 9f) F3 BfJ E5 A5 51 C28f 
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crJcrJ: BA 2rJ Bl FF A9 6F 8S B9 AS C29 rJ: 2rJ FrJ F7 6rJ 68 68 68 68 9B
crJC8 : 20 93 FF MJ rJrJ B9 rJ! rJ2 D9 C298: 4C B9 Cl A9 2rJ 2rJ D2 FF ID
crJDrJ: FrJ rJ6 2rJ A8 FF C8 1rJ FS SF C2M): CA DrJ F8 6rJ AE 9E r)3 ArJ 86
crJD8 : 2rJ AE FF AD 14 CF 8S BA 79 C2A8: r)r) BD 79 CF 3rJ rJ7 99 C7 48

A crJErJ: 2rJ B4 FF A9 6F 8S B9 2rJ 2E C2 Br): CD C8 E8 DrJ F4 99 C7 CD 2S
cr)E8: 96 FF A9 35 M) CE 2rJ IE rJC C2B8: E8 8E 9E rJ3 6rJ MJ rJrJ B9 8C

gE crJFrJ: AB 2rJ AS FF C9 rJD FrJ rJ6 3rJ C2crJ: 71 CF 8C 9F r13 48 38 2rJ Dl
cr)F8: 2rJ D2 FF 4C Fl cr) 2rJ D2 DD C2C8: FrJ FF MJ rJ 1 18 2rJ FrJ FF 84

A ClrJrJ: FF 2rJ AB FF 4C 68 CB 48 94 C2DrJ: 68 AA 2rJ F6 C2 A9 r)rJ 8D F4
CFJ8 : AS CS C9 rJ4 FrJ rJ4 C9 r)s rJS C2D8: A2 rJ3 2rJ 7C C2 AC 9F rJ3 2D

A Cl FJ: DrJ r)3 8D 9B 03 68 6C EF D4 C2EO: C8 CO 08 9rJ DA 6r) 48 AD 34
C1l8 : CF AD A7 rJ2 48 29 r)F 8D 4D C2E8: A2 r)3 Dr) r)8 A9 22 8D A2 63

L C12r): 14 CF 8S BA A9 F2 Ar) CD 4F C2Fr) : r)3 2r) D2 FF 68 6rJ 8E AS E3
C128: 2rJ IE AB 68 2r) D2 FF 4C B9 C2F8 : 03 AO r)r) BD rJ3 Br) Fr) IS 14

B1 Cl3rJ: 68 CB A9 31 8D C7 CD A9 r)c C3rJr) : C9 AO Fr) 11 99 A7 r)2 2r) CF
IG Cl38: r)r) 8D 9E r)3 A9 38 8D C8 9F C308: E6 C2 C8 2r) D2 FF EE A4 (J!

C14rJ: CD A9 2r) 8D C9 CD A9 3r) D6 C3F): r)3 E8 Dr) E7 6r) AD A4 r)3 6A
C148: 8D CA CD A9 r)D 8D CB CD 4C C318: F() FA A9 22 2rJ D2 FF A9 6C
C1srJ: A9 FF 8D CC CD 2r) 81 CB 8F C32r): r)r) 8D A4 r)3 84 B7 38 2r) E9
CIS8: AD 9B r)3 Fr) rJ8 2r) 79 C8 FF C328: F() FF 18 Ar) 14 2r) F(J FF F6
C16rJ: A9 r)D 2rJ A8 FF A9 2F M) S9 C330: AD 9B rJ3 Fr) r)8 2r) 79 C8 D7

~
C168: CF 2rJ IE AB A2 9r) 2r) 8S FA C338: A9 rJr) 2rJ 39 C4 AE AS 03 S7
C17rJ: C4 BD r)rJ Br) 2rJ D2 FF E8 7F C3M) : BD r)r) Br) 20 48 C4 38 2rJ 34

DF C178: ErJ A2 Dr) FS AD A2 BO 8D Sl C348: Fr) FF MJ 18 18 2r) Fr) FF IB

~~
C18r): 39 CF AD A3 BO 8D 3A CF 23 C3sr) : AD 9B r)3 FrJ ()S A9 r)4 2r) 6(J
C188: AD AS Br) 8D 44 CF AD A6 82 C3S8: 39 C4 AE AS r)3 BD IB Br) 37

pc Cl9 rJ: Br) 8D 4S CF 2r) 8r) C4 A9 F2 C36r) : 48 BD lC BrJ AA 68 Ar) r)o E6

~~
C198: 38 M) CF 2r) IE AB 2r) 8S Dr) C368: 8C A9 r)3 20 B(J CC AE AS 93
ClAr) : C4 2r) A4 C2 20 81 CB AD rJ8 C3 7r): r)3 BD r) 1 Br) C9 24 9rJ r)3 64

IT CIA8: 9B rJ3 FrJ r13 2rJ 79 C8 2r) BD C378: 4C 38 C4 AA A9 r)r) 8D A9 4D
0 CIBrJ: BD C2 AD () 1 Br) C9 FF Dr) 2B C38 r): (J3 8D 98 rJ3 8D IS CF 2rJ 3F

C1B8: E8 A9 r)l 8D IS CF A9 r)o 68 C388: Br) CC A2 rJr) BD 7S r)3 9D 7C
Cl cr): 8D 9E 03 8D A2 r)3 2rJ 8rJ C3 C39 rJ: C7 CD E8 EC 98 r)3 9r) F4 ID

E CIC8: C4 2r) CC FF 2r) D7 Cl A9 DD C398: A9 2rJ 9D C7 CD E8 8E 9A A7
D C1DrJ: r)rJ 8D 9B rJ3 4C DB cr) 2r) r)6 C3ArJ: 03 AE AS r)3 BD rJ2 B(J C9 35
9 CID8: C7 C6 A9 97 8S BB A9 CE 62 C3A8: 16 9rJ rJ3 4C 38 C4 AA A9 EF
r) C1ErJ : 8S BC A9 ()S 8S B7 AD 14 Dr) C3 Br): ()r) 8D 98 r)3 2r) B() CC A2 lA
2 CIE8: CF 8S BA A9 6r) 85 B9 2r) 62 C3B8: rJr) AC 9A r13 BD 7S r)3 99 D2
3 C1Fr) : DS F3 AS BA 2rJ B4 FF AS 9S C3crJ: C7 CD C8 E8 EC 98 r)3 9rJ 21
B ClI."8 : B9 2rJ 96 FF A9 r)rJ 85 9r) 29 C3C8: F3 A9 2r) 99 C7 CD C8 A9 28
5 C2r)r) : Ar) 22 8C 9F r)3 2r) AS FF B7 C3DrJ: FF 99 C7 CD A9 or) 8D CD r)s
8 C2r)8: A4 9(J Dr) 69 AC 9F r)3 88 4F C3D8: CB A9 B2 8D CE CB A9 r)s 07
7 C2 FJ: Dr) FrJ 2r) AS FF 48 2rJ AS AS C3EO: 80 Dl CB 2r) 81 CB A9 r)rJ 23
9 C218: FF 48 AD 9B r)3 F() 3E 68 44 C3E8: 8D Dl CB A9 r)r) 8D CD CB E4
9 C22r): 8D B2 rJ2 68 8D Bl r)2 A2 AE C3FrJ: A9 Br) 8D CE CB AD 9B r)3 BF
3 C228: rJrJ 2r) AS FF FO r)6 9D B3 36 C3F8: F() ()3 2r) 79 C8 38 2() Fr) 98
E C23 r): rJ2 E8 Dr) FS 2r) 7S C2 2r) SA CM)rJ: FF Ar) IB 18 2r) FrJ FF AD 92
C C238: 79 C8 AD B2 rJ2 AE Bl rJ2 3F C4(J8 : 9B r)3 Fr) r)s A9 rJ7 2r) 39 A6
C C24rJ: 2r) Br) CC A9 2rJ 2rJ D2 FF 9A C4FJ: C4 A9 2r) 2r) D2 FF A9 24 SF
r) C248: A2 ()r) BD B3 r)2 2rJ D2 FF Sl C418: 8D IS CF 2rJ 02 FF AE r)2 2E
C C2sr) : E8 E() r)c 9rJ FS A9 r)D 2rJ 83 C42r): B2 AD r)3 B2 2rJ 12 CD A9 DF
B C2S8: A8 FF 4C 78 C2 68 A8 68 r)2 C428: 2r) 2r) D2 FF AE r)2 B2 AD 4C
7 C26r): AA 98 2r) Br) CC A9 2(J 2rJ 2B C4 3rJ: r13 B2 2r) Br) CC 2r) C7 C6 32
6 C268: D2 FF 2r) AS FF Fr) r)6 2r) 18 C438: 6r) 48 A9 1r) 2r) A8 FF A9 r)D
5 C27r) : 02 FF 4C 6A C2 2r) 42 F6 16 C440: r)2 2rJ A8 FF 68 4C A8 FF 68
0 C278: 2r) E7 FF' 60 2r) El FF Fr) D3 C448: AA 2rJ 8r) C4 8A 29 r)F 18 33
6 C28r) : 13 2r) E4 FF FrJ r)o C9 2r) 8r) C4sr) : FrJ 12 C9 r) 1 Fr) 14 C9 rJ2 EE
1 C288: Dr) r)9 2r) E4 FF FrJ FB C9 IE C4S8: Fr) 16 C9 r)3 FO 18 A9 16 F4
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cr)cr) : BA 2r) B1 FF A9 6F 85 B9 AS C29 r): 20 Fr) F7 6r) 68 68 68 68 9B 
cr)C8 : 2r) 93 FF Ar) r)r) B9 r) 1 r)2 09 C298 : 4C B9 C1 A9 20 2r) 02 FF 10 
cr)or) : Fr) r)6 2r) A8 FF C8 F) Fs SF C2Ar) : CA Dr) F8 6r) AE 9E r)3 Ar) 86 
cr)08 : 2r) AE FF AD 14 CF 85 BA 79 C2A8 : or) BO 79 CF 3r) r)7 99 C7 48 

' A criEr) : 2r) B4 FF A9 6F 85 B9 2r) 2E C2 Br) : CD C8 E8 Dr) F4 99 C7 CD 25 
cr)E8 : 96 FF A9 35 Ar) CE 2r) IE riC C2B8: E8 8E 9E r)3 6r) M) r)r) B9 8C 

BE cr)Fr) : AB 2r) AS FF C9 r)o Fr) r)6 3r) C2CO: 71 CF 8C 9F 03 48 38 2r) 01 
cr)F8 : 2r) 02 FF 4C F1 cr) 2r) 02 DO C2C8: Fr) FF M) r) 1 18 2r) Fr) FF 84 

A C1r)r) : FF 2r) AB FF 4C 68 CB 48 94 C20r): 68 AA 2r) F6 C2 A9 r)r) 80 F4 
C 1 r)8 : AS CS C9 r)4 Fr) r)4 C9 r)s r)s C208 : A2 r)3 2r) 7C C2 AC 9F r)3 20 

A C1 F): Dr) r)3 80 9B r)3 68 6C EF 04 C 2Er): C8 cr) r)8 9r) OA 6r) 48 AD 34 
C1l8 : CF AD A7 r)2 48 29 r)F 80 40 C2E8: A2 r)3 Dr) r)8 A9 22 80 A2 63 

L C12r) : 14 CF 85 BA A9 F2 Ar) CO 4F C 2 Fr) : r)3 2r) 02 FF 68 6r) 8E AS E3 
C128 : 2r) IE AB 68 2r) 02 FF 4C B9 C2F8: r13 M) r)r) BO r)3 Br) Fr) 15 14 

I Cl3r): 68 CB A9 31 80 C7 CO A9 riC C3r)r) : C9 AO Fr) 11 99 A7 r)2 2r) CF 
G C138: r)r) 80 9E r)3 A9 38 80 C8 9F C3r)8: E6 C2 C8 2r) 02 FF EE A4 r)l 

C14r) : CO A9 2r) 80 C9 CO A9 3r) 06 C3F): r13 E8 Dr) E7 6r) AD A4 r)3 6A 
C148 : 80 CA CO A9 r)o 80 CB CO 4C C318 : Fr) FA A9 22 2r) 02 FF A9 6C 
C1sr) : A9 FF 80 CC CO 2r) 81 CB 8F C32r) : r)r) 80 A4 r)3 84 B7 38 2r) E9 

T C1S8: AD 9B r)3 Fr) r)8 2r) 79 C8 FF C328 : Fr) FF 18 M) 14 2r) Fr) FF F6 
C16r) : A9 r)o 2r) A8 FF A9 2F A() 59 C33r) : AD 9B r)3 Fr) r)8 2r) 79 C8 07 

I'D C168: CF 2r) IE AB A2 9r) 2r) 85 FA C338: A9 r)r) 2r) 39 C4 AE AS r)3 57 
H C1 7r): C4 BO r)r) Br) 2r) 02 FF E8 7F C340: BO r)r) Br) 2r) 48 C4 38 2r) 34 

OF C178: Er) A2 Dr) Fs AD A2 Br) 80 51 C348 : Fr) FF M) 18 18 2r) Fr) FF 1B 

~~ 
C 18r) : 39 CF AD A3 Br) 80 3A CF 23 C3sr): AD 9B r)3 Fr) r)s A9 r)4 2r) 6r) 
C188: AD AS Br) 80 44 CF AD A6 82 C3S8 : 39 C4 AE AS r)3 BO 1B Br) 37 

pc Cl9 r) : Br) 80 45 CF 2r) 8r) C4 A9 F2 C36r) : 48 BO 1C Br) AA 68 Ar) r)r) E6 
SH C198 : 38 M) CF 2r) IE AB 2r) 85 Dr) C368: 8C A9 r)3 2r) Br) CC AE AS 93 
~J ClAr): C4 2r) A4 C2 2r) 81 CB AD r)8 C3 7r) : r)3 BO r)l BO C9 24 9r) r)3 64 
IT C1A8: 9B r13 Fr) r)3 2r) 79 C8 2r) BO C378: 4C 38 C4 AA A9 r)r) 80 A9 40 , 

D C lBr): BO C2 AD r) 1 Br) C9 FF Dr) 2B C38r) : r)3 80 98 r)3 80 15 CF 2r) 3F 
C1B8: E8 A9 rJl 80 15 CF A9 r)r) 68 C388: Br) CC A2 r)r) BO 75 r)3 90 7C 

IS C 1 cr) : 80 9E r)3 80 A2 r)3 2r) 8r) C3 C39 r) : C7 CO E8 EC 98 r)3 9r) F4 10 
FE C1C8: C4 2r) CC FF 2r) 07 C1 A9 DO C398: A9 2r) 90 C7 CO E8 8E 9A A7 
D C1 Dr): r)r) 80 9B r)3 4C DB 0) 2r) r)6 C3M): r)3 AE AS r)3 BO r)2 Br) C9 35 
9 C108: C7 C6 A9 97 85 BB A9 CE 62 C3A8: 16 9r) r)3 4C 38 C4 AA A9 EF 
r) C1 Er) : 85 BC A9 r)s 85 B7 AD 14 Dr) C3Br) : r)r) 80 98 r)3 2r) Br) CC A2 1A 
2 C1E8: CF 85 BA A9 6r) 85 B9 2r) 62 C3B8: r)r) AC 9A r13 BO 75 r)3 99 02 
3 C 1 Fr) : 05 F3 AS BA 2r) B4 FF AS 95 C3cr) : C7 CO C8 E8 EC 98 r)3 9r) 21 
B C1F8: B9 2r) 96 FF A9 r)r) 85 9r) 29 C3C8: F3 A9 2r) 99 C7 CO C8 A9 28 
S C2r)r) : Ar) 22 8C 9F r)3 2r) AS FF B7 C30r) : FF 99 C7 CO A9 r)r) 80 CO r)s 
8 C2r)8: A4 9r) Dr) 69 AC 9F r)3 88 4F C308: CB A9 B2 80 CE CB A9 r)s 07 
7 C2 F): Dr) Fr) 2r) AS FF 48 2r) AS AS C3EO : 80 01 CB 2r) 81 CB A9 r)r) 23 
9 C218: FF 48 AD 9B r)3 Fr) 3E 68 44 C3E8: 80 01 CB A9 r)r) 80 CO CB E4 
9 C22r) : 80 B2 r)2 68 80 B1 r)2 A2 AE C3Fr): A9 Br) 80 CE CB AD 9B r)3 BF 
3 C228: r)r) 2r) AS FF Fr) r)6 90 B3 36 C3F8: Fr) r13 2r) 79 C8 38 2r) Fr) 98 
E C23 r): r)2 E8 Dr) Fs 2r) 75 C2 2r) SA CM)r) : FF M) 1B 18 2r) Fr) FF AD 92 
C C238: 79 C8 AD B2 r)2 AE B1 r)2 3F C4 r)8: 9B r)3 Fr) r)s A9 r)7 2r) 39 A6 
C C2M) : 2r) Br) CC A9 2r) 2r) 02 FF 9A C41 r) : C4 A9 2r) 2r) 02 FF A9 24 SF 
r) C248: A2 r)r) BO B3 r) 2 2r) 02 FF 51 C418 : 80 15 CF 2r) 02 FF AE r)2 2E 
C C2s r): E8 Er) riC 9r) FS A9 r)o 2r) 83 C42r) : B2 AD r)3 B2 2r) 12 CO A9 OF 

JB C2S8: A8 FF 4C 78 C2 68 A8 68 r) 2 C428: 2r) 2r) 02 FF AE r)2 B2 AD 4C 
7 C 2 6r): AA 98 2r) Br) CC A9 2r) 2r) 2B C43r) : r)3 B2 2r) Br) CC 2r) C7 C6 32 
6 C268: 02 FF 2r) AS FF Fr) r)6 2r) 18 C438: 6r) 48 A9 F) 2r) A8 FF A9 r)o 
S C27r) : 02 FF 4C 6A C2 2r) 42 F6 16 C44r): r)2 2r) A8 FF 68 4C A8 FF 68 

~~ 
C278: 2r) E7 FF 60 2r) E1 FF Fr) 03 C448: AA 2r) 8r) C4 8A 29 r)F 18 33 
C28r) : 13 2r) E4 FF Fr) r)o C9 2r) 8r) C4sr) : Fr) 12 C9 r) 1 Fr) 14 C9 r)2 EE 
C288: Dr) r)9 2r) E4 FF Fr) FB C9 IE C4S8: Fr) 16 C9 r)3 Fr) 18 A9 16 F4 

AHOY! 99 



C46r) : Af) CF BO 16 A9 IB Af) CF CC C63f): E6 2E AD Af) 03 38 ES 2E E2 C8
C468: 9f) l r) A9 2A Af) CF Br) f)A r)8 C638: C6 2E AE 9F r)3 20 Bf) CC lC C8
C47f): A9 2f) Af) CF Bf) r)4 A9 25 2E C64f) : A9 EF Af) CE 2r) IE AB AD EO C8
C478: Af) CF 2f) IE AB 4C 85 C4 69 C648: EE CF Ff) 26 A2 r)f) BD f)f) 7E C8
C4 8f): A9 37 85 rJ! 6r) A9 36 85 AD C6S0: 02 Ff) r)6 9D A7 fJ2 E8 1rJ 89 C8
C488: rJl 6r) A6 2B A4 2C AD 9F D9 C6S8: FS 86 B7 A9 A7 85 BB A9 C8 C8
C49r) : f)3 C9 25 DrJ f)3 A9 f) 1 2C 2D C66r): r)2 85 BC AS 2E AA E8 A9 BS C8
C498: A9 f)r) 85 B9 A9 fJrJ 2rJ DS 21 C668: r)2 8D AA fJ3 8E AB rJ3 4C 2F C8
C4 ArJ: FF Br) SE AD 9F f)3 C9 25 EE C67 rJ: ED C8 4C DB OJ 20 42 F6 69 C8
C4A8: Fr) 57 AS AF 85 2E AS AE 4E C678: A9 9C AfJ CE 20 IE AB 68 8r) C8
C4 BrJ: 85 2D 2r) 59 A6 2rJ 33 AS 7C C68f) : 85 2E 68 85 2D 4C DB cr) 38 C8
C4B8: AD 9F fJ3 C9 2F FO 42 A9 DE C688: AfJ r)rJ A2 r)f) E8 BD r)f) r)2 74 C8
C4CO: OfJ 2fJ 9r) FF 2f) 8E A6 4C 13 C69fJ: Ff) 2A C9 3A FfJ rJ2 DfJ OB 7E C8
C4C8: AE A7 A2 fJ2 BD AB E3 95 A6 C698: E8 BD rJO rJ2 DrJ rJS CA 8A 6C C8
C4DrJ: 7C CA FJ F8 A9 64 AfJ A3 73 C6AO: A8 DrJ 19 C9 22 FrJ rJS 9D B2 C8
C4D8: 2fJ IE AB 78 AD EF CF 8D 36 C6A8: A6 r)2 DrJ EC E8 BD rJrJ rJ2 B7 C8
C4Er) : 14 r)3 AD FrJ CF 8D IS fJ3 f)C C6 Br): FrJ rJA C9 22 FfJ rJ6 99 A7 CF C8
C4E8: 58 4C 68 CB 2rJ 59 El AD CA C6B8 : r)2 C8 DO Fr) 84 B7 A9 A7 D2 C8
C4FrJ: EE CF Fr) f)D AS 2B 8D AA B6 C6cr): 85 BB A9 r)2 85 BC 6rJ A9 F9 C8
C4F8: r)3 AS 2C 8D AB f)3 4C ED 44 C6C8: rJD 4C D2 FF Ar) r13 B9 f)O 52 C8
csr)rJ: C8 4C DB 0) A9 E3 Ar) CE AE C6Dr): fJ2 Ff) 2r) C9 2C Ff) rJE C9 A2 C8
CSfJ8 : 2f) IE AB A2 r)rJ A9 A7 AfJ 86 C6D8: 3r) 9rJ 15 C9 3A Br) 11 99 rJE C8
CSFJ: 02 2f) IE AB A9 D7 Af) CE EC C6Er): A4 rJ2 C8 FJ E9 8D 95 fJ3 7rJ C8
CSI8: 20 IE AB 2rJ E4 FF Ff) FB F3 C6E8: A9 2r) 99 A4 f)2 4C E2 C6 E8 C8
CS2f): 8D 9A r)3 2rJ D2 FF AS 2D 11 C6Fr): 4C 6F C8 AD 95 rJ3 Dr) fJ3 8F C8
CS28: 48 AS 2E 48 E6 2E A9 r)o 4B C6F8: 4C 6F C8 A2 rJf) 8A 99 A4 E8 C8
CS3 rJ: 85 2D AA A8 A9 3rJ 9D fJrJ AD cu)rJ: rJ2 BD A7 fJ2 FrJ f)C 9D C7 CB C8
CS38: (J2 E8 A9 3A 9D r)o (J 2 E8 8F C7f)8 : CD 9D DS CD 9D E2 CD ES 4E C8
CS4rJ: B9 A7 fJ2 FrJ 07 9D rJfJ fJ2 3B C71r): 1fJ EF A9 fJD 9D C7 CD 9D 97 C8
CS48: E8 C8 DfJ F4 9D rJrJ rJ 2 S6 ES C718: DS CD 9D E2 CD ES A9 FF 9C C8
CS SfJ: B7 A9 fJrJ 85 BB A9 fJ2 SS 24 C7 2r): 9D C7 CD 9D DS CD 9D E2 IS C8
CSSS: BC AD 14 CF SS BA A9 62 F2 C72S: CD A9 93 2f) D2 FF 2fJ 81 C7 C8
CS6f): 85 B9 2fJ DS F3 AS BA 2(J fJA C73f): CB A9 91 2r) D2 FF A9 9r) 64 C9
CS68: B4 FF AS B9 2r) 96 FF AfJ D3 C73S: 2f) D2 FF 2fJ 85 C4 AD 9B DE C9
CS7f): rJrJ 84 9rJ 2fJ AS FF A6 9rJ 82 C74f) : rJ3 FfJ f)S 2r) 79 CS A9 r)D 55 C9j
CS78: Df) FJ 91 2D C8 Df) F4 E6 8D C748: 2fJ AS FF A2 f)r) AfJ r)rJ B9 rJE C9
cssr) : 2E AS 2E CS 3S 9rJ E8 4C 46 C7S r): Of) Bf) 2fJ 16 CD B9 rJr) Bf) 6F C9
CSS8: 75 C6 91 2D CS DfJ rJ2 E6 (J6 C7SS: 2f) 67 C7 CS FrJ r)6 2rJ 93 IB C9
CS90: 2E 91 2D AS 2E SD Af) rJ3 82 C76rJ: C7 4C 4F C7 4C C3 C7 C9 2D C9
CS9S: SC 9F fJ3 68 4S SS 2E E6 13 C76S: 23 9r) 16 C9 7F BrJ 19 48 SD C9
CSArJ: 2E 2fJ 42 F6 2rJ E7 FF A9 D9 C770: A9 r)s 2fJ D2 FF 6S 2f) AC 47 C9
CSAS: AB AfJ CE 2r) IE AB 2f) El AF C77S: C7 2fJ D2 FF A9 9r) 4C D2 SC C9
CS BfJ: FF DrJ f13 4C 7F C6 2rJ E4 lC C7 8fJ: FF A9 2E 2rJ AC C7 D(J F6 B4

C9~CSB8: FF C9 f)D Dr) Fl AD 9A rJ3 9D C7SS: C9 C(J BrJ FS C9 Al 9f) Fl A7 C9
CSCf) : 29 r)F CD 14 CF DrJ f)6 AD 2F C79 r): 4C 6F C7 98 A2 r)r) DD f) 1 2E C9
CSCS: 14 CF 8D 9A r)3 AD 9A rJ3 23 C79S: CF Ff) f)6 E8 Er) 13 9r) F6 C3 C9
CS Dr): 29 f)F SD 14 CF SS BA AA 65 C7Af): 60 A9 2E 2rJ D2 FF A9 r)D 82 C9
CSDS: A9 fJS Af) rJ 1 2f) BA FF A9 BrJ C7A8: 2rJ AS FF 6r) 4S AD 9B r)3 66 C9
CS Er) : 8E Af) CE 2rJ IE AB AS B7 26 C7Bf) : FO f)F A9 2() 2r) A8 FF 68 AB C9a
CSE8: A2 rJr) Ar) fJ2 2f) BD FF 2r) 2C C7B8: 2f) A8 FF A9 2r) 2fJ A8 FF 14 C9a
CSFr) : OJ FF AD 14 CF 2r) Bl FF 15 C7Cf) : 68 68 6fJ A2 or) BD 57 CE 78 C9~

CSFS: A9 61 85 B9 2r) 93 FF Ar) 97 C7CS: Ff) f)6 2f) D2 FF E8 Df) FS 62 C9~

C6f)fJ: FF CS Bl 2D 2f) A8 FF AS 16 C7Df): A2 f)r) BD C7 CD C9 r)D Ff) SE C9
C6f)8 : 9r) Dr) 14 CC 9F f)3 Df) f)7 C4 C7D8: f)8 2fJ D2 FF E8 Er) f)6 9r) 34 C9
C6F): AS 2E CD Af) f)3 Ff) f)8 Cf) r)F C7Ef) : Fl A2 f)O BD 63 CE Fr) f)6 SC C9
C618: FF DO E6 E6 2E Df) Ef) A9 4f) C7E8: 2f) D2 FF E8 1r) FS A2 f)r) 6D C9
C62r): f)8 2f) C3 FF 2f) E7 FF 6S 7C C7Ff) : Af) f)f) 8A BE Of) Br) 2r) Bf) SC C9C
C62S: 85 2E 68 SS 2D 2f) C7 C6 AS C7F8: CC A9 20 2r) D2 FF Af) (J 1 24 e9C
100 AHOYl

