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L1000 -Treasure to be won & a tree disk with every game
Avaiable tor Commodor e 64, Spect rum 48 Vrom October 85) P i l e  available tor Amstrad)
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Wizard Computer Games,
Alpha House, 10 Carver Street,
Sheffield SI 4F
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William Wobbler is the latest
game from Tony Crowther—
a most exciting adventure
game. Through the
underworld of dark
powers in search of
golden treasure William
struggles against all odds
to vanquish foes and reach his goal.
A game of skill and excitement.
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STATEMENTS
Wizards and Wars

US GOLD HAS TWO NEW RELEASES IN
the shops.

The Wizard and the Princess is the
second release in US Gold's All American
Adventure series and features the Wizard
Harlin who has done the usual dirty deed
of kidnapping a princess and imprisoning
her in a tower. Your task t o  rescue her.

The game is  available o n  disk  o r
cassette at f  14.95 and f  9.95 respectively.

Doughboy features a litt le soldier in
the trenches who tries to  collect the
supplies scattered around, of course there
are enemy troops and fire to avoid on the
way. I t  also costs £9.95 on cassette and
£14.95 on disk and US Gold can be contac-
ted at Unit 10, The Parkway Industrial
Centre, Heneage St, Birmingham B7 41Y.

MATTHEW WOODLEY IS THE WINNER
of Domark's £25,000 prize for completing
Eureka! a n d  fi nding o u t  t h e  secret
telephone number to claim his prize.

Matthew phoned the number four
times before he had the courage to leave
his name because he was too shy to speak
to the answer phone.

The game was translated into French
and German so thousands of people all
over the world have been trying to win
the pr ize. Domark  co-founder, Mark
Strachan said: "When the solicitor rang to
tell me that the prize had been won, I
nearly fell o f f  my  chair! Matthew has
beaten everybody to i t  and we are all
delighted for him."
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Hordes of Henries
ENGLISH SOFTWARE HAS JOINED THE
pre-Christmas rush to  release compila-
tions and brought out Henry's House and
Friends, Volumes 1 and 2.

Each tape contains four titles including
Henry's House, Jet-Boot Jack, Stranded,
Neptune's Daughters and Soldier of For-
tune, the only previously unreleased title.

Each retail at E6.95 and are available
from English Software, 3rd Floor, 1 North
Parade, Parsonage Gardens, Manchester
M60 1I3X,

£25,000 richer

=  = 1 1



128 and 1571 for E500

Scooby Doo Where Are You?

Hewson Game on 64
I ILWSON CONSULTANTS H AS REC-
ently released a new game for the C64en-
titled Paradroid,

The player fi nd himself in an inter-
galactic freighter  us ing a n  Infl uence
Device to suppress a mutinous android
crew.

Full colour high resolution graphics
depict 20 decks on the freighter, which is
equivalent to  400 screens, according to
Hewsons.

Andrew H ew s on  s a id :  " W e ' r e
bringing our original games style to Com-
modore owners and they're liking it"

The game costs 0,95 and is available
from Hewson Consultants, 568 Milton
Trading Estate, Milton, Abingdon, Oxon
OX14 4RX.

THE NEW COMMODORE 128 CO M-
puter is to be offered complete with a disk
drive for E499.99.

The Commodore 1570 is a  single
handed 0.5 Mega byte 51/4 inch floppy disk
drive designed specifically for  the 128.
However, it  is fully  compatible with all
other Commodore home computers.

The drive supports sequential, relative
and user files in Commodore Standard
format, w i t h  340K formatted storage
capacity.

Explaining the rationale behind the
package, Commodor e 's  mar k et ing
manager, Chris Kaday said: " In order to
get the best out of the 128 and run CP/M
effectively, a de facto industry standard
51/
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decided t o  subsidise par t o f  the cost
involved. Al E499.99, the result is one of
the mos t  competitive small business
systems on the market."

Wash 'n' Wipe
FED UP WI I H ALL I  HOSE SCRATCHED
out labels on your old
cassettes? Want to really
smarten up your program
collection. Warnes Wipers
reusable labelling kits could
the answer to your prayers.

For a mere
0,49 you can buy
12 labels plus a
wipers pen from
Warnes Wipers, 23
Werter Rd, London
SW15 21.1 or from
selected high street
stores.

ELITE IS RELEASING A COMPUTER GAME
version o f  the ever popular television
cartoon series, Scooby Doo,

Elite describes the game as "the first
ever computer  car toon", T h e  game
features Shaggy and Scooby try ing t o
unravel the mysteries of Murdoch Castle.

The game is entirely graphic and uses
speech bubbles  f o r  communication.

Steve Wilcox, Elite's sales director said:
"The best comparison we can draw is
with the lazer disk games, the player's role
is very much as the director of an inter-
actives cartoon."

The game is out now and costs 17.95.
Elite can be contacted at Anchor House,
Anchor Road, Aldridge, Walsall WS9 8PW.



Air Ace

Log On Please
Jump for Joy

CONGRATULATIONS T O  T H E 4 0
winners of our Anirog competition which
appeared in our August issue. They will
each be receiving a copy of Anirog's
game, Jump Jet.
Paul Couchman, Stapleford: Frank I
Bedford. Pr i t t lew e l l :  C a r l  Ke l le r ,
Haupstra, W  G e r ma n y :  A n d r e w
Kinnesley, Bunbur y :  S imon  Waites ,
Kilburn: Derek  Tumman, Woodstock:
Richard Sirr , Drumcliffe: C  D e  Haan,
Rotterdam: ER Clarke, Bridgend: Philip
Wood, Poynton: T J Stallard, Kingsbury:
Glen Harrison, Bewdley: Brian Buckly,
Shaw: Robert Moswquemo, Epsom: Ron
Pearson, Ket ter ing;  A n n e  Bla ir ,  9 2
Squadron, Wildenrath: Samantha James,
London: ER TurreII, Great Yarmouth: AC
Rees, Pembroke Dock: P Wake, London:
Sean M c G o v e r n ,  H i n d ley :  C r a i f
McFarlane, Bearsden: Tony McGarrigle,
Co Derry : Maureen James, Durham:
David Aitc hs on,  Dalmell ington:  M
Ramsden, Grimsby: D Woods, St Helens:
Mark Hopkins, Redditch: Ian C Small,
High Wy c o m b e :  A n d r e w  Sm i t h ,
Brixworth: Steven Juby, Scarborough:
Alexander Zwar t,  Breugel, Holland:
Thomas Wats on, Wins ford: Richard
Jeffrey, Castle Donnington: AG Pereira,
London: Patti Taylor, Wimborne: Darren
Harris, Rathfarnham: Ph i l ip  Vincent,
Hastings: Rachel Fox, Abertillery: Peter D
Bewes, Bolton- le-Sands, S  Brehaut,
Eastleigh: J Crane, Liverpool.

ACTIVISION HAS ANNOUNCED A NEW
game which brings the world of hacking
that much closer to the average, honest
computer user.

Hacker is a new game which allows the
player t o  s tumble i n t o  someone's
computer system. You have absolutely no
idea who the system belongs to or what its
function i s  b u t  y ou  realise tha t  i t s
important to find Out these things,

Llama League
LIAMASOFT AN D  ARIOLASOFT ARE
joining forces to market new Llamasoft
releases.

The first game to be affected by the
deal i s  Batalyx , prev iewed o n  t h e
Llamasoft stand at the PCW show. Priced
at £12.95 on disk and £9.95 on cassette it
features six sub-games to keep the player
engrossed.

Ashley Gray of Ariolasoft commented:
"We're delighted to be working closely
with one of the UK's leading computer
games software houses. Batalyx is one of
the best arcade and strategy mix games to
be released and it's  a guaranteed chart
buster."

The only message you get to start you
off is "Log on please". After that you must
fend for yourself.

There is no instruction book let, no
rules and no clues. You're completely on
your own and eventually realise that your
actions in this situation could help save
the world. Again!

Activision i s  a t  1 5  Harley House,
Marylebone Road, London NW1.

Thousands Attend Show

ATTENDANCE FIGURES AT  THE PCW
show broke all records this year.

Over fi v e days mor e than 63,000
visitors arr ived t o  v iew t h e  latest i n
software and hardware,

Glen Powell, director o f  organisers
Montbuild Limited, said: "This  is  the
largest attendance at any computer event
in the UK, and the business audience is
greater t han  f o r  any  o f  t h e  other
specifically business computing shows."

The ninth Personal Computer World
show will again be held at Olympia from
3-7 September 1986.

ALL -  AIR COMBAT EMULATOR, A
program which was originally released for
the C
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Manufacturers, Cascade Games, claim
great things for  the title. According to
Cascade you can feel what it's really like to
fly a high performance military jet with
the smoothest, fastest and most detailed
cockpit view yet seen on micro. There are
views of hills, trees, tanks SAM sites, heli-
copters, ships and enemy aircraft, all in
3D.

The Emulator is priced at 19.95 and
Cascade's address  i s  1 - 3  Hayward
Crescent, Harrogate, North Yorks HG1
5BG.
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THE 64 SOFTWARE CENTRE
Princeton Street, London WC111 4AL

01-430 0954

Account ing systems (Office use)
Anagram Sy s t ems -Sales  Ledger d  175 . 00
Anagram Sy s t ems -  Purchase/Nominal Ledger d  175 . 00
Anagram Sy s t ems -Cas hbook  d  175 . 00
Gemin i -Cas hbook  (with nominal analysis) d  C64. 95
Gemin i -Cas hbook  (with nominal analysis) c  159 . 95
G e mi n i -  Final Accounts d  164 . 95
Gemini -  Final Accounts c  159 . 95
Gemini -  CashbookNATiFinal Accounts c  189 . 95
Gemini -Cas hbook A/ AT/ Final Accounts d  £99 . 95
Ra mt o p -  Accounts Package d  175 . 00
St ud io -Pay ro l l  64 d  £49 . 95
D e l l -  Invoice Generator II  d  124 . 95

Stock Cont rol systems
Prac t ic orp-  Inventory 64 d  129 . 95
Gemin i -S t oc k  Control d  124 . 95
G e mi n i -  Stock Control  c  119 . 95
Anagram -St oc k  Control d  175 . 00

Home applicat ions
G e mi n i -  Home Accounts c  119 . 95
G e mi n i -  Home Accounts d  124 . 95
G e mi n i - Co mb i n e d  Home Pack d  139 . 95
G e mi n i - Co mb i n e d  Home Pack c  134. 95
Fieldmaster -  Home accounts d  or c 119. 95
Adamsof t  -Chec k book  Manager d  114 , 95

Database Filing Systems
Handle -  Diary 64  r  119 . 95
Fie ldmas t er -  Mail label  d  129_95
BI - Th e  Consultant  d  1125.00
Prac t ic orp-  Practifile 64 d  144 . 50
Prec is ion-  Superbase 64 d  187 . 00
Precision -  Superbase Starter  d  139 . 95
Gemin i -Dat abas e d  124 . 95
G e mi n i -  Database c  119 . 95
G e mi n i -  Mailist  d  £24 . 95
Gemini -  Mailist  c  119 . 95
F ieldmaster -  Record Card d  or c 119 . 95
D e l l -  Superfi le  d  114 . 95
Prac t ic orp-  Practicalc 64 d  144 . 50
Prac t icorp-Prac t icalc  II  d  169 . 95
Supersoft -Bus ic alc  1  d o r  c 117 . 95
Supers o f t -  Busicalc 3 d  149 . 95
F ieldmaster -Work s heet   c l , f  or c 119 . 95
Spreadsheets
Handle -  Easy Calcresult    r  E49. 95
Handic -  Advanced Calcresult   r  + d 1 9 0 . 0 0

Word Processors
B . I . -  Paperclip 64 d  190 . 00
S i mp l e -  Simply  Write d  146 . 00
S i mp l e -  Simply  Write c  140, 25
Heswa re -  Heswriter r  142. 95
Fie ldmas t er -  Pagewriter d  or c 129. 95
Bank Street Writer d  169 . 00
Prec is ion-  Superscript  d  169 . 95
DTL -  Wordcraft  40  r  / 6 9 . 9 5

Ut ilit ies
Ada msoft -  lilt  rabasic d  119 . 95
Adamsoft -  Cadpack 64   d  / 3 5 _ 0 0
Adams of t -Char t pak  64 d  124 . 95
Adams of t -Superdis k  d  112 . 50
A d a ms o f t -  Graphics Designer d  119 . 95
Aud i ogen i c -  Forth 64 r  129. 95
Blitz compiler d  150 . 00
Fie ldmas t er -  Poster printer c  119 . 95
Handle -  Mon 64 r  134 . 95
Hesware -  Forth 64 r  159 . 95
Co mmo d o r e - S i mo n s  Basic r  147 . 50
Kuma -  BC Basic r  157. 50
Prac t ic orp-  64 Doctor d 119 . 95
Supers o f t -  Master 64 d 171 . 30
Supers o f t -  Victree r  156_35

Supers o f t -  Mikro Assembler  . . . . .  r 159 . 80
Supers o f t -  Zoom monitor  d  114 . 95
Supersoft  -  Toolkit  64  £ 9 . 9 5
Supersof t  -  Toolkit  64  . c l  111 . 95
Aztec -  Turbo extended basic   c  114. 95
Act iv is ion T h e  Designer's Pencil c  111. 99
Jetpack compiler   d  139 , 95
Jetpack compiler  c  1 1 4  95
F P -  Pascal 64 d  134. 95
O a s i s -  Basic Lightning  c  114. 95
O a s i s -  Basic Lightning  d  119_95
Oasis -  White Lightning c  119. 95
Oas i s - Wh i t e  Lightning d  129. 95
O a s i s -  Machine Lightning c  129 . 95
O a s i s -  Machine Lightning d  £39 . 95
Talent P a n o r a ma  c  117 . 95
Talent P a n o r a ma  d  119 . 95
Skyles 1 5 4 1  Flash kit r  189 . 95
Epyx F a s t  load r  £49. 95
Reston -  Moviemaker  d  f  65.00
Access -  Mach 5 fast loaders  r  or d E39. 95
Orpheus Pascal  c  124 . 95
Broderbund -  The Printshop d  144 . 95
Broderbund P r i n t s h o p  graphics designer d  129 . 95

Simulat ions
Flight  s imulators
Mic rop ros e -  Solo Flight c o r d  114 . 95
S u b l o g i c -  Flight Simulator II d  149 . 95
Sublogic  F l i g h t  Simulator II c  / 4 2  95
Supersoft I n t e r d i c t o r  Pilot d  119 . 95
Supersoft -  Interdictor Pilot c  117. 95
Act iv is ion S p a c e  Shuttle  c  111. 99
Cosmi -  Super Huey (helicopter) c  111. 95

War
SS1 -  Cosmic Balance  d  144. 95
SSI -  Germany 1985   c  or d 159 . 95
SSI -  Operat ion Market  Garden  d  ( 6 4 . 9 5
S S I -  Battle for Normandy  c o r d  114. 95
SSI -  Geopolit ique d  1 4 4 . 9 5
S S I -  Breakthrough in the Ardennes d  165. 00
S S I -  Baltic 85 d  144 . 95
S S I -  Broadsides d  £44. 95
SSI -  Field of Fire d  £ 4 4 . 9 5

ALL IN STOCK NOW -  Callers welc ome
(10am -  6pm inc luding Saturdays)

Mail Order:  Cheque or PO -  add f2 for items over 120, others free
Credit  cards (AccessNisa):  phone or write.  Immediate despatch.

The 64 Software Centre,
1 Princeton Street, London WC1

Please supply the following items:
1  Q t y . . . . (i.j) E
2  Q t y . . . .  4' f
3  Q t y  ( r
-
t •  E
4  Q  t y

TOTAL f
POSTAGE

TOTAL E
Name
Visa/Access Card No.
Address

Date   S i g n a t u r e

SOFTWARE PRICE LIST -  Prices include VAT
d =  disk c  =  cassette r  =  cartridge



A bulging mail bag has given
Flippo plenty of reading
matter this month. Read on
to meet the ghostbusting
• xperts.
ONCE MORE INTO THE BREACH, DEAR
friends. Hey, sorry I've been absent, but a
lot of things have been happening. I went
on my hols (even an arcade wiz has to take
a break sometime!) and as well as that I've
had a pile of mail from you guys that would
choke a cow. So, enough chewing the
cud, let's chew into the mailsack.

Ghostbustedl

Since I spoke to you last. I've had a big
wodge of mail about Ghostbusters, taking
up the challenge to beat the S1,000,000
mark. Hmmm! Well, it didn't take you
long, so here is the upshot of all your
scores.
Name
Tai Ling Wu
Stephen Auernigg
Kevin Cheetham
Alec Harkness
John Tollervey
John A. Morrison
Phil Truscott
Chris Rogers
Simon Holden

Acc. no_ Score
31722246 $999,990
31662346 $999.990
31222346 $999,990
27102314 $311,700
40014104 $126,000
31663446 $999,900
31023046 $993,900
27714115 10365,700
31222646 $999,900

Phew! What a great showing from my
beloved readers! Well, guys and gals, I'm
proud of you. Here's what some readers
added to their hi-scores.

Miss Tai Ling Wu, Edgbaston: "I'm
afraid I have bad news for Chris Rogers of
Rhyl, his hi-score has been broken. My
next goal is to become an Elite!" Happy
shooting, Tai Ling!

Kevin Cheetham, Newcastle Upon
lyne: "Here is my hi-score.. .does this
make me a mega-ghostbuster?" Could
be, Key!

Alec Harkness, Newbury: "I  am also
trying for the $1,000,000 mark, so if Chris
Rogers reads this, I challenge him to a race
to get that amount of money..." Here
that, Chris?

John A Morrison, Sheffield. "I reached
this figure a couple of months ago, and
since I  could go no higher, I  stopped
playing. I always used the 1963 Hearse and
ignored the marshmallow sensor."

Phil Truscott, Oldham : "This score was
achieved over about four months. The
score mentioned b y  David  Cran e
($999,999) must be wrong, as the last two
digits are always 00". Ok, so I misquoted
him, so shoot me... (BANG' AAaaaaa!)

Chris Mansell, Gloucester: " I  tried
typing a $18,000 code into the computer.
instead of the $18,000 it gave me this:
$999.999. Over one million! When I tried
to use it again it told me very rudely there
was no such account number!" Dash it!

Simon Holden, Belgium. " I  devised
several rules for adding together account
numbers, which enabled me to increment
my score from $20,000 to $60,000 in one
go. The rules are quite complex, but one
of the simplest, to add £10,000, is add one
to the third digit, and add two to the fifth.
This will work especially when the fifth
digit is less than six." It's cheating, Simon,
but I love it! Full marks!

Impossible Mission?
In Arcadia regular, Chris Rogers wrote to
me about Impossible Mission. "I believe I
have done the impossible with Impossible
Mission — I have completed it without
losing a life! It took 29 mins 52 secs, giving
me a score of 30708!" Nice one, Chris.
How about sending us a few tips on how
to finish the game? I'm sure there are a lot
of folks out there who would love to join
you in the hi-store table. Well, everyone
except Stephen Auernigg. He says "My
highest score is 30560, i.e. not one life lost
on Albatross. The other pass words I have
completed a re  Niigata, Cormarant,
Crocodile, Asparagus, Art ichoke,
Butterfly.. and I  think t h e o n e I ' m
working on is called Swordtail." Hmm!
No problems there, I think. Except I think
the password you're looking f o r i s
Swordfish!

Other hi-scores this month are:
Chris Wharry, Co Antrim

Exploding Fist 2 1 3 8 0 0
Terry Bailey, MidLothian

Boulder Dash 3 4 7 6 8
Zaxxon 1 7 5 7 0 0
Pitfall II 1 4 5 2 3 8

Pole Position 1 0 7 6 0 0
El Lloyd, Shevington, Wigan

Raid Over Moscow 864000
Hunchback I! 4 7 8 3 0 0
So, that's the mailbag. Thanks a million

for all your letters; keep them coming.
because as you know, this is your column
tool

Fave Raves
Games I've been playing in the last few
months include: Rockford's Riot  —
Boulder Dash I I ,  Summer Games
Archon II, Sky Fox, Spy Vs. Spy II, and I still
can't leave Elite 64 alone yet; a whole lot
of new stuff... OK, so most of them are
sequels to previous chart successes, but in
all cases they are better than the originals,
with zippier graphics and more complex
game-plays. I'll be featuring tips from all
these games as and when I can sort them
all out.

Oh, by the way, I've been waiting for a
letter from you, about your favourite
game. I've got one from everyone else,
where's yours? It's OK, but don't let it
happen again!

News...News...News
Rescue On Fractalus and Ball Blazer are
the first two releases, on the Activision
label, by lucastilm Gaines, the compute!'
games wing of the movie company that
brought you Star Wars, Raiders of the Lost
Ark and all their sequels. The games are
brilliant. The graphic quality of  these
games really makes them stand out as
coming from the George Lucas stable, and
I confortably predict they will become
firm favourites. I've heard a whisper that
the next release from this firm will be the
most advanced computer game on the 64
ever made.. .but then again, aren't they
always?
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HALLUCIN-0-BOMBLETS
AMC II
THE ACTIVATION OF
MIDIS BASE
CIPPY ON THE RUN
SYNCHRO II
PSYCHEDELIA

O N  C O M M O D O R E  6 4  A S S E T T E  &  D I S K
11
1

T N O W  b y  J E F F  M I N T E R

AVAILABLE FROM ALL GOOD SOFTWARE RETAILERS I F  IT'S NOT THERE. PLEASE
ORDER IT—OR IN CASE OF DIFFICULTY, SEND YOUR CROSSED CHEQUE/P.O. MADE OUT TO
L L AMASO F T  LTD., INCLUDING YOUR OWN NAME AND ADDRESS, TO
LLAMASOFT LTD., 49 MOUNT PLEASANT, TADLEY, HANTS RG266BN.

"BAT AL YX" COMMODORE 64 Disk —1E12.95 COMMODORE 64 Cassette— E9.95
PRICES INCLUDE P&P U.K. ORDERS ONLY. PLEASE ALLOW 21IDAYS FROM RELEASE FOR DELIVERY.
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There's never been a better teas

You ve captur ed the gol d in Summer Games a n d
Summer Games II —  now Its on to the Wi nter  Games!
And what an incredi We setting —a completely realistic
wi nter  wonder l and featur ing six action-packed events.
You can compete against your  fr iends or the computer.

First choose the country you want to represent.  Then
it s practice, training and l earning a wi nni ng strategy
for  each event.  N o w  the Openi ng Cer emony and the
competi ti on begins.  Wil l  you be the one who takes the
gol d at the Awards Cer emony?

The quest for the gol d continues. .  . And it s all here
— the strategy, the chal lenge,  the competi tion,  the ar t

a nd pa ge a nt r y  of Winter  Games!
Six Wi nt e r  Events: Bobsl ed,  Ski  Jump,  Fi gur e
Skat i ng,  Fr ee-Styl e Skati ng,  Hot  Dog Aer i al s and
t he  Bi a t hl on

IP O pe ni ng,  Cl osi ng a nd Aw a r ds  Cer emoni es
c om pl e t e  w i th Na t i ona l  Ant he m s

10. Com pe t e  Aga i ns t  the  Com put e r  or  Your  Fr i ends
a nd  Fami l y

Po Uni que  Joystick Cont r ol  — Requi r es Ti m i ng
a n d  Skil l

No. O ne  to E i ght  Players

S U M M E R  G AME S

I I ,
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on for looking forward to Winter!

Screens from CommasSaes 64 version
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DISK €14.95
CASSETTE E9.95
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Nice Identity.
Shame about the Password.

It's a unique combination.
Your Special Identity Number

and Personal Password. The valu-
able key to huge databases teeming
with activity, set on our Mainframes
across the nation.

On Micronet 800, you're a
valued individual, adding your own
special flavour and personality to thedatabase.

Take our exciting new "Gallery
-- You control your personal screens

for all to see. The intriguing "Chatline
public conversation service gives
you freedom to express your views
and meet some remarkable people.

All part of a tremendous Commu-
nications section that networks you
to 50,000 Micronet and Prestel users
across the country. Try Teleshopping,
or interview celebrities l i ve o n
"Celebrity C h a t l i n e
-  e v e r yWednesday night.

And there's FREE (& instant)
National Electronic Mail, plus Inter-
national Telex, and the Contact and
SwapShop bulletin boards.

Get computer news first on
Micronet's daily ( and controversial)
"Newsflashes
- a n d  
r e a d  
u p  
o n  
t h
e

latest reviews and courses. Feast
from our regularly changing menu of
programs to download straight into
your micro - absolutely free.

You also get access to Educa-
tional Computing's "School Link"
and Prestel's huge 300,000 page
database,
- 
i n c l
u d i n
g  
w o
r l
d  
n
e
w
s
.

business &  share bulletins and
optional homebanking. F o r  only
116.50 per quarter, that's less than

• -  —  -  -  -

I '

the price of a daily paper
The only accessory you need is

a Modem, to get the best value for
money around in micro communi-
cations.

Fill in the coupon for the full
facts and send to Micronet 800,
8 Herbal Hill, London EC IR 5 El
But be warned, Micronet 800 is a
'living' service with ever-expanding
features. So maybe you'd be better to
call in at your local Micronet 800
Action Station. There are thousands
of Micronetters waiting to meet you

MICRONET SOO, Durum Housr. Elerhal 11.7
.
1

London FO R 5E.II Telephone 01-278 1143
Please send me ihe lull IdetsalumtM i c
r i , n t t M O i
MUM!

M a kc,'Niodel M k t , .

Address

L
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• k w  9Nu.i. i
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I c p h o
n e  
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Pre%tel is a trademark id BraiNh r  ciroinlmunk,cons plctin  Preuvl
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sound commands on
the C-16.

Sound

THIS CHAPTER EXPLAINS
how to operate the C-16's two
channel s o u n d  gener a to r
outside the standard SOUND
and VOLUME commands. First
we dea l  w i t h  t h e  c ontr o l
registers and then go  on  t o
discuss interrupt driven sound.
The Registers
Volume — Bits 0-3 of address
65297 (SFE11) a r e  us ed t o
control t h e  volume. I t  w i l l
accept a ll numbers between
zero ( o f f )  a n d  1 5  (max ) .
However values from eight to
15 are all maximum volume.
Bits four to six of this register
must remain unchanged, so to
set the volume in  Basic the
fo l low ing  in s t r u c t io n  i s
necessary:

LDA
AND
OR
STA

Sound reload value — Bit seven
of address 65297 controls the
sound reload value. When this
bit is set, sound is cut off in a
way similar to VOL 0, until the
bit is reset. This bit is used in the
C-16 SOUND command when
changing notes and appears to
be the reason why there is an
audible 'c lick between notes
— both sound channels are
turned o f f  m o m e n t a r i l y
between notes.

To turn the sound reload
ion', i.e. disable sound, use:

POKE 65297,PEEK(65297)AND
127

POKE 65297,(PEEK(65297)AND i n  machine code:
240)+VOLUME

LDA $FF11
To set the volume to five in A N D  $ 7 F

machine c o d e  u s e  t hes e  STA SFF11
instructions:

LDA SFF11
AND S F 8
ORA $ 0 5
STA SEF11

Channel Select — The three
voices are selected by bits four
and six of the register at 65297
(SEE11) as follows.
Bit 4 (the 16's bit) selects voice
1 for music (1 on,0 off).

Bit 5 (the 32's bit) selects voice
2 for music (1 on,0 off).

Bit 6 (the 64's bit) selects voice
2 for noise (1 on,0 off).

All other bits must remain
unchanged, therefore t o  set
voice 1  to music and voice 2
to noise enter:

POKE,(PEEK(65297)AND143)=
64+16

Or in machine code:

SFIll
$8F
$50

$FEll

MASTERING
THE C  1

Note: As all the POKEs dealing
with volume, channel select
and sourld reload are all to the
same address, it  is possible to
set up all three with a single
POKE.
e.g.: POKE 65297,55
Which resets the sound reload
bit, selects voice 1  and voice
2 t o  music, and volume t o
seven.

Or try: POKE 65297,0

which resets the sound reload
bit, turns off voice 1  and voice
2, and sets the volume to zero.
Frequency: Vo ic e  #1 -  t h e
frequency is  held in  a 10 bit
number. Address 65294 (SHOE)
contains bits zero to seven and
address 65298 (SFE12) holds
bits e igh t  a n d  n ine .  I t  i s
important that bits two to seven
of register 65298 remain un-
altered when setting bits zero
and one. For example, to set
the frequency of  voice #1 to
516:

POKE 65298,(PEEK(652981AND
252)+2
to set the multiples of 256 —for
516 there are two multiples
hence the +2. Then

POKE 65294,4 t o
remainder.

In machine code:
LDA SF EI2
AND S E C
ORA $ 2
STA SF E12
LDA $ 0 4
STA S I N E

POKE 65296,2 and
POKE 65295,4

set t h e

Frequency: Voic e #2 -  The
address 65295 (SFIOF) contains
bits zero to seven, and bits zero
and o n e  o f  address 65296
(SEE10) hold bits eight and nine
of the frequency of voice #2.
Unlike voice # 1, bits  two to
seven of register 65296 do not
have t o  r emain unaltered,
hence to set the frequency of
voice#2 to 516,

In machine code:
LDA $ 0 2
STA $F F 10
LDA $ 0 4
STA S H O E

Duration —  the duration is
c ont r o l led  b y  t h e  I R Q
(interrupt r eques t)  t o  b e
explained later. The duration
of each voice is controlled by
two registers each increment-
ing once per frame, or 1/50 of
the second, unt il they  both
reach zero when that voice is
turned off.
The registers:
voice #1: 1276 ($04EC) l o w

byte,
1278 ($04FE) h igh

byte.
voice # 2: 1277 (04E1) low byte,

1279 (WOE) h igh
byte.

The general equation for each
voice is therefore,

A =  65536 -  no. o f  1/50ths
second.
POKE low byte,A-(INT(A/256)
*256)
POKE high byte,INT(A/256)

Address H e x  F u n c t i o n
1276 $ 0 4 F C  v o i c e  1  low byte duration
1277 $ 0 4 F D  v o i c e  2  low byte duration
1278 $ 0 4 F E  v o i c e  1  high byte duration
1279v o i c e  2  high byte duration
65294 $
S
r E O
F
E
F  
v o
i c
e  
1  
f r
e
q
u
e
n
c
y  
b
i
t
s  
0
-
7

65295 $ F I O E  v o i c e  2  frequency bits 0-7
65296 S F 1 1 0  v o i c e  2  frequency bits 8-9

bit 0 is bit 8 of frequency
bit 1 is bit 9 of frequency

65297 S E F 1 1  b i t s  0-3, VOLUME 0-15
bit 3 sets max volume
bit 4 select voice 1
bits 5 select voice 2 music
bit 6 select voice 2  noise
sound reload (1 enable, 2 disable)

65298 S F F 1 2  v o i c e  1  frequency bits 8-9
bit 0 is bit 8 of frequency
bit 1 is bit 9 of frequency
make sure other bits are not changed
when altering frequency



P r o g r a m m i n g

11100 :P6 CMP # $ F E
11110 BNE R:P2
11113 LOP $OO
11116 STA $05
11120 LOP $03
11130 STA $00
11140 LOP $01
11150 SIP $06
11160 LOP $04
11120 STA $01
11180 CLC
11190 BCC R: P2
11200 :P2 CMP # $ F 0
11210 BNE R: P 8
11220 LOP $05
11230 SIP $00
11240 LOP $06
11250 STA $01
11260 CLC
11220 BCC R: F2
11300 CMP # $ F C
11310 BNE R: P 9
11320 LOP $FF11
11330 AND #240
11340 ORO $03
11350 STA $FF11
11360 CLC
11320 BCC R: P2
11500 :P9 EOR ts$FF
11510 STA $04FC
11520 LOP #$FF
11530 SIP $O4FE
11540 LOP $FF12
11550 AND #252
11560 ORA $04
11520 STA $FF12
11580 LOP $03
11590 STA $FFOE
11600 LOP $FF11
11610 ORA #$10

1520 SIP $FF11
11630 CLC
11640 BCC R:PB

In machine code (assuming SEC
the duration is not 2 5 5  jiffies SBC

SBCi.e. 5 . 1  sec):
LDA
FOR
STA
LDA
STA

no. of frames
$FF

low byte
$FF

high byte

If t he  number  o f  jiffi es
exceeds 255 then the following
routine should be used:

START:
10010
10020
10030
10100
10110
10200
10210
10220
10230
10240
10250
10260
10270
10280
10290
10300
10310
10320
10330
10340
10350
10360
10320
10500
10510
10600
10610
10620
10630
10200
10210
10720
10730
10240
10745
10248
10250
10260
10270
10280
10290
10800
10810
11000
11010
11020
11030
11040
11050

STA
LDA
SBC
STA

The various functions o f  the
control registers are summaris-
ed in Figure 1.

10000 ; P L A Y  COMMAND
;(SINGLE CHANNEL)
;CC)1885 j O E  NICHOLSON

;TURN O N . .
ORG $ 6 0 0
:ON S E I
LOP u $ 2 4
STA $ 3 1 4
LOP u $ 0 6
STA $ 3 1 5
LOA # $ FF
STA $ 0 4 FC
STA $ 0 4 FE
CLI
RTS
;TURN O F F . .
:OF S E I
LOP nseE
SIP $ 0 3 1 4
LOP u$CE
SIP $ 0 3 1 5
CLI
RTS
;PLOY CONTROL..
ORG $ 6 2 4
:PL L OP $ 0 4 F0
CMP u $ PF
BEQ R :P 2
:P5 JMP $CEOE
:P2 LOY u $ 0 0
LOX u $ 0 0
:P3 LOP C $ D 0 ) ,Y
STA $ 0 2 . X
:P4 I N Y
INX
TXA
CMP # 3
BNE R : P 3
LOP $ 0 0
ADO. u 2
STA $ 0 0
BCC R :P A
INC $ 0 1
:PA LOP $ 0 2
CMP # $ FF
BNE R : p 6
JSR : O F
:PB CLC
BCC R :P 5

$OO
low by te o f  duration,
1/50ths sec
low byte result
$OO

high byte of duration
high byte result

>> O K .

Play Command
Many commercial  arcade
games have a tune which plays
while the game is running. This
section shows how this can be
done on the C-16 by using the
hardware interrupt.

Every 1750 of a second (or
jiffy) the computer executes a
service routine which reads the
keyboard, handles the interna

jiffy clock and the duration of
sound. Locations 788 4314)and
789 ($315) h o ld  t h e  vec tor
pointing t o  this  routine, T o
make the computer access an
additional routine every jiffy ,
these v ec tor s  s h o u ld  b e
changed to  point to the new
routine which in turn ends with
a jump to the service routine.

When us ing  t h e  PLAY
command t h e  n e w  rout ine
plays a series of notes from a list
in memory. The routine senses
when each note is finished by
ex amining t h e  d u r a t i o n
registers looking for the value
SFIF in both registers. However,
it does not wait for them to be
reset and the note subsequently
turned off, in order to avoid the
annoying clicking sound which
occurs between notes. It then
switches smoothly to the new
note.

figure 2  shows a  C- 16
Assembler listing of the PLAY
command. Lines 10100 to 10290
contain t h e  r out ine wh ic h
switches  o n  t h e  P L A Y
command. First it  disables the
hardware inter rupt (SEI) t o
ensure tha t  ther e  a r e  n o t
interrupts while the interrupt
vector v a lues  a r e  b e i n g
changed —  otherwise t h e
machine may  crash. I t  also
turns off any notes playing at
that time and sets the start of
the lis t  o f  notes t o  address
$3E00 (15872). The interrupts
are then enabled by  the CLI
instruction.

The routine at lines 10300 to
10370 tur ns  o f f  t h e  PLAY
c ommand r e s t o r in g  t h e
interrupt vectors to the normal
routine at $CEOE (52750). Lines
10500 to 10290 begin the PLAY
routine by  checking whether
the last note has finished; if it
has it gets the next note values
(three bytes) from the table and
after checking to see if they are
special commands (e.g. to set
the volume)  i t  loads  these
values into the frequency and
duration registers.

The complete routine can
be relocated by changing the
ORG command at lines 10110
and 10510 and mak ing t he
switch-on r ou t ine  s e t  t h e
interrupt vec tor  t o  its  new
value. T he internal registers
used by the PLAY command are
stored between $00 and $09
(208-217). As explained in the
first article, this is a free area of
zero page.

The list of notes is stored in



memory as follows: the fi rst
byte is the duration which may
be one jiffy  (1/50 sec) to 247
jiffies (about fi ve secs). The
next two bytes are the low and
high bytes o f  the frequency
which can be between zero
and 1024, as for  the SOUND
command. T h is  in t e r r u p t
driven routine plays Voice #1,
which leaves Voice #2 free to
be u s e d  f o r  a d d i t i o n a l
explosions and so on.
Instructions
The PLAY command has its own
special instructions which are
stored i n  t h e  tab le  be ing
identifi ed o n l y  b y  t h e i r
duration v alues . Number s
between SFI3 a n d  SFF a r e
reserved f o r  thes e spec ial
instructions.

The new commands are:
5FC (252) volume: This can be
used t o  change the volume
inside a tune. The low byte of
the frequency contains t he
new volume setting, zero to
eight. The high byte should be
present but is unused.
$FD (253): This is  a type o f
GOSUB instruction. It jumps to
the address s tored i n  t h e
frequency bytes. Also it stores
the o l d  pointer  address i n
memory allowing the tune to
return, so that tunes can have
subroutines although nesting is
not allowed. This can also be
used as a GOTO instruction.
SIFF (254): This is  the return
instruction which makes the
PLAY command resume after
the las t GOSUB instruction.
The two frequency bytes must
be present but can have any
value, preferably zero.
$1F (255):  This completely turns
off the PLAY command.

Figure 3  shows a  demo
program p la y i n g  La r go ' s
famous Hovis advertisement!
The machine code for the PLAY
command is stored from line
1000 to 1100 and the data for
the tune is stored from line 200
to l ine  260 in  t he  for m o f
duration and frequency values.
The da ta  i s  w r i t t en  f r o m
address $06B0 (1712). Line 100
POKES this  number into the
tune pointer. The SYS 1536 at
line 170 executes this routine.

it is possible to improve the
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command by  s imulating the
attack, dec ay , sus tain a n d
release functions o f  a sound
synthesiser. T h is  w i l l  b e
explained next month.

100 RESTORE1000:FORA=1536T01709:READB:PO
KEA,B:NEXT
110 PO KE208,126:PO KE209,5
120 RESTORE200
130 FORA=1212T01831STEP3:READB,C
140 POKEA,B:POKEAt1,C—CINTCC/255)x 255D
150 P O K E A t 2 , I N T C C / 256 )
160 NEXT
120 UO L2:SYS1536
190 REM
195 REM TUNE DATA
200 0 A T A 2 5 4 , 1 2 2 2 , 2 5 4 , 1 7 9 6 , 2 5 4 , 1 2 9 6 , 2 5 4 , 1
2 2 2 , 2 5 4 , 1 2 1 2
210 D A T A 2 0 , 5 8 5 , 2 0 , 2 3 9 , 4 0 , 2 3 8 , 2 2 , 5 8 5 . 2 0 , 5
4 3 , 4 0 , 5 9 6 , 2 0 , 6 4 3 , 2 0 , 6 8 5
220 D A T A 2 0 , 7 3 9 , 2 0 , 5 8 5 , 8 0 , 6 4 3 , 2 0 , 5 8 5 , 2 0 , 7
3 9 , 4 0 , 2 3 9
230 D A T 0 2 0 , 5 8 5 , 2 0 . 5 4 3 , 4 0 , 5 9 5 , 2 0 , 6 4 3 , 2 0 , 6
8 5 , 2 0 , 6 4 3
240 D A T A 2 0 , 5 9 6 , 8 0 , 5 9 5 , 2 5 3 , 0
250 D A T A 2 0 , 2 2 0 , 2 0 , 8 1 0 , 4 0 , 8 1 0 , 2 0 , 2 9 5 , 2 0 , 2
3 9 , 4 0 , 2 2 0
250 D A T A 2 0 , 2 2 0 , 2 0 , 8 1 0 , 2 0 , 2 9 8 , 2 0 , 2 3 9 . 8 2 , 2
2 0 , 2 5 3 , 0
990 REM
995 REM PLAY COMMAND DATA
1000 D A T 9 1 2 0 , 1 5 9 , 3 6 , 1 4 1 , 2 0 , 3 , 1 6 9 , 6 , 1 4 1 . 2
1 , 3 , 1 6 9 , 2 5 5 , 1 4 1 , 2 5 2 , 4
1010 D A T A 1 4 1 , 2 5 4 , 4 , 8 8 , 9 6 . 1 2 0 , 1 6 9 . 1 4 , 1 4 1 ,
2 0 ,
-
3 , 1
6 9 ,
2 0
6 , 1
4 1 ,
2 1 ,
3

1020 D A T 6 8 8 , 9 6 , 2 5 5 , 0 , 1 2 3 , 2 5 2 , 4 , 2 0 1 , 2 5 5 , 2
4 0 , 3 , 7 6 , 1 4 , 2 0 5 , 1 6 0 , 0
1030 D A T 0 1 5 2 , 0 , 1 2 7 , 2 0 8 , 1 4 9 , 2 1 0 , 2 0 0 , 2 3 2 , 1
3 8 , 2 0 1 , 3 , 2 0 2 , 2 4 5 , 1 5 5 , 2 0 8 , 1 0 5
1040 D A T A 2 , 1 3 3 , 2 0 8 , 1 4 4 , 2 , 2 3 0 , 2 0 9 , 1 6 5 , 2 1 0
, 2 0 1 , 2 5 5 , 2 0 8 , 5 , 3 2 , 2 1 , 6
1050 D A T A 2 4 , 1 4 4 , 2 1 6 , 2 0 1 , 2 5 4 , 2 0 8 , 1 9 , 1 5 5 , 2
0 8 , 1 3 3 , 2 1 3 , 1 6 5 , 2 1 1 , 1 3 3 , 2 0 2 , 1 6 5
1060 D A T A 2 0 9 . 1 3 3 , 2 1 4 . 1 6 5 , 2 1 2 , 1 3 3 , 2 0 9 , 2 4 ,
1 4 4 , 1 9 6 , 2 0 1 , 2 5 3 , 2 0 8 , 1 1 , 1 6 5 . 2 1 3
1020 D A T A 1 3 3 , 2 0 8 , 1 6 5 , 2 1 4 . 1 3 3 , 2 0 9 , 2 4 , 1 4
4
,
1 8 1 , 2 0 1 , 2 5 2 , 2 0 8 . 1 3 , 1 7 3 , 1 2 , 2 5 5
1080 D A T A 4 1 , 2 4 0 , 5 , 2 1 1 , 1 4 1 , 1 2 , 2 5 5 , 2 4 . 1
4 4 ,1 5 4 , 2 3 , 2 5 5 , 1 4 1 , 2 5 2 , 4 , 1 6 9
1090 0 A T 0 2 5 5 , 1 4 1 , 2 5 4 , 4 . 1 2 3 , 1 8 , 2 5 5 , 4 1 . 2 5
2, 5 , 2 1 2 , 1 4 1 , 1 8 , 2 5 5 , 1 5 5 , 2 1 1
1100 D A T A 1 4 1 , 1 4 , 2 5 5 , 1 2 3 , 1 2 , 2 5 5 , 9 , 1 6 ,
1 4 1
,
1 2 , 2 5 5 , 2 4 , 1 4 4 . 1 5 2

=
=
=



MIMS, MESA GENTLEMEN... FRESH FROM AMERICA
U.S. GOLD PROUDLY PRESENTS... THE UNDISPUTED CHAMPION...

From t ime to l ime a software tit le is released, so innovative that it  breaks new ground in
graphical and technical achievement — Fight  Night,  the first animated simulat ion on the
C64 is more than a game, more than a simulat ion — it is a revelation!

'It has class, it  has style — forget the rest, Fight  Night  is quite s imply the absolute best
— Tony Takoushi Computer & Video Games/Computer Trade Weekly.
"I t 's like watching and playing a cartoon computer version of  Rocky_ Fight  Night  has
pushed the graphical capabilit ies of  the C64 to its utmost limits " — Zzap 64 November.

Available for
Commodore 64
Cassette E 9 . 9 5
Disk E  4 . 9 5
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D C L  -  T h e  D C L I  links  tw o  136tasettes. s o tha t !coding anyprogram ( including Turbos)  fr om  D e ta s e tte  N a  1

I n t e r f a c e  s i m u l t a n e o u s l y  creates a  BACK- UP  TAP E  on  D a ta s e tte  2 .No s oftwa r e  needed.
• Thous a nds  sold •  O R D E R  A S  DCL I  P R I C E  110 .0C .

D C L 4  M r s  SUPER DCL 1 is  for  thos e  w i th  one  dta s e tte  and oneaudio recorder. Back- up ta pe s  cart be  m a tie  on enhe•  a

I n t e r f a c e s o c o n d  ( ) musette  or  on a n audio recorder A  LE D da tamondor s hows  the  s ta r t a nd e nd of programs
• V e r y  P opular •  O R D E R  A S  D W I  P R I C E  1 1 7  OE:

D C L 4 A  S I M I L A R  to  the  D C L4  bu t fi tte d w i th  ar t Audible  da tamonitor ,

I n t e r f a c e  —  N E W  "  O R D E R  A S  DCIL4A P R I C E  E l a  5 0
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Rea•ign your  D a ta s e tte  ta pe  head VERY PRECISELY wi l l ,
A l i g n m e n t  W e s  easy to  use  k it. N o  dismantling o f the  D a ta s e tte

T a p e  r e q u t r e d _ i  T w o  high baud ra te  te s ts  are prowided plus  aspecial screwdriver a nd lull instruchons.
• N E W  •  •  O R D E R  A S  D H A  I P R I C E  1 7  5 0

That mains powe r e d demagnetiser , i f used a  fe w  seconds
T a p e  H e a d  p e r  we e k  I n °  need to  dismantle  the  D a ta s e tte t wi l l  reduce

troublesome iesadual m agne tism  a nd improve loadabdoly.
D e m a g n e t i s e r  •  Indispensable  •  C O L D E R  A S  TH D  I P R I C E  1 0 . 3 0

11 • GT LOADER CARTRIDGE 11
• f o r  1 5 4 1  
0 / D r i v e  
1 —

i e  tu  l mThis cartr idge nnabivs  your l b a l  Ludni  u a O  4  5  t i eGT Loader sle tte r . W i th  m any  use ful fea tures  tncluding abbreviated

C a r t r i d g e  l o a d f s a v e  commands a nd unique  on?oft switchtng, e tc .• E ssentia l •  O R D E R  AS  G n i  P R I C E  C 2 0 .0 0
ALS O AV AILABLE  W I T H  BUILT• IN RESET S WITC H .

ORDER A S  GTE ? P R I C E  C 2 2 .0 0
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Full deta ils  of the s e  a nd m a ny  tithe , products  all a t.
F r e e  •  •  FU LLY  INCLUS IV E  PRICES

C a t a l o g u e a g  BROTHE R HAS  B O col D o l  M e n .  P rinter.  E 1 4 9 . 0 0eg FIDE LITY  C M I 4  Colour  M onitor  for  CBME14...  E  1 99 0 0
eg P RINTE R Cable  a nd s oftwa r e  drover for  CE IM 64..E  1 9 .9 0
eg THE  S TICK T h e  la nta s uc  ne w baseless 0oystick .113 .95
PLUS Inter faces  c le a ning k its , pr inter tmonitor  le a ds  s ic .
etc

** 10 DAY MONEY BACK GUARANTEE ON ALL HARDWARE **
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play games
don't cut out

this ad.
Because after LPA micro-PROLOG

games are just kids stuff. Its a powerful
programming language that can be usefully
applied in a short time that points the way to
computing of the future.Japan has chosen
PROLOG.

And though it's not a game, it is fun.
Orders can be despatched before

Christmas so send now for full details.

m i c r o -
PROLOG

Logic Programming Associaties Ltd.
Department YC/1, Studio 4,

The Royal Victoria Patriotic Building.
LONDON SW18 3SX Tel:01-871 2016
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An incredible search and
survival program in glorious
3D that will test your powers
of logic and strategic timing to
the full as you travel deeper
and deeper into the pharoah's
tomb.
But don't take our word for it— read the last
diary entry written by the editor of this
magazine, (sic — ed) before he began the
search for Scarabaeus_We've not heard

CARAME •
AN INCREDIBLE CHALLENGE

OUT NOW
ON DISK OR CASSETTE

FOR YOUR COMMODORE 64

DiscoverAJ
The Emerald Of The Pharoah

1

1

7
;
4
7
:

1

have begun my quest to find Scarabaeus, the fabulous emerald'ewe' of the pharoah. It lies buried with the pharoah deep insidehis clammy tomb. Alone en t e r the deadly portal only to bebitten by a venomous spider! Now my very existence is in mortaldanger. I  must find the hidden medicines to cure my deadlywound before am no more! My heart is weaker now and I may not livelong enough to search the exhausting and disorientating maze. If do,may not have the strength to battle the patrolling zombies and capturefrenzied ghosts. Whilst in the maze, —

must collect hieroglyphic codes which 7enable me to locate the key to  the
Pharoah's coffin, determine medicines
from poisons and collect zombie traps.
Even without my weakened condition,
must acquire these codes if I am to stay
alive! The thought of a new dawn seems
distant to me now as begin my descent r o
into the dark horrors of the Pharoah's 1 1 1 : 1 1
tomb to find the mighty Scarabaeus!"

AI LA
r (MS

Arlolaso
Comm
Pnces i N
I k

OM G  e S  FTWARE RETAILERS – if it's mot there, please ord
uel P.O. made out to Ariolasoft U.K. Ltd., including your own name and add
Lhi., Suite 105-106 Asphalte House, Palace Street, London SW I E 5

E 12.95/Cassette – E9.95
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creating sprites on
your C64. —
1

I
11111111t

THOSE OF YOU WHO OWN
C64s may be fascinated by ihe
effects which can be created
using t h e  machine's  s pr ite
graphics features. However
you may not have attempted to
play with sprites yourself due to
the complexity o f  handling
them from Basic. This article is a
simple tutorial on playing with
sprites and takes you step-by-
step through mos t  o f  t h e
functions c onnec ted w i t h
them, explaining h o w  each
works, and giv ing a  demon-
stration o f  each stage. T he
demonstration is handled by a
program which you type in one
section at a  time, adding on
new features as you go.

Creating Sprites

A spr ite i s  a  user-defi ned
graphic block which is 24 pixels
wide by 21 pixels high (a pixel is
a pic ture element i . e .  t h e
smallest single dot available on
the screen). Sprites can b e
moved around very easily as a
block, rather  t han  b y  r e -
plotting a l l  t h e  indiv idual
pixels. Other functions are also
available, as we will demon-
strate.

The pixels are arranged in
three a d ja c e n t  p a r a l l e l
columns o f  21  by tes  ( one
byte=eight bits). Each bit can be
zero or one, corresponding to
a pixel on o r  off. Thus, for
example, if all bits are off, the
byte will have value zero, and if
all bits are on, it will have value
255 (1+2+4+8+16+32+64+128=255).

The Commodore manuals
explain how to create sprites to
your own designs but for our
purposes, we will use a solid
sprite with all bytes set to value
255. The bytes are arranged as a
consecutive block in memory,
and must start at an address
which is a multiple of 64 (e.g.
we will use 1 3
1
' 6 4 = 8 3 3 2  
—  
t h e

sprite is said to be in block 1301

P r o g r a m m i n g

i•
'SPRITE RIGHT I
•

a

memory, w h i t  h i s  a n  area
unused by other functions).

The sprites are controlled
by a  n u m b e r  o f  c o n t r o l
registers, each being one byte
of memory. In  general, each
sprite (eight are available at
once) is controlled by one bit in
each of these bytes e.g. bit 0 of
all the registers corresponds to
sprite 0, etc., and if this bit is 1,
the function is "on", or if it is 0,
the func tion i s  " o f f " .  Each
control r e g is t e r  w i l l  b e
explained as we go on.

Starting the Program
The program has been kept as
simple as possible so that you
can see exactly how the sprites
are c ontrolled. I t  w i l l  b e
introduced in sections, so after
reading the description, type in
the next section of the program
and RUN it. This will let you see
what t h e  n e w  s ec t ion o f
program does  t o  affect t he
sprite's behaviour. Do not type
NEW after each section.

REM statements have also
been included in the program
to detail its functions, but these
may be omitted if  you like to
save typing, and the program
will function normally. I f  the
sprites a r e  obs truc ting
, t h escreen when you want to type, ,
then enter "POKE 53269,0" and
press RETURN.

Section 1 -
Introduction (Lines 10-
80)
Most o f  t h e  spr ite c ontrol
registers ar e i n  a  bloc k  o f
memory  c o m m e n c in g  a t
address 53248. To avoid using
these large numbers, we will
set a variable V to 53248 (line 40)
and access the other registers
by adding on numbers e.g. V+1,
V+8, V+20 etc. Lines 50 and 60
set up two strings for printing
messages during the program.

Screen Colour Registers: The
registers which hold the screen
colours are in  this memory
region a t  V+32(border) and
V+33 (screen background).
POKEing values from zero to 15
into these registers will change
the colour of the screen. In this
program, they are both set to
colour six (blue) at line 80.

Section 2 -  Setting up
the Sprites (Lines 99-
140)
Lines 100 and 110 set the 63
bytes of sprite data to 255 to
give a solid sprite, starting at
memory address  832.  T r y
experimenting w ith different
values of BYTE (line 100) to see
the effect on the shape of the
sprites.
Sprite Dat a  Pointers: T h e
computer knows where y ou
have put the sprite shape data
by looking at the date pointers
at locations 2040 (for sprite 0) to
location 2047 (for sprite 7). The
value t o  be POKEd to  these
registers i s  t h e  data b loc k
number, in this case 832/64-
-
13
(line 120).
Sprite Position Registers: Each
sprite has an X (horizontal) and
Y ( Ver t ic al)  p o s i t io n  c o -
ordinate, measured f r om an
original at the top left of the
screen (actually, this or igin is
underneath the screen border,
the actual top left of the visible
screen being at  X=24, Y=50).
These positions are stored in
registers V+0 to V+15 as follows:

V+0 Sprite 0 X co-ordinate
V+1 Sprite 0  Y co-ordinate
V+2 Sprite 1 X co-ordinate
V+3 Sprite 1 Y co-ordinate

Line 130 sets the positions of
the sprites (only sprites 0-3 will
be used in this demonstration
program) so that they will be
diagonally across the screen.
Sprite Enable Register: Each

sprite can be turned on and off
(visible or not) by setting (on)
or clearing (off) its correspond-
ing b i t  i n  t he  sprite enable
register at V+21. We are using
sprites 0-3 so this register is set
to 1+2+4+8=15 (line 140).

Section 3  -  Colouring
the Sprites (Lines 149-
-
1
8
0
)

Sprite Colour Registers: Each
sprite has a one byte register
which contains its colour as a
number from zero to 15, in the
same way as the screen colour
regis ters . T h e s e  c o l o u r
registers are at V+39 for sprite 0.
V+40 for sprite 1, and so on up
to V+46 for sprite 7. Here, the
colours have been set so that
the sprites are clearly visible on
the background, (lines 150-180)
but by changing the numbers
after the comma, the sprites
may be changed to any other
colour you wish.

Section 4 - Moving the
Sprites [11 (Lines 200
-210, 900-1180)

The spr ite pos ition registers
have already been described.
Making t he  sprites move is
simply a case of changing the
number held in these registers,
so tha t  t h e  spr ite changes
position. Subroutine 1000 is
called ( line 200) to move the
sprites across the screen (X-
direction) and subroutine 1100
is called ( line 210) t o  move
them down the screen.

This paragraph describes
subroutine 1000. Subroutine
1100 is similar in structure, but
operates on different position
registers.

Firstly, the sprite's current
position is read in ( line 10101
and stored in variable PSN. Two
is then added to this position,
and i f  PSN exceeds 255, it  is



reset to zero, as the maximum X  ( l i n e  2 6 0 ) ,  t h e n  c a l l  lay er .  This section is in  three
position number  is  255, The subroutine 1500 for  the four  par ts , w ith each par t calling
new position is then POKEd to sprites (lines 270-290). The X- subroutine 2000 to move the
the position register (line 1050). expansion is  then turned of f  spr ites  across the grid. This is
This process continues until the ( l i n e  300) ,  a n d  t h e  l o o p  d o n e  i n  a  s imilar  way  t o
sprite has  r etur ned t o  i t s  repeated for Y-expansion (lines s ubr out ine 1000 ex plained
s tar t ing  p o s i t  ion.  T h e  310-350). Repeating t h e  X -  above.
movement loop is executed for e x p a n s io n  g i v e s  s p r i t e  T h e  first part demonstrates
the four sprites. e x p a n s i o n  in  both directions a l l  sprites in front of the grid.

