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2 Pin Appliance Module.
up to SOOW appliances.............•....... $19.95

3 Pin Appliance Module,
up to SOOW appliances $19.95

PROTECTO
We Love Our Custom.ers
22292 N. Pepper Rd .. Borrington. Illinois 60010

__Ice,;n~/382-5244to order
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Add 53.00 lor shipping. handling and InsurorK•. illinois r.sldents
plea.. odd 6'11 % tOil. Add $6.00 for CANADA, PUEllTO RICO,
HAWAII, AlASKA, APO·FPO ord.rs. Conodlon orders mUll be In U.S.
dollars. WE DO NOT EXPOftT TO OTHEll COUNTRIES, EXCEPT
CANADA, Enclos. Coshl.rs Check. Mo~'f Order or P.rsanal Check.
Allow U day. for delivery, 2 10 7 day. lor phone orders, 1 day ellpre..
moll I Prices a oyolIoblllty subject to cha~without notice.
VISA - MASTER CARD _ C.O.D. C.O.D. on Phone orders only

Control Modules
lamp Module - 300 W incandescent. $19.95

Wall Receptacle - replacement outlets $24.95

Wall Switch - turn onloH dim/brighten $19.95

3 Way Wall Switch - incandescent lights. for lights
controlled by 2 or more wall switches $24.95

Thermostat Controller - controls your existing
Ihermostat $39.95

Protect Your Home
Home Control

The X·l0 POWERHOUSE Computer Interfoce is programmed from your Commodore 64 or 128. You can then turn off your
computer or use it for something else. It does not tie up your computer. The software shows a graphical representation of your
home and allows you to select a room, then select a light or appliance to be controlled. all just by pointing with the joystick. The
interface sends digital signals over your existing house wiring to control your lights and appliances which ore connected to
plug·;n modules (sold seporotely) list $99.95.501. Ut.'5.

It con woke you up to stereo or TV news. light up your bedroom, hallway.
bathroom. Starf the coffee. start your central heating or air conditioning.
warm up the curlers. all before you even get out of bed. But it's smart
enough not to woke you up on weekends. At night it can lower the
heat. ploy music or your favorite late night TV show for as long as you
wont. and can first dim and later turn out the lights automatically.

Many types of modules are available including appliance modules for
TV·s. hi fi's. coffee pots. etc. lamp modules which contain Q dimmer
and can be used for incandescent lamps up to 300 watts. Wall switch
modules which also contain a dimmer and can be used for incandescent
outside lights and ceiling lights of up to SOO watts. 220V heavy duty appliance
modules for 220V air conditioners and water heaters. The thermostat
controller for central heating and air conditioning. The 3 way wall switch for
controlling incandescent lights operated by two switches. The heavy duty wall
receptoble module to replace your existing wall receptoble. etc.

Plus. works with BSR, GE, leviton, Radio Shack, and Sears Roebuck modules (all
256 codes addressable).

Controls Lights. Appliances. Thermostats. and More
Throughout Your Home for Added Convenience.

Security. Safety. and Energy Savings.$49'5 Without Tying Up Your Computer $49'5

Home Control 
R.gulat. Appllan' •• and Morell 

Controls Lights. Appliances. Thermostats. and More 

Throughout Your Home for Added Convenience. 

Prot.ct Your Hom. Sa". On Ut1l1tl •• 

Security. Safety. and Energy Savings. $4995 Without Tying Up Your Computer $4995 
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o POWERHOUSE Computer Interface is programmed from your Commodore 64 or 128. You con then turn off your 
eo,,,pul,,, or use it for something else. It does not tie up your computer . The software shows 0 graphical representation of your 

allows you to select a room , then select a light or appliance to be controlled . all just by pointing with the joystick. The 
in'., 'ac:. sends digital signals over your existing house wiring to control your lights and appliances which ore connected to 

I modules (sold separately) list $99.95. Sale $49.95. 

con woke you up to stereo or TV news . light up your bedroom , hallwa y, 
balh,·oo,m. Start the coffee. stort your central heat ing or air condi tioning, 

the curlers , all before you even get out of bed . But it's sma rt 
nol to woke you up on weekends. At night it can lower the 

. ploy music or your favorite late night TV show for as long as you 
and can first dim and later turn out the lights automatically. 

types of modules are avail a ble including appliance modules for 
hi fi's , coffee pots . etc . lamp modules which contain a dimmer 

be used for incandescent la mps up to 300 watts . Wall switch 
me,du"., which also conta in a d immer and can be used for incandescent 

I and ceiling lights of up to SOO wa tt s . nov heavy d uty a ppliance 
mo~~~;~1i~ r 220V oir conditioners a nd wa ter heaters . The the rmostat 
CI centra l heating a nd a ir conditioning . The 3 wa y wa ll switch for 
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C"""""""' .. 
101' 12f1 

works wi th BSR. GE, leviton. Radio Shock , and Sears Roebuck modules (a ll 
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codes a ddressa ble). 

Control Modules list Sale 

lamp Module - 300 W incandescent. .... . . . $19.95 S14.95 

Wall Receptacle - replacement outlets ..... $24 .95 st9.95 
Wall Switch - turn on/ off dim/ brighten ..... $19.95 S14.95 

3 Way Wall Switch - incandescent lights . for lights 
controlled by 2 or more wall switches ...... . $24.95 S19.95 

Thermostat Controller - controls your existing 
thermostat ....... . ... . ........... , ... ,. $39.95 129.95 

Add S3.00 for .hlpplnv. hondllnv ond In.uronc • . lll inol. re.ld.nl. 
p'..,.e odd 6% % tall . Add $6.00 for CANADA, PUERTO RICO, 
HAWAII, ALASKA, APO·FPO orders. Canodlan orders mull be In U.S. 
dollars. WE DO NOT EXPORT TO OTHER COUNTRIES, EXCEPT 
CANADA , Enc'o,. Co.hI.,. Check. Money Order or Per.ona' Check. 
Allow ).4 day. for deUII.ry, 2 10 7 day. for phone orden, 1 day ellpre .. 
moll I Price. ,0lloUoblllly .ubJect to chonv. without nalic • . 
VISA - MASTER CARD - C.O.D. C.O .D. on Phon. ord.r. only 

C64& 
C128 

2 Pin Appliance Module . 
-"""'"""" Sale list 

up to SOOW appliances .......... . . . • . .. . ... $19.95 $1 4.95 

3 Pin Appliance Module. 
up 10 500W appliances .......... . . . .. . . . ... 5'9.95 114.95 

PROTECTO 
We Love Our Custo'lners 

22292 N. Pepper Rd .. Barrington , Illinois 60010 

244 to order 



Your Choice
Reg. $19.95 $995
Sale

Your Choice
Reg. $19.95 $995
Sale

COllllputer Cleaners
Y2 PRICE

SALE

ANTI-STATIC KEYBOARD
CLEANER Sale $9.95

PROTECTO
We Love Our Customers

22292 N. P.pper Rd.. Barrington. Illinois 60010

312/382-5244 to order

Now you can clean your computer keyboard fast,
efficiently. and safely. The keyboard cleaning solution is

exclusively formulated to remove skin oils, dust, and dirt
that can destroy your equipment. Plus this non residue

solution with onto-static properties will not build up like
ordinary household cleaners so you can clean as much as you

like without worry. Plus the lint free. high absorbency. non
abrasive cloths will not scratch or mar your equipment as they

pick up dirt and grime in a matter of seconds.
list 519.95. Sal. $9.95.

Reduce eye fatigue by increasing the clarity of your TV or
monitor screen. This kit contains a hard wax formulation to
cover surface imperfections on TV screens and monitors. This
restores maximum optical clarity, making what you see more
distinct. Plus high absorbency cloths and an auto static spray
cleaner allows you to clean your screen on a regular basis to
keep your screen looking beller than new. (This is a must for
those who watch monitors or TVs for extended lengths of
time.) list $19.95. Sal. $9.'5.

TV/ MON ITOR SCREEN RESTORER
& CLEANING KIT Sale $9.95

Reg. $19.95.

Sale $9.95

Add $3.00 for shipping. handling and Insurance. Illinois resident.
pleas. odd 6'h % 1011. Add $6.00 for CANADA. PUERTO RICO.
HAWAII. ALASKA. APO-FPO ord.rs. Canadian ord.rs must be In U.S.
dollars. WE 00 NOT EXPORT TO OTHER COUNTRIES. EXCEPT
CANADA. Er~c:Ios. Cashiers Check. Mon.y Ord.r cir P.rsonol Check.
Allow 1.4 days for d.Ii....ry. 210 7 days for phone orders, I doy.xpr.ss
moll I Prlc.s & o...oHoblllty subject to chong. wltnout notlc••
VISA - MASTER CARD - C.O.D. C.O.D. on Pnon. ord.rs only

DISK DRIVE CLEANER

• 60% of all drive downtime is directly related to poorly maintained drives.

• Drives should be cleaned each week regardless of use. r===~~i:i:~~~~~~~~~c=1
• Drives are sensitive to smoke, dust & all micro petrides.
• Systematic operator performed maintenance is the best way of ensuring
error free use of your computer system.

This unique twin slot jacket design gives twice as many "wet-dry"
cleanings per rotation as other leading brands. Non abrasive. 100% lint
free, random fiber cleaners capture dust, smoke particles and disk oxide
build up which insures you against disk and data lass from dirty disk drive
heads just like you must clean your albums and tape players you must
clean your disk drive heads to keep your disk drive working well. (24

cleanings per kit.) list $19.95. Sal. $9.95.

"..., Servk:e No. 11S

COIIIPuter Cleaners 
Your Choice 

Reg . $19 .95 $995 
Sale 

Y2 PRICE 
SALE 

Your Choice 

Reg . $19.95 $995 
Sale 

DISK DRIVE CLEANER 

TV / MON ITOR SCREEN RESTORER 
& CLEANING KIT Sale $9.95 
Reduce eye fatigue by increasing the clarity of your TV or 
monitor screen, This kit contains a hard wax formulation to 
cover surface imperfections on TV screens and monitors, This 
restores maximum optical clarity , making what you see more 
distinct. Plus high absorbency cloths and on auto stat ic spray 
cleaner allows you to clean your screen on a regular basis to 
keep your screen looking better than new. (This is a must for 
those who watch monitors or TVs for extended lengths of 
time.) li st $19 .95 . Sale $9.95. 

Reg . $19 .95. 

Sale $9.95 
• 60% of all drive downtime is directly related to poorly maintained drives. 
• Drives should be cleaned each week regardless of use. 1======:::===,;;;:;:;;;;= =;;;;===9 
• Drives are sensitive to smoke, dust & all micro potrides . 
• Systematic operator performed maintenance is the best way of ensuring 
error free use of your computer system . 

This unique twin slot jacket design gives twice as many " wet-dry" 
cleanings per rotation as other leading bronds . Non abrasive, 100 % lint 
free , random fiber cleaners capture dust , smoke particles and disk oxide 
build up which insures you against disk and data loss from d irty disk drive 
heads just like you must cleon your albums and tape players you must 
clean your disk drive heads to keep your disk drive working well. (24 

cleanings per kit. ) List $19 .95. Sale $9.95. 

Add $3.00 for shipping. handling and insurance. Illinois residenls 
please add 6 'h % lax . Add $6 .00 lor CANADA, PUERTO RICO. 
HAWAII, ALASKA, APO·FPO orders , Canadian orders mUll be In U.S. 
dollars . WE 00 NOT EXPORT TO OTHER COUNTRIES, EXCEPT 
CANADA. E~lose Cashiers Check, Money Order or Personal Check . 
Allow 1 .. days for delivery, 2to 7 days lor phone orders , 1 dayexpre .. 
moil I Prices & availability subject to change without notice. 
VISA - MASTER CARD - C.O.D. C,O.D. on Phone orders only 

ANTI-STATIC KEYBOARD 
CLEANER Sale $9.95 

Now you can clean your computer keyboard fast , 
effiCiently, and safely . The keyboard cleaning solution is 

exclusively formulated to remove skin oils , dust , and dirt 
that can destroy your equipment , Plus this non residue 

solution with anto·static properties will not build up like 
ordinary household cleaners so you can clean as much as you 

like without worry. Plus the lint free , high absorbency, non· 
abrasive cloths will not scratch or mar your equipment as they 

pick up dirt and grime in a matter of seconds. 
list 519.95. Sale $9.95. 

P.OTECTO 
We Love Our Customers 

22292 N. Pepper Rd., Barrington, Illinois 60010 

312/382-5244 to order 
Reader Service No. 116 



(Premium Quality)

• Beautiful Color
Contrast

• High Resolution
• Sharp Clear Text
• Antl·Glare Screen
• 40 Columns x 24 Lines
• Front Panel Controls

List $32900

$13995 .
Sale

list$399.00 $23995.
Sale

We Love Our Custo-rners
22292 N. Pepper Rd .. Barrington, Illinois 60010

312/382-5244 to order

13" Color Computer Monitor'
"C641Atori composite coble $9.95

.. (128 RGB/Composite 80 column cable $19.95.
Super High
• e.olutlon

RGB

Sale

Add 510.00 lor lhipping. het'ldUng and insurance. Illinois reskMnls pleoM odd
6'·\ % 1011. Add 52O.00'or CAN,4,OA. PUERTO RKO. HAWAII, ond AlASKA orden.
Canadian orders must be in U.S. cIoliors. WE DO NOT EXPORT TO OTHER
COUNTRIES. EXCEPT CANADA. EncioM Cashler Check. Money Order or Personal
Check. Allow H cloys lor delivery, 2107 cloys for phone orders. I doyellpreu
moil I Prices & Availability subie<llo c.hange wilhaul notke.
VISA - MASTER CARD - C.O.D. C.O.D. on phone orders only

Color Monitor
Sale

Turn Your Monitor into a TV Set Without Moving Your Computer
Elegant TV Tuner with dual UHF/VHF selector switches goes between your .
computer and monitor. Includes mute. automatic fine tuning and computer- List $129.95 $4995TV selector switches. Inputs included for 300 ohm. 7S ohm. and UHF. Can be 5 I
used with coble TV and VCR's. Fantastic Value. limited Quantities. (Includes a e
loop onl.nno for UHF & RCA connecting cobl••) (Add 53.00 Shipping. Plu.
53.00 for APO/FPO).

15 Day Free Trial - 90 Day Immediate Replacement Warranty

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

12" 80 Column Green/Amber Monitor List$l29.00 $7995.
Super high resolution composite green or amber screen monitor. 80 SaIe
columns)( 24 lines. easy to read. Fantastic value. limited Quantities.

'" Samsung Hi Res Green Screen Monitor list 5129.95 $ 5 9 95.
Super High Resolution 80 column monitor perfect for Apple & loser 3000/128 5 I
computers. Fantastic Value. Very limited Quantities. a e

(Premium Quality)

• LOWESTPIlICES • BESTSEIIVICE IN U.S.A. • ONE DA rEXPIlESS MAIL • OVEIIS" PIlOGIlAMS • FIIEE CATALOGS

PROTECTO

• Built In Speaker & Audio
• For Videa Recorders
• For Small Buslne..

Computers
• Apple - Commodore

-Atarl - Aplus3000 ·etc.
• One Year Warranty'

y

auou 

ey 

Color onitor 
Sale 

(Premium Quality) 

• Built In Speaker & Audio 
• For Video Recorders 
• For Small Business 

Computers 

• Apple· Commodore 
·Afarl • Aplus 3000 ·etc. 

• One Year Warranty ' 

RGB 
Super High 
Resolution 

Sale 

13" Color Computer Monitor' 
"C64/ Atori composite coble $9 .95 

.. (128 RGB/ Composite 80 column cable $19.95. 

(Premium Quality) 

• Beautiful Color 
Contrast 

• High Resolution 
• Sharp Clear Text 

• Anti·Glare Screen 

• 40 Columns x 24 Lines 

• Front Panel Controls 

List $32900 

$13995 ' 
Sale 
. ....... ~~.~.~.!.~:.?~ .. ~.~.~p.p..!~.~ .. . 

14" RGB & Composite Color Monitor 
Allows use of (·128 and (64 mode · composite and 80 column RGB mode . 
Must be used to get 80 columns in color with 80 column computers . Specially 
designed for use with the (128'5 special composite v ideo output , plus green 
screen onlv option switch. (odd 514.50 shipping) 

ListS399.00 $23995' 
Sale 

12" 80 Column Green/ Amber Monitor List $129 .00 $7995' 
Super high resolution composite green or amber screen monitor. 80 Sa Ie 
columns)( 24 lines. easy to read . Fantastic value . limited Quantities. 

9" Samsung Hi Res Green Screen Monitor listS129.95 $ 5 9 95' 
Super High Resolution 80 column monitor perfect for Apple & Loser 3000/ 128 5 I 
computers. Fantastic Value . Very limited Quantities. a e 

Turn Your Monitor into a TV Set Without Moving Your Computer 
Elegant TV Tuner with dual UHF/ V HF selector switches goes between your . 
computer and monitor. Includes mute, automatic fine tuning and computer- list $129.95 $ 4 9 95 
TV selector switches. Inputs included for 300 ohm, 75 ohm. and UHF. Can be 5 I 
used w ith cable TV and VCR's. Fantastic Value. limited Quantities . (Includes a e 
loop antenna for UHF & RCA connecting cobles) (Add $3.00 Shipping . Plus 
$3.00 for APO/ FPO) . 

75 Day Free Trial - 90 Day Immediate Replacement Warranty 

• LOWEST PRICES • BEST SERVICE IN U.S.A. • ONE DA r EXPRESS MAIL • OVER 500 PROGRAMS • FREE CATALOGS 

Add $10.00 lor sh ipping, handling a nd insura nce. lIIinoi, f.,klenls pl.cne odd 
6'1 % 1011 . Add S2O.00lor CANADA. PUERTO IIKO. HAWAII, and ALASKA orden. 
Canodlan orders mUI' be in U.S. dollars. WE DO NOT EXPORT TO OTHER 
COUNTRIES, EXCEPT CANADA . Enclose Cashier Check. MoM)' Orde, or P. r.onol 
(Mek . Allow 14 dorl lor delivery, 210 7 cloys for phoM orde,., 1 dOY . lIpress 
moil I Price, & Availabili ty subje<l lo c.hange without nollt • . 
VISA - MASTER CARD - C.O.D. C.O.D. on phone orders only 
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PROTECTO 
W e Love Our CustOTners 
22292 N . Pepper Rd .. Barrington . Illinois 60010 

312/382-5244 to order 



Rated No. 1 in Computer Education
De.lgnWare SAdoLE B.ue Chip

Tycoon - It tokes an Individual with loocI, of
confidence and driving ambition. to deal I" the
commodities marketploce. To for.... market
•.....to and _lop a plan of CIdlan bel.,... ...--====,,-....,
trodlng. 0,.. talent. that con make or break
you as you deal I" pr.doul metal •• oU,
grains and other Items of nece.alty. Armed
with charts and details from real·llf.
situations of the past. you con rneorch the
market and mak. your move oc:cordlngly. The
element of risk mak.. the go"" ploy a reol
challenge for all aspiring tycoon,. or even
...obIlahed en.,....,neurs. (Disk)
L1,t $29.95 SAU"'.tJ

"ron - I' you were given the opportunity
to Invest In real ..tat. with a complimentary
.um of money. soy S35.oooand a time limit of
52 game ·week. to tum that Into a million. ,----,~==-;-----,
how would you pl"OC4HtCl? Boron I. a program
that offen you the chance to find out what
your chanc.. of .ucces. In thl. complicated
venture will be. You mu.t uti liz. the allocated
funds wl..ly In buying...lIIng and dev.loplng
land becau.. realllf. Infl~.. lIk.
flunctuotlng mortoge rot.. and other
headaches thot oHect property owner. will be
apparent during ploy. It'. chall.nglng and
rl.ky to win the tltl. of Ioron (Dl.k\
L1.t $29.95 SAU '16."--

I~"Net.....M Locetl~- An
explorotlon of the continent that combines
Important foet, and Information In 0

challenging gome formot. The only European
geography program thot allows you to add
questions of your own. ff you min 0 question
during game pkly It I, .-.cycled to guarant..
learning. loch game, you move notion. to
proper locotkHl on a mop of Europe. The mop
'III, In with color 01 questlonl are COtTiKtly
onswered. Fo,. answen are rewarded with
bonus point•. WJnner of.he Porent. ChoIce
Awan!. (Disk)
List $401.95 SAU lit."

The -.ty T,.....,.,.t - Leam ba.lc
anatomy a. you play a game of foet. and
function. of the human body. Choose a
mal. or female body and r1"tOW bones and
organ. to their location. Then leam what
the body part. perform. Find out where
food I. digested. the Importance of kidney.
ond much much mor•. Add your own
biology q~.tlon. to help make homework
fun or to chall.nge a frl.nd. The game hot
multlpl. dlHlculty 1.....1. and bonus points
for fo.t on.we.... plu. color graphic•. (Dlak)
Uat W.95 SAU '26."

EeluWare

It.t.. & T,.lt. - A voluobleleamlng tool
for geography and hlatory .tudent•. Leam
baalc geogrophy and then go on to find out
Interesting toct. about every region In the
country. Find out where historical .vents
happened an the map. As you play quick
an.~or. rewardedwlth bonua point•.
In the ..Stat.... part of the program you
muat r1"tOW atat.. Into the right ploce
on the map ond the atatelights up In
bright color. In "Trolts" you Identify
•tote copttol. and landmark•. You con
olao design your own games (Dlak)
L1.t $oW.95 SAU , •."

Comma• • 14

SALE

..._-::::=...-.:::::s:...i-

MUII...I,. - Put you....lf In high gear and
loin the riak taken. becau.. you are about to
experience the New York Stock Exchange. To
get you atarted In Investments you are given tTrn==:-:-:==:-t':=-J.,..,."

$10.000 and 154 .tocka from 51nduatry
categorl.a. the rest I. up to you. Leam the
market aa you are foced with Infl~nces

boMd on true to IIf. eventa. good judg.ment
I. euentlol to whether you buy or ..II and
the status of your_I portfalla depends
on making the dght cholc... The ploy
Includes and Introduction to buylng-on•
morgln, coli options, put options and
borrowing ogolnst your net worth. (Disk)
lis. $29.95IAU $1'."

CammadaIWH

SALE

.....
!I!!"-

--
liimbers l
.- ..---._--

........... N ......... -Introduceyour
young children to bask orlthmetk
concepts with this prog...... that cambI_
lively animation with four C1d1on_.
For child..., with minimal .-dIng skills.
they wlllleom shape dlacrlmlnotlon. eye
hand coon:Jlnotlon. number recognition and
...,.mlal counting to nome ju.t a few.
Children will delight In maneuvering a hot
air balloon. Ieodlng a mosquito to tofety
ond pushing blocks and trlangl.. Into
dlfferen. shapes. (Disk)
LIs. $39.95IAU '1'."

.. . I
3' •;;:-..= 11 [I

=,....~
Ii·· P 2
% S- o',.-- er 0

~~&.. • 3_' 4· •
.- nS--;c;;;;. D

A........ I.t. or J - An Introduction to
AIoebto concepts and definitions. Helps
atudents mas.., the fundamentals of flnt
year AIoebto. oddltlon of real numbe....
multiplication of real numbers. aolvlng
equations. aoIvlng lnequolltl.. and
absolute ¥OI~ ..... Studenta con leam In
... ways: They con work the aomple
problems. rwad diaculiions of concepts,
wat<h equations being salved. 0< s.udy
rules that eov-m mathematic operations.
The r..ult la that the student creat.. a
leamlng proe..s that he or she Is most
camfa<table wI.h. (Disk)
I •

*" *" Britannica Learning Companies *" *"
RNdef semce No. 111

Rated No. 1 in Computer Education 
DesignWare SALE B.ue Chip 

European Natlon,.net LocatloNi - An 
e xploration of the continent that combine. 
Important foct. and Information in 0 

challenging gome formot. The only European 
geography program thot allows you to add 
questions of your own. If you miss a question 
during game ploy It I. rKycl.d to guarant .. 
learning. Each game, you move notions to 
proper location on a mop of Europe. The mop 
filii In with color a. questions are correctly 
answered . Fo.t answer. or. reworded with 
bonus point •. Winner of the Porents Choice 
Award . (Disk) 
List $4-4 .95 SALE nt." 

The ~y Tran.,..r.nt - learn basic 
anatomy o. you ploy 0 gome of foetI and 
function. of the humon body. Choos. a 
male or femal. body and move bone. and 
organ. to their location. Then leorn whot 
the body part. perform. Find out where 
food I. dlge.t.d. the Importance of kidneys 
and much much more. Add your own 
biology questions to help make homework 
fun or to challenge a friend . The game has 
multiple difficulty levels and bonus points 
for fast answers. plus color graphics. (Disk) 
lilt S«.95 SAU SU • ., 

State. I. Trait. - A valuable learning tool 
for geography and history students . learn 
ballc geography and then go on to find out 
Interesting foets about every region In the 
country. Find out where historical events 
happened on the mop. A. you ploy quick 
answers are rewordedwlth bonus points. 
In the "States" port of the program you 
must move .tote. Into the right place 
on the mop and the state lights up In 
bright color. In "Traits" you Identify 
state capitols and landmork • . You can 
also de.lgn your own games (DI.k) 
list 544.95 SAU SU." 

Commodor.H 

SALE 
AI .. bra 1.2, o r 3 - An introduction to 
Algebra concept. and definitions. Helps 
students moster the fundamentals of first 
year Algebra , addition of real numbers . 
multiplication of real numbers , solving 
equations. salVing Inequalities and 
absolute value sets . Students can learn in 
-4 ways: They can work the sample 
problems. read discussions of concepts . 
walch equations being solved. or study 
rules thot govern mathemotic operations. 
The result is that the student creates a 
learning process that he or she is most 
comfortable with. (DI.k) 
I 

..,.,,....-:-::-, Tycoon - It fakes an individual with foods of 
........... '" confidence and drivi ng ambition. to deal In the 

commodities marketplace. To fares .. market EUIt:JIlEAN 
NATkJNS& trends and develop a plan of octlon before r::::J~g~~~~3 

trading . are talent. that can moke or break ~ 
you as you deal In preelous metal s , oil , 

... _-.. - e 

... _ .... -

grOins and other items of neee .. lty. Arm.d 
with chart. and detail. from real -life 
.ltuatlon. of the past. you can re.earch the 
market and make your move accordingly. The 
element of risk makes the game playa real 
challenge for all a.plrlng tycoons. or even 
establlsh.d entrepreneur • . (Disk) 
lI.t $29.95 SAUS,.." 

"ron - If you were given the opportunity 
to Inve.t In real estate with a complimentary 
.um of money. say $35.000 and a time limit of 
52 game -w .. k. to tum that into a million . 
haw would you proceed? Baron Is a program 
that offer. you the chance to find out what 
your chance. of succe .. ln thl. complicated 
venture will be. You mu.t utlli~e the allocated 
funds wisely In buying. seiling and developing 
land because ·reallif. Influences like 
flunetuatlng mortoge rate. and other 
headache. that affect property owners will be 
apparent during play. It's challenging and 
ri.ky to win the title of Baron (DI.k) 
lI.t S29.95 SAU SU • ., 

Millionaire - Put yourself in high gear ond 
join the rl.k token. because you ore about to 
experience the New York Stock Exchange. To 
get you started In Inve.tments you are given 
SI0.000 and 1~ stocks from 5 lndu.try 
categories. the rest Is up to you . learn the 
market as you are faced with Influence. 
based on true to life events , good ludgement 
Is e .. entlal to whether you buy or sell and 
the status of your per.onal portfolio depends 
on making the right choices . The ploy 
Include. and Introduction to buying -an
margin , call options , put option. and 
borrowing against your net worth . (Disk) 
lI.t $29.95 SAU S"." 

EeluWare 
Web.ter' . Humbe,.. - Introduce your 
young children to basic arithmetic 
concepts with this program that combines 
lively animation w ith four octlon games. 
For children with minimal reading skills. 
they will learn shope discrimination . eye
hand coordination. number recognition and 
sequential counting to nome lust a few. 
Children will delight In maneuvering a hot 
air balloon. leading a mosquito to sofety 
and pushing blocks and triangles Into 
different shopes. (Disk) 
list $39.95 SALE sn . ., 

Commodor.H 
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C128

PROTECTO
We Love Our Ousto?ners
22292 N. Pepper Rd., Borrington, illinois 60010

312/382-5244 to order

••Id 0Yef' MoHow - The ultimate In multi screen computer
graphics hal arrived. (over ,Ix screens) The Soviet' have launched
on attock. First you must locate and destroy the ICBM missile,
from your Stealth Bomber, then "
you must lead your squadron _
through the Soviet terroln to the ..... '., ~
Kremlin It,elf. Destrov the J- •
defenses, then destroy the ~ • ~
defense center and finally the ;..: _ ='
attock operations them,elves. FIV •
planes, launch grenades, shoot ~ ... ...
bazookas. Super Fantastic •
Graphics, Sound, Animation. ~.~
lis' $39.95. SClI. In.''. (Disk.) ~ ..6

_chh_d II - Fantastic hi-res scrolling scr..ns will lead you .---1IIlIII1
to new levels of excitement. Thr.. scenarios, each with fantastic r·
scrolling screens, odd great realism to the game. First you .....
maneuver your helicopter pa.t tanks and artillery to the fortre..
wall. Then you must time your moves quickly as you go through I '
the opening and closing gates. Scene 2 storts after you drop your I I
paratroopers and make your way to the dictators machine gun
emplacement. You must attack the dictator and rescue his
hostages. Finally in Scene 3 you have the final confrontation plus
you can be the rescuer or the dictator and ploy against an
opponent or the computer. Fantastic two player Head to Head
action. Highly recommended. (Disk) list $49.95. SClI. In.ts ..__

Dllk Drive Speeder-Uppers
MIlch 5 - Plug Mach 5 Into the cartridge port and turn on the computer.
the cartridge works automatically to load programs up to 5 time, falter
than normal. Loads 99% of all software. even copy protected games.
Works with all popular printers. Will Ii.t directories without disturbing
programs In memory. Commands such as LOAD. SAVE, OPEN etc. are
executed with one keystroke. More features than most other "fast
looders". Does nol disturb RAM. (Cart.) list $34.95. SClI. " ••ts.

Super Salell Save On

Access Software
Be.t Multi Level Graphic. Game. In the U.S.A•...........

Add $3.00 for shipping. bondllng and Insurunc•. illinois resldenls
pleose odd 6'11 % lox. Add $6.00 for CANADA, PUERTO RICO.
HAWAII. ALASKA. APO·FPO orders. Canadian orders musl be In U.S.
dollars. WE 00 NOT EXPORT TO OTHER COUNTRIES, EXCEPT
CANADA. Enclose Cashiers Check, Money Order or Persaool Check.
Allow 14 days for delivery, 210 7 days lor phone orders, 1 dayellpre..
mall I Prkes & availability subjKt 10 change wlthoul nallce.
VISA- MASTER CAitO - C.O.D. C.O.D. an Phone orders only

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••

Mach 12. - This "fast loader" will load programs up to 500% fast.r on
the 15..1 disk drive or the 1571 drive In 15411 mode, plus It has feature.
that make it one of the best on the market. A full help menu, screen
dump, 95% compatibility, 10 second formatting, plus much, much more.
(Disk) lis' $49.95. SClI. US.ts.

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••

.......r IeNIrti - This Is not just another golf program, It II the malt
realistic one on the mark.t because it is recUy a simulator that allows
true perspective of the game. Three level, of play take you from beginner
to pro. The cour••• or. difficult and require concentrotion to come In
under par. (Disk) LIs, $39.95. SClI. 123.". Coupon $22.95.
Dldl No.1 - Cou"" for ......... locii'd. Four dlHerent golf course. or.
on 'his disk of vorylng degrees of difficulty. list $19.95. SClI. In.''.

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••

C64

_ch ....d - Multi Screen computer graphics at its finest. First
you must maneuver your fleet through the mine laden channel
while torpedoes are fired at you from all .ide•. Next you must

engage the enemy plane. with
your anti-aircraft guns (best
scenario graphics anywhere).
Then you must sink the enemv
fleet before they sink you. Next
you maneuver to the beach head
where your tanks must get
through on obstacle course and
finally fight the ultlmote bollie a'
Headquarters. All ,cenes in
stunning 3-D graphics. List $39.95.
SClI. 117•.,. (Disk or Tape.)

•
=

\I •• • • 

• 
=-

C64 Super SaieU Save On 

Access Software 
Best Multi Level Graphics Ga,"es In the U.S.A. 

Lead.r Board - This Is not just another golf program, It is the mos' 
realistic one on the market because it is really a simulator thot allows 
true perspective of the goma. Three levels of ploy toke you from beginner 
to pro. The courses ore difficult and require concentration to come in 
under por. (Disk) List $39.95. Sal. $23.". Coupon '22.95. 
Disk No.1 - COu ...... for Lead., Board. Four different golf courses ore 
on this disk of varying degrees of difficulty . List $19.95. Sal •• U •• S • 

C128 

.!.!:!.!!!.!.!!.!.!~ !.!.!.!.!.!.!.!.!.!. •••••••.•• ' ..... , ................. n 'n· •••••••••••••••••••••••••••••••••• ~~:! ••••••••• !.!!.!.!... 

Disk Drive Speeder-Uppers 
Mach 5 - Plug Mach 5 into the cartridge port and turn on the computer. 
the cartridge works automatically to load programs up to 5 times faster 
than normal. loads 99% of all software. even copy protected games. 
Works with all popular printers. Will list directories without disturbing 
programs in memory. Commands such as LOAD. SAVE. OPEN etc. are 
executed with one keystroke. More features than most other " fast 
looders". Does not disturb RAM. (Cart.) list $34.95. Sale .1 •.• 5. 

Mach 121 - This " fast looder" will load programs up to 500% foster on 
the 1541 disk drive or the 1571 drive in 15 .. 1 mode. plus It has features 
that make it one of the best on the market. A full help menu, screen 
dump, 95% compatibility. 10 second formatting . plus much. much more. 
(Disk) list $~9.95. Sal. $1'." . 
.•...............................•.......•....... ' ...•..•.•.•• , .. 

.. achh_d II - Fantastic hi · res scrolling screens will lead you .----. 
to new levels of excitement. Three scenarios. each with fantastic ~ 
scrolling screens, add great realism to the game. First you 
maneuver your helicopter past tanks and artillery to the fortress 
wall . Then you must time your moves quickly as you go through 
the opening and closing gates . Scene 2 storts after you drop your 
paratroopers and moke your way to the dictators machine gun 
emplacement. You must attock the dictator and rescue his 
hostages. Finally in Scene 3 you have the final confrontation plus 
you can be the rescuer or the dictator and ploy against an 
opponent or the computer. Fantastic two player Head to Head 
action. Highly recommended. (Disk) list $"9.95. Sale .22.'5 ... __ 

• ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
leach Head - Multi Screen computer graphics at its finest . First 
you must moneuver your fleet through the mine laden channel 
while torpedoes ore fired at you from all sides. Next you must 

engage the enemy planes with 
your anti -aircraft guns (best 
scenario graphics anywhere). 
Then you must sink the enemy 
fleet before they sink you. Next 
you maneuver to the beach head 
where your tonks must get 
through an obstacle course and 
finally fight the ultimate battle at 
Headquarters. All scenes in 
stunning 3-D graphics. List $39.95. 
Sal. $17.". (Disk or Tope.) 

Add $3.00 for shipping , I)o ndllng and Insuronc • . illinois res ident s 
pleo,e odd 6 'h % lox. Add $6.00 fo r CANADA, PUERTO RICO, 
HAWAII. ALASKA, APO·FPO orders. Canadian ordetl mUlt be in U.S, 
dollorl. WE DO NOT EXPORT TO OTHER COUNTRIES, EXCEPT 
CANADA . Enclole Cashie rs Check , Money Order or Per, onol Check. 
Allow 14 day, for delive ry, 2 to 7 dOYI for phone ordetl. 1 doy e xpr . .. 
moill Prices & availability suble<t to chong. w ithout nollce. 
VISA - MASTER CARD - C.O .D. C.O .D. on Phone ordetl only 

Raid over MOMOW - The ultimate In multi screen computer 
graphics has arrived. (over six screens) The Soviets have launched 
on attack. First you must locote and destroy the ICBM missiles 
from your Stealth Bomber. then 
you must lead your squadron 
through the Soviet terroin to the 
Kremlin itself. Destroy the 
defenses, then destroy the 
defense center and finally the 
attack operations themselves. Fly 
planes. launch grenades, shoot 
bazookas. Super Fantastic 
Graphics, Sound, An imation. 
list $39.95. Sal. $22.". (Disk.) 

P.OTECTO 
We Love Our Oust01ners 
22292 N. Pepper Rd., Barrington. Illinois 60010 

312/382-5244 to order 
R .. der Service No. 118 
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Commodore 64

Jet Combat Plight Simulator - Flight .imulotion programs
are the most reque.ted In the country. The key to a goad one is
realism, the sensation of being in the cockpit - guiding the
plane through take-oHs, landings and air to air - air to ground
combat. You are an Air Force pilot and your mission is critical.
Your success in completing your orders depends on how
quickly and accurately JOU read. Very intense - Fantastic
Graphics, onimolion on control elemenls. (Disk) List $39.95.
Sal. n •.ts.
Summ... Ga.... II - The original Summer Gomes was last
Summer's No.1 seller. Carry on the tradition with another
chance to "Go for Ihe Gold I" Inlraducing Summer Gomes II
with 8 new Olympic events including Koyaking, cycling,
'encing, diving, track & field, gymnoslics and equastrian. The
excitement of Olympic competion is present in this new version
as it was in the original. Great graphics and sound eHeds. This
one's a winner! (1 to 8 players). (Disk)
Lisl $39.95. Sal. fa.".
Movl. Monst... - Remember all those Saturday afternoans in
fronl of the TV, with a big bawl of popcorn and an old Japanese
monster movie? If you do then Epyx has created a program that
will soon become a favorite in your software library. You
choose the monster and control the outcome of the movie. The
movies of the past always ended with the destrudion of the
monster but you can tum the tables by placing your creation in
Ihe hero role. Develop exciting plals for haurs of fun. (Disk)
Lisl $39.95. Sal. US.ts.
The N.w Worl..•• G..-t_ ....ball 0._ - One of the
season's ho"est oHerings is this new enhanced baseball
program. Fans can toke over managing their favorite team. or
create on All-Star team with players from the past or present.
Twa double sided disk. are filled with IlIOms, players and their
stats. The graphics are improved and the team roster is the
most complete that is currently available. A scoreboard will
challenge your knowledge of basebalilrivia. Two game modes
allow you 10 play and manoge or just manage. Fantaslic. (Disk)
Lisl $3,4.95. Sal. $I'.".
Super Graphics

P_ Loa" c.rtrW.. - Load, sove
and capy dl.k. five time. fa.ler than
normal. " plug. Inla the cartridge part
at the Cammadare 64 and gael 10 work
aulamatically loading dl.k. wilh IIOse.
And thai'. only the beginning. It can
copy a .ingle file, capy the whale di.k,
send disk commands, and even list
directories without erasing programs
.tored in memory. (Cartridge). Li.t
$39.95. Sal. U2.ts.

~_._-'-- 1J"r~TU~G"I:'l'......-, PlIlITIMl__

~ ~

•.. .~ ~
" The Best

Arcade Games Around

ORDER
NOW

Commodore 64

wort.. Konrt. Cha"",IOMhlp - Become a Karole mosier!
You must prove your ability as you earn your belts. Travel to
four different cities to fight a series of opponents. There are 1..
controllable maves, including kicks, blocks and front flips. The
opponents become progressively tougher as skills improve.
Start as a "white belt" in this exciting martial arts challenge.
The character on-screen is realistic right down to facial
expressions. Excellenl graphics and background music. (Disk)
L1sl $34.95. Sal. fl'.". Coupon $/7.95.

Super Croci. - Experience the excitement and danger of
motorcyc e racing. lean into the turns and cruise through the
scenic Grand Canyon or the Rocky Mountains, as you race cross
country. Measure your speed with your tachometer and
speedometer. All the instruments are realistic. Features eight
different courses, day and night racing and obstacles to
challenge Ihe driver, like road barricades, ail slicks and ice.
The competition is stimulating and the graphics are first rate.
(Disk) List $39.95. Sal. fU.ts.
The Worl..•• G..-t..t P_tball 0._ - This one has il all 
strategy, odion, three views of the field. It's in a class all its
own I Finally, a foalball game thai nat only puts you on Ihe
field, but also on the sidelines in Ihe coach's shoes. Use the
"Playbook" or design your own offensive and defensive ploys.
Then, grab the jayslick and pul your strategy 10 the tesl. You
control key players to run a sweep. make a tockle. throw a
pass and even kick a fieldgoal. All the acllon and all the
stralegy make this your favorite foolball game. (Disk) List
$39.95. Sal. f22.".

WInter Ga..... - Experience the challenge of six winter
sparting evenls. In the Bobsled. you're righl in the tube
careening along the walls. At the SkiJump, you control your
form in take·all, flighl and landing. In Figure Skaling, timing
counts for the transitions, the jumps ond landings.
Choreograph your own routine in Free Style Skating. Hat Dog
Aerials push your agility to new heights. The 8ialhlon
challenges your enduronce in cross-country skiing. There's
even an opening ceremony. complete with national anthems.
One to Eight Players.
(Disk) List $39.95. Sal. nus.

Add $3.00 for shipping. handling and insurance. illinois residents
plea.. odd 6 1ft" tax. Add $6.00 for CANADA. PUERTO RICO.
HAWAII. ALASKA, APO·FPO arde,... Canadian orde,.. must be In u.S.
dollars. WE DO NOT EXPORT TO OTHER COUNTRIES, EXCEPT
CANADA. Enclose Cashle,. Check. Money Order or Personal Check.
Allow 1111 doys for delivery. 2 to 7 days for phone orders, I do)' e.prell
malll Prices & availability lublect to chonge without nollee.
VISA-MASTER CARD-C.O.D. C.O.D. on PhoM orders only

PROTECTO
We Love Our Oustomers
22292 N. Pepper Rd., Borrington, illinois 60010

312/382-5244 to order

Commodore 64 

ORDER 
NOW 

Fa.t Load Cartrldl. - load. .ave 
and copy di.k. five time. fa.ter than 
normal. it plugs Into the cartridge port 
at the Commodore 64 and goes to work 
automatically loading disks with ease. 
And that'. only the beginning. It can 
copy a .ingle file. copy the whole disk. 
send disk commands, and even list 
directories without erasing programs 
stored in memory. (Cartridge). list 
$39.95. Sal. n2.95. 

Commodore 64 

ORDER 
NOW 

The Best 
Arcade Garnes Around 

World Karat. Championship - Become a Karote mos.er! 
You must prove your ability as you eorn your belts. Travel to 
four different cities to fight a series of opponents. There ore 14 
controllable moves. including kicks. blocks and front flips . The 
opponents become r.rogressively tougher as skills improve. 
S.art as a "white be t" in this exciting martial arts challenge. 
The character on-screen is realistic right down to facial 
expressions. Excellent graphics and background music. (Disk) 
list $34.95. Sola $1'.95. Coupon S17. 95. 

Super Ctel. - Experience the excitement and danger of 
motorcyc e racing. lean Into the turns and cruise through the 
scenic Grand Canyon or the Rocky Mountains, as you race cross 
country. Measure your speed with your tachometer and 
speedometer. All the instruments are realistic. Features eight 
different courses, day and night racing and obstacles to 
challenge the driver, like road barricades, oil slicks and ice. 
The competition is stimulating and the graphics are first rate. 
(Disk) list $39.95. Sal. 523.95. 

Th. Warld'. Great •• t Football Gam. - This one has it all -
strategy, action, three views of the field. It 's in a closs all its 
ownl Finally. a footboll game that not only puts you on the 
field , but also on the sidelines in the coach's shoes. Use the 
"Playbook" or design your own offensive and defensive ploys. 
Then, grab the joystick and put your strategy to the test. You 
control key players to run a sweep, make a tackle, throw a 
pass and even kick a fieldgoaJ. All the action and all the 
strategy make this your favorite footboll game. (Disk) list 
539.95. 501.522.95. 

Wlnt., Game. - Experience the challenge of six winter 
sporting events. In the Bobsled. you 're right in the tube 
careening along the walls. At the SkiJump. you control your 
form in toke· off. flight and landing. in Figure Skating. timing 
counts for the transitions, the jumps and landings . 
Choreograph your own routine in Free Style Skating. Hot Dog 
Aerials push your agility to new heights. The Biathlon 
challenges your endurance in cross-country skiing. There's 
even an opening ceremony. complete with notional anthems. 
One to Eight Players. 
(Disk) list $39.95. Sal. n3.95. 

Add 53.00 for shipping. handling and insurance. ill inois residents 
plea .. odd 6 ',(, % tax . Add 56.00 for CANADA. PUERTO RICO, 
HAWAlI, ALASKA, APO·FPO orde,.. Ca~dion orders must be In U.s. 
dollars. WE DO NOT EXPORT TO OTHER COUNTRIES, EXCEPT 
CANADA. Enclose Coshle,. Check. Money Order or Personal Check . 
Allow 1 .. doys for delivery, 2 to 7 days for phone orders, I doy e. press 
moll l Prices & availability sublect to chonge without nollee. 
ViSA - MASTER CARO - C.O.D. C.O.D. on Phone orde,. only 

Jet Combat flight Simulator - Flight simulation programs 
are the most requested in the country. The key to a good one is 
realism , the sensation of being in the cockpit - guiding the 
plane through take-offs. landings and air to air - air to ground 
combat. You are an Air Force pilot and your mission is critical. 
Your success in completing your orders depends on how 
quickly and accurately you react . Very intense - Fantastic 
Graphics, animation and control elements. (Disk) list $39.95. 
Sal. $1'.95. 
Summer Game. II - The original Summer Games was last 
Summer's No. 1 seller. Carry on the tradition with another 
chance to "Go for the Gold! " Introducing Summer Gomes II 
with 8 new Olympic events including Kayaking, cycling, 
fenCing, diving, track & field, gymnastics and equastrian. The 
excitement of Olympic competion is present in this new version 
as it was in the original. Great graphics and sound effects. This 
one's a winner! (I to 8 players) . (Disk) 
list $39.95. Sal. nO.95. 
Movl. Mon.ter - Remember all those Saturday afternoons in 
front of the TV. with a big bowl of popcorn and an old Japanese 
monster movie? If you do then Epyx has created a program that 
will soon become a favorite in your software library. You 
choose the monster and control the outcome of the movie. The 
movies of the post always ended with the destruction of the 
monster but you can turn the tables by placing your creation in 
the hero role. Develop exciting plots for hours of fun. (Disk) 
list $39.95. Sal. 523.95. 
Th. N.w World'. Great .. t BoMball Gam. - One of the 
season's hottest offerings is this new enhanced baseball 
program. Fans can take over managing their favorite team, or 
create on All-Star team with players from the past or present. 
Two double sided disks are filled with teams. players and their 
stats. The graphics are improved and the team roster is the 
most complete that is currently available. A scoreboard will 
challenge your knowledge of boseboll trivia. Two game modes 
allow you to play and manage or just manage. Fantastic. (Disk) 
list $34.95. Sal. $1'.95. 

Super Graphics 

PROTECTO 
We Love Our CustO'1ners 
22292 N. Pepper Rd., Barrington, Illinois 60010 

312/382-5244 to order 
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SALE
Commodore 64

Sticky..... Numbers - There
are colorful groups of big
moving objects, such as ducks.
birds and bears. that reinforce
numbers and counting skills.
You can use the space bar to
learn to count up and down.
The many possible picture
combinations work to captivate
youngsters with on endless
variety of picture shows and
give them plenty of hands on
computer experience. (32 page
baok. disk. colorful Stickybear
poster, Stickybear stickers.)
(Disk) List $3-1.95. Sole $14.95•

C 5
6 A
4 L

E

We Love Our CustO'Tners
22292 N. Pepper Rd.. Barrington. Illinois 60010

312/382-5244 to order

PROTECTO

Stlckybea. Math - Kids learn math skills as they help the
Stickybear Family out 01 sticky jams. For every set of
addition and subtraction problems youngsters get right.
Stickybear gets a step closer to gelling aut of the jam.
(Disk) list 529.95. Sal. $14.95.

Stlckyb_. __ding
3 fun activities that build
reading comprehension skills.
Match The Wards: Kids practice
vocabulary as they match up
ward and picture sets. Find The
Ward: Turns the words in a
sentence into animated action.
Build A Sentence: Children
choose a subject. a verb and on
object, then watch them turn
into a picture. (Disk)
List $29.95. Sole $14.95.

C 5
6 A
4 L

E

Weekly Reader
* Educa#;onal Progra,"s

Sticky..... Typing - Stickybear makes learning the keyboard bath easy & fun for anr::;.e. A 3 game format provides
diHerent levels so that as typing skills improve so does the level of diHiculty. Sticky , K.yp.... is geared to the
needs of the child or the beginner. the stress is an the keyboard. To increase typing speed and accuracy the fast-paced
Sticky"'" Thump will provide a real challenge. Sticky"'" Storl•• allows further practice with real text for timed
practice. Everything from jokes, stories and bright amusing graphics make this one of the most delightful typing programs
ever, plus you can keep track of your progress and store on disk. (Disk) List 529.95. Sol. $14.95•....---...

SALE

...dd $3.00 lor shipping, handling ond Insuronce. illinois resldenl.
pl.a~ odd 6~% lox. "'dd $6.00 for CAN...OA. PUERTO RICO.
H"'W"'II ....l",SK..., APO·FPO orders. Conodlon orders must be In U.S.
dollors. WE DO NOT EXPORT TO OTHER COUNTRIES. EXCEPT
CAN...O.... Enclo.e Co.hlers Check, Money Order or Personol Check.
Allow'" cloy. for delivery, 2107 doy. for phone order., 1 doyexpre..
moll I Price. & ovollobillty subiect to chonge without notice.
VISA - M"'STER CARO- C.O.D. C.O.D. on Phone orders only

Sticky..... Spallg.abb•• - 3 games in one: Picture Spell
contains over 200 word/picture combinations. Word Spell is
a scramble game. players recreate words shown on the
screen. Bear Dunk involves guessing a word to save
Stickybear from a dunking. (Disk) List $29.95. Sale $14.95.

Stlckyb_. Town Bullde.
Kids develop essential map
skills as they build a town with
roods. parks, airports, bridges.
.tc. and save on disk. That's
just the first game. In Take A
Drive. Compass-reading and
directions ore stressed. With
Find The Keys, follow clues to
locate mystery keys. (Disk)
list $29.95. Sale $14.95.

Commodore 64

" ...... 8ervfce No. 111

Sticky..... ABC - Beautifully
animated pictures help children
learn their ABC's and become
familiar with computers. Two
.full-screen. full-color pictures
with sound represent each
I.ller in the alphabet. Besides
helping boys and girls become
familiar with computers,
Stickybear ABC teaches
younger children to recognize
and name the lellers. Older
children begin to recognize
words on sight. (Disk)
list $3-1.95. Sale $14.95.
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Weekly Reader Commodore 64 Commodore 64 

SALE SALE 

* Educa#ional Progranls * 
Stlckybear Typing - Stickybear makes learning the keyboard bath easy & lun for anyone. A 3 game format provides 
diHerent levels so that as typing skills improve so does the level of difliculty. Stlcltybear Keypre .. is geared to the 
needs of the child or the beginner. the stress is an the keyboard . To increase typing speed and accuracy the fast-paced 
Stlcltybear Thump will provide a real challenge. Stlcltybear Storie. allows further practice with real text for timed 
practice . Everything from jokes. stories and bright amusing graphics make this one of the mast delightful typing programs 
ever. plus you can keep track of your progress and stare on disk. (Disk) list $29.95 . Sale $14.95 . 

C 5 
6 A 
4 L 

E 
Stlckybear 5pellgrabber - 3 games in one: Picture Spell 
contoins over 200 word/ picture combinations. Word Spell is 
a scramble game. players recreate words shown on the 
screen. Bear Dunk involves guessing a word to sove 
Stickybear from a dunking. (Disk) list $29 .95 . Sale $14.95. 

Stlckybear Town Builder 
Kids develop essential map 
skills as they build a town with 
roods, parks. airports. bridges. 
etc. and save an disk. That's 
just the first game. In Take A 
Drive. Compass-reading and 
directions are stressed. With 
Find The Keys. follow clues to 
locate mystery keys. (Disk) 
list $29.95. Sale $14.95. 

Stlckybear ABC - Beautifully 
animated pictures help children 
learn their ABC's and become 
familiar with computers. Two 
.lull-screen. full-color pictures 
with sound represent each 
leller in the alphabet. Besides 
helping bays and girls became 
familiar with computers, 
Stickybear ABC teaches 
younger children to recognize 
and name the lellers . Older 
children begin to recognize 
wards on sight. (Disk) 
list $34.95. Sale $14.95. 

Add $3.00 lor shipping , hondllng ond Insuronce. illinois residents 
plea.- odd 6 Y1 % tox. Add $6 .00 for CANADA. PUERTO RICO. 
HAWAII . ALASKA. APO·FPO orders. Conodlon orders must b. in U.S. 
d01l0n . WE DO NOT EXPORT TO OTHER COUNTRIES. EXCEPT 
CANADA. Enclo.e Co.hlers Check , Money Order or Personol Check . 
Allow I .. doys for d.livery . 2 to 7 doy. for phone orders. 1 doy express 
moil I Price. & ovollobillty subiectto chonge without nolle • . 
VISA - MASTER CARD - C.O.D. C.O.D. on Phone orders only 

C 5 
6 A 
4 L 

E 
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Sticky bear Math - Kids learn math skills as they help the 
Stickybear Family aut of sticky jams. For every set of 
addition and subtraction problems youngsters get right. 
Stickybear gets a step closer to gelling out of the jam. 
(Disk) List $29.95. Sale $14.95. 

5tlckybear Reading 
3 fun activities that build 
reading comprehension skills. 
Match The Words : Kids practice 
vocabulary as they match up 
word and picture sets . Find The 
Word : Turns the words in a 
sentence into animated action . 
Build A Sentence: Children 
choose a subject, a verb and an 
object. then watch them turn 
into a picture. (Disk) 
list $29.95. Sale $14.95. 

5tlckybear Numbers - There 
are colorful groups of big 
moving objects . such as ducks. 
birds and bears. that reinforce 
numbers and counting skills . 
You can use the space bar to 
learn to count up and down. 
The many possible picture 
combinations work to captivate 
youngsters with on endless 
variety of picture shows and 
give them plenty of hands on 
computer experience. (32 page 
book. disk. colorful Stickybear 
paster. Stickybear stickers .) 
(Disk) list $34.95. Sale $14.95. 

P.OTECTO 
We Love Our Custo-rners 
22292 N . Pepper Rd ., Barrington. Illinois 60010 

312/382-5244 to order 
Rellder Service No. 118 
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HeartWare'"
ADlmated friendahlp GneIIq DIsk

And Love Nota Mu
$7.95

_ ...__1 _

_ nlo.... _ ..... _.._-~_ ....-___11 _-_ _~-.......---~
Our Holiday Gift To You··FRE£ HOLIDAY GRAPHICS DISKI

:r:11~uo~~~nl;::~me:oc:u:w1t~~~~~:'r:. ::=-~..
'I' orlnt utility for m'krn~,O,"Unll CarClt, Blnn.,.. Orn,menU
.nd lUllinG. 01 party I1U' to e-'-br.1I t .... nolldWllhrough the
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CardWare'"
ADlmated BIrthday GrectIDg DIsk
And AII·Occeolnn Card MaIou
$7.95

Available (or Commodore 64/128. Atari 400.
800.800 XL. 1200 XL. 130 XE. Apple lie. c.+
with 64K. and iBM PC. XT, AT and PejT.
with 256K and a color graphics adapter.
-Soflware not included in WareWithAIJ.

Celebrate EvenrOccasion
WithYourCOmputer!

You've no idea just how much fun your computer can be!
With Hi Tech Expressions creative software, your computer will come alive

with musical animation, paper printouts, and computer greetings.
With CardWare and HeartWare you can personalize And the data base will make sure that no occasion
the animation to make your own greeting disks. or friend is forgotten.
Or express special wishes on full-page printouts Add an artistic flair to all ofyour Hi Tech Expressions
and folded cards. with WareWithAlI. It's the state-of-the-art supply
Throw a high-tech party with PartyWare. Create festive kit with everything you need to jazz up your
invitations. banners. hats. games ... all kinds ofparty computer creations.
stuff. You can even make floppy disk invitations! Your computer never had such fun!

Special For The Holidays

PartyWare,.
Card And hrty~ lQl Wllh
DaiabaM Offrialds And EwnlS
$12.95

Every Occasion 
Your COmputer! 

You've no idea just how much fun your computer can be! 
With Hi Tech Expressions creative software. your computer will come alive 

with musical animation, paper printouts, and computer greetings. 
With CardWare and HeartWare you can personalize And the data base will make sure that no occasion 
the animation to make your own greeting disks. or friend is forgotten. 
Or express special wishes on full-page printouts Add an artistic flair to all of your Hi Tech Expressions 
and folded cards. with WareWithAll. It's the state-of-the-art supply 
Throw a high-tech party with PartyWare. Create festive kit with everything you need to jazz up your 
invitations, banners. hats. games .. . all kinds of party computer creations. 
stuff. You can even make floppy disk invitations! Your computer never had such fun! 

Animated Birthday Greeting Disk 
And AU-Occasion Card Maker 
$7_95 

PartyWare,. 
Card And Party Design Kit With 
Database Of Friends And Events 
$12.95 
Available (or Commodore 64 / 128. Atari 400. 
800. 800 XL. 1200 XL. 130 XE, Apple l1e. c. + 
with 64K. and IBM PC. XT. AT and PC Jr. 
with 256K and a color graphics adapter. 
-Software not included in WareWithAII . 

Special For The Holidays 

_,,,_ .. _10_ 
=. "j;".",,="""':::::::="- =""_-:="'-=S:--=---....... -,~- .. .. - -----...,. ... ___ 11 .. ... _ -_ ...... -y-...... --~ 
Our Holiday Gift To You ·· FREE HOLIDAY GRAPHICS DISKI 

:r:C11~uo~To1mQjn1;::~1~:~~1t~~~~~:'r:. ::~~ •• 
II. orlnt utility for m'kf"l GrMtlnll CudS, Slnnll'$, Orn,menU 
Inc.1I kinOI 0 1 .,.rty nul to e-rlb,,,. 11'11 nolloW$ Ih,ou9l1 1M 
NIW V .. ,I 
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Animated friendship Greeting Dbk 
And Low Note MaJoao 

$7.95 

WarelMthAll'" 
ColorfuDy DesIpcd Paper, Envelopes, 

Stickers, Marloon,Dbk Labels,Dbk' 
$12.95 

HI Tech EsPi Zllklu, Inc. 
2699 South Bayshore Drive 

Suite lOOOA, Coconut Grove, florida 33133 
305/ 854-2318 1·800-848·9273 

Te10x 67124081M1CO 
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competition PIlOTM

'000
List $12.95

Sale $4.95
Single Fire
Button
Spring
Switches

competition PRO~
-~...-.. .-.
---=~.,-.,.. --- -._._._........ -.-.....,.