C46r) : M) CF BO 16 A9 IB Ar) CF CC C63 r) : E6 2E AD M) 03 38 E5 2E E2 CB 
C468 : 9r) 1 r) A9 2A Ar) CF Br) r)A r)8 C638: C6 2E AE 9F r)3 2r) Br) CC lC CB 
C4 7 r) : A9 2r) AO CF Br) r)4 A9 25 2E C64r) : A9 EF Ar) CE 2r) IE AB AD Er) CB 
C478: Ar) CF 2r) IE AB 4C 85 C4 69 C648 : EE CF Fr) 26 A2 r)r) BD r)r) 7E CB 
C48r): A9 37 85 rJl 6r) A9 36 85 AD C6 5r) : r)2 Fr) r)6 9D A7 r)2 E8 1 r) 89 CB 
C488 : r)1 6r) A6 2B A4 2C AD 9F D9 C658: F5 86 B7 A9 A7 85 BB A9 C8 CB 
C49r): r)3 C9 25 Dr) r)3 A9 r) 1 2C 2D C6 6r): r)2 85 BC A5 2E AA E8 A9 B5 CB 
C498: A9 r)r) 85 B9 A9 r)r) 2r) D5 21 C668: r)2 8D AA r)3 8E AB r)3 4C 2F C8 
C4M): FF Br) 5E AD 9F r)3 C9 25 EE C6 7r): ED C8 4C DB 0) 2r) 42 F6 69 C8 
C4A8: Fr) 57 A5 AF 85 2E A5 AE 4E C678 : A9 9C Ar) CE 20 IE AB 68 8r) C8 
C4 Br): 85 2D 2r) 59 A6 2r) 33 A5 7C C68 r) : 85 2E 68 85 2D 4C DB 0) 38 C8 
C4B8: AD 9F r)3 C9 2F Fr) 42 A9 DE C688: Ar) r)r) A2 r)r) E8 BD r)r) r)2 74 C8 
C4CO: r)r) 2r) 9r) FF 2r) 8E A6 4C 13 C69r) : Fr) 2A C9 3A Fr) r)2 Dr) r)B 7E C8 
C4C8: AE A7 A2 r)2 BD AB E3 95 A6 C698: E8 BD r)r) r)2 Dr) r)5 CA 8A 6C C8 
C4DO: 7C CA 1 r) F8 A9 64 Ar) A3 73 C6Ar) : A8 Dr) 19 C9 22 Fr) r)5 9D B2 C8 l 
C4D8: 2r) IE AB 78 AD EF CF 8D 36 C6A8: A6 r)2 Dr) EC E8 BD r)r) r)2 B7 C8 
C4Er) : 14 r)3 AD Fr) CF 8D 15 r)3 r)c C6BO : Fr) r)A C9 22 Fr) r)6 99 A7 CF C8 
C4E8: 58 4C 68 CB 2r) 59 El AD CA C6B8 : r)2 C8 Dr) Fr) 84 B7 A9 A7 D2 C8 
C4Fr): EE CF Fr) r)D A5 2B 8D AA B6 C6cr) : 85 BB A9 r)2 85 BC 6r) A9 F9 C8 
C4F8: r)3 A5 2C 8D AB r)3 4C ED 44 C6C8 : r)D 4C D2 FF Ar) rJ3 B9 r)r) 52 CB 
C5r)r) : C8 4C DB 0) A9 E3 Ar) CE AE C6Dr) : r)2 Fr) 2r) C9 2C Fr) r)E C9 A2 C8 
C5r)8 : 2r) IE AB A2 r)r) A9 A7 M) 86 C6D8 : 3r) 9r) 15 C9 3A Br) 11 99 r)E C8 
C5 U): r)2 2r) IE AB A9 D7 Ar) CE EC C6EO : A4 r)2 C8 1 r) E9 8D 95 r)3 7r) C8 ~ 
C518: 2r) IE AB 2r) E4 FF Fr) FB F3 C6E8 : A9 2r) 99 A4 r)2 4C E2 C6 E8 C8 
C52r): 8D 9A r)3 2r) D2 FF A5 2D 11 C6Fr) : 4C 6F C8 AD 95 r)3 DO r)3 8F C8 
C528: 48 A5 2E 48 E6 2E A9 r)r) 4B C6F8: 4C 6F C8 A2 r)r) 8A 99 A4 E8 C8 
C53r) : 85 2D AA A8 A9 3r) 9D r)r) AD C7r)r) : r)2 BD A7 r)2 Fr) r)c 9D C7 CB C8 
C538: r)2 E8 A9 3A 9D r)o r) 2 E8 8F C7 r)8 : CD 9D D5 CD 9D E2 CD E8 4E C8 
C54r) : B9 A7 r)2 Fr) r)7 9D r)r) r)2 3B C7U): U) EF A9 r)D 9D C7 CD 9D 97 C8 l C548: E8 C8 Dr) F4 9D r)r) r) 2 86 E5 C7l8 : D5 CD 9D E2 CD E8 A9 FF 9C C8 
C5 sr): B7 A9 r)() 85 BB A9 ()2 85 24 C7 2() : 9D C7 CD 9D D5 CD 9D E2 15 C8 
C558: BC AD 14 CF 85 BA A9 62 F2 C728: CD A9 93 2() D2 FF 2 () 81 C7 C8 
C56() : 85 B9 2() D5 F3 A5 BA 2() r)A C 7 3 () : CB A9 91 2() D2 FF A9 9() 64 C9 
C568: B4 FF AS B9 2() 96 FF A() D3 C738: 2() D2 FF 2() 85 C4 AD 9B DE C9 
C5 7(): ()() 84 9() 2() AS FF A6 9() 82 C74() : ()3 F() ()8 2() 79 C8 A9 ()D 55 C9 
C578: D() 10 91 2D C8 D() F4 E6 8D C748: 2() A8 FF A2 ()() A() () () B9 ()E C9 
C58() : 2E AS 2E C5 38 9() E8 4C 46 C75(): ()() B() 2() 16 CD B9 ()() BO 6F C9 
C588: 75 C6 91 2D C8 D() () 2 E6 ()6 C758: 2() 67 C7 C8 F() ()6 2 () 93 IB C9 
C59() : 2E 91 2D AS 2E 8D M) ()3 82 C76() : C7 4C 4F C7 4C C3 C7 C9 2D C9 ~ 
C598: 8C 9F ()3 68 48 85 2E E6 13 C768 : 23 9() 16 C9 7F B() 19 48 8D 

C9! C5A() : 2E 2() 42 F6 2() E7 FF A9 D9 C77() : A9 ()5 2() D2 FF 68 2() AC 47 C9 
C5A8 : AB M) CE 2() IE AB 2() El AF C778 : C7 2() D2 FF A9 9() 4C D2 8C C9 
C5BO : FF D() (J3 4C 7F C6 2() E4 lC C78(): FF A9 2E 2() AC C7 D() F6 B4 

COl C5B8: FF C9 ()D D() Fl AD 9A ()3 9D C788: C9 C() B() F5 C9 Al 9() Fl A7 C9 
C5C() : 29 ()F CD 14 CF D() ()6 AD 2F C79() : 4C 6F C7 98 A2 ()() DD () 1 2E C9 
C5C8: 14 CF 8D 9A ()3 AD 9A ()3 23 C798: CF F() ()6 E8 E() 13 9() F6 C3 C9 
C5D() : 29 ()F 8D 14 CF 85 BA AA 65 C7A(): 6() A9 2E 2() D2 FF A9 ()D 82 C9 ~ 
C5D8: A9 ()8 M) () 1 2() BA FF A9 B() C7A8: 2() A8 FF 6() 48 AD 9B ()3 66 C9 ~ 
C5 E() : 8E A() CE 2() IE AB AS B7 26 C 7 Br) : FO ()F A9 2() 2() A8 FF 68 AB C9S 
C5E8 : A2 ()() M) ()2 2() BD FF 2() 2C C7B8 : 2() A8 FF A9 2() 2() A8 FF 14 C9S 
C5F() : 0) FF AD 14 CF 2() Bl FF 15 C7C(): 68 68 6() A2 O() BD 57 CE 78 C99 
C5F8: A9 61 85 B9 2() 93 FF M) 97 C7C8 : F() ()6 2() D2 FF E8 D() F5 62 C99 
C6()() : FF C8 Bl 2D 2() A8 FF AS 16 C 7 D(): A2 ()() BD C7 CD C9 ()D F() 8E C9A 
C6()8 : 9() D() 14 CC 9F ()3 D() (J7 C4 C7D8 : ()8 2() D2 FF E8 E() ()6 9() 34 C9A 
C6 U): AS 2E CD M) ()3 F() ()8 C() ()F C7E() : Fl A2 ()() BD 63 CE F() 06 5C C9B 
C618 : FF D() E6 E6 2E D() E() A9 4r) C7E8 : 2() D2 FF E8 U) F5 A2 ()() 6D C9B 
C6 2(): ()8 2() C3 FF 2() E7 FF 68 7C C 7F(): AO ()() 8A BE ()() B() 2() B() 5C C9C 
C628: 85 2E 68 85 2D 2() C7 C6 AS C7F8 : CC A9 2() 2() D2 FF M) () 1 24 C9C 
100 AHOYI 



:2 C8r)rJ: A9 r)r) BE r)r) Br) zr) Br) CC B6 C9Dr) : FF AD EE CF Fr) riD AS FB DC
C C8 r)8 : AZ r)r) BD 6F CE Fr) r)6 zr) BD C9D8: 8D AA r13 AS FC 8D AB rJ3 FZ
:0 C8F): DZ FF E8 1r) F5 AD 9B rJ3 1E C9EO: 4C ED C8 4C DB cr) A9 r)r) 76
iE C818: FO 13 A9 riD zr) A8 FF zr) BB C9E8: 85 B7 85 BB 85 BC AA 9D Fl
19 C8Z0: AE FF ZO E7 FF A9 r)r) 8D OE C9FO: A7 rJZ E8 Er) Z8 9r) F8 8D A3
:8 C8Z8: 9B r)3 4C 4B C7 78 zr) 8r) 3F C9F8: M) r)3 A9 04 8D riD CA A9 59
is C83r): C4 AD 14 r13 8D F1 CF AD B6 CAr)o: riO 8D riC CA zrJ 85 C4 AZ 71
iF C838: 15 rJ3 8D FZ CF A9 5E 8D 36 CA08: rJrJ AO rJrJ BD rJr) rJ4 C9 zrJ 54
,9 C8MJ: 14 rJ3 A9 C8 8D 15 r)3 58 C7 CAF): Fr) 43 C9 ZE Dr) r)3 4C 77 D3
:0 C848: zr) CF FF C9 riD Dr) F9 78 5Z CA18: CA C9 3r) Br) r)3 4C 63 CA riB
i8 C85r) : A9 r)7 8D 14 r)3 A9 C1 8D 9E CA zr): C9 3A 9r) r)3 4C 5B CB 99 C4
'4 C858: 15 r)3 58 4C E6 C9 38 zr) IE CAZ8: AA r)3 C8 cr) r)z Fr) r)3 4C Al
'E C86r) : Fr) FF Er) 14 9r) r)6 AZ r)r) 7F CA3 r): 77 CA AD AA r13 Z9 r)F riA F)
IC C868: 18 zr) Fr) FF 6C Fl CF A9 69 CA38: riA riA rJA 8D AA r)3 AD AB EA
12 C87r): 3E MJ CE zrJ 1E AB 4C 68 BC CA4r): r)3 Z9 r)F 18 6D AA rJ3 8E 3D
~7 C878: CB A9 8Z AE 9B r)3 Fr) 1Z cr) CA48: 97 r)3 Ar) rJr) AE M) rJ3 9D 73
:F C88r) : Ar) 6rJ zr) BA FF A9 or) zr) Z6 CAY) : r)r) BZ E8 DrJ r)3 4C 8A CA 61
IZ C888: BD FF 2r) OJ FF AZ 8Z zr) 6C CA58: 8E M) r13 AE 97 r)3 E8 Fr) AD
'9 C89 r): C9 FF 6r) AZ r)r) ArJ r)r) A9 A7 CA 6rJ : ZZ DrJ 14 C9 r)7 9rJ r)3 4C 18
,2 C898: 3rJ 99 A7 r)z C8 A9 3A 99 5Z CA68: 5B CB C9 rJ1 Br) r)3 4C 5B B5
.2 C8M) : A7 r)z C8 BD r)3 r)z C9 Z7 C6 CA7 r): CB 18 69 r)9 4C Z7 CA E8 ED
IE C8A8: Fr) rJ6 E8 F) F6 4C 6F C8 14 CA78: FrJ r13 4C riB CA EE rJD CA 55
'rJ C8Br) : E8 BD rJ3 rJZ C9 Z7 Fr) OB 49 CA8rJ: 4C rJB CA EE rJD CA E8 4C 9E
:8 C8B8: 99 A7 fJ2 C8 OJ Z7 9rJ FrJ ZE CA88: rJB CA AZ rJO BD r)r) Br) DD 4D
IF C8crJ: 4C 6F C8 zrJ BC C6 E8 BD 8F CA 9rJ: rJO BZ Dr) r)E E8 DrJ F5 A9 7B
:8 C8C8: rJ3 rJZ C9 Z4 FfJ r)6 E8 FJ AB CA98: 93 zrJ DZ FF zrJ 8fJ C4 4C DrJ
:B C8DrJ: F6 4C 6F C8 ArJ rJr) E8 BD 93 CAArJ: DB crJ ZO 8rJ C4 A9 8B AO 78
·E C8D8: rJ3 rJZ FrJ rJ6 99 75 r)3 C8 AF CAA8: CE zr) IE AB zrJ 85 C4 78 44
7 C8Er) : DrJ F4 A9 rJrJ 99 75 rJ3 8E FrJ CA BrJ : zrJ E7 FF A9 rJF AE 14 CF 04
C C8E8: 96 rJ3 zrJ ZC CD AD 14 CF ZE CAB8: ArJ rJF zrJ BA FF A9 rJO zrJ riD
5 C8FrJ: 85 BA A9 rJrJ 85 B9 AS B7 77 CAcrJ: BD FF ZO crJ FF AD 14 CF FrJ
7 C8F8: AZ A7 MJ rJZ zr) BD FF A9 6D CAC8: zrJ B1 FF AS B9 rJ9 6rJ zrJ 83
4 C9 rJrJ: rn AE AA r13 AC AB rJ3 zrJ D8 CADrJ: 93 FF A9 rJZ AE 14 CF MJ 43
E C9 rJ8 : D5 FF AS 9rJ Z9 1fJ FrJ r17 45 CAD8: r)z zrJ BA FF A9 rJ 1 AZ BF CZ
5 C9FJ: A9 69 ArJ A3 zrJ 1E AB 4C 9D CA ErJ: ArJ CD zrJ BD FF zrJ OJ FF rJE
E C918: DB crJ AZ f)rJ MJ fJrJ A9 3rJ D1 CAE8: AZ r)F zrJ C9 FF AZ r)r) BD E4
F C9 zrJ: 99 A7 rJZ C8 A9 3A 99 A7 51 CA FrJ: DC CD 3rJ rJ6 zrJ CA F1 E8 97
B C928 : rJZ C8 BD rJ3 rJZ C9 Z7 FrJ 97 CAF8: DrJ F5 zrJ CC FF AZ rJF zrJ 7E
D C9 3rJ: rJ6 E8 10 F6 4C 6F C8 E8 93 CBr)rJ: C9 FF AZ rJrJ BD E9 CD 3rJ 1Z
D C938: BD r)3 rJZ C9 Z7 FrJ rJ6 99 7C CBrJ8: r)6 2rJ CA PI E8 DrJ F5 ZfJ BA
7 C94rJ: A7 rJZ C8 FJ FZ 84 B7 ArJ 9Z CBFJ: CC FF AZ rJF zrJ C9 FF AZ 1B
C C948: rJr) E8 BD rJ3 rJ2 C9 24 FrJ DZ CB18: rJfJ BD CE CD 3rJ r)6 ZO CA 93
4 C95 rJ: rJ6 E8 1rJ F6 4C A4 crJ E8 ErJ CBzrJ: F1 E8 DfJ F5 AZ rJZ zrJ C9 5rJ
7 C958: BD rJ3 r)z C9 ZfJ FrJ rJE C9 CD CBZ8: FF AZ fJr) BD rJrJ BZ zrJ CA 26
E C96rJ: ZC FrJ OA C9 Z4 Ff) rJ6 99 rJ6 CB3f): F1 E8 DrJ F7 zrJ CC FF A9 6A
3 C968: 75 r)3 C8 FJ EA A9 r)f) 99 E7 CB38: rJZ zrJ C3 FF AZ rJF 2rJ C9 B9
2 C97r) : 75 r)3 8E 96 rJ3 2rJ ZC CD ZB CB4r) : FF AZ r)r) BD BD CD zr) CA 17
6 C978: AD AA r)3 8D 9D r)3 AD AB 5B CB48: Fl E8 ErJ r)3 Dr) F5 zr) CC BA
B C98r) : r)3 8D 9C r)3 AE 96 r)3 Ar) 99 CB5r) : FF zr) DC CB zr) 8rJ C4 58 D6
4 C988: r)r) BD r)3 r) Z C9 Z4 Fr) r)6 3r) CB58: 4C DB crJ zr) 8r) C4 A9 8r) Df)
8 C99 r): E8 1r) F6 4C A4 crJ E8 BD D8 CB6(): AO CE 2rJ IE AB 4C DB OJ AZ
2 C998: f)3 r)2 Fr) r)6 99 75 03 C8 6F CB68: A2 r)r) 8A 9D r)rJ r)z 9D A7 7A
E C9 Ar): F) F4 A9 r)r) 99 75 rJ3 zr) 81 CB7r): r)z E8 Er) Z8 9f) F5 AZ r)f) 8D
4 C9A8: ZC CD AD 9D r)3 AE 9C rJ3 3F CB78: 9D 75 r)3 E8 F) FA 4C 86 55
C C9Br) : 85 FB 86 FC AD 14 CF 85 CC CB8r): E3 78 2r) E7 FF A9 OF AE 4C
D C9B8: BA A9 r)r) 85 B9 AS B7 AZ 5C CB88: 14 CF MJ r)F zr) BA FF A9 AO
C C9cr): A7 Ar) r)z zr) BD FF AE AA 42 CB9r) : r)r) 2r) BD FF zr) CO FF A9 F8
4 C9C8: r)3 AC AB r)3 A9 FB zrJ D8 C5 CB98: r)2 AE 14 CF MJ rJZ ZO BA AA

AHOY! 101

:2 csr)r) : A9 r)r) BE r)r) Br) 2r) Br) CC B6 C9Dr): FF AD EE CF Fr) riD AS FB DC 
C csr)s: A2 r)r) BD 6F CE Fr) r)6 2r) BD C9DS: SD AA r)3 AS FC SD AB r)3 F2 

:r) CS10 : D2 FF ES 1 r) F5 AD 9B r)3 IE C9EO: 4C ED CS 4C DB CO A9 or) 76 
'E CS1S: FO 13 A9 riD 2r) AS FF 2r) BB C9ES: S5 B7 S5 BB S5 BC AA 9D F1 
,9 CS2r) : AE FF 2r) E7 FF A9 r)r) SD r)E C9Fr): A7 r)2 ES Er) 2S 9r) FS SD A3 
:8 CS2S: 9B r)3 4C 4B C7 7S 2r) sr) 3F C9FS: M) r)3 A9 r)4 SD riD CA A9 59 
is CS3r) : C4 AD 14 r)3 SD F1 CF AD B6 CM)r) : r)r) SD riC CA 20 S5 C4 A2 71 
,F CS3S : 15 r)3 SD F2 CF A9 5E SD 36 CAr)s: r)r) M) r)r) BD r)r) r)4 C9 2r) 54 
,9 CS4r): 14 r)3 A9 CS SD 15 r)3 5S C7 CAF): Fr) 43 C9 2E Dr) r)3 4C 77 D3 
If) CS4S: 2r) CF FF C9 riD Dr) F9 7S 52 CA1S: CA C9 3r) Br) r)3 4C 63 CA riB 
i8 CS5r) : A9 r)7 SD 14 r)3 A9 C1 SD 9E CA2r): C9 3A 9r) r)3 4C 5B CB 99 C4 
'4 CS5S: 15 r)3 5S 4C E6 C9 3S 2r) IE CA2S : AA r)3 CS 0) r)2 Fr) r)3 4C Al 
'E CSM) : Fr) FF Er) 14 9r) 06 A2 r)r) 7F CA3r) : 77 CA AD AA rJ3 29 r)F riA 1 r) 
,C CS6S : IS 2r) Fr) FF 6C F1 CF A9 69 CA3S: OA riA riA SD, AA r)3 AD AB EA 
'2 CS 7 r): 3E Ar) CE 2r) IE AB 4C 6S BC CA4r) : r)3 29 r)F IS 6D AA r)3 SE 3D 
7 CS7S: CB A9 S2 AE 9B r)3 Fr) 12 cr) CA4S: 97 r)3 Ar) r)r) AE Ar) r)3 9D 73 
F cssr) : Ar) 6r) 2r) BA FF A9 r)r) 2r) 26 CA5r) : r)r) B2 ES Dr) rJ3 4C SA CA 61 

CSSS: BD FF 2r) 0) FF A2 S2 2r) 6C CA5S : SE M) rJ3 AE 97 r)3 ES Fr) AD 
CS9 r): C9 FF 6r) A2 r)r) Ar) r)r) A9 A7 CA 6r) : 22 Dr) 14 C9 r)7 9r) r)3 4C IS 
CS9S: 3r) 99 A7 r)2 CS A9 3A 99 52 CA6S: 5B CB C9 r)l Br) r)3 4C 5B B5 
CSM): A7 r)2 CS BD r)3 r)2 C9 27 C6 CA7r) : CB IS 69 r)9 4C 27 CA ES ED 
CSAS : Fr) r)6 ES 10 F6 4C 6F CS 14 CA7S: Fr) r)3 4C riB CA EE riD CA 55 
CSBr) : ES BD r)3 r)2 C9 27 Fr) riB 49 CA sr) : 4C riB CA EE riD CA ES 4C 9E 
CSBS : 99 A7 r)2 CS 0) 27 9r) Fr) 2E CASS : riB CA A2 r)r) BD r)r) Br) DD 4D 
cscr) : 4C 6F CS 20 BC C6 ES BD SF CA 9r) : r)r) B2 Dr) r)E ES Dr) F5 A9 7B 
CSCS: f)3 r)2 C9 24 Fr) r)6 ES 1 r) AB CA9S: 93 2r) D2 FF 2r) sr) C4 4C Dr) 

B CSDr): F6 4C 6F CS Ar) r)r) ES BD 93 CAAr) : DB cr) 2r) sr) C4 A9 SB Af) 7S 
E CSDS : r)3 r)2 Fr) r)6 99 75 r)3 CS AF CAAS : CE 2r) IE AB 2r) S5 C4 7S 44 
7 CS Er): Dr) F4 A9 r)r) 99 75 r)3 SE Fr) CA Bf) : 2r) E7 FF A9 f)F AE 14 CF r)4 

CSES : 96 r)3 2r) 2C CD AD 14 CF 2E CABS: Ar) r)F 2r) BA FF A9 r)r) 2r) riD 
CSFr) : S5 BA A9 r)r) S5 B9 AS B7 77 CAcr) : BD FF 20 CO FF AD 14 CF Ff) 
CSFS : A2 A7 M) r)2 2r) BD FF A9 6D CACS : 2r) B1 FF AS B9 r)9 6f) 2r) S3 
C9 r)r) : rJl AE AA rJ3 AC AB r)3 2r) DS CADf) : 93 FF A9 r)2 AE 14 CF M) 43 
C9 r)S : D5 FF AS 9r) 29 1 r) Fr) r)7 45 CADS: r)2 2r) BA FF A9 r) 1 A2 BF C2 
C9F) : A9 69 Af) A3 2r) IE AB 4C 9D CA Ef) : Af) CD 2f) BD FF 2r) cr) FF r)E 
C91S : DB Cf) A2 r)f) Ar) r)r) A9 3r) D1 CAES : A2 r)F 2r) C9 FF A2 r)f) BD E4 
C92r): 99 A7 r)2 CS A9 3A 99 A7 51 CAFr): DC CD 3r) r)6 2r) CA F1 ES 97 
C92S: r)2 CS BD r)3 r)2 C9 27 Fr) 97 CAFS: Dr) F5 2r) CC FF A2 r)F 2r) 7E 
C93f) : r)6 ES 1 r) F6 4C 6F CS ES 93 CBr)r): C9 FF A2 r)r) BD E9 CD 3r) 12 
C93S : BD r)3 r)2 C9 27 Fr) r)6 99 7C CBr)s: r)6 2r) CA F1 ES Dr) FS 2r) BA 
C94r) : A7 r) 2 CS 1 r) F2 S4 B7 AO 92 CB1r) : CC FF A2 r)F 2r) C9 FF A2 1B 
C94S: r)r) ES BD r)3 r)2 C9 24 Fr) D2 CB1S : r)r) BD CE CD 3r) r)6 2r) CA 93 
C95 r): r)6 ES 1 r) F6 4C A4 Cf) ES Er) CB2 r) : F1 ES Dr) F5 A2 r)2 2f) C9 5r) 
C95S: BD f)3 r)2 C9 2r) Fr) r)E C9 CD CB2S: FF A2 r)r) BD r)r) B2 2r) CA 26 
C96r) : 2C Ff) OA C9 24 Fr) r)6 99 r)6 CB3r) : F1 ES Dr) F7 2r) CC FF A9 6A 
C96S: 75 r)3 CS 1 r) EA A9 r)r) 99 E7 CB3S: r) 2 2r) C3 FF A2 r)F 2r) C9 B9 
C97r): 75 r)3 SE 96 r)3 2r) 2C CD 2B CB4r) : FF A2 r)r) BD BD CD 2r) CA 17 
C97S: AD AA f)3 SD 9D r)3 AD AB 5B CB4S: F1 ES Er) r)3 DO F5 2f) CC BA 
C9sr) : r)3 SD 9C rJ3 AE 96 r)3 M) 99 CBY) : FF 2f) DC CB 2r) sr) C4 5S D6 
C9SS: r)r) BD rJ3 r)2 C9 24 Fr) r)6 3r) CB5S: 4C DB cr) 2f) sr) C4 A9 sr) Dr) 
C99r) : ES F) F6 4C A4 cr) ES BD DS CB6r): M) CE 2r) IE AB 4C DB Cf) A2 
C99S: r)3 r)2 Fr) r)6 99 75 r)3 CS 6F CB6S: A2 r)r) SA 9D r)r) r)2 9D A7 7A 
C9Ar) : 1 r) F4 A9 or) 99 75 f)3 2r) Sl CB7r): 02 ES Ef) 2S 9r) F5 A2 f)r) SD 
C9AS: 2C CD AD 9D r)3 AE 9C r)3 3F CB7S: 9D 75 r)3 ES 1 r) FA 4C S6 55 
C9Br) : S5 FB S6 FC AD 14 CF 85 CC CB8r) : E3 78 2r) E7 FF A9 r)F AE 4C 
C9B8 : BA A9 r)r) 85 B9 AS B7 A2 5C CB88: 14 CF M) r)F 2r) BA FF A9 M) 
C9Cf) : A7 M) f)2 2r) BD FF AE AA 42 CB9r) : fir) 2f) BD FF 2f) CO FF A9 F8 
C9C8: r)3 AC AB r)3 A9 FB 2r) D8 C5 CB98 : r)2 AE 14 CF M) r)2 2r) BA AA 