(lines 360-400). N e x t ,  the sprites (starting with
Sec t ion  5  -  M o v i n g  t h e  t h e  "deepest" one) are moved
S p r i t e  Sprites [21 (Lines 219- Section 7 - Sp b e h i n d  the grid, and you can
240) o v e r l a y  ( L ines  190,  s e e  that it appears behind both429-550)  t h e  text, and the other sprites as

All the sprites on the screen
have a display priority, that is
they a r e  eac h ass igned a
"depth" on the screen, Thus if 1 1 1
two sprites ar e  overlapped,

X-Co-ordinate MSB register:
You w ill have seen from the
previous s ec t ion t h a t  t h e
maximum sprite position is 255,
but this  only  gets the sprites
about two-thirds o f  the way
across the screen in  t he  X-
direction. In order to move the
sprite to the right-hand third of
the screen, the Most Significant
Bit o f  the X-co-ordinate must
be set. This register, containing
one bit for each of the sprites is
at V+16. By setting a bit in this
register, t h e  corresponding
sprite appears in the right-hand
part of the screen.

To demonstrate this , w e
move all sprites to the right part
of the screen (line 220), call the
movement subroutine again
dine 210) and then move the
sprites back ( line 240). Note
that for most of the movement
section, the sprites are invisible
under the right hand edge of t h e  f r o n t  ( unles s  y ou ' v e
the screen. In a program, the changed the colours!). Line 190
right-hand part of  the screen has  been included so that you
would b e  accessed b y  a  don ' t  have to run through the
statement such as: XPOS=XPOS mov ement  demons t r a t ion
+1:IF XPOS=256 THEN XPOS everytime.
•
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a corresponding statement for S e c t i o n  8  -  Sp r i t e / T e x t
return to the main part of the O v e r l a y  ( L ines  599-730,
screen 1 9 9 9 - 2 0 8 0 )
Section 6-sprite expan-
s i on  ( L i
n e s  
2 4 9 -
4 0 0 ,  
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/
T e x
t  
P r
i o
r i
t y  
R
e
g i
s t
e r
:

Although the sprites are fixed
1499-1520)  i n  relation t o  each other by

number, each sprite can b e
Sprite Expansion Registers: By indiv idually  set to be behind or
setting the appropriate bits in i n  front of any text or graphics
these registers (V+23 for  Y-  o n  the screen.
expans ion, V +2 9  f o r  X -  T o  demonstrate this, we will
expansion), the corresponding s how the text layer by a grid
sprites w i l l  appear twic e as cover ing t h e  sc reen. T h is
large in that direction. These allows  you to see sprites both in
can be used independently to f r ont  of and behind the text. To
give tall o r  w ide sprites, o r  control this  position, we use
together to give a large sprite, t h e  sprite/text priority register

Subroutine 1500 automatic- a t  V+27. Normally this register
ally expands the next sprite in a contains 0  making all sprites
given direction, then executes appear i n  front o f  the text.
a delay, and returns to the main However, by setting the bits in
program. Firstly, w e  set the this  register,the corresponding
required expansion market to sprites appear behind the text

either partly  or  entirely, the
one which is "deepest" will not
be seen as if it was behind the
other spr ite. This  func t ion
allows th r ee- d imens iona l
effects to be constructed quite
easily.

Unfortunately, howev er ,
the p r io r i t y  i s  n o t  eas ily
controllable. The "depth"  of
the sprite is controlled by its
number: sprite 7 is the deepest,
and so will appear behind all
others, and sprite 0 will appear
in front of all the others. The
next s ec t ion  o f  p r og r am
demonstrates this by overlap-
ping all the sprites. You can see
that the green sprite is at the
back, and the black sprite is at

1
before. Finally, the sprites are
brought back in  front of  the
grid as before, again starting
with the "deepest". However,
note the strange effect that this
produces. As the sprites move
across the grid, you can see that
the deeper ones are in front of
the gr id, but s till behind the
other sprites which are behind
the g r id !  T his  i s  a  three-
dimens ional impos s ibility ,
unless you are Doctor Who,
but v is ual l o g i c  apar t  i t

111 i o

•
10 REM I I I  PLAYING WITH SPRITES S I I
20 REM I I I  BY IAIN MURRAY (C) 1985 * I I
30 REM I I I  FOR YOUR COMMODORE I I I
40 V:53248:REM I  START OF SPRITE MEMORY LOCATIONS
50 CLS:CHRS(147)+CHRS(142)+CHRS(5):REM CLEAR SCREEN
60 HMS:CHRS(19)4CHRS(17):REM HOME
70 PRINT CLS
80 POKE V+32,6:POKE V.133,6
99 REM S E T  UP SPRITE DATA BLOCK t l
100 BYTE:255
110 FOR 1OC:832 TO 832+62:POKE LOC,BYTE:NEXT LOC
119 REM I I  SET UP DATA POINTERS I t
120 FOR PTR=0 TO 3:POKE 20404TR,13:NEXT
129 REM I I  SET SPRITE POSITIONS I I
130 FOR PSN:0 TO 7:POKE V+PSN.(20IPSN)f60:NEXT PSN
139 REM I t  TURN ON SPRITES I I
140 POKE 1
/
4 1 1 , 1 5
149 REM I I  COLOUR SPRITES 11
150 POKE V+39,0:REM I  SPRITE 0 BLACK
160 POKE V440,7:REM I  SPRITE 1 YELLOW
170 POKE 041,2:REM I  SPRITE 2 RED
180 POKE 042,5:REM 1 SPRITE 3 GREEN
190 GOTO 430:REM S ADD THIS LINE AFTER MOVEMENT DEMONSTRATI
ON
200 GOSUB 1000:REM I  MOVE SPRITES IN X-DIRECTION
210 GOSUB 1100:REM I  MOVE SPRITES IN Y-DIRECTION
219 REM I t  MOVE SPRITES TO RIGHT OF SCREEN
220 POKE V+16,15
230 GOSUB 1000: REM t  MOVE SPRITES AGAIN
240 POKE V+16,0:REM I  MOVE SPRITES BACK ON SCREEN
249 REM I t  SPRITE EXPANSION
250 PRINT CLS:ISPRITE EXPANSION IN X-DIRECTION!
260 XPND:29:REM I  X-EXPANSION
270 FOR SPRITE:0 TO 3
280 GOSUB 1500
290 NEXT SPRITE
300 POKE V+29,0:REM t  X-EXPAND OFF
310 XPND:23:REM I  Y-EXPANSION
320 PRINT CLS:'SPRITE EXPANSION IN Y-DIRECTION•
330 FOR SPRITE=0 TO 3
340 GOSUB 1500

=



P r o g r a m m i n g

produces an interesting effect, c ollis ion with something.
Sprite Collision Detection T h e  register at  v+30 is a
Registers: At  the top o f  the sprite-sprite collis ion sensor,
screen during the text overlay w h i le  the register at V+31 is a
section, a number appeared. spr ite-tex t collision sensor. It is
This i s  o n e  o f  t h e  spr ite t h e  value from V+30 which is
collision registers. These are displayed on the screen during
two registers which, unlike all t h e  demonstration, and y ou
the others we have discussed, c a n  see how it changes as the
cannot be POKEd to, but can spr ites  slide over each other.
only be read using the PEEK T h e  s p r i t e - t ex t  c o l l i s io n
instruction. Each bit set in these regis ter  works in a similar way,
registers indicates t h a t  t h e  b u t  displays overlaps between
corresponding s pr ite i s  I  n spr ites  and any text or graphics

a a  a

350 NEXT SPRITE
360 PRINT CLWSPRITE EXPANSION IN BOTH DIRECTIONS'
370 XPND=29:REM I  X-EXPANSION AND Y-EXPANSION
380 FOR SPRITE=0 TO 3
390 GOSUB 1500
400 NEXT SPRITE
429 REM I I I  SPRITE OVERLAY DEMONSTRATION : I I
430 PRINT CLWSPRITE OVERLAY DEMONSTRATION'
450 FOR SPRITE=0 TO 3
460 POKE V+t2ISPRITE1,140
470 POKE V+(2ISPRITE)+1,140
480 NEXT SPRITE
490 FOR COUNT=1 TO 30
500 POKE V,PEEK(V)+1
510 POKE V+2,PEEKtV+21+1
520 POKE V+3,PEEK(Y+3)-I
530 POKE Y+5,PEEK(V+5)-1
540 NEXT COUNT
550 FOR DELAY.° TO 1000:NEXT DELAY
599 REM I I I  SPRITE/TEXT OVERLAY I t *
600 PRINT CLS
610 FOR LINE=1 TO 24
620 PRINT "Is  +1Es +IEs +1Es +3Es +ifs  +1Es +3Es +3Es +1Es
+Hs +Hs +31s sits +

+3ts +lls  +lts  +3Es +Hs +1Is +3Cs +IEs +1Es +Its  +IEs
+Hs +IEs •1Is +1Es +
lEs +3Es +Hs +1Es +Hs +lls  +Hs 4.3Cs +Its  • :REM t  39 SH
IFTED '+'S
630 NEXT LINE
640 POKE V+27,0:REM I  ALL SPRITES IN FRONT OF GRID
650 PRINT CHRS(19WALL SPRITES IN FRONT OF GRID

660 OK=0:50SUB 2000
670 PRINT CHR$119WALL SPRITES BEHIND GRID

680 OK=1:GOSUB 2000
690 PRINT CHR$119);'SPRITES IN FRONT OF GRID, SOME BEHIND

700 OK=0:6OSUB 2000
710 FOR DELAY=1 TO 1000:NEXT DELAY
720 PRINT CLWEND OF DEMONSTRATION'

characters on  the screen. As demonstration program and
mentioned a b o v e ,  t h e s e  c h a n g in g  s o m e  o f  t h e
registers cannot b e  set, bu t  numbers, a n d  s ee  i f  y our
reading t h e m makes  spr ite change has  t h e  effec t y ou
collision detection very simple. expected.

Well, that is the end of the F r o m  the experience you
demons tr at ion p r o g r a m .  hav e gained from playing with
Although not all the functions this  program. and by reference
of sprites have been given, back  to the listing, you should
these are the most important n o w  be reasonably confident
ones. To become more familiar about using sprites and their
with the handling of the sprite versatile features in your own
registers, t r y  going back  t o  programs.
some o f  the sections o f  the

•  a
a a  a

730 POKE V+23,0:POKE V+29,0
900 END:REM t  STOP PROGRAM WITHOUT RUNNING INTO SUBROUTINES
999 REM I t  MOVE SPRITES IN X DIRECTION I t
1000 FOR SPRITE=0 TO 3:PRINT CLWMOVING SPRITEI;SPRITErIN
X-DIRECTION'

1010 8EGIN=PEEK(V+t2ISPRITE)):REM I  START X CO-ORDINATE
1020 PSN=BEGIN
1030 PSN=PSN+2:REM I  INCREMENT POSITION
1040 IF PSN)255 THEN PSN=0:REM I  MAXIMUM PSN=255
1050 POKE VONSPRITE),PSN:REM I  MOVE SPRITE
1060 IF PSNOBEGIN THEN 1030:REM I  KEEP MOVING UNTIL BACK A
T START
1070 NEXT SPRITE
1080 RETURN:REM I  GO BACK TO MAIN PROGRAM
1099 REM I t  MOVE SPRITES IN Y DIRECTION I t
1100 FOR SPRITE=0 TO 3:PRINT CLWMOVING SPRITP:SPRITWIN
Y-DIRECTION'

1110 BEGIN=PEEK(V+(2tSPRITE)+1):REM I  START Y CO-ORDINATE
1120 PSN=BEGIN
1130 PSN=PSN+2:REM I  INCREMENT POSITION
1140 IF PSN>255 THEN PSN=0:REM I  MAXIMUM PSN=255
1150 POKE V+t2ISPRITE)+1,PSN:REM I  MOVE SPRITE
1160 IF PSNOBEGIN THEN 1130:REM I  KEEP MOVING UNTIL BACK A
T START
1170 NEXT SPRITE
1180 RETURN:REM I  GO BACK TO MAIN PROGRAM
1499 REM H I  SPRITE EXPANSION
1500 POKEIV+XPND),(PEEK(V+XPND) OR IrSPRITEI)
1510 FOR DELAY=1 TO 500:NEXT DELAY
1520 RETURN
1999 REM I I I  MOVE SPRITE ACROSS GRID
2000 FOR SPRITE=3 TO 0 STEP -1
2010 IF OK.° THEN POKE V+27,(PEEK(V+27) AND (255-E2SPRITE)
1)
2020 IF OK=1 THEN POKE V+27,IPEEK(V+27) OR (2'SPRITE))
2030 BE6IN=PEEKIV+(2ISPRITE)):FOR PSN=0 TO BEGIN
2040 POKE V4(2ISPRITE),PSN
2050 PRINT HMI;PEEK(V+301
2060 NEXT PSN
2070 NEXT SPRITE
2080 RETURN



'Spot the difference and you
'could win a set of US Gold
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DO YOU OFTEN GET THE FEELING THAT
you should b e  rescuing a  damsel i n
distress? Do you fancy searching for your
fortune in some dark dungeon? You do?
Well, this competition is certainlyone that
you should enter.

This month we'r e giv ing away 10
collections of four adventure games from
US Gold. The adventures include the very
popular Ultima III and the Wizard and the
Princess.

The Rules

Entries w i l l  n o t  b e  accepted f r o m
employees o f  Argus Specialist Publica-
tions, US Gold and Alabaster Passmore
and Sons. This restriction also applies to
employee's families and agents o f  the
companies.

The how to enter section forms part of
the rules. The Editor's decision is final and
no correspondence will be entered into.

How to enter

There are a few differences between the
two pictures. Study them carefully and
circle the  differences o n  the  pic ture
attached to the coupon. Fill in the coupon
clearly and seal the picture and coupon in
an envelope. Write clearly the number of
differences you found on the back of the
envelope.

Post your entry to:
Adv en t u r e  C o m p e t i t i o n ,  Y o u r
Commodore, N o  1  G olden Square,
London W1R 3AB. The closing date is first
post on Tuesday 31st December 1985. You
may enter as many times as you like but
each entry must be on an official coupon -
not a copy -  and sealed in a separate

l c  guidelines o n  enter ing -  incomplete envelope.

Important: Please follow closely the

coupons and entries with no numbers on
the back cannot be considered. If you are
a winner, the coupon will act as a label for
your prize so clear writing is essential.

Name
Address

P o s t code
Numer of differences found
Send to: Adventure Competition, Your Commodore, No 1 Golden Square,
London W1R 3AB. Write clearly and fully and don't forget to put the number
of differences you found on the back of the envelope.

= = =  = = =  = =  ci



FROM PAUL WOAKES
AUTHOR OF ENCOUNTER!

•
MAL RELEASE

COMMODORE 64 ATARI 48K 800 XL 130 HE

SETTE E9•95 i
f  
D I S K  
E 1 2 .
9 5

NOVAGEN SOFTWARE LTD: SALES 142 ALCESTER ROAD BIRMINGHAM BI

Mercenary — a unique combination of flight
simulation, adventure and arcade fun. You choose
the action.

There is complete freedom of movement in
a truly three-dimensional vector-graphic environ-
ment. Graphics of exceptional speed create a
very realistic experience.

You'll never play the same game twice.
Random elements attempt to seal your fate.
Your interaction is crucial.

Mercenary presents an absorbing challenge
that you will accept again and again.
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We save you time with our
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new monthly competition.

When you are designing a game one or the longest jobs is de-
signing the sprites. If you are good at art then fine, if not your
next monster will probably end up looking like a square box
with legs.

Now, Your Commodore comes to the rescue once again
with Sprite Ideas. If you have designed any sprites for games
and you don't mind other people seeing your masterworks
then why not send them into us. Each month we will be offering
E10 for the best entries.

Your sprites can be anything at all (within reason), if you've
designed a series of animated characters then send in the lot.
We'd love to have a look at them.

So, next time you are after an Ogre to put in your new game,
have a look in this section of the magazine and you may find
just what you are looking for.

Saucer:

DATA000,000,000,000, 000, 000,000,000
DATA000,000,000,000,000,000,000,000
DAT A000,000,000,000,000,000,000,000
DATA000,000,000,000,020,000,001,085
DATA064,005,085,080,041,085,104,170
DATA085,170,170,170,170,042,170,168
DATA002,170,128,000,235,000,000,060
DATA000,000,000,000,000,000,000,000

David Brun, Canterbury
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Crane:

DATA000,000,000,000,000,008,000,000
DATA008,000,000,040,000,000,040,000
DATA006,160,000,022,188,000,022,175
DATA000,090,175,000,090,188,001,106
DATA160,037,168,040,170,126,040,170
DATA130,008,042,010,184,010,042,240
DATA000,010,176,000,002,000,000,000
DATA000,000,000,000,000,000,000,000

David Brun, Canterbury
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Rocket:

DATA000,000,000,000,000,000,000,000
DATA000,000,000,000,000,000,000,000
DATA000,000,000,000,000,000,005,064
DATA002,085,079,042,083,255,170,085
DATA255,042,085,255,002,085,079,000
DATA005,064,000,000,000,000,000,000
DATA000,000,000,000,000,000,000,000
DATA000,000,000,000,000,000,000,000

Mike Roberts, Sittingbourne
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DATA032,008,002,000,000,000,008,000
DATA008,004,008,016,000,008,000,096
DATA000,003,048,120,134,004,073,016
DATA000,008,000,000,000,000,102,119
DATA051,000,000,000,000,008,000,004
DATA073,016,048,128,134,096,000,003
DATA000,073,000,004,008,016,008,128
DATA136,001,128,192,033,008,066,000

Mike Roberts, Sittingbourne

Chaser:

DA1A000,000,000,000,000,000,000,000
DATA000,000,000,000,000,000,000,000
DATA000,000,000,000,000,000,000,000
DATA000,000,000,000,000,000,000,000
DATA000,000,000,000,002,168,000,000
DATA170,000,197,106,080,20,085,085
DATA245,085,085,197,106,080,000,170
DAN000,002,168,000,000,000,000,000

Mike Roberts, Sittingbourne
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Tucan:

Mike Roberts, Sittingbourne

DMA000,000,000,000,000,000,000,000
DATA000,000,000,000,000,000,000,000
DATA000,000,000,000,000,000,160,000
DATA000,168,000,000,170,000,000,169
DATA064,002,169,084,194,170,086,250
DATA170,170,250,170,170,250070,168
DATA192,170,160,000,010,000,000,000
DAT4000,000,000,000,000,000,000,000

Cruiser:

DATA000,000,000,000,000,000,000,000
DATA000,000,000,000,000,000,000,000
DAT4000,000,000,000,000,000,000,000
DAT4000,000,000,000,000,008,000,000
DATA042,001,086,170,021,086,170,085
DATA086,170,165,107,234,042,170,248
DATA010,170,240,002,163,192,000,000
DATA000,000,000,000,000,000,000,000

David Brun, Canterbury
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A whole new world awaits you and your 64. The world of
Prestel, Mic ronet  Viewfax, Homelink, Otiservice, etc. This is the
world of product  reviews, mainframe g a m e s ,
-
h o m e  b a n k i n g ,
business information, c ommodit y  futures, armchair shopping, real
t ime conversation, electronic notice boards, helpful tips, ICPUG,
news, Telex-Link, Mai lbox ,  Chat line, Gallery etc. This is the world
of telesoftware, with programmes  to download into your 64 and
save to disk or tape. Many . telesoftware programmes are provided
free of charge or at  nominal cost,

Dialog wit h over 600 massive databases on call and almost
unlimited information on just about  any subject is 'accessible from
your 64, together wit h AT Gold, Easylink, One to One etc,, with
electronic mail, business services and telex facilities.

You can link to Bulletin Boards in your area for local news, club
news, letters, jokes. poems, helpful tips, etc. It's a whole new
experience.

Take the first step. Make a giant leap for your 64. Communicate
wit h Modem House and you'll soon be talking to other '64 users,
linking to other micros and swapping files, tips, programmes or just
chatting.

Modern House are the largest suppliers of Commodore
communicat ion equipment. We also supply complete systems for the
Per 2000, 3000, 4000 and 8000 series.
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70 Longbrook St. Exeter EX4 6.AP. Tel: (0392) 213355 L

The most popular 64 rhicropack in use today, will link you to
Prestel, Micronet  800, Viewfax 258, Homelink, Farrnlink, Citiservice,
etc. From Modem House, the complete system is on offer at  the
incredible price of E99.95 inc. VAT, p &

Opt ional terminal software to link you to BT Gold, Easylink,
One to One. Dialog and Bulletin Boards is available at E29.95 inc.
VAT, p & p.

Complete Commodore 64 rritcropaCk

special price E 9 9 . 9 5  inc. VAT p & p
for a limit ed period  only .

Spec ia l ,  s pec ial  o f f er ,  order your 64 micropack now and
get a FREE quarter's subscription to Micronet  800 and Viewfax 258
(Prestel Microcomput ing).

r1
Modern House. 70 Lonprook Sr. Exeter. Devon EX4 MP Tel 10392) 213355

I Please send me  C o m m o d o r e  54 Micropackisl E99 95 each I
Optional Terminal Sof tware E 2 9 9 5

 I I  enclose E. / B i l l  my Access No.   I

I Na me   I

I Address    I

I I
I
I

This offer applies only while stocks last
YCl2t851
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programming project
shows how to draw 1
contour maps for
representing tables of
numbers. By Carry
Marshall.

HAVE YOU EVER WONDERED
how to write a program to draw
a contour map? They crop up
all over the place and, most
recently, have been seen on
the new, computerised BBC
weather forecasts. A contour
map is always a good way to
represent a  large table o f
numbers, whether they record
meteorological data o r  any-
thing else, in a way that is easy
to understand.

The uses of contour maps
include the maps showing the
heights of the terrain as found
in an atlas, and the stress
contours g en era t ed  b y
computer-aided design
programs that can provide a
guide t o  t h e  st ructural
integrity of  a building or an
aeroplane. T h i s  month ' s
project is to write a program
which, when given a table of
numbers can draw the corres-
ponding contour map.

Figure 1. Contour map
To give an example of what

we want to do, the contour
map shown in  Figure 1 was
produced from the numbers in
the following table.

P r o g r a m m i n g

PROGRAMMING
PROJECTS

When related to a weather
map, this rectangular array of
numbers corresponds to data
collected f r o m  w ea t h er
stations positioned neatly in a
rectangular grid. This is the
situation which our program
will d ea l  w i t h .  Naturally,
weather stations a r e  n o t
posit ioned re g u l a r l y  i n
practice, and have to be placed
wherever it is suitable and con-
venient. The program we shall
develop in this project can be
generalised readily so it draws a
map for a set of numbers each
of w h ich  h as  a  posit ion
associated with it.

The solution

The program w il l  start b y
reading a square array of even
numbers. Then it will draw the
contours for the odd numbers
lying in  between these even
numbers in such a way as to fill
the screen.

The even  numbers a re

restricted so that, for every
number, the number next to it
must be the same as it or the
next even number above or
below it. By restricting the
numbers in this way, we can get
on with drawing the contours
as quickly as possible. I f  we
allow the table to contain any
type of number, then we must
spend a  great deal o f  time
computing such things as the
range of the numbers and the
values for the contours. This
only obscures the point of the
project, which i s  t o  draw
contours. Once you have seen
how the program does this it is
not at all difficult to start to
draw contour maps for less
restricted tables of data.

Restricting the numbers so
that a  neighbouring number
can only b e  one o f  three
possibilities corresponds t o
dealing with situations in which
the data is 'smooth', and this is
how it is in the majority of sit-
uations encountered i n
practice. Mo st  terrains a re

smooth, with cliffs occuring
quite rarely, and meteoro-
logical data is mostly smooth,
with only something like a
hurricane providing the
exception.

We can illustrate the way in
which o u r  program fi nds
contours with the aid of Figure
2. W e  start with a  table of
numbers, such as:

We then find a value for each
point marked in Figure 2a that
is mid -w ay betw een t h e
numbers i n  each ro w  and
column. The table in Figure 2b
is obtained by working out
these values b y  taking t he
average o f  the numbers on
either side of it. The contours
can then be drawn, as in Figure
2c, by joining any of these
points that has an odd number
to an adjacent point with the
same number.

4 •  6
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Figure 2.
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Figure 3.

The joining lines can be
horizontal, vertical or diagonal.
A little experimentation will
show that there are only a few
ways in which these lines can
be drawn. From the mid-points
in the top row, row 1, or in any
odd numbered row, the lines
can b e drawn diagonally o r
vertically as shown in Figure 3a.
From t h e  points i n  even
numbered rows, the lines can
be d raw n  d iagonally o r
horizontally, a s  shown i n
Figure 3b.

This i s  exactly how  t he
program for drawing contours
will work. It  reads a table of
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at the mid-points between the
data points, and then joins up
any adjacent  points t h at
contain the same odd number,
In this way, the program gives
the contours for all the odd

( a )
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8
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4

 4
5
\6
6
5
4

 b

numbers lying between the
highest and the lowest (even)
numbers in the original table.

The program
To make the program deal with
a table of numbers of any size,
it begins by reading a value for
N, the number of  rows and
columns in the table. Then it
dimensions the array, A, into
which the table is to be read,
and the array B. which is to hold
the numbers o f  the original
array a n d  t h e  n u m b ers
between them, as shown in
Figure 2b, This gives:

10 INPUT N
20 DI M A(N, N), B(2*N, 2*N)

Strictly speaking, if A has N
rows and columns, then B will

have N + (N-1), that is 2*N-1.
But by dimensioning B so that it
has 2*N rows and columns, we
can place zeros in  row and
column N ,  and in  row and
column 0 as well, to create a
surround f o r t h e important
part of the array, and so avoid
some nasty edge effects in
subsequent calculations.

Next, the table can be read
into A, its entries copied into
the appropriate elements of B,
and the surround for B created
with:

30 FOR Y=1 TO N: FOR X=1 TO

40 READ A(Y, X)
50 B(2*Y-1, 2*X-1)=A(Y, X)
60 NEXT X: NEXT Y
70 FOR X 4  TO 2*N
80 8(0, X):1: 8(2*N, X)4
90 NEXT X
100 FOR Y0  TO 2*N
110 B(Y, 0 )
0
4 :  
B ( Y ,  
2 • N
) = 0

120 NEXT Y
Here, as  elsewhere i n  t h e
program, Y is used to number
the rows in the arrays and X the
columns. The values at  the
points mid-way between the
original data points can now be
computed. first along the rows
and then down the columns,
and placed in B by:

130 FOR Y=1 TO 2*N-1 STEP 2
140 FOR X=2 TO 2*N-2 STEP 2
150 B(Y, X ) 4 . 5
8
( B ( Y ,  
X - 1 )  
+ B ( Y
,

X+1))
160 NEXT X: NEXT Y
170 FOR X=1 TO 2*N-1 STEP 2
180 FOR Y=2 TO 2*N-2 STEP 2
190 B(Y, X)::1.5*(B(Y-1, X)  +
B(Y+1, X))
200 NEXT Y: NEXT Y

With the data entered and
the preliminary computations
complete, we can prepare the
high-resolution graphics
screen b y  calling our usual
routine with:

210 GOMA 500

When the contours are plotted,
we could use the row and
column n u mb ers o f  t h e
elements of  B as screen co-
ordinates. But, to ensure that
the contour map fills the screen
and is as large as possible, we
shall scale these numbers up by
multiplying t h e  co lu m n
numbers by 320/(2*N) and the
row numbers b y  200/(2*N).
These factors are calculated by:

220 XS=INT(160/N): YS=INT
(100/N)

Now we are ready to plot
the contours, and the lines
starting from any points in the
odd numbered rows of B can
be dealt with by ignoring all but
the values that are odd and, for
them, testing to see if one of
the diagonal lines or a vertical
line needs to be drawn. When a
line is to be drawn, it is only left
to place the necessary values in
Xl, X2. Y1 and Y2 and to call the
line-drawing su b ro u t in e
starting a t  line 2000, which
draws a line from (X1 , Y1) to
(X2, Y2). This can be done by:

230 FOR Y=1 TO 2*N-3 STEP 2
240 FOR X=2 TO 2,N-2 STEP 2
250 IF B(?, X)=2*INT(B(Y, X)/2)
THEN 290
260 IF B(Y, X)=B(Y+1, X-1) THEN
Z1X*XS: Y1=Y*YS:

X2=(X-1)*XS: Y2=(Y+1)*
YS: GOSUB 2000
270 IF  B(Y, X)=B(Y+1m X+1)
THEN X1=X*XS: Y1=YS:

X2=(X+1)*XS: Y2=(Y+1)*
VS GOSUB 2000
280 IF B(Y, X)=B(Y+2, X) THEN
X1=X*XS: Y l l
-
Y * Y S :

X2=X*XS: Y2=(Y+2)*YS:
GOSUB 2000
290 NEXT X: NEXT Y

In similar vein ,  t h e  even
numbered rows of  B can be
dealt with by:

300 FOR Y=2 TO 2*N-2 STEP 2
310 FOR X=1 TO 2*N-1 STEP 2
320 IF B(Y, X)=29NT(B(Y, X)/2)
THEN 370
330 IF 13(Y, X)=13(Y+1, X-1) THEN
X1=X*XS: Y1=Y*YS:
X2=(X-1)•XS: Y2=(1+1)*Y5:
GOSUB 2000
340 IF B(Y, X)=B(Y+1, X+1) THEN
X1=X*XS: Y1=Y*YS'
X2=(X+1)*XS: Y2=(Y+1(•YS:
GOSLI B 2000
350 IF X=2*N-1 THEN 370
360 IF B(Y, X)=B(Y, X+2) THEN
X1=X*XS: Y1=Y*N
1
S:
X2=(X+2)
1
XS:  
Y 2 = Y
• V S :  
G O
S U
B

2000
360 NEXT X: NEXT Y

line 350 must be included
to avoid exceeding the array
limits for B. If we had not given
B its surround of  zeros, we
should have had far more
worries of this kind.

The complete program,
with data and subroutines, is
listed as Figure 4.

=
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Further developments

As already suggested, there are
a number of developments that
can extend the program. To
begin with, they will centre on

ways o f  r e d u c i n g  • the
restrictions on the data initially
accepted by  the program. At
present, t h e  data mus t  b e
smooth enough that not more
than o n e  c on tou r  passes
between any pair of the initial
points. If the data is less smooth

than this then the array B must
be m a d e  c or res pondingly
larger so that it can hold more
points in  between the initial
points to allow more contours
to pass between them.

The w a y  i n  w h ic h  o u r
program draws  contours  i s

sufficiently robust to be used
with tabulated numbers of any
kind and, indeed, any numbers
each with their own associated
position.

Finally, a way o f  labelling
the contours would improve
any contour map.

Program Listing

10 READ N
20 D I M  A ( N , N ) ,  9 ( 2 * N ,  2 * N )
30 FOR  Y l  T O  N :  F O R  X = 1  T O  N
40 READ A C Y ,  X )
50 B ( 2 ° Y - 1 ,  2 * X - 1 ) = A C Y ,  X )
60 N EXT X :  N E X T  Y
70 FOR  X = 0  T O  2 * N
BO B ( C ,  X ) = 0 :  B ( 2 * N ,  X ) = 0
90 N E X T X
100 FOR  Y = 0  T O  2 * N
110 B ( Y ,  0 ) = 0 :  B C Y ,  2 * N ) = 0
120 N EXT Y
130 FOR  Y = 1  T O  2 * N - 1  S TE P  2
140 FOR  X = 2  T O  2 * N - 2  S TE P  2
150 B C Y, X ) = 0 . 5 * ( B C Y ,  X - 1 ) + B ( Y  X +
1))
160 N EXT X :  N E X T  Y
170 FOR  X = 1  T O  2 * N - 1  S T E P  2
180 FOR  Y = 2  T O  2 * N - 2  S TE P  2
190 B C Y ,  X ) = 0 . 5 * C B C Y - 1 ,  X ) + B ( Y + 1 ,
X ) )
200 N EXT Y :  N E X T  X
210 GOSUB SOO
220 X S = I N T ( 1 6 0 / N ) :  Y S — I N T ( 1 0 0 / N )
230 FOR  Y - 1  T O  2 * N - 3  S TE P  2
240 FOR  X = 2  T O  2 * N - 2  S TE P  2
250 I F  B C Y, X ) = 2 * I N T ( B ( Y ,  X ) / 2 )  T H
EN 2 9 0
280 I F  B ( Y ,X ) = B ( Y - 1 - 1 ,X - 1 )  TH E N X 1 = X *
X S : Y 1 Y * Y 5 : X 2 — ( X - 1 ) * X S : Y 2 = C Y
4 -
1 ) * Y 5
:GOSUB 2 0 0 0
270 I F  B ( Y , X ) = B ( Y + 1 , X + 1 )  TH E N X 1 = X *
X S : Y 1 = Y * Y S : X 2 = C X + 1 ) * X S : Y 2 = ( Y + 1 ) * Y S
:GOSUB 2 0 0 0
280 I F  B C Y ,X ) = B C Y + 2 ,X )  T H E N X 1 X * X S
:Y1 =Y* YS:X2 =X* X5 :Y2 =C Y+2 )* YS:GOSU B
2000

290 N EXT X :  N E X T  Y
300 FOR  Y = 2  T O  2 * N - 2  S TE P  2
310 FOR  X = 1  T O  2 * N - 1  S T E P  2
320 I F  13 (Y, X ) = 2 * I N T C B C Y ,  X ) / 2 )  T H
EN 3 7 0
330 I F  B C Y , X ) = B ( Y + 1 , X - 1 )  TH E N X 1 = X *
X S : Y 1 = Y * Y S : X 2 = C X - 1 ) * X S : Y 2 = ( Y + 1 ) * Y S
:GOSUB 2 0 0 0
340 I F  B ( Y , X ) = B ( Y + 1 , X + 1 )  TH E N X 1 = X *

X 5 : Y 1 = Y * Y 5 : X 2 — ( X + 1 ) * X S : Y 2 = ( Y + 1 ) * Y S
:GOSUB 2 0 0 0
350 I F  X = 2 * N - 1  TH E N  3 7 0
360 I F  B C Y , X ) = B ( Y , X + 2 )  TH EN X1 =X* XS
:Y1 —Y* YS:X2 =C X+2 )* XS:Y2 =Y* Y5 :GOSU B
2000

370 N E X T X :  N E X T  Y
360 D A TA  1 0
390 DATA 2 , 2 , 2 , 2 , 2 , 2 , 2 , 2 , 2 , 2
400  DATA 2 , 4 , 4 , 4 , 4 , 4 , 4 , 4 , 4 , 2
410  DATA 2 , 4 , 4 , 6 , 5 , 4 , 4 , 4 , 4 , 2
420  DATA 2 , 4 , 6 , 6 , 6 , 6 , 6 , 4 , 4 , 2
430 DATA 2 , 4 , 6 , 6 , 6 , 8 , 6 , 4 , 4 , 2
440  DATA 2 , 4 , 6 , 8 , 1 0 , 1 0 , 8 , 6 , 4 , 2
450 DATA 2 , 4 , 6 , 8 , 8 , 8 , 8 , 4 , 4 , 2
460  DATA 2 , 4 , 4 , 6 , 6 , 6 , 6 , 4 , 4 , 2
470  DATA
460 DATA 2 , 2 , 2 , 2 , 2 , 2 , 2 , 2 , 2 , 2
490 EN O
SOO POKE 5 3 2 7 2 ,  P E E K ( 5 3 2 7 2 )  O R  8
510  POKE 5 3 2 6 5 ,  P E E K ( 5 3 2 8 5 )  O R  3 2
520 FOR  1 = 8 1 9 2  T O  1 6 1 9 2 :  P OK E  I ,  0
: N E X T  I
530  FOR  1 = 1 0 2 4  T O  2 0 2 3 :  P OK E  I ,  2 2
: N E X T
540 RETURN
1000 R O — I N T ( R / 8 ) :  C O— IN TC C /8 )
1010 L = R  AND 7
1020 B I T - 7  — C C  AND 7 )
1030 B Y TE = 8 1 9 2  +  R 0 * 3 2 0  +  0 0 * 8  +
1040 POKE B Y TE ,  P E E K ( B Y TE )  OR  2
-
B I1050 RETURN
2000  OX—X2—X1: 0Y—Y2—Y1
2010 I F  D X - 0  TH EN  2 0 7 0
2 0 2 0  FOR  C =X1  T O  X 2  S TE P  S GN ( D X )
2030  R = IN TC Y1 +C C —X1 ) * 0 Y /D X)
2040  GOSUB 1 0 0 0 :  R E M  P LOT P O I N T
2050 N E X T C
2080  RETURN
2070  C —Xi
2080  FOR  R Y 1  T O  Y 2  S TE P  5 5 N ( D Y )
2090  GOSUB 1 0 0 0 :  R E M  P LOT P O I N T
2100  N EXT R
2110  RETURN

Figure 4. Complete program listing.
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utility from Steve Mehew not
only gives you the ability  to
flash characters but will also let
you centre a line of text on the
screen.

The flash routine allows you

b e t t e r  t o g e t h e r .  I  t o  have any  tex t  y ou wishflashing between one colour
THIS MONTH'S SELECTION a n d  another. It is started by the
of short routines starts off with fo llowing command:
a very  handy  rout ine f r om
1. Wraith of Sheffield. S Y S  52736,A,B,C

The C o m m o d o r e  1520
plotter printer is a very useful wher e A  and B are the two
little device, especially when colours , and C is the speed. A
you realise how much cheaper s peed of  50 would cause one
it is than a standard printer. Un- c olour  to be held on for  one
fortunately t h e  1520 has  a  second, 100 for  two seconds
device number  o f  s ix  while a n d  so on. To stop the flashing
other printers for the CM have either  make A and B the same
a device number of four. This a n d  call the routine again or
makes the 1520 incompatible us e:
with most CM programs that
ou tpu t  t o  t h e  p r i n t e r .  SYS 52887
I. Wraith's short machine code
program makes the 1520 corn- T h e  second r out ine w i l l
patible with most programs. p r i n t  a line of text neatly in the

The program work s  b y  c entre of the present line. It is
changing t h e  Kernal O p e n  us ed as follows:
Vector and altering the device
number which is to be used. SYS 52868,4
Once y o u  hav e  R U N  t h e
program you w ill be able to wher e AS is the string to be
access t h e  1520 as  dev ic e pr inted. It  can contain any of
number four. Your  1520 will t h e  256 characters, but cursor
now work with a number of  charac ters  w i l l  ups e t  t h e
programs for the first time. c e n t e r i n g .

Judging by  the number of W e l l  that's it for this month.
telephone calls we get in the I f  you have any handy lit t le
office about t he  subject, i t  routines  that may be of use to
would appear that a  lo t  o f  o ther  people o r  any  hints
readers want to know how they whic h may  help other  users
can make characters flash on w i t h  their  programming then
the screen as on the Spectrum why  not send them into Scratch
or BBC. Unfortunately there is pad,  Your Commodore, No 1
no easy way to  perform this  G olden Square, London W1R
function on a C64 but this neat 3AB.

More bits and pieces
to make you and
your computer work

10 REM 11811 PLOTTER CHAM6E 8$111
30 DATA169,11,111,26,3,169,192,141,27,3,96,8,72,165
40 DATA186,201,4,208,4.169.6,133,166,104,40,76,74,243
50 FORA=49152T04917:RE4DM:P0KEA00:X:10:NEXT
60 IF102857THEMPRINT•CHECKSUM ERROR":END
70 SY949152

100 REM 'FLASH' AND 'CENTRE' ROUTINE.
110 REM
120 REM
130 REM COPYRIGHT STEVE MEHEW, MAY 1985
140 REM
150 REM
160 S=52736:CS=0:AD=CS
170 FOR L=0 TO 20:LC=0
180 FOR 0=0 TO 8:READ B:POKE SfAD,B
190 AD=API:CS=C503:LC=LC4.13
200 NEXT:READ 8:CS=CS4
210 IF LCOS THEN 300
220 NEXT: IF CS<>48078 THEN 400
230 PRINT:PRINT'ALL DATA IS CORRECT.":END
300 PRINT:PRINT
.
DATA 
E R R O R  
I N  
L I N E  
" 0 . 1 5
4 . 5 0 0

310 STOP
400 PRINT:PRINT"SERIOUS DATA ERROR. TWO OR'
410 PRINT'MORE ERRORS IN DATA AND LINE'
420 PRINTICHECKSUM:STOP
500 DATA 76,86,206,120,169,16,141,20,3
1
837
505 DATA 169,206,141,21,3,88,96,198,253,1175
510 DATA 240,3,76,49,234,169,127,141,13,1052
515 DATA 220,165,2,133,253,169,4,133,187,1266
520 DATA 169,0,133,251,169,216,133,252,160
9
1483
525 DATA 0,177,251,41,15,197,254,208,7,1150
530 DATA 165,158,145,251,76,69,206,197,158,1425
535 DATA 2 0 8 , 4 , 1 6 5 , 2 5 4 , 1 4 5
1
2 5 1
9
2 0 0 , 2 0 8 , 2 3 0 , 1 6 6 5

540 DATA 230,252,198,187,208,222,169,255,141,1862
545 DATA 1 3 , 2 2 0
9
7 6 , 4 9 , 2 3 4 , 3
2 , 2 5 3 , 1 7 4 , 3
2 , 1 0 8 3

550 DATA 158, 183, 134, 254, 32, 253, 174
1
32, 158, 1378
555 DATA 0 3 , 1 3 4 , 1 5 8 , 3 2
9
2 5 3 , 1 7 4 , 3 2 , 1 5 8 , 1 8 3
, 1 3 0 7

560 DATA 134,2,76,3,206,40,67,41,83,652
565 DATA 46,77,69,72,69,87,45,77,65,607
570 DATA 8 9 , 3 2 , 4 9 , 5 7 , 5 6
9
5 3 , 3 2 , 2 5 3 , 1 7 4 , 7 9 5
575 DATA 32,15807342066,182,201,40,176,1160
580 DATA 2 0
9
7 4 , 1 3 3 ,
1 5 9 , 1 6
9 , 2 0 , 5 6
,
2 2 9 , 1 5
9 , 1 0 1 9

585 DATA 170,169,32,32,210,255,202,208,250
9
1528
590 DATA 7 6 , 3 3 , 1 7 1
9
1 6 2 , 2 3 , 1 0 8 , 0 , 3
, 1 2 0 , 6 9 6

595 DATA 169,49,141,20,3,169,234,141,21,947
600 DATA 3,88,96,255.0.255.0,255,0,952

1  1111 = = = = = = = = = = = = =
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€79•99 All in.
(plus p & p and insurance)

Now you can buy a Communi-
-  c a t i o n s  Modem for your 64 or 128

direct from Commodore at an
amazing price.

Just • • ,7
1
9.99•
A small price to pay when you
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For starters there's everything on the following list:
You can link up with other 64 or 128 owners swap games,

information, send messages, receive replies or just chat.
1)ownkmd free software, including over 50 educational packages.

Buy the latest software from leading companies
at special prices.

Meet friends and foes in MUD the multi-user adventure game.
Access giant data banks like Prestel, Micronet, and Blaise.
Receive ou r  first year's basic subscription to Compunet

absolutely free. Worth £30.00
Free access to Compunet between 6.00pm and 8.00am.

And all weekend.
Cheap to use. Most people's calls will be charged at local rates

— only 40p per hour
Easy to install—plugs straight into a new BT. socket.

All this, plus much more will
be yours when you take advantage
of this "479.99. All in" special offer.

If you want to get more out of
your 64, or 128 by spending less
on a modem, please complete the
coupon and send to:

c o m m o d o r e
Commodore Communications Modem,

1 Hunters Road, Weldon,Corby,
Northamptonshire NN1
7 1 Q X •
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to Compunet.
0  I enclose a cheque/postal order for /84.94 to include
post. packing and insurance (at /4.95).
Make cheque payable to Softpost
0  [lease debit my Visa/Access card
Access.'
Visa no 1 1
Name (block capitals please)
Signature
Address

Postcode
Allow 28 days for delivery.
Registrabon subject to Compunet terms and conditions.
Send to
- 
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LAteldon. Corby. Northants NNI71QX.

'A new sty* BT. socket is mooed Pregel and Micranet require additional subschber charges. Ptestel is a registered trademark ot British Telecom Micronei is a regrstered trademark at leremap
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to bring you this review.

HOLD ONTO YOUR JOYSTICKS FOR A
thrilling contest amid the snow and ice, in
the follow up to Summer Games I and II,
with Winter Games.

All the old familiar graphics remain,
the white doves flying across the screen as
the t o r c h  g lo w s  b r ig h t ly  i n  t h e
foreground, o n l y  t h i s  t i m e  t h e
background is  realistically covered i n
snow.

Prior to commencing battle against the
wintery conditions you first choose the
country y ou  wish t o  represent, then
decide t h e  number  o f  partic ipants,
between one and eight, and go for gold.

The wise athlete will practice before
commencing i n  c ompetit ion agains t
other human opponents. Spend t ime
preparing for  an assault on the Wor ld
record.

The excitement begins with the Hot
Dog Ariels. You start perched high up on
a s k i s lope d a d  i n  y our  protective
clothing, which is a must to prevent bodily
damage, and a pair of skies. The aim is to
dazzle the judges with your artistry as you
flip through t he  a ir  attempting such
manoeuvres as a 'Daffy', 'Back Scratch' or
'Mule Kick'; to name just three. Or, if you
really want to score high try combining a
'Stunt' and 'fl ip'  in  mid-air. The main
problem is that you have to land on your
feet. Tearing the skin off your bottom only
rates as a third degree burn.

If you survive the Hot  Dog Ariels
without getting too  much mustard on
your face and without breaking a leg you
move onto the Biathlon. Armed with a
.22 calibre rifle you ski uphill and downhill
until you are confronted with the targets.
Quickly, y ou arm your  gun, pu ll the
trigger and fi re -  bullseyel But, beware
because although speed is of the essence,
if your heart beats too fast it will affect
your accuracy. So, keep an eye on your
pulse rate and don't get too overheated.

Something everyone will enjoy is the
compulsory one-minute fi gure skating.
You have 60 seconds to complete seven
movements as  y o u  gracefully  w h ir l
around the ice rink. Skate forwards and
backwards attempting such delights as
double axel jumps and sit spins. Falling or
moving awkwardly will not impress the
judges; can you emulate Torvil and Dean
and score a row of perfect sixes?

The music changes dramatically as you
crouch low at the top of the ski jump.
Speed, timing and joystick control are of
the essence in this very exciting event.

G a m e  O f  T h e  M o n t h

Then, you gather speed in a crouched
position travelling d o w n  t h e  s lope,
prepare for take-off and soar through the
mountain air . While in  mid-fl ight you
hastily re-adjust your  position t o  gain
maximum distance and reduce w ind
resistance. Practicing this event while you
strain every muscle to achieve an extra
meter w il l  while away many a happy
winter evening.

Alter the exhiliration of the ski slope
comes the 30mph speed skating. Race
against the clock with either computer or
human opposition. This  has a  s imilar
setting to the cycling in Summer Games II
so the split level screen allows you to view
how far your foe is lagging behind as he
tries t o  compensate rhy thm for  brute
strength.

Calm your pulse rate and get your
blood pressure down by re-entering the

ice rink for two minutes of free ski I f
you over spin your skater will become
dizzy and unceremoniously fall on the ice
- painfull

The las t event y ou start o n  your
bottom instead of finishing on it as in most
of the other events. Sit back, shut your
eyes, say a very quick prayer and off you
career down a very fast bobsleigh track. I
advise valium before you attempt the
hair-raising turns before entering the final
straight at 90mph. Go too fast and you
land up in hospital. One last bit of advice
don't drink and drive, it is dangerous for
your health.

Again US Gold has come up with a
winner. I eagerly await a Winter Games II
in the hope i t  w ill contain a downhill
slalom, by then I might have regained my
balance.

P.M.
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Not content with studying
other people's adventures,
Runecaster has now been

creating his own. Read on to
find out how.

Do-It-Yourself.. .Almost
WE HAVE SEEN PROGRAMS To ENABLE
the non-programmer t o  write text
adventures, some of which even allow
reasonable graphics to be added. We
have also had a  selection of  games
creators that can be used to put together
fairly rudimentary arcade games.

Now, into this games creator arena for
the C64, sweeps Ariolasoft, with a very
comprehensive package for the graphics
adventure buff. Only available on disc.
the Adventure Construction Set at 114.95,
gives the user a veritable host of ready-
made characters, objects and facilities
from which to build a dream adventure!

Not only can you create the whole
adventure yourself but, if you get bogged
down, lazy or just inquisitive, then you
can hand over the completion of the
game to the Adventure Construction Set
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— just Si, back and let it take over where
you left off and it will create a working
adventure from your bare bones! Mind
you this can take anything up to 40
minutes.

Although large numbers of characters.
objects etc. have already been created
and are at your beck and call, all of them
may be altered to your specifications.

either graphically or  their attributes
(strength, weight. associated text etc.)
changed.

The basic format for any of these
adventures consists of a 'world map' that
your players explore (up t o  four
characters may be chosen — each taking
turns to move). Within this area there will
be access points (doors, castles etc.) to
further regions where the majority of the
action will take place.

The world map is 40 x 40 squares, of
which a 10 x 15 area is visible — the map
scrolls as your players move across it.
There may also be isolated 'events areas'
in addition to the main regions.

Two to Start With
Two adventures are included on the disc,
one, The Land of Aventuria, contains a
tutorial adventure plus six other mini-
adventures to help the newcomer 'get the
feel' of what is possible. The second.
Rivers of Light, is a complex adventure set

On the Track

in ancient Egypt, that should keep even
the hardened adventurer busy!

When you start using the Adventure
Construction Set, you will have to create a
working 'adventure disc'. This involves
quite a lot of disc swapping (the ACS disc
and your 'adventure disc'), so do not
expect to be playing an adventure in just
minutes — allow yourself time.

Before creating this work disc, you
must decide what options you want on
the disc. You will need a separate work
disc for each adventure — either one you
are about to construct or one of the two
already on the ACS disc. It is probably
wise to start with The land of Aventuria.

Playing and creating adventures is
mainly carried out by using a joystick (or
joy-pad/card) and a ll the  on-screen
operating instructions are clear and well
explained. The program is well thought
out a nd  appears t o  b e  almost
foolproof.. even a t  this stage this is
apparent, i f  you have inserted an
unformatted disc (for your working disc),
it checks, and formats it if necessary!

Once you have a working disc with
The land of Aventuria on it, you can play
the game, learning as you go. Or you can
practise editing what is already there.

Playing the adventures will initially
present you with the choice of creating or
adding a new player. Again one is quite
impressed with the  vast number of
options you are given for the graphical
representation of your character.

Admittedly these are in fact all the
characters/objects that may appear
within the framework of the game but
even so, given a hundred odd icons to
choose from does tend to leave one a little
stunned!

Having chosen a nd named your
character(s), the screen displays part of
the world map. complete with trees.
mountains, seas, castles, deserts etc. Bars

=  =  =  =  =  =  =  = I .
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of colour on either side of the screen
display how much time for movement
your player has left on this turn and also
his/her current 'power' and 'life force'.

Four lines beneath the map are used
for text messages, instructions and further
menus. You may now either move, using
the joystick, or 'select other options' by
pressing the 'fire button'.

Other options, displays 12 possibilities,
including: use object, drop object, use
power (spells), ready new weapons or
armour, quit, save, fire (missile weapon)
and profile. Most of these have fairly
obvious uses, the last — profile — gives
you a  complete inventory o f  your
character. Not only will it tell you what is
being carried but also a full breakdown of
their constitution, wisdom, strength,
dexterity, missile skill, melee skill, life
force, parry skill etc! All of which may
assist in helping you decide what course
of action to take next.
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Watch Out

As you move around one of two things
may happen: First, you can 'fall upon' one
of the 'map creatures', these may be
friendly and have something to give you,
so be wary of launching an unprovoked
attack! Should you do this they may then
understandably change. from friend to
foe.

Secondly, you may enter a 'square'
(castle, portal, door etc), that will
transport you somewhere else, or to one
of the many regions within the game.
These regions consist of a number of
interlinked 'rooms', where you will find
all the major puzzles that you have to
solve, to win through to the end.

There are weapons, artefacts and
spells to be found —  all graphically
portrayed — just move your character as
though you want to stand on top of them
and they are yours. Some you'll wish younever found!

There a re  plenty o f  creatures
wandering around but you must try and
identify which are worth attacking. If you
have a suitable weapon you may attack
from a distance, although how well you
aim, is dependent upon your character's
prowess with missile weapons (check
your profile).

lust as each player has a certain time
each turn to move or take any other
action so too do all the creatures you
meet! You may choose to ignore them but
they may be more aggressive and choose
not to ignore you! If battle is joined, then
the results of each blow are shown in the
text window be low t he  display.

Objects initially seen as you enter a
location may not be all that is there, often
further items are hidden underneath! As
in most adventure games there is plenty of
treasure around but carry too much and
movement may become difficult.

With each complete adventure there
is a final goal i.e. some object/character
that has to be found and taken, rescued
etc. Needless to say, this goal should not
be one that can be achieved without
completing other parts of  the quest.
Indeed, there are conditions that can be
set on whether doors or portals will or will
not operate, dependent upon items
carried.

Roll Your Own

The instruction booklet (40-odd closely
printed pages), draws the comparison
between this program and making a
movie. There are many similarities, you
have to choose your cast, your locations
and all sorts of interesting props.

Although the presentation of menus
and instructions 'on-screen' are usually
clear and explicit, read the  written
instructions first! At the first read they
may seem too much to grasp but as you
become more familiar with the program,
they will all make sense!

•
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Also, even if you don't understand a
particular action very clearly, at least the
vague memory of a certain possibility may
well trigger off something useful later!

The initial stages require you to create
a new working disc (or you could practise
by editing the game already on your
adventure disc above). For your own
adventure you will probably wish to start
from scratch. Here is your first of many
hundreds of decisions.

There are three types of adventure
construction sets available: Fantasy.
Science Fiction or Spy/Mystery. The basic
concepts of all three are similar with
world maps, regions, portals etc. but the
sets of ready made characters, objects and
terrain possibilities, are tailored to suit the
subject.

Having chosen the set you want just
follow the on-screen instructions — you
now have the basic tools of the trade.
Although there are plenty of 'things' with

which to create the map and the creatures
and the objects to be found and used,
there is no substitute for plenty of forward
planning!

You must have more than a rough idea
of what you want your adventure to
achieve.

First, the world map — think carefully
of what you want to represent. What areas
should characters be able to travel across
freely? What obstacles do you wish to put
in their path and, having put them there,
what is their purpose? Does the placing of
your special regions make any sort of
sense?

Secondly, the regions — presumably
at least some of these will need to be
visited in the correct order (items found in
one required to find items in another
etc.). Think carefully about the overall
concept of your game before you start
creating regions willy-nilly!

Thirdly, consider the objects and
creatures that are going to be found —
both in the vital regions and also as one-
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off encounters whilst wandering around
the world map. Does their placement
make some sort of sense? If

Anyone using this package can create
a working adventure -  it's almost fool-
proof - but only with careful planning and
attention to detail, can you produce a
game with that added something that
others are really keen to play and solve.
Do Your Own Thing

You may think that because all users are
given the same terrain, objects and
creatures, all ACS adventures would have
a certain similarity...not so! Not only may
you alter the graphical representation of
all the current graphics, you can also
create new creatures and objects (up to a
maximum of 128 in each case).

Each creature, object and terrain
option has certain conditions and
attributes (a  creature has the  most
options: 20 different basic attributes —
not counting variations on each of these
or which of umpteen objects they may
possess!). These attributes may be
modified to suit your adventure.

Having altered the name, shape, and
attributes for a creature in the master list,
you may then alter them again when you
place him/her/it actually in the location
of your choice! So although, you may
have a general basic giant. specific giants
may be stronger, faster or better armed
than others elsewhere!

Each of these attributes is explained
fully in the instruction booklet, so really
what appears in your adventure is solely
limited by your imagination. You can
even have a creature attack until the
player hits it — it then turns tail and keeps
out of the way!

If fixed events are not enough then
facilities exist to have random creatures
appearing you choose the creature and
the percentage of time that you wish it to
be present.