Allows Keypad
Hook Up

List $29.95
Sale $24.95

for Atari@ 5200

~\\. II
I

~,. ..
~

Economy Joystick
for Atari@ ICommodore@

Add $3.00 for shipping, handling. and Insurance. illinois ,••leMnt. plea.. odd
6'11 % sal•• tax. Add $6.00 for CANADA, PUERTO RICO, HAWAII, ALASKA,
APC·FPO orders. All orders must be In U.S. Dollar•• WE 00 NOT EXPORT TO
OTHER COUNTRIES EXCEPT CANADA. Enclose Cashl.r Check. Money Order or
Personal Check. Allow 14 days for delivery. 2 to 7 doy. for phone orda~. I day
••preu mall. Prlc•• & Availobillty subiKf to change without notlc•.
VISA MASn. CAItO C.O.D. C.O.D. on "hone orden onlv.

competition PRO~

P-'~~~
~- -_._.____a_a.
~~~ ...
List $24.95

Sale $16.95'

I
Arcade Quality Joysticks

•

for Atari@ ICommodore@

competition PRO"--- ......-----------------. -- ----~~~~

All these quality COt7'J)etition PR-i)~ Joysticks feature:

• 2 or 5 year unconditional warranty

• Right or left hand operation

• Quality construction - Made in U.S.A.

List $19.95
Sale $12.95
Trigger, Top and
Base Fire Buttons

Flight Control Joystick
for Atari@ ICommodore@

Microswitches

5 Year Warranty

Rated NO.1

We Love Our Customers
22292 N. Pepper Rd., Barrington. Illinois 60010

312/382-5244 to order

PROTECTO

ns 

~: 

E· 
al33 
1273 
IICO 

Arcade Quality Joysticks 
for Atari® ICommodore® for Atari® 5200 

competition PRO'· _...-.. .......... -= -----~- -- ---------~~~ ..... 
List $24.95 

Sale $16.95 

M icroswitches 

5 Year Warranty 

Rated No. 1 

Flight Control Joystick 
for Atari® ICommodore® 

competition PRO'· -------------~ -- -- ---. -- -----.-..~~~ 

List $19.95 
Sale $12.95 
Trigger, Top and 
Base Fire Buttons 

competition PRO'· -..-.. ............ ---------~- -- ---------~~~~ 

List $29.95 
Sale $24.95 

Allows Keypad 
Hook Up 

Economy Joystick 
for Atari® ICommodore® 

competition PRO™ 

'"'''' List $12.95 
Sale $4.95 

Single Fire 
Button 
Spring 
Switches 

All these quality competition ~R(j~ Joysticks feature: 

• 2 or 5 year unconditional warranty 

• Right or left hand operation 

• Quality construction - Made in U.S.A. 

PROTECTO 
W e Lov e Our Customer s 
22292 N. Pepper Rd ., Barrington . Ill inois 6001 0 

312/382-5244 to order 

Add $3.00 for shipping , handli ng , a nd Insurance . il linois res idents please add 
6'!t % sale. ta x . Add 56.00 for CANADA, PUERTO RICO, HAWAII , ALASKA, 
APO.FPO orders . All orders must be In U.S, Dollars. WE DO NOT EXPORT TO 
OTHER COUNTRIES EXCEPT CANADA. Enclose Ca shl.r Check . Money Order or 
Personal Check . Allow 14 days for d.llve ry . 2 to 7 day. for phone orders , 1 day 
express mall. Price. & Availability subject to chonge without notie • . 

VISA MASTER CARD C.O .D. C.O.D. on ohone orders only . 

ReMfer Servk. No. 116 



Coupon $24.95

list $99.00

Sale

$2995

Coupon $24.95

PROT.CTO
We Love Our Customers
22292 N. Pepper Rd .. Barrington. Illinois 60010

312/382-5244 to order

• News Updates and Information

• Electronic Shopping
• Research and Reference Materials

R.Mer S.",k:. No. 118

• Popular Games

$2995
Sale

MODEM Commodore64

• Educational courses

• Financial Information

• Banking at Home

Add $3.00 for skipping, handling and Insurance. lllinoi. r.,ldents
pleas. odd 6'h% tax. Add $6,00 for CANADA, PUERTO RICO,
H....WAII. ALASKA, APO-FPO orders. Canadian orders musl be In U.S.
dollars. WE DO NOT EXPORT TO OTHER COUNTRIES. EXCEPT
CANADA. Enclose Cashiers Check, Money Order or Personal Check.
Allow 104 days lor delivery. 210 7 days for phone orders. 1 day express
mall I Prices & availability sublect to change without notice.
VISA -MASTER CARD _ C.O.D. C.O.D. on Phone orders only

Complete Auto Dial
Telecommunications Package

"The only telecommunications package you will ever need."
(Exclusive Easy To Use Features)

The Complete Telecommunications Package offers you all this plus ...
• Auto log·on • Stores on Disk Downloaded Files
• Dialing from Keyboard • Reads Files from 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 Data Files

• 300 Baud Modem • Auto Dial • Auto Answer • Upload & Download
Reach Out and Access Someone

List $99.00
We are so sure this Is the only telecommunications package you will need we will give you 15 days Free Trial.

Coupon $24.95

list $99.00

Sale

$2995

Commodore 64Commodore 64 

ODE 
Commodore 64 

List $99.00 List $99.00 

Sale Sale 

$2995 Telecommunications $2995 

Coupon $24.95 Coupon $24.95 

Complete Auto Dial 
Telecommunications Package 

"The only telecommunications paclcage you will ever need. " 
(Exclusive Easy To Use Features) 

• 300 Baud Modem • Auto Dial • Auto Answer • Upload & Download 
Reach Out and Access Someone 

• Educational courses • News Updates and Information 

• Financial Information • Popular Gomes • Electronic Shopping 

• Banki ng at Home • Research and Reference Moterials 

The Complete Telecommunications Package offers you all this plus ••• 

• Auto Log-on • Stores on Di sk Downloaded Files 

• Dial ing from Keyboard • Read s Files from Disk and Uploads Text or Program Files 

• On· line Clock • Select Any Protocol (access almost any computer or modem) 

• Capture and Di splay High Reso lution Characters • Plus Much . Much More 

• Download Text . Prog ram or Data Files 

List $99.00 
$2995 

Sale 
Coupon $24.95 

We are so sure this is the only telecommunications package you will need we will give you 15 days Free Trial. 

Add $3.00 for snipping , handling and Insurance. Illinois resldenls 
please add 6 'h% lax . Add $6 ,00 for CANADA, PUERTO RICO, 
HAWAII , ALASKA , APO·FPO orders . Canadian orders musl be In U.S. 
dollars. WE 00 NOT EXPORT TO OTHER COUNTRIES. EXCEPT 
CANADA. Enclose Coshiers Check , Money Order or Penonol Check . 
Allow 1-4 days lor deli .... ery. 2107 doys for phone orders, 1 doyexpress 
mail I Prices & a .... ollablllly sublecllo chonge wlthoul nollce . 
VISA - MASTER CARD _ C.O.D. C.O .D. on Phone orders only 

PROTECTO 
W e Love Our Customers 
22292 N . Pepper Rd .. Barr ington . Illinois 60010 

312/382-5244 to order 
Reader Service No. 11e 



Complete Apple® Compatible
Word Processing SysteIn

Home • Business • Word Processing

5
5

"

Add $30.00 for shipping handling. and insurance. Illinois residenls please odd COlllputer D.-reel
6' , •• SOlosl0le. Add S60 00 lor CANADA. PUERTO RICO. HAWAII. ALASKA.
APO·FPO orders. All orders must be in U.S. Dollars. WE 00 NOT EXPORT TO
OTHER COUNTRIES EXCEPT CANADA. Enclose Cashier Check. Money Order or We Love Our Customers
Personal Check. Allow 14 days lor delivery, 210 7 doys for phone orders. 1 doy
express moll. Prices & Availability subiect 10 chango wIthout nollce. 22292 N. Pepper Rd., Barrington, Illinois 60010

VISA - MASTER CARD - C.O.D. C.O.D. on hone o,de" onl 312/382-5050 .0 order
Re.cter 8ervk:e No. 1115

Over

All 8 Pieces only "49900

Magic Memory File anything, any way
you want to: names, addresses.
important numbers, dotes and notes.
Your information is organized simply,
easy to maintain, and available
instantly. Supports all popular printers
and video cords.

1227.85

List Price
$499.00

199.00
129.95
150.00
150.00
60.00
19.95
19.95

Maglcalc Rated as the best electronic
spreadsheet on the market for
Apple®. The speed with which
Mogicolc solves number problems
allows you to accurately analyze
decisions beforehand. Supports
multiple RAM cords of most
manufacturers in any combinations up
too lull 512 K.

Laser 128 Apple Compatible Computer
Big Blue 8'1." Letter Size 80 Column Printer
9" Samsung Green Screen Monitor
Magic Window lie Word Processor
Maglcalc Spreadsheet
Magic Memory Data Base
Laser 128 Printer Interface
2 Rolls of Paper

Comparable Apple System ($2495.00)

Magic Window lie Word processing is
easy and more efficient because of a
simple-ta-read menu system and editing
commands. Mony powerful features of
professional quality programs and more.
Supports virtually all mojor printer
functions. Operates with most SO-column
video cords or 40170 column no-hardware
modes.

•
•
•
•

•
•

•
•

Look At All You Get For Only $499.00

Save

4 

5 
95 

" 

al. 

Complete Apple® Compatible 
Word Processing SysteIn 

Home • Business • Word 

15 Day 
Free Trial 

90 Day 
Warranty 

Look At All You Get For Only $499. 
• Laser 128 Apple Compatible Computer 

List Price 
$499.00 

199.00 
129.95 
150.00 
150.00 

• 
• 

Big Blue 8%" Letter Size 80 Column Printer 
9" Samsung Green Screen Monitor 

• Magic Window lie Word Processor 
• 
• 
• 
• 

Magicalc Spreadsheet 
Magic Memory Data Base 
Laser 128 Printer Interface 
2 Rolls of Paper 

60.00 
19.95 
19.95 

Comparable Apple System ($2495 .00) 1227.85 
Magic W indow lie Word processing is 
easy and more efficient because of a 
simple-la-read menu system and editing 
commands . Mony powerful feotures of 
professional quality progra ms and more. 
Supports virtually all m a jor printer 
functions . Operates with most BO-column 
video cords or 40170 column no-hardware 
modes . 

Magicalc Rated as the best electronic 
spreadsheet on the market for 
Apple®. The speed with which 
Mogicolc solves number problems 
allows you to accurately analyze 
decisions beforehand . Supports 
multiple RAM cords of most 
manufacturers in any combinations up 
100 lull 512 K . 

Save 
Over 

All 8 Pieces only "49900 

Magi c M e mory File anything , any way 
you wont to : names, addresses. 
important numbers, dates and notes . 
Your information is organized simply, 
easy to maintain, and available 
instantly. Supports all popular printers 
and video cords . 

I Adld $:30 00 for shipping hondling. ond insuronce. Illinois residents plea se add 
sales lox Add S60 00 lo r CANADA. PUERTO RICO. HAWAII ALASKA. 

orders All orders must be in U.S. Dollars . WE 00 NOT EXPORT TO Computer Direct 
I EXCEPT CANADA . Enclose Coshier Check . Money Order or 

IPe ,,,o,,o ll Check . Allow 14 days for delivery , 210 7 doys lor phone orders. I day 
mal l. Plices 8 A voilobility subiec ! 10 change wi thout nOl ice . 

We LOl'e Our Customers 
22292 N . Pepper Rd ., Barrington , Illinois 60010 

312/382-505090 order 
Re.der Se",lce No. 116 
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By Dale Rupert

Each month, we'll present several challenges de
signed to stimulate your synapses and toggle the
bits in your cerebral random access memory.
We invite you to send your solutions to:

Commodores, c/o Ahoy!
p.D. Box 723

Bethel, cr 06801

We will print and discuss the cleverest, simplest, short
est, most interesting and/or most unusual solutions. Be
sure to identify the name and number of the problems
you are solving. Also show sample runs if possible, where
appropriate. Be sure to tell what makes your solutions
unique or interesting, if they are.

Programs on diskette (1541 format only) are welcome,
but they must be accompanied by listings. You must en
close a stamped, self-addressed envelope ifyou want any
of your materials returned. Solutions received by the mid
dle of the month shown on the magazine cover are most
likely to be discussed, but you may send solutions and
comments any time. Your original programming prob
lems, suggestions, and ideas are equally welcome. The
best ones will become Commodores!

NO... #34-" DlITA.C' ......
This problem was inspired by a suggestion from Yuk

Hung Mak (Curacao, Netherland Antilles). The user spe
cifies the width (W) and height (H) of a grid (such as
320 and 200 for the C-64 graphics screen). Assume the
points in the grid are numbered sequentially from I to
(W times H). The user specifies two points A and B
which are each between I and (W times H). The com
puter calculates the straight-line distance between those
two points.

An example will clarify the problem. If W=320 and
H =200, point number I is in the upper left comer of
the grid. The upper right comer is point number 320,
since the grid is 320 units wide. Point number 321 is
at the left edge of the second row, and number 640 is
at the right edge of that row. The bottom left and right
comers are numbered 63681 and 64000 respectively. The
distance from point I to point 63681 is 200 (top left cor
ner to bottom left comer). The distance from point I to
point 320 is 320 (top left comer to top right comer). The
distance from point I to point 64000 is T/7.36 with help
from our friend Pythagoras.

NO... #34-21 ....U. "PAY
We are honored with this challenge from Dr. Petrie

Curryfavor, CyberCryptographer and Professor of Ob-

92 AHOYI

fuscation, as submitted by his colleague and alter ego
Eddie Johnson (Albuquerque, NM). The user enters a
word, and the program ttanslates the word into Pig Latin.
The good doctor is absolutely certain that no one can
beat his 95-bYte, 3-line Pig Latin translator program.
Urelsay omesay ofway ouyay ancay oday etterbay anthay
atthay, ichtnay ahrway?

N08&lM #34-31 .'011' DlCOMNIII'IO.
The user enters any positive integer up to nine digits

long. Write a program to print out the individual digits
and their sum. If the user enters 1234, the computer dis
plays "I + 2 + 3 + 4 = 10." One slight catch: no strings
(except the "+" and "=") and no string functions are al
lowed. Still an easy problem, isn't it?

Pao... #34-41 11)( COVNII
Here's a good one from around the world, submitted

by Necah Buyukdura (Ankara, Thrkey). Using the first
letters of the first names of twelve people (six coul,'les),
we are told:

C, F, P, Q, and T are YOUNGER;
A, 0, E, F, and Q are TALLER;
D, P, Q, S, and T are DARKER;
and A, C, P, S, and U are SLIMMER than their

spouses.
(B and R are not mentioned above.)

Write a program that will deduce and then print six
pairs of letters, each pair giving the first name initials
of each couple.

We received several good explanations for the "PRINT
CHR$(34)" puzzlelbug mentioned at the end of the June
Commodares. The problem was to explain why

PRINT MID$(CHR$(34),1);2;3

prints reverse-video right brackets after the two and the
three. The explanation is that printing CHR$(34) puts
the computer into the "Quote/insert" mode. ln this mode,
cursor movements show up as special symbols. ln partic
ular the cursor-right mode is a reverse-video right brac
ket. When the computer prints the number "2; it prints
a space where the optional minus sign might be in front
of the digit, and it also prints a cursor-right character
after the digit so that there is a gap between a number
and whatever follows it.

Try this example from Art Shipman (Westbrookville,
NY). Move up to the line just above the READY on your

r-------.I( :,CMMCI)J~I~11S,r------, 
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By Dale Rupert 

Each month, we'll present several chaUenges de
signed to stimulate )Our synapses and toggle the 
bits in your cerebral random access memory. 
We invite )Ou to send your solutions to: 

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

Bethel, cr 06801 

We will print and discuss the cleverest, simplest, short
est, most interesting and/or most unusual solutions. Be 
sure to identify the name and number of the problems 
you are solving. Also show sample runs if possible, where 
appropriate. Be sure to tell what makes your solutions 
unique or interesting, if they are. 

Programs on diskette (1541 format only) are welcome, 
but they must be accompanied by listings. You must en
close a stamped, self-addressed envelope if you want any 
of)OUT materials returned. Solutions received by the mid
dle of the month shown on the magazine cover are most 
likely to be discussed, but you may send solutions and 
comments any time. Your original programming prob
lems, suggestions, and ideas are equaUy welcome. The 
best ones will become Commodores! 

.. HaUM #3 ..... , DIITA"C. ""DI. 
This problem was inspired by a suggestion from Yuk 

Hung Mak (Curacao, Netherland AntiUes). The user spe
cifies the width (W) and height (H) of a grid (such as 
320 and 200 for the C-64 graphics screen). Assume the 
points in the grid are numbered sequentiaUy from I to 
(W times H). The user specifies two points A and B 
which are each between I and (W times H). The com
puter calculates the straight-line distance between those 
two points. 

An example will clarify the problem. If W=320 and 
H =200, point number I is in the upper left corner of 
the grid. The upper right corner is point number 320, 
since the grid is 320 units wide. Point number 321 is 
at the left edge of the second TOW, and number 640 is 
at the right edge of that TOW. The bottom left and right 
corners are numbered 63681 and 64000 respectively. The 
distance from point I to point 63681 is 200 (top left cor
ner to bottom left corner) . The distance from point I to 
point 320 is 320 (top left corner to top right corner). The 
distance from point I to point 64000 is Tl7.36 with help 
from our friend Pythagoras. 

PH ... #3 .... 21 HUIID .... AY 
We are honored with this chaUenge from Dr. Petrie 

Curryfavor, CyberCryptographer and Professor of Ob-
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fuscation, as submitted by his colleague and alter ego 
Eddie Johnson (Albuquerque, NM). The user enters a 
oord, and the program translates the oord into Pig Latin. 
The good doctor is absolutely certain that no one can 
beat his 95-byte, 3-line Pig Latin translator program. 
U relsay omesay ofway ouyay ancay oday etterbay anthay 
atthay, ichtnay ahrway? 

... OauM #3"", DI." DlCOMPOII"IO" 
The user enters any positive integer up to nine digits 

long. Write a program to print out the individual digits 
and their sum. If the user enters 1234, the computer dis
plays"l + 2 + 3 + 4 = 10." One slight catch: no strings 
(except the "+" and "=") and no string functions are al
lowed. Stiu an easy problem, isn't it? 

... OauM #3 ..... , II. COUPLII 
Here's a good one from around the oorld, submitted 

by Necah Buyukdura (Ankara, Thrkey). Using the first 
letters of the first names of twelve people (six coul?les), 
we are told: 

C, F, P, Q, and T are YOUNGER; 
A, D, E, F, and Q are TALLER; 
D, P, Q, S, and T are DARKER; 
and A, C, P, S, and U are SLIMMER than their 

spouses. 
(B and R are not mentioned above.) 

Write a program that will deduce and then print six 
pairs of letters, each pair giving the first name initials 
of each couple. 

We received several good explanations fur the "PRJNT 
CHR$(34)" puzzle/bug mentioned at the end of the June 
Commodares. The problem was to explain why 

PRINT MID$(CHR$(34),l);2;3 

prints reverse-video right brackets after the two and the 
three. The explanation is that printing CHR$(34) puts 
the computer into the "Quote/insert" mode. 10 this mode, 
cursor movements show up as special symbols. 10 partic
ular the cursor-right mode is a reverse-video right brac
ket. When the computer prints the number "2; it prints 
a space where the optional minus sign might be in front 
of the digit, and it also prints a cursor-right character 
after the digit so that there is a gap between a number 
and whatever follows it. 

Try this example from Art Shipman (Westbrookville, 
NY). Move up to the line just above the READY on)Our 



DATASOFT
COMMOOORE 64/128

O'Riley Mine 10lCI $5.95
Dallas Quest IDI $5.95
Mancopter 101 , $5.95

TIMEWDRKS
COMMOOORE 64/128

Money Manager ID/CI ... $5.95
Electronic Check·

book 10lCI $5.95
Data Manager IDIC) $5.95

MINDSCAPE
C·64f128 . EDUCATIONAL

Age4t08
Tink's Adventure $6.95
Tuk Goes to Town $6.95
nnka's Maze$ $6.95
Tonk in the Land of

The Buddy Bots ..... $6.95

Age 8 to 12
Mr. Pixel's Paint Set .... $9.95
Mr. Pixel's Cartoon Kit .. $9.95
Show Director $9.95
Bank Street Storybook .. $9.95

TEDDY RUXPIN $65
GRUBBy , $49
The Adventute Series ...•ea $12
FOB Plush Hand Puppet .ea. $12
Teddy Ruxpln Clothing

Statling at S12

DUST CDVERS
Amiga System Pack $29
Amiga 1010 Disk Drive $ 8
C·128 Computer .... __ $ 8
1541 Disk Drive.... ..$ 7
1571 Disk Drive $ 8
1702 Monitor $10
VIC 20164 Computer $ 7

EARLY BIRD
CHRISTMAS SPECIALS

SUNCOM
P.n. PARTY nUlz

ONLY

$1495

COMMOOORE IS-Bin

BULK DISKS
100 Duality OSDO ea. $ .69
100 Quality SSDD ea. $ .59
Less Than 100

- DSOD ... , .. ,.ea.$ .79
Less Than 100

- SSDD ea.$ ,69t-----------
Gold Star DSOD 3l1"ea. $1.79
Sony DSDD 3l1" ... ea. $2.05

PRINTERS
OTHERS AVAILABLE - PLEASE CAtL

Star· NX-l0 $279
Epson . FX-85 $399
Panasonic . 1091 $229

COMMODORE HAROWARE
D 64 C Computer $179
01541 C Disk Drive $199
C·128 Computer CALL
VIC·1571 Di$k Drive CALL
VIC·1581 Disk O,ive., .. CALL
512K Ram Expansion .... $179

RIBBDNS
Commodore 1525 $7.50
Commodore 1526/B02 .. $7.00
Commodore MPS-BOl .. $7.50
Commodore Mps·B03 .. S9.OO
Epson MX/RX/FX-BO S5.00
Okimate 10 . Color $6.00
Star Powertype $6.00
Star Gemini 10 • Black .. $2.50
Star Gemini 10· Color .. $3.50

CALL ON THESE ANO OTHER
PROOUCTS. WE CARRY A

COMPLETE LINE OF
SOFTWARE AND HARDWARE
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C-M1128 SOFTWARE
All ABACUS Titles CALL
All MASTERTRDNIC TItles .. CALL
Bard's Tale $28
Sanle Group . . . . . . . . . . . $35
Bop'N Wrestle $21
Computer Quarterback $24
Conflict in Vietnam , . $27
Copy II 641128 $39
Crusade in Europe $27
CSM 1541 Disk Alignment •.. $39
Elite. . . . . , $25
Fast load (AI. . . .. $26
Fast Hack'em $29
F·15 Strike Eagle $25
Flight Simulator II #. • • • • • •• • $39

Scenery Disk •..•...... ea. $16
Fontmaster II ........•...... $32
GEOS $49
Gamemaker . $25
Gunship $25
Hardball .....•.... , $25
Hitchhiker's Guide

to lhe Galaxy•...•........ $25
Jet ............•...•..•...$29
Uttle Compuler People $23
Karateka .•................ $22
Kampfgruppe $35
Merlin 64/128 $39
Moviemaker •.•............ $24
Music Studio $23
Newsroom ........•.•.•... $39

Clip Art I & II ...•..•..•ea. 523
Leaderboard Golf. . . . . .. . . $29

Toumamenl Disk $14
Phantasie I & II ea. $24
Print Shop. . . . . . .. .. .. $35

Graphic Ubrary
I. II & III , .. ea. $18

Print Master $27
Art Gallery I & II ......•ea. $24

Print Shop Companion $28
Snapshot. . . . • • . . . . . . . . . .. $39
Silent Service " $25
Rings of Ziltin $28
Winter Games...........•.. $26
World Karate

Championship .

AMIGA HARDWARE
256 K. COLOR AMIGA SYSTEM

256 K. AMIGA CPU
A 1010 3 W' DISK DRIVE
A1OBO COLOR MONITOR
A1050 256 K. EXPANSION

~.

AMIGA SDFTWARE
Aegis Draw , $159
Aegis Animatorllmages ...•. $1 09
Analyze $ 79
Amiga Assembler $ 79
Amiga Pascal $ 79
Arctic Fox .........•...... $ 30
Ballyhoo., $ 29
Bral8Ccas ., $ 39
Bulletin Board System $ 79
Calcralt ,." .. $ 79
Deja Vu ..•............... $ 39
Deluxe Paint ..... , , , $ 69

Art & Utility Disk 11 $ 24
Deluxe Print , , •. , $ 69

Art Disk 12 ,$ 24
DelUJce Video .. " ..• , ,.$ 69
Driving Game , $ 39
Financial Cookbook .. , .. ". $ 35
French & Spanish

GrammBf , ea. $ 29
Halley Project $ 35
Graph Craft .. , $ 49
Instam Music $ 32
lattice "C" .. , $169
Little Compute, People $ 39
Marauder (Copyl ,.,.". $ 34
Marble Madness CALL
Mind Shadow $ 28
Mind Walker .............• $ 39
Music Studio .•.•......... $ 39
One On One $ 29
OnUne ..•. " $ 49
Practical Composition CALL
Practical Vocabulary. .. . •.. $ 44
Ractet' ., .•...........•. ,$ 34
Robot War ...•........... $ 29
Rogue , $ 29
Scribble. . . . . .. . $ 65
Seven Cities of Gold $ 29
Skyfox $ 29
Temple of Apshai Trilogy $ 29
Text Craft •..............• $ 49
Typing TutOf"!

Word Invaders $ 27
Winter Games .. , .. , $ 29
World Geography

Adventure ...•......

TOP HITS

""" I CALL FOR PRICES!!
,~I' IIDlIlDUlllTEIlS DR PICKl&ES

AMIGA HARDWARE 
\~. 

256 K. COLOR AM IGA SYSTEM 
256 K. AMIGA CPU 

A1010 31'." DISK DRIVE 

~~~~~~~j~ A1080 COLOR MONITOR 

.~ ~ CALtFOR EpR;ICES!! 

SUNCOM 
P.O. PARTY OUIZ 

ONLY 

$1495 

COMMODORE (BBIT) 
IIDIVIDUAL ITEIIS DR PACKAGES 

========..'~ 

TOP HITS 
AMIGA SOFTWARE 

Aegis Draw ............... $159 
Aegis Animatorllmages ..... Sl 09 
Analyze .................. $ 79 
Amiga Assembler .......... $ 79 
Amiga Pascal ............. $ 79 
Arctic FOIc .........•...... $ 30 
Ball yhoo . . . . . . .. . ....... $ 29 
Brataccas ., .............. $ 39 
Bulletin Board System ...... $ 79 
Calcralt .................. $ 79 
Deja Vu ..... . ......... $ 39 
Deluxe Painl .............. $ 69 

Art & Utility Disk 11 ...... $ 24 
Deluxe Print .............. $ 69 

Art Disk 12 .... . ........ $ 24 
Deluxe Video ......•...... $ 69 
Driving Game ............. $ 39 
Financial Cookbook ........ $ 35 
French & Spanish 

Grammar ............ ea. $ 29 
Halley Project ... , . ........ $ 35 
Graph Craft ............... $ 49 
Instant Music ............. $ 32 
lattice " C" .......... . ... . $169 
Uttle Computer People ..... $ 39 
Marauder (Copy) . . ........ $ 34 
M arble Madness .......... CALL 
M ind Shadow ............. $ 28 
M ind Walker ........•..... $ 39 
Music Studio ............. $ 39 
One On One .............. $ 29 
On line ..... .. $ 49 
Practical Composition ...... CALL 
Practical Vocabulary ........ $ 44 
Racter . . ... . . ... . ... . ... $ 34 
Robot War ...... . ........ $ 29 

C·64I12B SOFTWARE 
All ABACUS Titles ........ CALL 
All MASTERTRONIC Titles .. CALL 
Bard's Tale ...•............ $28 
Battle Group ............... $35 
Bop ' N W restle ............. $21 
Computer Quarterback ....... $24 
Conflict in Vietnam .......... $27 
Copy 11641128 ............. $39 
Crusade in Europe .......... $27 
CSM 1541 Disk Alignment ... $39 
Elite . . ... . .. . . . ..... $25 
Fast l oad (RI ............... $26 
Fast Hack'em ... . . , ... $29 
F-15 Strike Eagle ............ $25 
Flight Simulator II ........... $39 

Scenery Oisk . . ..... ea. $16 
Fontmaster II ............... $32 
GEOS .................... $49 
Gamemaker ............... $25 
Gunship ................... $25 
Hardball ................... $25 
Hitchhiker' s Guide 

to the Galaxy ............. $25 
Jet ............•... $29 
Uttle Computer People ...... $23 
Karateka .................. $22 
Kampfgruppe .............. $35 
Merlin 64/128 .............. $39 
Moviemaker ............... $24 
Music Studio .. . ......... $23 
Newsroom ................ $39 

Clip Art I & II. ......... ea. $23 
l eader board Goll ........... $29 

Tournament Oisk ......... $14 
Phantasie I & II .......... ea. $24 
Print Shop . ................ $35 

COMMOOORE HAROWARE 
o 64 C Computer ....... $179 
01541 C Disk Drive .... $199 
C·128 Computer ....... CALL 
VIC·1571 Disk Drive .... CALL 
VIC-1581 Disk Drive .... CALL 
512K Ram Expansion .... $179 

PRINTERS 
OTHERS AVAILABLE - PLEASE CALL 

Star · NX·10 ........... $279 
Epson . FX·85 . . .. $399 
Panasonic . 1091 ... $229 

RIBBONS 
Commodore 1525 .... . . $7.50 
Commodore 1526/802 .. $7.00 
Commodore MPS·801 .. $7.50 
Commodore MPS·803 .. $9.00 
Epson MX/RX/FX·80 .... $5.00 
Okimate 10 . Color ..... $6.00 
Star Powertype .•...... $6.00 

Star Gemini 10 - Black .. $2.50 
Star Gemini 10 . Color .. $3.50 

BULK DISKS 
100 Quality DSDD ... ea. $ .69 
100 Quality SSDD ... ea. $ .59 
Less Than 100 

- DSDD ........ ea. $ .79 

DATASOFT 
COMMODORE 641128 

O'Riley Mine ID/C) ..... $5.95 
Dallas Quest 10) ... . ... $5.95 
Mancopter 10) ......... $5.95 

TIMEWORKS 
COMMODORE 641128 

Money Manager ID/C) . .. $5.95 
Elec tronic Check-

book ID/C) .......... $5.95 
Data Manager ID/C) .... $5.95 

MINOSCAPE 
C·64/128 . EDUCATIONAL 

Age4to8 
Tink 's Adventure ....... $6.95 

Tuk Goes to Town ..... $6.95 
linka's Mazes ......... $6.95 
Tonk in the Land of 

The Buddy Bots ..... $6.95 
Age 8 to 12 

Mr. Pixel's Paint Set .... $9.95 
Mr. Pixel's Cartoon Kit .. $9.95 

Show Director . . ....... $9.95 

Bank Street Storybook .. $9.95 

TEOOY RUXPIN ..... .... .. . $65 
GRUBBy ............ .. .... $49 
The Adventure Series ....• ea. $12 

FOB Plush Hand Puppet .. ea. $12 

Teddy RUKpin Clothing 
Slarting at . 

Rogue ......... , .... . .... $ 29 
Scribble .................. $ 65 

Graphic library 
I, II & lit . . .. , .. ea. $18 

Less Than 100 
- SSDD . .. ..... ea.$ .69 t-----------

Seven Cities of Gold ....... $ 29 Pr int Master ............... $27 
SkyfoK ................... $ 29 Art Gallery I & II ....... ea. $24 
Temple 01 Apshai Trilogy .... $ 29 Print Shop Companion ....... $28 
TeKt Craft ................ $ 49 Snapshot .................. $39 
Typing Tutorl Silent Service .............. $25 

W ord Invaders ........ . . $ 27 Rings of Zilfin ........•..... $28 
Winter Games . . . . . . ..... $ 29 Winter Games .............. $26 
World Geography World Karate 

Adventure ........... ea. $ 49 Championship ....... . .... $29 

Gold Star DSDD 31'. " ea. $1 .79 
Sony DSDD 31'." ... ea. $2.05 

CALL ON THESE AND OTHER 
PRODUCTS. WE CARRY A 

COMPLETE LINE OF 
SOFTWARE AND HARDWARE 

OUST COVERS 
Amiga System Pack ...... $29 
Amiga 1010 Disk Drive ... $ 8 
C·128 Computer ......... $ 8 
1541 Disk Drive ......... $ 7 
1571 Disk Drive ......... $ 8 
1702 Monitor .... . ...... $10 
VIC 20/64 Computer ..... $ 7 



screen. Type in direct mode PRINT 1"X" and press
< RETURN>. You now see " lAXY." where "READY:'
was. The "RE" is replaced by the leading space and the
digit. The "A" is skipped over by the cursor-right, and
the "X" is printed.

Art sent the following program to provide further in
sight into how the Quote mode works.

·1 REM QUOTE MODE DEMO BY ART SHIPMAN
·2 PK=244 : IF LEN(DS$)=0 THEN PK=212
·3 Q$=CHR$(34)
·4 PRINT Q$;PEEK(PK);:GOTO 4
·5 PRINT Q$;:POKE PK.0:PRINT PEEK(PK);:GO
TO 5

·6 PRINT Q$;:POKE PK.l:PRINT PEEK(PK);:GO
TO 6

Line 1 sets PK to the address of the Quote mode flag.
For the C-128 the address is 244. If DS$ has a length
of zero, then the program is being run on the C-64, and
PK is changed to the appropriate value of 212. Q$ is a
quotation mark. Line 4 is executed repeatedly until you
press the RUN SIOP key. You will see the quotation mark
followed by the current value of the Quote mode flag (I)
and the right bracket discussed above. The next time line
4 is executed, another quotation mark is printed followed
by the number zero (without the right bracket), indicat
ing that the computer is no longer in the Quote mode.

Press RUN SIOP and type GOIO 5. This line repeat
edly takes the computer out of Quote mode by POKE
ing 0 into address PK. No more right brackets are dis
played. Press RUN SIOP again and type GOIO 6. Now
the computer is consistently put into Quote mode, and
the " 1]" is continuously displayed. Art even suggested
a reason for the use of the right bracket. In the 1541 Us
ers Manual under the PRINT# section, it mentions that
CHR$(29) is used as a delimiter between numbers in se
quential files. A trailing space would be indistinguish
able from a leading space, so a different character (the
right bracket) is used. Change the semicolons after Q$
to commas in lines 4, 5, and 6 and you will see a string
of right brackets corresponding to the number of cursor
rights inserted by the computer to move the cursor to the
next tab column. Thanks to Art as well as to Harold Gar
ter (phoenix, AZ), Rick Rothstein (Trenton, NJ), Char
les Grady (Cleveland, TN), and Jim Speers (Niles, MI)
for all this information. After running the program above,
predict or explain the output from PRINT Q$,C if you
can. Hint: The 0 corresponds to the value of C.

Back to reclaim his title for the "World's Longest List
able Line" is James Borden (Carlisle, PA). Jim's program
for the C-64 includes a machine language patch to the
LIST code to allow lines longer than 256 characters. His
program copies BASIC from ROM into RAM in order
to change the LIST code. Then it fills memory with a
one-line program consisting of a line number, three zero
bytes at the end, and 38,904 "RESIORE" tokens (hex
BC). A SYS call causes this Superline to be listed. By
Jim's calculations, it is m,3'J7 characters in length and
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requires six minutes to list. If you are interested in Jim's
machine language routine and BASIC program, send me
a self-addressed, stamped envelope, with your request
clearly stated, to Commodares.

Now on to the Commodares from the June issue. All
of the solutions to Problem #30-1: Functional Entry used
the dynamic keyboard technique. The problem suggested
by Glen Bohusch (Erie, PA) was to allow the user to run
a program, type an expression for a user-defmed func
tion, and have the program evaluate that function for vari
ous values. The solution from S. Simonetti (Glen Rose,
TX) is listed below.

·1 R~1 CC»~ODARES PROBLEM #30-1:
·2 REM FUNCTIONAL ENTRY
·3 REM SOLUTION BY
·4 REM S. SIMONETTI
·5 REM
·8 Kl=842 : CT=208 :REM KBD BUFFER
·9 IF LEN(DS$)=0 THEN Kl=631 : CT=198
•If) PRINT"DEFINE THE FUNCTION FNA(X) = "
•2/) INPUT A$
·3/) PRINT"[CLEAR)[3"[DOWN]"]5/) DEF FNA(X)
=" A$ : PRINT"GOTOY) [HOME] "

·40 POKE Kl,13:POKE Kl+l.l3:POKE CT,2:END
'1/}) FOR X=1 TO 10 : PRINT FNA(X) : NEXT

This program runs on the C-64 and the C-128. The
keyboard buffer and queue counter are in different loca
tions in the two machines. Line 8 assumes a C-128 is
being used. If the program is run on a C-64, line 9 chang
es the start of the keyboard buffer variable and the queue
counter to their proper values. The variable DS$ is a spe
cial disk status variable for the C-128 only. On the C-64
it is nonnally a null string.

Line 30 positions the cursor and prints the function
definition on the screen with the GOIO 50 statement be
low it. Line 40 stuffs the keyboard buffer with two Re
turn codes and tells the queue counter that there are two
characters waiting. When the program ends in line 40,
the two Returns are processed. The fin;t enters the new
line 50, and second causes the program to GOlD 50
where the function is defined and execution continues.

Other readers went to the trouble of printing the added
screen lines in the background color so that line 50 and
the GOIO 50 were invisible. Jim Spee.rs (Niles, MI) sug
gested adding these lines to do that for the C-64:

25 POKE251.PEEK(646):POKE646.PEEK(53281)
55 POKE646,PEEK(251)

For the C-128, replace the 646 with 241. Line 25 saves
the current character color whose value is in location 646
(241 on the C-128) and replaces it with the background
color whose value is in address 53281. Line 55 restores
the original color. Location 251 is an available zero page
RAM address. On the C-64, the original color value must
be stored in RAM rather than in a variable, since vari
able values are lost when line 50 is added to the program.

screen. Type in direct mode PRINT lOX" and press 
< RETURN>. You now see " lAXY." where "READY." 
was. The "RE" is replaced by the leading space and the 
digit. The "A" is skipped over by the cursor-right, and 
the "X" is printed. 

Art sent the foUowing program to provide further in
sight into how the Quote mode works. 

·1 REM QUOTE MODE DEMO BY ART SHIPMAN 
· 2 PK=244 : IF LEN(DS$)=0 THEN PK=212 
·3 Q$=CHR$(34) 
·4 PRINT Q$;PEEK(PK);:GOTO 4 
· 5 PRINT Q$;:POKE PK,0:PRINT PEEK(PK);:GO 
TO 5 

· 6 PRINT Q$;:POKE PK,I:PRINT PEEK(PK);:GO 
TO 6 

Line I sets PK to the address of the Quote mode flag. 
For the C-128 the address is 244. If DS$ has a length 
of zero, then the program is being run on the C-64, and 
PK is changed to the appropriate value of 212. Q$ is a 
quotation mark. Line 4 is executed repeatedly until you 
press the RUN STOP key. You will see the quotation mark 
foUowed by the current value of the Quote mode flag (I) 
and the right bracket discussed above. The next time line 
4 is executed, another quotation mark is printed foUowed 
by the number zero (without the right bracket), indicat
ing that the computer is no longer in the Quote mode. 

Press RUN STOP and type GOlD 5. This line repeat
edly takes the computer out of Quote mode by POKE
ing 0 into address PK. No more right brackets are dis
played. Press RUN STOP again and type GOlD 6. Now 
the computer is consistently put into Quote mode, and 
the " I]" is continuously displayed . Art even suggested 
a reason for the use of the right bracket. In the 1541 Us
ers Manual under the PRINT# section, it mentions that 
CHR$(29) is used as a delimiter between numbers in se
quential files. A trailing space would be indistinguish
able from a leading space, so a different character (the 
right bracket) is used. Change the semicolons after Q$ 
to commas in lines 4, 5, and 6 and you will see a string 
of right brackets corresponding to the number of cursor
rights inserted by the computer to move the cursor to the 
next tab column. Thanks to Art as weU as to Harold Gar
ter (Phoenix , AZ), Rick Rothstein (Trenton, NJ), Char
les Grady (Cleveland, TN), and Jim Speers (Niles, MI) 
fur all this infurmation. After running the program above, 
predict or explain the output from PRINT Q$,C if you 
can. Hint: The 0 corresponds to the value of C. 

Back to reclaim his title for the "World's Longest list
able Line" is James Borden (Carlisle, PAl. Jim's program 
for the C-64 includes a machine language patch to the 
LISf code to allow lines longer than 256 characters. His 
program copies BASIC from ROM into RAM in order 
to change the LIST code. Then it fills memoty with a 
one-line program consisting of a line number, three zero 
bytes at the end, and 38,904 "RESTORE" tokens (hex 
BC). A SYS call causes this Superline to be listed. By 
Jim's calculations, it is m,3T1 characters in length and 
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requires six minutes to list. If you are interested in Jim's 
machine language routine and BASIC program, send me 
a self-addressed, stamped envelope, with your request 
clearly stated, to Commodares. 

Now on to the Commodares from the June issue. AU 
of the solutions to Problem #30-1: Functional Entry used 
the dynamic keyboard technique. The problem suggested 
by Glen Bohusch (Erie, PAl was to allow the user to run 
a program, type an expression for a user-defined func
tion, and have the program evaluate that function fur vari
ous values. The solution from S. Simonetti (Glen Rose, 
TX) is listed below. 

·1 REM COMMODARES PROBLEM #30-1: 
·2 REM FUNCTIONAL ENTRY 
·3 REM SOLUTION BY 
·4 REM S. SIMONETTI 
·5 REM 
·8 Kl=842 : CT=208 :REM KBD BUFFER 
·9 IF LEN(DS$)=0 THEN Kl=631 : CT=198 
• If) PRINT"DEFINE THE FUNCTION FNA( X) = " 
. 2() INPUT A$ 
'3() PRINT"[CLEAR][3"[DOWN)")5() DEF FNA(X) 
="A$ : PRINT"GOTOY)[HOME)" 

·40 POKE Kl,13:POKE Kl+l,13:POKE CT, 2:END 
'1(}) FOR X=1 TO 10 : PRINT FNA(X) : NEXT 

This program runs on the C-64 and the C-128. The 
keyboard buffer and queue counter are in different loca
tions in the two machines. Line 8 assumes a C-128 is 
being used. If the program is run on a C-64, line 9 chang
es the start of the keyboard buffer variable and the queue 
counter to their proper values. The variable DS$ is a spe
cial disk status variable for the C-128 only. On the C-64 
it is normally a null string. 

Line 30 positions the cursor and prints the function 
definition on the screen with the GOlD 50 statement be
low it. Line 40 stuffs the keyboard buffer with two Re
turn codes and teUs the queue counter that there are two 
characters waiting. When the program ends in line 40, 
the two Returns are processed. The first enters the new 
line 50, and second causes the program to GOTO 50 
where the function is defmed and execution continues. 

Other readers went to the trouble of printing the added 
screen lines in the background color so that line 50 and 
the GOlD 50 were invisible. Jim Speers (Niles, MI) sug
gested adding these lines to do that for the C-64: 

25 POKE251,PEEK(646):POKE646,PEEK(53281) 
55 POKE646,PEEK(251) 

For the C-128, replace the 646 with 241. Line 25 saves 
the current character color whose value is in location 646 
(241 on the C-128) and replaces it with the background 
color whose value is in address 53281. Line 55 restores 
the original color. Location 251 is an available zero page 
RAM address. On the C-64, the original color value must 
be stored in RAM rather than in a variable, since vari
able values are lost when line 50 is added to the program. 



Problem #30-2: What Environment turned out to be
too much of a challenge fot everyone except Jim Speers
(Niles, MI). Jim's solution is printed below.

'1 REM COMMODARES PROBLEM.#30-2:
·2 REM WHAT ENVIRONMENT?
·3 REM SOLUTION BY
·4 REM JIM SPEERS
·5 REM
·100 DIM C$(32):FORI=1 TO 32:READ C$(I):N

EXT
·110 DATA BLACK,WHITE,RED,CYAN,PURPLE,GRE
EN,BLUE,YELLOW,ORANGE,BROWN,LIGHT RED

·120 DATA DARK GRAY,MEDIUM GRAY,LIGHT GRE
EN,LIGHT BLUE,LIGHT GRAY ,BLACK ,WHITE

·130 DATA DARK RED,LIGHT CYAN,LIGHT PURPL
E,DARK GREEN,DARK BLUE,LIGHT YELLOW

'140 DATA DARK PURPLE,DARK YELLOW,LIGHT R
ED,DARK CYAN,MEDIUM GRAY,LIGHT GREEN

'150 DATA LIGHT BLUE,LIGHT GRAY
'160 Z=FRE(I)-65536*(SGN(FRE(I)<0»:IFZ>4
(h(h THEN 19(J

·170 IF Z<37000 THEN 260
·18(J GOTO 2S1J
·19(J PRINT"COMMODORE 128" :X=RGR(tJ)
·2(J(J IF X>=5 THEN PRINT"BtJ COLUMN MODE": P

RINT"SCREEN COLOR= ";C$(l6+RCLR(6»:GOTO
3tJ(J

· 211J IF h(J THEN PRINT"4tJ COLUMN. MODE": PR
INT"PRINT COLOR= "C$(RCLR(5» :GOTO 28(J

·22(J IF X>(J AND X<5 THEN PRINT"BIT MAP MO
DE":GOSUB 310:END

·23(J PRINT"BORDER COLOR= ";C$(RCLR(4»
'24(J PRINT"PRINT COLOR= ";C$(RCLR(5»
•2S1J PRINT"COMMODORE 64": PRINT"4tJ-COLUMN
MODE" :GOTO 27(J

·26(J PRINT"VIC 2(J": PRINT"2(J-COLUMN MODE"
·27(J PRINT"PRINT COLOR= ";C$«PEEK(646)AN
DI5)+I)

·28(J PRINT"SCREEN COLOR= ";C$«PEEK(53281
)ANDI5)+1 )

'29(J PRINT"BORDER COLOR= ";C$( (PEEK(5328(J
)ANDI5)+I):IF X<>5 THEN END

·3(h PRINT"PRINT COLOR= ";C$(RCLR(5)+16):
END

'31(J CHARI,rJ,I,"COMMODORE 128":CHARI,(J,2,
"BIT MAP MODE"

•32(J X$="BORDER COLOR= "+C$(RCLR( 4» :CHAR
I,rJ,3,(X$)

·33(J X$="SCREEN COLOR= "+C$(RCLR(tJ» :CHAR
1,(J,4, (X$)

·34(J X$="PRINT COLOR= "+C$(RCLR(l»:CHARI
,0,~,(X$):CHARI,0,6,STR$(RGR(0»

The problem was to write a program which could deter
mine the type of computer as well as the operating modes
and screen colors of the computer on which it is being
run. Since the program contains some of the new C-128

commands, it gives a SYNTAX ERROR when LISTed
on a C-64, but it will run on a VIC 20 and a C-64 (as
well as a C-128), since the offending lines are never ex
ecuted on those machines. Notice how Jim determined
the type of computer in lines 160 and 170. The amount
of free memory is the key. If this is part of a long pro
gram, the numbers in those lines might have to be
changed. Lines 310 through 340 allow this program to
handle even the C-128 bit-map mode. If you are writing
software that may be run on various machines, you should
consider using some of the ideas of this program.

We received several good solutions to Problem #30-3:
Rbnf Wrapper which was originally submitted by Jim
Speers. Of all the solutions, Jim's own solution is the most
versatile. It is listed below.

·1 REM COMMODARES PROBLEM #30-3:
·2 REM WORD WRAPPER
·3 REM SOLUTION BY
·4 REM JIM SPEERS
'5 REM
'I(J L$="[LEFT]":B$=" ":FORI=lT079:LL$=LL$
+L$:BL$=BL$+B$:NEXT:D$=CHR$(20)

·20 Q$=CHR$(34)+CHR$(20)+CHR$(34):WL=0:LL
=(J: C$=" [c P]": PRINT" [CLEAR][ DOWN] "C$;

. 3(J GETZ$: IFZ$="" THEN 3(J

.4tJ IF Z$="[BACKARROW]" THEN PRINT L$;B$:
END

'5(J X=ASC(Z$):IF X=32 THEN WL=(J:W$="":LL=
LL+I:PRINT L$Z$C$;:GOTO 140

·60 IF X=34 THEN PRINT L$Q$C$;:WL=WL+I:LL
=LL+I:WL$=WL$+Q$:GOTO 140

·70 IF X=13 THEN PRINT L$B$:PRINT C$;:LL=
(J: WL=(J :W$="" :GOTO 3(J

·80 IF X<>20 THEN 120
'90 PRINT D$D$C$;:LL=LL-I:IF WL>0 THEN WL
=WL-I:W$=LEFT$(W$,LEN(W$)-I)

'100 IF LL<0 THEN L1=LL+80
•11IJ GOTO 3(J
·12(J IF (X>16ANDX<32) OR (X>127ANDX<16(J)
THEN 3(J

·130 PRINT L$Z$C$;:W$=W$+Z$:W1=WL+I:LL=LL
+1

'140 IF LL<81 THEN 30
'150 IF WL=0 THEN 30
·160 PRINT LEFT$(LL$,WL+l)LEFT$(BL$,WL-l)
W$C$;:L1=WL:GOTO 30

The versatility comes from the fact that there are no
PEEKs or POKEs, and no assumptions about screen
memory locations. Consequently it is very easy to adapt
Jim's program for screens of any width. To use this on
the C-128 with an 8O-Column screen, just make these
changes:

Line 10: change 39 to 79 (one less than screen width)
Line 100: change 40 to 80 (equal to screen width)
Line 140: change41 to 81 (one more than screen width)

Jim uses the < BACK ARROW> as the escape key for
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Problem #30-2: What Environment turned out to be 
too much of a challenge for everyone except Jim Speers 
(Niles, MI). Jim's solution is printed below. 

'1 REM COMMODARES PROBLEM .#30-2 : 
·2 REM WHAT ENVIRONMENT? 
·3 REM SOLUTION BY 
·4 REM JIM SPEERS 
·5 REM 
· 100 DIM C$(32) :FORI=1 TO 32:READ C$(I):N 

EXT 
'110 DATA BLACK,WHITE , RED,CYAN,PURPLE,GRE 

EN , BLUE,YELLOW,ORANGE, BROWN,LIGHT RED 
·120 DATA DARK GRAY,MEDIUM GRAY,LIGHT GRE 
EN,LIGHT BLUE,LIGHT GRAY,BLACK,WHITE 

·130 DATA DARK RED,LIGHT CYAN,LIGHT PURPL 
E,DARK GREEN,DARK BLUE,LIGHT YELLOW 

· 140 DATA DARK PURPLE,DARK YELLOW,LIGHT R 
ED,DARK CYAN,MEDIUM GRAY,LIGHT GREEN 

· 150 DATA LIGHT BLUE,LIGHT GRAY 
'160 Z=FRE(I)-65536*(SGN(FRE(I)<0»:IFZ>4 
(h(h THEN 19(J 

·170 IF Z<37000 THEN 260 
· 18(J GOTO 2SfJ 
· 19(J PRINT"COMMODORE 128" : X=RGRcrJ) 
· 2(J(J IF X>=5 THEN PRINT"SfJ COLUMN MODE": P 

RINT"SCREEN COLOR= ";C$(l6+RCLR( 6» :GOTO 
3(J(J 

· 2lfJ IF X=(J THEN PRINT"4fJ COLUMN. MODE" : PR 
INT"PRINT COLOR= "C$(RCLR(5» :GOTO 28(J 

·22(J IF X>(J AND X <5 THEN PRINT"BIT MAP MO 
DE" :GOSUB 3lfJ:END 

' 23(J PRINT"BORDER COLOR= ";C$(RCLR(4» 
'24fJ PRINT"PRINT COLOR= ";C$(RCLR(5» 
. 2SfJ PRINT"COMMODORE 64": PRINT"4(J-COLUMN 
MODE" : GOTO 27(J 

·26(J PRINT"VIC 2(J": PRINT"2(J-COLUMN MODE" 
·27(J PRINT"PRINT COLOR= ";C$«PEEK(646)AN 
DI5)+I) 

· 2SfJ PRINT"SCREEN COLOR= ";C$«PEEK(53281 
)ANDI5)+I) 

'290 PRINT"BORDER COLOR= ";C$( (PEEK(5328(J 
)ANDI5)+I):IF X<>5 THEN END 

·3(J(J PRINT"PRINT COLOR= ";C$(RCLR(5)+16): 
END 

·3lfJ CHAR1,rJ,I,"COMMODORE 128":CHAR1,(J , 2, 
"BIT MAP MODE" 

• 32(J X$="BORDER COLOR= "+C$(RCLR( 4» : CHAR 
I,rJ,3,(X$) 

·33(J X$="SCREEN COLOR= "+C$(RCLR«(J» :CHAR 
I,rJ,4,(X$) 

· 34fJ X$="PRINT COLOR= "+C$(RCLR(l»:CHARI 
,0.~. (X$):CHAR1,0,6,STR$(RGR(0» 

The problem was to write a program which could deter
mine the type of computer as well as the operating modes 
and screen colors of the computer on which it is being 
run . Since the program contains some of the new C-128 

commands, it gives a SYNTAX ERROR when LISTed 
on a C-64, but it will run on a VIC 20 and a C-64 (as 
well as a C-128), since the offending lines are never ex
ecuted on those machines. Notice how Jim determined 
the type of computer in lines 160 and 1'Xl. The amount 
of free memory is the key. If this is part of a long pro
gram, the numbers in those lines might have to be 
changed . Lines 310 through 340 allow this program to 
handle even the C-128 bit-map mode. If you are writing 
software that may be run on various machines, you should 
consider using some of the ideas of this program. 

We received several good solutions to Problem #30-3: 
»brd UTapper which was originally submitted by Jim 
Speers. Of all the solutions, Jim's own solution is the most 
versatile. It is listed below. 

·1 REM COMMODARES PROBLEM #30-3: 
·2 REM WORD WRAPPER 
·3 REM SOLUTION BY 
·4 REM JIM SPEERS 
' 5 REM 
· lfJ L$=" [LEFT]": B$=" ": FORI=1 T079: LL$=LL$ 
+L$:BL$=BL$+B$:NEXT:D$=CHR$(20) 

·20 Q$=CHR$(34)+CHR$(20)+CHR$(34) :WL=0:LL 
=(J: C$=" [c P]" : PRINT" [CLEAR][ DOWN] "C$; 

. 3(J GETZ$ : IFZ$="" THEN 3(J 

. 4fJ IF Z$="[BACKARROW]" THEN PRINT L$ ;B$: 
END 

' 5(J X=ASC(Z$) : IF X=32 THEN WL=(J:W$="":LL= 
LL+l:PRINT L$Z$C$;:GOTO 140 

·60 IF X=34 THEN PRINT L$Q$C$;:WL=WL+l: LL 
=LL+l :WL$=WL$+Q$:GOTO 140 

· 70 IF X=13 THEN PRINT L$B$:PRINT C$; :LL= 
(J : WL=(J : W$= "" : GOTO 3(J 

·80 IF X<>20 THEN 120 
' 90 PRINT D$D$C$; :LL=LL-l:IF WL>0 THEN WL 
=WL-l:W$=LEFT$(W$,LEN(W$)-I) 

' 100 IF LL<0 THEN LL=LL+80 
' 11 (J GOTO 3(J 
·120 IF (X>16ANDX<32) OR (X>127ANDX<160) 
THEN 3(J 

·130 PRINT L$Z$C$;:W$=W$+Z$:WL=WL+l:LL=LL 
+1 

' 140 IF LL<81 THEN 30 
'150 IF WL=0 THEN 30 
·160 PRINT LEFT$(LL$,WL+l)LEFT$(BL$ ,WL-l ) 
W$C$;:LL=WL:GOTO 30 

The versatility comes from the fact that there are no 
PEEKs or POKEs, and no assumptions about screen 
memory locations. Consequently it is very easy to adapt 
Jim's program for screens of any width. To use this on 
the C-128 with an 8O-column screen, just make these 
changes: 

Line 10: change 39 to 79 (one less than screen width) 
Line 100: change 40 to 80 (equal to screen width) 
Line 140: change41 to 81 (one more than screen width) 

Jim uses the < BACK ARROW> as the escape key for 
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this program. Press it when you are done typing.
Other very good solutions to this problem were from

Paul Sobolik (pittsburgh, PA), Steven Steckler, and Ben
Margolin (Detroit, MI). Congratulations to Ben and the
rest of the computer team at Renaissance High School
who are three-time city champs, and who made it to the
international championships in Detroit this year.

It was easy to separate the correct solutions from the
incorrect ones to Problem #30-4: Color Bars. The read
ers who felt that it was very likely for the screen to even
tually be filled with one color generally misinterpreted
the problem. The length of each character bar to be
printed was determined by the greatest number of con
secutive repetitions of anyone color previously chosen,
where colors were randomly chosen from 16 possibilities.
Until t"U consecutive matching colors are randomly cho
sen, color bars are printed singly. After the first occur
rence of t"U consecutive matching colors, color bars are
each printed t"U characters in width. This continues un
til three consecutive matching colors are chosen, after
which color bars are printed which are each three char
acters wide. And so forth.

The solution from Bing Perry (Monterey, CA) is listed
below.

·1 REM COMMODARES PROBLEM #30-4:
·2 REM COLOR BARS
'3 REM SOLUTION BY
·4 REM BING PERRY
'5 REM
·10 CLMEM=241 : IF LEN(DS$)=0 THEN CLMEM=
646

·20 PRINT CHR$(147);:HLD=0:REP=I:CTR=1
'30 RNR=INT(RND(0)*16)
·40 POKE CLMEM,RNR:FOR 1=1 TO REP:PRINT C
HR$(65+RNR);:NEXT

·sr) IF RNR=HLD THEN CTR=CTR+l:GOTO 7()
·6() CTR=1
·70 IF CTR)REP THEN REP=CTR
•8() HLD=RNR : GOTO 3()

It is representative of most of the correct solutions. Bing's
program displays colored letters, for easier interpreta
tion. Most readers used "<RVS ON> <SPACE>
< RVS OFF>" as the color bar character. In the pro
gram above, HLD is the last color selected; REP is the
greatest number of repetitions so far; CTR holds the cur
rent number of repetitions of the selected color; and RNR
is the current number from the random number generator.

Line 10 allows the program to be run on the C-128 and
the C-64. The character color memory location is 241
on the C-128 and 646 on the C-64. C-128 users may want
to add PRINT "< CONTROL-G >" at the end of line
70 so that the computer beeps whenever the color bar
length changes.

True to form, Jim Speers did an interesting analysis
of the likelihood of the screen ever being one color. The
color bar must reach a length of 32 for the screen to be
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a solid color, since 32*32 is greater than the 1000 char
acters needed to fill the screen. That means that the same
random number must occur 32 times in a row, and that's
not very likely at all. Based upon some preliminary tim
ing and the results of a simulation program he wrote,
Jim concluded that it would take on the order of 10"
years (that's one with 28 zeros after it) on the average
for the screen to be one color. Jim points out that this
assumes the random number generator is truly random.
In actuality it generates a very large but finite group of
numbers. If in that group there is no occurrence of 32
consecutive numbers which are the same, the solid col
or screen will never happen.

Alain Goyette (Gander, Newfoundland) wrote an as
sembly language program to solve this problem. He and
Scott Nicodemus used the random noise generator of the
SID chip to generate random numbers as described in
Tips Ahoy! in the June issue. In BASIC,

POKE 54287,255 : POKE 54290,128 : R=PE
EEK(54299)

selects a random number R from 0 to 255. Scott used
R=(pEEK(54299) AND 15) to choose his random num
bers from 0 to 15. Alain ran his BASIC program for three
days and never got a color bar of length greater than five.
His assembly language program did better with a length
of 13.

Jim Speers concluded that a VIC 20 using only t"U
possible colors on its 22 by 23 screen should produce
a solid-colored screen in only 29'A hours. With the eight
colors of the VIC, waiting for a color bar 23 characters
long should take a mere 46,000,000 years.

Congratulations also to these readers not already men
tioned this month: Dean Holmes (St. Petersburg, FL),
Will Ludwigsen (?on Charlotte, FL), Karen Middaugh
(San Diego, CA), Mark Breault (Brandon, MAN), Dan
iel Brumbaugh (Chambersburg, PA), Michael Jacknis
(Oix Hills, NY), Craig Ewen (Crystal Lake, IL), Pete
Baker (Rio Oso, CA), Thny Mannucci (Berkeley, CA),
and Jimmy Wong (San Francisco, CA).

One final challenge. Paul Sobolik (Pittsburgh, PA) used
the dynamic keyboard to solve Problem #30-1: Function
al Entry, just as everyone else did. Paul said he worked
on trying to devise a way to POKE the definition of the
function into the program text, but he found the task of
tokenizing too complex. He asked if there is a way to
use BASIC's CRUNCH ROUTINE (at $.<\579 in the
C-64) to do this. Or how about writing the string defin
ing the function to a disk file and then merging it with
the rest of the program? Any thoughts and examples you
can come up with will be appreciated.

Don't wait around for your screens to fill with color
bars. Get busy on this month's challenges. If these are
too easy for you to bother with, send us some harder
ones. If these are too hard for you to figure out, send
us some easier ones that you have solved. See you next
month. 0

thls program. Press it when you are done typing. 
Other very good solutions to thls problem were from 

Paul Sobolik (Pittsburgh, PA), Steven Steckler, and Ben 
Margolin (Detroit, M1). Congratulations to Ben and the 
rest of the computer team at Renaissance High School 
who are three-time city champs, and who made it to the 
international championships in Detroit thls year. 

It was easy to separate the correct solutions from the 
incorrect ones to Problem #30-4: Color Bars. The read
ers who felt that it was very likely for the screen to even
tually be filled with one color generally misinterpreted 
the problem. The length of each character bar to be 
printed was determined by the greatest number of con
secutive repetitions of anyone color previously chosen, 
where colors were randomly chosen from 16 possibilities. 
Until two consecutive matching colors are randomly cho
sen, color bars are printed singly. After the first occur
rence of two consecutive matching colors, color bars are 
each printed two characters in width. This continues un
til three consecutive matching colors are chosen, after 
which color bars are printed which are each three char
acters wide. And so forth. 

The solution from Bing Perry (Monterey, CA) is listed 
below. 

·1 REM COMMODARES PROBLEM #30-4 : 
·2 REM COLOR BARS 
·3 REM SOLUTION BY 
·4 REM BING PERRY 
·5 REM 
·10 CLMEM=241 : IF LEN(DS$)=0 THEN CLMEM= 
646 

·20 PRINT CHR$(147) ;:HLD=0 :REP=I:CTR=1 
·30 RNR=INT(RND(0)*16) 
·40 POKE CLMEM,RNR:FOR 1=1 TO REP:PRINT C 
HR$(65+RNR); :NEXT 

·50 IF RNR=HLD THEN CTR=CTR+l:GOTO 70 
·6(J CTR=1 
·70 IF CTR) REP THEN REP=CTR 
·80 HLD=RNR : GOTO 30 

It is representative of most of the correct solutions. Bing's 
program displays colored letters, for easier interpreta
tion. Most readers used "< RVS ON> < SPACE> 
< RVS OFF> " as the color bar character. In the pro
gram above, HLD is the last color selected; REP is the 
greatest number of repetitions so far; erR holds the cur
rent number of repetitions of the selected color; and RNR 
is the current number from the random number generator. 

Line 10 allows the program to be run on the C-128 and 
the C-64. The character color memory location is 241 
on the C-128 and 646 on the C-64. C-128 users may want 
to add PRINT "<CONTROL-G>" at the end of line 
70 so that the computer beeps whenever the color bar 
length changes. 

True to form, Jim Speers did an interesting analysis 
of the likelihood of the screen ever being one color. The 
color bar must reach a length of 32 for the screen to be 
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a solid color, since 32*32 is greater than the 1000 char
acters needed to fill the screen. That means that the same 
random number must occur 32 times in a row, and that's 
not very likely at all . Based upon some preliminary tim
ing and the results of a simulation program he wrote, 
Jim concluded that it would take on the order of 10" 
years (that's one with 28 zeros after it) on the average 
for the screen to be one color. Jim points out that thls 
assumes the random number generator is truly random. 
In actuality it generates a very large but finite group of 
numbers. If in that group there is no occurrence of 32 
consecutive numbers which are the same, the solid col
or screen will never happen. 

Nain Goyette (Gander, Newfoundland) wrote an as
sembly language program to solve thls problem. He and 
Scott Nicodemus used the random noise generator of the 
SID chip to generate random numbers as described in 
TIps Ahoy! in the June issue. In BASIC, 

POKE 54287,255 : POKE 54290,128 : R=PE 
EEK(54299) 

selects a random number R from 0 to 255. Scott used 
R=(pEEK(54299) AND 15) to choose his random num
bers from 0 to 15. Nain ran his BASIC program for three 
days and never got a color bar of length greater than five. 
His assembly language program did better with a length 
of 13. 

Jim Speers concluded that a VIC 20 using only two 
possible colors on its 22 by 23 screen should produce 
a solid-colored screen in only 29 \4 hours. With the eight 
colors of the VIC, waiting for a color bar 23 characters 
long should take a mere 46,000,000 years. 

Congratulations also to these readers not already men
tioned thls month: Dean Holmes (St. Petersburg, FL), 
Will Ludwigsen (Port Charlotte, FL), Karen Middaugh 
(San Diego, CA), Mark Breault (Brandon, MAN), Dan
iel Brumbaugh (Chambersburg, PA), Michael Jacknis 
(Dix Hills, NY), Craig Ewert (Crystal Lake, IL), Pete 
Baker (Rio Oso, CA) , Thny Mannucci (Berkeley, CA), 
and Jimmy Wong (San Francisco, CA). 

One final challenge. Paul Sobolik (Pittsburgh, PA) used 
the dynamic keyboard to solve Problem #30-1: Function
al Entry, just as everyone else did . Paul said he worked 
on trying to devise a way to POKE the definition of the 
function into the program text, but he found the task of 
tOkenizing too complex. He asked if there is a way to 
use BASIC's CRUNCH ROUTINE (at $A579 in the 
C-64) to do thls. Or how about writing the string defin
ing the function to a disk file and then merging it with 
the rest of the program? Any thoughts and examples you 
can come up with will be appreciated. 

Don't wait around for your screens to fill with color 
bars. Get busy on thls month's challenges. If these are 
too easy for you to bother with, send us some harder 
ones. If these are too hard for you to figure out, send 
us some easier ones that you have solved. See you next 
month. 0 
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tory block count was the number of blocks in the file
when it was saved, so if the block counts disagree, ei
ther the file is a different file than shown in the direc
tory, or part of the file has been lost.

Disk Checkup will detect any case of fIle overlap, in
cluding partial overlap, because it checks each block for
overlap during the trace. If a problem is found, the over
lapping files are identified. Unlike Validate, Disk Check
up will not abort if it encounters an illegal file link, i.e.
a link to a nonexistent track or sector. If it encounters
an illegal link during a trace, it prints an illegal link mes
sage, and continues with the next fIle.

It is not necessary to monitor Disk Checkup while it
works, since tracing all the flies on a full disk can take
a few minutes. On the final screen Disk Checkup displays
a full status report on the disk flies and three Blocks Free.
To bring a problem disk back to health, a general guide
line is to first Validate (Collect) the disk, delete any prob
lem files, and Validate again.

Disk Checlalp is sate to run on all disks because it does
not write to the disk. If a disk contains REL files, they
may be incorrectly identified as problem fIles, because
REL flies use a different directory format from PRG,
SEQ, or USR files. Disk Checkup is written in 2.0 BASIC
in a structured format, yet with an eye to speed. The pro
gram includes many REM statements that may be omitted
if desired. 0 SEE PROGRAM liSTING ON PAGE 128
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DISK
CHECKUP

For the 1541
and the (-64,
Plu5/4, (-16,

and VI( 20 (+8K)

W hat with the bugs that seem to inhabit
the Commodore DOS, it pays to periodi
cally check the health of your files. It's
not too well known that there is enough

redundancy in the Commodore DOS to allow files to be
checked very thoroughly. For example, the number of
Blocks Free on the disk can be figured three ways: from
the directory, from the BAM, and from the actual flies.
Disk Checkup displays all three. In a healthy disk all three
should agree. An exception is some commercial disks
that may use a nonstandard BAM or directory.

Disk Checkup, however, does much more than display
three Blocks Free. It thoroughly checks each file in the
directory. In testing this program on three of my heavily
used working disks, which contained about 150 files, I
found three previously undetected problem flies. Disk
Checkup first displays an expanded directory, including
the starting track and sector of each file, and then checks
that all flies start at different track and sectors. This is
a quick check that will detect the most common DOS
file error: two directory entries pointing to the same file.

Disk Checkup then proceeds to trace each file. If the
traced block count does not agree with the directory block
count, the file is displayed in inverse video. The direc-

DISK 

For the 1541 
and the C-64, 
Plu5/4, C-16, 

and VIC 20 (+8K) 

By Donald Fulton 

hat with the bugs that seem to inhabit 
the Commodore DOS, it pays to periodi
cally check the health of your files. It's 
not too well known that there is enough 

redundancy in the Commodore DOS to allow files to be 
checked very thoroughly. For example, the number of 
Blocks Free on the disk can be figured three ways: from 
the directory, from the BAM , and from the actual files. 
Disk Checkup displays all three. In a healthy disk all three 
should agree. An exception is some commercial disks 
that may use a nonstandard BAM or directory. 

Disk Checkup, however, does much more than display 
three Blocks Free. It thoroughly checks each file in the 
directory. In testing this program on three of my heavily 
used working disks, which contained about 150 files, I 
found three previously undetected problem files. Disk 
Checkup first displays an expanded directory, including 
the starting track and sector of each file, and then checks 
that all files start at different track and sectors. This is 
a quick check that will detect the most common DOS 
file error : two directory entries pointing to the same file. 

Disk Checkup then proceeds to trace each file. If the 
traced block count does not agree with the directory block 
count, the file is displayed in inverse video. The direc-

tory block count was the number of blocks in the file 
when it was saved, so if the block counts disagree, ei
ther the file is a different file than shown in the direc
tory, or part of the file has been lost. 

Disk Checkup will detect any case of file overlap, in
cluding partial overlap, because it checks each block for 
overlap during the trace. If a problem is found , the over
lapping files are identified. Unlike Validate, Disk Check
up will not abort if it encounters an illegal file link, i.e. 
a link to a nonexistent track or sector. If it encounters 
an illegal link during a trace, it prints an illegal link mes
sage, and continues with the next file. 

It is not necessary to monitor Disk Checkup while it 
works, since tracing all the files on a full disk can take 
a few minutes. On the final screen Disk Checkup displays 
a full status report on the disk files and three Blocks Free. 
To bring a problem disk back to health, a general guide
line is to first Validate (Collect) the disk, delete any prob
lem files , and Validate again . 

Disk Checkup is safe to run on all disks because it does 
not write to the disk. If a disk contains REL files, they 
may be incorrectly identified as problem files, because 
REL files use a different directory format from PRG, 
SEQ or USR files. Disk Checkup is written in 2.0 BASIC 
in a structured format, yet with an eye to speed. The pro
gram includes many REM statements that may be omitted 
if desired. 0 SEE PROGRAM LISTING ON PAGE 128 
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By TI. LiHle

will ron faster thon

FOR X = 1 TO 1500 NEXT

Unfonunarely, the simple answer is that 1t9 such for
mula exists. Although from a logical standpoinr, it might
seem that one would jusl multiply every address by 1WO
and let the program go al thot, this jusl wont work.

The C-64 has ROM from $AlXJO 10 $BFFF and from
$E1J()() up. Saved wilhin the ROM is Ihe operoring system,
the program /hat conrrols everyfuncrion ofthe C-64 from
checking lhe ke}txxur1 for recenr inpw to inrerprering }vur
BASICprograms. The ROM is a machine language pro
gram and even has variables thai can be easily changed
by a programmer. Since the C-64 and the C-l28 dont
hove idenrical operoring systems, and because ofthe myr
iad ofdifferences between the IWO machines, aformula
is impossible.

What you can do is consult a memory map, a book
thai describes the function of most of the addresses in
a specific machine, for both machines and Iaokfar similar
labels (a /abel is a six leller name given to an address
or routine) or functions for the given address.

2) Pul all commonly used subrowines in Ihe begin
ning ofyour program. This is probably Ihe opposite of
what you were laught, and will require exrensive rewrit
ing ofyour program, but if you are Irying to write fast
code this is a must.

3) Replace the number 0 (zero) with a period (.).
4) Inregers are supposed 10 ron faster than floating

poinr numbers, bw riming program execwion proves this
to be false. So use flooring poinr, even though Ihe laller
may use more memory.

5) While using FORINEXT loops, doni name the vari
able of the loop after the NEXT-il was inrended 10 be
oprional on moSI home micros. An example should clear
up any problems:

Thai last X slows it down.
6) Lastly, remove all REMs and extra spaces, and pur

as much lexr on one line as possible.
All ofIhe above is lechnically known as bad program

ming lechnique, but it works.

AD .. 3.14 * 15

FOR X .. 1 TO 1500 : NEXT X

Seeing so many programs in all the Commodore mag
azines, I wondered what the formula for converting the
SYS, PEEK, and POKE addresses from the C-64 to the
C-128 would be.

618 PRINTI'AB(21)"[RVSON][BLACK]NOP[RVSOFI
F] [RVSON]QR[BLllEJ[31 @"J[BLACK]@[BLllEJ[
"@"]

Five @ symbols were missing from the end of .
618 as printed. The error will cause an incorrect Bug Re
pellem code to be printed for that line, but will
no other problems. 1b generate the correct Bug Repel
Ienr code, enter the line as follows:

RCA.. "OM SIlIaL CASI'U ('-'7 "'J

will execure much faster lhan

AD .. PI * RD

Due 10 Ihe way lhe BASIC language is lranslaled by
Ihe C-64 and C-l28, commercial qualiry animaled ac
lion games are very difficull 10 implemenr successfully.
BASIC is inrerpreled suuemenr by slatemenr, each slale
menr raking possibly dozens ofmachine language sleps
10 execule, nOI including Ihe rime or effon the BASIC in
terpreler spends just parsing (decoding) your program
line inro separale byre-sized pieces. The moSI efficienr
melhod ofprogramming such a game would be 10 use
machine language (acruallyassembly language would be
lhe correCllerm, bw lhe 1WO are more or less inrerchange
able) which is nOI as difficull as you may think. So 10

answer your firsl queslion, arcade speed games are ex
Iremely difficull ifnot impossible without at leasl some
machine language routines.