AHOY! 101 



CBMJ: FF A9 fJ 1 A2 BF MJ CD 2fJ 3C CD7fJ: 89 C4 89 C4 8B CO EB C4 fJA
CBA8: BD FF 2fJ CfJ FF A2 OF 2fJ 19 CD78: fJ3 C5 CB C6 F7 CF FA CF 66
CBBfJ: C9 FF A2 fJfJ BD CfJ CD 3fJ 99 CD8 fJ: 92 C8 19 C9 F4 CF 31 C1 76
CBB8: fJ6 20 CA F1 E8 DfJ F5 2fJ 6B CD88 : C9 C4 18 C1 18 C1 BE CfJ 4A
CBCfJ: CC FF A2 fJ2 2fJ C6 FF A2 BB CD9fJ: BE CfJ BE OJ BE CO BE CfJ 8E
CBC8: fJfJ 2fJ A5 FF 90 fJfJ BfJ E8 C5 CD98: BE OJ BE CfJ BE CO 24 23 5E
CBDfJ: EfJ fJfJ DfJ F5 A9 02 2fJ C3 fJ8 CDAfJ: 5E 2F 25 4(J 5F 2A 44 32 93
CBD8: FF 2fJ CC FF A2 fJF 2fJ C9 61 CDA8: 33 56 SF 31 24 51 38 39 A9
CBEfJ: FF A2 fJO BD BB CD 2fJ CA B5 CDBfJ: 4E 43 52 53 49 56 40 55 2A
CBE8: F1 E8 EfJ fJ3 DfJ F5 2fJ CC 5B CDB8: fJO 49 3fJ 55 3B 56 3fJ 23 6C
CBFfJ: FF A2 fJF 2fJ C9 FF A2 fJO 2F CDCfJ: 55 31 3A 32 2fJ JrJ 2fJ 31 55
CBF8: BD B9 CD 2fJ CA PI E8 EfJ E4 CDC8: 38 2fJ 31 fJD PF FF 55 32 E6
COJfJ: fJ3 DfJ P5 20 CC PF 2fJ E7 BE CDDfJ: 3A 32 2fJ 3fJ 2fJ 31 31 2fJ 3fJ
CCfJ8 : FF 58 6fJ A2 fJfJ BD fJ 1 fJ2 24 CDD8: 31 31 fJD FF 42 20 46 3A 38
CC 1fJ: PfJ fJ6 90 75 03 E8 1fJ F5 fJC CDEfJ: 3fJ 2fJ 31 2fJ 31 fJD FF FF CO
CC18: 2fJ 2C CD A9 3D 2fJ 02 FF fJC CDE8: FF 42 20 srJ 3A 32 2fJ 3fJ 65
CC2fJ: AD AB fJ3 AE AA fJ3 2fJ BfJ A9 COFfJ: fJO FF fJD 4C 4F 47 47 45 7A
CC28: CC 4C 68 CB A2 fJ7 A9 fJfJ C8 COF8: 44 2fJ 54 4F 2fJ 23 fJfJ fJD 51
CC3 fJ: 90 75 03 90 7F fJ3 90 8A 8E CEfJfJ : 2fJ 2fJ 2fJ 2fJ 2fJ 2fJ 2fJ 2fJ fJi
CC38: fJ3 CA 1fJ F4 A9 3D 2fJ 02 E4 CEfJ8: 20 2A 20 2fJ 44 4F 53 2fJ B3
CC4fJ: FF A9 24 2fJ 02 FF A2 fJO A3 CE UJ: srJ 4C 55 53 2fJ 56 31 2E 2B
CC48: BD 01 fJ2 FfJ 57 E8 8E 97 6fJ CE18: 30 2fJ 20 2A 20 fJO fJfJ 2fJ 1A
CC5fJ: 03 2fJ 59 CC AE 97 fJ3 DfJ B3 CE2fJ: 2fJ 5E 2fJ 42 41 44 2fJ 43 E9
CC58: EF C9 3fJ 9fJ 3C C9 3A BO C3 CE28: 40 44 20 4F 52 20 4E 4F 39
CC6fJ: 38 29 fJF A8 2fJ 9A CC BfJ B1 CE3fJ: 2fJ 28 3A 29 fJfJ fJO 53 54 90
CC68: 3fJ 2fJ 9A CC BfJ 2B A2 fJ7 A5 CE38: 41 54 55 53 3A fJfJ 2fJ 2fJ FfJ
CC 7fJ: 18 BO 7F fJ3 70 8A fJ3 90 71 CE4fJ: 2fJ 5E 2fJ 42 41 44 2fJ 23 E9
CC78: 7F fJ3 CA UJ F4 BfJ 1A 2fJ B5 CE48: 2fJ 4F 52 2fJ 4E 4F 2fJ 28 1fJ
CC8fJ: 9A CC BfJ 15 A2 fn 98 18 fJ8 CE5fJ: 2C 2fJ 24 2fJ 27 29 fJfJ fJD 3E
CC88: 70 7F fJ3 90 -7F fJ3 90 8A OfJ CE58: fJO 44 55 40 5fJ 49 4E 47 7B
CC9fJ: fJ3 A9 fJfJ CA UJ F2 BfJ fJ 1 BC CE6fJ: 3A 2fJ OfJ 2fJ 4E 45 58 54 1B
CC98: 18 6fJ A2 fJ7 18 3E 7F fJ3 93 CE68: 2fJ 54 26 53 3A 2fJ fJfJ fJO BO
CCAfJ: CA FJ FA 6fJ AE 86 fJ3 AD BC CE70: 52 45 54 55 52 4E 2fJ 54 C6
CCA8: 85 fJ3 2fJ 12 CO 4C 68 CB B1 CE78: 4F 2fJ 45 58 49 54 13 fJfJ 36
CCBfJ: 80 A7 f13 8E A6 fJ3 A2 fJ9 CC CE8fJ: 93 4E 4F 4E 20 48 45 58 13
CCB8: 8E A8 fJ3 AfJ BfJ AD A6 fJ3 9B CE88: 2fJ 23 fJfJ 93 52 45 57 52 AfJ
CCCfJ: DO SF CD AD A7 fJ3 FD 6fJ 82 CE9fJ: 49 54 49 4E 47 fJD fJfJ 24 3E
CCC8: CD 9fJ fJF 80 A7 fJ3 AD A6 C2 CE98: 3fJ 3A 3C 3E fJD 46 49 4C 66
CCDfJ: fJ3 FO 5F CD 80 A6 fJ3 C8 FE CEMJ: 45 2fJ 54 4F 4F 2fJ 42 49 A4 '3
CC08: OfJ E3 98 CA FfJ 11 C9 BfJ 60 CEA8: 47 fJO OfJ fJD 49 4E 53 45 3A (
CCEfJ: FO fJ3 80 A8 fJ3 2C A8 fJ3 E5 CEBfJ: 52 54 2fJ 12 44 45 53 54 BA 'M
CCE8: 3fJ fJ5 AD A9 fJ3 FfJ IF 29 B1 CEB8: 49 4E 41 54 49 4F 4E 92 SF
CCFfJ: 7F 8E 99 fJ3 AE 15 CF OfJ FF CEOJ: 2fJ 44 49 53 4B 2fJ 20 5fJ AA ·4
CCF8: OF AE 98 fJ3 90 75 fJ3 E8 51 CEC8: 52 45 53 53 2fJ 12 52 45 OfJ '5
CDfJfJ: 8E 98 fJ3 AE 99 fJ3 10 fJ6 8B CEOfJ: 54 55 52 4E 92 fJO fJfJ fJO C7 '5CDfJ8 : AE 99 fJ3 2fJ 02 FF CA UJ 21 CE08: 92 54 4F 2fJ 3F 2fJ 38 2F F5 ·6f
COUJ: AA 6fJ 2fJ 16 CD 8A 48 4A 3C CEEfJ: 39 2fJ fJfJ 93 43 4P srJ 59 fJA '65
C018: 4A 4A 4A 2fJ 21 CD 68 29 97 CEE8: 49 4E 47 3A 2f) 12 fJf) 2fJ 54 •7fJ
C02fJ: fJF fJ9 3fJ C9 3A 90 fJ2 69 68 CEFfJ: 42 59 54 45 53 2fJ 43 4F 2C ·75
C028: fJ6 4C 02 FF A9 OfJ 80 AB 3f) CEF8: 5fJ 49 45 44 fJO f)fJ 4C 3A AF 5
CD3f): fJ3 AA FfJ fJ3 fJO AA fJ3 80 1A CFfJfJ: CfJ f)U lA 27 34 41 4E 5B 2E ·Sf)
C038: AA fJ3 BO 75 fJ3 FfJ 2f) C9 F6 CFfJ8 : 68 75 82 8F 9C A9 B6 C3 B8 ·85
C04() : 3fJ 9fJ 1C 49 3fJ C9 fJA 9fJ FA CFU) : OfJ DO EA F7 08 fJ 1 52 45 42 Y$
CD48: fJ8 69 88 C9 FA 9fJ 1fJ 49 prj CF18: 4C 2fJ OfJ 44 45 4C 2fJ fJfJ 7A .':IfJ
C05f) : FfJ E8 AfJ 04 fJE AA f13 2E B8 CF2fJ: 5fJ 52 47 2fJ fJfJ 55 53 52 25 '95
C058: AB fJ3 88 OfJ F7 PfJ 05 6fJ 7F CF28: 2fJ f)fJ 53 45 51 2fJ fJfJ 93 E5 •If}
C060: f) 1 fJfJ fJA fJfJ 64 OfJ E8 fJ3 BB CF3fJ: 12 44 49 53 4B 3A 2fJ fJfJ C8 •If)
CD68: UJ 27 fJA CC 2B CC 89 C4 BC CF38: 2C 2fJ 2fJ 2fJ 44 4F 53 2fJ CB ·ur
102 AHOY!

CBAr) : FF A9 () 1 A2 BF Ar) CD 2() 3C CD7(): 89 C4 89 C4 8B C() EB C4 ()A 
II CBA8: BD FF 2() C() FF A2 ()F 2() 19 CD78: ()3 C5 CB C6 F7 CF FA CF 66 

CBB(): C9 FF A2 ()() BD C() CD 3() 99 CD8() : 92 C8 19 C9 F4 CF 31 C1 76 
CBB8: ()6 20 CA F1 E8 D() F5 2() 6B CD88: C9 C4 18 C1 18 C1 BE C() 4A 
CBC() : CC FF A2 ()2 2() C6 FF A2 BB CD9() : BE C() BE C() BE C() BE C() 8E 
CBC8: ()() 2() AS FF 9D ()() B(J E8 C5 CD98: BE C() BE C() BE C() 24 23 5E 
CBD(): E() ()() D() F5 A9 ()2 2() C3 ()8 CDA() : 5E 2F 25 M) SF 2A 44 32 93 
CBD8: FF 2() CC FF A2 ()F 2() C9 61 COA8: 33 56 SF 31 24 51 38 39 A9 
CBE(): FF A2 ()() BD BB CO 2() CA B5 COB() : 4E 43 52 53 49 56 40 55 2A 
CBE8: F1 E8 E() (13 Dr) F5 2() CC 5B COB8: ()() 49 3() 55 3B 56 3() 23 6C 
CBF() : FF A2 ()F 2() C9 FF A2 ()() 2F CDC(): 55 31 3A 32 2() 3() 2() 31 55 
CBF8: BD B9 CO 2() CA F1 E8 E() E4 CDC8: 38 2() 31 ()O FF FF 55 32 E6 
CO)() : ()3 Dr) F5 20 CC FF 20 E7 BE CDO() : 3A 32 2(J 3() 2() 31 31 2() 3() 
CC()8 : FF 58 6() A2 ()() BO ()1 ()2 24 C008: 31 31 ()O FF 42 2D 46 3A 38 
CC 1 (): F() ()6 9D 75 ()3 E8 1 () F5 ()C CDE(): 3() 2() 31 2() 31 ()O FF FF C() 
CC18: 2() 2C CD A9 3D 2() D2 FF ()C CDE8: FF 42 20 5() 3A 32 2() 3() 65 
CC2() : AD AB 03 AE AA ()3 2() BO A9 CDF() : ()O FF ()O 4C 4F 47 47 45 7A 
CC28: CC 4C 68 CB A2 ()7 A9 ()() C8 CDF8: 44 2() 54 4F 20 23 ()() ()D 51 
CC3() : 9D 75 03 90 7F ()3 9D 8A 8E CE()() : 2() 2() 2() 2() 2() 2() 2() 20 () 1 
CC38: ()3 CA 1 () F4 A9 3D 2() 02 E4 CE()8 : 2D 2A 2D 2() 44 4F 53 2() B3 
CCM) : FF A9 24 2() 02 FF A2 ()O A3 CE10: Sf) 4C 55 53 2() 56 31 2E 2B 
CC48: BD () 1 ()2 F() 57 E8 8E 97 6() CE18: 3() 2() 20 2A 2D ()O ()() 2() 1A 
CCSf) : ()3 2() 59 CC AE 97 ()3 D() B3 CE2 () : 20 5E 2() 42 41 44 2() 43 E9 
CC58: EF C9 3() 9() 3C C9 3A B() C3 CE28: 4D 44 2r) 4F 52 2() 4E 4F 39 
CC6() : 38 29 ()F A8 2() 9A CC B() B1 CE3() : 2() 28 3A 29 ()() ()D 53 54 9() 
CC68: 3() 2() 9A CC B() 2B A2 (J7 AS CE38: 41 54 55 53 3A ()() 2() 2() F() 
CC70: 18 BO 7F ()3 7D 8A ()3 9D 71 CE4() : 2() 5E 2() 42 41 44 2() 23 E9 
CC78: 7F ()3 CA 1 () F4 B() 1A 2() B5 CE48: 2() 4F 52 2() 4E 4F 2() 28 10 
CC8() : 9A CC B() 15 A2 (J7 98 18 ()8 CE5() : 2C 2r) 24 2() 27 29 ()() ()D 3E 
CC88: 7D 7F ()3 90 -7F ()3 90 8A D() CE58 : ()D 44 55 4D 5() 49 4E 47 7B 
CC9(): ()3 A9 ()() CA If) F2 B() (11 BC CE6() : 3A 2() or) 2() 4E 45 58 54 1B 
CC98: 18 6() A2 ()7 18 3E 7F ()3 93 CE68: 2() 54 26 53 3A 2 r) ()(J ()O BD 
CCA(): CA 1 () FA 6() AE 86 ()3 AD BC CE7(): 52 45 54 55 52 4E 2() 54 C6 
CCA8: 85 ()3 2() 12 CO 4C 68 CB B1 CE78: 4F 2() 45 58 49 54 13 ()() 36 
CCB() : 8D A7 ()3 8E A6 ()3 A2 ()9 CC CE8() : 93 4E 4F 4E 2D 48 45 58 13 
CCB8: 8E A8 ()3 A() B() AO A6 ()3 9B CE88: 2() 23 ()() 93 52 45 57 52 A() 
CCC() : OD SF CO AO A7 ()3 FD 6() 82 CE9() : 49 54 49 4E 47 ()D ()() 24 3E 
CCC8: CD 9() ()F 8D A7 ()3 AO A6 C2 CE98: 3() 3A 3C 3E (JO 46 49 4C 66 
CCD() : ()3 FO SF CD 8D A6 ()3 C8 FE CEA() : 45 2() 54 4F 4F 2() 42 49 A4 
CC08: D() E3 98 CA F() 11 C9 Br) 60 CEA8: 47 ()D or) ()D 49 4E 53 45 3A 
CCE() : FO (13 80 A8 03 2C A8 ()3 E5 CEB() : 52 54 2() 12 44 45 53 54 BA 
CCE8: 3() ()5 AO A9 ()3 F() IF 29 B1 CEB8: 49 4E 41 54 49 4F 4E 92 SF 
CCF() : 7F 8E 99 ()3 AE 15 CF D() FF CECO: 2() 44 49 53 4B 2() 20 5() AA ·4 
CCF8: ()F AE 98 ()3 90 75 ()3 E8 51 CEC8 : 52 45 53 53 2() 12 52 45 Dr) ·5 CO()() : 8E 98 ()3 AE 99 ()3 1 () ()6 8B CED(): 54 55 52 4E 92 ()O ()() ()O C7 '5 CD()8 : AE 99 ()3 2() 02 FF CA 1 () 21 CE08: 92 54 4F 2(J 3F 2() 38 2F F5 ·6n 
CD 1 (): AA 6() 2() 16 CD 8A 48 4A 3C CEE() : 39 2() ()() 93 43 4F Sf) 59 ()A ·6 
C018: 4A 4A 4A 2() 21 CD 68 29 97 CEE8: 49 4E 47 3A 2() 12 ()() 2() 54 
C02() : ()F ()9 3f) C9 3A 90 ()2 69 68 CEF() : 42 59 54 45 53 2() 43 4F 2C 
C028: ()6 4C 02 FF A9 or) 80 AB 3() CEF8: 5() 49 45 44 ()O ()() 4C 3A AF 
C03(): 03 AA F() ()3 ()D AA ()3 80 1A CF()() : C() ()O 1A 27 34 41 4E 5B 2E ·srJ 
CD38: AA ()3 BD 75 ()3 F() 2() C9 F6 CF()8 : 68 75 82 8F 9C A9 B6 C3 B8 'S5 
CDM) : 3() 9() 1C 49 3() C9 ()A 9(J FA CF1(): Dr) OD EA F7 ()8 () 1 52 45 42 Y$ 
C048: ()8 69 88 C9 FA 9() 1 () 49 F() CF18: 4C 2() (J() 44 45 4C 2() ()() 7A .0/ 
COSO: F() E8 A() ()4 ()E AA ()3 2E B8 CF2() : 5() 52 47 2() ()() 55 53 52 25 ·95 
C058: AB ()3 88 Dr) F7 F() 05 6() 7F CF28: 2() ()() 53 45 51 2() ()() 93 E5 'Ir, 
CD60: ()1 ()() (JA ()() 64 ()(J E8 ()3 BB CF3f) : 12 44 49 53 4B 3A 20 (J() C8 'IrJ~ 
CD68: 1 () 27 ()A CC 2B CC 89 C4 BC CF38: 2C 2() 2() 2() 44 4F 53 2() CB ·111 
102 AHOY! 
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FL

20 20 20 0D 12 AD
45 4E 41 4D 45 8B
20 20 20 20 20 51
20 54 59 50 20 F6
20 4C 4F 41 44 7B
44 52 53 92 0D 97
42 62 82 A2 C2 21
20 31 0D FF 31 54
0D FF 31 38 20 A3
31 38 20 31 30 B7
38 20 31 33 0D 98
20 31 36 0D FF 96
32 0D FF 31 38 D2
FF 31 38 20 38 CC
38 20 31 31 0D B6
20 31 34 0D FF B4
31 37 0D FF 31 F0
0D FF 31 38 20 EA
31 38 20 39 0D E3
20 31 32 0D FF D2
31 35 0D FF 31 0F
38 0D FF 01 00 B8
00 00 4C 68 CB 71
4C 68 CB Wj F9

56 45 52
46 49 4C
2(j 2rj 2rj
2(j 2(j 2rj
42 4C 4B
2rj 41 44
(j(j 02 22
E2 31 38
38 2rj 34
37 rjD FF
(jD FF 31
FF 31 38
31 38 2(j
2r) 35 rjD
rjD FF 31
FF 31 38
31 38 2(j
38 2(j 33
36 rjD FF
FF 31 38
31 38 2(j
38 2rj 31
(j(j rjr) rj0
4C 68 CB

CF4fj:
CF48:
CF5rj:
CF58:
CF6rj:
CF68:
CF7(j:
CF78:
CF8rj:
CF88:
CF9 rj:
CF98:
CFA(j:
CFA8:
CFBrj:
CFB8:
CFC0:
CFC8:
CFDrj:
CFD8:
CFErj:
CFE8:
CFF(j:
CFF8:

o NB
'115 GEr#6, BY$,BY$:GEr#6, HB$,LB$ BL
'120 GEr#6, BY$: IF BY$ <> CHR$(32) THEN
23(j

'125 GEr#6, BY$: IF BY$ <> CHR$(34) THEN
125 1M

·130 IF COL/2=INT(COL/2) THEN PRINT TAB(l
9)" "; MJ

'135 FOR BL=l TO 16: GEr#6, BY$ CF
'14(j IF BY$="" THEN 16(j KH
'145 IF BY$=CHR$(34) THEN SK=l: GOTO 160 AA
'150 IF SK~j THEN F$=F$+BY$ KM
'155 GOTO 165 CK
'160 BY$=CHR$(32) AA
'165 PRINT BY$;: NEXT: FI$(I)=F$ AG
'170 GET#6, BY$ PM
'175 GET#6, BY$: IF BY$=CHR$(32) THEN 175MC
'18(j PRINT ","; BY$; " " JM
·185 GEr#6, BY$: IF BY$ <> "" THEN 185 CF
'19(j NEXT: COL=COL + 1 BC
'2(ftj IFCOL > 2 AND COL/2 <> INT(COL/2) TH

EN I=0:GOSUB 560 CM
·205 IF COL=2 THEN PRINT HO$: GOTO 110 IA
·210 POKE 214,22: POKE211,0:PRINT RV$;YE$
;" ": GOSUB43fj: GOSUB 265: PRINT HO$; WH$ OD

TWO-COLUMN DIRECTORY '2l5 IF COL/2 <> INT(COL/2) THEN FOR BL=(j
TO 19: PRINT SP$: NEXT: GOTO 225 EL

FROM PAGE 30 MAIN PROGRAM '22(j FOR BL=(j TO 19: PRINT TAB(l9);SP$: N
'5 REM **************** GD EXT: GOSUB 580 AG
·10 REM DEFINE VARIA8LES AC '225 PRINT SP$;SP$;HO$: GOTO 110 LL
·15 REM **************** GD ·230 REM ***************** IN
'20 POKE 53280,6: POKE 53281,0: POKE 646, ·235 REM PRINT BLOCKS FREE PD
1: REM SET SCREEN, TEXT COLORS BJ '240 REM ***************** IN

·25 COL=l: DIM FI$(40) AF ·245 BL = ASC(HB$+CHR$(0»: BL$=STR$(BL+2
'30 WH$=CHR$(5): GR$=CHR$(30): YE$=CHR$(l 56 * ASC(LB$+CHR$(0») EL
58): OG$=CHR$(129): PU$=CHR$(156) LE '250 POKE 214,22: POKE 211,0: PRINT RV$;Y

'35 CL$=CHR$(l47): HO$=CHR$(l9): RV$=CHR$ E$;"" FH
(145)+CHR$(18): UP$=CHR$(145) HN ·255 POKE 214,23:POKE 211,10:PRINT RV$;PU

.4(j SP$=" ": FOR BL=(j TO 18: SP$=SP$+" " $;BL$;" BLOCKS FREE ";: CLOSE 6: BC=l NE
: NEXT KB ·260 GOSUB 430: GOSUB 265:PRINT WH$ + CL$

·45 OPEN 6,8,(j, "$": REM OPEN DIRECTORY MD : END CC
'50 REM ************************** OG '265 REM *********************** HE
'55 REM FIND AND PRINT DISK HEADER ND '270 REM DETERMINE USER'S CHOICE MG
·60 REM ************************** OG ·275 REM *********************** HE
·65 PRINT CL$: REM CLEAR SCREEN BE ·280 C=0: R=21: SC=1024: X=1864: 0=54272:
·70 GOSUB 535: PRINT HO$; PD OK=0 KL
'75 GET#6, BY$: IF BY$ <> CHR$(34) THEN 7 '285 GET BY$:IF BY$="" THEN 285 FB
5 IN '290 IF BY$=CHR$(133) THEN GS=l: GOSUB 34

·8(j PRINT SPC(8) "[RVSON]";OG$;BY$; CE (j: GS=0: RETURN: REM DISPLAY MORE DIR. DI
·85 GET#6, BY$: IF BY$ <> "" THEN PRINT B ·295 IF BY$=CHR$(l34) THEN RUN: REM REPEA
Y$;: GOTO 85 GN T DIR. MO

'90 PRINT WH$ FP '3(ftj IF BY$=CHR$(135) THEN 385: REM LOAD
'95 REM ************************ JL A PROGRAM HM
'l(ftj REM FIND AND PRINT FILENAMES MM '305 IF BY$=CHR$(136) THEN GOSUB 465: REr
'105 REM ************************ JL URN: REM ERASE A PROGRAM ED
·lFj FOR ENTRY=0 TO 19: 1=1+1: F$="": SK= '31(j IF BY$=CHR$(l7) THEN R=R+1: OK=l: IF
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jA
6
6
A
E
E
3
9
A
C
5
6
(j

8
(j

5
A
1

j1
3
B
A
9

I
~
(j

9
()

~E

!I
3
r)

H
~~

~~
P
5

)A
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F
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8
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A
5
5
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B

)A 
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A 
1 

)1 
3 
B 
A 
9 
9 
() 

() 

9 
() 

E 
B 
B 
D 
6 
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CF4f) : 
CF48: 
CF5() : 
CF58 : 
CF6() : 
CF68 : 
CF7() : 
CF78: 
CF8() : 
CF88: 
CF9() : 
CF98: 
CFA() : 
CFA8 : 
CFB() : 
CFB8 : 
CFC0: 
CFC8: 
CFD() : 
CFD8 : 
CFE() : 
CFE8 : 
CFF() : 
CFF8: 

56 45 52 20 20 20 0D 12 AD 
46 49 4C 45 4E 41 4D 45 8B 
20 20 20 20 20 20 20 20 51 
20 20 20 20 54 59 50 20 F6 
42 4C 4B 20 4C 4F 41 44 7B 
20 41 44 44 52 53 92 0D 97 
00 02 22 42 62 82 A2 C2 21 
E2 31 38 20 31 0D FF 31 54 
38 20 34 0D FF 31 38 20 A3 
37 0D FF 31 38 20 31 30 B7 
0D FF 31 38 20 31 33 0D 98 
FF 31 38 20 31 36 0D FF 96 
31 38 20 32 0D FF 31 38 D2 
20 35 0D FF 31 38 20 38 CC 
0D FF 31 38 20 31 31 0D B6 
FF 31 38 20 31 34 0D FF B4 
31 38 20 31 37 0D FF 31 F0 
38 20 33 0D FF 31 38 20 EA 
36 0D FF 31 38 20 39 0D E3 
FF 31 38 20 31 32 0D FF D2 
31 38 20 31 35 0D FF 31 0F 
38 20 31 38 0D FF 01 00 B8 
00 00 00 00 00 4C 68 CB 71 
4C 68 CB 4C 68 CB 00 F9 

TWO-COLUMN DIRECTORY 
FROM PAGE 30 MAIN PROGRAM 
· 5 REM **************** GD 
·10 REM DEFINE VARIABLES AC 
·15 REM **************** GD 
· 20 POKE 53280,6 : POKE 53281,0: POKE 646, 
1: REM SET SCREEN, TEXT COLORS BJ 

· 25 COL=l: DIM FI$(40) AF 
· 30 WH$=CHR$(5): GR$=CHR$(30) : YE$=CHR$(l 
58) : OG$=CHR$(129) : PU$=CHR$(156) LE 

· 35 CL$=CHR$(147) : HO$=CHR$(19) : RV$=CHR$ 
(145)+CHR$(18): UP$=CHR$(145) HN 

·4() SP$=" ": FOR BL=() TO 18: SP$=SP$+" " 
: NEXT KB 

·45 OPEN 6,8,(), "$": REM OPEN DIRECTORY MD 
· 50 REM ************************** OG 
· 55 REM FIND AND PRINT DISK HEADER ND 
·60 REM ************************** OG 
·65 PRINT CL$: REM CLEAR SCREEN BE 
· 70 GOSUB 535: PRINT HO$; PD 
·75 GET#6 , BY$: IF BY$ <> CHR$(34) THEN 7 
5 IN 

· 8() PRINT SPC(8) "[RVSONj";OG$;BY$; CE 
·85 GET#6, BY$ : IF BY$ <> "" THEN PRINT B 
Y$ ;: GOTO 85 GN 

· 90 PRINT WH$ FP 
· 95 REM ************************ JL 
·100 REM FIND AND PRINT FILENAMES MM 
· 105 REM ************************ JL 
·n() FOR ENTRY=() TO 19: 1=1+1 : F$="" : SK= 

o NB 
·115 GET#6, BY$,BY$:GET#6, HB$,LB$ BL 
·120 GET#6, BY$: IF BY$ <> CHR$(32) THEN 
230 FL 

·125 GET#6, BY$: IF BY$ <> CHR$(34) THEN 
125 1M 

· 130 IF COL/2=INT(COL/2) THEN PRINT TAB(l 
9)" "; MJ 

·135 FOR BL=l TO 16: GET#6, BY$ CF 
·14() IF BY$="" THEN 16() KH 
· 145 IF BY$=CHR$(34) THEN SK=l: GOTO 160 AA 
· 150 IF SK=0 THEN F$=F$+BY$ KM 
·155 GOTO 165 CK 
·160 BY$=CHR$(32) AA 
·165 PRINT BY$; : NEXT: FI$(I)=F$ AG 
·170 GET#6, BY$ PM 
·175 GET#6, BY$ : IF BY$=CHR$(32) THEN 175MC 
·18() PRINT ","; BY$; " " JM 
·185 GET#6, BY$: IF BY$ <> "" THEN 185 CF 
·190 NEXT: C01=COL + 1 BC 
·2(,) IFCOL > 2 AND COL/2 <> INT(COL/2) TH 

EN I=0 :GOSUB 560 CM 
·205 IF COL=2 THEN PRINT HO$: GOTO 110 IA 
·210 POKE 214,22: POKE211,0 :PRINT RV$;YE$ 
;" ": GOSUB43() : GOSUB 265: PRINT HO$; WH$ OD 

· 215 IF COL/2 <> INT(COL/2) THEN FOR BL=() 
TO 19 : PRINT SP$: NEXT: GOTO 225 EL 

·220 FOR B1=0 TO 19: PRINT TAB(19);SP$: N 
EXT : GOSUB 580 AG 

·225 PRINT SP$ ;SP$;HO$ : GOTO 110 LL 
·230 REM ***************** IN 
·235 REM PRINT BLOCKS FREE PD 
· 240 REM ***************** IN 
·245 BL = ASC(HB$+CHR$(0)): BL$=STR$(BL+2 
56 * ASC(LB$+CHR$(0))) EL 

· 250 POKE 214 , 22 : POKE 211,0 : PRINT RV$;Y 
E$;" " FH 

· 255 POKE 214 , 23 :POKE 211,10 :PRINT RV$ ;PU 
$; BL$ ;" BLOCKS FREE ";: CLOSE 6: BC=l NE 

· 260 GOSUB 430: GOSUB 265 :PRINT WH$ + CL$ 
: END CC 

·265 REM *********************** HE 
·270 REM DETERMINE USER'S CHOICE MG 
·275 REM *********************** HE 
·280 C=0 : R=21: SC=1024 : X=1864: 0=54272: 

OK=0 KL 
·285 GET BY$ : IF BY$="" THEN 285 FB 
·290 IF BY$=CHR$(133) THEN GS=l: GOSUB 34 

() : GS=(): RETURN: REM DISPLAY MORE DIR. DI 
· 295 IF BY$=CHR$(134) THEN RUN: REM REPEA 
T DIR. MO 

· 3(,) IF BY$=CHR$(135) THEN 385 : REM LOAD 
A PROGRAM HM 

·305 IF BY$=CHR$(136) THEN GOSUB 465: RET 
URN : REM ERASE A PROGRAM ED 

· 310 IF BY$=CHR$(17) THEN R=R+1: OK=l: IF 
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T
h
P

·1
·2
·10
·12
·14
))

'16
'18
'1~

·1()

ON
'If
• If)

'Ill
ER.