There are of course a range of spells
available. You may well ask how these are
applicable to Spy/Mystery or  Science
Fiction adventures. Spells basically affect
either the players or their surroundings,
so a spell of 'decreasing life force' from
the fantasy world could be likened to a
poisoned drink in a  dubious bar inMarseilles.

There are similar parallels to be drawn
in other contexts. Think about it, there are
some interesting philosophical questions
raised by this line of thought.

'Doorways' between locations can
come in a variety of forms, from simple
two way passages open to all to locked
doors to portals only accesible to those

1 3 8  w i t h  certain objects in their possession.Finally
Throughout your use of this program you
will probably be changing discs at fairly

regular intervals — do not be tempted to
be lazy, remember to put the disc that is
not in the drive, back in its sleeve! The law
of cussedness is bound to come into effect
and damage the exposed disc...you have
been warned!

There is just not enough space here to
list a ll  the  variations possible with
Ariolasoft's Adventure Construction Kit.
The only real snag for those to whom it
appeals is  likely t o  be :  wil l  their
computers have worn out before they
have explored all the possible 'alternative
realities' available from ACS?

Exodus Update 4
Those of you who read and believed my
rave about US Gold's Exodus: Ultima III,
will have sought out a copy for yourselves.
You will either feel I over-reacted or will
be hooked, and deep in the wilds of
Sosaria...

First, for those of you that did not get
copies of the booklets explaining the
Wizard's Spells or the Cleric's Spells — all
is riot lost. lust send a stamped addressed
envelope (9 * 6  inches or bigger) to US

•
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Gold, Unit 10. The Parkway Industrial
Centre, Heneage Street, Birmingham 87
4LY. State where you bought your
software and the missing books will be
sent to you.

Secondly, how are you progressing?
Have you realised that if you visit Lord
British in his castle after a character has
increased in 'Level', that your maximum
hit points increase? Have you found a
boat and sailed the seven seas? No? Then
try attacking one of those pirate ships! But
time your attack to coincide between
cannon-fire and always approach the
pirates along a vertical or horizontal line
— rapidly.

Talk to those you meet, especially in
far-off places a n d  write down what they
say. Powders enable a party to 'negate
time' — exceedingly useful if there are
dragons about! Has anybody found the
town of Dawn?

What form of 'party' do you find best?
Do you change the members of the team
for special missions? Are you able to heal
your companions regularly with SANCTL
(Cleric Spell 'C')? Long may the spell of
wonder and exploration last.
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For Commodore 64 and 128
SALES LEDGER with invoic ing 0 8 . 0 0  + VAT
Invoices laid out to your own design, statements, aged analysis.
daybook. period and VAT report ,  label print ing etc. etc.

FINAL ACCOUNTS E 6 0 . 0 0  + VAT
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journals, allows  you to structure your own reports e g profi t  &
loss, balance sheet, department  report  etc. Complete audio trail,
trial balance,  open ing balances ,  las t  mo n t h s  t r ial  balance,
monthly totals on all accounts etc.

PURCHASE LEDGER E 6 9 . 0 0  + VAT
Sales ledger, purchase ledger and final accounts (as above) all
combined into one integrated package

INTEGRATED ACCOUNTS E 1 9 5 . 0 0  + VAT
Sales ledger, purchase ledger and fi nal accounts (as above) all
combined into one integrated package.

SEVENPACK E 4 5 . 2 2  + VAT
A simple integrated package for very small businesses. Purchase
& Sales Cont rol,  invoic ing,  s imple nominal ledger,  statements.
ordinary stock cont rol,  stock cont rol for car parts and address

label print ing.

PAYROLL with new NI rules  E 9 9 . 5 0  + VAT
Easy to use, but  allows  7 overt imelpiecework  rates. 4 pre-tax
adjustments incl. SSP, 6 after-tax adjustments. deduct ion card.
coinage analysis etc.
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SYNTRON DIGIDRUM
The SyntrOn Dig id ru m i s  a n  e xcit in g
professional d i g i t a l  d ru mc o mp u t e r
des igned t o  o p e r a t e  w i t h  t h e
Commodore 64.

Using ' liv e'  digital sound samples
which are  encoded on to  so f twa re  the
user h a s  a  p ro g ra mma b l e  d r u m
machine wi t h  a  so u n d  q u a l i t y  ma n y
times the price.

Easy visual g rid  p rog ramming ,  hear
the so u n d s y o u  e n t e r,  5 1  p a t t e rn s
available i n  me mo ry  p lu s  1 0  so n g s
linking 100  p a t t e rn s  t o g e t h e r  a r e
possible w i t h  f u l l  c o p y ,  in se rt  a n d
delete functions.
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t -  cassette ta p .  d  .  dis k ette e  R O M  c ar tr idge • -  Dis c  vers ion avellable
HUNDREDS M ORE  TITLE S  AVAILABLE -  M A  A T DIS COUNT PRICES

" M O S T  Clei  PLUS 4 and C129 titles  avadeble A L L  •INdh s im ilar  discounts  to  C64• •
Please send s tamp ion our  c om plete l is t ( s ta te  whic h c om puter

Please inc lude 50p tor  Post and Pack ing ti-i•• ,
s - d d r s  l e s s  t h a n  
E 2 1 3 .  
O u t s i d e  
U K  
p l e a s e  
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plus 75p for  each additional itern on ell c r ows  ber k i  C h IQU I Eur ochaque. S ter ling m oney  Orderof UK Posts' Oider with order to
Telephone:UK SOFT CENTRE LTD (VC) D U N S T A B L E

(0582) 607929

Whether you want  to play along to it, do demo•s
and record wit h it .  s ing along and dance to it  or
just  enjoy  programming it  -  The Syntron
Digidrum -  Get  It !
The Synt ron Digidrum comes  complete With
hardware user port  connector,  audio out,
t rigger out ,  easy to f ol low user's  guide,
sof tware wit h the fi rs t  eight  digit al
samples  inc luding Crash Cymbal,
Snare Drum,  Bass  Drum,  Floor Tom
Hi Tom,  Med Tom.  Open Hi Hat ,
Closed Hi Hat  and programming
funct ions.  The sof tware
contains a complete set of
demons t rat ion pat terns
and songs  -  All this  for
just E65. 00 Inc VAT

I would like further inf ormat ion
on the Syntron Digidrum

COMMODORE SOFTWARE SPECIALISTS

a

There is
already a

new sound sample
set in preparat ion whic h
will contain over 40 new

samples  inc luding Syn Drums,
Lat in percuss ion,  Hand Claps  and

many . more for only  E16.50! All purchasers
of t he Synt rpn Digidrum wil l  receive details
of t he new sound samples  as they become

available plus a FREE subscript ion t o the SYNDROMIC
USERBASE whic h inc ludes  a members hip card and a FREE

quarterly  newspaper on c omput er mus ic  and computer
mu s ic ia n s  wr i t t e n  b y  le a d in g  mt it s ic  a n d  c o mp u t e r  jou rna l is t s .

Please fi ll out  and return the c,Jupon below.
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Syntron Digidrum -  Disk version E 6 5 . 0 0  Inc. VAT
-  Casset te version Cc
, E 6 5 . 0 0  
I n c .  
V A T

Please add E2.50 for packagingipos tage/ insurance.
I enc lose a cheque/pasta!  order -  made payable to SYNDROMI C MUSIC -  to the value
of t
All orders  should be sent t o SYNDROMI C MUSIC.  35A Grove Avenue. London,  N10 2AS

SYNDROMIC MUSIC GUARANTEE
Not to Bank  your monies  unt il t he Goods  are ready for Dispatch.

Please allow 21days  for delivery v C 1  c l i g i  ever hear such a sound?
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A Wordprocessor Package
WORD PROCESSING AGAIN? WELL, IT
may seem so but apart from games this is
what you will find most computers doing
most often.

After trying many printers, countless
interfaces and almost every wordproces-
sor, I think I am now in possession of the
most versatile package available at this
time.

I am not going to go over the pros and
cons of wordprocessor software, because
I want to have a look at the new word pro
from Precision first in case it's even better
than the Vizawrite which at the moment is
the best I have seen. That will be in a later
issue. Instead I will, very briefly, mention
the Wordpro software and then go onto
the other  end o f  wordprocessing, the
printer.

There a r e  basically t w o  types o f
wordpro. Pre- formatted a n d  pos t -
formatted. T he  pos t- formatted t y pe
works o n  t h e  pr inc iple tha t  format
characters typed into the document take
effect only when the document is printed
or when the document is  viewed. This
means that you cannot see the document
as it will be printed without leaving the
text e d i t o r .  Pr e- for mat ted w o r d -
processors allow you to 'see' the effect
that the formatting symbols will have as
you type.

Easyscript is  an example of  a post-
formatted type, and Vizawrite is of the
pre-formatted variety.

Personally I prefer the pre-formatted
software though i t  seems that opinion
between users is split 50/50.

The problem with the C64 is that it can
only display 40 characters of text at a time.
This means that  i f  y our  page is  set
anywhere over 40 characters you have to
scroll over the page in order to see exactly
what it looks like. A disadvantage but one
that I have learned to live with.

There are many functions involved
with text editing and so it is important to
choose one which has logical commands
as nothing s lows down ty ping mor e
effectively than constant referral t o  a
manual to find out how to insert a tab and
so on. For this reason I go for Vizawrite.

Hardcopy
Going onto printers and pr inting you
come across the  problem o f  pr inter
compatability. The Commodore range of
printers is not too bad, indeed over the
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last 12 months Commodore has brought
out some nic e machines. However i t
seems that a lot of people want a printer
from the Epson stable or one similar. This
is a good choice though the first problem
is that it is not compatible.

There is now a massive range of inter-
faces available in order to run centronics
printers from the Commodore. They start
at about EIS and go on up to around 1200.

Before you rush out and buy one, stop
and see what your needs will be. If you
only seem to  use a pr inter  for  listing
programs and simple jobs then a simple
lead and driver software may be all you
need. This should cost between 05  and
[20. It is simple, cheap and does the job. If
you use the more popular commercial
software you may fi nd that software is
built in which will drive the printer with
just the lead so think - before you spend -
before you print.

If you are in a position where you use a
lot of varied software and are never quite
sure what you may need, it may be worth
splashing out and getting a more versatile
interface. These do not come cheap but
can save hours of frustration when trying
to re-locate machine code driver software
in o r der  t o  av oid confl ic t w i t h  a n
expensive piece of new software.

The best of  these 'HARD' interfaces
plug i n t o  t h e  ser ial p o r t  o f  y our
Commodore. This means that you can
keep your user port free and use your
printer in  exactly the same way as a
Commodore printer.

Some months ago I wrote about the
GT Turbopoint interface. I raved about it
and said i t  was the  best thing since
wholemeal bread. It was brilliant, it still is
but I now use something even better. It is
the Mic ro Control Systems Interface, I t
consists of a circuit board and live pin to
five-pin lead.

This board fits inside the printer and
on some versions allows twin din-sockets
to fi t in the printer case so you can daisy
chain your peripherals as though it was a
Commodore printer. Excellent. Versions
are available for Epsons, Kaga, Canon and
more.

There is a small built in buffer which
frees your computer quite quickly with
smaller documents and it can be switched
either with jumpers or through software
to allow you to choose different modes.
These are fu ll Commodore emulation,
transparent, plus more depending on the
version you have,

Commodore graphics are supported

and for the first time I am now able to get
good screen dumps from software such as
Koala and doodle.

Fitting t h e  board in t o  the pr inter
ranges from easy to fiddly depending on
which printer you have so if in doubt ask
someone who knows what they're doing
as printers tend to be fussy about where
you poke wild screwdrivers.

Because these boards offer you five-
pin sockets it means there is a centronics
port spare. For those of you with more
than one machine it means that you can
have both plugged into one printer. By
the side of my printer I have a 64 and on
the other there is a Sirius. If one is printing
and you try to print from the other it will
just wait. At  fi rst I  thought I  may get
printed garbage but that is not the case.

Once the Micro Control Systems inter-
face is in place you can forget about it. It
does not  get in  the way, i t  does not
require constant switching in  order to
make it work and it does not clog up your
user port or  require a 5V power supply
from the cassette port.

This interface is the best thing since
sliced wholemeal bread!

The choice of printer depends a lot on
finance. Prices are dropping bu t  you
should still expect to pay E200 plus for a
versatile and fast dot matrix printer. That is
not to say that anything costing less is sub-
standard. It may be just slower and have
less facilities such as elite, proportional
spacing, underlining, double strike, italics
and near letter quality type etc. etc.

I am stuck on my Canon. It's fast, MO
cps) qu iet ,  (compared t o  m y  Smith
Corona daisywheel) and cheaper (than an
Epson fx-80).

It w il l  cope with fr ic tion fed-single
sheet paper . fanfold and r o l l  paper.
without having to buy a roll holder as an
extra. Its near letter quality is as good as
anything I have seen on a matrix printer. It
seems bulky but the space it takes up on
the desk is about the same as most, it is just
unusually high. Paper jams are rare and
loading paper whether roll, sheet or fan-
fold is simplicity itself.

In the End

If I were popping down to the local to buy
a printer set up to go with a 64,1 would not
hesitate a n d  I  w h o l e  hear ted ly
recommend the Micro Control Systems
Printer Interface and in the printer dept
the CANON PW-108A. Not cheap but
very impressive.



THE SECRET
BEHIND

THE NEW
COMMODORE 64

Vi,e'rl like to let you into a secret.
Plug a RObcom TurboSeries cartridge

into the back of your Commodore. and you'll
have the ultimate 64.

More speed, the Turbo 50 above loads
and s a t  least 10 times as quickly as
normal from cassette and like times as
quickly from disk.

More poAer: there are 16 new tape and
disk commands (including file copy) plus
8 new function keys: and a Centronics
interface means you can use non-
Commodore printers

Its easier to use. too— Toolkit• simplifies
Basic writing, and there's a poAerful
machine language monitor aid.

There's a Reset button, too, that puts the
computer back to square one without
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And rm. -
l o r eYet its I  ine without using a single byte

of the 64's memory —and you can leave the
cartridge permanently fitted

As a bonus. there's even a head alignment
cassette for error- free loading

Just a few of the features that'll make
your Commodore faster, easier to use and a
lot more versatile

You'll find all five models at your local
computer store, where depending on the
features you want. prices range from tile
Turbo 10 at lust E24.95 to the Turbo 50
at £39.95.

Not a lot to pay to ciAir 'tie ultimate
Commodore 64.
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The new, compact Epson 1
3
4 0 .

Now the home computer user can
have a true business quality printer.
from Epson—maker of the world's most
popular printers.

Our new P40 is only E,59.95 —
that's including VAT and recharger.
It's suitable for BBC. Sinclair,
Commodore, Onc and almost any

other popular home computer, as well
as virtually any portable or desk top
micro.

Running off its own rechargeable
batteries as well as mains, your P40 is
totally portable and being Epson,
an absolute dodd le to use. And though
particularly compact it even gives

EPSON

you 80-column width printing in
condensed mode.

So wherever and whenever you
want to print, now you can — with the
new, portable Epson P40. In fact,
anything a ball-point does, it can do —
better. See it at selected branches of
Boots, or ring 01-902 8892 for details.
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he Exclusive-or
routine.

Exclusive—or Routine

THIS MONTH, I  AM GOING
to explore the workings of an
Exclusive-or routine which is
often used in cases where there
is a need to 'encrypt' or to code
the data in some form,

Obviously th is i s  most
useful when one wishes t o
protect data or programs and it
should prove useful if you are
already thinking along these
lines. But first it is necessary to
explain how an exclusive-or
works and how it differs from
an inclusive-or.

To understand both w e
need to look at the bit patterns
of a  couple o f  numbers to
visualise the operations that are
performed.

two numbers and this is why
200 inclusive-or 100 gives the
number 236. You may confirm
this by  typing in direct mode
PRINT 200 OR 100 and this is
the answer prov ided by  the
third row of the table. On the
other hand, an  exclusive-or
will only return a bit pattern of
one if either (but not both) of
the bit patterns is a one and
therefore row four gives 200
exclusive-or 100 as 172. This is
actually quite complicated to
demonstrate in Basic and is one
of the few instances where
machine-code is actually much
easier t han  i t s  high-level
equivalent — all you need to
code i n  machine code i s
WA Sat  followed by EOR $64
to get $AC (= 1721 In Basic you
will need to type the following:

PRINT (2OO OR 100) AND NOT
(200 AND 100)

Having g o t  o u r  'coded'
number, what are we going to
do with it? We could save the
data in this encoded form. The
really interesting thing is to
observe what happens when
we exclusive-or o u r  'new'
number with the second of our
original numbers. The second
half o f  the table shows that

,
2
7 
2
6

128 64
200 = $C8 1  1
100=$64 0  1
200 i nti m  1081 1
200 exclor 1001 0

100 = $64 0  1
172 = $AC 1  0
100 e x a m  1721 1

1
2 1

1 0 0
0 0  =  236 ($
0 0  = 1 7 2 ( $

0 0
0 0
0 0  • •  200 ($

The first two rows of the
table are the decimal numbers
200 and 100 converted into
their b in ary  pat tern . A n
inclusive-or is  performed i f
there is a one in either of the

performing an  exclusive-or
with the number we derived
with the second number gives
back the original number.

In order to encode a section
of data, o r  ev en a  who le

program, all we need to do is
encode the bytes that form our
program with a  sequence of
numbers. The result is apparent
gibberish b u t  technically no
information has been lost. If we
can generate the sequence of
numbers used to encode the
program this can be used as a
key to 'unlock' or 'decode' the
encrypted code.

Some exclusive-or routines
make use of the fact that the
data in ROM is fixed in silicon.
as it were, and therefore use
the RO M data to provide a
sequence o f  number s  t o
encode the original. However
this is  alr ight so long as you
stick to your own machine but
it i s  n o t  u n kn o w n  f o r
Commodore to make small and
unannounced changes t o  its
ROMS and this  might create
difficulties for  the future. The
approach I  have taken in the
sample program is to make use
of a  s imple algorithm which
generates a  s equenc e o f
numbers in  the range 0-225.
These are used for encoding.

In the sample program, you
will see that line one is a SYS call
followed b y  a  REM, quote
marks and then exactly 65
asterisks finished with a final
quote. Type in this line with no
spaces at all and it will just fit on
to 80 spaces. To operate the
program type 'RUN 2' and it
will read the DATA statements
for a  machine code routine
into the space provided by the
asterisks. T h e  r es t  o f  t h e
program is of no consequence
but- merely a  way  o f  doing
something.

When you list the program
the machine code in the REM
statement in  line one will be
converted to  tokens and will
look decidedly strange but do
not worry. Now type (C64) SYS
2061. If you list the program it
will not be encoded and will
probably s top with a  syntax
error. Now RUN the program



P r o g r a m m i n g

CATA 1 6 9 , 8 3 , 1 3 3 , 3 4 , 1 6 5 , 4 4 , 1 3 3 , 3 5
DATA 1 3 3 , 2 , 1 6 5 , 2 , 1 0 , 1 0 , 5 6 , 1 0 1
DATA 2 , 1 3 3 , 2 , 1 6 0 , 1 , 1 7 7 , 3 4 , 2 4 0
DATA 1 6 , 1 9 7 , 2 , 2 4 0 , 4 , 6 9 , 2 , 1 4 5
DATA 3 4 , 2 3 0 , 3 4 , 2 0 8 , 2 2 9 , 2 3 0 , 3 5 , 2 0 8
DATA 2 2 5 , 2 0 0 , 1 7 7 , 3 4 , 2 0 0 , 1 7 , 3 4 , 2 4 0
DATA 1 3

,
2 4
,
1 6
9 ,
5 ,
1 0
1 ,
3 4
,
1 3
3 ,
3 4

DATA 1 4 4 , 2 0 8 , 2 3 0 , 3 5 , 1 7 6 , 2 0 4 , 9 6 , 5 , 1 4 2

td•I•N•Li
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1 S Y S 2 0 6 1 : R E M " * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
2 R E M : D I S A B L E - P O K E  8 0 9 , 1 8 8 : P O K E  8 0 8 , 5 4
3 L N = P E E K ( 4 3 ) 4 - 2 5 6 * P E E K ( 4 4 ) + 1 2
4 F O R  J = 0  T O  6 4 : R E A D  X : T = T + X
5 P O KE  L N + 3 , X  : N E X T
6 I F  T < > 6 7 8 7  T H E N  P R I N T " O A T A  E R R O R
1
" : E N O
7 :
10
11
12
13
14
15
16
17
18
19
100 F O P  J = 1  T O  5 0
110 P R I N T  J , J * J , S O R ( J )
l e e  N E X T  J
200 R E M  -  P E CO DE  S Y S  L N

and after a slight pause, whilst
the data is  read back, t he
program will be converted to
its original form and will run as
normal.

Obviously, t o  s av e  a
program in its encoded form all
you have to do is make a call to
SYS 2061 and then save it. After
it has been loaded back the call
to SYS 2061 w ill read in  and
then activate the code which
will d o  the  conversion j o b
before running the program. If
you w is h t o  s t op  peop le
breaking into the program you
can activate the  RUN/STOP
disable by removing the REM
part from line two and recode
the program as soon as it has
ended by the SYS call in line
200.

To h i d e  t h e  SYS c a l l
completely then  adopt  t h e
following procedure.

1. Make a new line reading 0
SY52082: R E M "  a n d  press
RETURN. Now place the cursor
over the second of the quote
marks and press SHIFT* INST14
times to open up a gap of 14
spaces. Now just press DEL 14
times which just involves taking
your finger off the SHIFT key
and a reverse T (delete) sign
will appear. When the cursor is
flashing over  the last quote
mark press space and RETURN.
2. Remove the SYS call in line
one b u t  k e e p  t h e  R E M
statement intact.
3. Make thel2 in line three a 33,
the checksum in line six, 6808
and the 83 in line 10,104, Now
RUN2 as before and remember
that the new SYS call is 2082 not
2061. O n  lis ting, l ine  0  w i l l
appear b u t  b e  fl ashed o f f
before i t  c an b e  r ead b y
anyone!

B *
PC S R  M C  X R  Y R  S P

. ;oe le le  3 3  0 0  0 0  0 3  F S

0 8 0 0  A S  5 3
0 8 0 F  8 5  2 2
0 8 1 1  A S  2 C
0 8 1 3  8 5  2 3
0 8 1 5  8 5  0 2
0 8 1 7  A S  O P
0 8 1 9  O A
0 8 1 A O A
0 8 1 8  3 8
0 8 1 C 6 5  0 2
0 8 1 E  8 5  0 2
0 8 2 0  A O  0 1
0 8 2 2  E l l  2 2
0 9 2 4  F O  1 0
0 8 2 6  C 5  0 2
0 8 2 8  F O  0 4
0 8 2 A 4 5  0 2
0 8 2 C 9 1  2 2
0 3 2 E  E S  2 2
0 8 3 0  0 0  E S
0 8 3 2  E 6  2 3
0 8 3 4  D O  E l
0 8 3 6  C 8
0 8 3 7  8 1  2 2
0 3 3 9  C e
0 8 3 A 1 1  2 2
0 8 3 C F O  O D
0 8 3 E  l e
0 8 3 F  A 9  0 5
0 8 4 1  6 5  2 2
0 8 4 3  8 5  2 2
0 8 4 5  9 0  0 0
0 8 4 7  E 6  2 3
0 8 4 9  B O  c r
0 8 4 8  6 0
0 8 4 C 0 5  R E

LOA # 1 5 5 3
STA $ 2 2
LOA $ 2 C
STA $ 2 3
STA $ 0 2
LOA $ 0 2
ASL
ASL
SEC
ADC $ 0 2
STA $ 0 2
LOY S $ 0 1
LOA ( $ 2 2 )
BEG $ 0 8 3 6
CMP $ 0 2
BEG $ O :3 2 E
EOR $ 0 2
STA ( $ 2 2 ) , Y
I NC $ 2 2

P I E  $ 0 8 1 7
I NC $ 2 3

eNE $ 0 8 1 7
I NY
LOA ( $ 2 2 ) , Y
I NY

ORA ( $ 2 2 ) , Y
BEG $ 0 8 4 8
CLC
LOA # $ 0 5
ADC $ 2 2
STA $ 2 2
BCC $ 0 8 1 7
I NC $ 2 3

BCS $ 0 8 1 7
RTS
ORA $ 8 E



, ONE 6 F  M Y  GREATEST DREADS IS
waking up on Christmas morning to
discover that some kindly relative has
given one of the children a trumpet or
drum-kit. It's not that I'm anti-music. In
fact, I believe that music is an important
part o f  life and the playing o f  an
instrument is a great skill. However, there
are lots of computer packages that are
more versatile than the  aforesaid
instruments and are  quieter. The
programs range from a  pre-school
package through to one which offers the
capabilities of a synthesiser.

You may be aware that there are a
rarige o f  powerful systems using
keyboards driven by the MIDI interface.
Most o f  these systems are rather
expensive and outside my field of interest.
All of the packages discussed here cost
less than BO and only one offers a MIDI
facility. Notwithstanding their lower
prices, many of these programs offer
useful facilities.

I have carefully chosen a range of
software which encompasses a range of
age groups and prices. Since you may wish
to use this article as a possible shopping
list, I have used price to categorise thesoftware.

Under £10

Make Mu sic  w it h  Mistertronic b y
Mastertronic is  the  cheapest of  the
packages I  want t o  describe but
notwithstanding this, it's very good value.
The program provides a n a id t o
composing music. The complexity of
music possible is a little limited by the fact
that a  single stave is offered with a
maximum of one voice. Up to seven
screen lengths of music may be written
and saved to tape as required.

Five different sounds are provided —
piano, guitar, trumpet, recorder and
trombone. The actual sounds are only
approximate but sound passable. The full
range of simple note values and rests are
provided and a useful option is provided
to enable you to make hard copies of the
score.

Overall this is a  cheap and very
cheerful program which works well and
provides a simple but effective means to
create music.

i n d s
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Fisher-Price's Song Maker is one of a
series of  high quality cartridge based
packages from this toy maker firm. The
child is presented with a list of music titles
to chose from. This selection is made with
a joystick. The musical pieces range
through well known nursery rhymes such
as Twinkle Twinkle Little Star and Pop
Goes the Weasel, Play School favourites
such as Row Your Boat and Farmer in the
Dell and songs such as Here Jacques and
Campdown Races. Overall there are 20
titles plus an option for the child to create
an original tune.

Though at first sight this program may
seem to be purely a play item, it does have
an element of education. As the tune is
played, a simple score is shown on the
screen. Initially each note is represented
by the normal notation allowing the child
to see the relationship between the pitch
of a note and its position on the musical
stave. The child can then overprint any
note by an animal shape. Each animal
actually represents a different voice or
sound. Danny the Duck quacks a note,
Betsy Bee buzzes, Oliver Octopus rings a
bell, Marty Monkey uses his tail as a violin
and Wilbur Whale plays a note on his
water spout. Using the joystick, the child
can change the voice playing any specific
note.

This game offers hours of fun whilst
subtly reinforcing the educational aspect.

The Music Machine cassette by
Longman Software is joystick or keyboard
controlled and is aimed at the over eights.
It is, however, simple enough for younger
children to use. The program allows the
child to compose tunes using a cartoon
man who holds the note and is guided
into the correct position on the chosen
stave. Rather than allow random music,
however, the program forces the use of
the constituent notes of simple chords.
Not only does this allow interesting
compositions, but a feel for the tonal
structure of music is given. Only two
sections of stave are given but by use of
the ternary form of repeat (i.e. AABA
where A is stave 1 and B is stave 2) but
options are given to chose the key (C,F
and G) and the tempo (march of waltz).

There is a basic teaching element in
this program and a  test sequence
provided, but in spite of this, the game
gives hours of fun.
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The Music Studio by Activision movel,
away from the strict teaching angle
towards composition and musical theory.
This package provides the environment
for t h e
-
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three voices and their incorporation in
musical scores. Two distinct options are
offered. For the semi serious user, there is
a versatile music editor. For those seeking
to simply create tunes without emphasis
on musical accuracy, there is the music
paint box.

In keeping with modern trends, the
program uses icons with a pointer to
select options. This system is simple to use
and easy to understand.

Up to 15 preset sounds are available,
each denoted by a colour. These are
selected by  simply pointing a t  the
corresponding colour on the note pallet.
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This idea o f  tonal colours is  most
/  emphasised in the paint box. In this
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use the full note shapes, notes are simply
shown as coloured blocks with iizes

. proportional to the duration. You can edit
or change the composition and readily

, pla y  it hack.
The music editor is similar in many

respects to the paint box but offers many
of the facilities of music. Full notation is
used and there are options for the full
range of note values, accidentals (sharps,
flats etc.), tieci notes, dotted notes and
rests. The system acts rather like a word
processor with commands to copy and
move phrases.

The value of both sections is that the
music scrolls as it plays showing how
sequences of notes sound — always a
difficult step when trying to read music. A
sound engineer section allows the
manipulation of almost all aspects of the
voices enabling you to create almost any
sound. Finally, options are given to save
music, include lyrics and make a hard
copy on a printer.

This is an excellent and complex
package which will appeal to users of all
ages.

Music Construction Se t  f r om
• Electronic Arts is a disk based package and
is similar i n  many respects t o  the
Activision program. Again an icon driven
system is provided by which you take
notes and place them on the musical
• slaves. There are 13  preset voices
provided ranging from harpsichord and
oboe thorugh to drum and flute. There is
no facility to edit the sounds but the
presets provided are useful and effective.
The general feel of this package is of
greater musical accuracy with a more
serious flavour. Several time signatures
are supported and a counter lets you
know if you try to stuff in too many notes
per bar,

The disk i s  f u l l  o f  excellent
demonstration pieces. To test the brain, a
mystery quiz is provided.

Both this package and the Activision
program offer more limited educational
facilities in themselves. Where they do
,( ore, is as supplimentary tools for use in
connection with study of musical theory.
As such, they are really of most value for
children above eight years old.

Music Master by Supersoft returns to
the idea of using the computer as a
musical instrument. In effect the program
turns your CM (and C16) into a synthesiser
with a rhythm generator and a sequencer.

Graphically this package isn't as strong
as some of the others, but in many ways
it's more powerful, Most operations are

n i n
e

performed by  specific screens with
instructions provided at every step. There
are also three help screens.

The package comes in two main
sections, First you have a  real time
synthesiser where the keyboard can be
used to play notes on up to three voices.
Full control over the voices is provided
with the ability to make them interact in
an almost infinite manner. Using this
facility you can create the most mind
boggling sounds, A rhythm is provided
which will drive up to two of the voices
allowing y o u  t o  p l a y  t o  a n
accompaniment. This is great fun.

In a manner similar to the Activision
and Electronic Arts packages, the
program can be used to compose music,
True musical notation is not used but the
system acts more like  a  sequencer
remembering a sequence of notes.
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Commodore M us ic  M a k e r  b y
Commodore SFX is marketed as a music
maker for beginners and musicians alike
It comprises of a plastic keyboard which
clips over the computer. The keys actuate
the top two rows of  the computer
keyboard providing t he  means o f
generating sound. The package also
includes some software and a tutor.

The software effectively turns the M
into an electric organ rather than a
synthesiser. Using the function keys you
can control the  octave used, select
monophonic or polyphonic and alter the
sound o f  the voices. The means of
changing the voices isn't very easy to use
but it works after a fashion. A  simple
sequencer is provided to allow you to
create and save compositions.

A keyboard tutor is provided in the
package. This gently eases the learner
through the stages of learning about
music, the  relationship between the
keyboard and the score and musical
notation. The tutor consists of •V' tunes
starting with a very simple A u
-
C l a i r  d e  l a
Lune and finishing with Amazing Grace
with its key changes and accidentals.

There is a series of tutorials to go with
the Music Maker keyboard covering a
variety of musical tastes — everything
from the Beatles to Classics.

Another piece of software to go with
the keyboard is the Playalong Series of
Albums. These are cassette and booklet
sets which allow the user to play along
with programmed tunes. One album is a
selection of popular classics ranging from
Eine Kleine Nachtmusik to the March of
the Toreadors. Others include Beatles hits
and Bruce Springsteen.

Summing Up
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on the cost but what you want from it. The
majority of the software described allows
the creation of musical scores albeit to
differing degrees of complexity. The best
course of action is to try them out at your
local shop, if possible, and weigh up the
facilities against your needs.

The play along types of program are in
the minority but they offer more for those
who simply want to have fun at the
keyboard without the need to learn
music. These also have an educational

a value since by playing with the notes, the
hild will pick up a feel for tonal and the

inter-relationships between notes.
Surprisingly, only  the  Supersoft
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Since the  daw n o f  the
computer age  the prices o f
home computers  have been
steadily falling.

But, remarkably, the price
of a genuine, full-blooded disk
drive h a s  remained a lmos t
constant.

Constantly expensive.
You'll be lucky to pick up a

decent one for less than E200
in the shops.

Now, however, y ou c an
have o n e  delivered t o  y our
doorstep for only  £119.95 (in-
cluding VAT and postage and
packing).

The new Triton Quick Disk
from Radofin.

Its specifications are every bit the equal
of a E200 disk drive, as a glance at our card
above will confirm.

Quick Disk uses the very latest tech-
nology to store up to 100K on high quality
Hitachi Maxell double-sided 2.8" disks.

Its disk operating system (DOS) uses
standard commands so it is truly easy to use,
as any computer novice will be glad to hear.

While t he  pr ic e will b e
compatible with most wallets,
there is aTriton Quick Disk com-
patible with mos t computers
-Commodore 64, Spec trum
(16K, 48K and Spectrum plus),
Aquarius, Dragon 6 4  and all
MSX Systems.

And, naturally, included is
an interface box  plus all con-
necting cables and instructions.

In short, what we deliver
is a  complete, genuine disk
drive. Not a tape or wafer in
sight. All for only E119.95.

And w hen  i t  c omes  t o
speed o f  loading, t he  Triton
Quick Disk more than lives up
to its name.

_SE

AS A WALLE
APPRECIATE

FROM 0 TO READY IN 7 SECONDS.
To put the Triton Quick Drive through its

paces we used an ordinary computer game
-J et  Set Willy.

From tape it took 170 seconds to load.
When loaded from theTriton Quick Disk

it took a mer e seven seconds, That is 163
seconds less than the tape and certainly as
quick as most disk drives on the market.



ORE USER YOU'LL
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FLOPPY M C  DRIVE

Proof indeed that the Triton has all the
ts c apab i l i t ies  of its more expensive rivals.

AS TEST DRIVEN BY THE EXPERTS.
New it may be, but the Triton Quick Disk

21. i s  already receiving rave reviews in the com-
k  p u t e r  press. For example, in a recent Home

Computing Weekly article it picked up their
much coveted "Flipped" award.

As their journalist said "  ,  I  a m  very

kiakt•111

FLOPPY DSC DRIVE

TRIT•tt
1 1 1 1 1 1 1 1 1 D a t a TtanscnitRate.

QUICK DISK
100K Bit Sec
Fiie Load Rate
Min 2 sec-Mal 8 sec.

Media Hitachi Male2.8 Double -Sided
Diskettes
Memory 100k fivIes
Formatted 20 Sectizas
Side 2 5k Bytes.
, S e c t o l .

impressed by  the Quick Disk.
Not only  is it very quick, and
both smaller and neater than
other drives, but it's easier to
use as well...the Quick Drive
performed faultlessly.

It's eas y  t o  us e and a t
around E120 is  probably  the
best buy for the first time user!'

High praise indeed for any
disk drive.

For one costing E80 less
than any comparable piece of
equipment it's exceptional.
HOW TO BUY YOUR TRITON

QUICK DISK.
As yet you won't find the

Triton Disk Drive in any  shop.
You can only  lay your hands

by fi lling in the coupon below.
Send it, along with a cheque or P/0 for
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Hyde House, The Hyde, London NW9 6 L a
(Postage free in the UK. Add additional post-
age for outside the UK.)

In the unlikely event of  y ou being in
any way dissatisfied, s imply return the disk
drive and we'll happily return your money.

on one

USER YOU'LL
E THE PRICE.

IS

I.

TIurSfl
QUICK DISK

EA19.95

TRIT0111
QUICK DISK

Please send me  a  Triton Qu ick D i s k
-1for E119.95
My computer is a

Please include  2  8" Diskettes at
E.2.99 each.

I enclose  a  cheque/postal o rder for
Total

Make cheques payable to:-
Radofin Electronics (UK) Ltd..
and post to us at Hyde House, The Hyde.
London NW9 6LGTel: 01-205 0044,

Name

Address

Tel No
Please allow 28 days for delivery
.
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STEALTH I S  ANOTHER ARCADE OF-
fering from Ariolasoft in collaboration
with Broderbund.

You are in command of a Stealth star-
fighter sent from Earth to destroy one
Dark Tower which is the nerve centre of a
formidable force governed b y  t h e
mysterious and evil "Council of nine".

You have been sent to this strange and
forbidding planet to destroy this tower
so as to protect the Earth , as our green and
sometimes not so pleasant land is to be
their next target of  domination.

After loading the game you will see a
screen filled with the baddies you will
have to face if you are to succeed in your
mission, with their respective points for
their decimation. One of the good things
about this game is that you don't have to

read the inevitable twaddle on the inlay
card and if you do I'm sure, like me, you
will also find said twaddle to be not too
short of misleading, but I suppose Ariola-
soft'would argue poetic licence.

The game starts with the rear end view
of your Stealth starfighter hovering just
above the surface o f  this forbidding
planet, which is a lovely vivid green and to
my mind doesn't look at all forbidding. To
make the ship go faster you just push the
joystick forward and as you do so you will
notice that the distance read out display
counts down faster. This, as yo u  have
probably already worked out, is how far
you have to  go before you are in  a
position to deal the final blow on the
tower which you can see on the horizon
and which doesn't appear to get any

closer even though the read out tells you
that it should.

As you hurtle towards it, the council of
nine (presumably) chuck every piece of
destructive hardware at their disposal in
your direction. In addition to this there
are certain "natural" hazards which you
must contend with, l ike anti-energy
clouds and on the higher levels active
volcanoes. A s  yo u  a r e  h i t  b y  t h e
defending fire-power and you fly through
the anti-energy clouds, your power level
is reduced. I t  also diminshes as you
proceed and shoot back. The state of your
energy is displayed on the screen at all
times and when it gets to a terminally low
level the read out flashes, which unless
you can find a positive energy field to fly
through, heralds your demise.

If you have been able to avoid all these
malignant forces you will notice that the
distance reading will eventually flash at
zero and all you have to do is blast the
tower which, i f  you're successful will
disappear in  a  cloud o f  smoke and
spewing rubble, whereupon you lose
control as your starfighter glides off into
the somewhat bizarre sunset warping to
the next level where you regain control
and the nasties are nastier.

In short, Stealth is b y  and large
(what a stupid expression b u t  you know
what I  mean) a  good game. It  is very
"playable" and to the beginner ideal as an
introduction to the shoot-'em-up world
but I can't see it holding the attention of
any seasoned campaigner for too long.

WIZARD
Ariollasoft 0.99 8 r
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WIZARD IS YET ANOTHER PLATFORM,
jump and collect game to hit the streets
and it will undoubtedly appeal to those of
you who appreciate a little strategy in an
arcade game.

As t h e  program loads yo u  a re
welcomed to Wizard and told to" prepare

to wield tue joystick" and attempt to
explore the various levels within. The
tools are your agility, cunning and magic.

You a re  fi rst given a  choice o f
demonstration, playing t h e game o r
constructing your own game -  which
gives you full control of everything from
the placement o f  your wizard to  the
amount of meanies and walls you're up
against. All very clever stuff, but I would
advise looking at the demonstration and
playing the game before you start creating
your own havoc because things do get
just a  shade weird as you progress
throughout the various levels.

Before play starts you are asked to
select level, number of players and speed
once done a mere flick of the fire button
brings your wizard to life. The basic idea
of this game is indeed a simple one. You
must proceed along the platforms, up and

down rope ladders and lifts, collecting
goodies while hunting for a key which
you must take to a lock to get you through
to the next level.

This first level completed, you are next
introduced t o  your first ghoul which
chases you around in the -effort to end
your mystical life. A nice touch here is that
when you do expire and tumble to the
base of the screen your wizard's hat falls
off and he ends up on his butt with stars
floating above his head.

The graphics are quite simple but
effective and the levels of play do get
harder as there are more baddies to
contend w i t h  w h ich  present new
problems as you go.

At £9.99, I think it's a bit overpriced for
what it  is especially since, if it was less
expensive, I think it would be worth a
look.

A l l i b i k
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EVEN A  SUPERLATIVE HO ME C O M-
outer such as the C64 has limitations and
this game demonstrates its graphics cap-
abilities to best advantage but at  the
inevitable cost of speed. The animation is
by far the best I  have seen but these
movements are reminiscent of the slow
motion sequences in a Bruce Lee film.

As a karate expert (the karateka of the
title) you have undertaken the task of
releasing the imprisoned Princess Mari ko
from the dungeon deep inside the castle
of Lord Akuma. Each section of the game
is loaded separately from tape and the first
sequence shows the imprisonment of the
Princess in a  sequence worthy of any
cartoon on television.

The first action screen takes up the
story from the point where the karateka
hauls himself up over the edge of the cliff
upon which the castle stands. I mmeditel y
before him is the gate to the castle court-
yard and a  guard readied for combat.
Fortunately for our hero this henchman of
Akuma is relatively unskilled in the art of
karate and soon you are on your way past
his huddled corpse, running through the
courtyard prepared to fight your way to
the side of the princess.

There are two modes for our fighter in
this game, one is the fighting position and
the other is running. Woe betide the
karateka who inadvertantly runs into a
guard unprepared for battle; the first
blow is always fatal and with only one life
to lose his years of training will prove
fruitless.

After gaining entry to the castle more
guards are encountered but these battles
are often preceded by an attack from Lord
Akuma's trained bird of prey which will
deplete your stamina unless you kick or
punch your way out of trouble.

Successfully fighting your way through
the main hall brings you to a challenge
which helps to set this game above the
plethora o f  karate simulations which

appear to be flooding the market at the
moment. You are faced with the problem
of passing a bamboo curtain which acts
like a portcullis. The unwary karateka
meets a sticky end and at this point under
the sharpened stems of the curtain and a
little thought is required t o  pass this
barrier.

The next phase lies still deeper in the
castle. Even the Princess has heard the
stirrings outside her prison and hope
springs anew. The next opponent is a grim
faced man, a karateka of immense ability
whose defeat leads you to a doorway
which is apparently impenetrable. Each
attempt to rush through results in a loss of
stamina and much thought and forward
planning i s  required t o  breach this
barrier.

For my money Karateka far outstrips
any karate game which I  have played,
including Melbourne House's highly
successful Exploding Fist. Despite the slow
reaction of the main character, I found
myself too involved in ding dong battles
to notice. If I were to suggest a top 10 of
C64 games essential t o  anyone's
collection this would certainly feature if
only for the quality of the graphics.

E.D.

IT HAS TAKEN SOME TIME FOR THE
authors of Hampstead to come up with
their next offering but I can assure you
that Terrormolinos i s  a t  least  a s
sarcastically annoying as its predecessor.

The object o f  this "well crucial"
adventure is to survive two weeks in the
God-forsaken hole called Terrormolinos

and take 10 (good) holiday snaps to prove
you've suffered it, cos believe me when
you've only got to the front door you're
going to need a holiday!

The game starts with you as husband
and father (the authors are obviously
chauvanistic) at home doing the packing
which you've left till the last minute while

the taxi is on its way to take you to the
airport. Simple, you may think, but there
are certain things you have to find before
you will even be allowed in the taxi, which
presents a problem as the arrival of the
taxi, to a certain extent, heralds the end of
your packing time, and if  you haven't
finished your packing or, conversely, if
you've packed too much, the taxi will
drive off and leave you and that will be the
end o f  y o u r  horrorday. As y o u
proceed through t h e game you will
experience some quite funny pictures
which are displayed when either you have
made a fatal mistake or you want to recall
one of your snaps to find out if its a good
one. This is important as you only have a
film with 12 exposures and, as already
mentioned, you've got to take 10 pics to
win the game -  that is if you accept that
there are any winners in a game like this.

in short this adventure is everything
you would expect from the chaps that
created Hampstead an d  I ' d  l ike t o
congratulate them on not only a great
follow up but allowing us all into the
secret of what a good holiday is not about.

D.F.

=
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HENRY'S HOUSE AND FRIENDS
English Software £6.95

HENRY'S HOUSE AND FRIENDS IS, AS
the n a m e  suggests, a  c ompilat ion
package, f r o m  Eng l is h  So f tw ar e ,
comprising four of the old favourites.

Three are arcade games and the last
one, Stranded, is  an  adventure w ith
graphics not too dissimilar to Level Nines'
game, but unfortunately that's where the
similarity ends.

They have been presented on  one
cassette with two games on either side.
Side one carries Henry's House and Jet-
Boot Jack, both o f  which are platform
games which are even at the lower levels
quite difficult.

In Henry's House you find yourself as
little Henry in the clothes cupboard of the
royal household. I wonder if ol' Di knows
what the little horror is up to, bless his
little spun-gold socks, but if she doesn't
you'll find out when you play the game.

Your task is to guide Henry round the
screen collecting various goodies and
avoiding some really gruesome obstacles,
like boots  which, i f  you're not  quick
enough, stamp on the little chap, so you
(and HRH of course) can proceed to the
next level. It's a good game with really
good graphic s  b u t  i t  needs  s ome
perseverance as the collis ion detection
can only be described as fierce, which is
something I found with all three arcade
games in this bundle.

Next is  Jet-Boot Jack. It's  much the
same as the previous game but I didn't
think it was as good, although it is quite
difficult to get used to, and therefore well
worth playing.
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Jack is a musical fi end and with jet-
boots flaming he zips up and down lifts
and along slides in an attempt toamass the
largest music collection in the galaxy. This
you can safely assume is not without its
obstructions, namely bugs and gremlins
who are bent on stopping the intrepid
Jack. These little blighters are disposed of
by jumping up and down on the platform
above them till they lose their gripand fall
to their doom.

That's one side of the tape done. On
the other side is the adventure Stranded
and a n o t h e r  ar c ade g a m e  c a l led
Neptune's Daughters.

The adv enture is n ' t  t h a t  good ,
basically due to its complete lack of any
atmospher ic  des c r ip t ions  a n d  i t s
infuriatingly small vocabulary. It is to say

the least completely uninspi ing, but
suppose its a good break from all that
climbing, collecting, and zapping you get
in the other three.

Neptune's daughters is a sub-aquatic
maze game where your task is to rescue
the daughter who has been captured by
the evil Sea Serpent. To do this you must
face various hazards such as deadly sucker
plants, swarms of amoeba, monster crabs
and an indestructable octopus. This, as
I'm sure you can imagine is all great fun.

H.H. and friends is as a package well
worth look ing into. It  will give hours of
fun at a reasonable price. An ideal family
entertainment substitute for those boring
film repeats at Christmas time -  besides
with four  games on one tape it ' ll save
space.

ONTY ON THE RUN
remlin Graphics/C64/f8.95

Monty's out! After breaking jail in Monty
Mole, this game picks up the story of his
life on the outside.

As you might imagine. Monty's world
is ju s t  a s  f u l l  o f  hazards  a s  h i s
imprisonment was and a nimble joystick
will be needed i f  you are to help him
complete his escape.

Each screen is  fi lled w ith  crashing
clocks, bounc ing beasts and tumbling
terrors. Add to this the accompaniment of
some of the best music I have heard in a
game and the stage is set for  fun and
excitement.

One feature which lifts this out of the
humdrum melee o f  platform games is
Monty's Freedom Kit. At various points in
the game Monty  will reach impassible
barriers, impassible that is if  the correct
item is not in Monty's Kit.

The list of objects for use in the kit
consists of over 20 potentially useful items
but only  five of them can be used. Mv
favourite choices are the ladder and the
barrel of rum. With these items you can at
least guarantee that if Monty gets stuck he
can always climb the ladder, jump into the
rum and go out smiling. The graphics for
the game are quite varied but it is obvious
that it  is a conversion from the original
Spectrum version though a  few extra
trimmings have been added to improve
the look of it.

The animation of Monty is rather cute.
Instead o f  jump ing  h e  somersaults
everywhere throughout this  fascinating
game. J . G .
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ORM AND CHEEP: THE BIRTHDAY PARTY/NARROW
SQ UEAKS M a c m i l l a n  Software e a c h

ORM AN D  CHEAP HAVE QUICKLY
established themselves as firm favourites
on 1TV's children's programmes and their
adventures are ideal for a computer game
or two.

These two cassettes from Macmillan
Software br ing the whole cast t o  the
computer screen in  a  series o f  games
which should hold a child's interest for
quite some time. The games are by no
means simple to play and require quite.
sophisticated mental abilities. O n  the
other hand the control of all the games is
the same and one key is all that is needed.
This can be on the keyboard or joystick so
anyone can play,

The Birthday Party is  Orm's  cele-
bration but the guests have to be found.
This is Cheep's job but first he must help
Orm t o  fi nd the  ingredients fo r  t he
birthday cake.

As Orm crawls under a shelf or jars a
symbol appears whic h indicates t h e
content of each jar in turn. When Orm
reaches the edge of the screen a speech
bubble appears w i t h  a n  ingredient
symbol and Cheep hovers over each jar in
turn_ When you think  he is  over the
correct jar, a keypress will reveal if you are
right. If you are not all of the jars crash to
the floor one by one and the game starts
again.

The nex t challenge is  t o  wander
through a simple maze to find the other
party goers; Mouse, Hedgehog and Snail.
Mole is in his underground tunnels which
form a second, more diffi cult maze to
explore.

Finding the first three is quite easy
except t ha t  Hedgehog tends  t o  b e
trapped by one of the villains of the piece:
Crow, R a t  o r  C a t .  I f  C h e e p  i s
accompanied by the correct combination
of fr iends, each o f  their  enemies w ill
disappear.

Each junction has a signpost whose
arms change colour one by one. When it
points in the right direction you press a
key and off Cheep goes.

Eventually t he  entrance t o  Mole's
home is  found and Cheep must enter
alone, fine mole and get out again. At this
point I would strongly advise mapping the
maze because it is difficult to keep track of
where you are,

Each tunnel leads to a small chamber
with more tunnels leading from it. When
you enter a new chamber the tunnel you
have just used is always at the bottom of
the screen so even using a map you have
to turn i t  this  way and that t o  follow
Cheep's progress. To add to the compli-
cation, some of the tunnels are blocked
by Rat, Cat and Crow.

Returning t o  the outside wor ld the
group makes its way back to Orm's house
for the party_ Orm is a little fusspot and
insists that  everyone s its  down i n  a
particular place. As you move each guest
around the table Orm twitches his head
and a beep is heard for each place which is
correctly fi lled by  a guest. Since Orrn's
empty space is also indicated by a beep
this game can be difficult to play and even
I found it a challenge. It's a bit like playing
Mastermind,

Once you succeed, Orm disappears to
get his cake and Crow pops his head in
causing everyone to panic and change
places at the table. This does not suit Orm
when he  returns and once again the
guests have to be rearranged into a new
order under his direction before the party
can at last proceed.

The second cassette, Narrow Squeaks,
has a different set o f  problems to be
solved. I t  begins with Cheep trying to
wake Orm by piling up crockery which
then crashes in to  a  broken pile. This
certainly wakes Orm and I 'm surprised
Cheep doesn't end up as Coq au Vin after
such appalling behaviour.

Next Orm is trapped by Crow and can
only b e  rescued b y  watc hing t h e
movements o f  his  friends_ When the
pattern of movements change a keypress
will cause Crow to move further away
until h e  eventually disappears off  the
screen and Orm can escape.

The friends are then trapped in a tree
hollow by Rat and Hedgehog to protect
them as he guides them out. This means
keeping him between Rat and his friend
as they move across the screen.

Finally a fl ood has floated Orm away
on his bed. As he is carried along by the
flow he meets the enemies floating on
branches. He must steer his way so that he
just touches the edge of  each branch,
spilling the enemy into the water.

After each section a  scoreboard is
shown but, instead of giving a numerical
score, of sections of a picture is revealed.

Both packages are nicely illustrated in
graphics and sound but I did feel that one
or two o f  the games were extremely
difficult for  a young audience though
perhaps with parental advice this could
teach skills which would not be learned so
easily in any other medium.
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DONALD DUCK'S PLAYGROUND
US Gold E9.95

)Ad'ALT DISNEY'S SECO ND M O S T
popular cartoon character paves the way
for the much heralded education series
distributed by US Gold.

Very American in flavour, this is an
excellent vehic le for  teaching children
about t he  relationship between work ,
pay and spending in an ideal world. Well,
an ideal Capitalist world anyway.

After selecting one of the three levels
of play we find Donald in the high street
with shops to the left and workshops to
the right. Using a joystick you can guide
him in t o  any  o f  these buildings  bu t
lacking money it's best to give the shops a
miss and try  a b it  of  good honest toil
instead. No ducking the world of work,
Donald.

The choice is between working in a
signal box, a toy  shop, produce makret
(fruit and veg market t o  us) or  at an
airport.

No matter which option you select the
first task is to decide how long the job will
last. Duration can be anything from one to
eight minutes and as each job is com-
pleted a  sum o f  money  is  added t o
Donald's earnings.

As a signalman, Donald must control
six sets of points on a railway network to
get the Amquack Express to its destination
by the shortest possible route. Each time a
journey is completed a new destination is
indicated and so on until the time runs
Out.

The toy  shop tests a child's skill at
matching colours and shapes. A toy will
appear on the conveyor belt to the rig_ht
of the screen and Donald has to position a
ladder by the correct column of shelves,
collect the toy and then c limb up and
place the toy on the correct shelf. To add
to the fun, the Amquack Express passes
when a clock ticks down to zero and if
Donald doesn't pull the shutters across all
of the toys will fall off the shelves and
smash to pieces.

Boxing fruit and vegetables is the task
at the produce market. As each item is
thrown from the back of a lorry. Donald
must catch it  and drop it in the correct
box. If he misses a catch or drops the item
in t h e  wrong box  Donald's  voice is
synthesised as he babbles his  dissatis-
faction. Is he quacking up I thought.

The final option is to be a porter at the
airport. A  conveyor belt  carries boxes
with three letters on them which relate to
the letters on baggage cars being towed
across the screen. With the kind of care
and attention we've grown to expect from
baggage handlers world wide, Donald is
made to grab a box and throw it in the
general direction of the relevant truck. If
it lands in the correct one Donald earns
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some money; if it lands in the wrong one
nothing is said. Just like the real world,
isn't it?

Once a  sum o f  money  is  earned
Donald can go to the shop to buy various
items to add to the playground for  his
nephews Huey, Dewey and Louie. The
three shopkeepers are Mickey Mouse,
Minnie and Goofy.

Each item for  the playground has a
price and Donald can fl ick through the
catalogue until he finds something he can
afford. The picture then shows Donald's
stack of money and a till. Using an arrow
cursor, coins can be moved one by one
into the transaction square until the value
is equal to  or  higher than the item he
wishes to buy. If he needs change the till
opens and you are invited to sort out the
correct amount.

Care must be taken to select a sensible
collection o f  items for  the playground
because it is three floors high so at least
three ladders or  cargo nets should be
provided so that the nephews can climb
up to play on the top levels.

One strong complaint I have to make
is that all the money is in dollars. Granted
the instructions state, rather feebly, that
this was  maintained because o f  the
complexity of the program and that it's
good t o  learn about  other  people's
culture (is culture the correct word?). If
the d e s ig n e r ' s  a r e  a  g r o u p  o f
educationalists they ought to understand
that this kind of ploy can completely dis-
associate children from linking the game
with the real world around them. Please
US Gold request permission to change
this (and the questions to Monster Trivial
and you will increase your turnover.

Despite this  niggle the game is ex-
cellent and well structured. Potentially a
useful learning tool. E D .
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FRANK BRUNO'S BOXING
Elite Systems E7.95 (cass) E11.95 disk

THE GLOVES ARE OFF IN THE BATTLE
for the boxing simulation market and I
predict that this is the one which will take
the championship_

The game is quite complex to play
requiring the use of either a joystick and
the keyboard or two joysticks. This means
that it would be best if you had a joystick
which could be held down by  rubber
suckers but I 'm sure that some of  the
inventive minds out there will find their
own solution to the problem.

PARADROID
Hevdson Consultants E7.95

A PARASITIC ANDROID, OR INFLUENCE
device as it is more correctly called, has
been sent in to suppress or destroy the
renegade androids o n  a  large space
freighter. I t s  communication system
beams out a signal to your computer and
from the image received it is possible to
clear the decks of danger and repossess
the ship.