As for your second quesrion, I will just lisl the lech
niques, as an explanation would be far 100 lenglhy 10

prinr 011 Ihis page:
J) Use variables inslead ofnumbers whenever possi

ble. For example:

My friends and I write BASIC programs, and we have
heard of tricks and techniques that will allow our pro
grams to run faster. Using these techniques, is it possi
ble to write arcade-speed games without machine lan
guage? Also, could you tell us what kind of techniques
we could use to speed up our BASIC programs?

Also, several readers reported incorrect Bug Repelle
codes for all the data statement lines (1000-1178). Thi
will occur if a user types in any line within the program
with an incorrect number of uotation marks.
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By Tim Little 
My friends and I write BASIC programs, and we have 

heard of tricks and techniques that will allow our pm
grams to run faster. Using these techniques, is it possi
ble to write arcade-speed games without machine lan
guage? Also, could you tell us what kind of techniques 
we could use to speed up our BASIC programs? 

Due to the way the BASIC language is translated by 
the C-64 and C-128, commercial quality animated ac
tion games are very difficult to implement successfully. 
BASIC is interpreted statement by statement, each state
ment taking possibly dozens of machine language steps 
to execute, not including the time or ejJon the BASIC in
terpreter spends just parsing (decoding) your program 
line into separate byte-sized pieces. The most efficient 
method of programming such a game would be to use 
machine language (actually assembly language would be 
the correct tenn, but the two are more or less interchange
able) which is IlOt as diffiCUlt as you may think. So to 
answer your first question, arcade speed games are ex
tremely diffiCUlt if not impossible without at least some 
machine language routines. 

As for your second question, I will just list the tech
niques, as an explanation would be far too lengthy to 
print 011 this page: 

J) Use variables instead of numbers whenever possi
ble. For example: 

AD .. PI * RD 

will execute much faster than 

lsea .. 1 nOM SKULL CASTLII"-Iy 'H I 

Five @ symbols were missing from the end of lin 
618 as printed. The error will cause an incorrect Bug Re 
pellent code to be printed for that line, but will cau 
no other problems. 10 generate the correct Bug Repel 
lent code, enter the line as follows: 

618 PRINTTAB(21 )"[ RVSONJ[ BLACK ]NOP[RVSO 
F] [RVSON ]QR[BLUE][3"@"J[BLACK]@[BLUEJ[ 
"@"] 

Also, several readers reported incorrect Bug Repellent 
codes for all the data statement lines (1000-1178). This 
will occur if a user types in any line within the program 
with an incorrect number of uotation marks. 
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AD .. 3.14 * 15 

2) Put all commonly used subroutines in the begin
ning of your program. This is probably the opposite of 
what you were taught, and will require extensive rewrit
ing of your program, but if you are trying to write fast 
code this is a must. 

3) Replace the number 0 (zero) with a period (.). 
4) Integers are supposed to run faster than floating 

point numbers, but timing program execution proves this 
to be false. So use floating point, even though the latter 
may use more memory. 

5) While using FOR/NEXT loops, doni name the vari
able of the loop after the NEXT-it was intended to be 
optional on most home micros. An example shauld clear 
up any problems: 

FOR X ~ 1 TO 1500 NEXT 

will run faster than 

FOR X ~ 1 TO 1500 : NEXT X 

That last X slows it down. 
6) Lastly, remove all REMs and extra spaces, and put 

as much text on one line as possible. 
All of the above is technically known as bad program

ming technique, but it works. 

Seeing so many programs in all the Commodore mag
azines, I wondered what the formula for converting the 
SYS, PEEK, and POKE addresses from the C-64 to the 
C-128 would be. 

Unfonunately, the simple answer is that 1tIJ such for
mula exists. Althaugh from a logical standpoint, it might 
seem that one would just multiply every address by two 
and let the program go at that, this just woni work. 

The C-64 has ROM from $AOOO to $BFFF and from 
$EOOO up. Saved within the ROM is the operating system, 
the program that controls every function of the C-64 from 
checking the keyboard far recent input to interpreting your 
BASIC programs. The ROM is a machine language pro
gram and even has variables that can be easily changed 
by a programmer. Since the C-64 and the C-J28 doni 
have identical operating systems, and because of the myr
iad of differences between the two machines, a fonnula 
is itnpossible. 

What you can do is consult a memory map, a book 
that describes the function of most of the addresses in 
a specific machine, far both machines and look far similar 
labels (a label is a six letter name given to an address 
or routine) or functions for the given address. 
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tight grey to medium grey to dark grey to blue and finally
black. To replenish the torch you are carrying, drop it, walk
away from it until you are in darkness, and tum around,
go back, and pick it up again. When you use it the torch
will bum brightly again. If the torch should go out on you,
your situation is pretty hopeless unless you have placed other
torches in strategic locations or you find one accidentally. (The
ring could help you get out of a tight situation like this.)

When you do decide to engage a monster in combat, you
and he must occupy the same square. You can move for
ward past a monster, and he can sometimes do the same
to you. When you hear the creature's cry, he has entered
the same block as you. You can now engage him in battle
with your bare hands, torch, or the sword if you have it.
The sword is a superb weapon, doing four times the damage
of a torch or your bare hands. If you are empty-handed,
you will still be able to do slight damage to monsters by
pressing the joystick button, even enough to kill one if you
are fortunate to hit him enough times!

Merely possessing the shield gives you its protection, SO

you will never need to use it, only have it, for it to protect
you. A flash of red will let you know when you have been
wounded. The screen flashes pink when you are lightly
struck, orange when you are hit soundly, and dark red when
you are gravely wounded. You will know when you strike
your opponent by the flash of green and the sound of your
slashing blade.

Wand: battles magic with magic. Good for those invisi
ble walls you keep slamming into, or hitting spirits.

Key: unlocks doors. You must be fucing a door to un
lock it. If the door opens, you will hear a hiss, or a beep
if it is still locked.

Gold: heavy stuff. Need it to win the game, but you may
have to drop it to get everything up that ladder.

Crown: you have to be clever indeed to find the hidden
location of this treasure.

Not long after you enter the dungeon, you're sure to meet
one of its intelligent, nasty inhabitants -either by running
into one of them, or one of them coming looking for you.
Your human scent is a dinner bell for the creatures in the
dungeon. They are as follows:

Brown Recluse: this spider is a skinny tittle varmint who
is usually carrying a torch, a remnant of the adventurer he
had for breakfust. A stroke of the sword or a few raps with
the torch will usually kill him, but don~ underestimate him.
He might get a lucky shot.

Red Tarantula: a deadlier cousin of the Recluse. Carries
a sword. A wee bit fuster on the draw.

Blue Crypt Rat: carries a shield in his junkpack. Pos
sibly lethal teeth and claws.

Brown Carrion Rat: carries the ring, but doesn't know 'ii~iiii.i,.ii~iiiiiii~ii.
how to use it; he pulled it off a skeleton. Bigger, badder. I

Purple Gobtins: the original inhabitants of the dungeon
before the Naga arrived. There are only two left alive; the
rest perished at the hands of the serpents. Each carries a
rope on his backpack and is anned with a scythe and a short
sword. Don~ fight these guys until you are ready. They wan
der around on the first level, looking for oven.ealous new
comers to carve up.

Light Blue Revenant: ghastly undead spirit, a corpse
brought to tife by the Emperor Naga's sorcety. He has the
power of the 'Cold touch':... he changes inorganic and organic
material into the energy he needs to retain his existence
on this plane. May not be fooled by the ring! These horrid
friends will take your possessions if they succeed in touching
you, and hoard them in a secret and usually well-guarded
area of the dungeon.

Green Naga: giant cobra. Fast and powerful. A single
hit from this snake can kill you if you are weak.

Emperor Naga (silver): this guy is the worst. He strikes
as fust as you do and does more damage. You will have
to be either lucky or smart to defeat him. (Hit and ruo is
best.) He will be carrying a sack of gold, but he has hid
den his fuvorite treasure, the crown, somewhere in the dun
geon maze.

All of these monsters can be defeated in mortal combat,
even the Revenant, but you will find that the wand is a better
weapon against the Revenant than the sword.

You can fight and move in the dark, but you will find
it much to your advantage to use the torch or the ring for
visibility rather than stumble around in blackness. Torches
bum for quite some time, but after a while you will see
the outline of the dungeon growing dimmer, turning from
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Continued from page 61
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Continued from page 61 

Wand: battles magic with magic. Good for those invisi
ble walls you keep slamming into, or hitting spirits. 

Key: unlocks doors. You must be facing a door to un
lock it. If the door opens, you will hear a hiss, or a beep 
if it is still locked. 

Gold: heavy sruff. Need it to win the game, but you may 
have to drop it to get everything up that ladder. 

Crown: you have to be clever indeed to find the hidden 
location of this treasure. 

Not long after you enter the dungeon, you're sure to meet 
one of its intelligent, nasty inhabitants - either by running 
into one of them, or one of them conting looking for you. 
Your human scent is a dinner bell for the crearures in the 
dungeon. They are as follows: 

Brown Recluse: this spider is a skinny little varmint who 
is usually carrying a torch, a remnant of the advenrurer he 
had for breakfast. A stroke of the sword or a few raps with 
the torch will usually kill him, but don't underestimate him. 
He might get a lucky shot. 

Red Tarantula: a deadlier cousin of the Recluse. Carries 
a sword. A wee bit faster on the draw. 

Blue Crypt Rat: carries a shield in his junkpack. Pos
sibly lethal teeth and claws. 

light grey to medium grey to dark grey to blue and finally 
black. To replenish the torch you are carrying, drop it, walk 
away from it until you are in darkness, and tum around, 
go back, and pick it up again. When you use it the torch 
will burn brightly again. If the torch should go out on you, 
your siruation is pretty hopeless unless you have placed other 
torches in strategic locations or you find one accidenrally. (The 
ring could help you get out of a tight siruation like this. ) 

When you do decide to engage a monster in combat, you 
and he must occupy the same square. You can move for
ward past a monster, and he can sometimes do the same 
to you . When you hear the crearure's cry, he has entered 
the same block as you. You can now engage him in battle 
with your bare hands, torch , or the sword if you have it. 
The sword is a superb weapon, doing four times the damage 
of a torch or your bare hands. If you are empty-handed, 
you will still be able to do slight damage to monsters by 
pressing the joystick button, even enough to kill one if you 
are fortunate to hit him enough times! 

Merely possessing the shield gives you its protection , so 
you will never need to use it, only have it, for it to protect 
you . A flash of red will let you know when you have been 
wounded. The screen flashes pink when you are lightly 
struck, orange when you are hit soundly, and dark red when 
you are gravely wounded. You will know when you strike 
your opponent by the flash of green and the sound of your 
slashing blade. 

Brown Carrion Rat: carries the ring, but doesn't know 'I.~i""'.iiii~iiii~~i. 
how to use it; he pulled it off a skeleton. Bigger, badder. I 

Purple Goblins: the original inhabitants of the dungeon 
before the Naga arrived. There are only two left alive; the 
rest perished at the hands of the serpents. Each carries a 
rope on his backpack and is armed with a scythe and a short 
sword. Don't fight these guys until you are ready. They wan
der around on the first level , looking for overzealous new
comers to carve up. 

Light Blue Revenant: ghastly undead spirit, a corpse 
brought to life by the Emperor Naga's sorcery. He has the 
power of the ·Cold touch"-he changes inorganic and organic 
material into the energy he needs to retain his existence 
on this plane. May not be fooled by the ring! These horrid 
friends will take your possessions if they succeed in touching 
you, and hoard them in a secret and usually well-guarded 
area of the dungeon. 

Green Naga: giant cobra. Fast and powerful . A single 
hit from this snake can kill you if you are weak. 

Emperor Naga (silver): this guy is the worst. He strikes 
as fast as you do and does more damage. You will have 
to be either lucky or smart to defeat him. (Hit and run is 
best.) He will be carrying a sack of gold, but he has hid
den his favorite treasure, the crown, somewhere in the dun
geon maze. 

All of these monsters can be defeated in mortal combat, 
even the Revenant, but you will find that the wand is a better 
weapon against the Revenant than the sword. 

You can fight and move in the dark, but you will find 
it much to your advantage to use the torch or the ring for 
visibility rather than stumble around in blackness. Torches 
burn for quite some time, but after a while you will see 
the outline of the dungeon growing dimmer, rurning from Rellder Service No. 124 
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Ifyou are hale and well, the border is black. When you
are severely wounded, the border turns yellow. When you
are within a single stroke of death, the border turns red.
However, the greatest advantage you have over the mon
sters is that your wounds can heal, while theirs are cumu
lative until they are killed. Good strategy:can entail hitting
a creature several times, running tfN'iI'j and resting ror a while
(until the border turns to yellow or black again), and coming
back to deliver the death blow.

You do not have to hit the joystick button repeatedly to
keep slashing with the sword, simply hold it down to keep
raining blows - but a friend of mine claims you can time
the strokes better if you keep popping the button.

You grow stronger by spending time in the dungeon and
by killing other creatures. Don't take on a creature outside
your capabilities, or descend to the maelstrom of the second
level, until you are strong enough!

The first level is rather easy-you may be killed several
times befOre you get the hang of it, but eventually you should
be able to kill anything with a few blows on the first level.
When you are strong enough and you have the rope, you
can go down to the serpent's lair, the second level. The sec
ond level is the stronghold of the Emperor Naga and his
evil servants. .

Stand on a block that has an open shaft leading down,
HOLD the rope (should be lit in yellow), and press the
button. You will hear your descent, and the next screen that
appears will be a view with a ceiling exit above you some
where on the second level. Th go back up, you stand on
a block that has both a ladder and a ceiling exit, holding
the rope, and press the button. You will hear your ascent,
and you will be back on the first level. You cannot go up
when there is a ceiling exit only, with the exception of the
first one you saw when the game started, which is the one
you leave through to win the game!

You will notice that the game has true three dimensional
graphics, with the creatures closest to you obscuring the
ones behind them-and if you look you will even see crea
tures behind ladders.

In your search for the crown, you will see rooms, cof
fins, ladders, shafts, and ceiling exits. The coffins cannot
be opened. Ladders that stand vacant in corridors are exits
to the surface that were sealed off by the Naga. You cannot
climb up them without an exit above them.

The rooms are the most puzzling of obstacles. All rooms
have rour doors. Although a door can be locked from the
outside, keeping you out, you can always leave from the
inside of a room in any direction if there is a corridor outside
that way. The doors are self-latching, however, and will re
main locked behind you until you unlock them with either
the key or the wand. Then you can pass freely through the
door both ways. Because the view of a door from the inside
of a room looks identical no matter which direction you
fuce, the only way you can tell you have turned inside a
room is the flash of the command bar and a change in your
direction indicators. Ifyou are inside a room and you hear
a beep when you try to go through a door, indicating it is
impassable, it is ror one of two reasons: there is a stone
wall on the other side, or the door is rusted shut and cannot
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be opened by QUnt) earthly means. When you are outside
and hear a beep, the door is merely locked. (Use the key.)

The most cdnfusing obstacle in the dungeon is the invis
ible barrier, conjured up by the Emperor Naga to protect
something of "lJlue to him. Some of these are one-way pb
stacles-you can walk through them but not back. The only
thing that can smash these barriers is the wand, carried by
the Revenants. 'It is not possible to win the game without
passing through at least one of the barriers. When you are
walking arouhd and you suddenly hear a bump, you have
walked into an invisible barrier.

There are multiple partitions on each floor, and you may
have to go down, then come up again, or even go down
again to get to them. It can get very confusing, and it is
helpful to map the dungeon extensively in your travels. A
friend can do this while you battle the monsters, or you
can do it yourself.

Avoid the spirits at all cost! The Revenants can steal all
your possessions with a single touch, even when you have
the ring on. Sooner or later, however, you will have to kill
one to get a wantl. Do it wisely, by slashing and then moving
back. If you s.tand toe to toe and slug it out he is sure to
get your equipment before he expires.

When you gel the crown and have brought all the ob
jects on the command bar to the first floor, go to the orig
inal space you started in, under the ceiling exit you dropped
down into the vault through, and USE the rope to win the
game! Only when you have everything (all objects on the
command bar lit in light red) can you exit and win the game.

There is a great deal more I could hint about, but I think
half the fun of the game is solving the riddles in it and dis
covering the secret location of the crown. I leave the heavy
exploration up to you. The game is seriously addictive,
which I noted when I let several of my friends play it, and
most of them yearned to break into the source listing and
deduce the secrets of the lilUlt. For this reason I disabled
the RUN STOP and RESTORE keys, as well as UST, while
the game is running.

I challenge you to win the game fuirly. I think you will
find it every bit as simultaneously frustrating and exhilar
ating as ZorK itselfl The save feature of the game allows
you to set aside a game and come back to it, so you can
play it for weeks before winning it, and I think even then
you will return to the lbult for regular sojourns.

Th use the load feature, hit 12 at the prompt on the title
screen and enter the name of the file you wish to load. The
filename must be II letters or less. If you hit RETURN
with no input, the load will defuult to "LASTDUNGEON".
The last game will be loaded, if you saved a game the last
time you played. To save a game, go to the command bar
at any time during the course of a game and hit 18. The
current game will be saved to disk ror you under the name
"LASTDUNGEON". The reason the load feature asks you
ror the name of the file is that I plan to create new dungeon
files if this game meets with reader approval. In that event,
you will be able to enter the name of the new ftJe to load
in, instead of "LASTDUNGEON", and playa whole new
version of the game with a new floorplan and new puzzles
to solve! 0 SEE PROGRAM USTING ON PAGE 120
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If you are hale and well, the border is black. When you 
are severely wounded , the border turns yellow. When you 
are within a single stroke of death, the border turns red. 
However, the greatest advantage you have over the mon
sters is that your wounds can heal , while theirs are cumu
lative until they are killed. Good strategy. can entail hitting 
a creature several times, running fNMj and resting for a while 
(until the border turns to yellow or black again), and coming 
back to deliver the death blow. 

You do not have to hit the joystick button repeatedly to 
keep slashing with the sword, simply hold it down to keep 
raining blows - but a friend of mine claims you can time 
the strokes better if you keep popping the button. 

You grow stronger by spending time in the dungeon and 
by killing other creatures. Don't take on a creature outside 
your capabilities, or descend to the maelstrom of the second 
level, until you are strong enough! 

The first level is rather easy - you may be killed several 
times before you get the hang of it, but eventually you should 
be able to kill anything with a few blows on the first level. 
When you are strong enough and you have the rope, you 
can go down to the serpent's lair, the second level. The sec
ond level is the stronghold of the Emperor Naga and his 
evil servants. 

Stand on a block that has an open shaft leading down, 
HOLD the rope (should be lit in yellow), and press the 
button. You will hear your descent, and the next screen that 
appears will be a view with a ceiling exit above you some
where on the second level. To go back up, you stand on 
a block that has both a ladder and a ceiling exit, holding 
the rope, and press the button. You will hear your ascent, 
and you will be back on the first level. You cannot go up 
when there is a ceiling exit only, with the exception of the 
first one you saw when the game started, which is the one 
you leave through to win the game! 

You will notice that the game has true three dimensional 
graphics, with the creatures closest to you obscuring the 
ones behind them-and if you look you will even see crea
tures behind ladders. 

In your search for the crown, you will see rooms, cof
fins, ladders, shafts, and ceiling exits. The coffins cannot 
be opened. Ladders that stand vacant in corridors are exits 
to the surface that were sealed off by the Naga. You cannot 
climb up them without an exit above them. 

The rooms are the most puzzling of obstacles. All rooms 
have four doors. Although a door can be locked from the 
outside, keeping you out, you can always leave from the 
inside of a room in any direction if there is a corridor outside 
that way. The doors are self-latching, however, and will re
main locked behind you until you unlock them with either 
the key or the wand. Then you can pass freely through the 
door both ways. Because the view of a door from the inside 
of a room looks identical no matter which direction you 
titce, the only way you can tell you have turned inside a 
room is the flash of the command bar and a change in your 
direction indicators. If you are inside a room and you hear 
a beep when you try to go through a door, indicating it is 
impassable, it is for one of two reasons: there is a stone 
wall on the other side, or the door is rusted shut and cannot 
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be opened by (hint) earthly means. When you are outside 
and hear a beep, the door is merely locked . (Use the key. ) 

The most cdnfusing obstacle in the dungeon is the invis
ible barrier, conjured up by the Emperor Naga to protect 
something of "!'lue to him. Some of these are one-way ob
stacles-you can walk through them but not back. The only 
thing that can smash these barriers is the wand, carried by 
the Revenants. 1t is not possible to win the game without 
passing through at least one of the barriers. When you are 
walking around and you suddenly hear a bump, you have 
walked into an invisible barrier. 

There are multiple partitions on each floor, and you may 
have to go down, then come up again, or even go down 
again to get to them. It can get very confusing, and it is 
helpful to map the dungeon extensively in your travels. A 
friend can do this while you battle the monsters, or you 
can do it yourself. 

Avoid the spirits at all cost! The Revenants can steal all 
your possessions with a single touch, even when you have 
the ring on . Sooner or later, however, you will have to kill 
one to get a waOO. Do it wisely, by slashing and then moving 
back. If you stand toe to toe and slug it out he is sure to 
get your equipment before he expires. 

When you ge.t the crown and have brought all the ob
jects on the command bar to the first floor, go to the orig
inal space you started in, under the ceiling exit you dropped 
down into the vault through, and USE the rope to win the 
game! Only when you have everything (all objects on the 
command bar lit in light red) can you exit and win the game. 

There is a great deal more I could hint about, but I think 
half the fun of the game is solving the riddles in it and dis
covering the secret location of the crown . I leave the heavy 
exploration up to you. The game is seriously addictive, 
which I noted when I let several of my friends play it , and 
most of them yearned to break into the source listing and 
deduce the secrets of the Ibult. For this reason I disabled 
the RUN STOP and RESTORE keys, as well as LIST, while 
the game is running. 

I challenge you to win the game titirly. I think you will 
fmd it every bit as simultaneously frustrating and exhilar
ating as Zork itselfl The save feature of the game allows 
you to set aside a game and come back to it , so you can 
play it for weeks before winning it, and I think even then 
you will return to the Ibult for regular sojourns. 

To use the load feature, hit f2 at the prompt on the title 
screen and enter the name of the file you wish to load. The 
filename must be 11 letters or less. If you hit RETURN 
with no input, the load will detitult to "LASTDUNGEON". 
The last game will be loaded , if you saved a game the last 
time you played. To save a game, go to the command bar 
at any time during the course of a game and hit fB. The 
current game will be saved to disk for you under the name 
"LASTDUNGEON". The reason the load feature asks you 
for the name of the file is that I plan to create new dungeon 
files if this game meets with reader approval . In that event, 
you will be able to enter the name of the new file to load 
in, instead of "LASTDUNGEON", and playa whole new 
version of the game with a new floorplan and new puzzles 
to solve! 0 SEE PROGRAM UsrlNG ON PAGE no 
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Attention new Ahoy! readers! You must read the following information very
carefully prior to typing in programs listed in Ahoy! Certain Commodore

characters, commands, and strings of characters and commands will appear in
a special format. Follow the instructions and listing guide on this page.

and SHIFT J by [s 1].
Additionally, any character that occurs more than two

times in a row will be displayed by a coded listing. For
example, [3 "[LEFfll would be 3 CuRSoR left com
mands in a row, [5 "[s EPn would be 5 SHIFred En
glish Pounds, and so on. Multiple blank spaces will be
noted in similar fashion: e.g., 22 spaces as [22 " "J.

Sometimes you'll ftnd a program line thaI' too long
for the computer to accept (C-64 lines are a maximum
of 80 characters, or 2 screen lines long; VIC 20 lines,
a maximum of 88 characters, or 4 screen lines). To en
ter these lines, refer to the BASIC Commal/d Abbrevia
tiol/s Appel/dix in your User Manual.

On the next page you'll find our Bug Repellent pro
grams for the C-128 and C-64. The version appropri
ate for your machine will help you proofread our pro
grams after you type them. (please nole: the Bug Repel
lent line codes that follow each program line, in the
whited-out area, should /lot be typed in. See the instruc
tions preceding each program.)

Also on the following page you will ftnd F/llllkspeed,
our ML entry program, and instructions on its use. 0

Call Ahoy! at 2U-239-0855 with any problems,

Whl'" .... W!wn \0..

\flU Sn· II 'It'MR'o \i~ 'I\pt.' \\ill ~ \hu Sft Ii ;\k...... \i1U T~pt· wiU Sn·

[CLEAR) ~·n...·" (k~..r SIIItT ('I.KIIIU'I.: [BLACK) KiCk·... n'·MI. I •[HOME) lIum" ('IJt/Ht)'.1-: • [WHITE] Whill' C'TIU. 1 •[UP] ('UN'" l p SHUT t ('MSII t [RED] 11.<1 ( -'TN!. .' •[DOWN] ('1.1"' .... 1-.""" t ('kSM t • [CYAN] ()aul c:,NIlU. •
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I0 In the following pages youll find several pro
grams that you can enter on your Commo-
dore computer. But before doing so. read this
entire page carefully.

To insure clear reproductions. Ahoy!s program listings
are generated on a daisy wheel printer. incapable of print
ing the commands and graphic characters used in Com
modore programs. These are therefore represented by
various codes enclosed in brackets []. For example: the
SHIFf CLRfHOME command is represented onscreen
by a hean • . The code we use in our listings is
[CLEAR). The chan below lists all such codes which
you'll encounter in our listings, except for one other spe
cial case.

The other special case is the COMMODORE and
SHIFf characters. On the front of most keys are two sym
bols. The symbol on the left is ohtained by pressing that
key while holding down the COMMODORE key; the
symbol on the right, by pressing that key while holding
down the SHIFf key. COMMODORE and SHIFf char
acters are represented in our listings by a lower-case Us"
or "c" followed by the symbol of the key you must hit.
COMMODORE J, for example, is represented by [c 1],

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. 

I 0 I n the following pages you'll find several pro
grams that you can enter on your Commo
dore computer. But before doing so, read this 
entire page carefully. 

To insure clear reproductions, Ahoy!s program listings 
are generated on a daisy wheel printer, incapable of print
ing the commands and graphic characters used in Com
modore programs. These are therefore represented by 
various codes enclosed in brackets [ ). For example: the 
SHIFT CLRlHOME command is represented onscreen 
by a hean • . The code we U!.e in our listings is 
[CLEAR). The chan below lists all such codes which 
you'll encounter in our listings, except for one other spe
cial case. 

The other special case is the COMMODORE and 
SHIFT characters. On the front of most keys are rwo sym
bols. The symbol on the left is obtained by pressing that 
key while holding down the COMMODORE key; the 
symbol on the right , by pressing that key while holding 
down the SHIFT key. COMMODORE and SHIFT char
acters are represented in our listings by a lower-case "s" 
or "c" followed by the symbol of the key you must hit. 
COMMODORE J, for example, is represented by [c 1] , 

Wht'u 

and SHIFT J by [s 1] . 
Mditionally, any character that occurs more thim two 

times in a row will be displayed by a coded I isting. For 
example, [3 "[LEFT)") would be 3 CuRSoR left com
mands in a row, [5 "[s EP]"] would be 5 SHIFTed En
glish Pounds, and so on . Multiple blank spaces will be 
noted in similar fashion : e.g. , 22 spaces as [22 " "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 en
ter these lines, refer to the BASIC Commalld Abbrevia
tiolls Appelldix in your User Manual. 

On the next page you'll find our Bug Repel/ellt pro
grams for the C-128 and C-64. The version appropri
ate fur your machine will help you proofread our pro
grams after you type them. (please note: the Bug Repel
lent line codes that follow each program line. in the 
whited-out area, should 1I0 t be typed in . Sec the instruc
tions preceding each program.) 

Also on the following page you will find Flallkspeed , 
our ML entry program, and instructions on its use. 0 

Call Ahoy! at 212-239-0855 with any problems. 
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BUO .1PD.LI1fI By MlCHAIL KUINIIn and DAVID BARRON
Bug Rept!llnu is a checksum progrnm used for proofreading BASIC listings typed in from Ahoy! magazine. For each program linc you enter, Bug Repellent

will produce a two-Ieuer code that should match the code listed beside that line in the magazine.
Type in. S3\'C, and run the-Bug ReJNl/t!nJ. (If you have a C-64, type in the C-64 version. If you have a C·128. you will need to type in me C-64 version

(or use with C-64 programs. and the C-128 version for use with C·128 programs.) If you have typed in Bug Re~IJt!nI properly. you will gel the message BUG
REPELLENT INSTALLED; otherwise you will get an error message. If you gel an error message, double check the Bug RrJNJlem program for typing mis·
takes. Type NEW and hit RETURN. Then type in and save, or load. the Ahoy! program you wish to check. Type in SYS 49152 for the C-64 version or SYS
3072 for lhe C·128 version and bit RETURN (this will begin execution of Bug Repellent). You will see the prompt SCREEN OR PRJNTER ? Hit S if you
want the codes listed on the screen, or P if you wanl them listed on me printer. To pause the listing depress and hold the SHIFT key.

Compare the codes )'OUr machine generales 10 those listed to !he right of the corresponding program lines. If you spot a difference. lhat line contains an
error. Write down Ihe numbers of the lines where the contradictions CK'Cur. LIST each line. locale the errors, and correct them.

COMMODORE 64 VERSION

.1 (1) FOR X = 49152 TO 49488:READY:S=S+Y AB
'110 IF Y<0 OR Y)255 THEN 130 EA
·120 POKE X,Y:NEXT:GOTOI40 ID
- 131) PRINT" [CLEAR)[ DOWN j**ERROR**": PRINT" [DOWN

jPLEASE CHECK LINE"PEEK(64)*256+PEEK(63) : END 10
-1M) IF S<>44677 THEN PRINT"[CLEAR)[DOWNj**ERR
OR**": PRINT" [DOWN jPLEASE CHECK DATA LINES 171)
-511J": END HJ

-ISC) PRINT" [CLEAR j": POKE532Bf) ,r):POKE53281 ,6: PO
KE646,1 NP

·161) PRINT"[RVSON)[6" "jC-64 BUG REPELLENT INS
TALLED[ 6" "j" LF

-170 DATA32,161,192,165,43,133,251,165,44,133 DL
'ISf) DATA252,160,0,132,254,32,37,193,234,177 DB
'190 DATA251,208,3,76,138,I92,230,251,208,2 OF
'2(1) DATA230,252,76,43,192,76,73,78,69,32 KN
·210 DATA35,32,0,I69,35,160,192,32,30,171 CA
·220 DATA160,0,177,251,170,230,251,21~,2,230 CE
'2311 DATA252,l77,25I,32,21)5,189,169,58,32,2J!) JE
·240 DATA255,169,0,133,253,230,254,32,37,193 CL
'251) DATA234,165,253,161),I),76,13,193,133,253 NB
·2611 DATAI77,251,2'~,237,165,253,41,24fI,74,74 ~1B

'27') DATA74,74,24,1 115,65,32,211),255,165,253 EP
·2Bf) DATA 41,1';,24,1 '15,65,32,21 '1,255,169,13 GH
·290 DATA32,220,192,230,63,21~,2,230,64,230 AN
'3(1) DATA251,208,2,230,252,76,11,I92,169,153 NG
'310 DATA160,192,32,30,171,166,63,165,64,76 BF
·320 DATA231,192,96,76,73,78,69,83,58,32 EP
·330 DATA0,I69,247,160,192,32,30,171,169,3 PJ
'340 DATA133,254,32,228,255,201 ,83,240,6,201 FK
·350 DATABfI,21~,245,230,254,32,210,255,169,4 FL
·360 DATA166,254,160,255,32,186,255,169,0,133 CL
·370 DATA63,133,64,133,2,32,189,255,32,192 GC
·380 DATA255,166,254,32,201 ,255,76,73,193,96 NN
'39'1 DATA32,2J1I,25S,173,141,2,41,I,21~,249 NH
·41!) DATA96,32,205,189,169,13,32,210,255,32 1M
·410 DATA204,255,169,4,76,195,255,147,83,67 KC
-42" DATA82,69,69, 78,32, 79,82,32,8'),82 DC
·430 DATA 73,78,84,69,82,32,63,32,0,76 ML
.4411 DATA44,193,234,177,251 ,2111,32,241),6,138 GN
·451) DATAIl3,251,69,254,171),138,76,88,I92,r) JK
·460 DATA0,0,0,230,251,21~,2,230,252,96 NA
·470 DATAJ70,177,25I,201,34,21£,6,165,2,73 ~I

-481) DATA255,133,2,165,2,21~,218,177,251,21)1 JA
'4<)(1 DATA32,21~,212,198,254, 76,29,193,r),169 F1'I
'500 DATA13,76,210,255,0,0,0 PA

COMMODORE 128 VERSION
-II!) FAST:FOR X = 3072 TO 3520:READ Y:POKE X,Y
:S.S+Y:TRAPI10:NEXT:SLOW IH

-Ill) SLOW:IF S~)49f)57 THEN PRINT"[CLEAR)[DOWNj
*.ERROR.... :PRINT" [ DOWN jPLEASE CHECK DATA LINE
S 141)-391/': END JA

102 AHOrt

-121) PRINT"[CLEARj[llOWNj C-128 BUG REPELLENT
INSTALLED" II

-131) PRINT"[4" "jTYPE SYS 31172 TO ACfIVATE" IN
-140 DATA 32,161,12,165,45,133,251,165,46,133,
252,161),0,132,254,32,37 OF

'150 DATA 13,234,177,251,21~,3,76,138,12,230,2

51,21~,2,230,252,76,43 NC
·161) DATA 12,76,73,78,69,32,35,32,0,169,35,161)
,12,32,BfI,13,161),0,177 OL

-170 DATA 251,170,230,251,21~,2,230,252,177,25

1,32,89,13,169,58,32,98 EF
-180 DATA 13,169,0,133,253,230,254,32,37,13,23
4,165,253,160,0,76,13 JO

-190 DATA 13,133,253,177,251,208,237,165,253,4
1,241),74,74,74,74,24 LC

-21!) DATA 105,65,32,98,13,165,253,41,15,24,105
,65,32,98,13,169,13,32 DE

-210 DATA 220,12,230,65,208,2,230,66,230,251,2
08,2,230,252,76,11,12 GM

-220 DATA 169,153,160,12,32,80,13,166,65,165,6
6,76,231,12,96,76,73,78. CP

-230 DATA 69,83,58,32,0,169,247,160,12,32,80,1
3,169,3,133,254,32,107 HC

-240 DATA 13,201,83,240,6,201,80,208,245,230,2
54,32,98,13,169,4,166 GK

'250 DATA 254,160,255,32,116,13,169,0,133,65,1
33,66,133,250,32,125,13 LB

-260 DATA 32,134,13,166,254,32,143,13,76,73,13
,96,32,98,13,165,211 JF

-270 DATA 234,41,1,21~,249,96,32,89,13,169,13,

32,98,13,32,152,13,169,4 GD
'2Bf) DATA 76,161,13,147,83,67,82,69,69,78,32,7
9,82,32,8'),82,73,78,84,69 PL

-290 DATA 82,32,63,32,0,76,44,13,234,177,251,2
01,32,240,6,138,113,251,69 OK

-3(1) DATA 254,170,138,76,88,12,0,0,0,0,231),251
,21J8,2,230,252,96,170,177 FJ

·310 DATA 251,201,34,208,6,165,250,73,255,133,
250,165,250,21~,218,177 GA

·320 DATA 251,201,32,21~,212,198,254,76,29,13,

0,169,13,76,98,13,0,0,32 FI
·330 DATA 170,13,32,226,85,76,180,13,32,170,13

,32,51),142,76,18'1,13,32 . OF
'340 DATA 170,13,32,210,255,76,180,13,32,170,1
3,32,228,255,76,lBf),13,32 AK

-350 DATA 170,13,32,186,255,76,180,13,32,170,1
3,32,189,255 BP

-360 DATA 76,180,13,32,170,13,32,192,255,76,18
1),13,32,171),13 FP

-371) DATA 32,21)1,255,76 ,IBf),13, 32 ,171),13, 32,211
4,255,76,181),13,32,170 ID

'380 DATA 13,32,195,255,76,180,13,133,67,169,0
,141,0,255,165,67,96 BJ

·390 DATA 133,67,169,0,141,1,255,165,67,96,0,0
,r) IF

'1
·1

BUG REPELLENT By MICHAEL KLEINERT and DAVID BARRON 
Bug Rep~tl~1II is a checksum program used for proofreading BASIC listings typed in from Aho)'! magazine. For each program line you cntcr, Bug Repellent 

will produce a two-- Iettcr code thai should match the code listed beside that line in the magazine. 
Type in. save, and run the-Bug Repd/enl. (If you have a C-64, type in the C-64 version. If you have a C-12&. you will need to type in the C-64 version 

for use with C-64 programs, and the C-l2S version for use with C-l2S programs.) If you have typed in Bug & pe/Jenr properly, you will get the message BUG 
REPELL ENT INSTALLED; otherwise you will gel an error message. If )'Ou get an error message, double check the &18 ReJNJJem program for typing mis
takes. Type NEW and hit RETURN. Then type in and save, or load, the Ahoy! program you wish to check. Type in SYS 49152 for the C-64 version or SYS 
3072 for the C-12S version and hit RETURN (this will begin execution of Bug Repellem). You will see the prompt SCREEN OR PRINTER ? Hit S if you 
want the codes listed on the screen, or P if you want them listed on the printer. To pause the listing depress and hold the SHIFT key. 

Compare the codes your machine generates to those listed to the right of the corresponding program lines. If you spot a difference, that line contains an 
error. Write down the numbers of the lines where the contradictions occur. LIST each line. locate the errors, and correct them. 

COMMODORE. 64 VERSION 

· FIJ FOR X = 49152 TO 49488: REA DY: S=S+Y AB 
· U (J IF Y « J OR Y>255 THEN 13(J EA 
· 12(J POKE X, Y: NEXT : GOTOI4(J ID 
• 13(J PRINT" [CLEAR][ OOWN )**ERROR**" : PRINT" [ OOWN 

)PLEASE CHECK LINE" PEEK(64)*256+PEEK(63) :END ID 
· 14'J IF S<>44677 THEN PRINT"[ CLEAR][ OOWN)**ERR 
OR**" : PRINT" [OOWN )PLEASE CHECK DATA LINES 17(J 
-YIJ": END HJ 

· IY) PRINT" [CLEAR )" :POKE53281),'1: POKE53281 , 6 : PO 
KE646 , 1 NP 

· 16(J PRINT"[RVSON][6" " )C-64 BUG REPELLENT INS 
TALLED[ 6" ") " LF 

·17(J DATA32 , 161 , I92 , 165 , 43 , I33 , 25 1 ,165 , 44 ,1 33 DL 
· 18FJ DATA252 , 16(J ,'J, 132 , 254 , 32 , 37 , 193 , 234 , 177 DB 
·19(J DATA25 1, 2(18 , 3 , 76 , 138 ,192 , 23(J , 25 1 , 2(18 , 2 OF 
· 2(11 DATA23(J , 252 , 76 , 43 ,192 , 76 , 73 , 78 , 69 , 32 KN 
· 21'J DATA35 , 32 ,'J , 169 , 35 ,1 6(J , 192 , 32 , 3(J , I71 CA 
· 22(J DATA 16(J ,'J , 177 , 251 , 17(J , 23(J , 25 1 , 2(J8 , 2 , 23(J CE 
· 23(J DATA252 ,1 77 , 25 1, 32 , 2(J5 , 189 , 169 , 58 , 32 , 2J1J J E 
· 24'J DATA255 ,1 69 , (J , 133 , 253 , 23(J , 254 , 32 , 37 , 193 CL 
· 25(J DATA 234 ,1 65 , 253 , l6IJ,(J , 76 , 13 , 193 , 133 , 253 NB 
· 26'J DATAI 77 , 25 1 , 21J8 , 237 ,165 , 253 , 41 , 24'J , 74 , 74 HB 
· 27(J DATA74 , 74 , 24 ,I (J5 , 65 , 32 , 2J1J , 255 , 165 , 253 EP 
· 28(J DATA 4 1 , 1 ~ , 24,I (J5 , 65 , 32 , 2 J1J , 255 ,1 69 , 13 GH 
· 29(J DATA32 , 22(J , 192 , 23(J , 63 , 2(18 , 2, 23(J , 64 , 23(J AN 
· 3111 DATA 251 , 2(J8 , 2 , 23'J , 252 , 76 , 11 , 192 ,1 69 ,1 53 NG 
· 311J DATAI 6(J , 192 , 32 , 3(J ,171 , 166 , 63 ,1 65 , 64 , 76 BF 
· 32(J DATA23 1 , 192 , 96 , 76 , 73 , 78 , 69 ,83 , 58 , 32 EP 
· 33(J DATAl" 169 , 247 , 16(J ,192 , 32 , 3(J , 171 , 169 , 3 PJ 
· 34(J DATA 133 , 254 , 32 , 228 , 255 , 2(J l, 83 , 24'J , 6 , 2(J1 FJ( 

· 35(J DATA8(J , 2(J8 , 245 , 23'J , 254 , 32 , 21'J , 255 , 169 , 4 FL 
· 36(J DATA 166 , 254 , 16(J , 255 , 32 , 186 , 255 , 169 ,(J, 133 CL 
· 37(J DATA63 , 133 , 64 , 133 , 2 , 32 , 189 , 255 , 32 , 192 GC 
· 38(J DATA255 , 166 , 254 , 32 , 2(Jl , 255 , 76 , 73 ,1 93 , 96 NN 
· 39(J DATA32 , 211J, 255 ,1 73 ,141 , 2 , 41 , I , 2(Rl , 249 Nil 
. 4'", DATA96 , 32 , 2(J5 ,189, 169 ,1 3 , 32 , 21(J , 255 , 32 1M 
· 411J DATA 2(J4 , 255 , 169 , 4 , 76, 195, 255 , 147 , 83 , 67 KC 
·42(, DATA82 , 69 , 69 , 78 , 32 ,79 , 82 , 32 , 8(J , 82 DC 
· 43(J DATA 73 , 78 ,84 , 69 ,82 , 32 , 63 , 32 ,'J, 76 to\L 
· 44'J DATA44 ,1 93 , 234 , 177 , 251 , 2(Jl , 32 , 24'J, 6 , I38 GN 
· 45(J DATAI 13 , 25 1, 69 , 254 , 17(J ,138 , 76 ,88 , 192 ,'J JK 
· 46(J DATAfJ,'J ,'J, 23fJ, 25 1, 2(J8 , 2 , 23(J , 252 , 96 NA 
· 47fJ DATAl7fJ ,I 77 , 251, 2fJl, 34, 2(18 , 6 ,1 65 , 2 , 73 Dl'1 
· 48fJ DATA2 55 , 133 , 2 ,1 65 , 2 , 2(18 , 218 , 177 , 25 1 , 2(J I JA 
· 49f J DATA32 , 2f18 , 212 ,1 98 , 254 , 76 , 29 ,1 93 ,'J,1 69 f'to1 
· 5fl1 DATA 11 , 76 , 2J1J , 255 ,'J,'J , (J PA 

COMMODORE 128 VERSION 
· 1(1J FAST: FOR X = 3(J72 TO 352(J : READ Y: POKE X, Y 

:S=S+Y: TRAPll(1: NEXT:SLOW IH 
· ll'J SLOW : IF S~>49'J57 THEN PRINT"[ CLEAR][ OOWN) 
**ERROR**": PRINT" [OOWN )PLEASE CHECK DATA LINE 
S 14'J- 39(J": END JA 

102 AHOYI 

·12fJ PRINT" [CLEAR][OOWN ) C-128 BUG REPELLENT 
INSTALLED" II 

·13(J PRINT" [ 4" ")TYPE SYS 3'J72 TO ACTIVATE" IN 
·140 DATA 32 , 161 , 12 ,165 , 45 ,133,251, 165 , 46,133, 
252,160 ,0, 132 , 254 , 32 , 37 OF 

·150 DATA 13 , 234 , 177 , 251 , 208 , 3 , 76 , 138 , 12 , 230 , 2 
51 , 2(Rl , 2,230,252 , 76 , 43 NC 

· 16(J DATA 12 , 76,73 , 78,69 , 32 , 35,32 ,'J,169 , 35 , 16fJ 
,12 , 32 ,8'),13 ,160 , 0 , 177 OL 

· 17(J DATA 251,17(J , 23(J , 25 1 , 2(18 , 2 , 23(J , 252 , 177 , 25 
1 , 32 ,89 , 13, 169,58 , 32 ,98 EF 

·18(J DATA 13,169,(J , 133 , 253 , 23(J , 254 , 32, 37,13 , 23 
4 , 165 , 253 , 160 , 0 , 76,13 J O 

· 190 DATA 13 ,133, 253 , 177 , 251 , 208 , 237 , 165 , 253 ,4 
1 , 24'J,74,74,74,74 , 24 LC 

· 2(1J DATA l'J5 , 65,32 , 98,13,1 65 , 253 , 41 , 15 , 24 , 1(J5 
, 65,32,98 ,13 , 169 ,13 , 32 DE 

· 21(J DATA 22(J , 12 , 23() , 65 , 2()8 , 2 , 23(),66 , 23() , 251,2 
08 , 2 , 230 , 252 , 76, 11 ,12 GM 

· 220 DATA 169 , 153 ,160 ,1 2 , 32,80 ,13 ,166,65 ,165 , 6 
6 , 76 , 231,12 , 96 , 76 , 73 , 78 CP 

· 230 DATA 69 ,83 , 58 , 32 , 0 , 169 , 247,160 , 12 , 32 ,80 , 1 
3 ,169 , 3 ,133 , 254,32 , 1'17 HC 

· 24') DATA 13 , 2()1 ,83 , 24() , 6 , 2(Jl , 8f) , 2()8 , 245 , 23'), 2 
54,32 , 98 ,13 , 169 , 4 , 166 GK 

· 25') DATA 254 , 16() , 255 , 32 , U 6 , 13 , 169,'J , 133,65 , 1 
33 , 66 , 133 , 250 , 32 ,1 25 , 13 LB 

·260 DATA 32 , 134 , 13,166,254 , 32 , 143 , 13,76 ,73 , 13 
, 96 , 32 , 98 ,13,165 , 211 JF 

· 27() DATA 234 , 41 , I , 2(Rl , 249 ,96,32,89 , 13 , 169 , 13 , 
32 , 98 , 13 , 32 ,152 , 13 , 169 , 4 GO 

·280 DATA 76 ,1 61 , 13,147 ,83 , 67 ,82 ,69 , 69 , 78 , 32 , 7 
9 , 82 , 32 ,8() , 82 , 73 , 78,84 , 69 PL 

· 29() DATA 82 , 32,63 , 32,') , 76 , 44 , 13 , 234 , 177 , 251 , 2 
01 , 32 , 240 , 6 , 138 ,113 , 251, 69 OK 

·3(1J DATA 254 , 17f) , 138, 76 , 88 ,1 2 , (J , fJ,'),') , 23() , 251 
, 208 , 2 , 230 , 252 , 96 ,1 70 ,177 FJ 

· 31') DATA 251, 2(Jl , 34, 2()8 ,6 ,165 , 25f) ,73 , 255,133, 
25') ,165 , 2Y) , 2f)8 , 218 ,1 77 GA 

· 320 DATA 251 , 201, 32 , 208 , 212 ,198 , 254 , 76 , 29 ,13 , 
0 , 169 ,13 ,76 , 98 ,13 ,0,0,32 FI 

·330 DATA 170 , 13,32 , 226 , 85 ,76 ,180 , 13 , 32 ,1 70 ,13 
,32 , 51) ,142 ,76 ,18f) ,13 , 32 . OF 

·34') DATA 17() , 13 , 32 , 21'),255 , 76 , 18() , 13 , 32 ,17f) ,1 
3,32,228 , 255 , 76 , 18') , 13 , 32 AK 

· 350 DATA 170 , 13 , 32 ,186 , 255,76 , 180, 13 , 32,170 , 1 
3 , 32 ,189 , 255 BP 

· 36fJ DATA 76 ,18() , 13 , 32 ,1 7() , 13,32 , 192,255,76 , 18 
0 , 13 , 32,170 ,13 FP 

· 37(J DATA 32 , 2()1 , 255 , 76 , 18') , 13 , 32 ,1 7(J , 13 , 32 , 2() 
4 , 255 ,76 , 18') , 13 , 32 , 17() ID 

· 38() DATA 13 , 32, 195 , 255 , 76 , 18(),13 , 133 , 67 ,169,') 
,1 41,') , 255 ,165 , 67 , 96 BJ 

· 39f) DATA 133 , 67 , 169,') , 141,1 ,255 ,165 , 67 , 96,'),') 
,') IF 



Flankspeed will allow you to enter machine language Ahoy! programs without any mistakes. Once you have typed the program
in, save it for future use. While entering an ML program with F1ankspeed there is no need to enter spaces or hit the carriage
return. This is all done automatically. If you make an error in a line a beD will ring and you will be asked to enter it again.
To LOAD in a program Saved with F1ankspeed use LOAD "name",',l for tape, or LOAD "name",s,l for disk. The function keys
may be used after the starting and ending addresses have been entered.
11 - SAVEs what you have entered so fur.
13 - LOADs in a program worked on previously.
f5 - Th continue on a line you stopped on after LOADing in the previous saved work.
f7-Scans through the program to locate a particular line, or to find out where you stopped the last time you entered the program.
f7 temporarily freezes the output as weD.
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FLANKSPEED FOR THE C-64 By GORDON F. WHEAT

·t'li POKE532Sf,,12,POKE53281,11 LL 5 HD
'l'lS PRINT"[ClEAR)[e 8j(RVSON)[15" "]FlANKSPEED[15" "I"; ED '39" PRINT,PRINT"ADDRESS NOT WITIUN SPECIFIED RANGE!"'Il=f"
'U() PRINT"[RVSON][5" "]1'11STAKEPROOF HL ENTRY PROCRAH(6" II GOT0415 or

]" He ·395 PRINT,PRINT"NOT ZERO PAGE OR ROH1",Ba'"GOT0415 FIl
·115 PRINT"[RVSON](9" "]CREATED BY C. F. WHEAl(9" "]" 111 ·4fh PRINT"?ERROR IN SAVE":00T0415 PP
'12" PRINT"{RVSON)[3" "]COPR. 1984. ION INTERNATIONAL INC. '4f,5 PRINT"?ERROR IN lOAD",G0T0415 PO
(3" II)" DH '4lfJ PRINT:PRINT:PRINT"END OF ML AREA":PRINT PC

'125 FORA.S4272TOS4296,POKEA,'"NEXT IH ·415 POKES4276 .17 ,POKES4276 .16, RETIJRN 8lI
'130 POKES4272.4,POKES4273.48,POKES4277,0,POKES4278,249,PO '4200PENI5,8,15,INPUT'15,A,AS,CLOSE1s<PRINTAS,RETIJRN IH
KES4296,15 NH ·425 REM GET FOUR DIGIT HEX PC

·135 FORA.66fJT0699,READB,POKEA,B,NEXT KO '43" PRINT,PRINTBS;,INPUTTS GH
'l4f, DATA!69, 251,166, 253,164,254.32. 216. 255.96 HJ ·435 IFlEN(TS)o4THENOOSUB3Sf"GOT043" NP
'145 DATAI69,0.166,251 ,164,252.32,213,255.96 JB ·440 FORA.IT04,AS-MlDS(TS,A.l),OOSU8450,IFT(A).16THENOOSUB
'15" BS."STARTING ADDRESS IN HEX",OOSUB43'''AD-B,SR.B KA 38'"G0T043', FJ
·155 GOSUB4SfdFBa'lrHEN IS" GN ·445 NEXT: Ba(T(l )'4'196)+(T( 2)'256)+(T(3)'16)+T( 4), RETURN GF
'16" POKE251, T(4)+T(3)'J 6, POKF.252. T(2)+T( 1)'16 KE '45" IFAS>"@"ANDAS<"G"THENT(A).ASC(AS)-55,RETURN Ell
'165 BS."ENDING ADDRESS IN HEX",GOSUB43'"EN.B LO ·455 IFAS>"/"ANDAS<","THENT(A).ASC(AS)-48,RETURN KP
'170 GOSUB470,IFBa'lrHEHI50 EE '461, T(A)-16,RETIJRN NP
·175 POKE254,T(2)+T(I)'J6,B-T(4)+I+T(3)'16 HN ·465 REM ADRESS CHFXK LI
·ISf,IFB>255THENB-B-255,POKE254.PEEK(254)+I GE '47" IFAD>ENTHEN385 LB
·185 POKE253,B,PRINT HN ·475 IPB<SRORB>ENTHEN39', KC
'19', REM GET HEX LINE IL '4Sf, IFB<2560R(B>4fJ961,ANDB<49152)ORB>53247THEN395 He
·195 GOSUB495,PRINT", Ie P)[LEFT)"; ,FORA.'lrOB NH ·485 RETIJRN IH
'2'11 FORBa'trCl,GOT025" HP '49', REM ADDRESS TO HEX EB
'2,,5 NEXTB HE ·495 AC-AD,A.4'J96,GOSUB52" FD
'21" A%(A).T(I)+T(")'16,IFAO+A-I.ENTHEN34f, LE ·Sfll A.256,GOSUB52" PE
·215 PRINT" [e P)[lEFTJ"; IK 'Sf,5 A.16,OOSUB52" HI
'22" NEXTA,T.AD--(INT(AD/256)'256),PRINT" " PO '51', A.l,OOSUB52" IL
'225 FORA"trC7,T-T+A%(A),IFT>255THENT.T-255 LK ·515 RETIJRN IH
'D" NEXT IA '52" T.INT(AC/A),IFT>9TlIENAS·CHRS(T+55):GOT05J', PE
·235 IFA%(8)<>TTHENOOSUB375,GOTOI95 LE '525 AS-GHRS(T+48) JP
'24', FORA.ftrC7,POKEAO+A.A%(A),NEXT,AD-Ao+B,GOTOI95 BI '53" PRINTAS; 'AC-AC-A*T,RETIJRN AC
·245 REM GET HEX INPlrr AD '')35 A$."**SAVE**":GOSUB585 LH
'2Sf, GETAS,IFAS....·THEN2Sf' HK 'S4" OPEN1,T.-I.AS,SYS66f"CLOSEI LB
·255 lFAS-CHRS(2',)THENJ'1S HF 'S45 IFST.ftrHEHEND EO
'261, lFA$-CHRS(l33)THEN535 KH 'SSf' OOSU84'h:IFT-BTHENGOSUB42" GH
· 265 IFAS-CHRS(l34 )THEN56I, JH •555 G0T0535 CL
'27" IPAS-GHRS( 135)THENPRINT" ",G0T062" EG . 561, AS·....LOAD*·.. 'GOSUB585 NE
'275 IFAS-CHRS(136)THENPRINT" ",G0T0635 AB ·S65 OPEN1.T,r,.AS,SYS69'"CLOSEI HF
'2Sf' IFAS>"@"ANDAS<"G"THENT(B)-ASC(AS)-55,GOT0295 DL '57" IFST-64THENI95 LC
·285 IFAS>"/"ANDAS<",''THENT(8)-ASC(AS)-48,GOT0295 HD '575 GOSUB4',5,IFT.8THENOOSUB42" AN
'29" GOSUB415,GOT02Sf, JJ .';Bt, G0T056I, CL
'295 PRINTAS"[e P)[LEFT]"; OA ·S85 PRINT" ",PRINTTAB(l4)AS PC
· YI1 G01'02'JS CF . 59') PRINT: A$"""": INPlITIIF'ILENAME"; A$ ()t
'3',5 IFA>'trHEN32" PC ·595 IFAS·....THEN59" DO
'31" A.-l,IFBaITHEN33" 01 ·61., PRINT,PRINT"TAPE OR DISK?",PRINT DP
'315 GOT022" BH '61'5 GETBS,T.l,1FBS·"D"THENT.8,AS·..@,.,,"+AS,RF.11JRN IG
· 32', IFBa'lrHENPRINTCHRS(2") ;CHRS(2"); 'A.A-I HG ·61" IFBso"T"THEN6I,5 BO
·325 A·A-l BE '615 RETIJRN IH
'33" PRINTCHRS(2',)"GOT022" LK '62" BS."CONTINUE FROM ADDRESS",OOSUB43'"AD-B 011
·335 Rr..~ LAST LINE AD '625 GOSUB475,IFB.ttrHr..~62" GH
.)4', PRINT" ",T.AD--(INT(AD/256)·2S6) GJ '63" PRINT,GOTOI95 PH
•345 FOR Ba'lrOA-1 ,T·T+A%( B), IFT>255THENT.T-255 PL . 635 BS."BEGIN SCAN AT ADDRESS" ,GOSUB43'" AD-B FA
· 35" NEXT ]A •64', GOSUB475, IFB.ftrHEH635 IB
·355 IFA%(A)<>TTHENGOSUB375,GOTOI95 NF '645 PRINT,G0T0670 PP
· 36" FORBa'trCA-l' POKEAO+B, U(B), NEXT HN . 65', FORB-'trC7, AC-PEEK(AO+B) ,OOSUB5',5, IFAo+B.EHTHENAD-SR, G
'365 PRINT,PRINT"YOU ARE FlNlSHED!",GOT0535 JA 05U841'"GOTOI95 NK
•31" REM BELL AND ERROR HESSAGES FL . 655 PRINT" ";, NEXTB EC
·315 PRINT,PRINT"LINE ENTERED INCORRECTLY",PRINT,GOT0415 DA '66', PRINT,AD-AO+B GN
·3SfI PRINT,PRINT"INPUT A 4 DIGIT IIEX VALUE1",GOT0415 IT ·665 GETBS,IFBS-GHRS(136)THENI95 LI
'385 PRINT,PRINT"ENDING IS LESS THAN STARTING!",Ba'''GOT041 '67" GOSUB495,PRINT", ""GOT065" IB
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FLANKSPEED FOR THE C-64 By GORDON F. WHEAT 
Flankspeed will allow you 10 encer machine language Ahoy! programs wichout any mislakes. Once you have Iyped che.program 

in, save il for future use. While encering an ML program wich F/ankspeed chere is no need to enler spaces or hit che carriage 
return . This is all done automatically. If you make an error in a line a bell will ring and you will be asked 10 encer il again. 
To LOAD in a program Saved wich Flankspeed use LOAD "name",I,1 for lape, or LOAD "name",8,1 for disk. The function keys 
may be used after che slarting and ending addresses have been entered. 
fl - SAVEs whal you have encered so fur. 
f.l - LOADs in a program worked on previously. 
f5 - To continue on a line you SlOPped on after LOADing in che previous saved work. 
f7- Scans through che program 10 locate a particular line, or 10 find out where you stopped the lasl time you entered che program. 
f7 cemporarily freezes che output as well. 