-11:
·n:

PE
.l1f
'2 fl
•2fJ:
·211
.211

·211
·21
T I

,21'
15:

·18
'1
·2(
TO

'21
Y[

·21
·21
'21

FL

PC
10
GD
LO
JI

: RUN
'535 REM ******************
'540 REM PRINT COMMAND LINE
'545 REM ******************
'550 POKE 214,25: POKE 211,0
'555 PRINT RV$+GR$+" Fl=MORE F3=REPEAT
F5=LOAD F7=ERASE":: RETURN KJ

'560 REM ********************** FC
'565 REM SET FILENAMES TO NULLS BF
'570 REM ********************** FC
·575 FOR K=1 TO 2(): FI$(K)="": NEXT: RETU

RN MI
·58() FOR K=21 TO 4(): FI$(K)="": NEXT: RET
~N EM

R>21 THEN R=21: REM ~SOR DOWN LC
·315 IF BY$=CHR$(145) THEN R=R-l: OK=I: I
F R<1 THEN R=I: REM CURSOR UP AF

·320 IF BY$=CHR$(29) THEN C=20: OK=I: REM
CURSOR RIGHT PL

•325 IF BY$=CHR$(l57) THEN C=(): OK=I: REM
CURSOR LEFT PD

·330 IF OK=O THEN 265 FN
·335 GOSUB 340: GOTO 285 HE
·340 REM *********** GE
·345 REM MOVE CURSOR KB
'350 REM *********** GE
·355 FOR Y=X TO X+l ME
·360 IF PEEK(Y) > 128 THEN POKE Y,(PEEK(Y
)-128): POKE Y+D,1 HE

'365 NEXT: IF GS THEN RETURN CN SUBROUTINE (See article)
'370 POKE 211,C: POKE 214,R: PRINT UPS;: '5 REM **************** GD
X=SC+(4()*R)+C LB ·F) REM DEFINE VARIABLES AC

'375 FOR Y=X TO X+l: IF PEEK(Y) < 128 THE '15 REM **************** GD
N POKE Y,(PEEK(Y)+128): POKE Y+D,7 IB ·20 POKE 53280,6: POKE 53281,0: POKE 646,

· 38() NEXT: RETURN EJ 1: REM SET SCREEN, TEXT COLORS BJ
'385 REM ************** OK ·25 COL=1 ND
·390 REM LOAD A PROGRAM DI '30 WH$=CHR$(5): GR$=CHR$(30): YE$=CHR$(1
'395 REM ************** OK 58): OG$=CHR$(129): PU$=CHR$(156) LE
·4(Y) CLOSE 6: 2=R:IF R>20 THEN RETURN OP '35 CL$=CHR$(147): HO$=CHR$(19): RV$=CHR$
·405 IF C=20 THEN Z=Z+20 AG (145)+CHR$(18): UP$=CHR$(145) HN
·4F) IF FI$(Z)="" THEN RET~N BD .4() SP$=" If: FOR BL=() TO 18: SP$=SP$+" "
·415 PRINT "[CLEAR][RVSOFF]1OAD": CHR$(34 : NEXT KB
): FI$(Z): CHR$(34);",8" FE '45 OPEN 6,8,(),"$": REM OPEN DIRECfORY MD

·42() PRINT "[4"[DOWN]"]RUN[4"[UP]"]" EK .y) REM ************************** OG
'425 POKE 631,19: POKE 632,13: POKE 633,1 '55 REM FIND AND PRINT DISK HEADER ND
3: POKE 198,3: END LN ·60 REM ************************** OG

·430 REM **** DP '65 PRINT CL$: REM CLEAR SCREEN BE
·435 REM BEEP LB ·75 GET#6, BY$: IF BY$ <> CHR$(34) THEN 7
'44() REM **** DP 5 IN
'445 POKE 54296,15: POKE 54277,7: POKE 54 ·8() PRINT SPC(8) "[RVSON]":OG$:BY$: CE
278,133 AK '85 GET#6, BY$: IF BY$ <> "" THEN PRINT B

·450 POKE 54273,28: POKE 54272,49: POKE 5 Y$:: GOTO 85 GN
4276,17 BJ ·90 PRINT WH$ FP

·455 FOR K=1 TO 150: NEXT: POKE 54276,18 OG '95 REM ************************ JL
·460 POKE 54296,0: RETURN LH ·1(Y) REM FIND AND PRINT FILENAMES MM
·465 REM *************** CE '105 REM ************************ JL
·47() REM ERASE A PROGRAM FM 'U() FOR ENTRY=() TO 19: 1=1+1: F$="": SK=
·475 REM *************** CE () NB
·480 POKE 214,25: POKE 211,O:PRINT RV$;"[ '115 GET#6, BY$,BY$:GET#6, HB$,LB$ BL
4" "]ERASE -- ARE YOU S~E (Y/N)?[7" "]" '12() GET#6, BY$: IF BY$ <> CHR$(32) THEN

EL 23()
GI ·125 GET#6, BY$: IF BY$ <> CHR$(34) THEN
~ 125 ~

CG '130 IF COL/2=INT(COL/2) THEN PRINT TAB(1
9)" ": MJ

'135 FOR BLaI TO 16: GET#6, BY$ CF
'140 IF BY$="" OR BY$=CHR$(34) THEN BY$=C
HR$(32) OA

'165 PRINT BY$: :NEXT FA
'170 GET#6, BY$ PM
'175 GET#6, BY$: IF BY$=CHR$(32) THEN 175MC
'180 PRINT ",": BY$: " " JM

,
·485 GET J$: IF J$="" THEN 485
•49() IF J$ <> "Y" THEN YY)
·495 GOT05F)
'5(Y) GOSUB 535: GS=I:GOSUB 340: GS=O: IF
Be THEN 2Y) DK

·505 GOTO 210 BP
'510 2=R: IF C=20 THEN 2=Z+20 HK
·515 IF FI$(Z)="" OR R>2() THEN GOSUB535:G
010 265 HH

·520 KL$="S(): "+FI$(Z) LB
'525 OPEN 15,8,15: PRINT#15, KL$: CLOSE15
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R>21 THEN R=21: REM CURSOR DOWN LC 
-315 IF BY$=CHR$(145) THEN R=R-1: OK=l: I 
F R<l THEN R=l: REM CURSOR UP AF 

·320 IF BY$=CHR$(29) THEN C=20: OK=l: REM 
CURSOR RIGHT PL 

-325 IF BY$=CHR$(157) THEN C=0: OK=l: REM 
CURSOR LEFT PD 

-330 IF OK=0 THEN 265 FN 
-335 GOSUB 340: GOTO 285 HE 
-340 REM *********** GE 
-345 REM MOVE CURSOR KB 
-350 REM *********** GE 
-355 FOR Y=X TO X+1 ME 
·360 IF PEEK(Y) > 128 THEN POKE Y,(PEEK(Y 
)-128): POKE Y+D,l HE 

'365 NEXT: IF GS THEN RETURN CN 
-370 POKE 211,C: POKE 214,R: PRINT UPS;: 
X=SC+(40*R)+C LB 

'375 FOR Y=X TO X+1: IF PEEK(Y) < 128 THE 
N POKE Y,(PEEK(Y)+128): POKE Y+D,7 IB 

-380 NEXT: RETURN EJ 
-385 REM ************** OK 
-39() REM LOAD A PROGRAM DI 
-395 REM ************** OK 
-400 CLOSE 6: Z=R:IF R>20 THEN RETURN OP 
-M)5 IF C=2() THEN Z=Z+2() AG 
'4F) IF FI$(Z)="" THEN RETURN BD 
·415 PRINT "[CLEAR][RVSOFFJLOAD"; CHR$(34 
); FI$(Z); CHR$(34);",8" FE 

-42() PRINT "[4"[DOWNJ "JRUN[4"[UPJ"J" EK 
-425 POKE 631,19: POKE 632,13: POKE 633,1 
3: POKE 198,3: END LN 

-430 REM **** DP 
·435 REM BEEP LB 
-440 REM **** DP 
'445 POKE 54296,15: POKE 54277,7: POKE 54 
278,133 AK 

·450 POKE 54273,28: POKE 54272,49: POKE 5 
4276,17 BJ 

·455 FOR K=l TO 150: NEXT : POKE 54276,18 OG 
-46() POKE 54296,(): RETURN LH 
·465 REM *************** CE 
·470 REM ERASE A PROGRAM FM 
·475 REM *************** CE 
·48() POKE 214,25: POKE 211, (): PRINT RV$;" [ 
4" "JERASE -- ARE YOU SURE (Y/N)?[7" "J" 
, 

-485 GET J$: IF J$="" THEN 485 
·49() IF J$ <> "y" THEN 5(h 
-495 GOT05F) 
'500 GOSUB 535: GS=l:GOSUB 340: GS=0: IF 

EL 
GI 
EP 
CG 

BC THEN 250 DK 
·505 GOTO 210 BP 
'510 Z=R: IF C=20 THEN Z=Z+20 HK 
·515 IF FI$(Z)="" OR R>2() THEN GOSUB535:G 
oro 265 HH 

• 52() KL$="S(): "+FI$(Z) LB 
-525 OPEN 15,8,15: PRINT#15, KL$: CLOSE15 

104 AHOY! 

: RUN PC 
'535 REM ****************** LO 
'540 REM PRINT COMMAND LINE GD 
'545 REM ****************** LO 
'550 POKE 214,25: POKE 211,0 JI 
'555 PRINT RV$+GR$+" Fl=MORE F3=REPEAT 
F5=LOAD F7=ERASE";: RETURN KJ 

'560 REM ********************** FC 
'565 REM SET FILENAMES TO NULLS BF 
'570 REM ********************** FC 
·575 FOR K=l TO 2(): FI$(K)="": NEXT: RETU 

RN MI 
'58() FOR K=21 TO M): FI$(K)="": NEXT: RET 

URN EM 

SUBROUTINE (See article) 
'5 REM **************** GD 
'F) REM DEFINE VARIABLES AC 
'15 REM **************** GD 
-20 POKE 53280,6: POKE 53281,0: POKE 646, 
1: REM SET SCREEN, TEXT COLORS BJ 

·25 COL=l ND 
'30 WH$=CHR$(5): GR$=CHR$(30): YE$=CHR$(l 
58): OG$=CHR$(129): PU$=CHR$(156) LE 

'35 CL$=CHR$(147): HO$=CHR$(19): RV$=CHR$ 
(145)+CHR$(18): UP$=CHR$(145) HN 

'M) SP$=" It: FOR BL=() TO 18: SP$=SP$+" " 
: NEXT KB 

-45 OPEN 6,8,(), "$": REM OPEN DIRECTORY MD 
'50 REM ************************** OG 
'55 REM FIND AND PRINT DISK HEADER ND 
-60 REM ************************** OG 
-65 PRINT CL$: REM CLEAR SCREEN BE 
-75 GET#6, BY$: IF BY$ <> CHR$(34) THEN 7 
5 IN 

'8() PRINT SPC(8) "[RVSONJ";OG$;BY$; CE 
'85 GET#6, BY$: IF BY$ <> "" THEN PRINT B 
Y$;: GOTO 85 GN 

·90 PRINT WH$ FP 
-95 REM ************************ JL 
-1(~) REM FIND AND PRINT FILENAMES MM 
·105 REM ************************ JL 
'IF) FOR ENTRY=() TO 19: 1=1+1: F$="": SK= 
o NB 

'115 GET#6, BY$,BY$:GET#6, HB$,LB$ BL 
'120 GET#6, BY$: IF BY$ <> CHR$(32) THEN 
230 FL 

-125 GET#6, BY$: IF BY$ <> CHR$(34) THEN 
125 1M 

-130 IF COL/2=INT(COL/2) THEN PRINT TAB(l 
9)" It; MJ 

'135 FOR BL=l TO 16: GET#6, BY$ CF 
'14() IF BY$="" OR BY$=CHR$(34) THEN BY$=C 
HR$(32) OA 

'165 PRINT BY$; :NEXT FA 
'170 GET#6, BY$ PM 
'175 GET#6, BY$: IF BY$=CHR$(32) THEN 175MC 
'18() PRINT ","; BY$; " " JM 

·18 
·1 
·2() 
TO 

·21 
Y[ 

-21 
·21 
·21 

·22 
EX 

·22 
'23 
-23 
-24 
'24 
56 

·25 
$; 

F 
T 
lin 
p 

'1 
· 2 
'If) 

·12 
·14 
» 

'16 
'18 
'If 

'1() 

ON 
• If) 
• If) 
·11 

ER, 
·U: 
·11: 
PEl 

'W 
• 2f; 
• 2fJi 
• 21f 
.2lf 
.2lf 
·211 
T ! 

·21: 
15; 



The Bug Repellent line codes listed to the right of the program
lines of DSKDU are lor the C-64 only. II you are typing in the
program on a VIC 20, you must use the VIC 20 Bug Repellent

line codes found on pages 106-107.

IMPORTANTI Letters on white background are Bug Repellent line codes. Do not enter theml Pages 85 and 86 explain these codes
• and provide other essential information on entering Ahoy! programs, Refer to these pages before entering any programs!

'185 GET#6, BY$: IF BY$ <> "" THEN 185 CF
'190 NEXT: ooL=ooL + 1 BC
·205 IF COL=2 THEN PRINT HO$+"[DOWN]": GO
TO 110 JC

•21(J PRINT" [DOWN ][ 12" "][ RVSON ]PRESS A KE
Y[RVSOFF] AE

·211 GETJ$:IFJ$="" THEN 211 LI
·212 PRINT HO$+"[DOWN][DOWN]": MIl
-215 IF ooL/2 <> INT(COL/2) THEN FOR BL=0

TO 19: PRINT SP$: NEXT: GOTO 225 OM
·220 FOR BL=0 TO 19: PRINT TAB(19):SP$: N
EXT PA

'225 PRINT SP$:SP$:HO$:"[DOWN]": GOTO l1(J KC
'230 REM ***************** CJ
·235 REM PRINT BLOCKS FREE EA
·240 REM ***************** CJ
·245 BL = ASC(HB$+CHR$(0»: BL$=STR$(BL+2
56 * ASC(LB$+CHR$(0») OD

·255 POKE 214,23:POKE 211,10:PRINT RV$:PU
$: BL$:" BLOCKS FREE ";: CLOSE 6: BC=l JO

'2130 PRINT JJ
-2140 FOR L=P TO P+63 STEP 4:PRINT HX$(L/
16) :HX$(LAND15) :":": EC

'2150 FOR BY=L TO L+3:PRINT HX$(D%(BY)/16
):HX$(D%(BY)AND15):" "::NEXT DE

'2160 FOR BY=L TO L+3:C$=CHR$(D%(BY»:IF
C$<" " OR C$>"[BACKARROW]" OR C$=CHR$(34
) THEN C$="." JA

'2170 PRINT C$::NEXT PF
·2180 PRINT:NEXT FA
-2200 REM*ALLOW MODS HO
'2210 L=0:C=0 JA
-2220 BY=P+L*4+C/2:HX=CAND1:Hl$(0)=HX$(D%
(BY)/16):Hl$(1)=HX$(D%(BY)AND15):Cl=INT(
C*1.5) NC

'2225 POKE 781,L+3:POKE 782,Cl+3:POKE 783
,0:SYS65520 LL

'2230 POKE 204,0 JJ
· 22MJ GET 1$: IF 1$="" THEN 22MJ KO
·2250 POKE 204,l:PRINT Hl$(HX): CB
•226(J IF 1$=" [Fl]" THEN P=P-64: GOT0210(J OA
'227(J IF I$="[F3]" THEN P=P+64:GOT021(J(J EK
·228(J IF I$="[F7]" THEN 1'lJfJ NF
·2285 IF I$="[F4]" THEN T=D%(fJ):S=D%(l):G
OT01l1(J KP

'229(J IF I$="[DOWN]" THEN 27srJ GA
'23(J0 IF I$="[RIGHT]" THEN 27(JfJ HL
'231'J IF I$="[UP]" THEN 28(J(J BJ
·232(J IF 1$="[LEFT]" THEN 28srJ PG
•233'J IF 1$="[F8]" THEN 3(ftJfJ OD
•23MJ IF 1$="[F2]" THEN MftJfJ OD
'23srJ IF I$="[HOME]" THEN 221(J IF
•2MJ(J IF I$<"(J" OR I$>"F" OR 1$>"9" AND I
$<" A" THEN 7(J(J0 OA

'241(J PRINT "[LEFT]"I$; CJ
'2430 H1$(HX)=I$:H$=H1$(0)+Hl$(1) AB
·2450 GOSUB10:D%(BY)=N 10
'2460 POKE 781,L+3:POKE 782,C/2+15:POKE 7
83,0:SYS65520 BJ

·247(J C$=CHR$(D%(BY»:IF C$<" " OR C$>"[B
ACKARROW]" OR C$=CHR$( 34) THEN C$="." II

•248(J PRINT C$: OM
'2490 REM FALL THRU INTO CURSOR RIGHT LO
·2700 REM CURSOR RIGHT NK
·2710 C=C+l:IF C>7 THEN C=0:GOT02750 HJ
·2720 GOT02220 EP
·275(J REM CURSOR DOWN 1M
·2760 L=L+l:IF L>15 THEN L=0 FP
·2770 GOT02220 EP
·2800 REM CURSOR UP CK
·2810 L=L-l:IF L<0 THEN L=15 CA
·2820 GOT02220 EP
•2850 REM CURSOR LEFT W
'2860 C=C-l:IF C<0 THEN C=7:GOT02800 KO
'2870 GOT02220 EP

HN. •3(})(J REM*WRITE FL

AHOYI 105
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FROM PAGE 25

-I N$="*DSKDU*":Nl$="BY MARK JOHANSEN" AB
-2 DA=8:GOT08000 PC
-1'J REM*HEX IN DC
·12 N=0:IF LEN(H$)=0 THEN RETURN JE
·14 FOR HX=lTOLEN(H$):Nl=ASC(MID$(H$,HX,l
»:Nl=Nl-48:IF Nl>9 THEN Nl=Nl-7 PN

'16 N=N*l6+Nl:NEXT FJ
-18 RETURN 1M
'l(}ftJ REM*READ OB
'l(Jl(J PRINT" [CLEAR] [RVSON]": N$: PRINT" [RVS
ON]":Nl$:PRINT AA

· 1'J2(J INPUT"TRACK"; H$: GOSUB1'J :T=N ME
•1'J3(J INPUT"SECTOR": H$: GOSUBl(J: S=N CE
·l11'J PRINT#15, "Ul:2,rJ,"T;S:GOSUB9(J(}j:IF
ER>0 THEN l(}}J OF

'112(J PRINT#15, "B-P: 2, (J" NP
'1130 D%(0)=0:POKE 828,PEEK(71):POKE 829,
PEEK(72):SYS880 DC

'1160 GOSUB9(ft}J:IF ER>0 THEN 1(ftJ0 BE
'2(ftftJ REM*VIEW/MOD BL
-2010 P=0 DF
-2100 REM FLASH SCREEN LG
'2102 IF P<0 THEN P=192 AN
·2104 IF P>192 THEN P=0 AB
-211'J PRINT"[CLEAR]TRACK ":HX$(T/16):HX$(
T AND 15) KH

•212(J PRINT"SECTOR ":HX$(S/16) :HX$(S AND
15)

I M PORTANTI Letters on white background are Bug Repellent line codes. Do not enter them! Pages 85 and 86 explain these codes 
• and provide other essential information on entering Ahoy! programs. Refer to these pages before entenng any programs! 

'185 GET#6, BY$: IF BY$ <> .... THEN 185 CF 
'190 NEXT: OOL=COL + 1 BC 
·2(J5 IF COL=2 THEN PRINT HO$+" [DOWN l": GO 
TO 110 JC 

·2lfJ PRINT"[DOWN][12" "][RVSONlPRESS A KE 
Y[RVSOFFl AE 

·211 GETJ$:IFJ$="" THEN 211 LI 
·212 PRINT HO$+" (DOWN]( DOWN l"; MIl 
·215 IF COL/2 <> INT(COL/2) THEN FOR BL=0 

TO 19: PRINT SP$: NEXT: GOTO 225 OM 
·220 FOR BL=0 TO 19: PRINT TAB(19);SP$: N 
EXT PA 

• 225 PRINT SP$; SP$; HO$;" [DOWN l": GOTO llfJ KC 
'230 REM ***************** CJ 
·235 REM PRINT BLOCKS FREE EA 
·240 REM ***************** CJ 
·245 BL = ASC(HB$+CHR$(0)): BL$=STR$(BL+2 
56 * ASC(LB$+CHR$(0))) OD 

·255 POKE 214,23:POKE 211,10:PRINT RV$;PU 
$; BL$;" BLOCKS FREE ";: CLOSE 6: BC=l JO 

o S o u 
FROM PAGE 25 

The Bug Repellent line codes listed to the right of the program 
tines of DSKDU are for the C-64 onty, If you are typing in the 
program on a VIC 20, you must use the VIC 20 Bug Repellent 

line codes found on pages 106-107, 

·1 N$="*DSKDU*": N1$="BY MARK JOHANSEN" AB 
·2 DA=8:GOT08000 PC 
'10 REM*HEX IN DG 
·12 N=0:IF LEN(H$)=0 THEN RETURN JE 
·14 FOR HX=lTOLEN(H$):N1=ASC(MID$(H$,HX,l 
)):N1=Nl-48:IF N1 >9 THEN Nl=Nl-7 PN 

'16 N=N*16+N1:NEXT FJ 
·18 RETURN 1M 
·1000 REM*READ OB 
·lfJl(J PRINT" [ CLEAR 1 [RVSON l"; N$ :PRINT"[RVS 
ONl";N1$:PRINT AA 

·lfJ2(J INPUT"TRACK"; H$: GOSUBlfJ :T=N ME 
'lfJ3(J INPUT"SECTOR"; H$: GOSUB1(J: S=N CE 
·l1lfJ PRINT# 15, "Ul : 2 ,rJ , "T ; S : GOSUB9()f)i): IF 

ER>0 THEN 1000 OF 
'112(J PRINT# 15, "B-P: 2, (J" NP 
'1130 D%(0)=0:POKE 828,PEEK(71):POKE 829, 
PEEK(72):SYS880 DG 

'1160 GOSUB9000:IF ER>0 THEN 1(1J0 BE 
·2(1J0 REM*VIEW/MOD BL 
·2010 P=0 DF 
'2100 REM FLASH SCREEN LG 
·2102 IF P<0 THEN P=192 AN 
·2104 IF P>192 THEN P=0 AB 
·21lfJ PRINT"[CLEARlTRACK ";HX$(T/16);HX$( 
T AND 15) KH 

·212(J PRINT"SECTOR "; HX$(S/16) ;HX$(S AND 

·2130 PRINT JJ 
'2140 FOR L=P TO P+63 STEP 4:PRINT HX$(L/ 
16) ;HX$(LANDl5) ;":"; EC 

·2150 FOR BY=L TO L+3:PRINT HX$(D%(BY)/16 
) ;HX$(D%(BY)AND15);" "; :NEXT DE 

'2160 FOR BY=L TO L+3:C$=CHR$(D%(BY)):IF 
C$<" .. OR C$>"[BACKARROWl" OR C$=CHR$(34 
) THEN C$=..... JA 

' 2170 PRINT C$;:NEXT PF 
·2180 PRINT:NEXT FA 
·2200 REM*ALLOW MODS HO 
'2210 L=0:C=0 JA 
'2220 BY=P+L*4+C/2:HX=CAND1:H1$(0)=HX$(D% 
(BY)/16):H1$(1)=HX$(D%(BY)AND15):C1=INT( 
C*1.5) NC 

'2225 POKE 781,L+3:POKE 782,C1+3:POKE 783 
,0: SYS65520 LL 

·2230 POKE 204,0 JJ 
• 22MJ GET 1$: IF 1$='"' THEN 22MJ KO 
·2250 POKE 204,l:PRINT H1$(HX); CB 
• 226(J IF 1$=" [Fll" THEN P=P-64: GOT021 (J(J OA 
'227(J IF I$="[F3l" THEN P=P+64:GOT021(J(J EK 
·228(J IF I$="[F7]" THEN If)f)(J NF 
'2285 IF I$="[F4l" THEN T=D%(rJ): S=D%(l):G 
OTOll10 KP 

'2290 IF I$="[DOWNl" THEN 275(J GA 
·23(J0 IF I$="[RIGHTl" THEN 2 7()f) HL 
'23lfJ IF I$="[UPl" THEN 28(J(J BJ 
·232(J IF I$="[LEFrl" THEN 285fJ PG 
·233(J IF I$="[F8l" THEN 3()f)(J OD 
• 23MJ IF 1$=" [F2l" THEN M)f)(J OD 
'235fJ IF I $="[HOMEl" THEN 221(J IF 
• 2MJ(J IF I$<"(J" OR I $>"F" OR 1$>"9" AND I 
$<" A" THEN 7(J()f) OA 

'241 rJ PRINT "[LEFrl"I$; CJ 
'2430 H1$(HX)=I$:H$=H1$(0)+H1$(1) AB 
·2450 GOSUB10:D%(BY)=N 10 
'2460 POKE 781,L+3:POKE 782,C/2+15:POKE 7 
83,O:SYS65520 BJ 

• 247rJ C$=CHR$(D%(BY)): IF C$<" .. OR C$>" [B 
ACKARROWl" OR C$=CHR$(34) THEN C$=..... II 

·2480 PRINT C$; OM 
·2490 REM FALL THRU INTO CURSOR RIGHT LO 
·2700 REM CURSOR RIGHT NK 
·2710 C=C+1:IF C>7 THEN C=0:GOT02750 HJ 
·2720 GOT02220 EP 
·275rJ REM CURSOR DOWN LM 
·2760 L=L+1:IF L>15 THEN L=O FP 
·2770 GOT02220 EP 
·2800 REM CURSOR UP CK 
·2810 L=L-1:IF L<O THEN L=15 CA 
·2820 GOT02220 EP 
• 2850 REM CURSOR LEFr W 
·2860 C=C-1:IF C<O THEN C=7:GOT02800 KO 
'2870 GOT02220 EP 

15) HN, • 3r)f)rJ REM*WRITE FL 

AHOY! 105 



-YJFJ PRINT"[CLEAR]PREPARING TO WRITE" NG
-3(J2(J PRINT" TRACK ";HX$(T/16) ;HX$(T ANDI
5);" SECTOR ";HX$(S/16);HX$(S ANDl5) CJ

-3(J3(J PRINT:PRINT"<RET> TO WRITE":PRINT"A
NY OTHER KEY TO ABORT" BM

-304(J GET 1$: IF 1$="" THEN 3(JMJ NB
-3050 IF I$<>CHR$(13) THEN 21(fJ CJ
-3Fh REM DO WRITE LE
-31FJ PRINT#15, "B-P:2,(J" NP
-312(J PRINT"WRITING [3" _"]" LI
-3130 D%(O)=D%(O):POKE 828,PEEK(71):POKE
829,PEEK(72):SYS910 GE

-314(J PRINT#15, "U2: 2, (J, ";T; S: GOSUB9(jI)(J: IF
ER THEN 2100 AP

-3150 GOT021(fJ EI
-4(fftJ REM*QUIT AG
-4010 CLOSE2:CLOSE15 BI
-4(J20 PRINT"[CLEAR]DONE [3"."]" FO
-4030 POKE 2(~,O:END FO
-7(fh REM*HELP 00
-7(Jl(J PRINT"[CLEAR]DSKDU HELP":PRINT PN
-7(J20 PRINT"Fl PREVIOUS PAGE" BL
-7(J30 PRINT"F3 NEXT PAGE" PJ
-7050 PRINT"F7 READ SECTOR" HC
-7(16(J PRINT"F4 READ NEXT SECTOR" NL
-7(165 PRINT"[3" "]IN FILE" PA
-70m PRINT"F8 WRITE SECTOR" BA
-7(J8(J PRINT"CRSR CONTROLS" KF
-7(J9(J PRINT" [3" "]UP, DOWN, LEFT, RIGHT" IP
-71(fJ PRINT"HOME TOP LEFT CORNER" KN
-712(J PRINT"(J-9, A-F" GN
-7130 PRINT"[3" "]OVERWRITE NIBBLE" IC
-71MJ PRINT"F2 QUIT" MD
-72(fJ PRINT:PRINT"(ANY KEY TO CONT)" FC
-721(J GET 1$: IF 1$="" THEN 721(J MO
-7220 GOT02100 EI
-8(ffJ REM*INIT AD
-80200PEN15,DA,15 GA
-8(J3(J OPEN2,DA,2, "#" 1M
-8(~0 DIM D%(255) ML
-8050 DIM HX$(15):FOR BY=(JT015:READ HX$(B
Y):NEXT FP