As a  follow u p  t o  the  ultra-cute
Gribbly's Day Out, this game displays the
same smooth scrolling screen when the
paradroid is  moved around the decks.

of both fighters, below the line is the
boxing ring itself.

At first the range of movements are
limited to ducking, dodging left or right,
head punches and body punches. As each
of Bruno's punches makes contact, a line
moves across  t h e  b o t t o m  o f  t h e
scoreboard towards a KO symbol. When
this symbol is reached the meter flashes
giving Bruno the ability to use his strong
right hook  and uppercut t o  fl oor  his
opponent.

Each bout is a one round fight and if
either of the boxers hit the canvas three
times within the round they are out for
the count and the bout ends. This is the
only way  t o  dec ide a  fi ght, a  points
decision is not catered for.

The view of the ring is an interesting
one from behind Bruno. This makes a
pleasant change from the usual lateral
view that other versions use and is visually
more dy namic . T h e  opponents  ar e
monstrously large sprites and the quality
of the game is very high indeed.

A parasite needs a host as an energy
source and this  hi- tech dev ice is  n o
exception. When a droid is encountered
the decision must be made whether to
blast it  with a burst from the twin laser
guns or to suppress it. If the latter option is
selected then the host droid will resist and
the screen changes to show a circuit inter-
face with the pa radroid. At the top of the
printed boards is a square which must be
changed to  the correct colour of  your
influence device if  you are to succeed in
gaining control. Failure results i n  an

Playing the role of Frank Bruno, there
are eight opponents to be defeated on
your way to the Wor ld Championship.
Each new fighter has an amusing name
according t o  his  nationality  and they
become progressively more skilled and
difficult to beat as you rise in status. Each
fighter must be beaten before you can go
on to meet the next one_ This is because of
the security system. On winning a match
you are given a n  Elite Video Boxing
Association Membership Code which is
calculated according to your initials. On
selecting the load option from the menu,
you ar e asked f o r  this  c ode before
loading will take place.

The game is found on side one and the
data for the boxers is located on side two
of the cassette version. The only problem I
found with this system is that the code is
difficult t o  read but  perseverence will
eventually bring success.

The screen display is split horizontally
and above the middle line you can see the
score chart flanked by a cartoon portrait

explosion which will destroy both host
and parasite, taking you back to the start
of the game_

Limited energy  reserves mak e i t
essential to change host regularly or an
alternative is  to recharge at the power
points scattered around the ship. To find
these places often means logging on to
one of themany computer links found on
every deck. From here it is possible to call
up a small scale map of the current level to
see where the recharging stations are
situated. It  is also possible to display an
overview o f  the arrangement of  levels
within the ship to plan your next move or
gain information about the other droids.

After blasting y our  way  around a
par t ic ular  l e v e l  t h e  l i g h t s  a r e
automatically dimmed to  indicate that
there are no more droids around and it is
time to find a lift to another floor where
the w h o le  process o f  blas ting a n d
parasitising starts again until the whole
ship is cleared.

Although the programming is of a high
standard and the  concept is  sound, I
found the game to be a little monotonous.
Hewson's describe the  game as  t h e
thinking man's shoot-ern-up' but I would
expect a few more challenges before I'd
accept that title. E . D .
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TRIVIA IJIK
A nirog /C64/17.95 1

Trivial Pursuits at a price everyone can
afford courtesy of Anirog.

What you get for your money is a twin
cassette pac k  containing t h e  master
program and plenty of questions to keep
you busy but more than this, there is an
editor program whic h allows y ou t o
create your own questions on tape.

The appearance of the game is fairly
uninspiring and it is obviously written in

a  I IS S a n

4t.

IT'S A  LONG TIME SINCE I  SAW AN
honest, uncomplicated shoot-em-up. In
fact the last one I remember which was as
frantic as this was Gridrunner.

Arcade fanatics will be familiar with
the scenario. A  three dimensional gr id

Basic with no trimmings. This does not
detract too much from the game and
there are two redeeming features over
any other version which I have seenn.

Firstly, the questions are tailored for
the British market though they are not too
demanding, more like a junior version of
pursuits. F o r  example, whic h player
scored three goals for England in the 1966
World Cup Final and which famous Di was

disappears into the distance and various
geometrically shaped objects work their
way quickly towards you. You have a gun
which runs along the near edge of thegrid
and y o u  hav e  t o  tak e  ev ery thing
that's thrown at you.

In this version a small spider appears
on the grid and weaves cross webs before
the game starts. Then all hell breaks loose
as various creatures hurtle along the grid
switching lanes as they  go. Some are
intent on making it  up to the edge that
you are patrolling whils t others weave
more cross webs.

If you find yourself in a sticky situation
with one or  more 'things' on your base
line you can move down the gr id turn
and fire back at them, Although this kind
of activity can be totally absorbing, you

once married to actress Tessa Wyatt?
Secondly, ins tead o f  t y p ing  t h e

answers into the computer each player
must call out his answer and on pressing a
key the correct answer is revealed and the
computer asks i f  you got it  r ight. This
eliminates problems such as  enter ing
World War  I I  on ly  t o  fi nd that t he
computer says that you are wrong and
that the answer is the Second World War.
Of course this  does not eliminate the
work of nimble fingered cheats.

The questions fall in to  one o f  s ix
categories and the board consists of  a
square ring of boxes each with a colour
corresponding to  one of  these subject
areas. The corner squares and the central
square on the top and bottom rows are
larger, bonus squares.

The computer rolls a dice to decide
how many moves the current player can
make, i f  t h e  ques tion i s  answered
correctly, the player moves around the
board. lithe player is on a bonus square a
piece of pie is awarded and the first player
to collect six pieces is declared the winner
on answering a question from a category
chosen by his opponents.

The one serious drawback to this game
is that it doesn't speed load the questions
and it  takes ages to load each block of
questions (10-15 mins). Half way through a
game the computer may have to load up
another set which means another long
wait. I hope there is a disk version on the
way! I . G .

have to keep your wits about you and
your eyes open because the web spinners
will try  to fi ll up a pathway and then it
cannot b e  crossed s o  mor e  o f  the
dangerous kinds of  creature can reach
your row to menace you.

After a while, if you last long enough,a
giant spider appears which is the signal to
bolt down one of the channels firing like
crazy until you shoot off the end and a
new grid is drawn.

Each grid differs from the last in shape
and poses  fresh problems. O n e  i n
particular can totally  confuse you as to
which way to move the joystick.

If you want a tip on how best to play
this game I ' ll tell you. Keep fi ring and
panic like crazy and with a bit  of luck
you'll win through. E . D .
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"IlinoTEr' recommended retail price £995 inc VAT.
Available from W.H.SMITHS, BOOTS, IMENZIES, WOOLWORTHS

and all good software retail outlets. Also available from
ULTIMATE PLAY THE GAME, The Green, Ashby-de-la-Zouch, Leicestershire LE6 5JU

(P&P are included) Tel: 0530 411485
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Here's part two of our
Machine Code

Development System
by Steve Carrie. This
month we bring you
the Macro Processor.

The Macro Processor

This month t
w i l l  
g i v e  
l i s t i
n g s  
o
f

the Macro Processor and I'll also
explain more about MACROs
and their uses.

The Macro Processor is an
"ex ternal"  c ommand  fi l e
which is loaded by the Monitor
and executed as i f  i t  was an
inter nal c o m m a n d .  T h e
program resides in memory at
9000 hex, and is called at this
address. T he c all command
should contain the names of
the fi les  whic h a r e  t o  b e
processed — more on this later.

Type in the four Basic list-
ings given here. Again I suggest
that you save them all before
RUN ning.

When they are ready, RUN
them in sequence one to five,
then s av e t h e  gener ated
program with the command:

POKE43,0:POKE44,144:POKE
45,32:POKE46,156:SAVE"
MACRO",8,1
POKE431:POKE44,8:NEW

or you can use the monitor S
command giving MACR0,9000
and 9C20 as fi lename, fi rst
address a n d  la s t  address
respectively. Either way, you
should now have a copy of the
finished program.

Running t h e  M acro
Processor

The syntax o f  t he external
command f o r  c a l l ing  t h e
Macro Processor is:

MACRO (sourcefi le) (target-
file) (macrolibraryfile)

The macro libray file is optional
and can b e  the name o f  a
library fi le up to 8K in length.
Note the spaces between each
entry. These must be included.
If fi le names are omitted from
the c ommand, t h e  Mac r o
Processor will request them by
issuing t h e  p r ompt  ENTER
FILENAME(s) whereupon you
should enter the names of the
files i n  t he  same format as
above, without the command
MACRO of course.

Macros and their Uses

In a  machine code program,
there may be sections of code
which are identical or  nearly
identical differing only in the
operands. It can become rather
tedious having to type in these
copies o f  t h e  s ame tex t .
Wouldn't it  be better to have
some sort o f  " in- line"  code
generator which would accept
some parameters and alter the
text to suit?

This i s  basically what  a
MACRO is. A section of code
which can be altered to suit a
particular applic at ion. T h e
programmer gives the MACRO
a name and supplies parameters
and the processor generates
the code. MACROs may be
kept i n  l i b r a r y  fi l e s  o r
appended onto the end of  a
program.

To make this a bit clearer,
c ons ider  t h e  f o l l o w i n g
example. Su p p o s e  i n  a
program, a sequence of three
almost identical lines repeats
itself o n  several d if fer ent

occasions. On one occasion it
may be:

DELAY1
DEL1

DELAY2
DEL2

DEL.SER

LDX
DEX
BNE

SEE

DEVI

and on another occasion it may
be:

LDX •  $ 8 0
DEX
BNE D E L 2

As you can see, they are
very similar, differing only in
operands and symbols. For
reference only, I  will call the
first example DELAY1 and the
second DELAY2. These a r e
actually the symbols used and
not the name of the MACRO.

OK lees make this section of
code a  MACRO. To form a
MACRO we have to define it
by preceding the actual code
with a  c o u p l e  o f  l i n e s
containing the name and any
parameters used. A MACRO of
our routine thus becomes:

MAC
: opening delimiter
DELCODE TIME
: definition line
LDX $ T I M E
actual code

DEX
BNE D E L S E R
MND
: closing delimiter

Every M A C R O  has  a n
opening a n d  a  c l o s i n g
delimiter. The defi nition line
contains the name of the macro
and any parameters used in the
body of the routine itself. Here,
I is  a formal parameter for a
label supplied by the MACRO
call, TIME is a formal parameter
for the  actual delay amount
and DELCODE is the name by
which the MACRO is  t o  be
called.

Note that I  is positioned in
field 2  beside the first line of
the routine. I f  a parameter is
dec lar ed i n  a  M A C R O
definition, then t h e  actual
parameter must be supplied in
the call. An exception to this
rule is the symbol parameter in
field 2 (here, this is the L). If this
is declared in the definition, it
may or may not be in the call.
However, if  any MACRO call
contains more parameters than
are in the defi nition, an error
will occur.

One o t h e r  t h in g  her e.
Notice the DEL,SER symbol. In
this format, eac h t ime  t he
MACRO i s  c alled th is  w i l l
generate a unique symbol by
adding numbers onto the end
of the DEL.

This number  i s  a  serial
number which is incremented
for each MACRO call, Thus, if
the macro call is the first, this
symbol w i l l  become DEL000
and if  the call is the eighth, it
will become DELON'.

Right, our MACRO is ready
to be called. The format of the
calling line is, in these cases;

DEIAY1 D EL C O D E I F  and
DELAY2 D ELC O D E 80

Now,  a s s u m i n g  o u r
MACRO was to be called by
the first of these two lines i.e.
DELAY1 then  the  generated
code would be:

DELAY1
DEL000

DELAY2
DEL001

LDX S F F
DEX
BNE D E 1 0 0 0

assuming that this was the first
MACRO call.

Our s ec ond  ex ample,
assuming i t  was the second
MACRO call, would be:

LOX $ 8 0
DEX
BNE D E L 0 0 1



P r o g r a m m i n g

FIEL131 FIELD2 FIEILD3 FIELD4
10 MAC
20 GETLINE PROM PT, POINTER
30 [BA MAC.SER
40 WY MAC-SER
50 ISR $AB11_
60 ISR $A 560
70 SIX POINTER
80 STY POINTER=1
90 IMP $13603
100 MACSER TXT PROMP
110 BYT 0
120 MND

II

if

0
It

If, in the MACRO call, we
leave out the label as in:

DELCODE FF

then t h e  MAC R O  w i l l  b e
generated as:

LDX S F F
DEL002 D E X

BNE D E L 0 0 2

assuming that this is the third
MACRO to be called.

Let's try a program. When
you have finished this example,
keep the files that are created
for next time when you will be
able to assemble the code.

A Programming
Example

Before s t a r t i n g  t h i s
example, make sure you have
the Monitor/Editor and Macro
Processor programs o n  t h e
same disk and that you have

made backup copies of them.
Having a "work ing disk" with
your utilities on it is by far the
most convenient arrangement.
If disaster str ikes and  y o u
corrupt the disk, at least you
will have a utility master disk as
backup although you should of
course backup any important
source files too.

Another convenient thing is
to have small loader program as
the first fi le on your working
disk. Thus when starting out, all
you have to type is:

LOAD"*",8
RUN

and you'll load the Monitor.

A typical loader program, in
Basic, would be:

10 A=A+1:1FA=2THENSY5
33280

20 PRINT"LOADING MO NI-
TOR"

30 LOAD"MONITOR",8,1

Right n o w ,  o n  t o  t h e
example. First, we will create a
MACRO library fi le. MACRO
definitions may be held at the
end of a source program or in a
library fi le.  T he latter  is ,  I
believe, the most convenient
arrangement.

Load and enter the monitor.
Now is s ue t h e  c ommand
EDITOR to get into the Editor.

In response to the prompt, type
he filename MACLIB (short for

MACRO library) and hit return.

The message NEW FILE w i l l
appear. Type the comand A.
The fi rst linenumber w ill be
pr in ted a n d  t h e  c u r s o r
positioned at the start of field 2,
Type in the following program.
Remember that you can use
the Fl key to TAB to the new
field. As  a guide, there is  a
heading g iv in g  t h e  fi e ld
numbers. Don't type it in!!

When the line number 130
appears, h it  return to  cancel
auto mode and type * to save

4 a

AY./
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I i

HELM F IRM FIELD3 FIELDS
10 ORG $C000
20 TEXTPOINT EQU SFB
30 CHROUT EQU SFFD2
40 LDA $93
50 ISR CHROUT
60 ISR LINEINPUT
70 LDY 0
SO LOOP1 LDA (TEXTPOINT).Y
90 BEQ END
100 ISR CHROUT
110 INY
120 BNE LOOP1
130 END RTS
140 LINEINPUT GETLINE YOUR-NAME.

TEXTPOINT
150 END

the file and exit to the Monitor.
What this MACRO does is

to generate code which, when
assembled, w i l l  o u t p u t  a
prompt g iv en b y  t h e  user
parameter  PR O MPT  a n d
accept a line of input from the
keyboard. Wh e n  r e tu r n  i s
pressed. the start address o f
the area of memory where the
input line has been stored by
the BASIC ROM routine $A560
is put into a pair  of locations
given by  the user parameter
POINTER.

Now we will deal with the
actual program. When i t  is
finally assembled, it will:
1 Clear the screen
2 Print a prompt
3 Accept i n p u t  f r o m  t h e

keyboard
4 Print out what was typed in.

It w i l l  us e t h e  MACRO
GETLINE f o r  steps t w o  and
three. Don't worry too much
about t h e  meanings o f  t he
various instructions such as
ORG and EQU. These will be
explained when I deal with the
assembler.

Again, t her e  i s  a  fi e ld
heading to help you. Enter the
Editor and give the filename as
MACTEST. E n t e r  a u t o -
numbering mode and type the
following:

the MACRO is to generate a
subroutine and not ,  i n  this
case, in-line code.

As you can see, the MACRO
GETLINE is called in line 140.
Notice the prompt parameter.
Instead of spaces between the
words, there are dashes. This is
an unfor tunate res tr ic t ion
imposed b y  t h e  M a c r o
Processor. Parameters must not
contain s pac es . M u l t i p l e
par ameter s  s h o u l d  b e
separated b y  commas. T he
Macro Processor w i l l  o n ly
allow characters whic h a r e
relevant to the assembler to be
passed through.

Right. Now we will process
the fi le MACTEST. G ive the
following Mon ito r  ex ternal
command:

MACRO MACTEST MACOUT
MACLIB

Note that MACOUT is the
name o f  the output fi le, The
disk drive will activate and after
a few moments, the screen will
c lear a n d  t h e  f o l l o w in g
message will appear.

COMMODORE 6 4  UTILITY
SERIES.
MACRO PROCESSOR V1,0
(C) 1985 S.D.C.

Exit the editor using the •
command and type DIR. You
should now have two new files
called MACLIB and MACTEST.
To see them, use the TYPE
command in  the form TYPE
MACLIB o r TYPE MACTEST.
The Monitor  w i l l  l is t  them
directly to the screen, Note that

There will be much disk
activity and, if  all is well, the
machine w i l l  r e-enter  t h e
monitor. Type DIR and y ou
should see that a file MACOUT
has been created. Use the TYPE
command to list the fi le to the
screen. You should see that the
processor has  inser ted t h e

MACRO where the call was
and that the parameters have
been inserted in their  correct
places. Note that, because the
Macro Processor performs a
renumber on the fi le, the line
numbers w i l l  b e  different.
Keep this  program for  later
assembly.

Now, i f  y ou  hav e been
given an error message by the

Error Summary
There now follows a summary
of error messages given by the
Macro Processor. When  a n
error is detected, the message
is pr inted along with a  line
number, and the processing is
aborted_ The line number may
not be all that truthful, so watch
out!

Error Message
FIELD 2 LENGTH

ILLEGAL NESTING

UNDEF'D MACRO

MACRO NAME

FIELD 3 LENGTH

FIELD 4 SYNTAX
MISSING DELIMITER

MISSING PARAMETER

NO SUCH PARAMETER

MISSING NAME

FILE ERROR

PARAMETER STACK OVERFLOW

ILLEGAL SERIAL FORMAT

Meaning
All field 2 entries are
limited to a maximum
length of nine characters
this Macro Processor does
not allow nested MACRO
definitions. In other words,
a second MAC was found
before the first MND. Note
that nested calls are
allowed
the MACRO called does
not exist
name is too long or it is of
an illegal type
same length conditions as
field 2 apply to field 3
parameter syntax error
applys to field 4 only.
Although field 4 may
extend for 50 chars, each
entry may only be up to
nine chars long
Field 4 again. There must
be an equal number of
actual and formal para-
meters in a MACRO.
too many actual para-
meters given in a MACRO
call
no MACRO name was
given in the MACRO
definition
there was a problem with
the disk typically the write
protect was on
MACRO calls may be
nested up to six levels.
This error is gen if this limit
is exceeded.
only the .SER format may
be used to serialise a
symbol

processor, check  y ou r  t w o
source programs for mistakes.
It has to be said that the error
messages are not all they could
be, but at least they are better
than Sinc lair - type numer ic
codes!

Next month will come the
assembler list ings an d  a
description o f  t h e  various
symbols, instructions, etc. You
will also be able to assemble
the example program given
earlier and run it.

;
=  
=
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Macro Listing I

10 D A T A  7 6 , 7 , 1 5 1 , 1 4 7 , 1 3 , 6 7 , 7 9 , 7 7 , 7  2 6 0  D A T A  7
6 , 6 7 , 6 7 , 7 6 , 6 8 , 6 7 , 7 6 , 7 3 , 67 , 7 9 , 5 8 , 7 3 , 8 2 , 6 3 , 3 2 , 6 4  7 , 7 6 , 8 6 , 6 7 , 7 7 , 8 0 , 5 7 , 8 0
20 DATA 5 2
,
3 2 , 8 5 , 8
4 , 7 3 , 7 6
,
7 3 , 8 4 , 8
9  
2
7
0  
D
A
T
A  
8
8 , 6
7
,
8 0 , 8
9 , 6 8
,
6 9 , 6
7 , 5 8
, 6

, 3 2 , 8 3 , 5 9 , 8 2 , 7 3 , 6 9 , 8 3  9 , 8 8 , 6 8 , 6 9 , 8 9 , 6 9 , 7 9 , 8 2
30 DATA 1 3
,
7 7 , 6 6 , 6
7 , 8 2 , 7 3
,
3 2 , 8 0 , 8
2  
2
0
0  
D
A
T
A  
7
3 , 7
8 , 6
7 , 7
3 , 7
8 , 8
8 , 7
3 , 7
8 , 8

, 7 9 , 6 7 , 6 5 , 8 3 , 8 3 , 7 9 , 8 2  9 , 7 4 , 7 7 , 8 0 , 7 4 , 8 3 , 8 2 , 7 6
40 DATA 3 2 , 8 6 , 4 3 , 4 6 , 4 8 , 1 3 , 4 0 , 6 7 , 4 1  2 9 0  DATA 6 8 , 5 5 , 7 5 , 6 8 , 8 6 , 7 6 , 6 6 , 8 9 , 7
, 3 2 , 4 3 , 5 7 , 5 6 , 5 3 , 3 2 , 8 3  6 , 8 3 , 8 2 , 7 8 , 7 9 , 8 0 , 7 9 , 8 2
SO DATA 4 6 , 5 8 , 4 6 , 6 7 , 4 5 , 1 3 , 1 3 , 0 , 6 9 ,  3 0 0  DATA 6 5 , 8 0 , 7 2 , 6 8 , 8 0 , 7 2 , 8 0 , 8 0 , 7
7 8 , 8 4 , 6 9 , 8 2 , 3 2 , 7 0 , 7 3  6 , 6 5 , 8 0 , 7 5 , 1 3 0 , 8 2 , 7 8 , 7 6
50 DATA 7 8
,
6 9
,
7 8
,
6 6 , 7 7 , 6
9 , 4 0 , 8 3
, 4 1  
3
1
0  
D
A
T
A  
8 2 ,
7 9 ,
8 2 ,
1 3 2
,
8 4 ,
7 3 8
4 , 8

, 3 2 , 0 , 1 4 7 , 1 3 , 7 7 , 6 5 , 6 7  3 , 8 3 , 6 6 , 6 7 , 8 3 , 6 9 , 6 7 , 8 3
70 DATA 8 2
,
7 9
,
3 2
,
8
0 , 8 2 , 7 9
,
6 7 , 6 9 , 8
3  
3
2
0  
D
A
T
A  
6 9
,
6 8 ,
8 3 ,
6 9 ,
7 3 ,
8 3 ,
8 4 ,
5 5 ,
8

, 8 3 , 7 9 , 8 2 , 3 2 , 8 3 , 8 2 , 8 2  3 , 8 4 , 8 8 , 8 3 , 8 4 , 8 3 , 8 4 , 6 5
BC DATA 7 9
,
8 2
,
3 2
,
7 6
,
7
9 , 7 1 , 1 3
, 1 3 , 0 ,  
3
3
0  
D
A
T
A  
8 8 ,
8 4 ,
6 5 ,
8 3 ,
8 4 ,
8 3 ,
8 8 ,
8 4 ,
8

7 0 , 7 3 , 6 9 , 7 5 , 6 8 , 3 2 , 5 0  8 , 6 5 , 8 4 , 8 8 , 8 3 , 8 4 , 8 9 , 6 5
90 DATA 3 2
,
7 5
,
6 9
,
7 8 , 7 1 , 8
4 , 7 2 , 0 ,
7 3 ,  
3
4
0  
D
A
T
A  
7
7 , 8
5 , 6
7 , 7
7 , 7
8 , 6
8 , 6
8 , 6
3 , 7

7 6 , 7 6 , 6 9 , 7 1 , 6 5 1 7 6 , 3 2  0 , 5 6 , 8 9 , 8 4 , 8 4 , 8 8 , 8 4 , 8 7
100 DATA 7 8 , 6 9
,
8 3
,
8 4
,
7 3 , 7 8 , 7 1 , 0 ,
8 5  
3 5
0  
D A
T A  
8 2
,
6 8
,
5 8 , 6 6 ,
8 9 , 7 9 ,
8 2 , 7 1 ,
6

, 7 8 , 6 8 , 6 9 , 7 0 , 3 9 , 6 8 , 3 2  3 , 8 1 , 8 5 , 5 9 , 7 8 , 6 8 , 6 3 , 8 B
110 DATA 7 7
,
6 5 , 8 7 , 8
2 , 7 9 , 0 ,
7 7 , 6 5 , 6
7  
3
6
0  
D
A
T
A  
8 4
,
3 2
,
1 2 1 ,
0 , 2 0
8 , 1 3
,
1 5 9 ,
7 2

, 8 2 , 7 9 , 3 2 , 7 8 , 6 5 , 7 7 , 6 3  , 1 6 0 , 1 4 4 , 3 2 , 3 0 , 1 7 1 , 3 2 , 9 6 , 1 5 5
120 DATA 0
,
7 0
,
7 3
,
6 3 , 7 5 ,
6 E 1 , 3 2
, 5 1 , 3 2  
3
7
0  
D
A
T
A  
1 3 4
,
1 2 2
,
1 3 2
,
1 2 3
,
3 2 ,
1 1 5
, 0 ,

, 7 6 , 6 9 , 7 8 , 7 1 , 8 4 , 7 2 , 0  2 4 0 , 2 3 2 , 3 2 , 9 , 1 3 0 , 1 4 2 , 2 2 4 , 2 , 1 3 2
130 DATA 7 0
,
7
3 , 5 9 , 7 6 ,
6 8 , 3 2 , 5
2 , 3 2 , 8  
3
8
0  
D
A
T
A  
2 5 1
,
1
6 0 , 2
,
1 3 2 ,
2 5 2 ,
1 5 0 ,
0 , 1

3 , 8 9 , 7 8 , 8 4 , 8 5 , 8 8 , 0 , 7 7  7 7 , 2 5 1 , 1 5 3 , 2 2 5 , 2 , 2 0 0 , 2 0 4 , 2 2 4 , 2
140 DATA 7 3
,
8 3
,
8 3 , 7 3 , 7
8 , 7 1 , 3 2 ,
6 8 , 6  
3
9
0  
D
A
T
A  
1 4
4 , 2 4
5 , 1 6
9 , 0 ,
1 4 1 ,
2 0 8 ,
2 , 3

9 , 7 6 , 7 3 , 7 7 , 7 3 , 8 4 , 6 9 , 8 2  2 , 1 2 1 , 0 , 3 2 , 9 , 1 3 0 , 1 4 2 , 2 4 0 , 2
150 DATA 0
,
7 7
,
7
3 , 8 3 , 8
3 , 7 3 , 7
8 , 7 1 , 3
2  
4
0
0  
D
A
T
A  
1 3 2
,
2 5 1
,
1 6 0
,
2 , 1
3 2 ,
2 5 2
,
1 6 0

, 8 0 , 6 5 , 8 2 , 6 5 , 7 7 , 6 9 , 8 4  -  , 0 , 1 7 7 , 2 6 1 , 1 5 3 , 2 4 1 , 2 , 2 0 0 , 2 0 4 , 2 4 0
160 DATA 5 9
,
6 2
,
0 , 7 8 , 7 9 ,
3 2 , 8 3 , 8
5 , 6 7  
4
1
0  
D
A
T
A  
2
,
1
4 4 , 2
4 5 , 3
2 , 1 2
1 , 0 ,
2 4 0 ,
2 5

, 7 2 , 3 2 , 8 0 , 6 5 , 8 2 , 6 5 , 7 7  , 3 2 , 9 , 1 3 0 , 1 4 2 , 2 0 8 , 2 , 1 3 2 , 2 5 1
170 DATA 5 9
,
8 4
,
6 9 , 8 2 , 0 ,
7 7 , 7 3 , 8
3 , 8 3  
4
2
0  
D
A
T
A  
1
6 0 , 2
,
1 3 2 ,
2 6 2 ,
1 6 0 ,
0 , 1 7
7 , 2

, 7 3 , 7 8 , 7 1 , 3 2 , 7 8 , 6 5 , 7 7  5 1 , 1 5 3 , 2 0 9 , 2 , 2 0 0 , 2 0 4 , 2 0 8 , 2 , 1 4 4
180 DATA 6 9
,
0
,
7
0 , 7 3 , 7 6 ,
6 9 , 3 2 , 6
9 , 8 2  
4
3
0  
D
A
T
A  
2
4 5 , 9
6 , 1 6
5 , 1 ,
4 1 , 2
5 4 , 1
3 3 , 1

, 8 2 , 7 9 , 8 2 , 0 , 8 0 , 5 5 , 8 2  , 3 6 , 1 6 6 , 1 , 9 , 1 , 1 3 3 , 1 , 9 5
190 DATA 6 5
,
7 7
,
5 9 , 8 4 , 5
9 , 8 2 , 3 2 ,
8 3 , 8  
4
4
0  
D
A
T
A  
1 5
9 , 1 2
,
1 4 1 ,
3 2 , 2
0 8 , 1
6 9 , 8
, 1

4 1 6 6 , 5 7 , 7 5 , 3 2 , 7 9 , 6 6 , 6 3  4 1 , 1 3 4 , 2 , 1 6 9 , 3 , 1 6 0 , 1 4 4 , 7 6 , 3 0
200 DATA 8 2 , 7 0 , 7 6 , 7 9 , 8 7 , 0 , 7 3 , 7 6 , 7 6  4 5 0  DATA 1
7
1 , 1 6 0 , 0 , 1 7 7 , 1 2 2 , 1 7 0 , 2 0 0
, 6 9 , 7 1 , 6 6 , 7 6 , 3 2 , 8 3 , 6 9  , 1 7 7 , 1 2 2 , 1 3 3 , 1 2 3 , 1 3 4 , 1 2 2 , 9 6 , 1 6 3 , 0
210 DATA 8
2 , 7 3 , 5
5 , 7 6 , 3
2 , 7 0 , 7
9 , 8 2 , 7  
4
6
0  
D
A
T
A  
1 3 3
,
6 9 ,
1 3 3
,
7 0 ,
1 3 3
,
7 1 ,
1 4 1
,

7 , 6 5 , 8 4 , 0 , 0 , 0 , 1 2 1 , 1 4 4  5 4 , 3 , 1 4 1 , 8 0 1 3 , 1 4 1 , 3 6 , 3 , 1 6 0
220 DATA 1
3 6 , 1 4 4
,
1 5 2 , 1 4
4 , 1 6 6 ,
1 4 4 , 1  
4
7
0  
D
A
T
A  
4 , 1
7 7 ,
1 2 2
,
1 5 3
,
6 0 ,
3 , 2
4 0 ,
2 7

7 7
,
1 4
4
,
1 3
2
,
1 4
4 ,
2 0
7 ,
1 4
4 ,
2 2
6 ,
1 4
4 ,
2 4
3  
,
2
0
0
,
1
9
2
,
1
4
,
1
4
4
,
2
4
4
,
1
7
7
,
1
2
2
,
1
5
3

,144  4 8 0  DATA 5 5 , 3 , 2 4 0 , 1 6 , 2 0 0 , 1 9 2 , 2 4 , 1 4
230 DATA 6
,
1 4 5 , 1 8
,
1 4 5 , 2 9
,
1 4 5 , 5 4
, 1 4  
4 , 2 4
4 , 1 7
7 , 1 2
2 , 1 5
3 , 7 2
,
3 , 2 4
0 , 3

6
,
6
5
,
5
8
,
6
7
,
6
5
,
7
8
,
6
8
,
6
5
,
8
3  
1
0
0
0  
F
O
R
5
.
.
3
5
8
5
4  
T
O  
3
7
6
3
1

240 DATA 7 6
,
5 5 , 5 7 , 6
7 , 5 6 , 6 7
,
8 3 , 6 6 , 6  
1
0
1
0  
R E A
D R :
P O K
E 5 ,
A

9
,
8
1
,
6
6
,
7
3
,
8
4
,
6
6
,
7
7
,
7
3  
1
0
2
0  
N
E
X
T

260 DATA 6 5
,
7
8 , 6 9 , 6 5 ,
8 0 , 7 6 , 6
6 , 8 2 , 7  
1
0
3
0  
P R I
N T "
F I N
I S M
E D "

5
,
6
6
,
8
6
,
6
7
,
6
6
,
8
6
,
8
3
,
6
7
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Macro Listing 2

, 1 4 5 5 7 , 2 0 0 , 1 9 9 , 2 , 1 4 4 , 2 4 6 , 1 6 0 , 3 2 , 4 2 , 1 4 9 , 1 6 6 , 9 3 , 7 6 , 1 4 8 , 1 4 9 , 1 6 2
240 DATA 1 0 , 1 6 5 , 5 9 , 1 4 5 , 5 7 , 2 0 0 , 1 6 5 , 1000 FOR S - 3 7 6 3 2  T O  3 8 3 9 9
6 0 , 1 4 5 , 5 7 , 2 0 0 , 1 6 9 , 0 , 1 4 5 , 5 7 , 1 6 2 1010 READ A :POK ES,A
250 DATA 2 4 , 1 0 1 , 5 7 , 1 3 3 , 5 7 , 1 6 5 , 6 8 , 1 1020 NEXT
0 5 , 0 , 1 3 3 , 5 6 , 9 6 , 3 2 , 1 6 2 , 1 4 6 , 1 6 0 1030 PR IN T" FIN ISH ED "

10 D A TA  2 0 0 , 2 0 8 , 2 4 6 , 1 6 0 , 0 , 1 6 6 , 6 4 , 3
, 3 2 , 3 0 , 1 3 0 , 1 4 4 , 1 0 , 2 0 0 , 1 9 2 , 1 0
20 DATA 1 4 4 , 2 4 3 , 1 6 2 , 1 , 7 6 , 2 1 5 , 1 5 0 , 2
0 1 , 4 6 , 2 4 0 , 2 4 2 , 2 0 1 , 6 4 , 2 4 0 , 2 3 8 , 1 3 2
30 DATA 6 9 , 2 0 1 , 0 , 2 4 0 , 3 6 , 1 6 0 , 0 , 1 8 5 ,
8 0 , 3 , 3 2 , 3 0 , 1 3 0 , 1 4 4 , 1 0 , 2 0 0
40 DATA 1 9 2 , 1 0 , 1 4 4 , 2 4 3 , 1 6 2 , 5 , 7 6 , 2 1
5 , 1 5 0 , 1 3 2 , 7 0 , 2 0 1 , 0 , 2 4 0 , 1 2 , 1 6 0
SO DATA 0 , 1 8 5 , 9 6 , 3 , 2 4 0 , 3 , 2 0 0 , 2 0 8 , 2
4 8 , 1 3 2 , 7 1 , 9 6 , 1 6 5 , 7 0 , 2 0 1 , 3
SO DATA 2 0 E 3 , 4 6 , 1 6 9 , 1 0 4 , 1 6 2 , 1 4 5 , 1 3 3
, 6 1 , 1 3 4 , 6 2 , 1 6 2 , 0 , 1 6 0 , 0 , 1 7 7 , 6 1
70 DATA 2 1 7
1 8 0 , 3 ,
2 0 8 , 6 ,
2 0 0 , 1 9
2 , 3 , 1

4 4 , 2 4 4 , 9 6 , 2 3 2 , 2 2 4 , 6 7 , 2 4 0 , 1 6
80 DATA 1 6 5 , 6 1 , 2 4 , 1 0 5 , 3 , 1 3 3 , 6 1 , 1 6 5
, 6 2 , 1 0 5 , 0 , 1 3 3 , 6 2 , 7 6 , 9 2 , 1 4 7
90 DATA 2 4 , 9 6 , 1 6 0 , 0 , 9 , 4 6 , 7 2 , 1 6 9 , 6 4
, 1 4 6 , 2 5 3 , 2 0 0 , 1 0 4 , 1 4 5 , 2 5 3 , 2 0 0
100 DATA 9 6 , 1 6 9 , 1 2 , 2 4 , 1 0 1 , 2 5 3 , 1 3 3 ,
2 5 3 , 1 6 5 , 2 6 4 , 1 0 5 , 0 , 1 3 3 , 2 5 4 , 1 6 9 , 0
110 DATA 1 6 8 , 1 4 5 , 2 5 3 , 9 6 , 1 9 9 , 0 , 3 2 , 1
3 0 , 1 4 7 , 1 6 5 , 6 9 , 1 4 5 , 2 5 3 , 2 4 0 , 1 7 , 2 0 0
120 DATA 1 6 2 , 0 , 1 8 9 , 6 4 , 3 , 1 4 5 , 2 5 3 , 2 0
0 , 2 3 2 , 2 2 8 , 6 9 , 1 4 4 , 2 4 5 , 3 2 , 1 4 6 , 1 4 7
130 DATA 9 6 , 1 3 4 , 2 , 1 6 9 , 9 6 , 3 , 3 2 , 3 0 , 1
3 0 , 1 4 4 , 6 , 1 4 5 , 2 5 3 , 2 0 0 , 2 3 2 , 2 0 8
140 DATA 2 4 2 , 2 0 1 , 6 4 , 2 4 0 , 2 4 6 , 2 0 1 , 3 6
, 2 4 0 , 2 4 2 , 2 0 1 , 6 0 , 2 4 0 , 2 3 8 , 2 0 1 , 6 2 , 2 4 0
150 DATA 2 3 4 , 2 0 1 , 3 6 , 2 4 0 , 2 3 0 , 2 0 1 , 3 9
, 2 4 0 , 2 2 6 , 2 0 1 , 3 7 , 2 4 0 , 2 2 2 , 2 0 1 , 4 3 , 2 4 0
160 DATA 2 1 8 , 2 0 1 , 4 5 , 2 4 0 , 2 1 4 , 2 2 E 1 , 2 ,
2 4 0 , 1 4 , 1 3 2 , 9 3 , 1 3 8 , 5 6 , 2 2 9 , 2 , 1 6 0
170 DATA 2 , 1 4 5 , 2 9 3 , 1 6 4 , 9 3 , 5 6 , 9 6 , 2 0
1 , 0 , 2 0 8 , 2 , 2 4 , 9 6 , 1 9 2 , 6 , 7 6
180 DATA 2 1 5 , 1 5 0 , 1 6 5 , 7 1 , 2 4 0 , 4 1 , 1 6 2
, 0 , 1 6 9 , 1 , 1 3 3 , 9 4 , 1 9 5 , 9 4 , 3 2 , 1 3 0
190 DATA 1 4 7 , 2 0 0 , 3 2 , 1 9 3 , 1 4 7 , 1 4 4 , 2 4
, 2 0 0 , 3 2 , 1 4 5 , 1 4 7 , 2 3 0 , 9 4 , 1 8 9 , 9 6 , 3
200 DATA 2 4 0 , 1 3 , 2 0 1 , 4 4 , 2 0 E 1 , 4 , 2 3 2 , 7
6 , 2 8 , 1 4 E 1 , 1 6 2 , 6 , 7 6 , 2 1 5 , 1 5 0 , 9 6
210 DATA 1 6 9 , 0 , 1 6 2 , 1 9 8 , 1 3 3 , 2 5 3 , 1 3 4
, 2 5 4 , 1 6 0 , 0 , 1 6 2 , 1 4 6 , 2 5 3 , 3 2 , 1 6 4 , 1 4 7
220 DATA 7 6 , 1 8 , 1 4 8 , 1 6 0 , 0 , 1 6 6 , 7 0 , 1 3
6 , 2 0 8 , 5 , 1 6 2 , 1 0 , 7 6 , 2 1 5 , 1 6 0 , 1 4 5
230 DATA 5 7 , 2 3 2 , 1 3 4 , 2 , 2 0 0 , 1 8 5 , 7 9 , 3

260 DATA 0 , 1 8 5 , 0 , 2 , 1 4 5 , 5 9 , 2 0 0 , 1 9 2 ,
4 , 1 4 4 , 2 4 6 , 1 8 8 , 0 , 2 , 1 4 5 , 5 9
270 DATA 2 4 0 , 3 , 2 0 0 , 2 0 8 , 2 4 6 , 2 0 0 , 1 5 2
, 2 4 , 1 0 1 , 5 9 , 1 3 3 , 6 9 , 1 9 5 , 9 0 , 1 0 5 , 0
280 DATA 1 3 3 , 9 0 , 7 6 , 1 6 9 , 1 4 6 , 1 9 2 , 0 , 1
6 9 , 3 2 , 1 5 7 , 0 , 2 , 2 3 2 , 2 2 4 , 6 0 , 1 4 4
290 DATA 2 4 8 , 9 6 , 1 6 0 , 0 , 1 7 7 , 1 2 2 , 1 6 3 ,
0 , 2 , 2 0 0 , 1 9 2 , 4 , 1 4 4 , 2 4 6 , 9 6 , 1 6 0
300 DATA 0 , 1 6 2 , 4 , 1 6 5 , 6 9 , 2 4 0 , 1 2 , 1 E 1 5
1
6
4
,
3
,
1
5
7
,
0
,
2
,
2
3
2
,
2
0
0
,
1
9
6

310 DATA 6 9 , 2 0 8 , 2 4 4 , 9 6 , 1 6 0 , 0 , 1 9 2 , 1
4 , 1 9 5 , 7 0 , 2 4 0 , 1 2 , 1 6 5 , 8 0 , 3 , 1 5 7
320 DATA 0 , 2 , 2 3 2 , 2 0 0 , 1 9 6 , 7 0 , 2 0 8 , 2 4
4 , 9 6 , 1 6 0 , 0 , 1 6 2 , 2 4 , 1 6 5 , 7 1 , 2 4 0
330 D A TA  1 2 , 1 8 5 , 9 6 , 3 , 1 5 7 , 0 , 2 , 2 3 2 , 2
0 0 , 1 9 6 , 7 1 , 2 0 8 , 2 4 4 , 9 6 , 1 6 2 , 7 9
340 DATA 1 8 9 , 0 , 2 , 2 0 1 , 3 2 , 2 0 8 , 3 , 2 0 2 ,
2 0 8 , 2 4 6 , 2 3 2 , 1 6 9 , 0 , 1 5 7 , 0 , 2
350 DATA 9 6 , 1 6 9 , 0 , 1 6 2 , 1 9 8 , 1 3 3 , 9 0 , 1
3 4 , 9 1 , 9 6 , 1 6 9 , 1 2 , 2 4 , 1 0 1 , 9 0 , 1 3 3
360 DATA 9 0 , 1 6 6 , 9 1 , 1 0 5 , 0 , 1 3 3 , 9 1 , 9 6
, 3 2 , 3 3 , 1 4 9 , 1 6 0 , 0 , 1 7 7 , 9 0 , 2 4 0
370 DATA 4 8 , 1 6 6 , 6 9 , 2 0 0 , 2 0 0 , 2 0 9 , 9 0 ,
2 0 8 , 3 4 , 2 0 0 , 1 6 2 , 0 , 1 7 7
1
9 0 , 2 2 1 , 6 4
380 DATA 3 , 2 0 8 , 2 4 , 2 0 0 , 2 3 2 , 2 2 8 , 6 9 , 1
4 4 , 2 4 3 , 1 6 0 , 0 , 1 7 7 , 9 0 , 1 6 3 , 6 4 , 3
390 DATA 2 0 0 , 1 7 7 , 9 0 , 1 5 3 , 6 4 , 3 , 2 0 0 , 1
3 2 , 6 9 , 5 9 , 9 6 , 3 2 , 4 2 , 1 4 9 , 7 6 , 5 9
400 DATA 1 4 9 , 2 4 , 9 6 , 1 6 2 , 2 5 5 , 1 6 0 , 2 5 5
, 2 3 2 , 2 0 0 , 1 6 9 , 9 6 , 3 , 3 2 , 3 0 , 1 3 0 , 1
7
9
410 DATA 1 0 , 1 6 3 , 1 6 0 , 3 , 2 0 1 , 0 , 2 4 0 , 1 0
5 , 7 6 , 1 1 9 , 1 4 9 , 1 3 4 , 9 3 , 1 3 2 , 9 2 , 3 2
420  DATA 3 3 , 1 4 9 , 1 6 6 , 9 3 , 1 6 0 , 0 , 1 3 2 , 2
, 1 7 7 , 9 0 , 2 0 8 , 2 4 , 1 6 6 , 9 3 , 1 6 4 , 9 2
430  DATA 1 8 9 , 9 9 , 3 , 3 2 , 3 0 , 1 3 0 , 1 4 4 , 2 0
9 , 1 5 3 , 1 6 0 , 3 , 2 0 1 , 0 , 2 4 0 , 6 6 , 2 0 0
440  DATA 2 3 2 , 7 6 , 1 6 0 , 1 4 9 , 2 0 0 , 2 0 0 , 1 7
7 , 9 0 , 1 3 3 , 9 4 , 2 0 0 , 1 8 9 , 9 6 , 3 , 2 0 9 , 9 0
450 DATA 2 0 8 , 5 3 , 2 0 0 , 2 3 2 , 2 3 0 , 2 , 1 6 5 ,
2 , 1 9 7 , 9 4 , 2 0 8 , 2 3 9 , 1 8 9 , 9 9 , 3 , 3 2
490  DATA 3 0 , 1 3 0 , 1 7 6 , 3 5 , 1 9 0 , 0 , 1 6 5 , 9
2 , 1 3 4 , 9 3 , 1 7 0 , 1 7 7 , 9 0 , 1 5 7 , 1 6 0 , 3
1±70 DATA 2 0 0 , 2 3 2 , 1 7 7 , 9 0 , 1 5 7 , 1 6 0 , 3 ,
2 3 2 , 1 3 4 , 9 2 , 1 6 4 , 9 2 , 1 6 6 , 9 3 , 7 6 , 1 2 1
460 DATA 1 4 9 , 2 0 0 , 1 3 2 , 7 1 , 7 6 , 2 5 5 , 1 4 9

=
=
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10 DATA 0 , 1 8 9 , 1 6 0 , 3 , 1 5 7 , 9 6 , 3 , 2 3 2 , 2
2 8
,
7 1
,
1 4
4 ,
2 4
5 ,
9 6
,
3 2
,
1 8
1 ,
1 4
8

20 DATA 3 2 , 2 0 7 , 1 4 8 , 3 2 , 2 2 8 , 1 4 8 , 3 2 , 2
4 9
,
1 4
E
1
,
3 2
,
1 4
,
1 4
9 ,
7 6
,
1 4
0 ,
1 4
8 ,
1 6
9

30 DATA 0 , 1 6 2 , 1 9 2 , 1 3 3 , 5 7 , 1 3 4 , 5 8 , 1 6
9
,
0
,
1
3
3
,
1
8
,
1
6
9
,
0
,
1
6
2
,
1
6
0
,
1
3
3

40 DATA 5 9 , 1 3 4 , 6 0 , 9 6 , 1 6 5 , 4 3 , 1 6 6 , 4 4
,
1
3
3
,
1
2
2
,
1
3
4
,
1
2
3
,
1
6
0
,
1
,
1
7
7
,
1
2
2

50 DATA 2 0 6 , 1 8 , 1 6 5 , 1 8 , 2 0 8 , 9 , 1 6 0 , 0 ,
1 5 2
,
1 4 5
,
5 9
,
2 0 0
,
1 4 5
,
5 9 ,
9 6 ,
1 6 2

60 DATA 7 , 7 6 , 2 1 5 , 1 5 0 , 3 2 , 2 0 6 , 1 4 6 , 1 6
5
,
1
8
,
2
0
8
,
4
0
,
3
2
,
7
6
,
1
4
7
,
1
4
4
,
7
2

70 DATA 2 2 4 , 5 6 , 2 4 0 , 9 , 2 2 4 , 5 7 , 2 0 8 , 6 4
, 1 6 2
,
7
,
7 6
,
2 1 5
,
1 5 0 ,
1 6 9 ,
2 5 5 ,
1 3 3

80 DATA 1 8 , 3 2 , 1 9 3 , 1 4 6 , 3 2 , 2 0 6 , 1 4 6 , 3
2
,
8
3
,
1
4
8
,
3
2
,
6
4
,
1
4
8
,
3
2
,
1
3
,
1
5
0

90 DATA 7 6 , 1 6 8 , 1 5 0 , 9 2 , 7 6 , 1 4 7 , 1 4 4 , 2
3
,
2
2
4
,
5
7
,
2
0
8
,
1
0
,
1
6
9
,
0
,
1
3
3
,
1
8

100 DATA 3 2 , 1 3 , 1 5 0 , 7 6 , 1 6 8 , 1 5 0 , 2 2 4 ,
5 6
,
2 0
8
,
5
,
1 6
2 ,
2 ,
7 6
,
2 1
5 ,
1 5
0 ,
3 2

110 DATA 5 6
,
1 4 9
,
3 2 , 1 1 5 ,
1 4 9 , 3 2 ,
1 3 , 1

5 0
,
3 2
,
1 9
3
,
1 4
6 ,
7 6
,
6 0
,
1 5
0 ,
1 3
3 ,
3 4

120 DATA 1 3 4 , 3 5 , 2 4 , 1 6 0 , 1 , 1 7 7 , 3 4 , 2 4
0 , 2 9
,
1 6 0
,
4
,
2 0 0
,
1 7 7 ,
3 4 , 2
0 8 , 2
5 1

130 DATA 2 0 0 , 1 5 2 , 1 0 1 , 3 4 , 1 7 0 , 1 6 0 , 0 ,
1 4 5
,
3 4
,
1 6 5
,
3
5 , 1
0 5 ,
0 , 2
0 0 ,
1 4 5
, 3 4

140 DATA 1 3 4 , 3 4 , 1 3 3 , 3 5 , 1 4 4 , 2 2 1 , 9 6 ,
1 3 8
,
1 0
,
7 2
,
1 6
9 , 9
1 , 1
6 0 ,
1 4 4
,
3 2 ,
3 0

150 DATA 1 7 1 , 1 0 4 , 1 7 0 , 1 8 9 , 7 6 , 1 4 5 , 1 8
8 , 7 7
,
1 4 5
,
3 2
,
3 0 , 1
7 1 , 1
6 9 , 3
2 , 3 2
, 2 1 0

160 DATA 2 5 5 , 1 6 0 , 2 , 1 7 7 , 1 2 2 , 1 3 3 , 5 7 ,
2 0 0 , 1 7 7
,
1 2 2
,
1
3 3 , 5 8 , 3
2 , 1 9 4 , 1
8 9 , 3 2

170 DATA 1 8 , 1 3 0 , 1 6 2 , 2 6 , 1 0 8 , 0 , 3 , 3 2 ,
1 7 6
,
1 4 6
,
3 2 ,
3 6 ,
1 3 0
,
3 2 ,
4 9 ,
1 4 6

180 DATA 3 2 , 3 1 , 1 5 0 , 1 7 3 , 2 0 E 1 , 2 , 2 4 0 , 3
5
,
1
6
9
,
1
,
1
6
2
,
8
,
1
6
0
,
2
5
5
,
3
2
,
1
8
6

190 DATA 2 5 5 , 1 7 3 , 2 0 8 , 2 , 1 6 2 , 2 0 9 , 1 E 0
, 2
,
3
2
,
1
8
9
,
2
5
5 ,
1
6
9 ,
0 ,
2
4 ,
3
2 ,
2
1
3

200 DATA 2 5 5 , 1 4 4 , 5 , 1 6 2 , 1 1 , 7 6 , 2 1 5 , 1
5 0
,
3 2
,
5
2 ,
1 5
0 ,
1 6
9 ,
1 ,
1 6
2 ,
8 ,
1 6
0

210 DATA 2 5 5 , 3 2 , 1 1 3 6 , 2 5 5 , 2 3 8 , 3 2 , 2 0 8
, 1 7 3 , 2 2 4
,
2
,
1 6 2
,
2 2 5 , 1 6 0 ,
2 , 3 2 , 1 8 9

220 DATA 2 5 5 , 1 6 9 , 0 , 2 4 , 3 2 , 2 1 3 , 2 5 5 , 1
4 4
,
5
,
1 6
2
,
1 1
,
7 6
,
2 1
5 ,
1 5
0 ,
3 2
,
5 2

230 DATA 1 5 0 , 2 3 8 , 3 2 , 2 0 8 , 3 2 , 1 6 2 , 1 4 6
, 1 6 9
,
0
,
1 6 2
,
1 6 0 ,
3 2 , 1
7 4 , 1
5 0 , 3
2 , 1 6
9

240 DATA 1 4 6 , 3 2 , 1 0 2 , 1 5 2 , 3 2 , 1 7 3 , 1 5 1
1
3
2
,
2
3
5
,
1
5
1
,
3
2
,
2
0
4
,
1
5
1
,
3
2
,
2
0
4
,
1
5
1

250 DATA 3 2 , 2 0 4 , 2 5 5 , 3 2 , 2 4 0 , 1 5 1 , 1 4 4
, 3 , 7 6
,
5 7
,
1 5
2 , 3 2 ,
2 0 6 ,
1 4 6 ,
3 2 , 7
6

260 DATA 1 4 7 , 1 7 6 , 6 , 3 2 , 6 0 , 1 5 5 , 7 6 , 1 3
1 , 1 S 1 , 2 2 4 , 6 5 , 2 0 8 , 3 , 7 6 , 5 4 , 1 5 2
270 DATA 2 2 4 , 5 6 , 2 0 8 , 3 , 7 6 , 5 7 , 1 5 2 , 3 2
, 2 3 0 , 1 5 2 , 7 6 , 1 3 1 , 1 5 1 , 1 7 3 , 2 2 4 , 2
280  DATA 1 6 2 , 2 2 5 , 1 6 0 , 2 , 3 2 , 1 8 9 , 2 5 5 ,
1 6 9
,
3 , 1
6 2 ,
6 3 ,
1 6 0
,
3 , 3
2 , 1
8 6 ,
2 5 5

290 DATA 2 4 , 3 2 , 1 9 2 , 2 5 5 , 1 7 6 , 2 1 , 3 2 , 1
8 3
,
2 5
5 ,
2 0
6 ,
1 6
,
9 6
,
3 2
,
2 0
7 ,
2 5
5 ,
2 3
8

300 DATA 3
2 , 2 0 E 3
,
7 2 , 3 2 ,
1 8 3 , 2 5
5 , 2 0 8 ,

2 , 1 0 4 , 9 6 , 1 0 4 , 3 2 , 2 2 7 , 1 5 1 , 1 6 2 , 1 1
310 DATA 7
6 , 2 1 5 ,
1 5 0 , 3 2
,
2 0 4 , 2 5
5 , 1 6 9

, 3 , 7 6 , 1 9 5 , 2 5 5 , 1 6 2 , 3 , 7 6 , 1 9 6 , 2 5 5
320 DATA 3 2 , 2 3 5 , 1 5 1 , 1 6 2 , 4 , 1 3 4 , 2 , 3 2
, 2 0 4 , 1 5 1 , 1 4 1 , 0 , 2 , 3 2 , 2 0 4 , 1 5 1
330  DATA 1 4 1 , 1 , 2 , 2 0 1 , 0 , 2 4 0 , 4 2 , 3 2 , 2
0 4 , 1 5 1 , 1 4 1 , 2 , 2 , 3 2 , 2 0 4 , 1 5 1
340 DATA 1 4 1
,
3 , 2 , 3 2 , 2 0
4 , 1 5 1 , 1 6
6 , 2 ,

1 5 7 , 0 , 2 , 2 0 1 , 0 , 2 4 0 , 5 , 2 3 2
350 DATA 1 3 4 , 2 , 2 0 8 , 2 3 9 , 3 2 , 2 0 4 , 2 5 5 ,
1 6 9 , 0 , 1 6 2 , 2 , 1 3 3 , 1 2 2 , 1 3 4 , 1 2 3 , 2 4
360 DATA 9 6 , 3 2 , 2 0 4 , 2 5 5 , 5 6 , 9 6 , 3 2 , 2 3
0
,
1
5
2
,
3
2
,
2
2
7
,
1
5
1
,
1
6
0
,
0
,
1
5
2
,
1
4
5