· 1'.{j POKE532B" , 12:POKE532BI , ll LL 5 HD 
· 1,,5 PRINT"[ CLEAR)[e B)[RVSON][ 15" "JFLANKSPEED[15" "J"; ED · 39', PRINT : PRINT" ADDRESS NO'!" WITHIN SPECIPIED RANGE!" :B.'" 
.Il', PRINT"[RVSON)[5" ")MISTAKEPROOF ML ENTRY PROGRAM[ 6" .. GOT0415 or 
I" Me · 395 PRINT :PRINT"NOT ZERO PAGE OR ROH !": B-rJ :OOT041S FN 

·11 5 PRINT"[RVSON](9" II]CREATED BY C. F. WHEAT(9" "]" IJ1 · MIl PRINT"?ERROR IN SAVE": G0T0415 PP 
·12', PRINT" [RVSON)[3" ")COPR . 1984, ION INTERNATIONAL INC. · 41,5 PRINT"?ERROR IN LOAD": G0T0415 PO 
(3" "]" DH · 41(J PRINT :PRINT:PRINT"END OF ML AREA ": PRINT PC 

· 125 FORA.54272T054296 :POKEA ,r" NEXT 1M · 415 POKE54276 ,17: POKE54276 ,16:RETURN BH 
· 13" POKE54272 ,4: POKE54273 ,4B : POKE54277 ,r" POKE5427B , 249: PO · 42" OPENI5 ,B ,IS: INPUT'15, A, AS: CLOSE15.: PRINTAS: RETURN 1M 
KE54296,15 NH · 425 REM GET FOUR DIGIT HEX PC 

·1 35 FORA.68ftr0699:READB : POKEA , B: NEXT KO · 43', PRINT:PRINTBS; :INPUTTS GM 
·1 4', DATAI69 , 25I,I66 , 253,164 , 254,32 , 216 , 255 , 96 HJ ·435 IFLEN(TS) <>4THENCOSUB38'"GOT043" NP 
·145 DATA 169, ",166,251 , 164,252,32,213,255,96 JB · 441, FORA.IT04 : AS-MIDS(T$, A, I) : COSU845f" IFT( A).16THENCOSUB 
· 15', BS."STARTlNG ADDRESS IN HEX" :GOSU843'''AD-B:SR.B KA 3B'"G0T043', FJ 
·1 55 GOSU848',:IFB-'trHENI5" GN · 445 NEXT :B-(T(I)'4'J96)+(T(2)'256)+(T(3)' 16)+T(4):RETURN GF 
· 16" POKE251, T( 4 )+T(3)'16: POKE252 , T(2)+T( I )'16 KE ·45" IFAS) "@"ANDAS<"G"THENT( A).ASC( AS)-55 : RETURN Ell 
'1 65 BS-"ENOING ADDRESS IN HEX II :GOSUB43() : EN-B 1..0 · 4SS IFA$>" / "ANDAS<": "THENT(A)_ASC( A$)_48 : RE'l'URN IP 
·1 7" GOSU847'J:lF80'trHENI5" EE · 46', T(A).16:RETURN NP 
·175 POKE254 ,T(2)+T( I )'16:B-T(4)+I+T(3)'16 MN · 465 REM ADRESS CHFl;K LI 
·1 8',IFB)255THENB-B- 255 : POKE254 , PEEK(254)+1 GE · 47" IFAD) ENTHEN385 LB 
· IB5 POKE253 , B: PRINT HN ·475 IPB<SRORB)ENTHEN39" (C 
·19', REM GET HEX LINE IL ·4B" IFB<2560R( B) 4!J96'JANDB<49 152)ORB) 53247THEN395 Me 
·1 9500SU8495 : PRINT" : [e P}[LEFT )"; :FORA"tr08 NH ·4B5 RETURN 1M 
· 2'.{j FORB-'trOl :GOT025" MP ·49', REM ADDRESS TO HEX EB 
· 2,,5 NEXTB ME ·495 ACoAD :A.4'J96 :GOSUB52" FD 
· 21" A%(A).T( Il+T(")' 16: lFAD+A-I.ENTHEN)4" LE · 5!1J A.256 :GOSUB52" PE 
· 215 PRINT" [e P}[LEFT) "; IK ·5fiS A.16:GOSU B52!J MI 
· 22" NEXTA :T. AD- (INT(AD/256)'256) : PRINT" " PD · 51', A·I :OOSUB52" IL 
· 225 FORA.'tr07:T.T+A%(A) : IFT)255THENT.T - 255 LK · 515 RETURN 1M 
· 23', NEXT IA · 52', T.INT(AC/A) : IFT) 9THENAS·CHRS(T+55) :GOT053" PE 
· 235 IFA%(8)<)TTHENGOSUB375 :GOTOI95 LE · 525 A$oCHR$(T+4B) JP 
· 241, FORA.ftr07: POKEAD+A , A%(A) :NEXT:ADoAD+B :GOTOI95 BI · 53', PRINTAS ; :ACoAC-A*T: RETURN AC 
·245 REM GET HEX INPUT AB ·535 AS· .... SAVE·· .. :COSUB5B5 UI 
· 25" GETAS : IFAS . .... THEN25" HK . 54(, OPEN I ,T;I ,A$:SYS68'" CLOSEI UI 
·255 IFA$oCHRS(2',)THEN3',5 HF ·545 IFST.'trHENEND EO 
· 26', IFASoCHRS(l33)THEN535 KH · 55" GOSUB4';J:!FT.BTHENGOSUB42', GM 
·265 IFASoCHRS(l34)THEN56" JM ·555 G0T0535 CL 
. 27(} (FAS-<:HR$( 135 )THENPRINT" ": GOT062() EG . 56f} A$- "**LOAD**": OOSUB585 HE 
· 275 IFASoCHRS( 136 )THENPRINT" ": GOT0635 AB · 565 OPEN I , T ,r" AS: SYS69'"CLOSEI MF 
· 28', IFAS)"@"ANDAS<"G"THENT(B).ASC(AS)-55 :GOT0295 DL · 57" IFST.64THEN I95 LC 
· 285 IFA$>" / "AN DAS<": "THENT( B)'ASC( AS)-48 :GOT0295 MD · 575 GOSU84',5 : IFT.BTHENGOSU842', AN 
· 29', GOSU84 15 : GOT025" JJ · 5B" GOT056" CL 
·295 PRINTAS"[ e P}[LEFTJ "; OA · 585 PRINT" ": PRINTTAB(l4)AS FG 
' 3(11 GOT02(}S CF ' 59(} PRINT :AS=UI' : INPUT"Fl LF.NAME"; A$ OM 
'3()S tFA) (trHENJ2(} PG · 595 IFAS ... ""THEN59'J DD 
· 31" A.-I : IFB- ITHEN33" 01 · 61", PRINT : PRINT"TAPE OR DISK?": PRINT DF 
· 315 GOT022" 8M · 61,5 GETBS :T.I : IFBS·"D"THENT-B:AS·"@'): "+AS : RETURN IG 
· 32" IFB-'fl"HENPRINTCHR$( 2") ; CHR$( 2") ; : A-A-I HG · 61" IFBS<)"T"THEN6!iS so 
·325 A.A- I BE · 615 RETURN 1M 
· 33" PRINTCHRS( 2") ; : GOT022" LK · 62" BS."CONTINUE FROM ADDRESS" :COSU843'" AD-B OH 
· 335 REM LAST LINE AD · 625 GOSU8475 : IFB.f/l"HEN62" GN 
. )4', PRINT" " :T.AD-(INT(AD/256)·256) GJ ·63" PRINT:GOTOI95 PH 
· 345 FOR80'trOA-I :T· T +AX( B): IFT) 255THENT.T - 255 PL · 635 BS."BEGIN SCAN AT ADDRESS": COSU843'" ADoB FA 
· 35', NEXT IA ·64" GOSU84 75: IFB.f/l"HEN635 IB 
· 355 IFAX(A) <)TTHENGOSUB375:GOTOI95 NF · 645 PRINT :G0T067!J PP 
· 36" FORB-'trOA-I: POKEAD+B , U(B) : NEXT HN · 65" FORB-'tr07: ACoPEEK(AD+B) :GOSUB5',5 : IFAD+80ENTHENAD-SR : G 
· 365 PRINT: PRINT"YOU ARE FINISHED!" :GOT0535 JA OSU84 I'"GOTOI95 Nt 
. 37" REM BELL ANO ERROR MESSAGES FL · 655 PRINT" ";: NEXTB EC 
· 375 PRINT:PRINT"LINE ENTERED INCORRECTLY": PRINT:G0T0415 DA ·66', PRINT :AD-AD+B GN 
· 3B" PRINT:PRINT"INPUT A 4 DIGIT HEX VALUE!" :GOT04 15 FF ·665 GETBS:IFBSoCHRS(l36)THENI95 LI 
· 3B5 PRINT : PRINT" ENDING IS LESS THAN STARTING!": B.'"GOT041 • 67!J GOSU8495 : PRINT": "; : G0'l"065" IB 
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'11II 'ASid. DllAW 51 * FI9 LSR A
52 BITPSN HEX 8rl,4rl,2rJ,1rl llrl STA ROW 1(

iN '11II il.USin 53 HEX rJ8,rJ4,rl2,rJl III * H
.... P... 27 54 * BLOCK FILL ROUTINE 112 * MULTIPLY ROW * HMAX H
Alii 'II ........ tv ,.... Mlryl 55 * ll3 * Ii
See 110'........ , -*Ie. 56 BLKFIL LOA FILVAL ll4 LDA ROW Ii

IECTlNGIU 57 LDX TABSIZ+l ll5 STA MPRL Ii
58 BEQ PARTPG ll6 LOA I/rl Ii

1 * 59 LOY #rJ ll7 STA MPRH Ii
2 * RECrANGLE.S firl FULLPG STA (TABPTR),Y ll8 LOA I/<HMAX Ii
3 * 61 INY ll9 STA MPDL Ii
4 ORG $13(.1) 62 BNE FULLPG 12rl LOA #>HMAX Ii
5 * 63 INC TABPTR+l 121 STA MPDH Ii
6 TEMPA EQU $FA 64 DEX 122 JSR MULTl6 Ii
7 TEMPB EQU TEMPA+2 65 BNE FULLPG 123 LDA PRODL IE
8 * 66 PARTPG LOX TABSIZ 124 STA TEMPA If
9 TABPTR EQU TEMPA 67 BEQ FINI 125 LOA PRODH IE

l rl * 68 LOY I/Q 126 STA TEMPA+l IE
11 COLOR EQU $lrJ 69 PARTLP STA (TABPTR), Y 127 * Ie
12 BMFLG EQU $08 7rJ INY 128 * ADD PRODUCT TO SCRBAS Ie
13 BMPTR EQU $A2D 71 DEX 129 * IS
14 COLMAP EQU $lcrJi 72 BNE PARTLP 13rl CLC IS
15 SCROLY EQU $nrJll 73 FINI RTS 131 LOA I/<SCRBAS If
16 * • 74 * 132 ADC TEMPA IE
17 HMAX EQU 32rl 75 * 16-BIT MULTIPLICATION 133 STA PTRL,Y 19
18 * 76 * 134 LOA I/>SCRBAS 19
19 SCRBAS EQU $2r#1 77 MULTl6 LOA #rl 135 ADC TEMPA+l 19
2rl PTRL EQU $8rft}} 78 STA PRODL 136 STA PTRH,~ 1~

21 PTRH EQU $81r}} 79 STA PRODH 137 * 1~

22 * sri LOX *16 138 INY

Ii23 MAPLEN EQU l r}}} 81 SHIFT ASL PRODL 139 JMP YLOOP
24 SCRLEN EQU 8r}}) 82 ROL PRODH 14Q *
25 * 83 ASL MPRL 141 EXIT RTS
26 HSTART EQU $rJCrftj 84 ROL MPRH 142 * 1
27 HEND EQU $rJCrJ2 85 BCC NOADD 143 * MAIN ROUTINE 2r
28 VSTART EQU $rJCQ4 86 CLC 144 * 2r
29 VEND EQU $rJOl)5 87 LOA MPDL 145 * DEFINE BIT MAP AND 2r
3rl * 88 ADC PRODL 146 * ENABLE HI-RES GRAPHICS 2r
31 TABSIZ EQU VEND+l 89 STA PRODL 147 * 2r
32 HPSN EQU TABSIZ+2 9f1 LOA MPDH 148 START JSR MAKTAB 2r
33 VPSN EQU HPSN+2 91 ADC PRODH 149 * 2r
34 CHAR EQU VPSN+l 92 STA PRODH lYJ STA $FFrII 2r
35 ROW EQU CHAR+l 93 NOADD DEX 151 LOA 1/$78 2r
36 LINE EQU ROW+l 94 BNE SHIFT 152 STA BMPTR 2r
37 BYTE EQU LINE+l 95 RTS 153 * 21
38 BITT EQU BYTE+2 96 * 154 LOA 1/$2rl 21
39 * 97 * CREATE Y-LOOKUP TABLE 155 STA BMFLG 21
4rJ MPRL EQU BITT+l 98 * 156 * 21
41 MPRH EQU MPR1+1 99 MAKTAB LOY I/rl 157 LOA I/rl 21
42 MPDL EQU MPRH+l F}) YLOOP CPY nr}) 158 STA $FFr}) 21
43 MPDH EQU MPD1+1 lrJl BCC CONT 159 LDA SCROLY
44 PRODL EQU MPDH+l FI2 JMP EXIT 1firl ORA 1I$2rl
45 PRODH EQU PROD1+1 lrJ3 * 161 STA SCROLY
46 * lQ4 * DIVIDE Y BY 8 162 STA $FFrJl
47 FILVAL EQU PRODH+l lQ5 * 163 *
48 HPOS EQU FILVA1+1 lrJ6 CONT TYA 164 * CLEAR BIT MAP
49 * lrJ7 LSR A 165 *
~J JMP START lrJ8 LSR A 166 LOA I/rJ
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THI 'ASTIST HAW 51 * FI9 LSR A 
52 BITPSN HEX 8rl,4rl, 2rl, FI llrl STA ROW It 

... THI ........ y 53 HEX rl8, rl4, rl2, rll III * If 

.. OM .... 127 54 * BLOCK FILL ROUTINE 112 * MULTIPLY ROW * HMAX H 
AI ... " ........... for ,...... .....,1 55 * ll3 * Ii 
See 1o .. "Ju.,." ertIcIe. 56 BLKFIL LDA FILVAL ll4 LDA ROW Ii 

RECTANGLE.S 57 LDX TABSIZ+l 115 STA MPRL Ii 
58 BEQ PARTPG 116 LDA uri Ii 

1 * 59 LDY uri 117 STA MPRH Ii 

2 * RECTANGLE.S 6rl FULLPG STA (TABPTR),Y 118 LDA U(HMAX Ii 
3 * 61 INY 119 STA MPDL Ii 

4 ORG $ 13r)(1 62 BNE FULLPG l2rl LDA U)HMAX Ii 

5 * 63 INC TABPTR+l 121 STA MPDH 1) 

6 TEMPA EQU $FA 64 DEX 122 JSR MULTl6 Ii 
7 TEMPB EQU TEMPA+2 65 BNE FULLPG 123 LDA PRODL If 

8 * 66 PARTPG LDX TABSIZ 124 STA TEMPA If 
9 TABPTR EQU TEMPA 67 BEQ FINI 125 LDA PRODH IS 

FI * 68 LDY #rl 126 STA TEMPA+l lS 
II COLOR EQU $l rl 69 PARTLP STA (TABPTR),Y 127 * IS 
12 BMFLG EQU $D8 7rl INY 128 * ADD PRODUCT TO SCRBAS lS 
13 BMPTR EQU $A2D 71 DEX 129 * IS 
14 COLMAP EQU $lcr.fj 72 BNE PARTLP 13rl CLC IS 
15 SCROLY EQU $0(111 73 FINI RTS 131 LDA #(SCRBAS IS 
16 * • 74 * 132 ADC TEMPA IE 
17 HMAX EQU 32rl 75 * 16-BIT MULTIPLICATION 133 STA PTRL,Y 19 
18 * 76 * 134 LDA #)SCRBAS 19 
19 SCRBAS EQU $2rhO 77MULTl6 LDA #0 135 ADC TEMPA+l 19 
2rl PTRL EQU $8rlrh 78 STA PRODL 136 STA PTRH,Y- 1 
21 PTRH EQU $81rlrl 79 STA PRODH 137 * 
22 * sri LDX #16 138 INY 
23 MAPLEN EQU F)(}I 81 SHIFT ASL PRODL 139 JMP YLOOP 
24 SCRLEN EQU 8rlr.fj 82 ROL PRODH IMI * 
25 * 83 ASL MPRL 141 EXIT RTS 
26 HSTART EQU $rJCrlrl 84 ROL MPRH 142 * 
27 HEND EQU $r..crI2 85 BCC NOADD 143 * MAIN ROUTINE 
28 VSTART EQU $rJC04 86 CLC 144 * 
29 VEND EQU $r)(;05 87 LDA MPDL 145 * DEFINE BIT MAP AND 
3rl * 88 ADC PRODL 146 * ENABLE HI-RES GRAPHICS 
31 TABSIZ EQU VEND+l 89 STA PRODL 147 * 
32 HPSN EQU TABSIZ+2 9f1 LDA MPDH 148 START JSR MAKTAB 
33 VPSN EQU HPSN+2 91 ADC PRODH 149 * 
34 CHAR EQU VPSN+l 92 STA PRODH lYI STA $FFrll 
35 ROW EQU CHAR+l 93 NOADD DEX 151 LDA #$78 
36 LINE EQU ROW+l 94 BNE SHIFT 152 STA BMPTR 
37 BYTE EQU LINE+l 95 RTS 153 * 
38 BITT EQU BYTE+2 96 * 154 LDA U$2rl 
39 * 97 * CREATE Y-LOOKUP TABLE 155 STA BMFLG 
4rl MPRL EQU BITT+l 98 * 156 * 
41 MPRH EQU MPRL+l 99 MAKTAB LDY #rl 157 LDA #rl 
42 MPDL EQU MPRH+l lr.fj YLOOP CPY #2r}1 158 STA $FF(II') 
43 MPDH EQU MPDL+l lrll BCC CONT 159 LDA SCROLY 
44 PRODL EQU MPDH+l l rl2 JMP EXIT 16(1 ORA 1I$2rl 
45 PRODH EQU PRODL+l l rl3 * 161 STA SCROLY 
46 * 104 * DIVIDE Y BY 8 162 STA $FFrll 
47 FILVAL EQU PRODH+l FI5 * 163 * 
48 HPOS EQU FILVAL+l l rl6 CONT TYA 164 * CLEAR BIT MAP 
49 * FI7 LSR A 165 * 
Sf) JMP START lr)8 LSR A 166 LDA #r) 
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167 STA FILVAL 216 LDA HSTART+1 265 LSR HPSN+1
168 LDA H<SCRBAS 217 STA HPOS+1 266 ROR
169 STA TABPTR 218 JSR VDRAW 267 STA CHAR
17() LDA H>SCRBAS 219 * 268 *
171 STA TABPTR+l 220 LDA VSTART 269 * MULTIPLY 8 * CHAR
172 LDA H<SCRLEN 221 STA VPSN 27() *
173 STA TABSIZ 222 LDA HEND 271 LDA I()

174 LDA I>SCRLEN 223 STA HPOS 272 ASL CHAR
175 STA TABSIZ+l 224 LDA HEND+l 273 ROL
176 JSR BLKFIL 225 STA HPOS+l 274 ASL CHAR
177 * 226 JSR VDRAW 275 ROL
178 * SET BKG AND LINE COLORS 227 * 276 ASL CHAR
179 * 228 INF JMP INF 277 ROL
18() LDA ICOLOR 229 * 278 STA TEMPB+l
181 STA FILVAL 23() HDRAW JSR PLOT 279 *
182 LOA I<COLMAP 231 INC HPSN 28() * ADD LINE

1 183 STA TABPTR 232 BNE NEXT 281 *
184 LDA I>COLMAP 233 INC HPSN+l 282 CLC

AS 185 STA TABPTR+l 234 NEXT LDA HPSN+l 283 LDA VPSN
186 LDA #<MAPLEN 235 CMP HEND+1 284 AND #7
187 STA TABSIZ 236 BeC HDRAW 285 ADC CHAR

AS 188 LDA #>MAPLEN 237 LDA HPSN 286 STA TEMPB
189 STA TABSIZ+1 238 CMP HEND 287 LDA TEMPB+l
19() JSR BLKFIL 239 BeC HDRAW 288 ADC I()

AS 191 * 24() RTS 289 STA TEMPB+l
1 192 * DRAW HORIZONTAL LINES 241 * 29() *

193 * 242 VDRAW LDA HPOS 291 * BYTE = TEMPA + TEMPB
194 LDA VSTART 243 STA HPSN 292 *
195 STA VPSN 244 LDA HPOS+l 293 CLC
196 LDA HSTART 245 STA HPSN+l 294 LDY VPSN
197 STA HPSN 246 JSR pwr 295 LDA PTRL, Y
198 LDA HSTART+l 247 INC HPSN 296 ADC TEMPB
199 STA HPSN+l 248 BNE SKIP 297 STA TEMPB
2(jI) JSR HDRAW 249 INC HPSN+l 298 LDA PTRH, Y
2(Jl * 25() SKIP JSR PLOT 299 ADC TEMPB+1
2()2 LDA VEND 251 LOX VPSN 3(f) STA TEMPB+1

CS 2()3 STA VPSN 252 INX Y)l *
2()4 LDA HSTART 253 STX VPSN 3()2 * BYTE=BYTE OR 2A BIT
2()5 STA HPSN 254 CPX VEND 3()3 *
2()6 LDA HSTART+l 255 BeC VDRAW 3()4 LOA HPSN
2()7 STA HPSN+1 256 RTS 3()5 AND #$()7
2()8 JSR HDRAW 257 * 3()6 TAX
2(19 * 258 * CHAR=HPSN!8 3()7 LDY H()

210 * DRAW VERTICAL LINES 259 * Y)8 LDA (TEMPB),Y
211 * 26() PLOT LDA HPSN 3(19 ORA BITPSN,X
212 LDA VSTART 261 LSR HPSN+l 3F) STA (TEMPB) ,Y
213 STA VPSN 262 ROR 311 RTS
214 LDA HSTART 263 LSR HPSN+1 312 *
215 STA HPOS 264 ROR

RECTAHGLE.lAS ·7() : DI
·1() REM *** RECTANGLE. BAS *** BD ·80 IF A=O THEN A=l:BLOAD "RECTANGLE.O" BO
·2() : DI ·90 HI=INT(HST!256):LO=HST-HI*256 KM
·3C) HST = 1()5 EO ·l(}) POKE DEC("(JC(fJ") ,LO:POKE DEC("(JC()l")
·M) HND = 211 CH ,HI DO
.y) VST = 66 CB ·11C) HI=INT(HND!256):LO=HND-HI*256 KK
·6() VND = 132 EF ·12() POKE DEC("(JCC)2"),LO:POKE DEC("(JC()3")

AHOYI 'OS
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167 STA FILVAL 216 LDA HSTART+1 265 LSR HPSN+1 
168 LDA #( SCRBAS 217 STA HPOS+1 266 ROR 
169 STA TABPTR 218 JSR VDRAW 267 STA CHAR 
17() LDA #>SCRBAS 219 * 268 * 
171 STA TABPTR+1 22() LDA VSTART 269 * MULTIPLY 8 * CHAR 
172 LDA #( SCRLEN 221 STA VPSN 27() * 
173 STA TABSIZ 222 LDA HEND 271 LDA #() 
174 LDA #>SCRLEN 223 STA HPOS 272 ASL CHAR 
175 STA TABSIZ+1 224 LDA HEND+1 273 ROL 
176 JSR BLKFIL 225 STA HPOS+1 274 ASL CHAR 
177 * 226 JSR VDRAW 275 ROL 
178 * SET BKG AND LINE COLORS 227 * 276 ASL CHAR 
179 * 228 INF JMP INF 277 ROL 
18() LDA #COLOR 229 * 278 STA TEMPB+1 
181 STA FILVAL 23() HDRAW JSR PLOT 279 * 
182 LDA #( COLMAP 231 INC HPSN 28() * ADD LINE 
183 STA TABPTR 232 BNE NEXT 281 * 
184 LDA #>COLMAP 233 INC HPSN+1 282 CLC 
185 STA TABPTR+1 234 NEXT LDA HPSN+1 283 LDA VPSN 
186 LDA #(MAPLEN 235 CMP HEND+1 284 AND #7 
187 STA TABSIZ 236 BCC HDRAW 285 ADC CHAR 
188 LDA #>MAPLEN 237 LDA HPSN 286 STA TEMPB 
189 STA TABSIZ+1 238 CMP HEND 287 LDA TEMPB+1 
19() JSR BLKFIL 239 BCC HDRAW 288 ADC #() 
191 * 2M) RTS 289 STA TEMPB+1 
192 * DRAW HORIZONTAL LINES 241 * 29() * 
193 * 242 VDRAW LDA HPOS 291 * BYTE = TEMPA + TEMPB 
194 LDA VSTART 243 STA HPSN 292 * 
195 STA VPSN 244 LDA HPOS+1 293 CLC 
196 LDA HSTART 245 STA HPSN+1 294 LDY VPSN 
197 STA HPSN 246 JSR PLOT 295 LDA PTRL, Y 
198 LDA HSTART+1 247 INC HPSN 296 ADC TEMPB 
199 STA HPSN+1 248 BNE SKIP 297 STA TEMPB 
2(h JSR HDRAW 249 INC HPSN+1 298 LDA PTRH, Y 
2()1 * 2sr) SKIP JSR PLOT 299 ADC TEMPB+1 
2()2 LDA VEND 251 LDX VPSN 3(,) STA TEMPB+1 
2()3 STA VPSN 252 INX J()1 * 
2()4 LDA HSTART 253 STX VPSN 3()2 * BYTE=BYTE OR 2ABIT 
2()5 STA HPSN 254 CPX VEND 3()3 * 
2()6 LDA HSTART+1 255 BCC VDRAW 3()4 LDA HPSN 
2()7 STA HPSN+1 256 RTS J()5 AND #$()7 
2()8 JSR HDRAW 257 * J()6 TAX 
2()9 * 258 * CHAR=HPSN/8 J()7 LDY #() 
210 * DRAW VERTICAL LINES 259 * 3()8 LDA (TEMPB) , Y 
211 * 2M) PLOT LDA HPSN 3(19 ORA BITPSN,X 
212 LDA VSTART 261 LSR HPSN+1 3F) STA (TEMPB) , Y 
213 STA VPSN 262 ROR 311 RTS 
214 LDA HSTART 263 LSR HPSN+1 312 * 
215 STA HPOS 264 ROR 

REcrANGLE.BAS • 7() : DI 
'1() REM *** RECTANGLE. BAS *** BD '8() IF A=() THEN A=1 :BLOAD "RECTANGLE.O" BO 
. 2() : DI '90 HI=INT(HST/256):LO=HST-HI*256 KM 
. 3() HST = F)5 EO '1()() POKE DEC("(JC(,J") ,LO:POKE DEC("(JC(Jl") 
'4() HND = 211 CH ,HI DO 
·sr) VST = 66 CB '110 HI=INT(HND/256):LO=HND-HI*256 KK 
'6() VND = 132 EF '12() POKE DEC( "(JC()2") ,LO: POKE DEC( "(JC()3") 

AHOYI lOS 
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,HI OC
'13f) POKE DEC("ocr)4"),VST:POKE DEC("OerJ5"
),VND NO

'140 SYS DEC( "13rjCJ") NG

ANALOG '10 DIGITAL

......... 20
DIGITAL SCOPE

'1 REM JD
·2 REM -- DIGITAL SCOPE -- OL
·3 REM PROGRAM FOR THE C-128 IJ
·4 REM RUPERT REPORT #34 OK
'5 REM JD
·6 REM *-*-*-*-*-*-*-*-*-*-*-*-*-*-*-* CD
·7 REM USE A/D CONVERTER TO CREATE CI
·8 REM A DIGITAL OSCILLOSCOPE GN
·9 REM KEYS: BJ
·10 REM <CRSR UP> - SHIFT DISPLAY UP JB
·11 REM <CRSR DN> - SHIFT DISPLAY DOWN OA
•12 REM "+" - MAGNIFY DISPLAY HH
·13 REM "-" - DEMAGNIFY DISPLAY NH
'14 REM "c" - CLEAR DISPLAY LK
'15 REM "P" - PAUSE DISPLAY PK
'16 REM (ANY KEY TO RESTART) GN
'17 REM "z" - REINITIALIZE PARAMETERS CI
'18 REM *-*-*-*-*-*-*-*-*-*-*-*-*-*-*-* CD
·19 REM JD
·20 TRAP lor,) JM
·25 REM >=>=>=>=>=> DEFINE CONSTANTS >=> CJ
·3r) D$="V" : U$="[UPARROW]" NL
·M) MAX=F) :REM RUNNING AVERAGE QTY. EC
.50 PN=1 : REM POT NUMBER AD
·60 REM >=>=>=>=>=> INITIALIZATION >=> KB
·70 GRAPHIC 1,1 GP
·80 G=190/255 :REM GAIN (MAGNIFICATION) FM
'90 VY=5 :REM VERTICAL OFFSET FJ
·100 PRINT POT(PN)*G+VY. :REM INITIAL

Y SCREEN VALUE LI
'110 REM >=>=>=>=>=>=>=>=> MAIN LOOP >=> ID
·120 FOR X=l TO 320 PC
·130 Y=2r'J-(POT(PN)*G+VY) JO
'140 DRAW .X,Y PE
'150 REM >=>=>=>=>=> RUNNING AVERAGE >=> FL
'160 PTR=PTR+l : IF PTR>MAX THEN PTR=O OB
'170 SUM=SUM-YV(PTR)+Y CE
'180 YV(PTR)=Y :REM REPLACE OLDEST

Y VALUE WITH NEWEST MO
'19r) AVG=SUM/MAX : REM CALC. AVERAGE CB
·200 DRAW .X.AVG-50 :REM PLOT IT GI
·21r) REM -=-=- LOCATE OFFSCREEN IMAGE -=- PD
·22r) IF Y<2r,) AND y>r) THEN CHAR .1.24," "

: CHAR ,I,r)," " : GOTO 240 AH
·230 IF Y>200 THEN CHAR .1.24.D$ :ELSE IF
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Y<O THEN CHAR ,I,O,U$ DN
'2M) GET A$ : IF A$>"" THEN 29r) IN
•25r) NEXT X NK
·26r) GRAPHIC 1,1 :REM CLEAR SCREEN DE
·27r) GOTO 12r) : REM START AGAIN OA
·280 REM >=>=>=>=>=>=>=> KEY PRESSED >=> MI
·29r) K=INSTR("[UP][DOWN]+-CPZ" ,A$) AL
·3r,) IF K=O THEN 250 :REM INVALID KEY NI
·310 ON K GOSUB 330.340,350,360,370,380,3

91") KE
'320 ON K GOTO 250.250,250,250,120,250,70CA
'330 VY=VY+5 : RETURN :REM CURSOR UP NM
·3M) VY=VY-5 : RETURN :REM CURSOR DOWN KD
'350 G=G*I.1 : RETURN :REM +(GAIN UP) BI
·36r) G=G*.9 : RETURN :REM -(GAIN DOWN) AF
·370 GRAPHIC 1,1 :RETURN :REM C (CLEAR) MP
·38r) GETKEY Q$ : RETURN :REM P (PAUSE) PG
·39r) RETURN :REM Z (ZERO/RESTART) HI
·F,h IF ER=3r) THEN END :REM RUN/STOP JD
·1010 RESUME NEXT FI

AnACK'.CE
FR" "A•• 72
·10 POKE52,55:POKE56,55:CLR:GOT08r,) 00
·20 POKEoo,I:POKEPS,O:POKEHT,O:POKETH,O:F
C=0:TC=10:LC=18:CC=12:Y=25 KJ

•3r) GOTOFh CF
'50 GOSUB660 CI
·55 PRINT"[HOME][YELLOW] AGAIN[3"."]":SYS
SR:SYSSR OM

·6r) PRINT"[HOME] YOUR PEOPLE ARE FREE ONC
E":SYSSR:SYSSR:SYSSR:SYSSR KD

·65 PRINT"[HOME][RED] OF THE ENEMY INSTAL
LATIONS. ":SYSSR:SYSSR DH

·70 PRINT"[HOME] YOU HAVE DESTROYED ALL":
SYSSR:SYSSR BF

·75 FORI=IT06:SYSSR:NEXT:POKES+5,128:POKE
S+6,248:POKES+12,O:POKES+13,240 MC

·80 P(0)=34:P(I)=34:P(2)=45:D(0)=200:D(I)
=lr,):D(2)=450 OB

·85 FORI=rJT02:pOKES+l,P(I):POKES+8,P(I)-1
5:POKES,O:POKES+7,0 JH

·86 POKES+4,17:POKES+ll,17 CP
'90 FORD=ITOD(I):NEXT:POKES+4,16:POKES+l1
, 16: FORJ=IT025:NEXT:NEXT CK

'95 SYSXY,7,23:PRINT"[BLUE]PRESS ANY KEY"
:POKEI98,0 FP

'98 GETA$:IFA$=''''THEN98 GC
·99 MS=9:GOT07rh AD
'100 IFPEEK(PS)THEN200 IK
·110 IFPEEK(TH)THENGOSUB4r,) BF
·115 IFPEEK(HT)THENGOSUB450 AE
·120 IFINT(RND(I)*30)=IANDBs=rJTHENGOSUB46
o IL

'130 IFBS=ITHENGOSUB470 NA

IMPODTANT' Letters on white background are Bug Repellent line codes. Do not entertheml Pages 101 and 102 explain these codes 
n ." . and provide other essential Information on entering Ahoy! programs. Refer to these pages before entermg any programsl 

,HI OC 
·130 POKE DEC("fJCf)4"),VST:POKE DEC("fJCf)5" 

),VND NO 
·140 SYS DEC( "13fJl)") NG 

10 DIGITAL 

FROM PAGI20 
DIGITAL SCOPE 

·1 REM JD 
·2 REM -- DIGITAL SCOPE -- OL 
·3 REM PROGRAM FOR THE C-128 IJ 
·4 REM RUPERT REPORT #34 OK 
·5 REM m 
·6 REM *-*-*-*-*-*-*-*-*-*-*-*-*-*-*-* CD 
·7 REM USE A/D CONVERTER TO CREATE CI 
·8 REM A DIGITAL OSCILLOSCOPE GN 
·9 REM KEYS: BJ 
·10 REM <CRSR UP) - SHIFT DISPLAY UP JB 
·11 REM <CRSR DN) - SHIFT DISPLAY DOWN OA 
·12 REM "+" - MAGNIFY DISPLAY HH 
·13 REM "-" - DEMAGNIFY DISPLAY NH 
·14 REM "c" - CLEAR DISPLAY LK 
·15 REM "p" - PAUSE DISPLAY PK 
·16 REM (ANY KEY TO RESTART) GN 
·17 REM "z" - REINITIALIZE PARAMETERS CI 
·18 REM *-*-*-*-*-*-*-*-*-*-*-*-*-*-*-* CD 
·19 REM m 
·20 TRAP 10ff) JM 
·25 REM )=)=)=)=)=> DEFINE CONSTANTS >=) CJ 
·3f) D$="V" : U$="[UPARROW]" NL 
.4f) MAX=lf) :REM RUNNING AVERAGE QTY. EC 
·50 PN=l :REM POT NUMBER AD 
·60 REM )=>=>=>=>=> INITIALIZATION >=> KB 
·70 GRAPHIC 1,1 GP 
·80 G=190/255 :REM GAIN (MAGNIFICATION) FM 
·90 VY=5 :REM VERTICAL OFFSET FJ 
·100 PRINT POT(PN)*G+VY, :REM INITIAL 

Y SCREEN VALUE LI 
·110 REM >=)=>=>=)=)=>=>=> MAIN LOOP >=) ID 
·120 FOR X=l TO 320 PC 
·130 Y=200-(POT(PN)*G+VY) JO 
·140 DRAW ,X,Y PE 
·150 REM >=>=>=>=>=) RUNNING AVERAGE >=> FL 
·160 PTR=PTR+l : IF PTR>MAX THEN PTR=O OB 
·170 SUM=SUM-YV(PTR)+Y CE 
·180 YV(PTR)=Y :REM REPLACE OLDEST 

Y VALUE WITH NEWEST MO 
· 19f) AVG=SUM/MAX : REM CALC. AVERAGE CB 
·200 DRAW ,X,AVG-50 :REM PLOT IT GI 
·210 REM -=-=- LOCATE OFFSCREEN IMAGE -=-PD 
·22f) IF Y <2ff) AND Y>f) THEN CHAR ,1,24," " 

: CHAR ,I, f)," " : GOTO 24f) AH 
·230 IF Y>200 THEN CHAR ,l,24,D$ :ELSE IF 
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Y<O THEN CHAR ,l,O,U$ DN 
·24f) GET A$ : IF A$>"" THEN 29f) IN 
·250 NEXT X NK 
·260 GRAPHIC 1,1 :REM CLEAR SCREEN DE 
·27f) GOTO 12f) : REM START AGAIN OA 
·280 REM )=) =>=>=)=)=>=> KEY PRESSED )=> MI 
·29f) K=INSTR("[UP][DOWN]+-CPZ" ,A$) AL 
·300 IF K=O THEN 250 :REM INVALID KEY NI 
·310 ON K GOSUB 330,340,350,360,370,380,3 
90 KE 

·320 ON K GOTO 250,250,250,250,120,250,70CA 
·330 VY=VY+5 : RETURN :REM CURSOR UP NM 
·340 VY=VY-5 : RETURN :REM CURSOR DOWN KD 
·350 G=G*l.l : RETURN :REM +(GAIN UP) BI 
·36f) G=G*.9 : RETURN :REM -(GAIN DOWN) AF 
·370 GRAPHIC 1,1 :RETURN :REM C (CLEAR) MP 
·38f) GETKEY Q$ : RETURN :REM P (PAUSE) PG 
·39f) RETURN :REM Z (ZERO/RESTART) HI 
·lffJfJ IF ER=3f) THEN END :REM RUN/STOP m 
·If)lf) RESUME NEXT FI 

AnACK FORCE 
FROM PAGI72 
·10 POKE52,55:POKE56,55:CLR:GOT0800 00 
·20 POKEoo,l:POKEPS,O:POKEHT,O:POKETH,O:F 
C=0:TC=10:LC=18:CC=12:Y=25 KJ 

·30 GOTOI00 CF 
· 50 GOSUB660 CI 
·55 PRINT" [HOME ][YELLOW] AGAIN [3" • "]": SYS 
SR:SYSSR HM 

·60 PRINT"[HOME] YOUR PEOPLE ARE FREE ONC 
E":SYSSR:SYSSR :SYSSR:SYSSR KD 

·65 PRINT"[HOME][RED] OF THE ENEMY INSTAL 
LATIONS . ":SYSSR:SYSSR DH 

· 7f) PRINT"[HOME] YOU HAVE DESTROYED ALL": 
SYSSR:SYSSR BF 

·75 FORI=lT06:SYSSR:NEXT: POKES+5,128 :POKE 
S+6,248 :POKES+12,O:POKES+13,240 MC 

·80 P(0)=34:P(1)=34:P(2)=45:D(0)=200:D(1) 
=100:D(2)=450 OB 

·85 FORI=fJT02:POKES+l,P(I):POKES+8,P(I)-1 
5:POKES,O:POKES+7,O JH 

·86 POKES+4,17:POKES+ll,17 CP 
·90 FORD=lTOD(I):NEXT:POKES+4,16:POKES+ll 

,16:FORJ=lT025:NEXT:NEXT CK 
·95 SYSXY,7 , 23:PRINT"[BLUE]PRESS ANY KEY" 
:POKE198,O FP 

·98 GETA$:IFA$=""THEN98 GC 
·99 MS=9:GOT0700 AD 
·100 IFPEEK(PS)THEN200 IK 
·110 IFPEEK(TH)THENGOSUB400 BF 
·115 IFPEEK(HT)THENGOSUB450 AE 
·120 IFINT(RND(1)*30)=lANDBS=fJTHENGOSUB46 
o IL 

·130 IFBS=lTHENGOSUB470 NA 



los
no!

DN
IN
NK
DE
OA
MI
AL
NI

I
KE
CA
NM
KD
BI
AF
MP
PG
HI
JD
FI

00
~

KJ
CF
CI

8M

KD

DH

BF

MC

DB

JH
CP

CK

FP
GC
AD
IK
BF
AE

IL
NA

'140 FC=FC+l:IFFC=4(J+MS*2THENFC=0:GOT0325 LE
·150 IFPEEK(653)ANDITHENI90 GF
·180 GOSUB300 CD
·185 GOTOFfJ CF
'190 IFPEEK(653)THENPOKEOO,0:POKES+24,0:G
OT0190 LN

·195 POKEOO,I:POKES+24,47:GOTOI80 ME
'200 POKE2040,253:POKES+l,8:POKES+5,0:POK
ES+6, 13:POKES+4, 129:POKES+4, 128 FO

·205 POKES+l1,0:POKES+18,0 BM
'210 POKEV+28,PEEK(V+28)ORl:FORI=lTOI00:P
OKEV+39,8:POKEV+39,2:NEXT ME

·215 BS=(J:SYSXY,32,21:PRINT"[5" "]" NJ
'220 FORI=lTOI500:NEXT:SH=SH-l:IFSH=-ITHE
N250 NB

·225 SYSXY,31,14:PRINT"[BLUE]"SH:POKEV+21
, 192 :FC=(J: GOTOsrJ(J EG

·250 POKEOO,0:POKES+4,0:POKES+l1,0:POKES+
18,0:POKEV+21,192 PK

·255 SYSXY, 7, l(J: PRINT" [YELLOW]][ 11" [UPARR
OW]"]?" KE

'26(J PRINTTAB(7)"[ [WHITE]GAME OVER[YELLO
W] @" PK

· 265 PRINTTAB(7)" [EP] [11" [UPARROW]"] [BACK
ARROW]" KO

·270 FORI=lT03000:NEXT:POKEV+21,0:GOT0700OJ
·300 SYSSR:Y=Y+l:IFY=35-MSTHENY=0:GOSUB34
o BA

•3(J5 TC=TC+l: IFTC=35-MSTHENTC=(J: GOSUB35(J AI
·310 CC=CC+l:IFCC=35-MSTHENCC=0:GOSUB380 JJ
'315 LC=LC+l:IFLC=35-MSTHENLC=0:GOSUB390 CE
·320 RETURN 1M
·325 F=F-l:IFF=(JTHEN2(ftj EE
•3YJ SYSXY, 3(J ,17: PRINT" [9" "]" JE
·335 SYSXY,30,17:PRINTLEFT$(F$,F*2):GOTOI
8(J CO

'340 SYSXY,0,0:POKE646,RND(I)*6+10:PRINTW
L$(RND(l)*9+1) : RETURN BJ

'350 POKEV+6,RND(I)*22(J+30:POKEV+7,28:POK
EV+21,PEEK(V+21)OR8:POKETH,0 JK

·352 POKE2043,251:POKEV+42,11:RETURN MI
·380 POKEV+4,RND(I)*220+30:POKEV+5,28:POK
EV+21,PEEK(V+21)OR4:POKEHT,0 KC

'385 POKE2042,252:POKEV+41,8:RETURN HF
·390 SYSXY,0,0:PRINTLZ$(RND(1)*8+1):RETUR
N CK

·400 IFPEEK(2043)=253THENRETURN AM
·405 POKEV+42,2:POKE2043,253 AH
·410 SC=SC+250:GOSUB680 IA
·415 T=T+l:IFT=MS+4THEN570 OH
·420 RETURN 1M
·450 IFPEEK(2042)=253THENRETURN PF
·455 POKEV+41,2:POKE2042,253 BB
·458 SC=Sc+FJ+FJ*MS:GOSUB6srJ:RETURN HJ
·460 BS=I:BF=150:POKES+12,0:POKES+13,240:
POKES+8,BF HD

·465 X=INT(RND(I)*26)+1:XX=INT(X/6)+1 KI
·466 SYSXY,XX+31,21:PRINT"[RED].":POKES+l

1,17 MB
·468 RETURN 1M
·470 BF=BF-5:POKES+8,BF:IFBF>9(JTHENRETURNCN
·475 Z=INT(PEEK(V+l)/8):SYSXY,X,Z-7:PRINT
"[RED] [3"&"] [UP] [LEFT][LEFT]&[DOWN][DOWN
][LEFT]&":POKES+11,16:BS=(J MK

·48(J SYSXY,32,21:PRINT"[5" "]" BJ
·485 POKES+l1,16:POKES+8,8:POKES+12,0:POK
ES+13,ll:POKES+ll,129:POKES+ll,128 FE

·490 RETURN 1M
·500 POKEV+21,192:GOSUB660:POKE2040,255:P
OKE2041,254:POKE2042,252:POKE2043,251 FJ

·505 POKE V,124:POKEV+l,210:POKEV+39,6:PO
KEV+4(J, 2: SYSXY ,31,11: PRINT" [BLUE] "MS BO

·510 POKEV+41,8:POKEV+42,II:POKEV+28,12:P
OKEV+37,7:POKEV+38,12 LK

·515 POKE53270,PEEK(53270)ORI6:POKE53282,
1 OC

'520 POKEV+23,0:POKEV+29,0:POKEV+21,193 DH
·522 POKES+23,244:POKES+22,0:POKES+24,47:
POKES+19, 208:POKES+20, 240 EO

'524 POKES+14,0:POKES+15,6:POKES+18,129 DE
'525 SYSXY,3,11:PRINT"[RED]PREPARE FOR MI
SSION"MS CE

'528 SYSXY,5,13:PRINT"DESTROY"MS+4-T"TOWE
R"; : IFMS+4-T>lTHENPRINT"S" GE

·530 POKES+5,0:POKES+6,240:POKES+4,33:FOR
I=IT03 FJ

'535 POKES+l,8:POKES,97:FORJ=IT0350:NEXT:
POKES+l,12:POKES,32:FORJ=IT0350:NEXT GL

'540 NEXT:POKES+4,32 AL
'545 GOSUB660:TC=0:Y=0 GB
'550 OO=53245:SS=52992:TS=52993:PS=52994:
HT=52995:TH=52996:SR=50432 AF

·555 POKES+5,0:POKES+6,9 IK
'56(J F$="[RED]' [GREEN]' [GREEN]' [GREEN]' [G

REEN] , [GREEN]' [GREEN]' [GREEN]' [GREEN]' ":
SYSXY,30,17:PRINTF$:F=9 CG

'565 Z=PEEK(V+30):Z=PEEK(V+31):GOT020 FB
'570 POKEV+21,192:POKES+4,0:POKES+ll,0:PO
KES+18,0:GOSUB660 PA

·575 SYSXY,4,11:PRINT"[WHITE]MISSION"MS"C
OMPLETED" :POKEOO, (J KB

·580 FORI=IT0500:NEXT:MS=MS+l:IFMS=10THEN
50 EC

·585 SYSXY, 7,13 :PRINT" [YELLOW]BONUS :"F*FJ
"PTS. " :GOSUB68(J MH

'590 FORI=IT025(ftJ:NEXT:T=0:GOT0500 CL
·600 FORI=1093TOI973STEP40:POKEI,27:POKEI
+10,0:NEXT NN

·6FJ XY=832:SYSXY ,29,(J:PRINT"[WHITE] ][9"[
UPARROW]"]?" EG

·615 SYSXY,29,24:PRINT"[EP][9"[UPARROW]"]
" ; :POKE2(J23 , 31 EA

·62(J FORI=3T018STEP3: SYSXY ,30, I: PRINT" [9"
[UPARROW]"] ": NEXT EI

·625 SYSXY,31,4:PRINT"[CYAN]SCORE":SYSXY,
31,7: PRINT"HIGH" :SYSXY ,31, FJ: PRINT"MISSI
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-140 FC=FCtl:IFFC=4(J+MS*2THENFC=0 :GOT0325 LE 
-150 IFPEEK(653)ANDITHEN190 GF 
-180 GOSUB300 CD 
-185 GOT0100 CF 
-1 90 IFPEEK(653)THENPOKEOO,0 :POKES+24,0:G 
OT0190 LN 

-195 POKEOO , 1:POKES+24,47 :GOT0180 ME 
-200 POKE2040,253:POKES+l,8 :POKES+5,0:POK 
ES+6, 13 :POKES+4, 129 :POKES+4, 128 FO 

-205 POKES+ll,0:POKES+18,0 BM 
-210 POKEV+28,PEEK(V+28)ORl:FORI=lT0100:P 

OKEV+39 ,8:POKEV+39,2:NEXT MB 
-215 BS=():SYSXY,32,21:PRINT"[5" "]" NJ 
-220 FORI=lT01500:NEXT :SH=SH-l:IFSH=-lTHE 
N250 NB 

-225 SYSXY,31,14:PRINT"[BLUE]"SH :POKEV+21 
, 192 : FC=0:GOT0500 EG 

-250 POKEOO,0:POKES+4,0:POKES+ll,0 :POKES+ 
18 ,0:POKEV+21 , 192 PK 

-255 SYSXY, 7, F) :PRINT"[YELLOW]] [ll" [UPARR 
OW] " ]?" KE 

-26() PRINTTAB(7)"[ [WHITE]GAME OVER[YELLO 
W] @" PK 

-265 PRINTTAB(7)"[EP][1l"[UPARROW]"][BACK 
ARROW]" KO 

-270 FORI=lT03000 :NEXT :POKEV+21,0:GOT0700OJ 
-300 SYSSR :Y=Y+l : IFY=35-MSTHENY=0 :GOSUB34 
o BA 

-305 TC=TCtl:IFTC=35- MSTHENTC=0:GOSUB350 AI 
-310 CC=CC+l:IFCC=35- MSTHENCC=0:GOSUB380 JJ 
-315 LC=LC+l : IFLC=35-MSTHENLC=0:GOSUB390 CE 
-320 RETURN 1M 
-325 F=F- l : IFF=(~HEN200 EE 
-33() SYSXY, 3(), 17: PRINT" [9" "]" JE 
-335 SYSXY,30,17:PRINTLEFT$(F$,F*2):GOTOl 
80 CO 

-340 SYSXY ,0,0:POKE646,RND(1)*6+10 :PRINTW 
L$(RND(l)*9+1) : RETURN BJ 

-350 POKEV+6,RND(1)*22(J+30:POKEV+7,28:POK 
EV+21,PEEK(V+21)OR8:POKETH,0 JK 

-352 POKE2043,251:POKEV+42,11:RETURN MI 
-380 POKEV+4,RND(1)*220+30:POKEV+5,28:POK 

EV+21 ,PEEK(V+21)OR4:POKEHT ,0 KC 
-385 POKE2042,252:POKEV+41,8:RETURN HF 
-390 SYSXY,0,0:PRINTLZ$(RND(1)*8+1):RETUR 
N CK 

-400 IFPEEK(2043)=253THENRETURN AM 
-405 POKEV+42 , 2:POKE2043 , 253 AH 
-410 SC=SC+250:GOSUB680 IA 
-415 T=T+l: IFT=MS+4THEN570 OH 
-420 RETURN 1M 
-450 IFPEEK(2042)=253THENRETURN PF 
-455 POKEV+41 , 2:POKE2042 , 253 BB 
-458 SC=SCt10+10*MS:GOSUB680:RETURN HJ 
-460 BS=1:BF=150:POKES+12,0:POKES+13,240: 
POKES+8,BF HD 

-465 X=INT(RND(1)*26)+1 :XX=INT(X/6)+1 KI 
-466 SYSXY , XX+31 , 21:PRINT"[RED ] _" :POKES+l 

1,17 MB 
-468 RETURN 1M 
-470 BF=BF-5:POKES+8,BF:IFBF>9(~HENRETURN CN 

-475 Z=INT(PEEK(V+l)/8):SYSXY,X,Z-7:PRINT 
" [RED] [3"&"] [UP) [LEFT] [LEFT]&[DOWN] [DOWN 
j[LEFT]&":POKES+ll,16:BS=() MK 

-48() SYSXY,32,21:PRINT"[5" "]" BJ 
-485 POKES+ll,16:POKES+8,8:POKES+12,0:POK 
ES+13,11:POKES+ll,129:POKES+ll,128 FE 

-490 RETURN 1M 
-500 POKEV+21,192:GOSUB660:POKE2040,255:P 
OKE2041, 254:POKE2042, 252:POKE2043, 251 FJ 

-50S POKE V,124:POKEV+l,210:POKEV+39,6:PO 
KEV+4r), 2: SYSXY , 31,11: PRINT" [BLUE] "MS BO 

-510 POKEV+41,8:POKEV+42,11:POKEV+28,12:P 
OKEV+37,7:POKEV+38,12 LK 

-SIS POKE53270,PEEK(53270)OR16:POKE53282, 
1 BC 

-520 POKEV+23,0:POKEV+29,0:POKEV+21,193 DH 
-522 POKES+23,244:POKES+22,0:POKES+24,47: 
POKES+19,208:POKES+20,240 EO 

-524 POKES+14,0:POKES+15,6:POKES+18,129 DE 
-525 SYSXY,3,1l:PRINT"[RED]PREPARE FOR MI 
§I~"~ CE 

-528 SYSXY,5,13:PRINT"DESTROY"MS+4-T"TOWE 
R";:IFMS+4-T>lTHENPRINT"S" GE 

-530 POKES+5,0:POKES+6,240:POKES+4,33:FOR 
I=lT03 FJ 

-535 POKES+l,8:POKES,97:FORJ=lT0350:NEXT: 
POKES+l,12 :POKES,32:FORJ=lT0350:NEXT GL 

-540 NEXT:POKES+4,32 AL 
-545 GOSUB660:TC=0:Y=0 GB 
-550 OO=53245:SS=52992:TS=52993:PS=52994: 
HT=52995 :TH=52996:SR=50432 AF 

-555 POKES+5,0 :POKES+6,9 IK 
-56() F$="[ RED] , [GREEN] , [GREEN] , [GREEN]' [G 

REEN] , [GREEN]' [GREEN]' [GREEN]' [GREEN] ''': 
SYSXY,30,17:PRINTF$:F=9 CG 

-565 Z=PEEK(V+30):Z=PEEK(V+31):GOT020 FB 
-570 POKEV+21,192:POKES+4,0:POKES+ll,0:PO 
KES+18,0:GOSUB660 PA 

-575 SYSXY,4,1l:PRINT"[WHITE]MISSION"MS"C 
OMPLETED": POKEOO, () KB 

-580 FORI=lT0500:NEXT:MS=MS+l:IFMS=10THEN 
50 EC 

-585 SYSXY, 7 , 13: PRINT"[YELLOW]BONUS: "F*l() 
"PTS _ " : GOS UB68() MH 

-590 FORI=lT02500:NEXT:T=0:GOT0500 CL 
-600 FORI=1093T01973STEP40 :POKEI,27:POKEI 
+10,0:NEXT NN 

-6F) XY=832: SYSXY , 29, (): PRINT"[WHITE] j[ 9"[ 
UPARROW]"]?" EG 

-615 SYSXY,29,24:PRINT"[EP][9"[UPARROW]"] 
"; : POKE2()23, 31 EA 

-62() FORI=3T0l8STEP3: SYSXY ,3(), I: PRINT" [9" 
[UPARROW]"]":NEXT EI 

-625 SYSXY,31,4 :PRINT"[CYAN]SCORE":SYSXY, 
31,7 : PRINT"HIGH" :SYSXY ,31, F): PRINT"MISSI 
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ON" KE
·63() SYSXY, 31,13: PRINT"SHIPS": SYSXY ,31,16
:PRINT"FUEL" KB

·632 PRINTTAB(3()" [RED)' [GREEN) [8" tI') [CYA
N)" BB

·635 SYSXY,31,19:PRINT"SCANNER":PRINTTAB(
31)"[BLUE) )[5"[UPARROW)")?" FE

·64f) PRINTTAB(31)"[ [5" ")@":PRINTTAB(31)"
[ [BLUE)*[BLUE) @" BA

· 65() PRINTTAB(31)"[ EP][5"[UPARROW)")[ BACK
ARROW)" LG

·655 RETURN 1M
·66() FORI.rJT012:SYSXY,(),I:PRINT"[29" ")" CA
·67() SYSXY,(),24-I:PRINT"[29" ")": :NEXT:RE
TURN FF

·68() SYSXY, 31, 5: PRINT" [BLUE) [8" ")": SYSXY
,31,5:PRINTSC BI

·685 IFSC>HSTHENHS~SC:SYSXY,31,8:PRINT"[8

" ")":SYSXY,31,8:PRINTHS MO
·690 RETURN 1M
·7(}) POKE53281,0:POKE53280,11:POKEV+28,0:
POKE53270,PEEK(53270)AND239 LD

'705 POKEV+23,1:POKEV+29,l:POKEV+16,192:P
OKEV+12, 25:POKEV+14,49 EL

'710 POKEV+13,57:POKEV+15,57:POKE2046,249
:POKE2047,250 BF

·712 POKEV,122:POKEV+1,85:POKEV+39,6:POKE
2040,255 BK

'715 POKEV+45,7:POKEV+46,7:POKEV+21,193:P
RINT" [WIIITE) [CLEAR)" :GOSUB6(h JO

'716 SYSXY,31,5:PRINT"[BLUE)"SC:SYSXY,31,
8:PRINTHS:SYSXY,31,11:PRINTMS JA

'718 SH-3:SYSXY,31,14:PRINTSH ME
'72() SYSXY,2,15:PRINT"[RED)PRESS [WHITE)F
1[RED) TO SELECT MISSION" LL

'725 SYSXY,4,17:PRINT"[c l)PRESS [WIIITE)F
3[c 1) TO START GAME" LP

·73() SYSXY,7,19:PRINT"[c 3)PRESS [WIIITE)F
7[c 3) TO EXIT" KK

•74() GETA$: IFA$-""THEN74f) JO
· 7Y) IFA$~"[Fl)"THENMS=MS+1: IFMS-FJTHENMS
~1 JA

·755 SYSXY,31,1l:PRINT"[BLUE)"MS ED
'76() IFA$-"[F3)"THEN78() ML
•77() IFA$~" [F7) "THENPOKEV+21, (): PRINT" [WIll
TE)[CLEAR]":END OM

'775 GOT0740 CH
·780 Se-0:F~9:T-0:GOSUB680:GOT05(}) EG
·8(}) POKE53281,ll:POKE53280,11:POKE646,7:
V-53248:S-54272:PRINT"[CLEAR]":POKEV+21,

° ~·805 FORI-STOS+23:POKEI,0:NEXT:POKES+24,l
5 JL

'806 POKES+5,0:POKES+6,14:POKES+1,150 DE
·808 POKE53270,PEEK(53270)AND239:POKEV+28
,0 AN

'810 FORI-249T0255:FORJ=(JT063:READK:POKE6
4*I+J,K:NEXT:NEXT BD

". AHOrl

·815 POKE2(J40,249:POKE2041,250:POKEV+29,3
:POKEV+23,3 NE

·820 POKEV+39,0:POKEV+40,0:POKES+4,129:PO
KES+4,128 IB

·825 POKEV,136:POKEV+2,184:POKEV+1,l10:PO
KEV+3, 110:POKEV+21,3 MK

·828 FORI.rJT0240:POKES+1,I:POKEV+39,I:POK
EV+40, I: NEXT CI

.8Y) PRINT" [17" [DOWN]"] [YELLOW] "SPC( 7)"PL
UG JOYSTICK INTO PORT 2" BL

·835 PRINT"[DOWN)[DOWN]"SPC(l3)"[c 7]LOAD
ING DATA" EC

'845 POKE56334,PEEK(56334)AND254:POKE1,PE
EK(1)AND251 BE

·850 FORI='JT0511:POKEI+14336,PEEK(I+53248
):NEXT GC

'855 POKE1,PEEK(1)OR4:POKE56334,PEEK(5633
4)OR1 IE

·860 POKE53272,(PEEK(53272)AND240)+14 LK
'865 READK:IFK=-lTHEN875 KI
·870 FORI=(JT07:READJ:POKE14336+K*8+I,J:NE
XT:GOT0865 DD

'875 FORI=832T0860:READJ:POKEI,J:NEXT FD
·878 FORI=lT09:READWL$(I):NEXT:FORI=lT08:
READLZ$(I):NEXT PM

·880 FORI=49152T049577:READJ:POKEI,J:NEXTMJ
·885 FORI=50432T050633:READJ:POKEI,J:NEXTIB
'890 MS=1:SH=3:POKE53245,0:SYS49553:GOT07
(h KN

·900 DATA1,223,124,1,68,17,2,68 MC
'901 DATA17,3,196,17,4,68,17,4 FG
'902 DATA68,17,8,68,17,8,0,0 IC
'903 DATA16,0,0,31,156,56,32,34 ME
'904 DATA68,60,34,68,64,66,121,64 BA
'9')5 DATA68,145,128,68,144,128,56,136 BF
'906 DATA0,0,0,0,0,0,0,0 FG
'907 DATA0,0,0,0,0,0,0,0 FG
·908 DATA227,145,0,20,82,0,20,20 FD
·909 DATA0,244,24,0,20,20,0,20 CN
'910 DATA82,0,19,145,0,0,0,0 KI
'911 DATA0,0,0,112,240,0,137,0 KA
·912 DATA0,129,0,0,3,192,0,2 GH
·913 DATA0,0,148,0,0,103,192,0 GE
'914 DATA0,0,0,0,0,0,0,0 FG
'915 DATA0,0,0,0,0,0,0,2 FI
·916 DATA10,160,0,42,168,0,234,171 KM
'917 DATA0,186,175,0,171,255,0,170 DA
·918 D&TA255,0,170,255,0,170,255,0 IJ
·919 DATA170,255,0,170,255,0,170,255 IA
'920 DATA0,170,255,0,170,255,0,170 DH
'921 DATA255,0,170,255,0,170,255,0 IJ
·922 DATA170,255,0,170,255,0,42,252 GP
'923 DATA0,10,240,0,0,0,0,0 MJ
'924 DATA0,0,0,0,0,0,0,0 FG
'925 DATA0,0,0,0,0,0,0,0 FG
'926 DATA0,0,0,168,0,10,170,128 PF
'927 DATA42,170,160,86,170,84,169,85 CC
·928 DATA168,42,170,160,10,170,128,0 BK

.'·,

.1

.1

.1

·,·,·,·,·(

ON" KE 
'63() SYSXY, 31,13: PRINT"SHIPS": SYSXY ,31,16 

:PRINT"FUEL" KB 
·632 PRINTIAB( 3())" [RED]' [GREEN j[ 8"'''] [CYA 
N]" BB 

·635 SYSXY,31,19:PRINT"SCANNER":PRINTIAB( 
31)"[BLUE] ][5"[UPARROW]"]?" FE 

'64') PRINTIAB(31)"[[5" "]@":PRINTIAB(31)" 
[ [BLUE]*[BLUE] @" BA 

• 65() PRINTIAB( 31)" [EP][ 5" [UPARROW]"][ BACK 
ARROW]" LG 

·655 RETURN 1M 
·66() FORI.(JTOI2: SYSXY ,(), I: PRINT" [29" "]" CA 
'67() SYSXY,(),24-I:PRINT"[29" "]"; :NEXT:RE 
TURN FF 

'68() SYSXY,31,5:PRINT"[BLUEj[8" "]":SYSXY 
,31,5:PRINTSC BI 

·685 IFSC)HSTHENHS=SC:SYSXY,31,8:PRINT"[8 
" "]": SYSXY ,31,8: PRINTHS MO 

'690 RETURN 1M 
'7(}) POKE53281,0:POKE53280,II:POKEV+28,0: 
POKE53270,PEEK(53270)AND239 LD 

'705 POKEV+23,I:POKEV+29,I:POKEV+16,192:P 
OKEV+12,25:POKEV+14,49 EL 

'710 POKEV+13,57:POKEV+15,57:POKE2046,249 
:POKE2047 ,250 BF 

·712 POKEV,122:POKEV+l,85:POKEV+39,6:POKE 
2040,255 BK 

'715 POKEV+45,7:POKEV+46,7:POKEV+21,193:P 
RINT"[WHITE] [CLEAR]" : GOSUB6(Jfj JO 

'716 SYSXY,31,5:PRINT"[BLUE]"SC:SYSXY,31, 
8:PRINTHS:SYSXY,31,II:PRINTMS JA 

'718 SH=3:SYSXY,31,14:PRINTSH ME 
'72() SYSXY, 2 ,IS: PRINT"[RED]PRESS [WHITE]F 
I[RED] TO SELECT MISSION" LL 

·725 SYSXY,4,17:PRINT"[c I]PRESS [WHITE]F 
3[ c 1] TO START GAME" LP 

·73() SYSXY,7,19:PRINT"[c 3]PRESS [WHITE]F 
7[c 3] TO EXIT" KK 

• 74') GETA$: IFA$=""THEN74') JO 
· 7sr) IFA$=" [Fl] "THENMS=MS+l: IFMS=I()THENMS 
=1 JA 

'755 SYSXY,31,ll:PRINT"[BLUE]"MS ED 
'76() IFA$="[F3]"THEN78() ML 
• 77() IFA$=" [F7] "THENPOKEV+21, (): PRINT" [WHI 
TE][ CLEAR] " : END OM 

'775 GOT0740 CH 
·780 SC=0:F=9:T=0:GOSUB680:GOT0500 EG 
·800 POKE53281,II:POKE53280,II:POKE646,7: 
V=53248:S=54272:PRINT"[CLEAR]":POKEV+21, 
o ~ 

·805 FORI=STOS+23:POKEI,0:NEXT:POKES+24,1 
5 ~ 

'806 POKES+5,0:POKES+6,14:POKES+l,150 DE 
·808 POKE53270,PEEK(53270)AND239:POKEV+28 

,0 AN 
'810 FORI=249T0255:FORJ=0T063:READK:POKE6 
4*I+J,K:NEXT:NEXT BD 

708 AHOrl 

·815 POKE2040,249:POKE2041,250:POKEV+29,3 
:POKEV+23,3 NE 

·820 POKEV+39,0:POKEV+40,0:POKES+4,129:PO 
KES+4,128 IB 

'825 POKEV,136:POKEV+2,184:POKEV+l,110:PO 
KEV+3,110:POKEV+21,3 MK 

·828 FORI=(JT0240:POKES+l,I:POKEV+39,I:POK 
EV+40,I:NEXT CI 

• 8Y) PRINT" [17" [DOWN]"] [YELLOW] "SPC(7) "PL 
UG JOYSTICK INTO PORT 2" BL 

'835 PRINT"[DOWN][DCWN]"SPC(13)"[c 7]LOAD 
ING DATA" EC 

'845 POKE56334,PEEK(56334)AND254:POKEl,PE 
EK(I)AND251 BE 

' 850 FORI=0T0511:POKEI+14336,PEEK(I+53248 
):NEXT GC 

'855 POKEl,PEEK(I)OR4:POKE56334,PEEK(5633 
4)ORI IE 

·860 POKE53272,(PEEK(53272)AND240)+14 LK 
' 865 READK:IFK=-ITHEN875 KI 
·870 FORI=(JT07:READJ:POKEI4336+K*8+I,J:NE 
XT:GOT0865 DD 

·875 FORI=832T0860:READJ:POKEI,J:NEXT FD 
'878 FORI=IT09:READWL$(I):NEXT:FORI=IT08: 
READLZ$(I):NEXT PM 

·880 FORI=49152T049577:READJ:POKEI,J:NEXTMJ 
·885 FORI=50432T050633:READJ:POKEI,J:NEXTIB 
'890 MS=I:SH=3:POKE53245,0:SYS49553:GOT07 
00 KN 

·900 DATAl,223,124,1,68,17,2,68 MC 
'901 DATA17,3,196,17,4,68,17,4 FG 
'902 DATA68,17,8,68,17,8,0,0 IC 
'903 DATA16,0,0,31,156,56,32,34 ME 
'904 DATA68,60,34,68,64,66,121,64 BA 
·905 DATA68,145,128,68,144,128,56,136 BF 
'906 DATA0,0,0,0,0,0,0,0 FG 
'907 DATA0,0,0,0,0,0,0,0 FG 
·908 DATA227,145,0,20,82,0,20,20 FD 
·909 DATA0,244,24,0,20,20,0,20 CN 
·910 DATA82,0,19,145,0,0,0,0 KI 
'911 DATA0,0,0,112,240,0,137,0 KA 
'912 DATA0,129,0,0,3,192,0,2 GH 
·913 DATA0,0,148,0,0,103,192,0 GE 
'914 DATA0,0,0,0,0,0,0,0 FG 
'915 DATA0,0,0,0,0,0,0,2 FI 
·916 DATA10,160,0,42,168,0,234,171 KM 
'917 DATA0,186,175,0,171,255,0,170 DA 
·918 DATA255,0,170,255,0,170,255,0 IJ 
,919 DATA170,255,0,170,255,0,170,255 IA 
'920 DATA0,170,255,0,170,255,0,170 DH 
'921 DATA255,0,170,255,0,170,255,0 IJ 
'922 DATA170,255,0,170,255,0,42,252 GP 
'923 DATA0,10,240,0,0,0,0,0 MJ 
·924 DATA0,0,0,0,0,0,0,0 FG 
'925 DATA0,0,0,0,0,0,0,0 FG 
'926 DATA0,0,0,168,0,10,170,128 PF 
'927 DATA42,170,160,86,170,84,169,85 CC 
·928 DATA168,42,170,160,10,170,128,0 BK 
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NE

IB

MK

CI

BL

EC

BE

GC

IE
LK
KI

DD
FD

PM
MJ
IB

KN
MC
FG
IC
ME
BA
BF
FG
FG
FD
CN
KI
KA
GH
GE
FG
FI
KM
DA
IJ
IA
DH
IJ
GP
MJ
FG
FG
PF
CC
BK

'929 DATA168,0,0,0,0,0,0,0 AE
'930 DATA0,0,0,0,0,0,0,0 FG
'931 DATA0,0,0,0,0,0,0,18 IC
'932 DATA0,0,0,2,10,0,0,0 IG
·933 DATA0,2,8,8,32,34,0,0 OL
·934 DATA138,128,10,10,0,2,168,162 HK
'935 DATA138,42,162,34,136,128,40,170 EO
'936 DATA162,10,170,32,34,170,136,10 MJ
·937 DATA40,168,136,170,32,0,34,136 IF
'938 DATA2,138,128,32,40,32,8,32 00
'939 DATA128,0,2,8,0,32,0,255 PN
'940 DATA0,0,0,0,0,0,0,0 FG
'941 DATA0,0,0,0,128,0,32,128 LE
'942 DATA0,32,128,0,32,128,0,32 OL
'943 DATA128,0,32,128,0,032,0,0 AA
'944 DATA0,0,0,0,0,0,0,0 FG
'945 DATA0,0,0,0,0,0,0,0 FG
'946 DATA0,0,0,0,0,0,0,0 FG
'947 DATA0,0,0,0,0,0,0,0 FG
'948 DATA0,64,0,0,64,0,0,64 CI
'949 DATA0,0,224,0,0,224,0,l NF
'950 DATA176,0,l,16,0,l,16,0 DA
'951 DATAl,176,0,l,240,0,l,240 IG
'952 DATA0,6,236,0,14,238,0,14 EF
'953 DATA174,0,29,183,0,189,183,160 OM
'954 DATA253,183,224,253,183,224,7,28 PI
·955 DATA0,0,0,0,0,0,0,0 FG
'956 DATA0,216,216,216,216,216,216,216,21
6 PP

'957 DATA27,27,27,27,27,27,27,27,27 PF
·958 DATA28,27,27,27,24,15,0,0,0 PN
·959 DATA29,0,0,15,24,27,27,27,27 FE
'960 DATA30,0,0,255,0,255,0,0,0 EL
'961 DATA31,216,216,216,24,240,0,0,0 HJ
'962 DATA33,0,l,15,15,29,60,124,126 GK
'963 DATA35,0,128,240,240,184,60,62,126 EJ
'965 DATA38,8,90,52,191,90,52,74,16 KI
·966 DATA45,85,85,255,255,255,255,255,255EA
'967 DATA44,85,93,245,245,245,245,244,240 EM
'968 DATA47,21,85,255,255,255,255,255,255 EM
'969 DATA63,0,0,240,24,216,216,216,216 EK
'970 DATA39,255,255,255,255,255,255,255,2
55,-1 ED

·971 DATA32,253,174,32,138,173,32,247,183 BO
'972 DATA152,72,32,253,174,32,138,173,32 AD
'973 DATA247,183,152,170,104,168,24,32 KF
'974 DATA240,255,96 GL
·98() DATA"--, [3" "]/[22"-"]" FE
'981 DATA"[6"-"), [3" "]/[18"-"]" GM
·982 DATA"[1(/'-"),[3" "]/[14"-"]" FE
'983 DATA"[14"-"), [3" "]/[F/'_"]" DM
'984 DATA"[18"-"), [3" "]/[6"-"]" DE
·985 DATA"[22"-"), [3" "]/_" GM
·986 DATA"--, [3" "]/[5"-"), [3" "]/[5"_"),
[3" "][3"-"]" BC

·987 DATA"[3" tI]/[21"-"],[3" tI]" OG
'988 DATA"--,[3" "]/[15"_ tl )'[3t1 tI]/ __" IB
·99() DATA" [WHITE]l [REDJ( 11"%" J(WHITE]#" DG

·991 DATA tI [WHITE] I[REDJ(6t1%" ][WHITE]#[ 4
II "]! [RED][6"%tI][WHITE]# II KI

·992 DATA"[7t1 "][WHITE] l [RED][13t1%"][WHIT
E]#" NK

'993 DATA"[13t1 tI][WHITE]I[RED][12t1%")[WHI
TE]#" E

'994 DATA tI [WHITE] I[RED]%%[WHITE]#[3t1 "]
![RED]%%[WHITE]#[3t1 tI]I[RED]%%[WHITE]#[3
II tI] I[RED]%%[WHITE]#tI CP

'995 DATAtI [3" ")[WHITE]I[RED][21"%"J(WHIT
E]#tI IC

·996 DATA II [WHITE] I [RED J( 5"%" ][WHITE]#[ 4tI
"] ! [RED J( 5t1 %" ][WHITE]# [4tI "] I[RED J( 5"%"]
[WHITE]#" CN

'997 DATAtI [WHITE] I [RED]%[WHITE]#[3" "] I[
RED ]%%[WHITE] II[ 3t1 "]1 [RED] [3"%"] [WHITE]#
[3" tI] l [RED)[4"%"J(WHITE]#" MG