-8(160 DATA O,l,2,3,4,5,6,7,8,9,A,B,C,D,E,
F BK

-8070 DIM Hl$(I) KK
-81(jI) REM LOAD ML ROUTINES PO
-8110 READ AD:IF AD<O THEN 8190 LA
-8120 READ B:IF B)=O THEN POKE AD,B:AD=AD
+l:GOTO 8120 BK

-8130 GOTO 8110 FJ
-8190 GOTOI000 FC
-8200 REM READ/WRITE ROUTINES BL

-8210 DATA 840:REM SETUP 10
-8220 DATA 173,60,3:REM LDA 828 HL
-8230 DATA 174,61,3:REM LDX 829 MJ
-8240 DATA 133,251:REM STA !251 GO
-8250 DATA 134,252:REM STX !252 HA
-8260 DATA 169,O:REM LDA If0 IG
-8270 DATA 141,62,3:REM STA 830 GE
-8280 DATA 96,-1:REM RTS DD
'83(fJ DATA 860:REM ADVANCE POINTER NC
-8310 DATA 24:REM CLC JD
-8320 DATA 165,251:REM LDA !251 EE
-8330 DATA 105,2:REM ADC #2 HB
-8340 DATA 133,251:REM STA !251 GO
-8350 DATA 165,252:REM LDA !252 CK
-8360 DATA 105,O:REM ADC #0 GN
-8370 DATA 133,252:REM STA !252 DM
-8380 DATA 96,-1:REM RTS DD
-84(fJ DATA 880:REM READ ROUTINE EI
-8410 DATA 162,2:REM LDX #2 KA
-8420 DATA 32,198,255:REM JSR CHKIN MP
-8430 DATA 32,72,3:REM JSR SETUP DB
-8440 DATA 32,Z07,255:REM JSR CHRIN OH
-8450 DATA 160,l:REM LDY #1 IH
-8460 DATA 145,251:REM STA (251,Y BE
-8470 DATA 32,92,3:REM JSR ADVPTR MM
-8480 DATA 206,62,3:REM DEC 830 GM
-8490 DATA 208,241:REM BNE -15 AG
-85(fJ DATA 32,204,255:REM JSR CLRCHN DI
-8510 DATA 96,-1:REM RTS DD
-86(fJ DATA 910:REM WRITE ROUTINE HF
-8610 DATA 162,2:REM LDX #2 KA
-8620 DATA 32,201,255:REM JSR CHKOUT MB
-8630 DATA 32,72,3:REM JSR SETUP DB
-8640 DATA 160,l:REM LDY #1 IH
-8650 DATA 177,251:REM LDA (251,Y BG
-8660 DATA 32,210,255:REM JSR CHROUT OK
-8670 DATA 32,92,3:REM JSR ADVPTR MM
-8680 DATA 206,62,3:REM DEC 830 GM
-8690 DATA 208,241:REM BNE -15 AG
-87(ftJ DATA 32,204,255:REM JSR CLRCHN DI
-8710 DATA 96,-1:REM RTS DD
-8720 DATA -1 OE
-9(#J REM DISK CHECK DG
-9020 INPUTIf15,ER,ER$,ET,ES EC
-9030 IF ER='J THEN RETURN EM
-9(J5(J PRINT "[ CLEAR J[ RVSON]"; ER; ER$: PRINT
"[RVSON]";ET;ES EF

-9(J6(J PRINT: PRINT"F2 TO QUIT": PRINT"ANY 0
THER KEY TO CONT" AM

-9(J7(J GET I$:IF 1$="" THEN 9(J7(J NM
-9(J8(J IF I$="[F2]" OR I$="[F1]" THEN 4(J(JCJ GH
-9090 RETURN 1M

I
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VIC 20 BUG REPELLENT LINE CODES FOR DSKDU
FRC

If 1 :AB If 12 :JE If 18 :IM If 1(J2(J:ME If 112(J:NP # 2()(fJ:BL # 21(J2:AN # 212(J: HN •5 I
# 2 :PC # 14 :PN # lrfjl):OB # 1(J3(J: CE If llYJ: DG # 2(JFJ:DF # 21(J4:AB # 213(J:JJ ·lr)
# FJ :DG # 16 :FJ # l(JFJ: AA # llFJ:OF If 116(J:BE # 21(JCJ:LG If 211(J: KH # 21MJ: EC · zrJ

106 AHOY!

-J()1() PRINT"[CLEAR)PREPARING TO WRITE" NG -821() DATA 8M):REM SETUP 10 
-3()2() PRINT" TRACK ";HX$(T/16) ;HX$(T AND1 -822() DATA 173,6(),3:REM LDA 828 HL 
5);" SECTOR ";HX$(S/16);HX$(S ANDl5) CJ -823() DATA 174,61,3:REM LDX 829 MJ I 

-3()J() PRINT:PRINT"<RET> TO WRITE":PRINT"A -82M) DATA 133,251:REM STA !251 GO I 
NY OTHER KEY TO ABORT" BM -8250 DATA 134,252:REM STX !252 HA # 

-J()M) GET I$:IF 1$="" THEN 3()M) NB -826() DATA 169,():REM LDA #() IG # 
-3050 IF I$<>CHR$(13) THEN 2100 CJ -8270 DATA 141,62,3:REM STA 830 GE' 
-3Fh REM DO WRITE LE -828() DATA 96,-1:REM RTS DD # 
-31F) PRINT#15,"B-P:2,(J" NP -8J(h DATA 86():REM ADVANCE POINTER NC # 
-312() PRINT"WRITING [3"_")" LI -83F) DATA 24:REM CLC JD' 
-3130 D%(0)=D%(0):POKE 828,PEEK(71):POKE -8320 DATA 165,251:REM LDA !251 EE # 
829,PEEK(72):SYS9F) GE -833() DATA 1()5,2:REM ADC #2 HB I 

-314() PRINT#15,"U2:2,(),";T;S:GOSUB9()(h:IF -834() DATA 133,251:REM STA !251 GO # 
ER THEN 2F)0 AP -83Y) DATA 165,252:REM LDA 1252 CK , 

-31Y) GOT02Fh EI -836() DATA 1()5,():REM ADC #() GN' 
-M}j() REM*QUIT AG -837() DATA 133,252:REM STA !252 DM # 
-4()F) CLOSE2:CLOSE15 BI -838() DATA 96,-1:REM RTS DD # 
-M)20 PRINT"[CLEAR)DONE [3"_")" FO -8Mh DATA 88():REM READ ROUTINE EI 8 
-M)3() POKE 2()4,():END FO -84F) DATA 162,2:REM LDX #2 KA' 
-7(}j() REM*HELP 00 -842() DATA 32,198,255:REM JSR CHKIN MP 8 
-70F) PRINT"[CLEAR)DSKDU HELP":PRINT PN -843() DATA 32,72,3:REM JSR SETUP DB 
-7()2() PRINT"Fl PREVIOUS PAGE" BL -84M) DATA 32,207,255:REM JSR CHRIN OH 
-7()J() PRINT"F3 NEXT PAGE" PJ -84Y) DATA 16(),l:REM LDY #1 IH 
-7()Y) PRINT"F7 READ SECTOR" HC -846() DATA 145,251:REM STA (251, Y BE 
-7()6() PRINT"F4 READ NEXT SECTOR" NL -847() DATA 32,92,3:REM JSR ADVPTR MM 
-7()65 PRINT" [3" ") IN FILE" PA -848() DATA 2()6, 62 ,3: REM DEC 83() GM -F) 
-707() PRINT"F8 WRITE SECTOR" BA -849() DATA 2()8,241:REM BNE -15 AG -12 
- 7()8() PRINT"CRSR CONTROLS" KF -8Yh DATA 32, 2()4, 255: REM JSR CLRCHN DI -15 
-7()9() PRINT"[3" ")UP,DOWN,LEFT,RIGHT" IP -85F) DATA 96,-I:REM RTS DD -2( 
-7l()c) PRINT"HOME TOP LEFT CORNER" KN -86()C) DATA 91():REM WRITE ROUTINE HF ·25 
-712() PRINT"()-9,A-F" GN '86F) DATA 162,2:REM LDX #2 KA '3( 
-7130 PRINT"[3" ")OVERWRITE NIBBLE" IC '862() DATA 32, 2()1, 255: REM JSR CHKOUT MB ·4(J 
-7lM) PRINT"F2 QUIT" MD -863() DATA 32,72,3:REM JSR SETUP DB 'S() 
-72()() PRINT:PRINT"(ANY KEY TO CONT)" FC -864() DATA 16(),l:REM LDY #1 IH·F 
-721() GET I$:IF 1$="" THEN 721() MO '86Y) DATA 177,2S1:REM LDA (2S1,Y BG ,3 
-7220 GOT02100 EI -8660 DATA 32,210,255:REM JSR CHROUT OK '2( 
-8()()C) REM*INIT AD '867() DATA 32,92,3:REM JSR ADVPTR MM 91 
-8()2() OPEN1S,DA,lS GA '868() DATA 2()6,62,3:REM DEC 83() GM 
'8()3() OPEN2,DA,2, "#" 1M '869() DATA 2()8,241:REM BNE -15 AG 
'8(J4() DIM D%(255) ML -87()() DATA 32,2()4,255:REM JSR CLRCHN DI ·FJ 
'8050 DIM HX$(15):FOR BY=(!T015:READ HX$(B -8710 DATA 96,-1:REM RTS DD-l 
Y):NEXT FP ·8720 DATA -1 OE ·15 

-8()6() DATA (),l,2,3,4,5,6,7,8,9,A,B,C,D,E, -9(h() REM DISK CHECK 00 ·2(J 
F BK -9()2() INPUT#15,ER,ER$,ET,ES EC ·25 

-80m DIM H1$(l) KK -9()J() IF ER=() THEN RETURN EM '3() 
-8F)() REM LOAD ML ROUTINES PO '9()Y) PRINT "[CLEARj[RVSON)";ER;ER$:PRINT ·4(J 
-81F) READ AD:IF AD«) THEN 819() LA "[RVSON)";ET;ES EF ·S() 
-812() READ B:IF B)=() THEN POKE AD,B:AD=AD '9()6() PRINT:PRINT"F2 TO QUIT":PRINT"ANY 0 '1( 
+1 :GOTO 812() BK THER KEY TO CONT" HM ,3 

'813() GOTO 811() FJ '9()7() GET I$:IF 1$="" THEN 9()7() NM '2( 
-819() GOTOl()()() FC '9()8() IF I$="[F2)" OR I$="[Fl)" THEN 4(h() GH ,I 
-82(h REM READ/WRITE ROUTINES BL -9()9() RETURN 1M 

VIC 20 BUG REPElLENT LINE CODES FOR DSKDU 

# 1 :AB # 12 :JE # 18 :IM # 1()2():ME # 112():NP # 2()()c): BL # 2F)2:AN # 212(): HN 
# 2 :PC # 14 :PN # l(h():OB # 1()3(): CE # 113(): 00 # 2()F):DF # 2F)4:AB # 213():JJ ·1(J 
# !() :00 # 16 :FJ # l()l():AA # llF):OF # 116():BE # 21(h:LG # 211():KH # 21M): EC • 2() 
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-30 POKE51,O:POKE52,15:POKE251,O:POKE252,
15:POKE828,O PH

-M) PRINT"SELECT OPTION" JG
-5(J PRINT:PRINT"l. COPY SEQ FILE" KO
-6() PRINT: PRINT"2 _ COPY PGM FILE" MC
- 7r) PRINT: PRINT"3 _ END" BC
-8() PRINT JJ
'9r) GETR$:IFR$=""THEN9() EA
-lr)f) A=VAL(R$):IFA(10RA)3THEN90 EH
·110 ONAGOTOI2f!,140,29f! IK
-12r) INPUT"SEQ FILENAME"; AN$ OL
-13() F$="S": GOT0l6f! BA
-IMJ INPUT"PGM FILENAME"; AN$ OA
-IY) F$="P" LE
-160 OPEN3,8,3,AN$ JA
-17f! SYS3584:CLOSE3 HG
-18() IFPEEK(252)=159THENPRINT"FILE TOO LO
NG": STOP NK

-190 POKE253,PEEK(828):POKE254,PEEK(252):
POKE251,O:POKE252,15:POKE828,0 10

-2r)f) PRINT"SWAP DISKS IF PUTTING COPY ON
A NEW DISK":PRINT NB

-21() INPUT"NAME OF NEW FILE";AN$ LB
-22(J OPEN3,8,3,AN$+","+F$+",W":SYS3618:CL
OSE3 CN

-23r) PRINT"- COPY COMPLETE -":GOT03() CB
-240 DATA 162,3,32,198,255,32,228,255,172

,6f!,3,145,251,2()f),14f!,6f!,3,192 DA
-250 DATA O,208,8,23f!,252,166,252,224,159

,24f!,4,165,144,240,228,32,2f!4,255 LI
-26f! DATA 96,162,3,32,201,255,172,60,3,17
7,251,196,253,2f!8,6,166,252 MD

-270 DATA 228,254,24f!,16,2r)fJ,140,60,3,32,
CM 210,255,192,0,208,230,230,252,76 CM
FG -280 DATA 42,14,32,204,255,96 HL
AF - 29f) END IC
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IMPORTANT' Letters on while background are 8ug Repellent line codes. Do not enter theml Pages 85 and 86 explain these codes
• and provide other essenhallnformation on entering Ahoy! programs. Refer to these pages before entering any programs!

It 21YJ:DE It 232(J: PG It 28(JCJ :CK It 4()fh: AG It 71MJ:MD It 82(h:BL It 838(J: DD It 86MJ: IH
It 216(J:JA It 233(J:OD It 281(J:CA It 4(JFJ: BI It 72(h:FC It 821(J: 10 It 8Mh:EI It 86YJ: BG
It 217(J:PF It 234(J:OD It 282(J: EP It 4rJ2rJ: FO It 721 rJ:MO It 822rJ:HL It 84FJ:KA It 866f!:OK
It 218(J:FA It 23YJ:IF II 28YJ:W It 4rJ3rJ: FO It 722rJ: EI It 823rJ:MJ II 842rJ:MP It 867(J:MM
It 22(h:HO It 2Mh:OA It 286rJ:KO It 7rJr)fJ: 00 It 8r#J:BI It 82MJ:GO It 84JrJ: DB It 868rJ:GM
It 22FJ:JA It 241rJ:CJ It 287rJ: EP It 7(JFJ: PN It 8rJrJl: AD It 82YJ:HA It 844rJ: OH It 869rJ:AG
It 222(J: NC It 24JrJ: AB It 3(Jrh:FL It 7rJ2rJ: BL It 8rJ2rJ:GA It 826rJ: IG It 845rJ: IH It 87(h:DI
It 2225:LL It 24YJ:IO It 3rJlrJ:NG It 7rJ3rJ:PJ It 8rJ3(J: 1M It 827(J:GE It 846rJ:BE It 87FJ:DD
It 223f!:JJ It 246f!:BJ It 3rJ2rJ:CJ It 7rJYJ: HC It 8rJ4(J :ML It 828(J: DD It 847rJ:MM It 872(J:OE
It 224rJ:KO It 247(J:II It 3rJJrJ: BM It 7(J6rJ: NL It 8rJ5rJ: FP It 83rJrJ: NC It 848rJ:GM It 9rJrJCJ: DC
It 225rJ:CB It 248rJ:DM It 30MJ: NB It 7rJ65:PA It 8rJ6rJ: BK It 831rJ:JD It 849rJ:AG It 9rJ2(J: EC
It 226rJ:OA It 249(J: LO It JrJ5(J: CJ It 7rJ7rJ: BA It 8rJ7(J:KK It 832rJ: EE It 85(h:DI It 9rJ3rJ: EM
It 227rJ: EK It 27(JrJ: NK It 3FJrJ: LE It 7(J8rJ: KF It 8Fh:PO It 833rJ: HB It 85FJ:DD It 9(JYJ: EF
It 228(J:NF It 27FJ:HJ It 311(J:NP It 7rJ9rJ: IP It 811(J: LA It 83MJ:GO It 86(h:HF It 9(J6(J:HM
It 2285:KP It 272(J: EP It 312rJ:LI It 71(J(J:KN It 812(J: BK It 835(J: CK It 861(J: KA It 9(J7(J:NM
It 229(J:GA It 27YJ:LM It 313rJ:GE It 712(J:GN It 813(J: FJ It 836(J:GN It 862(J: MB It 9(J8(J:GH
It 2JrJfJ:HL It 276rJ: FP It 3140:AP It 713(J: IC II 819(J: FC It 837(J: OM It 863(J: DB It 9(J9(J: 1M
It 23FJ:BJ It 277(J:EP It 31YJ:EI

C-64 VERSION
-I () REM*** C64 *** CA
-12 REM***SAMPLE INTERRUPT ROUTINE*** GI
-IS REM*** BASIC LOADER *** KM
-20 REM***LOADS INTO CASSETTE BUFF*** OM
-25 REM*** 'SYS828' TO ACTIVATE *** CE
-30 REM*** 'SYS854' TO DEACTIVATE *** BN
-40 FORX=828T0866 KF
-50 READA:POKEX,A:NEXT:END OH
-1()fJ DATAI2f!,169,73,141,20,3,169,3,141,21
,3,88,96,165,197,141,255,4,169,4 BE

-2()fJ DATAI41,255,216,76,49,234,120,169,49
,141,20,3,169,234,141,21,3,88,96 AM

SUPERDUPER
FROM PAGE 29
-5 POKE53280,6:POKE53281,f!:POKE646,1
-10 PRINTCHR$(147)
-20 FORX=3584T03660:READZ:POKEX,Z:NEXTX

1F1HJ~ IHJ~IRJIQ)W~IRJ~ ~ff\lJlF~IRJIRJl\)Jl?llF W~IQ)@~

FROM PAGE 52 VIC 20 VERSION
- FJ REM*** VIC 2(J *** HL
-12 REM***SAMPLE INTERRUPT ROUTINE*** LD
-IS REM*** BASIC LOADER *** BJ
-20 REM***LOADS INTO CASSETTE BUFF*** IG
-25 REM*** 'SYS828' TO ACTIVATE *** HK
-30 REM*** 'SYS854, TO DEACTIVATE *** FH
-4f! FORX=828T0866 KF
-50 READA:POKEX,A:NEXT:END OH
-1()f) DATA120,169,73,141,20,3,169,3,141,21
,3,88,96,165,197,141,255,30,169,4 IP

-2()f) DATA141,255,15f!,76,191,234,120,169,1
91,141,20,3,169,234,141,21,3,88,96 AO

10
HL
HJ
GO
HA
IG
GE
DD
NC
JD
EE
HB
GO

~~
PMpo
EI

~
pB

~~

~

~
DD

'F
~
'B

~

!

10 
HL 
MJ 
GO 
HA 
IG 
GE 
DD 
NC 
IJD 
EE 
HB 

IMPORTANT' Letters on white background are Bug Aepellenl line codes. 00 not enter theml Pages 85 and 86 explain these codes 
• and provide other essential information on entering Ahoy! programs. Refer to these pages before entering any programs! 

# 215(J:DE # 232(J: PG # 28(fJ : CK # 4(h(J:AG # 714fJ:MD # 82(J(J: BL # 838(J:DD # 864fJ:IH 
# 216(J : JA # 233(J :OD # 28FJ : CA # 4(Jl(J:BI # 72(h:FC # 821(J:IO # 84fh:EI # 865(J: BG 
# 217(J : PF # 234(J :OD # 282(J : EP # 4(J2(J: FO # 721(J:MO # 822(J:HL # 841(J:KA # 866(J:OK 
# 218(J : FA # 23SfJ: IF # 28SfJ : LJ # 4(J3fJ: FO # 722(J: EI # 823(J:MJ # 842(J : MP # 867(J : MM 
# 22(h : HO # 24fh:OA # 286(J:KO # 7(h(J:oo # 8fh(J:BI # 824fJ:GO # 843fJ:DB # 868(J:GM 
# 22FJ:JA # 241(J : CJ # 287(J: EP # 7(Jl(J : PN # 8fhl:AD # 82SfJ:HA # 844fJ: OH # 869(J: AG 
# 222(J: NC # 243fJ: AB # 3fh(J:FL # 7(J2(J : BL # 8(J2(J: GA # 826(J: I G # 845(J: IH # 87(h:DI 
# 2225 : LL # 24SfJ : IO # 3(Jl(J:NG # 7(J3(J : PJ # 8(J3(J: 1M # 827(J: GE # 846(J : BE # 87FJ : DD 
# 223(J : JJ # 246(J:BJ # 3(J2(J: CJ # 7(JSfJ:HC # 8(J4(J:ML # 828(J:DD # 847(J:MM # 872(J:OE 
# 224(J : KO # 24 7(J: II # 3fJ3(J: BM # 7(J6(J: NL # 8(JSfJ: FP # 83(h:NC # 848(J: GM # 9(h(J:DG 
# 22SfJ : CB # 248(J : DM # 3fJ4fJ: NB # 7(J65 : PA # 8(J6(J: BK # 831(J:JD # 8490:AG # 9(J2(J : EC 
# 226(J : OA # 249(J: LO # 3fJ5(J:CJ # 7(J7(J: BA # 8fJ7(J: KK # 832(J: EE # 8Sfh:DI # 9(J3(J: EM 
# 227(J : EK # 27(J(J: NK # 3FJ(J:LE # 7(J8(J: KF # 81(h:PO # 833(J:HB # 85FJ:DD # 9(JSfJ : EF 
# 228(J : NF # 27FJ : HJ # 31FJ : NP # 7(J9(J : IP # 811(J : LA # 834fJ :GO # 86(h:HF # 9(J6(J:HM 
# 2285 : KP # 272(J : EP # 312(J : LI # 71(h: KN # 812(J : BK # 835(J: CK # 86FJ: KA # 9(J7(J: NM 
# 229(J : GA # 27SfJ:LM # 313(J : GE # 712(J : GN # 813(J: FJ # 836(J: GN # 862(J:MB # 9(J8(J: GH 
# 23(h : HL # 276(J:FP # 314(J:AP # 713(J : IC # 819(J : FC # 837(J:DM # 863fJ:DB # 9(J9(J : 1M 
# 23FJ:BJ # 277(J : EP # 315(J : EI 

-30 POKE51,O:POKE52,15:POKE251,O:POKE252, 
15:POKE828,(J PH 

FROM PAGE 52 VIC 20 VERSION -4fJ PRINT"SELECT OPTION" JG 
- FJ REM*** VIC 2(J *** HL -SfJ PRINT : PRINT" 1. COPY SEQ FILE" KO 
-12 REM***SAMPLE INTERRUPT ROUTINE*** LD · 6(J PRINT: PRINT" 2. COPY PGM FILE" MC 
-15 REM*** BASIC LOADER *** BJ -7(J PRINT: PRINT"3 _ END" BC 
-20 REM***LOADS INTO CASSETTE BUFF*** IG -80 PRINT JJ 
- 25 REM*** ' SYS828' TO ACTIVATE *** HK · 9(J GETR$ : IFR$=""THEN9(J EA 
·30 REM*** ' SYS854 , TO DEACTIVATE *** FH -l(}J A=VAL(R$):IFA( 10RA) 3THEN90 EH 
-40 FORX=828T0866 KF -110 ONAGOT0120,140,290 IK 
· 50 READA:POKEX,A:NEXT:END OH -12(J INPUT"SEQ FILENAME"; AN$ OL 
-1(fJ DATAI20,169,73,141,20,3,169,3,141,21 -l3fJ F$="S" : GOT0l6(J BA 
,3 ,88,96,165 ,197, 141,255,30,169 ,4 IP -14fJ INPUT" PGM FILENAME"; AN$ OA 

- 200 DATA141,255,150,76,191,234,120,169,1 -1 5(J F$="P" LE 
91,141,20,3,169,234,141,21,3,88,96 AO -160 OPEN3,8,3,AN$ JA 

-170 SYS3584 : CLOSE3 HG 
C·64 VERSION -18(J IFPEEK(252)=159THENPRINT"FILE TOO LO 

- FJ REM*** C64 *** CA NG": STOP NK 
-1 2 REM***SAMPLE INTERRUPT ROUTINE*** GI -190 POKE253,PEEK(828) :POKE254,PEEK(252) : 
-15 REM*** BASIC LOADER *** KM POKE251,O :POKE252,15 : POKE828,O 10 
-20 REM***LOADS INTO CASSETTE BUFF*** DM - 2(J(J PRINT"SWAP DISKS IF PUTTING COPY ON 
- 25 REM*** ' SYS828 ' TO ACTIVATE *** CE A NEW DISK":PRINT NB 
-30 REM*** 'SYS854' TO DEACTIVATE *** BN -21(J INPUT" NAME OF NEW FILE"; AN$ LB 
-40 FORX=828T0866 KF -22(J OPEN3 , 8,3,AN$+", "+F$+" ,W":SYS3618:CL 
-50 READA:POKEX,A:NEXT:END OH OSE3 CN 
·1(}J DATA120,169,73,141,20 , 3,169,3,141,21 -23(J PRINT"- COPY COMPLETE -" :GOT03fJ CB 
,3,88,96,165,197,141,255,4,169,4 BE - 240 DATA 162,3,32,198,255,32,228,255,172 

- 200 DATA141 , 255,216,76 ,49 , 234,120,169 , 49 ,60,3,145,251,200,140,60,3,192 DA 
,141, 20 , 3, 169 , 234, 141, 21 , 3 , 88 , 96 AM -250 DATA 0,208,8,230,252,166,252,224 ,159 

SUPERDUPER 
,240,4,165,144,240,228,32,204,255 LI 

-260 DATA 96,162,3,32,201,255,172,60,3,17 
7,251,196,253,208,6,166,252 MD 

FROM PAGE 29 -270 DATA 228,254,240,16,200,140,60,3,32, 
· 5 POKE53280 , 6 : POKE53281 , O: POKE646,1 
-10 PRINTCHR$(147) 

CM 210,255,192,0,208,230,230,252,76 CM 
FG - 280 DATA 42,14,32,204,255,96 HL 

· 20 FORX=3584T03660:READZ:POKEX,Z:NEXTX AF - 29(J END IC 
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IMPORTANT'Letters on white background are Bug Repellent line codes. 00 not enter theml Pages 85 and 86 explain Ihese codes
• and provide other essential information on entering Ahoy! programs. Refer to these pages before enlenng any programs!