370 DATA 7 3 , 2 0 0 , 1 4 5 , 7 3 , 2 0 0 , 1 5 2 , 2 4 ,
1 0
1 ,
7 3
,
1 3
3 ,
4 5
,
1 6
5 ,
7 4
,
1 0
5 ,
0
1
1 3
3

380 DATA 4 6 , 1 6 5 , 4 3 , 1 6 6 , 4 4 , 3 2 , 1 7 4 , 1
5 0
,
3
2 ,
3 9
,
1 3
0 ,
3 2
,
1 4
7 ,
1 5
2 ,
1 6
9 ,
1 5

390  DATA 3 2
,
1 9 5 , 2 5 5
,
7 6 , 0 , 1 3
0 , 1 6 9 , 9

, 1 3 3 , 9 8 , 1 3 3 , 9 9 , 1 3 3 , 1 0 0 , 1 6 5 , 4 3
400  DATA 1
6 6 , 4 4 ,
1 3 3 , 7 3
,
1 3 4 , 7 4
, 1 6 0 ,

0
,
1
5
2
,
1
4
5
,
7
3
,
2
0
0
,
1
4
5
,
7
3
,
1
6
9
,
1
5

410 DATA 3 2 , 1 9 5 , 2 5 5 , 3 2 , 3 6 , 1 3 0 , 1 6 2 ,
1
5
,
3
2
,
2
0
1
,
2
5
5
,
1
6
9
,
7
3
,
3
2
,
2
1
0
,
2
5
5

420  DATA 7 6 , 2 0 4 , 2 5 5 , 1 6 0 , 1 , 1 7 7 , 4 3 , 2
0 8 , 1 , 9 6 , 1 6 2 , 0 , 1 8 9 , 2 4 1 , 2 , 1 5 7
430 DATA 1 6
3 , 3 , 2 3 2 ,
2 3 6 , 2 4 0
, 2 , 1 4 4 , 2

4 4
,
2 3
2 ,
2 3
2 ,
2 3
2 ,
1 4
2 ,
2 4
0 ,
2 ,
1 6
9 ,
6 4

440  DATA 1
6 0 , 4 8 ,
1 6 2 , 5 8
,
1 4 1 , 1 6
0 , 3 , 1

4 0 , 1 6 1 , 3 , 1 4 2 , 1 6 2 , 3 , 1 7 3 , 2 4 0 , 2
450 DATA 1 6 2 , 1 6 0 , 1 6 0 , 3 , 3 2 , 1 8 9 , 2 5 5 ,
1 6 9 , 1 , 1 6 0 , 2 5 5 , 1 6 2 , 8 , 3 2 , 1 8 6 , 2 5 5
460 DATA 1 6 9 , 4 3 , 1 6 6 , 4 5 , 1 6 4 , 4 6 , 2 4 , 3
2 , 2 1 6 , 2 5 5 , 1 7 6 , 7 , 9 6 , 3 2 , 1 8 3 , 2 5 5
470 DATA 2 0 8 , 1 , 9 6 , 7 6 , 2 2 2 , 1 5 1 , 1 6 5 , 7
3 , 1 6 6 , 7 4 , 1 3 3 , 5 9 , 1 3 4 , 6 0 , 3 2 , 1 4 0
480 DATA 1 4 8 , 1 6 5 , 5 9 , 1 6 6 , 6 0 , 1 3 3 , 7 3 ,
1 3 4 , 7 4 , 1 6 9 , 4 , 1 6 0 , 2 , 3 2 , 3 0 , 1 7 1
1000 F O R S 3 8 4 0 0  T O  3 9 1 6 7
1010 READ A :POK ES,A
1020 N EXT
1030 P R IN T" F IN IS H E D "

C
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10 D A TA  7 6 , 1 8 , 1 3 0 , 1 6 0 , 0 , 1 7 7 , 9 5 , 2 0 8
, 7 , 2 3 0 , 9 5 , 2 0 8 , 2 , 2 3 0 , 9 6 , 9 6
20 D ATA 1 6 9 , 1 2 , 2 4 , 1 0 1 , 9 5 , 1 3 3 , 9 6 , 1 6
5 , 9 6 , 1 0 5 , 0 , 1 3 3 , 9 6 , 7 6 , 5 , 1 5 3
30 D A TA  1 6 5 , 9 5 , 1 6 6 , 9 6 , 1 3 3 , 2 5 3 , 1 3 4 ,
2 6 4 , 9 6 , 1 6 2 , 2 , 1 8 1 , 9 8 , 2 4 , 1 0 5 , 1
40 D ATA 2 0 1 , 1 0 , 2 4 0 , 3 , 1 4 9 , 9 8 , 9 6 , 1 6 9
, 0 , 1 4 9 , 9 8 , 2 0 2 , 1 6 , 2 3 7 , 9 6 , 1 6 9
50 D ATA 0 , 1 6 2 , 1 9 2 , 1 3 3 , 6 7 , 1 3 4 , 5 8 , 1 6
2 , 0 , 1 6 0 , 0 , 1 7 7 , 5 7 , 2 0 8 , 6 , 1 6 2
60 D A TA  3 , 7 6 , 2 1 5 , 1 5 0 , 1 7 7 , 6 7 , 1 9 7 , 7 0
, 2 0 8 , 2 8 , 2 0 0 , 1 7 7 , 6 7 , 2 2 1 , 8 0 , 3
70 D ATA 2 0 8 , 2 0 , 2 0 0 , 2 3 2 , 2 2 6 , 7 0 , 1 4 4 ,
2 4 3 , 1 6 0 , 1 0 , 1 7 7 , 5 7 , 1 7 0 , 2 0 0 , 1 7 7 , 5 7
80 D ATA 1 3 3 , 6 8 , 1 3 4 , 6 7 , 5 8 , 9 6 , 1 6 9 , 1 2
, 2 4 , 1 0 1 , 6 7 , 1 3 3 , 5 7 , 1 6 5 , 6 8 , 1 0 6
90 D ATA 0 , 1 3 3 , 6 8 , 7 6 , 7 1 , 1 6 3 , 1 6 6 , 1 8 ,
1 0 , 1 0 , 1 7 0 , 3 2 , 1 6 2 , 1 4 6 , 1 6 0 , 0
100 D ATA 1 7 7 , 6 7 , 1 5 7 , 0 , 1 9 7 , 2 3 2 , 2 0 0 ,
1 7 7 , 5 7 , 1 5 7 , 0 , 1 9 7 , 3 2 , 1 6 9 , 1 4 6 , 2 3 2
110 D ATA 1 6 6 , 9 5 , 1 5 7 , 0 , 1 9 7 , 2 3 2 , 1 6 6 ,
9 6 , 1 5 7 , 0 , 1 9 7 , 9 6 , 1 6 5 , 1 8 , 1 0 , 1 0
120 D ATA 1 7 0 , 1 8 9 , 0 , 1 9 7 , 1 3 3 , 5 7 , 2 3 2 ,
1 8 9 , 0 , 1 9 7 , 1 3 3 , 5 8 , 2 3 2 , 1 8 9 , 0 , 1 9 7
130 D ATA 1 3 3 , 9 5 , 2 3 2 , 1 8 9 , 0 , 1 9 7 , 1 3 3 ,
9 6 , 9 6 , 3 2 , 1 6 2 , 1 4 6 , 1 6 0 , 0 , 1 7 7 , 6 7
140 D ATA 1 7 0 , 2 0 0 , 1 7 7 , 6 7 , 1 3 3 , 5 8 , 1 3 4
, 5 7 , 7 6 , 1 6 9 , 1 4 6 , 3 2 , 1 6 2 , 1 4 6 , 1 6 0 , 0
150 D ATA 1 7 7 , 5 7 , 1 5 3 , 0 , 2 , 2 0 0 , 1 9 2 , 4 ,
1 4 4 , 2 4 6 , 1 7 7 , 5 7 , 1 6 3 , 0 , 2 , 2 4 0
160 D ATA 3 , 2 0 0 , 2 0 6 , 2 4 6 , 1 6 9 , 0 , 1 6 2 , 2
, 1 3 3 , 1 2 2 , 1 3 4 , 1 2 3 , 7 6 , 1 6 9 , 1 4 6 , 1 3 3
170 D ATA 9 4 , 3 2 , 3 2 , 1 5 3 , 1 6 0 , 0 , 1 7 7 , 2 6
3 , 2 4 0 , 2 6 , 2 0 0 , 1 7 7 , 2 6 3 , 1 9 7 , 9 4 , 2 0 6
180 D ATA 3 , 2 0 0 , 5 6 , 9 6 , 1 6 9 , 1 2 , 2 4 , 1 0 1
, 2 6 3 , 1 3 3 , 2 5 3 , 1 6 6 , 2 6 4 , 1 0 5 , 0 , 1 3 3
190 D ATA 2 5 4 , 7 B , 4 , 1 5 4 , 1 6 6 , 9 4 , 2 0 1 , 4
8 , 2 4 0 , 6 , 1 6 2 , 8 , 7 6 , 2 1 6 , 1 5 0 , 2 4
200 D ATA 9 6 , 1 6 6 , 6 9 , 2 4 0 , 4 8 , 1 7 3 , 6 4 , 3
, 2 0 1 , 6 4 , 2 0 8 , 4 2 , 1 7 3 , 6 6 , 3 , 3 2
210 D ATA 2 6 5 , 1 E 3 , 1 7 6 , 6 , 1 6 9 , 0 , 1 3 3 , 6
9 , 2 4 0 , 2 7 , 1 7 7 , 2 6 3 , 1 3 3 , 6 9 , 1 6 2 , 0
220 D ATA 2 0 0 , 1 7 7 , 2 6 3 , 2 0 1 , 4 6 , 2 0 8 , 5 ,
1 3 8 , 1 6 8 , 7 6 , 1 1 7 , 1 6 4 , 1 5 7 , 6 4 , 3 , 2 0 0
230  D ATA 2 3 2 , 2 2 8 , 6 9 , 1 4 4 , 2 3 6 , 9 6 , 1 6 0
, 0 , 1 8 5 , 6 4 , 3 , 2 0 1 , 4 6 , 2 4 0 , 6 , 2 0 0
240 D ATA 1 9 6 , 6 5 , 1 4 4 , 2 4 4 , 9 6 , 1 6 2 , 0 , 1
8 1 , 9 8 , 9 , 4 8 , 1 6 3 , 6 4 , 3 , 2 3 2 , 2 0 0
250 D ATA 2 2 4 , 3 , 1 4 4 , 2 4 3 , 1 9 2 , 1 0 , 1 4 4 ,
5 , 1 6 2 , 1 , 7 6 , 2 1 6 , 1 5 0 , 1 3 2 , 6 9 , 5 6
260 D ATA 1 6 5 , 7 1 , 2 4 0 , 2 4 , 1 6 0 , 2 5 5 , 1 6 2
, 2 5 5 , 2 3 2 , 2 0 0 , 1 8 9 , 9 6 , 3 , 2 0 1 , 6 4 , 2 4 0
270 D ATA 1 5 , 2 0 1 , 4 6 , 2 4 0 , 1 1 , 1 5 3 , 1 6 0 ,
3 , 2 0 1 , 0 , 2 0 8 , 2 3 6 , 2 0 0 , 1 3 2 , 7 1 , 9 6

280 D A TA  1 3 4 , 9 3 , 1 3 2 , 9 2 , 2 0 1 , 4 6 , 2 4 0 ,
6 9 , 2 3 2 , 1 8 9 , 9 6 , 3 , 2 3 2 , 1 3 4 , 9 3 , 3 2
290 D ATA 2 6 5 , 1 5 3 , 1 7 6 , 6 , 1 6 2 , 8 , 7 6 , 2 1
5 , 1 5 0 , 1 7 7 , 2 5 3 , 1 3 3 , 2 , 2 0 0 , 1 5 2 , 2 4
300  D ATA 1 0 1 , 2 , 1 3 3 , 2 , 1 6 6 , 9 2 , 1 7 7 , 2 5
3 , 2 0 1 , 4 6 , 2 0 8 , 5 , 1 3 4 , 9 2 , 7 6 , 2 7
310 D A TA  1 5 5 , 1 5 7 , 1 6 0 , 3 , 2 3 2 , 2 0 0 , 1 9 6
, 2 , 1 4 4 , 2 3 6 , 1 3 4 , 9 2 , 1 6 6 , 5 3 , 1 6 4 , 9 2
320 D ATA 7 6 , 1 5 4 , 1 5 4 , 2 3 2 , 1 8 5 , 9 6 , 3 , 2
0 1 , 8 3 , 2 0 E 1 , 2 5 , 2 3 2 , 1 8 9 , 9 6 , 3 , 2 0 1
330 D ATA 6 9 , 2 0 8 , 1 7 , 2 3 2 , 1 8 9 , 9 6 , 3 , 2 0
1 , 8 2 , 2 0 8 , 9 , 2 3 2 , 1 E 3 9 , 9 6 , 3 , 3 2
340 D ATA 3 0 , 1 3 0 , 1 4 4 , 6 , 1 6 2 , 1 3 , 7 6 , 2 1
5 , 1 6 0 , 1 3 4 , 9 3 , 1 6 2 , 0 , 1 6 4 , 9 2 , 1 8 1
350  D ATA 9 8 , 9 , 4 6 , 1 6 3 , 1 6 0 , 3 , 2 0 0 , 2 3 2
, 2 2 4 , 3 , 1 4 4 , 2 4 3 , 1 3 2 , 5 2 , 1 6 6 , 9 3
360  D ATA 7 6 , 1 5 4 , 1 5 4 , 3 2 , 4 9 , 1 5 4 , 3 2 , 1
4 4 , 1 6 4 , 7 6 , 2 5 5 , 1 4 9 , 1 6 9 , 0 , 1 6 2 , 1 9 8
370 D A TA  1 3 3 , 9 5 , 1 3 4 , 9 6 , 1 6 9 , 0 , 1 6 8 , 1
4 5 , 9 5 , 1 3 6 , 1 3 2 , 1 8 , 3 2 , 3 2 , 1 5 3 , 3 2
380 D A TA  4 1 , 1 5 3 , 3 2 , 6 3 , 1 5 3 , 2 3 0 , 1 8 , 1
6 6 , 1 8 , 2 0 1 , 6 , 1 4 4 , 5 , 1 6 2 , 1 2 , 7 6
390 D ATA 2 1 6 , 1 6 0 , 3 2 , 1 6 4 , 1 4 7 , 3 2 , 1 8 ,
1 4 8 , 1 6 6 , 1 8 , 2 0 1 , 1 , 1 4 4 , 3 , 3 2 , 2 3 8
400  D ATA 1 6 6 , 3 2 , 2 0 1 , 1 5 3 , 3 2 , 2 1 9 , 1 5 3
, 3 2 , 2 0 6 , 1 4 6 , 3 2 , 7 6 , 1 4 7 , 1 4 4 , 4 7 , 2 2 4
410  D ATA 5 7 , 2 4 0 , 2 5 , 3 2 , 5 1 , 1 6 5 , 1 6 6 , 7
3 , 1 6 6 , 7 4 , 1 3 3 , 5 9 , 1 3 4 , 6 0 , 3 2 , 1 3
420  D ATA 1 6 0 , 1 6 5 , 5 5 , 1 6 6 , 6 0 , 1 3 3
1
7 3 ,
1 3 4 , 7 4 , 7 6 , 1 1 3 , 1 5 5 , 3 2 , 4 1 , 1 6 3 , 1 9 8
430  D ATA 1 8 , 1 6 5 , 1 8 , 2 0 1 , 2 5 6 , 2 0 8 , 1 , 9
6 , 3 2 , 1 7 2 , 1 5 3 , 7 6 , 1 1 6 , 1 5 6 , 3 2 , 1 3 4
440 D ATA 1 5 3 , 3 2 , 3 , 1 5 3 , 7 6 , 7 6 , 1 5 5 , 1 6
0 , 0 , 1 7 7 , 5 9 , 2 4 0 , 4 8 , 2 0 0 , 1 7 7 , 6 5
460 D ATA 1 5 7 , 2 , 2 0 8 , 2 5 , 2 0 0 , 1 6 2 , 0 , 1 7
7 , 6 9 , 2 0 0 , 1 3 2 , 9 3 , 1 6 4 , 9 2 , 1 4 6 , 2 6 3
460  D ATA 2 0 0 , 1 3 2 , 9 2 , 2 3 2 , 2 2 4 , 1 0 , 1 7 6
, 2 1 , 1 6 4 , 5 3 , 7 6 , 1 9 9 , 1 6 5 , 1 6 9 , 1 2 , 2 4
470 DATA 1 0 1 5 9 , 1 3 3 , 5 9 , 1 6 5 , 6 0 , 1 0 5 ,
0 , 1 3 3 , 6 0 , 7 5 , 1 8 3 , 1 5 5 , 9 6 , 1 6 6 , 1 8
960 DATA 2 0 2 , 1 3 8 , 1 0 , 1 0 , 1 7 0 , 2 3 2 , 2 3 2
, 1 8 9 , 0 , 1 9 7 , 1 3 3 , 5 5 , 2 3 2 , 1 8 9 , 0 , 1 9 7
490 DATA 1 3 3 , 6 0 , 3 2 , 3 2 , 1 5 3 , 1 6 0 , 0 , 1 7
7 , 2 5 3 , 2 4 0 , 3 7 , 2 0 0 , 2 0 0 , 2 0 0 , 1 7 7 , 2 5 3
900 DATA 2 0 1 , 6 4 , 2 0 8 , 1 2 , 2 0 0 , 1 7 7 , 2 5 3
, 1 3 3 , 2 , 1 3 6 , 1 3 6 , 1 3 2 , 9 2 , 3 2 , 1 8 3 , 1 5 5
510 DATA 1 6 9 , 1 2 , 2 4 , 1 0 1 , 2 5 3 , 1 3 3 , 2 5 3
, 1 6 9 , 2 5 4 , 1 0 5 , 0 , 1 3 3 , 2 5 4 , 7 6 , 5 , 1 5 5
520  DATA 9 6
1000 F O R 5 3 9 1 6 8  T O  3 9 5 8 4
1010 READ A : P OK E S ,A
1020 N E X T
1030 P R IN T" F IN IS H E D "
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two Imagine titles illustrated absolutely free
A subscription to the magazine costs just
11.00 per annum  and br ings you six issues a
year through the post. As a subscriber you
will automatically be enrolled in our discount
Software Club giving you the opportunity to
make many more purchases at prices similar
to the ones shown above. In addition to these
top selling games, we stock over 700 titles for
Spectrum, Commodore M and Amstrad com-
puters. All titles are offered at a discount
you'll find many on which yyu can save 14--E5.
Note, however, that even though you belong
to the club we don't make you buy anything.
There a r e  n o  m i ni m um  pur c ha s e  r e -
quirements. so your only commitment is the
annual subscription to the Magazine. Hurry
now and join over 10,000 members who are
already enjoying M r  Software's l ow,  l ow
prices.

KELVIN HOUSE, TOTTERIDGE
AVENUE, HIGH WYCOMBE,

BUCKS HP13 6XG
(0494) 450751

EXCELLENT VALUE
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ISSN
Dun Daragh

Spectrum O A
Amstrad O A

He il Arrows'
Spectrum C5.50
Corn 64 01.95
Amstrad ELM

Mr Software's magazine
is excel lent value.  Each
issue contains twenty or
thir ty r ev i ews  o f  t h e
latest softwar e releases
and on first joining you
also receive a twenty-four
page supplement review-
ing a range of hardware
and utility products IC-64
and Spectrum only at pre-

s e na  I n  ever y i ssue ther e  i s  a  c om -
petition to enter, a  summary of how other
magazines rate the new releases, game play-
ing tips from our members, and one of our

Nudes Of Yeand
Spectrum E5.95
Corn 44 E6,96

•

reviewers sums up his personal favourites of
the month.

HOW TO ORDER
Choose up to five titles from the
selection shown. Enter them on
the order  form below,  choose
your free game, then fill in the
payment details and your name

and address and post the for m to us.  By
return you will receive your copy of "48K" or
"64K" idepending which computer you have),
fol lowed shortly by the games you ordered.
Hurry, though,  the introductory offer expires
GO days fr om the publ ication date of  this
magazine.

-••••-•
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Commodore 1114 0.45
Amstrad £7.46
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Please charge my AccessiVisa Card No
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'Commodore 64 A m s t r a d

C 1 2  8 5

I wish to subscribe to your Magazine and take advantage of your 'Introductory Bonus Price Offer,"
The t it le s I  w o u ld  like  t o  b u v a re  a s f o llo ws:-

T1DEINEEIDEIDEIL IE

PRICE

TOTAL:

Post Et Packing: . 7 5 •

Subscription: E 5 . 0 0 '
GRAND
TOTAL

ieSa

I understand that it I am not fully satisfied with the goods. I may return them within fourteen days for
a full refund of the cost of the games and the Magazine subscription.

Name (BLOCK CAPS!

Address

• Export Customers:- We welcome orders from all parts of the world. please note the following subscrip-
tion and postage rates outside UK:- Europe -  Subscription 17.012. Post 12: U.S.A. and Middle East
-- Subscription 19, Post £3; Australia, Far East and South Africa -  Subscription 112.00
: P o s t  1 4 .  P l e a s enote that all Magazines are despatched by Air Mail postage to keep you tight up to date.
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UNLIKE PREVIOUS ISSUES IN WHICH I
have featured one language and reviewed
packages, this month twill concentrate on
one package — the ADA Training Course.
It's the only implementation of the ADA
language currently available for the C64,
but probably not the last.

The package is  available from First
Software on disk only . Readers should
note that it is only a training course, and in
no way  can b e  considered as  a  fu l l
implementation of the language. Having
said that, it  is possible to compile ADA
source into stand alone machine code.

The Package
You pays your money and gets the goods.
In the case of the ADA training course,
,that's quite a  lot .  The documentation -
consists of a 77 page instruction manual
and tutorial which is packaged in a metal
ring binder . The system disk contains
numerous fi les inc luding several ADA
source examples. an editor , assembler
and disassembler plus others.

At this point I must comment on the
documentation w h ic h  c a n  bes t  b e
described as  poor .  This  i s  probably
because since it  was produced in West
Germany, it has suffered in the translation
to English. As it stands, it's very confusing
with parts that are crystal clear, and others
that are very hard to understand_

The documentation starts w i t h  a
description of how to use the (very good)
editor which is supplied with the package.
After that, a section is devoted to each
particular aspect of the ADA compiler i.e.
loops, decisions, assignment and so on.
There then follows some (not very well
written) t e x t  o n  h o w  t h e  c ompiler
operates. I t  takes several readings t o
appreciate (and understand) what the
author is trying to say, but it's well worth
the effort,

The final part of the documentation
includes references to ADA grammer, a
list of keywords and soon. This is probably
the m o s t  c onfus ing p a r t  o f  t h e
documentation as there is no mention of
the ADA keywords that are implemented
in this version of the language.

The system disk contains 21 files in all,
Six o f  which are source demonstration
examples, plus a large ADA example in
source and object code form. An editor is
also supplied in the package. Unlike the
Commodore editor ,  t he  A D A  editor
works on a line-by-line editing basis. The
user interface allows the colour of  the

The Language
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foreground/background to  be changed
and several disk operations can be carried
out from within the editor.

Most o f  the compilation process is
controlled by the editor, with the user
being unaware that a lot is being done
'behind the scenes'. This includes the
initial c ompila t ion  w h ic h  inv olv es
per forming t h r e e  c ompr ehens iv e
analytical tests on the ADA source code
(more on this subject later).

The other files on the disk include an
assembler which is  used to  produce a
machine code file from the ADA assembly
language fi le. A  nic e feature o f  the
assembler is that it can be used for your
own assembly programs as well. Also
supplied i s  a  disassembler, w h ic h
although slow in operation is very handy.
Instructions on how to use the assembler
and disassembler are included in the ADA
instruction manual,

The AD A programming language was
designed by committee. That is, instead of
one man designing it, a working group
thrashed out proposals over a number of
years saying what the language should
and should not incorporate.

As a  result o f  this , t he  language
specification is large — very large! And
ADA is  only  available f o r  mainframe
computers. This new language has been
adopted by the American Department of
Defence (DoD) as its official language so

ADA will probably become one o
primary programming languages of
near future. Anyone wishing to  get
programming job in defence (or even ci
scientifi c pr ogr amming)  c o u ld  d
themselves a  favour  by  learning t h '
language.

ADA itself is a high-level structur
language which bears some resemblan
to Pascal i.e.  i t  is  a  block-structur
language. As with all languages, ADA ha
a number of keywords (table 1), but th
language also has packages. A packag
performs a specific set job. In the case
the ADA training course there are tw
packages, one for text handling (standar
ADA), and the other for machine specifi
routines (non-s tandard) . T h e  t w
packages are called TEXT-10 and CBM-

Here is a very s imple example of a
ADA program.

procedure SIMPLE-PROG is
- - This is a comment
begin
null;
end SIMPLE-PROG;

The example itself achieves nothing, yet
does demonstrate some of ADA's features,

First, there are no line numbers used
in ADA. Although the editor creates them
for reference. Also notice that an ADA.
program can be entered in upper or lower
case — it doesn't matter which.

The program is called SIMPLE-PROG
and contains jus t one ADA statement
'null', which, as the name suggests does-
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nothing! Notice how the procedure is
enclosed with 'begin' and 'end', and how
the procedure name follows the 'end'.

This ex ample us es  t h e  TEXT-10
package.

with TEXT-10; use TEXT-10;
procedure DEMO is
begin
PUT(" Hello
readers!");
end DEMO;

Your  C o m m o d o r e

Notice how a package is declared before
anything else in the program.

Data types in ADA are numerous, and
the ones explained in the manual are real,
integer and string. Constants may  be
declared from any of the types available.

Another aspect of the language is that
ADA is a strongly typed language and will
object i f  you try  t o  assign an integer
variable with a floating point value. There
are however, methods of type conversion
available.
with TEXT-10; use TEXT-10;
with CBM-64; use CMB-64;
procedure DECLAR is
fixed :  constant integer:=1;
flo :  constant float:=0.24:
sent c ons tant string:="Hello world";
inter : integer;
jim :  integer21;
alphas,baker,delta : float:
msg :  string;

begin
null;

end DECLAR;
This example shows how variables can be
assigned. Notice they can be assigned
with an init ial v alue when they  are
declared. The example also points out
how indentation is  allowed within the
source program.

Decision handling is quite simple yet
very versatile, T h e  IF ,  THEN, .ELSE
construct is  supported in  the following
manner.

if FRED > JIM then
set of instructions

else
another set of instructions

end if;

The example shows that a whole number
of instructions can be placed between the
IF and ELSE, or ELSE and END IF. If there is
no alternative set of  instructions to be
executed, a s impler construct may be
used,

if TOM = HARRY then
do something

end if;
As is the case with Basic, a number of

logical operators may  be used in  the
comparison including; =, /= (meaning not
equal a n d > = .

Flow of control is catered for by LOOP,
and the more familiar FOR loop. Because

there are no line numbers in ADA, it is
necessary to reference by label.

FRED : loop
a sequence of instructions

end loop FRED;

The example demonstrates that the loop
has a label called FRED. The example
above is a bit silly as it is an endless loop. A
loop can b e  ex ited i n  t he  following
manner.

FRED : loop
instructions
exit FRED when condition-is-met

end loop FRED;

It is a simple matter to include a loop
counter within the loop and exit when the
counter reaches the required value.

Another feature of ADA is that the
loops can be nested.

TOM : loop
instructions
DICK: loop
instructions
exit TOM when condition-is-met

end loop DICK;
end loop TOM;

From this you can see that it is possible
to ex it  any  level o f  loops  by  s imply
specifying the loop name.

A far simpler method of using loops is
available by using the FOR loop.

for 1 in 1..10 loop
number of instructions

end loop;

Using the Compiler
The editor provided with the ADA tutorial
can best be described as comprehensive.
Not only  does it  allow programs to be
loaded/saved to disk, but a directory can
be displayed w ithout  dis turbing any
program currently in memory.

One of the options in the menu-drive
editor is for compiling the source code,
and this  is  where things start t o  get
interesting!

The editor will ask whether you are
sure, whether a trace will be required and
whether the code should first be saved to
disk (a wise thing to dot).

There then fo llow three analytical
checks on the source code, which can
take a long time, depending on the size of
the source code, The first check to be
performed is  the lexical analysis which
'filters' the program and checks to see if
the program contains  words  tha t  i t
doesn't understand.

The nex t  check is  t he  syntactical
analysis checks t o  see i f  the program
follows the rules of ADA grammar. Should
an error occur a detailed error message is
displayed together w ith  an opt ion o f
displaying the contents of the stack. (ADA
keywords have a value attached to them,
and by observing the stack it is possible to

see where the mistake has crept in).
When t h e  lex ical a n d  syntactical

checks are being performed, the screen
displays the line number that is currently
being examined.

The fi nal 'check ' is  t h e  semantic
analysis which performs two operations.
First i t  checks t o  see i f  your program
makes 'sense', and secondly it produces
an assembly language version o f  t he
source fi le. The assembly language is
saved to disk and displayed on the screen
or printer, together with the line number
currently being produced.

The final stage of compilation involves
assembling t he  fi le  produced b y  the
semantic analys is  program. A  6510
machine code program is saved to disk
and displayed on the screen whilst this is
being done.

Summary
The steps involved in compiling an ADA
program may appear to be boring, but
they are not. The idea behind the ADA
tutor ial i s  t o  g i v e  t h e  u s e r  a n
understanding of ADA as well as the low-
level aspects of compiler operation. The
package, i n  m y  opinion, succeeds in
doing this, and I  can see many people
having hours of fun just poking about the
assembly files trying to match up the code
with the ADA source.

Having said this, I  must criticise the
documentation that is supplied with the
package. For £49.95 I believe people are
entitled to expect a lot better than this.
The manual is so vagbue, that I still don't
know the number of keywords (listed in
listing 1) in this version of ADA. Because
of this, I would strongly recommend any
potential buyer to purchase one of the
ADA tutorial books which are now being
Published.
David Janda is  prepared to  enter into
correspondence with regard to languages
on the C64• He can be contacted on the
following electronic mail services:
Prestel: 919992677
One-To-One: 13419001

Table 1  —  A D A  Reserved
Words
Please note that this list includes ADA
keywords not supported by the compiler.
abort, accept, access, all, and, array, at,
begin, body ,  case, constant, declare,
delay, digits, do, else, elsif, end, entry,
exception, ex it, for , function, generic,
goto, if ,  in, is, limited, loop, mod, new,
not, null,  of,  or , others, out, package,
programa, pr ivate, procedure. raise,
range, record, rem, renames, return,
reverse, select, separate, subtype, task,
terminate, then, type, use, when, while,
with, xor.
First Software can be contacted at: Unit
20B, Horseshoe Road, Horseshoe Park,
Pangbourne, Berks.

=
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Features:
• D I S K TURBO  6  times faster  disk

access - loading and saving
• TAP E  TURBO  - 1 0  times faster, even

with files nor m a l  Commodore corn
mands -  compati bl e w i t h standar d
turbo's

• A D V A N C E D  CE NTRO NI CS  I NTER-
FACE - compatible wi th all the well
known centronics printers and Commo
dote printer  programs Pr i nts all the
Commodore graphics and control
codes (important for listings)
Advanced screen-dump facilities
Prints Low-Res,  Hi -res and Mul tico-
lour. Full page!!! Even from games and
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Pad etc Sear ches automatical ly for
the memory-address of the picture.

• 2 4 K  EXTRA RAM FOR BASI C-PRO-
G RAMS  AVAI LABLE: Two new com -
mends , •Memory read",  „ Memor y wri
te" They move 192 bytes with macho-
nelanguage-speed anywher e i n  t he
64K Ram of the CBM 64 Ca n be used
with strings and variables

• BAS I C 4.0 CO MMANDS  l i ke  Dload,
Dsave• Dappend.  Catalog,  etc.

• BAS I C TOOLKI T w i t h  Auto.  Renum
(incl. Goto and Gosub). Find. Help. Old.
etc.

THE FIRST OUTSIDE OPERATING SYSTEM FOR THE CBM 64
This ne w operating system built in a cartridge does not use any
memory and is always there. Compatible with 9 WY° of all programs.

• P RE P RO G RAMME D FUNCTI O N
KEYS: R u n ,  Load.  Save.  Catalog.
Disk commands.  List (removes all list
protections)

• KE Y BO RD EXTRA'S - Allows you toi
delete part of a line, stop and conti-
nues listings. move cursor to lower
lefthand corner Pokes and Syscalls in
Hex. Typ-command operates your prin-
ter as a typewriter
COMFORTABLE E X TE NDE D ML,
MONI TOR:  w i t h  r el ocated l oa d
scrolling up and down Elankswitching.
etc

• RE S E T SWI TCH: - resets to monitor,
resets wi th old, resets to Hi-Res prin-
ting. resets every protected program
O N/ O FF S WI TCH w e  hope you
never need that one
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back guarantee
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dissatisfied

SPECIAL
INTRODUCTORY

PRICE

Don't wait for your friends
ORDER ONE NOW!!!
Just pay the difference if youreorder wsthin a month.

FOR THREE
OR MO RE

U.K. O R D ER S Barclays and Accescards or
C N N
-
p i e
s  
s
h
o
u l
d  
b
e  
m
a
d
e  
o
u
t  
t
o

H & P Computers. 9  Hornbeamwalk
Witham Essex C M 8  2  SZ England.

( 2 0 1 4 I ' l  I  I  F t • " - i  T e l e p h o n e :  0 3 7 6  -  5 1 1 4 7 1 .
c opy m int m id empelottod MlettelUdif I H I S P  covriptfi ers Wolpha e ns hoc hl  2 3 6
3003 N V  11641terclam M r therland• T i  0 1 0 3 1  1 0 2 3 1 9 8 2  TelleR 26401  .6 •414

THE FI AL CARTRIDGE®



A subscription to YOUR COMMODORE
magazine is a gift twelve times over!

Whether the subscription is for a friend, relative
or a treat for yourself, YOUR COMMODORE
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Find out how you can bring
out the best in your C64 by 11.
browsing through this
selection of books from the
Your Commodore library.
Title:
The Century Computer Program-
ming Course for the Commodore
64
Editors:
Professor Peter Morse and Brian
Hancock
Publisher:
Century Publishing
Price:
00.95

THIS IS ESSENTIALLY A PROGRAMMER'S
book and is  a very good one indeed;
although it is intended for those wishing
to learn Basic it is also a good reference
book  f o r  t h e  m o r e  a d v a n c e d
programmer.

Peter Morse and Brian Hancock have
edited the programs in a constructive and
efficient manner and, apart from an intro-
ductory section to  get you acquainted
with your C64, the subsequent chapters
follow a logical pattern.

Part two contains the essentials o f
Basic programming which are discussed
in some detail with particular reference to
'fl ow c har ts '  w i t h  ac c ompany ing
programs based on such structural design.
Here you will fi nd a complete series of
programming methods involving control
with simple Basic statements.

Arithmetic functions are well handled
as are logical operations. At last we have a
section o n  s tr ing handling and loops
which will make sense to the beginner.

Subroutines, of course, are an integral
part o f  Basic and good examples are
given. A l l  p r o g r a m s  a r e  q u i t e
unimaginative.

Part three is called the 'Complete Pro-
gramming Method and provides a great
deal of theoretical data for your consider-
ation involving design, control, decision
structures and error trapping.

Colour, sound and sprites are not
neglected and are adequately handled for
a book of this size. There is a good section
on high- resolution m o d e  w i t h  b i g
mapping and colour control.

Lists, arrays a n d  sor ting a r e  n o t
excluded and a brief resume of Machine
Code is  given. I n  effect, this  is  quite
sufficient, as MiC is a language of its own
r equ ir ing  m u c h  m o r e  d e t a i l e d
instructions; perhaps the authors might
oblige i n  th is  fi eld w i t h  a n  equally
instructive book!!

Last of all there is an Appendix Section
for reference plus a 'Program Library' -  a
mixed dozen of routines including two
short games.

If y our  interests l i e  i n  structured
programming then I would most certainly
recommend this book -  great value for
the price.

E.M.

Title:
Commodore 64 Colour Graphics'
A Beginner's Guide
Authors:
Shaffer and Shaffer
Publisher:
The Reston Computer Group
Price:
£14.50
THIS IS A REASONABLY WELL STRUC-
tured book  whic h is  hidden amids t
excessive rambling; there is far too much
advice given o n  how  t o  type in  the
programs and muc h o f  the program
analysis is duplicated.

If you can ignore the superfluous 'chat
flow' and get to the programs then you
will fi nd  tha t  y o u  have, init ially , a
complete sys tem f o r  d r aw ing a n d
painting. Indeed the colourful frontpiece
can be reproduced; this  will take you
through to chapter five with various side
issues on the way about drawing triangles,
squares etc.

However, let it be said that this is all
done in Basic and is painfully slow. Your
final picture will take some 15-20minutes
to appear on the screen -  as pointed out
by the authors.

A Toolbox is laboriously built up to
enable you to do this. Fortunately it  is
listed in its complete form in Appendix B.

E N C E
The ZAP procedure is quite ingenious and
will put you into drawing and painting
mode by retaining all the subroutines.

The Toolbox also has a sprite handling
routine which is fairly standard.

Gratefully, you can speed up all the
drawing and painting routines which you
have s o carefully  lis ted b y  going t o
Appendix D  where y ou w il l  fi nd the
speedy machine code numerical data
listed with check-sum errors (six blocks of
data). A  rout ine is  inc luded t o  save
pictures to tape or disk.

Well -  the choice is yours between
Basic and M/C.  Obviously the latter is
preferable so read the bobk thoroughly
first of all and then make your decision. As
the authors say 'stop, run the program and
you're done'. Agreed!!

All programs are functional but the
book is considerably overpriced.

E.M.

Title:
Filing Systems and Databases for
the Commodore 64
Authors:
A.P. & D.J. Stephenson
Publisher:
Collins
Price:
£5.95

4
THIS BOOK IS A MUST FOR ANY CM
user who is interested in the more serious
side of computing.

The authors will be familiar to Your
Commodore readers for their succession
of interesting and informative articles on
various aspects of C64 use.

The book, overall, is easy to read and
packed fu l l  o f  information. The style
makes it suitable for all levels of user from
novice to would-be expert. All but the
most knowledgeable can learn from it.

There a r e  o n e  o r  t w o  "Michael
Caines" in it, such as - did you know that
"the first stored-program computer was
constructed at Cambridge University in
1949?" and "we have to thank an IBM
engineer called Shugart for the develop-
ment o f  the fl oppy disk"? Not a lot of
people know that!

The Stephensons have extended user
friendliness to the text of their book and
provide enough diagrams, explanations
and examples to  make a complex and
potentially d r y  subject v ery  straight-
forward and interesting.

Example p r o g r a m s  a r e  u s e d
throughout the book  t o  illustrate the
various processes, becoming increasingly
sophisticated as you progress.

By the time you have reached Chapter
four you will know how a fi ling system is
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The •
Koala Pad

Book
Ideas are l  i l l v b n b a t 1  thd b u d ,

David D. Thornburg

created and maintained. So much food
for thought is provided that you will be
tempted to get straight to the keyboard
and start creating. However, there are
more gems to come...

Avoiding d r y  academic  analysis,
Chapter fi ve deals very succinctly with
searches and sorts, culminating in  an
impressive machine code routine which
handles two-dimensional s tr ing array
sorts at a great rate of knots.

The ensuing Chapters give a  good
description of  fi le structures, explaining
the pros and cons of the various types -
again, in language which is plain enough
for a newcomer to grasp and sufficiently
in-depth to satisfy even the experts. Once
more, there are useful program routines
to expand upon the text.

The appendices incorporate a  true
glossary and a list of 6502 mnemonics.

A nice touch is the self-test section at
the end of each Chapter. A good guide to
whether y o u  hav e unders tood t h e
content.

All in  all, this book should prove a
great asset to any CM user who wishes to
progress from playing games to making
serious home/business use of the C64 or
to anyone who wants t o  customise a
filing/database system currently in  use
but does  n o t  f u l l y  apprec iate t h e
intricacies of data handling in relation to
computer disks and tapes.

This book achieves all it sets Out to do -
a comprehensive prospectus of the basic
sort/file techniques available on the CM,
giving simple but instructive guides to
efficiency whether using 1541 units  or
tape drives.

Thoroughly recommended! I n  m y
opinion -  great value, well presented, full

of useful hints, tips, and information. My
copy will remain in a prominent position
on my bookshelf alongside such weighty
tomes as "The Wilt Alternative" and " I ,
Ian Cremer".

D.C.

Title:
The Koala Pad Book
Author:
David D. Thornberg
Publisher:
Addison Wesley
Price:
02.95

THIS BOOK WAS WRITTEN BY THE IN-
ventor of the touch tablet or Koala Pad.
He has an axe to grind in the sense of
wishing to  promote the idea that that
Koala Pad is all things to all computer
users bu t  i n  keeping with his  ear lier
books, on graphics and LOGO, he has
resisted the temptation to follow this idea
through.

In the case of  a peripheral like the
Koala Pad people buy one, plug it in, use
the pretty picture type software to do a
few scribbles on the  screen, load some
pictures thoughtfully  prov ided by  the
manufacturers to show what can be pro-
duced and then, i f  they lack a certain
tenacity, they put it away and never use it
again. This book will stop you doing that.

Clearly, Mr Thornberg is an enthusiast
and this enthusiasm is demonstrated on
almost every page, beginning with a little
history about Koala Pads.

Chapter Two is called "How to get the
most out of the illustration software". This
is the software which accompanies the
Koala pad and you immediately find that
there is more to this than meets the eye.
The book is liberally illustrated with a very
large number  o f  pic tures  p lus  t h e
occasional p lu g  f o r  s ome additional
software and books which are available.

Chapter Three, "Getting pictures on
paper", is a useful one. It emphasises that
the choice o f  the correct o r  a t  least
appropriate pr inter  is  all important in
getting a decent reproduction. The Epson
Series is  r ightly  praised in  this regard.
There is  a substantial discussion about
interfacing and we even find a section on
photographing t h e  pic tures o n  y our
screen -  an inspired thought. Video-
taping your pictures is also covered.

Chapter F o u r  deals  w i t h  o t h e r
applications for the Koala Pad other than
drawing pretty pictures. It turns out to be
nothing mo r e  t han  a  l is t  o f  o ther
programs available for use with the Koala
Pad, These are available in the United
States but  no t  here and as such this

chapter is  o f  l it t le  value. There is  a
tendency for these programs to be rather
expensive so their  importation into the
UK seems unlikely. You can of  course
arrange to import them yourself which is
not a particularly diffi cult thing to do.
One of the programs involved is a LOGO
Design Master,  and an interesting idea
demonstrated is the use of an overlay card
which clips on to the Koala Pad aiding
handling this.

I was a little disappointed to see that
COMAE was not covered since it can be
used with the Koala Pad. The procedures
to do this and indeed to print Koala Pad
pictures have been written and are in the
public domain and COMM. of course
contains t h e  ent ir e Logo capabilities
anyway.

Chapter Five is particularly interesting
and is called "Replacing the Joystick, the
Koala Pad alternative". This is a very down
to earth and honest appraisal, I  quote,
"You wi l l  fi n d  that the  cursor o r game
piece under your control will drift to the
upper lef t  hand corner o f  the screen
when you lift your finger off the tablet,
unlike joysticks Koala Pads  transmit
special co-ordinates to let the computer
know when the finger or stylus hand is
lifted. Most joystick programs interpret
this lifting signal as a command to read the
upper left hand corner of the screen."
Well, you can't be fairer than that!

There follows a discussion on a variety
of games and their performance with the
Koala Pad. A  number  o f  these ar e
available i n  t h e  U K,  notably  Pinball
Construction Set and Choplifter , plus
Droll and Lode Runner.

Chapter Six is interesting, covering the
use o f  the Koala Pad within your own
programs. I think it's fair to say that if you
do not use your Koala Pad within your
own programs then you must have been
wasting your money. This chapter shows
how to use the Koala Pad with Logo, Pilot
and Basic.

Chapter Seven is called "What Next"
and includes some ideas for your own
Koala Pad application. These inc lude
using the Pad as a game board and as a
musical instrument. Many  applications
can benefit from the use of the Koala Pad
as a custom keyboard.

Then follow appendices of references
and resources. These include t h e
suppliers of many of the programs listed.
There is also a glossary of terms, which
helps the novice to understand some of
the jargon which is  thrown about and
there is a comprehensive index.

Summing up this book is difficult. It is
extremely expensive so is the Koala Pad,
so presumably if you can afford the one
you can afford the other. It is something
of a privilege to have the designer of a
revolutionary piece of equipment sitting
at your elbow telling you how to get the
best out of it. Users of the Koala Pad will
find this is a worthwhile purchase.

B.



Listings will be much easier to
'tater with our new system.

COMMODORE LISTINGS ARE RATHER
well known for  the horrible little black
blobs that always abound. Unfortunately
the graphics characters which are used to
represent graphic and control characters
do not reproduce very well and they are
also difficult to find on the Commodore
keyboard.

For this  reason Your  Commodore
started to precede any control characters
with a REM statement on the previous line
that explained exactly what the black
blobs were meant to be. Unfortunately
the graphic s  charac ters  w e r e  n o t
documented and these still cause some
confusion. For this reason we are starting
to use a new method for  marking the
control and graphic characters in  our
listings.

In future a l l  control and graphics
commands will be replaced by mnemonic
within square brackets. This mnemonic is
not typed out as printed in the magazine
but rather the corresponding key or keys
on the keyboard are pressed. For example
[RIGHT) means press the cursor right key,
you do not type in [RIGHT], All of the
keywords, what keys to press and how
they are shown on the screen are shown
below.

Mnemonic S y m b o l  w h a t  to press

[RIGHT]

ILEITj

[UP]

f DOWN)

[Fl]

1E2]

IF.31

1 8 M
Wan
MOM
0 . 8

8 8 8
SO O
a g e
MOO
MOO
RO O
M au
8 8 8

M O 8 0 0 0 •
8 8  •

•a
U .  •

•  •a .
O a
IMO
M a

O n O we in aa
8 • • 0 0 • 8 •

S

ODOM:
U .212 p
i i i

• • •
8 8 8 0 a0 M 8
8 0 0 M 8 8 0 0
i n an n an aa:
an i aaan n e

a s a a n i . O 0

a a a  a n
0 0 , 0

left/right

shift left/r ight

Shift & up
/down

up/down

fl

shift & fl

f3

shift & f3

Any character that is accessed by pressing
shift and letter  w i l l  b e  pr inted as [s
LETTER]
Is Al s h i f t  and A
[s C] s h i f t  & C
Any character that is accessed by pressing
the Commodore key and a letter will be
printed as [c LETTER]
[c A]
[c C]

Commodore & A
Commodore & C

Mnemonic S y m b o l  w h a t  to press

IFS1

[F6j

[F81

[CLEAR]

[HOME]

IRVSONI

[RVSOFF]

MOO e i n
• • •  • n •
M • 0  • • •
M S S  E M S
SOO O n e
M • •  M O M
MOO O n e

mum m a w
MOO M O O
MM W O O

mo n o
M a • b a

O
M  
M
e

•  M S  ••
SO  S S
8

00 MO

f5

shift & f5

f7

shift & f7

shift & CLR
/HOME

CLR/HOME

CTRL & 9

CTRL & 0

tc 1 j C o m m o d o r e  & 1
Any control key will be printed out as a
number, F o r  example [001]. Control
codes are accessed by pressing the CTRL
and a letter at the same time 10011 is CTRL
& A. 002 is CTRL & B etc. See the manual
for mo r e  information about  control
codes.
[0011
[026]

CTRL & A
CTRL & Z

Mnemonic S y m b o l  w h a t  to press

[BLACK]

[WHITE]

[RED]

[CYAN]

[PURPLE)

[GREEN)

[BLUE]

[YELLOW)

m o

MOM
a 0 8 0 0•

mama • •
M I S  a •
MO M O O N
•  U S
MO M O O S
•  O a .  8

8 0

CTRL & 1

CTRL & 2

CTRL & 3

CTRL & 4

CTRL & 5

CTRL & 6

CTRL & 7

CTRL & 8



Five Commodore 128 s must 1
be won in this month's

competition.
DO YOU FANCY BEING THE PROUD
owner of a brand new Commodore 128
computer? You do? Well, Your  Com-
modore comes to the rescue yet again.
We've got fi ve Commodore 128 com-
puters to give away as prizes in this easy to
enter competition.

How to Enter

On this page you will see a picture of a
C128 computer. OK, it doesn't look much
like a C128 at the moment because it has
been cut up  into a number of  jig-saw
pieces. All you have to do in order to
stand a chance of winning is to build a
picture of a C128 from the pieces. When
you have done this you will find that there
are a number of  pieces left over. Each
piece has been given a letter. Make a note
of the letters of the pieces that are left.

Fill in the coupon carefully and seal it
in an envelope. Write clearly on the back.
of the envelope the letters of the extra
pieces.

Post your entry to: 128 Competition,
Your Commodore, No 1 Golden Square,
London M R  3AB.

The closing date of the competition is
the first post on Tuesday, 31 December
1985.

You may enter as many times as you
wish but each entry must be on an official
coupon -  not a copy -  and sealed in a
separate envelope.
Important: please fo l low  closely t h e
guidelines o n  enter ing -  incomplete
coupons and entries with no letters on the
back o f  t h e  env elope c annot  b e
considered.

The Rules

Entries w i l l  n o t  b e  accepted f r o m
Employees o f  Argus Specialist Publica-
tions. This  restriction also applies t o
employees' families and agents o f  the
company.

The How to Enter section forms part of
the rules. The editor's decision is final and
no correspondence will be entered into.

'—
Entry Form

Name

Address

p o s t c ode
Telephone
The letters of the extra pieces are:

Send t o :  1 2 8  C ompet i t ion ,  Y o u r
Commodore, N o  1  G olden Square.
London W1R 3AB. Write clearly and don't
forget to put the letters of the extra pieces
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WARNING:-  PLAYING

H I T  Fig M I S S
COULD SERIOUSLY DAMAGE YOUR
HEALTH. BUT IT CERTAINLY WILL NOT
DAMAGE YOUR WEALTH

TAPE

F
4
\
4
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O
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P
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\  CAN YOU MEET THE CHALLENGE OF:- /

MIT & MISS IS THE CHALLENGE
BUT - THE QUESTION IS -
CAN YOU MEET IT?

111111111W

HIT M I S S  DEFINITELY IS A MIND CHALLENGE OF MEGA
PROPORTION THAT ALL YOUR FAMILY AND FRIENDS CAN TAKE
PART IN. FROM SINGLE PLAY TO DOUBLES IT WILL STRETCH YOUR
MENTAL DEXTERITY TO THE FULL

BUT REMEMBER:-
"IT TAKES MORE THAN JUST GUESSWORK TO
BECOME A GENIUS WITH HIT & MISS"

VENTUREGATE
AVAILABLE AT MOST GOOD SOFTWARE OUTLETS

I
i

FREE A2 POSTER
FREE PACKAGE &

POSTAGE
NEW -  IDEAS IN ACTION
ONLY - FOR PLUS 4 /06

"MORE ADDICTIVE THAN
ANY ARCADE GAME, THE
ONLY 06/PLUS 4 SOFTWARE
OFFERING A REAL
CHALLENGE"

DieSign by W i c k l o w s o n  Graphic Design. Leeds

ORDER YOUR COPY:-
FROM:- VENTUREOATE LTD„ 17 HAROLD ROAD, W. YORKSHIRE, LEEDS I56 PR-

NAME (BLOCK LETTERS)

ADDRESS

COUNTY POSTCODE

PLEASE SEND ME C O P V I E S  OF "HI T & HISS" AT
E7.99 COMPLETE WITH A FREE POSTER WITH EVERY COPY.
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Order ACE today a nd
receive tnis fantastic

• 2 0  KEY MULTIFUNCTION
CALCULATOR WATCH
ABSOLUTELY FREE!!!

1 £10.95
INC. FREE WATCH

AND POSTAGE
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• Allow 28 days for delivery.
: I  enclose chequevposral ceder tor )  made payosole
• t o  Cascade Games Ltd.
• O r  through any Post Office by Transcash (Giro No 6.55 66'6).
1 Fo r  even taster ordering when charging to Access. Barclaycard and
• Trustcard Visa use our 24 hr service (Tel. 0423 50‘1653)

ENTER CREDIT CARD NO IN BOX -1 1
: 1 1 1 9  64 1 1 ) 0 1 6  E  Civ ic  20 (wIth 8K RAM

E  tur PLUS4 0 0 0 2 8  e x p a n s i o n ),
• D  AMSTRAD 464 D  AMSTRAD 664E SPECIPU

Please r,ok box 4 (
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monsters and treacherous traps in your quest for
magic and treasure. Jump over pits, duck under
sliding gates and dodge falling rocks as you reach for
the key to take you to the next thrilling level! Hop on
the elevator or slide down a staircase to acquire
gleaming bars of gold, glowing chalices and
glistening pearls. Can your ingenuity and quick
thinking get you through all forty levels? You may
even become the number one WIZARD!

t  40 amazing screens
t  9 speed levels
t  I  I different spells

20 different monsters
Teleport facility

t  1-6 players
t  Construction set included

PURE MAGIC FOR YOUR COMMODORE 64
DISK & CASSETTI

w i z a u d
'WIZARD is one of
those flash American
games that does
everything the way it
should. It's a heavy
dose of magic that
should be fun for
years to come
metx *• op•

YOUR 64. OCT 198 5 1

PUT THE MAGIC BACK INTO YOUR GAMES — GET WIZARD!
AVAILABLE FROM ALL GOOD SOFTWARE RETAILERS — I T S  NOT THERE, PLEASE ORDER IT—OR IN
CASE OF DIFFICULTY SEND YOUR CROSSED CHEQUE/Pa MADE OUT TO AR1OLASOFT U.K. LTD.,
INCLUDING YOUR OWN NAME AND ADDRESS, TO
AR1OLASOFT U.K. LTD.. SUITE 105/106. ASPHALTE HOUSE, PALACE STREET, LONDON SW! E 5HS•
Commodore 64 Cassette --E9.95 Commodore 64 Disk—Li 2.95
PRICES INCLUDE P&P U K ORDERS ONLY PLEASE ALLOW 28 DAYS FROM RELEASE FOR OF
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This month our
graphics man, Allen
[Webb, shows you howl
là  get those
backdrops scrolling.

HELLO THERE, I THINK YOU'LL
find this month's offering
rather useful i f  you're into
graphical advent ures o r
platform type games.

I'm sure you've come acros
,
,

titles such as Monty Mole,
Boulder Dash and Spelunker
which use a huge backdrop for
the game. The screen normall
yshows a  small area o f  the
backdrop and the backdrop
scrolls as you move to a new
play area. Got the idea? This
article will provide you with the
technology to perform a similar
task. Whilst it doesn't use single
pixel movement a la Crowther,
it works well enough for most
purposes.

So what are  w e  doing?
Consider Figure 1. The normal
screen holds 1000 locations in
which we can store a picture.
Under the Basic ROM there are
eight kilobytes o f  memory
which can b e used to  hold
pictures. If we also use the area
between the ROMs there are
12 kilobytes of memory. The
idea is to extract a portion of
the picture and put it on the
normal screen.

The window on the 5creen
can be any rectangle of WW
characters w id e  an d  W H
characters high. The position of
the square can be specified by
the co-ordinates XY and YW of
its top left hand corner. We also
need to know which part of the
map to display. The top left
hand corner of the map data is
specified by X and Y. The width
of the map under the ROM is

P r o g r a m m i n g

Figure 1 . The main variables

specified by MW. The width of
the map is up to you but is
limited to no more than 256
characters w ide (MW=255).
Here are some examples of the
size of map possible using the
12K available:

Map width
256
80

Map height
48

150

From this you can see that it
is possible to have up to 12
screenfuls! The selection of the
map width really depends on
the type o f  map. You will
probably find it easier to design
maps smaller than 80 characters
wide — I will explain why later.

The package uses t w o
commands. The first has the
syntax:

SYS
YW

40192,WW,WH,MW,XW,

The routine sets u p  the
position and size of the screen
window and the width of the
map. This can be changed at
any time without corrupting
any map data. Obviously, this
command must  b e  called
before any attempt is made to
display the map.

The second command
actually draws the map in the
window and has the syntax:
SYS 40195,X,Y

This command takes a
rectangle of data with top left
hand co-ordinates X,Y from the
map data under the ROM and
puts it in the window on the
screen.

AW
Since the map data i.e. the

characters put to the screen,
occupy a lot of space, it follows
that an equal amount of RAM
would b e  required f o r the
colour data. This is obviously
not on and I  chose another
approach to the problem of
colours. Starting at  location
40489 is a table 255 bytes long.
This is used to hold the colour
that each character will adopt.
The position of each character
in the table is determined by its
POKE value. For example, the
character u s e s  t h e  fi rst
position 40489_ As a  general
rule, the position of a character
is given by:

Position in  table = 40489 +
POKE value

Some further examples are:

To get red 'A's POKE 40489+1,2
To get blue '='s POKE 40489+6

Demonstration 1  gives a
simple idea of how to use the
routines. Lines 20-50 fi ll the
area under ROM with a simple
sequence of characters offset
by one to give diagonal stripes.
Line 60 fills the colour table.
Line 63000 sets u p  a  1 0
character wide, 25 character
tall window, at the extreme left
of the screen. The map is set to
60 co lu m n s w i d e .  T h e
remainder o f  t h e  program
allows you to scrolll the map in
all directions using the cursor
keys but without running off
the map horizontally.