'1000 DATA173,253,207,240,37,173,0,220,41
,16,240,5,169,0,141,249,207,173 NH

'1001 DATA2,207,208,6,32,45,192,32,l12,19
2,173,3,207,208,3,32,3,193,32 BN

'1002 DATA198,192,32,74,193,108,254,207,l
73,0,220,174,0,208,41,8,240,10 1M

'1(ft}3 DATA224,26,240,23,206,0,208,206,0,2
08,173,0,220,41,4,240,10,224 GA

'1(ft}4 DATA238,240,6,238,0,208,238,0,208,l
73,0,220,41,1,208,12,174,1,208 GP

'1005 DATA224,165,144,15,206,l,208,208,10
,174,1,208,224,210,240,3,238,1 IN

·1006 DATA208,96,173,252,207,240,23,174,3
,208,224,35,144,60,206,3,208,206 KE

'1(ft)7 DATA3,208,2(J6,3,208,173,3,208,141,l
,212,96,173,249,207,208,39,173 GG

'1(ft)8 DATA0,220,41,16,208,32,169,l,141,24
9,207,141,252,207,169,2,13,21 KG

'1009 DATA208,141,21,208,173,l,208,141,3,
208,32,64,193,173,0,208,141,2 EK

'1010 DATA208,96,169,253,45,21,208,141,21
,208,169,0,141,252,207,96,173,251 IF

'1011 DATA207,201,7,208,11,162,7,189,243,
192,157,39,57,202,208,247,173 LC

'1012 DATA251,207,201,12,208,16,169,0,141
,251,207,162,7,189,251,192,157 EF

'1013 DATA39,57,202,2(J8,247,238,251,207,9
6,0,12,63,243,192,0,0,0,0,192 GC

·1014 DATA243,63,12,0,0,0,173,21,208,41,4
,201,4,240,1,96,173,250,207,240 NO

·1015 DATA23,173,4,208,201,231,176,10,238
,4,208,238,4,208,238,4,208,96 FL

·1016 DATA169,0,141,250,207,96,173,4,2(J8,
201,27,144,10,206,4,208,206,4 CJ

·1017 DATA208,206,4,2(J8,96,169,1,141,250,
207,96,162,129,142,4,212,202,142 EN

·1018 DATA4,212,96,173,30,208,141,16,207,
41,1,240,3,141,2,207,173,16 HM

·1019 DATA207,41,6,201,6,208,8,169,1,141,
3,207,32,184,192,173,16,207,41 GB

·1020 DATA10,201,10,208,8,169,1,141,4,207
AHOYI 709

NE 

BL 

EC 

BE 

GC 

IE 
LK 
KI 

DD 
FD 

FG 
IC 
ME 
BA 
BF 
FG 
FG 
FD 
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GE 
FG 
FI 
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DA 
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IA 
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IJ 
GP 
MJ 
FG 
FG 
PF 
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-929 DATA168,0,0,0,0,0,0,0 AE 
-930 DATA0,0,0,0,0,0,0,0 FG 
-931 DATA0,0,0,0,0,0,0,18 IC 
-932 DATA0,0,0,2,10,0,0,0 IG 
-933 DATA0,2,8,8,32,34,0,0 OL 
-934 DATA138,128,10,10,0,2,168,162 HK 
-935 DATA138,42,162,34,136,128,40,170 EO 
-936 DATA162,10,170,32,34,170,136,10 MJ 
-937 DATA40,168,136,170,32,0,34,136 IF 
-938 DATA2,138,128,32,40,32,8,32 00 
-939 DATA128,0,2,8,0,32,0,255 PN 
-940 DATA0,0,0,0,0,0,0,0 FG 
-941 DATA0,0,0,0,128,0,32,128 LE 
-942 DATA0,32,128,0,32,128,0,32 OL 
-943 DATA128,0,32,128,0,032,0,0 AA 
-944 DATA0,0,0,0,0,0,0,0 FG 
-945 DATA0,0,0,0,0,0,0,0 FG 
-946 DATA0,0,0,0,0,0,0,0 FG 
-947 DATA0,0,0,0,0,0,0,0 FG 
-948 DATA0,64,0,0,64,0,0,64 CI 
-949 DATA0,0,224,0,0,224,0,l NF 
-950 DATA176,0,l,16,0,1,16,0 DA 
-951 DATAl,176,0,l,240,0,l,240 IG 
-952 DATA0,6,236,0,14,238,0,14 EF 
-953 DATA174,0,29,183,0,189,183,160 DM 
-954 DATA253,183,224,253,183,224,7,28 PI 
-955 DATA0,0,0,0,0,0,0,0 FG 
-956 DATA0,216,216,216,216,216,216,216,21 
6 PP 

-957 DATA27,27,27,27,27,27,27,27,27 PF 
-958 DATA28,27,27,27,24,15,0,0,0 PN 
-959 DATA29,0,0,15,24,27,27,27,27 FE 
-960 DATA30,0,0,255,0,255,0,0,0 EL 
-961 DATA31,216,216,216,24,240,0,0,0 HJ 
-962 DATA33,0,1,15,15,29,60,124,126 GK 
-963 DATA35,0,128,240,240,184,60,62,126 EJ 
-965 DATA38,8,90,52,191,90,52,74,16 KI 
-966 DATA45,85,85,255,255,255,255,255,255 EA 
-967 DATA44,85,93,245,245,245,245,244,240EM 
-968 DATA47,21,85,255,255,255,255,255,255 EM 
-969 DATA63,0,0,240,24,216,216,216,216 EK 
-970 DATA39,255,255,255,255,255,255,255,2 
55,-1 ED 

-971 DATA32,253,174,32,138,173,32,247,183 BO 
-972 DATA152,72,32,253,174,32,138,173,32 AD 
-973 DATA247,183,152,170,104,168,24,32 KF 
-974 DATA240,255,96 GL 
-98() DATA"--, [3" "1/[22"-"]" FE 
-981 DATA"[6"-"]' [3" "]/[18"-"]" GM 
-982 DATA"[l(J"-"], [3" "]/[14"-"1" FE 
-983 DATA"[14"-"],[3" "]/[1CJ"-"1" DM 
-984 DATA"[18"-"], [3" "]/[6"-"]" DE 
-985 DATA"[22"-"], [3" "]/--" GM 
-986 DATA"--, [3" "]/[5"-"], [3" "1/[5"-"], 
[3" "][3"-"]" BC 

-987 DATA"[3" "1/[21"-"],[3" "]" OG 
-988 DATA"--,[3" "]/[15"-"1,[3" "]/--" IB 
-99() DATA" [WHITE] I [RED][ll"%"][WHITE]#" DG 

-991 DATA" [WHITE] I [RED][6"%" ][WHITE] # [ 4 
" "] I [RED][6"%"][WHITE]# " KI 

-992 DATA"[7" "][WHITE] I [RED][13"%"][WHIT 
E]#" NK 

-993 DATA"[13" "][WHITE]I[RED][12"%"][WHI 
TE]#" IC 

-994 DATA" [WHITE] I [RED]%%[WHITE]#[3" "] 
I[RED]%%[WHITE1#[3" "]I[RED]%%[WHITE1#[3 
" "1 I [RED1%%[WHITE]#" CP 

-995 DATA"[3" "][WHITE] I [RED][21"%"][WHIT 
E]#" IC 

-996 DATA"[WHITE] I [RED] [5"%"] [WHITE]#[ 4" 
"] I [RED] [5"%" ][WHITE]#[ 4" "] I [RED] [5"%"] 
[WHITE]#" CN 

-997 DATA" [WHITE] I [RED]%[WHITE]#[3" "] I [ 
RED ]%%[WHITE 1 #[ 3" "1' [RED 1 [3"%"] [WHITE 1# 
[3" "] I [RED][4"%"][WHITE]#" MG 

-1000 DATA173,253,207,240,37,173,0,220,41 
,16,240,5,169,0,141,249,207,173 NH 

-1001 DATA2,207,208,6,32,45,192,32,112,19 
2,173,3,207,208,3,32,3,193,32 BN 

-1002 DATA198,192,32,74,193,108,254,207,1 
73,0,220,174,0,208,41,8,240,10 1M 

-1003 DATA224,26,240,23,206,0,208,206,0,2 
08,173,0,220,41,4,240,10,224 GA 

-1004 DATA238,240,6,238,0,208,238,0,208,1 
73,0,220,41,1,208,12,174,1,208 GP 

-1005 DATA224,165,144,15,206,l,208,208,10 
,174,1,208,224,210,240,3,238,1 IN 

-1006 DATA208,96,173,252,207,240,23,174,3 
,208,224,35,144,60,206,3,208,206 KE 

-1007 DATA3,208,206,3,208,173,3,208,141,1 
,212,96,173,249,207,208,39,173 GG 

-1008 DATA0,220,41,16,208,32,169,1,141,24 
9,207,141,252,207,169,2,13,21 KG 

-1009 DATA208,141,21,208,173,l,208,141,3, 
208,32,64,193,173,0,208,141,2 EK 

-1010 DATA208,96,169,253,45,21,208,141,21 
,208,169,0,141,252,207,96,173,251 IF 

-1011 DATA207,201,7,208,11,162,7,189,243, 
192,157,39,57,202,208,247,173 LC 

-1012 DATA251,207,201,12,208,16,169,0,141 
,251,207,162,7,189,251,192,157 EF 

-1013 DATA39,57,202,208,247,238,251,207,9 
6,0,12,63,243,192,0,0,0,0,192 GC 

-1014 DATA243,63,12,0,0,0,173,21,208,41,4 
,201,4,240,1,96,173,250,207,240 NO 

-1015 DATA23,173,4,208,201,231,176,10,238 
,4,208,238,4,208,238,4,208,96 FL 

-1016 DATA169,0,141,250,207,96,173,4,208, 
2()1, 27,144 ,F), 2()6,4, 2()8, 2()6,4 CJ 

-1017 DATA208,206,4,208,96,169,l,141,250, 
207,96,162,129,142,4,212,202,142 EN 

-1018 DATA4,212,96,173,30,208,141,16,207, 
41,1,240,3,141,2,207,173,16 HM 

-1019 DATA207,41,6,201,6,208,8,169,1,141, 
3,207,32,184,192,173,16,207,41 GB 

-1020 DATAI0,201,10,208,8,169,1,141,4,207 
AHOYt 109 



,32,184,192,173,31,208,141,17 W C(JA0: 80 AD (J2 4C BE C(J C9 7E F1
-1021 DATA201,41,l,240,3,141,2,207,173,17 C0A8: D(J (J6 CE (J 1 00 4C BE OJ EB
,207,41,2,240,3,32,184,192,96 MH C(JB(J: C9 70 D(J (JA AD (J 1 D(J C9 1C

-1022 DATA173,20,3,141,254,207,173,21,3,l C(JB8 : DE F(J (J3 EE (J 1 D(J 8A 29 FF
41,255,207,120,169,0,141,20,3 MH C(JC(J: (JI F(J (JC A9 F(J 18 60 B(J 8F

-1023 DATA169,192,141,21,3,88,96 PN C(JC8 : (J2 80 F8 (J 7 4C DC C(J A9 EB
-1040DATA169,152,133,252,169,7,133,253,1 C(JD(J: F5 80 F8 (J7 98 29 54 D(J 3B
69,152,133,254,169,219,133,255,162 FB C(JD8 : ()3 CE (J 1 D(J 98 29 AA F(J 09

-1041 DATA23,160,28,177,252,141,0,207,177 C(JE(J: 5C 2(J 06 C4 2(J 07 C1 2(J 02
,254,141,1,207,24,165,252,105 EJ C(JE8: (J4 C2 A(J 0(J A2 (J3 18 2(J 2E

-1042 DATA40,133,252,165,253,105,0,133,25 C(JF(J: F(J FF A9 (JF AfJ C7 2(J IE 41
3,165,254,105,40,133,254,165,255 NM C0F8: AB 2(J DA C2 AD B6 (J2 D(J 99

-1043DATA105,0,133,255,173,0,207,145,252 CFJ(J: 39 A9 (J(J 85 FB 85 FC A2 89
,173,1,207,145,254,56,165,252 AB C1()8: 18 AfJ (JE 18 2(J F() FF A9 Al

• -1044 DATA233,40,133,252,165,253,233,0,13" C1FJ: 9B A(J C7 2(J IE AB A5 C5 69
3,253,165,254,233,40,133,254,165 CM C1l8 : C9 (J4 D(J FA A9 ()3 80 B6 A2

-1045 DATA255,233,0,133,255,136,192,255,2 C12(J: (J2 A9 ()F 80 B7 (J2 A9 9F 6B
08,181,160,28,202,224,255,240,28 MI C128: 2(J 02 FF A2 18 AfJ (J(J 18 8E

-1046 DATA56,165,252,233,40,133,252,165,2 C13(J: 2() F(J FF A9 64 A(J C7 2(J 07
53,233,0,133,253,165,254,233,40 IC C138 : IE AB 4C 3D C1 A9 FE 85 7B

-1047DATA133,254,165,255,233,0,133,255,7 Cl4rJ: A2 A5 A2 D(J FC 2(J 97 E(J 91
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C398: D(J F5 A2 (J 1 BD F4 C7 9D IB C568: (J 2 8D (J7 D4 E8 Al (J2 8D ED 
C3AfJ: F8 (J7 E8 E(J (J8 D(J F5 AD E6 C57(J: (JF D4 E8 Al (J 2 8D (JE D4 51 
C3A8: AD (J2 8D IfJ D(J A9 (JE 8D (JC C578: AD BB 02 C9 32 D(J (J8 A9 62 
C3 B(J: 21 D(J A9 (J9 8D 2E D(J A9 8B C58(J: F(J 85 A2 AS A2 DO FC A9 59 
C3B8: EA 4C C3 C3 A9 OB 8D 21 DA C588: FA 85 A2 AS A2 D(J FC AS 67 
C3C(J: D(J A9 4A 8D 12 D(J CE AE 73 C59(J: (J2 18 69 (J4 85 (J2 AS 03 48 
C3C8: (J2 D(J (JC 2(J DA C3 AD B7 CB C598: 69 (J(J 85 (J3 68 AA CA F(J 59 
C3 D(J: (J2 8D AE (J2 2(J AD C4 4C EF C5A(J: (J5 8A 48 4C 5C C5 A9 2(J B(J 
C3D8: BC FE A2 (Jl 8A 18 (JA A8 8D C5A8: 8D (JB D4 A9 IfJ 8D 12 D4 44 
C3E(J: B9 B4 C7 18 69 (J2 99 B4 E8 C5 B(J: A9 E6 85 A2 AS A2 D(J FC 7F 
C3E8: C7 9(J (J9 BD AC C7 4D AB 75 C5B8: 88 F(J (J3 4C 38 C5 A9 11 3A 
C3F(J: (J2 8D AB (J2 E8 E(J 08 D(J D(J C5CO: 8D (J4 D4 6(J A2 (J(J AD B9 91 
C3F8: E3 A2 (Jl 8A 18 (JA A8 B9 8F C5C8: (J 2 (JA A8 8A 2A AA 98 (JA 7F 
C4(JO: C4 C7 38 E9 (J 1 99 C4 C7 D5 C5 D(J: A8 8A 2A AA 98 (JA A8 8A AE 
C4fJ8 : B(J (J9 BD AC C7 4D AC (J2 EF C5D8: 2A AA 98 (JA A8 8A 2A AA 58 
C41 (J : 8D AC (J2 E8 E(J (J8 D(J E3 D2 C5 E(J: 98 (JA A8 8A 2A AA 98 (JA 2E 
C418: A2 (J 1 8A 18 (JA A8 B9 D4 9F C5E8: A8 8A 2A AA 98 18 65 FB 03 
C42(J: C7 18 69 (Jl 99 D4 C7 9(J 31 C5 F(J: 85 FB 8A 65 FC 85 FC A2 84 
C428: (J9 BD AC C7 4D AD (J 2 8D ED C5F8: (J(J AD B9 (J 2 (JA A8 8A 2A C9 
C43(J: AD (J2 E8 E(J (J4 D(J E3 8A EC C6(J(J: AA 98 (JA A8 8A 2A AA 98 ED 
C438: 18 OA A8 B9 D4 C7 38 E9 7B C6(J8 : (JA A8 8A 2A AA 98 (JA A8 65 
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C61 (): 8A 2A AA 98 f)A A8 8A 2A 6F C7Ef): FA C8 19 9C ()() F2 F4 F2 35 I
C618: AA 98 18 65 FB 85 FB 8A Ef) C7E8 : F4 F2 F4 F2 ()() F3 F4 F3 95
C6 2(): 65 FC 85 FC A2 ()O AD B9 ()F C7FO: F4 F3 F4 F3 f)() F2 F4 F2 9D
C628: ()2 ()A A8 8A 2A AA 98 ()A DE C7F8: F4 F3 F4 F8 07 or) ()3 ()() D9
C630: A8 8A 2A AA 98 18 65 FB 4A C80() : ()3 ()() 01 ()() 19 IE IS iF 6F
C638: 85 FB 8A 65 FC 85 FC AS CE C8()8 : 19 IE 16 6() f)() ()() 19 lE EC
C64() : FE 38 CS FC F() f)4 B() 11 F() C8F): 16 60 or) ()O 16 6() 1() C3 DO
C648: 9() f)7 AS FD 38 CS FB B() 2E C818: F) C3 ()() or) 1() C3 ()() ()() BF
C6S(): f)8 AS FB 85 FD AS FC 85 AS C82f) : 1() C3 ()() f)() F) C3 f)() ()f) C7
C6S8: FE 6f) A9 93 2() D2 FF A9 91 C828: 12 D1 15 IF 16 6() 19 lE ED
C66() : f)S 2() D2 FF A2 ()() 8A 48 CD C83(): ()f) ()f) 19 IE 19 IE 12 Dl 82
C668: A9 DD Af) C6 2f) IE AB 68 A9 C838: 19 lE 12 Dl 16 6f) 12 Dl AD
C6 7(): AA E8 8A 48 Ef) f)3 D() F() 7C C84() : 19 lE 15 IF 19 IE 1() C3 B6
C678: 68 A9 f)F A() C7 2f) lE AB EB C848: ()f) ()() F) C3 ()() ()() 1() C3 EF
C68() : A2 ()D A() f)() 18 2() F() FF F9 C8Sf): ()f) f)fJ 12 Dl 15 iF 16 6f) DE
C688: A9 39 A(J C7 20 lE AB A2 6(J C8S8: 19 IE (JO (J() 19 IE fJ 1 (Jl C8
C69 fJ: 17 MJ (JfJ 18 2(J F(J FF A9 1B C860: 19 lE 12 Dl 21 87 19 lE SB
C698: 39 A(J C7 2(J lE AB A9 64 32 C868: 2A 3E iF AS 32 3C 25 A2 CB
C6A(J: M) C7 2(J lE AB 6fJ A9 92 8F C8 7(J: 2A 3E iF AS 32 3C A9 B1 67
C6A8: 2() D2 FF 2(J 97 EfJ AS 8D 67 C878: 85 fJ2 A9 C8 85 (J3 A9 (J() A4
C6BfJ: 29 (J3 FfJ 28 48 AC B8 fJ2 AS C88 fJ: 85 (J4 A9 3C 85 (JS A2 (JB 28
C6B8: A2 (J 1 18 2f) FO FF A9 2(J 4F C888: A(J fJO B1 (J2 91 (J4 C8 C(J FB
C6crJ: 2(J D2 FF 2(J D2 FF 68 AA B9 C89(J: 4fJ D(J F7 AS (J2 18 69 4(J (J3

C6C8: BD A8 C7 8D B8 ()2 A8 A2 8A C898: 85 (J2 AS (J3 69 fJ() 85 (J3 BA
C6D(J: (Jl 18 2() F(J FF A9 92 A(J D7 C8M) : AS fJ4 18 69 4(J 85 (J4 AS 3B
C6D8: C7 2tJ lE AB' 6(J fJ8 fJE 12 13 C8A8: fJS 69 (JfJ 85 (JS CA D(J D8 16
C6EfJ: DC DC DC DC DC DC DC DC C7 C8 B(J: 6(J fJ() fJ(J 00 (J(J fJ(J ()(J (J(J 11
C6E8: 92 A8 2f) 2fJ 2 fJ 2fJ A8 12 SF C8B8: f)(J (J(J fJ(J fJ8 (J(J (J() (J8 ()(J C8
C6F(J: DC DC DC 92 A8 2 fJ 2 fJ 2() 23 C8C() : fJ(J 26 ()(J (J(J 15 (J(J (J(J 15 11
C6F8: 2(J A8 12 DC DC DC 92 A8 AS C8C8: ()(J (JfJ 55 41 (J1 55 54 (JS (JF
C7()(J: 2fJ 2(J 2(J 2(J A8 12 DC DC F4 C8D(J: 55 54 11 55 S(J (J1 55 Sf) D7
C7fJ8: DC DC DC DC DC DC fJfJ 99 CE C8D8: (J1 55 S(J (J1 55 SO fJ1 55 7C
C71(J: A8 A8 A8 A8 A8 A8 A8 A8 55 C8E(J: SfJ (J1 55 SfJ (JfJ 55 4fJ (J(J 6D
C7l8 : A8 A8 A8 A8 A8 A8 A8 A8 SD C8E8: 15 (J(J (J 1 51 ()(J (JfJ (J1 srJ Ai
C720: A8 A8 A8 A8 A8 A8 A8 A8 65 C8FfJ: (J(J ()(J (J(J (JfJ (J(J (J(J (JfJ ()(J F(J
C728 : A8 A8 A8 A8 A8 A8 A8 A8 6D C8F8: (J(J (J(J (J(J (J8 (JO (JfJ ()8 (J() ()9
C73(J: A8 A8 A8 A8 A8 A8 A8 A8 75 C9()(J: (JO 26 (J(J (J(J IS (J() (JfJ 15 SO
C738: (J(J 12 05 20 2fJ 2f) 2fJ 2(J EF C9(J8 : OfJ 10 55 4() (JS 55 srJ (JS SD
C74fJ: 2(J 2fJ 2 fJ 2 f) 2() 2(J 2(J 2(J 41 C91 (J: 55 54 (J1 55 51 (J 1 55 SfJ (J8
C748: 20 2(J 2f) 2(J 2(J 20 2fJ 2 f) 49 C918: (J1 55 SO f) 1 55 Sf) fJ1 55 BB
C7S0: 2(J 2(J 2(J 2(J 2fJ 2() 2(J 2 fJ 51 C92f) : S(J 01 55 srJ (J(J 55 4fJ or) AC
C758: 2fJ 2fJ 2f) 2fJ 2fJ 2(J 2(J 2(J 59 C928: 15 (JfJ (J(J 11 S(J fJ 1 SfJ (J(J EF
C76(J: 2(J 2(J 2(J (JO 12 9F C8 49 84 C93fJ: fJA ()(J (Jf) (JfJ f)fJ (J(J ()(J (J(J 3A
C768: 47 48 3A 2(J 2(J 20 2(J 2() D2 C938: (Jf) fJ() (J(J fJ() (J(J fJO fJ(J (J(J 38
C770: 2(J 2f) 2(J 2 f) D(J 45 4E 47 9C C94 fJ: WJ 7fJ ()fJ fJ(J 38 (JfJ ()(J lC (JS
C778: 55 49 4E 53 2(J BA BA BA (J9 C948: (J(J (J() 1F F(J 8(J 7F FC 81 D6
C78(J: 2(J 2(J D3 43 4F 52 45 3A F8 C9 SfJ: FF 2F C7 FF FF FF FF FC 44
C788: 2fJ 2f) 2(J 2fJ 2(J 9D 94 2() 7B C9S8: 7F FF F(J fJ(J (J4 2(J ()O (J2 EE
C79(J: 13 (JfJ 92 96 4F 4F (JfJ 12 7D C96(J: 4(J (J 1 55 8() (J(J 2A ()(J (J(J Ai
C798: 1C A8 O(J 12 fJS C7 41 4D CA C968: (JfJ (J(J (J(J (J(J (J(J f)(J f)(J (J(J 68
C7 M): 45 2fJ CF 56 45 52 21 f)O E4 C97fJ: fJ() (J(J (J(J (JO ()(J (J(J ()O ()O 7()

C7A8: f) f) (JA 13 lC fJ 1 02 (J4 ()8 F(J C978: (Jf) (JfJ (JO fJ(J fJO (J(J (J(J (J(J 78
C7B() : 10 20 4() 8() or) f)() 46 55 3D C98() : ()(J () E (J() ()O 1C ()() fJ(J 38 E2
C7B8: 8C 55 C3 55 FA 55 64 55 BD C988: ()f) ()F F8 ()fJ 3F'FE (J 1 F4 C4
C7CO: AA 55 E6 55 fJ(J fJ(J 46 75 B8 C99() : FF 81 FF FF E3 3F FF FF 35
C7C8: 8C 75 D2 75 lE 75 64 75 8() C998: (JF FF FE ()4 2() ()() ()2 4() ()D
C7D(J: AA 75 DC 75 00 f)fJ 64 AS 4D C9AfJ: ()(J (J 1 AA 8(J ()(J 54 (J(J ()() 21
C7D8: C8 AS (JfJ AS 64 C8 78 C8 SB C9A8: ()() ()f) (J(J ()(J ()(J ()O f)O ()() A8

J1Z AIltTfI

C61 (): 8A 2A AA 98 ()A A8 8A 2A 6F C7E(): FA C8 19 9C ()() F2 F4 F2 35 1M 
C618: AA 98 18 65 FB 85 FB 8A EO C7E8: F4 F2 F4 F2 ()() F3 F4 F3 95 
C62() : 65 FC 85 FC A2 or) AD B9 r)F C7FO: F4 F3 F4 F3 r)r) F2 F4 F2 9D 
C628: () 2 OA A8 8A 2A AA 98 (JA DE C7F8: F4 F3 F4 F8 rn r)r) (J3 ()() D9 
C630: A8 8A 2A AA 98 18 65 FB 4A C8r)r) : ()3 ()r) 01 r) r) 19 IE 15 IF 6F 
C638: 85 FB 8A 65 FC 85 FC AS CE C8r)8 : 19 IE 16 6r) or) r)r) 19 IE EC 
C64() : FE 38 C5 FC F() r)4 Br) 11 Fr) C81 r): 16 6r) r)r) r)r) 16 6() U) C3 D() 
C648: 9() r)7 AS FD 38 C5 FB B() 2E C818: u) C3 r)r) or) U) C3 r)() ()() BF 
C6sr) : r)8 AS FB 85 FD AS FC 85 AS C82() : 1 () C3 r)r) ()O U) C3 ()r) ()O C7 
C658: FE 6() A9 93 2() D2 FF A9 91 C828: 12 D1 15 IF 16 6() 19 IE ED 
C66r) : 05 2 () D2 FF A2 ()O 8A 48 CD C83(): ()r) ()r) 19 IE 19 IE 12 D1 82 
C668: A9 DD A() C6 2r) IE AB 68 A9 C838: 19 IE 12 D1 16 6r) 12 D1 AD 
C67(): AA E8 8A 48 Er) (J3 D() F() 7C C84() : 19 IE 15 IF 19 IE 1 r) C3 B6 
C678: 68 A9 ()F A() C7 2r) IE AB EB C848: or) r)r) U) C3 r)r) r)r) U) C3 EF 
C68() : A2 riD Ar) r)() 18 2() F() FF F9 C85r): ()r) r)r) 12 D1 15 IF 16 6r) DE 
C688: A9 39 A() C7 20 IE AB A2 6() C858: 19 IE r)r) ()r) 19 IE r) 1 r) 1 C8 
C69 r): 17 A() ()r) 18 2() Fr) FF A9 1B C860: 19 IE 12 D1 21 87 19 IE 5B 
C698: 39 A() C7 2 r) IE AB A9 64 32 C868: 2A 3E IF AS 32 3C 25 A2 CB 
C6Ar): A() C7 2() IE AB 6() A9 92 8F C8 7(): 2A 3E IF AS 32 3C A9 B1 67 
C6A8: 2r) D2 FF 2 () 97 EO AS 8D 67 C878: 85 r)2 A9 C8 85 r)3 A9 r)() A4 
C6 Br): 29 (J3 Fr) 28 48 AC B8 ()2 AS C88(): 85 ()4 A9 3C 85 ()5 A2 ()B 28 
C6B8: A2 () 1 18 2r) Fr) FF A9 2() 4F C888: A() r)() B1 ()2 91 ()4 C8 C() FB 
C6cr) : 2r) D2 FF 2r) D2 FF 68 AA B9 C89() : 4r) Dr) F7 AS r)2 18 69 4r) r)3 
C6C8: BD A8 C7 8D B8 r)2 A8 A2 8A C898: 85 ()2 AS ()3 69 ()() 85 ()3 BA 
C6D(): () 1 18 2r) F() FF A9 92 A() D7 C8A() : AS ()4 18 69 4() 85 ()4 AS 3B 
C6D8: C7 2f) IE AS 6() ()8 ()E 12 13 C8A8: r)5 69 ()r) 85 ()5 CA D() D8 16 
C6Er) : DC DC DC DC DC DC DC DC C7 C8 B() : 6() ()() ()() ()O ()r) ()r) r)r) ()r) 11 
C6E8: 92 A8 2r) 2() 2 () 2() A8 12 SF C8B8: ()() ()() r)() ()8 ()() or) ()8 ()() C8 
C6F(): DC DC DC 92 A8 2 () 2 r) 2r) 23 C8C() : r)r) 26 r) r) ()r) 15 ()() ()() 15 11 
C6F8: 2() A8 12 DC DC DC 92 A8 AS C8C8: r)r) ()r) 55 41 r) 1 55 54 ()5 OF 
C7r)r): 2() 2() 2() 2() A8 12 DC DC F4 C8D() : 55 54 11 55 5r) () 1 55 5r) D7 
C7()8 : DC DC DC DC DC DC ()() 99 CE C8D8: (Jl 55 5() (Jl 55 5() (Jl 55 7C 
C7 U): A8 A8 A8 A8 A8 A8 A8 A8 55 C8E() : 5() rJl 55 5r) r)r) 55 4r) r)r) 6D 
C718: A8 A8 A8 A8 A8 A8 A8 A8 5D C8E8: 15 or) r) 1 51 ()r) r)r) () 1 5() Al 
C720: A8 A8 A8 A8 A8 A8 A8 A8 65 C8Fr) : r)r) ()() ()() ()O ()() ()() ()() ()() F() 
C728 : A8 A8 A8 A8 A8 A8 A8 A8 6D C8F8: ()O ()() ()O ()8 r)r) () r) ()8 r)r) ()9 
C73(): A8 A8 A8 A8 A8 A8 A8 A8 75 C9()() : ()() 26 ()O ()() 15 ()r) r)r) 15 5r) 
C738: ()() 12 () 5 20 2() 2() 2() 2() EF C9()8 : ()r) U) 55 4 r) ()5 55 5() 05 5D 
C74() : 2() 2() 2 () 2() 2 () 2() 2() 2() 41 C9 U): 55 54 (Jl 55 51 r) 1 55 5r) r)8 
C748: 20 2() 2() 2 () 2() 2() 2() 20 49 C918: 01 55 5() r) 1 55 5() r) 1 55 BB 
C750: 2() 2r) 2() 20 2r) 2 () 2() 2 () 51 C92r) : 5r) r) 1 55 5r) r)() 55 4r) r)() AC 
C758: 2() 20 2() 2() 2() 2() 2() 2() 59 C928 : 15 r)r) ()() 11 5() (Jl 5() ()() EF 
C7 6() : 2() 2() 2() ()() 12 9F C8 49 84 C93() : ()A ()() ()() ()() ()() ()() ()() () () 3A 
C768: 47 48 3A 2() 2() 20 2() 2() D2 C938: () () ()() ()() ()() () () ()() () () ()O 38 
C77r) : 2() 2() 2() 2 () D() 45 4E 47 9C C94() : ()() 7 () ()() () () 38 ()() ()O lC ()5 
C778 : 55 49 4E 53 2() BA BA BA ()9 C948: ()() ()() IF F() 8() 7F FC 81 D6 
C78() : 2() 2() D3 43 4F 52 45 3A F8 C9 5(): FF 2F C7 FF FF FF FF FC 44 
C788: 2 () 2() 2() 2 () 2() 9D 94 2() 7B C958: 7F FF F() ()() ()4 2 () ()O ()2 EE 
C79(): 13 ()() 92 96 4F 4F ()() 12 7D C96() : 4() () 1 55 8() () () 2A ()() ()() Al 
C798: 1C A8 or) 12 ()5 C7 41 4D CA C968: ()() ()() ()() ()() ()() ()() ()() ()() 68 
C7 A(): 45 2() CF 56 45 52 21 ()() E4 C97() : ()() ()O ()() ()() or) ()() ()() ()() 7 () 
C7A8: or) ()A 13 1C () 1 () 2 ()4 ()8 FO C978: ()() () () ()() () () ()() ()() ()() ()() 78 
C7B() : 1 () 20 4() 8() ()() or) 46 55 3D C98() : ()() ()E ()() ()() 1C or) ()o 38 E2 
C7B8 : 8C 55 C3 55 FA 55 64 55 BD C988: ()() ()F F8 ()() 3F ' FE () 1 F4 C4 
C7C(): AA 55 E6 55 ()() ()() 46 75 B8 C990: FF 81 FF FF E3 3F FF FF 35 
C7C8: 8C 75 D2 75 IE 75 64 75 8() C998: ()F FF FE ()4 2() ()O ()2 4() ()D 
C7DO: AA 75 DC 75 ()O () () 64 AS 4D C9A() : ()() (Jl AA 80 () () 54 ()() or) 21 
C7D8: C8 AS ()() AS 64 C8 78 C8 5B C9A8: ()() ()() ()() ()() ()() ()() ()() ()() A8 
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IMPORTANT' Letters dn white background are Bug Repellent line codes. Do not ente,theml Pages 101 end 102 explain thesocodes
• and provide other essentlaJ information on entering Ahoy! programs. Refer to these pages befo.. entering any programsl

C9Br) : or) r)r) r)r) r)r) r)r) r)r) r)r) r)r) Br) CB 7r): r)r) r)r) FF 7r)
C9B8: 00 r)r) r)r) r)r) r)r) r)r) riO r)r) B8 QUICK CIIANGIC9cr) : r)r) 20 r)r) r) 1 32 r)r) r)3 FF 17
C9C8: 2r) r)7 FF 6r) IF FF Fr) 3F 9F .........2
C9Dr) : FF FC FF FF FF r)r) r)r) or) CD
C9D8: r)r) r)r) r)r) r)r) riO r)r) riO r)r) D8 ·5 REM *** QUICK CHANGE *** BUCK CHILDRES
C9Er) : r)r) r)r) r)r) r)r) r)r) r)r) r)r) r)r) Er) S *** IE
C9E8: r)r) r)r) r)r) r)r) r)r) r)r) r)r) r)r) E8 ·10 REM *** P.O. BOX 13575 SALEM, OR 9730
C9Fr) : FF r)r) r)r) riO or) r)r) r)r) r)r) Fr) 9 *** DC
C9F8: r)r) r)r) r)r) r)8 r)r) r)r) r)8 r)r) r)9 ·15 PRINTCHR$(l47}"LOADING AND CHECKING D
CAr)r) : r)r) 26 riO r)r) 15 r)r) r)r) 15 5r) ATA LINE:" :J-5r~})I):L-5r):C-ll HF
CAr)8 : r)r) r)5 55 54 11 55 51 11 7F ·20 PRINTCHR$(19}TAB(31}L:PRINT:FORB-fJTOC
CA 11): 55 51 r) 1 55 5r) r)r) 55 4r) F2 :READA:IFA<00RA>255THEN30 JJ
CA18: riO r)r) riC riC C3 r)r) r)r) r)r) F3 ·25 PQ[EJ+B,A:X.X+A:NEXTB:READA:IFA-XTHEN
CA2r): cr) riC OC riC r)r) cr) cr) r)r) 86 35 BO
CA28: r)r) r)r) r)r) riO r)r) or) r)r) r)r) 28 ·3r) PRINT"ERROR IN DATA LINE:"L:END HL
CA3r): r)r) r)r) 26 riO r)r) 19 riO r)r) 6F ·35 X.0:J=J+12:L-L+5:IFL<671THEN20 DH
CA38: 3B r)r) 1r) 7F 41 r)5 FF D4 IE ·4r) PRINT''THE DATA IS OK AND LOADED.":PRI
CA40: r)5 FF D4 r) 1 FF Dr) r) 1 FF EC NT HH
CA48: Dr) r)l FF Dr) r)l FF Dr) r) 1 BD ·45 PRINT"SYS 5[4"r)"] TO SWITCH ON AND OF
CA5r) : FF Dr) rJI 7F 5r) 00 5D 4r) 8F F.":END OG
CA58: r)r) 15 r)r) r)r) 11 r)r) r)r) 51 CF ·50 DATA169,lrJ6,162,132,160,195,2r14,l,3,2
CA60: 4r) r) 1 51 50 r) 1 4() 5r) r)r) D4 rJ8,6,169,1515 NE
CA68: r)r) r)r) r)r) r)r) r)r) r)r) r)r) or) 68 ·55 DATA139,162,135,160,227,141,O,3,140,l
CA7r): riA r)r) r)r) r)r) r)r) r)r) riO r)r) ]A ,3,76,1187 HP
CA78: r)r) r)r) r)f} r)r) r)r) r)r) r)r) riO 78 ·60 DATA251,199,173,O,2,201,65,144,4,201,
CA8r): r)r) 26 r)r) r)r) 19 r)r) riO 3B FA 91,144,1475 HL
CA88: r)r) or) 7F 4r) r)l FF Dr) r)5 IF ·65 DATA3,76,139,227,32,237,199,32,217,19
CA 9r): FF D4 11 FF D1 11 FF D1 2B 9,133,253,1747 AI
CA98: r)l FF Dr) r) 1 FF Dr) r)l FF 3D ·70 DATA162,96,134,251,142,138,2,157,O,20
CAM) : Dr) r) 1 7F 5r) r)r) 5D 41) r)r) DF l,232,2rJ8,l723 AP
CAA8: 15 r)r) r)r) 11 r)r) r)l 51 sri 71 ·75 DATA250,232,169,39,141,248,201,32,79,
CABr) : 01 r)4 3E r)1) 1C FF 8r) 2F BF 199,169,91,185r) LM
CAB8: FF cr) F3 FF E2 6C 20 9C 79 ·ar) DATA133,252,141,247,201,162,10,32,251
CAO) : r)r) 0) cr) r)r) r)r) or) r)r) r)r) 42 ,199,133,254,2015 MC
CAC8: or) r)r) r)r) r)r) r)r) r)r) r)r) r)r) C8 ·85 DATAl66,252,169,lr~),32,171,199,32,66,

CA Dr): r)r) r)r) r)r) or) r)r) r)r) r)r) r)r) Dr) 199,32,7,1425 PE
CAD8: r)r) r)r) r)r) r)r) r)r) r)r) r)r) r)r) D8 .9/) DATA2r~),32,228,255,240,245,133,212,20

CA Er): r)r) r)r) r)r) r)r) r)r) r)r) r)r) r)r) Er) l,13,2rJ8,44,2011 CI
CAR8: r)r) r)r) riO r)r) r)r) r)r) r)r) r)r) E8 ·95 DATA173,96,201,240,227,169,32,l66,252
CAFr): r)r) r)4 3E r)r) 1C FF 8r) 2F FE ,157,r),4,l717 CO
CAF8: FF C8 7B FF E4 E4 40 98 DF ·lr~) DATA166,251,48,13,169,192,162,24,l61)
CBr)r) : r)r) 33 r)r) r)r) r)r) r)r) r)r) riO 33 ,171,133,251,1740 GG
CBr)8 : r)r) r)r) r)r) r)r) r)r) r)r) r)r) r)r) r)8 ·105 DATA132,252,76,159,195,173,192,201,2
CB1r): r)r) r)r) r)r) r)r) r)r) r)r) r)r) r)r) 10 rJ8,86,162,139,1975 NE
CB18: r)r) r)r) r)r) r)r) r)r) or) riO r)r) 18 ·110 DATA134,199,32,251,199,76,52,196,201
CB2r) : r)r) r)r) r)r) r)r) r)r) r)r) r)r) or) 2r) ,2r), 2r)8, 39,16r)7 BO
CB28: r)r) r)r) r)r) riO r)r) r)r) r)r) r)r) 28 ·115 DATA174,247,201,48,3,76,120,195,169,
CB3r): r)r) r)1) 3E 00 riO 41 r)r) 18 C7 0,162,32,1427 DL
CB38: 3E riC 24 r)r) 12 42 1C 21 38 ·120 DATA157,192,201,202,16,250,l64,254,3
CB4I) : 81 36 41 80 EB 81 BE r)8 ED 2,162,199,132,1961 OM
CB48: 3D A2 42 45 A5 42 AS A9 E6 ·125 DATA254,140,247,201,169,192,162,171,
CBsr) : 42 95 B1 24 8D Al 18 85 CA 133,251,134,252,23r16 MA
CB58: Al r)r) 85 Al r)r) 85 6r) 81 88 ·130 DATA76,164,195,166,254,224,26,144,3,
CB6r) : riA 3r) 7E riC 18 42 18 r)r) 97 76,171,195,1694 HK
CB68: C3 r)r) r)3 81 cr) r) 1 r)r) 8r) F2 ·135 DATA230,254,166,251,157,O,201,230,25

AIIOrI "3

IMPORTANT' Letters'6.n white background are Bug Repellent line codes. 00 not entertheml Pages 101 and 102 e~laln these codes 
• and provide other essential information on entering Ahoy! programs. Refer to these pages before ente ng any programsl 

C9B(): ()() ()() ()() ()() ()() ()() ()() ()() B() CB7(): ()() ()() FF 7() 
C9B8: or) ()O ()() ()() ()() ()() ()O or) B8 QUICK CHUIG. C9C() : ()() 2 () ()() (11 32 ()() ()3 FF 17 
C9C8: 2() ()7 FF 6() IF FF FO 3F 9F .... PM. 52 
C9D(): FF FC FF FF FF ()o ()() ()O CD 
C9D8: ()() or) ()O ()() ()() ()() ()O or) D8 ·5 REM *** QUICK CHANGE *** BUCK CHILDRES 
C9E(): ()() ()() ()() ()() ()() ()() ()() ()() E() S *** IE 
C9E8: ()() ()() ()() () () ()O ()() ()() ()() E8 ·10 REM *** P.O. BOX 13575 SALEM, OR 9730 
C9F(): FF ()() ()() ()() or) ()() ()() or) F() 9 *** DC 
C9F8: or) ()() ()() ()8 ()() ()() ()8 ()() ()9 ·15 PRINTCHR$ (14 7) "LOADING AND CHECKING D 
CA()() : ()() 26 ()O ()() 15 ()() ()() 15 5() ATA LINE:" : J=YJfJfJfJ:L=Y) : C=l1 HF 
CM)8: () () ()5 55 54 11 55 51 11 7F ·20 PRINTCHR$(19)TAB(31)L:PRINT:FORB=OTOC 
CAlf): 55 51 () 1 55 5() ()() 55 4() F2 :READA:IFA«JORA>255THEN30 JJ 
CA18: ()() ()() ()C ()C C3 ()() ()() ()() F3 ·25 POKEJ+B,A:X=X+A:NEXTB:READA:IFA=XTHEN 
CA2(): C() ()C ()C ()C fjr) C() C() ()() 86 35 BO 
CA28: ()() ()O ()() ()() ()() ()() ()() ()() 28 ·3() PRINT"ERROR IN DATA LINE:"L:END HL 
CA3() : ()() ()() 26 ()() ()() 19 ()() ()O 6F ·35 X=0:J=J+12:L=L+5:IFL<671THEN20 DH 
CA38: 3B ()() If) 7F 41 ()5 FF D4 IE .4() PRINT"THE DATA IS OK AND LOADED. ":PRI 
CA40: ()5 FF D4 () 1 FF D() (11 FF EC NT HH 
CA48: D() (11 FF D() () 1 FF DO () 1 BD ·45 PRINT"SYS 5[ 4"()"] TO SWITCH ON AND OF 
CA5() : FF D() (11 7F 5() or) 5D 4() 8F F.":END OG 
CA58: ()O 15 ()() ()O 11 ()() ()() 51 CF ·50 DATA169,106,162,132,160,195,204,l,3,2 
CA6() : 4() () 1 51 5() (11 4() 5() ()() D4 ()8,6,169,1515 NE 
CA68: ()() ()() ()() ()() ()() ()() ()() ()() 68 ·55 DATA139,162,135,160,227,141,O,3,140,l 
CA7(): ()A ()() ()() ()() ()() ()() ()() ()() 7A ,3,76,1187 HP 
CA78: ()() ()() ()r) ()() ()() ()O ()O ()() 78 ·60 DATA251,199,173,O,2,201,65,144,4,201, 
CA8() : ()() 26 ()() ()() 19 ()() ()o 3B FA 91,144,1475 HL 
CA88: ()() or) 7F M) () 1 FF D() ()5 IF ·65 DATA3,76,139,227,32,237,199,32,217,19 
CA9(): FF D4 11 FF D1 11 FF D1 2B 9,133,253,1747 AI 
CA98: () 1 FF D() () 1 FF D() (11 FF 3D ·70 DATA162,96,134,251,142,138,2,157,O,20 
CAM): D() () 1 7F 5() ()() 5D 40 ()() DF I, 232 , 2()8 ,1723 AP 
CAA8: 15 ()() ()() 11 ()() () 1 51 5() 71 ·75 DATA250,232,169,39,141,248,201,32,79, 
CAB() : () 1 ()4 3E ()O 1C FF 8() 2F BF 199,169,91,18Y) LM 
CAB8: FF C() F3 FF E2 6C 2() 9C 79 ·80 DATA133,252,141,247,201,162,10,32,251 
CAC() : ()O C() C() ()() ()() ()() ()() ()() 42 ,199,133,254,2015 MC 
CAC8: ()() ()() ()O () () ()() ()() ()() ()() C8 ·85 DATA166,252,169,l(Jf),32,171,199,32,66, 
CA D(): ()O ()() ()() ()() ()() ()() ()() ()() D() 199,32,7,1425 PE 
CAD8: ()() ()() ()() ()() ()() ()() ()() ()() D8 ·90 DATA200,32,228,255,240,245,133,212,20 
CA E(): ()() ()() ()() ()() ()() ()() ()() ()() E() 1,13,208,44,2011 CI 
CAE8: ()() ()() ()() ()() ()() ()() ()() ()() E8 ·95 DATA173,96 , 201,240,227,169 , 32,166,252 
CAF(): ()() ()4 3E or) 1C FF 8() 2F FE ,157,() , 4,1717 CO 
CAF8: FF C8 7B FF E4 E4 4() 98 DF ·100 DATA166,251,48 , 13,169,192,162,24,160 
CB()() : ()() 33 () () ()O ()() ()() ()() ()() 33 ,171,133,251,1740 GG 
CB()8: ()() ()() ()() ()O ()() ()() ()() ()() ()8 ·105 DATA132,252 , 76,159,195,173,192,201,2 
CBlf): ()() ()() ()() ()() or) ()() ()() ()() If) 08,86,162,139,1975 NE 
CB18: ()() ()() ()() ()() ()() or) or) or) 18 ·110 DATA134,199,32,251,199,76,52,196,201 
CB2() : ()() ()() or) ()() ()() ()() ()o ()() 2() , 2(), 2()8, 39 , 16()7 BO 
CB28: ()() ()() ()() ()() ()() ()() ()() ()() 28 ·115 DATA174,247,201,48,3,76 , 120,195 , 169, 
CB3() : ()() or) 3E ()() 00 41 ()() 18 C7 (),162,32,1427 DL 
CB38: 3E ()C 24 ()() 12 42 1C 21 38 ·120 DATA157,192,201,202,16,250,164,254,3 
CBM) : 81 36 41 8() EB 81 BE ()8 ED 2,162,199,132,1961 DM 
CB48: 3D A2 42 45 AS 42 AS A9 E6 · 125 DATA254,140,247,201,169,192,162,171, 
CBY) : 42 95 Bl 24 8D Al 18 85 CA 133,251,134,252,2306 MA 
CB58: Al ()() 85 Al ()() 85 6() 81 88 ·130 DATA76,164,195,166 , 254 , 224,26,144,3, 
CB6() : ()A 3() 7E ()C 18 42 18 ()() 97 76,171,195,1694 HK 
CB68: C3 ()() ()3 81 C() () 1 ()() 8() F2 · 135 DATA230,254,166,251,157,O, 201,230,25 

AIIOYI 113 



1,230,252,32,2254 OF
'140 DATA210,255,165,252,16,3,141,247,201
,76,164,195,1925 JH

'145 DATA32,240,199,162,105,32,251,199,16
9,0,162,9,1560 AD

'150 DATA157,0,2,172,233,201,208,3,157,23
r), 2rJl, 2rJ2 ,1766 EE

·155 DATA16,242,174,233,201,169,lrfJ,157,2
51,4,173,134,1854 00

'160 DATA2,157,251,216,32,66,199,32,7,2rfJ
,32,228,1422 AN

-165 DATA255,240,245,201,13,208,39,173,23
3,201,240,20,2068 HN

-170 DATA173,235,201,201,2,144,229,32,181
,199,173,238,2rfJ8 NI

-175 DATA201,208,107,173,239,201,208,102,
169,255,141,238,2242 DC

·180 DATA201,141,239,201,141,230,201,76,2
34,196,201,20,2081 EC

-185 DATA208,30,172,233,201,240,9,32,162,
199,140,233,1859 NJ

-190 DATA201,76,60,196,169,32,141,251,4,1
60,79,32,1401 IO

·195 DATAI62,199,200,132,254,76,244,195,2
01,45,208,20,1936 BP

-2rfJ DATAI74,231,201,208,159,141,231,201,
32,210,255,238,2281 OH

-205 DATA233,201,32,181,199,76,60,196,201
,48,144,140,1711 GE

-210 DATA201,58,176,136,174,232,201,224,5
,176,129,157,1869 LH

·215 DATA0,2,32,210,255,238,232,201,238,2
33,201,76,1918 IL

·220 DATA78,196,32,237,199,32,217,199,173
,248,201,32,1844 GE

-225 DATA79,199,172,192,201,208,8,162,77,
32,140,199,1669 KG

'230 DATA76,18,197,162,87,32,140,199,162,
96,32,251,1452 JH

-235 DATAI99,162,96,32,145,199,162,119,32
,251,199,174,1770 AD

'240 DATA236,201,173,237,201,32,205,189,1
69,45,32,210,1930 DP

-245 DATA255,173,230,201,208,12,174,238,2
01,173,239,201,2305 LA

·250 DATA32,205,189,76,59,197,162,128,32,
251,199,162,1692 FO

-255 DATA38,32,251,199,32,66,199,32,7,2rfJ
,32,228,1316 EI

·260 DATA255,201,89,240,7,201,78,208,239,
76,120,195,1909 FJ

'265 DATAI69,l,162,8,141,240,201,142,241,
201,32,237,1775 MF

·270 DATA199,141,138,2,141,245,201,32,127
,199,160,0,1585 KH

-275 DATAI77,253,208,3,76,116,164,32,15,1
99,177,253,1673 ME

-280 DATAI70,32,15,199,177,253,142,250,20
174 AHOrt

1,141,251,201,2032 OC
'285 DATA205,237,201,144,7,208,23,236,236
,201,176,18,1892 MK

'290 DATA32,205,189,32,15,199,162,0,161,2
53,240,82,1570 LA

-295 DATA32,15,199,76,152,197,205,239,201
,144,9,208,1677 NN

'300 DATAI99,236,238,201,144,2,208,192,32
,205,189,169,2015 KM

'305 DATA32,32,210,255,32,15,199,169,39,1
62,201,141,1487 FB

·310 DATA249,201,141,253,201,134,252,169,
96,162,0,133,1991 DI

'315 DATA251,142,242,201,142,246,201,161,
253,240,23,32,2134 II

'320 DATA88,198,173,242,201,205,246,201,2
r~,88,162,0,2012 KB

-325 DATAI61,251,240,91,32,15,199,76,211,
197,142,244,1859 IN

-330 DATA201,32,240,199,173,245,201,208,1
6,32,15,199,1761 HD

-335 DATAI65,253,166,254,141,240,201,142,
241,201,76,94,2174 OM

'340 DATA197,162,0,32,251,199,169,19,141,
119,2,169,1460 IE

'345 DATAI3,141,120,2,141,121,2,141,122,2
,169,4,978 KO

-350 DATAI33,198,76,116,164,32,127,199,32
,15,199,32,1323 DJ

·355 DATAI5,199,162,0,32,15,199,161,253,2
08,249,76,1569 ND

-360 DATA249,197,32,7,2rfJ,32,15,199,76,19
9,197,172,1575 CP

-365 DATA242,201,32,162,199,141,245,201,1
85,192,201,240,2241 GE

·370 DATA233,32,195,198,200,76,76,198,166
,212,208,64,1858 CL

·375 DATAI74,253,201,142,249,201,162,18,2
01,131,240,5,1977 IA

-380 DATA202,201,143,208,3,142,253,201,20
1,128,144,40,1866 HL

-385 DATA56,233,127,170,160,255,202,240,8
,200,185,158,1994 BK

'390 DATAI60,16,250,48,245,200,185,158,16
0,48,14,238,1722 EC

·395 DATA243,201,32,156,198,169,0,141,243
,201,76,133,1793 FG

·400 DATAI98,56,233,128,72,162,0,193,251,
208,26,173,17rfJ KI

-405 DATA248,201,201,10,240,16,166,212,24
0,7,201,62,1804 IL

-410 DATA240,8,76,189,198,205,249,201,208
,3,238,246,2061 IH

·415 DATA201,230,251,238,242,201,104,174,
244,201,48,11,2145 00

·420 DATA208,12,166,211,224,79,144,3,142,
244,201,76,1710 NG

·425 DATA210,255,173,243,201,240,2,104,10

-,

-,

1,230,252,32,2254 OF 1,141,251,201,2032 OC 
'140 DATA210,255,165,252,16,3,141,247,201 
,76,164,195,1925 JH 

'285 DATA205,237,201,144,7,208,23,236,236 
,201,176,18,1892 MK 

., 

'145 DATA32,240,199,162,105,32,251,199,16 ·290 DATA32,205,189,32,15,199,162,0,161,2 
9,0,162,9,1560 AD 53,240,82,1570 LA 

'150 DATAI57,0,2,172,233,201,208,3,157,23 ·295 DATA32,15,199,76,152,197,205,239,201 
0,201,202,1766 EE ,144,9,208,1677 NN 

·155 DATAI6,242,174,233,201,169,100,157,2 '300 DATA199,236,238,201,144,2,208,192,32 
51,4,173,134,1854 00 ,205,189,169,2015 KM 

'160 DATA2,157,251,216,32,66,199,32,7,200 '305 DATA32,32,210,255,32,15,199,169,39,1 
,32,228,1422 AN 62,201,141,1487 FB 

'165 DATA255,240,245,201,13,208,39,173,23 ·310 DATA249,201,141,253,201,134,252,169, 
3, 2() 1 ,2M), 2(), 2()68 HN 96,162,0,133,1991 DI 

'170 DATA173,235,201,201,2,144,229,32,181 ·315 DATA251,142,242,201,142,246,201,161, 
,199, 173, 238, 2(ft)8 NI 253,240,23,32,2134 II 

'175 DATA201,208,107,173,239,201,208,102, '320 DATA88,198,173,242,201,205,246,201,2 
169,255,141,238,2242 DC 08,88,162,0,2012 KB 

·180 DATA201,141,239,201,141,230,201,76,2 ·325 DATAI61,251,240,91,32,15,199,76,211, 
34,196,201,20,2081 EC 197,142,244,1859 IN 

·185 DATA208,30,172,233,201,240,9,32,162, '330 DATA201,32,240,199,173,245,201,208,1 
199,140,233,1859 NJ 6,32,15,199,1761 HD 

'190 DATA201,76,60,196,169,32,141,251,4,1 ·335 DATAI65,253,166,254,141,240,201,142, 
60,79,32,1401 10 241,201,76,94,2174 OM 

·195 DATA162,199,200,132,254,76,244,195,2 '340 DATAI97,162,0,32,251,199,169,19,141, 
01,45,208,20,1936 BP 119,2,169,1460 IE 

'2(ft) DATA174,231,201,208,159,141,231,201, '345 DATAI3,141,120,2,141,121,2,141,122,2 
32,210,255,238,2281 OH ,169,4,978 KO 

·205 DATA233,201,32,181,199,76,60,196,201 '350 DATAI33,198,76,116,164,32,127,199,32 
,48,144,140,1711 GE ,15,199,32,1323 DJ 

·210 DATA201,58,176,136,174,232,201,224,5 ·355 DATAI5,199,162,0,32,15,199,161,253,2 
,176,129,157,1869 LH 08,249,76,1569 ND 

'215 DATA0,2,32,210,255,238,232,201,238,2 '360 DATA249,197,32,7,200,32,15,199,76,19 
33,201,76,1918 1L 9,197,172,1575 CP 

·220 DATA78,196,32,237,199,32,217,199,173 '365 DATA242,201,32,162,199,141,245,201,1 
,248,201,32,1844 GE 85,192,201,240,2241 GE 

·225 DATA79,199,172,192,201,208,8,162,77, ·370 DATA233,32,195,198,200,76,76,198,166 
32,140,199,1669 KG ,212,208,64,1858 CL 

·230 DATA76,18,197,162,87,32,140,199,162, ·375 DATAI74,253,201,142,249,201,162,18,2 
96,32,251,1452 JH 01,131,240,5,1977 IA 

·235 DATA199,162,96,32,145,199,162,119,32 '380 DATA202,201,143,208,3,142,253,201,20 
,251,199,174,1770 AD 1,128,144,40,1866 HL 

'240 DATA236,201,173,237,201,32,205,189,1 '385 DATA56,233,127,170,160,255,202,240,8 
69,45,32,210,1930 DP ,200,185,158,1994 BK 

·245 DATA255,173,230,201,208,12,174,238,2 '390 DATAI60,16,250,48,245,200,185,158,16 
01,173,239,201,2305 LA 0,48,14,238,1722 EC 

·250 DATA32,205,189,76,59,197,162,128,32, ·395 DATA243,201,32,156,198,169,0,141,243 
251,199,162,1692 FO ,201,76,133,1793 FG 

·255 DATA38,32,251,199,32,66,199,32,7,2(ft) ·400 DATA198,56,233,128,72,162,0,193,251, 
,32,228,1316 EI 208,26,173,17(ft) KI 

·260 DATA255,201,89,240,7,201,78,208,239, ·405 DATA248,201,201,10,240,16,166,212 , 24 
76,120,195,1909 FJ 0,7,201,62,1804 IL 

'265 DATA169,1,162,8,141,240,201,142,241, ·410 DATA240,8,76,189,198,205,249,201,208 
201,32,237,1775 MF ,3,238,246,2061 IH 

·270 DATA199,141,138,2,141,245,201,32,127 ·415 DATA201,230,251,238,242,201,104,174, 
,199,160,0,1585 KH 244,201,48,11,2145 00 

·275 DATA177,253,208,3,76,116,164,32,15,1 ·420 DATA208,12,166,211,224,79,144,3,142, 
99,177,253,1673 ME 244,201,76,1710 NG 

·280 DATA170,32,15,199,177,253,142,250,20 ·425 DATA210,255,173,243,201,240,2,104,10 
114 AHOYI 



S 1M1.2000
b60t n .. IMI: 2DSI
sn to Ilort: 1192
n-b,..,..,Jnd for IlItryI See ,... 103.

2000: A9 08 20 D2 FF A9 93 20 02
2008: D2 FF A9 00 8D 20 D0 A9 AC
2010: 0F 8D 21 D0 20 49 2A 8D BF
2018: 0F D4 EA EA A9 80 8D 12 9B
2020: D4 AD 0E DC 29 FE 8D 0E 51
2028: DC AS 01 29 FB 85 01 A2 F9
2030: 00 BD 00 D0 9D 00 30 E8 75
2038: E0 D8 D0 F5 A2 00 BD 00 19
2040: D1 9D 00 31 E8 E0 FF D0 7B

AHOYI 115

89,694 FO
·575 DATA63,32,0,13,13,18,65,82,69,32,89,
79,555 AM

-580 DATA85,32,83,85,82,69,63,32,40,89,47
,78,785 LK

-585 DATA41,0,13,13,18,32,84,79,79,32,76,
79,546 HK

'590 DATA78,71,32,13,13,0,13,13,69,82,65,
83,532 EB

-595 DATA69,32,34,0,13,13,84,85,82,78,32,
34,556 OP

-600 DATA0,13,13,73,78,84,79,32,34,0,13,l
3,432 PJ

-60S DATA84,72,69,32,82,65,78,71,69,63,32
,0,717 PN

·610 DATA13,13,76,73,78,69,83,32,0,69,78,
68,652 BG

·615 DATA0,79,78,0,79,70,70,0,32,69,82,65
,624 AH

-620 DATA83,69,32,0,13,13,13,67,84,82,76,
32,564 JD

-625 DATA65,32,61,32,65,76,76,13,67,84,82
,76,729 GB

·630 DATA32,68,32,61,32,68,65,84,65,13,67
,84,671 EN

·635 DATA82,76,32,78,32,61,32,78,79,82,77
,65,774 LG

·640 DATA76,13,67,84,82,76,32,81,32,61,32
,81,717 JG

-645 DATA85,79,84,69,83,13,67,84,82,76,32
,82,836 CB

-650 DATA32,61,32,82,69,77,83,19,0,160,14
2,143,900 HP

-655 DATA146,141,129,140,160,0,160,160,12
9,14(),l4f),16(),16()5 8M

'660 DATA160,160,0,160,160,146,133,141,14
7,160,160,0,1527 AM

·665 DATA160,160,132,129,148,129,160,160,
(), 16f) ,145,149,1632 MI

·670 DATA143,148,133,147,160,0,0,0,0,0,0,
0,731 EP

MOU....AI••• MACK
.... PUI18

4,104,104,162,1902 PJ
·430 DATA192,142,244,201,162,61,32,251,19
9,174,250,201,2109 MO

-435 DATA173,251,201,32,205,189,169,32,32
,210,255,32,1781 BI

·440 DATA127,199,169,3,133,252,164,252,17
7,253,240,8,1977 II

·445 DATA32,88,198,230,252,76,254,198,76,
116,164,230,1914 HC

·450 DATA253,2(lB,2,230,254,96,201,8,240,2
51,201,11,1955 BH

'455 DATA240,247,201,16,240,243,201,19,24
0,239,201,24,2111 HA

·460 DATA240,235,201,27,240,231,201,32,24
0,227,201,35,2110 DJ

-465 DATA240,223,201,56,240,219,201,59,24
0,215,169,0,2063 BK

-470 DATA133,198,173,141,2,201,4,208,204,
165,203,201,1833 DF

·475 DATA64,240,243,160,0,201,39,240,24,l
60,9,201,1581 BA

-480 DATA10,240,18,160,18,201,17,240,12,l
60,27,201,1304 KP

-485 DATA18,240,6,160,36,201,62,208,169,l
41,248,201,1690 OD

·490 DATA162,16,185,249,200,240,121,32,17
1,199,232,200,2007 LK

·495 DATA76,l14,199,173,240,201,174,241,2
01,133,253,134,2139 KM

'500 DATA254,76,15,199,32,251,199,162,0,l
89,96,201,1674 MM

-50S DATA240,7,32,210,255,232,76,145,199,
169,34,76,1675 BF

-510 DATA210,255,169,20,32,210,255,136,20
8,250,96,157,1998 MK

-SIS DATA0,4,173,134,2,157,0,216,96,169,0
,162,1113 HO

-520 DATA2,133,122,134,123,141,232,201,32
,121,0,32,1273 FL

-525 DATA107,169,165,20,174,235,201,157,2
36,201,232,165,2062 ON

·530 DATA21,157,236,201,232,142,235,201,9
6,162,11,160,1854 LB

·535 DATA0,24,32,240,255,169,42,160,39,32
,164,199,1356 IF

-540 DATA162,147,76,251,199,32,68,229,169
,0,133,198,1664 LN

'545 DATA133,199,133,212,133,216,96,189,2
5,200,240,250,2026 KL

'550 DATA32,210,255,232,76,251,199,32,225
,255,208,238,2213 EL

'555 DATA104,104,169,0,141,138,2,32,68,22
9,76,116,1179 DC

'560 DATA164,13,83,89,83,53,48,55,50,53,0
,17,708 KM

'565 DATA13,79,76,68,32,69,78,84,82,89,63
,32,765 DJ

-570 DATA0,13,13,78,69,87,32,69,78,84,82,
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4,104,104,162,1902 PJ 
·430 DATA192,142,244,201,162,61,32,251,19 
9,174,250,2()1,2109 MO 

·435 DATA173,251,201,32,205,189,169,32,32 
,210,255,32,1781 BI 

·440DATA127,199,169,3,133,252,164,252,17 
7,253,240,8,1977 II 

·445 DATA32,88,198,230,252,76,254,198,76, 
116,164,230,1914 HC 

·450 DATA253,208,2,230,254,96,201,8,240,2 
51,201,11,1955 BH 

·455 DATA240,247,201,16,240,243,201,19,24 
0,239,201,24,2111 HA 

·460DATA240,235,201,27,240,231,201,32,24 
0,227,201,35,2110 OJ 

·465 DATA240,223,201,56,240,219,201,59,24 
0,215,169,0,2063 BK 

·470 DATA133,198,173,141,2,201,4,208,204, 
165,203,201,1833 OF 

·475 DATA64,240,243,160,0,201,39,240,24,1 
60,9,201,1581 BA 

·480DATA10,240,18,160,18,201,17,240,12,1 
60,27,201,1304 KP 

·485 DATA18,240,6,160,36,201,62,208,169,1 
41,248,201,1690 00 

·490 DATA162,16,185,249,200,240,121,32,17 
1,199,232,200,2007 LK 

·495 DATA76,114,199,173,240,201,174,241,2 
01,133,253,134,2139 KM 

·500DATA254,76,15,199,32,251,199,162,0,1 
89,96,201,1674 MM 

·505DATA240,7,32 ,210,255,232,76,145,199, 
169,34,76,1675 BF 

·510 DATA210,255,169,20,32,210,255,136,20 
8,250,96,157,1998 MK 

·515 DATA0,4,173,134,2,157,0,216,96,169,0 
,162,1113 HO 

·520 DATA2,133,122,134,123,141,232,201,32 
,121,0,32,1273 FL 

·525 DATA107,169,165,20,174,235,201,157,2 
36,201,232,165,2062 ON 

·530 DATA21,157,236,201,232,142,235,201,9 
6,162,11,160,1854 LB 

·535 DATA0,24,32,240,255,169,42,160,39,32 
,164,199,1356 IF 

·540DATA162,147,76,251,199,32,68,229,169 
,0,133,198,1664 LN 

·545 DATA133,199,133,212,133,216,96,189,2 
5,200,240,250,2026 KL 

·550DATA32,210 , 255,232 ,76,251,199 ,32,225 
,255,208,238,2213 EL 

·555 DATA104,104,169,0,141,138,2,32,68,22 
9,76,116,1179 OC 

·560 DATA164,13,83,89,83,53,48,55,50,53,0 
,17,708 KM 

·565DATA13,79,76,68,32,69,78,84,82,89,63 
,32,765 DJ 

·570DATA0,13,13,78,69,87,32,69,78,84,82, 

89,694 FO 
·575 DATA63,32,0,13,13,18,65,82,69,32,89, 
79,555 HM 

·580 DATA85,32,83,85,82,69,63,32,40,89,47 
,78,785 LK 

·585DATA41,0,13,13,18,32,84,79,79,32,76, 
79,546 HK 

·590 DATA78,71,32,13,13,0,13,13,69,82,65, 
83,532 EB 

·595DATA69,32,34,0,13,13,84,85,82,78,32, 
34,556 OP 

·600 DATA0,13,13,73,78,84,79,32,34,0,13,1 
3,432 PJ 

·605 DATA84,72,69,32,82,65,78,71,69,63,32 
,0,717 PN 

·610DATA13,13,76 ,73,78,69,83,32,0,69,78, 
68,652 BG 

·615DATA0,79,78,0,79,70,70,0,32,69,82,65 
,624 AH 

·620 DATA83,69,32,0,13,13,13,67,84,82,76, 
32,564 JD 

·625 DATA65,32,61,32,65,76,76,13,67,84,82 
,76,729 GB 

·630 DATA32,68,32,61,32,68,65,84,65,13,67 
,84,671 EN 

·635 DATA82,76,32,78,32,61,32,78,79,82,77 
,65,774 LG 

·640DATA76,13,67,84,82,76,32,81,32,61,32 
,81,717 JG 

·645 DATA85,79,84,69,83,13,67,84,82,76,32 
,82,836 CB 

·650DATA32,61,32,82,69,77,83,19,0,160,14 
2,143,900 HP 

·655 DATA146,141,129,140,160,0,160,160,12 
9,140,140,160,1605 BM 

·660 DATA160,160,0,160,160,146,133,141,14 
7,16(),16(),(),1527 HM 

·665 DATA160,160,132,129,148,129,160,160, 
0,160,145,149,1632 MI 

·670 DATA143,148,133,147,160,0,0,0,0,0,0, 
0,731 EP 

MACK 
FROMPAO. la 
Stwtlat ....... III 1M •• 2000 
E ...... ..wn •• Itt 1M .. 2D5B 
sn to Itort: 8192 
II<mbpHd required for entryl Set ,... 103. 