COMMODORE FONT EDITOR
FROM PAGE 82
•F) REM Ca-IMOOORE FONT EDITOR FH
·20 REM PROGRAMMED BY STEPHEN REED EC
·30 REM JD
·40 REM IF YOU OON'T WANT TO TYPE IN JO
.y) REM THIS PROGRAM, COPIES ARE NG
·60 REM AVAILABLE ON DISK WITH SEVERAL KH
·7() REM CHARACTER FONTS. SEND $12.95 TO: FK
'80 REM JD
'90 REM FONT EDITOR LG
'1(}) REM 24()4 S. MYRTLE AVE. W
'110 REM SANFORD, FL 32707 IE
'12() REM JD
'130 REM JD
'140 REM *************************** CE
'150 REM * INITIALIZE PROGRAM DATA * DE
·160 REM *************************** CE
'170 REM JD
·180 POKE53281,I:POKE53280,7 BP
'190 POKE52,48:POKE56,48:CLR:DIMR$(7) PC
·200 FORA=(JT07:READR(A):NEXTA AA
·210 DATA 128,64,32,16,8,4,2,1 BJ
·22() PRINT" [CLEAR] "CHR$( 142 )CHR$ (8)" [BLUE

][RVSON]"; CM
·230 CC=I:OC=I CI
·2M) PRINT"[9" "]COMMOOORE FONT EDITOR[9"

"][SS]"; EC
•25() PRINT" [BLACK ][ RVSON ][ 4(),' [c T]"]" BM
·260 GOSUB510:REM GET E WINOOW AG
·270 GOSUB740:REM MENU ON SCREEN HD
·280 GOSUB920:REM DISPLAY CHARACTERS CC
·290 GOSUBI070:REM UPDATE SCRN FOR CC GK
·3(}) IFPEEK(12288)=6(JTHEN430 AG
·3F) REM JD
'320 REM *************************** CE
'330 REM * OOWNLOAD ROM CHARACTERS * FA
·340 REM *************************** CE
·350 REM JD
•36() PRINT" [Ha-IE] [16" [OOWN]"]"; 0$;" [BLUE]
PLEASE WAIT 3() SECONDS" HM

'370 POKE56334,PEEK(56334)AND254 DN
'380 POKEl,PEEK(I)AND251 1M
'390 FORA=0T02047 CP
'4(}) POKEA+12288,PEEK(A+53248):NEXT JD
·410 POKEl,PEEK(I)OR4 BE
·420 POKE56334,PEEK(56334)ORl:GOSUBI070 IB
'430 GOSUB740 CL
·440 POKE53272,(PEEK(53272)AND240)+12 LI
·4Y) GOSUBI39(): IFA$<"()"ORA$>"9"THEN450 DJ
·460 A=VAL(A$):IFA=0THENA=10 IB
·470 ONAGOSUBI7(ft),1890,2070,2430,2620,275
0,2920,3010,3170,3240 LN

·480 GOTO 450 CN
·490 REM JD
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'5(}) REM ****************************** NK
'510 REM * PUT EDIT WINOOW ON SCREEN * DC
'520 REM ****************************** NK
'530 REM JD
•5M) PRINT" [H()oIE][ 3" [OOWN]"] [BLACK][ RVSO
N]"; BJ

'55() PRINT"[3" "]12345678[3" "]" CJ
•561) PRINT" [RVSON] [PURPLE][ 5 M][ W' "][

5 N][BLACK] " GO
'570 PRINT" [RVSON] [PURPLE] [5 M][8" "][

5 N] [BLACK] " EM
·58() PRINT" [RVSON]I[PURPLE] [RVSOFF][8"

" ][ RVSON ] [BLACK] 1" ID
•59() PRINT" [RVSON] 2[PURPLE] [RVSOFF][ 8"

"][ RVSON] [BLACK] 2" KH
·6(.fJ PRINT" [RVSON]3[PURPLE] [RVSOFF][8"

" ][ RVSON ] [BLACK] 3" OH
·6F) PRINT" [RVSON]4[PURPLE] [RVSOFF][8"

"][RVSON] [BLACK]4" PL
·62() PRINT" [RVSON]5[PURPLE] [RVSOFF][8"

"][RVSON] [BLACK]5" PD
·6Y) PRINT" [RVSON]6[PURPLE] [RVSOFF][8"

"][RVSON] [BLACK]6" NH
·6M) PRINT" [RVSON]7[PURPLE] [RVSOFF][8"

"][ RVSON] [BLACK]7" OH
·6Y) PRINT" [RVSON]8[PURPLE] [RVSOFF][8"

"][RVSON] [BLACK]8" OL
·66() PRINT" [RVSON] [PURPLE] [5 N][8" "][

5 M] [BLACK] " EM
•67() PRINT" [RVSON] [PURPLE][ 5 N][ W' "][

5 M][BLACK] " HC
'68() PRINT" [RVSON][3" "]12345678[3" "][R
VSOFF]" : RETURN OF

·69() REM JD
·7(}) REM *************************** CE
'710 REM * PUT MAIN MENU ON SCREEM * HG
·720 REM *************************** CE
·730 REM JD
·740 PRINT"[H()oIE][3"[00WN]"][22"[RIGHT]"]
[RED][RVSON][3"*"] MENU [3"*"][BLACK]" DN

'7Y) 0$="[17"[RIGHT]"]" GJ
'76() PRINT:PRINTO$;"l] SAVE FONT" MB
• n() PRINTO$; "2] LOAD FONT" LB
·780 PRINTO$;"3] EDIT CHARACTER" DB
•79() PRINTO$; "4] MOVE CHARACTERS" GK
·8(}) PRINTO$; "5] SWAP CHARACTERS" LF
·8F) PRINTO$; "6] INVERSE CHARACTERS" IN
·82() PRINTO$; "7] GET ROM CHARACTERS" EL
·8Y) PRINTO$;"8] DISPLAY DATA VALUES" EE
'840 PRINTO$;"9] DECREMENT DISPLAY" CE
'85() PRINTO$; "()] INCREMENT DISPLAY" FJ
'86() PRINT:PRINTO$;"[GREEN][3" "]SELECT 0
PTION?[5" "]":RETURN KM

·870 REM JD
·880 REM ****************************** NK
'890 REM * PUT CHARACTER DATA ON LINE * Be

I .0/.
'91
·9
·9
'94
·9
K
6

'9
D
L
T

'97
'9
'9
'1(
•F)
·1()

•F)
.J(

·I()

'I(
'I()

.J(

'1'
][
EN

·Ut
,11;
'11:

ORI
'11:
'11
'11~

'W
'11:
'11
·11<
·121
·12:
'12:
·12:
'12
·12:
·121
'1r
'12
'12<
'13(
·13
'13'
'13:
'13i
'13:
'13(
'13i
'1:M

1M PORTANT' Letters on white background are Bug Repellent line codes. Do not enter them! Pages 85 and 86 explain these codes 
• and provide other essential information on entering Ahoy! programs. Refer to these pages before enlenng any programs! 

COMMODORE FONT EDITOR ·5(}) REM ****************************** NK 
·510 REM * PUT EDIT WINOOW ON SCREEN * DC 

FROM PAGE 82 ·520 REM ****************************** NK 
• F) REM COHMOOORE FONT EDITOR FH ·530 REM JD 
·20 REM PROGRAMMED BY STEPHEN REED EC ·54f) PRINT" [HOHE][3" [OOWN]"] [BLACK ][RVSO 
·30 REM JD 
·40 REM IF YOU OON'T WANT TO TYPE IN JO 

N]"; BJ 
·5Y) PRINT"[3" "]12345678[3" "]" CJ 

·50 REM THIS PROGRAH, COPIES ARE NG ·56() PRINT" [RVSON] [PURPLE][s M][F),' "][ 
·60 REM AVAILABLE ON DISK WITH SEVERAL KH s N][BLACK] " GO 
·70 REM CHARACTER FONTS. SEND $12.95 TO: FK ·57fJ PRINT" [RVSON] [PURPLE] [s M][ 8" "][ 
·8() REM JD s N] [BLACK] " EM 
·90 REM FONT EDITOR LG ·58() PRINT" [RVSON]l[PURPLE] [RVSOFF][8" 
·100 REM 2404 S. MYRTLE AVE. LJ " ][ RVSON] [BLACK ]1 " ID 
·110 REM SANFORD, FL 32707 IE ·59() PRINT" [RVSON]2[PURPLE] [RVSOFF][8" 
·120 REM JD "][ RVSON] [BLACK ]2" KH 
·130 REM JD ·6()() PRINT" [RVSON]3[PURPLE] [RVSOFF][8" 
·140 REM *************************** CE "][RVSON] [BLACK]3" OH 
·150 REM * INITIALIZE PROGRAM DATA * DE ·6F) PRINT" [RVSON]4[PURPLE] [RVSOFF][8" 
·160 REM *************************** CE "][ RVSON] [BLACK]4" PL 
·170 REM JD ·62() PRINT" [RVSON]5 [PURPLE] [RVSOFF][ 8" 
·180 POKE53281,1:POKE53280,7 BP "][RVSON] [BLACK]5" PD 
·190 POKE52,48:POKE56,48:CLR:DIMR$(7) PC ·63() PRINT" [RVSON]6[PURPLE] [RVSOFF][8" 
·200 FORA=(JT07:READR(A):NEXTA AA "][RVSON] [BLACK]6" NH 
·210 DATA 128,64,32,16,8,4,2,1 BJ ·64f) PRINT" [RVSON ]7[PURPLE] [RVSOFF][8" 
·22() PRINT" [CLEAR] "CHR$(l42 )CHR$ (8)" [BLUE "][RVSON] [BLACK]7" OH 

][ RVSON]"; CM ·6Y) PRINT" [RVSON]8[PURPLE] [RVSOFF][8" 
·230 CC=1:OC=1 CI "][RVSON] [BLACK] 8" OL 
·24f) PRINT" [9" "]COMMODORE FONT EDITOR [ 9" 

"][SS]"; EC 
·66() PRINT" [RVSON] [PURPLE] [s N][ 8" "][ 
s M] [BLACK] " EM 

·25() PRINT" [BLACK ][ RVSON ][ 4f),' [c T]"]" BM ·67() PRINT" [RVSON] [PURPLE][ s N][ W' "][ 
·260 GOSUB510:REM GET E WINDOW AG s M][BLACK] " HC 
·270 GOSUB740:REM MENU ON SCREEN HD 
·280 GOSUB920:REM DISPLAY CHARACTERS CC 

·68() PRINT" [RVSON][3" "]12345678[3" "][R 
VSOFF]":RETURN OF 

·290 GOSUB1070:REM UPDATE SCRN FOR CC GK ·69() REM JD 
·3(}) IFPEEK(12288)=6(JTHEN430 AG ·700 REM *************************** CE 
·31() REM JD ·710 REM * PUT MAIN MENU ON SCREEM * HG 
·320 REM *************************** CE ·720 REM *************************** CE 
·330 REM * OOWNLOAD ROM CHARACTERS * FA ·730 REM JD 
·340 REM *************************** CE ·74f) PRINT" [HOME] [3" [OOWN]"] [22" [RIGHT]"] 
·350 REM JD [RED][RVSON][3"*"] MENU [3"*"][BLACK]" DN 
·36() PRINT" [HOHE] [16" [DOWN]"]"; 0$;" [BLUE] 
PLEASE WAIT 3() SECONDS" HM 

·7Y) 0$="[17"[RIGHT]"]" GJ 
·76() PRINT: PRINTO$; "1] SAVE FONT" MB 

·370 POKE56334,PEEK(56334)AND254 DN ·77() PRINTO$; "2] LOAD FONT" LB 
·380 POKEl,PEEK(1)AND251 IH ·78() PRINTO$; "3] EDIT CHARACTER" DB 
·390 FORA=0T02047 CP ·79() PRINTO$; "4] MOVE CHARACTERS" GK 
·400 POKEA+12288,PEEK(A+53248):NEXT JD ·8()() PRINTO$; "5] SWAP CHARACTERS" LF 
·410 POKE1,PEEK(1)OR4 BE ·8F) PRINTO$; "6] INVERSE CHARACTERS" IN 
·420 POKE56334,PEEK(56334)OR1:GOSUB1070 IB ·82() PRINTO$; "7] GET ROM CHARACTERS" EL 
·430 GOSUB740 CL ·8Y) PRINTO$;"8] DISPLAY DATA VALUES" EE 
·440 POKE53272,(PEEK(53272)AND240)+12 LI ·84f) PRINTO$;"9] DECREMENT DISPLAY" CE 
·45() GOSUB139(): IFA$<"()"ORA$>"9"THEN4Y) DJ ·8Y) PRINTO$; "()] INCREMENT DISPLAY" FJ 
·460 A=VAL(A$):IFA=(JTHENA=10 IB 
·470 ONAGOSUB1700,1890,2070,2430,2620,275 

·86() PRINT:PRINTO$;"[GREEN][3" "]SELECT 0 
PTION?[5" "]":RETURN KM 

0,2920,3010,3170,3240 LN ·870 REM JD 
·480 GOTO 450 CN ·880 REM ****************************** NK 
·49() REM JD ·890 REM * PUT CHARACTER DATA ON LINE * BC 

J08 AHOY! 

·9( 
·91 
·92 
·93 
·94 
·95 

KA 
67 

·96 
D 
L 
T 

·ll ~ 

·111 
-ll ~ 
-II! 
-ll( 
-121 
·121 
-12: 
-12: 
-w 
·12~ 

-l2( 

-n 
-12! 
-12~ 

-l31 

-131 
-13; 
·13; 
·131 
·13~ 

-13t 
·13i 
-131 



·900 REM ****************************** NK
'910 REM JD
·nrJ PRINT"[HOME)[18"[DOWN]"]": NP
•93CJ PRINT" [24" "]": BJ
•9MJ PRINT" [BLACK ]@ABCDEFGHIJKLMNO" ; FC
·9YJ PRINT"PQRSTUVWXYZ[ [EP]] [UPARROW] [BAC

KARROW] ! "+CHR$(34 )+"#$%&' O*+,-./rJ12345
67"; m

'96rJ PRINT"89::<=>?[s *][s A][s B][s C][s
D][s E][s F][s G][s H][s I][s J][s K][s
L][s M][s N][s O][s P][s Q][s R][s S][s
T][s U][s V][s W][s X)[s Y][s Z][s +][e
-][s -][PI][e *]" HB

'970 FORA=94T0255 DD
'980 POKE1024+18*4rJ+24+A,A NP
'990 POKE55296+18*4rJ+24+A.0 BL
•F.1J0 NEXT IA
·1010 PRINTCHR$(146):RETURN CC
-1020 REM JD
-1030 REM ****************************** NK
'1040 REM * PUT CURRENT DATA ON SCREEN * EO
·1050 REM ****************************** NK
'1060 REM JD
-1070 POKE55296+18*4rJ+OC+24,0:OC=CC HH
'1080 POKE55296+18*40+CC+24,2 HC
· FJ9rJ PRINT" [HOME] [15" [DOWN]"] [5" [RIGHT]"

][PURPLE][RVSON]CODE ";RIGHT$(STR$(CC),L
EN(STR$(CC»-l); AD

·Ur.fJ IFCC<FffHENPRINT" " OE
·11 FJ IFCC<F.1ffHENPRINT" " BH
'112rJ PRINT" [HOI-IE] [6" [DOWN] " ][RVSOFF]" : :F
ORA=rff07: P$="" FL

-1130 B=PEEK(12288+A+(CC*8» CJ
-1140 IFB=>128THENZP=1:B=B-128 PC
'1150 GOSUB1320 FH
-1160 IFB=>64THENZP=1:B=B-64 IH
'1170 GOSUB1320 FH
'1180 IFB=>32THENZP=1:B=B-32 OJ
'1190 GOSUB1320 FH
-12r1"J IFB=>16THENZP=1:B=B-16 DN
-1210 GOSUB1320 FH
-1220 IFB=>8THENZP=1:B=B-8 AE
·1230 GOSUB1320 FH
'1240 IFB=>4THENZP=1:B=B-4 NE
'1250 GOSUB1320 FH
·1260 IFB=>2THENZP=1:B=B-2 PA
'1270 GOSUB1320 FH
'1280 IFB=lTHENZP=l OK
-1290 GOSUB1320 FH
'l3CI"J PRINT"[BLACK][4"[RIGHT]"]";P$:NEXTA HL
·131rJ RETURN 1M
'132rJ IFZP=lTHENP$=P$+"[s Q]" :zp=rJ: RETURN MK
·133rJ P$=P$+" ": RETURN HC
-1340 REM JD
'1350 REM *************************** CE
-1360 REM * SCAN KEYBOARD FOR INPUT * KP
-1370 REM *************************** CE
-138rJ REM JD

-139rJ GETA$: IFA$=""THEN1390 KB
-14r.fJ RETURN 1M
-1410 REM JD
-1420 REM *************************** CE
-143rJ REM * ERASE MENU AREA * ME
-1440 REM *************************** CE
-14YJ REM JD
'146rJ PRINT"[HOME][3"[DOWN]"]"; GL
'1470 FORA=rff013 MN
-148rJ PRINTO$;" [22" "]" FG
'1490 NEXTA:RETURN JA
·1500 REM JD
-1510 REM *************************** CE
-1520 REM * FORMATTED NUMERIC INPUT * FJ
-1530 REM *************************** CE
-15MJ REM JD
'15YJ PRINT"[3"[e D]"][3"[LEFT]"]"; :2=0:B
$="" FA

-1560 FORA=lT03:GOSUB1600:IFZ=lTHEN1580 HH
-157rJ NEXT IA
-158rJ W=VAL(B$): IFW>255THENPRINT" [3"[LEFT
]"]"; :G0T0155rJ PF

·1590 RETURN 1M
-16r.1J GOSUB1390 FI
'1610 IFA$=CHR$(13)THENZ=1:RETURN NH
'162rj IFA$<"r!"ORA$>"9"THEN160rJ ON
-1630 B$=B$+A$ IG
-1640 PRINTA$;:RETURN BH
-16YJ REM JD
'1660 REM ************************** OG
'1670 REM * SAVE FONT DATA TO DISK * FH
'1680 REM ************************** OG
-169rJ REM JD
-17rjI"J GOSUB143rJ FP
'171rJ PRINT"[HOME)[4"[DOWN]"]"0$" [GREEN
][3". "]SAVE DATA[3". ")[BLACK]" NC

-lnrJ PRINT: PRINT" [F!" [DOWN]" ]"0$"FILESPE
~'; 00

-1730 INPUTN$:IFLEN(N$»8THEN1700 JO
'1740 OPEN 1,8,12,N$+",P,W" FA
·1750 PRINT#1,CHR$(0)+CHR$(48); NA
-1760 FORI=rff0255 AB
-lnrJ PRINT" [HOME] [8" [DOWN]" ]"0$"[8" [RIGH
T]"]";I KI

-178rJ B$="" FO
-1790 FORJ=rff07 IC
'lS00 B$=B$+CHR$(PEEK(12288+J+I*8»:NEXT MF
'1810 PRINT#l,B$: KC
·1820 NEXTI:CLOSE1:GOSUB1430 GG
·1830 GOSUB740:RETURN PK
'18MJ REM JD
-1850 REM **************************** GH
-186r) REM * LOAD FONT DATA FROO DISK * EE
-1870 REM **************************** GH
'18srJ REM JD
'1890 GOSUB1430 FP
-19r.1J PRINT" [HOME][ 4" [DOWN]"] "0$" [GREEN
][3"."]LOAD DATA[3"."][BLACK]" DF
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-900 REM ****************************** NK 
-910 REM JD 
-92(J PRINT"[HOHEJ[18"[DOWN]"]"; NP 
-93fJ PRINT" [24" "]"; BJ 
-9MJ PRINT" [BLACK ]@ABCDEFGHIJKLMNO"; FC 
-95fJ PRINT"PQRSTUVWXYZ[ [EP]] [UPARROW] [BAC 

KARROW] ! "+CHR$(34 )+"#$%&' 0*+,- -/(Jl2345 
67"; m 

-96(J PRINT"89: ;<=)?[s *J[s AJ[s BJ[s CJ[s 
D][s E][s F][s G][s H][s I][s J][s K][s 
L][s M][s N][s O][s P][s Q][s R][s S][s 
T][s U][s V][s IV][s X][s Y][s Z][s +][e 
-][s -][PI][e *]" HB 

-970 FORA=94T0255 DD 
-980 POKE1024+18*40+24+A,A NP 
-990 POKE55296+18*4(J+24+A,0 BL 
-1(ftJ0 NEXT IA 
-1010 PRINTCHR$(146):RETURN CC 
-1020 REM JD 
-1030 REM ****************************** NK 
-1040 REM * PUT CURRENT DATA ON SCREEN * EO 
-1050 REM ****************************** NK 
-1060 REM JD 
-1070 POKE55296+18*4(J+OC+24,0:OC=CC HH 
-1080 POKE55296+18*4(J+CC+24,2 HC 
-IfJ9(J PRINT" [HOME] [15" [DOWN]"] [5" [RIGHT]" 

][PURPLE][RVSON]CODE "; RIGHT$(STR$(CC), L 
EN(STR$(CC))-I); AD 

-llfJfJ IFCC<lfJTHENPRINT" " OE 
-lllfJ IFCC<lfJ(JTHENPRINT" " BH 
-112(J PRINT" [HOt-IE] [ 6" [ DOWN ] " ] [RVSOFF]" ; : F 
ORA=(JT07: P$="" FL 

-1130 8=PEEK(12288+A+(CC*8)) CJ 
-1140 IFB=)128THENZP=1:B=B-128 PC 
-1150 GOSUB1320 FH 
-1160 IFB=)64THENZP=1:B=B-64 IH 
-1170 GOSUB1320 FH 
-1180 IF8=)32THENZP=1:8=B-32 DJ 
-1190 GOSUB1320 FH 
-1200 IFB=)16THENZP=1:B=B-16 DN 
-1210 GOSUB1320 FH 
-1220 IFB=)8THENZP=1 :B=B-8 AE 
-1230 GOSUB1320 FH 
-1240 IFB=)4THENZP=1:B=B-4 NE 
-1250 GOSUB1320 FH 
-1260 IFB=)2THENZP=I:8=B-2 PA 
-1270 GOSUB1320 FH 
-1280 IFB=lTHENZP=l OK 
-1290 GOSUB1320 FH 
-13(JfJ PRINT"[BLACK][4"[RIGHT]"]";P$:NEXTA HL 
-1310 RETURN 1M 
-132(J IFZP=lTHENP$=P$+" [s Ql" :ZP=(J: RETURN MK 
-133(J P$=P$+" ": RETURN HC 
-13MJ REM JD 
-1350 REM *************************** CE 
-1360 REM * SCAN KEYBOARD FOR INPUT * KP 
-1370 REM *************************** CE 
-1380 REM JD 

-139(J GETA$: IFA$=""THEN139(J KB 
- IMftJ RETURN 1M 
-14IfJ REM JD 
-1420 REM *************************** CE 
-1430 REM * ERASE MENU AREA * ME 
-1440 REM *************************** CE 
-145fJ REM JD 
-146(J PRINT" [HOME][ 3" [DOWN]"]"; GL 
-1470 FORA=(fl013 MN 
-148(J PRINTO$;" [22" "]" FG 
-1490 NEXTA:RETURN JA 
-l5fJfJ REM JD 
-1 510 REM *************************** CE 
-1520 REM * FORMATTED NUMERIC INPUT * FJ 
-1530 REM *************************** CE 
-15MJ REM JD 
-155fJ PRINT"[3"[e D]"][3"[LEFT]"]"; :Z=(J :B 
$="" FA 

-1560 FORA=lT03 :GOSUB1600:IFZ=lTHEN1580 HH 
-157(J NEXT IA 
-158(J W=VAL(B$): IFW) 255THENPRINT" [3"[LEFT 
]"]"; : GOT0155(J PF 

-1590 RETURN 1M 
-16(JfJ GOSUB139(J FI 
-1610 IFA$=CHR$(13)THENZ=1:RETURN NH 
-162(J IFA$<"(J"ORA$)"9"THEN16(JfJ ON 
-163fJ B$=B$+A$ IG 
-1640 PRINTA$;:RETURN BH 
-165fJ REM JD 
-1660 REM ************************** OG 
-1670 REM * SAVE FONT DATA TO DISK * FH 
-1680 REM ************************** OG 
-169(J REM JD 
-17(ftJ GOSUB143(J FP 
-17lfJ PRINT"[HOME][4"[DOWN]"]"0$" [GREEN 
][3" _ "]SAVE DATA[3" _ "][BLACK]" NC 

- l72(J PRINT: PRINT" [If)" [DOWN]"] "O$"FILESPE 
~'; OM 

-1730 INPUTN$ :IFLEN(N$)8THEN1700 JO 
-1740 OPEN l,8,12,N$+",P,W" FA 
-1750 PRINT#l,CHR$(0)+CHR$(48); NA 
-1760 FORI=(fl0255 AB 
-l77(J PRINT" [HOME] [8" [DOWN]"] "0$" [8" [RIGH 
T]"]";I KI 

-178(J B$="" FO 
-1790 FORJ=(JT07 IC 
-1800 B$=B$+CHR$(PEEK(12288+J+I*8)):NEXT MF 
-1810 PRINT#l,B$; KC 
-1820 NEXTI:CLOSEl:GOSUB1430 GG 
-1830 GOSUB740 :RETURN PK 
-184(J REM JD 
-1850 REM **************************** GH 
'1860 REM * LOAD FONT DATA FROM DISK * EE 
-1870 REM **************************** GH 
-188(J REM JD 
-1890 GOSUB1430 FP 
-19(J(J PRINT" [HOME][ 4" [DOWN]" ] "0$" [GREEN 
][ 3" _ "]LOAD DATA[3" _ "][BLACK]" DF 
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·191() PRINT: PRINT" [lr)" [DOWN]"] "O$"FILESPE
~; 00

'1920 INPUTN$:IFLEN(N$»8THENI7r}) JO
-193r) OPEN 1.8.12.N$+".P.R" CN
'1940 GET#I.A$.A$ AL
'1950 FORI=(ff0255 AB
'196() PRINT" [HOOB] [8" [DOWN]"] "0$" [8" [RIGH
T]"]";I KI

'1970 FORJ=rff07 IC
·1980 GET#I.A$:A=0:IFA$<>""THENA=ASC(A$) KJ
'1990 POKEI2288+J+I*8.A:NEXTJ BO
'2r}}j NEXTI:CLOSEl:GOSUBI43r) GG
·2010 GOSUB740:RETURN PK
·2r)2r) REM JD
'2030 REM ************************** OG
'2040 REM * EDIT CHARACTER ROUTINE * PL
-2050 REM ************************** OG
·2()6r) REM JD
'2070 GOSUB1430 FP
•2r)8r) PRINT" [HOME] [4" [DOWN]" ]"0$" [PURPLE]

EDIT CHARACTER [BLACK]" 00
'2()9() PRINT:PRINTO$"CHARACTER # "; :GOSUBI
550 MM

-21r}) CC=W:GOSUBI070 CM
·211r) GOSUBI43r): PRINT" [HOOB] [4" [DOWN]"] "0
$;"[PURPLE]EDIT CHARACTER[BLACK]" NN

·2120 PRINT:PRINTO$"[E][6" "]ERASE BUFFER
" GO

·21Y) PRINTO$"[*]/[.] SET PIXEL" FN
'21M) PRINTO$"[SPACE] RESET PIXEL":PRINT
O$"[RETURN] FINISHED" KE

·21Y) PRINT:PRINT:PRINTO$" CURSOR KEYS MO
VE" BK

'216() PRINTO$" EDITING CURSOR." NI
·2170 X=4:Y=4:G=I:GOSUB2350 KC
•218r) GOSUB139(): IFA$="E"THENGOSUB241C): GOT
02180 GE

'219r) IFA$=" "THENG=3:GOSUB23Y):GOT0218r) OA
•22(p) IFA$="*"ORA$=". "THENG=2: GOSUB235r): G
0T02180 CE

-2210 IFA$=CHR$(13)THEN2280 IP
•222r) IFA$<>" [UP]"ANDA$<>" [DOWN]" ANDA$<>"
[LEFT]"ANDA$<>" [RIGHT] "THEN218r) PI

•223r) IFA$=" [UP]"ANDY>1THENG=(): GOSUB24(}j:
Y=Y-l:GOSUB2350:GOT02180 OM

•22M) IFA$=" [DOWN]" ANDY <8THENG=r): GOSUB2M)
0:Y=Y+l:GOSUB2350:GOT02180 GF

•2250 IFA$=" [RIGHT]"ANDX<8THENG=r) :GOSUB24
r,):X=X+1:GOSUB2350:GOT02180 BM

•2260 IFA$=" [LEFT]"ANDX>1THENG=r): GOSUB2M)
0:X=X-1:GOSUB2350:GOT02180 OH

-2270 GOTO 2180 FA
-2280 FORA=rff07 IP
'2290 GOSUB2320:REM GET BYTE IN B OA
'23r,) POKE12288+(CC*8)+A.B:NEXTA II
'2310 GOSUBI070:GOSUBI430:GOSUB740:RETURNPO
·2320 8=0: FORR=rff07 AA
·2330 U=PEEK(1268+(A*40)+R):IFU=870RU=81T
110 AHOYI

HEN8=B+R(R) GG
'2340 NEXTR:RETURN KB
•23Y) X$="[ 8"[RIGHT]"]": Y$=" [8" [DOWN]"]":
PRINT" [HOOB] [5"[DOWN]"][3"[RIGHT]"]";LEF
T$(X$.X) ;LEFT$(Y$.Y); W

·236r) IFG=2THENPRINT"[BLACK][s Ql":G=I:GO
SUB2350:RETURN KC

·237() IFG=3THENPRINT" [BLACK] ": G=l: GOSUB2
350: RETURN BB

-2380 K=PEEK(1227+X+Y*40):IFK=81THENPRINT
"[RED][s W]":RETURN GC

•239r) PRINT" [RED]+" : RETURN OI
·24r}) POKE1227+X+Y*40.K:POKE55499+X+Y*40.
r):RETURN LG

·241C) PRINT"[HOOB][6"[DOWN]"]"; :FORA=IT08
:PRINT"[4"[RIGHT]"][8" "]" AM

·2420 NEXTA:G=1:K=32:GOSUB2350:RETURN DH
'2430 GOSUB1430 FP
'24M) PRINT"[HOME] [4"[DOWN]" ]"O$"STARTING

CHAR "; NA
'2450 GOSUB1550:Ml=W BJ
'246r) PRINT:PRINTO$"ENDING CHAR "; :GOSUB1
550 EH

-2470 M2=W IJ
-248r) PRINT:PRINTO$''MOVE TO CHAR "; :GOSUB
15Yi NO

'2490 IFMl>M2THEN2430 LM
-2500 IFW<=M2 ANDW=>Ml THEN 2430 BP
·251C) PRINT:PRINTO$;"[BLUE] [3". "]MOVING
[3" •"][ BLACK]" FP