The routine is set up with
the assumption that the screen
is at  the normal position of
$0400 (1024). I f  you want to
have the screen elsewhere, you
should include the following
line early in your program:

POKE 4  0 2 6 5,PEEK( 6 4 8):
POKE40401,216-PEEK(648)

This tells the routine the
current page o f  the screen.



II

Listing 1 5 , 2 5 4
1 D A T A 7 6 , 2 3 7 , 1 5 7 , 7 6 , 2 2 , 1 5 5 , 0 , 0 , 0 , 0 11 D A T A 1 0 5 , 0 , 1 3 3 , 2 5 4 , 5 6 , 7 2 , 1 6 5 , 2 5 1
. 0 , 0 , 6 0 , 4 0 , 2 5 , 0 , 3 2 , 6 3 , 1 5 7 , 3 2 , 1 1 7
1 1

, 1 3 3 , 1 7 0 . 2 4 , 1 6 5 , 2 6 2 , 1 0 6 , 2 1 2 , 1 3 3 , 1 7
5 7 ,1 8 9 1 ,1 0 4

D A T A 5 4 , 1 3 3 , 1 , 1 6 2 , 0 , 1 6 0 , 0 , 1 7 7 , 2 5 3 12 D A T A 9 6 . 1 4 2 , 1 5 , 1 8 7 , 1 7 0 , 1 8 9 , 4 1 , 1 6
, 1 4 5 , 2 5 1 , 3 2 , 2 0 0 , 1 5 7 , 3 2 , 2 1 4 , 1 5 7 , 2 0 0 6 , 1 4 6 , 1 7 0 , 1 7 4 , 1 5 , 1 E 7 , 9 6 , 3 2 , 2 5 3 , 1 7 9
, 2 0 4 , 1 3 , 3 2 . 1 3 8
3 D A T A 1 5 7 , 2 0 6 , 2 4 0 , 3 2 , 1 7 1 , 1 5 7 , 3 2 , 1 8 13 D A T A 1 7 3 . 3 2 , 2 4 7 , 1 8 5 , 9 8 , 3 2 , 5 2 7 , 1 5
5 , 1 5 7 . 2 3 2 , 2 3 6 , 1 4 , 1 5 7 , 2 0 5 , 2 2 6 , 1 6 5 , 5 7 , 1 6 5 , 2 0 , 1 4 1 , 1 9 _ 1 5 7 , 5 2 , 2 2 7 , 1 5 7 , 1 8 5
5 , 1 3 3 , 2 0 , 1 4 1
4 D A T P 1 , 5 6 , 7 2 , 1 9 2 , 7 2 , 1 3 6 , 7 2 , 1 6 9 , 0 , 14 D A T A 1 4 , 1 5 7 , 3 2 , 2 2 7 , 1 6 7 , 1 6 5 , 2 0 , 1 9
1 3 3 . 2 5 1 , 1 6 5 , 4 , 1 3 3 . 2 5 2 , 1 7 3 , 1 1
1
1 5 7 , 2

1 , 1 2 , 1 6 7 , 3 2 2 2 7 , 1 5 7 , 1 6 5 , 2 0 , 1 4 1 , 1 0 ,
4 0 ,1 1 1 5 7 ,3 2
5 D A T 0 1 6 0 , 0 , 3 2 , 1 7 1 , 1 5 7 , 2 0 0 , 2 0 4 , 1 1 , 15 O A T A 2 2 7 , 1 5 7 , 1 6 6 , 2 0 , 1 4 1 , 1 1 , 1 5 7 , 9
1 5 7 . 2 0 8 , 2 4 7 , 1 7 3 , 1 0 , 1 5 7 , 2 4 0 , 1 4 , 2 4 , 1 6 , 3 2 , 2 2 7 , 1 5 7 , 1 6 6 , 2 0 , 1 4 1 , 6 , 1 5 7 , 3 2 , 2
6 5 ,2 5 1 2 7 ,1 5 7
5 D A T A 1 0 5 , 1 0 , 1 5 7 , 1 3 3 , 2 5 1 , 1 6 5 , 2 5 2 , 1 16 D A T A 1 8 5 , 2 0 , 1 4 1 , 9 , 1 6 7 , 7 6 , 1 5 , 1 5 7 .
0 5 , 0 , 1 3 3 , 2 5 2 , 1 0 4 , 1 7 0 , 1 0 4 , 1 6 6 , 1 0 4 , 9 0 , 1 , 2 , 3 , 4 , 5 , 8 , 7 , 6 , 5 , 2 8 E
6 , 7 2 , 1 5 2 17 REM
7 D A T A 7 2 , 1 3 8 , 7 2 , 1 6 5 , 0 , 1 3 3 , 2 5 3 , 1 6 5 , 18 FOR  1 4 0 1 9 2  T O  4 0 4 9 5
1 6 0 , 1 3 3 , 2 5 4 , 1 7 3 , 6 , 1 5 7 , 2 4 0 , 1 1 , 1 6 0 , 0 19 R EAD X :  T= T4 - X
, 3 2 , 1 8 5 20 POKE I , X

D A T A 1 5 7 , 2 0 0 , 2 0 4 , 8 , 1 5 7 , 2 0 8 , 2 4 7 , 1 7 21 N E X T
3 . 6 , 1 5 7 . 2 4 0 , 1 4 , 2 4 , 1 6 5 , 2 6 3 , 1 0 5 , 6 , 1 5 22 P OK E S 6 ,1 5 7 :C L R
7 , 1 3 3 23 REM
5 D A T A 2 5 3 , 1 6 5 , 2 5 4 , 1 0 5 , 0 , 1 3 3 , 2 5 4 , 1 0 24 REM
4 , 1 7 0 , 1 0 4 , 1 5 8 , 1 0 4 . 9 5 . 2 4 , 1 8 5 , 2 5 1 , 1 0 25 R EM*  L O A D E R  1
5 . 4 0 , 1 3 3 28 R EM*
10 D A T A 2 5 1 , 1 6 5 , 2 5 2 , 1 0 5 , 0 , 1 3 3 , 2 5 2 , 5 27 R EM*  MAP PL OTTER  AEW 1 9 8 5  •
5 , 2 4 . 1 5 5 . 2 5 3 , 1 0 9 , 1 2 , 1 5 7 , 1 3 3 , 2 5 3 , 1 5 28 R E r * * * * * * *  * * * * * * * * * * *  * * * * * *

Dem o 1

0 REM DEMO 1
1 P E M
10 1 = 1 0 * 4 0 5 5 :P OK E 5 3 2 6 1  C
20 J - 1
30 FOR  K = 0 T 0 5 5 :  P O K E  I + K , K + J : N E X T
40 J , J + 1 : I F J = 1 3 0 T H E N B C
50 1 . . 1 + 6 0 : G 0 = 3 0
60 F0 R I= 0 T0 2 5 5 :P OK E  4 0 4 8 E 4 - 1 ,1 :N E X T
83000  S Y S  4 0 1 5 2 , 1 0 , 2 5 , 6 0 , 0 , 0
63004  W W ' -
-
1 0 : S Y S  
4 0 1 5
5 , 0 , 0

63005  G E T I S : I F I S = " " T M E N 6 3 0 0 5
63010  IFIS=CHP$(26)ANDX<50—WWTHENX
=X+1
63020 IFIS = C H P $ C 1 5 7 ) A N D X > 0  THENX=X
—1
53030 IFI$ —C H R S(1 7 )AN D Y<1 3 0 TH EN Y..Y

63040  IFIS=C H R S(1 4 5 )AN D Y>OTH EN Y=Y-
1
63050 S Y 5 4 0 1 9 5 , X , Y : 6 0 1 0 6 3 0 0 5

Since most of you will be using 6 0  mov e the  characters set c reate a map. Clearly you have a n d  then transfer it to the RAM & -
redefi ned c har ac ter s ,  a  d o w n  t o  i t s  n e w  pos ition, t o  somehow design and then unde r  RO M. D ue  t o  space
relocated screen is mandatory. Please note this routine takes a p u t  a map into the screen. The limitations , I have not included
Listing 1  w i l l  relocate t h e  w h i le  to run, fi r s t  step must be to draw the o n e  here. I f  any of  you out
screen to $C400 (51200) and the W h i l / t  this demonstration is m a p  on graph paper. This can t he r e  come up  w ith such a
characters to SCB00. Lines 40- easy, the problem is how to  t h e n  be converted into a form program, I suggest you either

which can be  stored in  the s ubmit  it to this magazine or let
mac h ine .  T h e  o b v i o u s  m e  k now since such a  tool
approach would be to use an w o u l d  b e  m o s t  u s e f u l ,
editor whic h allows y ou t o  D e m o n s t r a t io n  2  s how s
draw part of the map on screen another  method.

Demo 2

0 REM DEMO
1 R EM
2 A 1 J 1 0 * 4 0 5 6 : X M - 5 0 5 4 5
5 D A TA  2 4 , 2 4 , 1 2 6 , 2 4 , 2 4 , 3 6 , 6 6 , 0
10 POKE 4 0 2 6 5 , P E E K ( 6 4 6 ) : P O K E 4 0 4 0 1 ,
2 1 6
—
P E
E K (
6
4
8
)

20 6 0 5 U 9 1 0 0 0 0
30 POKE 4 0 4 E1 5 +1 0 2 ,5 :P0 XE  4 0 4 8 9 + 2 3 0
,S :  P O K E 5 3 2 6 1 , 0
35 FOR I= OT0 7 :P OK E 5 2 0 1 6 + I ,R N D ( 1 ) ° 2 5
6 :N EXT
36 F O R I O T 0 7 : P O K E 5 3 0 4 0 + I , R N D ( 1 ) * 2 5
6 :N EXT
37 F 0 R I - 0 T 0 7 : R E A D X : P O K E 5 2 i 7 2 + 1 , X : N
EXT

=  L.:
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Demo 2 (cant)

40 i
-
O R
I 0
T 0
9 9
9 :
P O
K E
5 0
1 7
6 +
1 ,
1 6
0 :
P O
K

E 5 5 2 9 6
4
- 1 , 9  
: N E
X T

SO POKE 7 9 2 , 0 : P 0 K E 7 8 1 , 1 6 : F 0 K E 7 9 3 , 0
;SYS6S520
60 P R I N T " C c  23CRUSONJTHIS OEMONSTR
ATION SHOWS A  S IM P L E  M A ZE "
70 PRINT"CRUSONOSTORED BENEATH TH E

BASIC R O M . "
BO PR IN T:PR IN T"C R U SON JA SMAL L  9  B Y

WINDOW SHOWS WHERE YOU  A R E . "
90 PRINT"CRUSONJASSUMING A  MAP 9 0
COLUMNS WID E  AN D  U SIN GTH E AR EA $ A O
00 T O  S O F F F -

100 FR IN T"C R U SON JTH E MAZE COULD C O
UER 1 2  S C R E E N S ."
900 REM
910 REM MOUE MAN AROUND MAZE
920 REM
1000 S Y S  4 0 1 9 2 , 9 , 9 , q 0 , 5 , 5
1010 WW..1 0 :SYS 4 0 1 9 5 , 0 , 0 : P O K E  X11 ,1
5 9 :POKE5 5 6 6 5 ,1
1020 S E T I $ : I F 1 S - " T H E N  1 0 2 0
1030 I F I S C H R S ( 2 9 )  A N D  X<4 0 -WW AND

PEEK(XM-0-1)-32 THENX-X4-1
1040 IF IS = C H R S C 1 5 7 )  A N D  X > 0  AN D  P E
E K ( X M
-
1 ) - 3 2
T H E N
X - X - 1

1050 I F I $ - C H R S C 1 7 )  A N D  Y < 5  AN D  P E E
K C X M
. 4
4 0 ) - 3
2 T H E
N Y -
Y - 1 -
1

1060 I F I S C H R S C 1 4 5 )  A N D  Y > 0  AN D  P E
EKCXM-40)..32  TH E N Y - Y - 1
1070 S Y S 4 0 1 9 5 , X , Y  :P OK E X M ,1 5 9 :  P D X
E 5 5 6 6 5 ,1 :  6 0 T 0 1 0 2 0
9900 REM
9910 REM MAZE D ATA
9920 REM
10000 A S - " C c  + 3 C c  + 3 C c  + 3 C c  4
- : E c3Ec + 3 C c  + 3 t c  + 3 C c  + 3 E c  -1-3Cc -4-1Cc
4-1Ec + 3 C c  + 3
Cc + 3 C c  + 3 E c  -
1
- 3 E c  
+ J E c  
+ 3 E
0  
+ 3
C c  
+

3Cc -
4
- 3 C
c  
+
3
L
c  
+
2
C
c  
+
3
C
c  
+
3
C
c  
+
3
C
c

+3Cc + 3 C c  + 3
Cc + 3 E c  + 3 C c  + 3 C c  4 -3Cc + 2 E c  + 3 C c  +
3Ec + 3 E c  + 3 C c  + 3 " :GOS U B 6 3 0 0 0
10010 A S - " C c  + 3 E c  4 -3Cc + 3 C c  4 -3Cc +
:Cc -1-3Ec + 3 C c  + 3 E c  + 3 I c  + 3 E 0  + 3 C c
+3Cc + 3 C c  + 2
Cc + 3 E c  + 3 C c 4 + 3 C c  4
- 3 C c  + 3 E c  
+ 3 E c  
+

3Ec + 3 C c  + 3 C c  + 3 C c  + 3 C c  + 3 C c  + 3 C c
+3Ec + 3 C c  + 3
Cc + 3 C c  + 3 E c  4 -3Cc + 3 C c  -4-2Ec + 3 E c  +
3Cc + J E c  -4-3Cc + 3 " : 6 0 5 U 9 6 3 0 0 0
10020 A S - " C c  4 -3Cc + ] C c  + 3 E c  + 3 E c  +
3 Ic  + 3 C c  + 3 C c  + 3 E c  + 3 C c  -4-JEc - ] C c
+3Ec 4
- 3 C c  
+ 3
Cc + J E c  4
- 3 C c  
+ 3 :
c  
+ 3
E c  
+
3
C
c  
4
- 2
C c  
+

JEc + 3 E c  + 3 C c  -4-3Ec + 3 C c  + ] C c  4 - 3 I c

+3Ec + 3 C c  + 3
Cc + 3 C c  + 3 E c  + 3 : c  + . 1 : c  + 3 E c  + 3 E c  +
3Ec + 3 C c  + J C c  4
- 3 " : G 0 5 U 6
6 3 0 0 0
10030 A$---"Cc + 3 : c  + 3 C c  + 3 E c  + 3 C c  +
3 : c  + 3 C c  -4-3Ec + 3 C c  + 3 C c  + 3 C c  + 3 E c
+3Cc + 3 C c  + 3
Cc + J E c  + 3 E c  + J E c  + 3 C c  + 3 C c  + 3 C c  +
JEc + 3 E c  + J E c  + J : c  + 3 E c  + 3 E c  + 3 E 0
-4-3Cc + 3 C c  + 3
Cc + 3 C c  + 3 C c  + 3 C c  + 3 E c  + 3 E c  + 3 E c  +
3Cc + 3 C c  + ] C c  + 3 " : 6 0 S U 5 6 3 0 0 0
10040 A S - " C c  4
- 3 C c  
+ 3 : c  
+ 3 E c  
+ 3  
E

c + i E c  + 3 C c  * J E c  + 3  C c  + 3
Cc 4 -3Cc + 3

Cc + 3  C c  + 3 E c  + 3 C c  + 3 C c  + 3 C
c 4
.
3 "
: G
0 S
U
B 6
3 0
0 0

10050 A $ - " E c  + 3 E c  + 3 E c  + 3 C c  + 3
Cc + 3 C c  + 3  C c  + 3 C c  + 3 C c  + 3 C c  +

3 C c  + 3 C c
+3Cc + 3 C c  + 3  C c  + 3 C c  4 -
3 C c  + 3  Cc + 3 C c  + 3 C c  + 3 C c  + 3 C c  + 3 " :GOS U B 6 3 0
00
10060 A S - " E c  + 3 1 c  + 3 C 0  + 3 E 0  + 3  C c
+JEc  + 3 E c  + 3 1 c  + 3 E c  + 3 E c  + 3  C c  +
JEc + J E c  - '- IC
c + 3 E c  + 3  C c  + 3 C c  + 3  C c  + 3  C c  +
3 C c  + 3  C c  + 3  C c  - I . :C c  + 3 [ c  4
- 3 C c  +3Cc + ] " : 6 0 S U
B63000
10070 A S - " E c  + J E c  + 3 E c  + J E c  + 3

Cc + 3 E c  + 3 E c  + 3
Cc + J E c

+3Ec + 3 C c  + 3 C c  + 1 " 8 0 S U B 8 3 0 0 0
100E30 A S - " C c  + 3 C c  + 3 1 c  + J i c  + 3  C c
+JEc + J E c  + J E c  + 3 E c  + J E c  + 3 E c  4 -3Ec

+3Ec + 3 E c  +
3Cc + 3 C c  + 3  C c  + 3  C c  + 3  C c

-4-3Ec + 3 E c  + 3 C c  + 3  C c  + 3 E c  4 - ]C c  + 3
Cc + J E c  + 3 " ;
GOSUB63000
10090 A S - " E c  + J [ c  + J E c  + J : c  C c
+3Ec + 3 E c  + 3  C c  + 3 C c  + 3 E c  + 3 C c
4.3Ec + 3  C c

+3Ec + 3 C c  -4-3 C c  + 3 C c  + 3  C c  + 3  C c
-0-3 C c  4 -3Cc 4 -3Cc 4 -3Ec -0-3Ec

4-3" : 6 0 S U B 6 3 0
00
10100 A S - " C c  + ] C c  -4-3Cc + 3 E c  + 3

Cc -
4
- 3
C c  
-
4
- 3  
C
c  
-
1
-
3
C
c  
-
1
-
3
C
c

Cc -
1
- 3  
C
c  
+
3

Cc + 3 E c  + 3  C c  + 3  C c  + 3 C c  '
4
3 E c

+JEc + 3 E 0  4
- ] " : G O S
U B 6 3 0 0
0

10110 A $ = " C c  + J E c  + 3 C c  + 3 L c  -4-
3Ec + 3 E c  + 3 C c  + J E c  + 3 C c  + 3 E 0  + 3 E c
+JEc + 3 E c  + 3
Cc + J E c  + 3 E c  4 -3 Ec 4
- 3 C c  -
4
- 3 C c  
+ 3 E c

]C c  + 3 C c  -
4
- 3 C c  
- 1 - 3
C c  
+ 3
E c  
+ 3
E c  
+ J
E
L -



Demo 2 (coot)
+3Cc + 3 C c  + 3
Cc + ] C c  + 3 C c  + 3 C c  + 1 C c  + 3 E c  + 3 I c  +
1Cc + 3 C c  + : C c  + 3 " :GOS U B 6 3 0 0 0
10120 A $ - " C c  + 3 C c  + 3 C c  4 -3 Ec + 3 E c  +
:C c  + 3 C c  + 3 C c  + 3 C c  + 3 E c  + 3 E c  + 1 E c
+3Cc 4 3 C c  + 3
Cc + 3 C c  + 3 C c  + 3 C c  + 3 C c  4 3 C c  + ] C c  +
1Cc + 3 C c  + 3 C c  + 3 C c  + 3 E c  + 3 E c  + 3 E c
+3Cc + 3 C c  + 3
Cc + ] C c  + 3 C c  4 3 C c  + 3 C c  + 3 C c  + 3 C c
JEc 4 ] C c  + 3 C c  + 3 " :GO5 U B 6 3 0 0 0
10130 A $ - " C c  + 3 C c  + 3 C c  + 3 C c  4
] C c  +]C c  + 3 E c  + 3 C c  + 3 C c  + 3 C c  + 3 C c  + 3 E c
43Cc + : E c  + 3
Cc + 3 C c  + 3 C c  + E c  + 3 E c  - ' - :C c  + 3 E c  4
]C c  + 3 C c  + 3 C c  4 3 E c  + 3 E c  4 3 E c  4 : C c
+3Cc + 3 C c  + 3
Cc + 3 C c  + 3 C c  + 3 C c  + 2 C c  + 3 C c  + 3 C c
3Cc + 3 E c  + 3 E c  + 3 " :GOS U B 6 3 0 0 0
101q0 A $ - " E c  4 3 C c  + 3 E c  + 3 C c  + 3 C c  +
3Cc + 3 C c  + 3 C c  + 3 C c  + 1 E c  + 3 C c  + 1 E c
4
3
C
c  
+
3
C
c  
+
3

Cc 4 3 E c  + 3 C c  - ] C c  - C c  -
1
-
3 E c  4
-
H c

3Cc + 3 E c  + 1 C c  4 3 C c  + 3 C c  + 3 C c  + 3 C c
+1Cc 4
1 C c  
+ 3
Cc 4
3 E
c  
4
]
C
c  
.
4
]
C
c  
+
:
E
c  
+
3
E
c  
+
3
E
c  
+

1Cc + 3 E c  + 3 C c  4
3 " :
6 0 5 U 9 6 3 0 0
0

10150 A $ - " C c  4
3 E c  
+ 3 E c  
+ 3 C c  
+ 3 E
c  
- 4
-

3Cc + 3 E c  4 3 E c  + 3 I c  + 1 E c  + ] C c  + 1 E c
+3Cc + 3 C c  + 3
Cc + ] C c  + 3 C c  4 3 C c  4 : E c  -41Ec + 3 C c  +
3Cc + 3 E 0  + 3 C c  + 3 I c  + 3 E c  4 3 E c  4-1Cc
+3Cc + 3 C c  + 3
Cc 4 3 E c  + 3 C c  + 3 C c  4
- : C c -  + 3 C c  
+ 3 C c  
+

: E c  + 1 E c  4 -1Cc + 3 " •GOS U B 6 3 0 0 0
10160 RETURN
50000  REM
50010  REM CONUERT S TR IN G T O  POKE 0
ALUES
50020 REM
60000 F - C C I > 3 1 ) A N O C I < 6 4 ) ) * 1 + ( ( 1 ) 6 3
) A N D C I ( 5 7 ) ) * 6 4 + ( C I > 1 9 1 ) A N D C I < 2 2 q ) )
* 1 2 8
60010 F - F + C ( I > 1 5 9 ) A N O C I < 1 5 2 ) ) * E i + C
I - 2 5 5 ) * 1 6 1
60020  IFF= - 1 TH E N C = I :R E TU R N
60030  C - I+ F :R E TU R N
62900  REM
62910 REM EXTRACT MAZE FROM S TR IN G
S AN D  POKE THEM I N T O  RAM UNDER B A S
IC ROM
62920  REM
63000 P R I N T K : K - K + 1 : F O R J - 1 T 0 4 0
63010  I = A S C C M I D $ C A $ , J , 1 ) )
63020 G0 5 U 6 6 0 0 0 0
53026  IFC =1 0 2 AN C R N O(1 ) ‹ .5 TH EN C =2 3 0
63030 POKEAD,C :AD=AD+1 :NEXT:RETURN

' =

Since this demonstration I f  you want t o  use this
shows a n  actual maze, I ' l l  method of entering a maze or
describe it line by line, d i s p l a y ,  yo u  w i l l  h ave t o
LINE c o n v e r t  each line of the picture
2 A D  holds start o f  o n  graph paper to a string. This

map, XM is position becomes trickier as your design
of man w i d t h  gets larger than 8 0

5 d e s i g n  of man c h a r a c t e r s  since you will have
10 s c r e e n  is at $C400 t o  split the string over more
20 i n p u t s  map t h a n  one line of Basic.
30 s e t s  maze charac- L i n e s  1000 to 1070 give the

ters to orange and impression of the man moving
green a b o u t  the maze by:

35-36 r a n d o m  designs for a )  The man stays in the centre
maze characters o f  the window

37 d e s i g n s  man b )  The map only scrolls if an
40 fi l l s  screen w it h  o p en  way exists in the direction

brown  reverse h e  wishes to move
spaces W h i l s t  the code to do this is

50 p o s i t i o n s  cursor s i m p l e  since no special logic is
60-100 p r i n t  text r e q u i r e d  to handle situations
1000 S e t s  up window by where the man approaches the

9 by 9 at 5,5 and m az e sides, it is inefficient in its
map to 40 charac- use of RAM since the maze
ters wide s i d e s  must b e  artificially

two W W  is used to limit thickened. Type it in and you'll
map scroll. Prints see what I mean.
top left corner of T o  help you to  save your
map and man. d e s i g n s .  I  h ave  provided

1020-1070 move map subject Loader 3. The syntax is:
to position con-
straints. User cursor SYS 870 "Filename",Device,2,
keys. S t a r t  Address, End Address

10000
-10160 s t r i n g s  h o ld in g  Where Device =1 for cassette or

map design 8  f o r disk. You can use a
60000- c o n v e r t  ASC t o  machine code monitor to do
60030 P O K E  value t h e  job but don't forget to
63000- s w i t c h  t h e Basic R O M out
63030 c o n v e r t  each line before saving and back in

of map design to  afterwards. To load a design
POKE values and use the command:
put them under the
ROM. L O A D  "Filename",device,1

t oader 3

10 D A T A 3 2 , 2 1 2 , 2 2 5 , 3 2 , 2 5 3 , 1 7 i , 3 2 , 1 3
8 , 1 7 3 , 3 2 , 2 q 7 , 1 8 3 , 1 6 5 , 2 0 , 7 2 , 1 6 5
1
2 1 ,
7 2 , 3 2 , 2 5 3
20 D A T A 1 7 4 , 3 2 , 1 3 8 , 1 7 3 , 3 2 , 2 4 7 , 1 8 3 , 1
6 5 , 1 , 4 1 , 2 5 q , 1 3 3 , 1 , 1 6 6 , 2 0 , 1 6 4 , 2 1 , 1 0
q , 1 3 3 , 2 1
30 D A T A 1 0 4 , 1 3 3 , 2 0 , 1 6 9 , 2 0 , 3 2 , 9 5 , 2 9 5
, 1 6 5 , 1 , 9 , 1 , 1 3 3 , 1 , 9 6
LiC F 0 R I - 8 7 0  T O  92L1 :  R E A D  X :  P OK E
I , X :  T - T + X :  N E X T
50 I F  T < > 5 9 4 0  TH EN  PR IN T"ER R OR  I N
DATA"
Go R E M * * * * * * * * * * * * * * * * * * * * *
70 R EM*  L O A D E R  3
BO R EM*  B L O C K  SAU E
90 R EM*  S A U E S  A N Y  BL OC K *
100 R EM*  O F  RAM BETWEEN *
110 R E M *  $ 0 0 0 0  AN D  S U F F
.120 R E m * * * * * * * * * * * * * * * *  * * * * *

READY.

SEARCHING FOR  LOADER 2LOADER



1

P r o g r a m m i n g

Loader 2

1 D A T A 1 6 9 , 0 , 1 3 3 , 1 6 3 , 1 E 9 , 1 6 0 , 1 3 3 , 1 6
4 , 1 6 0 , 0 , 1 E 9 , 3 2 , 1 4 5 , 1 6 3 , 2 4 , 1 E 6 , 1 E 3 ,
1 0 5 ,1  •

D A T A 1 3 3 , 1 6 3 , 1 8 S , 1 6 4 , 1 0 5 , 0 , 1 3 3 , 1 8
4 , 1 6 5 , 1 6 3 , 2 0 1 , 2 9 5 , 2 0 8 , 2 3 3 , 1 6 5 , 1 8 4 ,
2 0 1 ,1 9 1
3 D A T A 2 0 8 , 2 2 7 , 9 6
4 REM
5 FOR  I - 6 2 8  T O  6 6 7
6 READ X
7 POKE I  X
6 N EXT
9 I F  T < > 5 7 2 2  TH EN  PRINT"ERROR I N  0
ATA"
10 R E m o * • * * * * * * * * * * * * * * * * * * * * * * * * *
* *
11 R EM* LOADER 2

12 R EM*  S I M P L E  F I L L  A E W  1 9 8 5

13 R EM*

14 R EM*  F I L L S  $ A 0 0 0  T O  S B FFF

15 R EM*  W I T H  CHARACTER I N  LOC A TION

16 R EM*  6 3 6

17 R E M * * * * * * * * * * * * * * * * * * * * * * * * * * * *
* *

WADER 2 can be used to fi ll w i l l  return the contents of any
the area under the ROM with a loc at ion between $0000 and
character specified in location $E3FFF i n  location 1000. The
839. (by default space is used). syntax is:
The syntax is: -

SYS 930,address
SYS 828

All o f  these locations use
LOADER 4 may be of value t h e  cassette buffer and will be

if you want to look at what is in cor rupted i f  cassette access is
your map. This universal PEEK Osed.

Loader4

1 D A T A 3 2 , 2 5 3 , 1 7 4 , 3 2 , 1 3 8 , 1 7 3 , 3 2 , 2 4
—, 1 6 3 . 1 6 5 , 2 0 , 1 E 4 , 2 1 , 1 3 3 , 1 8 0 , 1 3 2 , 1 8 1

1 6 0 ,0
— C A T A 1 6 9 , 5 4 , 1 3 3 , 1 , 1 7 7 , 1 8 0 , 1 4 1 , 2 3 2
. 3 . 1 E 9 , 5 6 , 1 3 3 , 1 , 9 6
3 REM
4 FOR I ' ' 6 3 0  T O  9 5 2
5 READ X :  T ' - -
-
T
4
- X

6 POKE I , X
7 NEXT
9 I F  T < > 3 9 6 4  TH EN  PRINT"ERROR I N  C
ATA"
9 R E M * * * * * *  . . . . . .
10 ,REM* LOADER 4  •
11 R EM*  REEK ALL *

.12 2 E m * * * * * *  * * * * *

II y ou' r e  a s

C r -  i m p  *as w e  a r e
with the new
Commodore
128, yokel tie
even m o r e

imp eased * e h  the now software that's
appearing tor il now! A lr e a dy  we've got

S uperease 1 2 8  (E45fre5
. 1 8 5 . 0 0 1 ) .S uperS cript 1 2 8  ( L . 4 1 5

-  L 6 9 . 9 5 ! ) ,and the amazing litz aWr ile  C lass ic  1 2 8
(EalifreS E69,001) ... s o  watch this spacer

9300KS
Tho Anatomy or A Comeocsare 6.4 £ 1 . 9 5
The Anatomy of the 1541 Disk DroVe 0 1 .9 5
Your '64 Cassette Book £ 6 . 9 5
Tricks and Tips for your '64 L 8 . 9 5
Machine Language Book Ice the 6 4  £ 8 .9 5
64 Advanced Machine Language E 3 . 9 5
Peaks and Pokes tor M e '64 1 7 . 9 5
Commodore 64 Idea Book £ 3 . 9 5
Graphics Book for your 5 4  0 , 9 5

Your programs

C l ; ' ; -    v e i l  r e a lly
r W P i t i   ta k e  off wilh

JelPack 841
100% comparible

won CBM  Basic, Je tpack  compiles
Basic programs rnto m a c hine  code,

running up to 2 5  limes ta s te r -
using u p  to hall a s  much memory?

And o v e n  accepts ELasto intensional
and m a c hine  c od .  routines as weir!

WHILE  S TOCKS  LAS T... E1.9r4t  r 2 9 . 1 5 1

VIZAWRITE

SuperBase Starter ( SAVE E10
1
)  2 9 .
9 5

SIMON'S BASIC ( SAVE L15l)  3 5
0 0MASTER 64 ( SAVE E301 3 9 o o
JETPACK (TAPE) 1 4 o s

WANT IT TOMORROW??? C A L L  US TODAY!!!

Prices include V AT and P OS TAGE
and are correct on going to press.
Order b y  p o s t o r  phone ,  u s i n g
cheque. Access . Barclaycard o r
postal order. Despatch Is  by a tm .
day 151 CLASS pos t P roduct data
available on request. or  phone for
advice If In doubt. ( R E F  A35]
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Although we are by fa r
the largest UK retailer
of SuperElaso. VaaStar
and VizaWilte fo r the

Commodore 54, for
Over fi ve years we

have s uppor te d
the best software for

all the Commodore business machines!
So it you have a CB11,41PET 3000 , 4000 ,
6000, 7 0 0  o r  P C , M o n  don't forger us

we haven't forgotten you! W hy  not phone
or write tor our CBS AP E T c a ta logue ?

All rho Matures you'll ever need for prolessilonal
word processing .  a n d  then room! Unrivalled
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scrolling, document linking tor unlimited capacity

gibbet search- and- replace , h e l p  screen, ful l  memory ca lculator .
row a nd  eialuM n ar ithmetic , m e n u  o r  k e y e d commands volh c om m a nd s tr ings ,

background pr inting, comple te  le ffe r  quality pr int control, s poil ing checker with
both LW end US  dis k  dictionaries. comprohensivo lour  part user  manual_

OUR P RICE  y o l g  L 5 8 . 9 5 i  . . .WH ILE  S TOCKS  LAS T

Are you a two-
fi nger typist?

p E
T h
o n  
w
h
y  
n
e
t  
l
e
t

S uperType he lp
you 'own to touch-

type r ho last and easy way... w i th  your
computer  as the teacher
, A l l  t h e  
l a r n i l y  
c a n

learn this useful skill, a t  Ilvsr o w n  pace
and profit horn rho very latest computer-

aided tra ining and feedback techniques'

ON TAP E  ElereS
. 
1 1 6 . 9 5 1
ON DIS K E2,5re'S
. L 2 1 . 9 5 1

Transiorm your Commodore  64 into a lull
featured profess iona l da tabase  system,
with up lo 1000 characters per record on

up to lour  screens a n d  up to 128 Items
Per record. defi nable as key, leak  numeric,
result or da te _  i n  tiles ol up to 16 million

characters! S uperBase 64 even has ca lcula tor  a n d  c a le nda r  functions, e a s y  Input
from word processor or data Tiles, bo th  m e nu- dr iv e n a n d  pr ogr a m  control, s o i l ing

and searching. luny  c/olinabe r e por t a nd  s c r e e n lorrnatS  . S upe r ba s e  64 is  essential
you want the m e a t S ore your 64! S upplied on 1541 disk wan excellent tutorial

and rolerence manual, plus  a udio  learning tape ._

VIZASTAR 64

NOW ONLY  E 3245 E 6 9 . 9 5 I

BUMPER
BUNDLES!

For a  limited period we can otter amazing
savings on lop- quality books & soltware from

First Pbblishing S a v e  LSO on Otter No.1
( FlralWord •  F i r s t Base •  P owerP lan)

For only E56.951 S a v e  E20 on Offer 140.2
(BaSIC 64 compiler •  Assembler M onitor  64)

only 1E14.951 A n d  save E t 0 on b e s t
-
s e L e
,
s

Otter No 3 ( Ana tomy  of the  64 •  Tricks
Tips •  Cassette  Book) .. only E 16.15!

Please allow 5 days' delivery

Spreadsheet,
database and

graphics too...
all Integrated

into One amazing
package at an amazingly a ffor da ble  puc e ! The very lalesi o r
-
s i g n  t e c h n i q u e s  c o m b i n e

the unirnale in e a s e - of- us e  wilh all the sophistication dil a  luny Inte gr a te d pr oduc t..
VizaStar's advanced toarures include h igh speed M aths  funetienS, largo 1 0 0 0  by  6 4

wooshoot, programmability, %widows, cca  proticclion. &ear th and wo
o t e x i  e d i t i n gwo,dprocessor compaltbility, S imultaneous graphics.. integrated wah a 1000- charactor

per record da tabase , u p  to 250 characters per Ne141... th e  only  product of its kind tor the
Commodore 541 S uits  most printers, supplied with excollent handbook. (XLII version now

evadable wah a 4 0 %  bigger  Spioactsheer plus bus ine s s  graphics, E l
.
;e i e l S  E 1 1 5 . 9 5 1 ) OUR P RICE  r x po NOW ONLY  1 7 4 . 9 5 1

A high- per formance , low- c os t
WO, dprocIntor, with lull o n
-
s c r e e n
lormatting, thal lakes M I advantage

of the c olour ,  graphics  and m e m or y  capacity or the C om m odor e  6 4 .. tha t worki with
both disk and tape... and supports virtuaay any printer* With •  concrise and easy- to- le /ow

uoor manual. V iz aWHIle is  the ultimate personal computer word proceosorr (Available
wirh litr a S pe ll a  10,000 word dials dcbonsiy  and spelling-checker, tor E99 95 E85_00!)
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Nick Hampshire brings you

[four new commands to add

[to your extended Basic. 1
IN THE LAST TWO ARTICLES IN THIS
series I have given all the initialisation and
wedge routines needed t o  add extra
commands t o  t h e  Bas ic  o f  a  C64
computer.

Also, I have now given the code to add
five new commands to Basic. These are,
CTL, APPEND, CHANGE, DUMP and
FIND.

This month I am adding a further four
commands. They are, AUTO, CHAIN,
DELETE a n d  RENUMBER. These four
commands like the four given last month
are very useful 'toolk it' type commands
for e d i t i n g  a  p r o g r a m  a n d  a r e
consequently a ll used in  direct mode
(except CHAIN which can be used in
program mode).

All four new commands require that
the wedge and initialisation code (given
in the first article in this series) are present
in memory at the correct locations and
that their  command names and entry
points are stored in the correct tables.
These four commands are independent of
the previously added commands and can
therefore be used without last month's
routines. To ensure that you have the
wedges a n d  n e w  routines  correctly
positioned the Basic loader at the end of
this article is a repeat of last month's with
the four new commands added.

The programs in this series of articles
are modifi ed extracts f r om the book
Advanced Commodore 64 Basic Revealed
by Nick  Hampshire and published by .
Collins.

AUTO

Abbreviated entry: A(shift)U
Affected Basic Abbreviation: None
Token: Hex SEE$04, Decimal 238,4
Modes: Direct and program
Recommended Mode: Direct only
Purpose: To save time when entering a
program by providing the user with the
next l ine  number  t o  b e  entered. T o
enable the AUTO line numbering, enter
AUTO followed b y  t he  l ine  number
increment. To disable AUTO just enter
AUTO without a number. The next line
number is picked up from the previous
line typed in, so if you enter a line 10 with
the auto step at 10, the next line number
would be 20. If you changed this number
to, say. 100 and entered that line, the next

I E
8
2

line number displayed would be 110. A
new line number is not displayed if there
is nothing entered on the line.
Syntax: AUTO Istepl
Errors: Syntax error — if the step value is
greater t h a n  63999 (max imum l i n e
number).

BUILU A BETTEL

Use: The command is used in direct mode
to e n a b le  o r  d is ab le  A U T O  l i n e
numbering. When enabled, AUTO will
produce line numbers after entering a
line until it is disabled with AUTO without
an increment value. I f  you wish to exit
from t h e  AUTO fac ility  when a  l ine
number has been displayed, either press
return (which will delete that line if  it
exists), or cursor down off that line.
Routine Entry Point: $8537
Routine Operation: First, this routine
checks t o  see i f  there is  a  number
following it. If not it will disable AUTO,
otherwise i t  w ill read the number and
store as the step and enable AUTO. The
actual routine is wedged into the crunch
tokens link. It first checks that the first non
space character in the input buffer is a
numeric character and sets a flag to say yes
or no. The line is then tokenised and if
there was no line number, or there was
nothing following the line number, the
routine exits. If the previous line typed in
had a  l i n e  number  w i t h  something
following it, the line number is read from
the pointer. The step is then added to it,
and the number converted to ASCII and
inserted into the keyboard
CHAIN

Abbreviation: CHA(shift)I
Affected Basic Abbreviations: None
Token: Hex SEE $07, Decimal 238,7
Modes: Direct and program
Recommended Mode: Either
Purpose: To load and run a Basic program
from tape or disk. After the program has
been loaded, variable pointers are set to
the end of the program.
Syntax: As in LOAD.
Errors: As in LOAD.
Use: CHAIN is used to load and run a
Basic program. It will work from another
program or  in  direct mode having the
same effec t. I f  us ed f r o m  another
program, i t  is  more convenient than
LOAD as LOAD does not set the variable
pointers and, if the program you load is
larger than the one in  memory, when
variables are used they will corrupt the
end of the program.

Routine Entry Point: $8684
Routine Operation: The CHAIN routine

simulates the LOAD routine as far as the
program has been loaded. From there,
variable pointers are set to the end of
load, the run mode flag is set, and then
three operations cause the program to
run:

JSR SAW ;perform CLR
JSR 5A68E ;set charger pointers to the start
of program
JMP SA7AE ;execute NEXT command

DELETE

Abbreviated Entry: DE(shift)L
Affected Basic Abbreviations: None
Token: Hex SEE309, Decimal 238,9
Modes: Direct and program
Recommend Mode: Direct only
Purpose: To delete a range of unwanted
lines from a Basic program.
Syntax: DELETE [start lme'-Lend line]] -
although all parameters are denoted as
optional, at least one of the parameters
must be given.
Errors: Syntax errors -  if  DELETE is used
without parameters.
Syntax er ror  —  i f  either  o f  t he  line
numbers is less than zero or greater than
63999.
Use: DELETE is used to delete a range of
lines in a Basic program. These can be
lines of, say, a data generating program
after the DATA has been created. For
example:

DELETE 100-150 — deletes lines 100 to 150
inclusive.
DELETE -1000 — deletes all lines up to line
number 1000.
DELETE 2000- — deletes all lines from 2000
to the end of the program.
DELETE 0 d e le t e s  the whole program.

Program lines that have been DELETEd
cannot be recovered as they have been
wiped from memory.
Routine Entry Point: $89AD
Routine Operation: DELETE first gets the
range o f  the  delete and then loops,
moving the memory above the range over
the top of the deleted area.
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1000 RENUNB JSR $A968 ;GET START 1070 LDA $14 ;LSB RENUMBER LISTING
1010 LDA $14 ;LSB 1080 ETA RENSTP ;STORE IT1020
1030

STA RENSRT ;STORE IT
LDA $15 ;NSB

1090
1100

LDA $15 ;MSB
STA RENSTP+1 ;STORE IT

1140 RENUO1 JSR $A68E ;SET CHARGET POI
NTER

1040
1050
1060

ETA RENSRT+1 ;STORE IT
JSR $AEFO ;SCAN ' , '
JSR $A968 ;GET STEP

1110
1120
1130

JSR $A68E ;SET CHARGET POINTER
JSR RERMS1 ;SEND PASS! MESSAGE
JMP RENPS1 ;PASS 1

1150 JSR RENMS2 ;SEND PASS2 MESSAGE
1160 JMP RENPS2 ;DO PASS 2 AND END
1170 ;

P r o g r a m m i n g

RENUMBER

Abbreviated Entry; R(shift)E
Affected Basic Abbreviations: READ - -
RE(shift)A
Token: Hex SEE,S16, Decimal 238,22
Modes: Direct and program
Recommended Mode: Direct only
Purpose: To renumber a Basic program in
even l i n e  number  steps. A l l  RUNs,
GOT0s, GO TOs. GOSUBs, and R U Ns are
renumbered if found.
Syntax: RENUMBER start, step — where
start and step are values between zero and
63999 (variables are not allowed).
Errors: Syntax error — it the syntax above
is wrong.
Syntax error — will occur in pass one if a
number following any of the commands
mentioned in 'Purpose' are 0  or 63999.
Undefined xxxxx in old line yyyyy i f  a
line does not exist.
Syntax Error -  will occur to pass two if
the new line number is greater than 63999.
Use: RENUMBER is useful for opening up
program lines for  the insertion of more

CHAI N LISTING

1000 CHAIN JSR $E1D4 ;GET NAME
1010 LOA 11$00
1020 STA $89 ;SECONDARY ADDRESS=0
1030 LOX
1040 LOY 12C ;ADDRESS TO LOAD AT
1050 JSR IFFD5 ;LOAD IT
1060 BCE CHAIN1 ;LOAD WAS NOT O.K.
1070 SIX $20 ;SAVE END OF LOAD
1080 SIX $2F ;  ADDRESS IN VARIABLE
1090 SIX $31 ;  POINTERS
1100 STY $2E
1110 STY $30
1120 STY $32
1130 LDA 1$00 ;PRINT CR
1140 JSR IFFD2
1150 IDA #$00 ;SET TO RUN
1160 STA $90
1170 STA REPESK ;CLEAR REPEAT STACK
1180 JSR $A65E ;CLR
1190 JSR $A68E ;SET CHARGET POINTER
1200 JMP $A74E ;RUN
1210 CHAIN! JMP $E0F9 ;SEND ERROR MESS
AGE
1220 REPESK .BYT 0
1230 .END

lines or just making the program tidy after
it is finished. All commands that contain
line numbers will be changed so that the
new line number is inserted:

RUN xxxxx
GOTO xxxxx
GO TO xxxxx
GOSUB xxxxx
THEN xxxxx
ON exp GOTOxxxxx,xxxxx
On exp GOSUBxxxxx,xxxxx .....

Routine Entry Point: S9A5D
Routine Operation: The start and step are
read in and syntax error is output  if they

1000 AUTON° BEO AUTOFF ;  NO STEP, TURN
OFF

1010 JSR $A968 ;  GET STEP
1020 LDA $14 ;  STORE AWAY
1030 STA AUTOST
1040 LOA $15
1050 STA AUTOST41
1060 LDA *(AUTO ;  ENABLE AUTO
1070 STA $0304
1080 LDA VAUTO
1090 STA $0305
1100 RTS
1110
1120 AUTOFF LDA i<CRNCHT ;  DISABLE AU!
0
1130 STA $0304
1140 IDA I>CRNCHT
1150 STA 10305
1160 RTS
1170 AUTOST .WOR 0
1180
1190 AUTO LDA $0200
AU ER
1200 CMP 1130 ; IN INPUT BUFFER FOR
1210 BCC AUT001 ;  A NUMBER
1220 CMP #$3A
1230 BCE AUT001
1240 LOA 1$01 ;  SET FLAG TO SAY
1250 STA $02 ; DO IT
1260 BNE AUT002
1270 AUT001 LDA 000 ;  SET FLAG TO SAY
1280 STA $02 ;  DON'T DO IT
1290 AUT002 JSR CRNCHT ;  CRUNCH INPUT
1300 LDA $02 ; CHECK FLAG
1310 BNE AUT003

111111•1111111

are out of range. Pass one is displayed and
performed. A t  each occurrence o f  a
branch as above the routine will print a
character. I f  the line does not exist, the
error message 'undefi ned xxxxx in  old
line yyyyy' will be displayed and replaced
with the number 65535 (illegal). This is
done throughout the program until the
end is found. Then pass two is displayed
and the line numbers are changed to the
new values.
Note: I f  syntax error is encountered in
either o f  t h e  passes, t h e  renumber
process will be stopped but the program
will be partly renumbered and thus will
not run.

AUTO LISTING

1320 RTS ;  DON'T DO IT
1330 AUT003 CPY 1$05 ;  CHECK FOR BLANK
1340 BNE AUT004 ;  INPUT LINE
1350 RTS
1360 AUT004 LDA AUTOS]
. ;  A D D  
S T E P  
T O  
P

REVIOUS
1370 CLC ; LINE NUMBER
1380 ADC $14
1390 TAX
1400 LDA AUTOST*1
1410 ADC $15
1420 STX $63
1430 ETA $62
1440 LOX 1$90
1450 SEC
1460 TYA
1470 PHA
1480 JSR $BC49 ;  CONVERT LINE NUMBER
1490 JSR $BDOF ;  TO ASCII STRING
1500 ETA $FB
1510 STY $FC

CHECK FIRST CHAR 1520 LOY #$00
1530 AUT005 LDA 1$FB),Y ;  COPY ASCII
1540 8E0 AUT006 ;  STRING INTO KYBD
1550 ETA 10277,Y ;  BUFFER
1560 INY
1570 BNE AUT005
1580 AUT006 INY
1590 LOA 020 ;  AND A SPACE
1600 ETA $0277,Y
1610 STY $C6 ;  NUMBER OF CHARS IN
1620 PLA ;  BUFFER
1630 TAY
1640 RTS
1650 .END



1180 ;TELL USER WHAT WE ARE DOING
1190
1200 RENMS1 LDA EPSIMES ;POINT TO
1210 LOY UPSIMES ;MESSAGE
1220 BNE RENMS3 ;SEND IT
1230 RENMS2 LOA •PS2MES ;POINT TO
1240 LOY 1>PS2MES ;MESSAGE
1250 RENAS3 JMP $AB1E ;OUTPUT MESSAGE
1260
1270 PSIMES .BYT ' M I  PASS 1 SISS',$0
0,$00
1280 PS2MES .BYT $00,1111 PASS 2 HIS
',$00,$00
1290 RENILL .BYT 100,'UNDEFINED ',$00
1300 RENILI .BYT '  IN OLD LINE ',SOO
1310
1320 ;VARIABLES USED
1330
1340 RENSRT .WOR 0 ;START OF RENUMBER
1350 RENSTP .WOR 0 ;RENUMBER STEP
1360 RENLNK .WOR 0 ;POINTER:START OF S
1370 RENLNO .WOR 0 ;POINTER:START OF L
INE
1380 RENUST .WOR 0 ;WARM START STORE
1390 RENLEN .BYT 0 ;LENGTH:JUMP i
1400 RENLN1 .BYT 0
1410 RENTBL .BYT $00 ;DUMMY
1420 .BYT $89 ;GOTO
1430 .BYT IBA ;RUN
1440 .BYT $8D ;GOSUB
1450 .BYT SA7 ;THEN
1460 RUNT 1  ;TOKEN VALUE OF MY RUN
1470
1480 ;PASS 2
1490
1500 RENPS2 JSR RENUO2 ;GET NEXT BYTE
1510 RENPS3 LOY S$00
1520 IDA ($7A),Y ;GET BYTE
1530 STA RENLNK ;NEXT LINE LO
1540 INY
1550 LDA ($744),Y ;GET BYTE
1560 STA RENLNK4.1 ;NEXT LINE HI
1570 LDA RENSRT ;GET LINE NUMBER LO
1580 INY
1590 STA ($7A),Y ;STORE IT
1600 LOA RENSRT4.1 ;HI
1610 INY
1620 STA 1$7M,Y ;STORE IT
1630 CLC
1640 LOA RENSRT ;GET LINES LO
1650 ADC RENSTP ;ADD STEP
1660 STA RENSRT ;STORE IT
1670 LDA RENSRTfl ;HI
1680 ADC RENSTP+I ;ADD STEP
1690 STA RENSRT41 ;STORE IT
1700 LOA RENLNK+I ;GET LINK HI
1710 BEG RENUXT ;ZERO, END OF PROG
1720 STA $78
1730 LDA RENLNK ;GET LO

1740 STA $7A
1750 JMP RENPS3 ;AND AGAIN
1760 RENUXT JMP $A474 ;BACK TO 'READY'
1770
1780 ;SUBROUTINE TO GET NEXT CHAR
1790 ;  WITHOUT SCANNING PAST SPACES
1800
1810 RENUO2 INC $7A ;BUMP LO
1820 BNE RENUO3
1830 INC $78 ;BUMP HI
1840 RENUO3 LOY SSOO ;SET INDEX
1850 LOA ($7A),Y ;GET BYTE
1860 RTS
1870
1880 ;PASS I
1890
1900 RENPSI JSR RENUO2 ;SET BYTE
1910 JSR RENUO2 ;GET BYTE
1920 BNE RENPOI ;NOT END OF PROG
1930 JMP RENUOI ;END OF PROGRAM
1940 RENPOI LDA 87A ;GET POINTER LO
1950 STA RENLNO ;STORE IT
1960 LDA $78 ;HI
1970 STA RENLN04.1 ;STORE IT
1980 JSR RENUO2 ;6ET BYTE
1990 JSR RENUO2 ;GET BYTE
2000 RENP02 JSR RENUO2 ;SET BYTE
2010 RENPI2 CMP 1$00 ;END OF LINE?
2020 BEG RENPSI ;YES
2030 CMP SIEE ;MY TOKEN'
2040 BEG RENP05 ;YES
2050 CMP I122 ;QUOTES?
2060 BEG RENPO4
2070 TAX
2080 BPL RENP02 ;NOT A TOKEN
2090 LOX 1$04 ;LOOP TEST TOKENS
2100 RENP03 CMP RENTBL,X ;CHANGE IT?
2110 BEG RENP06 ;YES
2120 DEX
2130 BNE RENP03 ;DO NEXT
2140 CMP l i n  ;IS IT '60'?
2150 BNE RENP02 ;NO
2160 JSR $0073 ;NEXT CHARACTER
2170 CMP SIA4 ; IS IT 'TO'?
2180 BNE RENP12 ;NO
2190 BE RENP06 ;YES
2200 RENPO4 JSR RENUO2 ;GET BYTE
2210 BEG RENPS1 ;END OF LINE
2220 CMP 1$22 ;IS IT QUOTES/
2230 BEG RENP02 ;YES, DO NEXT
2240 BNE RENPO4 ;ALWAYS
2250 RENP05 JSR RENUO2 ;GET BYTE
2260 CMP PUNT ;RUN TOKEN/
2270 BNE RENP02 ;NO
2290
2290 ;ONE OF THE FIVE TOKENS HAS BEEN
2300 ;  FOUND.
2310
2320 RENP06 LOA 11'. ;TELL USER DOING

2330 JSR $FF02 ;PRINT IT
2340 JSR $0073 ;GET NEXT CHAR
2350 BCC RENP56 ;IS A NUMBER
2360 JMP RENUO4 ;CHECK FOR ' , '
2370 RENP56 LOA $7A ;GET POINTER LO
2380 STA RENLNK ;STORE IT
2390 LOA $78 ;HI
2400 STA RENLNK+I ;STORE IT
2410 LOY 1100
2420 RENP07 LDA 1$7A1,Y ;GET BYTE
2430 1NY
2440 CMP 1$30 ;LESS THAN ' 0 '
72450 BCC RENPOB ;YES
2460 CMP SCA ;NUMERIC?
2470 BCC RENP07 ;YES
2480 RENPOB DEY
2490 DEY
2500 STY RENLEN ;STORE LENGTH
2510 LDA $7A
2520 BNE RENUO5
2530 DEC 1711
2540 RENUO5 DEC $7A
2550 JSR $0073 ;GET CHARACTER
2560 JSR $A968 ;GET LINE NUMBER
2570 JSR RENP18 ;CALCULATE NEW NUMBER
2580 LDA RENLNO ;RESTORE START OF UN

2590 STA $7A ;LO
2600 LDA RENLN04.1
2610 STA 178 ;HI
2620 JSR RENUO2 ;GET LINES LO
2630 STA $14 ;STORE IT
2640 JSR RENUO2 ;HI
2650 STA $15 ;STORE IT
2660 LOX S$00
2670 RENPIO JSR RENUO2 ;GET BYTE
2680 PHA
2690 LDA $7A ;REACHED NUMBER?
2700 CMP RENLNK
2710 BNE RENP50 ;NOT YET
2720 LOA S7B
2730 CMP RENLNOI
2740 BEG RENP51 ;YES
2750 RENP50 PLA
2760 STA $0200,1 ;STORE BYTE
2770 INX
2780 BNE RENPIO ;ALWAYS
2790 RENP5I PLA
2800 LDY 1$00
2810 RENPII LDA $0100,Y ;GET NEW LINES
2820 BEG RENPI3 ;END OF STRING
2830 STA $0200,X ;STORE IT
2840 INY
2850 INX
2860 BNE RENPII ;ALWAYS
2870 RENP13 STY RENLN1
2880 LDA RENLEN ;GET LENGTH
2890 CLC
2900 ADC $7A ;ADD TO POINTER