2()()(): A9 ()8 2() D2 FF A9 93 2() ()2 
2()()8: D2 FF A9 ()() 80 2() D() A9 AC 
2()!(): ()F 8D 21 D() 2() 49 2A 80 BF 
2()18 : ()F 04 EA EA A9 8() 80 12 9B 
2()2() : 04 AD ()E DC 29 FE 80 ()E 51 
2()28 : DC A5 () 1 29 FB 85 () 1 A2 F9 
2()3(): ()() BD ()() 00 9D ()() 3() E8 75 
2()38 : E() 08 D() F5 A2 ()() BD 0() 19 
2()4(): D1 90 ()() 31 E8 E() FF D() 7B 
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2()48: F5 A2 or) BO 81 2() C9 21 2B 2218: IB FF F8 FF FF F8 FF FF 25
2()5(): F() (J7 90 08 31 E8 4C 4B 70 222() : FC IF FF FC FF FF FC r)F 45
2r)58: 2r) A2 r)() BD 96 2() C9 21 7A 2228: FF FE r)3 FF FE r) 1 FF FE 29
2r)6() : F() r)7 90 EC 31 E8 4C 5B A4 223r): r)3 cr) 7E ()3 8 r) 3F rJ7 80 BC
2r)68: 2r) EA 2r) 2F 2A EA EA EA AD 2238: FF 3F r)3 FF 3E r)3 FE r)() BA
2()7() : AS r) 1 ()9 ()4 85 (11 AD ()E 66 2240: riO ()() 8() r)() r11 C() or) ()3 85
2()78 : DC ()9 () 1 80 ()E DC 4C AA CE 2248: E() r)() 06 B() or) r)7 Fr) ()() 07
208() : 20 ()8 lC 2A ()8 lC 2A r)8 45 22 5(): ()3 EO r)() r11 C() r)() r)3 8r) 79
2()88: FF ()8 lC 3E IE 3C 18 18 75 2258: r)() r)F ()() r)() r)() ()r) 03 FF 6A
2()9 r) : FF ()() r)r) 18 34 21 66 7E E2 226() : 8() ()7 FF C() 03 FF 8() ()() 2C
2()98: FF r)() ()O ()() OC 3C 7E 7E DO 2268: ()() ()() 03 FF 80 07 FF C() B3
2()A(): FF ()() ()() or) ()() ()() ()() ()() M) 227(): 43 FF 8() 6r) 00 ()r) 7F FF 14
20A8: ()O 21 AD 18 D() 29 F() 18 92 2278: 8() 3F FF C() IF FF 8r) ()r) 98
2r)BO: 69 ()C 80 18 Dr) 2() DB 26 BE 228r) : A9 13 2r) 02 FF A2 ()() M) 73
20B8: A9 ()C 80 86 r)2 4C 8() 22 73 2288: ()r) 2() Al 23 2r) 02 FF C8 29
20CO: or) 28 ()() ()r) AA ()() ()r) AA 3E 229 r) : cr) 28 Dr) F5 A() ()O E8 EO AA
2()C8: ()() 8() AA () 2 8() AA ()2 M) 63 2298: 17 Dr) EE 2r) A5 22 4C r)7 AA
2()D() : 28 () 1 Fr) 3C r)F 55 55 55 36 22MJ: 24 AD IB 04 6r) A2 17 A(J 10
2(J08: 3F FF FC (J 1 55 4rJ r)() FF AB 22A8: (J() 2(J O(J 2B 2rJ ED 26 A2 9B
2rJEO: ()() ()(J AA rJ(J ()() FF ()() 03 8E 22 B(): (J() BO 7F 2C F() rJ7 2 rJ 02 rJ5
2rJE8 : FF CO ()F FF F() r)F rJrJ F() A9 22B8: FF E8 4C Bl 22 6rJ AD r)rJ CF
2()F(): r)F (J() F() ()A (J() M) 2A rJO C5 22C() : DC MJ or) A2 r)() 4A B(J rJ 1 DC
2rJF8: A8 AA ()(J AA AA (JrJ AA ()() 4C 22C8: 88 4A B(J 01 C8 4A B() r) 1 12
2U)() : or) 28 ()(J ()8 AA 2() (J8 AA AD 22D(J: CA 4A B(J r) 1 E8 4A 8E 9A F3
2U)8 : 2 () r)4 AA 10 OC AA 3() rJ4 01 2208: 42 8C 9B 42 6rJ 2r) 78 2A A8
21U): 28 UJ ()C 3C 3() rJ5 55 5rJ 6B 22 E(J: 2(J 78 2A AD 75 42 FrJ OB rJ 5
2118 : r)F FF F() r11 55 MJ ()() FF AE 22E8: A9 r11 80 9B 42 2rJ 9B 25 OF
212rJ: r)(J r)() AA ()O O(J FF (J(J ()3 CD 22 FrJ: 4C E3 22 2rJ 10 27 A9 83 04
2128: FF C(J OF FF FrJ ()3 C3 cr) 7(J 22F8: 80 F8 rJ7 A2 rJr) BO 77 42 ArJ
213(J: rJ() FF (J() ()(J AA (J() (J 2 AA 87 23 rJO: C9 3() Dr) rJ8 E8 ErJ (J4 DrJ 71
2138: 8() riA AA A(J rJA AA M) (JrJ 63 23 rJ8 : F4 4C F4 2A A9 ()rJ 85 FB 93
21M) : ()C (Jr) riC 3F ()() IF 3F 8() 76 23U) : A9 28 85 FO A9 rJ4 85 FE 97
2148: 3F 7F (JrJ IE 7A 01 9E 3() 6F 2318: 85 FC MJ (J(J Bl FO 91 FB 78
215(J: ()3 C8 (Jr) 67 CO () 1 FF 8() C5 232(J: E6 FD A5 FO C9 r)() D() r)2 45
2158: ()3 FF 8r) ()3 FF C(J ()7 FF A6 2328: E6 FE A5 FE C9 07 O(J (J6 5A
21M): C(J ()7 FF E(J 03 FF E() 01 ED 233() : A5 FO C9 98 FrJ (JO E6 FB 17
2168: FF EO rJ! FF F() ()3 FF Fr) 2F 2338: A5 FB C9 ()() orJ DE E6 FC 37
217(): ()7 FF F() (JF FF E() ()F FF 67 23M) : 4C lC 23 2(J 9C 2A 4C FB FA
2178: 0) rJ7 CB 0) r)3 81 8() ()() 01 2348: 22 A9 97 85 FB A9 6F 85 CB
2180: ()() U) ()() ()() 38 (J(J ()() 7C 45 235() : FO A9 rJ 7 85 FE 85 FC AO A6
2188: ()r) ()rJ FE ()(J r)1 FF rJ() (J(J 88 2358: r)() Bl FO 91 FB C6 FO A5 FF
219(J: 7C ()(J ()O FE (J(J (11 FF ()() rJO 236(J: FD C9 FF Dr) (J2 C6 FE A5 66
2198: ()3 FF 8(J ()(J 7C ()() (J(J FE 97 2368: FE C9 rJ3 Dr) (J6 A5 FO C9 78
21MJ: rJ() r) 1 FF (JO ()3 FF 8() rJ7 2C 23 7(): FF F() (JD C6 FB A5 FB C9 9C
21A8: FF crJ ()() FE ()(J r)1 FF ()() 69 2378: FF O(J DE C6 FC 4C 59 23 B4
21 B() : ()3 FF 8() r)7 FF C() ()F FF rJB 238() : 2() 5C 26 2rJ 73 2B A9 ()C 97
21B8: E() (J() 38 rJ() (Jr) 38 ()() ()(J (JA 2388: 80 86 rJ2 A2 rJrJ M) rJ() 2rJ rJ2
21 C(): ()r) ()() r)() ()() ()() ()O ()r) ()(J C() 239rJ: Dr) 2B AD 82 42 F(J rJ6 2rJ 16
21C8: ()(J (J() ()() ()rJ ()(J ()(J ()(J ()() C8 2398: B2 29 4C M) 23 2r) 35 20 rJ7
21 Dr) : rJ() rJr) r)rJ ()() ()() r)rJ ()3 (JO 03 23A(J: 6(J 2r) Al 22 C9 3B 9 rJ F9 74
2108: rJ() 33 ()() ()() 33 r)() (J() 73 B2 23A8: C9 4rJ B() F5 6rJ A(J ()rJ A9 (J4
21 E(): r)() or) 73 3() (J(J 77 3(J ()3 2F 23Br) : 3 rJ 99 6C 42 C8 C() rJ4 Dr) 87
21E8: 77 7r) 03 77 7() (J3 77 7r) A6 23B8: F8 A9 3F 80 15 orJ 80 10 B8
21 Fr): rJA 7B 7rJ ()A AA 68 2A AA 08 23crJ: O(J A9 3D 80 17 Dr) A9 ()rJ 97
21F8: AA 2A AA AA ()8 88 88 ()() 3C 23C8: 80 81 42 80 80 42 80 27 2C
22()() : rJ() (J(J r)(J ()O ()(J ()(J ()() ()() ()(J 23 orJ: Dr) 80 29 O(J 80 1(J O(J 80 25
22rJ8: rJO r)() r)() ()(J ()(J r)(J W) rJ() rJ8 2308: 8r) 42 A9 (J5 80 lC Dr) 80 52
221r): ()rJ rJ() (JE ()() rJ() IF ()7 F() 35 23 E(): 2A Dr) 80 2B orJ A9 rJ6 80 A2
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2()48: F5 A2 ()() BD 81 2() C9 21 2B 2218: IB FF F8 FF FF F8 FF FF 25 
2()5(): F() 07 90 08 31 E8 4C 4B 70 222(): FC IF FF FC FF FF FC ()F 45 
2()58 : 2() A2 ()() BD 96 2() C9 21 7A 2228: FF FE (13 FF FE () 1 FF FE 29 
2()6() : F() () 7 90 EC 31 E8 4C 5B A4 223(): ()3 C() 7E ()3 8() 3F ()7 80 BC 
2()68: 2() EA 20 2F 2A EA EA EA AD 2238: FF 3F ()3 FF 3E ()3 FE ()() BA 
207() : A5 () 1 ()9 04 85 (11 AD ()E 66 224(): ()() ()() 8() ()() () 1 C() or) ()3 85 
2()78: DC ()9 () 1 80 ()E DC 4C AA CE 2248: E() ()() ()6 B() ()() ()7 F() ()() 07 
208() : 2() ()8 lC 2A ()8 lC 2A ()8 45 22sr) : ()3 EO ()() (11 C() ()() ()3 8() 79 
2()88: FF ()8 lC 3E IE 3C 18 18 75 2258 : ()() ()F ()() ()() ()() ()() ()3 FF 6A 
2()9() : FF ()() ()() 18 34 21 66 7E E2 226() : 80 ()7 FF C() (13 FF 80 () () 2C 
2()98 : FF ()() ()O ()() ()C 3C 7E 7E DO 2268: ()() ()() 03 FF 8() ()7 FF C() B3 
2()A() : FF ()o ()() ()() ()() ()() ()() ()() A() 2270: 43 FF 8() 6() ()() ()() 7F FF 14 
2()A8 : ()() 21 AD 18 D() 29 F() 18 92 2278: 8() 3F FF C() IF FF 8() ()() 98 
2()B() : 69 ()C 80 18 D() 2() DB 26 BE 228(): A9 13 2() 02 FF A2 () () A() 73 
2()B8 : A9 ()C 80 86 f)2 4C 8() 22 73 2288: ()() 2() Al 23 2() 02 FF C8 29 
2(0) : or) 28 ()() ()() AA ()() ()() AA 3E 229(): C() 28 Of) F5 A() ()f) E8 E() AA 
2()C8: ()() 8() AA ()2 8() AA () 2 4f) 63 2298: 17 D() EE 2() A5 22 4C ()7 AA 
2()D(): 28 01 F() 3C ()F 55 55 55 36 22Af): 24 AD IB 04 6f) A2 17 A() 10 
2()D8: 3F FF FC () 1 55 4f) ()() FF AB 22A8: ()() 2f) D() 2B 2() ED 26 A2 9B 
2()E() : ()() ()() AA ()() ()() FF ()() ()3 8E 22 B(): ()() BD 7F 2C F() ()7 2 () 02 ()5 
2()E8 : FF C() () F FF Ff) ()F ()() F() A9 22B8: FF E8 4C Bl 22 6() AD ()() CF 
2()F(): OF ()() F() ()A ()() A() 2A ()f) C5 22CO: DC M) or) A2 ()() 4A BO f) 1 DC 
2()F8 : A8 AA ()() AA AA ()f) AA ()() 4C 22C8: 88 4A B() (11 C8 4A B() () 1 12 
2 If)(): ()() 28 ()() ()8 AA 20 ()8 AA AD 22 D() : CA 4A B() f) 1 E8 4A 8E 9A F3 
21 ()8 : 2 () f)4 AA 10 ()C AA 3() ()4 01 2208: 42 8C 9B 42 6() 2() 78 2A A8 
211f): 28 If) ()C 3C 3() ()5 55 5() 6B 22 E(): 2() 78 2A AD 75 42 F() ()B ()5 
2118 : ()F FF F() (11 55 4() ()() FF AE 22E8: A9 (11 80 9B 42 2() 9B 25 OF 
212(): ()() ()() AA ()() ()() FF ()() ()3 CD 22F(): 4C E3 22 2() 10 27 A9 83 04 
2128: FF CO OF FF F() ()3 C3 C() 7f) 22F8: 80 F8 ()7 A2 ()() BD 77 42 A() 
213() : ()() FF ()() ()() AA ()() () 2 AA 87 230() : C9 3() D() ()8 E8 EO ()4 D() 71 
2138: 8() ()A AA AO ()A AA A() ()() 63 23()8 : F4 4C F4 2A A9 ()() 85 FB 93 
214(): ()C ()() ()C 3F ()() IF 3F 8() 76 23If): A9 28 85 FD A9 ()4 85 FE 97 
2148: 3F 7F ()() IE 7A () 1 9E 3() 6F 2318: 85 FC M) r)r) Bl FD 91 FB 78 
215() : (13 C8 r)() 67 cr) () 1 FF 8() C5 232() : E6 FD A5 FD C9 r)r) Dr) r)2 45 
2158: ()3 FF 8() r)3 FF cr) ()7 FF A6 2328: E6 FE A5 FE C9 r)7 Dr) r)6 5A 
216() : C() r) 7 FF Ef) 03 FF E() r) 1 ED 233(): A5 FD C9 98 Fr) r)D E6 FB 17 
2168: FF EO r) 1 FF F() ()3 FF Fr) 2F 2338: A5 FB C9 ()() Dr) DE E6 FC 37 
217(): r)7 FF F() r)F FF Er) r)F FF 67 2340: 4C lC 23 2r) 9C 2A 4C FB FA 
2178 : cr) r)7 CB cr) r)3 81 8r) ()() 01 2348: 22 A9 97 85 FB A9 6F 85 CB 
2180: r)r) If) r)r) r)() 38 r)r) r)r) 7C 45 23sr) : FD A9 ()7 85 FE 85 FC Af) A6 
2188: ()r) r)f) FE r)r) r)1 FF r) r) r)() 88 2358: ()() Bl FD 91 FB C6 FD A5 FF 
219 r): 7C ()() ()r) FE r)r) r11 FF ()r) r)D 236r) : FD C9 FF D() f)2 C6 FE A5 66 
2198: ()3 FF 8r) ()r) 7C r)() ()r) FE 97 2368: FE C9 r)3 D() r)6 A5 FD C9 78 
2IAr) : ()() () 1 FF r)r) () 3 FF 8() ()7 2C 237r): FF F() r)D C6 FB A5 FB C9 9C 
21A8: FF cr) r)r) FE ()r) () 1 FF r)r) 69 2378: FF Dr) DE C6 FC 4C 59 23 B4 
21 B() : r)3 FF 8() r)7 FF C() r)F FF ()B 238r) : 2() 5C 26 2r) 73 2B A9 r)c 97 
21B8: Er) ()r) 38 ()() r)r) 38 ()() ()r) r)A 2388: 80 86 r)2 A2 r)r) A() ()() 2r) r)2 
21 cr): ()() r)r) r)() r)() ()r) r)o or) r)r) CO 239 r) : Dr) 2B AD 82 42 F() r)6 2r) 16 
21C8: ()r) r)r) ()r) ()() f)r) ()O or) ()() C8 2398: B2 29 4C M) 23 2r) 35 20 r)7 
21 D() : r)() () r) ()r) ()r) r)r) () r) ()3 ()() 03 23AO: 6() 2() Al 22 C9 3B 9r) F9 74 
2108: ()O 33 r)() ()() 33 r)() r)() 73 B2 23A8: C9 4r) B() F5 6r) Ar) ()() A9 r)4 
21 E(): ()() ()r) 73 3r) r)o 77 3() r)3 2F 23B() : 3r) 99 6C 42 C8 cr) f)4 Dr) 87 
21E8: 77 7() ()3 77 7() r)3 77 7() A6 23B8: F8 A9 3F 80 15 D() 80 10 B8 
21 Fr): ()A 7B 7r) ()A AA 68 2A AA 08 23C(): Of) A9 3D 80 17 Dr) A9 r)r) 97 
21F8: AA 2A AA AA ()8 88 88 ()() 3C 23C8: 80 81 42 80 80 42 80 27 2C 
22()() : r)() ()f) r)r) ()() ()r) r)o ()r) ()r) r)o 23 D() : Dr) 80 29 D() 80 If) D() 80 25 
22r)8: r)() r)() r)() ()r) ()r) r)r) ()O r)r) 08 2308: 8r) 42 A9 ()5 80 lC D() 80 52 
22 If) : ()() r)r) r)E r)() ()() IF ()7 F() 35 23 E(): 2A Dr) 80 2B D() A9 r)6 80 A2 
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23E8: 25 DO A9 r)2 8D 26 Dr) A9 B8 25B8: EE 75 42 A9 () 1 2() 48 2D 9F
23 F() : ()B 8D 28 D() A9 85 8D F9 39 25C(): 6() 2() CE 25 2() EB 25 2() 86
23F8: 07 A9 87 8D FA (J7 A9 86 F() 25C8: 43 26 2() 17 26 6() 2() Al Bl
24()0: 8D FB ()7 8D FC ()7 6() 2() A2 25 D(): 22 C9 88 90 F9 C9 8A Br) D4
24()8 : AD 23 20 58 28 2() B() 27 71 25D8: F5 8D FD (J7 C9 89 D() r)5 8A
241 (): 2() 61 29 AD 81 42 Fr) r)8 25 25 Er): A9 ()8 4C E7 25 A9 r)9 8D 2C
2418: 20 86 28 A9 r)r) 8D 81 42 El 25E8: 2C D() 6() AD 1() D() 29 FB F9
2420: AC 8A 42 Fr) (13 4C DD 22 D9 25 F(): 8D I() D() 2() Al 22 C9 8() 8D
2428: 2r) BE 22 AD 9A 42 F() ()8 AC 25F8: 90 12 AD I() D() ()9 ()4 8D C4
243r): C9 () 1 F() 3D C9 FF F() 33 17 26r)(): I() D() 2r) Al 22 C9 IE B() 5D
2438: AD 9B 42 F() r)8 C9 () 1 F() 78 26()8: F9 4C 13 26 2() Al 22 C9 35
2440: lA C9 FF F() r)3 4C OD 24 95 2610: 2() 9() F9 8D ()4 D() 6C) AD 2B
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285(J: F8 (J7 A9 25 2(J 48 2D 6(J 15 2A2(J: (JE 4C 26 2A A9 (JC 9D (J(J IE 
2858: 20 27 2D AD 8(J 42 F(J 19 47 2A28: D8 E8 E(J C8 D(J EA 6(J A2 52 
286(J: AD 8D 42 F(J (JB 2(J E4 26 (J5 2A3(J: (J(J BD MJ 2A C9 21 F' (J (J7 3B 
2868: 2(J IF 2B A9 (J(J 8D 8D 42 D9 2A38: 9D (J(J 3(J E8 4C 31 2A 6(J F6 
287(J: 20 96 27 2(J A3 27 4C 7C (J2 2A4(J: FF FF FF FF FF FF FF FF 4(J 
2878: 28 2(J 7C 27 2(J 51 2C 2(J 22 2A48: 21 MJ 18 A9 (J(J 99 (J(J D4 3A 
288(J: 2A 27 20 2E 2D 6(J 2(J 27 F4 2A5(J: 88 1 (J FA A9 (JF 8D 18 D4 17 
2888: 2D AD 7(J 42 C9 33 D(J (J6 E9 2A58: A9 FF 8D (JE D4 6(J A9 28 A4 
289(J: 2(J E4 26 2(J 9B 2B 2(J 89 4C 2A6(J: 8D (J5 D4 A9 44 8D (J6 D4 lE 
2898: 27 2(J 51 2C A9 (J(J 8D 75 (JA 2A68: A9 (JD 8D (J 1 D4 A9 (J 1 8D BA 
28A(J: 42 AD 76 42 18 69 (J 1 C9 95 2A7(J: (J(J D4 A9 11 8D (J4 D4 6(J C6 
28A8: 37 9(J (J2 A9 31 8D 76 42 93 2A78: A9 82 8D 05 D4 A9 88 8D CB 
28B(J: AO (J(J A9 3(J 99 77 42 C8 47 2A8(J: (J6 D4 A9 (J 1 8D (J 1 D4 A9 13 
28B8: CO (J4 D(J F8 AD 7B 42 18 CA 2A88: (J(J 8D (J(J D4 A9 81 8D (J4 A7 
28C(J: 69 (J 1 C9 37 9(J (J8 EE 7F 33 2A 9(J: D4 A9 (J9 2(J 48 2D A9 8(J D7 
28C8: 42 EE 7F 42 A9 31 8D 7B 9F 2A98: 8D (J4 D4 6(J A2 (J5 BD (J(J C4 
28D(J: 42 2(J 2E 2D 6(J AD 6B 42 4A 2AA(J: D(J C9 (JA B(J (J5 A9 C(J 4C Bl 
28D8: C9 35 D(J 35 A9 3(J 8D 6B B(J 2AA8: AD 2A 38 E9 (J8 9D (J(J D(J 19 
28E(J: 42 EE 6A 42 AD 6A 42 C9 E2 2A B(J: E8 E8 E(J (JD DO E8 2(J 16 6(J 
28E8: 3A 9(J 2B A9 3(J 8D 6A 42 F2 2AB8: 2A CE 79 42 CE 79 42 AD AS 
28F(J: EE 69 42 AD 69 42 C9 3A E8 2AC(J: 79 42 C9 2E D(J 2(J A9 38 47 
28F8: 9(J lC A9 3(J 8D 69 42 EE A7 2AC8: 8D 79 42 CE 78 42 AD 78 Cl 
29(J(J: 68 42 AD 68 42 C9 3A 9(J 97 2AD(J: 42 C9 2F D(J 11 A9 39 8D 5E 
29(J8: (JD A9 30 8D 68 42 4C 16 89 2AD8: 78 42 CE 77 42 C9 2F D(J E5 
29FJ: 29 A9 35 8D 6B 42 AD 68 69 2AE(J: (J5 A9 3(J 8D 77 42 A2 16 BF 
2918: 42 CD 6C 42 90 2F F(J (J6 8D 2AE8: MJ (J(J 20 D(J 2B 2(J 35 2D 28 
2920: 2(J 4E 29 4C 4D 29 AD 69 91 2AF(J: 2(J B(J 27 6(J A9 25 2 (J 48 8(J 
2928 : 42 CD 6D 42 9(J IF FO (J3 8B 2AF'8: 2D CE 7(J 42 AD 7(J 42 C9 Dl 
293(J: 4C 2(J 29 AD 6A 42 CD 6E 5C 2 B(J(J : 30 D(J (JB 2(J BO 27 A9 (J 1 AE 
2938: 42 9(J 12 F(J (J3 4C 2(J 29 A6 2B(J8: 8D 8(J 42 4C (JA 24 2(J DB CE 
29M) : AD 6B 42 CD 6F 42 9(J (J5 B(J 2BFJ: 26 2(J 2E 2D 4C (JD 24 A2 Dl 
2948: F(J (J3 4C 2(J 29 6(J A2 O(J D4 2B18: 17 A(J 12 2(J D(J 2B 6(J A9 08 
295(J: BD 68 42 9D 6C 42 E8 E(J CE 2B2(J: (J4 8D 8E 42 2(J 17 2B A9 8E 
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2B28: 2(J A2 (J4 2(J D2 FF CA lfJ BC 2CE(J: 54 4F 2(J 53 54 41 52 54 34
2B3(J: FA A9 (J4 2(J 48 2D 2(J 17 A5 2CE8: 2(J 47 41 4D 45 (J(J 46 4F B9
2B38: 2B MJ (JO B9 6C 42 2(J D2 5F 2CF(J: 52 2(J 4E 45 58 54 2(J 4C 1(J
2B4(J: FF C8 C(J (J4 D(J F5 2(J 4F 04 2CF8: 45 56 45 4C (J(J 47 41 4D FB
2B48: 2B CE 8E 42 lfJ D6 6(J A9 (J4 2D(J(J : 45 2(J 4F 56 45 52 (J(J 46 E8
2B5(J: 82 8D (J 1 D4 A9 (J9 8D (J5 7B 2D(J8: 4F 52 2(J 41 2(J 4E 45 57 16
2B58: D4 A9 IE 8D (JF D4 A9 15 25 2DlfJ: 2(J 47 41 4D 45 (J(J 42 4F DC
2B6(J: 8D (J4 D4 A9 (J4 2(J 48 2D (JA 2D18: 4E 55 53 2(J 41 57 41 52 5B
2B68: A9 14 8D (J4 D4 A9 FF 8D C3 2D2(J: 44 45 44 20 21 21 (J(J 2(J 7(J
2B7(J: (JF D4 6(J 2(J D5 28 EE 79 3B 2D28: DB 26 2(J 24 28 6(J 2(J (J6 lD
2B78: 42 EE 79 42 AD 79 42 C9 98 2D3(J: 2A 2(J 97 29 6(J A9 (JC 8D DE
2B8(J: 3A 9(J 17 A9 3(J 8D 79 42 85 2D38: 86 (J2 MJ (J(J 2(J Al 23 2(J 66
2B88: EE 78 42 AD 78 42 C9 3A 9E 2D4rJ: D2 FF C8 OJ 28 D(J F5 6(J EB
2B9(J: 9(J (J8 A9 3(J 8D 78 42 EE 3A 2D48: 8D 87 42 A2 lC MJ (JO C8 C7
2B98: 77 42 6(J A2 (J8 A(J (JC 2(J 2A 2D5(J: D(J FD CA D(J F8 CE 87 42 4C
2BA(J: D(J 2B AfJ 48 2(J 6F 2C A9 EA 2D58: D(J Fl 6(J O(J 7B
2BA8: 3(J 8D 8F 42 A9 (J9 8D 9(J (J9
2BB(J: 42 2(J 4F 2B A9 lfJ 8D (J4 D8

128 1'0 64 AUTOBOOT2BB8: D4 2(J D5 28 2(J B(J 27 CE 72
2BC(J: 9(J 42 1(J ED EE 8F 42 AD FF FROM PAG.JO2BC8: 8F 42 CD 76 42 D(J DD 6(J 3(J
2BD(J: 18 2(J F(J FF 6(J 78 AD 14 94 128·64.BAS
2BD8: (J3 85 A3 AD 15 (J3 85 A4 F4
2BE(J : A9 FA 8D 14 (J3 A9 2B 8D 8C •FJ CK=(J HH
2BE8: 15 (J3 58 6(J A9 88 8D (J5 7E '20 READ A:IF A=256 THEN 40 FN
2BF(J : D4 8D (J6 D4 A9 (J(J 8D 8B F(J -30 CK=CK+A:GOTO 20 OF
2BF8: 42 6(J AD 8B 42 C9 (J(J F(J Dl ·MJ IF CK<>18681 THEN PRINT"ERROR IN DATA
2C(J(J: 26 C9 05 F(J lA C9 14 F(J CE ":END CM
2C(J8 : IE C9 19 FO 12 C9 28 F(J EE ·srJ OPEN 2,8,2, "(J:128-64.BIN,P,W" NL
2Cl(J: 26 C9 2E F(J (JA C9 5(J F(J 34 ·60 PRINT#2,CHR$(0);CHR$(128); GK
2C18: 3(J EE 8B 42 6C A3 (J(J A9 BE ·7(J RESTORE 10
2C2(J: 8(J 8D (J4 D4 4C 19 2C A9 42 -80 READ A:IF A=256 THEN CLOSE2:END HM
2C28: (J 1 8D (J 1 D4 8D (J(J D4 A9 98 ·90 PRINT#2,CHR$(A);:GOT080 KG
2C3(J: 81 8D 04 D4 4C 19 2C A9 53 '32768 DATA 16,128,16,128,195,194,205,56 CC
2C38: 34 8D (J 1 D4 A9 (J 1 8D (J(J (J8 -32776 DATA 48,0,0,0,0,0,162,5 AI
2C4rJ: D4 A9 81 8D (J4 D4 4C 19 (JC -32784 DATA 162,5,142,4,128,142,5,128 JE
2C48: 2C A9 (J(J 8D 8B 42 6C A3 89 -32792 DATA 142,6,128,142,22,208,32,163 AM
2C5(J: (J(J 2(J 6F 27 2(J E4 26 2(J 52 -32800 DATA 253,32,80,253,32,21,253,32 NI
2C58: EC 2B 2(J D5 2B 2(J IE 28 F7 -32808 DATA 91,255,88,32,83,228,32,191 EG
2C6(J: 2(J ID 27 A9 8(J 8D (J4 D4 55 -32816 DATA 227,169,0,141,32,208,141,33 BK
2C68: 2(J DB 26 2(J 32 28 6(J 2(J 85 -32824 DATA 2()8,169,147,32,2lfJ,255,169,ll NP
2C7(J: ED 26 B9 CE 2C F(J (J7 2(J 51 '32832 DATA 141,137,2,76,80,128,85,48 JF
2C78: D2 FF C8 4C 72 2C 6(J 2(J 7F -32840 DATA 62,77,48,0,48,58,42,0 HK
2C8(J: 2(J 4D 45 4E 3A 2(J 33 2(J 2F -32848 DATA 169,15,162,8,160,15,32,186 FC
2C88: 2(J 2(J 2(J 48 49 47 48 3A 44 ·32856 DATA 255,160,0,185,70,128,240,7 BE
2C9(J: 2(J 3(J 3(J 3(J 3(J 2(J 2(J 2(J Dl -32864 DATA 153,O,128,2(}J,76,91,128,169 LI
2C98: 2(J 2(J 53 43 4F 52 45 3A 9(J ·32872 DATA 5,162,0,160,128,32,189,255 OP
2CA(J: 2(J 3(J 3(J 3(J 3(J 2(J 2(J 20 El ·32880 DATA 32,192,255,169,15,32,195,255 00
2CA8: 4D 54 4E 3A 2(J 31 2(J 2(J 64 ·32888 DATA 169,2,162,8,160,1,32,186 HA
2CB(J: 45 4C 45 56 2E 3A 2(J 3(J 96 '32896 DATA 255,160,0,185,76,128,240,7 NK
2CB8: 3(J 3(J 3(J 2(J 2(J 43 55 52 74 '32904 DATA 153,0,128,200,76,131,128,169 MO
2CC(J: 52 2E 2(J 45 4C 45 56 3A C8 -32912 DATA 3,162,0,160,128,32,189,255 AF
2CC8: 2(J 3(J 3(J 3(J 3(J (J(J 5(J 52 4C ·32920 DATA 169,0,32,213,255,169,2,32 LN
2CD(J: 45 53 53 2(J 46 49 52 45 (J4 ·32928 DATA 195,255,162,251,154,76,139,22
2CD8: 2(J 42 55 54 54 4F 4E (J(J D6 7,rJ,256 KB
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2B28: 2() A2 ()4 2() D2 FF CA If) BC 2CE() : 54 4F 20 53 54 41 52 54 34 
2B3(): FA A9 ()4 2() 48 2D 2() 17 A5 2CE8: 2() 47 41 4D 45 ()() 46 4F B9 
2B38: 2B Af) ()O B9 6C 42 2() D2 5F 2CF(): 52 2() 4E 45 58 54 2() 4C If) 
2B4(): FF C8 C() ()4 D() F5 2 () 4F ()4 2CF8: 45 56 45 4C ()() 47 41 4D FB 
2B48: 2B CE 8E 42 If) D6 6() A9 ()4 2D()(): 45 2 () 4F 56 45 52 () () 46 E8 
2B5(): 82 8D () 1 D4 A9 ()9 8D ()5 7B 2D()8: 4F 52 2() 41 2() 4E 45 57 16 
2B58: D4 A9 IE 8D ()F D4 A9 15 25 2DIf): 2() 47 41 4D 45 () () 42 4F DC 
2 B6(): 8D ()4 D4 A9 ()4 2() 48 2D ()A 2D18 : 4E 55 53 2() 41 57 41 52 5B 
2B68: A9 14 8D ()4 D4 A9 FF 8D C3 2D2(): 44 45 44 20 21 21 ()() 2 () 7() 
2B7() : ()F D4 6 () 2() D5 28 EE 79 3B 2D28: DB 26 2() 24 28 6() 2 () ()6 ID 
2B78: 42 EE 79 42 AD 79 42 C9 98 2D3(): 2A 20 97 29 6() A9 ()C 8D DE 
2 B8() : 3A 9() 17 A9 3() 8D 79 42 85 2D38 : 86 ()2 A() ()() 2() Al 23 2() 66 
2B88: EE 78 42 AD 78 42 C9 3A 9E 2D4(): D2 FF C8 C() 28 D() F5 6() EB 
2 B9(): 9() ()8 A9 3() 8D 78 42 EE 3A 2D48: 8D 87 42 A2 lC Af) 00 C8 C7 
2B98: 77 42 6() A2 ()8 A() ()C 2() 2A 2D5() : D() FD CA D() F8 CE 87 42 4C 
2BA() : D() 2B A() 48 2() 6F 2C A9 EA 2D58: D() Fl 6() ()() 7B 
2BA8: 3() 8D 8F 42 A9 ()9 8D 9() ()9 
2 B B(): 42 2() 4F 2B A9 10 8D ()4 D8 

128 TO 64 AUTOBOOT 2BB8: D4 2() D5 28 2() B() 27 CE 72 
2 BC(): 9() 42 If) ED EE 8F 42 AD FF FROM PAGE 50 2BC8: 8F 42 CD 76 42 D() DD 6f) 3() 
2 BD(): 18 2() F() FF 6() 78 AD 14 94 128-64_W 
2BD8: ()3 85 A3 AD 15 ()3 85 A4 F4 
2BE(): A9 FA 8D 14 ()3 A9 2B 8D 8C - If) CK=() HH 
2BE8: 15 (J3 58 6() A9 88 8D ()5 7E -20 READ A: IF A=256 THEN 40 FN 
2 B F() : D4 8D ()6 D4 A9 ()() 8D 8B Ff) -30 CK=CK+A:GOTO 20 OF 
2BF8: 42 6() AD 8B 42 C9 ()() F() Dl -4() IF CK<>18681 THEN PRINT"ERROR IN DATA 
2C()() : 26 C9 ()5 F() lA C9 14 F() CE ":END CM 
2C()8 : IE C9 19 F() 12 C9 28 F() EE -Sf) OPEN 2,8, 2 , "0: 128-64 _ BIN, P , W" NL 
2Cl() : 26 C9 2E F() ()A C9 5() F() 34 -60 PRINT#2,CHR$(0);CHR$(128); GK 
2C18: 3() EE 8B 42 6C A3 ()() A9 BE -7() RESTORE IO 
2C2() : 8() 8D ()4 D4 4C 19 2C A9 42 -80 READ A:IF A=256 THEN CLOSE2:END HM 
2C28: () 1 8D () 1 D4 8D ()() D4 A9 98 -90 PRINT#2,CHR$(A);:GOT080 KG 
2C30: 81 8 D ()4 D4 4C 19 2C A9 53 -32768 DATA 16,128,16,128,195,194,205,56 CC 
2C38: 34 8D () 1 D4 A9 () 1 8D ()() ()8 -32776 DATA 48,0,0,0,0,0,162,5 AI 
2C4() : D4 A9 81 8D ()4 D4 4C 19 ()C -32784 DATA 162,5,142,4,128,142,5,128 JE 
2C48: 2C A9 ()() 8D 8B 42 6C A3 89 -32792 DATA 142,6,128,142,22,208,32,163 AM 
2C5() : () () 2 () 6F 27 2() E4 26 2() 52 -32800 DATA 253,32,80,253,32,21,253,32 NI 
2C58: EC 2B 2() D5 2B 2() IE 28 F7 -32808 DATA 91,255,88,32,83,228,32,191 EG 
2C6() : 2 () ID 27 A9 8() 8D ()4 D4 55 -32816 DATA 227,169,0,141,32,208,141,33 BK 
2C68: 2() DB 26 2 () 32 28 6() 2() 85 ·32824 DATA 208,169,147,32,210,255,169,11 NP 
2C7() : ED 26 B9 CE 2C F() ()7 2() 51 ·32832 DATA 141,137,2,76,80,128,85,48 JF 
2C78 : D2 FF C8 4C 72 2C 6() 20 7F '32840 DATA 62,77,48,0,48,58,42,0 HK 
2C8() : 2 () 4D 45 4E 3A 2() 33 2 () 2F '32848 DATA 169,15,162,8,160,15,32,186 FC 
2C8 8 : 2() 2() 2() 48 49 47 48 3A 44 '32856 DATA 255,160,0,185,70,128,240,7 BE 
2C 9() : 2 () 3() 3 () 3() 3f) 2() 2() 2() Dl ·32864 DATA 153,0,128,2(fl),76,91,128,169 LI 
2C98: 2() 2() 53 43 4F 52 45 3A 9() · 32872 DATA 5,162 ,0,160,128,32,189,255 OP 
2CA() : 2() 3() 3() 3 () 3() 2() 2() 2() El ·32880 DATA 32,192,255,169,15,32,195,255 00 
2C A8: 4D 54 4E 3A 2() 31 2() 2() 64 ' 32888 DATA 169,2,162,8,160,1,32,186 HA 
2CB() : 45 4C 45 56 2E 3A 2() 3() 96 ' 32896 DATA 255,160,0,185,76,128,240,7 NK 
2CB8: 3() 3() 3() 2() 2() 43 55 52 74 '329()4 DATA 153,r), 128,2()(), 76, 131,128,169 MO 
2CC () : 52 2E 2() 45 4C 45 56 3A C8 ·32912 DATA 3,162,0,160,128,32,189,255 AF 
2CC8: 2() 30 3() 3() 3() ()() 5() 52 4C ' 32920 DATA 169,0,32,213,255,169,2,32 LN 
2CD() : 45 53 53 2 () 46 49 52 45 ()4 ·32928 DATA 195,255,162,251,154,76,139,22 
2CD8: 2 () 42 55 54 54 4F 4E ()() D6 7,r),256 KB 
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l-O.IAS

·10 OPEN15,8,15 AM
·2(J OPEN5,8,5, "#" DA
·3(J PRINT#15, "B-P:"5;(J OH
·40 PRINT#5,CHR$(67);CHR$(66);CHR$(77);

REM * CBM CODE * EO
'50 PRINT#5,CHR$(0);CHR$(0);CHR$(0);CHR$(
(J); GC

·6(J PRINT" [CLEAR )ENTER BOO!' MESSAGE": GOSU
B1~ CO

·70 PRINT#5,CHR$(0); HN
·8(J PRINT#5, "128-64. BIN"; MG
'90 PRINT#5,CHR$(0);CHR$(76);CHR$(75);CHR
$(226);CHR$(0); DO

• F)() PRINT#15, "U2: "5; (); 1;() KF
·110 CLOSE5:CLOSE15 BF
'120 END IC
• F)(}) PRINT" USE' [BACKARROW)' WHEN DONE
." ~

'1(JfJ5 R$="": POKE212 ,I DE
·1(J2() GETG$: IFG$=""THEN1()2() NB
·1030 IFG$=CHR$(95)THEN1050 ML
'1040 R$=R$tG$:POKE216,l:PRINTG$;:GOT0102
o CF

'1050 POKE212,0:PRINT#5,R$; HE
•106() RETURN 1M

VAULT OF nRR_
FROM PA•• 58
·1 REM VAULT V2.6 BY C.M. BLAKEMORE HE
·2 POKE53280,.:POKE53281,.:POKE808,234:GO
T0123 NB

'3 VL=FC:ONFCt1GOSUB49,49,58,60,61 JL
·4 RETURN 1M
·5 GOSUB3:0NFCt1GOSUB72,62,67,70,71:RETUR
N HJ

·6 ONFCt1GOSUB74 ,75 ,76, 77: RETURN LB
'70NFCt1GOSUB78,79,80,81:RETURN ML
·8 LP=FC:ONFCt1GOSUB82,86,88,90:RETURN AA
'9 ONFCt1GOSUB91,93,95,96:RETURN IA
'1() PRINT"[CLEAR)[DOWN)[RVSOFF) [s M][s 0
)[34"[c Y)")[s P)[s N)" GN

·11 PRINT" [s M)[c H)"TAB(37)"[c N)[s N)" GF
·12 PRINT" [s M)[c H)"TAB(37)"[c N)[s N)" GF
·13 PRINT" [s M)[c G)[3" ")[28"[c @)")[3"

")[c M)[s N) EN
'14 PRINT" [s M)[c G) [c M)[c *)[RVSON)[
26" "')[RVSOFFJ[sEP)[c G) [c M)[s N) PO

·15 PRINT" [s M)[c G)[SS) [c M) [c *)[RVS
ON)[24" ")[RVSOFF)[sEP) [c G) [SS)[c M)[
s N) NF

·16 PRINT" [s M)[c G) [c M) [c M)[s M)[2

12D AHOrt

2"[c T)")[s N)[c G) [c G) [c M)[s N) LH
·17 PRINT" [s M)[c G) [c M) [c M)[s M) [
s 0)[18"[c Y)"][s P][SS)[s N)[c G) [c G)

[c M)[s N) EA
·18 PRINT" [c G) [c M) [c M)[s M) [c G)
[c M)[c * )[RVSONJ( 14" "J( RVSOFFJ( sEP J(e
G)[e M) [s N)[c G) [e G) [SS)[c M) HI

·19 PRINT" [e G) [c M) [e MJ(s M) [e G)
[c M)[e M)[s M)[12" ")[s N)[e G)[e G)[e
M) [s NJ(c G) [e G) [e M) HK

·2() PRINT" [s OJ(e YJ(e YJ(s P) [e MJ(s
M) [e G)[e M)[c M)[s M)[s 0)[10"[e T)")[
s P)[s NJ(e GJ(c GJ(e M) [s N)[c G) [s 0
)[e Y)[e Y)[s P) FE

'21 PRINT" [e GJ(RVSONJ(s UJ(s IJ(RVSOFF
J(e M) [e MJ(SS) [RVSONJ(s UJ(s IJ[RVSOF
F)[c MJ(s MJ(e GJ(RVSONJ(s TJ(8"[c I)"J(
s Y)[RVSOFF)[e M)[s N)[c G)[RVSON)[s U)[
s IJ(RVSOFF) [SS][e G) [c GJ(RVSONJ(s U)
[s I)[RVSOFF)[e M) PA

·22 PRINT" [e GJ(RVSONJ(s J)[s KJ(RVSOFF
)[ e M) [e M) [RVSON J( s J J( s KJ( RVSOFFJ(
e M] [RVSON)[s W)[s T)[RVSOFF)[s M)[RVSO
N). [4" [s C)"). [RVSOFF)[ s N][RVSON)[ s YJ(
s W)[RVSOFF) [c G)[RVSON][s JJ(s K)[RVSO
FF) [c G) [e G)[RVSON][ s J][ s K)[RVSOFF
][e M) EH

•23 PRINT" [s L)[ c P)[ c PJ( s @) [e M][SS
) [c G][c MJ(e M)[s N)[e G][RVSON][s T][
RVSOFF][s N)[RVSONJ(s G)[RVSOFF)[4" ")[R
VSON)[s H)[RVSOFF)[s M)[RVSON)[s Y)[RVSO
FFJ(e M)[s M)[e G)[e GJ(c M) [SSJ(c G) [
s LJ(e PJ(c PJ(s @)" GL

·24 PRINT" [s NJ(e G)[SS) [c M) [c M)[s N
) [e G)[c MJ(c M)[s N)[e GJ(RVSONJ(s TJ(
RVSOFFJ(s NJ(6"[e T)"J(s MJ(RVSON)[s YJ(
RVSOFF)[ c MJ( s M)[ c G)[ c GJ(c M) [s M][ e
G)[SS)[c G) [SS)[e M)[s M) IE

•25 PRINT" [s NJ( e G) [c MJ(SS J(c MJ( s N
) [e GJ(e MJ(c MJ(s NJ[s L)[sEP][8"[c T)
"J[e *J(s @][s M)[e G)[c G)[e M) [s M][e
G) [c G) [e MJ[s M) BK

·26 PRINT" [s N][ c GJ[SS J[SS][e M)[SS J( e
M)[s N) [c G)[e M)[e M)[s N)[12"[e T)")[
s M][e GJ(e G][c M) [s M][c G) [c G) [e
M][s M) JE

·27 PRINT" [s N)[e G) [SSJ[e MJ[SS][c M][
s N) [s L][s @][s N][14" ")[s MJ[s L][s
@) [s MJ[e G) [e G) [SSJ[e M)[s M) KC

•28 PRINT" [s N][ c G][SS ][SS)[ c M) [e M][
s NJ[e T)[SS) [16"[e T)") [c TJ[s M)[c
G) [c G) [c M][s M) EH

'29 PRINT" [s N)[c G)[SS)[SS)[e M)[SS)[c
M)[24" "J[e G) [e G) [e MJ[s M) EK

.3f) PRINT" [s N][e GJ[SSJ[SS][e M) [s N)"

.~

I M PODTANT' Letters on white background are Bug Repellent line codes. Do not enter them! Pages 101 and 102 explain these codes 
n ." • and provide other essential information on entering Ahoy/ programs. Refer to these pages before entering any programsl 

I·O.BAS 

'100PENlS,8,IS AM 
·2(J OPENS,8,S, "#" DA 
·3(J PRINT#IS,"B-P:"S;(J OH 
·40 PRINT#S,CHR$(67);CHR$(66);CHR$(77); 

REM * CBM CODE * EO 
'S0 PRINT#S,CHR$(0);CHR$(0);CHR$(0);CHR$( 

(J) ; GC 
·6(J PRINT" [CLEAR]ENTER BOOT MESSAGE": GOSU 
B1000 CO 

·70 PRINT#S,CHR$(0); HN 
'8(J PRINT#S,"128-64.BIN"; MG 
'90 PRINT#S,CHR$(0);CHR$(76);CHR$(7S);CHR 
$(226);CHR$(0); DO 

·IfJ(J PRINT#IS,"U2:"S;();I;(J KF 
·110 CLOSES:CLOSEIS BF 
'120 END IC 
• IfJ(jI) PRINT" USE' [BACKARROW]' WHEN DONE 
." ~ 

·IfJ(JS R$="":POKE212,1 DE 
• IfJ2(J GETG$: IFG$=""THENl(J2(J NB 
·1030 IFG$=CHR$(9S)THENI0S0 ML 
·1040 R$=R$+G$:POKE216,I:PRINTG$;:GOTOI02 
o CF 

'10S0 POKE212,0:PRINT#S,R$; HE 
'I(J6() RETURN 1M 

VAULT OF TERROR 
FROM PAO. S8 
·1 REM VAULT V2.6 BY C.M. BLAKEMORE HE 
·2 POKES3280,.:POKES3281,.:POKE808,234:GO 
T0123 NB 

'3 VL=FC:ONFC+IGOSUB49,49,S8,60,61 JL 
·4 RETURN 1M 
'S GOSUB3:0NFC+IGOSUB72,62,67,70,71:RETUR 
N HJ 

'60NFC+IGOSUB74,7S,76,77:RETURN LB 
'70NFC+IGOSUB78,79,80,81:RETURN ML 
·8 LP=FC:ONFC+lGOSUB82,86,88,90:RETURN AA 
'9 ONFC+IGOSUB91,93,9S,96:RETURN IA 
·IfJ PRINT"[CLEAR)[DOWN)[RVSOFF] [s M)[s 0 

)[34"[e Y]")[s P)[s N]" GN 
'11 PRINT" [s M)[e H]"TAB(37)"[e N)[s N]" GF 
·12 PRINT" [s M)[e H]"TAB(37)"[e N)[s N]" GF 
·13 PRINT" [s M](e G)[3" ")[28"[e @]")[3" 

")[e M)[s N] EN 
·14 PRINT" [s M)[e G] [e M)[e *)[RVSON)[ 
26" " ')[RVSOFF)[sEP)[e G] [e M)[s N] PO 

·IS PRINT" [s M)[e G)[SS] [e M] [e *)[RVS 
ON)[24" ")[RVSOFF)[sEP] [e G] [SS)[e M)[ 
s N] NF 

·16 PRINT" [s M)[e G] [e M] [e M)[s M)[2 

120 AHOYI 

2"[e T]")[s N)[e G] [e G] [e M)[s N] LH 
• 17 PRINT" [s M)[ e G] [e M] [e M)[ s M] [ 
s 0)[18"[e Yl")[s P)[SS )[s N][e G] [e G] 

[e M][s N] EA 
·18 PRINT" [e G] [e M] [e M)[s M] [e G] 
[e M)[e *)[RVSON)[14" ")[RVSOFF)[sEP)[e 
G)[e M] [s N)[e G] [e G] [SS][e M] HI 

·19 PRINT" [e G] [e M] [e M)[s M] [e G] 
[e M][e M][s M][12" "][s N][e G][e G][e 
M] [s N)[e G] [e G] [e M] HK 

·2(J PRINT" [s O)[e Y)[e Y)[s P] [e M)[s 
M] [e G)[e M][e M)[s M][s O)[IfJ"[e T]"][ 
s P)[s N)[e G)[e G)[e M] [s N)[e G] [s 0 
)[e Y)[e Y)[s P] FE 

• 21 PRINT" [e G)[ RVSON)[ s U)[ s 1)[ RVSOFF 
)[e M] [e M)[SS] [RVSON][s U][s I)[RVSOF 
F)[ e M)[s M)[ e G][ RVSON)[ s T)[ 8" [e 1]")[ 
s Y][RVSOFF][e M][s N][e G][RVSON][s U][ 
s I][RVSOFF] [SS ][e G] [e G][RVSON][s U] 
[s I][RVSOFF][ e M] PA 

• 22 PRINT" [e G)[ RVSON)[ s J)[ s K)[ RVSOFF 
)[e M] [e M] [RVSON)[s J][s K)[RVSOFF][ 
eM] [RVSON][s W][s T][RVSOFF][s M][RVSO 
N]. [4"[s C]"]. [RVSOFF)[s N)[RVSON)[s Y)[ 
s W][RVSOFF] [e G)[RVSON)[s J)[s K)[RVSO 
FF] [e G] [e G][RVSON][s J][s K][RVSOFF 
][e M] EH 

·23 PRINT" [s L][e P)[e P)[s @] [e M)[SS 
] [e G][e M)[e M][s N)[e G)[RVSON][s T][ 
RVSOFF)[s N)[RVSON)[s G)[RVSOFF)[4" ")[R 
VSON][s H][RVSOFF][s M][RVSON][s Y][RVSO 
FF)[e M)[s M)[e G)[e G)[e M] [SS)[e G] [ 
s L)[e P)[e P)[s @]" GL 

·24 PRINT" [s N][e G)[SS] [e M] [e M)[s N 
] [e G)[e M)[e M)[s N)[e G)[RVSON)[s T)[ 
RVSOFF)[s N)[6"[e T]")[s M)[RVSON)[s Y)[ 
RVSOFF)[ e M)[ s M)[ e G)[ e G)[ e M] [s M][ e 
G)[SS)[e G] [SS)[e M)[s M] IE 

·2S PRINT" [s N)[e G] [e M)[SS)[e M)[s N 
] [e G)[e M)[e M][s N)[s L)[sEP](8"[e T] 
")[e *)[s @)[s M)[e G)[e G)[e M] [s M)[e 

G] [e G] [e M)[s M] BK 
·26 PRINT" [s N)[ e G)[SS )[SS)[ e M)[ SS)[ e 
M][s N] [e G][e M][e M][s N][12"[e T]"][ 
s M)[e G)[e G)[e M] [s M)[e G] [e G] [e 
M][s M] JE 

·27 PRINT" [s N)[e G] [SS)[e M)[SS)[e M)[ 
s N] [s L](s @)[s N](14" ")[s M)[s L)[s 
@] [s M)[e G] [e G] [SS)[e M)[s M] KC 

·28 PRINT" [s N)[e G)[SS)[SS)[e M] [e M)[ 
s N)[e T)[SS] [16"[e T]"] [e T)[s M)[e 
G] [e G] [e M)[s M] EH 

• 29 PRINT" [s N)[ e G)[SS )[SS)[ e M)[SS)[ e 
M)[24" ")[e G] [e G] [e M)[s M] EK 

• J(J PRINT" [s N)[ e G)[SS )[SS)[ e M] [s N]" 



LH

I
EA

HI

HK

FE

PA

EH

GL

IE

BK

JE

KC

EH

EK

TAB(32)"[s M][SS][c G)[SS] [c M)[s M]" EK
·31 PRINT" [s N)[s L)[c P)[c P)[s @)[s N]

"TAB(33)"[s M][s L)[c P)[c P)[s @)[s M]
" ~

·32 PRINT"[39"[c Y]"]" BI
'33 PRINT"[RVSON)[RED)[3" "]":D$(CD):" [
SS][5" "]#[SS]$[SS]%[SS]&[SS]'[SS]([SS])
[SS]* +[7" "]";D$(CD);" [RVSOFF]"; MO

'34 PRINTL$(DD)::RETURN OH
·35 PRINT" [HOME)[ DOWN)[ RVSON)[ c Y)[ s P)[ D

OWN )[ LEFT)[ LEFT]" ; : FORX~ •T019 : PRINT" [c
M)[ DOWN][ LEFT)[LEFT]" : :NEXT: PRINT"[ c P)[
s @)[DOWN)[LEFT)[LEFT] [RVSOFF)[sEP]":RE
TURN AP

•36 PRINT" [HOME)[ 8" [DOWN]"]": TAB( 8)" [RVSO
N][c Y][s P)[DOWN)[LEFT)[LEFT]": :FORX~.T
08: PRINT" [c M)[ DOWN)[ LEFT)[ LEFT]"; : NEXT
:PRINT"[c P)[s @][DOWN)[LEFT)[LEFT][RVSO
FF)[sEP]" JA

'37 RETURN 1M
• 38 PRINT" [HOME][ 11" [DOWN]"]" ;TAB(l3)" [RV

SON] [s P] [DOWN] [LEFT]" : : FORX~.T03 : PRINT"
[c M)[DOWN)[LEFT]":: NEXT: PRINT" [s @)[DOW
N)[LEFT)[RVSOFF)[sEP]" NM

'39 RETURN 1M
·40 PRINT"[HOME][13"[DOWN]"]":TAB(16)"[RV

SON )[ s P)[ DOWN )[ LEFT][ s @)[DOWN][LEFT)[R
VSOFF)[ sEP] " ; AA

·41 RETURN 1M
·42 PRINT"[HOME][DOWN][RVSON]":TAB(38)"[s

O)[DOWN)[LEFT]"; :FORX~.TOI9:PRINT"[c G]
[DOWN)[ LEFT]": : NEXT: PRINT" [s L)[ DOWN )[ LE
FT)[RVSOFF)[c *]":RETURN JB

·43 PRINT" [HOME] [8" [DOWN]"] "TAB(Jr)" [RVSO
N)[s O)[c Y)[DOWN)[LEFT)[LEFT]": : FORX=.T
08 : PRINT" [c G] [DOWN)[ LEFT][ LEFT]" ; : NEXT
:PRINT"[s L)[c P)[DOWN][LEFT][RVSOFF][c
*] EF

·44 RETURN 1M
•45 PRINT" [HOME] [11" [DOWN]"]": TAB( 26)" [RV
SON)[s 0 )[DOWN][ LEFT]": : FORX~.T03: PRINT"
[c G)[DOWN)[LEFT]": :NEXT:PRINT"[s L)[DOW
N)[LEFT)[RVSOFF)[c *]" IN

'46 RETURN 1M
•47 PRINT" [HOME)[ 13" [DOWN]"]": TAB( 23)" [RV
SON][s O][DOWN][LEFT][s L][DOWN][LEFT][R
VSOFF)[c *]" AO

·48 RETURN 1M
·49 PRINT"[HOME][ 5" [DOWN] "]": : FORX~.T03: P
RINTTAB(6); FH

.y) PRINT"[s O)[c Y)[s P)[s O)[c Y)[s P)[
s O)[c Y)[s P)[s O)[c Y)[s P][s O)[c Y)[
s P)[s O)[c Y)[s P)[s O)[c Y)[s P)[s 0)[
c Y][s P][s O][c Y][s P][s 0]" PN

·51 PRINTTAB(6)"[s L)[c P)[s @)[s L)[c P]
[s @][s L][c P][s @][s L][c P][s @][s L]
[c P][s @][s L][c P][s @][s L][c P][s @]
[s L)[c P)[s @)[s L][c P)[s @)[s L]" PM

•52 PRINTTAB( 6) "[ s P][ s 0)[ c Y)[ s P)[s 0]
[c Y][s P)[s O][c Y)[s P)[s O)[c Y)[s P]
[s O][c Y][s P][s O][c Y][s P][s O][c Y]
[s P)[s O)[c Y)[s P)[s O)[c Y)[s P]" NN

'53 PRINTTAB(6)"[s @)[s L][c P)[s @)[s L]
[c P)[s @]is L][c P)[s @][s L)[c P)[s @]
[s L][c P][s @][s L][c P][s @][s L][c P]
[s @)[s L][c P][s @)[s L)[c P)[s @]" AA

'54 NEXT IA
·55 PRINTTAB(6)"[s O][c Y)[s P)[s O)[c Y]
[s P][s O][c Y][s P][s O][c Y][s P][s 0]
[c Y)[s P)[s O)[c Y)[s P)[s O)[c Y][s P]
[s O)[c Y)[s P)[s O][c Y)[s P)[s 0]" MG

'56 PRINTTAB(6)"[s L)[c P)[s @)[s L)[c P]
[s @][s L][c P][s @][s L][c P][s @][s L]
[c P][s @][s L][c P][s @][s L][c P][s @]
[s L)[c P)[s @)[s L)[c P)[s @][s L]" PM

·57 RETURN 1M
• 58 PRINT" [HOME)[ 9" [DOWN]"]": : FORX••T04: P
RINTTAB(l2):"[s P)[c Y)[s P)[c Y)[s P)[c
Y][s P][c Y][s P][c Y][s P][c Y][s P][c
Y)[s P)[c Y]" BM

·59 PRINTTAB(l2):"[c Y)[s P)[c Y)[s P)[c
Y][s P][c Y][s P][c Y][s P][c Y][s P][c
Y][s P)[c Y)[s P]":NEXT:RETURN AI

'6(J PRINT"[HOME)[12"[DOWN]"]"; :FORX~.T04:
PRINTTAB(l5): "[ 1(1"[ cEP]"]" :NEXT: RETURN AC

·61 PRINT"[HOME][14"[DOWN]"]";:PRINTTAB(1
8)"[4"[c +]"]":RETURN JC

·62 PRINT" [HOME] [1()" [DOWN]"]" ;TAB( 15)" [RV
SON] [1()":"]": PRINTTAB( 15)" [RVSON]: [RVSOF
F][8"[ c Z]")[ RVSON]:" MO

·63 PRINTTAB(l5)"[RVSON]: [RVSOFF][c Z)[s
0)[ 4"[c Y]")[s P][c Z)[RVSON]:": PRINTTAB
(15)"[RVSON]:[RVSOFF][c Z)[c G][4"[s C]"
)[ c M)[ c Z)[ RVSON]:" NP

·64 PRINTTAB(l5)"[RVSON]: [RVSOFF][c Z][s
L)[4"[c P]"][s @][c Z][RVSON]:":PRINTTAB
(15) "[RVSON] : [RVSOFF] [7"[ c Z]"] [RVSON] [s
B]:" KJ

·65 PRINTTAB(l5)"[RVSON]: [RVSOFF)[7"[c Z]
")[ s S )[RVSON] :" NM

·66 FORX=. T05: PRINTTAB(l5) "[RVSON ]: [RVSOF
F)[8"[c Z]")[RVSON]:":NEXT:RETURN OK

·67 PRINT"[HOME)[l1"[DOWN]"]"; :PRINTTAB(1
7)" [RVSON] [6":"]": PRINTTAB(l7)" [RVSON]: [
RVSOFF)[4"[c Z]"][RVSON]:" FK

·68 PRINTTAB(l7)"[RVSON]:[RVSOFF)[c Z)[s
C)[s C)[c Z)[RVSON]:":PRINTTAB(l7)"[RVSO
N] :[RVSOFF)[3"[c Z]")[s Q)[RVSON]:" OG

·69 FORX~.T03:PRINTTAB(17)"[RVSON]:[RVSOF

F)[4"[c Z]"][RVSON]:":NEXT:RETURN '00
• 7() PRINT"[ HOME][ 13" [DOWN]"]" ;TAB(l9)" [c
D)[c F]":FORX~.T02:PRINTTAB(l9)"[cZ)[c
Z] " : NEXT: RETURN JM

'71 PRINT"[HOME][14"[DOWN]"]":TAB(19)"[c
- )[ RVSON ][ c -]": RETURN PN

·72 PRINT"[HOME]":FORX~.T021:PRINT"[sV)[

AHOYI 121

os 
,,1 

LH 

EA 

HI 

HK 

FE 

PA 

EH 

GL 

IE 

BK 

JE 

KC 

EH 

EK 

TAB(32)"[s M][SS][e G][SS] [e M][s M]" EK 
· 31 PRINT" [9 N](s L](e P][e P][s @][s N] 

"TAB(33)"[s M][s L][e P][e P][s @][s M] 
" ~ 

·32 PRINT"[39"[e Y]"]" BI 
· 33 PRINT"[RVSON][RED][3" "]";D$(CD);" [ 
SS][5" "]'[SS]$[SS]%[SS]&[SS]'[SS]([SS]) 
[SS]* +[7" "]";D$(CD);" [RVSOFF]"; MO 

·34 PRINTL$(DD);:RETURN OH 
· 35 PRINT" [HOME J[ DOWN][ RVSON][ e Y][ s P][ D 
OWN][LEFT][LEFT]"; : FORX=.TOI9: PRINT" [e 
M][ DOWN][ LEFTJ[LEFT]"; : NEXT: PRINT"[ e PJ[ 
s @](DOWN][LEFT][LEFT] [RVSOFF][sEP]":RE 
TURN AP 

· 36 PRINT" [HOME][ 8" [DOWN]"]" ;TAB(8)" [RVSO 
N](e Y](s P][DOWN][LEFT][LEFT]"; : FORX= . T 
08 : PRINT" [e M]( DOWN][ LEFT][ LEFT]"; : NEXT 
: PRINT" [e P][ s @](DOWN][LEFT][LEFT][RVSO 
FF][sEP]" JA 

·37 RETURN 1M 
·38 PRINT" [HOME] [11" [DOWN]"]" ;TAB(l3)" [RV 

SON] [s P] [DOWN] [LEFT]"; : FORX=. T03: PRINT" 
[e M][DOWN][LEFT]"; :NEXT:PRINT"[s @][DOW 
N][LEFT][RVSOFF][sEP]" NM 

· 39 RETURN 1M 
·4() PRINT" [HOME] [13" [DOWN]" ]"; TAB( 16)" [RV 

SON][s P][DOWN][LEFT][s @][DOWN][LEFT][R 
VSOFFJ[sEP]"; AA 

·41 RETURN 1M 
·42 PRINT"[HOME][DOWN][RVSON]";TAB(38)"[s 

0][ DOWN][ LEFT]"; : FORX=. TOI9: PRINT" [e G] 
[DOWN][ LEFT]"; : NEXT: PRINT" [9 L J[ DOWN ][ LE 
FTJ[RVSOFFJ[e *]":RETURN JB 