·2520 FORA=(ffO(M2-Ml) EM
'2530 FOR8=rff07 HK
·2540 POKEI2288+B+(A+W)*8.PEEK(12288+B+(A
+Ml)*8) DE

'2550 NEXTB.A DI
·2560 GOSUBI430:GOSUB740:RETURN IK
·2570 REM JD
'2580 REM **************************** GH
'2590 REM * SWAP CHARACTER DATA SUBR * DK
'26(,) REM **************************** GH
'2610 REM JD
'262() GOSUB14Y): PRINT" [BLACK ][HOOB] [4"[DO
WN]"]"O$"STARTING CHAR "; :GOSUB1550:SC=W HF

·263r) PRINT:PRINTO$"ENDING CHAR "; :GOSUB1
550:EC=W AL

'26M) PRINT:PRINTO$"SWAP WITH "; :GOSUBI55
o M

'2650 FORA=rffO(EC-SC):FORB=(ff07 CL
'2660 T=PEEK(12288+B+(A+W)*8) BM
·2670 POKE12288+B+(A+W)*8.PEEK(12288+B+(A
+SC)*8) MA

·2680 POKEI2288+B+(A+SC)*8.T:NEXTB.A JK
·2690 GOSUBI430:GOSUB740:GOSUBI070:RETURN EI
-27(}j REM JD
'2710 REM ************************** OG
'2720 REM * REVERSE CHARACTER DATA * KH
'2730 REM ************************** OG
-2740 REM JD

'27
B1

·27
·27

'191() PRINT: PRINT" [1()" [DOWN ]"]"O$"FILESPE 
~I; ~ 

'1920 INPUTN$:IFLEN(N$»8THENI700 JO 
'1930 OPEN 1,8,12,N$+",P,R" CN 
'1940 GETHl,A$,A$ AL 
'1950 FORI=(ff0255 AB 
'1960 PRINT"[HOHE][8"[DOWN]"]"0$"[8"[RIGH 
T]"]";I KI 

'1970 FORJ=(ff07 IC 
'198() GET#l, A$: A=0: IFA$<>""THENA=ASC(A$) KJ 
'1990 POKEI2288+J+I*8,A:NEXTJ BO 
'2000 NEXTI:CLOSEl:GOSUBI430 GG 
·2010 GOSUB740:RETURN PK 
• 202() REM JD 
'2030 REM ************************** OG 
'2040 REM * EDIT CHARACTER ROUTINE * PL 
'2050 REM ************************** OG 
• 2()6() REM JD 
'2070 GOSUB1430 FP 
• 2()8f) PRINT" [HOHE] [ 4" [DOWN ]"] "0$" [PURPLE] 

EDIT CHARACTER[BLACK]" ~ 

'2()9() PRINT:PRINTO$"CHARACTER H "; :GOSUBI 
550 HM 

·2100 CC=W:GOSUBI070 CH 
'211() GOSUBI43():PRINT"[HOHE] [4"[DOWN]"]"0 
$;"[PURPLE]EDIT CHARACTER[BLACK]" NN 

'212() PRINT:PRINTO$"[E][6" "]ERASE BUFFER 
II GO 

'213() PRINTO$"[*]/[.] SET PIXEL" FN 
'21M) PRINTO$"[SPACE] RESET PIXEL":PRINT 
O$"[RETURN] FINISHED" KE 

'21Sf) PRINT:PRINT:PRINTO$" CURSOR KEYS MO 
VE" BK 

• 216() PRINTO$" EDITING CURSOR." NI 
·2170 X=4:Y=4:G=I:GOSUB2350 KC 
• 218() GOSUBI39(): IFA$="E"THENGOSUB24lf): GOT 
02180 GE 

• 219() IFA$=" "THENG=3: GOSUB23Sf): GOT0218() OA 
• 22(h IFA$="*"ORA$=". "THENG=2: GOSUB23Sf): G 
OT02180 CE 

·2210 IFA$=CHR$(13)THEN2280 IP 
• 222() IFA$<>" [UP] "ANDA$<>" [DOWN]" ANDA$ <>" 
[LEFT]"ANDA$<>"[RIGHT] "THEN218() PI 

• 223() IFA$=" [UP]" ANDY > 1 THENG=(): GOSUB2M)0: 
Y=Y-l:GOSUB2350:GOT02180 OM 

• 224() IFA$=" [DOWN]" ANDY <8THENG=(): GOSUB24() 
0:Y=Y+l:GOSUB2350:GOT02180 GF 

• 22Sf) IFA$=" [ RIGHT]" ANDX <8THENG=(): GOSUB24 
(}):X=X+l:GOSUB2350:GOT02180 BM 

• 226() IFA$=" [LEFT]" ANDX> 1 THENG=(): GOSUB2M) 
0:X=X-l:GOSUB2350:GOT02180 OH 

'2270 GOTO 2180 FA 
'2280 FORA=(ff07 IP 
'2290 GOSUB2320:REM GET BYTE IN B OA 
'2300 POKEI2288+(CC*8)+A,B:NEXTA II 
'2310 GOSUBI070:GOSUBI430:GOSUB740:RETURN PO 
'2320 B=0:FORR=(ff07 AA 
·2330 U=PEEK(1268+(A*40)+R):IFU=870RU=81T 

llO AHOY! 

HENB=B+R(R) GG 
'2340 NEXTR:RETURN KB 
• 23Sf) X$=" [8" [RIGHT]"]": Y$=" [8" [DOWN]"]": 
PRINT"[HOME][5"[DOWN]"][3"[RIGHT]"]";LEF 
T$(X$,X) ;LEFT$(Y$, Y); W 

'236() IFG=2THENPRINT"[BLACK][s Q]":G=I:GO 
SUB2350:RETURN KC 

• 237() IFG=3THENPRINT" [BLACK] ": G=I: GOSUB2 
350: RETURN BB 

'2380 K=PEEK(1227+X+Y*40):IFK=81THENPRINT 
"[RED][s W]":RETURN GC 

'239() PRINT"[RED]+":RETURN 01 
·2400 POKEI227+X+Y*40,K:POKE55499+X+Y*40, 
0: RETURN LG 

'24lf) PRINT"[H~E] [6"[DOWN]"]"; : FORA=IT08 
:PRINT"[4"[RIGHT]"][8" "]" AM 

·2420 NEXTA:G=I:K=32:GOSUB2350:RETURN DH 
'2430 GOSUB1430 FP 
• 24M) PRINT" [HOME] [4" [DOWN]"] "O$"STARTING 

CHAR "; NA 
'2450 GOSUBI550:Ml=W BJ 
'246() PRINT:PRINTO$"ENDING CHAR "; :GOSUBI 
550 EH 

'2470 M2=W IJ 
• 248() PRINT: PRINTO$ "MOVE TO CHAR ";: GOSUB 
15Sf) ~10 

'2490 IFMl>M2THEN2430 LM 
·2500 IFW<=M2 ANDW=>Ml THEN 2430 BP 
• 251() PRINT: PRINTO$;" [BLUE] [3" • "]MOVING 
[3" • "][ BLACK]" FP 

·2520 FORA=(ffO(M2-Ml) EM 
·2530 FORB=fJT07 HK 
·25M) POKEI2288+B+(A+lv)*8 ,PEEK( 12288+B+(A 
+Ml)*8) DE 

'2550 NEXTB,A DI 
'2560 GOSUBI430:GOSUB740:RETURN IK 
·2570 REM JD 
'2580 REM **************************** GH 
'2590 REM * SWAP CHARACTER DATA SUBR * DK 
'26(}) REM **************************** GH 
'2610 REM JD 
• 262() GOSUBI43(): PRINT" [BLACK] [HC»1E] [4" [DO 
WN]"]"O$"STARTING CHAR "; :GOSUBI550:SC=W HF 

• 263() PRINT:PRINTO$"ENDING CHAR ";: GOSUBI 
550:EC=W AL 

·26M) PRINT:PRINTO$"SWAP WITH "; :GOSUBI55 
o M 

·2650 FORA=(ffO(EC-SC):FORB=(ff07 CL 
'2660 T=PEEK(12288+B+(A+W)*8) BM 
·2670 POKEI2288+B+(A+W)*8,PEEK(12288+B+(A 
+SC)*8) MA 

·2680 POKEI2288+B+(A+SC)*8,T:NEXTB,A JK 
·2690 GOSUBI430:GOSUB740:GOSUBI070:RETURNEI 
· 27()() REM JD 
'2710 REM ************************** OG 
'2720 REM * REVERSE CHARACTER DATA * KH 
'2730 REM ************************** OG 
'2740 REM JD 

·27 
·27 
NP 

·27 
Bl 

'27 
'27 

'2 
'28 
'28 

EV 
·28 
'2 
+ 

·28 
'28 
'28 
·28 
'28 
·29 
·29 
·29 
·29 
R 

'29 
'29 
· 29 
·29 
'29 
·29 
'3( 
• 3(J 
'3(J 

CH 
.3(J 

• 3(Jl ·3(J 
.3(J 

• 3(J~ 
• 3(J 

Nil 
'3( 

·W 
'31 
·31 
·313 
'314 
'31'> 
·316 
'3171 
·3181 
'319' '32(1 
·3211 
'3221 
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JD
BG
FB

·323() REM
·3240 CC=CC+l:IFCC>255THENCC=1
·32Y) GOTO 318()

TILE TIME
FROM PAGE 81
-I REM -------- THE TILE GAME ---------- MK
-2 REM (C) MURDOCK & BLACKBURN '84 FG
·3 REM 10/15/1984 HL
·4 REM JD
·1(f) FORX=IT06:READCH:CO$(X)=CHR$(CH):NEX

'1' MG
-110 DATA 28,158,156,30,150,5 JE
·120 Bl$=CHR$(154):B2$=CHR$(31):B3$=CHR$(
152):Cl$=B1$:C2$=CHR$(144) LB

·130 SC$=CHR$(147):HM$=CHR$(19) KI
·135 PRINT SC$;CO$(6) OE
·140 POKE53280,2:POKE53281,2:PRINTSPC(249

)"HOLD ON, JUST A SECOND" KE
-150 DO$=HM$:FORX=IT024:DO$=DO$tCHR$(17):
NEXT GH

·16() U3$='''': FORX=IT03 :U3$=U3$tCHR$(l45):N
EXT HD

·17() R3$="": FORX=IT03: R3$=R3$tCHR$(29): NE
XT NF

·180 L5$="" :FORX=IT05:L5$=L5$tCHR$(l57) :N
EXT GB

-19() SP$="": FORX=lT039:SP$=SP$t" ":NEXT BP
·2(}) SZ$=CHR$(17)tCHR$(29)tCHR$(110)tCHR$
(163)tCHR$(I(J9)+CHR$(157)tCHR$(157) OC

'21f) SZ$=SZ$tCHR$(l57)tCHR$(l7)tCHR$( 125) LM
·220 T$=CHR$(III)tCHR$(183)tCHR$(183)tCHR
$(183)tCHR$(112)tL5$tCHR$(17) OJ

·230 T$=T$tCHR$(165)tR3$tCHR$(167)tL5$tCH
R$(l7) FC

·240 T$=T$tCHR$(165)tR3$tCHR$(167)tL5$tCH
R$(17) FC

·250 T$=T$tCHR$(108)tCHR$(175)tCHR$(175)t
CHR$(175)tCHR$(186)tL5$tU3$ HB

-260 BS$=B2$:FORX=IT05:BS$=BS$tCHR$(166):
NEXT EE

·27(J BS$=BS$tL5$tCHR$(l7): BT$="": FOR X=l'1'
04:BT$=BT$tBS$:NEXT:BS$=BT$tBl$ NG

·280 DIMCH$(24):FOR X=IT024:READCH$:CH$(X
)=CH$:NEXT DP

·290 DATA A,B,C,D,E HI
·295 DATA F,G,H,I,J KD
·3(}) DATA K,L,M,N,O NC
·305 DATA P,Q,R,S,T OF
·310 DATA U,V,W,X GE
'320 IF PEEK(49475)<>234 OR PEEK(49806)<>
24THEN GOSUB9010 JE

·330 PX=0:POKE53280,PX:POKE53281,PX Be
·3M) PRINTSC$: K$="" 01
'350 PRINTDO$;SP$;Bl$;:GOSUB8010:GOT0360 00

AHOY! 111

·2750 GOSUB1430 FP
'2760 PRINT"[HOME][4"[DOWN]"]"; :IFYT=0THE
NPRINTO$"[BLACK]REVERSE DATA" BA

'277(J PRINT:PRINTO$"STARTING CHAR "; :GOSU
B1550 AF

·2780 SC=W KE
'2790 PRINT:PRINT:PRINTO$"ENDING CHAR ";:
GOSUB1550 LF

·28(/) IFW<SCTHEN2750 LK
·281(J IFYT=ITHENRETURN FP
·282(J PRINT: PRINT:PRINTO$" [BLUE][3"."]R
EVERSING[3". "][BLACK]" O!'l

·2830 FORA=(JTO(W-SC):FORB=(JT07 OB
·2840 POKEI2288tB+(AtSC)*8,255-PEEK(12288
tB+(AtSC)*8) :NEXTB,A DG

·2850 GOSUBI430:GOSUB740 LH
·2860 GOSUBI070:RETURN eo
·287(J REM JD
·2880 REM ************************** OG
·2890 REM * GET RO!'! CHARACTER DATA * FC
·29(fJ REM ************************** OG
'2910 REM JD
·292(J YT=I:PRINT"[BLACK]":GOSUB27YJ:YT=0 IG
·293() PRINT:PRINTO$"[BLUE][3". "]LOADING F

ROM ROM[3". "][BLACK]" DK
·2940 POKE56334,PEEK(56334)AND254 DN
'2950 POKEl,PEEK(I)AND251 1M
'2960 FORA=SC*8TOSC*8+(W-SC)*8+7 IL
·2970 POKEAtI2288,PEEK(At53248):NEXT JD
·2980 POKEl,PEEK(I)OR4 BE
·2990 POKE56334,PEEK(56334)ORI PD
'3(f)0 GOSUBI430:GOSUB740:GOSUBI070:RETURN EI
·3010 GOSUB1430 FP
·3(J2(J PRINT" [HOl'IE] [4" [DOWN] " ]"0$ ;"[ BLACK]

CHARACTER NUMBER "; IL
·3030 GOSUB1550 GG
·3040 PRINT:PRINT:TP=CC:CC=W:GOSUBI070 JP
·Y)50 PRINT"[HOME][5"[DOWN]"]":FORA=(JT07 PL
·3060 PRINTO$;PEEK(12288+At(W*8» CP
·3070 NEXTA MF
'3(J8(J PRINT:PRINTO$;"[4" "]SPACE TO RETUR
N" HK

·3090 GOSUBI390:CC=TP:GOSUBI070 EL
·31(fJ GOSUBI430:GOSUB740 LH
'3110 GOSUBI070:RETURN CO
·3120 REM JD
·3130 REM *************************** CE
'3140 REM * DECREMENT CHARACTER --> * JG
·3150 REM *************************** CE
·3160 REM JD
·3170 CC=CC-1:IFCC«JTHENCC=255 NC
·3180 GOSUB1070:RETURN CO
·3190 REM JD
·3200 REM *************************** CE
·3210 REM * INCREMENT CHARACTER --> * IK
·3220 REM *************************** CE

G
1l

J

C

G 
B 
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-2750 GOSUB1430 FP 
-2760 PRINT"[HOME][4"[DOWN]"]"; :IFYT=(JrHE 
NPRINTO$"[BLACK]REVERSE DATA" BA 

-27m PRINT:PRINTO$"STARTING CHAR ";:GOSU 
B1550 AF 

-2780 SC=W KE 
-279() PRINT:PRINT:PRINTO$"ENDING CHAR ";: 
GOSUB1550 LF 

-2800 IFW<SCTHEN2750 LK 
-2810 IFYT=ITHENRETURN FP 
-282() PRINT: PRINT: PRINTO$" [BLUE][ 3" _ " ] R 
EVERSING [ 3" _ "][ BLACK ]" OM 

-2830 FORA=(JrO(W-SC):FORB=(Jr07 OB 
-2840 POKEI2288+B+(A+SC)*8.255-PEEK(12288 
+B+(A+SC)*8):NEXTB.A DG 

-2850 GOSUBI430:GOSUB740 LH 
-2860 GOSUBI070:RETURN CO 
-287() REM JD 
-2880 REM ************************** OG 
-2890 REM * GET ROM CHARACTER DATA * FC 
-2900 REM ************************** OG 
-2910 REM JD 
-292() YT=I:PRINT"[BLACK]":GOSUB27Y):YT=0 IG 
-293() PRINT:PRINTO$"[BLUE][3"_"]LOADING F 

ROM ROM[3"_"][BLACK]" DK 
-2940 POKE56334.PEEK(56334)AND254 DN 
-2950 POKEl.PEEK(I)AND251 1M 
-2960 FORA=SC*8TOSC*8+(W-SC)*8+7 IL 
-2970 POKEA+12288.PEEK(A+53248):NEXT JD 
-2980 POKEl.PEEK(I)OR4 BE 
-2990 POKE56334.PEEK(56334)ORI PD 
-3(f)0 GOSUBI430:GOSUB740:GOSUBI070:RETURN EI 
-3010 GOSUB1430 FP 
-3()2() PRINT" [HOME] [ 4" [DOWN ]"]"0$ ; "[ BLACK] 
CHARACTER NUMBER "; IL 

-3030 GOSUB1550 GG 
-3040 PRINT:PRINT:TP=CC :CC=W:GOSUBI070 JP 
-3f)50 PRINT"[HOME][5"[DOWN]"]":FORA=(Jr07 PL 
-3060 PRINTO$;PEEK(12288+A+(W*8» CP 
-3070 NEXTA MF 
-3()8() PRINT:PRINTO$;"[4" "]SPACE TO RETUR 
N" HK 

-3090 GOSUBI390:CC=TP :GOSUBI070 EL 
-31(f) GOSUBI430:GOSUB740 LH 
-3110 GOSUBI070:RETURN CO 
-312() REM JD 
-3130 REM *************************** CE 
-3140 REM * DECREMENT CHARACTER --> * JG 
-3150 REM *************************** CE 
-3160 REM JD 
-3170 CC=CC-l:IFCC«JrHENCC=255 NC 
-3180 GOSUBI070:RETURN CO 
-3190 REM JD 
-3200 REM *************************** CE 
-3210 REM * INCREMENT CHARACTER --> * IK 
-3220 REM *************************** CE 

-323() REM 
-3240 CC=CC+l:IFCC>255THENCC=1 
-32Y) GOTO 318() 

TILE TIME 
FROM PAGE 81 

JD 
BG 
FB 

-I REM -------- THE TILE GAME ---------- MK 
-2 REM (C) MURDOCK & BLACKBURN '84 FG 
-3 REM 10/15/1984 HL 
-4 REM JD 
-1(f) FORX=IT06:READCH:CO$(X)=CHR$(CH):NEX 
T MG 

-110 DATA 28,158 ,156,30,150,5 JE 
-1 20 Bl$=CHR$(154):B2$=CHR$(31):B3$=CHR$( 
152):Cl$=Bl$:C2$=CHR$(144) LB 

-130 SC$=CHR$(147):HM$=CHR$(19) KI 
-135 PRINT SC$;CO$(6) OE 
-140 POKE53280,2 :POKE53281.2:PRINTSPC(249 
) "HOLD ON , JUST A SECOND" KE 

-150 DO$=HM$:FORX=IT024:DO$=DO$+CHR$(17): 
NEXT GH 

-16() U3$="": FORX=1 T03 :U3$=U3$+CHR$(l45):N 
EXT HD 

-17() R3$="": FORX=IT03: R3$=R3$+CHR$( 29) : NE 
XT NF 

-180 L5$="": FORX=1 T05: L5$=L5$+CHR$(l5 7) : N 
EXT GB 

-19() SP$="" : FORX=1 T039: SP$=SP$+" ": NEXT BP 
- 2(f) SZ$=CHR$(17)+CHR$(29)+CHR$(110)+CHR$ 
(163)+CHR$(109)+CHR$(157)+CHR$(157) OC 

-210 SZ$=SZ$+CHR$(157)+CHR$(17)+CHR$(125) LM 
-220 T$=CHR$(III)+CHR$(183)+CHR$(183)+CHR 
$(183)+CHR$(112)+L5$+CHR$(17) OJ 

-230 T$=T$+CHR$(165)+R3$+CHR$(167)+L5$+CH 
R$(l7) FC 

-240 T$=T$+CHR$(165)+R3$+CHR$(167)+L5$+CH 
R$(l7) FC 

-250 T$=T$+CHR$(108)+CHR$(175)+CHR$(175)+ 
CHR$(175)+CHR$(186)+L5$+U3$ HB 

-260 BS$=B2$:FORX=IT05:BS$=BS$+CHR$(166): 
NEXT EE 

-27() BS$=BS$+L5$+CHR$(l7): BT$="": FOR X=lT 
04 :BT$=BT$+BS$:NEXT:BS$=BT$+Bl$ NG 

-280 DIMCH$(24) : FOR X=IT024 : READCH$ :CH$(X 
)=CH$:NEXT DP 

-290 DATA A,B,C,D.E HI 
-295 DATA F,G ,H,I,J KD 
-3(f) DATA K,L,M,N.O NC 
-305 DATA P,Q.R.S.T OF 
-310 DATA U,V,W,X GE 
-320 IF PEEK(49475) <>234 OR PEEK(49806) <> 
24TH EN GOSUB9010 JE 

-330 PX=0 :POKE53280,PX:POKE53281,PX BC 
- 3M) PRINTSC$ : K$="" 01 
-350 PRINTDO$;SP$;Bl$; :GOSUB8010 :GOT0360 00 
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•36fJ PRINTIIH$; JH
'370 ROW-5:COL-l:BR-5:BCa5:MV-'J:CU$-T$ AO
·38/) PRINT 00$; SPC( 7) ;CO$ (2) ;"JOYSTICK OR

KEYBOARD (J/K)"C2$; DD
•39fJ GETKK$: IFKK$_'lt'THEN39fJ AO
•40fJ IFKK$-"J" THEN42') OD
·41r) IFKK$<>"K" THEN39fJ IF
·420 PRINToo$;SP$;:GOSUB3040 DA
'430 REM *** MIX YIN PRINT *** MK
·440 PRINTCO$(4) ;oo$;LEFr$(SP$, 15) ; ''MIX
(YIN)"; HJ

'45'J GETA$:IFA$=""THEN45') HE
·46'J IFA$= "Y"THEN PRINTOO$;SP$; :GOSUB3rJ4
rJ:GOSUB40lfJ:MV=0:PRINToo$;SP$; :GOT0490 JP

·47rJ IFA$= "N"THEN PRINToo$;SP$; :GOT049rJ KA
·480 GOT0450 CN
·49r) CU$=T$ :GOSUB304fJ: IFKK$="K" THEN7rJfJr) OA
·5rp) GOT02010 FG
·lrp)o REM *** SCROLL ROUTINE *** JF
'lfJI0 MV=MV+l:PRINToo$B2$''MOVE''Bl$;MV: JP
·1020 ON D GOT01030,1050,1060,1080 OG
'1030 ML=49661:R=5:VU-'J:COL--COL-HU OG
·1040 GOTOI090:REM *LEFr HG
'1050 ML=49735:R=5:VU=0:GOTOI090:REM *RT JM
'1060 ML=49416:R=4:HU=0:ROW=ROW-VU GH
·1070 GOT01090:REM *UP AP
·1080 ML=49483:R=4:HU=0:GOT01090:REM *DN KP
·1090 L=(COL-l)*5+8:T=(ROW-l)*4+2 DO
·11rp) H=(HU+1)*5:V=(VU+l)*4 LF
'1110 POKE251,L:POKE252,T:POKE253,H-1:POK
E254,V-l HF

·1120 GOSUB6510 GD
'1130 FOR X=lTOR LC
'1140 POKE254,V-1:POKE2,l NE
'1150 SYS ML DM
'1160 NEXT IA
'1170 POKE S+4,16 FG
'll8r) RETURN 1M
'l5'JfJ GET K$:IF K$='lt'THEN15rJfJ II
'1510 RETURN 1M
'2rftJO REM *** READ JOY STICK *** BO
'2010 JV=PEEK(56320) GA
·2020 GETK$:IFK$=CHR$(147)THEN350 JP
'2030 FR=JVAND16:IF FR<>16THEN GOSUB5010:
GOT02010 NB

'2040 JV=15-(JVAND15) GH
·2050 IF JV=O THEN GOSUB2110:GOT02010 KN
·2060 IF JV=l AND ROW>l THEN ROW=ROW-1:GO
SUB3010:GOT02010 OP

·2070 IF JV=2 AND ROW<5 THEN ROW=ROW+1:GO
SUB3010:GOT02010 EJ

'2rJ8rJ IF JV=8 AND COL<5 THEN COL=COL+1:GO
SUB3010:GOT02010 NH

·2090 IF JV.4 AND COL>l THEN COL=COL-l:GO
SUB3010:GOT02010 LI

·21rftJ GOT02010:REM * INVALID DIRECTION * CP
·2110 PRINTC1$:T$: CO
'2120 PRINTC2$;T$: DL
Il2 AHOY!