P r o g r a m m i n g

BASIC LOADER LISTING

100 REM 11111111111111111111111111111 330 REM 1180 DATA163,253,32,80,253,32,91
110 REM LOADER FOR BASIC EXTENSION 1 340 END 1190 DAIA255,32,93,128,88,32,229
120 REM 'PACKAGE. 1 1000 DATAl22,128,57,128,195,194,205 1200 DATAl28,32,191,227,169,128,133
130 REM 1INCLUDES WEDGES AND THE $ 1010 DATA56,48,139,227,131,164,201 1210 DATA52,133,54,133,56,169,0
140 REM COMMANDS; 1020 DATAI29,158,130,247,130,59,131 1220 DATA133,51,133,53,133,55,169
150 REM 1APPEND,CHANGE,CIL,DUMP,AUTO1 1030 DATA76,72,178,0,49,234,68 1230 DATA172,160,128,32,45,228,162
160 REM 1FIND,CHAIN,DELETE,RENUMBER 1 1040 DATAl28,71,254,74,243,145,242 1240 DATA251,154,208,172,147,13,32
170 REM ICOPYRIGHT 20.8.85 1 1050 DATAI4,242,80,242,51,243,241 1250 DATA32,32,32,42,42,42,42
180 REM *NICK HAMPSHIRE 1060 DATA131,202,241,237,246,62,241 1260 0A1A32,69,88,84,69,78,68
190 REM 1111111I111111IIIIIIIII1I1111 1070 DATA47,243,68,128,165,244,237 1270 DATA69,68,32,54,52,32,66
200 1.1:X=0:L=32768 1080 0ATA245,32,188,246,32,225,255 1280 0A1A65,83,73,67,32,86,48
210 READA:IFA:997THEN300 1070 0A1A240,3,76,114,254,32,163 1290 0A1A49,32,42,42,42,42,13
220 POKEL,A 1100 DATA253,32,24,229,32,93,128 1300 DATA13,32,54,52,75,32,82
230 L:L4-1:I=14.1:X=X+A 1110 DATA32,204,255,169,0,133,19 1310 DATA65,77,32,83,89,83,84
240 6010210 1120 DATA32,122,166,88,162,128,76 1320 DATA69,77,32,32,0,162,11
300 IF103928THENPRINT'NUMBER OF DATA 1130 D4TA136,227,162,21,160,128,134 1330 DATA189,9,128,157,0,3,202
ENTRIES ERROR SHOULD BE 3928';END 1140 DATA195,132,196,160,35,177,195 1340 DATA16,247,96,82,85,206,67
310 IFX0461695 THENPRINPCHECKSUM ERR 1150 DATAI53,16,3,136,16,248,169 1350 DATA84,204,65,80,80,69,78
OR. VALUE 'X SHOULD BE 461695N;END 1160 DATA118,160,131,141,143,2,140 1360 DATA196,65,85,84,207,17,65
320 REM TO RUN ROUTINES 5YS1647381 1170 DATA144,2,96,142,22,208,32 1370 DATA04,65,76,79,199,67,72

1380 DATA65,78,71,197,67,72,65

2910 STA 17A ;STORE IT
2920 LDA 178 ;HI
2930 ADC 1100
2940 STA 178
2950 RENP14 JSR RENUO2 ;6ET BYTE
2960 STA 10200,X ;STORE IT
2970 8E0 RENP15 ;END OF LINE
2980 INX
2990 H E  RENP14 ;ALWAYS
3000 RENPI5 TXA
3010 CLC
3020 ADC 1105 ;INCREASE BUFFER POINTE

3030 STA $OB ;AND STORE IT
3040 LDA 10302 ;GET WARM START LO
3050 STA RENUST ;STORE IT
3060 LDA 10303 ;HI
3070 STA RENUST+I ;STORE IT
3080 LDA ERENPI6 ;SET WARM START
3090 STA 10302 ; VECTOR TO RETURN
3100 LDA •PRENP16 ;  TO PROGRAM
3110 STA 10303 ; AFTER MAKING CHANGE
3120 LOY 108 ;GET BUFFER POINTER
3130 JMP SA4A4 ;CHANGE LINE
3140 RENP16 LDA RENUST ;RESTORE WARM
3150 STA 10302 ;START VECTOR
3160 LDA RENUST+1
3170 STA 10303
3180 DEC RENLNI
3190 LDA RENLN1 ;MOVE TO END OF
3200 CLC ;NEW LINE1
3210 ADC RENLNK
3220 STA 17A
3230 LDA RENLNKfl
3240 ADC 1100
3250 STA 178

3260 JSR 10073 ;GET NEXT CHAR
3270 RENUO4 CMP 1' , ; IS IT A COMMA?
3280 BE0 RENPI7 ;YES
3290 JMP RENPI2 ;TRY NEXT CHAR
3300 RENPI7 JMP RENP06 ;DO NEXT LINES
3310
3320 ;CALCULATE NEW LINE NUMBER
3330
3340 RENP18 JSR 1A68E ;SET CHARGET POI
NTER
3350 LDA RENSRT ;SET LINE NUMBER
3360 STA 163
3370 LDA RENSRT+1
3380 STA 162
3390 RENPI9 JSR RENUO2 ;SET BYTE
3400 JSR RENUO2 ;GET BYTE
3410 H E  RENP20 ;NOT END OF PRO6
3420 LDA 1190
3430 JSR 1FED2
3440 LDA 1120 ;FLAG ERROR
3450 JSR SFED2
3460 LDA CRENILL
3470 LDY 1>RENILL
3480 JSR SABIE ;PRINT
3490 LDA 115
3500 LOX 114
3510 JSR 1BDCD ;PRINT NUMBER
3520 LDA ERENILI
3530 LDY 1>RENILI
3540 JSR SADIE ;PRINT
3550 LDA RENLNO
3560 STA 1E8
3570 LDA RENLN0+1
3580 STA SEC
3590 LDY 1101

3600 LDA 11F111,Y
3610 TAX
3620 INY
3630 LDA 11FB1,Y
3640 JSR 1BDCD ;PRINT LINE NUMBER
3650 LDA 110D ;CARRIAGE RETURN
3660 JSR 1FE02 ;PRINT IT
3670 LDA HEE ;ILLEGAL LINE NUMBER
3680 STA 163 ;65535
3690 STA 162
3700 BMI RENP21 ;ALWAYS
3710 kENP20 JSR RENUO2 ;GET BYTE
3720 CMP 114 ;SAME AS LINE,'
3730 BNE RENP22 NO
3740 JSR RENUO2 ;GET BYTE
3/50 CMP 115
3760 H E  RENP23 ;NO
3770 RENP2I LOX 1190
3780 SEC
3790 JSR 18C49 ;CONVERT LINE
3800 DIP 1BDDE ;NUMBER TO ASCII
3810 RENP22 JSR RENUO2 ;GET BYTE
3820 RENP23 LDA 163 ;BUMP NEW LINE
3830 CLC ;NUMBER BY
3840 ADC RENSTP ;STEP
3850 STA 163
3860 LDA $62
3870 ADC RENSTP4.1
3880 STA 162
3890 RENP24 JSR RENUO2 :GET BYTE
3900 H E  RENP24 ;NOT END OF LINE
3910 BED RENPI9 ;ALWAYS
3920 .END

=



1390 DATA73,206,67,82,85,78,67
1400 DATA200,68,69,76,69,84,197
1410 DATA68,73,83,203,68,79,75
1420 DATA197,68,85,77,208,69,88
1430 DATA69,195,70,73,78,196,71
1440 DATA69,212,75,69,217,77,65
1450 DATA212,77,69,82,71,197,79
1460 DATA76,196,80,79,208,80,85
1470 DATA212,82,69,78,85,77,66
1480 U11;169,210,82,69,80,69,65
1490 DATA212,83,79,82,212,84,82
1500 DATA65,67,69,79,206,84,82
1510 0A1A65,67,69,79,70,198,84
1520 DATA89,80,197,85,78,84,73
1530 DA1A204,68,69,69,203,72,73
1540 DATA77,69,205,76,79,77,69
1550 DATA205,86,65,82,80,84,210
1560 DATA0,13,143,138,133,197,138
1570 DATA36,139,16,143,116,134;163
1580 DATA139,19,143,216,139,22,143
1590 DATA25,143,187,135,28,143,135
1600 DATA137,31,143,34,143;37,443
1610 DATA40,143,43,143,46,143,49
1620 DATA143,120,140,52,143,55,143
1630 DATA58,143,61,143,64,143,67
1640 MA143,70,143,73,143,76,143
1650 D4TA79,143,166,122,160,4,132
1660 DATA15,189,0,2,16,7,201
1670 DATA255,240,43,232,208,244,201
1680 0ATA32,240,36,1334,201,34
1690 DATA240,71,36,15,112,26,201
1700 DATA63,208,4,169,153,208,18
1710 DATA201,48,144,4,201,60,144
1720 DATA10,76,70,130,169,238,44
1730 DATA5,11,164,113,232,200,153
1740 DATA251,1,201,2311,240,49,185
1750 DATA251,1,240,34,56,233,58
1760 DATA240,4,201,73,208,2,133
1770 DATA15,56,233,85,208,174,133
1780 DATA8,189,0,2,240,219,197
1790 DATA8,240,215,200,153,2510
IRO 0ATA232,208,240,153,253,1,198
1810 DATAl23,169,255,133,122,96,165
1820 DATA11,200,153,251,1,76,207
1830 DATAl29,132,113,160,255,134,122
1840 DATA202,169,1,133,11,200,232
1850 DATA189,0,2,56,249,241,128
1860 DATA240,245,201,128,240,156,166
1870 0AT4122,230,11,200,185,240,128
1880 DATA16,250,185,241,128,208,228
1890 DATA160,0,132,11,136,166,122
1900 DATA202,200,232,29,0,2,56
1910 DA1A249,158,160,240,245,201,128
1920 DATA208,3,76,255,129,166,122
1930 DATA230,11,200,185,157,160,16
1940 DATA250,185,158,160,208,225,189
1950 DATA0,2,76,1,130,48,3
1960 DATA76,243,166,201,255,240,249

1970 DATA36,15,48,245,201,238,240
1980 DATA5,32,217,130,48,3,32
1990 DATA186,130,76,239,166,200,177
2000 DATA95,170,132,73,160,255,202
2010 DATA240,8,200,185,241,128,16
2020 DATA250,48,245,200,185,241,128
2030 DATA48,5,32,210,255,208,245
2040 DATA96,56,233,127,170,132,73
2050 DATA160,255,202,240,8,200,185
2060 DATA158,160,16,250,48,245,200
2070 DATA185,158,160,48,230,32,210
2080 DATA255,208,245,32,115,0,201
2090 DATA238,240,10,201,153,240,38
2100 DATA32,121,0,76,231,167,32
2110 DATA14,131,76,174,167,230,122
2120 DATA208,2,230,123,160,0,177
2130 DATAl22,56,233
11 , 1 0 , 1 6 8 ,
1 8 5
2140 DATA138,129,72,185,137,129,72
2150 DATA76,115,0,32,46,131,76
2160 DATA174,167,173,58,131,72,173
2170 DATA57,131,72,76,115,0,235
2180 DMA132,169,0,133,13,32,115
2190 DATA0,201,238,240,6,32,121
2200 DATA0,76,141,174,230,122,208
2210 DATA2,230,123,160,0,177,122
2220 DATA201,29,176,3,76,8,175
2230 DATA133,36,169,173,72,169,140
2240 DATA72,198,36,165,36,10,170
2250 DATA189,138,129,72,189,137,129
2260 DATA72,76,115,0,165,157,240
2270 DATA16,169,1,36,212,208,10
2280 DATA165,203,201,3,144,4,201
2290 DATA7,144,3,76,72,235,197
2300 DATA197,240,249,169,0,133,252
2310 DATA133,251,169,1,44,141,2
2320 DATA240,4,169,32,133,251,169
2330 DATA191,133,252,169,192,24,101
2340 0A1A251,133,251,165,203,201,3
2350 DATA208,4,169,24,208,18,201
2360 DATA6,208,4,169,16,208,10
2370 DATA201,5,208,4,169,8,208
2380 DATA2,169,0,24,101,251,133
2390 DATA251,160,0,167,54,133,1
2400 DATA177,251,240,8,153,119,2
2410 DATA200,192,8,208,244,132,198
2420 DATA169,55,133,1,165,203,133
2430 DATA197,173,141,2,141,142,2
2440 DATA96,165053,208,4,165,157
2450 DATA208,3,76,87,241,165,211
2460 DATA133,202,165,214,133,201,152
2470 DATA72,138,72,165,208,240,6
2480 DATA76,58,230,32,22,231,165
2490 DATA198,133,204,141,146,2,240
2500 DATA247,120,165,207,240,12,165
2510 DATA206,174,135,2,160,0,132
2520 DATA207,32,19,234,32,180,229
2530 DATA201,131,208,16,162,9,120
2540 DATA134,198,189,230,236,157,118

2550 DATA2,202,208,247,240,207,201
2560 DATA13,208,3,76,2,230,201
2570 DATA17,208,193,166,214,224,24
2580 DATA240,3,76,15,132,162,24
2590 DATA160,0,24,32,240,255,230
2600 DATA20,208,2,230,21,32,19
2610 DATA166,160,1,177,95,208,16
2620 DATA169,255,133,20,133,21,169
2630 DAT41185,160,132,32,30,171,76
2640 DATA18,132,160,2,177,95,133
2650 DATA20,200,177,95,13301,169
2660 OATA162,141,0,3,169,132,141
2670 DAT41,3,104,141,23,132,104
2680 DATA141,184,132,160,1,132,15
2690 DATA76,215,166,169,139,141,0
2700 DATA3,169,227,141,1,3,173
2710 DATA184,132,72,173,183,132,72
2720 OATA76,18,132,0,10,13,13
2730 DATA18,42,42,42,42,42,42
2740 DATA42,42,42,42,42,42,32
2750 DATA0,78,68,32,79,70,32
2760 DATA80,82,79,71,82,65,77
2770 OATA32,42,42,42,42,42,42
2780 DATA42,42,42,42,42,42,13
2790 DATA0,32,33,171,32,121,0
2800 0A1A240,80,240,94,201,163,240
2810 DATA107,201,166,24,240,102,201
2820 DATA236,208,20,160,1,177,122
2830 DATA201,2,208,12,32,115,0
2840 DATA32,115,0,32,139,133,76
2850 0ATA233,132,32,121,0,201,44
2860 DATA240,55,201,59,240,97,32
2870 DATA158,173,36,13,48,195,32
2880 DATA221,189,32,135,180,32,33
2890 DATA171,32,59,171,208,184,169
2900 DATA0,157,0,2,162,255,160
2910 DATA1,165,19,208,16,169,13
2920 DATA32,71,171,36,19,16,5
2930 DATA169,10,32,71,171,73,255
2940 DATA96,56,32,240,255,152,56
2950 DATA233,10,176,252,73,255,105
2960 OATA1,208,250,56,32,240
2970 DATA255,132,9,32,155,183,201
2980 DATA41,240,3,76,8,175,40
2990 DATA144,6,138,229,9,144,5
3000 DATA170,232,202,208,6,32,115
3010 DATA0,76,238,132,32,59,171
3020 DATA208,242,76,30,171,32,12
3030 DATA134,32,250,174,32,121,0
3040 DATA32,49,134,176,8,32,69
3050 DATA134,142,111,134,176,66,32
3060 DATA46,134,176,8,32,78,134
3070 DATA142,112,134,176,53,32,46
3080 DATA134,176,8,32,72,134,142
3090 DATA113,134,176,40,32,46,134
3100 DATA176,8,32,72,134,142,114
3110 DATA134,176,27,32,46,134,176
3120 DATA8,32,72,134,142,115,134

=



P r o g r a mm i n g

3130 DATA176,14,32,46,134,144,3 3710 DATA11,173,2,3,141,186,135 4290 DATA6,253,38,254,165,253,24
3140 DATA76,8,175,32,75,134,142 3720 DATA173,3,3,141,187,135,169 4300 DATA101,251,133,253,165,254,101
3150 OATA116,134,32,247,174,173,116 3730 DATA136,141,2,3069,135,141 4310 0A1A252,133,254,160,0,177,253
3160 DATA134,240,5,169,147,32,22 3740 DATA3,3,32,139,138,164,11 4320 DATA141,131,137,200,177,253,141
3170 DATA231,173,113,134,141,134,2 3750 04TA76,164,164,173,186,135,141 4330 0ATA130,137,208,3,206,131,137
3180 DATA173,114,134.141,33,208,173 3760 DATA2,3,173,187,135,141,3 4340 DATA206,130,137,173,131,137,174
3190 DATA115,134,141,32,209,172,111 3770 EATA3,32,165,138,165,87,197 4350 DATA130,137,164,95,140,130,137
3200 DATA134,174,112,134,24,76,240 3780 DATA45,208,6,165,88,197,46 4360 0ATA164,96,140,131,137,32,205
3210 DATA255,56,32,240,255,140,111 3790 DATA240,19,173,185,135,201,1 4370 0AT4189,172,130,137,132,95,172
3220 0ATA134,142,112,134,173,33,208 3800 DATA240,3,76,170,134,160,2 4380 DATA131,137,132,96,56,165,253
3230 DATA141,114,134,173,32,208,141 3810 DATA132,35,162,0,76,173,134 4390 DATA233,2,133,253,165,254,233
3240 DATA115,134,173,134,2,141,113 3820 DATA76,75,138,0,0,0,165 4400 DATA0,133,254,197,252,208,6
3250 DATA/34,169,0,141,116,13406 3830 DATA46,133,96,165,45,133,95 4410 D41A165,253,197,251,240,8,169
3260 DATA32,115,0,201,44,208,2 3840 DATA56,229,47,165,96,229,48 4420 DATA44,32,210,255.76,16,137
3270 0ATA56,96,201,41,240,2,24 3850 DATA144,3,76,167,136,32,127 4430 D4TA160,3,177,95,133,251,136
3280 DATA96,104,104,32,115,0,76 3860 DATA136,165,37,240,43,201,1 4440 DATA177,95,24,101.95,133,95
3290 DATA230,133,169,40,44,169,16 3E170 DATA240,71,201,2,240,92,10 4450 00A165,96,101,251,133,96,169
3300 0A1A44,169,2,44,169,25,141 3880 DATA37,32,210,255,32,157,136 4460 DATA41,32,210,255,169,13,32
3310 DATA110,134,32,158,183,236,110 3890 DATA169,61,32,210,255,160,2 4470 0ATA210,255,76,180,136,0,0
3320 0A1A134,176,14,32021,0,201 3900 0ATA177,95,72,200,177,95,168 4480 DATA34,32,61,36,32,134,138
3330 DAT441,240,211,201,44,240,213 3910 DATA104,32,145,179,32,221,189 4490 DATA133,89,162,0,32,188,137
3340 0ATA76,8,175,162,14,76,55 3920 DATA32,30,171,76,99,136,169 4500 DATA32,218,137,120,173,0,3
3350 DATA164,0,0,0,0,0,0 3930 DATA32,32,210,255,32,157,136 4510 DATA141,196,138,173,1,3,141
3360 DATA0,32,225,138,32,134,138 3940 DATA169,61,32,210,255,32,133 4520 DATA197,138,169,92,141.0,3
3370 DATA133,89,162,0,12,188,137 3950 DATA177,165,71,164,72,32,162 4530 DATA169,138,141,1,3,813,32
3380 0ATA162,0,32,223034,134,252 3960 DATA187,32,221,189,32,218,189 4540 DA1A232,137,32,93,138,32,238
3390 DATA32,218,137,120,173,0,3 3970 DATA76,99,136,32,157,136,169 4550 DATA137,76,176,137,76,8,175
3400 DATA141,196,138,173,1,3,141 3980 DATA47,160,136,32,30,171,76 4560 DATA32,128,138,240,248,197,89
3410 DATA197,138,169,92,141,0,3 3990 DATA99,136,32,61,32,70,85 4570 DATA240,13,157,64,191,232,224
3420 DATA169,138,141,1,3,88,32 4000 DATA7B,67,84,73,79,78,0 4580 DATA64,208,239,162,23,76,55
3430 DA1A232,137,76,179,134,32,93 4010 DATA162,3,189,132,137,32,210 4590 DATA164069,0,157,64,191,134
3440 DATA138,32,238,137,76,167,134 4020 DA1A255,224,3,208,3,32,157 4600 DATA34,96,165,43,24,105,2
3450 0A1A165,252,56,229,34,240,3 4030 DATA136,202,16,240,160,4,177 4610 DATA133,87,165,44,105,0,133
3460 DAT476,5,135,164,35.162,64 4040 DATA95,133,35,136,177,95,133 4620 DATA86,96,162,0,160,2,132
3470 DAT41650,41,254,133,1,189 4050 0ATA34,136,177,95,32,36,171 4630 DATA35,165,1,41,254,133,1
3480 DATA64,191,240,7,145,87,232 4060 DAT4169,34,32,210,255,169,13 4640 DATA177,87,240,33,221,64,191
3490 DATA200,76,199,134,165,1,9 4070 DATA32,210,255.32,225,255,208 4650 DATA8,165,1,9,1,133,1
3500 OATA1,133,1,136,132,35,76 4080 DATA1,96,24,16505,105,7 4660 DATA40,208,7,200,232,228,34
3510 DATA170,134,32,128,138,197,89 4090 DATA133,95,166,96,144,1,232 4670 WA208,227,96,230,35,164,35
3520 DAT4240,3,76,8,175,32,128 4100 DATA134,96,76.196,135,160,0 4680 DATA162,0,177,87,240,3,76
3530 DATA138,240,17,197,89,240,13 4110 0ATA132,37,200,177,95,10,38 4690 DATA238,137,165,1,9,1,133
3540 DATA157,128,191,232,224,64,208 4120 DATA37,74,153,69,0,136,16 4700 DATA1,165,87,56,233,2,133
3550 0ATA239,162,23,76,55,164,169 4130 DA1A244,165,69,32,210,255,165 4710 DATA87,165,88,233,0,133,88
3560 DATA0,157,128,191,96,160,0 4140 DATA70,240,3,32,210,255,96 4720 DATA160,0,177,87,133,89,200
3570 DATA177,87,133,20,200,177,87 4150 DATA165,70,208,5,169,32,32 4710 DATA177,87,133,88,5,89,240
3560 0A1A133,21,162,0,200,196,35 4160 0ATA210,255,96,169,13,32,210 4740 00A16,165,89,24,105,2,133
3590 DATA240,10,177,87,157,0,2 4170 DATA255,165,47,133,95,165,48 4750 DATA87,165,88,105,0,133,88
3600 0ATA232,224,86,208,241,165,1 4180 DATA133,96,165,96,197,50,208 4760 DATA76,232,137,120,173,196,138
3610 DATA41,254,133,1,160,0,185 4190 DATA6,165,95,197,49,240,173 4770 W4141,0,3,173,197,138,14!
3620 DATAl28,191,240,9,157,0,2 4200 DATA32,225,255,240,168,32,127 4780 DATA1,3,88,76,116,164,96
3630 0ATA232,200,224,87,208,242,165 4210 DATA136,165,37,240,10,201,2 4790 DATA160,0,32,139,138,169,145
3640 DATA1,9,1,133,1,165,35 4220 DATA208,3,169,36,44;169,37 4800 DATA32,210,255,177,87,133,20
3650 D A T A 2 4 , 1 0 1

4
3 4 , 1 6 1 3 , 1 6 5
, 3 5 , 2 4

4230 0A1A44,169,32,32,210,255,32 4810 DATA200,177,87,133,21,32,19
3660 DATA101,252,133,35,198,35,177 4240 8ATA157,136,169,32,32,210,255 4820 DATA166,32,201,166,32,165,138
3670 0ATA87,157,0,2,200,232,201 4250 DATA169,40,32,210,255,165,95 4830 DATA230,35,164,35062,0,96
3680 DATA0,240,10,224,88,208,241 4260 DATA24,105,3033,251,165,96 4840 DATA230,122,208,2,230,123,160
3690 0A1A169,0,157,0,2,232,142 4270 D4TA105,0,133,252,160,1p177 4850 DATA0,177,122,96,165,34,141
3700 DATA185,135,138,24,105,4,133 4280 DATA251,133,253,169,0,133,254 4860 DATA191,138,165,35,141,192.138

=



4870 DATA165,87,141,193,138,165,88 5450 DATA166,46,24,105,2,133,45 6030 0011122,200,201,411044,4,201
4880 DATA141,194,138.165,252,141,195 5460 DATA144,1,232,134,46,32,89 6040 DATA58,144,245,136,136,140,254
4890 D41A138,96,173,191,138,133,34 5470 DATA166,76,116,164,32,121,0 6050 DATA140,165,122,208,2,198,123
4900 DA1A173,192,138,133,35,173,193 5480 DATA240,16,144,17,201,171,208 6060 DATA198,122,32,115,0,32,107
4910 DATA138,133,87,173,194,138,133 5490 DATA10,165,43,133,95,165,44 6070 0ATA169,32,136,142,173,250,140
4920 DATAB8,173,195,138,133,252,96 5500 DATA133,96,206,18,76,8,175 6080 DATA133,122,173,251,140,133,123
4930 MA0,0,0,0,0,0,0 5510 DATA32,107,169,32,19,166,32 6090 DATA32,70,141,133,20,32,70
4940 DATA169,0,133,10,32,212,225 5520 DATAl21,0,240,12,201,171,208 6100 DATA141,133,21,162,0,32,70
4950 DATA169,0,133,185,165,45,56 5530 DATA238,32,115,0,32,107,169 6110 DATA141,72,165,122,205,248,140
4960 DATA233.2,170,165,46,233,0 5540 DATA208,230,165,20,5,21,208 6120 DATA208,7,165,123,205,249,140
4970 DATA168,165,10,32,213,255,32 5550 DATA6,169,255,133,20,133,21 6130 DATA240,7,104,157,0,2,232
4980 DATA51,165,165.45,164,46,56 5560 DATA96,32,107,169,165,20,141 6140 DATA208,231,104,160,0,185,0
4990 0ATA233,2,133,87,152,233,0 5570 DATA244,140,165,21,141,245,140 6150 DATA1,240,7,157,0,2,200
5000 0ATA133,88,160,0,177,87,208 5580 DATA32,253,174,32,107,169,165 6160 0ATA232,208,244,140,255,140,173
5010 0A1A27,200,177,87,208,22,165 5590 DATA20,141,246,140,165,21,141 6170 0ATA254,140,24,101,122,133,122
5020 DATA87,24,105,2,133,45,133 5600 0ATA247,140,32,142,166,32,168 6180 DATA165,123,105,0,133,123,32
5030 DATA47,133,49,165,88,105,0 5610 DATA140,76,81,141,32,142,166 6190 DATA70,141,157,0,2,240,3
5040 DATA133,46,133,48,133,50,96 5620 DATA32,174,140,76,5,141,169 6200 DA111232,208,245,136,24,105,5
5050 DATA160,0,177,87,133,89,200 5630 DATA181,160,140,208,4,169,199 6210 DATA133,11,173,2,3,141,252
5060 DATA177,87,133.813,165,89,133 5640 DATA160,140,76,30,171,42,42 6220 DATA140,173,3,3,141,253,140
5070 0A1A87,76,242,138,240,24,32 5650 DATA42,42,32,80,65,83,83 6230 DATA169,92,141,2,3,169,142
5080 DATA107,169,165,20,141,74,139 5660 WITA32,49,32,42,42,42,42 6240 DATA141,3,3,164,11,76,164
5090 DATA165,21,141,75,139,169,76 5670 DATA13,0,13,42,42,42,42 6250 DATA164,173,252,140,141,2,3
5100 DATA141,4,3,169,139,141,5 5680 DATA32,80,65,83,83,32,50 6260 DATA173,253,140,141,3,3,206
5110 0ATA3,96,169,201,141,4,3 5690 DATA32,42,42,42,42,13,0 6270 DATA255,140,173,255,140,24,109
5120 DATA169,129,141.5,3,9600 5700 DATA13,85,78,68,69,70,73 6280 DA1A248,140,133,122,173,249,140
5130 D41A0,173,0,2,201,48,144 5710 DATA78,69,68,32,0,32,73 6290 DATA105,0,133,123,32,115,0
5140 DATA10,201,58,176,6,169,1 5720 DA14178,32,79,76,68,32,76 6300 DATA201,44,240,3,76,111,141
5150 DATA133,2,208,4,169,0,133 5730 DATA73,78,69,32,0,70,0 6310 DATA76,167,141,32,142,166,173
5160 0ATA2,32,201,129,165,2,2013 5740 DATA10,0,0,0,43,8,131 6320 DATA244,140,133,99,173,245,140
5170 DATA1,96,192,5,208,1,96 5750 DATA164,2,1,0,137,138,141 6330 DATA133,98,32,70,141,32,70
5180 DATA173,74,139,24,101,20,170 5760 DATA167,32,70,141,160,0,177 6340 DATA141,208,65,169,157,32,210
5190 DATA173,75,139,101,21,134,99 5770 DATAl22,141,248,140,200,177,122 6350 DATA255,169,32,32,210,255,169
5200 DATA133,98,162,144,56,152,72 5780 DATA141,249,140,173,244,140,200 6360 DATA218,160,140,32,30,171,165
5210 DATA32,73,188,32,223,189,133 5790 DATA145,122,173,245,140,200,145 6370 DATA21,166,20,32,205,189,169
5220 DATA251,132,252,160,0,177,251 5800 DATAl22,24,173,244,140,109,246 6380 DATA230,160,140,32,30,171,173
5230 DATA240,6,153,119,2,200,208 5810 DATA140,141,244,140,173,245,140 6390 DATA250,140,133,251,173,251,140
5240 DATA246,200,169,32,153,119,2 5820 DATA109,247,140,141,245,140,173 6400 DATA133,252,160,1,177,251,170
5250 0A1A132,198,104,168,96,32,212 5830 DATA249,140,240,10,133,123,173 6410 DATA200,177,251,32,205,181,169
5260 DATA225,169,0,133,185,166,43 5840 DATA248,140,133,122,76,8,141 6420 DATA13,32,210,255,169,255,133
5270 DATA164,44,32,213,255,176,33 5850 DATA76,116,164,230,122,208,2 6430 0A1A99,133,98,48,14,32,70
5280 DATA134,45,134,47,134,49,132 5860 DATA230,123,160,0,177,122,96 6440 WITA141,197,20,208,16,32,70
5290 DATA46,132,48,132,50,169,13 5870 DATA32,70,141,32,70,141,208 6450 DATA141,197,21,208,12,162,144
5300 DATA32,210,255,169,0,133,157 5880 DATA3,76,159,140,165,122,141 6460 DATA56,32,73,188,76,223,189
5310 DATA141,216,139,32,94,166,32 5890 DATA250,140,165,123,141,251,140 6470 DATA32,70,141,165,99,24,109
5320 DATA142,166,76,174,167,76,249 5900 DATA32,70,141,32,70,141,32 6480 0ATA246,140,133,99,165,98,109
5330 DATA224,0,32,61,140,165,95 5910 DATA70,141,201,0,240,222,201 6490 DATA247,140,133,98,32,70,141
5340 DATA166,96,133,251,134,252,32 5920 DATA238,240,41,201,34,240,26 6500 DATA208,251,240,135,76,113,168
5350 DATA19,166,165,95,166,96,144 5930 DATA170,16,238,162,4,221,0 6510 DATA76,8,175,76,8,175,76
5360 DATA10,160,1,177,95,240,4 5940 DATA141,240,34,202,208,248,201 6520 DATA8,175,76,8,175,76,8
5370 DATA170,136,177,95,133,122,134 5950 DATA203,208,224,32,115,0,201 6530 DATA175,76,8,175,76,8,175
5380 DATAl23,165,251,56,229,122,170 5960 DA1A164,208,220,240,18,32,70 6540 DATA76,8,175,76,8,175,76
5390 DATA165,252,229,123,168,176,30 5970 DATA141,240,183,201,34,240,206 6550 DATA8,175,76,8,175,76,8
5400 DATA138,24,101,45,133,45,152 5980 DATA208,245,32,70,141,201,1 6560 DATA175,76,8,175,76,8,175
5410 DATA101,46033,46,160,0,177 5790 DATA208,197,169,46,32,210,255 6570 DATA76,8,175,76,8,175,76
5420 DATAl22,145,251,200,208,249,230 6000 DATA32,115,0,144,3,76,126 6580 DATA8,175,76,8,175,76,8
5430 DATAl23,230,252,165,46,197,252 6010 DATA142,165,122,141,248,140,165 6590 D4TA175,76,8,175,76,8,175
5440 DATA176,239,32,51,165,165,45 6020 DATAl23,141,249,140,160,0,177 6600 DATA76,8,175,0,255,0,255,999



P r o g r a m m i n g

DELETE LISTING
1000 DELETE JSR DELE05 ;GET DELETE RAN
GE
1010 LDA $5F ;GET START OF DELETE
1020 LDX 15F4.1 ;MEMORY POINTER
1030 STA 1FB ;STORE IT
1040 SIX I1134.1
1050 JSR 1A613 ;FIND ADDRESS OF
1060 LDA $5F ;END OF DELETE
1070 LDX 1514.1
1080 BCC DELE01
1090 LDY 1101
1100 LDA (15FI,Y
1110 BE0 DELE01
1120 TAX
1130 DEY
1140 LDA (15F),Y
1150
1160 , . X  HOLD THE POINTER TO THE E
ND
1170 ; OF DELETE RANGE.
1180 ;IFC,IFB HOLD THE POINTER TO THE
1190 ;  START OF DELETE RANGE.
1200
1210 DELE01 STA $7A ;STORE AWAY END
1220 SIX 17144-1 ;OF DELETE POINTER
1230 LDA IFB
1240 SEC
1250 SBC $7A ;SET VARIABLE POINTER
1260 TAX ;TO END OF PROGRAM AFTER
1270 LDA I1101 ;DELETE
1280 SBC 1701
1290 TAY

1300 BCS
1310 H A
1320 CLC
1330 ADC
1340 STA
1350 TYA
1360 ADC
1370 STA
1380 LDY

DELE03

$20
$2D

121:14-1
12D4.1
1100

1390 DELE02 LDA (17AI,Y ;GET BYTE
1400 STA (1113),Y ;MOVE IT DOWN
1410 INY
1420 BNE DELE02 ;DO FULL PAGE
1430 INC 17A+1 ;INCREMENT HI BYTE
1440 INC I1841 ;POINTERS
1450 LDA 121:41 ;DONE LENGTH?
1460 CMP
1470 BCS DELE02 ;NOT YET
1480 DELE03 JSR 1A533 ;RE-CHAIN PROS
1490 LDA $20
1500 LDX $2E
1510 CLC
1520 ADC 002
1530 STA 120 ;SET VAR POINTERS
1540 BCC DELE04
1550 INX
1560 DELE04 SIX 121:14.1
1570 JSR $A657 ;PERFORM 'CLR'
1580 JMP IA474 ;WADY.'
1590
1600 ;GET RANGE FOR DELETE
1610

1620 DELE05 JSR 10079 ;SET CURRENT CHA

1630 BEI DELE06 ;NO RANGE, ERROR
1640 BCC DELE07 ; IS A NUMBER
1650 CMP IIAB ; I$ IT ' - ' ?
1660 BNE DELE06 ;NO, ERROR
1670 LDA $28 ;SET START ADDRESS OF
1680 STA $5F ;DELETE TO START
1690 LOA $2C ;OF PROGRAM
1700 STA 151+1
1710 BNE DELE08 ;ALWAYS
1720 DELE06 JMP $AF08 ;OUTPUT SYNTAX E
RROR
1730 DELE07 JSR $A968 ;GET NUMBER
1740 JSR IA613 ;FIND ADDRESS OF LINE
1750 JSR ! S E C O N D  VALUE/
1760 BE0 DELE09 ;Nu
1770 CMP IIAB ; IS IT ' - ' ?
1780 BNE DELE06 ;NO, ERROR
1790 DELE08 JSR 10073 ;GET NEXT CHO
1800 JSR IA9613 ;GET NUMBER
1810 BNE DELE06 ;NOT END OF INPUT
1820 DELE07 LDA $14 I S  SECOND LINE ZE
RO/
1830 ORA 1101
1940 BNE DELEIO ;NO
1850 LDA 111FF ;SET TO MAX LINE1
1860 STA $14
1870 STA $144.1
1880 DELE10 RTS ;RANGE DONE
1890 .END

•  COMMODORE 64 •  TRANSFER ALL MAJOR TURBOS •  AUTOMATIC
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•  NO USER KNOWLEDGE •

LOOK AT DOSOFT'S NEW OFFERINGS
AND SEE WHAT'S IN THEM FOR YOU

MI MegaTransfer Disk
4 hit complete c, Meet ion of tape to disk
transfer utilities covers aall the major turf)o
loading systems. including the lateM
combination pie( urestripe loaders, and
individual nitit Ines for unusual loaders
•  Now incorporates DISK1 'S I  tprt-vious
price .11 I i for your staniland load ape
, ollection •  All transfer is ALM intAii:
•  No special hardware or user knots ledge

'Nuke d •  Efficient use of disk space
•  Transferred pnitirams reload independent!
•  MegaTransfer Disk will transfer g r i n
i swhich NO other utility will handle •  An
riStnt la! purchase Don't confuse MegaTranster
with similar utilities
which have severely
limited capabilities

111 MegaUtility Disk
A handy collect i• m • if utilities to rrukc the
best of your IS41 and ti.4 %Cry fast. Very
convenient. •  Alpha loa d Disk Turbo
loader Load your programmes at over
RH 'It limes the normal rate [ 'a mple . 2111)
hlocks. Normal speed 130 seconds with
Alphaload just 30 seconds. •  Past Copy

'The best transfer utility of the lot'
}bur 64
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speed •  Pro  Simile  A high class sprite O r  SAVC 133  on our C ompkie  Cones/ ion D o S o f t  (D e pt VC),  2  O a k m o o r Aye ,
DoSoft

libtaryeditor 100% B l a c k p o o l  FI2 OEE Y o u ' l l  Do it Better
machine rude P r o f e s s i o n a l  Disk-to-T'ape and klegaTape L K postage ncluded. Europe add 5 p .s o  r e
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Format Format sour new disks iu TI'lL110 d i s k  o r  All Thre e  at A2 9 -9 9  save S c h e q u e ' P O  for fast despakh to,

111 Disk to Tape Plus
A versatile colle a mn of Disk-to-Tape routine,
tor single and multipart programs Featuring
our new tape turbo loader with Visib le
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disk to tape •  Outputs prognun sections to
tape ay, they load from disk •  Selective disk
to tape transfer with or without boodoader
•  Maximum file length 207 bk.wks
•  Nor hot protected commercial disks.
•  Professional version 2Vail2hiC
mastering scheduler
and duplication S)1250
rights—A.25 Oil

1.11 MegaTape
•

An outstanding 'yew 1Xpe4o-Tape utility tor
last kiading pnigrams. •  Caner, a ll the
major loading systems •  N o extra hardware
required •  All you need is a it:, ininiodore
and, Pat
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required •  Transferred programs load
independently at Turbo speed with Visible
Screen and stripey border •  Double
Va lue -incorpora tes MIS Plus pi i i
A
) fl ' . e r t
your slow load programs to turbo load
•  Also handles M S and 5 0

co)
•  FAST DISK UTILITIES •  LOADERS •  3 -MIN DISK COPY •  FAST DISK FILE COPY •  FAST FORMAT
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Program Listing 1

0 P R I N T = L E A R : E Y E L L 9 W 3 " , . F R I N T T P E 4 5 , 2 5 1 , 1 6 5 , 2 5 1 , 1 0 5 , 3 9 , 1 3 3
( 1 4 )
-
P L E
O S E  
W A
! T
-
: P
O K
E S
3 2
8 0
,
8 :
P O
K E

42 0 A T A 2 5 1 , 1 4 4 , 2 , 2 3 0 , 2 5 2 , 2 3 0 , 2 5 4 , 1
5 3 2 9 1 ,5 6 6 , 2 5 4 , 2 2 4 , 1 1 , 2 0 8 , 2 1 3 , 9 E
5 FOR T.•4 9 1 5 2 T3 5 0 4 4 3 :R EPD PI:POKET,A; 44 D A T A 1 6 9 , 9 , 1 3 3 , 2 5 1 , 1 6 9 , 6 , 1 3 3 , 2 5 2
N EXT;5 7 9 4 9 2 7 6 , 1 6 9 „ 1 3 3 , 2 5 4 , 1 6 0 , 3 9
10 F 0 R T O T 0 2 0 7 : R E A C A : P O K E 1 2 9 0 8 T , P 46 D A T A 1 7 7 , 2 5 1 , 1 3 3 , 2 5 3 , 1 6 0 , 3 8 , 1 7 7 .
:NEXT 2 5 1 , 2 0 0 , 1 4 5 , 2 5 1 , 1 3 6 , 1 3 6 , 1 9 2
15 F O R T = 1 3 0 5 6 T C 1 3 6 3 1 : 0 A : P O K E T , 0 48 D A T A 2 5 5 , 2 0 8 , 2 4 5 , 1 6 0 „ 1 6 5 , 2 5 3 , 1 4
:NEXT 5 , 2 5 1 , 1 6 5 , 2 5 1 , 1 0 5 , 3 9 , 1 3 3
20 D A T A 1 6 9 , 4 0 , 1 3 3 , 2 5 1 , 1 6 9 , 4 , 1 3 3 , 2 5 50 D A T A 2 5 1 , 1 4 4 , 2 , 2 3 0 , 2 5 2 , 2 3 0 , 2 5 4 , 1
2 , 1 6 9 , . 1 3 3 . 2 5 4 , 1 6 0 , 6 6 , 2 5 4 , 2 2 4 , 1 1 , 2 0 8 , 2 1 3 , 9 6
22 O P T A 1 7 7 , 2 5 1 , 1 3 3 , 2 5 3 , 1 9 0 , 1 , 1 7 7 , 2 52 D A T A 1 6 9 „ 1 3 3 , 1 6 3 , 1 6 9 , 4 8 , 1 3 3 , 1 6 4
5 1 , 1 3 6 , 1 4 5 , 2 5 1 , 2 0 0 , 2 0 0 , 1 9 2 , 1 6 9 , , 1 3 3 , 1 6 5 , 1 6 9 , 2 0 8
24 S A T A 4 0 , 2 0 6 , 2 4 5 , 1 6 0 , 3 9 , 1 6 5 , 2 5 3 , 1 54 0 A T A 1 3 3 , 1 6 6 , 1 7 3 , 1 4 , 2 2 0 , 4 1 , 2 5 4 , 1

5 . 2 5 1 , 1 6 5 , 2 5 1 , 1 0 5 , 3 9 , 1 3 3 4 1 , 1 4 , 2 2 0 , 1 6 5 , 1 , 4 1
1
2 5 1

25 D A T A 2 5 1 , 1 4 4 , 2 , 2 3 0 , 2 5 2 , 2 3 0 , 2 5 4 , 1 56 D A T A 1 3 3 , 1 , 1 6 0 , 2 5 5 , 2 0 0 , 1 7 7 , 1 6 5 , 1
6 6 , 2 5 4 , 2 2 4 , 1 1 , 2 0 6 , 2 1 3 , 9 6 4 5 , 1 6 3 , 1 5 2 , 2 5 5 , 2 0 8 , 2 4 7 , 1 6 6
28 D A T A 1 6 9 , 4 0 , 1 3 3 , 2 5 1 , 1 6 9 , 4 , 1 3 3 , 2 5 58 D A T A 1 6 4 , 2 3 2 , 1 3 4 , 1 6 4 , 1 6 4 , 1 6 6 , 2 0 0
2 , 1 6 9 „ 1 3 3 , 2 5 4 , 1 6 0 , 3 9 , 1 3 2 , 1 6 6 , 2 2 8 , 5 2 , 2 0 8 , 2 3 1 , 1 6 6
30 D A T A 1 7 7 , 2 5 1 , 1 3 3 , 2 5 3 , 1 6 0 , 3 6 , 1 7 7 , 60 D A T A 1 , 9 , 4 , 1 3 3 , 1 , 1 7 3 , 1 4 , 2 2 0 , 9 , 1 ,
2 5 1 , 2 0 0 , 1 4 5 , 2 5 1 , 1 3 6 , 1 3 6 , 1 9 2 1 4 1 , 1 4 , 2 2 0 , 1 7 3
32 0 A T A 2 5 5 , 2 0 8 , 2 4 5 , 1 6 0 „ 1 6 5 , 2 5 3 , 1 L I 62 D A T A 2 4 , 2 0 8 , 4 1 , 2 4 0 , 1 0 5 , 1 2 , 1 4 1 , 2 4
5 , 2 5 1 , 1 6 5 , 2 5 1 , 1 0 5 , 3 9 , 1 3 3 , 2 0 8 , 9 6 , 2 1 2 , 1 6 9 , 1 0 , 1 4 1
34 C A T A 2 5 1 , 1 4 4 , 2 , 2 3 0 , 2 5 2 , 2 3 0 , 2 5 4 , 1 64 D A TA  1 0 1 ,  2 1 2 ,  1 6 9 ,  1 7 3 ,  0 ,  2 0 8
6 6 , 2 5 4 , 2 2 4 , 1 1 , 2 0 8 , 2 1 3 , 5 6 2 0 1 , 7 5 ,  2 4 0 ,  3 ,  2 0 6 ,  0 ,  2 0 8 ,  S E
38 : A T A 1 6 9 , 8 , 1 3 3 , 2 5 1 , 1 6 5 , 6 , 1 3 3 , 2 5 2 r i P T 0 9 6 , 1 , 1 4 1 ,

1
8 9 , 2 ,
3 - 1
8 . 1 9 , 2 0 8 ,

The local toyshop wasl
'never as bad as the I
one in this game by
F. Tout.

C  - 4  u dime

mankind's last hope. Your task
is t o  destroy the toys while
avoiding the Bonio's  that fl y
around the factory.

Your laser can fi re up or
down and you are given three
lives. The laser is controlled by
a Joystick in port two of your

IT IS LATE A T  NIGHT. A  C 64  laser pack.
strange force has taken control Pus h Left to go left
of the local toy factory. Peace- R ight  to move right
ful toys have been turned into Forward to scroll top sector
lurking monsters. B a c k  to scroll bottom sector

Yet again, equipped with a Forward and fire to fire up
D i
-
d i
r e
c t
i o
n
a l  
l
a
s
e
r
,  
y
o
u  
a
r
e  
B
a
c
k  
a
n
d  
f
i
r
e  
t
o  
f
i
r
e  
d
o
w
n

Program details

Program 1
0 se ts screen and border

colours

5 reads machine code

10 reads graphics

15 reads sprites

20 reads data

Program 2

10 s e t s  up multi
colour mode

25-30 s e t  up sound
registers

33-39 s e t  up sprite
positions

99-120 p r i n t  screen
200-205 s o u n d  effects
500-505 p r i n t  score
1000-1095 t i t l e  page
1998 c a l l s  IRQ and sets

speed
2000-2010 m a i n  loop
3000 h i t s  toy
4000 c l e a r e d  toys
5000-5016 h i t  Bonio
6000-6050 h ig h  score table
7000 g a m e  over
V — Vic chip
Si, S2, 53 — sound registers
S s c o r e
HI — high score
LI — lives
QQ — start of machine code

. 1 6 5 „ 1 3 3 , 2 5 4 , 1 6 0 ,
38 D A T A 1 7 7 , 2 5 1 , 1 3 3 , 2 5 3 , 1 6 0 , 1 , 1 7 7 , 2
5 1 , 1 3 6 , 1 4 5 , 2 5 1 , 2 0 0 , 2 0 0 , 1 9 2
1
-
1
0  
O
A
T
A
4
0
,
2
0
9
,
2
4
5
1
1
6
0
,
3
9
,
1
6
5
,
2
5
3
,
1

2 8 . . 2 0 9 . 9 6 , 1 7 3 ,

9 6 . 9 6 . 1 6 6 , 2 . 2 0 1 ,



Program Listing 1 (cont.)

E 0 6 _ 2 0 8 , 9 6 , 1 6 2
-
2 
0
A
T
A
.
1
4
1
.
1
8
8
,
2
.
2
0
6
,
1
6
,
2
0
9
.
2
0
6
.
,

2 0 8 , 9 6 . 1
-
3 _ 2 0 9
74 C A T A 2 0 1 . 3 2 . 2 4 0 , 3 , 2 0 6 , , 2 0 9 , 9 5 , 1
-3 . 1 . 6 8 . 2 . 2 0 1 , 1 , 2 4 0
-
6 
C
A
T
A
5
.
2
0
1
.
2
.
2
4
0
.
5
,
9
6
,
3
2
,
5
6
,
1
9
,
2
,

6 6 . 3 2 _ 1 9 2 , 8 E
-
9 
C
A
T
P
1
7
3
.
1
6
9
,
2
,
2
0
1
,
1

. 2 4 0 . 5 . 9 6 , 3 2 , 1 1 2
90 C A T A 1 9 2 , 9 6 , 3 2 , 1 6 9 , 1
2 0 6 . 2 0 1 , 2 E 6 , 2 4 0 , 1 , 9 E
92 C A T A 2 3 9 , 1 6 , 2 0 8 , 2 3 6 ,
. 2 0 9 _ 9 6 . 1 7 3 , 2 , 2 0 9 , 2 0 1

D A T A . 2 4 0 . , 9 6 , 2 0 6 . 1 6
2 0 8 . 2 0 8 . 2 , 2 0 8 . 8 6
96 D A T A 1 7 3 , 3 , 2 0 8 , 2 0 1 , 6
. 6 0 . 2 4 0 , 3 1 , 2 0 6 , 3 , 2 0 8
86 D A T P 2 0 6 . 3 , 2 0 8 , 3 2 , 1 6
3 . 2 0 6 , 2 0 1 , 2 2 6 , 2 4 0 , 1 9
90 C A T A 2 0 1 , 2 2 6 , 2 4 0 , 1 0 ,
6 , 3 , 2 0 8 , 3 2 , 1 6 . 1 9 4 , 9 6
92 D A T P 1 7 3 „ 2 0 8 , 1 4 1 , 2 ,
8 . 1 4 1 . 3 , 2 0 8 . 1 6 S .
94 C A T A 1 4 1 . 2 5 2 . 3 . 1 4 1 , 2 5 3 , 3 , 1 4 1 , 1 9 ,
2 1 2 , 9 6 . 1 6 9 - 6 4 , 1 4 1 , 1 8
96 2 A T A 2 1 2 , 1 6 9 . 1 , 1 4 1 , 1 9 , 2 1 2 . 1 7 3 , 1 8
. 2 0 8 , 1 4 1 . 1 5 . 2 1 2 , 1 E 9 , 2 1
98 C A T 1 4 1 , 1 8 , 2 1 2 , 9 5 , 1 6 9 , 1 6 , 1 4 1 , 1 1
.2 1 2 , 1 8 9 . 1 2 1 . 1 4 1 , 1 2 , 2 1 2
100 C A T A 1 7 3 , 4 . 2 2 0 , 1 4 1 , 8 , 2 1 2 , 1 6 9 , 1 3
5 . 1 4 1 , 1 1 , 2 1 2 , 9 6 , 1 7 3 , 2 - 5 2
102 E A T P 3 , 2 0 1 , 1 , 2 4 0 . 1 . 9 6 , 3 2 , 2 0 6 , 1 9
3 . 9 6 , 1 7 3 , 2 6 3 , 3 . 2 0 1
104 D A T A 1 , 2 4 0 , 1 . 9 6 . 3 2 , 2 2 7 . 1 9 3 , 9 6 , 1
7 3 . 2 5 4 , 3 , 2 0 1 _ 2 4 0
106 D A T A 5 , 2 0 1 , 1 , 2 4 0 . 5 , 9 6 , 3 2 , 1 5 0 . 1 9
3 . 9 6 , 3 2 . 1 3 0 . 1 9 3 , 9 6
108 D A T A 1 7 3 „ 2 2 0 , 2 0 1 , 1 2 3 , 2 0 9 , 2 0 , 3 2
, 5 5 . 1 9 3 , 3 2 , 3 8 , 1 9 4 , 1 6 9
110 D A T A 1 , 1 4 1 , 1 6 8 : 2 . 1 6 9 , 2 , 1 4 1 , 1 6 9 ,
2 , 2 3 4 , 2 3 4 , 2 3 4 , 9 6 , 2 0 1
112 D A T A 1 1 9 , 2 0 6 , 2 0 , 3 2 , 7 8 , 1 6 3 , 3 2 , 3 8
,1 9 4 , 1 6 9 . 1 , 1 4 1 , 1 6 9 , 2
114 D A T A 1 6 9 , 2 , 1 4 1 , 1 6 8 , 2 , 2 3 4 , 2 3 4 , 2 1 1
4 , 9 6 . 2 0 1 , 1 2 6 , 2 0 8 . 9 , 1 6 9
116 D A T A 1 , 1 4 1 , 2 9 4 , 3 , 2 3 4 , 2 3 4 , 2 3 4 , 9 6
, 2 0 1 , 1 2 5 , 2 0 8 , 9 , 1 8 9 ,
118 O A T A 1 4 1 . 2 6 4 . 3 . 2 3 4 , 2 3 4 , 2 3 4 , 9 6 , 2
0 1 . 1 1 0 , 2 0 8 , 9 , 1 6 9 , 1 , 1 4 1
120 C A T A 2 5 2 , 3 , 3 2 , 2 4 4 , 1 5 4 , 9 6 , 2 0 1 , 1 0
9 . 2 0 8 . 9 , 1 6 9 , 1 , 1 4 1 , 2 5 3
122 D A T A 3 , 3 2 . 2 3 8 , 1 9 4 , 5 6 , 9 6 , 2 5 2 , 3 , 2
0 1 _ 2 4 0 , 8 , 1 7 3 , 2 9 3

9 2 , 9 6 . 1 7 3 , 2 .