·43 PRINT" [HOME] [8" [DOWN]"] "TAB(3())" [RVSO 
NJ[s O][e Y][DOWN][LEFTJ[LEFT]"; :FORX=.T 
08 :PRINT"[e G] [DOWN](LEFT][LEFT]"; : NEXT 
: PRINT"[s LJ[e P][DOWN](LEFT][RVSOFF][e 
*] EF 

·44 RETURN 1M 
·45 PRINT"[HOME][l1"[DOWN]"]";TAB(26)"[RV 
SON][s OJ[DOWN](LEFT]"; : FORX=.T03:PRINT" 
[e G ][DOWN][ LEFT]"; : NEXT: PRINT" [s L][ DOW 
N](LEFT][RVSOFFJ[e *]" IN 

·46 RETURN 1M 
·47 PRINT"[HOME][13"[DOWN]"]";TAB(23)"[RV 
SON][s O][DOWN][LEFT][s L][DOWN][LEFT][R 
VSOFF]( e *]" AO 

·48 RETURN 1M 
·49 PRINT"[HOME][ 5" [DOWN]"]"; : FORX=. T03:P 
RINTTAB(6); FH 

.y) PRINT"[s O][e YJ[s P](s OJ[e Y][s P][ 
s O][e Y][s P][s O][e Y][s P][s O][e Y][ 
s P][s O](e Y][s P][s OJ[e Y][s P][s 0][ 
e Y][s P][s O][e Y][s P][s 0]" PN 

·51 PRINTTAB(6)"[s L](e PJ[s @J[s LJ[e P] 
[s @][s L][e P][s @][s L][e P][s @][9 L] 
[e P][s @][s LJ[e P][s @][s LJ[e P][s @] 
[s LJ[e P](s @][s LJ[e PJ[s @J[s L]" PM 

· 52 PRINTTAB(6)"[s PJ[s OJ[e YJ[s PJ[s 0] 
[e Y][s P][s O][e Y][s P][s O][e Y][s P] 
[s O][e Y][s P][s O][e Y][s P][s O][e Y] 
[s P][s O][e Y][s P][s O][e Y][s P]" NN 

·53 PRINTTAB(6)"[s @J[s LJ[e PJ[s @J[s L] 
[e P][s @][s L][e P][s @][s L][e P][s @] 
[9 L][e P][S @][S L][e P][S @][S L][e P] 
[s @J[S LJ[e PJ[s @J[s LJ[e PJ[s @]" AA 

·54 NEXT IA 
·55 PRINTTAB(6)"[s OJ[e YJ[s PJ[s O](e Y] 
[s P][s O][e Y][s P][s O][e Y][s P][s 0] 
[e Y][s P][s O][e Y][s P][s O][e Y][s P] 
[s OJ[e YJ[s PJ[s OJ[e YJ[s PJ[s 0]" MG 

·56 PRINTTAB(6)"[s LJ[e PJ[s @J[s LJ[e P] 
[s @][s L][e P][s @][s L][e P][s @][s L] 
[e P][s @][s L][e P][s @][s L][e P][s @] 
[s LJ[e PJ[s @](s LJ[e P][s @][s L]" PM 

·57 RETURN 1M 
• 58 PRINT" [HOME]( 9" [DOWN]"]"; : FORX-. T04: P 
RINTTAB(12);"[s P](e YJ[s PJ[e YJ[s PJ[e 

Y][9 P][e Y][s P][e Y][9 P][e Y][s P][e 
YJ[s PJ[e Y]" BM 

·59 PRINTTAB(12);"[e YJ[s PJ[e YJ[s PJ[e 
Y][s P][e Y][s P][e Y][s P][e Y][s P][e 
Y](s P](e Y](s P]":NEXT:RETURN AI 

• 6() PRINT" [HOME] [ 12" [DOWN]" ] " ; : FORX=. T04: 
PRINTTAB(15) ;" [Fl' [eEP]"]": NEXT: RETURN AC 

·61 PRINT"[HOMEJ[14"[DOWN]"]"; :PRINTTAB(1 
8)"[4"[e +]"]":RETURN JC 

·62 PRINT" [HOME] [Fl" [DOWN]"]" ;TAB( 15)" [RV 
SON]( Fl' :"]": PRINTTAB(15)" [RVSON] : [RVSOF 
F][8"[e Z]"][RVSON]:" MO 

·63 PRINTTAB(15)" [RVSON] : [RVSOFFJ[e ZJ[9 
OJ[ 4"[ e Y]" J[ s P]( e Z ](RVSON]:": PRINTTAB 
(l5)"[RVSON] : [RVSOFF](e Z](e G]( 4"[9 C]" 
][e M][e Z][RVSON]:" NP 

·64 PRINTTAB(15)"[RVSON]: [RVSOFF][e Z][s 
LJ[ 4" [e P]"][s @][e Z ][RVSON]:": PRINTTAB 
(15) "[ RVSON] : [RVSOFF]( 7"[ e Z]"] [RVSON] [s 

B] :" KJ 
·65 PRINTTAB(15)"[RVSON]: [RVSOFF](7"[e Z] 
" ]( s S][ RVSON ] : " NM 

· 66 FORX=. T05:PRINTTAB(l5)"[RVSON]:[RVSOF 
F][8"[e Z]"J[RVSON] :" :NEXT:RETURN OK 

·67 PRINT"[HOMEJ[ll"[DOWN]"]"; :PRINTTAB(l 
7)" [RVSON] [6":"]": PRINTTAB(17)" [RVSON] : [ 
RVSOFF][ 4" [e Z]"]( RVSON ] : " FK 

· 68 PRINTTAB(l7)"[RVSON]:[RVSOFFJ[e Z](s 
C][s C][e Z][RVSON] :" :PRINTTAB(l7)"[RVSO 
N]:[RVSOFF][3"[e Z]"][s Q][RVSON] :" OG 

·69 FORX= . T03: PRINTTAB(l7)" [RVSON]: [RVSOF 
F](4"[e Z]"][RVSON]:":NEXT:RETURN ·00 

• 7() PRINT" [HOME] [13"[ DOWN]"]" ;TAB(l9)" [e 
D][e F]" :FORX=.T02:PRINTTAB(19)"[e Z][e 
Z]" : NEXT: RETURN JM 

·71 PRINT"[HOME] [14" [DOWN]"]" ;TAB(l9) "[ e 
-][ RVSON J[ e -]": RETURN PN 

·72 PRINT" [HOME]": FORX=. T021: PRINT" [s V][ 
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s V)"TAB(38)"[s +)":NEXT W
'73 PRINT"[s V][s N][RVSON][36"[e +)"][RV
SOFF][s M)"; :GOSUB62:RETURN GO

·74 PRINT"[HOME)[23"[OOWN)")";TAB(12)"[RV
SON][sEP][s 0][12"[e Y)"][s P][e *)"; :RE
TURN NA

•75 PRINT" [HOME) [2rJ" [OOWN)"]"; TAB( 14)" [RV
SON][sEP][s 0][8"[e Y)"][s P][e *]"; :RET
URN JF

'76 PRINT"[HOME][17"[OOWN)")";TAB(l6)"[RV
SON][ sEP][ s 0][4" [e Y)"][ s P][e *]";: RET
URN DH

•77 PRINT" [HOME][ 15" [OOWN]"]"; TAB(l8)" [RV
SON][sEP][s O][s P][e *)"; :RETURN FK

'78 PRINT"[HOME]"TAB(l2)"[e *][RVSON][s L
][12"[e P)"][s @][RVSOFF][sEP)":RETURN JL

'79 PRINT"[HOME][7"[00WN]"]"TAB(l4)"[e *)
[RVSON][s L][8"[e P]"][s @][RVSOFF][sEP)
":RETURN HH

•8rl PRINT" [HOME] [FJ" [OOWN )")" ;TAB(l6)" [e
*][RVSON][s L][4"[e P)"][s @][RVSOFF][sE
P]":RETURN LM

·81 PRINT" [HOME][ 12" [OOWN)"]" ;TAB(l8)" [e
*][RVSON][s L][s @][RVSOFF][sEP)":RETURN HB

·82 PRINT"[HOME)"; :PRINTTAB(l4)"[RVSON][e
M)"TAB(25)"[RVSON][e G)" IK

·83 FORX=. T06: PRINTTAB(l4) " [RVSON][e M][l
rJ"[s E]"][e G)":PRINTTAB(14)"[RVSON][e M
)"TAB(25)"[RVSON][e G]" EN

'84 PRINTTAB(l4)"[RVSON][e M)"TAB(25)"[RV
SON][e G)":NEXT NA

•85 PRINTTAB(l4 )" [RVSON ][ e M][ 1rl" [s E]"][
e G]":PRINTTAB(l4)"[RVSON][e M]"TAB(25)"
[RVSON ][ e G][ HOME]" :RETURN FO

•86 PRINT" [HOME][ 7" [DOWN ]"]" ; :FORX=. T06 GI
'87 PRINTTAB(l6)"[RVSON][s Y][6"[s E)"][s

T]": PRINTTAB( 16)" [RVSON] [s Y) "TAB( 23)" [
RVSON][s T)":NEXT:RETURN OM

•88 PRINT" [HOME][ lrJ" [OOWN ]" ]" ; :FORX=. T07 JA
·89 PRINTTAB(l8)"[RVSON][e D][e I][e I][e

F)":NEXT:RETURN IL
•9rl PRINT" [HOME) [13"[OOWN )")"; :FORX=. T02 :
PRINTTAB(l9)"[t Q][e W)":NEXT:RETURN LP

•91 PRINT" [HOME][ 22" [OOWN]")"; TAB( 11)" [RV
SON][sEP][s N)[14"-"][s M][e *]" 00

·92 PRINTTAB(lrJ)"[RVSON][sEP][s N][16"-"]
[s M][e *][HOME]":RETURN IN

•93 PRINT" [HOME] [18" [OOWN ]")";TAB(l4)" [RV
SON][sEP][s N][8"=")[s M][e *]":PRINTTAB
(14)"[RVSON][s O][l(J"[e T]"][s P)" OA

'94 PRINTTAB(l4)"[RVSON][s O][e T][e R][6
"[e T)"][e R)[e T)[s P)":RETURN BM

·95 PRINT" [HOME][ 16" [OOWN )") "TAB(l6)" [RVS
ON][ sEP][ s N][ 4"="][s M][ e *]": PRINTTAB(
16)"[RVSON][s O)[e R][ 4"[c T]"][e R][s P
]":RETURN LO

•96 PRINT" [HOME] [15" [OOWN]"] "TAB(l7)" [RVS
ON] [sEP] [4"="][ e *]": PRINTTAB(l7)" [RVSON

122 AHOYt

][s O][e R)[e T][e T][e R][s P]":RETURN FB
'97 CEM=FNTE(.):POKE648,CEM:PRINTL$(DD);:
GOSUBlfJ OM

'98 FC=4:VL=FC:LP=FC:LV=CD-1+4*-(CD=1):RV
=CD+1+4*(CD=4) ED

'99 EBM=FNCP(.):IFEBM>-lANDEBM<256THEN1~2HG

. FJfJ IFFCTHENFC=FC-1 :GOT099 KL
•FJ1 RETURN 1M
'1~2 E1=FNCP(LV):ER=FNCP(RV) PA
·103IF(DL(EBM,.»THENI05 DH
'104 GOSUB3:FC=FC-1:0N1-(FC<.)GOT099,113 BD
·105IFDL(EL,.)ANDFC<4THENONFC+1GOSUB35,3
6,38,40 LA
'1~6 IFDL(ER,.)ANDFC<4THENONFC+1GOSUB42,4
3,45,47 DO

'107 FORD=lT05:IF(DL(EBM,.)ANDBO(D»THENO
NDGOSUB9,6,7,8,5 AN

'1(18 PRINT" [RVSOFF]" ; :NEXT: FC=FC-1 :IFFC>-
1THEN99 AK

'109 IFDL(CL,2)=.THEN113 JE
'11~ FORX=.T08:POKEXR,22:POKEYR,.:POKEPR,

.:SYSPLOT BB
'111 IF(DL(CL,2)ANDBO(X»THENPRINTTAB(X*4
+3);OA$(X) JI

·112 NEXT IA
·113 GOSUBl16 CM
·114 CSM=FNSW(.):POKES3272,(PEEK(S3272)AN
D15)ORCSM:POKEFNPM(U),7:RETURN OB

'115 : 01
'116 IFFCANDVLTHENVL=VL-1 01
'117 D=61:POKEFNMP(1),D:POKEFNMP(2),D:POK
EFNMP(3) ,D:POKEFNMP(5) ,D KF

'118 EL=.:ER=.:FORX=VLTO.STEP-1:FC=FNCM(X
):IFDL(FC,I)=.THEN122 CD

·119 FC=DL(FC,l)-1:EL=(ELORSP(X+4»:IFX>L
PTHENER=(ERORSP(X+4» HI

·120 MB=SP(X)-l:FORD=lTOLEN(SB$(X,FC»:PO
KEFNMP(MB+D) ,ASC(MID$(SB$(X,FC) ,0,1» DG

'121 POKEBC+SP(X)+D,CS(FC):NEXT AL
'122 NEXT:POKEV+21,EL:POKEV+27,ER:RETURN JA
'123 POKE56578,PEEK(56578)OR3:POKE56576,(
PEEK(56576)AND252) NN

'124 POKE53272,PEEK(53272)AND15:POKE648,l
92:POKE53272,(PEEK(53272)AND24~)OR12 JC

'125 POKES3270,PEEK(53270)AND247 FP
'126 PRINTCHR$(147):GOSUB234:GOSUB238 EP
'127 DIMDL(255,2),BO(15),SP(7),SB$(3,7),D
$(4),L$(6),OA$(8),CS(7),M(lS),MH(15) FJ

·128 DIMHC(2):X=.:D=.:FC=.:CL=17:CD=2:VL=
. :EL=. :ER=. :VS=. OC

·129 D(1)=1:D(2)=16:D(3)=-1:D(4)=-16:CS(.
)=9:CS(1)=2:CS(2)=6:CS(3)=9:CS(4)=4 II

'130 CS(5)=14:CS(6)=13:CS(7)=1:LP=.:P=.:L
=l:LF=l~ GG

·131 SP(.)=.:SP(1)=4:SP(2)=6:SP(3)=7:SP(4
)=15:SP(5)=48:SP(6)=64:SP(7)=128 BP

·132 TGL=16:CSM=.:CEM=192:V=53248 FL
'133 D$(l)="E":D$(2)="S":D$(3)="W":D$(4)=
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~
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)
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'11
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s V]"TAB(38)"[s +]":NEXT W 
'73 PRINT"[s V][s N][RVSON][36"[e +]"][RV 
SOFF][s M]"; : GOSUB62: RETURN GO 

• 74 PRINT" [HOME][ 23" [DOWN]"]"; TAB( 12)" [RV 
SON ][sEP][ s 0][ 12" [e Y]"][ s P][ e *]";: RE 
TURN NA 

• 75 PRINT" [HOME] [2()" [DOWN]"]"; TAB( 14)" [RV 
SON][sEP][s 0][8"[e Y]"][s P][e *]"; :RET 
URN JF 

'76 PRINT"[HOME][17"[DOWN]"]";TAB(l6)"[RV 
SON][ sEP][ s 0][ 4" [e Y]"][ s P][ e *]";: RET 
URN DH 

· 77 PRINT" [HOME] [15" [DOWN]"]"; TAB(l8)" [RV 
SON][ sEP][ s 0][ s P][ e *]";: RETURN FK 

'78 PRINT"[HOME]"TAB(l2)"[e *][RVSON][s L 
][12"[e P]"][s @][RVSOFF][sEP]":RETURN JL 

'79 PRINT"[HOME][7"[DOWN]"]"TAB(l4)"[e *] 
[RVSON][s L][8"[e P]"][s @][RVSOFF][sEP] 
":RETURN HH 

• 8() PRINT" [HOME] [1(!" [DOWN]"]" ;TAB(l6)" [e 
*][RVSON][s L][4"[e P]"][s @][RVSOFF ][sE 
P]":RETURN LM 

·81 PRINT"[HOME][12"[DOWN]"]";TAB(l8)"[e 
*][RVSON][s L][s @][RVSOFF][sEP]":RETURN HB 

·82 PRINT"[HOME]"; :PRINTTAB(l4)"[RVSON][e 
M]"TAB(25)"[RVSON][e G]" IK 

·83 FORX=. T06:PRINTTAB(l4)" [RVSON][e M][l 
(J"[s E]"][e G]":PRINTTAB(l4)"[RVSON][e M 
]"TAB(25)"[RVSON][e G]" EN 

·84 PRINTTAB(l4)"[RVSON][e M]"TAB(25)"[RV 
SON][e G]":NEXT NA 

'85 PRINTTAB(l4)" [RVSON][e M][l(J"[s E]"][ 
e G]":PRINTTAB(l4)"[RVSON][e M]"TAB(25)" 
[RVSON][e G][HOME]":RETURN FO 

• 86 PRINT" [HOME][ 7" [DOWN]"]"; : FORX=. T06 GI 
'87 PRINTTAB(l6)"[RVSON][s Y][6"[s E]"][s 

T]": PRINTTAB(l6)" [RVSON] [s y]"TAB(23)"[ 
RVSON ][ s T]": NEXT: RETURN OM 

• 88 PRINT" [HOME][ IV' [ DOWN ] " ] " ; : FORX=. T07 J A 
'89 PRINTTAB(l8)"[RVSON][e D][e I][e I][e 

F]":NEXT:RETURN IL 
· 9() PRINT" [HOME] [ 13" [ DOWN ] " ] " ; : FORX=. T02 : 
PRINTTAB(l9)" [t Q][ e W]": NEXT: RETURN LP 

• 91 PRINT" [HOME][ 22" [DOWN]"]"; TAB( 11)" [RV 
SON][sEP][s N][14"-"][s M][e *]" OD 

·92 PRINTTAB(l()"[RVSON][sEP][s N][16"-"] 
[s M][ e * ][HOME]": RETURN IN 

·93 PRINT"[HOME][18"[DOWN]"]";TAB(l4)"[RV 
SON][sEP][s N][8"="][s M][e *]":PRINTTAB 
(l4)"[RVSON][s O][l()"[e T]"][s P]" OA 

'94 PRINTTAB(l4)"[RVSON][s O][e T][e R][6 
"[ e T]"][ e R][ e T][ s P]": RETURN BM 

·95 PRINT"[HOME][16"[DOWN]"]"TAB(l6)"[RVS 
ON][sEP][s N][4"="][s M][e *]":PRINTTAB( 
16)" [RVSON][ s 0][ e R][ 4" [e T]"][ e R][ s P 
]":RETURN LO 

• 96 PRINT" [HOME] [ 15" [ DOWN ]" ] "TAB(l7) " [ RVS 
ON] [sEP] [4 "="] [e *]": PRINTTAB(l7) " [RVSON 

'22 AHOYI 

][s O][e R][e T][e T][e R][s P]":RETURN FB 
'97 CEM=FNTE(.):POKE648,CEM:PRINTL$(DD);: 
GOSUB10 OM 

'98 FC=4:VL=FC:LP=FC :LV=CD-1+4*-(CD=1):RV 
=CD+1+4*(CD=4) ED 

' 99 EBM=FNCP(.):IFEBM>-lANDEBM<256THEN102 HG 
'l(f) IFFCTHENFC=FC-1:GOT099 KL 
'l(Jl RETURN 1M 
'102 EL=FNCP(LV):ER=FNCP(RV) PA 
·103IF(DL(EBM, . »THEN105 DH 
'104 GOSUB3:FC=FC-l:0N1-(FC<.)GOT099,l13 BD 
·105IFDL(EL,.)ANDFC<4THENONFC+1GOSUB35.3 
6,38,40 LA 

·106IFDL(ER,.)ANDFC<4THENONFC+1GOSUB42,4 
3,45,47 DD 

'107 FORD=lT05 : IF(DL(EBM,.)ANDBO(D»THENO 
NDGOSUB9,6,7,8,5 AN 

. F)8 PRINT" [RVSOFF]"; :NEXT: FC=FC-1: IFFC>-
1THEN99 AK 

' 109 IFDL(CL,2)=.THENl13 JE 
' 110 FORX= .T08:POKEXR,22:POKEYR,.:POKEPR, 

.:SYSPLOT BB 
'111 IF(DL(CL,2)ANDBO(X»THENPRINTTAB(X*4 
+3);OA$(X) JI 

·112 NEXT IA 
'113 GOSUBl16 CM 
'114 CSM=FNSW(.):POKE53272,(PEEK(53272)AN 
D15)ORCSM:POKEFNPM(U),7:RETURN OB 

'115 : DI 
·116 IFFCANDVLTHENVL=VL-1 01 
·117 D=61:POKEFNMP(1),D:POKEFNMP(2),D:POK 
EFNMP(3) ,D:POKEFNMP(5) ,D KF 

'118 EL=.:ER=.:FORX=VLTO.STEP-1:FC=FNCM(X 
) : IFDL(FC,l)=.THEN122 CD 

·119 FC=DL(FC,l)-1:EL=(ELORSP(X+4»:IFX>L 
PTHENER=(ERORSP(X+4» HI 

·120 MB=SP(X)-l:FORD=lTOLEN(SB$(X,FC»:PO 
KEFNMP(MB+D),ASC(MID$(SB$(X,FC),D,l» DC 

'121 POKEBC+SP(X)+D,CS(FC):NEXT AL 
·122 NEXT:POKEV+21,EL:POKEV+27,ER:RETURN JA 
'123 POKE56578,PEEK(56578)OR3:POKE56576,( 
PEEK(56576)AND252) NN 

'124 POKE53272,PEEK(53272)AND15:POKE648,l 
92:POKE53272,(PEEK(53272)AND240)OR12 JC 

'125 POKE53270,PEEK(53270)AND247 FP 
'126 PRINTCHR$(147):GOSUB234:GOSUB238 EP 
'127 DIMDL(255,2),BO(15),SP(7),SB$(3,7),D 
$(4),L$(6).OA$(8),CS(7),M(15),MH(15) FJ 

·128 DIMHC(2):X=. :D=.:FC=.:CL=17:CD=2 :VL= 
• :EL=. :ER=. :VS=. OC 

·129 D(1)=1:D(2)=16:D(3)=-1:D(4)=-16 :CS(. 
)=9:CS(1)=2:CS(2)=6 :CS(3)=9:CS(4)=4 II 

'130 CS(5)=14:CS(6)=13:CS(7)=1:LP=.: P=.:L 
=1:LF=10 GG 

·131 SP(.)= .:SP(1)=4:SP(2)=6:SP(3)=7:SP(4 
)=15:SP(5)=48:SP(6)=64:SP(7)=128 BP 

·132 TGL=16:CSM=.:CEM=192:V=53248 FL 
'133 D$(1)="E":D$(2)="S":D$(3)="W":D$(4)= 
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'134 NJ=255:FJ=254:LJ=251:RJ=247:BJ=253:U
S=239:MU=237:U=. KG

·135 TL=388:D0=6:PLOT=65520:AR=780:XR=781
:YR=782:PR=783:S=54272:BC=V+38 JB

'136 RU=156:CU=142:ALL=511:HX=157:WL=17:C
C=204:CR$=CHR$(13) KE

·137 DEFFNCP(X)=FC*D(CD)+(CL+D(X»:DEFFNS
W(X)=(TGL-CSM) JA

·138 DEFFNTE(X)=(TL-GEM):DEFFNCM(X)=X*D(C
D)+CL:DEFFNMP(X)=CEM*256+1016+X 8M

·139 DEFFNPM(X)=55296+972+(X*2) EM
'140 FORX=.TOI5:BO(X)=2[UPARROW]X:NEXT:L$
(.)="[WHITE]":L$(l)="[C 8]I:L$(2)="[C 5]
":L$(3)="[c 4]" PM

·141 L$(4)="[C 4]I:L$(5)=I[BLUE]I:L$(6)="
[BLACK]":HC(. )=2:HC(l)=8:HC(2)=FJ LJ

·142 FORX=.T0239:READD:DL(X,.)=D:NEXT FE
'143 FORX=.T08:READA$:OA$(X)=A$:NEXTX JK
'144 FORX=.T015:READA:M(X)=A:NEXTX DF
'145 FORX=3TO.STEP-1:FORD=.T07:READA$:SB$
(X,D)=A$:NEXTD,X GC

'146 FORX=.T08 KJ
'147 A=INT(RND(1)*93+34):IFDL(A,.)=.THEN1
47 AF

'148 DL(A,1)=M(X):M(X)=A:MH(X)=X*4+1:NEXTDJ
'149 FORX=9T015 NN
'150 A=INT(RND(1)*96+142):IFDL(A,.)=.THEN
150 KH

'151 DL(A,1)=M(X):M(X)=A:MH(X)=X*4+1:NEXTDJ
'152 D=52288:FORX=.T0767:READA:POKED+X,A:
NEXT:FORX=.T063:POKE53055+X,.:NEXT LH

'153 PRINT"[c 4]":FORX=.T08:POKEXR,15:POK
EYR,.:POKEPR,.:SYSPLOT PB

'154 PRINTTAB(X*4+2);OA$(X) BE
·155 NEXT IA
'156 PRINTI [7 1 [DOWN]"J(REDJ(RVSON] Fl/ ST

ART NEW GAME F2/ LOAD OLD GAME";:POKE19
8,. DL

·157 GETA$:IFA$<>CHR$(133)ANDA$<>CHR$(137
)THEN157 HK

'158 IFA$=CHR$(137)THENGOSUB267 CN
·159 DL(CC,I)=BO(8) IK
'160 POKEV+21,.:POKEV+23,127:POKEV+29,15:
POKEV, 150:POKEV+1, 193:POKEV+2,151 CH

'161 POKEV+3,151:POKEV+4,l19:POKEV+5,109:
POKEV+6,167:POKEV+7.109:POKEV+8,164 PE

'162 POKEV+9,174:POKEV+10,164:POKEV+11,13
3:POKEV+12,168:POKEV+13,152 IK

'163 POKEV+14.172:POKEV+15,160 PH
·164 GOSUB322:GOSUB97:IT=TI+1000 JF
'165 JOY=PEEK(56321) LF
'166 IFRND(1».93THENPOKES+1.RND(1)*7+2 FM
'167 B=DL(CL,l):IFBANDRND(1)+B/100>.95THE
NGOSUB200 AN

'168 IFTI>ITTHENGOSUB247:GOT0181 KN
'169 IFJOY=NJTHEN165 CF
'170 IF(DL(CL+D(CD),.)ANDBO(5+CD»THEN172 HA

'171 IFJOY=FJANDDL(CL+D(CD),.)THENCL=CL+D
(CD):GOT0180 DC

·172IF(DL(CL-D(CD),.)ANDBO(5»THEN174 HN
'173 IFJOY=BJANDDL(CL-D(CD),.)THENCL=CL-D
(CD):GOT0180 NO

'174 IFJOY=RJTHENCO=CD+1:GOT0179 LI
'175 IFJOY=LJTHENCO=CD-1:GOT0179 IP
·176 IFJOY=USTHENONU+1GOSUB210,211,4,219.
221,226,229.4,4:GOT0165 PB

'177 IFJOY=MUTHENGOSUB185:GOSUB322:GOT016
5 JA

·178 GOSUB319:GOSUB322:GOT0165 PL
'179 CD=CD+«C0=5)*4)+«CO=.)*-4) DH
'180 GOSUB97:GOT0165 FP
'181 VS=VS+1:IFVS=DD*6THENVS=.:DO=DD+«DD
<6)*-1):IFD0=6THENL=(LAND254) EO

'182 LF=LF+«LF<60)*-.2):IF(LAND1)=.THEND
0=6 HN

'183 POKEV+32,(LF<5)*-2+(LF>=5ANDLF<10)*-
7 CN

'184 GOT0165 CK
'185 POKE198,. JP
·186 IFCU=14THENCU=142:PRINTCHR$(9);CHR$(
CU);CHR$(8);:GOSUB280:POKEV+33,. PE

'187 FORX=.T08:IF(LANDBO(X»THENPOKEFNPM(
X),10 AJ

·188 NEXT:X=.:A=FRE(.):A=.:IF(LAND(BO(U»
)THENPOKEFNPM(U),7 GC

·189 IFPEEK(56321)<>NJTHEN189 NM
'190 POKEFNPM(X),l:IF(LANDBO(A»THENPOKEF
NPM(A),10:GOT0192 1M

·191 POKEFNPM(A),2 NP
'192 JY=PEEK(56321):GETA$:IFA$=CHR$(140)T
HEN259 EF

·193 P=L:IFJY=RJTHENA=X:X=X+1+(X=8)*9 HA
'194 IFJY=USAND(LANDBO(X»THENPOKEFNPM(U)

,10:U=X:POKEFNPM(X).7:GOSUB319 FC
'195 IFJY=USTHENRETURN MK
'196 IFJY=FJAND(DL(CL,2)ANDBO(X»THENL=(L
ORBO(X»:DL(CL,2)=DL(CL,2)-BO(X) HP

'197 IFJY=BJAND(LANDBO(X»THENL=(LAND(511
-BO(X»):DL(CL,2)=DL(CL,2)ORBO(X):U=. OM

·198 IFL<>PTHENGOSUB319:GOSUB97:GOT0186 FC
'199 GOT0190 CK
·200IFB=6THENU=.:DL(HX.2)=DL(HX,2)OR(LAN
D238):L=LAND273 HL

·201 IFCU=14THENRETURN HI
'202 O=INT(RND(1)*3+1):POKEV+33,HC(D-1):L
F=LF-(B/«LAND4)+1»+-D GI

·203 FORT=lT01(~J:NEXT:POKEV+33,.:IFLF<lTH

EN205 JA
'204 POKEV+32.(LF<5)*-2+(LF>=5ANDLF<10)*-
7:GOSUB324:GOSUB322:RETURN PJ

·205 POKEV+33,.:POKEV+32,.:GOSUB277:PRINT
"[CLEARJ(RVSONJ(c 4]"TAB(9)"THOU ART SLA
IN I AC

•2(J6 PRINT"[ RVSON J(WHITEJ( DOWNJ(DOWN] DO
YOU WISH TO ENTER THE VAULT AGAIN?":POKE

AHOrt 123
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OM 
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· 134 NJ=255:FJ=254:LJ=251:RJ=247:BJ=253:U 
S=239:MU=237:U=. KG 

·135 TL=388:DD=6:PLOT=65520:AR=780:XR=781 
:YR=782:PR=783:S=54272:BC=V+38 JB 

·136 RU=156:CU=142:ALL=511:HX=157:WL=17 :C 
C=204:CR$=CHR$(13) KE 

·137 DEFFNCP(X)=FC*D(CD)+(CL+D(X»:DEFFNS 
W(X)=(TGL-CSM) JA 

·138 DEFFNTE(X)=(TL-CEM):DEFFNCM(X)=X*D(C 
D)+CL:DEFFNMP(X)=CEM*256t1016+X BM 

·139 DEFFNPM(X)=55296+972+(X*2) EM 
·140 FORX=.T015:BO(X)=2[UPARROW]X:NEXT :L$ 
( . )="[WHITE]":L$(l)="[c 8]":L$(2)="[c 5] 
":L$(3)="[c 4]" PM 

·141 L$(4)="[c 4]":L$(5)="[BLUE]":L$(6)=" 
[BLACK]":HC(. )=2:HC(l)=8:HC(2)=F) LJ 

·142 FORX=.T0239:READD:DL(X,.)=D:NEXT FE 
·143 FORX=.T08 :READA$ :OA$(X)=A$:NEXTX JK 
·144 FORX=.T015:READA:M(X)=A:NEXTX DF 
·145 FORX=3TO.STEP-1:FORD=.T07:READA$ :SB$ 
(X,D)=A$:NEXTD,X GC 

·146 FORX=.T08 KJ 
·147 A=INT(RND(1)*93+34):IFDL(A,.)=.THEN1 
47 AF 

·148 DL(A,l)=M(X):M(X)=A:MH(X)=X*4t1:NEXT DJ 
·149 FORX=9T015 NN 
·150 A=INT(RND(1)*96t142):IFDL(A,.)=.THEN 
150 KH 

·151 DL(A,l)=M(X):M(X)=A:MH(X)=X*4+1:NEXTDJ 
·152 D=52288:FORX=.T0767:READA:POKEDtX,A: 
NEXT:FORX=.T063:POKE53055+X,.:NEXT LH 

·153 PRINT"[c 4]":FORX=.T08:POKEXR,15:POK 
EYR,.:POKEPR,.:SYSPLOT PB 

· 154 PRINTTAB(X*4t2);OA$(X) BE 
·155 NEXT IA 
·156 PRINT"[7"[DOWN]"][RED][RVSON] Fl/ ST 

ART NEW GAME F2/ LOAD OLD GAME";:POKE19 
8,. DL 

·157 GETA$:IFA$<>CHR$(133)ANDA$<>CHR$(137 
)THEN157 HK 

·158 IFA$=CHR$(137)THENGOSUB267 CN 
·159 DL(CC,l)=BO(8) IK 
·160 POKEV+21, .: POKEV+23,127:POKEVt29,15: 
POKEV,150:POKEV+1,193:POKEV+2,151 CH 

·161 POKEV+3,151:POKEV+4,119:POKEV+5,109: 
POKEV+6,167:POKEVt7,109:POKEV+8,164 PE 

· 162 POKEVt9,174:POKEV+10,164:POKEVt11,13 
3:POKEV+12,168 :POKEV+13,152 IK 

·163 POKEVt14,172:POKEV+15,160 PH 
· 164 GOSUB322:GOSUB97:IT=TI+1000 JF 
·165 JOY=PEEK(56321) LF 
· 166 IFRND(1».93THENPOKES+1,RND(1)*7+2 FM 
·167 B=DL(CL,l):IFBANDRND(1)+B/100>.95THE 
NGOSUB200 AN 

·168 IFTI>ITTHENGOSUB247:GOT0181 KN 
·169 IFJOY=NJTHEN165 CF 
·170 IF(DL(CL+D(CD) ,. )ANDBO(5+CD»THEN172 HA 

·171 IFJOY=FJANDDL(CL+D(CD),.)THENCL=CLtD 
( CD) : GOT0l8r) DC 

·172 IF(DL(CL-D(CD),.)ANDBO(5»THEN174 HN 
·173 IFJOY=BJANDDL(CL-D(CD),.)THENCL=CL-D 
(CD):GOT0180 NO 

·174 IFJOY=RJTHENCD=CDt1:GOT0179 LI 
·175 IFJOY=LJTHENCD=CD-1:GOT0179 IP 
·176 IFJOY=USTHENONU+1GOSUB210,211,4,219, 
221,226,229,4,4:GOT0165 PB 

· 177 IFJOY=MUTHENGOSUB185:GOSUB322:GOT016 
5 JA 

·178 GOSUB319:GOSUB322:GOT0165 PL 
·179 CD=CDt«CD=5)*4)+«CD=.)*-4) DH 
·180 GOSUB97:GOT0165 FP 
· 181 VS=VS+1 : IFVS=DD*6THENVS=.:DD=DDt«DD 
<6)*-1):IFDD=6THENL=(LAND254) EO 

·182 LF=LF+«LF<60)*-.2):IF(LAND1)=.THEND 
D=6 HN 

·183 POKEV+32,(LF<5)*-2+(LF>=5ANDLF<10)*-
7 CN 

·184 GOT0165 CK 
·185 POKE198, • JP 
·186 IFCU=14THENCU=142:PRINTCHR$(9);CHR$( 
CU);CHR$(8);:GOSUB280:POKEV+33, . PE 

· 187 FORX=.T08:IF(LANDBO(X»THENPOKEFNPM( 
X),10 AJ 

·188 NEXT :X=.:A=FRE(.) :A=.:IF(LAND(BO(U» 
)THENPOKEFNPM(U),7 GC 

·189 IFPEEK(56321)<>NJTHEN189 NM 
·190 POKEFNPM(X),l:IF(LANDBO(A»THENPOKEF 
NPM(A),10:GOT0192 1M 

·191 POKEFNPM(A),2 NP 
· 192 JY=PEEK(56321):GETA$:IFA$=CHR$(140)T 
HEN259 EF 

·193 P=L:IFJY=RJTHENA=X:X=Xt1+(X=8)*9 HA 
·194 IFJY=USAND(LANDBO(X»THENPOKEFNPM(U) 
,10: U=X:POKEFNPM(X) ,7 :GOSUB319 FC 

·195 IFJY=USTHENRETURN MK 
·196 IFJY=FJAND(DL(CL,2)ANDBO(X»THENL=(L 
ORBO(X» :DL(CL,2)=DL(CL,2)-BO(X) HP 

· 197 IFJY=BJAND(LANDBO(X»THENL=(LAND(511 
-BO(X»):DL(CL,2)=DL(CL,2)ORBO(X):U=. OM 

·198 IFL<>PTHENGOSUB319:GOSUB97:GOT0186 FC 
·199 GOT0190 CK 
· 200IFB=6THENU=.: DL(HX,2)=DL(HX,2)OR(LAN 
D238):L=LAND273 HL 

·201 IFCU=14THENRETURN HI 
·202 D=INT(RND(1)*3+1):POKEV+33,HC(D-1):L 
F=LF-(B/«LAND4)+1»t-D GI 

·203 FORT=lT01rft):NEXT:POKEV+33,.:IFLF<lTH 
EN205 JA 

·204 POKEV+32,(LF<5)*-2t(LF>=5ANDLF<10)*-
7:GOSUB324:GOSUB322:RETURN PJ 

· 205 POKEV+33, . :POKEV+32,.:GOSUB277:PRINT 
"[CLEAR][RVSON][c 4]"TAB(9)"THOU ART SLA 
IN ! AC 

·2r)6 PRINT" [RVSON ] [WHITE] [ DOWN ] [DOWN] DO 
YOU WISH TO ENTER THE VAULT AGAIN? ":POKE 

AHOYI '23 



198,. IA
·2rJ7 GETA$:1FA$=""THEN2rJ7 1G
•2rJ8 1FA$="N"THENPOKE648,4: POKE679, •:SYS6
79 AP

'209 POKEV+21,.:RUN BO
·2101FDD=6AND(LAND1)THENVS=.:DD=1:GOSUB9
7: RETURN JE

·211 1FB=.ORRND(.)+LF/1r'J(.5THENGOSUB324:
RETURN K1

·212 POKEV+33,5:FORT=1T01r'J:NEXT:POKEV+33
,.:FORX=.T015 KL

·213 ON1-(M(X)=.)GOT0214,217 KJ
'214 1FCL=M(X)THENMH(X)=MH(X)-ABS(RND(.)+
«LAND2)*1)+LF/5) PM

·215 1FMH(X».THEN217 NM
·216 M(X)=.:DL(CL,1)=.:POKEV+21,PEEK(V+21

)AND240:GOSUB277:GOSUB218 IL
'217 NEXT:GOSUB324:GOSUB322:RETURN CA
·218 LF=LF+B/4:DL(CL,2)=(DL(CL,2)ORBO(B-1
»:GOSUB97:GOSUB319:RETURN PO

'219 CU=RU-CU:PRINTCHR$(9);CHR$(CU);CHR$(
8);:POKEV+33,(CU=14)*-4 LM

'220 GOSUB280:GOSUB322:RETURN EI
·221IF(DL(CL,.)ANDBO(2»THENCL=CL+128:GO
SUB315:GOSUB97:GOSUB322:RETURN FJ

·222 IF(DL(CL,.)AND24)=24AND(LAND384)=384
THENDL(CL,2)=DL(CL,2)ORBO(8):L=LAND255 FO

·223IF(DL(CL,.)AND24)=24THENCL=CL-128:GO
SUB312:GOSUB97:GOSUB322:RETURN GL

'224 IFCL=WLANDL=ALLTHEN232 GO
'225 GOSUB319:GOSUB322:RETURN GL
·226 IFB=6THENGOT0212 HK
'227 DL(CL+D(CD),.)=(DL(CL+D(CD),.)AND63)
:GOSUB280:GOSUB322 HF

·228 RETURN 1M
·229IF(DL(CL+D(CD),.)ANDBO(5»=.THENRETU

RN DG
·230IF(DL(CL+D(CD),.)ANDBO(5+CD»THENDL(
CL+D(CD),.)=DL(CL+D(CD),.)-BO(5+CD) ML

·231 GOSUB324:GOSUB322:RETURN FN
•232 PRINT" [CLEAR]" :PRINT" [DOWN]( DOWN]( RV
SON][WHITE] THE [RED]CROWN [CYAN]OF [PUR
PLE]SARNOTH [RED]HAS [YELLOW]BEEN [WHITE
]RETURNED!" FB

·233 PRINT" [RVSON ][ c 7] NOBLE WARRIOR, YOU
HAVE SURVIVED VAULT" :GOSUB28rJ: GOT02rJ6 AP

'234 FORX=1T033:READA:POKE68rJ+X,A:NEXT:PO
KE56334,PEEK(56334)AND254 CE

'235 POKE1,PEEK(1)AND251:SYS681:POKE1,PEE
K(1)OR4:POKE56334,PEEK(56334)OR1 JE

'236 READA:1FA=-1THENRETURN KN
·237 FORX=.T07:READD:POKE6144rJ+A*8+X,D:NE
XT:GOT0236 DH

'238 PR1NTCHR$(142)CHR$(8)CHR$(31)CHR$(19
); FD

'239 FORH-1T036:PRINT"[cEP]!'; :NEXT:FORV=1
T023:PRINTTAB(l)"[cEP]"TAB(37)"[cEP]" PO

·2MJ NEXT:FORH=1T038:PRINT"[cEP]"; :NEXT FJ
124 AHOrl

·241 PR1NT"[HOME][DOWN][ DOWN] "TAB(2) "[PUR
PLE][3" "]PREPARE THYSELF, BRAVE WARR10R[
3" •"][ DOWN]" MN

'242 PRINTTAB(2)"[RVSON][c 4] [RVSOFF]$[R
VSON] V A U L T 0 F T ERR 0 R [RVS
OFF]$[RVSON] " OJ

•243 PR1NTTAB( 4)" [DOWN]( DOWN][RVSOFF][ GRE
EN] A [WHITE]3-D[GREEN]IMENS10NAL [WHITE
]ADVENTURE[GREEN] GAME " BL

'244 PRINT"[9"[DOWN]"] "TAB(2)"[RVSON] PL
EASE WAIT[5"."]OPENING DUNGEON[3"!"]" PP

•245 RETURN 1M
'246 D=.:FC=8:IFCL>127THEN~9:FC=15 AB
'247 P=6:D=.:FC=8:IFCL>127THEND=9:FC=15 LH
·248 FORX=DTOFC:ON1-(M(X)=.)GOT0249,255 PD
·249 IFCL<M(X)-PTHENA=M(X)+D(4) NB
'250 IFCL>M(X)+PTHENA=M(X)+D(2) MM
•251 IFCL>M(X)ANDCL<M(X)+PTHENA=M(X)+D( 1) or
•252 IFCL(M(X)ANDCL>M(X)-PTHENA=M(X)+D(3) ND
·253 IFA(.ORA>255THEN255 FA
·2541FDL(A,.)ANDDL(A,1)=.THENDL(A,1)=DL(
M(X),1):DL(M(X),1)=.:M(X)=A OK

·255 NEXT IA
·256 D=DL(CL,1):1FDTHENONDGOSUB288,288,29
6,296,301,4,308,305:GOSUB322 ND

·257 POKEV+21,.:FC=.:GOSUB116:IT=TI+1r'J0:
RETURN JB

·258 RETURN 1M
•259 PRINT"[HOME][RVSOFF][BLUE] SAVING"; KN
•26rJ OPEN1,8,15: PRINT#1, "srJ: LASTDUNGEON":
CLOSEI IL

'261 OPEN1,8,2,"LASTDUNGEON,U,W":FORX=.TO
2: FORD=.T0255:PRINT#1,DL(D,X)CR$ EP

'262 NEXTD:PRINT".";:NEXTX:PRINT".";:FORX
=.TOI5:PRINTI1,M(X) ,CR$,MH(X) ,CR$ OF

·263 NEXTX: PRINT" •" ; GH
'264 PRINT#1,CL,CR$,CD,CR$,LF,CR$,L,CR$,U

,CR$,DD,CR$,VS,CR$,HX,CR$,WL,CR$ CM
·265 PRINTI1,CC,CR$ HC
•266 CLOSE1: GOT0185 DJ
'267 PR1NT"[4"[UP]"]":PR1NTTAB(7);:INPUT"
[RVSON] FILENAME " ;A$ :A$=LEFT$ (A$ ,11 ) MO

'268 F$="LASTDUNGEON":IFA$<>"[cEP]"THENF$
=A$ OH

•269 OPEN1,8,15: PR1NT#1, "IrJ:": CLOSE1 :OPEN
1,8,2,F$+",U,R" LH

·270 FORX-.T02:FORD-.T0255:1NPUTf1,DL(D,X
):NEXTD,X:FORX=.T015 DC

·271 INPUTfl,M(X) ,MH(X) FF
·272 NEXTX NK
·273 INPUTll,CL,CD,LF,L,U,DD,VS,HX,WL,CC NG
·274 CLOSE1:0PEN1,8,15:1NPUTI1,A,B$,C,D:C
LOSE1 KL

'275 1FATHENPRINT"[HOME][WHITE][RVSON]"TA
B(8)A;B$;C;D KD

'276 FORT=1T050r'J:NEXT:RETURN MP
·277 FORP=STOS+24:POKEP,.:NEXT:POKES+24,1
5: POKES+5,8: POKES+6, 255 LB

·'

.'
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198,. IA 
·2(17 GETA$: IFA$= .... THEN2(J7 IG 
· 2(J8 IFA$="N"THENPOKE648,4 : POKE679, • :SYS6 
79 AP 

· 209 POKEV+21,.:RUN BO 
· 210IFDD=6AND(LANDl)THENVS=.:DD=I:GOSUB9 
7: RETURN JE 

·211 IFB=.ORRND(.)+LF/100(.5THENGOSUB324: 
RETURN KI 

·212 POKEV+33,5:FORT=ITOI00:NEXT:POKEV+33 
,.:FORX=.TOI5 KL 

·213 ONl-(M(X)=.)GOT0214,217 KJ 
·214 IFCL=M(X)THENMH(X)=MH(X)-ABS(RND(.)+ 
«LAND2)*I)+LF/5) PM 

·215 IFMH(X».THEN217 NM 
·216 M(X)=.:DL(CL,I)=.:POKEV+21,PEEK(V+21 

)AND240:GOSUB277:GOSUB218 IL 
·217 NEXT:GOSUB324:GOSUB322:RETURN CA 
·218 LF=LF+B/4:DL(CL,2)=(DL(CL,2)ORBO(B-l 
)) :GOSUB97:GOSUB319:RETURN PO 

·219 CU=RU-CU:PRINTCHR$(9);CHR$(CU);CHR$( 
8); :POKEV+33, (CU=14)*-4 1M 

·220 GOSUB280:GOSUB322:RETURN EI 
·221IF(DL(CL,.)ANDBO(2))THENCL=C1+128:GO 
SUB315: GOSUB97:GOSUB322: RETURN FJ 

·222IF(DL(CL,.)AND24)=24AND(LAND384)=384 
THENDL(CL,2)=DL(CL,2)ORBO(8):L=LAND255 FO 

·223IF(DL(CL,.)AND24)=24THENCL=CL-128:GO 
SUB312 :GOSUB97:GOSUB322:RETURN GL 

·224 IFCL=WLANDL=ALLTHEN232 GO 
·225 GOSUB319:GOSUB322:RETURN GL 
·226 IFB=6THENGOT0212 HK 
·227 DL(C1+D(CD),.)=(DL(CL+D(CD),.)AND63) 
: GOSUB280:GOSUB322 HF 

·228 RETURN 1M 
·229IF(DL(CL+D(CD),.)ANDBO(5))=.THENRETU 

RN DC 
·230 IF(DL(CL+D(CD),.)ANDBO(5+CD))THENDL( 
CL+D(CD),.)=DL(C1+D(CD),.)-BO(5+CD) ML 

·231 GOSUB324:GOSUB322:RETURN FN 
·232 PRINT"[CLEAR]":PRINT"[DOWN][DOWN][RV 
SON][WHITE] THE [RED]CROWN [CYAN]OF [PUR 
PLE]SARNOTH [RED]HAS [YELLOW]BEEN [WHITE 
] RETURNED' .. FB 

·233 PRINT"[RVSON][c 7] NOBLE WARRIOR, YOU 
HAVE SURVIVED VAULT ": GOSUB28(J: GOT02(J6 AP 

·234 FORX=IT033:READA:POKE68(J+X,A:NEXT:PO 
KE56334,PEEK(56334)AND254 CE 

·235 POKEl,PEEK(I)AND251:SYS681:POKEl,PEE 
K(I)OR4:POKE56334,PEEK(56334)ORI JE 

·236 READA:IFA=-ITHENRETURN KN 
·237 FORX=.T07:READD:POKE6144(J+A*8+X,D:NE 
XT:GOT0236 DH 

·238 PRINTCHR$(142)CHR$(8)CHR$(31)CHR$(19 
); FD 

·239 FORHE lT036:PRINT"[cEP]";:NEXT:FORV=1 
T023:PRINTTAB(I)"[cEP]"TAB(37)"[cEP]" PO 

·2MJ NEXT:FORH=IT038:PRINT"[cEP]"; :NEXT FJ 
124 AHOYI 

·241 PRINT"[HOME][DOWN][DOWN]"TAB(2)"[PUR 
PLE][3" "]PREPARE THYSELF ,BRAVE WARRIOR[ 
3 ..... ][DOWN]" MN 

·242 PRINTTAB(2)"[RVSON][c 4] [RVSOFF]$[R 
VSON] V A U L T 0 F T ERR 0 R [RVS 
OFF]$[RVSON] .. OJ 

·243 PRINTTAB( 4)" [DOWN][ DOWN ][RVSOFF][GRE 
EN] A [WHITE]3-D[GREEN]IMENSIONAL [WHITE 
]ADVENTURE[GREEN] GAME .. BL 

·244 PRINT" [9" [DOWN]"] "TAB(2)"[RVSON] PL 
EASE WAIT[5 ..... ]OPENING DUNGEON[3","]" PP 

·245 RETURN 1M 
·246 D=.:FC=8:IFCL>127THEND=9:FC=15 AB 
·247 P=6:D=.:FC=8:IFCL>127THEND=9:FC=15 LH 
·248 FORX=DTOFC:ONl-(M(X)=.)GOT0249,255 PD 
·249 IFCL(M(X)-PTHENA=M(X)+D(4) NB 
·250 IFCL>M(X)+PTHENA=M(X)+D(2) MM 
· 251 IFCL>M(X)ANDCL(M(X)+PTHENA=M(X)+D(I) 01 
·252 IFCL(M(X)ANDCL>M(X)-PTHENA=M(X)+D(3) ND 
·253 IFA( .ORA>255THEN255 FA 
·254IFDL(A ,.)ANDDL(A ,I)=.THENDL(A,I) =DL( 
M(X),I):DL(M(X),I)=.:M(X)=A OK 

·255 NEXT IA 
·256 D=DL(CL,I):IFDTHENONDGOSUB288,288,29 
6,296,301,4,308,305:GOSUB322 ND 

·257 POKEV+21,.:FC=.:GOSUBI16:IT=TI+1000: 
RETURN JB 

·258 RETURN 1M 
·259 PRINT"[HOME][RVSOFF][BLUE] SAVING"; KN 
·26(J OPENl, 8 ,15: PRINT#!, "S(J: LASTDUNGEON": 
CLOSEI IL 

·261 OPENl,8,2,"LASTDUNGEON,U,W":FORX=.TO 
2: FORD=.T0255:PRINTUI,DL(D,X)CR$ EP 

·262 NEXTD:PRINT ..... ;:NEXTX:PRINT ..... ;:FORX 
=.TOI5:PRINTHl,M(X),CR$,MH(X),CR$ OF 

·263 NEXTX: PRINT" ... ; GH 
·264 PRINTUl,CL,CR$,CD,CR$,LF,CR$,L,CR$,U 

,CR$,DD,CR$,VS,CR$,HX,CR$,WL,CR$ CM 
·265 PRINTHl,CC,CR$ HC 
·266 CLOSEl:GOTOI85 DJ 
·267 PRINT"[4"[UP]"]":PRINTTAB(7);:INPUT" 

[RVSON] FILENAME ";A$:A$=LEFT$(A$,ll) MO 
·268 F$="LASTDUNGEON":IFA$(>"[cEP]"THENF$ 
=A$ OH 

·269 OPENl, 8 ,15: PRINT#!, "I(J:": CLOSEl: OPEN 
1,8,2,F$+",U,R" LH 

·270 FORX=.T02:FORD=.T0255:INPUTll,DL(D,X 
):NEXTD,X:FORX=.TOI5 DC 

·271 INPUTI1,M(X),MH(X) FF 
·272 NEXTX NK 
·273 INPUTHl,CL,CD,LF,L,U,DD,VS,HX,WL,CC NG 
·274 CLOSEl:0PENl,8,15:INPUT#I,A,B$,C,D:C 
LOSEI KL 

·275 IFATHENPRINT"[HOME] [WHITE] [RVSON ]"TA 
B(8)A;B$;C;D KD 

·276 FORT=IT05000:NEXT:RETURN MP 
·277 FORP=STOS+24:POKEP,.:NEXT:POKES+24,1 
5:POKES+5,8:POKES+6,255 LB 
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I 

.' 
E 

·3 



MN

OJ

BL

PP
1M
AB
LH
PO
NB
MM
01
NO
FA

OK
IA

ND

JB
1M
KN

IL

EP

OF
GH

CM
HC
OJ

MO

OH

LH

DC
FF
NK
NG

KL

KD
MP

LB

·278 POKES+4,21:Fl=2:FORZ=IT024:F2=80:POK
ES+1,F1:FORY=1T05:POKES+15,F2 FE

·279 F2=F2/1.1:NEXTY:Fl=F1+9:NEXTZ:POKES+
6, 15: RETURN HH

'280 FORP=STOS+24:POKEP,.:NEXT:POKES+24,1
5 ~

·281 POKES+5,8:POKES+6,255:POKES+4,23:F1=
10 BG

'282 FORZ=1T030:F2=30:POKES+1,F1:FORY=1TO
10:POKES+15,F2 OC

·285 F2=F2*1.01:NEXT:Fl=Fl+l:NEXT:POKES+6
,15: RETURN FC

·288 FORP=STOS+24:POKEP,.:NEXT:POKES+24,1
5 ~

·289 POKES+5,8:POKES+6,255:POKES+4,23:Fl=
II:F2=25 OJ

'290 FORZ=5T050:POKES+1,F1:POKES+15,F2:F2
=F2*.97:F1=F1+1:NEXT:POKES+6,15:RETURN OE

'296 FORP=STOS+24:POKEP,.:NEXT:POKES+24,1
5:POKES+5,24:POKES+6,248:POKES+4,33 NJ

'299 FORP=17TOI3STEP-1:POKES,P:FORT=125TO
135:POKES+1,T:NEXTT,P:POKES+4,32 JF

·3(jI) RETURN 1M
'301 FORP=STOS+24:POKEP,.:NEXT:POKES+24,1
5 ~

'302 POKES+5,8:POKES+6,255:POKES+4,23:Fl=
15:F2=Fl PN

·303 FORZ=1TOI0:POKES+1,F1:POKES+15,F2:F2
=F2*1.01:F1=Fl*1.3:NEXTZ 01

'304 POKES+6,15:RETURN CA
'305 FORP=STOS+24:POKEP,.:NEXT:POKES+24,1
5: POKES+5,8:POKES+6,255: POKES+4,23 GE

'306 Fl=8:F2=4:FORZ.IT030:POKES+l,F1:POKE
S+15,F2:F2=F2*1.01:Fl=F1+1:NEXT KO

·307 POKES+6,15:RETURN CA
·308 FORP.STOS+24:POKEP,.:NEXT CN
'309 POKES+24,15:POKES+5,155:POKES+6,245 OH
·310 POKES+4,129:FORP=5(JT055:POKES,D CE
·311 FORT=35T055:POKES+1,T:NEXTT,P:POKES+
4,128: FORT=ITOl(ft):NEXT:RETURN CE

'312 FORP=STOS+24:POKEP,.:NEXT:POKES+24,1
5 ~

'313 POKES+5,8:POKES+6,255:POKES+4,23:FOR
F1.4TOI8STEP2:POKES+15,F1 CI

'314 FORF2.1(JT0180STEP2:POKES+1,F2:NEXTF2
,F1:POKES+6,15:RETURN NM

'315 FORP.STOS+24:POKEP,.:NEXT:POKES+24,1
5 ~

·316 POKES+5,8:POKES+6,255:POKES+4,23 GF
·317 FORF=15T08STEP-l:FORF1=18TOI0STEP-2:
POKES+15,F1 JA

·318 FORF2=12T04STEP-l:POKES+l,F2:POKES+1
5,F:NEXTF2,F1,F:POKES+6, 15:RETURN GP

·319 FORP=STOS+24:POKEP,.:NEXT:POKES+24,1
5 ~

'320 POKES+5,96:POKES+6,96:POKES+4,23:POK
ES+2,85:POKES+1,36 IG

·321 FORF=1TOI0:NEXT:POKES+6,15:RETURN 01

'322 FORP=STOS+24:POKEP,.:NEXT:POKES+24,1
5 ~

'323 POKES+1,10:POKES,5:POKES+5,129:POKES
+6,129:POKES+4,21:RETURN BI

'324 FORP=STOS+24:POKEP,.:NEXT:POKES+24,1
5 ~

·325 POKES+1,25:POKES,5:POKES+5,20:POKES+
6, 20:POKES+4,129:FORT=IT075:NEXT MP

'326 POKES+4,128:RETURN EH
'327 DATA 169,,133,251,133,253,169,208,13
3,252,169,240,133,254,162,8 IB

·328 DATA 160,,177,251,145,253,136,208,24
9,230,252,230,254,202,208,240,96 IC

·329 DATA035,24,60,110,110,110,110,110,11
o ~

'330 DATA036,255,199,231,129,,60,126,255 KF
'331DATA037,255,60,24,255,219,153,153,24KF
·332 DATA038,24,24,60,102,102,60" MG
'333DATA039,,126,127,127,112,126,,255 PO
·334 DATA040,110,110,110,110,110,110,110,
110 EK

·335 DATA042,60,60,255,153,60,60,60,60 HG
'336 DATA081,255,231,231,231,231,219,195,
231 DO

'337 DATA083,231,195,153,189,165,153,195,
255 PD

'338DATA086,27,31,31,27,59,123,219,155 CH
·339 DATA088,126,102,102,126,24,24,30,30 OK
'340 DATA091.216,248,248,216,220,222,219,
217 JI

·341 DATA092,175,88,171,88,168,88,168,88 CL
'342 DATA102,219,54,219,102,219,54,219,10
2 OK

'343DATA104,24,255,192,192,192,255,24,24BA
'344 DATA107,31,24,31,24,31,24,31,24 JM
'345 DATA108,255,182,255,191,240,176,247.
176 JE

'346 DATA109,255,129,255,129,255,255.129,
255 BK

'347 DATA115,248,24,248,24,248,24,248,24 GO
·348DATA123,255,109,255,253,15,13.239,13JH
·349DATA163,255.159,159,239,247.251,253,
255 IN

·350 DATA164,239,239.239,239,239,199,239,
239 EG

'351 DATA165.189,129,153,189,165,129,195,
231 MG

'352 DATA166,255,255,231,219,219,231,255,
255 MD

'353 DATA167,207,183,123,195,129,,255,255 ED
'354 DATA168,199,239,131,239,239,239,239,
239 IJ

'355 DATA169,199,215,199,239,239,239,231,
231 CI

'356 DATA170,129,195,231,195,153,16,153,1
95 KE

·357DATA171,255,255,102,,90,,255,255 AC
·358 DATA173,255,129,255,255,231,231,255,
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MN 

OJ 

BL 

PP 
1M 
AB 
LH 
PO 
NB 

NO 
FA 

OK 
IA 

ND 

JB 
1M 
KN 

IL 

EP 

OF 
GH 

CM 
HC 
OJ 

MO 

OH 

LH 

DC 
FF 
NK 
NG 

KL 

KD 
MP 

LB 

·278 POKES+4,21:Fl=2:FORZ=IT024:F2=80:POK 
ES+l,Fl:FORY=IT05:POKES+15,F2 FE 

·279 F2=F2/1.1:NEXTY:Fl=Fl+9:NEXTZ:POKES+ 
6,15:RETURN HH 

·280 FORP=STOS+24:POKEP,.:NEXT:POKES+24,1 
5 ~ 

·281 POKES+5,8:POKES+6,255:POKES+4,23:Fl= 
10 BG 

·282 FORZ=IT030:F2=30:POKES+l,Fl:FORY=ITO 
10:POKES+15,F2 OC 

·285 F2=F2*1.01:NEXT:Fl=Fl+l:NEXT:POKES+6 
, 15: RETURN FC 

·288 FORP=STOS+24:POKEP,.:NEXT:POKES+24,1 
5 ~ 

·289 POKES+5,8:POKES+6,255:POKES+4,23:Fl= 
II:F2=25 OJ 

·290 FORZ=5T050:POKES+l,Fl:POKES+15,F2:F2 
=F2*.97:Fl=Fl+l:NEXT:POKES+6,15:RETURN OE 

·296 FORP=STOS+24:POKEP,.:NEXT:POKES+24,1 
5:POKES+5, 24:POKES+6, 248: POKES+4, 33 NJ 

·299 FORP=17TOI3STEP-l:POKES,P:FORT=125TO 
135:POKES+l,T:NEXTT,P:POKES+4,32 JF 

·300 RETURN 1M 
·301 FORP=STOS+24:POKEP,.:NEXT:POKES+24,1 
5 ~ 

·302 POKES+5,8:POKES+6,255:POKES+4,23:Fl= 
15:F2=Fl PN 

·303 FORZ=ITOI0:POKES+l,Fl:POKES+15,F2:F2 
=F2*1.01:Fl=Fl*I.3:NEXTZ 01 

·304 POKES+6,15:RETURN CA 
·305 FORP=STOS+24:POKEP,.:NEXT:POKES+24,1 
5:POKES+5,8:POKES+6,255:POKES+4,23 GE 

·306 Fl=8:F2=4:FORZ=IT030:POKES+l,Fl:POKE 
S+15,F2:F2=F2*1.01:Fl=Fl+l:NEXT KO 

·307 POKES+6,15:RETURN CA 
·308 FORP=STOS+24:POKEP,.:NEXT CN 
·309 POKES+24,15:POKES+5,155:POKES+6,245 OH 
·310 POKES+4,129:FORP=5rJT055:POKES,D CE 
·311 FORT=35T055:POKES+l,T:NEXTT,P:POKES+ 
4, 128: FORT=ITOI00:NEXT: RETURN CE 

·312 FORP=STOS+24:POKEP,.:NEXT:POKES+24,1 
5 ~ 

·313 POKES+5,8:POKES+6,255:POKES+4,23:FOR 
Fl=4TOI8STEP2:POKES+15,Fl CI 

·314 FORF2=lrJTOI80STEP2:POKES+l,F2:NEXTF2 
,Fl:POKES+6,15:RETURN NM 

·315 FORP=STOS+24:POKEP,.:NEXT:POKES+24,1 
5 ~ 

·316 POKES+5,8:POKES+6,255:POKES+4,23 GF 
·317 FORF=15T08STEP-l:FORFl=18TOI0STEP-2: 
POKES+15,Fl JA 

·318 FORF2=12T04STEP-l:POKES+l,F2:POKES+l 
5,F:NEXTF2,Fl,F:POKES+6,15:RETURN GP 

·319 FORP=STOS+24:POKEP,.:NEXT:POKES+24,1 
5 ~ 

·320 POKES+5,96:POKES+6,96:POKES+4,23:POK 
ES+2,85:POKES+l,36 IG 

·321 FORF=ITOI0:NEXT:POKES+6,15:RETURN 01 

·322 FORP=STOS+24:POKEP,.:NEXT:POKES+24,1 
5 ~ 

· 323 POKES+l,10:POKES,5:POKES+5,129:POKES 
+6, 129:POKES+4,21:RETURN BI 

·324 FORP=STOS+24:POKEP,.:NEXT:POKES+24,1 
5 ~ 

·325 POKES+l,25:POKES,5:POKES+5,20:POKES+ 
6,20:POKES+4,129:FORT=IT075:NEXT MP 

·326 POKES+4,128:RETURN EH 
·327 DATA 169,,133,251,133,253,169,208,13 
3,252,169,240,133,254,162,8 IB 

·328 DATA 160,,177,251,145,253,136,208,24 
9,230,252,230,254,202,208,240,96 IC 

·329 DATA035,24,60,110,l10,l10,l10,110,11 
o ~ 

·330 DATA036,255,199,231,129,,60,126,255 KF 
·331DATA037,255,60,24,255,219,153,153,24KF 
·332 DATA038,24,24,60,102,102,60" MG 
·333 DATA039,,126,127,127,112,126,,255 PO 
·334 DATM)4() ,Ur) ,Ur),1 F) ,IF) ,U r),1 F) ,Ur), 
110 EK 

·335 DATA042,60,60,255,153,60,60,60,60 HG 
·336 DATA081,255,231,231,231,231,219,195, 
231 DO 

·337 DATA083,231,195,153,189,165,153,195, 
255 PD 

·338 DATA086,27,31,31,27,59,123,219,155 CH 
·339 DATA088,126,102,102,126,24,24,30,30 OK 
·340 DATA091,216,248,248,216,220,222,219, 
217 JI 

·341 DATA092,175,88,171,88,168,88,168,88 CL 
·342 DATA102,219,54,219,102,219,54,219,10 
2 OK 

·343DATA104,24,255,192,192,192,255,24,24BA 
·344 DATA107,31,24,31,24,31,24,31,24 JM 
·345 DATA108,255,182,255,191,240,176,247, 
176 JE 

·346 DATA109,255,129,255,129,255,255,129, 
255 BK 

·347 DATA115,248,24,248,24,248,24,248,24 GO 
·348DATA123,255,109,255,253,15,13,239,13JH 
·349 DATA163,255,159,159,239,247,251,253, 
255 IN 

·350 DATA164,239,239,239,239,239,199,239, 
239 EG 

·351 DATA165,189,129,153,189,165,129,195, 
231 MG 

·352 DATA166,255,255,231,219,219,231,255, 
255 MD 

·353 DATA167,207,183,123,195,129,,255,255 ED 
·354 DATA168,199,239,131,239,239,239,239, 
239 IJ 

·355 DATA169,199,215,199,239,239,239,231, 
231 CI 

·356 DATA170,129,195,231,195,153,16,153,1 
95 KE 

·357 DATA171,255,255,102,,90,,255,255 AC 
·358 DATA173,255,129,255,255,231,231,255, 
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-372 DATA
·373 DATA
'374 DATA
·375 DATA
·376 DATA
·377 DATA
·378 DATA
·379 DATA

255 IP
-359 DATAI86.255.231.255.231.255.231.255.
231 CN

-360 DATAI89.255.129.255.239.255.129.255.
239 EK

'361 DATAI97.255 •• 255.255.255.255 •• 255 DE
·362 DATA220.250.21.218.21.26.21.26.21 IP
'363 DATA230.54.177.129.108.108.153.153.1
02 MI

'364 DATA242.255.255.189.189.129.255.219.
255.-1 EA

-365 DATA .""t""t"t". MH
'366 DATA .•8.2.1.2.1 •• 1.1.1 •• 1.352.4.2 •• JC
-367 DATA •• 1.. 16.. 1.. 1.. 1.32.1 .. 2.2.. FI
'368 DATA .• 1.. 1.1.2.16.1 .. 1.. 1... 1.. FO
'369 DATA •• 4.1.2 •• 1•• 1.2.1.1.2.1 •• 4.. HL
'37(J DATA .• 1.. 1.. 1.1.1 .....1.... KK
·371 DATA •• 2.1.1.1.1.32.1.1.4.1.2.1.1.34

10
-'tlt""""",- MH
• .2.1.1.2.16.2.1.' .1 •• 2.2.2.2 •• 01
•• 1.. 1•• 1•• 1•• 1.1.1.1.984.2 •• LO
•• 2.1.1 •• 1.2.1.2.1 •• 32.2.2.2 •. FG
• , , t 2, ,1" 1" 1 t ,129, , " . CG
• .24; 1.1.1.1 •• 2.1.1 •• 1.65 •• 24 •• NI
e,1",1"1,1,,1,,1,,,1,. FG
•• 1.2.2.1.2.1 ••• 168•• 129.2.1.1.