1

'2130 RETURN 1M
·30'JfJ REM ******* SET CURSOR ******* LE
'3(J10 IF FL THEN CU$-BS$ PO
'3020 PRINTC1$;CU$;C2$; EJ
-3rJ3(J CU$-T$ PA
·3040 R-(ROW-1)*4+2:C=(COL-1)*5+8 MP
·3050 POKE251,R:POKE252,C JI
'3rJ6() SYS 49806 KL I
·3070 PRINTCU$; 10
·308r) IF ROW=BR AND COL-BC THEN FL=l:GOTO
31rpJ BA

•3fJ9rJ FL='J HJ
•31rpJ RETURN 1M
'4(ftft) REM ******* RANDOM MIX ******* JJ
·4010 A=RND(RND(0»:PRINTLEFr$(00$,5);B2$
; "MIXING"B1$; :GOSUB304rJ MIl

'4020 FOR MX=l TO 20 CA
'4030 GOSUB4180 GC
'4040 IFA2=lTHENROW=BR:COL=BC-A:GOT04060 HJ
'4050 ROW=BR:COL=BC+A HN
·4rJ60 IF CDL<l OR COL>5 THEN4030 CL
·4070 GOSUB3010:GOSUB5010 AH
.4fJ8r) GETK$: IFK$<>"" THEN416r) FN
.4fJ9rJ GOSUB418rJ GC
·4100 IFA2=lTHENCOL=BC:ROW=BR-A:G0T04120 OA
·4110 COL=BC:ROW=BR+A KH
·4120 IF ROW<l OR ROW>5 THEN4090 IB
·4130 GOSUB3010:GOSUB5010 AH
·414f) GETK$:IFK$<>'lt' THEN416rJ FN
·4150 NEXT IA
·4160 PRINTLEFT$(00$,5):LEFT$(SP$,6);:GOS
UB3040 FO

·4170 RETURN 1M
·4180 A=INT(RND(1)*4)+1 AP
·4190 A2=INT(RND(1)*2) EB
·42rftJ RETURN 1M
·5rftftJ REM *** PREPARE TO SCROLL *** AE
·5010 IF COL<>BC THEN5060 LO
·5020 IF BR=ROW THEN RETURN BI
·5030 VU=ABS(ROW-BR):D=4:TR=ROW+l IK
'5rJ40 IF BR<ROW THEN D=3:TR=ROW-l BD
·5050 BR=ROW:GOSUB1010:ROW=TR:GOSUB3040:R
ETURN AK

'5060 IF ROW<>BR THEN GOSUB6010:RETURN FF
'5070 HU=ABS(COL-BC):D=2:TC--COL+1 CE
'5080 IF BC<COL THEN D=1:TC=COL-1 OD
'5090 BC=COL:GOSUB1010:COL=TC:GOSUB3040:R

ETURN KI
'51rft) IF COL<>BC THEN RETURN HF
·6rftftJ REM ******* BUZZER ******* ND
·6010 FORA=lT08:POKE54296,15:FORT=lT03:NE
XT:POKE54296,O:FORT=lT03:NEXT:NEXT LF

-6020 RETURN 1M
·65rJfJ REM *** PONG SUBROUTINE *** ML
·6510 S-54272 BI
-652(J POKE S+l,2rJ FE
·653rJ POKE S+5,9 DG
·6540 POKE S+6,9 DP

\\1
JllK

'360 PRINTHM$ ; JH 
·370 ROW=5:COL=1: BRm 5:BC=5 :MV=0:CU$=T$ AO 
·380 PRINT OO$;SPC(7) ;CO$(2); "JOYSTICK OR 

KEYBOARD (J/K) "C2$; DD 
• 39r) GETKK$: IFKK$=""THEN39rJ AO 
·4rfJ IFKK$="J" THEN42rJ OD 
·410 IFKK$<>"K" THEN39rJ IF 
·420 PRINTOO$;SP$;:GOSUB3040 DA 
·430 REM *** MIX YIN PRINT *** MK 
·440 PRINTCO$(4);00$;LEFT$(SP$,15);"MIX 
(YIN)"; HJ 

·45rJ GETA$:IFA$=""THEN4YJ HE 
• 46rJ IFA$= "y"THEN PRINTOO$; SP$; : GOSUB3rJ4 
0:GOSUB4010:MV=0:PRINTOO$;SP$;:GOT0490 JP 

·47rJ IFA$= "N"THEN PRINTOO$;SP$; :GOT049rJ KA 
·480 GOT0450 CN 
·49rJ CU$=T$ :GOSUBJrJ4rJ : IFKK$="K" THEN7rJrh OA 
·500 GOT02010 FG 
·1000 REM *** SCROLL ROUTINE *** JF 
'FJlrJ MV=MV+1:PRINTOO$B2$"MOVE"B1$;MV; JP 
'1020 ON D GOT01030,1050,1060,1080 OG 
'1030 ML=49661:R=5:VU=0 :COL=COL-HU OG 
'1040 GOT01090:REM *LEFT HG 
·1050 ML=49735:R=5 : VU=0 :GOT01090:REM *RT JM 
'1060 ML=49416:R=4:HU=0:ROW=ROW-VU GH 
·1070 GOT01090:REM *UP AP 
·1080 ML=49483:R=4:HU=0 :GOT01090:REM *DN KP 
'1090 L=(COL-1)*5+8:T=(ROW-1)*4+2 00 
·1100 H=(HU+1)*5:V=(VU+1)*4 LF 
'1110 POKE251,L:POKE252,T :POKE253,H- 1:POK 
E254,V-1 HF 

·1120 GOSUB6510 GD 
'1130 FOR X=lTOR LC 
'1140 POKE254,V-1:POKE2,l NE 
'1150 SYS ML OM 
'1160 NEXT I A 
'1170 POKE S+4,16 FG 
'll8rJ RETURN 1M 
'lYh GET K$:IF K$=""THEN15rh II 
'1510 RETURN 1M 
'2000 REM *** READ JOY STICK *** BO 
'2010 JV=PEEK(56320) GA 
·2020 GETK$:IFK$=CHR$(147)THEN350 JP 
'2030 FR=JVAND16:IF FR<>16THEN GOSUB5010: 
GOT02010 NB 

'2040 JV=15-(JVAND15) GH 
·2050 IF JV=0 THEN GOSUB2110 :GOT02010 KN 
·2060 IF JV=l AND ROW>l THEN ROW=ROW- 1:GO 
SUB3010:GOT02010 OP 

·2070 IF JV=2 AND ROW<5 THEN ROW=ROW+1 :GO 
SUB3010:GOT02010 EJ 

·2080 IF JV=8 AND COL<5 THEN COL=COL+1 : GO 
SUB3010:GOT02010 NH 

·2090 IF JV=4 AND COL>l THEN COL=COL-1 : GO 
SUB3010:GOT02010 LI 

'2100 GOT02010:REM * INVALID DIRECTION * CP 
·21FJ PRINTC1$;T$; CO 
'2120 PRINTC2$;T$; DL 
112 AHOY! 

' 2130 RETURN 1M 
' 30r'J REM ******* SET CURSOR ******* LE 
' 3010 IF FL THEN CU$=BS$ PO 
· 3020 PRINTC1$;CU$;C2$; EJ 
· 3030 CU$=T$ PA 
· 3040 R=(ROW- 1)*4+2:C=(COL-1)*5+8 MP 
· 3050 POKE251,R :POKE252,C JI 
· 3060 SYS 49806 KL 
• 3rJ7rJ PRINTCU$; 10 
·3080 IF ROW=BR AND COL=BC THEN FL=l :GOTO 
3100 BA 

· 3090 FL=0 HJ 
' 3100 RETURN 1M 
· 4000 REM ******* RANDOM MIX ******* JJ 
·4010 A=RND(RND(0)):PRINTLEFT$(00$,5);B2$ 
; "MIXING"B1$; : GOSUB3rJ4rJ MH 

·4020 FOR MX=l TO 20 CA 
·4030 GOSUB4180 GC 
· 4040 IFA2=lTHENROW=BR :COL=BC-A:GOT04060 HJ 
'4050 ROW=BR:COL=BC+A HN 
· 4060 IF COL<l OR COL>5 THEN4030 CL 
·4070 GOSUB3010 :GOSUB5010 AH 
· 4rJ8rJ GETK$: IFK$<>"" THEN416rJ FN 
·4090 GOSUB4180 GC 
·4100 IFA2=lTHENCOL=BC:ROW=BR-A :GOT04120 OA 
· 4110 COL=BC:ROW=BR+A KH 
·4120 IF ROW<l OR ROW>5 THEN4090 I B 
·4130 GOSUB3010:GOSUB5010 AH 
· 414rJ GETK$:IFK$<>"" THEN416rJ FN 
·4150 NEXT IA 
·4160 PRINTLEFT$(00$,5);LEFT$(SP$,6);:GOS 
UB3040 FO 

·4170 RETURN 1M 
· 4180 A=INT(RND(1)*4)+1 AP 
· 419rJ A2=INT(RND(1)*2) EB 
·4200 RETURN 1M 
· 50r'J REM *** PREPARE TO SCROLL *** AE 
·5010 IF COL<>BC THEN5060 LO 
· 5020 IF BR=ROW THEN RETURN BI 
· 5030 VU=ABS(ROW-BR):D=4:TR=ROW+1 IK 
' 5040 IF BR<ROW THEN D=3:TR=ROW-1 BD 
'5050 BR=ROW:GOSUB1010:ROW=TR:GOSUB3040:R 

ETURN AK 
'5060 IF ROW<>BR THEN GOSUB6010 :RETURN FF 
'5070 HU=ABS(COL-BC):D=2:TC=COL+1 CE 
'5080 IF BC<COL THEN D=1 :TC=COL-1 OD 
'5090 BC=COL:GOSUB1010:COL=TC :GOSUB3040:R 
ETURN KI 

'5100 IF COL<>BC THEN RETURN HF 
· 6000 REM ******* BUZZER ******* ND 
· 6010 FORA=lT08 :POKE54296,15 :FORT=lT03:NE 
XT: POKE54296,0:FORT=lT03: NEXT: NEXT LF 

'6020 RETURN 1M 
· 6500 REM *** PONG SUBROUTINE *** ML 
· 6510 S=54272 BI 
·6520 POKE 8+1,20 FE 
· 6530 POKE S+5,9 DG 
'6540 POKE S+6 , 9 DP 

·8 
U 

·8 
' 8 
-8 
'8 

.8j 
-8 
-81 
-9 
-9 
'9 
-9 

wt 
pac 
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·49416 DATA32,226,193,165,251,166,252,32,
155,193,32,205,193,166,254,202,48 EI

'49433 DATA21,24,165,208,105,40,133,210,l
33,214,165,209,105,0,133,211,32 JL

·49450 DATAl19,193,202,16,235,164,253,185
,32,192,145,208,185,72,192,145,212 DA

·49467 DATA136,16,243,32,226,193,88,96,23
4,234,234,234,234,234,234,234,32 KC

·49484 DATA226,193,32,132,194,170,165,251
,32,155,193,32,205,193,166,254,202 PL

·49501 DATA240,208,56,165,208,233,40,133,
210,133,214,165,209,233,0,133,211 BL

·49518 DATA24,32,l19,193,202,16,234,48,18
4,41,3,9,216,133,215,164,253 OM

·49535 DATA177,210,145,208,177,214,145,21
2,136,16,245,165,211,133,209,165,210 GM

·49552 DATA133,208,165,215,133,213,165,21
4,133,212,96,72,169,216,133,208,172 KC

·49569 DATA136,2,136,132,209,24,165,208,l
05,40,133,208,165,209,105,0,133 CF

'49586 DATA209,202,16,240,24,104,101,208,
133,208,133,212,165,209,105,0,133 PI

'49603 DATA209,41,3,9,216,133,213,164,253
,96,165,2,208,3,169,32,44 NE

·49620 DATA177,208,153,32,192,177,212,153
,72,192,136,16,236,96,120,162,30 HL

·49637 DATA181,208,72,189,0,192,149,208,l
04,157,0,192,202,16,241,96,234 FK

·49654 DATA234,234,234,234,234,234,234,32
,226,193,32,132,194,165,251,166,211 EO

·49671 DATA32,155,193,160,0,177,208,133,2
10,177,212,72,144,13,2rjCJ,177,208 GG

·49688 DATA72,177,212,136,145,212,104,145
,208,2rjCJ,196,253,144,239,165,2,208 NJ

·49705 DATA3,169,32,44,165,210,145,208,10
4,145,212,198,211,198,254,16,201 CO

·49722 DATA32,226,193,88,96,234,234,234,2
34,234,234,234,234,32,226,193,32 01

·49739 DATA132,194,165,251,166,211,32,155
,193,177,208,133,210,177,212,72,164 PO

·49756 DATA253,240,15,136,177,208,72,177,
212,200,145,212,104,145,208,136,208 BB

·49773 DATA241,165,2,208,3,169,32,44,165,
210,145,208,104,145,212,198,211 AN

·49790 DATA198,254,16,203,48,182,166,252,
138,24,101,254,133,211,96,234,24 DC

·49807 DATA164,252,166,251,32,240,255,96,
234 LB

Why pay newsstllnd prices when you can save almost $1.00 on each program
packed issue? See the coupon located between pages 82 and 83 for detllils.
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'6550 POKE S+24,4 FH
·6560 POKE S+4,17 FF
·6570 RETURN 1M
•7rjCh REM *** GET KEYBOARD INPUT *** FB
•7rJ1rJ GETK$: 1FK$="" THEN GOSUB2110:GOT07rJ
10 JD

'7020 IFK$=CHR$(147)THEN350 JD
'7rJ3rJ 1FK$=" " THEN GOSUB5rjCh: GOT07rJFJ OA
'7rJ4rJ IF K$="A" AND ROW)l THEN ROW=ROW-l:
GOSUB3010:GOT07010 EE

·7rJYJ IF K$="Z" AND ROW<5 THEN ROW=ROW+l:
GOSUB3010:GOT07010 GC

·7rJ6rJ IF K$="." AND COL<5 THEN COL=COL+l:
GOSUB3010:GOT07010 FK

· 7rJ70 IF K$="," AND COL)1 THEN COLeCOL-l:
GOSUB3010:GOT07010 BJ

'7080 GOT07010 FL
·8rjCjCJ REM ******* DRAW BOARD ******* IC
·8010 CH=1:PRINTBl$;:IFK$=CHR$(147)THEN81
rh PJ

'8020 PRINTHM$;SPC(6);CHR$(117);:FORX=lTO
27:PRINTCHR$(96);:NEXT:PRINTCHR$(105) IG

·8rJ3(J PRINTSPC( 6)CHR$(98);" ";: FORX=lT025
:PRINTCHR$(l64); :NEXT:PRINT" "CHR$(98) MC

'8040 PRINTLEFT$(DO$,2):FOR X=l TO 20 LH
·8050 PRINT SPC(6);CHR$(98);CHR$(167);SPC
(25);CHR$(180);CHR$(98) EF

'8060 NEXT IA
·8070 PR1NTHM$;LEFT$(DO$,23); Be
'WJ8rJ PRINTSPC(6)CHR$(98);" If; : FORX=lT025
:PRINTCHR$(l63);:NEXT:PRINT" "CHR$(98) MF

'8090 PRINTSPC(6);CHR$(106);:FORX=lT027:P
RINTCHR$(96);:NEXT:PRINTCHR$(107) HK

·81rh FOR ROW=l TO 5 DM
·811rJ FOR COLel TO 5 DA
'8120 IF ROW=5 AND COLe5 THEN PRINTB3$;:C
U$=BS$:GOSUB3040:GOT08170 KM

·8130 PRINTB3$;:CU$=BS$:GOSUB 3040 KJ
'8140 PRINTBl$;:CU$=T$:GOSUB3040 BN
'8150 PRINTB2$;:CU$=SZ$:GOSUB3040 DI
'8160 PRINTCO$(ROW);CH$(CH);B2$;CHR$(125)

:CH=CH+l LO
'8170 NEXT COL GF
·8180 NEXT ROW HN
'8190 RETURN 1M
'9rjCJ0 REM ******* ML ROUTINES ******* ON
·9010 FORI=49416T049815 GD
·9020 READT:POKEI,T:NEXT CF
'9030 RETURN 1M

A

LE
rO
~fA
MP
I
L
o

'6550 POKE S+24,4 FH 
·6560 POKE S+4,17 FF 
·6570 RETURN 1M 
'70(ft) REM *** GET KEYBOARD INPUT *** FB 
• 7(Jl() GETK$: IFK$="" THEN GOSUB2110:GOT07() 
10 JD 

'7020 IFK$=CHR$(147)THEN350 JD 
• lOY) IFK$=" " THEN GOSUBY)(ft): GOT07()F) OA 
• 7(J4() IF K$="A" AND ROW>l THEN ROW=ROW-l: 
GOSUB3010:GOT07010 EE 

• 7()Y) IF K$="Z" AND ROW<5 THEN ROW=ROW+l: 
GOSUB3010:GOT07010 GC 

• 7()6() IF K$="." AND COL<5 THEN COL=COL+l: 
GOSUB3010:GOT07010 FK 

'7()7() IF K$="," AND COL>l THEN COL=COL-l: 
GOSUB3010:GOT07010 BJ 

'7080 GOT07010 FL 
·8000 REM ******* DRAW BOARD ******* IC 
·8010 CH=1:PRINTB1$;:IFK$=CHR$(147)THEN81 
(ft) PJ 

·8020 PRINTHM$;SPC(6);CHR$(117);:FORX=lTO 
27:PRINTCHR$(96);:NEXT:PRINTCHR$(105) IG 

• 8()3() PRINTSPC( 6) CHR$ (98) ;" ";: FORX=l T025 
:PRINTCHR$(l64); :NEXT:PRINT" "CHR$(98) MC 

'8040 PRINTLEFT$(DO$,2):FOR X=l TO 20 LH 
·8050 PRINT SPC(6);CHR$(98);CHR$(167);SPC 
(25);CHR$(180);CHR$(98) EF 

'8060 NEXT IA 
'8070 PRINTHM$;LEFT$(DO$,23); BC 
'8()8() PRINTSPC(6)CHR$(98);" If; : FORX=lT025 
:PRINTCHR$(l63); :NEXT:PRINT" "CHR$(98) MF 

'8090 PRINTSPC(6);CHR$(106);:FORX=lT027:P 
RINTCHR$(96);:NEXT:PRINTCHR$(107) HK 

·8100 FOR ROW=l TO 5 DM 
·8110 FOR COL=l TO 5 DA 
'8120 IF ROW=5 AND COL=5 THEN PRINTB3$;:C 
U$=BS$:GOSUB3040:GOT08170 KM 

·8130 PRINTB3$;:CU$=BS$:GOSUB 3040 KJ 
'8140 PRINTB1$;:CU$=T$:GOSUB3040 BN 
'8150 PRINTB2$;:CU$=SZ$:GOSUB3040 DI 
'8160 PRINTCO$(ROW);CH$(CH);B2$;CHR$(125) 

:CH=CH+l LO 
'8170 NEXT COL GF 
·8180 NEXT ROW HN 
'8190 RETURN 1M 
'9(ft)0 REM ******* ML ROUTINES ******* ON 
·9010 FORI=49416T049815 GD 
·9020 READT:POKEI,T:NEXT CF 
• 9()3() RETURN 1M 

·49416 DATA32,226,193,165,251,166,252,32, 
155,193,32,205,193,166,254,202,48 EI 

'49433 DATA21,24,165,208,105,40,133,210,l 
33,214,165,209,105,0,133,211,32 JL 

·49450 DATA119,193,202,16,235,164,253,185 
,32,192,145,208,185,72,192,145,212 DA 

·49467 DATA136,16,243,32,226,193,88,96,23 
4,234,234,234,234,234,234,234,32 KC 

·49484 DATA226,193,32,132,194,170,165,251 
,32,155,193,32,205,193,166,254,202 PL 

·49501 DATA240,208,56,165,208,233,40,133, 
210,133,214,165,209,233,0,133,211 BL 

·49518 DATA24,32,l19,193,202,16,234,48,18 
4,41,3,9,216,133,215,164,253 DM 

·49535 DATA177,210,145,208,177,214,145,21 
2,136,16,245,165,211,133,209,165,210 GM 

'49552 DATA133,208,165,215,133,213,165,21 
4,133,212,96,72,169,216,133,208,172 KC 

·49569 DATA136,2,136,132,209,24,165,208,l 
05,40,133,208,165,209,105,0,133 CF 

'49586 DATA209,202,16,240,24,104,101,208, 
133,208,133,212,165,209,105,0,133 PI 

·49603 DATA209,41,3,9,216,133,213,164,253 
,96,165,2,208,3,169,32,44 NE 

·49620 DATA177,208,153,32,192,177,212,153 
,72,192,136,16,236,96,120,162,30 HL 

·49637 DATA181,208,72,189,0,192,149,208,l 
04,157,0,192,202,16,241,96,234 FK 

·49654 DATA234,234,234,234,234,234,234,32 
,226,193,32,132,194,165,251,166,211 EO 

·49671 DATA32,155,193,160,0,177,208,133,2 
10,177,212,72,144,13,200,177,208 GG 

·49688 DATA72,177,212,136,145,212,104,145 
,208,2(ft),196,253,144,239,165, 2,208 NJ 

·49705 DATA3,169,32,44,165,210,145,208,10 
4,145,212,198,211,198,254,16,201 CO 

·49722 DATA32,226,193,88,96,234,234,234,2 
34,234,234,234,234,32,226,193,32 01 

·49739 DATA132,194,165,251,166,211,32,155 
,193,177,208,133,210,177,212,72,164 PO 

·49756 DATA253,240,15,136,177,208,72,177, 
212,200,145,212,104,145,208,136,208 BB 

·49773 DATA241,165,2,208,3,169,32,44,165, 
210,145,208,104,145,212,198,211 AN 

·49790 DATA198,254,16,203,48,182,166,252, 
138,24,101,254,133,211,96,234,24 DC 

·49807 DATA164,252,166,251,32,240,255,96, 
234 LB 

, 
• SUBSCRIBE 10 

Why pay newsstand prices when you can save almost $1.00 on each program
packed issue? See the coupon located between pages 82 and 83 for details. 
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COMING IN THE JUNE AHOY! (ON SALE MAY 7)...A GRAPHICS EXTRAVAGANZA!

MOVING Gt:::::? / _-//
THROUGH Uot&t- C:YF(I!IIlt1?
COll/inued from page 80
BASIC does with memory where it thinks screen mcm
ory is. The VIC chip is still looking at 1024. which
BASIC isn't changing.

ow. if you are using this technique in a long pro
gram, then of course you'll have to move video mem
ory to a higher block. As it stand , your program would
only have the space between the end of screen memory
at 2048 and the beginning of BASIC' creen memory
at 15360. That's fine for this example program, but a
long game would need more elbow room. For the tech
nique of moving video memory. see the column two
months ago, which played games with memory like you
wouldn't believe.

This technique will also work with the VIC. which
also has its BASIC screen memory pointer at 648. How
ever. it is almost worthless to try this technique unles
you have expanded memory beyond 8K; if you do have
an expanded VIC, you should have little trouble Irans
lating this program from the 64 version included in this
is ue.

WORMS IN COLOR MEMORY
You can do a lot more with color memory than just

highlight options. Remember that the character pauerns
only decide which dots in a character cell display fore
ground color and which display background color. It's
color memory that does the rest. For example, you could
fill the entire screen with characters. bUI if the back
ground color and the foreground color were the same.
the screen would look completely blank. Only when you
changed color memory would any ponion of the screen
become visible.

So here i a rudimemary game that lets you control
a worm moving around the screen. Every character on
the screen i the same-CH$(90), the diamond-shaped
dot. However. mo t of them are invisible. Some of them
are orange-these are the segments of the worm. Some
of them are green-the e are food. When the worm eat
food. it gets longer.

The wornl i run through the array variable WM (n).
Each element of the array represems a segment of the
worm; each element contains the address of that seg-

ment in color memory. Every time the worm moves.
all the addresses are changed in Ihe array WM(n), as
segment 2 is now "located" where segment I used to be.
But only the f,rst and lasl segments need 10 be POKEd
the first segment is changed to the worm color. CW.
and the la t segment i changed to the background col
or, CB. When 12 bits of food have been 'eaten' and the
worm i 15 segments long. the game stans over.

U e f7 and f5 for venical movement. SHIFT and
COMMODORE for horizontal movement. Press RUNt
STOP to end the game. Both VIC and 64 ver ions are
included in the program listings ection.

Next month we'lltake a close look at a famastic pro
gram from Electronic Ans: Seven Cities of Gold. And
we'll look at ways to make a program respond to the
player's behavior, so that the whole mood of a game can
take on the personality the player show while playing.

What we're talking about is. in a sense. behavioral con
ditioning. By setting up a reward and punishment sys
tem, we'll be encouraging some actions and discourag
ing other . It's ju t as the parents of videogame players
always suspected - we game designers are out to turn
our players imo puppets'

Thanks to Walter Meyers and Jan Iverson for send
ing me their excellent games. Both of you set difficult
problems for yourselves and solved them admirably. I
only wish you were offering them for publication, so
that olher readers could see some of the dazzling things
thaI can be done with resourceful and creative game pro
gramming.

Al 0, thanks to Derward F. MeKinney. who kindly
sent in all the changes that would be nece sary to allow
77,e Emerald Elephall/ of Cip{l/Ign. from one of th e
column la t fall. to run on the VIC 20 (with at lea t
16K). If anyone would care to have a copy of his letter,
end a tamped, self-addressed envelope to:

Elephant for VIC
546 Lindley Road
Greensboro. C 27410

l'II xerox Mr. McKinney's leuer and end you a copy.
Since Jdon't have memory expansion on my VIC. I can't
test his change . bUl I a sume they work. 0

SEE PROGRAM LISTINGS ON PAGE 88
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MOVING ~/. _ 4/ 
• HAO UGH L/0tDV CY/"(emOJ? 
COll/illlled from page 80 
BASIC does with memory where it thinks screen mem
ory is. The VIC chip is sti ll looking at 1024. which 
BASIC isn't changing. 

ow, if you are using this technique in a long pro
gram, then of course you'lI have to move video mem
ory to a higher block . As it stands, your program wou ld 
only have the space between the end of screen memory 
at 2048 and the beginning of BASIC's sc reen memory 
at 15360. That's fine for this example program, but a 
long game would need more elbow room. For the tech
nique of movi ng video memory , see the column two 
months ago, which played games wi th memory like you 
wouldn't believe . 

This technique will also work with the VIC, which 
also has its BASIC screen memory pointer at 648. How
ever, it is almost worthies to try this technique unless 
you have expanded memory beyond 8K; if you do have 
an expanded VIC, you should have little trouble trans
lating this program from the 64 version included in this 
tssue. 

WORMS IN COLOR MEMORY 
You can do a lot more with color memory than just 

highlight options. Remember that the character patterns 
only decide which dots in a character cell display fore
ground color and which display background color. It's 
color memory that does the rest. For example, YOll could 
fill the entire screen with characters. but if the back
ground color and the foreground color were the same, 
the screen would look completely blank. Only when you 
changed color memory would any portion of the screen 
become visible. 

So here is a rudimentary game that lets you control 
a worm moving around the screen . Every character on 
the screen is the same - CH$(90) , the diamond-shaped 
dot. However, most of them are invisible. Some of them 
are orange- these are the egments of the worm. Some 
of them are green- these are food. When the worm eats 
food. it gets longer. 

The worm is run through the array variable WM (II). 
Each element of the array represents a segment of the 
worm ; each element contai ns the add ress of that seg-

ment in color memory . Every time the worm moves . 
all the addresses are changed in the array WM (II), as 
segment 2 is now "located" where segment I used to be. 
But only the first and last segments need to be POKEd 
the first segment is changed to the worm color. CW, 
and the last segment is changed to the background col
or, CB. When 12 bit of food have been -eaten" and the 
worm is 15 segments long. the game starts over. 

Use f7 and f5 for vertical movement , SHIFT and 
COMMODORE for horizontal movement. Press RUN/ 
STOP to end the game. Both VIC and 64 versions are 
included in the program listings section. 

Next month we' ll take a close look at a fantastic pro
gram from Electronic Arts: Sevell Cities of Gold. And 
we'll look at ways to make a program respond to the 
player's behavior, so that the whole mood of a game can 
take on the personality the player shows while playing. 

What we're talking about is. in a sense, behavioral con
ditioning. By setting up a reward and punishment sys
tem. we'll be encouraging some actions and discourag
ing others. It's just as the parents of videogame players 
always suspected - we game designers are out to turn 
our players into puppets! 

Thanks to Walter Meyers and Jan Iverson for send
ing me their excellent games. Both of you set difficult 
problems fo r you rselves and olved them admirably . I 
only wish you were offering them for publication, so 
that other reade rs could see some of the dazzling things 
that can be done with resourceful and creati ve game pro
gramming. 

Also, thanks to Derward F. McKinney. who kindly 
ent in all the changes that would be necessary to allow 

771e Emerald Elep/wll/ of Cipallgll . from one of the e 
columns last fall. to run on the VIC 20 (with at lea t 
16K). If anyone would care to have a copy of his letter, 
end a stamped, sel f-addressed envelope to: 

Elephant for VIC 
546 Lindley Road 
Greensboro, NC 274 I 0 

)")) xerox Mr. McKinney's letter and send you a copy. 
Since I don't have memory expansion on my VIC. I can't 
test his changes. but I assume they work. 0 

SEE PROGRAM LISTINGS ON PAGE 88 
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~EPYX·Reader Service No. 209

of your Commodore 64 and goes to work automatically,
loading your disks with ease. And that's only the
beginning. You can copy a single file, copy the whole
disk, send disk commands, and even list directories
without erasing programs stored in memory.

And unlike other products, the FAST LOAD
CARTRIDGE works with most programs, even copy
protected ones, including the most popular computer
games.

The FAST LOAD CARTRIDGE from Epyx. Easy
to insert, easy to use and five times faster. So why
waste time waiting for your disks to load?

Speed them up with FAST LOAD!

INTRODUCING THE FAST lOAD
CARTRIDGE FROM EPYX.

You're tired of waiting forever for your Commodore 64
programs to load. But it's no use glaring at your disk
drive. Calling it names won't help, either. It was born
slow - a lumbering hippo. You need the FAST LOAD
CARTRIDGE from EPYX. FAST LOAD transforms
your Commodore 64 disk drive from a lumbering hippo
into a leaping gazelle. With FAST LOAD, programs
that once took minutes to load are booted up in a matter
of seconds.
. FAST LOAD can load, save and copy your disks five

tImes faster than nonnal. It plugs into the cartridge port

INTRODUCING THE FAST LOAD 
CARTRIDGE FROM EPYX. 

You're tired of waiting forever for your Commodore 64 
programs to load. But it's no use glaring at your disk 
drive. Calling it names won't help, either. It was born 
slow-a lumbering hippo. You need the FAST LOAD 
CARTRIDGE from EPYX. FAST LOAD transforms 
your Commodore 64 disk drive from a lumbering hippo 
into a leaping gazelle. With FAST LOAD, programs 
that once took minutes to load are booted up in a matter 
of seconds. 
. FAST LOAD can load, save and copy your disks five 

tImes faster than nomlal. It plugs into the cartridge port 

of your Commodore 64 and goes to work automaticall y, 
loading your disks with ease. And that's only the 
beginning. You can copy a single file, copy the whole 
disk, send disk commands, and even list directories 
without erasing programs stored in memory. 

And unlike other products, the FAST LOAD 
CARTRIDGE works with most programs, even copy 
protected ones, including the most popular computer 
games. 

The FAST LOAD CA RT RIDGE from Epyx. Easy 
to insert, easy to use and five times faster. So why 
waste time waiting for your disks to load? 

Speed them up with FAST LOAD! 
Reader Service No. 209 ~EPYX· 
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