1 6 , 2 0 8 , 2 3 8 , 2

- 2 0 8
1
2 0 6 .
1 6 ,
1 . 2 4 0 . 3 5 , 2 0 1

, 1 9 4 , 9 6 . 1 7 3 ,

2 3 8 , 3 , 2 0 6 , 2 3

2 0 9 , 1 7 3 . 1 , 2 0

124 C A T A 3 , 2 0 1 „ 2 4 0 , 1 ,
4 1 , 2 , 2 0 8 , 1 7 3 . 1
126 D A T A 2 0 8 . 1 4 1 , 3 , 2 0 8
9 6 , 1 6 9 „ 1 4 1 , 2 6 2 , 3 , 9 6
128 C A T A 1 6 5 „ 1 4 1 , 2 5 3 ,
3 , 2 0 1 _ 2 4 0 , 1 , 9 6
130 D A T A 1 7 3 , 2 5 3 , 3 , 2 0 1

, 2 4 0 , 5 , 2 0 1 , 2  3 _ 2 0 1 3 , 1 4 1 , 2 , 2 0 8
132 D A T P 1 7 3 . 1 , 2 0 6 , 1 4 1 , 3 , 2 0 8 , 2 3 4 , 2 3
4 , 2 3 4 1 _ 9 6 . 9 6 , 1 6 9 , 1 2 8 , 1 4 1
134 DAT A4,212 ,1ss,11 ,141 ,5 ,212 ,169
, 1 0 , 1 4 1 , 1 , 2 1 2 , 1 6 9 , 1 3 5
136 E A T A 1 4 1 . 4 , 2 1 2 , 9 6 „ 2 6 5 , 1 , 4 7 „ 3 5
,1 0 . 5 2 „ 3 6
138 C A T 0 3 6 , 3 2 , 2 2 3 „ 1 0 7 , 1 1 „ 2 5 5 „ 2 5 .
6 „ 2 5 5 _ 3 2
140 D A T A 2 2 3 , 2 5 9 „ 2 6 5 , 3 6 , 2 5 5 „ 3 2 , 3 2
, 1 7 0 , 1 9 3 , 3 2 , 1 8 8 , 1 9 3
142 D A T A 3 2 , 6 0 , 1 9 4 , 3 2 , 7 2 , 1 9 4 , 3 2 , 2 5 0
,1 9 4 . 3 2 , 1 0 4 , 1 9 4 , 3 2 , 7 5
144 D A T A 1 9 6 , 3 2 , 1 3 , 1 9 6 , 3 2 , 1 0 2 , 1 9 6 , 7
6 . 4 9 , 2 3 4 . 1 2 0 , 1 6 8 , 8 0 , 1 4 1
146 U A T A 2 0 , 3 , 1 6 5 , 1 9 5 , 1 4 1 , 2 1 , 3 , 9 9 , 9
8 , 1 2 0 , 1 6 9 . 4 9 , 1 4 1 , 2 0
148 D A T A 3 , 1 6 9 , 2 3 4 , 1 4 1 , 2 1 , 3 , 8 9 . 9 6 , 1
6 0 , 5 , 1 8 5 . 8 , 4 . 2 4
150 D A T A 1 0 5 , 1 , 1 5 3 , 9 , 4 , 2 0 1 , 5 9 , 1 4 4 , 9

1 6 9 . 4 6 , 1 E 3 , 8 , 4
152 D A T A 1 3 6 , 2 0 8 , 2 3 5 , 2 0 2 , 2 6 , 2 3 2 , 1 9 4
. 9 6 . 3 2 , 2 7 . 1 9 5 , 3 2 , 1 3 6 , 1 9 5
154 C A T A 2 3 4 , 2 3 4 , 2 3 4 , 9 6 , 3 2 „ 1 9 2 , 3 2 ,
1 E 6 , 1 9 2 . 9 6 , 1 6 , 1 5 4 . 3 2
166 D A T A 3 9 , 1 9 4 , 3 2 , 2 7 , 1 9 5 , 2 3 8 , 3 2 , 2 0
8 , 2 3 9 . 3 2 , 2 0 8 . 9 6 , 2 3 8 , 1 9 8
169 0 A T A 2 . 7 6 , 1 7 4 , 1 9 5 , 1 6 9 . , 1 4 1 . 1 9 6 ,
2 . 1 7 3 , 1 8 9 , 2 , 2 0 1 , 1
160 C A T A 2 4 0 , 6 , 2 3 9 , 1 8 9 , 2 , 7 6 , 1 7 4 , 1 9 5
. 1 5 9 . . 1 4 1 . 1 8 8 , 2 , 1 4 1
162 D A T A 1 8 5 , 2 , 9 6 , 1 6 2 „ 1 8 9 . 4 , 2 0 8 , 2 5
4 . 4 . 2 0 8 , 1 6 2 „ 1 8 9
164 2 P T A 5 , 2 0 8 , 2 0 1 , 1 4 0 , 2 4 0 , 9 , 2 6 4 , 5 ,
2 0 9 , 2 3 2 , 2 3 2 , 2 2 4 , 1 0 , 2 0 8
166 D A T A 2 4 0 . 1 5 9 . , 1 5 7 , 5 , 2 0 8 , 1 7 3 , 1 8 ,
2 0 E 3 ,1 5 7 ,4 ,2 0 8 ,9 6 ,9 E
168 9 A T A 9 6 . 1 7 3 , 1 9 0 , 2 , 2 0 1 , 1 0 , 2 4 0 , 4 ,
2 3 E L : 9 0 . 2 , 9 6 , 1 6 9 ,
170 S P T A 1 4 1 , 1 9 0 , 2 , 3 2 , 3 3 , 1 9 6 , 9 6 , 1 7 3
.2 5 0 , 7 . 2 0 1 , 2 1 2 , 2 4 0 , 7
172 0 A T A 2 3 6 , 2 5 0 , 7 , 3 2 , 5 6 , 1 9 6 , 9 6 , 1 6 9
. 2 0 6 , 1 4 1 , 2 5 0 , 7 , 3 2 , S E
174 D A T A 1 9 6 , 9 6 , 1 7 3 , 2 5 0 . 7 , 1 4 1 , 2 6 1 , 7
,1 4 1 . 2 5 2 , 7 , 1 4 1 , 2 6 3 , 7
176 C A T A 1 4 1 , 2 5 4 , 7 , 1 4 1 , 2 5 5 ,
-
, 9 6 , 1 7 3

9 6 , 1 7 3 „ 2 0 8 , 1

, 2 3 4 , 2 3 4 , 2 3 4 ,

3 , 9 6 , 1 7 3 , 2 5 2 ,

„ 2 4 0 , 1 , 5 6 , 1 7

= = =  = = =  = = = = = = 1



C  BM G a m e

J 3 4 , 8 4 , 8 0 , 8 0
302 D A T A 6 4 , 6 4 , 2 , 8 , 9 , 2 , 1 , 9 , 2 6 , 1 0 6 , 1
2 8 , 3 2 . 3 2 , 1 2 8

434 D A T A , 6 2 , „ „ ,  , , , ,
436  D A T A , „ 2 4 0 , „ ,  , , ,
438 D A T A „ 2 8 „ 2 4 8 , 3 1 , 3 , 2 4 8 , 1 5 , 2 0 7 ,

304 D A T A 5 4 , 8 0 , 8 4 , 8 6 , 1 9 , 6 3 , 6 3 , 2 4 3 , 2 2 4 0 , 1 6 , 2 5 6 , 2 2 4
4 3 , 2 4 3 , 2 6 6 , 5 3 , 2 4 0 , 2 6 2 440 D A T A 1 9 , 2 8 6 , 2 2 4 , 1 8 , 2 0 7 , 1 9 2 , 1 9 , 2
306 D A T A 2 S 2 , 2 0 7
7
,
2 0 7 , 2 0 7 , 2 8 8 , 2 6
2 , 5 2

4 8 . 1 9 2 . 1 6 . 2 8 8 . 1 9 2 , 1 6 , 2 5 6
, 6 2 , 6 2 , 6 3 , 6 0 , 1 2 , 1 8 , 3 442 D A T A 2 2 4 , 3 1 , 2 5 5 , 2 4 8 , 3 1 , 1 8 5 , 2 4 8 .
308 D A T A 6 2 , 6 2 , 6 2 , 6 3 , 6 0 , 4 8 , 2 4 0 , 1 9 2 , 3 1 , . 2 4 8 . „ .
8 6 , 8 6 , 9 0 , 9 0 , 1 0 6 , 1 1 1 444 D T   2 9 0 ,
310 D A T A 1 7 5 , 1 7 6 , 1 q 9 , 1 4 9 , 1 6 6 , 1 6 6 , 1 6 446 D ATA - 7   3 , 2 2 4 , 1 6
9 , 2 4 9 , 2 6 0 , 2 6 0 , 1 7 6 , 1 7 6 , 1 1 1 , 1 0 6 448 C A T A 2 0 7 , 2 2 4 , 2 3 . 2 6 6 , 2 2 4 , 1 9 , 2 8 . 9 „
312 D A T A 8 0 , 8 0 , 8 8 , 8 6 , 2 6 0 , 2 6 0 , 2 4 9 , 1 6 192 4 9 , 2 E 5 - 1 2 8 . 3 2 , 2 3 9 , 1 2 8
9 , 1 6 5 , 1 6 6 , 1 4 8 , 1 4 8 „ 460 C A T A 3 2 , 2 6 1 , 1 2 8 , 4 6 , 2 6 5 , 1 2 8 , 1 8 , 2
314 D A T A 5 , 2 2 , 8 8 , 8 9 , 1 0 1 , 1 0 1 „ , 8 0 , 1 4 5 6 . 1 9 2 . 2 3 , 2 8 6 . 2 2 4 , 1 6 , 2 E 6
8 , 1 0 1 , 1 0 1 , 8 9 , 8 8 952 D A T A 2 2 4 , 7 , 1 9 6
316 D A T A 8 9 , 8 8 , 1 0 1 , 1 0 1 , 1 4 8 , 8 0 „ , 1 0 1 484 D A T A „ ,  2

4 0, 1 0 1 , 8 9 , 8 8 , 2 2 , 6 466 D A TA  2
1
9  1 2
7
,
1 9 2 , 2
, 6 3 , 1

318 D A T A „ 2 0 , 2 1 , 8 1 , 8 1 , 8 6 , 2 1 , 2 1 5 , 2 9 2 .4
0 , 8 4 , 6 8 , 6 9 468 C A T A 3 1 , 1 2 8 . 4 , 3 1 , 1 2 8 , 1 2 , 3 1 . 1 2 8 ,

•

Program Listing 1 (cont.)

328 D A T A 8 6 , 8 5 , 8 , B 5 , 1 7 0 , 1 7 0 , 1 7 0 , 1 7
178 D A T A 2 3 9 , 1 9 1 , 2 , 9 6 , 1 6 9 „ 1 4 1 , 1 9 1 ,  0 , 1 7 0 , 1 7 0 , 1 7 0 , 1 7 0
2 , 3 2 . 2 3 7 , 1 9 6 , 9 5 . 3 2  4 0 0  D A T A 8 6 „ 6 , 8 5 , 8 0 , 6 , 4 8 , 2 4 , 1 4 0 , 2 6
180 C A T A 1 6 4 , 1 9 6 , 1 7 3 , 1 6 , 2 0 8 , 8 5 , 1 7 3 „ 8 0 , 8
8
, 1 4 ,
5 0

3 0 . 2 0 8 , 2 0 1 , 5 . 2 0 8 , 1 2 , 1 5 9  4 0 2  D A T A 1 1 2 , 7 , 2 4 , 2 2 4 , 3 , 2 5 9 , 1 8 2 , 4 9 ,
182 D A T A , 1 4 1 , 9 , 2 0 8 , 3 2 , 8 5 , 1 9 6 , 1 4 1 , 4  2 3 1 , 1 4 0 , 1 2 0 , 8 0 , 3 0 , 2 8 9
, 2 0 6 , 8 6 . 2 0 1 , 1 0 , 2 0 8  4 0 4  D A T A 2 6 6 , 2 6 6 „ „ 2 6 6 , 2 5 5 , 2 5 8 , 1 2 0
194 D A T A l 2 , 1 6 9 „ 1 4 1 , 7 , 2 0 8 , 3 2 , 9 8 , 1 8  , 8 0 , 3 0 , 4 9 , 2 3 1 , 1 4 0
6 , 1 4 1 , 6 , 2 0 E 1 , 9 6 , 2 0 1  4 0 6  D A T A 3 , 2 6 6 , 1 9 2 , 7 , 2 4 , 2 2 4 , 1 2 , 6 0 , 4
186 C A T A 1 8 , 2 0 8 , 1 2 , 1 6 8 „ 1 4 1 , 8 , 2 0 8 , 3  8 , 2 8 , 8 0 , 8 8 , 6 0 , 2 4
2 . 6 6 , 1 8 6 , 1 4 1 , 8 , 2 0 8  4 0 8  D A T A 1 4 0 , 8 6 , 8 0 , 6 , 9 6 „ 6 , 1 2 7 „ „ ,
188 D A T A 9 6 , 2 0 1 , 3 4 , 2 0 9 , 1 2 , 1 6 8 „ 1 4 1 „
1 1 . 2 0 8 , 3 2 , 8 6 , 1 8 6 , 1 4 1  4 1 0  D A TA  1 2
190 D A T A 1 0 , 2 0 8 , 9 6 , 2 0 1 , 6 6 , 2 0 8 , 1 2 , 1 6  4 1 2  D A T A „ 1 2 „ , 1 2 „ , 1 2 „ , 1 2 „
9 _ 1 4 1 , 1 3 , 2 0 8 , 3 2 , 8 6  4 1 4  0 A T A l 2 „ , 1 2
162 D A T A 1 9 6 , 1 9 1 , 1 2 , 2 0 8 , 9 6 , 2 0 1 , 1 3 0 ,  4 1 6  D A TA ,  , , , , , , ,
2 0 8 , 1 2 , 1 6 9 „ 1 4 1 . 1 6 , 2 0 8  4 1 8  D A T A , 1 2 7
184 D A T A 3 2 , 9 6 , 1 9 5 , 1 4 1 , 1 4 , 2 0 8 , 9 6 , 2 0  4 2 0  D A T A 2 4 8 „ 3 1 , 2 6 4 „ 1 2 7 , 1 2 7 , 1 2 8 , 2
1 , 6 , 2 4 0 . 5 6 , 2 0 1 , 8 . 2 4 0  6 4 , 6 3 , 2 6 9 , 2 6 2 , 3 1 , 1 2 7
186 D A T A 5 2 . 2 0 1 , 1 7 , 2 4 0 , 4 8 , 2 0 1 , 3 3 , 2 4  4 2 2  D A T A 2 4 8 , 3 1 , 1 4 3 , 2 4 8 , 3 1 , 2 4 . 8 , 2 4 8 ,
0 . 4 4 . 2 0 1 . 5 8 , 2 4 0 , 4 0 , 2 0 1  6 3 , 2 8 4 , 1 2 4 , 1 2 7 , 2 6 6 , 2 6 4 , 2 9 6
198 D A T A l 2 9 , 2 4 0 , 3 6 , F n 1 , 7 , 7 4 0 , 3 2 , 2 0  4 2 4  D A T A l 2 8 , 2 6 6 , 2 6 4 „ 1 2 7 , 2 4 8 „ 3 1 „
1 , 1 1 , 2 4 0 , 2 8 , 2 0 1 , 1 9 , 2 4 0 P I I P

200 0 A T A 2 4 , 2 0 1 , 3 6 , 2 4 0 , 2 0 , 2 0 1 , 6 7 , 2 4  4 2 6  D ATA 2 4 0 „ „
0 , 1 6 , 2 0 1 , 1 3 1 , 2 4 0 , 1 2 , 1 6 8  4 2 8  D ATA 1 2 4 „ 6 2 , 1 2 7 „ 2 6 4
202 D A T A , 1 4 1 , 3 0 . 2 0 8 , 1 4 1 , 2 0 8 , 2 , 2 3 4 ,  4 3 0  D A T A 6 3 , 1 9 8 , 2 6 2 , 6 3 , 2 6 5 , 2 4 8 , 7 8 , 1
2 3 4 , 2 3 4 . 8 6 , 1 6 9 , 1 , 1 4 1  2 7 . 2 4 0 , 7 8 , 1 4 3 , 2 4 0 , 7 8 , 2 4 9
204 D A T A 2 0 8 , 2 , 2 3 4 , 9 6  4 3 2  D A T A 2 4 0 , 6 3 , 2 5 4 , 1 2 0 , 6 3 , 2 5 5 , 2 6 2 ,
300 D A T A 8 8 , 1 0 1 , 2 6 , 2 6 , 6 , 5 , / , 1 , 8 5 , 8 6  1 2 7 , 1 8 8 , 2 6 4 , 1 2 7 „ 2 6 4 , 1 2 4

320 D A T A 8 6 , 8 4 , 9 4 , 8 0 , 4 , 6 , 1 , 1 , 1 , „ , 1  e . 3 1 „ 1 2 . 3 1 ,
6 ,8 0  4 5 0  D A T A 4 , 6 3 , 1 2 8 , 5 , 6 3 , 1 2 8 , 3 , 1 2 7 , 1 2
322 D A T A 6 4 , 6 4 , 5 4  2 3 1 , 2 1 8 „ ,  8 , 1 . 2 6 4 . . .
324 D A T A „ 1 6 , 1 6 „ „ , „ „ B , B  4 6 2  D ATA 2 9 0
32E D A T A l 2 , 1 2  B 6 , 8 6  8 6 , 8 8  4
6 9  D A T A  
1 2 4= =  = = = =



, 1 , 1 6 9 , 1 2 6 , 1
478 O A T A 1 4 9 , 1 2 8 „ 1 6 9 , „ 1 9 5 , „ 1 0 2 „
.6 0 .

1  I  : -

468 1  •D A T A 3 „ 2 . 3 „ 3 , 3 „ 1 , 7 ,  _
470 D A T A , 1 4 2 „ , 1 2 4
472 DATA 2 4 0 „ „ , .
474 DATA 6 0 , „ 1 0 2 , „ 2 0 3
476 D A T A „ 1 4 9 - 1 , 1 8 8 , 1 2 8 , 1 , 1 4 9 , 1 2 8

480 On Tn  , , , , , , , ,  , , , , , , ,
3 8500 P 0 K E 1 9 8 .2 :P 0 K E 6 3 1 .1 3 :L OA D

Program Listing 1 (cont.)

Program Listing 2

0 '
,
. .
6
3
2
4
8 :
P
C
K
E
.
J
-
2
2 ,
P
E
E
K
L )
- 4
- 2
2
=
1
6

: P O K E U
-
4 - 2 4 , 2
5 : P O K E
V
+ 3 2 , 0 :
P O K E U
- ' 3 3 , 0

:P0KEUA-34,2
20 P9KEL.)-4-35.10
25 5 1 = 5 4 2 7 6 : 5 2 = 5 4 2 7 7 : 5 3 - 5 4 2 7 3 : S U = 5

P O K E S 3
4
- 1 4 , 1 5 :
P O K E S
U , 7 8

30 F 0 K E 5 1 4 - 2 0 , 3 1 : F O K E 5 1 4 - 1 2 4 5 = T 0
1000
33 C 3 -1 0 :FOR T=4 T0 1 4 STEP2 :POKEL I+T,O:
P O K E U
4
1
- 4
- 1 , 6 : G
= 6
4
- 3 1 : N
E X T

35 POKEU +2 1 ,2 5 5 :POKEU ,0 :POKEL J4 -1 ,1 3
9 : P O K E 2 0 4 0 , 2 0 4 : P O K E 2 0 4 1
1
2 0 5 : P O K E U +
3 9 ,3
37 P O K E U + 4 0 . 3 : P O K E V -
0
- 3 5 , 1 3 : P O K E U + 3 4
. 2 : P O K E S U A
-
7 , 8 : P O K E S U
+ 1 4 , 1 6

39 FOR T- 2 0 q 2 T0 2 0 4 7 :P OK E T,2 0 6 :N E X T
40 P OK E 1 0 2 0 ,0 :P 0 K E 1 0 2 1 ,0 :P OK E 8 2 0 ,0
.POKEU * 3 0 ,0
45 G = 1 0 : F O R T = S T 0 1 5 S T E R 2 : P O K E U
4
- T , 6 :
C=6427 :NEXT
64 P 9 K E 5 4 2 7 5
4
- 1 4 , 2 0
99 IFO9 •.1 TH EN 3 OSU B5 0 1 :6 0 1 0 5 0 5
100 A S = " E c  B J E s  C J E s  D J C s  E J E s  F J E
s : 2 : 5  J J E s  M J E s  N J E s  0 J C s  R 3 E
-
L E F T
2CLEFT2ELEFT
JELEFT3CLEFT3CLEFTJELEFTJELEFT3ELE
FTJELEFTJEDOWNDEs A J E s  6 3
1
. : s  E J E s  H
JEs K J E s  L j E
s P J E s  OJ C s  5 3 E s  T J E U P 3 " : 0 0 - 1
102 B S = " E c  7 J E s  L i 2 " : 0 0 $ " E 0 O W N J " : P
R IN T"E H OM E 2 " ; :FOR TOT0 1 1 :P R IN TD OS ;
: N E X T : P R I I T "
l c  7 7 . s  Y 2 " ; : F O R T O T 0 3 7 : P R I N T B S ;
103 N E X T : P R I N T " E s  Y 3 " ;
104 P R IN T"C OOWN 2 " ; :FOR TT- OT0 4 :FOR T
-
0
T
0
3
:
P
P
I
N
T
A
S
;
:
6
0
5
U
8
2
0
5
:
N
E
X
T
T
:
P
R
I
N

T"EC OWN 2 ";:N
EXTTT:PR INT"EHOMEJCWHITEJ"

Program Listing 2 (cont.)

P . 0 6 4 : 9 - 4 2 0  P C K E S 1 , C . F O K E , 3
1
106 F 0 R I = 0
-
1
-
0 8 0 5 T E F 2
: P O K E A -
0
-
R N D ( 1 ) * 9

.6 6 :6 0 S U B 2 0 0 :N E X T:P OK E S 1 ,6 4
107 F O R I 9 O T 0 1 6 0 S T E P 2 : P 9 K E A
-
i
-
R N D ( 1

4
8
,
8
7
:
6
0
5
U
8
2
0
0
:
N
E
X
T
:
P
O
K
E
S
1
,
6
4

108 F O R I = 1 6 0 T 0 2 4 0 5 T E P 2 : P O K E A
4
- R N D C 1
) * B ,4 6 :6 0 5 U 9 2 0 0 :N E X T
110 IFC L =1 TH EN GOSU B5 0 1 :6 0 1 0 6 0 0
112 6 O5 U 8 5 0 0
120 6 0 T 0 6 0 0
200 P OK E S 3 , I :P OK E 5 1 ,7 1 :R E TU R N
205 P OK E S 1 ,1 2 8 :P OK E 5 2 ,1 2 :P OK E 5 3 ,5 0
.POKES1,135 :RETURN
500 PRINT"EHOMEJEREO3 S C O P E  EC YA
.
'
J
J
0
0
0
0
0
0  
E
R
E
U
M
:  
:
C
Y
A
N
]  
E
R
E
O
:
H
I
E
H

SCORE ECYAN
Cc 2 2 " :1 2 0 = 1

801 P R IN T"C H OM E J E C Y A N J " ; :P R IN TTA B (
1 6 ) : L I : T A B ( 3 3 ) : H I C 1 )
505 IFC L 1 TH EN R ETL JR N
600 F O R T 1 7 5 T 0 2 5 T E P - 1 : F O K E S 3 , T : P O K
E S 1 ,1 3 5 :P OK E U ,1 7 7 - T :N E X T:6 0 T0 1 9 9 6
1000 PRINT"ECLEARJEDOWNJED0WN2E9OW
NJECOWNJECOWNJEc 8 2 " : P 0 K E 5 3 2 8 3 , 1 0 :
P 0 K E U
4 -
2 1 , 0 : 0
r 1 =
,
0
1030 P R I N T "  E s  I 3 C s  L J E s  K J
Es J J  E s  N J E s  N 2
1035 P R I N T " Cs K J  C s  E 2 E
s F J  E s  P 3 E s  0 3
1040 P R I N T "  E s  C J C s  0 3  E s  I 3

Es 9 2 E s  H A  E s  K J : s  L J E s  K J  E s  L 3
I s  L J E s  K

H s  L 3  E s  L J E s  K J E s  L A  E s  0 3 E 5  R :
1045 P R I N T "  E s  A J E s  B 2  E s  K J E s

LJCs K J E s  L J E s  K 3 E s  L 2 C s  K J  C s  L 2
Es L J  E s  K J

Es K 3  E s  L J  E s  S j E s  T J
1050 P R I N T "  C s  L 3  C s
KJEs L J E s  K 3  E s  L J  E s  L J  E s  K

1055 P R I N T "  E s  U J C s  U j E s  U J E s
UJEs U J E s  U 3 E s  U 3 E s  U J E s  U J E s  U JE

s U J E s  U 2 C s
UJCs U J C s  U J E s  U J E s  U J E s  U J E s  U 3 C s

U3Cs U J E s  U J C s  U J E s  U J E s  U J C s  U j :
s U 3
1060 P R I N T "  E s  K J E s  I_ JC s  K J
EsL 2 : s  K J E s  L n s  K ]  E s  L 2  E s  K 2
Es L J E s  K 3  C
s K J E s  L J C s  K J  E s  L J
1080 PRINT"EGREENJECOWN3ECOWNJ B Y
FRANK TOU T :  1 9 8 5  :  S P A C E  T O  P L A Y .
" : 0 - 5 3 2 8 2 : P O

=



C 6 4  G a m e

Program Listing 2 (cont.)

KE198 ,0
1090 GE TA S : FOR T1 T0 1 5 : P C X E C ,T: N E X T
: I F
-
A S
< >
"  
"
T
H
E
N
1
0
9
0

1096 D O.. . .0 : 1 - 1 - 3 : 6 0 : P R IN T" E C LE A R ) " ;
: P 0 K E 5 0 2 6 5 ,3 : P U O: GOTC 3 3
1998 5 Y 6 5 0 0 3 0 : P 0 K E 5 6 3 2 5 , 1 8 : 0 Q = 4 6
7
42000 S Y S D O: J . . IN T ( P E E K ( U ) /8 ) + IN IC R E
E K ( R ) / 8 ) * 4 0
1 -
H : J J = P E E K (
J )

2002 I F J J 5 S O R j J = 7 1 C R J J - 7 5 0 R J J = 8 0 0
RJJ-83THENGCSUB3000
2004 I F P U 1 C 0 T H E N 4 0 0 0
2006 IFR E E K C 7 2 0 ) 1 TH E N 5 0 0 0
2010 6 0 T 0 2 0 0 0
3000 P 0 K E J , 3 2 : P 0 K E J
4 -
1 , 3 2 : P O K E J
-
3 9 ,

3 2 : P O K E J - 4 0 , 3 2 : P U = P U + 1 ; S Y 9 6 0 0
8 4
: R E
TURN
q000 S Y S 5 C 0 4 3 : 0 = 5 3 2 8 1 : F O R T O T 0 2 6 5 :
POKED,T:NEXT:POKED,0
4002 Gf r -4 9 1 5 2 :FOR T0 T0 2 5 5 :SYSO:N EXT
: P U = 0 : I F P E E K ( S 0 2 6 5 ) > O T H E N P O K E S
0 8 6 5,PEEK (6 0 2 6 6 )
-1
4004 F 0 R 1 0 1 0 2 0 0 . 3 - R E E K ( 5 0 2 6 6 ) : 6 Y 6
5 0 0 8 4 : N E X T: GO5 U 9 5 1 0 0 : 0 L
-
1
4006 O D = 0 : P O K E 5 3
4
- 1 4 , 1 0 : P U = 0 : 6 0 T
0 3 3

SOCO 9 Y 9 9 0 0 4 3 : P O K E S 1 , 1 2 8 : P O K E 6 1
4 -
7 ,
1 2 6 :POK E9 1 +1 4 ,1 2 8
5002 P OK E 6 6 3 2 5 ,2 0 : P OK E S 2 ,1 6 : P C K E S
2+ 7 ,1 6 : P OK E S 2 + 1 4 ,3 1 : FOR T7 5 TO1 S TE P
-1 :SY5 5 0 0 9 q
SCULL P O K E S 3 , T : P O K E S 3
4
- 7 , T : P U K E S 3
4 -
1 4

, T : P O K E 5 1 , 1 2 9 : P O K E S 1
4
- 7 , 1 2 9 : P O K E 9 1
4 -

1 4 ,1 3 6 :N EXT
5006 5 Y 5 5 0 0 4 3
5012 F O K E 6 1 , 6 4 : P O K E S 2 , q 7 : F O R T =
2 5 5
T
O I S T E P - 2 : P O K E 5 3 , 1 : P O K E S 1 , 6
6
: N E X T
S014 G C S U 6 5 1 0 0 : L I L I - 1 : I F L I < I T H E N
7COO
S016 P OK E U + 2 1 ,0 : 5 0 T0 3 3
5100 S = C : F 0 R I = 0 T 0 5 : 5 0 . . P E E K C 1 0 3 3
- 1 -
I )
- 4 8 : S S * 1 0 : 6 6
4
- 5 C : N E X T I : R
E T U R N

5000 P O K E U 4 - 2 1 , 0 : I F S < H I ( 5 ) T H E N
5 0 0 66003 PR IN T" EC LEA R H R IGH TH D OWN H OO
WNHOOWN2EDOWNHOOWN3EBLUE)HIGH C R
EMSCORECPUR
PLE] C H A MP!!" :1 N PU T" E0 OWN H D OWN 3

COOWNHYELLOW3PLEASEEOYAN
1 S T A T E EPURPLE] Y OU

[SREENJNAMEEYELLOW]";NAS
6006 H I S ( 5 ) = N A S : H I C 5 ) . " 9
5006 F O R I = S T O 2 S T E P
-
1 : F O R J = 2 T O I
6007 I F H I ( J ) < H I ( J - 1 ) T H E N 6 0 2 0
6009 T = H I C J - 1 ) : N A S H I S ( J
-
1 ) : H I ( J
- 1

5010 H I ( J ) = T : H I S ( J = N A S
6020 N E X T J , I
5022 P R I N T " E C L E A R 3 " ; : 2 S
-
" E c  8 3 E s  Y
1E5 2 3 E s  Y J E s  2 2 E s  Y J E s  Z 1 E 5  Y J E s
22E5 Y 2 C 5  2 ]
Es Y 3 C s  2 3 E s  Y 3 E s  Z J E 5  Y J C s  Z J E s  Y
3Cs 2 2 E 5  Y 2 C s  2 2 E 5  Y J E s  2 3 E s  Y J E s
23Es Y J C s  2 3
Es Y J E s  2 2 E s  Y 3 E s  2 ] E s  Y 3 E s  Z ] E s
]Es  2 ] E s  Y 3 E s  2 2 E 5  Y 3 E s  Z 1 E 5  Y 3 C s
ZJEs Y ] E s  2 2
Es Y 2 E 5  Z 2 E 5  Y J C s  2 J E s  Y3CYELLOW2"
6 0 2 3  F O R T 0 T 0 2 2 : R P I N T 2 5 ; : N E X T : X S = "
CRIGHT3CRIGHT1ERIGHTJERIGHTHRIGHT
3 C R IE H TH R IG
H TH R IGH T3 ER IGH T3 ER IGH T]

ER IGH TJ ER IGH TH R IGH TIC R IG
H TH R IGH TJ ER
IGH TH R IGH TH R IGH TD E R IGH TJ E R IGH T
3
E
R IGH T]"
6025  PRINT"EHOME]CDOWN3CDOWNIEDOWN
3CDOWN3CDOWN:COOWNHOOWN3";:FORTO
1 0 9 :PR IN TXS;
:NEXT
6029 P R I N T " E H O M E J E R I G H T 2 E R I G H T
3
E R I
SHTJERIGHT2ERIGHT2ERIGHTJERIGHTJER
IGHTJERIGHT]
E R IGH T J E R IGH T 2 E 0 OW N 2 E OOW N 3 E
0
OW N
2
E D

OWN2E0OWN3CDOWN2E0OWNJEREOJ H I - S C O
RES
6030 R EM" PR IN T E C Y A N )
[B LU E]"
6035 F 0 R I 1 T 0 6 : P R I N T T A B C 1 0 ) I ; " E R E
1
J

C P U R P LE 3 " X I ( I ) TA B ( 2 2 ) LE FT$ ( H IS C I
) ,7 ) " E B LU E 3 "
:NEXT
6050  0 - 5 3 2 9 2 : F O R T = 0
.
1 0 1 2 0 : P O K E O , T : P
O K E 0 + 1 , T 4 - 1 : F O R T T 0 1 C 3 6 : N E X T T T ,
1
: S O
101000
7000 LIJS"EHONEJEDOWNIEEICWN3COOWN
1
E
D OWN H R IGH TH R IGH TJ ER IGH T3 C R IGH T
3
E
RIGHT3CRIGHT

TJ ER IGH T:ER :EXTJ :PIGH T2 ER ISXT2 EPEC
n'AME E Y E L L
011C0UER":"EHEJME2CC0WN:EC0WN2E00
LONDEIDOWN2ERI6HTJERI9HT:ERISHT2EFI
XT1ERIGHT1CR
IGH TJER IGH T1 ER IGH T2 ER IGH T2 [P IC H T]:
P IGH T1 EFIGH T1 EP:SH T]ER ISH T1 ER IEH T:

7002 P C K E S 1 ,1 6 :P OK E S 2 ,3 1 :FC R T= 2 T i T
0 0 S TE P - 2 :P R IN TWI IP R IN TY $ :P 9 K E S 2 ,
-
1 ;
POKES1,71
7004 NEXT:GOTO6C0C

F ic



YOUR COMMODORE

Address c o o r m o n u n t ATARI 011it I BBC se
SPECTRUM Vit IS 81 APPLE

MATRA° L
I
M
O
S

DRAGON ELECTRON

_ CLASSIFIED ADVERTISEMENT -  ORDER FORM

ADVERTISERS PLEASE ADD 15% VAT

Adve rti se  n a t i o n a l l y  i n  t h e s e
columns for only 40p per word (min
charge 15 words). Simply print your
message i n  th e  coupon  a n d  send
with y o u r  cheque  o r  posta l  o rde r
made payable to Argus Specialist
Publications Ltd to:

CLASSIFIED DEPARTMENT
YOUR C OMMOD OR E
No 1 Golden Square, London W1
Tel: 01-437 0699
Name
Address

Tel no (day)

Please place my advert in YOUR COMMODORE for i s s u e s .

Please indicate no o f  insertions required.

20 KEY, MULTIFUNCTION
CALCULATOR WATCH
with evert order
for a Cassette 50

WORTH OVER 110

Vii
r:
1
1
4

•

•  Normal 12 and
24 hour time
mode

•  Calendar mode
,•  Alarm mode
•  Calculator

Mode

Including FRE E  M O O '  a nd P ostage

•••
SPECIAL

F R E E WATCH
OFFER...

CASSETTE 50 IS AVAILABLE ON
0 0 E h i e  ATARi DRAGON ELECTRON
VICI tie) ORIC-1 z y t a t  dappk2 Almos
Spectrum c o m m o d o r e  64 A m m o

F R E E
c a t e
w u t

I
t
e
h
t
o
e
r
v
e
w
r
a
y
t
c 
h

Cassette 50
EXPRESS DELIVERY-ORDER NOW!
O N L Y E9.95

_

P o st Co d . .

Commodore 64
Only you can save Europe from
destruction! It's ROCKET LAUNCH, the
thrilling war game that reproduces a
European map. More ambitious? Try
rescuing your crew under an ultrafast
GALACTIC ATTACK and escaping back to
your spaceship! Just two of the great
games on your Cassette 50, featuring
high resolution and user-defined
graphics, sprites, sound and music.
1. Maze Eater
2. Galactic Attack
3. Space Mission
4 Lunar Landing
5 Plasma Holt

Stertrek
I Rader lending

Attacker
9. Galactic

Deg Fight
10 Nino' Attack 7 6
11 Ivasive Action 2 7
12 Noughts Er 2 6

Crosses
13 Boggles 2 9
14 Pontoon 3 0
15 Ski Jump 3 1
16. Hangman 3 2 .

11. Old Banes 3 3 .  Inferno
111. Thin Ice 3 4 .  Ghosts
19. Orbriter 3 5 .  Submarines
20. Motorway 3 6 .  Rocket Launch
11 Force Field 3 7 .  Planets
22. Nina 3 1 .  Black Hole
23. Tunnel Escape 39. Dynamite
24. Barrei Jump 411.  Do Vow Sums
25 Cannonball 4 1 .  Derby Dash

Bartle 4 2 .  Space Search
Overtake 4 3 .  Universe
Sitting Target 44.  Rats
Smash the 4 5 .  Tanker
Window 4 6 .  Parachute
Space Ship 4 7 .  Jet MOblic
Jet Flight M t  High Arse
Phase, 4 9 .  The Force
Intruder 5 0 .  Exchange

Names a nd games m a y  vary  tor  each Woe  o f  comorger
•  w i n .  f m l o  m M i  = M I  • M i  m e n

P ottage  FREE In U K A d d  ( I  0 0  for  overseas orders
Free wa tc h and ta pe  will be  despatched within 7  days

postal ,
I enclose a c he que  I  -  1 , , ,
b c M  p a y a b l e  
t o

railer for C a s c a d e  Garn ro g  L td  •

Of through orly Po sr O ftro t by T e le rtSCASe rrGb •  rdo 65516531
For rre r
,  
f a i r .
,  
o o t
t o r
k i g  
e
r
t
e
n  
c
a
m
p
i
n
g  
l
o  
A
c
c
o
m  
d
a
r
r
l
a
y
r
•
r
d
•
n
d

Trundrard Vesa use our 24 hour 'orrice (0121ii SOW3-

F
P
1
1   
-
Cascade Games Ltd. 1-3 Heyeare Crescent.
Harrogate  N o r th  Y orkshire, H G1 5 B G.  E ngland

try V1012/135 T e l e p h o n e  104211504663 R o o ,  off 0O *AM A, 7.7•CiM4

- 1
1

1



Lineage: 40p per word. E n i

EPROMS C L U B S

Hitachi 2764 250ns (5K)
1 -  2 pieces E3.95. 3+ E3.50 LOOK!  F r e e  Me mb e r s h i p
Price includes VAT, P&P. Exchange your used or unwanted

Commodor Sof tware Firs t  snap
SILICON CITY.  Dept V. free! SAE for details to: Softsnap

1. Milton Rd. ,  Cambridge, C84
1 UV.

UK (VC) 85.  Malmesbury  Road,
Cheadle Hulme,  Cheshire,  SK8

Access/Visa Tel: 0223 312453, 70L

$and display: E9 00 per single column centimetre
Ring for information on series bookings/discounts.

All advertisements in this section must be prepaid.
Advertisements are accepted subject to the terms and conditions
printed on the advertisement rate card (available on request).

YOUR COMMODORE
01-437 0699
EXT. 322

Send your requirements to:
DAVID HORNE
ASP LID , 1 GOLDEN SQUARE,
LONDON W1

HARDWARE

NEW STAR SG-10C PRINTER
ONLY E249 TO INCLUDE VAT & NEXT DAY

DELIVERY BY SECURICCIR
*  1 0 0 %  compa tib le  w it h  yo u r Commodore  compute r.
*  1  2 0 cps dra ft  mode
*  T ra ct o r a nd f rict ion  fe e d sta nda rd.
*  Near Letter Quality  mode included.
*  1 9 2  gra phic mode  cha ra cte rs.
*  1 9 2   business mode  cha ra cte rs
*  9 0  i t a k  characters.
*  9 0  NU3 characters
*  Normal 80 col. Condensed 136 cpi.
*  Enlarged 2X, 3X & 4X.
*  Supplie d  w it h  inte rfa ce .'ca ble  a nd ma ins plug R EAD Y T O  GO

STRONG CO M P UT E R SYSTEMS
BRYP/8 COTTAGE, HEMEL. CARMARTHEN, DYFED SA32 70.1

TEL: (0267) 231245 FOR ASSISTANCE!!! c 6 4

*  BACK-UP-SYSTEMS FOR CBM-64 & VIC-20 *
The S ACI (• UP  BOAStO M k I  t h e  * avast  an d  csaie st was to  b e ck u p  yo u r tap e  wcwasn s
Wan  th is b o ard  yo u  can  co n n e ct a se cond  CBM  casse tte  d e ck to  so re  co mp u te r Y H A  can  co o ,
a p ro g ram on  th e  se cond d e ck wh ile  i t No d e  Irons the  fi rst Y o u  cern b e ck u p  Cul taxi  Sande rs,
d ata h ie s. e tc B A C K  •11P-BOAISO Nis 1 1 1 0  Inc P & P

BACK-UP BOARD M A2
This n e w wersoon o t o u r famo u s BACK -UP• BO ARD now, wo rk!,  t wo  wawa S wab b e d  In
NO Witakl •  o p e ra t e . .  the  M i .  I  Skire ckiati to  • GENERAT E • • 6 4 •  o wn e rs can  use  o w spe cial

Intender to tre o are  in  te a/in mate  a co p ,  o t •  p rcip arn  on  th e  se cond d e ck as it to ad s h o rn  th e
te at T h i s me thod  can  produce  a b e tte r twe n ty co p y th an  the  ongthe l S ACK• UP AO ARO  M k 2
and software r 14 60 inc P I P
Ce n se r
-
wo n  
w i n
c e  
R
e t
w
n  
y
o
k
e  
E l
e c
t u
p .
8 o
w d
,  
i
t  
p
w
c
h
m
a
d  
r
o
o
m  
u
s
.  
t
o  
b
e  
m
o
d
i
f
i
e
d  
t
o  
M
k  
2

tot 1 4  SO n cktrI n g  so lswe fe  and  PAP
AZIMUTH HEAD ALIGNMENT TAPS BY INTERCIPTOR FOR '64

Che ck d id  yo u r casse tte  d e cks we i r th is entbehent , I rrn r. rm C .  SO  n i  P I P
ROM SEKTICHANSET lOARD

Fit An s boded in  the  e sp arraro n  p o w o f yo u r -
6 4 '  a n d  y o u  
c a n  r e s e t  
A L L  
p r o g r a m s  
R e s e t s

p ro g rams th at •  ste n d ard  re se t swi tch  L e n t.  A  a o c k .  l o t .  2 7 § .4  AK sfaii,1 1  in also  hoe d  1 1 0
Inc P &P

JO YST ICK PO RT  S WI T CH F O R V I M  6 4
Lne th is ad ap to r to  al to w yO U in  change  h o rn  p o rt 1  to  n o n  2  at th e  push  e l a bunion. No  mo re

** * * * *  d tumbling  P l ay t wo  p laye r g ame s nosh one  lo ystich . lu st p u sh  b u tto n  ' o r p l o w
,  t r i n )
•
•

turn Snclu tte •  bu ilt in  re prd tire  swi tch  fo r Prove  imposob le  shoot •ewn sap o w n .  F o r th e  • 6 4
-e e rie r wh o  thought th e y h ad  swe rs
-
l h i n g  (  l e  
5 0  a r c  
P A P

Sand yo u r che que /PO  ro
-T U R B O T R O N I C  ( D e p t .  V C )

46 Rip o n  S o wn .  Parkinumn L an a Ho trian  We e r Sco tian .*  H A I  31.10
104221 5 2 0 2 0  ie urope  ad d  5 0 0  outside  Europe  ad d  ( I  5 0 1

FOR SALE

MOONRAKER £6.95
COO 64 la me  Dame features ta il
• F l y - I n t o  Ro i l in g  R a d a r  D i sp l ay

a M i m i  Red Target Screen
Altitude. Them. Scora Indicators,

Fuel/Purchase Option. Promotion.
Se nd yo u
,  
n a m
e  
A d d
r i e
S S  
&  
a
i
l D
,
O N
O Q
U e  
t
o

Jet J Gilmour Ltd., Dept ' , CUM
4 Copse Close, Liss, Hampshire
GU33 7EN, England 0U33 7EN,

Tel: 0730-893430

UTILITIES

COMMODORE 64 owners. Make
your tape think its a  disk! Com-
pletely reliable utility loads, Saves
and verifies any  programs at  I C
times norma l  s peed!  Casset te
E4.95 inc .  P&P Cheques  t o G
Moss. 472, Spring Road, Ipswich
Suffolk.

Super Breaker
Back-Up Board

For the (Commodore 64. CBM 128 and
VIC-20) Whe n a  se cond C OM  type
cassette units COntleCled to the board
It will make security bach.up copies of
casselle ba se d software . including
Turbo/Fast Loa de rs,  Ba sic anclifor
Machine C ode  a nd D a ta  File s. N O
additional software  is  needed. Ve ry
User Frie ndly t h e  ba ck-up copy is
made on the second cassette while the
original is loading on the first. Pnce at
Eft 95 Plus P&P.

RESET CARTRIDGE for CBM 64. This
cartridge will reset a ll. yee a ll. memory
resident p ro g ra m s. I n clu d in g  a l l
programs w h e r e  sta nda rd  r e se t
switches tout Price  EY 95 P & P .
PAP 5 5 p  U K  (Europe  a d d  0 .0 0 .
e lse whe re  a d d  E 2  001 S e n d
chequeipostal order,  o r  a  stamp for

d A ta / I ,  to

C Ke nt,  2 6  Northcepe We lk. Corby,
Northants

For enquiries telephone (0536) 742622

COMMODORE C16
DUAL CASSETTE INTERFACE

Transfer a ny C16  cassette program.
turbos. m ico d e  e t c. t o  a  se cond

datasette.
Interface I  tor C18 and .4 . £11.95 inc
P&P Interface I I
(  c i s .  
4 .  
C B
M  
6 4

and Vic 20: £14.95 Inc P&P.
Joystick interface, Connects a n y

joyetick to C16: £3.95 inc P&P
Cassette interface, connects any C2Ncassette to C1S E3.26 inc PAP

ChequesIPOs to:
J. FITZPATRICK (VC),
Alveley Ave, WIthIngton,
Manchester M20 9LID.

ACCESSORIES

PERIPHERAL BARGAINS

Quickshot II Joyst ick E 8 , 7 5
Gunshot II Joyst ick E 1 1 7 5
C-16 adaptor (for above) E.3.95
Reset switch (VIC 20/
CBM 64) E 3 . 9 5

Will reset all m-code programs.
Price inc ludes  Bas ic  reovery

program.
Free P&P UK,  Europe add E1,50.

rest add E2.50
Send Ch/P0 to:•
DATALINE,

246 Horbury Rd.,
Wakefield WF2 BRE

ACCOUNTS
SOFTWARE

CASH TRADERS'
BOOK KEEPING

Purchase Day Book
Daily Takings,

VAT Return IA.B.C.D,F)
Bank Statement

Petty Cash Statement
Detail listing of up to 99 nominal woe

19 accounts for creditor control
Final Accounts

£195.00 linc VAT  and postage'
Demoneltellion Pack: E11.50

tre(undable against purchase)
CASH WITH ORDER TO

Ref: VC, Quick-Count Ltd.,
15 Neeld Cres.. London
NW4 3RP. 01-202 5486

(ans rec.)

HOME ACCOUNTS
Put y o u r  hous e  i n  order !
Probably h o me  comput ing's
best u s e '  Comprehens iv e
coverage o f  bank  accounts.
Credit  c a r d s ,  H P  in -bu i l t
accuracy check.  Reocrds al l
transactions. Projec ts  cash-
fl ow f o r  any  period ahead.
Available for C.16 C8M64 or
VIC 20.  E8.45 or f ree details
from:

Discus Sof tware
Freepost,

Beach Approach
Orhcham 105  8BR
Tel: 08045 55532

SOFTWARE
GAMES

C16 OWNERS.  Don' t  miss  this
chance loge'  a great new strategy,
'Car Deal I t 's  only E4.75. Details at
18 Th e  Drive.  Saxton Gardens,
Leeds.

FOR SALE

GADGET 64 E5.95
This 1 0 0 4 . m a ch in e  co d e  C BM 6 4
cassette utility offers Append,  Delete.
Renumber (including Gold. Gout, . e tc)
Satisfyingly sample t o  use  Sim d  your
Name. Addre ss &  P .O  o r Cheque for

(595  (P&P Free) to
J&J GILMOUR LTD.

Deot VelUeb, 4  Copse Close LIES
Hampshire. GU33 YEW England

lot 0730-893430
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SOFTWARE

COMMODORE 6 4  DATABASE — DATAFILE
Powerful options include. print al l!selective records, delete. amend, save, load.
copy, a lphanumeric son,  use r defined fie lds,  me mory che ck,  tota l numeric
fields, multi field interrelational. global and between limits searches, e tc. Fully
menu drive n with  comprehensive,  e a sy to  use  instructions.
CBM 6 4  Icompiledl c a s s e t t e  [ 7 .4 5
CBM 6 4  (compiled) d i s k  E 10 .45

COMMODORE 6 4  WORDPRO — TEXTFILE
P o w e r fu l  w o r d  p r oc es s o r . fa c i l i t i e s  i n c l u d e  l a r g e  t e s t  b u t l e r ,  a u t o  c e n tr e
variable tab, Insert,  amend. delete, copy. move  test,  word count, right pustify,
paging. Join files,  multiple file  handling, print a llipart te st. e tc. Fully driven with
c om pr ehens i v e , e a s y  t o  u s e  i n s t r u c t i o n s .  G r e a t  v a l u e .
CBM 6 4  icom pile il c a s s e t t e  0 3 .2 5
CBM 6 4  Icompile dl d i s k  £ 1 0 .7 5
All programs with full documentation and guarantee arid can be used with a ll
direct conne ct C BM  6 4  printe rs including 1  520 prinvolotte r. Also  m ost
centronics w it h  sutiable hardware interface). Price  Includes fast de livery by
I'M class pos t Cheoues .
,
POs  t o :

A & C SOFTWARE
Dept. 4 . 7 5  Oa kthorpe  Ga rde ns,  T ivida le ,  We st  M id la nds B6 9  2 LF

Te lephone
- 
0 2 1 -
5 5 7  
8 5
9 6  
C
l  
9
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m
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COMPUTER REPAIRS IN
SOUTHEND

Spectrum/Plus E 1 9  95
Spectrum Kr13 faulls E 1 2  95
Interlace I / 2  E t a  95
New Spectrum power supply E 9  95
C 8 4 .
,
Vic 
2
0  
f
r
o
m  
E
1
2  
9
5

Above prices inc lude parts;
post & packing.

All r e p a i r s  a r e  guaran t eed  3
months. Call in or phone for more

details
MINNIE MICRO ELECTRONICS

12 EASTERN ESPLANADE.
SOUTHEND; ESSEX.

Tel; (0702) 62033/615809

OPEN? DAYS A WEEK

REPAIRS

Commodore 64 — El& Vic 20
— E12•50 ,  S p e c t r u m —
E10.50, 01_ — £30, 1541 Disk
Drives —  E20, and all Com-
mo d o re  sys tems. Send fault y
mac hine wit h note des c rib ing

fault  to:

TRI DE NT ENTERPRI SES
LTD

37 LINDEN HOUSE. COMMON ROAD.
LANGLEY, SLOUGH

TEL: 0753 48785

()yenta*  artquirlat weleome.
(Maw*  price ' Sr. Exclusla • a l

parts and VAT)

FOR HIRE

HIRE H I R E
STAFFS COMPUTER LIBRARY

CBM 64 OWNERS
J oin the f r iendly  Library .  W e  giv e y ou wh a t  y ou want .  I f  a t it le
is no t  on  our lis t  t hen w e  wi l l  ge t  it ,  i f  i t ' s  s t ill av ailable.
iGames  only )

•  A l l  t he lates t  Tit les
•  Fu l l  7  Day s  Hire
•  L o w  Hire  Cos t .  Fro m 7 5 p
•  u p  t o  4  G ames  per we e k
•  A l l  games  orig ina l
•  L o t s  o f  A mer ic an  Tit les
•  Low Hard and Sof tware prices
•  Me mb e rs h ip  O NLY £ 5 . 0 0

Free mic  Mo n i t o r  on jo in ing
Send y our c heques /pos tal orders  pay able t o:

STAFF CO MP UTE RS
The Newl ands,  Gr eensome Lane.  Staffor d

Attention! Commodore
Users.

THERE'S A WHOLE
LIBRARY OF

SOFTWARE FOR YOU
AT THE MIDLAND

COMPVMMBRARY..

•  Ca m a s  man Ws I SI S St e  r o w s .
a n d  O a t

•  K m  r i  • • • •
•  s s  am FS, .  Swel l  s u  s r *
•  A A  os os  as  . s o o .  so% i s  dol.NominlOn
•  • o r a m s  . . . M P S  s O n s S i
•  N o .  Si s s w . ps i d S r s .
•  S .  VsCS R .  I s .  Olt OS
•  l a  * O a M a n n .  a dda  da da dda ba

•  O d a ,  • • • •  a a a  . . , a a
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FOR SALE

SOCCER MANAGER ICOMMO-
dore 64). Manage your own team"
Four divisions F A. Cup Transfers
etc Send ES. K Palmer, 59 Park
Road. Sheffield S8 7DS

COMMODORE
C16

CASSETTE HIRE
AT LAST! .  A l l  t h e  t o p  games
available for the C18 can now be

hired from

DABSOFT
Library consta ntly updated a s ne w
games become available. Membership
tee of EILSO inductee 2 FREE Matilda'

OVER SO TITLES
One price  for a ny game. Charge o fi1 .25 inc PAP BOTH WAYS
For Cor r iphido r owne tto r i l i t i p  k i t  p o s t

cheque or  pos tal ex  eltor to

DABSOFT (VC)
39 Gu ild fo rd  Roa d,  Lovonshulme

M19 3 F G. T e l: 061  4 4 5  8 3 7 5 .

VIC-2 0  AN D  CIA13-64
SOFTWARE HIRE

300 ti tl es  F r e e  m em ber s h ip . S e n d
2 1 7 p  stamps for your hirekit to
VIC-20 SOFTWARE HIRE (Y.11.),
8 Therland Street, Nottingimm

P t EASE S TA TE  M A C H IN E

FOR HIRE

CO MMO DO RE  6 4  casset l e
library. Hi r e  lates t  games  a n d
educational sof tware,  on ly  o n e
price E1.50 per cassette 7 days
hire. Details S.A.E. please C a l _
19 Darre l l  Way .  Abingdon.  0 ) (1 4
1HO.

ACCESSORIES

P RI NTE RS  AND MO DE MS . .  . BARGAI N PRI CES!
SHINWA CPASO/P complete with STACK Centronics  lo 64 interlace
True descenders on y.p,g. etc 8 o - d i r e c t i o n a l
100 CharaClerS per second 2 k  buffer as standard
Fric tion AND tractor feed E p s o n  compat ible
plus many other features — ready to plug-in for only  E 2 3 9
PRISM hard-wired modem pack for the Commodore 64 & 128 — B.T.

Approved
Complete with menu-driven ROM Pack to enable you to.- Save, View, &
Print frames. use Mailbox  & Telex  fac ilit ies ; Chat line to other micros.
Download s of tware f rom Mic ronet  800; Access  Pres tel &  Tc Gold.
Transmit/Receive fi les from other micros
1209/75 full-duplex  1 2 0 0 / 1 2 0 0  half-duplex
We offer a complete ready to plug-in package for only  E 9 9 . 5 0

DELIVERY AND VAT INCLUDED IN OUR PRICES — N O HIDDEN EXTRAS
WE ARE GEMINI (SERIOUS SOFTWARE) A MICRONET11100 OFFICIAL DEALERS

AND ACTUALLY USE THE PRODUCTS WE SELL!
SEND CHEOUESM ONEY ORDERS4 XCESS CARD DETAILS TO:
-BUSINESS MI CROS & COMMUNI CATI ONS LTD.

(MAIL ORDER DEPT)
18, OSWALD ST.. MILLFIELD. SUNDERLAND SR4 EHN

Tel: (0783) 654916 PRESTEL MIEIX 783654916
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A n ew and
exciting, split screen,
computer slot car racing set
for 2 players.
So. 50 different built-in tracks with editor
10.10 different vehicles (each Gustomizeable)
10- 14 Gravity settings (e.g.: Moon, Earth and Jupiter)
11' 4 completely different background scenarios
•  Design and build your own deadly tracks
It- Grand Prix, Motocross, Roadrace, Dirt and Test track surfaces

Ram your opponents using your Crusher capability
to- Drop land mines and oil slicks behind you
Ix- Split screen racing showing BOTH cars together when neck and neck
Ito Play the computer or a friend

ble from all good software retailers — if its not there, please order it — or in case of difficulty send
rossed cheque/P.O. made out to Ariolasoft U.K. Ltd., including your own name and address, to
oft U.K. Ltd., Suite 105/106, Asphalte House, Palace Street. London SW1E 5HS.
NG DESTRUCTION SET Commodore 64 Twin Pack cassette —11245 Commodore 64 disk —
w 28 days from release for delevery)

atab
NIGH PERFORMANCE PROGRAMS



Choosing the right computer
is a good start — but can you

find the right software?

At SUPERSOFT we're very conscious of the
fact that people who spend several hundred
pounds on computer equipment are looking
to do rather more than play Space Invaders.

Financial planning is a rather grand name
for something you've been doing all your life
— making ends  meet! Perhaps i f  M r
Micawber had used BUSICALC he would
have been able to balance the books a little
better.

For home, c lub or  small business use
BUSICALC 1 should pay for itself in no time at
all; for  larger companies we recommend
BUSICALC 3, one of the few really valuable
programs that you can learn to use in a day.

Although your Commodore 54 is a power-
ful musical instrument you need to  be a
pretty good programmer to understand how
it al works. Unless, of course, you buy MUSIC
MASTER!

I o use MUSIC MASTER requires no prior
musical knowledge, though in the hands of
an experienced musician i t  will prove an
invaluable tool. You don't need to know the
first thing about programming either! MUSIC
MASTER is the musical equivalent of a word
processor, remembering the notes you play
and allowing you to replay and edit them as
you wish.

INTERDICTOR PILOT is  a  space fl igh t
simulator. Nowadays simulators are widely
used to train pilots and astronauts because —
to be frank — it's a lot cheaper (and safer)
than the real thing!

Imagine, i f  you will, life in  the 22nd
century: space travel is commonplace, and
on the outskirts of the galaxy the first war
between civilizations is being fought. A short-
age of trained pilots has prompted the Feder-
ation to develop a computer simulation that
allows raw recruits to gain experience with-
out paying for their mistakes with their lives.
With the aid of your Commodore 64 you too
can learn to pilot the Interdictor Mk 3 craft.
But be warned — this is no game!

SUPERSOFT, Winchester  House,  Canning Road,
Wealdstone,  Har row,  Middlesex HA3

Telephone: 01-861 1166

Other SUPERSOFT products include the
MIKRO ASSEMBLER cartridge, the only
assembler that's ideal for beginners yet pow-
erful enough for the professional (most of
our competitors use it!) The VICTREE cart-
ridge adds dozens of commands to Basic
including toolkit aids and disk commands, or
on disk there's MASTER 64, a really com-
prehensive package for  the keen prog-
rammer.

Of course, we do also publish games
programs, and with classics like STD( QUINX
and KAMI-KAZE in our range we are one of
the market leaders. But we most enjoy
coming up with the sort of programs that are
going to be in use for months and years, not
hours and days — the sort of programs that
make you glad that you bought a computer —
and glad that you bought SUPERSOFT!

You won't find SUPERSOFT products on
the shelves of your local supermarket But
most specialist shops stock titles from our
extensive range (and are prepared to obtain
other programs to order). However you can
also buy direct by sending a cheque (pre-paid
orders are post free!), by  calling at  our
offices, or over the telephone using your
ACCESS card.