MB
·381 DATA "[UP][RIGHT][s +][DOWN][RVSOFF]
[LEIT][s M)[s M][DOWN][LEFr][s M)[s M]" GA

·382 DATA "[UP][UP]#[DOWN)[LEFr)([DOWN][L
EFr]([DOWN)[LEFr]*" NG

'383 DATA "[UP][RVSON][e ')[RIGHT][RIGHT]
[sEP] [DOWN] [4"[LEFr]"] [s B] [RVSOFF]$$[ RV
SON][s B][DOWN][4"[LEFr]"][s B)[e R)[e R
][s B]" IK

'384 DATA "[OOWN]&" PN
'385 DATA "[s J)[s I][DOWN][LEFr)[LEFr][3
"[e +]"]" KF

'386 DATA "[UP]*[DOWN][LEFr)[RVSOFF)[s B]
[DOWN][LEFr)[s B]" BB

·387 DATA "[DOWN][LEFr)[s X]" FA
·388 DATA "[UP][UP][3"[LEFr]")[e *][RVSON
] [RVSOFF] [sEP] [DOWN] [3" [LEIT]"] [RVSON] [
sEP)[e T][e *][DOWN)[4"[LEFr]")[sEP] [RV
SOFF] , [RVSON ][SS ][ e *][ DOWN][ 5" [LEFr]" ][
RVSOFF][e *][RVSON][3"[e T]"][RVSOfF][sE
P]" IK

'389 DATA "[LEFr][LEFr][RVSON][e *][sEP][
e *][sEP][DOWN][4"[LEFr]"][4"="]" JL

'390 DATA 1.1.2.2.3.3.4.5.5.6.6.6.7.7.7.8LP
'391 DATA 1.1.2.2.3.4.<.< HF
'392 DATA 1.1.2.2.3.4.<.< HF
'393 DATA 1.1.2.2.3.65.":;".":;" NK
'394 DATA 1.1.2.2.3.65.":978".":978" NM
'395 DATA0....... PD
-396 DATA0 •••• 4•• 32.6 OC
-397 DATA0.96.5.60.160.8.255.16 JE
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-398 DATA016.255.8.19.255.200.36.255 EC
'399 DATA036.9.255.144.18.255.72.37 FF
-4(}J DATA126.164.42.60.84.36.24.36 GF
-401 DATA042.60.84.4.90.32.2.126 AN
·4(J2 DATA064.1.9rJ.128 .. 36.. AC
-403 DATA0 ••• 56.255 •• 67.255 CO
-404 DATAI92.55.255.224.15.255.240.15 ED
·405 DATA255.240.15.255.240.14.255.176 CE
-406 DATA014.127.48.30.190.184.62.221 PJ
·407 DATAI88.127.107.126.252.255.159.120 NB
-408 DATA221.143.120.73.7.56.127.3 LK
·409 DATA024.93.3.12.8.30.30. FB
·410 DATA047.53 •• 10.85 •• 20. DJ
·411 DATA052.66.15.24.102.31.44.90 KG
-412 DATA033.6.102.1.3.90.1.7 BN
-413 DATAI65.227.11.219.211.21.231.175 PC
-414 DATA046.231.119.89.126.189.113.219 II
-415 DATAI53.96.165.1.113.153.129.107 JI
·416 DATAI26.193.102.195.97.37.129.161 CP
·417 DATA015 •• 241.15 •• 241.10. DO
-418 DATA081.14 •• 113.58 •• 92.220 OD
-419 DATA0.120••• 132•• 1.74 IC
-420 DATA016.1.2.40.3.135.40.5 00
·421 DATAI34.144.14.205.144.31.123.208 PH
·422 DATA061.183.248.61.207.228.41.183 FH
·423 DATAI00.41.207.44.41.255.56.26 KB
·424 DATA001.24.3.207 •• 3.183. HP
·425 DATAr}J7.207 •• 5.122.128.11.239 NG
·426 DATA128.13.123.64.13.86.192.220 HF
·427 DATA0.248 .. 1.4 .. 2.2 FH
·428 DATA0.2.138 •• 2.2 •• 2 EO
-429 DATAr}J2 •• 2.3.6.3.7.9 NF
-430 DATArIJ3.143.9.3.223.9.13.254 ID
·431 DATAI98.30.253.230.63.123.246.127 DO
·432 DATAI83.255.191.207.247.223.183.250 JD
·433 DATAI59.207.242.159.255.242.151.255 EA
-434 DATA210.103.255.204.2 •• 64.231 PO
-435 DATArIJ3.231.192.7.219.224.7.189 LJ
·436 DATA224.15.219.224.15.231.240.15 JJ
·437 DATA255.240.15.255.240.15.255.240 KD
·438 DATA015.255.240.15.255.240.15.255 IJ
·439 DATA240.15.255.240.31.255.248.31 AP
-440 DATA255.248.31.127.216.61.239.124 LG
·441 DATA047.191.236.58.250.172.45.149 DN
-442 DATA246.95.86.174.164.221.202.102 OH
·443 DATAfJ .. 254 .. 1.127 .. 2 HB
-444 DATA223 •• 4.207 •• 11.103. GE
·445 DATA021.191 •• 43.215 •• 87.223 PF
·446 DATA0.87.224 •• 87.243 •• 91 KO
-447 DATA251 •• 45.255 •• 22.255. PE
-448 DATA011 ••• 5.191 •• 2.192 PO
-449 DATAfJ.l.63 ... 213.. AA
·450 DATA090 ••• 45 ••• 42.220 MJ
·451 DATAI27 ••• 254.128 •• 251.64 ED
·452 DATA0.243.32 •• 230.208 •• 253 FD
'453 DATA168 •• 235.212 •• 251.234. FB
-454 DATArIJ7.234 •• 207.234 •• 223.218 JP
·455 DATA0.255.180•• 255.104.. IP

-

255 IP 
-359 DATA186.255.231.255.231.255.231.255 . 
231 CN 

-360 DATA189.255.129.255.239.255.129.255. 
239 EK 

-361 DATA197.255 •• 255.255.255.255 •• 255 DE 
-362 DATA220.250.21.218.21.26.21.26.21 IP 
-363 DATA230.54.177.129.108.108.153.153.1 
02 MI 

-364 DATA242.255.255.189.189.129 . 255.219. 
255.-1 EA 

·365 DATA ., J , , , , , , , t , t , t , • MH 
-366 DATA _ .8.2.1.2.1 •• 1.1.1 •• 1.352.4.2. _ JC 
-367 DATA _ .1 •• 16 •• 1 •• 1 •• 1.32.1 •• 2.2. _ FI 
-368 DATA _ .1 .. 1. 1 • 2 • 16. 1 .. 1 .. 1 ... 1. _ FO 
-369 DATA _.4.1.2 •• 1 •• 1.2.1.1.2.1 •• 4._ HL 
-37r} DATA _ .1 .. 1 .. 1.1.1 ..... 1 ... _ KK 
-371 DATA _. 2.1.1.1.1.32.1.1.4.1.2.1.1.34 . -
-372 DATA -"'ft"",ttt,,· 

IO 
MH 

-373 DATA 
-374 DATA 
-375 DATA 
-376 DATA 
-377 DATA 
-378 DATA 
-379 DATA 

_.2.1.1.2.16.2.1.' .1 •• 2.2.2.2._ 01 
_.1 .. 1 •• 1 •• 1 •• 1.1.1.1.984.2._ LO 
_ .2.1.1 •• 1.2.1.2.1 •• 32.2.2.2._ FG 
.",2"1"1,,1,,129,,,,. CG 
_ .24.1.1.1.1 •• 2.1.1 •• 1.65 •• 24. _ NI 
.,1",1,,1,1,,1,,1,.,1,. FG 
_.1.2.2.1.2.1 ••• 168 •• 129.2.1.1. 

MB 
-381 DATA "[UP][RIGHT][s + ][DOWN][RVSOFF] 
[LEFT][s M][s M][DOWN][LEFT][s M][s M]" GA 

-382 DATA "[UP][UP]#[DOWN][LEFT]( [DOWN][L 
EFT]([DOWN][LEFT]*" NG 

-383 DATA "[UP][RVSON][e '][RIGHT][RIGHT] 
[sEP ][DOWN][ 4" [LEFT]"][s B ][RVSOFF]$$[ RV 
SON][s B][DOWN][41[LEFT]"][S B][e R][e R 
][s B]" IK 

-384 DATA "[DOWN]&" PN 
-385 DATA "[s J][s I][DOWN][LEFT][LEFT][3 
"[e +]"]" KF 

-386 DATA "[UP]*[DOWN][LEFT][RVSOFF][s B] 
[DOWN][LEFT][s B]" BB 

-387 DATA "[DOWN][LEFT][s X]" FA 
-388 DATA I[UP][UP][31[LEFT]"][e *][RVSON 
] [RVSOFF][ sEP ][DOWN ][3" [LEFT] II ][RVSON][ 
sEP][e T][e *][DOWN][4"[LEFT]"][sEP] [RV 
SOFF] , [RVSON ][ SS ][ e *][ DOWN][ 5" [ LEFT]" ][ 
RVSOFF][e *][RVSON][3"[e T]"][RVSOfF][sE 
P]" IK 

-389 DATA "[LEFT][LEFT][RVSON][e *][sEP][ 
e *][sEP][DOWN][41[LEFT]"][4"=I]" JL 

-390 DATA 1.1.2.2.3.3.4.5.5.6.6.6.7.7.7.8LP 
-391 DATA 1.1.2.2.3.4.<.< HF 
-392 DATA 1.1.2.2.3.4.<.< HF 
-393 DATA 1.1.2.2.3.65.":;".":;" NK 
-394 DATA 1.1.2.2.3.65.":978".":978" NM 
-395 DATA0..... . . PD 
-396 DATA0., •• 4 •• 32.6 OC 
-397 DATA0,96.5.60.160.8.255.16 JE 
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-398 DATA016.255.8.19.255.200.36.255 EC 
-399 DATA036.9.255.144.18.255.72.37 FF 
-400 DATA126.164.42.60.84,36.24.36 GF 
-401 DATA042.60.84.4.90.32.2.126 AN 
-402 DATA064.1.90.128 •• 36.. AC 
-403 DATA0 ••• 56.255 •• 67.255 CO 
-404 DATAI92.S5.255.224.15.255.240.15 ED 
-405 DATA255.240.15.255.240.14.255.176 CE 
-406 DATA014.127.48.30.190.184.62.221 PJ 
-407 DATAI88.127.107.126.252.255.159.120 NB 
-408 DATA221.143.120.73.7.56.127.3 LK 
-409 DATA024.93.3.12.8.30.30. FB 
-410 DATA047.53 •• 10.85 •• 20. DJ 
-411 DATA052.66.15.24.102.31.44.90 KG 
-412 DATA033.6.102.1.3.90.1.7 BN 
-413 DATA165.227.11.219.211.21.231.175 PC 
-414 DATA046.231.119.89.126.189.113.219 II 
-415 DATA153.96.165.1.113.153.129.107 JI 
-416 DATAI26.193.102.195.97.37.129.161 CP 
-417 DATA015 •• 241.15 • • 241.10. DO 
-418 DATA081.14 •• 113.58,.92.220 OD 
-419 DATA0.120 ••• 132 •• 1.74 IC 
-420 DATA016.1.2.40.3.13S.40.5 00 
-421 DATAI34.144.14.205.144.31.123.208 PH 
-422 DATA061.183.248.61.207.228.41.183 FH 
-423 DATA100.41.207.44.41.255.56.26 KB 
-424 DATA001.24.3,207 •• 3.183. HP 
-425 DATAr}}7.207 •• 5.122.128.11.239 NG 
-426 DATAI28.13.123.64.13.86.192.220 HF 
-427 DATA0.248 •• 1.4 •• 2.2 FH 
-428 DATMJ.2.138 .. 2.2 .. 2 EO 
-429 DATAr}J2 •• 2.3.6.3.7.9 NF 
-430 DATAr'J3.143.9.3.223.9.13.254 ID 
-431 DATA198.30.253.230.63.123.246.127 DO 
-432 DATA183.255.191.207.247.223.183.250 JD 
-433 DATA159.207.242.159.255.242.151.255 EA 
-434 DATA210.103.255.204.2.,64.231 FO 
-435 DATA003.231.192.7.219.224.7.189 LJ 
-436 DATA224.15.219.224.15.231.240.1S JJ 
-437 DATA255.240.15.255.240.15.255.240 KD 
-438 DATA01S.255.240.15.25S.240.15.255 IJ 
-439 DATA240,15.255.240.31.255.248.31 AP 
-440 DATA255.248.31.127.216.61.239.124 LG 
-441 DATA047 .191.236.58.2S0.172.45.149 DN 
-442 DATA246.95.86.174.164.221.202.102 OM 
-443 DATA0 •• 254 •• 1.127 •• 2 HB 
-444 DATA223 •• 4.207 •• 11.103. GE 
-445 DATA021.191 •• 43.215 •• 87.223 PF 
-446 DATA0.87.224 •• 87.243 •• 91 KO 
-447 DATA251 •• 45.255 •• 22.255. PE 
-448 DATA011 ••• 5.191 •• 2.192 PO 
-449 DATMJ.1.63 ... 213.. AA 
-450 DATA090 ••• 45 ••• 42.220 ~U 

-451 DATA127 ••• 254.128 •• 251.64 ED 
-452 DATA0.243.32 •• 230.208 •• 253 FD 
-453 DATA168 •• 235.212 •• 251.234. FB 
-454 DATA007.234 •• 207 . 234 •• 223.218 JP 
-455 DATA0,255.180 •• 25S.104.. IP 
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FF
GF
AN
AC
CO
ED
CE
PJ
NB
LK
FB
DJ
KG
BN
PC
II
JI
CP
DO
OD
IC
00
PH
FH
KB
HP
NG
HF
FH
EO
NF
In
DO
JD
EA
Fa
W
JJ
KD
IJ
AP
LG
DN
<X-I
HB
GE
PF
KO
PE
PO
AA
~U

ED
FD
FB
JP
IP

·456 DATA208,,253,l6fJ,,3,64, PI
'457 DATA252,128"171,,,90, CO
-458 DATAfJ,18rJ.. ,84" ,220 JK
-459 DATA061,188,,42,84,,61,188 JI
·460 DATA0,42,84,,61,188,,62 NK
·461 DATA124,,45,180,,61,188, KI
·462 DATA042,84,,45,l8fJ,,62,124 EP
-463 DATA0,61,l88,,42,84,,61 EL
·464 DATA188,,42,84,,45,180, PN
·465 DATA058,92,,45,180,,21,90 IB
-466 DATA0,22,173"ll,86,128,239 GI
·467 DATArfJ2,189,64,3,195,192,2,189 DC
·468 DATAr!64,2,195,64,3,189,194,2 FB
·469 DATA195,65,3,189,193,2,67,67 CH
·470 DATArfJ5,166,199,10,221,74,21,lr!6 KH
-471 DATA156,38,182,148,91,87,92,108 MC
·472 DATA171,182,87,85,202,88,169,170 LF
·473 DATA103,214,106,89,69,214,39,255 AA
-474 DATA236,26,105,88,7,255,240,28 AE
·475 DATArfJ7,231,224,11,126,208,21,60 OM
-476 DATA168,46,255,l16,95,126,250,95 IA
·477 DATA129,250,95,189,250,47,255,244 GK
-478 DATA020,255,40,ll,,208,4,255 PB
'479 DATA032,3,,192,2,230,64,3 GL
'480 DATA153,192,3,219,192,2,36,64 GK
·481 DATArflJ2,219,64,3,36,192,2,219 JH
'482 DATA064,3,36,192,2,219,64, JI
'483 DATA0,252"l,122,,3,183 FE
'484 DATA0,3,207"l,254" ID
-485 DATA252",120",120, JI
·486 DATAfJ,12rJ" ,120" , 12rJ JO
-487 DATAfJ .. 12rJ.. ,12rJ,64, FB
-488 DATA120,32,,120,32,,252,96 LG
·489 DATArfJ1,255,192,15, ,224,31,255 AH
-490 DATA240,24,3,240,15,255,224,221 OK

DVORAK KEYBOARD
FROM PAGE 57

C·64 VERSION
-10 REM DVORAK KEYBOARD FOR THE C-64 ND
·20 FORT=49152T049198:READDT:POKET,DT:NEX
TT HO

'30 SYS49152:POKE49153,0:POKE49154,224:PO
KE49156,0:POKE49157,224 ML

·40 POKE49162,255:POKE49192,255:SYS49152 LJ
-50 POKE1,53:REM ACTIVATE RAM KERNAL EE
-60 FORT=rJT032:REM REDEFINE NORMAL KEY DE
FS IN

·70 READAD:READVA HP
·80 POKE60289+AD,VA KF
-90 NEXTT NG
·100 FORT=r/f037:REM REDEFINE SHIFTED KEY
DEFS DH

-110 READAD:READVA HP

-120 POKE60354+AD,VA KK
-130 NEXTT NG
-14rJ NEW:END GH
-150 REM ML ROUTINE FOR COPYING BASIC AND

KERNAL ROM TO RAM IN
-160 DATA173,0,160,141,0,160,172,5,192,19
2,191,240,23,238,1,192,238,4,192 FI

-170 DATA173,4,192,240,3,76,0,192,238,2,l
92,238,5,192,76,0,192,172,4,192,192 AF

-180 DATA255,240,3,76,13,192,96 FD
-190 REM NON SHIFTED DATA LC
-200 DATA62,39,9,44,14,46,17,80,22,89,25,
70,30,71,33,67,38,82,41,76,46,63 GE

-210 DATA13,79,18,69,21,85,26,73,29,68,34
,72,37,84,42,78,45,83,50,45 GI

-220 DATA12,59,23,81,20,74,31,75,28,88,39
,66,36,77,47,87,44,86,55,90,40,91,43,61 1M

-230 REM SHIFTED DATA MH
·240 DATA59,64,24,38,27,42,32,40,35,41,40
,93,43,43 GP

-250 DATA62,34,9,60,14,62,17,208,22,217,2
5,198,30,199,33,195,38,210,41,204,46,47 HH

-260 DATA13,207,18,197,21,213,26,201,29,l
96,34,200,37,212,42,206,45,211,50,45 10

·270 DATA12,58,23,209,20,202,31,203,28,21
6,39,194,36,205,47,215,44,214,55,218 BO

C-128 VERSION

-10 REM DVORAK KEYBOARD FOR THE C-128 LI
-20 FAST CF
-30 FORI=r/f0177:REM COPY DOWN NORMAL KEY
DEFS EA

-4rJ POKEDEC( II 13rJfJ" )+1, PEEK (DEC( "FA8rJ" )+1) CM
-50 NEXTI MN
-60 FORI=r/f0177:REM COpy DOWN SHIFTED KEY

DEFS BE
-7rJ POKEDEC("l359")+I,PEEK(DEC("FAD9")+I) FA
-8rJ NEXTI MN
·90 REM CHANGE KEY TABLE POINTERS FD
'lrJfJ POKE83rJ, DEC( II(,rJII) CN
-lFJ POKE831, DEC( "13") EO
·120 POKE832,DEC("59") DD
.l3rJ POKE833, DEC("l3") DI
-140 REM REDEFINE NORMAL KEY DEFS LN
'150 FORT=r/f032 NN
·160 READAD:READVA HP
'17rJ POKEDEC("13rJfJ")+AD, VA NA
·180 NEXTT NG
-190 REM REDEFINE SHIFTED KEY DEFS LM
-200 FORT:f/f037 NI
·210 READAD:READVA HP
·22rJ POKEDEC("l359")+AD, VA LE
·230 NEXTT NG
•24fJ SLOW CE
'250 NEW:END GH
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EC 
FF 
GF 
AN 
AC 
CO 
ED 
CE 
PJ 
NB 
LK 
FB 
DJ 
KG 
BN 
PC 
II 
JI 
CP 
DO 
OD 
IC 
00 
PH 
FH 
KB 
HP 
NG 
HF 
FH 
EO 
NF 
ID 
DO 
JD 
EA 
FO 
W 
JJ 
KD 
IJ 
AP 
LG 
DN 
Ot-l 
HB 
GE 
PF 
KO 
PE 
PO 
AA 
~U 

ED 
FD 
FB 
JP 
IP 

I M PODTANT' Letters on white background are Bug Repellent line codes. Do not enter theml Pages 101 and 102 explain these codes 
n 1ft • and provide other essential information on entering Ahoyl programs. Refer to these pages before entering any programsl 

-456 DATA2~8,,253,16~,,3,64, PI 
-457 DATA252,128"171,,,90, CO 
-458 DATA0,180",84",22~ JK 
-459 DATA~61,188,,42,84,,61,188 JI 
-460 DATA~,42,84,,61,188,,62 NK 
-461 DATA124,,45,180,,61,188, KI 
-462 DATA042,84,,45,18~,,62,124 EP 
-463 DATA~,61,188,,42,84,,61 EL 
-464 DATA188, ,42,84,,45,18(j, PN 
-465 DATA~58,92,,45,18~,,21,90 IB 
-466 DATA~,22,173,,11,86,128,239 GI 
-467 DATA002,189,64,3,195,192,2,189 DC 
-468 DATA064,2,195,64,3,189,194,2 FB 
-469 DATA195,65,3,189,193,2,67,67 CH 
-47~ DATA(fj5,166,199,1~,221,74,21,1~6 KH 
-471 DATA156,38,182,148,91,87,92,108 MC 
-472 DATA171,182,87,85,202,88,169,170 LF 
-473 DATA103,214,1~6,89,69,214,39,255 AA 
-474 DATA236,26,1~5,88,7,255,24~,28 AE 
-475 DATA(fj7,231,224,11,126,2~8,21,6~ OM 
-476 DATA168,46,255,116,95,126,250,95 IA 
-477 DATA129,25~,95,189,25~,47,255,244 GK 
-478 DATA~2~,255,4~,11,,2~8,4,255 PB 
-479 DATA032,3,,192,2,23~,64,3 GL 
-480 DATA1 53,192,3,219,192,2,36,64 GK 
-481 DATA002,219,64,3,36,192,2,219 JH 
-482 DATA064,3,36,192,2,219,64, JI 
-483 DATA0,252,,1,122,,3,183 FE 
-484 DATA0,3,207"1,254,, ID 
-485 DATA252",120",12~, JI 
-486 DATA0,120",120",12~ JO 
-487 DATA0"12~,,,12~,64, FB 
-488 DATA12~,32,,120,32,,252,96 LG 
-489 DATA(fj1,255,192,15,,224,31,255 AH 
-49~ DATA24~,24,3,240,15,255,224,221 OK 

DVORAK KEYBOARD 
FROM PAGE 57 

(-64 VERSION 

-1~ REM DVORAK KEYBOARD FOR THE C-64 ND 
- 2~ FORT=49152T049198:READDT:POKET,DT : NEX 
TT HO 

-30 SYS49152 : POKE49153,~:POKE49154,224:PO 

KE49156,0:POKE49157,224 ML 
-40 POKE49162,255:POKE49192,255: SYS49152 W 
-50 POKE1,53:REM ACTIVATE RAM KERNAL EE 
- 6~ FORT=(JT032 :REM REDEFINE NORMAL KEY DE 
FS IN 
-7~ READAD:READVA HP 
- 8~ POKE6~289+AD,VA KF 
-9~ NEXTT NG 
-1~~ FORT=0T037:REM REDEFINE SHIFTED KEY 
DEFS DH 

-110 READAD:READVA HP 

-12~ POKE6~354+AD,VA KK 
- 13~ NEXTT NG 
-140 NEW:END GH 
-15~ REM ML ROUTINE FOR COPYING BASIC AND 

KERNAL ROM TO RAM IN 
-16~ DATA173,~,160,141,0,16~,172,5,192,19 

2,191,24~,23,238,1,192,238,4,192 FI 
-170 DATA173,4,192,24~,3,76,~,192,238,2,1 
92,238,5,192,76,~,192,172,4,192,192 AF 

-180 DATA255,240,3,76,13,192,96 FD 
-19~ REM NON SHIFTED DATA LC 
-200 DATA62,39,9,44,14,46,17,8~,22,89,25, 
7~,30,71 , 33,67,38,82,41,76,46,63 GE 

-210 DATA13,79,18,69,21,85,26,73,29,68,34 
,72,37,84,42,78,45,83,50,45 GI 

-22~ DATA12,59,23,81,2~,74,31,75,28,88,39 

,66,36,77,47,87,44,86,55,9~,4~,91,43,61 1M 
-23~ REM SHIFTED DATA MH 
-24~ DATA59,64,24,38,27,42,32,4~,35,41,40 

,93,43,43 GP 
-25~ DATA62,34,9,60,14,62,17,2~8,22,217,2 

5,198,3~,199,33,195,38,21~,41,204,46,47 HH 
-26~ DATA13,2~7,18,197,21,213,26,2~1,29,1 

96,34,200,37,212,42,206,45,211,5~,45 10 
-270 DATAI2,58,23,2~9,20,202 , 31,2~3,28,21 

6,39,194,36,2~5,47,215,44,214,55,218 BO 

(-128 VERSION 

- 1~ REM DVORAK KEYBOARD FOR THE C-128 LI 
-2~ FAST CF 
-3~ FORI=(JT0177:REM COPY DOWN NORMAL KEY 
DEFS EA 

-4(j POKEDEC( "13()f)" )+1, PEEK( DEC( "FA8(J")+I) CM 
-5~ NEXTI MN 
-6~ FORI=(JT0177:REM COpy DOWN SHIFTED KEY 

DEFS BE 
-7(j POKEDEC( "1359" )+1, PEEK( DEC( "FAD9" )+1) FH 
-8~ NEXTI MN 
-9~ REM CHANGE KEY TABLE POINTERS FD 
-Fj(j POKE83(j,DEC("()f)") CN 
-ll(j POKE831,DEC("13") EO 
-12(j POKE832,DEC("59") DD 
-13(j POKE833,DEC("13") DI 
-14~ REM REDEFINE NORMAL KEY DEFS LN 
-150 FORT=(JT032 NN 
-160 READAD:READVA HP 
-17(j POKEDEC("13(j(J")+AD,VA NA 
-180 NEXTT NG 
-19~ REM REDEFINE SHIFTED KEY DEFS 1M 
-2~~ FORT=0T037 NI 
-210 READAD:READVA HP 
-22(j POKEDEC( "1359")+AD, VA LE 
-230 NEXTT NG 
'24~ SLOW CE 
-250 NEW:END GH 

AHOYI 121 



11' AHOYI

.'

·1

PN
GET'2,A$,B$ IE
T2=T1:S2=Sl EG
T1~ASC(A$+CHR$(0)) DG
Sl=ASC(B$+CHR$(0)) CK
FOR X=2 TO 255 STEP 32 CJ

PRINT#1,"U1 2 rJ"; T2; S2 FF
PRINT#!,"B-P 2"; X FI
INPUT,l, EN,EM$,ET,ES LI
IF EN<>0 THEN GOTO 1980:REM DIS

CK

DISK CHECKUP
..OM PAGI97

IMPORt'ANTI Letters on white background are Bug Repellent line codes. Do notent,r theml Pages 101 and 102 explain these codes
" • and provide other essential information on entering Ahoy! programs. Refer to these pages before entering any programs!

·26r) REM NON SHIFTED DATA LC
'270 DATA62,39,9,44,14,46,17,80,22,89,25,
70,30,71,33,67,38,82,41,76,46,63 GE

·280 DATA13,79,18,69,21,85,26,73,29,68,34
,72,37,84,42,78,45,83,50,45 GI

'290 DATA12,59,23,81,20,74,31,75,28,88,39
,66,36,77,47,87,44,86,55,90,40,91,43,61 1M

·3rh REM SHIFTED DATA MH
·310 DATA59,64,24,38,27,42,32,40,35,41,40
,93,43,43 GP

·320 DATA62,34,9,60,14,62,17,208,22,217,2
5,198,30,199,33,195,38,210,41,204,46,47 HH

·330 DATA13,207,18,197,21,213,26,201,29,1
96,34,2r}),37,212,42,206,45,211,50,45 10

'340 DATA12,58,23,209,20,202,31,203,28,21
6,39,194,36,205,47,215,44,214,55,218 BO

·4r}fj PRINT II -- START LINKS DIFFERENT (~)
·410 PRINT JJ
·42r) PRINT II -- TRACE FILE LEN ~ DIR FIL
E LEN NA

·430 PRINT JJ
·44r) PRINT II -- FILES DO NOT OVERLAP ®
·450 PRINT JJ
·460 PRINT II -- (3) BLOCKS FRE ®
·47r) PRINT ~ JJ
·48r) REM--- HT. -"-_.u ~--- DD
·49r) REM SHO -36 CY- SHP NP
•YY) REM CMG CMM GB
·51r) REM CMG BOX BELOW CMM BD
·52r) REM CMG CMM GB
·53r) REM SHL -36 CP- SH@ FJ
·540 REM------------------------------- DD
.5Y) PRINT II [s OH36"[e Y]"Hs P] HL
.56r) PRINT II [e G)THIS UTILITY DOES NOT W
RITE TO DISK.[e M) EN

'57r) PRINT II [e G][36" "][e M) CK
•Fh GOTO 280 CG •58r) PRINT II [e G][ 3" "][ RVSON)( PROBLEM F
'11r) REM INNER TRACE LOOP NP ILES ARE DISPLAYED)[RVSOFF][4" "][e M) IA
·12r) PRINT,l,"U1 2 rJ";T;S IN '59r) PRINT II [e G][FJ" "][RVSON)IN INVERS
·lY) INPUT#1, EN,EM$,ET,ES OA E VIDEO)[RVSOFF][9" "][e M) OK
·140 IF EN<>r) THEN Goro 196r):REM DISK TRA ·60r) PRINT II [s L][36"[e P)"][S @) PM

CE ERROR AK ·61r) FOR X~l TO 1ry)r):NEXT DO
·150 LT%(I)=LT%(I)+l HO ·620 PRINT JJ
·160 IF OB%(T,S)<>0 THEN coro 1410:REM FI ·630 REM------------------------------- CD
LE INTERSECT FJ ·640 REM FIND START OF ACTIVE FILES HM

·170 OB%(T,S)=I AD ·650 PRINT JJ
·18r) GET#2,A$,B$ DH ·66r) PRINT "[6" ")START[2rJ" ")LENGTH II GB
·19r) IF A$='''' THEN Goro 14Y):REM TRACE LO .67r) PRINT "FILE T, S[4" ")FILE NAME[5"
OP CONTINUE FI ")DIR--TRACE" CE

·2r)r) IF B$~1I11 THEN B$=CHR$«)) OE .68r) PRINT 1[4"[e T)") [5"[e T)I][3" "][
·21r) T~ASC(A$):S=ASC(B$) EN 11"[e T)I][4" 1][3"[e T)") [5"[e T)")" DD
·220 GOTO 120:REM INNER TRACE LOOP ~ EP ·690 OPEN 1,8,15 PG
·23r) REM******************************* CE •7ry) OPEN 2,8,2, "'" EI
·240 REM DISK CHECK-UP AI '710 T1=18:S1=1:I=1 KH
.2Y) REM JD •nr) REM NEXT DIRECTORY SECTOR W
·26r) REM DON FULTON FI . 730: IF T1..r) THEN GOTOF)F): REM DIRECTO
·270 REM******************************* CE RY CLOSE BI
·28r) DIM I,S,T,X,Y,Z GA ·7M): PRINT'l,"Ul 2 rJ";T1;Sl EI
·290 DIM BC,EN,ES,ET,IM,LC,OF,PF,Sl,S2,SF '750: INPUT'1, EN,EM$,ET,ES JL
,T1,T2 EB ,760: IF EN<>0 THEN GOTO 1980:REM DISK

·300 DIM TS%(144),SS%(144),LD%(144),LT%(1 ERROR
44),PF%(144),N$(144) NG ·770

·310 DIM OB%(35,20) HC '780
·320 CLOSE 1:0PEN 1,8,15:CLOSE 2:CLOSE 1 AN ·790
·330 REM------------------------------- CD '8ry)
·340 PRINT CHR$(147) FG ·810
·350 PRINT JJ ·820
·360 PRINT "[12" ")DISK CHECK-UP 00 .83r)
·370 PRINT "[11" "][e T) CiJ;:) ·8M)
·38r) PRINT II CHECKS: OD .8Y)
·390 PRINT JJ K ERROR

I M PODTANT' Letters on white background are Bug Repellent line codes. 00 not enter theml Pages 101 and 102 explain these codes n ." . and provide other assential lnformation on entering AhoyJ programs. Refer to these pages before entering any programs! 

·26() REM NON SHIITED DATA LC ·Mh PRINT 11 -- START LINKS DIFFERENT (~J 
·270 DATA62.39.9.44.14.46.17.80.22.89.25. ·410 PRINT JJ 
70.30.71.33.67.38.82.41.76.46.63 GE ·420 PRINT 11 -- TRACE FILE LEN = DIR FIL 

·280 DATA13.79.18.69.21.85.26.73 .29.68.34 E LEN NA 
.72.37.84.42.78.45.83.50.45 GI ·430 PRINT JJ 

·29() DATA12.59.23.81.2().74.31.75.28.88.39 ·44() PRINT 11 -- FILES DO NOT OVERLAP ® 
.66.36.77.47.87.44.86.55.90.40.91.43.61 1M ·450 PRINT JJ 

.3f)f) REM SHIITED DATA MH ·46() PRINT 11 -- (3) BLOCKS FRE ® 
·310 DATA59.64.24.38.27.42.32.40.35.41.40 ·470 PRINT ~ JJ 
.93.43.43 GP ·480 REM----t+t+tTtt-------+~~+~~~~+t--- DD 

·32() DATA62.34.9.6().14.62.17.2()8.22.217.2 ·49() REM SHO -36 CY- SHP NP 
5.198.3().199.33.195.38.21().41.2()4.46.47 HH ·5()() REM CMG CMM GB 

·33() DATAl3.2()7.18.197.21.213.26.2()1.29.1 ·5F) REM CMG BOX BELOW CMM BD 
96.34.200.37.212.42.206.45.211.50.45 10 ·520 REM CMG CMM GB 

·3M) DATAl2.58.23.209.2().2()2.31.2()3.28.21 ·53() REM SHL -36 CP- SH@ FJ 
6.39.194.36.205.47.215.44.214.55.218 BO ·540 REM-------------------------------- DD 

DISK CHECKUP 
·5Y) PRINT 11 [5 OH36"[e Yl"Hs Pl HL 
·56() PRINT 11 [e G )THIS UTILITY DOES NOT W 

FROM .... ' •• 97 RITE TO DISK. [e M) EN 
r_ .57() PRINT 11 [e G)[36" ")[e M) CK 

·lfh GOTO 280 CG ·58() PRINT 11 [e G)[3" ")[RVSON)(PROBLEM F 
·IF) REM INNER TRACE LOOP NP ILES ARE DISPLAYED)[RVSOFF)[4" ")[e M) I A 
·12() PRINT#l."U1 2 (J";T;S IN ·59() PRINT 11 [e G)[l(J" ")[RVSON)IN INVERS 
·13f) INPUT#l. EN.EM$,ET,ES OA E VIDEO)[RVSOFF)[9" ")[e M) OK 
·lM) IF EN <>0 THEN GOTO 196():REM DISK TRA ·6()0 PRINT 11 [s L)[36"[e P)")[S @) PM 

CE ERROR AK ·610 FOR X=l TO 1000:NEXT DO 
·150 LT%(I)=LT%(I)+l HO ·620 PRINT JJ 
·160 IF OB%(T,S) <>0 THEN GOTO 1410:REM FI ·630 REM------------------------------- CD 
LE INTERSECT FJ ·64() REM FIND START OF ACTIVE FILES HM 

·1700B%(T,S)=I AD ·650 PRINT J J 
·18() GET#2,A$,B$ DH ·66() PRINT "[6" ")START[2(J" ")LENGTH 11 GB 
·19() IF A$="" THEN GOTO 14Y):REM TRACE 10 ·67() PRINT "FILE T, S[4" ")FILE NAME[5" 
OP CONTINUE FI ")DIR--TRACE" CE 

·2()f) IF B$="" THEN B$=CHR${f)) OE ·68() PRINT 1[4"[e T)") [5"[e T)I)[3" ")[ 
·21() T=ASC(A$):S=ASC(B$) EN ll"[e T)I)[4" 1)[3"[e T)") [5"[e T)")" DD 
·220 GOTO 120:REM INNER TRACE LOOP ~ EP ·690 OPEN 1,8,15 PG 
.23() REM******************************* CE ·7()() OPEN 2,8,2. "#" EI 
·240 REM DISK CHECK-UP AI ·710 T1=18:S1=1:I=1 KH 
.250 REM JD ·720 REM NEXT DIRECTORY SECTOR LJ 
·260 REM DON FULTON FI ·730: IF T1=0 THEN GOT01010:REM DIRECTO 
.270 REM******************************* CE RY CLOSE BI 
·28() DIM I,S,T,X,Y,Z GA ·7M): PRINT#l,"Ul 2 ()II;Tl;Sl EI. I 
·290 DIM BC,EN,ES,ET,IM,LC,OF,PF,Sl,S2,SF ·750: INPUT#l, EN,EM$,ET,ES JL 

,T1,T2 EB ·760: IF EN<>0 THEN GOTO 1980:REM DISK 
·300 DIM TS%(144) ,SS%(144) ,LD%(144) ,LT%(l ERROR PN 
44),PF%(144),N$(144) NG ·770 GET#2.A$,B$ IE 

·310 DIM OB%(35,20) HC ·780 T2=T1:S2=Sl EG 
·320 CLOSE 1:0PEN 1,8,15:CLOSE 2:CLOSE 1 AN ·790 T1=ASC(A$+CHR$(0)) DG 
·330 REM------------------------------- CD ·800 Sl=ASC(B$+CHR$(0)) CK 
·340 PRINT CHR$(147) FG ·810 FOR X=2 TO 255 STEP 32 CJ 
·3Y) PRINT JJ ·82() PRINT#l, "U1 2 (J"; T2; S2 FF 
·360 PRINT 11 [12" ")DISK CHECK-UP 00 .83f) PRINT#!."B-P 2"; X FI 
·370 PRINT "[11" ")[e T) c:Lt:') ·84() INPUT#l, EN,EM$,ET,ES LI 
·38() PRINT 11 CHECKS: OD ·8Y) IF EN<>() THEN GOTO 198():REM DIS 
·390 PRINT JJ K ERROR CK 

128 AHOYI 



EN
CK

IA

OK
PM
DO
JJ
CD
HM
JJ
GB,
CE

DD
PG
EI
KH
W

BI
EI
JL

PN
IE
EG
DG
CK
CJ
FF
FI
LI

CK

'860: GET#2,C$,D$,E$.F$,G$,H$,I$,J$,K
$,L$,M$,N$,O$,P$,Q$,R$,S$,T$,U$ KM

'8i(): IF C$-'''' THEN GOTO 98():REM DIRE
CTORY CONTINUE MG

,880: TS%(I)-ASC(D$+CHR$(0» FB
'890: SS%(I)-ASC(E$+CHR$(0» GF
·900: N$(I)=F$+G$+H$+I$+J$+K$+L$+M$+N
$+O$+P$+Q$+R$+S$+T$+U$ LI

'91(): PRINTIl, "B-P 2";X+28 GB
•92(): GET#2, V$, W$ NN
'930: LD%(I)-ASC(V$+CHR$(0»+256*ASC(
W$+CHR$(0» NH
'9'f~ PRINT I;TAB(4)TS%(I);T@',":
~S%(I); IC

'950: PRINT TAB(13)N$(I);TAB(29)LD%(I
);TAB(33);"--";LT%(I) MA

-96(): 1=1+1 MJ
,970: REM DIRECTORY CONTINUE BM
-98(): NEXT DM
•99() GOTO 73(): REM NEXT DIRECTORY SECTOR 1M
'l(}ft) REM DIRECTORY CLOSE PI
·10F) IM-I-l GN
·1020 CLOSE 2:CLOSE 1 CI
·1030 REM------------------------------ NE
·1040 PRINT JJ
·10Y) PRINT " CHECKING START LINKS FOR OV
ERLAP" HM

-1060 PRINT JJ
·1070 IF IM=0 OR 1M-I THEN GOTO 1250:REM

START LINK END ON
·1080 FOR 1=2 TO 1M FJ
·1090: FOR Y-l TO I-I GN
·ll(ft) : IF TS%(Y)=TS%(I)THEN IF SS%(Y)
=SS%(I)THEN GOTO 1150:REM FILE OVERLAP NK

·1110: NEXT PP
·1120 NEXT IA
·1130 GOTO 1250:REM START LINK END CO
·1140 REM FILE OVERLAP BO
·1150: PF%(I)-l:PF%(Y)=l GM
·1160: OF-l:REM SET OVERLAP FLAG AK
,1170: PRINT Y;CHR$(18);TAB(4)TS%(Y);
TAB(8)"."; EH

,1180: PRINT TAB(9)SS%(Y);TAB(13)N$(Y
);CHR$(146); LO

·1l9(): PRINT TAB(29)LD%(y);TAB(33);"-
-";LT%(Y) LI

,1200: PRINT I;CHR$(18);TAB(4)TS%(I);
TAB(8)","; IH

,1210: PRINT TAB(9)SS%(I);TAB(13)N$(I
) ;CHR$(l46); DO

·122(): PRINT TAB(29)LD%(I);TAB(33);"-
-";LT%(I) FI

-1230 GOTO 1110:REM START LINK CONTINUE HN
·1240 REM START LINK END LM
·125() IF OF=() THEN PRINT "[5" "l--START L
INKS OK-" IH

·1260 REM----------------------------- KC
·1270 PRINT JJ

·128() PRINT " TRACING FILES" KC
-1290 PRINT JJ
-13(ft) OPEN 1,8,15 PG
-131C) OPEN 2,8,2,"#" EI
-1320 IF IM-0 THEN GOTO 1530:REM TRACE EN
D KO

·1330 FOR I-I TO 1M FI
-1340: T-TS%(I) BC
·1350: S-SS%(I) BC
·1360: LT%(I)=0 PD
·137(): PF$="" GN
•138(): SF-() CH
-139() GOTO 12():REM INNER TRACE LOOP KI
•14(ft) REM FILE INTERSECT FA
-1410 PF%(OB%(T,S»=l DO
·142() PF%(I)=l OA
-1430 SF-l:REM SET INTERSECT FLAG FN
'1440 REM TRACE LOOP CONTINUE GG
·1450 BC-BC+LT%(I) GJ
·146(): PRINT I;TAB(4)TS%(I);TAB(8)","
;TAB(9)SS%(I); IC

'1470: IF LT%(I)<>LD%(I) THEN PF%(I)=
PF%(I)+2:PRINT CHR$(18); CM

'1480: PRINT TAB(13)N$(I);TAB(29)LD%(
I):TAB(33);"-";LT%(I) MA

·140/): IF PF$<>~THEN PRINT "[3" "l(F
ILE";I;"CONTAINS " +fF$;")":PRINT FG

'lY}): IF SF=l IfEN PRINT "[ 3" "1 (FIL
E":I;"INTERSECTS FILE ";OB%(T,S):")":PRI
NT PC

'1510 NEXT IA
'152() REM TRACE END CM
·1530 CLOSE 2:CLOSE 1 CI
'1540 REM------------------------------ NE
'15Y) PRINT JJ
·156() PRINT " PROBLEM FILES--" MI
'157() PIUNT " [13"[c Tl"l" IF
·1580 IF IM=0 THEN GOTO 1710:REM PROBLEM
FILE END CO

·1590 FOR I-I TO 1M FI
'16(}j: IF PF%(I)-() THEN GOTO 169():REM P
ROBLEM LOOP CONTINUE IE

,1610: PF-l:REM SET PROBLEM FILE FLAG KG
,1620: PRINT I: LL
'1630: IF PF%(I)-l OR PF%(I)-3 THEN PRI

NT CHR$(l8); PG
·16M): PRINT TAB(4)TS%(I);TAB(8)",";TAB
(9)SS%(I): CE

-1650: PRINT CHR$(18);TAB(13)N$(I);CHR$
(146); FM

'1660: IF PF%(I)-2 OR PF%(I)=3 THEN PRI
NT CHR$(18); OD

'167CJ: PRINT TAB(29)LD%(I);TAB(33);"--"
;LT%(I) BH

,1680: REM PROBLEM LOOP CONTINUE LM
'1690 NEXT IA
'17(ft) REM PROBLEM FILE END OM
'17l() IF PF-() THEN PRINT "[6" "lNONE" GB

AHOYI 129

DD 
NP 
GB 
BD 
GB 
FJ 
DD 
HL 

EN 
CK 

IA 

OK 
PM 
DO 
JJ 
CD 
HM 
JJ 
GB 

CE 

DD 
PG 
EI 
KH 
W 

BI 
EI 
JL 

PN 
IE 
EG 
DG 
CK 
CJ 
FF 
FI 
LI 

CK 

·S60: GET#2,C$,D$,E$,F$,G$,H$,I$,J$,K 
$,L$,M$,N$,O$,P$,Q$,R$,S$,T$,U$ KM 

. S70: IF C$="" THEN Garo 9Sr): REM DIRE 
CTORY CONTINUE MG 

·SSO: TS%(I)=ASC(D$+CHR$(O)) FB 
·S90: SS%(I)=ASC(E$+CHR$(0)) GF 
·900: N$(I)=F$+G$+H$+I$+J$+K$+L$+M$+N 
$+O$+P$+Q$+R$+S$+T$+U$ LI 

·9F): PRINT#l, "B-P 2";X+2S GB 
·92r): GET#2, V$, W$ NN 
·930: LD%(I)=ASC(V$+CHR$(0))+256*ASC( 
W$+CHR$(O)) NH 
·9~~ PRINT I;TAB(4)TS%(I);T (SI ","; 
~S%(I); IC 

·950: PRINT TAB(13)N$(I);TAB(29)LD%(I 
);TAB(33);"--";LT%(I) MA 

·960: 1=1+1 MJ 
·970: REM DIRECTORY CONTINUE BM 
·9S0: NEXT DM 
·990 GOTO 730:REM NEXT DIRECTORY SECTOR 1M 
·10r}) REM DIRECTORY CLOSE PI 
·1010 IM=I-1 GN 
·1020 CLOSE 2:CLOSE 1 CI 
·1030 REM------------------------------ NE 
·1040 PRINT JJ 
·10Y) PRINT " CHECKING START LINKS FOR OV 
ERLAP" HM 

·1060 PRINT JJ 
·1070 IF IM=O OR IM=l THEN GOTO 1250:REM 

START LINK END ON 
·10S0 FOR 1=2 TO 1M FJ 
·1090: FOR Y=l TO 1-1 GN 
·1100: IF TS%(Y)=TS%(I)THEN IF SS%(Y) 
=SS%(I)THEN GOTO 1150:REM FILE OVERLAP NK 

·1110: NEXT PP 
·1120 NEXT IA 
·1130 GOTO 1250:REM START LINK END CO 
·1140 REM FILE OVERLAP BO 
·1150: PF%(I)=l:PF%(Y)=l GM 
·1160: OF=l:REM SET OVERLAP FLAG AK 
·1170: PRINT Y;CHR$(lS);TAB(4)TS%(Y); 
TAB(S)","; EH 

·11S0: PRINT TAB(9)SS%(Y);TAB(13)N$(Y 
) ;CHR$(l46); LO 

·1l9r): PRINT TAB(29)LD%(Y);TAB(33);"-
-";LT%(Y) LI 

·1200: PRINT I;CHR$(lS);TAB(4)TS%(I); 
TAB(S)","; IH 

·1210: PRINT TAB(9)SS%(I);TAB(13)N$(I 
);CHR$(146); DO 

·122r): PRINT TAB(29)LD%(I) ;TAB(33); "-
-";LT%(I) FI 

·1230 GOTO 1110:REM START LINK CONTINUE HN 
·1240 REM START LINK END 1M 
·125r) IF OF=r) THEN PRINT "[5" "]--START L 
INKS OK--" IH 

·1260 REM----------------------------- KC 
·1270 PRINT JJ 

·12sr) PRINT " TRACING FILES" KC 
. 129r) PRINT JJ 
·13r}) OPEN 1,S,15 PG 
·131r) OPEN 2,S,2,"#" EI 
·1320 IF IM=O THEN GOTO 1530:REM TRACE EN 
D KO 

·1330 FOR 1=1 TO 1M FI 
. 134r) T=TS%(I) BC 
·1350 S=SS%(I) BC 
·1360 LT%(I)=O PD 
• 137r) PF$="" GN 
• 13sr) SF=r) CH 
·139r) GOTO 12r):REM INNER TRACE LOOP KI 
·1400 REM FILE INTERSECT FA 
·1410 PF%(OB%(T,S))=l DO 
• 142r) PF%(I)=l OA 
. 14Y) SF=l: REM SET INTERSECT FLAG FN 
·1440 REM TRACE LOOP CONTINUE GG 
·1450 BC=BC+LT%(I) GJ 
·146r): PRINT I;TAB(4)TS%(I);TAB(S)"," 

;TAB(9)SS%(I); IC 
·1470: IF LT%(I)<>LD%(I) THEN PF%(I)= 
PF%(I)+2:PRINT CHR$(lS); CM 

·14S0 : PRINT TAB(13)N$(I);TAB(29)LD%( 
I);TAB(33);"--";LT%(I) MA 

·149r): IF PF$<>~THEN PRINT "[3" "](F 
ILE";I;"CONTAINS " +l)?F$;")":PRINT FG 

·lYh: IF SF=l H'EN PRINT "[ 3" "] (FIL 
E";I;"INTERSECTS FILE ";OB%(T,S);")":PRI 
NT PC 

·1510 NEXT IA 
·1520 REM TRACE END CM 
·1530 CLOSE 2:CLOSE 1 CI 
·1540 REM------------------------------ NE 
·1550 PRINT JJ 
·156r) PRINT " PROBLEM FILES--" MI 
·157r) PRINT" [13"[c T]"]" IF 
·15S0 If IM=O THEN GOTO 1710:REM PROBLEM 
FILE END CO 

·1590 FOR 1=1 TO 1M FI 
·1600: IF PF%(I)=O THEN GOTO 1690:REM P 

ROBLEM LOOP CONTINUE IE 
·1610: PF=l:REM SET PROBLEM FILE FLAG KG 
·162r): PRINT I; LL 
·1630: IF PF%(I)=l OR PF%(I)=3 THEN PRI 

NT CHR$(lS); PG 
·16M): PRINT TAB(4)TS%(I);TAB(S)",";TAB 
(9)SS%(I); CE 

·1650: PRINT CHR$(lS);TAB(13)N$(I);CHR$ 
(146); FM 

·1660: IF PF%(I)=2 OR PF%(I)=3 THEN PRI 
NT CHR$(lS); OD 

·167r): PRINT TAB(29)LD%(I) ;TAB(33); "--" 
;LT%(I) BH 

·16sr): REM PROBLEM LOOP CONTINUE 1M 
·1690 NEXT IA 
·17r}) REM PROBLEM FILE END OM 
·17F) IF PF=r) THEN PRINT "[ 6" "]NONE" GB 
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idents add 6 % sales tax.
The Com-Dnun upgrade for Samp

ler-64 turns the program into a drum
machine, with real time and step time
sequencer, three different drumkits
with eight precussion sounds to each,
and variable tempos and time signa
tures. Price is $29.95, or $14.95 wben
purchased with Sampler-64. (FA res
idents add 6%.)

Micro Arts Products, 215-336-1199
(see address list, page 14).

HOW-tO PROO.-'"
ShareData will market a Home

Companion series of interactive how
to software, providing information to
help the user diagnose and solve spe
cific problems in areas like auto
maintenance, weight control and nu
trition, and money management.
lWenty programs are planned, with
five scheduled for fall release. Price
will be under $10 each.

SbareData, Inc., 612-829-0109 (see
address list, page 14).

·1880: GET'2,W$,X$,Y$,Z$ DK
·1890: IF X<>0 AND X<>18 THEN BU=BU+ASC

(W$+CHR$(fJ» JE
·19(fJ NEXT IA
·19FJ PRINT" BLOCKS FREE = ";BU;TAB(20)"

(BAM)" KN
·1920 CLOSE 2:CLOSE 1 CI
·193(j END IC
·1940 REM---------------------------- NE
·1950 REM DISK TRACE ERROR EI
·196(J IF EN=66 THEN PF$="ILLEGAL LINK": GO
TO 145fJ:REM TRACE LOOP CONTINUE LB

·1970 REM DISK ERROR IP
'198fJ PRINT JJ
·1990 PRINT " UNRECOVERABLE DISK ERROR" GI
·2(J'fJ PRINT JJ
·2010 PRINT EN;EM$;ET;ES NP
·2020 CLOSE 2:CLOSE 1 CI
'2030 END IC

Manual: Exec, each $24.95.)
Addison-Wesley Publishing Com

pany, 617-944-3'XJO (see address list,
page 14).

DIOITAL UMPLIIIO
Sampler-64 allows the musician to

digitally convert audible sound into
a series of numbers that can be stored
in memory, processed in various
ways, and replayed on a keyboard.
Complex sounds can be created with
facilities like looping, dubbing (mix
ing different sampled sounds), block
editing (dividing a sample into eight
blocks w1llch can be arranged at
will), echo, and reverb. The package
includes a small hardware box that
attaches to the 64's user port, menu
driven software, a microphone, and
a cable to route output to a TV. A
MIDI interface that will be available
by the end of the year will allow key
board control of Sampler-64, and in
corporate a sequencer. Price is
$89.95 plus $3.50 shipping; PA res-

AMlO. MANUAL
The final release in Addison-Wes

ley's four-volume Amiga Technical
Reference Series, the Amiga ROM
KenUJl Reference Manual: Libraries
and Devices ($34.95), lists and de
scribes the Amiga's built-in ROM
routines and systems software which
support graphics, sound, and anima
tion. (Previously published were the
Amiga Hardware Reference Manual,
Amiga Intuition Reference Manual,
and Amiga ROM KenUJ! Reference

Continued from page 14

within a range of 10,000 years, and
zoom in for views of constallations,
the moons of Jupiter, a solar eclipse,
the position of Halley's Comet, the
Virgo Cluster of galaxies, Venus
crossing the sun, and more. Price is
$64.95; lab pack, $194.85.

CBS Interactive Learning, 203
622-2500 (see address list, page 14).
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·1720 PRINT JJ
·17YJ PRINT " BLOCK COUNT • "; Be NP
'1740 PRINT JJ
·1750 PRINT " BLOCKS FREE. ";664-Be;TAB(
2(J) " (TRACE) " CO

.176(J FOR I.fJ TO 1M FH
·177(J: LC-LC+LD%( I) EA
'178/) NEXT IA
·179(J PRINT" BLOCKS FREE a ";664-LC;TAB(
20)"(DIR)" OH

'18(fJ REM-------------------- NE
'1810 REM DIR BAM BLOCKS FREE KG
'1820 OPEN 1,8,15 PG
'183(J OPEN 2,8,2,"1" EI
·18MJ PRINT#!, "Ul 2 (l'; 18; (J EA
'1850 INPUT,l, EN,EM$,ET,ES BP
·1860 IF EN<>0 THEN GOTO 1980:REM DISK ER

ROR PO
·1870 FOR Xa0 TO 35 CC

·1720 PRINT JJ ·1880: GETt2,W$,X$,Y$,Z$ DK 
·1730 PRINT " BLOCK COUNT - "; BC NP ·1890: IF X<>0 AND X<>18 THEN BU=BU+ASC 
·1740 PRINT JJ (W$+CHR$(0» JE 
·17Sf) PRINT" BLOCKS FREE - ";664-BC;TAB( ·19(}j NEXT IA 
2()" (TRACE) " CO ·19F) PRINT" BLOCKS FREE = ";BU;TAB(20)" 

.1760 FOR I.r) TO 1M FH (BAM)" KN 
·177fJ: LC-LC+LD%(I) EA ·1920 CLOSE 2:CLOSE 1 CI 
·17sr) NEXT IA ·193() END IC 
·179() PRINT" BLOCKS FREE = ";664-LC;TAB( ·1940 REM------------------------------ NE 
2()"(DIR)" OH ·1950 REM DISK TRACE ERROR EI 

·18(}) REM--------------------~--------- NE ·1960 IF EN=66 THEN PF$="ILLEGAL LINK":GO 
·1810 REM DIR BAM BLOCKS FREE KG TO 1450:REM TRACE LOOP CONTINUE LB 
·1820 OPEN 1,8,15 PG ·1970 REM DISK ERROR IP 
·1830 OPEN 2,8,2,"#" EI ·198() PRINT JJ 
·18M) PRINT#l,"Ul 2 0";18;() EA ·1990 PRINT " UNRECOVERABLE DISK ERROR" GI 
·1850 INPUT#l, EN,EM$,ET,ES BP ·2(}}) PRINT JJ 
·1860 IF EN<>0 THEN GOTO 1980:REM DISK ER ·2010 PRINT EN;EM$;ET;ES NP 

ROR PO ·2020 CLOSE 2:CLOSE 1 CI 
·1870 FOR X=0 TO 35 CC ·2030 END IC 

Continlled from page 14 

within a range of 10,000 yean;, and 
zoom in for views of constallations, 
the moons of Jupiter, a solar eclipse, 
the position of Halley's Comet, the 
Virgo Cluster of galaxies, Venus 
crossing the sun, and more. Price is 
$64.95; lab pack, $194.85. 

CBS Jnteractive Learning, 203-
622-2500 (see address list, page 14). 

AMIG" MANUAL 
The final release in Addison-Wes

ley's four-volume Amiga Technical 
Reference Series, the Amiga ROM 
Kef1Ul1 Reference Manual: Libraries 
and Devices ($34.95), lists and de
scribes the Amiga's built-in ROM 
routines and systems software which 
support graphics, sound, and anima
tion. (previously published were the 
Amiga Hardware Reference Manual, 
Amiga Intuition Reference Manual, 
and Amiga ROM Kef1Ul1 Reference 

Manual: Exec, each $24.95.) 
Addison-Wesley Publishing Com

pany, 6l7-944-3"iUO (see address list, 
page 14). 

DIGITAL SAMPLINO 
Sampler-64 allows the musician to 

digitally convert audible sound into 
a series of numbers that can be stored 
in memory, processed in various 
ways, and replayed on a keyboard. 
Complex sounds can be created with 
facilities like looping, dubbing (mix
ing different sampled sounds), block 
editing (dividing a sample into eight 
blocks which can be arranged at 
will) , echo, and reverb. The package 
includes a small hardware box that 
attaches to the 64's user port, menu
driven software, a microphone, and 
a cable to route output to a TV. A 
MIDI interface that will be available 
by the end of the year will allow key
board control of Sampler-64, and in
corporate a sequencer. Price is 
$89.95 plus $3.50 shipping; PA res-

idents add 6 % sales tax. 
The Com-Drum upgrade for Samp

ler-64 turns the program into a drum 
machine, with real time and step time 
sequencer, three different drumkits 
with eight precussion sounds to each, 
and variable tempos and time signa
tures. Price is $29.95, or $14.95 when 
purchased with Sampler-64. (PA res
idents add 6 % .) 

Micro Arts Products, 215-336-ll99 
(see address list, page 14). 

H ... TONOO.· ... 
ShareData will market a Home 

Companion series of interactive how
to software, providing information to 
help the user diagnose and solve spe
ci fic problems in areas like auto 
maintenance, weight control and nu
trition , and money management. 
Twenty programs are planned, with 
five scheduled for fall release. Price 
will be under $10 each . 

ShareData, Jnc., 612-829-D409 (see 
address list, page 14) . 
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HI Tech Expraslons. Inc.
2699 South Bayshore Drive

Suite lOOOA. Coconut GrO'."e, Florida 33133
305/854·23181-800-848·9273

Telex 6712408 IMICO

HeartWare'"
Animated Friendship Greeting Disk

And Love Note Maker
Suggested Retail Price $9.95

WareWlthAIl'"
Colorfully DesIgned Paper, Enwlopea,

Stickers, Marms,Disk Labels,Dlsk
Suggested Retail Price $14.95

R.... Service No. 101

Order Now FromYour Distributor.

Celebrate EveryOccasion
WithYourCOmputer!

You've no idea just how much fun your computer can be!
With Hi Tech Expressions creative software, your computer will come alive

with musical animation, paper printouts, and computer greetings.
With CardWare and HeartWare you can personalize And the data base will make sure that no occasion
the animation to make your own greeting disks. or friend is forgotten.
Or express special wishes on full-page printouts Add an artistic flair to all ofyour Hi Tech Expressions
and folded cards. with WareWithAU. It's the state-of-the-art supply
Throw a high-tech party with PartyWare. Create festive kit with everything you need to jazz up your
invitations, banners, hats, games ... all kinds ofparty computer creations.
stuff. You can even make floppy disk invitations! Your computer never had such fun!

Available for Commodore 64/128. Alari 400.
800.800 XL. 1200 XL. 130 XE. Apple lie. c. +
with 64K. and IBM PC. XT. AT and PCjr.
with 256K and a color graphics adapter.
·SoO:ware not included in WareWithAJI.

CardWare'"
Animated Birthday Greeting Disk
And AlI·Occasion CarcI Maker
$9.95 Suggested Retail Price

PartyWare'"
CarcI And Party Design Rit Wrth
Database OfFriends And Events
$14.95 Suggested Retail Price

Every Occasion 
With Your Computer! 

You've no idea just how much fun your computer can be! 
With Hi Tech Expressions creative software, your computer will come alive 

with musical animation, paper printouts, and computer greetings. 
With CardWare and HeartWare you can personalize 
the animation to make your own greeting disks. 
Or express special wishes on full-page printouts 
and folded cards. 
Throw a high-tech party with Party Ware. Create festive 
invitations. banners. hats. games . . . all kinds of party 
stuff. You can even make floppy disk invitations! 

CardWare" 
Animated Birthday Greeting Disk 
And AU-Occasion Card Maker 
$9.95 Suggested Retail Price 

PartyWare,. 
Card And Party Design Kit With 
Database Of friends And Events 
$14.95 Suggested Retail Price 

And the data base will make sure that no occasion 
or friend is forgotten . 
Add an artistic flair to all of your Hi Tech Expressions 
with Ware WithAU. It's the state-of-the-art supply 
kit with everything you need to jazz up your 
computer creations. 
Your computer never had such fun! 

HeartWarer. 
Animated friendship Greeting Disk 

And Love Note Maker 
Suggested Retail Price $9.95 

WareWlthAII" 
Colorfully Designed Paper, Envelopes. 

Stickers, Markers, Disk Labels, Disk
Suggested Retail Price $14.95 

Available for Commodore 64/128. Alari 400. 
800.800 XL. 1200 XL. 130 XE. Apple lie. c. + 
with 64K. and IBM PC. XT, AT and PCjr. 

Reader Service No. lOS! 
Hi Tech Expressions, Inc. 

2699 South Bayshore Drive 
Suite lOOOA, Coconut Grove. Florida 33133 

305/ 854·23181·800-848·9273 
Telex 67I2408IMICO 

with 256K and a color graphics adapter. 
· Sonware nol included in WareWithAIi. 
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SUBSCRIBE
TO AHOY!

o Send me 12 issues of the AHOY! Disk
Magazine for $8&00 (5U5.00 Canada and
elsewhere). 1 understand that 1 will be
billed later.

o Send me 24 issues of the AHOY! Disk
Magazine for 516S.00 (5214.00 Canada
and elsewhere). I understand that I will
be billed later.

o Send me twelve issues of AHOY! for
521.95 (529.25 Canada & elsewhere). 1
understand that 1 will be billed later.

o Send me twenty-four issues of AHOY! for
$41.75 ($54.25 Canada and elsewbere). 1
understand that 1 will be billed later.

NAME'-- _
ADDRESS _
CITY _
STATE<-- ..L-ZIP _
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CITY _
STATE<-- ..JJZIP _
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DON'T MISS 
TIlE BOAT! 

SUBSCRmE 
TO AHOY! 

o Send me twelve issues of AHOY! for 
$21.95 ($29.25 Canada & elsewhere). I 
understand that I will be billed later. 

o Send me twenty-four issues of AHOY! for 
$41.75 ($54.25 Canada and elsewhere). I 
understand that I will be billed later. 

NAME~ ____________ __ 
ADD~ ______________ _ 
CITY ________________ _ 
STATE~ ______ ~ZW ____ __ 

o Send me 12 issues of the AHOY! Disk 
Magazine for $8&00 (SIIS.OO Canada and 
elsewhere). 1 understand that I will be 
billed later. 

o Send me 24 issues of the AHOY! Disk 
Magazine for $165.00 ($214.00 Canada 
and elsewhere). 1 understand that 1 will 
be billed later. 

NAME~ ____________ __ 
ADDRESS, ______________ _ 
CITY ________________ __ 

STATE'--______ ~ZW ____ __ 

October 1986 AhoyI Void after October 6, 1986 

READER SERVICE CARD 
To request additional information on any product advertised or otherwise pictured in this issue of Ahoy! 
that Is accompanied by a reader service number J circle the corresponding number below and mail this 

card. We will promptly forward your request to the designated companies. 
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